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Figure 1: The Energy Hierarchy for the Proposed Development

1 EXECUTIVE SUMMARY

This energy statement has been prepared by Blyth and Blyth in support of a
planning application submitted on behalf of Geoffrey and Ryan Springer and
Lynne Turner-Stokes MBE for the demolition of the existing property and the
construction of five detached homes at 55 Fitzroy Park, Highgate, London,
N6 6JA.

This statement has been produced according to the London Plan energy
hierarchy: Be Lean, Be Clean, and Be Green and the London Borough of
Camden Core Strategy and supporting documentation.

The energy strategy proposed for the development aims to maximise the
reductions in COz through the application of the hierarchy, whilst ensuring
and considering the specific requirements of the proposed development and
the local area.

Be Lean and Be Clean energy efficiency design measures will be applied to
the development as described within the relevant section of the report. These
contribute to substantial CO reductions in providing a Part L1A Building
Regulation compliant development and reduces the estimated CO, emissions
by 10.1%.

A Be Green strategy has been evaluated. It is concluded that the use of
Photovoltaic (PV) panels is the only practical and feasible option to utilised on
the green roof areas of the development. The use of PV panels reducing the
estimated CO, emissions by a 61.8%.

Utilising the Be Lean, Be Clean and Be Green ethos contributes in achieving
a 71.9% reduction as compared with a Building Regulations 2013 compliant
building.

In line with GLA Zero Carbon policy, the remaining regulated emissions are to
be offset using a cash in lieu contribution to the Camden Zero Carbon fund.
The current offset price is £60/tonne/year based on 30 years, therefore equal
to £1800 per tonne.

Following the efficiency and renewable strategy detailed herein, the scheme
is predicted to result in regulated emissions of 5.777 metric tonnes carbon per
annual. Therefore, the Zero Carbon Fund contribution will be £10,398.60.

The Energy Strategy seeks to demonstrate commitment to a sustainable
development and to provide CO: reductions through compliance with Building
Regulations 2013 Part L1A and CO: reductions sufficient to satisfy Planning
Conditions.

¢ blyth+blyth
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Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy
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Table 2: Regulated Carbon Dioxide savings after each stage of the Energy

Hierarchy

10.1%
0 10.1%
12.703 61.80%
14.778 71.90%
5.777
£10,398.60

For the proposed development the financial contribution shall be
calculated based on an established price per tonne of CO, for Camden.
As set out within the Camden’s Environmental Design Planning
Guidance, the price per annual tonne of carbon is currently set at £1800,
based on analysis of the costs and carbon savings of retrofit measures
suitable for properties in Camden.
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INTRODUCTION

This energy statement has been prepared by Blyth and Blyth in support
of a planning application submitted on behalf of Geoffrey and Ryan
Springer and Lynne Turner-Stokes MBE for the demolition of the
existing property and the construction of five detached homes at 55
Fitzroy Park, Highgate, London, N6 6JA.

The report examines and assesses the energy/CO- emission profile for
the proposed development and continues to review the options for
reducing energy consumption/CO; emissions in accordance with Local
Authority and National requirements.

The Local Authority for this development is The London Borough of
Camden.

The Local policies adopted by the Borough are outlined within the
London Borough of Camden Core Strategy, which adopts the London
Plan approach to carbon saving contributions.

It should be noted that a further review will be required during the
subsequent detailed design stages of the project to confirm the CO
emissions reductions are maintained and achieved.

Existing Site Location

. Bird Sanctuary Pond
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PLANNING POLICIES CONTEXT

This section summarises the applicable regional and local planning
policies that influence the energy strategy for the proposed
development. The planning criteria for energy and emissions is
generally dictated by the following:

National Planning Policy Framework (2012)

GLA Guidance on preparing energy assessments (2016)

GLA London Plan (2016)

Building Regulations, Approved Document Part L1A 2013
(incorporating 2016 amendments)

e London Borough of Camden Local Plan (2017)

The most relevant policies for the developments energy strategy are
detailed below.

Regional Policy - The London Plan (2016)

The London Plan is the overall strategic plan for London, and it sets out
a fully integrated economic, environmental, transport and social
framework for the development of the capital to 2031. It forms part of the
development plan for Greater London.

Policy 5.2 (Minimising Carbon Dioxide Emissions) states that:
“‘Development proposals should make the fullest contribution to
minimizing carbon dioxide emissions in accordance with the following
energy hierarchy:

1 - Be lean: use less energy
2 - Be clean: supply energy efficiently
3 - Be green: use renewable energy

The Mayor will work with boroughs and developers to ensure that major
developments meet the following targets for carbon dioxide emissions
reduction in buildings. These targets are expressed as minimum
improvements over the Target Emission Rate (TER) outlined in the
national Building Regulations leading to zero carbon residential
buildings from 2016 and zero carbon non-domestic from 2019.

Residential Buildings

2013-2016 25%
2016-2019 40%
2019-2031 Zero Carbon

Major development proposals should include a detailed energy
assessment to demonstrate how the targets for carbon dioxide
emissions reduction outlined above are to be met within the framework
of the energy hierarchy.
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As a minimum, energy assessments should include the following:

a. Calculation of the energy demand and carbon dioxide emissions
covered by the Building Regulations and, separately, the energy
demand and carbon dioxide emissions from any other part of the
development, including plant or equipment, that are not covered
by the Building Regulations at each stage of the energy
hierarchy

b. Proposals to reduce carbon dioxide emissions through the
energy efficient design of the site, buildings and services

c. Proposals to further reduce carbon dioxide emissions through
the use of decentralized energy where feasible, such as district
heating and cooling and combined heat and power (CHP)

d. Proposals to further reduce carbon dioxide emissions through
the use of on-site renewable energy technologies.”

The carbon dioxide reduction targets should be met on-site. Where it is
clearly demonstrated that the specific targets cannot be fully achieved
on-site, any shortfall may be provided off-site or through a cash in lieu
contribution to the relevant borough to be ring

Policy 5.7 (Renewable Energy) states that: “The Mayor seeks to
increase the proportion of energy generated from renewable sources,
and expects that the projections for installed renewable energy capacity
outlined in the Climate Change Mitigation and Energy Strategy and in
supplementary planning guidance will be achieved in London.

Within the framework of the energy hierarchy, major development
proposals should provide a reduction in expected carbon dioxide
emissions through the use of on-site renewable energy generation,
where feasible.”

All renewable energy systems should be located and designed to
minimise any potential adverse impacts on biodiversity, the natural
environment and historical assets, and to avoid any adverse impacts on
air quality

Building Regulations

Part L1a of the Building Regulations, set the minimum standards for all
elements for conservation and fuel and power within residential
schemes. Its sets minimum building performance requirements, carbon
dioxide reduction requirements and identifies the approved calculations
methodology/ modelling software to achieve minimum building
regulations compliance. These calculations provide the basis in
development the overall energy strategy in line with the energy
hierarchy.
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Local Policy - London Borough of Camden

Camden seek to minimise the Boroughs contribution to climate change
by promoting zero carbon developments. The most relevant policies for
this energy statement are the following:

Camden Local Plan Policy CC1: Climate change mitigation.

This requires all development to minimise the effects of climate
change and encourage all developments to meet the highest feasible
environmental standards that are financially viable during
construction and occupation.

Camden:

promote zero carbon development and require all development to
reduce carbon dioxide emissions through following the steps in the
energy hierarchy;

require all major development to demonstrate how London Plan
targets for carbon dioxide emissions have been met;

ensure that the location of development and mix of land uses
minimise the need to travel by car and help to support decentralised
energy networks;

support and encourage sensitive energy efficiency improvements to
existing buildings;

require all proposals that involve substantial demolition to
demonstrate that it is not possible to retain and improve the existing
building; and

expect all developments to optimise resource efficiency.

For decentralised energy networks, we will promote decentralised
energy by:

. working with local organisations and developers to implement
decentralised energy networks in the parts of Camden most likely to
support them;

protecting existing decentralised energy networks (e.g. at Gower
Street, Bloomsbury, King’s Cross, Gospel Oak and Somers Town)
and safeguarding potential network routes; and

requiring all major developments to assess the feasibility of
connecting to an existing decentralised energy network, or where this
is not possible establishing a new network.

To ensure that the Council can monitor the effectiveness of
renewable and low carbon technologies, major developments will be
required to install appropriate monitoring equipment.

Camden require all developments involving five or more dwellings
and/or more than 500 sgm of (gross internal) any floorspace required
to submit an energy statement demonstrating how the energy
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hierarchy has been applied to make the fullest contribution to CO>
reduction. All new residential development will also be required to
demonstrate a 19% CO2 reduction below Part L 2013 Building
Regulations (in addition to any requirements for renewable energy).
This can be demonstrated through an energy statement or
sustainability statement.

The 19% reduction is however superseded by the fact the
development is considered a major development and therefore The
London Plan target of Zero Carbon development is required.

This is further defined on Camden planning website as follows

From October 2016 London Plan policy 5.2 requires major residential
developments to achieve zero carbon (with at least 35% reduction
achieved through on-site measures). The remaining regulated
carbon emissions (to 100%) are to be offset through a cash in lieu
contribution.

Camden offset contribution payment is to be base upon
£1,800 per tonne of carbon (30 years) (both residential and non-
residential development).

Further to the Camden local plan, Camden also provide Planning
Guidance documentation to develop energy statements and provide
guidance and key information in meeting the relevant policies. CPG3
(July 2015 - updated March 2018) providing the guidance for energy
statements.
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ENERGY/ CO2 REDUCTION ASSESSMENT

It is a statutory requirement for commercial developments to comply with
Building Regulations Part L1A 2013 (incorporating 2016 amendments). The
regulations define minimum standards to be adhered to in the building,
construction and performance, in the conservation of fuel and power. These
regulations require a Part L / SAP calculation to be carried out, to identify the
CO; emission rate for the development, for the developer then to show
compliance.

These regulations and the energy hierarchy approach allows more emphasis
to be put onto the building envelope design and efficient building services
design, which in many instances can achieve greater energy saving, than the
simple introduction of renewable technologies.

BASELINE ENERGY DEMAND

To conduct an energy assessment, a baseline energy demand and associated
CO; emissions has been calculated.

Utilising these baseline figures, the energy statement seeks to demonstrate
the CO> reductions provided from the energy efficient measures proposed.

The estimated annual energy demand for the development has been
calculated using the Standard Assessment Procedure (SAP) methodology
utilising the approved software package namely Stroma FSAP 2012
programme (version 1.0.4.14).

BUILDING DESIGN - BE LEAN

Developments in general require a high level of servicing to maintain
comfortable conditions through providing heating, ventilation, lighting and
power to the building. Therefore, to reduce the amount of energy (to be lean),
the building form and envelope is a vital part, and initial starting point for to
delivering an efficient building.

¢ blyth+blyth
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Building Regulations set various design limitations for the thermal
performance of building. This does not mean that satisfying the limiting values
will achieve compliance. This in part is due to the stringent design limitations
set for a notional building against which the actual building performance will
be evaluated. Therefore, it is very important to establish the optimum balance
in specifying the design limits for the actual building.

As part of the thermal analysis and construction details, the passive design
aspects of the scheme has been reviewed.

Building Massing

The building fabric has been enhanced over and above the building
regulations to provide improvements to the scheme from a thermal
prospective and also improved upon in most instances against Camden’s
CPG3 standards, as detailed within the table below:

Table 6: Building Regulations L1A (Residential)

External Walls 0.30 W/m2K 0.20 W/m2K 0.15 W/m2K
Roof 0.20 W/m2K 0.13 W/m2K 0.13 W/m2K
Exposed Floor 0.25 W/m2K 0.20 W/m2K 0.13 W/m2K
External Glazing ) ) 1.1W/mK @
(Including Frame) 2.0 W/m?K 1.5 Wim*K 0.6 G-value

The air tightness level of the development is also imperative to building design
and thermal performance, therefore the following enhanced value for the
proposed development shall be as identified in the adjacent table.

Design Air 10 m¥%h.m?> @ 3m¥h.m?> @
Permeability 50 Pa 50Pa

3 m¥h.m? @ 50Pa

The construction shall conform to Accredited Construction details to reduce
‘cold bridging’ elements of the building fabric. Due to nature of the
development some bespoke detailing will be required but will be in the spirit of
the accredited construction details.

Building Services

Typically, each dwelling would be provided with standalone building
services systems. These form part of baseline calculations and these
typically include systems such as
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7

= Domestic gas fired condensing boilers. Either a combination boiler
or condensing boiler connected to local hot water cylinder.

= Local intermittent mechanical extract to individual wet rooms.

=  Simple lighting switching systems.

= Local controls.

The building services aspect of design has then been reviewed and the

development is to be provided with energy efficient systems (Be Clean)

in accordance with Building Regulations conservation of fuel and power.

These systems will include:

= High efficiency (89.4% SEDBUK / 94% ErP efficiency) condensing
boiler heating/hot water cylinder system, complete with intelligent
controls.

= Energy efficient whole house heat recovery system (MHVR
efficiency 88%). with low specific fan power (0.67w/l/s), providing
extract from wet rooms and supply air in to habitable rooms.

= Lighting systems will be based upon high efficiency luminaires

(100% of the fittings) and switching systems designed to maximize
energy savings and flexibility in use.

In summary adopting efficient systems, enhanced Fabric U-values and air
permeability figures, this will contribute significantly in reducing energy

consumption.

ENERGY EFFICIENT SYSTEMS - BE CLEAN

The Camden Local policies require major developments to investigate
the feasibility in connecting to local District heating networks.

Map 5 adjacent as taken from the Camden Local Plan and the London
Heat Map, indicate existing heat networks within the borough and
identifies potential network areas for development.

Currently there is neither an existing network or potential network local
within 500m to the proposed development, therefore this has been
considered not to be feasible under the energy strategy for the
development.

In addition to the above and if it is not considered feasible to connect to
a decentralised network, an onsite CHP system is to be considered.
However, this also is not considered feasible for the development, as
there is not a large enough base load to allow CHP to be effective in
either a centralised system capacity or individual property basis.
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Map 5: Energy Networks Approximate Site Location for

55 Fitzroy Park Development
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8 RENEWABLE OPTIONS - BE GREEN

The following options are considered to be renewable/low carbon
systems (Be Green) under planning policies:

i. Photovoltaic Cells (PV)

ii. Solar Thermal Hot Water System

iii. Wind Turbines
iv. Geothermal
V. Biomass

Vi. Air Source Heat Pumps (ASHP)

The following considers the use and feasibility of the technologies
relevant to this particular development.
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8.1

Photovoltaic Panels (PV)

Photovoltaic cells utilise sunlight to provide electricity. With no moving
parts or chemical emissions, it's an effective way to reduce carbon
dioxide emissions pumped into the atmosphere at the power station.
Linked cells are encapsulated into modular panels - often a rectangular
shape about a metre long. These are then interconnected to provide
electrical power, which can be harmonised with grid electricity and fed
back into the network. A photovoltaic system never needs refuelling, has
no moving parts, emits no pollution, is silent, and requires minimal
maintenance. PV applications fall into two categories: standard bolt-on
systems and integrated systems. Bolt-on systems literally bolt onto the
existing envelope of the building (on top of roof tiles or vertical facade or
flat roof systems). This is the system that shall be analysed in greater
detail.

Advantages

= The system has low maintenance cost of the life span of the
installation.

= Contribute to security of energy supply to the development

= Available Grants: Feed in tariffs enhances the economics of PV
installations

Disadvantages

= A green roof arrangement has been proposed for the development.
Incorporation of a solar photovoltaic system will need to be installed
in conjunction with green roof areas where feasible.

Feasibility

There is scope to locate a number of PV panels on the flat roofs of each
plot on the development.

To accord with Camden’s local policies on biodiversity, each plot has a
green roof incorporated into the landscaping design. In conjunction with
PV specialist / manufacturer a suitable framing and PV arrangement has
been initially reviewed to provide the balance between maintaining an
effective PV arrangement and achieving ecological / sustainable targets.

In additional to limit visual impact on surrounding areas, the positioning
and angle of the PV panel has had to be considered and resulted with
the layout adjacent and the panels designed to an angle of 15°.

High efficiency PV Panels are to be utilised resulting in a total installed
power load of 29.2kWp for the whole development. This equating to a
substantial CO- reduction for the development of circa 61.8%, meeting
Camden’s minimum onsite contribution from renewables of 20%.
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Plot 1 Roof Area

Plot § Roof Area

Bauder Bio Solar - Aleo $19 module

=iE

Footpnnt of Anchor Board

PV Fixing Rails

PV Panel outiine @ 15 degrees

Blue Outline denotes Panel
Black Outline denotes Anchor Board

PHOTOVOLTAIC GREEN ROOF
CONSTRUCTION

-

r to the nstallation of the

Design Information

No. Achor Boards.

80

Rail Length Required

176.0Im

Type of Inverter

Solaredge - Vanous

Type of Optimizer

Varnous

Type of Panel

Monocrystalline

Area of PV Panels

131.20m2

Plot 4 Roof Area

Wind suctior

areas (Structural

analysis)

E East & West

Sections
South Section

General Information

Total power DC

24.80 kWp

BAUDER System type

Bauder Bio Solar

Module type

Aleo S19 (310wp)

Module amount

80 Units

Azimuth

3 & 43 Degrees SE
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8.2 Solar Water Heating

Solar Water Heating (SWH) is a system for heating water using energy
from the sun. Solar energy is collected by a panel, which is connected
by pipes to a hot water storage device such as a hot water cylinder.

A conventional central heating pump forces water through a coiled pipe
in the solar panel where it is heated by the sun. The heated water then
flows down and through a second coil in the hot water cylinder. The hot
water passing through this coil pre- heats the water serving the hot water
calorifier.

As long as the water in the hot water cylinder is at the required
temperature, the boiler will not switch on.

There are two basic types of collector: flat-plate and evacuated tube.

Flat Plate Collectors use an absorber plate with a specially developed
coating to maximise the collection of solar energy whilst simultaneously
limiting re-radiation of energy back to the atmosphere. The collector is
usually covered with a transparent material such as glass and insulated
behind to prevent heat losses. Heat is transferred to the water via pipes
lying along the plate or through channels within the collector. They tend
to be a simpler and cheaper form of panel.

Evacuated Tube Collectors use an evacuated glass tube to enclose
each absorber plate. Convection losses are almost eliminated by the
vacuum in the tube, making this type of collector more efficient than the
flat plate, especially in marginal weather conditions. This technology
normally uses a very low boiling point fluid as the transfer medium, which
takes the heat to the water within the manifold. This type reacts far
quicker to incoming solar radiation making it more efficient in cloudy
weather.

Identified below are the advantages and disadvantages associated with
solar hot water system for this development:

Advantages

» The system has low maintenance cost for the life span of the
installation.

= Solar hot water panels would provide saving on hot water fuel bills,
as this system would provide buffered hot water and therefore
reduced the requirements for fuel input.

Disadvantages

= Continuous HWS thermal profiles and usage required.
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= Compatibility issues associated with using solar hot water systems
with other low carbon technologies that utilise the same roof space
i.e. PV Panel installation, or systems that utilise a base load i.e. CHP

= Capital costs against running cost (payback period)

Feasibility

There is scope to locate a number of solar thermal panels on the
building’s similar to that indicated on the PV Panel proposal.

Due to changes in the Building Regulations calculations, the
incorporation of photovoltaic panels provides a greater percentage
reduction in carbon dioxide than a solar thermal system, and
therefore the proposed strategy of photovoltaic panels is considered
to be the most appropriate solution to achieve required carbon
reduction.

The recent cost reductions and funding incentives in other technologies
would therefore make PV a more attractive option.

Therefore, as this system is not economically viable for the
development, and as a standalone system would not provide a
significant contribution in carbon reductions to satisfy the carbon
reduction target, this technology has been excluded from the
assessment.

Evacuated Panels
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8.3 Wind Turbine

Wind turbines utilise the kinetic energy within the wind and converts it to
electrical energy which can be distributed around the country.

As the wind passes across the blades and the minimum wind speed is satisfied
the wind turbine begins to turn. This rotation of the blades turns a shaft that is
located within the nacelle; a gearbox is required to increase the rotational speed
so that the generator can convert the kinetic energy into electrical energy via
the use of magnetic fields within the generator.

The electrical power is distributed through a transformer which converts the
electricity to the correct voltage and frequency.

If the direction of the wind changes the nacelle would detect these changes in
direction and speed and would rotate the nacelle via motors to suit.

The data adjacent is taken from the wind speed database for the postcode of
the development and details the average mean wind speeds for the site. If wind
speeds do not exceed 5m/s for the height of the development. (Threshold value

as stated in CIBSE TM38) this technology would not be suitable for this
development.

Advantages

= Wind Turbine installation would provide saving on fuel bills, without
contributing to global climate change.

= Contribute to security of energy supply to the development.
= Feed in tariffs enhances the economics of small scale wind turbines.

Disadvantages

= Thelocation of the development would minimise gain from the wind turbine
system. Based on the wind speed data.

= The uneven and turbulent wind patterns that could occur due to
surrounding buildings and other obstacles would impact system
performance.

= The available space for a turbine, as they must be placed a minimum
distance from residential and surrounding developments buildings due to
noise generation, reflected light and shadow flicker, which varies
according to their height

= Capital costs against running cost (payback period)

= The system has high maintenance costs over the life span of the
installation.

¢ blyth+blyth
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Feasibility

This proposal is deemed not to be feasible / appropriate, with the development
being located within a residential area and an area of high ecological value.

As identified in the table adjacent, the wind speed values for the site are above
the threshold value of 5m/s as stated with CIBSE TM38 at a height of 10m,
however to install a wind turbine at this height would impact the site visually
and together with the associated noise issues this technology has been
excluded from the assessment.

Wind Speed Data

s

felp @
2RenSMART
@Map Layers
Solar Energy [ ©
Wind Speed at 10m (& @
Wind Speed at 25m [ ©
Wind Speed at 45m [ ©
©Locations
Search
Geolocation latitude:51.56716804332447 longit
OMETAR Weather Stations @

Information

Location

« Latitude: 51.56716804332447
« Longitude: -0.15756927 186566827
« Height above sea level: 15 m

Wind Speeds

estimates from NOABL data

« At 10m above ground level 5.5 m/s
« At 25m above ground level 6.3 m/s
« At 45m above ground level 6.7 m/s

55 Fitzroy Park
LM22085
06.09.18



8.4 Geothermal system in conjunction with heat pumps

Geothermal energy technologies use the heat energy stored in ground which is
used in conjunction with a geothermal heat pump system to upgrade the low-
grade heat from the ground or ground water to a higher-grade heat, where it can
be used for heating purposes.

The ground is able to provide free cooling and heating during the summer and
winter months respectively. At depths of 4 meters below the surface, the
temperature only varies by 1 degree in the summer and winter months, whereas
the ambient air temperatures varies considerably between 0 to 30 degrees
depending on the time of year. This underground temperature is approximately
10°C.

The suitability of a ground source system depends heavily on the type of earth
coupling heat exchange system used (which will require a geology survey):

During the summer month’s heat generated is rejected into the ground and is
stored within the earth’s crust. This stored heat can then be utilised in the winter
months when heat is required. This process would maximise the efficiency of
the heating season and hence reduce carbon dioxide emissions being released
into the environment.

This process can also be reversed because as heat is absorbed and replaced
with colder temperatures it gives free cooling capabilities and higher coefficient
of performance within the summer months. Below is a description of the different
types of geothermal systems which may be viable for this development.

Horizontal Closed Loop System

Horizontal closed loop heat exchangers are usually applied to small projects
such as individual houses, which usually require a relatively low heat output.
Consisting of horizontal trenches 1.5-2m deep, with either straight pipes or
‘slinky’ coiled pipes, these require significant excavation work and significant
site area to achieve appreciable outputs as such are not normally suited to
medium to large projects.

Vertical Closed Loop System

A frequently used and simple ground source heat exchanger, for a small to
medium size project, is a closed loop vertical system. The system comprises of
vertically drilled boreholes, usually up to 100 m deep, into which are inserted
two polyethylene pipes with a U-shape connector at the base of the hole -
effectively providing a flow down to the bottom of the hole and return back up to
the surface. All the flow and return loops are connected together across the site
- completing the entire heat exchange loop. Water is pumped around the loop
and is then circulated around the heat pump to achieve the required heat
exchange. The distance between boreholes is dependent on ground conditions
but is typically a minimum of a 6mx6m grid, to prevent overlapping of the heat
exchange process between loops.

¢ blyth+blyth
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Vertical Open Boreholes System

A further option is a vertical open borehole system. The system involves the
abstraction and discharge of natural ground water using boreholes; into which
pumps are inserted, connected to collapsible pipework. Each borehole pump
abstracts ground water, circulates it around the heat pump and then discharges
the water back to the ground via an absorbing well, some distance from the
original abstraction borehole. The system is capable of providing very high rates
of heat exchange for a relatively small number of boreholes, which makes it very
efficient in terms of site area required. However, this depends greatly on the
availability of ground water, which in turn varies according to location. A major
downside of this system is that the extraction of water from deep boreholes via
pumps consumes a lot of energy, as the water has to be physically lifted to the
surface by the pump - this in effect reduces the carbon emissions saved by this
system as a whole.

Advantages

» The geothermal heat pumps do have a high capital cost of investment in
comparison with the alternative renewable systems, but this technology
does provide saving on fuel consumption due to the increased coefficient
of performance of the heat pump compared to a conventional heating
system, and hence this reduction can reduce payback periods.

» Geothermal heat pump system would provide a reduction in carbon
emissions.

Disadvantages

= Environmental Agency approval and geological surveys would be required
to identify the suitability of the ground make up. It is also understood that
the site could potentially be located on contaminated soil, which although
would be remediated could present risks of contaminating the system.

= Flow and Return temperatures that can be achieved from the geothermal
system would impose restrictions on the proposed heating system
selections. Typically, low grade heat / temperatures are provided from
these types of systems, which require potential top up/ boost from more
traditional gas fired boilers or electrical alternatives, thus providing some
system inefficiencies.

» Additional plant space for the integration for the geothermal heat pump
system.

Feasibility

Due to the nature of development and the location there would be limited
site area available for horizontal/vertical loops. Therefore, this technology is
not considered appropriate for the development.

55 Fitzroy Park
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8.5 Biomass Boilers

The term ‘Biomass Energy’ describes heat and power produced from
wood generated by forestry and agricultural residues/wastes, and a wide
range of organic wastes; such as animal slurry and kitchen waste. In the
context on normal buildings, biomass is usually limited to the burning of
wood; either in the form of wood chips or as processed pellets.

The use of biomass is generally classed as a ‘carbon-neutral’ process,
that is to say the carbon dioxide released when biomass is burnt is equal
to that absorbed by their leaves via photosynthesis during their growth.
However, other energy inputs may affect this carbon balance, for
example: the energy used to process the fuel, such as chipping the wood
or for transport from the production area to its point of use - this is known
as its ‘embodied energy’. Even allowing for this embodied energy,
replacing fossil fuel with wood fuel will typically reduce net CO;
emissions by over 90%. As biomass becomes more widespread in the
UK, and is thus more locally available, this embodied energy is likely to
reduce for renewable fuels.

Recently wood pellets have been embraced by many boiler
manufacturers, which have produced a high efficiency pellet boiler, with
efficiencies up to 90%.

The quantity of fuel stored is a compromise between maximizing the
duration between deliveries and minimizing the volume of fuel stored. At
peak, during the maximum pellet boiler heat demand, a delivery
frequency of every three to four weeks would be required, and so this
would form the basis of sizing the pellet store volume.

Ash is also produced by burning wood fuels (about 1% by fuel volume)
which could be disposed of simply by spreading on grass and
landscaping - so waste disposal costs is minimal.

Wood pellets need to be stored in a fire-rated store/room - ideally next
to the boiler.

The modern high quality pellet boilers require low maintenance.
However the boiler has to be serviced, say, twice a year. The only
intervention on a regular basis would be ash disposal: say every 10
days.

Advantages

= Biomass is considered carbon neutral and therefore provides
significant savings on CO2 generation, however fuel factors impede
savings.

Disadvantages

»= Availability of the fuel source and the requirement for regular
deliveries of the fuel. This has been reflected within the new building
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regulation and fuel factors enhanced accordingly, which
consequently lowers the Target Emission rate.

» The feasibility of this proposal is subject to accommodating
additional plant space for storage of the fuel and would require
building control/fire consultant approval

» Enhanced requirements to comply with the Air Quality Management
Area.

» Increased maintenance requirements compared to a conventional

boiler installation, to ensure that efficiencies of the plant and system
are maintained.

Feasibility

Due to the availability of the fuel source, delivery requirements into a city
location, storage requirements and the importance of air quality which would
be jeopardised due to the combustion process, this technology has been
discounted. The site is located in an Air Quality Management Area (AQMA)
and therefore a license would be required in London to satisfy regulatory

requirements.

Biomass Boiler

Typical Wood Pellet Feeder
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8.6 Air Source Heat Pumps (ASHP)

Air source heat pumps use electricity to turn low grade heat to a higher
temperature typically suitable for LTHW applications. They work most
effectively when the air temperature is at a relatively high temperature while the
required output temperature is relatively low, i.e. between 35°C and 45°C. Some
heat pumps can also be reversed to provide cooling.

Heat pumps are measured by their coefficient of performance (CoP); that is the
ratio of input electricity to the output of heat. Air source heat pumps (ASHPs)
generally operate between a CoP of 2.5 and 3. These CoPs vary considerably
depending on the local source temperatures and the building heat distribution
system.

This technology operates most effectively when used to provide space heating
via a very low temperature systems such as underfloor heating or low
temperature radiators.

The coefficient of performance of air source heat pumps is directly related to the
air temperature. This means the CoP of an ASHP drops in the winter, when
demand is greatest but rises in the summer when heating is not normally
required.

The air source heat pump would also provide the hot water for building, however
due the low-grade heat provided by the ASHP, there could be the requirement
for additional electric immersion heater to provide the require water
temperatures.

To operate efficiently air source heat pumps (condensers) are located
externally. This can cause issues in term of noise nuisances and their
appearance, particularly in residential areas.

Heat pumps produce no emissions at point of use and therefore do not have an
impact on air quality in the locality.

Advantages

= Air source heat pumps are efficient when used in conjunction with low
grade heating system such as underfloor heating.

= Air source heat pumps system would provide a reduction in carbon
emissions in comparison to electric type systems.

Disadvantages

» Flow and Return temperatures that can be achieved from the ASHP would
impose restrictions on the proposed heating system selections. Typically,
low grade heat / temperatures are provided from these types of systems,
which require potential top up/ boost from electrical alternatives, thus
providing some system inefficiencies.

¢ blyth+blyth
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= (Condenser unit location can cause issues in terms of noise and
appearance.

Feasibility

The use of ASHP is considered feasible for the development. However, in
the initial stages of the project, the SAP calculations did indicate slightly
better results when utilising a gas fired boiler system as the heating source.

Therefore, at this stage of the design and to allow flexibility in terms of heat
emitters, a gas fired boiler solution is more considered more practicable.

Typical Air Source Heat Pump Arrangement
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DEVELOPMENT STRATEGY

The Proposed Development features improved insulation and air
tightness standards, when compared against the compliance
requirements of Part L 2013 of the Building Regulations and Camden’s
CPG3 guidance.

The proposal of utilising PV panels in conjunction with energy efficiency
design measures implemented as part of the energy hierarchy ensures
that significant CO2 emissions reductions across the entire development
is achieved.

This approach to carbon reduction will ensure:

» Building Regulation 2013 Compliance Part L1A (incorporating
2016 amendments)

= An overall 71.9% CO2 emission reduction in comparison with
total emission rate from a building which complies with building
regulations 2013.

With this shortfall in achieving the zero carbon target and in line with
GLA Zero Carbon policy, the remaining regulated emissions are to be
offset using a cash in lieu contribution to the Camden Zero Carbon fund.
The current offset price is £60/tonne/year based on 30 years, therefore
equal to £1800 per tonne.

Following the efficiency and renewable strategy detailed herein, the
scheme is predicted to result in regulated emissions of 5.777 metric
tonnes carbon per annual. Therefore, the Zero Carbon Fund contribution
will be £10,398.60

It should be noted that a further review will be required during the
subsequent detailed design stages of the project to confirm the CO»
emissions reductions are maintained and achieved.
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SAP Calculation Summary Table

Carbon Tonnes per

Annum Plot 1 Plot 2 Plot 3 Plot 4 Plot 5 Totals
Zero Carbon Target 0 0 0 0 0 0
Building Regulations
Minimutn (8R) 3.77 3.71 3.77 4.20 5.11 20.55
Calc 1 - (be lean) 3.28711 | 3.43371 | 3.49284 | 3.7126 | 4.55367 18.48
Be lean % reduction
from Building 12.84% | 7.45% 7.34% | 1157% | 10.80% 10.1%
Regulations
Calc 2 - (be clean) 3.28711 | 3.43371 | 3.49284 | 3.7126 | 4.55367 18.48
Be clean %
reduction from be 0% 0% 0% 0% 0% 0%
lean
Calc 3 - (be green) 1.32391 | 2.45211 1.691 0.74701 | -0.4374 5.78
Be green %
reduction from be 59.72% | 28.59% | 51.59% | 79.88% | 109.61% | 68.74%
clean

= :
Total % reduction 64.90% | 33.91% | 55.14% | 82.21% | 108.57% | 71.90%
from TER
Total KG/CO2/Year
(from SAP sheots) 1323.91 | 2452.11 1691 747.01 4374 | 5776.63
Total 1.324 2.452 1.691 0.747 | -0.437 5.777
TONNES/CO2/Year : : : : : :
Total offset payment | o, 3943 04 | £4.413.80 | £3,043.80 | £1,344.62 | -£787.32 | £10,398.60

£1800 per tonne
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10 SAP CALCULATIONS - BE LEAN

55 Fitzroy Park
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.14
Printed on 27 July 2018 at 15:30:45

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 246.35m?

Site Reference :  Fitzroy Park Plot Reference:  Plot1 - MVHR
Address : Plot 1, 55 Fitzroy Park, London, N6 6JA

Name:

Address :

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 15.31 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 13.34 kg/m? OK

1b TFEE and DFEE
Target Fabric Energy Efficiency (TFEE 62.5 kWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Database: (rev 429, product index 017691):

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Vaillant

Model: ecoTEC plus 630 H system A

Model qualifier: VU GB 306/5-5 A

(Regular)

Efficiency 89.4 % SEDBUK2009

Minimum 88.0 % OK

Secondary heating system: None
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Regulations Compliance Report

5 Cylinder insulation

Hot water Storage: Measured cylinder loss: 2.00 kWh/day
Permitted by DBSCG: 2.56 kWh/day OK
Primary pipework insulated: Yes OK
Space heating controls TTZC by plumbing and electrical services OK
Hot water controls: Cylinderstat OK
Independent timer for DHW OK
Boiler interlock: Yes OK
7 Low energy lights
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

8 Mechanical ventilation

Continuous supply and extract system

Specific fan power: 0.67
Maximum 15 OK
MVHR efficiency: 88%
Minimum 70% OK
9 Summertime temperature
Overheating risk (Thames valley): Slight OK
Aver
9.98m?2
7.19m2
2.16m2
3.79m?2
4.7m?
3.65m?2
.89m?2
Windows facing: South 2.13m2
Windows facing: East 0.88m?
Windows facing: West 3.31m2
Windows facing: West 3.76m?2
Windows facing: South 1.24m?
Windows facing: East 0.76m2
Windows facing: East 1.07m?
Windows facing: East 3.94m?
Windows facing: North 1.23m2
Windows facing: South 0.86m?2
Ventilation rate: 4.00
Blinds/curtains: None

Closed 100% of daylight hours

10 Key features

Air permeablility 3.0 m¥/m2h
Windows U-value 1.1 W/m2K
Doors U-value 1.1 W/m2K
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 1, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor 8839  [(a) x | 2.59 @) = | 22893  |@a)

First floor 78.98  |(1b) x | 2.89 |(2b) = | 228.25 |(3b)

Second floor 78.98 (1) x | 3.21 |(20) = | 253.53 |(3C)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 246.35 4)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour

heating heating
Number of chimneys | o |*| o |*|] o | 7| | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans |I| x10 = |I|(7a)
Number of flueless gas fires |I| x40 = |I|(7C)
[ o ]

Number of passive vents

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 3 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20)=1-10.075x (19)] = 0.92 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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DER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.18 | 0.17 | 0.17 | 015 | 015 | 0.13 | 0.13 | 0.13 | 0.14 | 0.15 | 0.16 | 0.16
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

0.5
0.5

74.8

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m4 03 | 03 | 03 | 0.28 | 0.28 | 0.26 | 0.26 | 0.25 | 0.26 | 0.28 | 0.28 | 0.29 |

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)m:|0|0|0|0|0 0|0|0|0 0|0|0|

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(24c)m:|0|0|0|0|0 0| |0|0 0|0|0|

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=|o|o|o|o|o|o|o|o|o|o|o|o|
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

@sm=| 03 | o3 | 03 [ 028 | 028 | 026 [ 026 | 025 | 026 | 028 [ 028 | 020 |
eal A W I
ELEMENT Gross Openings Net Area U-value AXU k-value

area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K
Doors Type 1 [ 24 | x[ 11 | =] 284 |
Doors Type 2 [ 226 | x[ 11 | =| 248 |
Windows Type 1 XU[L(1.1)+ 0.04] =
Windows Type 2 XU[L/(1.1)+0.04] =
Windows Type 3 XU[L/(1.1)+0.04] =
Windows Type 4 XU[L/(1.1)+0.04] =
Windows Type 5 XU[L/(1.1)+0.04] =
Windows Type 6 3.65 x1/[1/(1.1)+0.04] = 3.85
Windows Type 7 4.89 x1[1/(1.1)+0.04] = 5.15
Windows Type 8 2.13 x1[1/(1.1)+0.04] = 2.24
Windows Type 9 0.88 x1[1/(1.1)+0.04] = 0.93
Windows Type 10 3.31 x1[1/(1.1)+0.04] = 3.49
Windows Type 11 3.76 x1[1/(1.1)+0.04] = 3.96
Windows Type 12 1.24 x1[1/(1.1)+0.04] = 1.31
Windows Type 13 0.76 XU[L/(1.1)+0.04] =
Windows Type 14 1.07 x1[1/(1.1)+0.04] = 1.13
Windows Type 15 3.94 x1[1/(1.1)+0.04] = 4.15

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com

(23a)
(23b)
(23c)

(24a)

(24b)

(24c)

(24d)

(25)

A Xk

kJ/K

(26)
(26)
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7

@7
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DER WorkSheet: New dwelling design stage

Windows Type 16 1.23 xU[1/(1.1)+0.04] = @7
Windows Type 17 0.86 x1/[1/(1.1)+0.04] = 0.91 (27)
Floor | 8839 | x| o013 | = 114007 | | [ | |28)
Walls Typel | 9912 | [ 1038 | | 7979 | x[ o015 | =| 1197 | | [ | [(29)
Walls Type2 | 1106 | | 2586 | | 8504 | x| o015 | =[ 1276 | | | | |29
Walls Type3 | 11653 | | 1531 | | 10122 | x| o015 | = 1518 | | [ | |29
Roof Typel [ 941 | | o | [ 9a1 | x| o013 | = 120 | | [ | (€
Roof Type2 [ 798 | | o | | 79 | x| o013 | =| 1027 | | [ | (€

Total area of elements, m2 503.03 @D

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 126.53 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

L

Thermal bridges : S (L x Y) calculated using Appendix K 33 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 159.53 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May |/ Jun Jul Aug Sep Oct Nov Dec

@8)m=| 71.04 | 7023 | 69.41 | 6585|6453 | 60.47 | 6047 | 50.65 | 62.00 | 64.53 | 66:26 | 6770 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 23057 | 229,76 | 228.94 | 224.88 | 224.06 | 220 | 220 | 219.18 | 221,62 | 224.06 | 225.69 | 227.32

Average = Sum(39)s. ., /12= 22461  |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 0.94 | 0.93 | 0.93 | 0.91 | 0.91 | 0.89 | 0.89 | 0.89 | 0.9 | 0.91 | 0.92 | 0.92

Average = SUM(40). 1. /12= 0.91 | 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N=1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.93 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.62| 113.34 | 109.07 | 104.79 | 100.51 | 96.23 | 96.23 | 100.51 | 104.79 | 109.07 | 113.34 | 117.62

Total = SUm(44), ., = 128312 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m= | 174.43| 152,55 | 157.42 | 137.24 | 131.69 | 113.64 | 105.3 | 120.84 | 122.28 | 1425 | 155.56 | 168.92

Total = SUM(45),_ = 1682.38  |(45)
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DER WorkSheet: New dwelling design stage

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.16 | 22.88 | 23.61 | 20.59 | 19.75 | 17.05 | 15.8 | 18.13 | 18.34 | 21.38 | 23.33 | 25.34 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 250 (47

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): (48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (51)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = 0 (54)
Enter (50) or (54) in (55) 1.08 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 324 | 33.48 | 33.48 | 324 | 33.48 | 324 | 33.48 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 32.4 | 33.48 | 33148 | 324 | 33.48 | 324 | 33.48 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 231.17 | 203.81 | 214.16 | 192.16 | 188.43 | 168.55 | 162.04 | 177.58 | 177.19 | 199.25 | 210.47 | 225.67 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 231.17 | 203.81 | 214.16 | 192.16 | 188.43 | 168.55 | 162.04 | 177.58 | 177.19 | 199.25 | 210.47 | 225.67

Output from water heater (annual):. 1 2350.47 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|103.39| 91.73 | 97.74 | 89.56 | 89.18 | 81.71 | 80.41 | 85.57 | 84.59 | 92.78 | 95.65 |101.5e| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.83 | 32.71 | 26.6 | 20.14 | 15.06 | 12.71 | 13.73 | 17.85 | 23.96 | 30.42 | 35.51 | 37.86 | 67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 413.21| 4175 | 406.69 | 383.69 | 354.65 | 327.36 | 309.13 | 304.84 | 315.65 | 338.65 | 367.69 | 394.98 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | (72)
Water heating gains (Table 5)
(72)m= | 138.97| 136.5 | 131.37 | 124.39 | 119.87 | 113.49 | 108.07 | 115.02 | 117.48 | 124.7 | 132.85 | 136.51 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 660.94| 658.64 | 636.59 | 600.16 | 561.51 | 5255 | 502.87 | 509.64 | 529.02 | 565.71 | 607.98 | 641.27 | 73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North  oox[ 077 | x| 379 | x| 1063 | x| 06 | x| o7z |=| 1173 |79
North  “oox| o7, | x| 123 | x| 106 J x| o | x| o7 | =] 3581 [(72)
North — oox| o077 . | x| 379 | x| 2032 /| x| o6 | x| o7 |=| 2242 |7
North — oox| o077, | x| 123 || 2032/ | x| o6 | x| o7 | =] 7127 |74
North — oox| o077, | x| 379 | x| sasa L x| 06 | x| o7 | =| 300 |7
North — oox| o7z | x| 123 | x| sas8 | x| ‘es [x| o7 |=| 123 |04
North  ooxl077 | x| 379 || ss46 | x| o8 |[x| o7 |=| 6118 [
North  oox| o077 | x| 123 | x| ss46 | x| 06 | x| o7 | =| 198 |7
North  oox| o077 | x| 879 | x| 772 | x| o6 | x| o7 |=| s2a2 |
North  oox| o077 | x| 123 | x| 772 | x| o6 [ x[ o7 | =] ‘2675 |74
North  oox| o077 | x| 379 | x| 7008 | x[ 06 | x| o7 |=| ‘82 |7
North  oox[ 077 | x| 1238 | x| 79009 | x| 06 | x| o7 | = 2864 |7
North  oox[ o077 | x| 379 | x| 7468 | x| 06 | x| o7 | = 823 |7
North  oox| o077 | x| 123 | x| 7468 | x| o6 | x| o7 | =| 2673 |7
North  o9x| o077 | x| 379 | x| se2s | x| o6 | x| o7 |=| es3 |7
North  oox| o077 | x| 123 | x| s025 | x| o6 [ x[ o7 |=| 2121 [@®
North  oox| o077 | x| 379 | x| as2 | x| o6 [ x[ o7 | =] 45.8 ()
North  oox[ 077 | x| 1238 | x| as2 | x| 06 | x| o7 | = 1488 |7
North  oox[ 077 | x| 379 | x| 2429 | x| 06 | x| o7 | =| 2668 |79
North  oox| o077 | x| 128 | x| 2419 | x| 06 | x| o7 | =] 8.66 |(72)
North  oox| o077 | x| 879 | x| 1312 | x| o6 | x| o7 | =| 1447 |
North  oox[ o077 | x| 123 | x| 1312 | x| o6 | x[ o7 | =] 4.7 ()
North  o9x| o077 | x| 379 | x| 88 | x| o6 | x| o7 | =] 9.78 ()
North  oox[ o077 | x| 123 | x| 88 | x| o066 | x[ o7 | =] 3.17 |(74)
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East  0.9x| 1 | x| o8 | x| 1064 | x| 06 | x[ o7 | =] 5.03 |76)
East  0.9x| 1 [ x| o076 | x| 1064 | x| 06 | x[ o7 | =] 4.34 |76)
East 0. 1 [ x[ 207 | x| 1964 | x[ 06 | x| o7 | = 6.12 |76)
Bast  0.9x| 1 [ x| 394 | x| 1964 | x|[ 06 | x| o7 | = 252 e
East  0.9x| 1 | x| o8 | x| @4 | x| o6 | x| o7 | =] 9.84 |76)
East  0.9x| 1 [ x| o7 | x| 342 | x| o6 | x| o7 | =] 8.5 |76)
East  0.9x 1 [ x| 207 | x| 342 | x| o6 | x| o7 |=[ 19 |09
East  0.9x| 1 | x| 394 | x| 3842 | x| 06 | x[ o7 | =] 4108 |0
East 0. 1 | x| o8 | x| 6327 | x| 06 | x| o7 |=| 1620 |9
Bast  0.9x| 1 | x| o7 | x| 6327 | x|[ 06 | x| o7 | = 14 |76)
East 0.9x| 1 | X | 1.07 | X | 63.27 | X | 0.6 | X | 0.7 | = | 19.71 |(76)
East  0.9x| 1 | x| 394 | x| 627 | x| 06 | x|[ o7 | =]  72m |9
Bast  0.9x| 1 | x| o088 | x| 92 | x| 06 | x| o7 | = 2364 |9
East  0.9x| 1 | x| o076 | x| 9228 | x| 06 | x[ o7 | =] 204 |8
East 0.9x | 1 [ x[ 107 | x| 9228 | x| 0.6 [ x| 07 [ =] 28.74 |76)
Bast  0.9x| 1 [ x| 394 | x| 92 | x| 06 | x| o7 | =[] 10582 |79
East  0.9x| 1 | x| oss | x| 109 | x| 06 | x[ o7 | =| 2897 |09
East_0.9x] 1 | xdbommodemmnd- ¥ [ 11300 |l 06 | pelummoransd =idlimes02enn @
East.  o.x| 1 | x| 107 [ 1800 4 x| o6 | x| o7 | =] 322 |e
Bast|  0.9x| 1 [ x| 394 | x| 11300/ | x| 06 | x| o7 | =[] 12089 |76)
East 0. 1 | x| o8 4 x| 1577 | x| 06 | x|l.0z.t=| 2088 |76
EBast| = 0.9x| 1 | x| o076 " | x| 1572 wpwale 06 | x| o7 | =| 2 |79
East  0.9x| 1 | x| 107 | %[ w7 | x| Tes | x| o7 | =] 3608 [0
East  0.9x| 1 | x| 394 | x| w577 | x| a6 | x| o7 | =| 13278 |09
East  o.9x| 1 | x| o088 | x| 11022 | x| 06 | x| o7 | =[ 2823 |9
East  0.9x| 1 [ x{ o7 | x| 1022 | x| o6 | x| o7 | =] 243 |08
East 0. 1 [ x[ 207 | x| 11022 | x| 06 | x| o7 | =| 343 |9
Bast  o0.9x| 1 [ x[ 394 | x| 1022 | x| o086 | x| o7 |=| 1264 |08
East  0.9x| 1 | x| oss | x| 9468 | x| 06 | x[ o7 | =| 2425 |09
East  0.9x| 1 | x| o7 | x| 9468 | x| 06 | x[ o7 | =] 200 |9
East  0.9x| 1 | x| 107 | x| 9468 | x| 06 | x[ o7 | =] 2049 |9
East  0.9x| 1 | x| 394 | x| o468 | x| 06 | x[ o7 | =] 1857 [0
East 0. 1 | x| o8 | x| 75 | x| o6 | x| o7 |=| 1885 |9
Bast  0.9x| 1 [ x[ o7 | x| 7359 | x| o6 | x| o7 | =[] 1628 |9
East  0.9x| 1 | x| 107 | x| 7389 | x| 06 | x|[ o7 | =] 2202 |09
East  0.9x| 1 | x| 394 | x| 7389 | x| 06 | x[ o7 | =| sz |9
Bast  0.9x| 1 | x| o8 | x| 455 | x| o6 | x| o7 | = 16 |79
East  0.9x| 1 | x| o7 | x| 459 | x| 06 | x[ o7 | =] 1008 [0
East 0. 1 [ x| 207 | x[ 459 | x| o6 | x[ o7 | =] 14.2 |76)
Bast  0.9x| 1 [ x| 394 | x| 455 | x|[ 06 | x| o7 | = s208 |9
East  0.9x| 1 | x| o8 | x| 2449 | x| 06 | x| o7 | =] 6.27 |76)
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East  0.9x 1 [ x| o076 | x| 2449 | x[ 06 | x| o7 | = 5.42 |76)
East  0.9x| 1 [ x| 107 | x| 2449 | x| 06 | x[ o7 | =] 7.63 |76)
East  0.9x| 1 | x{ 394 | x| 2449 | x| o086 | x| o7 | =] 2808 [0
Bast  o.9x| 1 [ x| o8 | x| 1615 | x| o8 | x[ o7 [ =] 414 |76)
East  0.9x| 1 [ x| o7 | x| 1615 | x| o6 | x| o7 | =] 3.57 |76)
East  0.9x| 1 [ x| 107 | x| 1615 | x| o6 | x| o7 | =] 5.03 |76)
East  0.9x 1 [ x| 394 | x| 1615 | x| o6 | x| o7 |=| 1852 |9
South  oox| o077 | x[ 216 | x| 475 | x[ o0s | x| o7 | =[ 2039 |9
South  o9x| o077 | x| 213 | x| 475 | x[ o6 | x| o7 | =[ 2808 |9
South  0.9x 0.77 [ x| 1.24 [ x| 4675 | x| 0.6 [ x| 0.7 [ =] 16.87 [(78)
South  oox| o077 | x| o8 | x| 4rs [ x[ os | x| o7 | = 117 |78)
South  oox| o077 | x| 218 | x| sz | x[ os | x| o7 | =[ 4814 |9
South  o9x| o077 | x| 213 | x| 757 | x| o6 | x| o7 | =[ arar |9
South  oox| o077 | x| 124 | x| 757 | x| o6 | x| o7 | =[ 2763 |9
South  o9x| o077 | x| os | x| 757 | x[ o6 | x| o7 | =[ 1017 |8
South  o9x| o077 | x| 216 | x| 9zs3 | x[ o6 | x| o7 | =[ ez2 |09
South  oox| o077 | x| 213 | x| erssa [ x[ os | x| o7 | =  e0ar |9
South00xl. 077 | xpfoa2a] x| orss x| 06 | pelii0raad = 35.2 |78
South  oox| o7z, | x| o8 [x| 9753 x| o6 | x| o7 | =| 24m |79
South  oox| o077 | x| 216 | x| 1023/ | x| o6 | x| o7 | = 60.3 |78
South  oox| o077 | x| 213 .4 x| 11023 | x| 06 | x|l..0z...t=| ez |09
South  oo9x| o077 | x| 124 | x| 11028 sl 06 | x| o7 | = s |79
South  oox| o7z | x| o8 | x| 11028 | x| ‘e | x| o7 | = 2788 |9
South  “oox| ™ o077 | x| 216 | x| aasr | x| o8 |x| o7 | = 220 |9
South  oox| o077 | x| 213 | x| 11487 | x| 06 | x| o7 | =  na2 |o9
South  oox| o077 | x| 124 | x| 1487 | x[ o6 | x| o7 | = a4 |9
South  o9x| o077 | x| o8 | x| 1487 | x[ o6 | x| o7 | =[ 2875 |09
South  o9x| o077 | x| 216 | x| 108 | x[ 06 [ x| o7 | = 69.5 |78)
South  oox| o077 | x| 213 | x| 10ss | x[ os | x| o7 | = esss |9
South  oox| o077 | x| 124 | x| 10ss [ x[ os | x| o7 | = 39.9 |78)
South  oox| o077 | x[ o8 | x| 1085 | x[ os | x| o7 | = 2767 |9
South  oox| o077 | x[ 216 | x| 1801 | x[ o6 | x| o7 | =[ e |9
South  o9x| o077 | x| 213 | x| 10801 | x[ o6 | x| o7 | =[  e9 |09
South  o9x| o077 | x| 1224 | x| 10801 | x[ o6 | x| o7 | =[ 3es |us
South o9x| o077 | x| o8 | x| 1801 | x| o6 | x| o7 | =[ 2704 |9
South  oox| o077 | x| 216 | x| 1048 | x[ o8 | x| o7 | =  e9e5 |9
South  oox| o077 | x[ 213 | x| 1048 [ x[ o6 | x| o7 | = es03 |09
South  oox| o077 | x| 124 | x| 1048 | x| 06 | x| o7 | =[ 3vee |79
South  o9x| o077 | x| os | x| 1048 | x[ o6 | x| o7 | =[ 2626 |9
South  o9x| o077 | x| 216 | x| 1018 | x[ o6 | x| o7 | =[  ea0s |09
South  oox| o077 | x| 213 | x| 1018 | x[ o8 | x| o7 | = e |09
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South  oox| o077 | x| 124 | x| 1018 | x| o6 | x| o7 | = s |09
South  oox| o077 | x| o8 | x| 1018 [ x[ os | x| o7 | = 255 |78)
South  o9x| o077 | x| 216 | x| sse | x[ o6 | x| o7 | =[  s102 |08
South  oox| o077 | x| 213 | x| ss9 | x[ 06 [ x| o7 | = 51.2 |78)
South  oox| o077 | x[ 124 | x| sse | x[ os | x| o7 | =[ 2081 |9
South  oox| o077 | x| o8 | x| sse | x[ o8 | x| o7 | =[ 2067 |09
South  oox| o077 | x[ 216 | x| ssa2 | x[ os | x| o7 | = z48a |9
South  oox| o077 | x[ 213 | x| ssa2 | x[ os | x| o7 | = zaz |09
South  oox| o077 | x| 124 | x| ssa2 | x[ 06 [ x| o7 | = 20 |78
South  o9x| o077 | x| o8 | x| ssa2 | x[ o6 | x| o7 | =[ 1387 |09
South  oox| o077 | x| 216 | x| a4 [ x[ os | x| o7 | = 25.4 |78)
South  oox| o077 | x[ 213 | x| a4 | x[ o8 | x| o7 | = 2505 |9
South  oox| o077 | x[ 124 | x| 404 | x[ o6 | x| o7 | =[ 1am |o9
South  oox| o077 | x| o8 | x| 404 | x| o6 | x[ o7 | =] 1011 |8
West  o9x| o077 | x| 988 [ x| 1064 | x[ 06 | x| o7 | =[  sz05 ]®o
West  o9x| o077 | x| 719 | x| 1984 | x| o6 | x| o7 | =] 41.1 |60)
West  oox| o077 | x| a7 | x| 1984 | x| o6 | x| o7 | = 2687 |®0
Westooxb 077 | xplum86smmnl x | 1964 |oxd 06 | pelumsodeds =plucesrn]©@
West — oox| gz | x| 48  |'x| 1964 x| 06 | x| o7 | = 2708 |®0
West | oox| o077 | x| 33 | x| 196 /| x| o6 |x| o7 | = 1882 |eo0
west  oox| o077 | x| 374 x| 1964 | x| 06 | x|l..0z..t=[ 2149 |0
West | oox[ 077 | x| ees " p x| 3842 e 06 | x| o7 | =] 11 ]eo
West | oox| o7z | x| 719 | x| sga2 | x| ‘es | x| o7 | =] 80.4 |80)
West ookl o077 | x| a7 | x| g4 | x| o8 |x| o7 | = s |eo0
West  oox| o077 | x| 3es | x| 34 | x| o6 | x| o7 | = 48 |60
West  oox| o077 | x| ass | x| 4 | x| o6 | x| o7 | = sae8 |®O
West  oox| o077 | x| 33 | x| s34 | x[ o6 | x| o7 | =[ s 6o
West  oox| o077 | x| 37 | x| 34 | x| o6 | x| o7 | = 405 |60
West  oox| o077 | x| 998 | x| es2z | x| o6 | x| o7 | = 1879 |GO
West  oox| o077 | x| 719 | x| es2z | x| o6 | x| o7 | = 13241 |0
West  oox| o077 | x| 47 | x| e27 | x| 06 | x| o7 | =[ sz |®0
West  oox| o077 | x| 3es | x| 6327z | x| o6 | x| o7 | = ‘er22 |®0
West  oox| o077 | x| a8 | x| e27 | x| o6 | x| o7 | =[ 9008 |®0
West  o9x| o077 | x| 33 | x| e227 | x| o6 | x| o7 | =] e9 |60
West  oox| o077 | x| 31 | x| es2z | x| o6 | x| o7 | = e025s |®O
West  o9x| o077 | x| 998 | x| 928 | x| 06 | x| o7 | =[ 26805 |0
West  oox| o077 | x| 719 | x| e228 | x| o6 | x| o7 | =[ 19312 |®0
West  oox| o077 | x| 47 | x| 922 | x[ 06 | x| o7 | =[ 1224 |80
West  oox| o077 | x| 385 | x| 9228 | x[ o6 | x| o7 | =[ 9oa o
West  oox| o077 | x| a8 | x| 9228 | x| o6 | x| o7 | =[ 1334 |@®o
West  oox| o077 | x| 3s | x| w2 | x| 06 | x| o7 | =] 88.9 |80)
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West  oox| o077 | x| 37 | x| e228 | x| o6 | x| o7 | =[ 10099 |®0
West  oox| o077 | x| 998 | x| 1300 [ x| 06 | x| o7 | =[ 385 |©0
West  oox| o077 | x| 719 | x| 1809 | x[ o6 | x| o7 | =[ 23667 |®0)
West  oox[ o077 | x[ a7 | x| 11309 | x| o | x[ o7 | = 154712 |0
West  oox| o077 | x| 3es | x| 1800 | x| o6 | x| o7 | = 12015 |®0
West  oox| o077 | x| ass | x| 11300 | x| o6 | x| o7 | = 16006 |®0
West  oox| o077 | x| 33 | x| 11300 | x| o6 | x| o7 | =[ 10885 |®0
West  oox| o077 | x| 37 | x| 1300 [ x| 06 | x| o7 | =[ 177 |®0
West  oox| o077 | x| 988 [ x| w577 | x| o6 | x| o7 | =[ 332 |0
West  oox| o077 | x| 719 | x| wms77 | x[ o6 | x| o7 | =[ 24028 |0
West  oox| o077 | x| a7 | x| us7m | x| os | x| o7 | = 1ss3r |®0
West  oox| o077 | x| 3es | x| us7m | x| o6 | x| o7 | =[ 12200 |0
West  oox| o077 | x| a8 | x| ws77 | x[ 06 | x| o7 | =[ 16477 |60
West  oox| o077 | x| 33 | x| ws77 | x[ 06 | x| o7 | =[ 115 |®0
West  oox| o077 | x| 37 | x| wmsmm | x| os | x| o7 | = 17 |60
West  o9x| o077 | x| 988 | x| 1022 | x| o6 | x| o7 | =[ 301 |60
West  oox| o077 | x| 719 | x| 1022 | x| o6 | x| o7 | =[ 23066 |®0
Westooxb 077 | xdmddommnl X | 11022 [oxd 06 | pelumsodesmds =plummaso s ©@
West  oox| a7z | x| 3es | x| 1022 4 x| o6 | x| o7 | =[ 11700 |0
West  oox| o077 | x| 48 | x| 1022/ | x| 06 | x| o7 | =[ 1587 |0
West  oox| o077 | x| 3314 x| 1022 | x| 06 |x|l..0z..|=[ 10619 |60
West  o9x| o077 | x| 37 | x| 11022 sl 06 | x| o7 | = 12082 |0
West  o9x| o077 | x| 998 | x| o488 | x| ‘06 | x| o7 | =[ 2o |0
West ook o077 | x| 719 | x| gaes | x| o8 |x| o7 | =[ 19813 |e0
West  oox| o077 | x| a7 | x| eaes | x| o6 | x| o7 | =[ 12051 |®0
West  oox| o077 | x| 3es | x| 9468 | x| 06 | x| o7 | =[ 10058 |®0
West  oox| o077 | x| a8 | x| o9aes | x| o6 | x| o7 | =[ 13475 |80
West  oox| o077 | x| 33 [ x| 948 | x| o6 | x| o7 | =[  e121 ]®o
West  oox| o077 | x| 37 | x| eaes | x| o6 | x| o7 | = 10361 |G
West  oox| o077 | x| 998 | x| 735 | x| o8 | x| o7 | = 21376 |®0
West  oox| o077 | x| 719 | x| 7as9 | x| 06 | x| o7 | =] 154 |80)
West  oox| o077 | x| a7 | x| 7359 | x| o6 | x| o7 | =[ 10067 |®0
West  oox| o077 | x| ses [ x| 7s9 | x[ o6 | x| o7 | =[ 7818 |®o
West  oox| o077 | x| a8 | x| 78s9 | x[ o6 | x| o7 | =[ 10474 |0
West  oox| o077 | x| 3a | x| 750 | x| 06 | x| o7 | =] 709 |80)
West  oox| o077 | x| 31 | x| 785 | x| o8 | x| o7 | = sosa |G0
West  oox| o077 | x| 998 | x| 459 | x[ 06 | x| o7 | =[ 13243 |60
West  oox| o077 | x| 719 | x| 450 | x| o6 | x| o7 | =  esa1 |0
West  o9x| o077 | x| a7 | x| s | x[ 06 | x| o7 | = es3r |®0
West  oox| o077 | x| ses | x| 4ss9 | x[ o6 | x| o7 | =[ 443  |@®o
West  oox| o077 | x| a8 | x| 455 | x| o6 | x| o7 | = ess |GO
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West  oox| o077 | x| 33 | x| 45 | x| o6 | x| o7 | = 492 |G

West  oox| o077 | x| 37 | x| 45 | x| o6 | x| o7 | =[ 408 |G0

West  o9x| o077 | x| 988 | x| 2449 | x[ 06 | x| o7 | =[ 7114 o

West  oox[ o077 | x[ 719 | x[ 2449 | x| 0.6 [ x| 07 [ =] 51.25 | (80)

West  oox| o077 | x| a7 | x| 2449 | x| 06 | x| o7 | =] 335 |80)

West  oox| o077 | x| 3es | x| 2449 | x| o086 | x| o7 | = 2600 |®0

West  oox| o077 | x| ass | x| 2449 | x| 06 | x| o7 | = zass |0

West  oox| o077 | x| 33 | x| 2449 | x[ 06 | x| o7 | =[ 2359 |@®0

West  oox| o077 | x| 37 | x| 2449 | x| 06 | x| o7 | =] 26.8 |80)

West  o9x| o077 | x| 988 [ x| 1615 | x[ o6 | x| o7 | =[ 492 |®o

West  oox| o077 | x| 719 | x| 115 | x| o6 | x| o7 | =] 33.8 |80)

West  oox| o077 | x| a7 | x| 1615 | x| o6 | x| o7 | = 2200 |®0

West  oox| o077 [ x| ses | x| 1615 [ x[ o6 | x| o7 | = 1716 |®0

West  oox| o077 | x| a8 | x| 1615 | x| o6 | x| o7 | =[ 2009 |®0

West  oox| o077 | x| 33 [ x| 115 | x[ o6 | x| o7 | = 158 |®0

West  oox| o077 | x| 87 [ x| 1615 | x| o6 | x| o7 | =[ 1768 |®o

Solar.gains.in-watts, calculated.for.each.month (83)m = Sum(74)m ...(82)m

(83)m= 354.76| 665.59 |1044.56| 1471.35| 1775.43| 1809.49| 1725.7 |1497.72| 1195.37| 774,51 | 436.79 | 295.54 | (83)

Total gains — internal'and solar (84)m = (73)m + (83)m , watts

(84)m= | 1015.7 | 1324.23| 1681.16| 2071.51| 2336.94| 2334.98| 2228.57| 2007.36| 1724.39| 1340.22| 1044.76| 936.81 | (84)

Temperature during heating periods in the living area from Table 9, Thl (°C) (85)

Utilisation-factor for gains for living area, hl,m (see Table 9a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(86)m=| 0.99 0.97 0.93 0.84 0.71 0.55 0.41 0.47 0.71 0.91 0.98 0.99 (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.24 | 19.49 | 10.88 | 20.33 | 20.66 | 20.83 | 20.89 | 20.87 | 20.73 | 20.25 | 19.66 | 19.2 | 87)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 20.14 | 20.14 | 20.14 | 20.16 | 20.16 | 20.17 | 20.17 | 20.18 | 20.17 | 20.16 | 20.15 | 20.15 | (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 0.98 | 0.97 | 0.92 | 0.82 | 0.67 | 0.49 | 0.34 | 0.4 | 0.65 | 0.89 | 0.97 | 0.99 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 17.72 | 18.09 | 18.65 | 19.31 | 19.74 | 19.97 | 20.03 | 20.02 | 19.85 | 19.21 | 18.35 | 17.68 (90)
fLA = Living area + (4) = 0.3 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2

(92)m:| 18.18 | 18.51 | 19.02 | 19.61 | 20.01 | 20.23 | 20.28 | 20.28 | 20.11 | 19.52 | 18.74 | 18.14 | (92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.18 | 18.51 | 19.02 | 19.61 | 20.01 | 20.23 | 20.28 | 20.28 | 20.11 | 19.52 | 18.74 | 18.14 | (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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Utilisation factor for gains, hm:

(94)m=| 0.98 | 0.95 | 0.9 | 0.81 | 0.66 | 0.49 | 0.35 | 0.41 | 0.65 | 0.88 | 0.96 | 0.98 |
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 992.72 | 1263.55| 1521.34| 1668.3 |1546.24| 1148.51| 787.05 | 813.74 |1120.24| 1176.39| 1004.98| 919.77 |

Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 117 | 14.6 | 16.6 | 16.4 | 14.1 | 106 | 7.1 | 42 |

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(O7)m= |3199.26| 3127.06| 2866.07| 2409.23| 1862.98| 1237.98| 810.45 | 849.42 | 1332.31| 1998.99| 2627.16| 3168.11|

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |1641.66| 1252.28| 1000.48| 533.47 | 235.66 | 0 | 0 | 0 | 0 | 612.02 |1167.97| 1672.77

Total per year (kWh/year) = Sum(98)..50.12 =

8116.31

(94)

(95)

(96)

97)

|o®)

Space heating requirement in kWh/mz2/year (99)

Space heating:

Fraction of space heat from secondary/supplementary system 0
Fraction of space heat from main system(s) (202) =1-(201) = 1
Fraction of total heating from main system 1 (204) = (202) x [1 - (203)] = 1
Efficiency of mainispace heating system 1 90.4
Efficiency of secondary/supplementary heating system, % 0
| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | N0v| Dec kWh/year
Space heating requirement (calculated above)
|1641.66| 1252.28| 1000.48| 533.47 | 23566 | 0 | 0 | 0 | 0 | 612.02 |1167.97| 1672.77|
(211)m = {[(98)mx(204)] } x 100 + (206)
| 1816 |1385.27|1106.73| 590.12 | 260.68| 0 | 0 | 0 | 0 |677.01| 1292 |1850.4
Total (kWhlyear) =Sum(211), ., = 8978.21
Space heating fuel (secondary), kWh/month
={[(98)m x (201)] } x 100 =+ (208)
(215)m:|0|0|0|0|0|0|0|o|0|0|0|0
Total (kWhlyear) =Sum(215), ., .= 0
Water heating
Output from water heater (calculated above)
| 231.17 | 203.81 | 214.16 | 192.16 | 188.43 | 168.55 | 162.04 | 177.58 | 177.19 | 199.25 | 210.47 | 225.67
Efficiency of water heater 79.7
(217)m=| 88.93 | 88.73 | 88.31 | 87.3 | 85.31 | 79.7 | 79.7 | 79.7 | 79.7 | 87.51 | 88.58 | 88.98
Fuel for water heating, kWh/month
(219)m = _(64)m x 100 + (217)m
(219)m=| 259.96| 229.69 | 242.52 | 220.12 | 220.88 | 211.48 | 203.32 | 222.81 | 222.32 | 227.67 | 237.59 | 253.61
Total = Sum(219a), ,, = 2751.96
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1
Water heating fuel used

Electricity for pumps, fans and electric keep-hot

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com
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(211)

(211)
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(216)
(217)

|(219)
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mechanical ventilation - balanced, extract or positive input from outside

central heating pump:
boiler with a fan-assisted flue
Total electricity for the above, kWh/year

Electricity for lighting

Space heating (main system 1)

Space heating (secondary)

Water heating

Space and water heating

Electricity for pumps, fans and electric keep-hot
Electricity for lighting

Total CO2, kg/year

Dwelling CO2 Emission Rate

El rating (section 14)

sum of (230a)...(230g) =

Energy Emission factor
kWh/year

(211) x 0.216 =
(215) x 0.519 =
(219) x 0216

(261) + (262) + (263) + (264) =

(231) «x 0.519 =

=~
«Q
O
@)
N
%
=
>
I

sum of (265)...(271) =

(272) = (4) =

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com

3

4

726.17

0

5

(230a)
(230¢)
(230e)

801.17 (231)

650.46 (232)

Emissions

kg CO2/year

1939.29 (261)
(263)
594.42 (264)
2533.72 (265)
415.81 (267)
337.59 (268)
3287.11 (272)
13.34 (278)

85 (274)
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User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Property Address: Plot 1 - MVHR
Address : Plot 1, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) X | 2.59 |(2a) = | 228.93 |(3a)
First floor (lb) X | 2.89 |(2b) = | 228.25 |(3b)
Second floor (1c) X | 3.21 |(2c) = | 253.53 |(3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour
heating heating
Number of chimneys [ o |*] o |*] o | 7| 0 | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of flueless gas fires |I| x40 =

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.31 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20)=1-10.075x (19)] = 0.92 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.36 | 0.35 | 0.35 | 0.31 0.3 | 0.27 | 0.27 | 0.26 | 0.28 | 0.3 | 0.32 | 0.33 |

Calculafe effective air change rate for the applicable case

If mechanical ventilation:

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m4 0 | 0 | 0 | 0 | 0 0 | 0 | 0 | 0 0 | 0 | 0 | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

aymqg o | o | o [ o | o o | o | o | o o | o | o | (24b)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
agmg o | o [ o [ o | o o | | o | o o | o | o | (24c)

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0.57 | 0.56 | 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0i53 | 0.54 | 0155 | 0.55 | 0156 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 0.57 | 0.56 | 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0.53 | 0.54 | 0.55 | 0.55 | 0.56 | (25)
eal A W I -
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K

Doors Type 1 [ eal | x[ 1 f =] 24 | (26)
Doors Type 2 [ 226 | x[ 12 | =] 226 | (26)
Windows Type 1 XU[L/(1.4)+004] = (27)
Windows Type 2 XU[L/(1.4)+0.04] = (27)
Windows Type 3 XU[L/(1.4)+0.04] = (27)
Windows Type 4 XU[L/(1.4)+0.04] = (27)
Windows Type 5 XU[L/(1.4)+0.04] = (27)
Windows Type 6 3.65 x1/[1/(1.4)+0.04] = 4.84 (27
Windows Type 7 4.89 x1/[1/(1.4)+0.04] = 6.48 (27
Windows Type 8 213 x1/[1/(1.4)+0.04] = 2.82 (27
Windows Type 9 0.88 x1/[1/(1.4)+0.04] = 1.17 (27
Windows Type 10 3.31 x1/[1/(1.4)+0.04] = 4.39 (27
Windows Type 11 3.76 x1/[1/(1.4)+0.04] = 4.98 (27
Windows Type 12 1.24 x1/[1/(1.4)+0.04] = 1.64 (27
Windows Type 13 0.76 x1/[1/(1.4)+0.04] = 1.01 (27
Windows Type 14 1.07 x1/[1/(1.4)+0.04] = 1.42 (27
Windows Type 15 3.94 x1/[1/(1.4)+0.04] = 5.22 (27
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Windows Type 16 1.23 x1/[1/(1.4)+0.04] = 1.63 (27)
Windows Type 17 0.86 x1/[1/(1.4)+0.04] = 1.14 (27)
Floor | 8839 | x| o013 | = 114007 | | [ | |28)
Walls Typel | 9912 | [ 1038 | | 7979 | x| o018 | =| 143 | | [ | |29
Walls Type2 | 1106 | | 2586 | | 8504 | x| o018 | =[ 1531 | | | | |29
Walls Type3 | 11653 | | 1s31 | | 10122 | x| o018 | =[ 1822 | | [ | |29
Roof Typel [ 941 | | o | [ 9a1 | x| o013 | = 120 | | [ | (€
Roof Type2 [ 798 | | o | | 79 | x| o013 | =| 1027 | | [ | (€

Total area of elements, m2 503.03 @D

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 149.16 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

L

Thermal bridges : S (L x Y) calculated using Appendix K 21.03 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 170.19 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May |/ Jun Jul Aug Sep Oct Nov Dec
(38)m= | 132.57 | 131.97 | 131.39 | 128:66+|-128:14 | 125.76 | 125.76 | 125.32 | 126.68 | 128.14|129:18|-130.26 (38)

Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 302.76| 30246 | 301.58 | 298.85 | 298.33 | 295.95 | 295.95 | 295.51 | 296,87 | 298.33 | 299.37 | 300.45

Average = Sum(39):..,, /12= 298.84 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 1.23 | 1.23 | 1.22 | 121 | 121 | 12 | 12 | 12 | 121 | 121 | 1.22 | 1.22

Average = Sum(40);.... /12= 1.21 |(40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N=1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.93 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.62| 113.34 | 109.07 | 104.79 | 100.51 | 96.23 | 96.23 | 100.51 | 104.79 | 109.07 | 113.34 | 117.62

Total = SUm(44), ., = 128312 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m= | 174.43| 152,55 | 157.42 | 137.24 | 131.69 | 113.64 | 105.3 | 120.84 | 122.28 | 1425 | 155.56 | 168.92

Total = SUM(45),_ = 1682.38  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.16 | 22.88 | 23.61 | 20.59 | 19.75 | 17.05 | 15.8 | 18.13 | 18.34 | 21.38 | 23.33 | 25.34 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47

If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 8 (48)

Temperature factor from Table 2b 0.54 (49)

Energy lost from water storage, kWh/year (48) x (49) = 1.02 (0)
b) If manufacturer’s declared cylinder loss factor is not known:

=
ol|lo|o
©

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
If community heating see section 4.3
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)
Enter (50) or (54) in (55) 1.02 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 3164 | 30.62 | 31.64 | 30.62 | 31.64 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 229.33| 202.15 | 212.33 | 190.38 | 186.6 | 166.77 | 160.21 | 175.74 | 175.41 | 197.41 | 208.69 | 223.83 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 229.33| 202.15 | 212.33 | 190.38 | 186.6 | 166.77 | 160.21 | 175.74 | 175.41 | 197.41 | 208.69 | 223.83

Output from water heater (annual):. 1 2328.86 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|101.92| 90.4 | 96.27 | 88.14 | 87.71 | 80.29 | 78.94 | 84.1 | 83.17 | 91.31 | 94.23 |1oo.09| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.83 | 32.71 | 26.6 | 20.14 | 15.06 | 12.71 | 13.73 | 17.85 | 23.96 | 30.42 | 35.51 | 37.86 | 67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 413.21| 4175 | 406.69 | 383.69 | 354.65 | 327.36 | 309.13 | 304.84 | 315.65 | 338.65 | 367.69 | 394.98 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | (72)
Water heating gains (Table 5)
(72)m= | 136.99| 134,52 | 129.39 | 122.42 | 117.89 | 111,52 | 106.1 | 113.04 | 115,51 | 122.73 | 130.88 | 134.53 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(739m= | 658.96 | 656.66 | 63462 | 598.18 | 559.53 | 52352 | 500.9 | 507.67 | 527.05 | 56373 [ 606 | 6393 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North  oox[ 077 | x| 379 | x| 1063 | x| o063 | x| o7 | =] 123 |7
North  “oox| o7z, | x| 123 | x| 106 J x| o | x| o7 | =] 4 [(72)
North — oo9x| o077 | x| 379 | x| 2032 /| x| o063 |[x| o7 | =| 2384 |79
North — oox| o077, | x| 123 || 2032/ | x| o6 | x| o7 | =] 7164 |74
North  oox| o077, | x| 379 | x| sasa | x| 03 | x| o7 | =| 40 |74
North — oox| o7z | x| 123 | x| 3488 | x| ‘063 [x| o7 | =] 128 |79
North  ooxf077 | x| 379 || 5546 | x| o83 |[x| o7 | =| 6424 |79
North  oox| o077 | x| 123 | x| ss46 | x| o063 | x| o7 |=| 208 |7
North  oox| o077 | x| s79 | x| 7a72 | x| oes | x| o7 | =] sem |7
North  oox| o077 | x| 123 | x| 7a72 | x| o063 | x| o7 | =| 2800 |74
North  o9x| o077 | x| 379 | x| 7098 | x| o063 | x| o7 | =] e2ea |74
North  oox[ 077 | x| 123 | x| 7909 | x| o3 | x| o7 | = so0r |7
North  oox[ 077 | x| 379 | x| 7468 | x| o063 | x[ o7 | =] 86.5 |(74)
North  oox| o077 | x| 123 | x| 7468 | x| o063 | x| o7 |=| 2807 |7
North  o9x| o077 | x| 379 | x| se25 | x| o063 | x| o7 |=| ‘ese2 |7
North  oox| o077 | x| 123 | x| s025 | x| o063 [ x| 07 | =] 2027 |®
North  o9x| o077 | x| 8379 | x| as2 | x| o063 | x| o7 | =| 4800 |74
North  oox[ 077 | x| 1238 | x| as2 | x| o3 | x| o7 | = 1se1 |7
North  oox[ 077 | x| 379 | x| 2429 | x| o063 | x| o7 | = 2802 |7
North  oox| o077 | x| 128 | x| 24190 | x| o83 | x| o7 | =] 9.09 |(72)
North  oox| o077 | x| 879 | x| 1312 | x| o063 | x| o7 |=| 1519 |7
North  oox| o077 | x| 123 | x| 1312 | x| o6 | x| o7 | =] 4.93 [(74)
North  oox| o077 | x| 379 | x| ss | x| o063 | x| o7 |=| ‘10027 |79
North  oox[ o077 | x| 123 | x| 88 | x| o063 | x[ o7 | =] 3.33 |(74)
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TER WorkSheet: New dwelling design stage

East  0.9x| 1 | x| o8 | x| 1064 | x| o3 | x| o7 | =] 5.28 |76)
East  0.9x| 1 [ x| o076 | x| 1064 | x| o3 | x[ o7 | =] 4.56 |76)
East 0. 1 [ x[ 207 | x| 1964 | x[ o063 | x| o7 | = 6.42 |76)
Bast  0.9x| 1 [ x| 394 | x| 1964 | x| o0e3 | x| o7 | =[] 2365 |9
East  0.9x| 1 | x| oss | x| s34 | x| oes | x|[ o7 | =] 108 |79
East  0.9x| 1 | x| o7 | x| 342 | x| o | x| o7 | =] 8.92 |76)
East  0.9x 1 [ x| 207 | x| 342 | x| o063 | x| o7 | =[] 128 |9
East  o.ox| 1 | x| 394 | x| 342 | x| o0e3 | x| o7 | =] 4626 |78
East 0. 1 | x[ o8 | x| e2r | x| o063 | x| o7 |=| 1700 |@e
Bast  o.9x| 1 [ x[ o7 | x| es2z | x| o063 | x| o7 | =] 14.7 |76)
East  0.9x| 1 | x| 107 | x| e27 | x| oes | x| o7 | =] 206 |70
East  0.9x| 1 | x| 394 | x| 627 | x| oes | x|[ o7 | =] 7619 |9
East  0.9x 1 | x| o8 | x| 928 | x| o0es | x| o7 | =| 2482 |9
East  0.9x| 1 | x| o7 | x| 9228 | x| o0es | x[ o7 | =] 2143 [0
East 0. 1 [ x{ 1207 | x| 9228 | x| o063 | x| o7 | =] 301 |78
Bast  0.9x| 1 | x| 394 | x| 2 | x| o0es | x| o7 |=[ 112 e
East  0.9x| 1 | x| oss | x| 109 | x| oes | x|[ o7 | =] 3042 |09
East_0.9x] 1 | xdbommodemmd- ¥ [ 11300 |l 063 | pelummoransd =ilmeeeranl@®
East  0.9x| 1 | x| 107 [ 1800 4 x| oes | x| o7 | =] 369 [0
East|  0.9x| 1 [ x| 394 | x| 11300/ | x| o6 | x| o7 | =| 1318 |09
East 0. 1 | x| o8 .4 x| 1577 | x| 0es | x|l..0z._|=| 314 e
EBast| = 0.9x| 1 | x| o076 " | x| 1577 wpwefw 0es | x| o7 | =| 268 |79
East  0.9x| 1 | x| 107 | x| w877 | x| Tees | x| o7 | =] 378 |9
East  0.9x| 1 | x| 394 | % |, 577 | x| oes | x| o7 | =| 1394 |0e
East  0.9x 1 | x| o088 | x| 11022 | x| o063 | x| o7 | =[ 2084 |79
East  0.9x| 1 [ x[ o076 | x| 11022 | x| o063 | x| o7 | = 25.6 |76)
East 0. 1 [ x{ 1207 | x| 1022 | x| o063 | x| o7 | =] s60a |08
Bast  o0.9x| 1 [ x[ 394 | x| 11022 | x| o063 | x| o7 | =] 13272 |08
Bast  0.9x| 1 | x| o088 | x| 9468 | x| o063 | x| o7 | =| 2546 |79
East  0.9x| 1 | x| o7 | x| 9468 | x| o0es | x[ o7 | =| 2199 |9
East  o.x| 1 | x| 107 | x| o468 | x| o0es | x[ o7 | =] 309 |70
East  0.9x| 1 [ x| 394 | x| 9468 | x| o3 | x[ o7 | =] 114 |76)
East 0. 1 | x| o8 | x| 75 | x| o063 | x| o7 | =] 1979 |08
Bast  0.9x| 1 | x[ o7 | x| 7359 | x| o0es | x| o7 | = 1700 |9
East  0.9x| 1 | x| 107 | x| 7389 | x| oes | x|[ o7 | =] 2408 [0
East  0.9x| 1 | x| 394 | x| 7389 | x| oes | x|[ o7 | =] ser [0
East  0.9x 1 | x| o8 | x| 455 | x| o0es | x| o7 | = 1206 |9
East  0.9x 1 | x[ o7 | x| 455 | x|[ o0es | x| o7 | = 108 |e
East 0. 1 [ x| 207 | x| 455 | x|[ o063 | x| o7 | = 14: |09
Bast  0.9x| 1 | x| s394 | x| 455 | x| o0es | x| o7 | =| sas |79
East  0.9x| 1 | x| oss | x| 2449 | x| o083 | x| o7 | =] 6.59 |76)
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TER WorkSheet: New dwelling design stage

East  0.9x| 1 [ x| o076 | x| 2449 | x| o3 | x| o7 | =] 5.69 |76)
East  0.9x| 1 [ x| 107 | x| 2449 | x| o3 | x| o7 | =] 8.01 |76)
East 0.9x | 1 | x| 394 | x| 2449 | x| o063 | x| 07 [ =] 29.49 |76)
East  o.ox| 1 [ x[ o8 | x| 1615 | x[ o6z | x| o7 | = 4.34 |76)
East  0.9x| 1 [ x| o7 | x| 1615 | x| o | x| o7 | =] 3.75 |76)
East  0.9x| 1 [ x| 107 | x| 1615 | x| o | x| o7 | =] 5.28 |76)
East  0.9x| 1 | x| 394 | x| 1615 | x| oes | x[ o7 | =] 1045 |9
South  oox| o077 | x[ 216 | x| 475 | x[ o063 | x| o7 | = s08 |09
South  o9x| o077 | x| 213 | x| 475 | x[ o3 | x| o7 | =[ s043 |8
South  o9x| o077 | x| 124 | x| 475 | x[ o3 | x| o7 | = w2 |us
South  oox| o077 | x| o8 | x| 475 | x| o063 | x| o7 | = 1220 |9
South  oox| o077 | x| 218 | x| sz | x| o063 | x| o7 | =[ sosa |9
South  oox| o077 | x[ 213 | x| 757 | x[ o063 | x| o7 | =[ 408 |9
South  oox| o077 | x| 124 | x| 7657 | x[ o0es3 | x| o7 | =[ 2002 |9
South  o9x| o077 | x| os | x| 757 | x| o3 | x| o7 | =[ 2012 |9
South  o9x| o077 | x| 216 | x| o7zs3 | x| o3 | x| o7 | =[ eazs |09
South  oox| o077 | x| 213 | x| erss | x| o063 | x| o7 | =  es40 |9
South0oxl 077 | xpfumt2dmnl x| 9753 |ox]l 063 | pelummotensd =ilusses]@®
South  oox| o7z, | x| o8 [x| 9753 x| o0es | x| o7 | =| 2868 |79
South  oox| o077 | x| 216 | x| 11023/ | x| o063 | x| o7 | =  r2m |o9
South  oox| o077 | x| 213 .4 x| 11023 | x| 06z | x|l..0z...t= 718 |09
South  oo9x| o077 | x| 124 | x| 11028 s 063 | x| o7 | = am |9
South  oo9x| o7z | x| o8 | x| 11028 | x| e | x| o7 | = 2897 |9
South ook o077 | x| 216 | x| 1487 | x| o0& |x| o7 | = 8 |o9
South  oox| o077 | x| 213 | x| 11487 | x| o063 | x| o7 | = 7a7s |9
South  oox| o077 | x| 124 | x| 11487 | x[ o063 | x| o7 | =[ 43s3 |9
South  o9x| o077 | x| o8 | x| 11487 | x| o3 | x| o7 | =[  s010 |8
South  o9x| o077 | x| 216 | x| 11085 | x| o3 | x| o7 | =[ 7208 |9
South  oox| o077 | x| 213 | x| 10ss | x| o063 | x| o7 | =[ 719 |09
South  oox| o077 | x| 124 | x| 1085 | x[ o063 | x| o7 | = a8 |09
South  oox| o077 | x[ o8 | x| 1108 | x[ o063 | x| o7 | =[ 2005 |9
South  oox| o077 | x| 216 | x| 1800 | x[ o0e3 | x| o7 | = 713 |78)
South  o9x| o077 | x| 213 | x| 10801 | x| o3 | x| o7 | =[ 73 |os
South  o9x| o077 | x| 124 | x| 10801 | x| o3 | x| o7 | =[ 4003 |08
South  oox| o077 | x| o8 | x| 1801 | x| o063 | x| o7 | =[ 2839 |9
South  oox| o077 | x[ 2168 | x| 1048 | x| o063 | x| o7 | =[ 6024 |9
South  oox| o077 | x[ 213 | x| 1048 | x[ o063 | x| o7 | =  es2s |9
South  o9x| o077 | x| 124 | x| 10489 | x| o063 | x| o7 | =[ 3975 |9
South  o9x| o077 | x| o8 | x| 1048 | x| o3 | x| o7 | =[ 2757 |9
South  o9x| o077 | x| 216 | x| 1018 | x| o3 | x| o7 | =[ er2s |9
South  oox| o077 | x[ 213 | x| 1018 | x| o6z | x| o7 | = ez |09
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TER WorkSheet: New dwelling design stage

South  oox| o077 | x[ 124 | x| 1018 | x[ o063 | x| o7 | = sser |09
South  oox| o077 | x| o8 | x| 1018 | x[ o063 | x| o7 | =[ 2678 |9
South  o9x| o077 | x| 216 | x| sse | x| o3 | x| o7 | =[ sam2 |9
South  o9x| o077 | x| 213 | x| ss9 | x| o3 | x| o7 | =[  s378 |09
South  oox| o077 | x| 124 | x| sse [ x[ o6z | x| o7 | = 313 |78)
South  o9x| o077 | x| o8 | x| ss9 | x| o0es | x| o7 |=[ 2an |@9
South  oox| o077 | x[ 216 | x| ss42 | x[ o063 | x| o7 | = sess |09
South  oox| o077 | x[ 213 | x| ss42 | x[ o063 | x| o7 | = zeor |09
South  oox| o077 | x| 124 | x| 'ssa2 | x[ o3 [ x| o7 | = 21 |78
South  o9x| o077 | x| o8 | x| ssa2 | x[ o3 | x| o7 | =[ 157 |9
South  oox| o077 | x[ 218 | x| 404 | x| o063 | x| o7 | = 2667 |9
South  oox| o077 | x| 213 | x| a4 | x[ o0es | x| o7 | = 26.3 |78)
South  oox| o077 | x[ 124 | x| 404 | x[ o063 | x| o7 | =[ 153 |9
South  oox| o077 | x[ o8 | x| 404 | x[ o063 | x| o7 | = 106 |09
West  o9x| o077 | x| 988 | x| 1984 | x| o063 | x| o7 | =] 59.9 |80)
West  oox| o077 | x| 719 | x| 1084 | x| o063 | x| o7 | =[ 4316 |®o
West  oox| o077 | x| a7 | x| 1984 | x| o6 | x| o7 | = 2821 |®0
Westooxb 077 | xplu865mmnl x| 1964 |oxd 063 | pelumsodennd =plimrer]©@
West — oox| gz | x| 48 |'x| 1964 x| o6z | x| o7 | = 208 |0
West | oox| o077 | x| 33 | x| 1964 /| x| 063 |x| o7 | = 1982 |eoO
West  oox| o077 | x| 374 x| 1964 | x| 06z | x|l..o0z...|= 2252 |®0
West  o9x| o077 | x| 998 | x| 3842 wpwefw 063 | x| o7 | = 1718 |®0
West | oox| o7z | x| 719 | x| ss42 | x| ees |x| o7 | = s4a2 |eo
West ookl o077 | x| a7 | x| g4 | x| oe |x| o7 | = ssa9 |eo
West  oox| o077 | x| 3es | x| 34 | x| o063 | x| o7 | =[ a8 |60
West  oox| o077 | x| ass | x| 4 | x| o063 | x| o7 | = s742 |0
West  oox| o077 | x| 33 | x| 342 | x| o063 | x| o7 | = ssr |6
West  oox| o077 | x| 37 | x| 342 | x| o063 | x| o7 | =[ 415 |0
West  oox| o077 | x| 998 | x| es2z | x| o063 | x| o7 | =[ 19208 |®0
West  oox| o077 | x| 719 | x| es2z | x| o063 | x| o7 | =[ 13003 |®0O
West  oox| o077 | x| a7 | x| 27z | x| o063 | x| o7 | = 908 |®0
West  oox| o077 | x| 3es | x| 6327z | x| o063 | x| o7 | =[ 7088 |®0
West  oox| o077 | x| a8 | x| e327z | x| o83 | x| o7 | = oasse  |®0)
West  oox| o077 | x| 33 | x| es22z | x| o063 | x| o7 | =[  es01 |®O
West  oox| o077 | x| 31 | x| 632z | x| o6 | x| o7 | =[ 7711 |eo
West  o9x| o077 | x| 998 | x| w228 [ x| o0es | x| o7 | =[ 28146 |80
West  oox| o077 | x| 719 | x| e228 | x| o063 | x| o7 | =[ 20277 |0
West  oox| o077 | x| a7 | x| e228 | x| o063 | x| o7 | =[ 132855 |®0
West  oox| o077 | x| 385 | x| 9228 | x| o063 | x| o7 | =[ 10204 |0
West  oox| o077 | x| 480 | x| 9228 | x| o063 | x| o7 | =[ 1sme1 |®o
West  o9x| o077 [ x| 33 | x| w2 | x| o0es | x| o7 | =[ 933z |60
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TER WorkSheet: New dwelling design stage

West  oox| o077 | x| 37 | x| 922 | x| o063 | x| o7 | =[ 10604 |®0
West  oox| o077 | x| 998 | x| 1300 | x| o063 | x| o7 | =[ 34493 |®0
West  oox| o077 | x| 719 | x| 1809 | x| o063 | x| o7 | =[ 24851 |0
West  oox| o077 | x[ a7 [ x| 11309 | x| o063 | x| oz | = 16244 |80
West  o9x| o077 | x| 3es | x| 1300 [ x| oes | x| o7 | =[ 12615 |0
West  oox| o077 | x| ass | x| 11300 | x| o063 | x| o7 | =[ 16001 |®0O
West  oox| o077 | x| 33 | x| 1300 | x| o6z | x| o7 | =[ 1144 |0
West  oox| o077 | x| 37 | x| 1300 | x| o6z | x| o7 | =[ 1200 |0
West  oox| o077 | x| 988 [ x| w577 | x| oe3 | x| o7 | =[ 31 |eo
West  oox| o077 | x| 719 | x| wms77 | x| o3 | x| o7 | =[ 25439  |@®0)
West  oox| o077 | x| a7 | x| us7m | x| o6 | x| o7 | = 16620 |®0
West  oox| o077 | x| 3es | x| us7m | x| o063 | x| o7 | =[ 12014 |0
West  oox| o077 | x| a8 | x| 1577 | x| o063 | x| o7 | = 17301 |®O
West  oox| o077 | x| 33 | x| ws77 | x[ o063 | x| o7 | =[ 1712 |®0
West  oox| o077 | x| sz | x| wms7m | x| oe3 | x| o7 | =[ 13303 |®0
West  o9x| o077 | x| 988 | x| 11022 | x| o063 | x| o7 | =[ 31z |eo
West  oox| o077 | x| 719 | x| 1022 | x| o6 | x| o7 | = 24219 |0
Westooxb 077 | xdmddommnl X | 11022 ol 063 | pelumsodemds =plummasssza]©@
West  oox| gz | x| ses | x| 1022 J x| o0es | x| o7 | =| 12205 |0
West  oox| o077 | x| 48 | x| 1022/ | x| o6z | x| o7 | =[ a2 |0
West  oox| o077 | x| 3314 x| 11022 | x| 06z | x|l..0z...|=[ 1124 |®0
West — oox| o077 | x| 37 | x| 11022 wpwef 063 | x| o7 | = 12688 |0
West  oox| o077 | x| 998 | x| o468 | x| ees | x| o7 | =[ 2887 |0
wWest  o9x| o077 | x| 719 | x| 9468 | x| oes | x| o7 | =[ 20804 |0
West  oox| o077 | x| a7 | x| eaes | x| o063 | x| o7 | =[ 13599 |0
West  oox| o077 [ x| 3es | x| 9468 | x| o063 | x| o7 | =[ 10561 |®0
West  oox| o077 | x| a8 | x| o9aes | x| o063 | x| o7 | =[ 14149 ]8O
West  o9x| o077 | x| 33 | x| oaes8 | x| o063 | x| o7 | =[  es77  ]@®O
West  oox| o077 | x| 37 | x| eaes | x| o063 | x| o7 | = 10879 |®0O
West  o9x| o077 | x| 998 | x| 7359 | x| oes | x| o7 | =[ 20445 |0
West  oox| o077 | x| 719 | x| 7359 | x[ o6z | x| o7 | =[ 1627 |®0
West  oox| o077 | x| a7 | x| 7359 | x| o063 | x| o7 | = 187 |GO
West  oox| o077 | x| ses | x| 7s9 | x| o063 | x| o7 | =[ 800 |®o
West  oox| o077 | x| a8 | x| 7359 | x| o063 | x| o7 | =[ 10008 |®0
West  oox| o077 | x| sam | x| 75 | x| o6 | x| o7 | = 744a |0
West  oox| o077 | x| 37 | x| 735 | x| o063 | x| o7 | = sass |®O
West  o9x| o077 | x| 998 | x| 459 | x| o6z | x| o7 | =[ 13005 |®0
West  oox| o077 | x| 719 | x| 459 | x[ o063 | x| o7 | =[ 10018 |®0
West  oox[ o077 | x| 4.7 | x| 4559 | x| o063 | x| 07 [ =] 65.48 | (80)
West  o9x| o077 | x| ses | x| 459 | x| o063 | x| o7 | = so8  |®0
West  oox| o077 | x| a8 | x| 455 | x| o063 | x| o7 | = ez |e0
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West  oox| o077 | x| 33 | x| 45 | x[ o063 | x| o7 | =[ 4612 |®0

West  oox| o077 | x| 37 | x| 455 | x| o063 | x| o7 | = s239  |®0

West  o9x| o077 | x| 988 | x| 2449 | x| o063 | x| o7 | =[ 7460 |0

West  oox| o077 | x| 719 | x| 2449 | x[ o063 | x| o7 | =[ s38  |®o

West  oox| o077 | x| a7 | x| 2449 | x| o063 | x| o7 | = 318 |e0

West  oox| o077 | x| 3es | x| 2449 | x| o063 | x| o7 | = 2732 |®0

West  oox| o077 | x| ass | x| 2449 | x| o0e3 | x| o7 | =] 36.6 |80)

West  oox| o077 | x| 33 | x| 2449 | x[ o063 | x| o7 | =[ 2477 |G

West  oox| o077 | x| 376 | x| 2449 | x| o83 | x| o7 | =[ 2814 @0

West  o9x| o077 | x| 988 [ x| 1615 | x| o063 | x| o7 | =[ a2 |0

West  oox[ o077 | x| 719 | x| 1615 | x| o6 | x| o7 | = 3549 |0

West  oox| o077 | x| a7 | x| 1615 | x| oes | x| o7 | =] 232 |80)

West  o9x| o077 [ x| ses | x| 1615 | x[ o063 | x| o7 | =[ 1802 |®0

West  oox| o077 | x| a8 | x| 1615 | x[ o6z | x| o7 | =[ 2414 |0

West  oox| o077 | x| 33 [ x| 1615 | x| o063 | x| o7 | = 1638 ]G0

West  o9x| o077 | x| 87 | x| 1615 | x| o063 | x| o7 | =[ 1888 |®0

Solar.gains.in-watts, calculated.for.each.month (83)m = Sum(74)m ...(82)m

@3)m=| 3725 | 698.87 |1096.79| 1544.92| 1864.2 |1899.96| 1811.98| 1572.6 |1255.14| 813.24 | 458.62 | 310.32 | (83)

Total gains — internal'and solar (84)m = (73)m + (83)m , watts

(84)m= |1031.46| 1355.53| 1731.41| 2143.1 |2423.74| 2423.48| 2312.88| 2080.27| 1782.19| 1376.97| 1064.63| 949.62 | (84)

Temperature during heating periods in the living area from Table 9, Thl (°C) (85)

Utilisation-factor for gains for living area, hl,m (see Table 9a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

@m=|[ 1 1 099 | 097 | o8 | 071 | 055 | 062 | 088 | 0.9 1 1 (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.49 | 19.68 | 20 | 20.42 | 20.76 | 20.94 | 20.99 | 20.98 | 20.82 | 20.34 | 19.83 | 19.46 | 87)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 19.9 | 19.9 | 19.9 | 19.91 | 19.91 | 19.92 | 19.92 | 19.92 | 19.92 | 19.91 | 19.91 | 19.9 | (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 1 | 1 | 0.99 | 0.95 | 0.83 | 0.62 | 0.42 | 0.49 | 0.82 | 0.98 | 1 | 1 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 17.87 | 18.15 | 18.62 | 19.22 | 19.67 | 10.88 | 19.91 | 19.91 | 19.76 | 19.12 | 18.38 | 17.83 (90)
fLA = Living area + (4) = 0.3 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2

(92)m:| 1835 | 18.61 | 19.03 | 19.58 | 20 | 20.2 | 20.23 | 20.23 | 20.08 | 19.49 | 18.81 | 18.31 | (92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.35 | 18.61 | 19.03 | 19.58 | 20 | 202 | 20.23 | 20.23 | 20.08 | 19.49 | 18.81 | 18.31 | (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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TER WorkSheet: New dwelling design stage

Utilisation factor for gains, hm:

(94)m=| 1 | 1 | 0.99 | 0.95 | 0.84 | 0.65 | 0.46 | 053 | 0.83 | 0.98 | 1 | 1 |
Useful gains, hmGm , W = (94)m x (84)m

(95)m= |1030.55| 1351.12| 1708.72| 2028.31| 2028.36| 1563.36| 1061.54| 1103.94| 1474.27| 1348.28| 1062.23| 949.05 |

Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 117 | 14.6 | 16.6 | 16.4 | 14.1 | 106 | 7.1 | 42 |

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(O7)m= |4253.84| 4141.48| 3779.49| 3190.95| 2475.34| 1655.9 | 1075.71| 1131.47| 1775.37| 2651.91| 3506.7 |4240.58|

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |2398.13| 1875.12| 1540.66| 837.1 | 332.56 | 0 | 0 | 0 | 0 | 969.9 |1760.02| 2448.9

(94)

(95)

(96)

97)

Total per year (kWh/year) = Sum(98)..50.12 =

12162.38 |(98)

Space heating requirement in kWh/mz2/year (99)

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) x [1 - (203)] = 1 (204)
Efficiency of mainispace heating system 1 93.5 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)
|2398.13 1875.12] 184066 | 837.1 [ 33286 o | fo | o | o | 9699 176002 24489 |
(212)m = {[(98)m.x(204)] } x 100 + (206) (211)

|2564.84|2005.48|1647.76| 895.29|355.68| 0 | 0 | 0 | 0 |1037.32|1882.38|2619.14

Total (kWh/year) =Sum(211)

1.510...12"

13007.89 (211)

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 =+ (208)
(215)m:|0|0|0|0|0|0|0|o|0|0|0|0

Water heating

Total (kWhlyear) =Sum(215), ., .= 0 (215)
Output from water heater (calculated above)
| 229.33| 202.15 | 212.33 | 190.38 | 186.6 | 166.77 | 160.21 | 175.74 | 175.41 | 197.41 | 208.69 | 223.83
Efficiency of water heater 79.8 (216)
(217)m=| 89.45 | 89.33 | 89.05 | 88.31 | 86.34 | 79.8 | 79.8 | 79.8 | 79.8 | 88.49 | 89.23 | 89.5 (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m=| 256.37 | 226.28 | 238.43 | 215.59 | 216.12 | 208.99 | 200.76 | 220.23 | 219.82 | 223.08 | 233.87 | 250.1

Total = Sum(219a), ,, =

1..12

2709.65 |(219)

Annual totals kWh/year
Space heating fuel used, main system 1

kWh/year
13007.89

Water heating fuel used

Electricity for pumps, fans and electric keep-hot

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com
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central heating pump:
boiler with a fan-assisted flue
Total electricity for the above, kWh/year

Electricity for lighting

sum of (230a)...(230g) =

(230c)

(230e)

[ 5 e
650.46 (232)

12a. CO2 emissions — Individual heating systems including micro-CHP

Space heating (main system 1)

Space heating (secondary)

Water heating

Space and water heating

Electricity for pumps, fans and electric keep-hot
Electricity for lighting

Total CO2, kglyear

Energy Emission factor
kWhlyear

(211) x 0.216 =
(215) x 0.519 =
(219) x 0.216 =

(261) + (262) + (263) + (264) =
(231) «x 0.519 =

(232) x 0.519 =

>~
Q
O
@]
N
=
=
=

sum of (265)...(271) =

Emissions
kg CO2/year

o Jew
(267)

DRAFT
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.14
Printed on 27 July 2018 at 15:30:44

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 239.14m?

Site Reference :  Fitzroy Park Plot Reference:  Plot 2 - MVHR
Address : Plot 2, 55 Fitzroy Park, London, N6 6JA

Name:

Address :

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 15.51 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 14.36 kg/m? OK

1b TFEE and DFEE
Target Fabric Energy Efficiency (TFEE 63.2 kWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Database: (rev 429, product index 017691):

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Vaillant

Model: ecoTEC plus 630 H system A

Model qualifier: VU GB 306/5-5 A

(Regular)

Efficiency 89.4 % SEDBUK2009

Minimum 88.0 % OK

Secondary heating system: None
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Regulations Compliance Report

5 Cylinder insulation
Hot water Storage:

Primary pipework insulated:

Measured cylinder loss: 2.00 kWh/day
Permitted by DBSCG: 2.56 kWh/day
Yes

Space heating controls TTZC by plumbing and electrical services OK
Hot water controls: Cylinderstat OK
Independent timer for DHW OK
Boiler interlock: Yes OK
7 Low energy lights
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK
8 Mechanical ventilation
Continuous supply and extract system
Specific fan power: 0.67
Maximum 15 OK
MVHR efficiency: 88%
Minimum 70% OK
9 Summertime temperature
Overheating risk (Thames valley): Slight OK
Aver
11.09
5.56m?
3.79m?
4.41m?
2.85m?2
4.56m2
.46m2
Windows facing: East 1.55m?
Windows facing: West 4m?
Windows facing: West 3.78m2
Windows facing: South 1.21m?
Windows facing: East 1.17m?
Windows facing: East 1.08m?
Windows facing: East 3.32m?
Windows facing: East 1.06m?
Windows facing: South 2m?
Ventilation rate: 4.00
Blinds/curtains: None

Closed 100% of daylight hours

10 Key features
Air permeablility

Windows U-value

Doors U-value

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 2, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor g0.48  [(a) x | 2.59 @) = | 20844 |@a)

First floor 7933 [(1b) x | 2.89 |(2b) = | 229.26 |(3b)

Second floor 79.33 (1) x | 3.23 |(20) = | 256.24 |(3C)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 239.14 4)

Dwelling volume (32)+(3b)+(3¢)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour

heating heating
Number of chimneys | o |*| o |*|] o | 7| | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans |I| x10 = |I|(7a)
Number of flueless gas fires |I| x40 = |I|(7C)
[ o ]

Number of passive vents

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 3 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19)
Shelter factor (20)=1-10.075x (19)] = 0.85 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 | 0.16 | 0.16 | 014 | 014 | 0.12 | 0.12 | 0.12 | 0.13 | 0.14 | 0.14 | 0.15
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

0.5
0.5

74.8

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m:| 0.29 | 0.29 | 0.28 | 0.27 | 0.26 | 0.25 | 0.25 | 0.24 | 0.25 | 0.26 | 0.27 | 0.28 |

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)m:|0|0|0|0|0 0|0|0|0 0|0|0|

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(24c)m:|0|0|0|0|0 0|0|0|0 0|0|0|

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=|o|o|o|o|o o|o|o|o
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.29 | 0.29 | 0.28 | 0.27 | 0.26 | 0.25 | 0.25 | 0.24 | 0.25 | 0.26 | 0.27 | 0.28 |

ea A W [

o c |

ELEMENT Gross Openings Net Area U-value AXU k-value
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K

Doors Type 1 [ 24 | x[ 11 | =] 284 |

Doors Type 2 [ 226 | x[ 11 | =| 248 |

Windows Type 1 11.09 x1[1/(1.1)+0.04] = 11.68

Windows Type 2 x1/[1/(1.1)+0.04] =

()]

B¢ ¢
w
a

8

(o]

Windows Type 3 x1/[1/(1.1)+0.04] =

w

! BS ol
o1
)

N
o]
&)

7

©
w
©
©

Windows Type 4 x1/[1/(1.1)+0.04] = 6

~
sy

Windows Type 5 x1/[1/(1.1)+0.04] =

Windows Type 6 4.56 x1/[1/(1.1)+0.04] =

Windows Type 7 2.46 x1[1/(1.1)+0.04] = 2.59
Windows Type 8 1.55 x1[1/(1.1)+0.04] = 1.63
Windows Type 9 |I| xU[U(1.1)+0.04] = | 421
Windows Type 10 3.78 x1[1/(1.1)+0.04] = 3.98
Windows Type 11 1.21 x1[1/(1.1)+0.04] = 1.27
Windows Type 12 1.17 x1[1/(1.1)+0.04] = 1.23
Windows Type 13 1.08 x1[1/(1.1)+0.04] = 1.14
Windows Type 14 3.32 x1/[1/(1.1)+0.04] =
Windows Type 15 1.06 x1/[1/(1.1)+0.04] = 1.12

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com

(23a)
(23b)
(23c)
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(24c)

(24d)

(25)

A Xk

kJ/K

(26)
(26)
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7

@7
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Windows Type 16 xU[1(1.1)+004] = [ 211 @7

Floor Type 1 | so4s8 | x| o013 | =| 104624 | | | |28)
Floor Type 2 [ 841 | x[ o013 | =[ 1003 | | [ | |28)
Walls Typel | o301 | [ 18es | | 7438 | x| o015 | =| 1115 | | [ | [(29)
Walls Type2 | 1106 | [ 2428 | [ s32 | x| o015 | =[ 1205 | | [ | [(29)
Walls Type3 | 13141 | [ 1562 | | 1579 | x| o015 | =| a7ar | | [ | [(29)
root Typer [wwr ] [0 ] oo |+[om | -Low ] [ ] [ Jw
Roof Type2 [ 7933 | | o | | 7933 | x| o013 | =| 108 | | | | (€

Total area of elements, m2 512.31 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 126.42 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

L

Thermal bridges : S (L x Y) calculated using Appendix K 50.25 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 176.68 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May |/ Jun Jul Aug Sep Oct Nov Dec
(38)m=| 66.08 | 6535 | 64.62 | 60:.97 | 6024 | 56.59 | 5659 | 55.86 | 58.05 | 60.24 | 61:7 | 6316 (38)

Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 242.76| 242,03 | 2413 | 237.65 | 236.92 | 233.27 | 233.27 | 232.54 | 234,73 | 236.92 | 238.38 | 239.84

Average = Sum(39)..... /12= 237.47 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 1.02 | 1.01 | 1.01 | 0.99 | 0.99 | 0.98 | 0.98 | 0.97 | 0.98 | 0.99 | 1 | 1

Average = SUM(40). 1. /12= 0.99 | 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N=1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.7 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.37| 113.11 | 108.84 | 104.57 | 100.3 | 96.03 | 96.03 | 100.3 | 104.57 | 108.84 | 113.11 | 117.37

Total = SUm(44), ., = 128045  |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m= | 174.06| 152.24 | 157.09 | 136.96 | 131.42 | 113.4 | 105.08 | 12058 | 122.02 | 14221 | 155.23 | 168.57

Total = SUM(45),_ = 1678.87  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.11 | 22.84 | 23.56 | 20.54 | 19.71 | 17.01 | 15.76 | 18.09 | 18.3 | 21.33 | 23.28 | 25.29 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 250 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): (48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (51)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = 0 (54)
Enter (50) or (54) in (55) 1.08 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 324 | 33.48 | 33.48 | 324 | 33.48 | 324 | 33.48 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 32.4 | 33.48 | 33148 | 324 | 33.48 | 324 | 33.48 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 230.81 | 203.49 | 213.84 | 191.87 | 188.16 | 168.31 | 161.83 | 177.33 | 176.94 | 198.95 | 210.14 | 225.31 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 230.81 | 203.49 | 213.84 | 191.87 | 188.16 | 168.31 | 161.83 | 177.33 | 176.94 | 198.95 | 210.14 | 22531

Output from water heater (annual):. 1 2346.97 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|103.27| 91.62 | 97.63 | 89.47 | 89.09 | 81.64 | 80.33 | 85.49 | 84.5 | 92.68 | 95.54 |101.44| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.27 | 32.21 | 26.2 | 19.83 | 14.83 | 12.52 | 13.52 | 17.58 | 23.59 | 29.96 | 34.97 | 37.28 | 67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 406.87 | 4111 | 400.46 | 377.81 | 349.21 | 322.34 | 304.39 | 300.17 | 310.81 | 333.46 | 362.05 | 388.92 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | (72)
Water heating gains (Table 5)
(72)m=| 138.8 | 136.34 | 131.22 | 124.26 | 119.74 | 113.38 | 107.98 | 114.9 | 117.37 | 124,57 | 132.7 | 136.35 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 653.74| 651.44 | 629.67 | 593.69 | 555.58 | 520.03 | 497.68 | 504.44 | 523.56 | 559.78 | 601.51 | 634.34 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North  oox[ 077 | x| 379 | x| 1063 | x| 06 | x| o7z |=| 1173 |79
North  “oox| o7z, | x| 379 | x| 2032 Jf x| os | x| o7 | =| 2242 |
North — oox| o077 . | x| 379 | x| sass /| x| o6 | x| o7 |=| ss09 |7
North — oox| o077, | x| 379 || ssa6/ | x| 06 | x| o7 | =| e118 |7
North — oox| o077 | x| 379 [ x| 7a72 x|l = 06 [x| o7 | =| s42 |09
North — oox| o7z | x| 379 | x| 7980 | x| “es [x| o7 |=| s23 |74
North ooxteo77 | x| 379 || e | x| w8 |x| o7 |=| 88 [
North  oox| o077 | x| 879 | x| se2s | x| o6 | x| o7 |=| es3 |7
North  o9x| o077 | x| 879 | x| as2 | x| o6 | x| o7 | =] 45.8 ()
North  oox| o077 | x| 379 | x| 24196 | x[ 06 | x| o7 | =| 2668 |74
North  oox| o077 | x| 379 [ x| 1312 | x| o6 [ x[ o7 | =] ‘1447 |9
North  oox[ o077 | x| 379 | x| 88 | x| o6 | x[ o7 | =] 9.78 |(74)
Bast  0.9x| 1 | x| 185 | x| 1964 | x[ 06 | x| o7 | = 8.86 |76)
East  0.9x| 1 [ x| 117 | x| 1064 | x| 06 | x| o7 | =] 6.69 |76)
East  0.9x| 1 | x| 108 | x| 1064 | x| 06 | x| o7 | =] 6.17 |76)
East  0.9x| 1 | x| 332 | x| 1064 | x| 06 | x[ o7 | =] 1898 |09
East  0.9x| 1 [ x| 106 | x[ 1064 | x| 06 | x[ o7 | =] 6.06 |76)
East 0. 1 [ x| 155 | x| 3842 | x| o6 | x| o7 | = 173 |e
East 0.9x| 1 | X | 1.17 | X | 38.42 | X | 0.6 | X | 0.7 | = | 13.08 |(76)
East  0.9x| 1 | x| 108 | x| s34 | x| 06 | x[ o7 | =] 1208 [0
East  0.9x| 1 | x| 332 | x| s34 | x| o6 | x|[ o7 | =] sz |e
East  0.9x 1 | x| 106 | x| 342 | x| 06 | x[ o7 | =] 18 |8
East 0. 1 [ x| 155 | x| 6327 | x| o6 | x| o7 | =| 2855 |6
East 0. 1 [ x| 217 | x| 6327 | x| 06 | x| o7 | = 2155 |9
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DER WorkSheet: New dwelling design stage

East  0.9x 1 | x| 108 | x| 627 | x| 06 | x[ o7 | =] 1988 |09
East  0.9x| 1 | x| 332 | x| e27 | x| 06 | x[ o7 |=| 6114 |09
East 0. 1 [ x| 206 | x| 6327 | x| 06 | x| o7 |=[ 1952 |e
East 0.9x| 1 | X | 1.55 | X | 92.28 | X | 0.6 | X | 0.7 | = | 41.63 |(76)
East  0.9x| 1 | x| 117 | x| 9228 | x| 06 | x| o7 | =] s |9
East  0.9x| 1 | x| 108 | x| 9228 | x| 06 | x[ o7 | =] 200 |8
East  0.9x 1 [ x| 332 | x| 92 | x| o6 | x| o7 |=| sz |79
East  0.9x| 1 | x| 106 | x| 9228 | x| 06 | x[ o7 | =] 2847 |9
East 0. 1 [ x| 155 | x| 11300 | x| o6 | x| o7 |=[ s100 |76
Bast  0.9x| 1 [ x| 217 | x| 1800 | x| 06 | x| o7 | = smm |7e
East  0.9x| 1 | x| 108 | x| 109 | x| 06 | x[ o7 | =] s |79
East  0.9x| 1 | x| 332 | x| 1800 | x| 06 | x[ o7 | =] 1002 |9
East  0.9x| 1 | x| 106 | x| 109 | x| 06 | x[ o7 | =] 348 |9
East  0.9x| 1 [ x{ 155 | x| us77 | x| o8 | x| o7 | =] s223 |08
East 0.9x | 1 [ x| 117 | x| us7m7m | x| 0.6 [ x| 07 [ =] 39.42 |76)
Bast  0.9x| 1 [ x| 208 | x| w577 | x| 06 | x| o7 | =[] 33 |79
East  0.9x| 1 | x| 832 | x| ws77 | x| 06 | x| o7 | =] 118 |09
East_0.9x] 1 | xdommsotmmnd ¥ [ 11577 |l 06 | pelummoransd =ilmssizana @
East  0.9x| 1 | x| 155 [ | 1022 4 x| o6 | x| o7 | =] a2 |09
East  0.9x| 1 | x| 117 | x| w022/ ) x| 06 | x| o7 | =] ssm |e
East 0. 1 [ x| 208 4" x| 11022 | x[" 06 | x|l.0z.t=| 3468 |9
EBast| = 0.9x| 1 | x| 332 " | x| 11022 sl 06 | x| o7 | =| 1088 |79
East  0.9x| 1 [ x| 106 | x| 1022 | x| Tes | x| o7 | =] 34 |76)
East  0.9x| 1 | x| 155 | x| 9468 | x| o6 | x| o7 | =| an |
East  0.9x 1 [ x| 217 | x| 9468 | x| 06 | x| o7 | =| 324 |09
East  0.9x| 1 | x| 108 | x| o468 | x| 06 | x[ o7 | =] 2076 |9
East 0. 1 [ x| 332 | x| 9468 | x| 06 | x| o7 | =[ 9149 |76
Bast  0.9x| 1 [ x| 1206 | x| 9468 | x| o086 | x| o7 | = 202 |7
East  0.9x| 1 | x| 155 | x[ 750 | x| o6 | x| o7 | =] 33.2 |76)
East  0.9x| 1 | x| 117 | x| 7389 | x| 06 | x| o7 | =] 2508 [0
East  0.9x| 1 | x| 108 | x| 7359 | x| 06 | x[ o7 | =] 2313 |09
Bast  0.9x| 1 [ x| 332 | x| 75 | x| o6 | x| o7 |=[ mnu |oe
East 0. 1 [ x[ 206 | x| 7359 | x[ o6 | x| o7 | = 22.7 |76)
Bast  0.9x| 1 [ x| 185 | x| 4585 | x|[ 06 | x| o7 | = 2085 |9
East  0.9x| 1 | x| 117 | x| 459 | x| 06 | x|[ o7 | =] 15852 |09
East  0.9x| 1 | x| 108 | x| 459 | x| 06 | x|[ o7 | =] 143 |09
East  0.9x| 1 | x| 332 | x| 459 | x| 06 | x[ o7 | =] 405 |09
East  0.9x| 1 | x| 106 | x| 4559 | x| 06 | x[ o7 | =] 1407 |09
East  0.9x| 1 [ x| 155 | x| 2449 | x| 06 | x| o7 | =] 1105 [(76)
Bast  0.9x| 1 | x| 1217 | x| 2440 | x[ 06 | x| o7 | = 8.34 |76)
East  0.9x| 1 | x| 108 | x| 2449 | x| 06 | x| o7 | =] 7.7 |76)
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East  0.9x| 1 | x| 332 | x| 2440 | x| 06 | x[ o7 | =] 2366 [0
East  0.9x| 1 [ x| 106 | x[ 2449 | x| 06 | x[ o7 | =] 7.56 |76)
East 0. 1 [ x[ 155 | x| 1615 | x[ o6 | x| o7 | = 7.29 |76)
Bast  o.9x| 1 [ x{ 117 | x| 1615 | x| o8 | x[ o7 [ =] 5.5 |76)
East  0.9x| 1 | x| 108 | x| 1615 | x| o6 | x| o7 | =] 5.08 |76)
East  0.9x| 1 | x| 332 | x| 1615 | x| o066 | x[ o7 |=| 1561 |9
East  0.9x 1 [ x[ 1206 | x| 1615 | x[ 06 | x| o7 | = 4.98 |76)
South  oox| o077 | x| 246 | x| 475 | x[ o6 | x| o7 | = ssar |9
South  o9x| o077 | x| 121 | x| 475 | x[ 06 | x| o7 | =[ 1647 |9
South  oox[ o077 | x| > | x| 4675 | x| 0.6 [ x| 07 [ =] 27.22 [(78)
South  oox| o077 | x| 246 | x| 757 | x[ os | x| o7 | = sas2 |09
South  oox| o077 | x| 121 | x| sz | x[ os | x| o7 | =[ 2607 |9
South  oox| o077 | x| 2 [ x| 7657 | x| o6 | x| o7 | =[ aas7 |9
South  oox| o077 | x| 246 | x| ers3 | x[ o6 | x| o7 | = e0s3 |9
South  o9x| o077 | x| 1221 | x| 9zs3 | x[ o6 | x| o7 | =[ zazs  |@®
South  o9x| o077 | x| 2 | x[ 97538 | x| o6 | x| o7 | =] s |9
South  oox| o077 | x| 246 | x| 1028 [ x[ o6 | x| o7 | = e |9
South0oxl 077 | xpfummteteeal x| 11023 o] 06 | pelumsetend =ilusesssza]@®
south  oox[ o770 | x| 2 ['x ) 11023 J x| o6 |x| o7 | = ‘esaz |09
South  oox| o077 | x| 246 | x| 11487/ | x| 06 | x| o7 | = s |09
South  oox| o077 | x| 221 | x| 11487 | x| o6 | x|l..0z..|=| 44 |09
South  oox[ 077 | x| 2 box | 11487 sl 06 | x| 07 | =| sz |09
South  oox| o077 | x| 246 | x| 1085 | x| Tes |x| o7 | = 7915 |9
South ook o077 | x| 121 | x| a0ss | x| o8 |x| o7 | = zse3 |9
South  oox[ o077 | x| 2 [ x| 1055 | x| o6 | x[ o7 | =] ez |09
South  oox| o077 | x| 246 | x| 10802 | x[ o6 | x| o7 | =[ 773 |9
South  o9x| o077 | x| 221 | x| 10801 | x[ o6 | x| o7 | =[ 3osa |@®
South  o9x| o077 | x| 2 | x[ 10800 | x| 06 | x| o7 | =] 68 |09
South  oox| o077 | x| 246 | x| 1048 | x[ o8 | x| o7 | =[  mu |os
South  oox| o077 | x[ 121 | x| 1048 | x[ o8 | x| o7 | =[ zeea |9
South  oox| o077 | x| 2 | x| 1048 | x| o6 | x| o7 | =[ 608 |09
South  oox| o077 | x| 246 | x| 10280 | x[ o6 | x| o7 | =[ 7205 |9
South  o9x| o077 | x| 1221 | x| 1018 | x[ o6 | x| o7 | =[ 38 |08
South  o9x| o077 | x| 2 | x| 10189 | x| 06 | x| o7 | =] sem |8
South  oox| o077 | x| 246 | x| sse | x[ o6 | x| o7 | =[  se1z |9
South  oox| o077 | x[ 121 | x| sse [ x[ o8 | x| o7 | =[ 2000 |9
South  oox| o077 | x| 2 | x| 85 | x| o6 | x| o7 | =[ 407 |9
South  oox| o077 | x| 246 | x| a2 | x[ o6 | x| o7 | =[ z068 |9
South  oox| o077 | x| 1221 | x| sa2 | x[ 06 [ x| o7 | = 1952 [(78)
South  o9x| o077 | x| 2 | x| 5542 | x| 06 | x| o7 | =]  s2 |9
South  oox| o077 | x| 246 | x| 404 | x[ o8 | x| o7 | =[ 2803 |9
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South  oox| o077 | x[ 121 | x| 404 | x[ os | x| o7 | =[ 1423 |9
South  oox| o077 | x| 2 [ x| 404 | x| o086 | x| o7 | =[ 2352 |9
West  oox| o077 | x| 1100 | x| 194 | x| o6 | x| o7 | =] 63.4 |80)
West  oox| o077 | x| s5 [ x| 1064 | x| o6 | x| o7 | =[ s |6
West  oox| o077 | x| 4aa | x| 198 | x| o6 | x| o7 | =[ 2521 |0
West  oox| o077 | x| 288 | x| 1984 | x| o6 | x| o7 | = 1620 |0
West  oox| o077 | x| ase | x| 1984 | x| o6 | x| o7 | =[ 2607 |0
West  oox[ 077 | x| 4 | x| 1964 | x| 06 | x| o7 | =[ 2287 |®0
West  oox| o077 | x| 378 | x| 1064 | x[ o6 | x| o7 | =[ 2161 O
West  o9x| o077 | x| 1100 | x| 342 | x[ o6 | x| o7 | =[ 12402 |80
West  oox| o077 | x| sse | x| @4 | x| o6 | x| o7 | = 618 |G
West  oox| o077 | x| aasr | x| @4 | x| o8 | x| o7 | = a3 |G
West  oox| o077 | x| 28 | x| 34 | x| o6 | x| o7 | = ser |eo0
West  oox| o077 | x| ase | x| 4 | x| o6 | x| o7 | = s099 |®O
West  oox[ o077 | x| 4 | x| 8842 | x| 06 | x| o7 | =] 473 |0
West  o9x| o077 | x| 378 | x| 34 | x| o6 | x| o7 | =[ a2 ]GO
West  o9x| o077 | x| 1100 | x| e27 | x| 06 | x| o7 | =[ 20424 |80
Westoooxbe 077 | xplumssemml X | 6327 ol 06 | pelummodemd =plami0289000©0
West | oox| oz | x| 441 x| es2z 4 x| os |x| o7 | = s22 |e0
West | oox| o077 | x| 285 | x| 6327 /| x| o6 |x| o7 | = s249 |0
West  oox| o077 | x| 486 x| 6327/ | x| o6 | x|l..0z..| = s 6o
West  oox[ o077 | x| 4 b x| 6327 w06 | x| o7 | =| 367 |@0)
West | oox| o7z | x| 31 | x| 632z | x| ‘o8 |x| o7 | = e6r |GO
West  o9x| o077 | x| 1100 | x| g2 |[x| a6 | x| o7 | =[ 2ozer |®0
West  oox| o077 | x| s | x| 9228 | x| 06 | x| o7 | =[ 14034 |0
West  oox| o077 | x| 441 | x| 9228 | x[ 06 | x| o7 | =[ 11845 |®0
West  oox| o077 | x| 285 | x| 9228 | x| o6 | x| o7 | = 75 |60
West  oox| o077 | x| ase | x| 9228 | x| o6 | x| o7 | =[ 12048 |0
West  oox[ o077 | x| 4 [ x| o228 | x| o6 | x| o7 | =[ 10744 |80
West  o9x| o077 | x| 37 | x| 92 | x| 06 | x| o7 | =[ 10ms |60
West  oox| o077 | x| 1109 | x| 11300 | x| o6 | x| o7 | =[ 305 |®0
West  oox| o077 | x| s | x| 11300 | x|[ 06 | x| o7 | =[ 1802 |®0
West  oox| o077 | x| 441 | x| 1809 | x[ o6 | x| o7 | =[ 1516 |®0
West  o9x| o077 | x| 285 | x| 1809 | x| o6 | x| o7 | = ezsm |®o
West  oox| o077 | x| ase | x| 1300 | x| o6 | x| o7 | = 101 |®O
West  oox[ o077 | x| 4 [ x| 11300 | x| o6 | x| o7 | =[ 1367 |®0O
West  oox| o077 | x| 378 | x| 1300 [ x| 06 | x| o7 | =[ 12443 |0
West  oox| o077 | x| 1200 | x| 1577 | x[ 06 | x| o7 | =[ sr3ee |®0
West  oox| o077 | x| ss | x| w577 | x| o6 | x| o7 | =[ 1873 |60
West  oox| o077 | x| a4 | x| wms7m | x| o6 | x| o7 | =[ 186 |60
West  oox| o077 | x| 288 | x| us7m | x| o6 | x| o7 | =[ 903 |®O
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West  oox| o077 | x| ase | x| 1577 | x| o0s | x| o7 | = 15365 |®0
West  oox| o077 | x| 4 | x| 1577 | x| o6 | x| o7 | =[ 13a78 |0
West  oox| o077 | x| 378 | x| ws7m | x| o6 | x| o7 | =[ 12737 |0
West  oox| o077 | x| 1100 | x| 1022 | x| o6 | x| o7 | =[ sz |eo
West  oox| o077 | x| sse | x| 1022 | x| o6 | x| o7 | = 17837 |®0
West  oox| o077 | x| asr | x| 1022 | x| o6 | x| o7 | = 1447 |0
West  oox| o077 | x| 285 | x| 1022 | x| 06 | x| o7 | =[ 9143 |0
West  oox| o077 | x| ase | x| 1022 | x|[ 06 | x| o7 | =[ 14620 |0
West  o9x| o077 | x| 4 | x| 11022 | x| 06 | x| o7 | =] 12832 [@0)
West  oox| o077 | x| 378 | x| 1022 | x| o6 | x| o7 | =[ 121286 |0
West  oox| o077 | x| 1109 | x| eaes | x| o6 | x| o7 | = sss |GO
West  oox| o077 | x| ss8 | x| eass | x| o6 | x| o7 | = 1s21 |0
West  oox| o077 | x| 4a1 | x| eaes | x| 06 | x| o7 | = 12152 |®0
West  oox| o077 | x| 285 | x| eaes | x| 06 | x| o7 | = 7858 |®0
West  oox| o077 | x| ass | x| 9aes8 | x[ o6 | x| o7 | =[ 12566 |®0)
West  o9x| o077 | x| 4 | x| 9468 | x| 06 | x| o7 | =] 11023 [0
West  oox| o077 | x| 31 | x| eaes | x| o6 | x| o7 | =[ 10416 |®O
West 0.9l 077 | xpfummasoond x| 7350 |oed 06 | pelummotand crlame2snsend©0
West  oox| a7z | x| ss |'x| 7359 x| o6 | x| o7 | =| 11909 |0
West | oox| o077 | x| aar | x| 7350 S| x| o6 |x| o7 | = 9446 |0
west  oox| o077 | x| 28 .4 x| 735/ | x| 06 |x|l..0z...t=[ 6104 |©0
West  o9x| o077 | x| 4 | x| 7350 el 06 | x| o7 | = o767 |0
West | oox[ o077 | x| 4 [ x| 7359 | x| “es |x| o7 | = ss68 |eO
West ookl o077 | x| 31 | x| 5 | x| o8 |x| o7 | = s |e0
West  oox| o077 | x| 1100 | x| 4550 | x| o6 | x| o7 | = 14716 |®0O
West  oox| o077 [ x| s | x| 45 | x[ 06 | x| o7 | =[ 7378 |®0
West  oox| o077 | x| a4 | x| 49 | x[ 06 | x| o7 | =[ sss2 |®o
West  oox| o077 | x| 285 | x| 459 | x[ o6 | x| o7 | =[ sms |eo
West  oox| o077 | x| ase | x| 455 | x| o6 | x| o7 | =[  es |GO
West  oox[ o077 | x| 4 | x| 455 | x| o6 | x| o7 | =  ss08 |®O
West  oox| o077 | x| 31 | x| 45 | x| o6 | x| o7 | = 's016 |®0
West  oox| o077 | x| 1200 | x| 2449 | x[ 06 | x| o7 | =[ 7905 |@®0
West  o9x| o077 | x| ss6 | x| 2449 | x[ 06 | x| o7 | =[ 306 |®0
West  oox[ o077 | x[ 441 | x[ 2449 | x| 0.6 [ x| 07 [ =] 31.43 | (80)
West  oox| o077 | x| 285 | x| 2449 | x| o6 | x| o7 | =[ 208 |G
West  oox| o077 | x[ ase | x[ 2440 ] x| 0.6 [ x| 07 [ = | 325 | 80)
West  oox[ o077 | x| 4 | x| 2449 | x| o086 | x| o7 | =[ 285 |®0
West  oox| o077 | x| 371 | x| 2449 | x| 06 | x| o7 | = 2604 |0
West  oox| o077 | x| 1100 [ x| 1615 | x[ o6 | x| o7 | =[ s213 ]®o
West  oox| o077 | x| s8 [ x| 1615 | x| o6 | x| o7 | =[ 2614 ]@®0
West  oox| o077 | x| 4as | x| 1615 | x| o6 | x| o7 | =[ 207 ]G0
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West  oox[ o077 | x| 288 | x| 1615 | x| 06 | x| o7 | =] 134 |80)
West  oox| o077 | x| ass | x| 1615 [ x[ 06 | x| o7 | =[ 214 |0
West  oox[ o077 | x| 4 | x| 1615 | x| o6 | x| o7 | =] 18.8 | (80)
West  o9x| o077 | x| 87 | x| 1615 | x| o6 | x| o7 | =  wmm |G
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
@3)m= | 342.87 | 645.62 |1017.29| 1436.45| 1734.49| 1767.79| 1685.95| 1462.79| 1165.58| 752,53 | 422,61 | 285.31 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 996.61 | 1297.06| 1646.95| 2030.15| 2290.06| 2287.83| 2183.63| 1967.24| 1689.14| 13123 | 1024.12| 919.65 | (84)
Temperature during heating periods in the living area from Table 9, Thl (°C) (85)
Utilisation factor for gains for living area, hl,m (see Table 9a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
@m=| 099 | 097 | 093 | 08 | 073 | 057 | 044 | o5 | 073 | 092 | 098 | 0.99 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.1 | 19.35 | 19.75 | 20.23 | 20.59 | 20.8 | 20.87 | 20.85 | 20.67 | 20.16 | 19.54 | 19.06 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 20.07 | 20.07 | 20.08 | 20.09 | 20.09 | 20.1 | 20.1 | 20.11 | 20.1 | 20.09 | 20.09 | 20.08 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 0.98 | 0.97 | 0.92 | 0.83 | 0.69 | 051 | 0.36 | 0.41 | 0.67 | 0.9 | 0.97 | 0.99 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)
(90)m=| 17.48 | 17.85 | 18.42 | 19.11 | 19.59 | 19.86 | 19.94 | 19.93 | 19.72 | 19.02 | 18.13 | 17.43 (90)
fLA = Living area + (4) = 0.29 (91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m:| 17.95 | 18.28 | 18.8 | 19.43 | 19.88 | 20.13 | 20.21 | 20.2 | 20 | 19.35 | 18.53 | 17.9 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 17.95 | 18.28 | 18.8 | 19.43 | 10.88 | 20.13 | 20.21 | 202 | 20 | 19.35 | 18.53 | 17.9 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m=| 0.98 | 0.95 | 0.91 | 0.81 | 0.68 | 0.51 | 0.37 | 0.42 | 0.66 | 0.88 | 0.96 | 0.98 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= | 972.93 | 1236.88| 1492.96| 1650.4 |1550.03| 1170.72| 808.23 | 833.04 |1123.15| 1155.98| 984.22 | 901.87 | (95)
Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
©7)m= |3312.45| 3238.53| 2969.13| 2502.57| 1937.85| 1290.63| 841.68 | 882.67 |1384.25| 2073.22| 2725.29| 3286.33| 97)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m:|1740.6|1345.11|1098.27| 613.57|288.53| 0 | 0 | 0 | 0 |682.42|1253.58|1774.04
Total per year (kWh/year) = Sum(98):.ss.12 = 8796.12 |(98)

Space heating requirement in KWh/mz/year (99)
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Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 90.4 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
| 1740.6 | 1345.11| 1098.27| 613.57 | 288.53 | 0 | 0 | 0 | 0 | 682.42 |1253.58| 1774.o4|
(211)m = {[(98)m X (204)] } x 100 + (206) (211)
|1925.44| 1487.95| 1214.9 | 678.72 | 319.17 | 0 | 0 | 0 | 0 | 754.89 | 1386.7 |1962.43
Total (kWh/year) =Sum(211), ,,, = 9730.22 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m:|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)
Water heating
Output from water heater (calculated above)
| 230.81 | 203.49 | 213.84 | 191.87 | 188.16 | 168.31 | 161.83 | 177.33 | 176.94 | 198.95 | 210.14 | 225.31
Efficiency of water heater 79.7 (216)
(217)m:| 89 | 88.83 | 88.46 | 87.6 | 85:85 | 79.7 | 79.7 | 79.7 | 79.7 | 87.74 | 88,69 | 89,05 (217)
Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 259.33| 229.07 | 241.72 | 219.03 | 219.17 | 211.18 | 203.04 | 222.49 | 222 | 226.75 | 236.94 | 253.01
Total = Sum(219a), ,, = 2743.74 |(219)
Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 709.04

central heating pump:
boiler with a fan-assisted flue

Total electricity for the above, kWh/year sum of (230a)...(230g) =

Electricity for lighting

Energy Emission factor

kWh/year kg CO2/kWh
Space heating (main system 1) (211) x =
Space heating (secondary) (215) x =
Water heating (219) x =

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com
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Page 11

(230a)
(230c)
(230e)
(231)

(232)

(261)
(263)

(264)

of 12



DER WorkSheet: New dwelling design stage

Space and water heating (261) + (262) + (263) + (264) = 2694.38 (265)
Electricity for pumps, fans and electric keep-hot (231) x = 406.91 (267)
Electricity for lighting (232) x = 332.42 (268)

Total CO2, kglyear sum of (265)...(271) = 3433.71 (272)

Dwelling CO2 Emission Rate (272)+~ (4) = 14.36 (273)

El rating (section 14) 84 (274)
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TER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Property Address: Plot 2 - MVHR
Address : Plot 2, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) X | 2.59 |(2a) = | 208.44 |(3a)
First floor (lb) X | 2.89 |(2b) = | 229.26 |(3b)
Second floor (1c) X | 3.23 |(2c) = | 256.24 |(3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)

Dwelling volume (32)+(3b)+(3¢)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour
heating heating
Number of chimneys [ o |*] o |*] o | 7| 0 | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of flueless gas fires |I| x40 =

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.31 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19)
Shelter factor (20)=1-10.075x (19)] = 0.85 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 1 of 12



TER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.33 | 0.33 | 0.32 | 029 | o028 | 0.25 | 0.25 | 0.24 | 0.26 | 0.28 | 0.29 | 0.31 |
Calculafe effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) |I|(23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = IIl(zgc)

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m40|o|o|o|o o|o|o|o o|o|o| (24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
aymqg o | o | o [ o | o o | o | o | o o | o | o | (24b)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
agmg o | o [ o [ o | o o | o | o | o o | o | o | (24c)

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0.53 | 0.53 | 0i53 | 0.53 | 0154 | 0.54 | 0155 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 053 | 0.53 | 0.53 | 053 | 0.54 | 0.54 | 055 | (25)
eal A W I I
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K

Doors Type 1 [ eal | x[ 1 f =] 24 | (26)
Doors Type 2 [ 226 | x[ 12 | =] 226 | (26)
Windows Type 1 XU[L(1.4)+0.04] = (27)
Windows Type 2 XU[L/(1.4)+0.04] = (27)
Windows Type 3 XU[L/(1.4)+0.04] = (27)
Windows Type 4 XU[L/(1.4)+0.04] = (27)
Windows Type 5 XU[L/(1.4)+0.04] = (27)
Windows Type 6 456 x1/[1/(1.4)+0.04] = 6.05 (27
Windows Type 7 2.46 x1/[1/(1.4)+0.04] = 3.26 (27
Windows Type 8 1.55 x1/[1/(1.4)+0.04] = 2.05 (27
Windows Type 9 [ 4 ] xmirayooq = (27)
Windows Type 10 3.78 x1/[1/(1.4)+0.04] = 5.01 (27
Windows Type 11 121 XU[L/( 1.4)+0.04] = 27
Windows Type 12 1.17 x1/[1/(1.4)+0.04] = 1.55 (27
Windows Type 13 1.08 x1/[1/(1.4)+0.04] = 1.43 (27
Windows Type 14 3.32 XU[L/( 1.4)+0.04] = 27
Windows Type 15 1.06 x1/[1/(1.4)+0.04] = 1.41 (27
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Windows Type 16 xU[1/(1.4)+004] = [ 265 @)

Floor Type 1 | so4s8 | x| o013 | =| 104624 | | | |28)
Floor Type 2 [ 841 | x[ o013 | =[ 1003 | | [ | |28)
Walls Typel | o301 | | 1865 | | 7436 | x| o018 | =[ 1338 | | | | |29
Walls Type2 | 1106 | [ 2428 | [ s632 | x| o018 | =[ 1554 | | [ | [(29)
Walls Type3 | 13141 | [ 1562 | [ 11579 | x[ o018 | =[ 208 | | | | |29
root Typer [wwr ] [0 ] oo |+[om | -Low ] [ ] [ Jw
Roof Type2 [ 7933 | | o | | 7933 | x| o013 | =| 108 | | | | (€

Total area of elements, m2 512.31 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 148.92 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

L

Thermal bridges : S (L x Y) calculated using Appendix K 21.14 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 170.05 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May |/ Jun Jul Aug Sep Oct Nov Dec
(38)m= | 127.23 | 126.73 | 126.25 | 128:97|+123:55 | 121.57 | 12157 | 121.2 | 122.33 | 123.55:| 124:41|-125.31 (38)

Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 297.28| 296,79 | 296.3 | 294.03 | 293.6 | 291.62 | 291 62 | 291.25 | 292,38 | 293.6 | 294.46 | 295.36

Average = Sum(39)..... /12= 294.02 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m =+ (4)

(40)m=| 1.24 | 1.24 | 1.24 | 1.23 | 1.23 | 1.22 | 1.22 | 1.22 | 1.22 | 1.23 | 1.23 | 1.24

Average = SUM(40). 1. /12= 1.23 | 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N=1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.7 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.37| 113.11 | 108.84 | 104.57 | 100.3 | 96.03 | 96.03 | 100.3 | 104.57 | 108.84 | 113.11 | 117.37

Total = SUm(44), ., = 128045  |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m= | 174.06| 152.24 | 157.09 | 136.96 | 131.42 | 113.4 | 105.08 | 12058 | 122.02 | 14221 | 155.23 | 168.57

Total = SUM(45),_ = 1678.87  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.11 | 22.84 | 23.56 | 20.54 | 19.71 | 17.01 | 15.76 | 18.09 | 18.3 | 21.33 | 23.28 | 25.29 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 8 (48)

Temperature factor from Table 2b 0.54 (49)

Energy lost from water storage, kWh/year (48) x (49) = 1.02 (0)
b) If manufacturer’s declared cylinder loss factor is not known:

=
ol|lo|o
©

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
If community heating see section 4.3
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)
Enter (50) or (54) in (55) 1.02 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 3164 | 30.62 | 31.64 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 3164 | 30.62 | 31.64 | 30.62 | 31.64 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 228.97 | 201.83 | 212 | 190.09 | 186.32 | 166.54 | 159.99 | 175.49 | 175.16 | 197.11 | 208.37 | 223.48 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 228.97| 201.83 | 212 | 190.09 | 186.32 | 166.54 | 159.99 | 175.49 | 175.16 | 197.11 | 208.37 | 223.48

Output from water heater (annual):. 1 2325.36 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=| 101.8 | 90.29 | 96.16 | 88.05 | 87.62 | 80.21 | 78.87 | 84.02 | 83.08 | 91.21 | 94.12 | 99.98 | (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.27 | 32.21 | 26.2 | 19.83 | 14.83 | 12.52 | 13.52 | 17.58 | 23.59 | 29.96 | 34.97 | 37.28 | 67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 406.87 | 4111 | 400.46 | 377.81 | 349.21 | 322.34 | 304.39 | 300.17 | 310.81 | 333.46 | 362.05 | 388.92 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | (72)
Water heating gains (Table 5)
(72)m= | 136.83| 134.37 | 129.25 | 122.29 | 117.77 | 111.41 | 106 | 112.93 | 115.39 | 122,59 | 130.73 | 134.38 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 651.76| 649.47 | 627.69 | 591.72 | 553.6 | 518.06 | 495.71 | 502.47 | 521.59 | 557.8 | 599.53 | 632.36 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North  oox[ 077 | x| 379 | x| 1063 | x| o063 | x| o7 | =] 123 |7
North  “o9x| o7z, | x| 379 | x| 2032 J x| o6 |x| o7 | =| 238 [
North — oox| o077 . | x| 379 | x| sass /| x| o | x| o7 | =] 40 |(74)
North — oox| o077, | x| 379 || 'ssa6/ | x| o063 | x| o7 | =| ed2a |79
North — oox| o077 | x| 379 [ x| 7a72 | x| 063 [ x| o7 | =| ssa |74
North — oox| o7z | x| 379 | x| 798 | x| ‘063 [x| o7 | =] o264 |74
North  ooxl077 | x| 379 |'x| e | x| o838 | x| o7 | =] 86.5 |(74)
North  oox| o077 | x| 379 | x| se2s | x| o063 | x| o7 |=| ese2 |7
North  o9x| o077 | x| 879 | x| a2 | x| o063 | x| o7 | =] 4800 |79
North  oox| o077 | x| 379 | x| 2419 | x| o063 | x| o7 | =| 2802 |7
North  oox| o077 | x| 8379 | x| 1312 | x| o063 | x| o7 | =] ‘15819 |74
North  oox[ o077 | x| 379 | x| 88 | x| oes | x| o7 | = ‘10027 |7
Bast  o0.9x| 1 [ x[ 155 | x| 1984 | x| o063 | x| o7 | =] 9.3 |76)
East  0.9x| 1 [ x| 117 | x| 1064 | x| o | x| o7 | =] 7.02 |76)
East  0.9x| 1 | x| 108 | x| 1064 | x| o | x| o7 | =] 6.48 |76)
East  0.9x| 1 | x| 332 | x| 1064 | x| o063 | x[ o7 | =] 1903 |09
East  0.9x| 1 [ x| 106 | x| 1064 | x| o3 | x[ o7 | =] 6.36 |76)
East 0. 1 [ x[ 255 | x| 342 | x| o063 | x| o7 | = 18.2 |76)
East  o.ox| 1 | x| 217 | x| 3842 | x| oe3 | x[ o7 | =] 1374  [08)
East  0.9x| 1 | x| 108 | x| 3842 | x| oes | x|[ o7 | =] 1288 [0
East  0.9x| 1 | x| 332 | x| s34 | x| oes | x| o7 | =] 389 |79
East  0.9x| 1 | x| 106 | x| 342 | x| o0es | x| o7 | =] 1245 |9
East  0.9x| 1 | x| 155 | x| 6327 | x| o6z | x[ o7 | =] 2007 [0
East 0. 1 [ x| 217 | x| 6327 | x| o063 | x| o7 | =| 282 |9
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East  0.9x 1 | x| 108 | x| 6327 | x| oes | x[ o7 | =] 208 |79
East  0.9x| 1 [ x| 332 | x| e27 | x| o3 | x| o7 | =] 64.2 |76)
East 0. 1 [ x[ 206 | x| 6327 | x|[ o063 | x| o7 | = 205 |76)
East  o.ox| 1 [ x| 185 | x| 922 | x| o063 | x| o7 | = a3:1a |9
East  0.9x| 1 | x| 117 | x| 9228 | x| o3 | x| o7 | =] 33 |76)
East  0.9x| 1 | x| 108 | x| 9228 | x| oes | x|[ o7 | =] 304 |79
East  o.x| 1 | x| 332 | x| o228 | x| o063 | x| o7 | =] 9363 |78
East  o.x| 1 | x| 106 | x| 9228 | x| o063 | x[ o7 | =] 208 |9
East 0. 1 [ x| 255 | x| 11300 | x| o6 | x| o7 | =| s357 |79
East  o.ox| 1 [ x| 217 | x| 11300 | x| o6z | x| o7 | =| 4044 |9
East  0.9x| 1 | x| 108 | x| 109 | x| oes | x|[ o7 | =] s73 |79
East  0.9x| 1 | x| 332 | x| 1800 | x| oes | x|[ o7 | =] 141 |79
East  0.9x 1 [ x| 206 | x| 11300 | x| o0es | x| o7 | =| 364 |76
East  o.x| 1 [ x{ 155 | x| 1577 | x| o063 | x| o7 | =| sam |@e
East 0. 1 [ x| 217 | x| 1577 | x[ o6z | x| o7 | = 414 |76)
Bast  0.9x| 1 [ x[ 208 | x| w577 | x| o0es | x| o7 | = sa |7e
East  0.9x| 1 | x| 832 | x| ws77 | x| oes | x| o7 | =| 1746 |09
East_0.9x] 1 | xdbotond x [ 11577 || 063 | im0z = 37.5 |76)
East  0.9x| 1 | x| 155  ['x| 11022 4 x| oes | x| o7 | =] s220 |09
East  0.9x| 1 | x| 117 | x| w022/ ) x| Loes | x| o7 | =] sa |0e
East 0. 1 [ x| 208 4 x| 11022 | x| 06z | x|l..0z..t=| 363 |09
EBast| = 0.9x| 1 | x| 332 " | x| 11022 wwofw 063 | x| o7 | =| 118 |79
Bast|  0.9x| 1 [ x| 1206 | x| 102 | x| Tee | x| o7 |=[ smm |re
East  0.9x| 1 | x| 155 | x| 9468 | x| oes | x| o7 | =| a8 |09
East  o.x| 1 | x| 117 | x| o468 | x| o063 | x|[ o7 | =] 338 |79
East  0.9x| 1 | x| 108 | x| o468 | x| o063 | x[ o7 | =] a2 |78
East 0. 1 [ x| 332 | x| 9468 | x| o063 | x| o7 | =| 9606 |76
Bast  0.9x| 1 | x| 1206 | x| 9468 | x| o0es | x| o7 | = 3067 |9
East  0.9x| 1 | x| 155 | x| 739 | x| oes | x| o7 | =| 348 |79
East  0.9x| 1 | x| 117 | x| 7389 | x| oes | x| o7 | =] 263 |79
East  0.9x| 1 | x| 108 | x| 739 | x| oes | x[ o7 | =] 2420 |9
East  0.9x| 1 | x| 332 | x| 7389 | x| o063 | x|[ o7 | =] ez |09
East 0. 1 [ x{ 1208 | x| 7359 | x| o063 | x| o7 | =] 238 |@e
Bast  o0.9x| 1 [ x[ 155 | x| 4550 | x| o063 | x| o7 | =] 216 |76)
East  0.9x| 1 | x| 117 | x| 459 | x| o | x| o7 | =] 16.3 |76)
East  0.9x| 1 | x| 108 | x| 459 | x| oes | x|[ o7 | =] 1505 |9
East  0.9x| 1 | x| 332 | x| 459 | x| oes | x|[ o7 | =] 4626 |9
Bast  0.9x| 1 [ x| 206 | x| 4559 | x| o0es | x| o7 | = 1amm |9
East 0. 1 [ x| 155 | x| 2449 | x[ o063 | x| o7 | = 116 |76)
Bast  o0.9x| 1 [ x| 1227 | x| 2440 | x| o063 | x| o7 | =] 8.76 |76)
East  0.9x| 1 | x| 108 | x| 2449 | x| o083 | x| o7 | =] 8.08 |76)
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TER WorkSheet: New dwelling design stage

East  0.9x| 1 | x| 332 | x| 2449 | x| o063 | x|[ o7 | =] 248 |9
East  0.9x| 1 [ x| 106 | x| 2449 | x| 03 | x| o7 | =] 7.93 |76)
East 0. 1 [ x[ 155 | x| 1615 | x[ o0es | x| o7 | = 7.65 |76)
East  o.ox| 1 [ x| 217 | x[ 1615 | x| o3 | x[ o7 | =] 5.78 |76)
East  0.9x| 1 | x| 108 | x| 1615 | x| o | x| o7 | =] 5.33 |76)
East  0.9x| 1 | x| 332 | x| 1615 | x| oes | x|[ o7 | =] 1639 |79
East  0.9x 1 [ x[ 206 | x| 1615 | x| o0es | x| o7 | = 5.23 |76)
South  oox| o077 | x| 246 | x| 4675 | x[ o063 | x| o7 | =[ 315 |9
South  oox| o077 | x| 121 | x| 475 | x[ o3 | x| o7 | =[ 1720 |8
South  oox[ o077 | x| > | x| 4675 | x| o063 | x| 07 [ =] 28.58 [(78)
South  oox| o077 | x| 246 | x| 757 | x| o063 | x| o7 | = sz |09
South  oox| o077 | x| 121 | x| sz | x| o063 | x| o7 | =[ 283 |9
South  oox| o077 | x| 2 | x| 7657 | x| o063 | x| o7 | = 46.8 |78)
South  oox| o077 | x| 246 | x| o7s3 | x[ o063 | x| o7 | =[ 7333 |9
South  oox| o077 | x| 1221 | x| ozs3 | x| o3 | x| o7 | =[  sor |09
South  o9x| o077 | x| 2 | x| 9753 | x| o063 | x| o7 | =] see2 |9
South  oox| o077 | x| 246 | x| 1028 | x| o063 | x| o7 | = s8s |09
South0oxl 077 | xpfumtetemal x| 11023 [oxd 063 | pelummetend =iliees]@®
South  oox[ 077 | x| 2 ‘x| 11023 ] x| o063 |[x| o7 | =] er38 |79
South  oox| o077 | x| 246 | x| 11487/ | x| o0es | x| o7 | = sz |79
South  oox| o077 | x| 221 | x| 11487 | x| o063 | x|l..0z..|=| 448 |os
South  o9x| o077 | x| 2 box [ 11487 sl 063 | x| 07 | =| w21 |o®
South  oox| o077 | x| 246 | x| 1085 | x| ees |x| o7 | = sm |o9
South ook o077 | x| 121 | x| a0ss | x| o0& |x| o7 | = 48 |09
South  oox[ 077 | x| 2 | x[ 1055 | x[ 0e3 | x[ o7 | =[] es57 e
South  oox| o077 | x| 246 | x| 10800 | x[ o063 | x| o7 | = 81.2 |78)
South  o9x| o077 | x| 1221 | x| 10801 | x| o3 | x| o7 | =[ 3004 |9
South  oox[ o077 | x| 2 [ x{ 20801 | x| o063 | x| o7 | = e02 |79
South  oox| o077 | x| 246 | x| 1048 | x| o063 | x| o7 | = 88 |09
South  oox| o077 | x[ 121 | x| 1048 | x| o0es | x| o7 | =[ 379 |@9
South  oox| o077 | x| 2 | x| 1048 | x| o063 | x| o7 | = e |9
South  oox| o077 | x| 246 | x| 1018 | x[ o063 | x| o7 | = 76.6 |78)
South  oox| o077 | x| 1221 | x| 1018 | x| o063 | x| o7 | =[ sres |09
South  oox[ o077 | x| 2 | x[ 1018 | x| o063 | x| o7 | =[ 6228 |79
South  oox| o077 | x| 246 | x| sse | x[ o063 | x| o7 | = 600 |09
South  oox| o077 | x[ 121 | x| sse | x[ o063 | x| o7 | = s0sa |9
South  oox| o077 | x| 2 | x| 85 | x| o063 | x| o7 | = s0as |9
South  oox| o077 | x| 246 | x| ss42 | x[ o063 | x| o7 | = a6 |09
South  o9x| o077 | x| 121 | x| 'ssa2 | x[ o3 | x| o7 | =[ 2040 |9
South  o9x| o077 | x| 2 | x| 5542 | x| o063 | x| o7 | =| sssr |9
South  oox[ 077 | x| 246 | x[ 404 | x[ oes | x| 07 [ = | 30.37 |(78)
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TER WorkSheet: New dwelling design stage

South  oox| o077 | x[ 121 | x| 404 | x[ o063 | x| o7 | =[ 1404 |9
South  oox| o077 | x| 2 | x| 404 | x| o063 | x| o7 | =[ 2469 |9
West  oox| o077 | x| 1100 | x| 1064 | x| o063 | x| o7 | = es7 |®0
West  o9x| o077 | x| s5 | x| 1064 | x| o063 | x| o7 | =[ sar |eo
West  oox| o077 | x| as | x| 1984 | x| o063 | x| o7 | = 2647 |0
West  oox| o077 | x| 28 | x| 1984 | x| o063 | x| o7 | =[ w1 |eo
West  oox| o077 | x| ase | x| 1964 | x| o063 | x| o7 | = 2737 |®0
West  oox[ 077 | x| 4 | x[ 1964 | x[ 063 | x[ o7 | =[ 2400 w0
West  o9x| o077 | x| 378 | x| 10ea | x| o063 | x| o7 | =[ 2060 |0
West  o9x| o077 | x| 1100 | x| 3842 | x| o063 | x| o7 | =[ 13020 ]®0
West  oox| o077 | x| sse | x| 342 | x| o6 | x| o7 | = e28 |®O
West  oox| o077 | x| aa1 | x| 34 | x| o6 | x| o7 | =[ s |60
West  oox| o077 | x| 285 | x| 342 | x| o063 | x| o7 | = 3346 |0
West  oox| o077 | x| ase | x| a4 | x| o063 | x| o7 | = s3sa |®0
West  oox[ 077 | x| 4 | x| 3842 | x| o063 | x| o7 | =] 497 [0
West  o9x| o077 | x| 378 | x| 342 | x| o063 | x| o7 | =[ a3 ]GO
West  o9x| o077 | x| 1100 | x| e27 | x| o0es | x| o7 | =[ 21445 |0
West 0.9l 077 | xpfumssemmad x| 6327 |l 063 | pelummotand rlammionsi @0
West | oox| oz | x| 441 x| 632z J x| o063 | x| o7 | =] s28 |60
West | oox| o077 | x| 285 | x| 6327 /| x| 063 | x| o7 | = s |eo
West  oox| o077 | x| 486 | x| 6327/ | x| o063 | x|l..07z...|=[ 818 6o
West  oox[ o077 | x| 4 b x| 6327 wfmef 063 | x| o7 | = 778 |0
West | oox| o7z | x| 31 | x| 32z | x| we |x| o7 | =[ 7300 |eo0
West  o9x| o077 | x| 1100 | x| g2 | x| oes | x| o7 | =[ 327 |60
West  oox| o077 | x| s | x| 9228 | x| o063 | x| o7 | =[ 18 |®0
West  oox| o077 | x| aa1 | x| e228 | x| o063 | x| o7 | =[ 12437 |0
West  oox| o077 | x| 285 | x| 9228 | x| o063 | x| o7 | =[ s3s |6
West  oox| o077 | x| as | x| 9228 | x| o063 | x| o7 | =[ 1286 |®0
West  oox[ o077 | x| 4 [ x| o228 | x| o063 | x| o7 | =[ 11281 |®0
West  oox| o077 | x| 31 | x| e22 | x| o6 | x| o7 | = 166 |60
West  oox| o077 | x| 1109 | x| 113009 | x| o063 | x| o7 | = 33 |eo0
West  oox| o077 | x| ss6 | x| 11300 | x| o6z | x| o7 | =[ 19217 |®0
West  oox| o077 | x| 441 | x| 109 | x| o063 | x| o7 | =[ 15242 @0
West  o9x| o077 | x| 285 | x| 11309 | x| o063 | x| o7 | =] 98.5 |60)
West  oox| o077 | x| ase | x| 11300 | x| o6 | x| o7 | = 15761 |®O
West  oox[ o077 | x| 4 | x| 11300 | x| o063 | x| o7 | =[ 1325 |e0O
West  oox| o077 | x| 378 | x| 1300 [ x| o063 | x| o7 | =[ 136 |®0
West  oox| o077 | x| 1200 | x| 1577 | x[ o063 | x| o7 | =[ 39238 |®0
West  oox| o077 | x| ss | x| w577 | x| o3 | x| o7 | =[ 19672 |®0)
West  oox| o077 | x| 441 | x| wms77 | x| o063 | x| o7 | =[ 1s03 |®0)
West  oox| o077 | x| 288 | x| us7m | x| o6 | x| o7 | =[ 10084 |®0

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 8 of 12



TER WorkSheet: New dwelling design stage

West  oox| o077 | x| ase | x| 1577 | x| o063 | x| o7 | =[ 16138 |®0
West  oox| o077 | x| 4 | x| 1577 | x| o063 | x| o7 | = 1415 |eo0
West  o9x| o077 | x| 378 | x| ws7m | x| o3 | x| o7 | =[ 13374 |0
West  oox| o077 | x| 1100 | x| 11022 | x| o063 | x| o7 | =[ 33se |®0)
West  oox| o077 | x| sse | x| 1022 | x| o6 | x| o7 | =[ 18728 |®0
West  oox| o077 | x| aar | x| 1022 | x| o6 | x| o7 | = 1485 |G
West  oox| o077 | x| 285 | x| 1022 | x| o063 | x| o7 | =] 96 |80)
West  oox| o077 | x| ase | x| 11022 | x| o063 | x| o7 | =[ 1536 |®0
West  oox[ 077 | x| 4 [ x| 1022 | x| o063 | x| o7 | = 13474 |0
West  o9x| o077 | x| 378 | x| 1022 | x| o063 | x| o7 | =[ 12733 @0
West  oox| o077 | x| 1100 | x| eaes | x| o063 | x| o7 | =[ 308 |60
West  oox| o077 | x| ss | x| eaes | x| o063 | x| o7 | = 16087 |®O
West  oox| o077 | x| 441 | x| eae8 | x| o063 | x| o7 | =[ 1276 |0
West  oox| o077 | x| 285 | x| eaes8 | x| o063 | x| o7 | = s4s |®0
West  oox| o077 | x| as6 | x| 9aes8 | x| o063 | x| o7 | =[ 13004 |0
West  oox[ o077 | x| 4 | x| 9468 | x| o063 | x| 07 | = 1574 o
West  oox| o077 | x| 31 | x| eaes | x| o063 | x| o7 | =[ 10037 |®0
Westooxbe 077 | xplummtt09mmnl x | 7350 [oxd 063 | pelummodemds =plums2e04i0©0
West  oox| a7z | x| sss |'x| 7359 x| oes | x| o7 | =| 12804 |0
West | oox| o077 | x| 4a1 | x| 7350 /| x| o063 | x| o7 | =[ 9918 |®0
West  oox| o077 | x| 28 .4 x| 7359/ | x [ 06z | x|l..0z. .| | 64.1 |80)
West  oox| o077 | x| 4 | x| 7350 el 063 | x| o7 | =[ 10288 |®0)
West | oox[ o077 | x| 4 [ x| 7359 | x| ees |x| o7 | = sies |e0
west o9k o077 | x| 378 | x| 7885 | x| oes | x| o7 | = s |60
West  oox| o077 | x| 1200 | x| 459 | x[ o6z | x| o7 | =[ 1sam |®0
West  oox| o077 [ x| ss6 | x| 459 | x| o6z | x| o7 | =[ 4 |®0
West 0.9x| 0.77 | x| 4.41 | x| 4559 | x| 0.63 [ x| 0.7 [ =] 61.44 | (80)
West  oox| o077 | x| 285 | x| 459 | x[ o063 | x| o7 | =[ s |eo
West  oox| o077 | x| ase | x| 455 | x| o063 | x| o7 | =  es3 |GO
West  oox[ o077 | x| 4 | x| 4550 | x| o063 | x| o7 | =  ss73 |eo0
West  oox| o077 | x| 31 | x| 45 | x| o063 | x| o7 | = s267 |®0
West  oox[ o077 | x| 11209 | x| 2449 | x| o0es | x| o7 | =] 83 |60)
West  oox| o077 | x| ss | x| 2449 | x| o083 | x| o7 | =[ 461 ]G0
West  oox[ 077 | x[ 4a1 | x[ 2449 | x[ o0e3 | x| 07 [ =] 33.01 | (80)
West  oox| o077 | x| 285 | x| 2449 | x| o063 | x| o7 | = 2133 |eo0
West  oox| o077 | x| ase | x| 2449 | x| o063 | x| o7 | = za13 |eo0
West  oox[ o077 | x| 4 | x| 2449 | x| o063 | x| o7 | =[ 2004 |0
West  oox| o077 | x| 371 | x| 2449 | x| o063 | x| o7 | =[ 28209 |0
West  oox| o077 | x| 1100 | x| 1615 | x| o063 | x| o7 | =[ sa74a |0
West  o9x| o077 | x| ss [ x| 1615 | x| o063 | x| o7 | =[ 274aa O
West  oox| o077 | x| 4s | x| 1615 | x| o6 | x| o7 | =[ 277 |eo
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TER WorkSheet: New dwelling design stage

West  oox| o077 | x| 28 | x| 1615 | x| o063 | x| o7 | =[ 1407 |0

West  oox| o077 | x| ase | x| 1615 | x| o063 | x| o7 | = 225 |®0

West  oox[ 077 | x| 4 | x| 1615 | x| o063 | x| o7 | =] 1974 [@0)

West  oox| o077 | x| 87 | x| 1615 | x| oe3 | x| o7 | = 1866 |®0

Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

(83)m= 360.01| 677.9 |1068.15| 1508.27| 1821.21| 1856.18| 1770.25| 1535.93| 1223.86| 790.15 | 443.74 | 299.58 | (83)

Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |1011.78| 1327.37| 1695.84| 2099.99| 2374.81| 2374.24| 2265.96| 2038.4 | 1745.45| 1347.95| 1043.28| 931.94 | (84)

Temperature during heating periods in the living area from Table 9, Thl (°C) (85)

Utilisation factor for gains for living area, hl,m (see Table 9a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(86)m= 1 1 0.99 0.97 0.88 0.72 0.55 0.62 0.88 0.99 1 1 (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.47 | 19.67 | 19.99 | 20.41 | 20.75 | 20.94 | 20.99 | 20.97 | 20.81 | 20.33 | 19.82 | 19.44 | 87)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 19.89| 19.89 | 19.89| 19.9 | 19.9 | 19.9 | 19.9 | 19.91| 19.9 | 19.9 | 19.9 | 19.89| (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 1 | 1 | 0.99 | 0.95 | 0.83 | 0.62 | 0.42 | 0.49 | 0.82 | 0.98 | 1 | 1 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)

(90)m=| 17.84 | 18.12 | 18.59 | 19.2 | 19.65 | 19.86 | 19.9 | 19.9 | 19.75 | 19.1 | 18.35 | 17.79 (90)
fLA = Living area + (4) = 0.29 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2

(92)m:| 18.31 | 18.56 | 18.99 | 19.54 | 19.97 | 20.17 | 20.21 | 20.21 | 20.05 | 19.46 | 18.77 | 18.27 | (92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.31 | 18.56 | 18.99 | 19.54 | 19.97 | 20.17 | 20.21 | 20.21 | 20.05 | 19.46 | 18.77 | 18.27 | (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

(94)m=| 1 | 1 | 0.99 | 0.95 | 0.84 | 0.64 | 0.46 | 053 | 0.83 | 0.98 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= |1010.82| 1322.83| 1672.82| 1985.3 |1984.67| 1530.97| 1038.73| 1080.35| 1441.85| 1319.03| 1040.78| 931.34 | (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 49 | 6.5 | 8.9 | 117 | 146 | 16.6 | 16.4 | 14.1 | 106 | 7.1 | 42 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= | 4164.15| 4055.41 | 3702.29 | 3129.64 | 2427.84 | 1624.41 | 1053.19 | 1108.29 | 1740.73 | 2599.85 | 3437.08 | 4155.15 | ©7)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m

(98)m:|2346.08| 1836.3|1509.93| 823.93|329.72| 0 | 0 | 0 | 0 |952.93|1725.33|2398.51

Total per year (kWh/year) = Sum(98):.ss.12 = 11922.73 |(98)

Space heating requirement in KWh/mz/year (99)
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Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 93.5 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
|2346.08| 1836.3 |1509.93| 823.93 | 329.72 | 0 | 0 | 0 | 0 | 952.93 |1725.33| 2398.51|
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|2509.18| 1963.95| 1614.9 | 881.21 | 352.64 | 0 | 0 | 0 | 0 |1019.18| 1845.27| 2565.25
Total (kWh/year) =Sum(211), ,,, = 12751.58 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m=|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)

Water heating

Output from water heater (calculated above)
| 228.97| 201.83 | 212 | 190.09 | 186.32 | 166.54 | 159.99 | 175.49 | 175.16 | 197.11 | 208.37 | 223.48

Efficiency of water heater 79.8 (216)

(217)m:| 89.43 | 89.31 | 89.03 | 88.28 | 86:32 | 79.8 | 79.8 | 79.8 | 79.8 | 88.47 | 89.21 | 89,48 (217)

Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 256.02| 225.98 | 238.12 | 215.33 | 215.85 | 208.69 | 200.49 | 219.91 | 219.5 | 222.81 | 233.57 | 249.76

Total = Sum(219a), ,, = 2706.03 |(219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 12751.58

Water heating fuel used 2706.03

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)
boiler with a fan-assisted flue (230¢)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 75 (231)
Electricity for lighting 640.49 (232)
Energy Emission factor Emissions
kWhl/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = II|(263)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
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Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (232) x = | ssea2  ees

Total CO2, kglyear sum of (265)...(271) = (272)

reR - [ wsen

DRAFT
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.14
Printed on 27 July 2018 at 15:30:43

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 240.28m?

Site Reference :  Fitzroy Park Plot Reference:  Plot 3 - MVHR
Address : Plot 3, 55 Fitzroy Park, London, N6 6JA

Name:

Address :

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 15.69 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 14.54 kg/m? OK

1b TFEE and DFEE
Target Fabric Energy Efficiency (TFEE 63.8 kWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Database: (rev 429, product index 017691):

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Vaillant

Model: ecoTEC plus 630 H system A

Model qualifier: VU GB 306/5-5 A

(Regular)

Efficiency 89.4 % SEDBUK2009

Minimum 88.0 % OK

Secondary heating system: None
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Regulations Compliance Report

5 Cylinder insulation

Hot water Storage: Measured cylinder loss: 2.00 kWh/day
Permitted by DBSCG: 2.56 kWh/day OK
Primary pipework insulated: Yes OK
Space heating controls TTZC by plumbing and electrical services OK
Hot water controls: Cylinderstat OK
Independent timer for DHW OK
Boiler interlock: Yes OK
7 Low energy lights
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

8 Mechanical ventilation

Continuous supply and extract system

Specific fan power: 0.67
Maximum 1.5 OK
MVHR efficiency: 88%
Minimum 70% OK
9 Summertime temperature
Overheating risk (Thames valley): Slight OK
Aver
6.48m?2
4.72m2
1.93m2
2.9m?
3.4m2
South 2.81m?2
: South .98m2
Windows facing: West 1.82m?
Windows facing: West 4.08m?
Windows facing: South 1.75m2
Windows facing: East 3.86m?2
Windows facing: East 1.08m?
Windows facing: North 4.68m2
Windows facing: North 1.25m?
Windows facing: South 4m?
Windows facing: East 3.3m2
Ventilation rate: 4.00
Blinds/curtains: None

Closed 100% of daylight hours

10 Key features

Air permeablility 3.0 m3/mzh
Windows U-value 1.1 W/m2K
Doors U-value 1.1 W/m2K
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 3, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor 78.96 (1a) x | 2.59 |(Za) = | 204.51 |(3a)

First floor 80.66  |(1b) x | 2.89 |(2b) = | 233.11 |(3b)

Second floor 80.66  |(lc) x | 33 |(2<:) = | 266.18 |(3C)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 240.28 4)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour

heating heating
Number of chimneys | o |*| o |*|] o | 7| | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans |I| x10 = |I|(7a)
Number of flueless gas fires |I| x40 = |I|(7C)
[ o ]

Number of passive vents

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 3 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20)=1-10.075x (19)] = 0.92 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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DER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.18 | 0.17 | 0.17 | 015 | 015 | 0.13 | 0.13 | 0.13 | 0.14 | 0.15 | 0.16 | 0.16
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

0.5
0.5

74.8

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m4 03 | 03 | 03 | 0.28 | 0.28 | 0.26 | 0.26 | 0.25 | 0.26 | 0.28 | 0.28 | 0.29 |

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)m:|0|0|0|0|0 0|0|0|0 0|0|0|

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(24c)m:|0|0|0|0|0 0| |0|0 0|0|0|

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 |
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

(25)m=| 03 | 03 | 0.3 | 0.28 | 0.28 | 0.6 | 0.26 | 0.25 | 0.26 | 0.28 | 0.28 | 0.29 |
fea ) 4 W ]
ELEMENT Gross Openings Net Area U-value AXU k-value

area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K
Doors [ 24 | x[ 11 | =] 284 |

Windows Type 1 x1/[1/( 1.1 )+ 0.04]

N
1
o)

Windows Type 2 x1/[1/( 1.1 )+ 0.04]

~

1
5
©

I
SN e e &e | |er
wllelle o

Nllello|le|lo||a||~]]w®

Windows Type 3 x1/[1/( 1.1 )+ 0.04]

©
1
o

Windows Type 4 x1/[1/( 1.1 )+ 0.04]

Windows Type 5 x1/[1/( 1.1 )+ 0.04]

w

I Ed I I I L B I B L A D N I Bl |l 1 B
P Nllollallellx|lo]lx]]e NP
alle ||l ||o||lalle||S]|® |- @ [N ]]o®

1
a1

Windows Type 6 x1/[1/( 1.1 )+ 0.04]

o]
1
[(e]

Windows Type 7 x1/[1/( 1.1 )+ 0.04]

Windows Type 8 x1/[1/(1.1)+0.04] =

Windows Type 9 x1/[1/(1.1)+0.04] = 4

Windows Type 10 xL/[1/(1.1)+0.04] = 1.84
Windows Type 11 xL/[1/(1.1)+0.04] = 4.07
Windows Type 12 xL/[1/(1.1)+0.04] = 1.14
Windows Type 13 xL/[1/(1.1)+0.04] = 4.93
Windows Type 14 xL/[1/(1.1)+0.04] = 1.32
Windows Type 15 xL/[1/(1.1)+0.04] = 4.21
Windows Type 16 3.3 x1/[1/(1.1)+0.04] = 348
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(24c)

(24d)

(25)

A Xk

kJ/K
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DER WorkSheet: New dwelling design stage

Floor Type 1 [ 7896 | x| o013 | =| 102648 | | [ | |(28)
Floor Type 2 [ 1450 | x[ 01z | =[ 187 | | || | 28)
Walls Typel | 10137 | [ 152 | [ &a7 | x[ o015 | =[ 1203 | | | | |29
Walls Type2 | 11447 | [ 1772 | | 9675 | x| o015 | =| 145 | | [ | [(29)
Walls Type3 | 1347 | [ 1852 | | 1618 | x| o015 | =| 1743 | | [ | |29
Roof Typel [ 1279 | [ o | [ 1279 | x[ o013 | =[ 166 | | | | (€
Roof Type2 | s066 | | o | | soes | x| o013 | =| 1040 | | | | (€

Total area of elements, m2 537.54 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 123.49 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

i

Thermal bridges : S (L x Y) calculated using Appendix K 50.25 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 173.74 (37)
Ventilation heat loss calculated monthly (38)m = 0.83 % (25) X (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m=| 70.35 | 6954 || 68.74 | 64.71 | 63.91 | 59.88 | 59.88 | 59.07 | 61.49 | 6391 | 6552 | 67.13 (38)

Heat transfer coefficient, W/K (39)m = (37) + (88)m
(39)m= | 244.09| 243.28 | 242.48 | 238.45 | 237,64 | 233.62 | 233.62 | 232.81 | 235.23 | 237.64 | 239.26 | 240.87

Average = Sum(39)..... /12= 238.25 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m + (4)
(40)m=| 1.02 | 1.01 | 1.01 | 0.99 | 0.99 | 0.97 | 0.97 | 0.97 | 0.98 | 0.99 | 1 | 1

Average = SUM(40). 1. /12= 0.99 | 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.74 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.41| 113.14 | 108.87 | 104.6 | 100.34 | 96.07 | 96.07 | 100.34 | 104.6 | 108.87 | 113.14 | 117.41

Total = Sum(44), . = 128087 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= | 174.12| 152.29 | 157.15 | 137 | 131.46 | 113.44 | 105.12 | 120.62 | 122.06 | 142.25 | 155.28 | 168.63

Total = SUM(45),_ = 1679.43  |(45)
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DER WorkSheet: New dwelling design stage

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.12 | 22.84 | 23.57 | 2055 | 19.72 | 17.02 | 15.77 | 18.09 | 18.31 | 21.34 | 23.29 | 25.29 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 250 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): (48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (51)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = 0 (54)
Enter (50) or (54) in (55) 1.08 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 324 | 33.48 | 33.48 | 324 | 33.48 | 324 | 33.48 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 32.4 | 33.48 | 33148 | 324 | 33.48 | 324 | 33.48 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 230.86| 203.54 | 213.89 | 191.92 | 188.2 | 168.35 | 161.86 | 177.37 | 176.98 | 199 | 210.19 | 225.37 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 230.86| 203.54 | 213.89 | 191.92 | 188.2 | 168.35 | 161.86 | 177.37 | 176.98 | 199 | 210.19 | 225.37

Output from water heater (annual):. 1 2347.52 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|103.29| 91.64 | 97.65 | 89.48 | 89.1 | 81.65 | 80.35 | 85.5 | 84.52 | 92.69 | 95.56 |101.4e| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.55 | 32.46 | 26.4 | 19.99 | 14.94 | 12.61 | 13.63 | 17.71 | 23.78 | 30.19 | 35.24 | 37.56 | (67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 407.88| 412.11 | 401.45 | 378.74 | 350.08 | 323.14 | 305.14 | 300.91 | 311.58 | 334.28 | 362.94 | 389.88 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | (72)
Water heating gains (Table 5)
(72)m= | 138.83| 136.36 | 131.24 | 124.28 | 119.76 | 113.4 | 107.99 | 114.92 | 117.38 | 124.59 | 132.72 | 136.37 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 655.07| 652.75 | 630.9 | 594.82 | 556.6 | 520.97 | 498.58 | 505.36 | 524.55 | 560.87 | 602.72 | 635.63 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North — oox[ o077 | x| 193 | x| 1063 [ x| 06 |x[ o7 | =] 5.97 |(74)
North  “oox| o7z, | x| 468 | x| 106 J x| o | x| o7 | =| 1448 |
North — oox| o077 . | x| 125 | x| 1063 /| x| o6 | x| o7 | =] 3187 |(74)
North — oox| o077, | x| 183 & | 2032/ | x[ o6 | x| o7 |=| 1142 |
North — oox| o077/ | x| “aes | x| 2032 x| 06 | x| o7 |=| 2te8 |79
North — oox| o7z | x| 125 | x| 2082 | x| ‘es [x| o7 | =] 7139 |74
North  ooxl077 | x| 103 |'x| aass | x[ o6 | x| o7 | =] 19.4 |(74)
North  oox| o077 | x| 468 | x| sass | x| o6 | x| o7 | =|  4ar0a |7
North  o9x| o077 | x| 125 | x| sass | x| o6 | x| o7 | =| 1256 |74
North  oox| o077 | x| 183 | x| ss46 | x| 06 | x| o7 |=| s |7
North  oox| o077 | x| 468 | x| ss46 | x| 06 | x| o7 | =| s |4
North  oox[ o077 | x| 1258 | x| 546 | x| 06 | x| o7 | = 2018 |7
North  oox[ o077 | x| 1298 | x| 7472 | x| 06 | x| o7 | = aer |
North  oox| o077 | x| 468 | x| 7a72 | x| o6 | x| o7 | =| 1077 |
North  oox| o077 | x| 125 | x| 772 | x| o6 | x| o7 |=| 2718 |7
North  oox| o077 | x| 183 | x| 7098 | x| 06 | x| o7 | =| 4s03 |79
North  oox| o077 | x| 468 | x| 7098 | x[ 06 | x| o7 | =| ‘189 |74
North  oox[ 077 | x| 125 | x| 7900 | x| 06 | x[ o7 | =] 20.1 |(74)
North  oox[ 077 | x| 1298 | x| 7468 | x| 06 | x| o7 | = a5 |7
North  oox| o077 | x| 468 | x| 7468 | x| o6 | x| o7 |=| 1172 |7
North  oox| o077 | x| 125 | x| 7aes | x| 06 | x| o7 |=| 271z |
North  oox| o077 | x| 183 | x| se25 | x| 06 | x| o7 |=| 332 |7
North  o9x| o077 | x| 468 | x| se25 | x| 06 | x| o7 | =] 80.7 ()
North  oox[ 077 | x| 1258 | x| se25 | x| 06 | x| o7 | = 215 |7
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North  oox| o077 | x| 183 | x| as2 | x[ o6 | x| o7 |=| 2332 |
North  o9x| o077 | x| 468 | x| as2 | x[ o6 | x| o7 |=| 'ses5 |74
North  oox[ o077 | x| 1258 | x| a2 | x| o6 | x[ o7 | =] 15.1 [(74)
North  oox| o077 | x| 193 | x| 2419 | x| 06 [ x[ 07 | =] ‘1359 |9
North  oox| o077 | x| 468 | x| 24190 | x| 06 | x| o7 | =| s |7
North  o9x| o077 | x| 125 | x| 2410 | x| 06 | x| o7 | =] 8.8 |(74)
North  o9x| o077 | x| 183 | x| 1312 | x| o6 | x| o7 | =] 7.37 ()
North  oox| o077 | x| 468 [ x| 1312 | x| o6 [ x[ o7 | =] ‘17er |4
North  oox[ o077 | x| 1258 | x| 1312 | x| o6 | x[ o7 | =] 4.77 [(74)
North  oox[ o077 | x| 198 | x| 88 | x| o6 |x[ o7 | =] 4.98 [(74)
North 0.9x| 0.77 | X | 4.68 | X | 8.86 | X | 0.6 | X | 0.7 | = | 12.07 |(74)
North  o9x| o077 | x| 125 | x| 88 | x| o6 | x| o7 | =] 3.23 |(74)
East  0.9x 1 | x| 38 | x| 1964 | x| 06 | x| o7 | = 200 |09
East  0.9x 1 | x[ 108 | x[ 1984 | x[ o8 | x[ o7 | =] 6.17 |76)
East 0. 1 [ x[ 33 | x| 1964 | x| 06 | x| o7 |=| 188 |9
Bast  o.9x| 1 | x| 38 | x| 342 | x| o6 |x|[ o7 |=| 417 |@e
East  0.9x| 1 | x| 108 | x| s34 | x| 06 | x[ o7 | =] 1208 [0
East . 0.0x] 1 | xpd8d x [ 3842 o] 06 | pefun0diad Splinseo |76)
East.  o.x| 1 | x| 38 [x| 627 4 x| o6 | x| o7 | =] 7109 |09
East  0.9x| 1 | x| 108 | x| es27 /) x| L 06 | x| o7 | =] 1988 |09
East 0. 1 [ x| 334 x| 6327/ | x| 06 | x|l.0z.t=| e |09
EBast| = 0.9x| 1 | x| 38 | x| 9228 wwafw 06 | x| o7 | =| 10868 |79
East  0.9x| 1 | x| 108 | x| 9228 | x| Tes | x| o7 | =] 200 |09
East|  mowy| 1 | x| 33 | x| g2 | x| o8 |x| o7 |=| sse3 |78
East  o.9x| 1 | x| 38 | x| 11300 | x| o6 | x| o7 | =[ 12706 |76
East  0.0x] 1 | x[ 108 | x[ 1800 | x[ o8 | x[ o7 | =[ sss e
East 0.9x | 1 [ x| 33 | x| 11300 | x| 0.6 [ x| 07 [ =] 10863  |(76)
Bast  o0.9x| 1 | x{ 38 | x| 1577 | x| o086 | x| o7 | =] 130 |08
East  0.9x| 1 | x| 108 | x| w577 | x| 06 | x[ o7 | =] 33 |79
East  0.9x| 1 | x| 33 | x| ws77 | x| 06 | x|[ o7 | =] 12 |e
East  o.9x| 1 | x| 38 | x| 11022 | x| 06 | x| o7 | =| 1238 |79
East  0.9x| 1 [ x{ 1208 | x| 1022 | x| o086 | x| o7 |=| saes |00
East 0.9x | 1 [ x| 33 [ x| 11022 | x| 0.6 [ x| 07 [ =] 10586 |(76)
Bast  0.9x| 1 | x| 38 | x| 9468 | x| 06 | x| o7 | =[] ‘10637 |79
East  0.9x| 1 | x| 108 | x| 9468 | x| 06 | x|[ o7 | =] 207 |9
East  0.9x| 1 | x| 33 | x| 9468 | x| 06 | x[ o7 | =] o09a |9
East  0.9x 1 | x| 38 | x| 7359 | x| o6 | x| o7 | = - ses |79
East 0.0 1 | x[ 108 | x[ 7350 | x[ o8 | x[ o7 | =[ 2313 Jue
East 0. 1 [ x| 33 | x| 75 | x| o6 | x| o7 |=[ 7068 |76
Bast  o0.9x| 1 | x{ 38 | x| 45 | x| o086 | x| o7 |=|  s2 |08
East  0.9x| 1 | x| 108 | x| 459 | x| 06 | x| o7 | =] 143 |9
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DER WorkSheet: New dwelling design stage

East  0.9x| 1 | x| 33 | x| 459 | x| 06 | x|[ o7 | =] 4379 |09
East  0.9x| 1 | x| 38 | x| 2440 | x| 06 | x[ o7 | =]  a2m |@e
East 0. 1 [ x| 208 | x| 2449 | x[ 06 | x| o7 | = 7.7 |76)
East o,9x| 1 | X | 3.3 | X | 24.49 | X | 0.6 | X | 0.7 | = | 23.52 |(76)
East  0.9x| 1 | x| 38 | x| 1615 | x| o066 | x[ o7 | =] 1815 |9
East  0.9x| 1 [ x| 108 | x[ 1615 | x| o6 | x| o7 | =] 5.08 |76)
East  o.x| 1 | x| 83 | x| 1615 | x| os | x[ o7 | =] 1551 |78
South  oox| o077 | x| 28 | x| 475 | x[ o6 | x| o7 | =[ ss2a |9
South  o9x| o077 | x| o098 | x| 475 | x[ o6 | x| o7 | =[ 133 |u®
South  o9x| o077 | x| 275 | x| 475 | x[ o6 | x| o7 | =[ 238 |09
South  oox| o077 | x| 4 [ x| 4675 | x| o6 | x| o7 | = s4aa3 |9
South  oox| o077 | x| 28 | x| 7weszr | x[ os | x| o7 | =  e6 |09
South  oox| o077 | x[ o0e | x| sz | x[ os | x| o7 | =[ 2184 |9
South  oox| o077 | x| 175 | x| zeszr [ x[ os | x| o7 | = 39 |78
South  oox[ o077 | x| 4 | x| 7657 | x| o6 | x| o7 | =] 814 |9
South  o9x| o077 | x| 28 | x| 9zs3 | x[ 06 | x| o7 | =[ 7977 |9
South  oox| o077 | x[ o0e | x| erssa | x[ o6 | x| o7 | = 2782 |9
South0oxle 077 | xpfumtdsaeal x| 9753 o] 06 | pelummetend =plusess]@®
South — oo9x| ozz. | x| 4 ‘x| 9753 J x| o6 |[x| o7 | =] 138 |79
South  oox| o077 | x| 280 | x| 11023/ | x| o6 | x| o7 |=[ 9016 |79
South  oox| o077 | x| 098 4 x| 11023 | x| 06 | x|l..0z..|=| 314 |9
South  o9x| o077 | x| 175 | x| 11028 sl 06 | x| o7 | = se18 |79
South  oox| o077 | x| 4 [ x| 1028 | x| “es |x| o7 | =[ 12884 |9
South ook o077 | x| 28 | x| 1487 | x| o8 |x| o7 | =[ o385 |9
South  o9x| o077 | x| o098 | x| 11487 | x| 06 | x| o7 | = mm |o9
South  oox| o077 | x| 173 | x| 11487 | x| o6 | x| o7 | = s8m |79
South  o09x| o077 | x| 4 | x| 11487 | x| 06 | x| o7 | =| 13374 |09
South  o9x| o077 | x| 281 | x| 1085 | x[ o6 | x| o7 | =[  e0a |us
South  oox| o077 | x[ o0e | x| 10ss | x[ os | x| o7 | =  asss |o9
South  oox| o077 | x| 175 | x| 10ss [ x[ os | x| o7 | = sea |@9
South  o9x| o077 | x| 4 [ x| 1055 | x| o6 | x|[ o7 | =] 187 |9
South  oox| o077 | x| 28 | x| 1800 | x[ o6 | x| o7 | = ssas |9
South  o9x| o077 | x| o098 | x| 10801 | x[ o6 | x| o7 | =  s08 |08
South  o9x| o077 | x| 275 | x| 10801 | x[ o6 | x| o7 | =[  s02 |9
South  oox| o077 | x| 4 | x| 10801 | x| o6 | x| o7 | =[ 12575 |9
South  oox| o077 | x| 28 | x| 1048 | x[ o8 | x| o7 | =[ s |u9
South  oox| o077 | x[ o0e | x| 1048 | x[ o6 | x| o7 | =[ 2002 |9
South  oox| o077 | x[ 175 | x| 1048 | x[ o6 | x| o7 | =[ s34z |9
South  o09x| o077 | x| 4 | x| 1048 | x| 06 | x| o7 | =] 12212 |9
South  o9x| o077 | x| 281 | x| 1018 | x[ o6 | x| o7 | =[ s3 |us
South  oox| o077 | x[ o0e | x| 1018 | x[ o8 | x| o7 | =[ 2008 |9

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 7 of 12



DER WorkSheet: New dwelling design stage

South  oox| o077 | x[ 175 | x| 1018 [ x[ os | x| o7 | = 51.9 |78)
South  o9x| o077 | x| 4 | x| 1018 | x| 06 | x[ o7 | =] 186 |08
South  o9x| o077 | x| 28 | x| sse | x[ o6 | x| o7 | =[ ersa |9
South  o9x| o077 | x| o098 | x| sse | x[ o6 | x| o7 | =[ 238 |09
South  oox| o077 | x| 175 | x| sse [ x[ o8 | x| o7 | = a0 |o9
South  oox| o077 | x| 4 [ x| 85 | x| o6 | x| o7 | = e15 |09
South  oox| o077 | x| 28 | x| ssa2 | x[ os | x| o7 | = 432 |9
South  oox| o077 | x[ o0e | x| ssa2 | x[ os | x| o7 | = 1581 |9
South  o9x| o077 | x| 275 | x| ssa2 | x[ o6 | x| o7 | =[ 2823 |®
South  oox[ o077 | x| 4 | x| 5542 | x| 0.6 [ x| 07 [ =] 64.52 [(78)
South  oox| o077 | x| 28 | x| a4 | x[ o8 | x| o7 | = 3304 |9
South  oox| o077 | x[ o0e | x| a4 | x[ os | x| o7 |=[ us |os
South  o9x| o077 | x| 173 | x| 404 | x| 06 | x| o7 | =[ 208 |79
South  0.9x| 0.77 | x| 4 [ x| 40.4 [ x| 0.6 [ x| 0.7 [ =] 47.03 [78)
West  o9x| o077 | x| 648 | x| 1084 | x[ os | x[ o7 [ =] 37.04  [(80)
West  oox| o077 | x| a2 | x| 104 | x| o6 | x| o7 | =[ 2608 ]®o
West  oox[ o077 | x| 20 | x| 198 | x| o8 | x| o7 | = 15 |GO
Westooxb 077 | xum8demnl x | 1964 oxd 06 | pelumsodend =ilummiedd]©
West  oox| a7z | x| 182 x| 1964 x| 06 | x| o7 | = 104 |80)
West | oox| o077 | x| 408 | x| 1964 /| x| o6 |x| o7 | = 233 |eo
West  oox| o077 | x| 648 | x| 3842/ | x| o6 | x|l..0z..|=| 7248 |0
West — oox| o077 | x| a2 x| 3842 wpwelw 06 | x| o7 | = s218 |60
West | oox| o7z | x| 20 | x| ss42 | x| ‘es |x| o7 | = 3248 |0
West ook o077 | x| 34 | x| g4 | x| o8 |x| o7 | = szs02 |eo
West  oox| o077 | x| 18 | x| 34 | x| o6 | x| o7 | = 203 |60
West  oox| o077 | x| 408 | x| 34 | x| o6 | x| o7 | = 4563 |®0O
West  oox| o077 | x| 64 | x| 6327z | x[ o6 | x| o7 | =[ 1103 o
West  oox| o077 | x| a2 | x| e27 | x| o6 | x| o7 | =] 89 |60
West  oox| o077 | x| 20 | x| e2z | x| o6 | x| o7 | = s |G
West  oox| o077 | x| 34 | x| e2z | x| o8 | x| o7 | = 66 |60
West  oox| o077 | x| 18 | x| 62z | x| o6 | x| o7 | = ss2 |G
West  oox| o077 | x| 408 | x| 6327z | x| o6 | x| o7 | =[ 7514 |0
West  o9x| o077 | x| 648 | x| 9228 | x| o6 | x| o7 | =[ 17405 ]@®0)
West  oox| o077 | x| a2 | x| 9228 | x| o6 | x| o7 | =[ 12677 ]@®0
West  oox[ o077 | x| 20 | x| e228 | x| o6 |x| o7 | = 78 |eo0
West  oox| o077 | x| 34 | x| e228 | x| o086 |x| o7 | = eu:2 |e0
West  oox| o077 | x| 18 | x| e228 | x| o6 | x| o7 | = 48 |e0
West  oox| o077 | x| 408 | x| e228 | x| 06 | x| o7 | =[ 10058 |®0
West  oox| o077 | x| 648 | x| 1809 | x| o6 | x| o7 | =[ 2133 o
West  o9x| o077 | x| a2 | x| 1809 | x| o6 | x| o7 | =[ 13z |@®o
West  oox[ o077 | x| 20 | x| 1800 | x| o6 | x| o7 | = 9546 |0
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DER WorkSheet: New dwelling design stage

West  oox| o077 [ x| s34 | x| 1300 |[x[ 06 | x| o7 | =[ 11292 |®0
West  oox| o077 | x| 18 | x| 11300 | x| o6 | x| o7 | =  'se1 |®0
West  oox| o077 | x| 408 | x| 1809 | x| o6 | x| o7 | =[ 1343 o
West  oox| o077 | x| 64 | x| w577 | x| o6 | x| o7 | =[ 2183 |@®0
West  oox| o077 | x| a2 | x| us7m | x| o6 | x| o7 | = 1s005s |®0O
West  oox| o077 | x| 20 | x| usm | x| o8 | x| o7 | =[  er72 |®O
West  oox| o077 | x| 84 | x| us77 | x| o6 | x| o7 | = 1457 |e0
West  oox| o077 | x| a8 | x| ws77 | x[ 06 | x| o7 | =[ 63 |60
West  oox| o077 | x| 408 | x| w577 | x| o6 | x| o7 | =[ 13748 |0
West  o9x| o077 | x| 648 | x| 1022 | x| o6 | x| o7 | =[ 208 |60
West  oox| o077 | x| a2 | x| 1022 | x| o6 | x| o7 | = 15042 |0
West  oox| o077 | x| 20 | x| 1022 | x| o8 | x| o7 | = 9303 |®O
West  oox| o077 | x| 84 | x| 1022 | x| o6 | x| o7 | =[ 10007 |®0
West  oox| o077 | x| 18 | x| 1022 |[x[ 06 | x| o7 | =[ 583 |®0
West  oox| o077 | x| 408 | x| 1022 | x| o6 | x| o7 | =[ 1308 |60
West  o9x| o077 | x| 648 | x| o9ae8 | x| o6 | x| o7 | =[ 1857 |®0)
West  oox| o077 | x| a2 | x| eass | x| o6 | x| o7 | =[ 13007 |®O
Westo0oxb. 077 | xlu29umnl x| 0468 [oxd 06 | pelumsodend =plane0i]©@
West  oox| oz | x| 34 x| eaes x| o6 |x| o7 | = ozes |®O
West | oox| o077 | x| 18 | x| eaes /| x| o6 |x| o7 | = 's0a5 |®o0
west  oox| o077 | x| 408 x| 9468 | x| 06 | x|l..0z..|=[ 11248 |0
West  o9x| o077 | x| 648 | x| 7350 el 06 | x| o7 | =[ 1w |60
West | oox| o7z | x| a2 | x| 7359 | x| ‘es |x| o7 | = 1011 |eo
West ookl o077 | x| 20 | x| 85 | x| o8 |x| o7 | = em |eo
West  oox| o077 | x| 34 | x| 7359 | x| o6 | x| o7 | = 728 |60
West  oox| o077 | x| 18 | x| 7359 | x| o6 | x| o7 | = sses |®O
West  o9x| o077 | x| 408 | x| s | x| o6 | x| o7 | =[ sz |eo
West  o9x| o077 | x| 648 | x| 459 | x[ o6 | x| o7 | =[ 8o |6
West  oox| o077 | x| a2 | x| 45 | x| o6 | x| o7 | = 66 |60
West  oox| o077 | x| 20 | x| 45 | x| o6 | x| o7 | = 3848 |®0O
West  oox| o077 | x| 34 | x| 45 | x| o6 | x| o7 | = 412 |e0
West  oox| o077 | x| 18 | x| 45 | x| o6 | x| o7 | =[ 2415 |0
West 0.9x| 0.77 | X | 4.08 | X | 45.59 | X | 0.6 | X | 0.7 | = | 54.14 |(80)
West  oox[ o077 | x[ 648 | x[ 2449 | x| 0.6 [ x| 07 [ =] 46.19 | (80)
West  oox| o077 | x| a2 | x| 2449 | x| o6 | x| o7 | = 3364 |GO
West  oox| o077 | x| 20 | x| 2449 | x| o086 | x| o7 | = 2067 |G
West  oox| o077 | x| 34 | x| 2449 | x| 06 | x| o7 | =[ 2423 |0
West  oox| o077 | x| a8 | x| 2449 | x[ 06 | x| o7 | =[ 1207 |80
West  o9x| o077 | x| 408 | x| 2449 | x[ 06 | x| o7 | =[ 2008 |0
West  o9x| o077 | x| 64 | x| 1615 | x[ o6 | x| o7 | =[ s046 |®0
West  oox| o077 | x| a2 | x| 1615 | x| o6 | x| o7 | = 2219 |e0
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DER WorkSheet: New dwelling design stage

West  oox| o077 | x| 20 | x| 1615 | x| o6 | x| o7 | = 1363 |®0
West  oox| o077 | x| 34 | x| 1615 | x| o6 | x| o7 | = 158 |®0
West  oox| o077 | x| 182 [ x| 115 | x| o6 | x| o7 | =] 8.56 |80)
West  o9x| o077 | x| 408 | x| 1615 | x[ o6 | x| o7 | =[ 1018 ]®o
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
@3)m= | 335.01 | 612.92 | 932.51 | 1282.8 |1531.38| 1556.09| 1485.77| 1298.68| 1055.58| 704.49 | 409.41 | 281.19 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 990.08 | 1265.67| 1563.41| 1877.62| 2087.98| 2077.06| 1984.35| 1804.04| 1580.13| 1265.37| 1012.13| 916.83 | (84)
Temperature during heating periods in the living area from Table 9, Thl (°C) (85)
Utilisation factor for gains for living area, hl,m (see Table 9a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
@6)m=| 099 [ 097 | 094 | 087 | 076 | 061 | 048 | 053 [ 075 | 092 | 098 | 0.90 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.09 | 19.33 | 19.71 | 20.17 | 20.54 | 20.77 | 20.86 | 20.84 | 20.65 | 20.14 | 19.53 | 19.06 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 20.07 | 20.07 | 20.08 | 20.09 | 20.09 | 20.11 | 20.11 | 20.11 | 20.1 | 20.09 | 20.09 | 20.08 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 0.98 | 0.97 | 0.93 | 0.85 | 0.72 | 0.55 | 0.39 | 0.45 | 07 | 0.91 | 0.97 | 0.99 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)
(90)m=| 17.47 | 17.82 | 18.36 | 10.03 | 19.54 | 19.85 | 19.94 | 19.93 | 19.7 | 19 | 18.12 | 17.43 (90)
fLA = Living area + (4) = 0.28 (91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m:| 17.92 | 18.24 | 18.74 | 19.35 | 19.82 | 20.11 | 20.2 | 20.18 | 19.97 | 19.32 | 18.51 | 17.89 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 17.92 | 18.24 | 18.74 | 19.35 | 19.82 | 20.11 | 20.2 | 20.18 | 19.97 | 19.32 | 18.51 | 17.89 | (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

(94)m=| 0.98 | 0.96 | 0.92 | 0.84 | 0.71 | 0.55 | 0.4 | 0.46 | 0.69 | 0.89 | 0.96 | 0.98 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 967.12 | 1210.39| 1431.93| 1568.56| 1486.28| 1142.39| 798.8 | 821.1 | 1091.46| 1125.01| 974.02 | 899.39 | (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

©7)m= |3325.17| 3245.98| 2967.66| 2492.33| 1929.59| 1286.29| 840.14 | 880.56 |1379.75| 2071.26| 2730.57| 3296.53| 97)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m

(98)m= |1754.39| 1367.91| 1142.58| 665.12 | 329.82 | 0 | 0 | 0 | 0 | 704.01 |1264.72| 1783.47

Total per year (kWh/year) = Sum(98):.ss.12 = 9012.03 |(98)

Space heating requirement in KWh/mz/year (99)
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Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1 -(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 90.4 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
|1754.39| 1367.91| 1142.58| 665.12 | 329.82 | 0 | 0 | 0 | 0 | 704.01 |1264.72| 1783.47|
(211)m = {[(98)m X (204)] } x 100 + (206) (211)
| 1940.7 | 1513.18| 1263.92| 735.75 | 364.85 | 0 | 0 | 0 | 0 | 778.78 |1399.02| 1972.86
Total (kWh/year) =Sum(211), ,,, = 9969.06 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m:|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)
Water heating
Output from water heater (calculated above)
| 230.86| 203.54 | 213.89 | 191.92 | 188.2 | 168.35 | 161.86 | 177.37 | 176.98 | 199 | 210.19 | 225.37
Efficiency of water heater 79.7 (216)
(217)m:| 89.01 | 88.85 | 88.53 | 87.76 | 86:2 | 79.7 | 79.7 | 79.7 | 79.7 | 87.8 | 88.7 | 89,06 (217)
Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 259.37 | 229.07 | 241.61 | 218.68 | 218.34 | 211.23 | 203.09 | 222.54 | 222,05 | 226.64 | 236.96 | 253.06
Total = Sum(219a), ,, = 2742.65 |(219)
Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 719.1

central heating pump:
boiler with a fan-assisted flue

Total electricity for the above, kWh/year sum of (230a)...(230g) =

Electricity for lighting

Energy Emission factor

kWh/year kg CO2/kWh
Space heating (main system 1) (211) x =
Space heating (secondary) (215) x =
Water heating (219) x =
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DER WorkSheet: New dwelling design stage

Space and water heating (261) + (262) + (263) + (264) = 2745.73 (265)
Electricity for pumps, fans and electric keep-hot ~ (231) x = 412.14 (267)
Electricity for lighting (232) x = 334.97 (268)

Total CO2, kglyear sum of (265)...(271) = 3492.84 (272)

Dwelling CO2 Emission Rate (272)+~ (4) = 14.54 (273)

El rating (section 14) 84 (274)
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TER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Property Address: Plot 3 - MVHR
Address : Plot 3, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) x | 2.59 |(Za) = | 204.51 |(3a)
First floor (lb) X | 2.89 |(2b) = | 233.11 |(3b)
Second floor (1c) X | 33 |(2c) = | 266.18 |(3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour
heating heating
Number of chimneys [ o |*] o |*] o | 7| 0 | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of flueless gas fires |I| x40 =

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.31 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20)=1-10.075x (19)] = 0.92 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.36 | 0.35 | 0.35 | 031 | 031 | 0.27 | 0.27 | 0.26 | 0.28 | 0.31 | 0.32 | 0.33 |
Calculafe effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) |I|(23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = IIl(zgc)

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m40|o|o|o|o o|o|o|o o|o|o| (24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
aymqg o | o | o [ o | o o | o | o | o o | o | o | (24b)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
agmg o | o [ o [ o | o o | | o | o o | o | o | (24c)

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0.57 | 0.56 | 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0i53 | 0.54 | 0155 | 0.55 | 0156 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.57 | 0.56 | 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0.53 | 0.54 | 0.55 | 0.55 | 0.56 | (25)
eal A W I I
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K

Doors [ eal | x[ 1 f =] 24 | (26)
Windows Type 1 XU[L/( 1.4 )+ 0.04] = (27)
Windows Type 2 XU[L/(1.4)+0.04] = (27)
Windows Type 3 XU[L/(1.4)+0.04] = (27)
Windows Type 4 XU[L/(1.4)+0.04] = (27)
Windows Type 5 XU[L/(1.4)+0.04] = (27)
Windows Type 6 XU[L/(1.4)+0.04] = (27)
Windows Type 7 0.98 xU[1/(1.4)+0.04] = 27
Windows Type 8 1.82 x1/[1/(1.4)+0.04] = 2.41 (27
Windows Type 9 4.08 x1/[1/(1.4)+0.04] = 5.41 (27
Windows Type 10 1.75 x1/[1/(1.4)+0.04] = 2.32 (27
Windows Type 11 3.86 x1/[1/(1.4)+0.04] = 5.12 (27
Windows Type 12 1.08 x1/[1/(1.4)+0.04] = 1.43 (27
Windows Type 13 4.68 XU[L/( 1.4)+0.04] = 27
Windows Type 14 1.25 x1/[1/(1.4)+0.04] = 1.66 (27
Windows Type 15 [ 4 ] xmirayoo4q = (27)
Windows Type 16 x1/[1/(1.4)+0.04] = 4.37 @7
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Floor Type 1 [ 7896 | x| o013 | =| 102648 | | [ | |(28)
Floor Type 2 [ 1450 | x[ 01z | =[ 187 | | || | 28)
Walls Typel [ 10137 | [ 152 | [ ea7 | x| o018 | =[ 1550 | | [ | [(29)
Walls Type2 | 11447 | | 1772 | | 975 | x| o018 | = 1742 | | [ | [(29)
Walls Type3 | 1347 | [ 1852 | [ 1618 | x| o018 | =[ 20010 | | [ | |29
Roof Typel [ 1279 | [ o | [ 1279 | x[ o013 | =[ 166 | | | | (€
Roof Type2 | s066 | | o | | soes | x| o013 | =| 1040 | | | | (€

Total area of elements, m2 537.54 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 145.56 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

i

Thermal bridges : S (L x Y) calculated using Appendix K 20.67 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 166.23 (37)
Ventilation heat loss calculated monthly (38)m = 0.83 % (25) X (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m= | 131.33 | 130.74| 180.16 | 127.44 | 126.94 |/ 124.57 | 124.57 | 124.13 | 125.48 | 126.94 | 127.96 | 129.04 (38)

Heat transfer coefficient, W/K (39)m = (37) + (88)m
(39)m= | 297.57| 296.97 | 296.4 | 293.68 | 293,17 | 290.8 | 290.8 | 290.36 | 291.71 | 293.17 | 294.2 | 295.27

Average = Sum(39)..., /12= 293.67 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m + (4)
(40)m=| 1.24 | 1.24 | 1.23 | 1.22 | 1.22 | 121 | 121 | 121 | 121 | 1.22 | 1.22 | 1.23
Average = SUm(40), 1. /12= 1.22 | 40)
Number of days in month (Table 1a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.74 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.41| 113.14 | 108.87 | 104.6 | 100.34 | 96.07 | 96.07 | 100.34 | 104.6 | 108.87 | 113.14 | 117.41

Total = Sum(44), . = 128087 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= | 174.12| 152.29 | 157.15 | 137 | 131.46 | 113.44 | 105.12 | 120.62 | 122.06 | 142.25 | 155.28 | 168.63
Total = SUM(45),_ = 1679.43  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.12 | 22.84 | 23.57 | 2055 | 19.72 | 17.02 | 15.77 | 18.09 | 18.31 | 21.34 | 23.29 | 25.29 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 8 (48)

Temperature factor from Table 2b 0.54 (49)

Energy lost from water storage, kWh/year (48) x (49) = 1.02 (0)
b) If manufacturer’s declared cylinder loss factor is not known:

=
ol|lo|o
©

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
If community heating see section 4.3
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)
Enter (50) or (54) in (55) 1.02 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 3164 | 30.62 | 31.64 | 30.62 | 31.64 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 229.03| 201.88 | 212.05 | 190.14 | 186.37 | 166.57 | 160.02 | 17553 | 175.2 | 197.16 | 208.42 | 223.53 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 229.03| 201.88 | 212.05 | 190.14 | 186.37 | 166.57 | 160.02 | 17553 | 175.2 | 197.16 | 208.42 | 22353

Output from water heater (annual):. 1 232591 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|101.82| 90.31 | 96.18 | 88.06 | 87.64 | 80.23 | 78.88 | 84.03 | 83.1 | 91.23 | 94.14 | 99.99 | (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.55 | 32.46 | 26.4 | 19.99 | 14.94 | 12.61 | 13.63 | 17.71 | 23.78 | 30.19 | 35.24 | 37.56 | (67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 407.88| 412.11 | 401.45 | 378.74 | 350.08 | 323.14 | 305.14 | 300.91 | 311.58 | 334.28 | 362.94 | 389.88 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | (72)
Water heating gains (Table 5)
(72)m= | 136.86| 134.39 | 129.27 | 12231 | 117.79 | 111.43 | 106.02 | 112.95 | 115.41 | 122,61 | 130.75 | 134.4 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m=| 653.1 | 650.78 | 628.93 | 592.85 | 554.62 | 518.99 | 496.6 | 503.39 | 522.58 | 558.9 | 600.74 | 633.66 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North — oox[ 077 | x| 193 | x| 1063 | x| o063 | x[ o7 | =] 6.27 |(74)
North  “oox| o7z, | x| 468 | x| 1068 J x| o | x| o7 | =] 12 |
North — oox| o077 . | x| 125 | x| 1063 /| x| o6 | x| o7 | =] 4,06 |(74)
North — oox| o077, | x| 183 || 2032/ | x| o063 | x| o7 | =] 1199 |7
North — oox| o077, | x| “aes | x| 2032 | x| 063 | x| o7 | =| 2006 |79
North — oox| o7z | x| 125 | x| 2082 | x| ‘063 [x| o7 | =] 7,76 |74
North  ooxf077 | x| 193 |[x| @48 | x| o683 |[x| o7 | =| 2082 |9
North  oox| o077 | x| 468 | x| sass | x| o063 | x| o7 | =| 40390 |79
North  oox| o077 | x| 125 | x| sass | x| o063 | x| o7 | =] ‘1319 |7
North  oox| o077 | x| 183 | x| 'ss46 | x| o063 | x| o7 |=| s |
North  oox| o077 | x| 468 | x| ss46 | x| o063 | x| o7 | =| 793 |74
North  oox[ 077 | x| 125 | x| 'ss46 | x| o063 | x| o7 | = 2119 |7
North  oox[ 077 | x| 1298 | x| 7472 | x| o3 | x| o7 | = a7 |7
North  oox| o077 | x| 468 | x| 7a72 | x| o063 | x| o7 | =| 1068 |74
North  oox| o077 | x| 125 | x| 7a72 | x| oes | x| o7 | =| 28m |7
North  oox| o077 | x| 183 | x| 7099 | x| o063 | x| o7 |=| ar18 |7
North  oox| o077 | x| 468 [ x| 7009 | x| o063 [ x[ 07 | =] ‘1144 |9
North  oox[ 077 | x| 1258 | x| 7909 | x| o3 | x| o7 | = s0s |7
North  oox[ o077 | x| 298 | x| 7468 | x| o063 | x| o7 [ =] 44.05 [(74)
North  oox| o077 | x| 468 | x| 7468 | x| o063 | x| o7 | =| 1068 |7
North  o9x| o077 | x| 125 | x| 7468 | x| o063 | x| o7 | =| 285 |74
North  oox| o077 | x| 183 | x| se25 | x| o063 | x| o7 |=| sae5 |79
North  o9x| o077 | x| 468 | x| se25 | x| o063 | x| o7 |=| ‘sama |4
North  oox[ 077 | x| 1258 | x| s925 | x| o3 | x| o7 | = 2283 |7
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North  oox| o077 | x| 183 | x| as2 | x| o063 | x| o7 | =| 2449 |79
North  oox| o077 | x| 468 | x| as2 | x| o063 | x| o7 | =| s03 |74
North  oox[ o077 | x| 125 | x| a2 | x| o063 | x| o7 | =] 1586 |(74)
North  oox[ 077 | x| 198 | x| 2419 | x| o063 | x| o7 | =] 1427 |74
North  oox| o077 | x| 468 | x| 2410 | x| o063 | x| o7 | =] 34.6 |(72)
North  o9x| o077 | x| 125 | x| 2410 | x| o83 | x| o7 | =] 9.24 |(74)
North  oox| o077 | x| 193 [ x| 1312 | x| o063 [ x| o7 | =] 7.74 ()
North  oox| o077 | x| 468 | x| 1312 | x| o063 | x| o7 | =| ‘1876 |74
North  oox[ o077 | x| 125 | x| 1312 | x| o063 | x| o7 | =] 5.01 [(74)
North  oox[ o077 | x| 198 | x| 88 | x| o063 | x[ o7 | =] 5.23 [(74)
North  oox| o077 | x| 468 | x| ss | x| o6 | x| o7 |=| 1268 |7
North  o9x| o077 | x| 125 | x| ss | x| o | x| o7 | =] 3.39 |(74)
East  0.9x 1 | x| 38 | x| 1964 | x| o063 | x| o7 | =[ 2317 |9
East  0.9x| 1 [ x| 108 | x| 1064 | x| o3 | x[ o7 | =] 6.48 |76)
East 0. 1 [ x| 33 | x| 1964 | x| o063 | x| o7 | = 198 |9
Bast  0.9x| 1 | x| 38 | x| 342 | x| o0es | x| o7 | =[] 432 |9
East  0.9x| 1 | x| 108 | x| s34 | x| oes | x|[ o7 | =] 1288 [0
East .0.9x] 1 | xbmm88emd ¥ [ 3842 || 063 | pelomstiand cilienssiisan@)
Bast|  0.9x| 1 | x| 38 [x| 6327 x| o0es | x| o7 | =| 7464 |79
East  0.9x| 1 | x| 108 | x| es27 /| x| Loes | x| o7 | =] 2088 [0
East 0. 1 | x| 334 x| 6327/ | x| 06z | x|l..0z..t=| 638 |09
EBast| = 0.9x| 1 | x| 38 | x| 9228 wwofw 063 | x| o7 | =| 1088 |79
East  0.9x| 1 | x| 108 | x| 9228 | x| Tess | x| o7 | =] 3048 |00
East|  mowy| 1 | xi| 33 | x| g2 | x| o |x| o7 |=| ez07z |ue
East  0.9x 1 | x| 38 | x| 11300 | x| o0es | x| o7 | =[] 134 |79
East  o.x| 1 [ x| 208 | x| 11300 | x| o0esa | x| o7 | =| 373 |@e
East 0. 1 [ x{ 33 | x| 11300 | x| o063 | x| o7 | =] 11406 [0
Bast  o0.9x| 1 | x{ 38 | x| 1577 | x| o063 | x| o7 | =] 1357 |08
East  0.9x| 1 | x| 108 | x| w577 | x| oes | x| o7 | =] ssa |9
East  0.9x| 1 | x| 33 | x| wms77 | x| oes | x|[ o7 | =] 167 |79
East  0.9x 1 | x| 38 | x| 11022 | x| o063 | x| o7 | =[ 130 |76
East  o.x| 1 | x| 208 | x| 1022 | x| o063 | x[ o7 | =] 33 |79
East 0. 1 [ x{ 33 | x| 1022 | x| o063 | x| o7 |=| 1116 |08
Bast  0.9x| 1 | x| 38 | x| 9468 | x| o0es | x| o7 | =[] ‘11160 |9
East  0.9x| 1 | x| 108 | x| 9468 | x| o0es | x| o7 | =] s |9
East  0.9x| 1 | x| 33 | x| o468 | x| o0es | x| o7 | =| 9548 |9
East  0.9x 1 | x| 38 | x| 7359 | x| o0esa | x| o7 | = ses |79
East  0.9x| 1 | x| 208 | x| 7359 | x| oes | x[ o7 | =] 2420 [8)
East 0. 1 [ x{ 33 | x| 75 | x| o063 | x| o7 |=| 7422 |@e
Bast  0.9x| 1 | x| 38 | x| 455 | x|[ o0es | x| o7 | = s3738 |79
East  0.9x| 1 | x| 108 | x| 459 | x| oes | x|[ o7 | =] 1505 |9
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East  0.9x| 1 | x| 33 | x| 459 | x| o0es | x|[ o7 | =] 4598 |09
East  0.9x| 1 | x| 38 | x| 2440 | x| o063 | x[ o7 | =] 2888 |9
East 0. 1 [ x| 208 | x| 2449 | x[ o063 | x| o7 | = 8.08 |76)
East 0.9x| 1 [ x| 33 | x| 2449 | x| o0e3 | x| 0.7 [ =] 24.7 |76)
East  0.9x| 1 | x| 38 | x| 1615 | x| oes | x|[ o7 | =] 1005 [0
East  0.9x| 1 | x| 108 | x| 1615 | x| o | x| o7 | =] 5.33 |76)
East  o.9x| 1 [ x| 33 | x| 1615 | x| o0ea | x| o7 | = 1620 |79
South  oox| o077 | x| 28 | x| 475 | x[ o063 | x| o7 | =[ 4015 |9
South  o9x| o077 | x| o098 | x| 475 | x| o3 [ x| o7 | = 14 |78
South  o9x| o077 | x| 275 | x| 475 | x| o3 [ x| o7 | = 25 |78
South  oox[ 077 | x| 4 | x| 4675 | x| o063 | x| o7 | =[ s715 |9
South  oox| o077 | x| 28 | x| sz | x| o063 | x| o7 | = e |09
South  o9x| o077 | x| o098 | x| 757 | x| o0es | x| o7 | =[ 220 |9
South  oox| o077 | x[ 175 | x| 757 | x[ o063 | x| o7 | =[ 409 |09
South  oox[ o077 | x| 4 | x[ 7657 | x| o3 | x| o7 | = 93.6 |78)
South  o9x| o077 | x| 281 | x| ozs3 | x[ o3 | x| o7 | =[ 87 |09
South  oox| o077 | x[ o0e | x| erssa | x| o063 | x| o7 | =[ 2021 |9
South0oxle 077 | xpfumtdsaenl x| 9753 |oxl 063 | pelummetend cilueszas]@®
South — oo9x| ozz. | x| 4 ‘x| 9753 /J x| o063 |[x| o7 | =] 1928 |9
South  oox| o077 | x| 280 | x| 11023/ | x| o063 | x| o7 | = oaer |9
South  oox| o077 | x| 098 4 x| 11023 | x| 06z | x|l..0z...|=| 3302 |09
South  o9x| o077 | x| 175 | x| 11028 s 063 | x| o7 | =| s89 |79
South  oox| o077 | x| 4 [ x| 1028 | x| o6 |x| o7 | =[ 13am |09
South ook o077 | x| 28 | x| 11487 | x| o0& |x| o7 | = ose5s |09
South  oox| o077 | x| o0e | x| 1487 [ x[ o6z | x| o7 | = 34.4 |78)
South  oox| o077 | x| 173 | x| 11487 | x| o063 | x| o7 | =[ 6144 |9
South  oox| o077 | x| 4 | x| 11487 | x| o3 | x| o7 | = 14042 |9
South  o9x| o077 | x| 281 | x| 1085 | x| o063 | x| o7 | =[ oa0sa |9
South  oox| o077 | x[ o0e | x| 10ss | x[ o6z | x| o7 | = su |os
South  oox| o077 | x[ 175 | x| 1085 | x[ o063 | x| o7 | =[  se12 |9
South  o9x| o077 | x| 4 | x| 11055 | x| o063 | x| o7 | =] 13514 |09
South  oox| o077 | x[ 28 | x| 1801 | x[ o063 | x| o7 | = 927 |09
South  o9x| o077 | x| o098 | x| 10801 | x| o3 | x| o7 | =[ s23 |us
South  o9x| o077 | x| 275 | x| 10801 | x| o3 | x| o7 | =[  szz  |@®
South  oox| o077 | x| 4 | x| 10801 | x| o063 | x| o7 | =[ 13200 |09
South  oox| o077 | x[ 28 | x| 1048 | x| o063 | x| o7 | =[ 9008 |09
South  oox| o077 | x[ 09 | x| 1048 | x[ o063 | x| o7 | =[ s |o9
South  oox| o077 | x[ 175 | x| ‘1048 | x[ o0e3 | x| o7 | = 56.1 |78)
South  oox[ o077 | x| 4 | x{ 10489 | x| o3 | x| o7 | = 1825 |79
South  o9x| o077 | x| 281 | x| 1018 | x| o [ x| o7 | = 87.5 |78)
South  o9x| o077 | x| o098 | x| 1018 | x| o0es | x| o7 | = sm |79
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South  oox| o077 | x[ 175 | x| 1018 | x[ o063 | x| o7 | =[ sa49 |9
South  o9x| o077 | x| 4 | x| 1018 | x| o063 | x| 07 | =] 12455 |08
South  o9x| o077 | x| 28 | x| sse | x| o3 | x| o7 | =[ 79 |@s
South  o9x| o077 | x| o098 | x| ss0 | x| o3 | x| o7 | =[ 2473 |9
South  oox| o077 | x| 175 | x| sse | x| o0es | x| o7 | =[ a7 |9
South  oox| o077 | x| 4 | x| 85 | x| o063 | x| o7 | =[ 10006 |9
South  oox| o077 | x| 28 | x| ssa2 | x[ o063 | x| o7 | = 459 |9
South  oox| o077 | x| o0e | x| ssa2 [ x[ o0es | x| o7 | = 16.6 |78)
South  o9x| o077 | x| 275 | x| 'ssa2 | x[ o3 | x| o7 | =[ 2064 |9
South  oox[ o077 | x| 4 | x| 5542 | x| o063 | x| 07 [ =] 67.74 [(78)
South  oox| o077 | x| 28 | x| 404 | x[ o6 | x| o7 | = sae0 |09
South  oox| o077 | x[ o0e | x| 404 [ x[ o0&z | x| o7 | = 121 |78)
South  oox| o077 | x[ 173 | x| 404 | x[ o0es | x| o7 | =[ 2161 |9
South o,9x| 0.77 | X | 4 | X | 40.4 | X | 0.63 | X | 0.7 | = | 49.38 |(78)
West  o9x| o077 | x| 648 | x| 1984 | x| o063 | x| o7 | =] 38.9 |80)
West  oox| o077 | x| a2 | x| 1064 | x| o063 | x| o7 | =[ 283 |®o
West  oox| o077 | x| 20 | x| 1984 | x| o6 | x| o7 | = 174 |eo0
Westooxb 077 | xpu8denl x| 1964 |oxd 063 | pelumsodend =plum2o4i]©0
West  oox| ezzn. | x| 182  |'x| 1964 x| o0es | x| o7 | = 1002 |©0
West  oox| o077 | x| 408 | x| 1964 /| x| o063 | x| o7 | =[ 2449 |0
West  oox| o077 | x| 648 | x| 3842/ | x| o063 | x|l..07z..|=[ 7600 &0
West  oox| o077 | x| a2 x| 3842 wpwefw 063 | x| o7 | = ssa2 |0
West  oox| o7z | x| 20 | x| sg42 | x| ees | x| o7 | =[ 3408 |0
West ook o077 | x| 34 | x| g4 | x| o0& |x| o7 | = 3082 |eo
West  oox| o077 | x| 18 | x| 34 | x| o6 | x| o7 | = 2137 |eo0
West  oox| o077 | x| 408 | x| 4 | x| o063 | x| o7 | = are1 |®O
West  oox| o077 | x| 64 | x| e327z | x| o063 | x| o7 | =[ 153 |0
West  oox| o077 | x| a2 | x| es27 | x| o063 | x| o7 | =[ a1z ]®O
West  oox| o077 | x| 20 | x| es2z | x| o6 | x| o7 | = se0s |®O
West  oox| o077 | x| s34 | x| 27 | x| o3 | x| o7 | = e |60
West  oox| o077 | x| 18 | x| 6327z | x| o063 | x| o7 | = 319 |e0
West  oox| o077 | x| 408 | x| e327 | x| o0es | x| o7 | =] 78.9 |80)
West  o9x| o077 | x| 648 | x| 9228 | x| o063 | x| o7 | =[ 18275 |60
West  oox| o077 | x| a2 | x| 9228 | x| o063 | x| o7 | =[ 111 6o
West  o9x| o077 [ x| 29 | x| w228 | x| o3 | x| o7 | =[  s79 |®0
West  oox| o077 | x| 34 | x| e228 | x| o063 | x| o7 | = 958 |GO
West  oox| o077 | x| 18 | x| e228 | x| o063 | x| o7 | = s133 |60
West  oox| o077 | x| 408 | x| 9228 | x| o063 | x| o7 | =[ 11506 |®0
West  oox| o077 | x| 648 | x| 11309 | x| o063 | x| o7 | =[ 22397 |0
West  oox| o077 | x| a2 | x| 1809 | x| o063 | x| o7 | =[ 16314 |@®0
West  oox| o077 | x| 29 | x| 1300 | x| o6 | x| o7 | =[ 10023 |®0
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West  oox| o077 | x| s34 | x| 1300 [ x| o063 | x| o7 |=[ 17m |®0
West  oox[ o077 | x| 18 | x| 1300 | x| o0es | x| o7 | =] 62.9 |80)
West  oox| o077 | x| 408 | x| 1309 | x| o063 | x| o7 | =[ 1402 |0
West  oox| o077 | x| 64 | x| w577 | x| o063 | x| o7 | =[ 22027 |0
West  oox| o077 | x| a2 | x| us7z | x| oes | x| o7 | =] 167 |80)
West  oox| o077 | x| 20 | x| us7m | x| o6 | x| o7 | = 1026 |GO
West  oox| o077 | x| 34 | x| us77 | x| o063 | x| o7 | = 1203 |®0
West  oox| o077 | x| a8 | x| ws77 | x[ o063 | x| o7 | =[ 6439 |®0
West  oox| o077 | x| 408 | x| w577 | x| o063 | x| o7 | =[ 14435 |80
West  o9x| o077 | x| 648 | x| 11022 | x| o063 | x| o7 | =[ 21827 |0
West  oox| o077 | x| a2 | x| 1022 | x| o6 | x| o7 | = 1s8e9 |®0
West  oox| o077 | x| 20 | x| 1022 | x| o6 | x| o7 | = o768 |®O
West  oox| o077 | x| 34 | x| 11022 | x| o063 | x| o7 | = 145 |G
West  oox| o077 | x| 18 | x| 1022 | x| o063 | x| o7 | =[  e3: |60
West  oox| o077 | x| 408 | x| 11022 | x| o063 | x| o7 | =[ 13743 |0
West  o9x| o077 | x| 648 | x| oae8 | x| o063 | x| o7 | =[ 18740 |0
West  oox| o077 | x| a2 | x| eaes | x| o063 | x| o7 | = 1357 |®O
Westooxb 077 | xpum29umnl x| 0468 [oxd 063 | pelumsodind =plusszer]©@
West  oox| a7z | x| 34 |'x| 9468 x| o0es | x| o7 | =| 983 |®0
West | oox| o077 | x| 182 | x| eaes /| x| 063 |x| o7 | = s268 |®0
West  oox| o077 | x| 408 | x| 9468/ | x| o063 | x|l..0z..|=[ 1805 |60
West  oox| o077 | x| 648 | x| 7350 el 063 | x| o7 | = 17 |60
West | oox| o7z | x| a2 | x| 7359 | x| ‘ees |x| o7 | =[ 10815 |®0O
West ook o077 [ x| 20 | x| 885 | x| oes | x| o7 | = es22 |®0
West  oox| o077 | x| 34 | x| 7359 | x| o063 | x| o7 | = 7647 |0
West  oox| o077 | x| 18 | x| 7359 | x| o063 | x| o7 | = 409 |e0
West  oox| o077 | x| 408 | x| 7s9 | x| o063 | x| o7 | =[ a7e  |®O)
West  oox| o077 | x| 648 | x| 459 | x| o063 | x| o7 | =[ o028 |0
West  oox| o077 | x| a2 | x| 45 | x| o6 | x| o7 | = e |60
West  oox[ o077 | x| 20 | x| 450 | x| o0es | x| o7 | =] 40.4 |80)
West  oox| o077 | x| 34 | x| 45 | x| o063 | x| o7 | = arar  |e0
West  oox| o077 | x| 18 | x| 455 | x| o063 | x| o7 | = 253 |®0
West  oox| o077 | x| 408 | x| 49 | x| o063 | x| o7 | = sess  |®0)
West  o9x| o077 | x| 648 | x| 2449 | x| o063 | x| o7 | =] 48.5 |60)
West  oox| o077 | x| a2 | x| 2449 | x| o063 | x| o7 | = 33 |G
West  oox| o077 | x| 20 | x| 2449 | x| o0es | x| o7 | =] 217 |80)
West  oox| o077 | x| 34 | x| 2449 | x| o063 | x| o7 | = 2545 |0
West  oox| o077 | x| 18 | x| 2449 | x[ o063 | x| o7 | =[ 1362 |®0
West  oox| o077 | x| 408 | x| 2449 | x| o063 | x| o7 | =[ s0sa |0
West  oox| o077 | x| 64 | x| 1615 | x[ o063 | x| o7 | =[ 3199 ]®o
West  oox| o077 | x| a2 | x| 1615 | x| oes | x| o7 | =] 233 |80)
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West  oox| o077 | x| 20 | x| 1615 | x| o063 | x| o7 | = 143 |G
West  oox| o077 | x| 34 | x| 1615 | x| o063 | x| o7 | =[ 178 |60
West  oox| o077 | x| 182 | x| 1615 | x| o063 | x| o7 | =] 8.98 |80)
West  o9x| o077 | x| 408 | x| 1615 | x| o063 | x| o7 | =[ 2014 |0
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
(83)m= 351.76| 643.56 | 979.14 |1346.94| 1607.95| 1633.9 |1560.06| 1363.62| 1108.36| 739.72 | 429.88 | 295.25 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= |1004.86| 1294.34| 1608.07| 1939.79| 2162.57| 2152.89| 2056.66| 1867.01| 1630.93| 1298.62| 1030.63| 928.91 | (84)
Temperature during heating periods in the living area from Table 9, Thl (°C) (85)
Utilisation factor for gains for living area, hl,m (see Table 9a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(86)m= 1 1 0.99 0.97 0.91 0.76 0.6 0.67 0.9 0.99 1 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.47 | 19.66 | 19.96 | 20.36 | 20.71 | 20.92 | 20.98 | 20.97 | 20.79 | 20.32 | 19.82 | 19.45 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 19,89 | 19.89 | 19.89 | 19.9 | 19.9 | 19.91 | 19.91 | 19,91 | 19.91 | 19.9 | 19.9 | 19.9 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 1 | 1 | 0.99 | 0.96 | 0.87 | 0.67 | 0.46 | 0.53 | 0.84 | 0.98 | 1 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)
(90)m=| 17.84 | 18.11 | 18.55 | 10.13 | 19.61 | 19.85 | 19.9 | 19.9 | 19.73 | 19.09 | 18.35 | 17.81 (90)
fLA = Living area + (4) = 0.28 (91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m:| 183 | 18.54 | 18.95 | 19.48 | 19.91 | 20.15 | 20.21 | 20.2 | 20.03 | 19.43 | 18.77 | 18.26 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 18.3 | 18.54 | 18.95 | 19.48 | 19.91 | 20.15 | 20.21 | 202 | 20.03 | 19.43 | 18.77 | 18.26 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m=| 1 | 1 | 0.99 | 0.96 | 0.87 | 0.69 | 05 | 0.57 | 0.85 | 0.98 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= |1003.96| 1290.42| 1590.4 | 1857.94| 1878.63| 1490.47| 1028.19| 1065.52| 1388.18| 1274.49| 1028.33| 928.34 | (95)
Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
©7)m= |4165.67| 4051.77| 3689.6 |3105.87| 2408.04| 1614.26| 1048.5 | 1102.7 |1728.68| 2588.95| 3431.88| 4153.01| 97)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |2352.31| 1855.63| 1561.8 | 898.51 | 393.89 | 0 | 0 | 0 | 0 | 977.96 |1730.55| 2399.16
Total per year (kWh/year) = Sum(98):.ss.12 = 12169.8 |(98)

Space heating requirement in KWh/mz/year (99)
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Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 93.5 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
|2352.31| 1855.63| 1561.8 | 898.51 | 393.89 | 0 | 0 | 0 | 0 | 977.96 |1730.55| 2399.16|
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|2515.84| 1984.63| 1670.37| 960.97 | 421.27 | 0 | 0 | 0 | 0 | 1045.94| 1850.86| 2565.94
Total (kWh/year) =Sum(211), ,,, = 13015.83 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m=|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)

Water heating

Output from water heater (calculated above)
| 229.03| 201.88 | 212.05 | 190.14 | 186.37 | 166.57 | 160.02 | 175,53 | 175.2 | 197.16 | 208.42 | 223,53

Efficiency of water heater 79.8 (216)

(217)m:| 89.44 | 89.32 | 89.07 | 88.43 | 86:76 | 79.8 | 79.8 | 79.8 | 79.8 | 88.51 | 89.21 | 89,48 (217)

Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 256.08| 226.01 | 238.07 | 215.02 | 214.8 | 208.74 | 200.53 | 219.96 | 21955 | 222.76 | 233.62 | 249.82

Total = Sum(219a), ,, = 2704.95 |(219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 13015.83

Water heating fuel used 2704.95

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)
boiler with a fan-assisted flue (230¢)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 75 (231)
Electricity for lighting 645.42 (232)
Energy Emission factor Emissions
kWhl/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = II|(263)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
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Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (232) x = | ssa97  wes

Total CO2, kglyear sum of (265)...(271) = (272)

reR - e Jen

DRAFT
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.14
Printed on 27 July 2018 at 15:30:42

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 261.79m?

Site Reference :  Fitzroy Park Plot Reference:  Plot4 - MVHR
Address : Plot 4, 55 Fitzroy Park, London, N6 6JA

Name:

Address :

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 16.04 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 14.18 kg/m? OK

1b TFEE and DFEE
Target Fabric Energy Efficiency (TFEE 66.6 kWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Database: (rev 429, product index 017691):

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Vaillant

Model: ecoTEC plus 630 H system A

Model qualifier: VU GB 306/5-5 A

(Regular)

Efficiency 89.4 % SEDBUK2009

Minimum 88.0 % OK

Secondary heating system: None
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Regulations Compliance Report

5 Cylinder insulation

Hot water Storage: Measured cylinder loss: 2.00 kWh/day
Permitted by DBSCG: 2.56 kWh/day OK
Primary pipework insulated: Yes OK
Space heating controls TTZC by plumbing and electrical services OK
Hot water controls: Cylinderstat OK
Independent timer for DHW OK
Boiler interlock: Yes OK
7 Low energy lights
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

8 Mechanical ventilation

Continuous supply and extract system

Specific fan power: 0.56
Maximum 15 OK
MVHR efficiency: 88%
Minimum 70% OK
9 Summertime temperature
Overheating risk (Thames valley): Medium OK
Aver
11.42
17.69
19.21
7.02m2
9.82m?2
23.82
: East m2
Windows facing: East 3m?
Windows facing: South 8.96m?
Windows facing: South 16.3m?
Windows facing: South East 8.29m2
Windows facing: South West 8.46m2
Roof windows facing: Unspecified 8.88m?2
Ventilation rate: 4.00
Blinds/curtains: Light-coloured curtain or roller blind

Closed 100% of daylight hours

10 Key features
Air permeablility 3.0 m3/mzh
Windows U-value 1.1 W/im2K

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 2 of 2



DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 4, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) x| 2.86 @) = [ 46446 |G32)
First floor (1b) x| 3 @) = [ 20817  |@3b)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1le)+.....(1n) @)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)
2. Ventilation rate:

main secondary other total ms3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(Ga)
Number of open flues | o || o |*| o | 7| 0 | x20= |I|(6b)

Number of intermittent fans

Number of passive.vents |I| x10 = |I|(7b)
Number of flueless gas fires |I| x40 = II'(?c)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 )
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter O 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-10.2x (14) + 100] = 0 (15)
Infiltration rate (8) +(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 3 a7)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19)
Shelter factor (20)=1-[0.075x (19)] = 1 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = 0.15 (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 3.7 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.19 | 0.19 | 0.18 | 016 | 0.16 | 0.14 | 0.14 | 0.14 | 0.15 | 0.16 | 0.17 | 0.18
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

0.5
0.5
74.8

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(23a)
(23b)
(23c)

(24a)m:| 0.32 | 0.31 | 0.31 | 0.29 | 0.29 | 0.27 | 0.27 | 0.26 | 0.28 | 0.29 | 0.29 | 03 | (242)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
aymqg o | o [ o [ o | o | o [ o [ o | o [ o | o | o | (24b)
¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@amg o | o [ o [ o | o | o [ o [ o | o [ o | o | o | (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
admatmmonnfend. | 0 fmmommlmoml 0 | o [we | o | owslmmosslie 4 (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 0.32 | 031 | 0.31 | 0.29 | 0.29 | 0.27 | 0.27 | 0.26 | 0.28 | 0.29 | 0.29 | 03 | (25)
Jeal A W I
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K
Windows Ty/pe 1 XU[L/( 1.1)+ 0.04] = (27)
Windows Type 2 XU[L/(1.1)+ 0.04] = (27)
Windows Type 3 XU[L/(1.1)+ 0.04] = (27)
Windows Type 4 XU[L/(1.1)+0.04] = (27)
Windows Type 5 XU[L/(1.1)+004] = (27)
Windows Type 6 XU[L(11)+0.04] = (27)
Windows Type 7 XU[L/(1.1)+0.04] = (27)
Windows Type 8 x1[1/(1.1)+0.04] = 1.58 @7
Windows Type 9 8.96 x1/[1/(1.1)+0.04] = 9.44 (27
Windows Type 10 16.3 x1[1/(1.1)+0.04] = @7
Windows Type 11 8.29 x1/[1/(1.1)+0.04] = 8.73 (27
Windows Type 12 8.46 x1/[1/(1.1)+0.04] = 8.91 (27
Rooflights 888 | xU1/(11)+004] = (27b)
Floor [ 1624 | x| o013 | =| 21112 | | [ | |28)
Walls Typel | 16914 | [ ss9s | | 8016 | x[ o015 | =| 12020 | | [ | [ 29)
Walls Type2 | 11856 | [ 4801 | | 7085 | x[ o015 | =| 1088 | | [ | |29
Roof Typel [ 6301 | | sss | [ s413 | x| o013 | = 704 | | [ | [ (30)
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Roof Type2 [ 9939 | | o | | 99398 | x| o013 | =| 1202 | | [ | (€

Total area of elements, m2 612.5 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 217.37 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K 52.75 (36)

if details of thermal bridging are not known (36) = 0.15 x (31)
Total fabric heat loss (33) +(36) = 270.12 (37)

1 it

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m=| 79.84 | 789 | 77.95 | 7324 | 7229 | 6757 | 67.57 | 66.63 | 69.46 | 7229 | 74.18 | 76.07 (38)

Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 349.97| 349.02 | 348.08 | 343.36 | 342.42 | 337.7 | 337.7 | 336.75 | 339.59 | 342.42 | 344.3 | 346.19

Average = SUm(39)..... /12= 343.12 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 134 | 1.33 | 1.33 | 131 | 131 | 1.29 | 1.29 | 1.29 | 13 | 131 | 1.32 | 132

Average = Sum(40). .. /12= 131 [ 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Vater heating.€ iren W Wwmw B L

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 107.4 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 118.14| 113.85 | 109.55 | 105.26 | 100.96 | 96.66 | 96.66 | 100.96 | 105.26 | 109.55 | 113.85 | 118.14

Total = SUm(44), ., = 1288.84  |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m=| 175.2 | 153.23 | 158.12 | 137.86 | 132.28 | 114.14 | 105.77 | 121.37 | 122.82 | 143.14 | 156.25 | 169.68

Total = SUM(45),_ = 1689.88  |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m=| 26.28 | 22.99 | 23.72 | 20.68 | 19.84 | 17.12 | 15.87 | 18.21 | 18.42 | 21.47 | 23.44 | 25.45 | (46)
Water sforage Toss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 250 (47

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
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a) If manufacturer’s declared loss factor is known (kWh/day):
Temperature factor from Table 2b 0.54

Energy lost from water storage, kWh/year (48) x (49) = 1.08
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kwWh/litre/day)

If community heating see section 4.3

Volume factor from Table 2a

Temperature factor from Table 2b

Energy lost from water storage, kWh/year (47) x (51) x (52) x (83) =
Enter (50) or (54) in (55) 1.08
Water storage loss calculated for each month ((56)m = (55) x (41)m

(56)m=| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 324 | 33.48 | 33.48 | 324 | 33.48 | 324 | 33.48 |
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m=| 33.48 | 30.24 | 33.48 | 32.4 | 33.48 | 32.4 | 33.48 | 33.48 | 32.4 | 33.48 | 32.4 | 33.48 |

H

Primary circuit loss (annual) from Table 3

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 |

Combi loss calculated.for each month (61)m = (60) + 365 x (41)m
(61)m=|0|o|o|o|o|o|o|o|o|o|o|o

Total heat required for/\water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

(62)m= | 231.95| 204.49 | 214.87 | 192.77 | 189.02 | 169.06 | 162,51 | 178.12 | 177.74 | 199.88 | 211.16 | 226.42 |

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0"if no solar contribution to water heating)
(add additional lines if FGHRS 'and/or WWHRS applies; see Appendix G)
(63)m:|0|0|0|0|0|0|0|0|0|0|0|0

Output from water heater
(64)m= | 231.95| 204.49 | 214.87 | 192.77 | 189.02 | 169.06 | 162,51 | 178.12 | 177.74 | 199.88 | 211.16 | 206.42

(48)
(49)
(50)

(51)

(52)
(53)

(54)
(55)

(56)

(67)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual):.... 2357.97

[ 64)

Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m:|103.65| 91.95 | 97.97 | 89.77 | 89.38 | 81.88 | 80.56 | 85.75 | 84.77 | 92.99 | 95.88 |101.81|

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(66)m= | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 38.03 | 33.77 | 27.47 | 20.79 | 15.54 | 13.12 | 14.18 | 18.43 | 24.74 | 31.41 | 36.66 | 39.08 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 426.53| 430.96 | 419.8 | 396.06 | 366.09 | 337.92 | 319.1 | 314.67 | 325.82 | 349.57 | 379.54 | 407.71 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 |

Pumps and fans gains (Table 5a)
(70)m:|3|3|3|3|3|3|3|3|3|3|3|3|

(65)

(66)

(67)

(68)

(69)

(70)
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Losses e.g. evaporation (negative values) (Table 5)

(7L)m= |-123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | (72)
Water heating gains (Table 5)
(72)m= | 139.31| 136.83 | 131.68 | 124.68 | 120.13 | 113.73 | 108.28 | 115.26 | 117.73 | 124.98 | 133.17 | 136.84 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m=| 676.1 | 673.8 | 651.19 | 613.76 | 573.99 | 537 | 513.79 | 520.59 | 540.53 | 578.2 | 621.61 | 655.87 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
Northeastoox[ o077 | x| 1022 | x| 11228 | x| 06 | x| o7 | = e300 |79
Northeastoox| o077 | x| 1921 | x| 2207 | x[ 06 | x| o7 | =| 12841 |79
Northeastoox| o077 | x| 2921 | x| 4138 | x| o6 | x| o7 | =| 23138 |79
Northeastoox| o077 | x| 2921 | x| 6796 | x| 06 | x| o7 | =| 37906 |79
Northeastoox| o077 | x| 2921 | x| o135 | x[ o6 | x| o7 | =|  s074 |79
Northeast o,9x| 0.77 | X | 19.21 | X | 97.38 | X | 0.6 | X | 0.7 | = | 544.5 |(75)
Northeastoox[ o077 | x| 1921 | x[ 911 | x| 06 | x| o7 | =] 50937 |75
Northeastoox| o7z, | x| 1921 x| e J x| os | x| o7 | =| ae08 |79
Northeasto.ox| o077 . | x| 1921 | x| s042 /f x| o6 | x| o7 | =| ‘2892 |79
Northeasto.ox| o077, | x| 1921 || 2807/ | x [ o6 | x| o7 | =| 1598 |79
Northeastoox| o077, | x| “1921 [ x| 142 L xl = oe [ x| o7 | =[ 793 |09
Northeastoox| o077 | x| 1921 [ x| 921 | x| Tes [x| o7 |=| sz |79
East| 0.9x{ 2 [ x| 15 || 1962 | x|[ es | x| o7 | = 17218 |9
East 0.9x| 2 | X | 15 | X | 19.64 | X | 0.6 | X | 0.7 | = | 17.15 |(76)
East  0.9x| 2 | x| 15 | x| s34 | x| 06 | x| o7 | =] ss |79
East  0.9x| 2 | x| 15 | x| 342 | x| 06 | x[ o7 | =] s |79
East  o.9x| 2 | x| 15 | x| e2z | x| o6 | x| o7 | =] ss25 |78
East 0. 2 [ x| 15 | x| 6327 | x| 06 | x| o7 |=| ss25 |76
Bast  0.9x| 2 [ x| 15 | x| 92 | x| o6 | x| o7 |=| soss |79
East  0.9x| 2 | x| 15 | x| 9228 | x| 06 | x|[ o7 | =] soss |79
East  0.9x| 2 | x| 15 | x| 1800 | x| 06 | x[ o7 | =] o8 |9
East  o.x| 2 | x| 15 | x| 11809 | x| o | x[ o7 | =] es75s |8
East  0.9x| 2 | x| 15 | x| ws77 | x| 06 | x[ o7 | =] 10100 |8
East 0. 2 [ x| 15 | x| 1577 | x| o6 | x| o7 | =[ 10000 |76
East  0.9x| 2 [ x[ 15 | x| 1022 | x| o6 | x| o7 | =[] 9624 |9
East  0.9x| 2 | x| 15 | x| 1022 | x| 06 | x[ o7 | =] 9624 |9
East  0.9x| 2 | x| 15 | x| o468 | x| 06 | x|[ o7 | =| ser |79
East  0.9x 2 [ x[ 15 | x| 968 | x| 06 | x| o7 | = ser |09
East  0.9x| 2 | x| 15 | x| 7359 | x| 06 | x[ o7 | =] es26 |70
East 0. 2 [ x[ 15 | x| 750 | x| o6 | x| o7 | =[] es26 |76
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East  0.9x| 2 | x| 15 | x| 459 | x| 06 | x[ o7 | =] ses |9
East  0.9x| 2 | x| 15 | x| 459 | x| 06 | x[ o7 | =] ses |9
East  0.9x| 2 [ x{ 25 | x| 24409 | x| 06 | x| o7 |=| 213 |08
East o,9x| > | X | 15 | X | 24.49 | X | 0.6 | X | 0.7 | = | 21.38 |(76)
East  0.9x| 2 [ x| 15 | x[ 115 | x| o6 | x| o7 | =] 14.1 |76)
East  0.9x| 2 [ x| 15 | x[ 1615 | x| o6 | x| o7 | =] 14.1 |76)
Southeastoox| o077 | x[ 982 | x| 379 | x[ o6 | x| o7 | =[ 10516 |07
Southeastoox| o077 | x| 820 | x| s | x| oe | x| o7 | =] s |@D
Southeastoox| o077 | x| 982 | x| 667 | x[ 06 | x| o7 | =[ 17913 |
Southeastoox| o077 | x| 820 | x| 6267 | x[ 06 | x| o7 | =[ 15120 |
Southeastoox| o077 | x| 982 | x| 87 | x| 0.6 | x| 07 [ = | 245.1 [(77)
Southeastoox| o077 | x[ 820 | x| s | x[ os | x| o7 | =[ 20801 |
Southeastoox| 077 | x[ 982 | x| 1625 | x[ o6 | x| o7 | =[ s0360 |
Southeastoox| o077 | x| 820 | x| 10625 | x| 06 | x| o7 | =[ 2se3r |07
Southeastoox| o077 | x| 92 | x| 11000 | x[ o6 | x| o7 | =[ 31 |7
Southeastoox| o077 | x| 820 | x| 11000 | x[ o6 | x| o7 | =[ 28718 |7
Southeastoox| 077 | x[ es2 | x| ms1s | x[ os | x| o7 | = swmzr |
Southeasto.ox|. 077 | xpfos20] x| 11815 [ 0.6 | o 0.7 | = 2808 |
Southeastoox| oz, | x| 982 [x| 11301 | x| o6 | x| o7 | =| 388 |07
Southeastoox| o077 | x| 8290 | x| 1ze1 /| x|  os | x| o7 | =[ 2rass |
Southeastoox| o077, | x| 98 .4 x| 10439 | x| 06 | x|l..0z..| = 203 |0
Southeasto.ox| o077 | x| 820 | x| 10439 wfwefr 06 | x| o7 | = os8 |
Southeastoox| o7z | x| 982 | x| 928 | x| ‘es | x| o7 | =| 2688 |0
Southeastogx| o077 | x| 820 | x| g8 | x| a6 | x| o7 | = 2a04 |
Southeastoox| 077 | x [ 982 | x| e927 | x[ o6 | x| o7 | =[ 19788 |
Southeastoox| o077 | x| 820 | x| 927 | x| o6 | x| o7 | =] 16713 |77
Southeastoox| o077 | x| 92 | x| aa0r | x[ 06 | x| o7 | =[ 12598 |
Southeast 0.9x | 0.77 [ x| 8.29 | x| 4407 | x| 0.6 [ x| 0.7 [ =] 106.34 [77)
Southeasto,gxl 0.77 | X | 0.82 | X | 31.49 | X | 0.6 | X | 0.7 | = | 90 |(77)
Southeastoox| o077 | x[ 820 | x| 3149 [ x[ o8 | x| o7 | =[ e |
South  oox| o077 | x| 1142 | x| 4675 | x| o6 | x| o7 | =[ 154 |9
South  o9x| o077 | x| 1769 | x| 4675 | x| 06 | x| o7 | =[ 2072 |79
South  o9x| o077 | x| 896 | x| 475 | x[ 06 | x| o7 | =[ 12192 |8
South  o9x| o077 | x| 163 | x| 475 | x[ 06 | x| o7 | =[ 2218 |9
South  oox| o077 | x| 14 | x| sz | x[ os | x| o7 | =  2sa5 |9
South  oox| o077 | x| 1760 | x| w5z | x[ os | x| o7 | =[ sea2a |9
South  oox| o077 | x| see | x| 757 | x[ os | x| o7 | =[ 19068 |9
South  oox| o077 | x| 163 | x| wsz7 | x[ os | x| o7 | =[ ses26 |09
South  o9x| o077 | x| 1142 | x| o9zs3 | x[ o6 | x| o7 | =[ 32410 |8
South  o9x| o077 | x| 1769 | x| 9zs3 | x[ o6 | x| o7 | =[ s0210 |8
South  oox| o077 | x| see | x| erssa | x[ os | x| o7 | =[ 2543 |9
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South  o9x| o077 | x| 163 | x| 9ers3 | x| 06 | x| o7 | =[ 4273 |79
South  o9x| o077 | x| 1142 | x| 11023 | x| 06 | x| o7 | =[ seear |79
South  o9x| o077 | x| 1769 | x| 11023 | x[ o6 | x| o7 | =[ serss |8
South  o9x| o077 | x| 896 | x| 11023 | x[ o6 | x| o7 | =[ 28748 |9
South  oox| o077 | x| 163 | x| 1028 [ x[ o8 | x| o7 | =[ 52008 |09
South  oox| o077 | x| 142 | x| 1487 | x[ o8 | x| o7 | =[ sss |09
South  o9x| o077 | x| 17ee | x| 11487 | x| 06 | x| o7 | =[ - s0145 |79
South  oox| o077 | x| see | x| 11487 | x[ o6 | x| o7 | =[ 20057 |79
South  o9x| o077 | x| 163 | x| 1487 | x[ o6 | x| o7 | =[ 54408 |9
South  o9x| o077 | x| 1142 | x| 1085 | x[ 06 | x| o7 | =[ seras |9
South  oox| o077 | x| 1760 | x| 1085 | x[ os | x| o7 | =[ se019 |9
South  oox| o077 | x[ see | x| 1085 | x[ o8 | x| o7 | =[ 2883 |9
South  oox| o077 | x| 163 | x| 1108 | x|[ 06 | x| o7 | =[ s4a7 |9
South  oox| o077 | x| 1142 | x| 1801 | x| 06 | x| o7 | =[ 002 |79
South  o9x| o077 | x| 1769 | x| 10801 | x[ o6 | x| o7 | =[  sse1a |9
South  o9x| o077 | x| 896 | x| 10801 | x[ o6 | x| o7 | =[ 28168 |09
South  oox| o077 | x| 163 | x| w801 | x[ o6 | x| o7 | =[ 51044 |09
South.0oxl. 077 | xefumarde] x| 10480 o 06 | pelieraad =plinsases @@
South  oox| “ezz.. | x| 1769 [ x| 10480 | x| o6 | x| o7 | =| sa000 |79
South  oox| o077z | x| 896 | x| 10489/ | x| o6 | x| o7 | =| o3ss |79
South  oox| o077 | x| 163 .4 x| 10489 | x| 06 | x|l..0z...|=| 4ames |79
South  oo9x| o077 | x| 1142 | x| 1018 wwef 06 | x| o7 | =| s3mes |79
South  oox| o077 | x| 1760 | x| 1018 | x| ‘es |x| o7 | =[  sas |9
South  —o9x| o077 | x| 89 | x| 018 |x|[ a6 | x| o7 |=[ 2esm |09
South  o9x| o077 | x| 163 | x| 1018 | x| o6 | x| o7 | =[ 43z |9
South  oox| o077 | x| 1142 | x| sse [ x[ os | x| o7 | =[  2ram |9
South  o9x| o077 | x| 1769 | x| ss0 | x[ o6 | x| o7 | =[ a2 |@s
South  o9x| o077 | x| 896 | x| ss9 | x[ o6 | x| o7 | =[ 253 |09
South  o9x| o077 | x| 163 | x| ss9 | x|[ o6 | x| o7 | =[ susm |79
South  oox| o077 | x| 142 | x| sa2 | x[ os | x| o7 | =[ 182 |o9
South  oox| o077 | x| 1769 | x| ssa2 | x[ os | x| o7 | =[ 28533 |9
South  oox| o077 | x| 896 | x| 42 | x| 06 | x| o7 | =[ 1452 |09
South  o9x| o077 | x| 163 | x| ssa2 | x[ o6 | x| o7 | =[ 2620 |09
South  o9x| o077 | x| 1142 | x| 404 | x[ o6 | x| o7 | =[ 13428 |9
South  oox| o077 | x| 1769 | x| 404 [ x[ os | x| o7 | = 208 |78)
South  o9x| o077 | x| 89 | x| 404 | x| 0.6 [ x| 07 | = 10535 |79
South  oox| o077 | x[ 163 | x| 404 | x[ o6 | x| o7 | =[ 10166 |9
Southwestoox| o077 | x [ 117 | x| s | [ os | x| o7 | =[ 7518 |09
Southwesto,9x| 0.77 | X | 8.46 | X | 36.79 | | 0.6 | X | 0.7 | = | 90.6 |(79)
Southwestoox| o077 | x| 117 | x| ee67 | [ o6 | x| o7 | =[ 12808 |9
Southwestoox| o077 | x| sae | x| 267 | [ o6 | x| o7 | =[ 1sa33 |09
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Southwesto.ox| o077 | x| 117 | x| e | [ o0e | x| o7 | =[ 12 |09
Southwestoox| o077 | x| 846 | x| s | [ os | x| o7 | =[ 21215 |09
Southwestoox| o077 | x| 117 | x| 10825 | [ o0e | x| o7 | =[ 271 |9
Southwesto.ox | 0.77 | x| 8.46 | x| 10825 | 0.6 [ x| 0.7 [ =] 261.63 [(79)
Southwestoox| 077 | x[ 117 | x| 190 | [ os | x| o7 | =[ 24317 |09
Southwestoox| o077 | x[ 846 | x| 1900 | [ os | x| o7 | =[ 20305 |9
Southwesto.ox| o077 | x| 117 | x| 1815 | [ o6 | x| o7 | =[ 2sa |09
southwesto.ox| o077 | x [ sas | x[ 11815 | | 06 | x| 07 [ = 20093 |79
Southwestoox| o077 | x| 117 | x| 1391 | [ o | x| o7 | =[ 23274 |9
Southwesto.ox | 0.77 | x| 8.46 [ x| 1301 | 0.6 [ x| 0.7 [ =] 280.49 [(79)
Southwesto.ox| 077 | x [ 117 | x| 10430 | | 0.6 [ x| 07 [ = 21320 |9
Southwestoox| 077 | x[ 846 | x| 10430 | [ os | x| o7 | =[ 25705 |09
Southwestoox| 077 | x [ 117 | x| e85 | [ os | x| o7 | =[ 1872 |(9
Southwestoox| 077 | x [ 846 | x| o285 | | 0.6 [ x| 07 [ =] 22864  |(79)
Southwesto,ox | 0.77 | x| 117 | x| 6027 | | 0.6 [ x| 0.7 [ =] 141.53 [79)
Southwestoox| o077 | x| 846 | x| 6927z | [ o6 | x| o7 | =[ 17086 |9
Southwestoox| 077 | x[ 117 | x| 407 | [ os | x| o7 | =[ w005 |09
Southwesto.ox|. 077 | xpfBae] x | 4407 | 0.6 | pef 0.7 | = 10852 |9
Southwesto.ox| o7y, | x| 117 x|l 8149 4 | os | x| o7 | = e43¢a |09
Southwestoox| o077 . | x| 846 | x| 8149 /| | L os |x| o7 | = 8 |09
Northwestoox| o077 | x| 2382 . x| 1128 | x| o6 [x|._0z...=| 7825 [@&
Northwestoox( o077 | x/| 2382 | x| 2297 e 06 [ x| o7 | = 15028 @Y
Northwestoox| o077 | x| 2382 | x| auss | x| "o | x| o7 | =| 28688 |6
Northwestoox|~ o077 | x| 2382 [ x| gree | x| o6 [ x| o7 | =| 4024 |
Northwestoox| o077 | x| 2382 | x| o135 | x[ 06 | x| 07 | =| essa |6y
Northwestoox| o077 | x| 2382 | x| 9738 | x[ 06 | x| o7 | =| emiz |6
Northwestoox[ 077 | x| 2382 | x| 911 | x| 06 | x| o7 | =| e |@®Y
Northwestoox[ o077 | x| 2382 | x| 7263 | x| 06 | x| o7 | =| so3s3 @Y
Northwestoox| o077 | x [ 2382 | x| s042 | x| 0.6 | x| 07 [ = 34057 )
Northwestoox| o077 | x| 2382 | x| 2807 | x| o6 [ x| 07 | =] 10459 |8
Northwestoox| o077 | x| 2382 | x| 242 | x[ 06 | x| o7 | =| w4z |6
Northwesto,gxl 0.77 | X | 23.82 | X | 9.21 | X | 0.6 | X | 0.7 | = | 63.88 |(81)
Rooflights 0.9x 1 | x[ sss | x[ 26 | x[ os | x[ o8 | =] 9974 @2
Rooflights 0.9x | 1 [ x| 88 | x| s | x| o6 | x| o8 |=[ 20715 |®
Rooflights 0.9x | 1 | x| 88 | x[ 9 | x| 06 | x[ o8 | =] s |6
Rooflights o_9x| 1 | X | 8.88 | X | 150 | X | 0.6 | X | 0.8 | = | 575.42 |(82)
Rooflights 0.9x | 1 | x| 888 | x| 192 | x| 06 | x[ o8 | =] 7354 [@2
Rooflights 0.9x | 1 | x| 88 | x[ 200 | x| 06 | x|[ o8 | =] 723 [@2
Rooflights 0.9x | 1 | x| 88 | x| 18 | x|[ o6 | x| o8 |=[ 72508 [®
Rooflights 0.9x | 1 | x| 88 | x| 157 | x| o6 | x| o8 | =[] 0228 |®
Rooflights 0.9x | 1 | x| 888 | x| 15 | x| o6 | x[ o8 | =] 416 |62

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 8 of 11



DER WorkSheet: New dwelling design stage

Rooflights 0.9x | 1 | x| sss | x| 66 [ x| 0.6 [ x| 08 [ =] 25319 |(82)
Rooflights 0.9x | 1 | x| 888 | x[ 33 | x| o6 | x[ o8 | =] 12650 [(2
Rooflights 0.ox | 1 | x| 88 | x[ 21 | x| o6 | x[ o8 | =] sos [
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
@®3)m= 1374.92|2386.31|3378.85|4370.92|5059.45|5093.61|4881.43|4357.76|3721.28|2668.44| 1655 |1171.31| (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 2051.03| 3060.11 | 4030.04 | 4984.69 | 5633.44 | 5630.61 | 5395.23 | 4878.35 | 4261.81 | 3246.64 | 2276.61 | 1827.18 | (84)
Temperature during heating periods in the living area from Table 9, Thl (°C) (85)
Utilisation factor for gains for living area, hl,m (see Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov | Dec
@m=| 095 | 088 | 078 | 064 | 049 | 036 | 027 | 03 | 048 | 074 | 09 | o096 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.01 | 19.48 | 19.97 | 20.42 | 20.69 | 20.82 | 20.87 | 20.86 | 20.75 | 20.33 | 19.57 | 18.92 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 19.81 | 19.81 | 19.82 | 19.83 | 19.83 | 19.85 | 19.85 | 19.85 | 19.84 | 19.83 | 19.83 | 19.82 | (88)
Utilisation factor-for gains for rest of dwelling;h2,m (see Table 9a)
(89)m=| 0.94 | 0.86 | 0.75 | 0.6 | 0.44 | 0.3 | 0.2 | 0.23 | 0.42 | 0.7 | 0.89 | 0.95 | (89)
Mean internal temperature in the rest of dwelling T2 (follow/steps 3'to 7 in Table 9¢)
(90)m=| 17.18 | 17.84 | 18.52 | 19.13 | 19.47 | 19.63 | 1967 | 19.67 | 19.56 | 19.04 | 17.99 | 17,06 (90)
fLA = Living area + (4) = 0.54 (91)
Mean internal temperature (for the whole dwelling) = flL/A x T1 + (1 — fLA) X T2
(92)m=| 18.16 | 18.72 | 19.3 | 10.83 | 20.13 | 20127 | 20.32 | 20.31 | 20.2 | 19.73 | 18.84 | 18.06 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 18.16 | 18.72 | 19.3 | 19.83 | 20.13 | 20.27 | 20.32 | 20.31 | 20.2 | 19.73 | 18.84 | 18.06 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m=| 0.92 | 0.84 | 0.74 | 06 | 0.46 | 0.32 | 0.23 | 0.26 | 0.44 | 0.69 | 0.87 | 0.94 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m=|1890.46|2580.21|2981.38|2998.41|2574.45|1822.42|1227.09|1276.79|1869.93|2252.31| 1986 |1711.42| (95)
Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97)m= |4851.68| 4823.35| 4455.98| 3751.77| 2885.81| 1916.29| 1254.87| 1316.6 |2071.79| 3125.98| 4042.4 |4799.24| 97)
Space heating requirement for each month, kwWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |2203.15| 1507.39| 1097.1 | 542.42 | 231.65 | 0 | 0 | 0 | 0 | 650.01 |1480.61| 2297.34
Total per year (kWh/year) = SUM(98)..59.12 = 10009.67 |(98)

Space heating requirement in kwWh/mz2/year
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Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1 -(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 90.4 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Dec kWhlyear
Space heating requirement (calculated above)
|2203.15| 1507.39| 1097.1 | 542.42 | 231.65 | 0 | 0 | 0 | 0 | 650.01 |1480.61| 2297.34|
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|2437.11| 1667.47| 1213.6 | 600.02 | 256.25 | 0 | 0 | 0 | 0 | 719.04 |1637.84| 2541.31
Total (kWh/year) =Sum(211), ,,, = 11072.65 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m=|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)
Water heating
Output from water heater (calculated above)
| 231.95| 204.49 | 214.87 | 192.77 | 189.02 | 169.06 | 162.51 | 178.12 | 177.74 | 199.88 | 211.16 | 226.42
Efficiency of water heater 79.7 (216)
(217)m:| 89.26 | 88.97 | 88.46 | 87.33 | 85.26 | 79.7 | 79.7 | 79.7 | 79.7 | 87.63 | 88.91 | 89,32 (217)
Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 259.86| 229.83 | 242.91 | 220.75 | 221.71 | 212.12 | 203.91 | 223.48 | 223,01 | 228.09 | 2375 | 253.48
Total = Sum(219a), ,, = 2756.63 |(219)
Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 651.29

central heating pump:
boiler with a fan-assisted flue

Total electricity for the above, kWh/year sum of (230a)...(230g) =

Electricity for lighting

Energy Emission factor

kWh/year kg CO2/kWh
Space heating (main system 1) (211) x =
Space heating (secondary) (215) x =
Water heating (219) x =

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com

11072.65

2756.63

726.29

671.54

Emissions
kg CO2/year

2391.69

i

595.43
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Space and water heating (261) + (262) + (263) + (264) = 2987.12 (265)
Electricity for pumps, fans and electric keep-hot ~ (231) x = 376.94 (267)
Electricity for lighting (232) x = 348.53 (268)

Total CO2, kglyear sum of (265)...(271) = 37126 (272)

Dwelling CO2 Emission Rate (272)+~ (4) = 14.18 (273)

El rating (section 14) 84 (274)
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TER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 4, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) x| 2.86 @) = [ 46446 |G32)
First floor (1b) x| 3 @) = [ 20817  |@3b)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1le)+.....(1n) @)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)
2. Ventilation rate:

main secondary other total ms3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 =
| |

(6a)

Number of open flues | o |*[ o |*[ o | = (6b)

Number of intermittent fans

Number of flueless gas fires (7¢c)

o~ &
Number of passive.vents |I| x10 = |I|(7b)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 )
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter O 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-10.2x (14) + 100] = 0 (15)
Infiltration rate (8) +(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 5 a7)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.3 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19)
Shelter factor (20)=1-[0.075x (19)] = 1 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = (1)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 3.7 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.39 | 0.38 | 0.37 | 033 | 033 | 0.29 | 0.29 | 0.28 | 0.3 | 0.33 | 0.34 | 0.36 |
Calculafe effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) |I|(23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = IIl(zgc)

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m40|o|o|o|o o|o|o|o o|o|o| (24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
aymqg o | o | o [ o | o o | o | o | o o | o | o | (24b)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
agmg o | o [ o [ o | o o | | o | o o | o | o | (24c)

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0.57 | 0.57 | 0.57 | 0.56 | 0.55 | 0.54 | 0.54 | 054 | 0.55 | 0155 | 0.56 | 0156 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.57 | 0.57 | 0.57 | 0.56 | 0.55 | 0.54 | 0.54 | 0.54 | 0.55 | 0.55 | 0.56 | 0.56 | (25)
fea g VW I |
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K

Windows Type 1 xU[(1.4)+0.04] = [ 679 @7)
Windows Type 2 XU[L/( 1.4 )+ 0.04] = (27)
Windows Type 3 XU[L/(1.4)+004] = (27)
Windows Type 4 XU[L/(1.4)+004] = (27)
Windows Type 5 XU[L/(1.4)+0.04] = (27)
Windows Type 6 XU[L/( 1.4)+ 0.04] = (27)
Windows Type 7 XU[L/(1.4)+0.04] = (27)
Windows Type 8 0.67 x1/[1/(1.4)+0.04] = 0.89 (27
Windows Type 9 4.02 x1/[1/(1.4)+0.04] = 5.33 (27
Windows Type 10 7.31 x1/[1/(1.4)+0.04] = (27
Windows Type 11 3.72 x1/[1/(1.4)+0.04] = 4.93 (27
Windows Type 12 x1/[1/(1.4)+0.04] = 5.04 @7
Rooflights XU[L(L7) +0.04] = (27b)
Floor [ 1624 | x| o013 | =| 21112 | | [ | |28)
Walls Typel | 16914 | [ 309 | | 12024 | x| o018 | =| 2326 | | [ | |29
Walls Type2 | 11856 | [ 2153 | | o703 | x| o018 | =| 1747 | | [ | [ 29)
Roof Typel [ 6301 | | 398 | [ s008 | x| o013 | = 767 | | [ | |30)
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Roof Type2 [ 9939 | | o | | 99398 | x| o013 | =| 1202 | | [ | (€

Total area of elements, m2 612.5 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 170.22 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) =

(34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

i

Thermal bridges : S (L x Y) calculated using Appendix K 38.06 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 208.28 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m= | 144.55 | 143.82 | 143.11 | 139.76 | 139.14 | 136.22 | 136.22 | 135.68 | 137.35 | 139.14 | 140.4 | 141.73 (38)

Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 352.82| 352.1 | 351.39 | 348.04 | 347.41 | 344.5 | 344.5 | 343.96 | 345,62 | 347.41 | 348.68 | 350

Average = Sum(39):..,, /12= 348.04 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)

(40)m=| 1.35 | 134 | 134 | 1.33 | 1.33 | 1.32 | 1.32 | 131 | 1.32 | 1133 | 1.33 | 134

Average = Sum(40). .. /12= 1,33 [ 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Vater heating.€ iren W Wwmw B L

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 107.4 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 118.14| 113.85 | 109.55 | 105.26 | 100.96 | 96.66 | 96.66 | 100.96 | 105.26 | 109.55 | 113.85 | 118.14

Total = SUm(44), ., = 1288.84  |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m=| 175.2 | 153.23 | 158.12 | 137.86 | 132.28 | 114.14 | 105.77 | 121.37 | 122.82 | 143.14 | 156.25 | 169.68

Total = SUM(45),_ = 1689.88  |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m=| 26.28 | 22.99 | 23.72 | 20.68 | 19.84 | 17.12 | 15.87 | 18.21 | 18.42 | 21.47 | 23.44 | 25.45 | (46)
Water sforage Toss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
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a) If manufacturer’s declared loss factor is known (kWh/day): 48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (1)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (31) x (52) x (53) = 0 (54)
Enter (50) or (54) in (55) 1.02 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | (57)
Primary circuit loss (annual) from Table 3 |I| (58)
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m

(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(59)m=| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated.for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)

Total heat required for/\water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 230.11 | 202.83 | 213.03 | 190.99 | 187.18 | 167.28 | 160.68 | 176.28 | 175.96 | 198.05 | 209.38 | 224.58 | (62)

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0"if no solar contribution to water heating)

(add additional lines if FGHRS 'and/or WWHRS applies; see Appendix G)

(63)m:|0|0|0|0|0|0|0|0|0|0|0|0| (63)
Output from water heater
(64)m= | 230.11 | 202.83 | 213.03 | 190.99 | 187.18 | 167.28 | 160.68 | 176.28 | 175.96 | 198.05 | 209.38 | 224,58
Output from water heater (annual):. .. 2336.36 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m:|102.18| 90.63 | 96.5 | 88.35 | 87.91 | 80.46 | 79.09 | 84.28 | 83.35 | 91.52 | 94.46 |100.34| (65)
include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(66)m= | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 [ 154.21 [ 154.21 | 15412 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 38.03 | 33.77 | 27.47 | 20.79 | 15.54 | 13.12 | 14.18 | 18.43 | 24.74 | 31.41 | 36.66 | 39.08 | (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 426.53| 430.96 | 4198 | 396.06 | 366.09 | 337.92 | 319.1 | 314.67 | 325.82 | 34957 | 379.54 | 407.71 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | (69)
Pumps and fans gains (Table 5a)
(70)m:|3|3|3|3|3|3|3|3|3|3|3|3| (70)
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Losses e.g. evaporation (negative values) (Table 5)

(7L)m= |-123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | (72)
Water heating gains (Table 5)
(72)m= | 137.34| 134.86 | 129.71 | 122.7 | 118.16 | 111.75 | 106.31 | 113.28 | 115.76 | 123.01 | 131.2 | 134.87 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 674.13| 671.82 | 649.21 | 611.79 | 572.02 | 535.02 | 511.82 | 518.62 | 538.56 | 576.22 | 619.63 | 653.9 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
Northeastoox[ o077 | x| 862 | x| 11228 | x| o063 | x| o7 | = 2072 |9
Northeastoox| o077 | x| 862 | x| 2207 | x| o083 | x| o7 | =] 60.5 |75)
Northeastoox| o077 | x| 862 | x| 4138 | x| o063 | x| o7 | =] 10001 |79
Northeastoox| o077 | x| 862 | x| 6796 | x| o063 [ x[ 07 | =] 17002 |79
Northeastoox| o077 | x| 862 | x| o135 | x| o063 [ x[ 07 | =] 24084 |79
Northeastoox[ o077 | x| 862 | x| o738 | x| o3 | x| o7 | =| 25655 |79
Northeast o,9x| 0.77 | X | 8.62 | X | 91.1 | X | 0.63 | p | 0.7 | = | 240 |(75)
Northeasto9x| o7z, | x| 862 | x| 726 4 x| o6 | x| o7 | =| 108 |75
Northeastoox| o077 . | x| se2 | x| s042 /| x| o063 | x| o7 | =| 13288 |79
Northeast O.9x| 0.77 | X | 8.62 | X | 28.07 | X | 0.63 | X | 0.7 | = | 73.94 |(75)
Northeast 0.9x | 0.77 [ x| 8.62 [ x| 14.2 [ x| 0.63 [ x| 0.7 [ =] 37.4 |75)
Northeastoox| o077 | x| 862 [ x| 921 | x| ‘o083 [ x| o7 | =| 2422 [®
East. _o.x] 2 | /| o067 |x| 1964 | x| o063 | x| o7 |=| soa |7
East  0.9x| 2 | x| o067 | x| 1064 | x| o | x| o7 | =] 8.04 |76)
East  0.9x| 2 | x| o7 | x| 342 | x| oes | x| o7 | =| 15873 |09
East  0.9x| 2 | x| o067 | x| 342 | x| oes | x|[ o7 | =] 15873 |09
East  0.9x| 2 | x| o067 | x| es27 | x| o063 | x[ o7 | =] 2591 |09
East 0. 2 [ x| o067 | x| 6327 | x| o063 | x| o7 | = 2501 |9
Bast  0.9x| 2 | x| o067 | x| 9228 | x| o0es | x| o7 | = a9 e
Bast  0.9x| 2 [ x[ o067 | x| 92 | x| o0e3 | x| o7 | = a9 |79
East  0.9x| 2 | x| o7 | x| 1800 | x| oes | x[ o7 | =]  4e3: |9
East  0.9x| 2 | x| o067 | x| 109 | x| oes | x[ o7 | =] 463 |9
Bast  0.9x| 2 [ x| o067 | x| 1577 | x| o0es | x| o7 | =| araa |09
East 0. 2 | x{ o067 | x| 1577 | x| o063 | x| o7 | =| a4 |@e
East  o.ox| 2 [ x| o067 | x| 11022 | x| o063 | x| o7 | =| 4514 |79
Bast  0.9x| 2 [ x[ o067 | x| 1022 | x| o063 | x| o7 | =[ 4514 |9
Bast  0.9x| 2 | x[ o067 | x| o468 | x| o0e3 | x| o7 | =| 3w |79
East  0.9x 2 | x| o067 | x| 9468 | x| o063 | x| o7 | =| 3w |79
East  0.9x| 2 | x| o067 | x| 739 | x| o6z | x[ o7 | =] 3014 |09
East 0. 2 [ x| o067 | x| 7359 | x| o0es | x| o7 | =[ 3014 |09
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East  0.9x| 2 | x| o067 | x| 4559 | x| o0es | x|[ o7 | =] 1867 |9
East  0.9x| 2 | x| o067 | x| 4559 | x| o6z | x[ o7 | =] 1867 |9
East 0. 2 [ x| o067 | x| 2449 | x| o063 | x| o7 | =[ 1008 |6
East o,9x| > | X | 0.67 | X | 24.49 | X | 0.63 | X | 0.7 | = | 10.03 |(76)
East  0.9x| 2 | x| o7 | x| 1615 | x| o | x| o7 | =] 6.61 |76)
East  0.9x| 2 | x| o7 | x| 1615 | x| o | x| o7 | =] 6.61 |76)
Southeasto_gx| 0.77 | X | 4.41 | X | 36.79 | X | 0.63 | X | 0.7 | = | 49.59 |(77)
Southeastoox| o077 | x[ 372 | x| 79 | x[ o063 | x| o7 | = a8 |
Southeastoox| o077 | x| 441 | x| e267 | x| o83 | x| o7 | =[ saar |
Southeastoox| o077 | x| 372 | x| e67 | x| o063 | x| o7 | =[ 7125 |
Southeastoox| o077 | x [ 4a1 | x| 875 | x| o063 | x| 07 [ = 1557 |
Southeastoox| o077 | x[ 372 | x| s | x| o063 | x| o7 | =[ 9740 |
Southeastoox| o077 | x| 441 | x| 10625 | x| o0es3 | x| o7 | =[ 132 |
Southeastoox| o077 | x| 372 | x| 10625 | x| o063 | x| o7 | =[ 1208 |07
Southeasto,9x| 0.77 | X | 4.41 | X | 119.01 | X | 0.63 | X | 0.7 | = | 160.4 |(77)
Southeastoox| o077 | x| 372 | x| 11000 | x| o3 | x| o7 | =[ 13 |
Southeastoox| o077 | x[ 441 | x| 1815 | x| o6z | x| o7 | =[ 1s024 |
Southeastooxl. 077 | xpfosgzaena] x| 11815 [ox 063 | o 07 | = 13432 |
Southeastoox| o7z | x| 441 x| 1391 J x| o6z | x| o7 | =| 15882 |
Southeastoox| o077 | x| 372 | x| 1391/ | x| ~o0es | x| o7 | =[ 1208 |07
Southeasto,9x| 0.77 | X | 4.41 | X | 104.39 | X | 0.63 | X | 0.7 | = | 140.69 |(77)
Southeasto.ox| o077 | x| 372 | x| 10439 wwefw 063 | x| o7 | = 1ses |
Southeastoox| o077 | x| 441 | x| o288 | x| ees | x| o7 | =[ 12524 |
Southeastogx| o077 | x| 372 | x|, g8 | x| oes | x| o7 | =[ 1088 |
Southeasto_gx| 0.77 | X | 4.41 | X | 69.27 | X | 0.63 | X | 0.7 | = | 93.36 |(77)
Southeastoox| 077 | x[ 372 | x| 927 | x[ o063 | x| o7 | =[ 71 |
Southeastoox| o077 | x| 441 | x| aa0r | x[ o3 [ x| o7 | = 59.4 |77
Southeastoox| o077 | x| 372 | x| aa07 | x| o3 | x| 0.7 [ =] 50.1 [77)
Southeasto,gxl 0.77 | X | 4.41 | X | 31.49 | X | 0.63 | X | 0.7 | = | 42.44 |(77)
Southeastoox| o077 | x| 372 | x| a4 [ x[ o0es | x| o7 | = 35.8 |77
South  oox| o077 | x| s12 | x| 475 | x[ o063 | x| o7 | = 7315 |9
South  oox| o077 | x| 794 | x| 4675 | x| o0es | x| o7 | =[ 11345 |9
South  o9x| o077 | x| 402 | x| 475 | x| o063 | x| o7 | =[ 5744 |09
South  oox| o077 | x| 73 | x| 475 | x[ o063 | x| o7 | =[ 10445 |9
South  oox| o077 | x| s12 | x| sz | x| o063 | x| o7 | =[ 11081 |9
South  oox| o077 | x| 7ea | x| sz | x| o063 | x| o7 | =[ 188 |09
South  oox| o077 | x| 402 | x| 757 | x[ o063 | x| o7 | =[ ea0r |9
South  oox| o077 | x| 73 | x| st | x| o0es | x| o7 | =[ 1105 |9
South  o9x| o077 | x| s12 | x| 97zs3 | x[ o3 | x| o7 | =[ 1261 |9
South  o9x| o077 | x| 794 | x| o7zs3 | x[ o3 | x| o7 | =[ 2367 |9
South  oox| o077 | x| 402 | x| ersa | x| o063 | x| o7 | =[ 11083 |9
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South  o9x| o077 | x| 73 | x| ers3 | x| o0es3 | x| o7 | =[ 21789 |79
South  oox| o077 | x[ s12 | x| 11023 | x[ o063 | x| o7 | =[ 17040 |09
South  o9x| o077 | x| 794 | x| 11023 | x| o3 | x| o7 | =[ 26740 |79
South  o9x| o077 | x| 402 | x| 11023 | x| o3 | x| o7 | =[ 1343 |9
South  oox| o077 | x| 7am | x| 1028 | x| o6z | x| o7 | = 2e27 |9
South  oox| o077 | x| s12 | x| 1487 | x| o063 | x| o7 | =[ 17074 |9
South  o9x| o077 | x| 794 | x| 11487 | x| o0es | x| o7 | =| o874 |9
South  o9x| o077 | x| 402 | x| 11487 | x[ o0es | x| o7 | =[ 14113 |9
South  o9x| o077 | x| 73 | x| 11487 | x| o3 | x| o7 | =[ 25663 |9
South  o9x| o077 | x| s12 | x| 11055 | x| o063 | x| o7 | =[ 17208 |9
South  oox| o077 | x| 7ea | x| 10ss | x[ o063 | x| o7 | =[ 26825 |9
South  oox| o077 | x[ 402 | x| 1085 | x[ o063 | x| o7 | =[ 1382 |09
South  o9x| o077 | x| 73 | x| 108 | x| o0es | x| o7 | =[ 22697 |79
South  o9x| o077 | x| 512 | x| 1801 | x| o0es3 | x| o7 | =[ 1e000 |79
South  o9x| o077 | x| 794 | x| 10801 | x| o3 | x| o7 | =[ 2621 |9
South  o9x| o077 | x| 402 | x| 10801 | x| o3 | x| o7 | =[ 1327 |@®
South  oox| o077 | x| 7am | x| w801 | x| o6z | x| o7 | = 2m3 |9
South0oxl 077 | xpfumsazenal x| 10480 [oxd 063 | pelumserand =pliaesisa @@
South  oox| “ozzn. | x| 794 ['x| 1048 | x| o6z | x| o7 | =| osass |79
South  oox| o077 | x| 402 | x| 10489/ | x| o0es | x| o7 | =[ 188 |09
South  oo9x| o077 | x| z8r..4 x| 10489 | x| 0es | x|..o0z | = 2343 |9
South  oo9x| o077 | x| 512 | x| 1018 wwefs 063 | x| o7 | = 15042 |79
South  oox| o077 | x| 794 | x| 10is | x| ees |x| o7 | =[ 241238 |09
South  ~oox| o077 | x| 402 | x| 018 | x| oes | x| o7 | =[ 1817 |09
South  o9x| o077 | x| 73 | x| 1018 | x| o0es | x| o7 | =[ 262 |79
South  oox| o077 | x| 512 | x| 859 | x| o0ea | x| o7 | =[ 1202 |09
South  o9x| o077 | x| 794 | x| ss9 | x| o3 | x| o7 | =[ 2004 |8
South  o9x| o077 | x| 402 | x| ss9 | x| o3 | x| o7 | =[ 10146 |09
South  oox| o077 | x| 7am | x| sse | x[ oes | x| o7 | = 185 |9
South  oox| o077 | x| s12 | x| ssa2 | x[ o6 | x| o7 | =[ s |09
South  o9x| o077 | x| 794 | x| ss4a2 | x| o063 | x| o7 | =[ 1347 |9
South  oox| o077 | x[ 402 | x| ss4a2 | x[ o063 | x| o7 | =  esos |09
South  o9x| o077 | x| 73 | x| ssa2 | x[ o3 | x| o7 | =[ 1238 |09
South  o9x| o077 | x| s12 | x| 404 | x| o3 | x| o7 | =  e2 |09
South  oox[ 077 | x| 7e4a | x[ a4 | x[ oes | x| 07 [ = | 98.03 |(78)
South  oox| o077 | x| 402 | x| 404 | x| o0& | x| 07 [ = | 49.63 [78)
South  oox| o077 | x[ 7am | x| 404 | x[ o063 | x| o7 | =  e025 |9
Southwestoox| 077 | x[ os2 | x| s | [ o0es | x| o7 | =[ 308 |09
Southwesto,9x| 0.77 | X | 3.8 | X | 36.79 | | 0.63 | X | 0.7 | = | 42.73 |(79)
Southwestoox| o077 | x| o052 | x| 6267 | [ o063 | x| o7 | =[ se76 |9
Southwestoox| o077 | x[ 38 | x| eer | [ o063 | x| o7 | = 7278 |09
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Southwestoox| 077 | x[ os2 | x| s | [ o063 | x| o7 | = s |09
Southwestoox| o077 | x| 38 | x| s | [ o063 | x| o7 | =[ 99s9 |9
Southwestoox| o077 | x| o052 | x| 10825 | [ o3 | x| o7 | =[ 1013 |9
Southwestoox| o077 | x| 38 | x| 10825 | [ o3 | x| o7 | =[ 12339 |9
Southwestoox| o077 | x[ os2 | x| 1900 | [ o6z | x| o7 | =[ 11348 |09
Southwestoox| o077 | x[ 88 | x| 190 | [ o6z | x| o7 | =[ 1321 |09
Southwesto.ox| 077 | x| o0s2 | x| 1815 | [ o0es | x| o7 | =[ 11286 |09
Southwestoox| o077 | x| 38 | x| 1815 | [ o0es | x| o7 | =[ 1wa |09
Southwestoox| o077 | x| o052 | x| 1391 | [ o3 | x| o7 | =[ 106 |9
Southwestoox| o077 | x| 38 | x| 1391 | [ o3 | x| o7 | =[ 13220 |79
Southwesto,9x| 0.77 | X | 0.52 | X | 104.39 | | 0.63 | X | 0.7 | = | 99.54 |(79)
Southwestoox| o077 | x[ 38 | x| 10430 | [ o6z | x| o7 | =[ 12123 |09
Southwestoox| 077 | x[ os2 | x| o285 | [ o063 | x| o7 | =[ sssa |(9
Southwesto.ox| o077 | x[ 38 | x| e85 | [ o063 | x| o7 | =[ 10783 |79
Southwestoox| o077 | x| os2 | x| 6927 | [ o3 | x| o7 | =[ e0s |9
Southwestoox| o077 | x| 38 | x| e92z | [ o3 | x| o7 | =[ sas |09
Southwestoox| 077 | x[ os2 | x| 407 | [ o0es | x| o7 | = 40 |09
Southwestooxf 077 | x/ 3.8 Lx | 407 || 063 | e 0.7 b =4 51.18 |79)
Southwestoox| o770, | x| o052  ['x | =349 4 | oes | x| o7 | = 002 |9
Southwestoox| o077 . | x| 38 | x| 3149 /| | o063 |x| o7 | =[ zesz |09
Northwestoox| o077 | x| 1069 | x| 1128/ | x| o063 [ x| .0z =| 68 [@6D
Northwestoox[ o077 | x/| 1069 | x| 2297 e 063 | x| o7 | = 73 |6
Northwestoox| o077 | x| 1069 | x| 413 | x| ‘oes [ x| o7 | =| 13518 |
Northwestoox| o077 | x| 1069 [ x| 6796 | x| o83 [ x| o7 | =] 2020 |@
Northwestoox| o077 | x| 1069 | x| 9135 | x| o063 [ x[ 07 | =] 20843 |e8D)
Northwestoox| o077 | x| 1069 | x| o738 | x| o063 [ x[ 07 | =] 3816 |@D
Northwestoox[ 077 | x| 1069 | x| 911 | x| o3 | x| o7 | =| 20763 @)
Northwestoox[ 077 | x| 1069 | x| 7263 | x| o3 | x| o7 | =| 23727 |
Northwestoox| o077 | x| 1069 | x| 5042 | x| o063 | x| 07 [ = | 16472 |61
Northwestoox| o077 | x| 1069 | x| 2807 | x| o063 [ x| o7 | =] 91.7 |61)
Northwesto.ox| o077 | x| 1069 | x| 242 | x| o063 | x| o7 | =| 4638  |@6YD)
Northwestoox| 077 | x [ 1060 | x[ 921 | x[ o063 | x[ 07 [ =] 30.1 |(81)
Rooflights 0.9x | 1 [ x| 3.98 [ x| 26 [ x| 0.63 [ x| 0.7 [ =] 41.11 |(82)
Rooflights 0.9x | 1 [ x| 398 | x| s | x| oes | x| o7 | =[] 839 |6
Rooflights 0.9x | 1 | x| 398 | x[ 96 | x| o063 | x[ o7 |=] 18 |62
Rooflights 0.9x | 1 | x| 388 | x| 10 | x| o063 | x| o7 | =] 2372 @&
Rooflights 0.9x | 1 | x| 398 | x| 192 | x| oes | x|[ o7 | =] szer [@2
Rooflights 0.9x | 1 | x| 398 | x[ 200 | x| o063 |x[ o7 | =] 93626 [
Rooflights 0.9x | 1 [ x| 398 | x| 18 | x| o0es | x| o7 | =| 20887 [®
Rooflights 0.9x | 1 [ x| 398 | x| 157 | x| o0es | x| o7 | =| - 2a827 |®
Rooflights 0.9x | 1 | x| 398 | x[ 15 | x| o6z | x[ o7 | =] |18 [

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 8 of 11



TER WorkSheet: New dwelling design stage

Rooflights 0.9x | 1 | x| 398 | x| e | x| o0es | x[ o7 | =] 10437 |62
Rooflights 0.9x | 1 | x| 398 | x[ s | x| oes |x[ o7 |=| 518 |6
Rooflights 0.9x | 1 [ x| 398 | x| 21 | x| o063 | x| o7 |=[ s2a |6
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

@®3)m=| 6415 |1111.39| 1569.25| 2024.19| 2338.93| 2353.23| 2055.8 |2016.43| 1726.19| 1241.52| 7718 | 546.76 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |1315.63| 1783.21| 2218.46| 2635.98| 2910.95| 2888.25| 2767.62| 2535.04| 2264.75| 1817.74| 1391.43| 1200.66| (84)

Temperature during heating periods in the living area from Table 9, Thl (°C)
Utilisation factor for gains for living area, hl,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov | Dec
@m=| 1 1 099 | 095 | o8 [ 069 | 053 [ 059 | 084 | 098 1 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.41 | 19.65 | 19.99 | 20.41 | 20.74 | 20.93 | 20.98 | 20.97 | 20.83 | 20.36 | 19.8 | 19.38 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 19.8 | 19.81 | 19.81 | 19.82 | 19.82 | 19.83 | 19.83 | 19.83 | 19.83 | 19.82 | 19.82 | 19.81 | (88)
Utilisation factor-for gains for rest of dwelling;h2,m (see Table 9a)
(89)m=| 1 | 0.99 | 0.98 | 0.93 | 0.8 | 0.59 | 0.4 | 0.46 | 0.76 | 0.96 | 1 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow/steps 3'to 7 in Table 9¢)
(90)m=| 17.7 | 18.04 | 18.54 | 19.13 | 19.58 | 19.78 | 19/82 | 19.82 | 19.69 | 19.08 | 18.27 | 17,64 (90)
fLA = Living area + (4) = 0.54 (91)
Mean internal temperature (for the whole dwelling) = flL/A x T1 + (1 — fLA) X T2
(92)m=| 18.62 | 18.91 | 19.32 | 10.82 | 20.2 | 20.4 | 20.45 | 20.44 | 20.31 | 19.77 | 19.09 | 18.58 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 18.62 | 18.91 | 19.32 | 19.82 | 20.2 | 20.4 | 20.45 | 20.44 | 20.31 | 19.77 | 19.09 | 18.58 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m=| 1 | 0.99 | 0.98 | 0.93 | 0.82 | 0.65 | 0.47 | 0.53 | 0.8 | 0.96 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= |1313.14| 1770.76| 2169.24| 2454.88| 2398.16| 1864.2 |1300.09| 1346.72| 1801.41| 1751.81| 1384.67| 1199.13| (95)
Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97)m= | 5052.5 | 4932.09| 4504.8 |3800.08| 2954.63| 1998.36| 1325.32| 1389.66| 2144.61| 3185.71| 4180.78| 5031.66| 97)
Space heating requirement for each month, kwWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m:|2782.08|2124.41|1737.65| 968.54|414.01| 0 | 0 | 0 | 0 |1066.82| 2013.2|2851.4
Total per year (kWh/year) = SUM(98)..59.12 = 13958.11 |(98)

Space heating requirement in kwWh/mz2/year
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TER WorkSheet: New dwelling design stage

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 93.5 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
|2782.08| 2124.41| 1737.65| 968.54 | 414.01 | 0 | 0 | 0 | 0 |1066.82| 2013.2 | 2851.4 |
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|2975.49| 2272.1 |1858.45| 1035.87| 442.79 | 0 | 0 | 0 | 0 |1140.98| 2153.15| 3049.62
Total (kWh/year) =Sum(211), ,,, = 14928.46 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m=|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)

Water heating

Output from water heater (calculated above)
| 230.11| 202.83 | 213.03 | 190.99 | 187.18 | 167.28 | 160.68 | 176.28 | 175.96 | 198.05 | 209.38 | 224,58

Efficiency of water heater 79.8 (216)

(217)m:| 89.58 | 89.45 | 89.19 | 88.54 | 86:87 | 79.8 | 798 | 79.8 | 79.8 | 88.64 | 89.37 | 89,62 (217)

Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 256.87| 226.74 | 238.84 | 215.7 | 215.47 | 209.62 | 201.35 | 220.9 | 220.5 | 223.43 | 234.29 | 250.59

Total = Sum(219a), ,, = 2714.3 |(219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 14928.46

Water heating fuel used 2714.3

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)
boiler with a fan-assisted flue (230€)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 75 (231)
Electricity for lighting 671.54 (232)
Energy Emission factor Emissions
kWhl/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = II|(263)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
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Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (232) x = | aass3 |wes

Total CO2, kglyear sum of (265)...(271) = (272)

reR - e Jen

DRAFT
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.14
Printed on 27 July 2018 at 15:30:41

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 346.6m?

Site Reference :  Fitzroy Park Plot Reference:  Plot5- MVHR
Address : Plot 5, 55 Fitzroy Park, London, N6 6JA

Name:

Address :

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 14.73 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 13.14 kg/m? OK

1b TFEE and DFEE
Target Fabric Energy Efficiency (TFEE 63.3 kWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Database: (rev 429, product index 017691):

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Vaillant

Model: ecoTEC plus 630 H system A

Model qualifier: VU GB 306/5-5 A

(Regular)

Efficiency 89.4 % SEDBUK2009

Minimum 88.0 % OK

Secondary heating system: None
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Regulations Compliance Report

5 Cylinder insulation

Hot water Storage: Measured cylinder loss: 2.00 kWh/day
Permitted by DBSCG: 2.56 kWh/day OK
Primary pipework insulated: Yes OK
Space heating controls TTZC by plumbing and electrical services OK
Hot water controls: Cylinderstat OK
Independent timer for DHW OK
Boiler interlock: Yes OK
7 Low energy lights
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

8 Mechanical ventilation

Continuous supply and extract system

Specific fan power: 0.78
Maximum 15 OK
MVHR efficiency: 86%
Minimum 70% OK
9 Summertime temperature
Overheating risk (Thames valley): Medium OK
Aver
1.97m?
6.35m?
4.27m?2
11.03
5.83m?2
6.47m2
.24m2
Windows facing: North West 2.48m?
Windows facing: South West 9.27m?
Windows facing: South West 5.81m?2
Windows facing: South West 5.81m2
Windows facing: South West 5.81m2
Windows facing: South East 9.06m?
Windows facing: North East 4.09m?2
Windows facing: North East 3.08m?
Windows facing: North West 6.2m2
Ventilation rate: 4.00
Blinds/curtains: None

Closed 100% of daylight hours

10 Key features

Air permeablility 3.0 m3/mzh
Windows U-value 1.1 W/m2K
Doors U-value 1.1 W/m2K

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 2 of 2



DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 5, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) x| 259 @) = [ 44013  |Ga)
First floor (1b) x| 3.02 @) = [ 52303  |@3b)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1le)+.....(1n) @)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)
2. Ventilation rate:

main secondary other total ms3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(Ga)
Number of open flues | o || o |*| o | 7| 0 | x20= |I|(6b)

Number of intermittent fans

Number of passive.vents |I| x10 = |I|(7b)
Number of flueless gas fires |I| x40 = II'(?c)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 )
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter O 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-10.2x (14) + 100] = 0 (15)
Infiltration rate (8) +(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 3 a7)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20) =1-[0.075x (19)] = 0.92 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = (1)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 3.7 | 4 | 43 | 45 | 47 |
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DER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.18 | 0.17 | 0.17 | 015 | 015 | 0.13 | 0.13 | 0.13 | 0.14 | 0.15 | 0.16 | 0.16
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

0.5
0.5

73.1

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m:| 031 | 031 | 03 | 0.29 | 0.28 | 0.27 | 0.27 | 0.26 | 0.27 | 0.28 | 0.29 | 03 |

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)m:|0|0|0|0|0 0|0|0|0 0|0|0|

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(24c)m:|0|0|0|0|0 0| |0|0 0|0|0|

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=|o|o|o|o|o|o|o|o|o|o|o|o|
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

(25)m=| 0.31 | 0.31 | 0.3 | 0.29 | 0.28 | 0.27 | 0.27 | 0.26 | 0.27 | 0.28 | 0.29 | 03 |
fea ) 4 W ]
ELEMENT Gross Openings Net Area U-value AXU k-value

area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K
Doors Type 1 [ 24 | x[ 11 | =] 284 |
Doors Type 2 [ 24 | x[ 11 | =] 264 |

Windows Type 1 XU[L/(1.1)+0.04] =
Windows Type 2 XU[L/(1.1)+0.04] =
Windows Type 3 XU[L/(1.1)+0.04] =
Windows Type 4 xU/[L/( 1.1)+0.04] =
Windows Type 5 XU[L/(1.1)+0.04] =
Windows Type 6 6.47 x1/[1/(1.1)+0.04] = 6.82
Windows Type 7 3.24 x1/[1/(1.1)+0.04] = 341
Windows Type 8 2.48 x1[1/(1.1)+0.04] = 2.61
Windows Type 9 9.27 x1[1/(1.1)+0.04] = 9.77
Windows Type 10 5.81 x1[1/(1.1)+0.04] = 6.12
Windows Type 11 5.81 x1[1/(1.1)+0.04] = 6.12
Windows Type 12 5.81 x1[1/(1.1)+0.04] = 6.12
Windows Type 13 xU[1(1.1)+0.04] = [ o955
Windows Type 14 xU[1(1.1)+0.04] = [ 231
Windows Type 15 3.08 x1/[1/(1.1)+0.04] = 3.25
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(26)
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7

@7

Page 2 of 12



DER WorkSheet: New dwelling design stage

Windows Type 16 xU[(11)+0.04] = | 653 @7
Floor Type 1 [ 17341 | x| o013 | =| 225433 | | [ | |28)
Floor Type 2 [ 3697 | x| o013 | =[ 4soer | | || | 28)
Walls Typel | 15053 | [ 4644 | | 10400 | x[ o015 | =| 1561 | | [ | [(29)
Walls Type2 | 16948 | | 4013 | [ 12035 | x| o015 | =[ 1805 | | | | |29
Roof Typel [ 3683 | [ o | [ 368 | x[ o013 | =] 47 | | [ | | 30)
Roof Type2 [ 17319 | [ o | [ 1719 | x[ o013 | =[ 22m | | [ | |30)

Total area of elements, m2 740.41 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 189.24 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

i

Thermal bridges : S (L x Y) calculated using Appendix K 62.63 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 251.87 (37)
Ventilation heat loss calculated monthly (38)m = 0.83 % (25) X (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m=| 99.9 | 98.79 || 97.68 | 92.11 91 85.44 | 85.44 | 8432 | 87.66 91 93.23 | 95.45 (38)

Heat transfer coefficient, W/K (39)m = (37) + (88)m
(39)m= | 351.78| 350.66 | 349.55 | 343.99 | 342,87 | 337.31 | 337.31 | 336.2 | 339.53 | 342.87 | 345.1 | 347.32

Average = Sum(39)..... /12= 343.71 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m + (4)
(40)m=| 1.01 | 1.01 | 1.01 | 0.99 | 0.99 | 0.97 | 0.97 | 0.97 | 0.98 | 0.99 | 1 | 1

Average = SUM(40). 1. /12= 0.99 | 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 110.02 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 121.02| 116.62 | 112.22 | 107.82 | 103.42 | 99.02 | 99.02 | 103.42 | 107.82 | 112.22 | 116.62 | 121.02

Total = Sum(44), . = 132027 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= | 179.48| 156.97 | 161.98 | 141.22 | 1355 | 116.93 | 108.35 | 12433 | 125.82 | 146.63 | 160.06 | 173.81
Total = SUM(45),_ = 1731.08  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.92 | 23.55 | 24.3 | 21.18 | 20.33 | 17.54 | 16.25 | 18.65 | 18.87 | 21.99 | 24.01 | 26.07 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 250 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): (48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (51)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = 0 (54)
Enter (50) or (54) in (55) 1.08 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 324 | 33.48 | 33.48 | 324 | 33.48 | 324 | 33.48 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 32.4 | 33.48 | 33148 | 324 | 33.48 | 324 | 33.48 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 236.22 | 208.22 | 218.72 | 196.13 | 192.24 | 171.84 | 165.09 | 181.08 | 180.73 | 203.37 | 214.97 | 230.55 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 236.22 | 208.22 | 218.72 | 196.13 | 192.24 | 171.84 | 165.09 | 181.08 | 180.73 | 203.37 | 214.97 | 230.55

Output from water heater (annual):. 1 2399.17 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|105.07| 93.19 | 99.25 | 90.88 | 90.45 | 82.81 | 81.42 | 86.73 | 85.76 | 94.15 | 97.15 |1o3.19| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 44.13 | 39.19 | 31.88 | 24.13 | 18.04 | 15.23 | 16.46 | 21.39 | 28.71 | 36.45 | 42.55 | 45.36 | (67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 494.99| 500.13 | 487.19 | 459.63 | 424.85 | 392.15 | 370.31 | 365.18 | 378.12 | 405.68 | 440.46 | 473.15 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(71)m:| -127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | (72)
Water heating gains (Table 5)
(72)m= | 141.22 | 138.68 | 133.4 | 126.23 | 12157 | 115.01 | 109.44 | 116.58 | 119.12 | 126.54 | 134.93 | 138.69 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 754.23| 751.89 | 726.35 | 683.88 | 638.34 | 596.28 | 570.09 | 577.03 | 599.83 | 642.56 | 691.82 | 731.09 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
Northeastoox| o077 | x| 197 | x[ 1128 | x| 0.6 [ x| 0.7 [ =] 6.47 | (75)
Northeastoox| o7z, | x| 400 x| 128 J x| os | x| o7 | =| 1348 |79
Northeastoox| o077 . | x| 808 | x| 1128 /f x| o6 | x| o7 |=| 1011 |79
Northeast o_gx| 0.77 | X | 1.97 | X | 22.97 | X | 0.6 | X | 0.7 | = | 13.17 |(75)
Northeast o,9x| 0.77 | X | 4.09 | X | 22.97 | X | 0.6 | X | 0.7 | = | 27.34 |(75)
Northeastoox| o077z | x| 308 [ x| 2207 | x| ‘es [ x| o7 | =| 2088 |73
Northeastooxl=077 | x/[ 107 | [ 4138 | x| 0.6 [ x| 07 [ =] 23.73 [(75)
Northeastoox| o077 | x| 400 | x| 4138 | x| 0.6 | x| 07 [ = | 49.26 [(75)
Northeastoox| o077 | x| 308 | x| 413 | x| o6 | x| o7 | =|  sr00 |79
Northeastoox| o077 | x| 197 | x| 6796 | x| 06 | x| o7 | =| sser |79
Northeastoox| 077 | x[ 400 | x[ 6796 | x| 0.6 [ x| 07 [ =] 80.9 |75)
Northeastoox[ o077 | x| 308 | x| 6796 | x| 06 | x| o7 | = 6002 |79
Northeastoox[ o077 | x| 1297 | x| o135 | x| 06 | x| o7 | =| 5238 |79
Northeastoox| o077 | x| 400 | x| o135 | x[ o6 | x| o7 | =| 1874 |79
Northeast 0.9x| 0.77 | X | 3.08 | X | 91.35 | X | 0.6 | X | 0.7 | = | 81.89 |(75)
Northeastoox| o077 | x| 197 | x| 9738 | x[ 06 | x| o7 | =| ss8 |79
Northeastoox| o077 | x| 400 | x| 9738 | x[ o6 | x| o7 | =| 159 |79
Northeastoox[ o077 | x| 308 | x| o738 | x| 06 | x[ o7 | =] 87.3 |75)
Northeast 0.9x | 0.77 [ x| 1.97 [ x| 91.1 [ x| 0.6 [ x| 0.7 [ =] 52.24 [(75)
Northeastoox| o077 | x| 400 | x| e11 | x| o6 | x| o7 | =| 1084 |79
Northeastoox| o077 | x| 808 | x| a1 | x[ 06 | x| o7 | =| ser |79
Northeasto.ox[ o077 | x [ 197 | x[ 7283 | x| 06 | x| 07 [ =] 41.64 |75)
Northeastoox| o077 | x| 400 | x| 76 | x[ o6 | x| o7 | =| 84 |79
Northeastoox[ o077 | x| 308 | x| 7263 | x| 06 | x| o7 | = ‘611 |79
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Northeast o_gxl 0.77 | X | 1.97 | X | 50.42 | X | 0.6 | X | 0.7 | = | 28.91 |(75)
Northeastoox| o077 | x| 400 | x| s042 | x[ 06 | x| o7 | =] e02 |79
Northeast o,9x| 0.77 | X | 3.08 | X | 50.42 | X | 0.6 | X | 0.7 | = | 45.2 |(75)
Northeast 0.9x | 0.77 [ x| 1.97 | x| 2807 | x| 0.6 [ x| 0.7 [ =] 16.09 [(75)
Northeastoox| o077 | x| 400 | x| 2807 | x| 06 | x| o7 | =|  sa |79
Northeastoox| o077 | x| 308 [ x| 2807 | x| o6 [ x| o7 | =] 2516 |9
Northeasto.ox[ o077 | x [ 197 | x[ 142 | x| 06 | x| 07 | = | 8.14 |75)
Northeast o,gx| 0.77 | X | 4.09 | X | 14.2 | X | 0.6 | X | 0.7 | = | 16.9 |(75)
Northeastoox| o077 | x| 308 | x[ 142 | x| o6 | x[ o7 | =| 1273 |9
Northeastoox[ o077 | x| 197 | x| 921 | x| 06 | x[ o7 | =] 5.28 |75)
Northeastoox| o077 | x [ 400 | x| 921 | x| 0.6 [ x| 07 [ = | 10.97 [(75)
Northeastoox| o077 | x| 308 | x| 921 | x| 06 | x| o7 | =] 8.26 |75)
Southeastoox| o077 | x[ 635 | x| s [ x[ os | x| o7 | = 68 |7
Southeastoox| o077 | x| 427 | x| sere | x| oe | x| o7 | =| 4573 |07
Southeasto,9x| 0.77 | X | 5.83 | X | 36.79 | X | 0.6 | X | 0.7 | = | 62.43 |(77)
Southeastoox| o077 | x| 906 | x| 379 | x[ 06 | x| o7 | =[  ero3 |
Southeastoox| o077 | x| 635 | x| e267 | x[ o6 | x| o7 | =[ 11584 |
Southeastooxl. 077 | xifongor] x| 267 [ 0.6 | o 0.7 b =4 77.89 |7)
Southeastoox| o770, | x| s8 [ x| e67 x| os | x| o7 | = 1083 |77
Southeastoox| o077 | x| 906 | x| 6267 /| x| 06 | x| o7 | =[ 122 |07
southeastoox[ 077 | x [ eas. x| es75/ | x| 0.6 [ x| 0.7 [ =] 15849  |(77)
Southeast 0.9x | 0.77 | x| 4.27 bx | 8575wl 0.6 [ x| 0.7 [ =] 106.58 [77)
Southeastoox| o077 | x| sss | x| s | x| ‘es | x| o7 | = wsm |
Southeastogx| o077 | x| 906 | x| s | x| a6 | x| o7 | = 2818 |0
Southeastoox| 077 | x[ 635 | x| 1625 | x[ o6 | x| o7 | =[ 1938 |
Southeastoox| o077 | x| 427 | x| 1625 | x| o6 | x| o7 | =] 13205 |77
Southeastoox| o077 | x| s8 | x| 10825 | x[ o6 | x| o7 | =[ 1803 |
Southeastoox| o077 | x| 906 | x| 10825 | x[ o6 | x| o7 | =[ 28010 |7
Southeastoox| 077 | x [ e3s | x| 11000 | x| 0.6 | x| 07 [ = 21006 |
Southeastoox| o077 | x [ 42z | x| 1900 [ x[ os | x| o7 | = 1w |
Southeastoox| o077 | x| 588 | x| 11901 | x[ 06 | x| o7 | =[ 20195 |07
Southeastoox| 077 | x[ 90 | x| 11900 | x[ o6 | x| o7 | =[ sss |
Southeastoox| o077 | x| 63 | x| 1815 | x[ o0 | x| o7 | =[ 2837 |
Southeastoox| o077 | x| 427z | x| 1815 | x[ o6 | x| o7 | =[ 1468 |7
Southeastoox| o077 | x| sss | x| 1815 | x[ os | x| o7 | =[ 20049 |7
Southeasto_gxl 0.77 | X | 9.06 | X | 118.15 | X | 0.6 | X | 0.7 | = | 311.56 |(77)
Southeastoox| o077 | x| 635 | x| 11301 | x[ o6 | x| o7 | =[ 21088 |07
Southeastoox| o077 | x| 427 | x| 1301 | x[ 06 | x| o7 | =[ 15 |
Southeastoox| o077 | x| s8 | x| 1391 | x[ o0 | x| o7 | =[ 19320 |
Southeastoox| o077 | x| 906 | x| 1391 | x[ o6 | x| o7 | =[ 3003 |7
Southeastoox| o077 | x[ 635 | x| 10430 | x[ o6 | x| o7 | =[ 19204 |
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Southeasto.ox[ o077 | x [ 427 | x [ 10430 | x| 06 | x| 07 [ =] 12074 |(77)
Southeastoox| o077 | x| 58 | x| 10430 | x[ o6 | x| o7 | =[ 1mua |07
Southeastoox| o077 | x| 906 | x| 10439 | x[ o6 | x| o7 | =[ 21528 |
Southeastoox| o077 | x| 63 | x| 928 | x[ o6 | x| o7 | = 1161 |
Southeastoox| o077 | x [ a2z | x| e28s [ x[ o6 | x| o7 | =[  us4a |
Southeastoox| o077 | x| s83 | x| 28 | x[ o8 | x| o7 | =[ 15788 |
Southeasto_gx| 0.77 | X | 9.06 | X | 92.85 | X | 0.6 | X | 0.7 | = | 244.85 |(77)
Southeastoox| o077 | x| 635 | x| 6927 | x| 06 | x| o7 | =[ 1202 |07
Southeastoox| o077 | x| 427 | x| 6927 | x[ o6 | x| o7 | =[ 8o |7
Southeasto,9x| 0.77 | X | 5.83 | X | 69.27 | X | 0.6 | X | 0.7 | = | 117.54 |(77)
Southeastoox| 077 | x [ 908 | x| e927 | x| 0.6 | x| 07 [ = 166 |07
Southeastoox| o077 | x[ 635 | x| 407 | x[ o8 | x| o7 | = s |
Southeastoox| o077 | x [ a2z | x| as07 | x[ os | x| o7 | =  sarz |
Southeastoox| o077 | x| 583 | x| a7 | x| oe | x| o7 | =| 7478 |07
Southeasto,9x| 0.77 | X | 0.06 | X | 44.07 | X | 0.6 | X | 0.7 | = | 116.21 |(77)
Southeastoox| o077 | x| 63 | x| 34 | x[ o0 [ x| o7 | = 58.2 |77
Southeastoox| o077 | x [ a2z | x| 849 | x[ os | x| o7 | =[ sz |
Southeasto.oxl. 077 | xifonsez] x| 8140 [o 0.6 | o 0.7 b =4 53.43 |7)
Southeastoox| o7z, | x| 906 [ x| 349 J x| oe | x| o7 | = s03 |
Southwesto.ox| o077 | x| 1103 | x| sero /| | o6 | x| o7 | =[ 1812 |09
Southwesto.ox| o077 | x| 6474 x| 379/ | | 0.6 [ x| 0.7 [ =] 69.29 [79)
Southwesto.ox | 0.77 | x| 3.4 bx | 3670 wlw 0.6 [ x| 0.7 [ =] 34.7 [(79)
Southwestoox| o077 | x| 92z | x| ser@ | [ ‘es | x| o7 | =[ 9927z |09
Southwestoox| = o077 | x| ss | x| g | [ o8 |x| o7 | = e2 |09
Southwestoox| o077 | x[ s | x| s | [ os | x| o7 | = e22 |09
Southwestoox| o077 | x| s | x| sere | [ os | x| o7 | =[  e22 |09
Southwestoox| o077 | x| 1108 | x| e67 | [ o6 | x| o7 | =[ 20121 |9
Southwesto.ox | 0.77 | x| 6.47 | x| 6267 | | 0.6 [ x| 0.7 [ =] 118.02 [(79)
Southwesto,9x| 0.77 | X | 3.4 | X | 62.67 | | 0.6 | X | 0.7 | = | 59.1 |(79)
Southwestoox| 077 | x [ e2z | x| 267 | [ o8 | x| o7 | =[ 191 |09
Southwestoox| o077 | x| s | x| 267 | [ o6 | x| o7 | =[ 10508 |9
Southwestoox[ 077 | x [ 581 | x[ e267 | | 0.6 [ x| 07 | = 10598 |9
Southwestoox| o077 | x| ss8 | x| 667 | [ o6 | x| o7 | =[ 1098 |9
Southwestoox| o077 | x| 1108 | x| &7 | [ os | x| o7 | =[ 2s3 |9
Southwestoox| o077 | x| a7 | x| s | [ os | x| o7 | =[ 16149 |9
Southwesto_gxl 0.77 | X | 3.04 | X | 85.75 | | 0.6 | X | 0.7 | = | 80.87 |(79)
Southwestoox| 077 | x [ e27 | x| s | [ os | x| o7 | =[ 2zar |09
Southwestoox| 077 | x| s | x| s | [ os | x| o7 | = wso1 |09
Southwestoox| o077 | x| ss8 | x| &7 | [ o0s | x| o7 | = 1o |09
Southwestoox| o077 | x| s8 | x| &7 | [ os | x| o7 | = 1m0 |09
Southwesto.ox| 077 | x| 1103 | x| 1625 | [ o6 | x| o7 | =[ szann |09
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Southwesto_gx| 0.77 | X | 6.47 | X | 106.25 | | 0.6 | X | 0.7 | = | 200.09 |(79)
Southwestoox| 077 | x [ 324 | x| 1625 | [ o6 | x| o7 | =[ 102 |09
Southwestoox| o077 | x| 927 | x| 10825 | [ o6 | x| o7 | =[ 28668 |9
Southwestoox| o077 | x| s8 | x| 10825 | [ o6 | x| o7 | =[ 17088 |9
Southwestoox| o077 | x[ s | x| w62 | [ o6 | x| o7 | =[ 17088 |9
Southwestoox| 077 | x[ s | x| w625 | [ o6 | x| o7 | =[ 17088 |9
Southwestoox| 077 | x [ 1103 | x| 1900 | [ os | x| o7 | =[ 807 |09
Southwesto.ox| 077 | x| 647 | x| 11901 | [ 06 | x| o7 | =[ 22412 |79
Southwestoox| o077 | x| 324 | x| 1000 | [ o | x| o7 | =[ 11223 |9
Southwestoox| o077 | x| 927 | x| 11000 | [ o6 | x| o7 | =[ sau |@9
Southwesto.ox| o077 | x [ ss1 | x| 119010 | | 0.6 [ x| 07 [ = 20025 |79
Southwestoox| o077 | x| ss | x| 1900 | [ os | x| o7 | =[ 20125 |9
Southwestoox| o077 | x[ s | x| 1900 | [ os | x| o7 | =[ 20125 |9
Southwestoox| o077 | x [ 1103 | x| 1815 | [ os | x| o7 | =[ ‘89z |09
Southwesto,ox | 0.77 | x| 6.47 [ x| 1815 | 0.6 [ x| 0.7 [ =] 222.5 [79)
Southwestoox| o077 | x| 324 | x| 1815 | [ os | x| o7 | =[ 114 |09
Southwestoox| 077 | x[ e2z | x| ms1s | [ os | x| o7 | =[ asms |09
Southwestooxle 077 | xpfumstmmal X | 11815 ol 06 | pelummetsnds =ilummiesd @
Southwesto.ox| o7z, | x| ss [ x| 1815 4 | o0e | x| o7 | =| 1998 |09
Southwestoox| o077 . | x| ss | x| 1si1s/ | | L os | x| o7 | =[ 1908 |09
Southwesto.ox| o077 | x| 11034 x| 11301 | [ 06 | x|l..0z...| = 360 |9
Southwesto.ox | 0.77 | x| 6.47 hox | 11391 wlw 0.6 [ x| 0.7 [ =] 21451 [(79)
Southwestoox| o077 = | x| s24 | x| 1mse | [ “es | x| o7 | =[ 10742 |09
Southwestogx| = 077 | x| 927 | x| msen | [ o8 | x| o7 | =[ sorza |09
Southwestoox| o077 | x[ s | x| 1391 | [ os | x| o7 | =[ 19263 |9
Southwestoox| o077 | x[ s | x| 1392 | [ os | x| o7 | =[ 10263 |9
Southwestoox| o077 | x| s | x| 1391 | [ os | x| o7 | =[ 10263 |9
Southwestoox| o077 | x| 1108 | x| 10430 | [ o6 | x| o7 | =[ smiz |@9
Southwesto.ox| 077 | x [ 647 | x| 10430 | | 0.6 [ x| 07 | = 19658 |79
Southwestoox| 077 | x [ 324 | x| 10430 | [ o8 | x| o7 | =[ 984 |9
Southwesto.ox| 077 | x| 927 | x| 10430 | [ o6 | x| o7 | =[ 2866 |09
Southwesto.ox| o077 | x [ s81 | x| 10439 | [ o6 | x| o7 | =[ 17653 |79
Southwestoox| o077 | x| s | x| 10439 | [ o6 | x| o7 | =[ 17653 |9
Southwestoox| o077 | x| s | x| 10439 | [ o6 | x| o7 | =[ 17653 |9
Southwestoox| o077 | x[ 1103 | x| e28s | [ o8 | x| o7 | =[ 20800 |9
Southwesto_gxl 0.77 | X | 6.47 | X | 92.85 | | 0.6 | X | 0.7 | = | 174.85 |(79)
Southwestoox| o077 | x [ 324 | x| e85 | [ o6 | x| o7 | = szss |9
Southwestoox| 077 | x [ 927 | x| e85 | [ o6 | x| o7 | =[ 25083 |9
Southwestoox| o077 | x| s8 | x| 928 | [ oe | x| o7 | =[ 15702 |9
Southwestoox| o077 | x| s | x| 928 | [ o6 | x| o7 | =[ 15702 |9
Southwestoox| o077 | x| ss | x| e28s | [ o6 | x| o7 | =[ 15702 |9
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Southwestoox| 077 | x [ 1103 | x| ez | [ os | x| o7 | =[ 22038 |09
Southwestoox| 077 | x [ 647 | x| e927z | [ o6 | x| o7 | =[ 1304sa |9
Southwestoox| o077 | x| 324 | x| e927z | [ o6 | x| o7 | =[ e32 |09
Southwesto.ox | 0.77 | x| 9.27 | x| 6927 | | 0.6 [ x| 0.7 [ =] 186.89 [(79)
Southwestoox| o077 | x| s | x| ez | [ os | x| o7 | = 1714 |09
Southwestoox| o077 | x[ s | x| ez | [ os | x| o7 | =[ 1714 |09
Southwesto.ox| o077 | x| s8 | x| e27 | [ 06 | x| o7 | =[ 11714 |09
Southwestoox| o077 | x| 1103 | x| 407 | | oe | x| o7 | =] 14148 |79
Southwestoox| o077 | x| 647 | x| as07 | | 0.6 [ x| 07 [ =] 82.99 [79)
Southwesto.ox | 0.77 | x| 3.24 | x| 4407 | | 0.6 [ x| 0.7 [ =] 41.56 [(79)
Southwesto.ox| 077 | x [ 927 | x| as07 | | 0.6 [ x| 0.7 [ = 11891 |9
Southwestoox| o077 | x| s | x| a0 | [ os | x| o7 | =  7as3 |@9
Southwestoox| o077 | x| s | x| 407 | [ os | x| o7 | = 7453 |9
Southwestoox| 077 | x| s8 | x| a7 | | oe | x| o7 | =] 7453 |79
Southwesto.ox| o077 | x [ 1103 | x| 3140 | [ o6 | x| o7 | =[ 10000 |79
Southwestoox| o077 | x| 647 | x| s34 | [ 06 [ x| o7 | = 59.3 |(79)
Southwestoox| 077 | x[ s24 | x| @4 | [ os | x| o7 | =[ 2080 |9
Southwesto.ox|. 077 | xpf0or] x| 3149 | 0.6 | pef 07 b =4 84.96 |79)
Southwesto.ox| o7z, | x| s81 [ x| 3149 4 | o6 | x| o7 | =| 5328 |09
Southwestoox| o077 . | x| ss | x| 8149 /| | L o0s | x| o7 | =[ s325 |09
Southwesto.ox| 077 | x| _s8. x| s149f | | 0.6 | x| 0.7 [ =] 53.25 [79)
Northwest 0.9x | 0.77 | x| 2.48 hox | 1128wl 0.6 [ x| 0.7 [ =] 8.14 |(81)
Northwestoox| o772 | x| 62 | x| 128 | x| "o | x| o7 | =| 208 |6
Northwestoox| ™ o077 | x| 248 | x| 2207 | x| 06 | x| o7 | =| 168 |6
Northwestoox| o077 | x| 62 | x| 2207 | x| 06 | x| o7 | =| 4145 |G
Northwesto,gx| 0.77 | X | 2.48 | X | 41.38 | X | 0.6 | X | 0.7 | = | 29.87 |(81)
Northwestoox| o077 | x| 62 | x| a13s | x| o6 | x[ o7 | =| 7467 |8
Northwestoox[ 077 | x| 248 | x| 6796 | x| 06 | x| o7 | =| 4005 @Y
Northwestoox[ 077 | x [ 62 | x[ 6796 | x[ s | x[ o7 | =[ 12263 Jev
Northwestoox| o077 | x| 248 | x| o135 | x[ 06 | x| o7 | =| es0a |6
Northwestoox| o077 | x| 62 | x| o135 | x[ 06 | x| o7 | =| 16a8s @YD)
Northwestoox| 077 | x [ 248 | x| o738 | x| o6 | x| o7 | =[ 7020 |eD
Northwesto,9x| 0.77 | X | 6.2 | X | 97.38 | X | 0.6 | X | 0.7 | = | 175.74 |(81)
Northwestoox| o077 | x| 248 | x[ 912 | x| o6 [ x[ 07 | =] e |
Northwestoox| o077 | x| 62 | x| e11 | x[ 06 | x| o7 | =| 1644 @YD)
Northwesto_gxl 0.77 | X | 2.48 | X | 72.63 | X | 0.6 | X | 0.7 | = | 52.42 |(81)
Northwestoox| o077 | x| 62 | x| 726 | x| o6 | x| o7 | =| 13106 |6
Northwestoox| o077 | x| 248 | x| s042 | x| 06 | x| o7 | =] 36.4 |81)
Northwesto.ox[ 077 | x| 6.2 | x| 042 | x| 06 [ x| 0.7 [ =] 90.99 |(81)
Northwestoox[ 077 | x| 248 | x| 2807 | x| 06 | x| o7 | =| 2026 )
Northwestoox| o077 | x| 62 | x| 2807 | x| 06 | x| o7 | =] soes @Y
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Northwesto.ox| o077 | x| 248 | x| 242 | x[ o6 | x| o7 | =| 1025 |6

Northwestoox| o077 | x| 62 | x| 242 | x[ o6 | x| o7 | =| 2562 @Y

Northwest 0.9x | 0.77 [ x| 2.48 [ x| 9.21 [ x| 0.6 [ x| 0.7 [ =] 6.65 |(81)

Northwestoox| o077 | x| 62 | x[ 921 | x| o6 | x[ 07 | =] 1663 |0

Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

@3)m= | 839.76 | 1449.86| 2035.39| 2608.49| 3000.72| 3013.76| 2891.13| 2593.2 |2233.o3| 1616.32| 1009.38| 716.37 | (83)

Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |1593.99| 2201.75| 2761.74| 3292.37| 3639.06| 3610.04| 3461.22| 3170.23| 2832.86| 2258.88| 17012 |1447.45| (84)

Temperature during heating periods in the living area from Table 9, Thl (°C) (85)

Utilisation factor for gains for living area, hl,m (see Table 9a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(86)m=| 0.98 0.96 0.91 0.82 0.69 0.54 0.41 0.45 0.67 0.88 0.97 0.99 (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.16 | 19.47 | 19.87 | 20.31 | 20.63 | 20.81 | 20.88 | 20.86 | 20.72 | 20.26 | 19.62 | 19.11 | 87)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 20.07 | 20.07 | 20.08 | 20.09 | 20.09 | 20.11 | 20.11 | 20.11 | 20.1 | 20.09 | 20.09 | 20.08 | (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 0.98 | 0.95 | 0.9 | 0.8 | 0.65 | 0.48 | 0.33 | 0.38 | 0.61 | 0.86 | 0.96 | 0.98 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)

(90)m=| 17.56 | 18.01 | 18.59 | 10.22 | 19.65 | 10.88 | 19.95 | 19.94 | 19.78 | 19.17 | 18.25 | 17.5 (90)
fLA = Living area + (4) = 0.41 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2

(92)m:| 18.21 | 186 | 19.11 | 19.66 | 20.05 | 20.26 | 20.33 | 20.32 | 20.16 | 19.61 | 18.8 | 18.15 | (92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.21 | 18.6 | 19.11 | 19.66 | 20.05 | 20.26 | 20.33 | 20.32 | 20.16 | 19.61 | 18.8 | 18.15 | (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

(94)m=| 0.97 | 0.94 | 0.88 | 0.78 | 0.65 | 0.49 | 0.35 | 0.4 | 0.62 | 0.84 | 0.95 | 0.98 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= |1548.13| 2063.84| 2433.05| 2578.03| 2355.56| 1755.39| 1213.6 |1255.o4| 1744.25| 1907.22| 1615.07| 1414.65| (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

©7)m= | 4893.3 | 4805.68| 4406.66| 37015 |2861.79| 1909.98| 1256.7 |1316.78| 2058.68| 3089.64| 4038.68| 4846.67| 97)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m

(98)m:|2488.8|1842.51|1468.37| 808.9 |376.64| 0 | 0 | 0 | 0 |879.72| 1745 |2553.43

Total per year (kWh/year) = Sum(98):.ss.12 = 12163.36 |(98)

Space heating requirement in KWh/mz/year (99)
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Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 90.4 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Dec kWhlyear
Space heating requirement (calculated above)
|2488.8|1842.51|1468.37| 808.9 |376.64| 0 | 0 | 0 | 0 |879.72| 1745 |2553.43|
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|2753.1 | 2038.18| 1624.3 | 894.8 | 416.63 | 0 | 0 | 0 | 0 | 973.14 | 1930.3 |2824.59
Total (kWh/year) =Sum(211), ,,, = 13455.05 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m:|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)
Water heating
Output from water heater (calculated above)
| 236.22 | 208.22 | 218.72 | 196.13 | 192.24 | 171.84 | 165.09 | 181.08 | 180.73 | 203.37 | 214.97 | 230.55
Efficiency of water heater 79.7 (216)
(217)m:| 89.36 | 89.18 | 88.85 | 88.09 | 86:48 | 79.7 | 79.7 | 79.7 | 79.7 | 88.18 | 89.09 | 89,41 (217)
Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 264.34| 233.47 | 246.16 | 222.64 | 22231 | 215.61 | 207.14 | 227.2 | 22676 | 230.64 | 2413 | 257.87
Total = Sum(219a), ,, = 2795.45 |(219)
Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 1156.39

central heating pump:
boiler with a fan-assisted flue

Total electricity for the above, kWh/year sum of (230a)...(230g) =

Electricity for lighting

Energy Emission factor

kWh/year kg CO2/kWh
Space heating (main system 1) (211) x =
Space heating (secondary) (215) x =
Water heating (219) x =

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com
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Emissions
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2906.29

i

603.82
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Space and water heating (261) + (262) + (263) + (264) = 3510.11 (265)
Electricity for pumps, fans and electric keep-hot (231) x = 639.09 (267)
Electricity for lighting (232) x = 404.47 (268)

Total CO2, kglyear sum of (265)...(271) = 4553.67 (272)

Dwelling CO2 Emission Rate (272)+~ (4) = 13.14 (273)

El rating (section 14) 84 (274)
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TER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 5, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) x| 259 @) = [ 44013  |Ga)
First floor (1b) x| 3.02 @) = [ 52303  |@3b)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1le)+.....(1n) @)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)
2. Ventilation rate:

main secondary other total ms3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 =
| |

(6a)

Number of open flues | o |*[ o |*[ o | = (6b)

Number of intermittent fans

Number of flueless gas fires (7¢c)

o~ &
Number of passive.vents |I| x10 = |I|(7b)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 )
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter O 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-10.2x (14) + 100] = 0 (15)
Infiltration rate (8) +(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 5 a7)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.29 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20) =1-[0.075x (19)] = 0.92 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = (1)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 3.7 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.34 | 0.34 | 0.33 | 0.3 0.29 | 0.26 | 0.26 | 0.25 | 0.27 | 0.29 | 0.3 | 0.32 |
Calculafe effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) |I|(23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = IIl(zgc)

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m40|o|o|o|o o|o|o|o o|o|o| (24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
aymqg o | o | o [ o | o o | o | o | o o | o | o | (24b)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
agmg o | o [ o [ o | o o | | o | o o | o | o | (24c)

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0.56 | 0.56 | 0.55 | 0.54 | 0.54 | 0.53 | 0.53 | 0i53 | 0.54 | 0154 | 0.55 | 0155 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 0.56 | 0.56 | 0.55 | 0.54 | 0.54 | 053 | 0.53 | 0.53 | 0.54 | 0.54 | 0.55 | 055 | (25)
eal A W I I
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K

Doors Type 1 [ eal | x[ 1 f =] 24 | (26)
Doors Type 2 [ 24 | x[ 1 | =] 24 | (26)
Windows Type 1 XU[L/(1.4)+0.04] = (27)
Windows Type 2 XU[L/(1.4)+0.04] = (27)
Windows Type 3 XU[L/(1.4)+0.04] = (27)
Windows Type 4 XU[L/(1.4)+004] = (27)
Windows Type 5 XU[L/(1.4)+0.04] = (27)
Windows Type 6 5.83 x1/[1/(1.4)+0.04] = 7.73 (27
Windows Type 7 2.92 x1/[1/(1.4)+0.04] = 3.87 (27
Windows Type 8 2.24 x1/[1/(1.4)+0.04] = 2.97 (27
Windows Type 9 8.36 xU[1/(1.4)+0.04] = (27
Windows Type 10 5.24 x1/[1/(1.4)+0.04] = 6.95 (27
Windows Type 11 5.24 x1/[1/(1.4)+0.04] = 6.95 (27
Windows Type 12 5.24 x1/[1/(1.4)+0.04] = 6.95 (27
Windows Type 13 8.17 x1/[1/(1.4)+0.04] = (27
Windows Type 14 3.69 x1/[1/(1.4)+0.04] = 4.89 (27
Windows Type 15 2.78 x1/[1/(1.4)+0.04] = 3.69 (27
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Windows Type 16 5.59 x1/[1/(1.4)+0.04] = 7.41 (27)
Floor Type 1 [ 17341 | x| o013 | =| 225433 | | [ | |28)
Floor Type 2 [ 3697 | x| o013 | =[ 4soer | | || | 28)
Walls Typel | 15053 | | 4236 | | 10817 | x| o018 | =[ 1047 | | | | |29
Walls Type2 | 16948 | [ 4431 | | 12517 | x| o018 | =| 2253 | | | | |29
Roof Typel [ 3683 | [ o | [ 368 | x[ o013 | =] 47 | | [ | | 30)
Roof Type2 [ 17319 | [ o | [ 1719 | x[ o013 | =[ 22m | | [ | |30)

Total area of elements, m2 740.41 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 209.99 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

i

Thermal bridges : S (L x Y) calculated using Appendix K 50.83 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 260.83 (37)
Ventilation heat loss calculated monthly (38)m = 0.83 % (25) X (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m= | 179.32 | 178.59| 177.87 | 174.48 | 173.85 |/ 170.91 | 170.91 | 170.36 | 172.04 | 173.85 | 175.13 | 176.47 (38)

Heat transfer coefficient, W/K (39)m = (37) + (88)m
(39)m= | 440.15| 439.41 | 438.69 | 435.31 | 434,68 | 431.73 | 431.73 | 431.19 | 432.87 | 434.68 | 435.96 | 437.29

Average = Sum(39)..... /12= 435.31 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m + (4)
(40)m=| 1.27 | 1.27 | 1.27 | 1.26 | 1.25 | 1.25 | 1.25 | 1.24 | 1.25 | 1.25 | 1.26 | 1.26
Average = SUM(40). 1. /12= 1.26 | 40)
Number of days in month (Table 1a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 110.02 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 121.02| 116.62 | 112.22 | 107.82 | 103.42 | 99.02 | 99.02 | 103.42 | 107.82 | 112.22 | 116.62 | 121.02

Total = Sum(44), . = 132027 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= | 179.48| 156.97 | 161.98 | 141.22 | 1355 | 116.93 | 108.35 | 12433 | 125.82 | 146.63 | 160.06 | 173.81
Total = SUM(45),_ = 1731.08  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.92 | 23.55 | 24.3 | 21.18 | 20.33 | 17.54 | 16.25 | 18.65 | 18.87 | 21.99 | 24.01 | 26.07 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 8 (48)

Temperature factor from Table 2b 0.54 (49)

Energy lost from water storage, kWh/year (48) x (49) = 1.02 (0)
b) If manufacturer’s declared cylinder loss factor is not known:

=
ol|lo|o
©

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
If community heating see section 4.3
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)
Enter (50) or (54) in (55) 1.02 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 3164 | 30.62 | 31.64 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 3164 | 30.62 | 31.64 | 30.62 | 31.64 | 7
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 234.38| 206.56 | 216.89 | 194.35 | 190.41 | 170.06 | 163.26 | 179.24 | 178.95 | 201.54 | 213.19 | 208.72 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 234.38| 206.56 | 216.89 | 194.35 | 190.41 | 170.06 | 163.26 | 179.24 | 178.95 | 201.54 | 213.19 | 228.72

Output from water heater (annual):. 1 2377.56 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=| 103.6 | 91.87 | 97.78 | 89.46 | 88.98 | 81.39 | 79.95 | 85.27 | 84.34 | 92.68 | 95.73 |101.72| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 44.13 | 39.19 | 31.88 | 24.13 | 18.04 | 15.23 | 16.46 | 21.39 | 28.71 | 36.45 | 42.55 | 45.36 | (67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 494.99| 500.13 | 487.19 | 459.63 | 424.85 | 392.15 | 370.31 | 365.18 | 378.12 | 405.68 | 440.46 | 473.15 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(71)m:| -127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | (72)
Water heating gains (Table 5)
(72)m= | 139.25| 136.71 | 131.43 | 124.25 | 119.6 | 113.04 | 107.46 | 114.61 | 117.14 | 124,57 | 132.96 | 136.72 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 752.26| 749.92 | 724.38 | 681.9 | 636.37 | 594.31 | 568.12 | 575.06 | 597.86 | 640.59 | 689.85 | 729.11 | 73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
Northeastoox[ o077 | x| 178 | x| 11228 | x| o063 | x| o7 | =] 6.14 |(75)
Northeastoox| o7z, | x| 369 | x| 1128 J x| oes | x| o7 | =| 1272 |
Northeastoox| o077 . | x| 278 | x| 1128 /| x| oes | x| o7 | =] 9,59 |75)
Northeast o_gx| 0.77 | X | 1.78 | X | 22.97 | X | 0.63 | X | 0.7 | = | 12.49 |(75)
Northeasto.ox| o077, | x| 369 | x| 22097 L x| 0z | x| o7 | =| 25.9 |75)
Northeastoox| o077 | x| 278 | x| 2207 | x| ‘083 [ x| o7 | =] 198 |9
Northeastooxf077 | x| 178 || 418 | x| o638 |[x| o7 | =| 228 |9
Northeastoox| o077 | x [ 360 | x| 413 | x| o063 [ x| o7 | =[ 466 |09
Northeastoox| o077 | x| 278 | x| 4138 | x| o3 | x| 07 [ = | 35.16 |75)
Northeastoox| o077 | x| 178 | x| 6796 | x| o063 | x| 0.7 | = | 36.97 |75)
Northeastoox| o077 | x| 369 [ x| 6796 | x| o063 [ x[ 07 | =| 7663 |79
Northeast o,9x| 0.77 | X | 2.78 | X | 67.96 | X | 0.63 | X | 0.7 | = | 57.74 |(75)
Northeastoox[ o077 | x| 178 | x| e13s | x| o3 | x| o7 | =| 499 |79
Northeastoox| o077 | x| 369 | x| o135 | x| o063 | x| o7 | =| 10301 |79
Northeast 0.9x| 0.77 | X | 2.78 | X | 91.35 | X | 0.63 | X | 0.7 | = | 77.61 |(75)
Northeastoox| o077 | x| 178 | x| o738 | x| o063 | x| o7 | =| 5208 |79
Northeastoox| o077 | x| 369 | x| 9738 | x| o063 [ x[ 07 | =] 10082 |75
Northeast o,9x| 0.77 | X | 2.78 | X | 97.38 | X | 0.63 | X | 0.7 | = | 82.74 |(75)
Northeast o,9x| 0.77 | X | 1.78 | X | 91.1 | X | 0.63 | X | 0.7 | = | 49.56 |(75)
Northeastoox| o077 | x| 369 | x| e11 | x| o063 | x| o7 | =| 1274 |79
Northeastoox| o077 | x| 278 | x| e11 | x| oes | x| o7 | =] 77.4 |75)
Northeastoox| o077 | x| 178 | x| 7263 | x| o063 | x| o7 | =| sem |79
Northeastoox| o077 | x| 369 | x| 7263 | x| o063 | x| o7 | =] 819 |75)
Northeastoox[ o077 | x| 278 | x| 7263 | x| o063 | x[ o7 | =| 617 |75)
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Northeastoox| o077 | x| 178 | x| s042 | x| o063 [ x[ 07 | =| 2743 |w®
Northeastoox| o077 | x| 369 | x| s042 | x| o063 | x| o7 | =| sess |79
Northeast o,9x| 0.77 | X | 2.78 | X | 50.42 | X | 0.63 | X | 0.7 | = | 42.84 |(75)
Northeastoox[ o077 | x| 178 | x| 2807 | x| o3 | x| o7 | =| 15827 |9
Northeastoox| o077 | x| 369 | x| 2807 | x| o063 | x| o7 | =] ses |79
Northeastoox| o077 | x| 278 | x| 2807 | x| o063 | x| o7 | =| 238 |79
Northeastoox| o077 | x| 178 | x| 142 | x| o063 [ x| o7 | =] 7.72 |75)
Northeast o,gx| 0.77 | X | 3.69 | X | 14.2 | X | 0.63 | X | 0.7 | | 16.01 |(75)
Northeastoox[ o077 | x| 278 | x| 142 | x| o3 | x| o7 | = 12086 |79
Northeastoox[ o077 | x| 178 | x[ 921 | x| o063 | x[ o7 | =| 5.01 |75)
Northeastoox| 077 | x[ 369 | x[ o212 | x[ o3 | x| 07 [ = | 10.39 [(75)
Northeastoox| o077 | x| 278 | x| 921 | x| oes | x| o7 | =] 7.83 |75)
Southeastoox| o077 | x[ 573 | x| s | x[ o063 | x| o7 | =[ eass |
Southeastoox| o077 | x| 38 | x| 7o | x[ o0es | x| o7 | =[ 4320 |07
Southeasto,9x| 0.77 | X | 5.6 | X | 36.79 | X | 0.63 | x | 0.7 | = | 59.15 |(77)
Southeastoox| o077 | x| 817 | x| 379 | x[ o3 | x| o7 | = osr |
Southeastoox| o077 | x[ s73 | x| 267 | x| o063 | x| o7 | =[ 10075 |7
Southeasto,gxl 0.77 | X | 3.85 | X | 62.67 | X | 0.63 | X | 0.7 | = | 73.74 |(77)
Southeastoox| o7z, | x| 526 [ x| 6267 x| o0es | x| o7 | =| 107 |07
Southeastoox| o077 | x| 817 | x| 6267 /| x| L o0ea | x| o7 | =[ 15649 |07
Southeastoox| o077, | x| 8734 x| e/ | x| 06z | x|l..0z...| = 1017 |0
Southeasto,9x| 0.77 | X | 3.85 | X | 85.75 | X | 0.63 | X | 0.7 | = | 100.9 |(77)
Southeastoox| o077 | x| s26 | x| ssms | x| ees | x| o7 | =[ 13mes |
Southeastoox| o077 | x| 81z | x| s | x| o0& | x| o7 | = 2au |
Southeastoox| o077 | x| 573 | x| 10625 | x| o0es3 | x| o7 | =[ 1806 |07
Southeastoox| o077 | x| 38 | x| 10625 | x[ o0es3 | x| o7 | =[ 102 |07
Southeastoox| o077 | x| 526 | x| 10825 | x| o3 | x| o7 | =[ 108 |7
Southeastoox| o077 | x| 817 | x| 10825 | x| o3 | x| o7 | =[ 2653 |
Southeastoox| o077 | x| 573 | x| 11900 | x| o063 | x[ o7 | =] 20841 |77
Southeastoox| o077 | x[ sss | x| 1900 | x[ o063 | x| o7 | =[ 14003 |
Southeastoox| o077 | x| 526 | x| 11901 | x[ o063 | x| o7 | =[ 1m |7
Southeastoox| 077 | x[ 817 | x| 1900 | x[ o063 | x| o7 | =[ 20715 |
Southeastoox| o077 | x| s73 | x| 1815 | x[ o3 | x| o7 | =[ 2060 |7
Southeastoox| o077 | x| 38 | x| 1815 | x[ o3 | x| o7 | =[ 13002 |7
Southeastoox| 077 | x[ s26 | x| 1815 | x| o063 | x| o7 | =[ 1sees |
Southeasto_gxl 0.77 | X | 8.17 | X | 118.15 | X | 0.63 | X | 0.7 | = | 295 |(77)
Southeastoox| o077 | x| 573 | x| 11301 | x[ o0es3 | x| o7 | =[ 19047 |07
Southeastoox| o077 | x| 38 | x| 11301 | x[ o0es | x| o7 | =[ 1303 |07
Southeastoox| o077 | x| s26 | x| 11391 | x[ o3 | x| o7 | =[ 181 |
Southeastoox| o077 | x| 817 | x| 1391 | x[ o3 | x| o7 | =[ 28442 |7
Southeastoox| 077 | x[ 573 | x| 10430 | x[ o063 | x| o7 | =[ 1828 |

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 6 of 12



TER WorkSheet: New dwelling design stage

Southeastoox| o077 | x [ 385 | x| 10430 | x[ o063 | x| 07 | =[ 12083 |07
Southeastoox| o077 | x| 526 | x| 10439 | x[ o0es3 | x| o7 | =[ 1781 |07
Southeastoox| o077 | x| 817 | x| 10439 | x[ o3 | x| o7 | =[ 26065 |7
Southeastoox| o077 | x| s73 | x| 928 | x[ o3 | x| o7 | =[ 1,26 |7
Southeastoox| o077 | x[ sss | x| 285 | x| o063 | x| o7 | =[ 10025 |7
Southeastoox| 077 | x[ s26 | x| o285 | x| o063 | x| o7 | =[ 14026 |
Southeastoox| o077 | x| 817 | x| e85 | x| o0es3 | x| o7 | =[ 2z:s |0
Southeastoox| o077 | x| 573 | x| 27 | x| o0es3 | x| o7 | =[ 1213 |
Southeastoox| o077 | x| 38 | x| 6927 | x[ o3 [ x| o7 | = 815 |77
Southeastoox| o077 | x| 526 | x| 6927 | x[ o3 | x| o7 | =[ 113 |@D
Southeastoox| 077 | x [ s1z | x| 927 | x| o0& | x| 07 [ = 17205 |
Southeastoox| o077 | x[ 573 | x| 407 | x| o0es | x| o7 | = iz |
Southeastoox| o077 | x| sss | x| 407 | x[ o063 | x| o7 | = s8s |
Southeasto,gx| 0.77 | X | 5.6 | X | 44.07 | X | 0.63 | X | 0.7 | | 70.84 |(77)
Southeasto,9x| 0.77 | X | 8.17 | X | 44.07 | X | 0.63 | X | 0.7 | = | 110.04 |(77)
Southeastoox| o077 | x| s73 | x| 349 | x[ o3 | x| o7 | =[ s1a |
Southeastoox| 077 | x[ sss | x| a4 | x[ o063 | x| o7 | =  sos |
Southeastooxl. 077 | xpfoees26e] x | 3149 [ 063 | o 07 b =4 50.62 |7)
Southeastoox| ozz.. | x| 817  ['x| 3149 J x| o0es | x| o7 | =| 78,2 |0
Southwesto.ox| o077 | x| 995 | x| sero /| | L o0es | x| o7 | =[ 11188 |09
Southwesto.ox|  o77. | x| .58 .4 x| 379/ | [ o6z | x|l..0z...t=| e85 |79
Southwesto.ox | 0.77 | x| 2.92 bx | 3670 wlw 0.63 [ x| 0.7 [ =] 32.83 [(79)
Southwesto.ox| o7z | x| 83 | x| s | [ ee | x| o7 | = oam |09
Southwestoox| = 077 | x| s24 | x| s | [ oes | x| o7 | = sse2 |09
Southwesto_gx| 0.77 | X | 5.4 | X | 36.79 | | 0.63 | X | 0.7 | = | 58.92 |(79)
Southwestoox| o077 | x| s24 | x| 3879 | [ o3 | x| 0.7 [ =] 58.92 [79)
Southwestoox| o077 | x| 995 | x| e267 | [ o83 | x| o7 | =[ 10088 |9
Southwestoox| o077 | x| s8 | x| 6267 | [ o063 | x| o7 | =[ 1167 |9
Southwestoox| 077 | x| 202 | x| e267 | | o063 | x| o7 | =] sse3 |79
Southwestoox| o077 | x| 83 | x| 67 | [ o0es | x| o7 | =[ 16013 |79
Southwesto.ox| o077 | x| 524 | x| 267 | [ o0ea | x| o7 | =[ 10037 |9
Southwesto.ox| 077 | x| 524 | x| 267 | [ o0ea | x| o7 | =[ 10037 |9
Southwestoox| o077 | x| s24 | x| e267 | [ o83 | x| o7 | =[ 10037 |9
Southwestoox| o077 | x| 995 | x| e&7s | [ o3 | x| o7 | =[ 26076 |9
Southwestoox| 077 | x| sss | x| s | [ oes | x| o7 | =[ 1s279 |9
Southwesto_gxl 0.77 | X | 2.92 | X | 85.75 | | 0.63 | X | 0.7 | = | 76.52 |(79)
Southwestoox| o077 | x| 83 | x| e | [ o0es | x| o7 | =[ 21909 |79
Southwesto.ox| 077 | x| 524 | x| e | [ o0es | x| o7 | =[ 13733 |09
Southwestoox| o077 | x| s24 | x| &75 | [ o3 | x| o7 | =[ 1s |79
Southwestoox| o077 | x| 524 | x| &75 | [ o3 | x| o7 | =[ 13z |79
Southwestoox| 077 | x[ ees | x| 1625 | [ o063 | x| o7 | =[  sm1 |09
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Southwesto.ox| 077 | x| 588 | x| 10625 | [ o0es3 | x| o7 | =[ 183 |09
Southwestoox| 077 | x [ 202 | x| 1625 | [ o063 | x| o7 | =[ eas2 |9
Southwestoox| o077 | x| 83 | x| 10825 | [ o3 | x| o7 | =[ 27146 |9
Southwesto.ox | 0.77 | x| 5.24 | x| 10825 | 0.63 [ x| 0.7 [ =] 170.15 [(79)
Southwestoox| 077 | x[ s24 | x| 1625 | [ o063 | x| o7 | =[ 17015 |09
Southwestoox| 077 | x [ s24 | x| 1625 | [ o063 | x| o7 | =[ 17015 |9
Southwesto.ox| 077 | x| 995 | x| 11901 | [ o0es | x| o7 | =[ 18 |(9
Southwesto.ox| o077 | x| 588 | x| 11901 | [ o0es3 | x| o7 | =[ 21204 |9
Southwestoox| o077 | x| 292 | x| 11000 | [ o3 | x| o7 | =[ 162 |09
Southwesto.ox | 0.77 | x| 8.36 [ x| 1901 | 0.63 [ x| 0.7 [ =] 304.06 [(79)
Southwestoox| 077 | x [  s24 | x| 1900 | | o0& | x| 07 [ = 19050 |9
Southwestoox| 077 | x[ s24 | x| 1900 | [ o063 | x| o7 | =[ 19059 |9
Southwestoox| 077 | x [ 524 | x| 11900 | [ o063 | x| o7 | =[ 19059 |9
Southwesto.ox| 077 | x| 995 | x| 1815 | [ o0es | x| o7 | =[ 3028 |9
Southwestoox| o077 | x| s8 | x| 1815 | [ oe3 | x| o7 | =[ 2108 |9
Southwestoox| o077 | x| 202 | x| 1815 | [ o3 | x| o7 | =[ 10544 |9
Southwestoox| o077 | x| 83 | x| 1815 | [ oes | x| o7 | =[ soss |(9
Southwesto.oxl. 077 | xpfoees2a] x| 11815 [l 063 | o 07 | = 18021 |9
Southwesto.ox| o7z, | x| 524 ['x | 1815 4 | oes | x| o7 | =| 121 |09
Southwesto.ox| o077 | x| 524 | x| 1815/ | | o0es | x| o7 | =[ 12 |09
Southwesto.ox| o077 | x| 995 A4 x| 1391 | [ o0es | x|..o0z | = 33 |09
Southwestoox| o077, | x| 583  p x| 11391 ol 063 | x| o7 | =[ 20208 |9
Southwesto.ox| o7z | x| 292 | x| 138 | [ e | x| o7 | =[ 10088 |09
Southwestogx|~ o077 | x| 83 | x|, 1801 | [ oes | x| o7 | =[ 20008 |09
Southwesto.ox| 077 | x| 524 | x| 11301 | [ o0es | x| o7 | =[ 1s42 |09
Southwesto.ox| 077 | x| 524 | x| 11301 | [ o0es | x| o7 | =[ 1842 |09
Southwestoox| o077 | x| s24 | x| 1391 | [ o3 | x| o7 | =[ 1842 |9
Southwesto.ox | 0.77 | x| 9.95 | x| 10439 | | 0.63 [ x| 0.7 [ =] 317.44 [(79)
Southwesto.ox| o077 | x| 583 | x| 10430 | [ o063 | x| 07 [ = | 18599  [(79)
Southwesto.ox| 077 | x| 292 | x| 10430 | [ oes | x| o7 | =[ 9316 |79
Southwesto.ox| o077 | x| 83 | x| 10430 | [ o0es | x| o7 | =[ 26712 |09
Southwesto.ox| 077 | x| 524 | x| 10430 | [ o063 | x| o7 | =[ 1707 |9
Southwestoox| o077 | x| 524 | x| 10439 | [ o3 | x| o7 | =[ 16727 |9
Southwestoox| o077 | x| 524 | x| 10439 | [ o3 | x| o7 | =[ 16727 |9
Southwesto.ox| o077 | x| 995 | x| e28 | [ o0es | x| o7 | =[ 2823 |79
Southwesto_gxl 0.77 | X | 5.83 | X | 92.85 | | 0.63 | X | 0.7 | = | 165.44 |(79)
Southwestoox| 077 | x[ 202 | x| o285 | [ o063 | x| o7 | =[ s8 |09
Southwestoox| o077 | x| 83 | x| 8 | [ o0es | x| o7 | =[ 23723 |09
Southwesto,9x| 0.77 | X | 5.24 | X | 92.85 | | 0.63 | X | 0.7 | = | 148.69 |(79)
Southwestoox| o077 | x| 524 | x| 9285 | [ o3 | x| o7 | =[ 1869 |9
Southwestoox| 077 | x[ s24 | x| o285 | [ o063 | x| o7 | =[ 14860 |09
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Southwesto.ox| 077 | x| 995 | x| 27 | [ o0es3 | x| o7 | =[ 21063 |9
Southwestoox| o077 | x| 588 | x| 927 | [ o0es | x| o7 | =[ 1242 |09
Southwestoox| o077 | x| 202 | x| e927z | [ o3 | x| o7 | = e8 |(9
Southwestoox| o077 | x| 83 | x| 692z | [ o3 | x| o7 | =[ 1e9r |9
Southwestoox| 077 | x[ s24 | x| 927 | [ o063 | x| o7 | =[ 11083 |09
Southwestoox| 077 | x [ s24 | x| 2z | [ o063 | x| o7 | =[ 11083 |09
Southwesto.ox| 077 | x [ 524 | x| 92z | [ o063 | x| o7 | =[ 11003 |09
Southwesto.ox| 077 | x| 995 | x| 4as07 | [ o0es | x| o7 | =[ 1300 |09
Southwestoox| o077 | x| s8 | x| 4407 | [ o3 | x| o7 | = s |09
Southwesto.ox | 0.77 | x| 2.92 | x| 4407 | | 0.63 [ x| 0.7 [ =] 39.33 [(79)
Southwestoox| 077 | x| 836 | x| 407 | | o0&z | x| o7 | =] 1126 |79
Southwestoox| 077 | x [ s24 | x| 407 | [ o0es | x| o7 | =[ 7088 |09
Southwestoox| 077 | x [ 524 | x| 407 | [ o0e3 | x| o7 | =[ 7088 |@9
Southwestoox| o077 | x| 524 | x| aa07 | [ o3 | x| 07 [ =] 70.58 [79)
Southwestoox| 077 | x [ 995 | x[ 3149 | [ oes | x| 07 [ =] 95.75 [79)
Southwestoox| o077 | x| s88 | x| 349 | [ o3 [ x| o7 | = 56.1 |(79)
Southwestoox| 077 | x[ 202 | x| a4 | [ o6z | x| o7 | = 28.1 |79)
Southwesto.ox| 077 | xifoen886] x| 3149 [l 063 | o 07 b =4 80.45 |79)
Southwesto.ox| o7z, | x| 524 ['x | 3149 | | o0es | x| o7 | =| 5048 |09
Southwestoox| o077 | x| 524 | x| 3149 /| | o063 | x| o7 | = s0a38 |09
Southwesto.ox| 077 | x| s2a. x| =149/ | [ 0es | x| 0.7 [ =] 50.43 [79)
Northwest 0.9x | 0.77 | x| 2.24 hox | 1128wl 0.63 [ x| 0.7 [ =] 7.72 |(81)
Northwestoox| o077 | x| 550 | x| 1128 | x| ‘oss | x| o7 | =| 1928 |6
Northwestoox| ™ o077 | x| 224 | x| 2207 | x| o838 | x| o7 |=| 1572 |6
Northwesto.ox| o077 | x| 550 | x| 2207 | x| o063 | x| o7 | =| z024 @Y
Northwestoox| 077 | x [ 224 | x| a1 | x| o063 | x| o7 | =[ 283 |6
Northwestoox[ 077 | x| ss9 | x| 4138 | x| o3 | x| o7 | = 7080 @Y
Northwestoox[ 077 | x| 224 | x| 6796 | x| o063 | x| o7 | =| 452 @Y
Northwestoox| o077 | x| 559 | x| 6796 | x| o063 | x| 07 [ = 11600 |
Northwestoox| o077 | x| 224 | x| o135 | x| o063 | x| o7 | =| e2s  |@6Y
Northwestoox| o077 | x| 559 [ x[ 9135 | x| o063 [ x[ 07 | =] 1se05 |8
Northwest 0.9x | 0.77 | x| 504 | x[ o738 | x| 0.63 [ x| 0.7 [ =] 66.67 |(81)
Northwestoox[ 077 | x| ss9 | x| o738 | x| o3 | x| o7 | =| 1637 |@®Y
Northwestoox[ 077 | x| 224 | x| 921 | x| o3 | x| o7 | = e23r @Y
Northwestoox| o077 | x| 559 | x| e11 | x| oe3 | x| o7 | =| 1ses |@6Y)
Northwesto_gxl 0.77 | X | 2.04 | X | 72.63 | X | 0.63 | X | 0.7 | = | 49.72 |(81)
Northwestoox| o077 | x| 559 [ x[ 7263 | x| o063 [ x[ 07 | =] 12407 |e8D)
Northwestoox| o077 | x| 224 | x| 5042 | x| 063 [ x[ 07 | =] sas2 |
Northwestoox[ 077 | x [ 550 | x[ 5042 | x[ o063 | x| 07 [ =] 86.14 |(81)
Northwestoox[ 077 | x| 224 | x| 2807 | x| o3 | x| o7 | = 1921 |
Northwestoox| o077 | x| 559 | x| 2807 | x| o063 | x| o7 | =| ares @YD)
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Northwest 0.9x | 0.77 | x| 594 | x| 14.2 | x| 0.63 [ x| 0.7 [ =] 9.72 |(81)
Northwestoox| o077 | x| 550 | x| 242 | x| o063 | x| o7 | =| 2425 @Y
Northwestoox[ 077 | x| 224 | x[ 921 | x| o063 | x| o7 | =| 6.31 |61)
Northwestoox[ 077 | x| ss9 | x[ 921 | x| o3 | x| o7 | = 1574 @Y
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
(83)m= 795.23| 1373 |1927.51| 2470.28| 2841.76| 2854.13| 2737.99| 2455.81| 2114.69| 1530.64| 955.86 | 678.38 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= |1547.49| 2122.91| 2651.89| 3152.18| 3478.13| 3448.44| 3306.1 |3030.87| 2712.55| 2171.23| 1645.71| 14075 | (84)
Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)
Utilisation factor for gains for living area, hl,m (see Table 9a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(86)m= 1 1 0.99 0.96 0.88 0.72 0.56 0.62 0.86 0.98 1 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.46 | 19.69 | 20.01 | 20.41 | 20.74 | 20.93 | 20.98 | 20.97 | 20.83 | 20.37 | 19.83 | 19.42 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 19.86 | 19.87 | 19.87 | 19.88 | 19.88 | 19.88 | 19.88 | 19.88 | 19.88 | 19.88 | 19.87 | 19.87 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 1 | 1 | 0.99 | 0.95 | 0.83 | 0.63 | 0.42 | 0.49 | 0.79 | 0.97 | 1 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)
(90)m=| 17.8 | 18.13 | 18.61 | 19.18 | 19.62 | 19.84 | 19.88 | 19.87 | 19.74 | 19.13 | 18.35 | 17.75 (90)
fLA = Living area + (4) = 0.41 (91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m:| 18.48 | 18.76 | 19.18 | 19.68 | 20.08 | 20.28 | 20.33 | 20.32 | 20.18 | 19.63 | 18.95 | 18.43 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 18.48 | 18.76 | 10.18 | 19.68 | 20.08 | 20.28 | 20.33 | 20.32 | 20.18 | 19.63 | 18.95 | 18.43 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m=| 1 | 1 | 0.98 | 0.94 | 0.84 | 0.66 | 0.48 | 0.54 | 0.81 | 0.97 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= | 1545.7 | 2112.63| 2607.12| 2972.99| 2930.55| 2286.76| 1580.92| 1641.18| 2203.25| 2108.81| 1640.39| 1406.44| (95)
Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97)m= |6240.04| 6091.72| 5560.48| 4690.91| 3640.52| 2452.2 |1609.04| 1690.4 |2632.78| 3925.92| 5164.76| 6223.15| ©7)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m:|3492.59|2673.95| 2197.3 | 1236.9 | 528.22| 0 | 0 | 0 | 0 |1351.93|2537.55|3583.63
Total per year (kWh/year) = Sum(98):.ss.12 = 17602.06 |(98)

Space heating requirement in KWh/mz/year (99)
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Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 93.5 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
|3492.59| 2673.95| 2197.3 | 1236.9 | 528.22 | 0 | 0 | 0 | 0 |1351.93| 2537.55| 3583.63|
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|3735.39| 2859.84| 2350.05| 1322.88| 564.94 | 0 | 0 | 0 | 0 | 1445.92| 2713.95| 3832.76
Total (kWh/year) =Sum(211), ,,, = 18825.73 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m=|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)

Water heating

Output from water heater (calculated above)
| 234.38| 206.56 | 216.89 | 194.35 | 190.41 | 170.06 | 163.26 | 179.24 | 178.95 | 20154 | 213.19 | 228.72

Efficiency of water heater 79.8 (216)

(217)m:| 89.74 | 89.64 | 89.42 | 88.88 | 874 | 79.8 | 79.8 | 79.8 | 79.8 | 88.95 | 89,57 | 89,78 (217)

Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 261.17 | 230.44 | 242.54 | 218.67 | 217.87 | 213.11 | 204.58 | 224.61 | 22425 | 226.57 | 238.02 | 254.76

Total = Sum(219a), ,, = 2756.6 |(219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 18825.73

Water heating fuel used 2756.6

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)
boiler with a fan-assisted flue (230€)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 75 (231)
Electricity for lighting 779.33 (232)
Energy Emission factor Emissions
kWhl/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = II|(263)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
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Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (232) x = (268)

Total CO2, kglyear sum of (265)...(271) = (272)

reR - nJen

DRAFT
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11 SAP CALCULATIONS - BE CLEAN
PLEASE NOTE THAT CHP IS NOT CONSIDERED FEASIBLE FOR

THIS DEVELOPMENT AND THEREFORE SAP CALCULATIONS FOR
THIS STAGE OF THE ENERGY HIERACHY IS NOT APPLIACBLE.

55 Fitzroy Park
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12 SAP CALCULATIONS - BE GREEN

55 Fitzroy Park
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.14
Printed on 27 July 2018 at 15:30:40

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 246.35m?

Site Reference :  Fitzroy Park Plot Reference:  Plot1 - MVHR + PV
Address : Plot 1, 55 Fitzroy Park, London, N6 6JA

Name:

Address :

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 15.31 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 5.37 kg/m2 OK

1b TFEE and DFEE
Target Fabric Energy Efficiency (TFEE 62.5 kWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Database: (rev 429, product index 017691):

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Vaillant

Model: ecoTEC plus 630 H system A

Model qualifier: VU GB 306/5-5 A

(Regular)

Efficiency 89.4 % SEDBUK2009

Minimum 88.0 % OK

Secondary heating system: None
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5 Cylinder insulation

Hot water Storage: Measured cylinder loss: 2.00 kWh/day
Permitted by DBSCG: 2.56 kWh/day OK
Primary pipework insulated: Yes OK
Space heating controls TTZC by plumbing and electrical services OK
Hot water controls: Cylinderstat OK
Independent timer for DHW OK
Boiler interlock: Yes OK
7 Low energy lights
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

8 Mechanical ventilation

Continuous supply and extract system

Specific fan power: 0.67
Maximum 15 OK
MVHR efficiency: 88%
Minimum 70% OK
9 Summertime temperature
Overheating risk (Thames valley): Slight OK
Aver
9.98m?2
7.19m2
2.16m2
3.79m?2
4.7m?
3.65m?2
.89m?2
Windows facing: South 2.13m2
Windows facing: East 0.88m?
Windows facing: West 3.31m2
Windows facing: West 3.76m?2
Windows facing: South 1.24m?
Windows facing: East 0.76m2
Windows facing: East 1.07m?
Windows facing: East 3.94m?
Windows facing: North 1.23m2
Windows facing: South 0.86m?2
Ventilation rate: 4.00
Blinds/curtains: None

Closed 100% of daylight hours

10 Key features

Air permeablility 3.0 m¥/m2h
Windows U-value 1.1 W/m2K
Doors U-value 1.1 W/m2K
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Photovoltaic array

DRAFT
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 1, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor 8839  [(a) x | 2.59 @) = | 22893  |@a)

First floor 78.98  |(1b) x | 2.89 |(2b) = | 228.25 |(3b)

Second floor 78.98 (1) x | 3.21 |(20) = | 253.53 |(3C)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 246.35 4)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour

heating heating
Number of chimneys | o |*| o |*|] o | 7| | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans |I| x10 = |I|(7a)
Number of flueless gas fires |I| x40 = |I|(7C)
[ o ]

Number of passive vents

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 3 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20)=1-10.075x (19)] = 0.92 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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DER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.18 | 0.17 | 0.17 | 015 | 015 | 0.13 | 0.13 | 0.13 | 0.14 | 0.15 | 0.16 | 0.16
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

0.5
0.5

74.8

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m4 03 | 03 | 03 | 0.28 | 0.28 | 0.26 | 0.26 | 0.25 | 0.26 | 0.28 | 0.28 | 0.29 |

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)m:|0|0|0|0|0 0|0|0|0 0|0|0|

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(24c)m:|0|0|0|0|0 0| |0|0 0|0|0|

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=|o|o|o|o|o|o|o|o|o|o|o|o|
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

@sm=| 03 | o3 | 03 [ 028 | 028 | 026 [ 026 | 025 | 026 | 028 [ 028 | 020 |
eal A W I
ELEMENT Gross Openings Net Area U-value AXU k-value

area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K
Doors Type 1 [ 24 | x[ 11 | =] 284 |
Doors Type 2 [ 226 | x[ 11 | =| 248 |
Windows Type 1 XU[L(1.1)+ 0.04] =
Windows Type 2 XU[L/(1.1)+0.04] =
Windows Type 3 XU[L/(1.1)+0.04] =
Windows Type 4 XU[L/(1.1)+0.04] =
Windows Type 5 XU[L/(1.1)+0.04] =
Windows Type 6 3.65 x1/[1/(1.1)+0.04] = 3.85
Windows Type 7 4.89 x1[1/(1.1)+0.04] = 5.15
Windows Type 8 2.13 x1[1/(1.1)+0.04] = 2.24
Windows Type 9 0.88 x1[1/(1.1)+0.04] = 0.93
Windows Type 10 3.31 x1[1/(1.1)+0.04] = 3.49
Windows Type 11 3.76 x1[1/(1.1)+0.04] = 3.96
Windows Type 12 1.24 x1[1/(1.1)+0.04] = 1.31
Windows Type 13 0.76 XU[L/(1.1)+0.04] =
Windows Type 14 1.07 x1[1/(1.1)+0.04] = 1.13
Windows Type 15 3.94 x1[1/(1.1)+0.04] = 4.15
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@7
@7
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@7
@7
@7
@7
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DER WorkSheet: New dwelling design stage

Windows Type 16 1.23 xU[1/(1.1)+0.04] = @7
Windows Type 17 0.86 x1/[1/(1.1)+0.04] = 0.91 (27)
Floor | 8839 | x| o013 | = 114007 | | [ | |28)
Walls Typel | 9912 | [ 1038 | | 7979 | x[ o015 | =| 1197 | | [ | [(29)
Walls Type2 | 1106 | | 2586 | | 8504 | x| o015 | =[ 1276 | | | | |29
Walls Type3 | 11653 | | 1531 | | 10122 | x| o015 | = 1518 | | [ | |29
Roof Typel [ 941 | | o | [ 9a1 | x| o013 | = 120 | | [ | (€
Roof Type2 [ 798 | | o | | 79 | x| o013 | =| 1027 | | [ | (€

Total area of elements, m2 503.03 @D

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 126.53 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

L

Thermal bridges : S (L x Y) calculated using Appendix K 33 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 159.53 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May |/ Jun Jul Aug Sep Oct Nov Dec

@8)m=| 71.04 | 7023 | 69.41 | 6585|6453 | 60.47 | 6047 | 50.65 | 62.00 | 64.53 | 66:26 | 6770 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 23057 | 229,76 | 228.94 | 224.88 | 224.06 | 220 | 220 | 219.18 | 221,62 | 224.06 | 225.69 | 227.32

Average = Sum(39)s. ., /12= 22461  |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 0.94 | 0.93 | 0.93 | 0.91 | 0.91 | 0.89 | 0.89 | 0.89 | 0.9 | 0.91 | 0.92 | 0.92

Average = SUM(40). 1. /12= 0.91 | 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N=1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.93 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.62| 113.34 | 109.07 | 104.79 | 100.51 | 96.23 | 96.23 | 100.51 | 104.79 | 109.07 | 113.34 | 117.62

Total = SUm(44), ., = 128312 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m= | 174.43| 152,55 | 157.42 | 137.24 | 131.69 | 113.64 | 105.3 | 120.84 | 122.28 | 1425 | 155.56 | 168.92

Total = SUM(45),_ = 1682.38  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.16 | 22.88 | 23.61 | 20.59 | 19.75 | 17.05 | 15.8 | 18.13 | 18.34 | 21.38 | 23.33 | 25.34 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 250 (47

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): (48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (51)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = 0 (54)
Enter (50) or (54) in (55) 1.08 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 324 | 33.48 | 33.48 | 324 | 33.48 | 324 | 33.48 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 32.4 | 33.48 | 33148 | 324 | 33.48 | 324 | 33.48 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 231.17 | 203.81 | 214.16 | 192.16 | 188.43 | 168.55 | 162.04 | 177.58 | 177.19 | 199.25 | 210.47 | 225.67 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 231.17 | 203.81 | 214.16 | 192.16 | 188.43 | 168.55 | 162.04 | 177.58 | 177.19 | 199.25 | 210.47 | 225.67

Output from water heater (annual):. 1 2350.47 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|103.39| 91.73 | 97.74 | 89.56 | 89.18 | 81.71 | 80.41 | 85.57 | 84.59 | 92.78 | 95.65 |101.5e| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.83 | 32.71 | 26.6 | 20.14 | 15.06 | 12.71 | 13.73 | 17.85 | 23.96 | 30.42 | 35.51 | 37.86 | 67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 413.21| 4175 | 406.69 | 383.69 | 354.65 | 327.36 | 309.13 | 304.84 | 315.65 | 338.65 | 367.69 | 394.98 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | (72)
Water heating gains (Table 5)
(72)m= | 138.97| 136.5 | 131.37 | 124.39 | 119.87 | 113.49 | 108.07 | 115.02 | 117.48 | 124.7 | 132.85 | 136.51 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 660.94| 658.64 | 636.59 | 600.16 | 561.51 | 5255 | 502.87 | 509.64 | 529.02 | 565.71 | 607.98 | 641.27 | 73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North  oox[ 077 | x| 379 | x| 1063 | x| 06 | x| o7z |=| 1173 |79
North  “oox| o7, | x| 123 | x| 106 J x| o | x| o7 | =] 3581 [(72)
North — oox| o077 . | x| 379 | x| 2032 /| x| o6 | x| o7 |=| 2242 |7
North — oox| o077, | x| 123 || 2032/ | x| o6 | x| o7 | =] 7127 |74
North — oox| o077, | x| 379 | x| sasa L x| 06 | x| o7 | =| 300 |7
North — oox| o7z | x| 123 | x| sas8 | x| ‘es [x| o7 |=| 123 |04
North  ooxl077 | x| 379 || ss46 | x| o8 |[x| o7 |=| 6118 [
North  oox| o077 | x| 123 | x| ss46 | x| 06 | x| o7 | =| 198 |7
North  oox| o077 | x| 879 | x| 772 | x| o6 | x| o7 |=| s2a2 |
North  oox| o077 | x| 123 | x| 772 | x| o6 [ x[ o7 | =] ‘2675 |74
North  oox| o077 | x| 379 | x| 7008 | x[ 06 | x| o7 |=| ‘82 |7
North  oox[ 077 | x| 1238 | x| 79009 | x| 06 | x| o7 | = 2864 |7
North  oox[ o077 | x| 379 | x| 7468 | x| 06 | x| o7 | = 823 |7
North  oox| o077 | x| 123 | x| 7468 | x| o6 | x| o7 | =| 2673 |7
North  o9x| o077 | x| 379 | x| se2s | x| o6 | x| o7 |=| es3 |7
North  oox| o077 | x| 123 | x| s025 | x| o6 [ x[ o7 |=| 2121 [@®
North  oox| o077 | x| 379 | x| as2 | x| o6 [ x[ o7 | =] 45.8 ()
North  oox[ 077 | x| 1238 | x| as2 | x| 06 | x| o7 | = 1488 |7
North  oox[ 077 | x| 379 | x| 2429 | x| 06 | x| o7 | =| 2668 |79
North  oox| o077 | x| 128 | x| 2419 | x| 06 | x| o7 | =] 8.66 |(72)
North  oox| o077 | x| 879 | x| 1312 | x| o6 | x| o7 | =| 1447 |
North  oox[ o077 | x| 123 | x| 1312 | x| o6 | x[ o7 | =] 4.7 ()
North  o9x| o077 | x| 379 | x| 88 | x| o6 | x| o7 | =] 9.78 ()
North  oox[ o077 | x| 123 | x| 88 | x| o066 | x[ o7 | =] 3.17 |(74)
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East  0.9x| 1 | x| o8 | x| 1064 | x| 06 | x[ o7 | =] 5.03 |76)
East  0.9x| 1 [ x| o076 | x| 1064 | x| 06 | x[ o7 | =] 4.34 |76)
East 0. 1 [ x[ 207 | x| 1964 | x[ 06 | x| o7 | = 6.12 |76)
Bast  0.9x| 1 [ x| 394 | x| 1964 | x|[ 06 | x| o7 | = 252 e
East  0.9x| 1 | x| o8 | x| @4 | x| o6 | x| o7 | =] 9.84 |76)
East  0.9x| 1 [ x| o7 | x| 342 | x| o6 | x| o7 | =] 8.5 |76)
East  0.9x 1 [ x| 207 | x| 342 | x| o6 | x| o7 |=[ 19 |09
East  0.9x| 1 | x| 394 | x| 3842 | x| 06 | x[ o7 | =] 4108 |0
East 0. 1 | x| o8 | x| 6327 | x| 06 | x| o7 |=| 1620 |9
Bast  0.9x| 1 | x| o7 | x| 6327 | x|[ 06 | x| o7 | = 14 |76)
East 0.9x| 1 | X | 1.07 | X | 63.27 | X | 0.6 | X | 0.7 | = | 19.71 |(76)
East  0.9x| 1 | x| 394 | x| 627 | x| 06 | x|[ o7 | =]  72m |9
Bast  0.9x| 1 | x| o088 | x| 92 | x| 06 | x| o7 | = 2364 |9
East  0.9x| 1 | x| o076 | x| 9228 | x| 06 | x[ o7 | =] 204 |8
East 0.9x | 1 [ x[ 107 | x| 9228 | x| 0.6 [ x| 07 [ =] 28.74 |76)
Bast  0.9x| 1 [ x| 394 | x| 92 | x| 06 | x| o7 | =[] 10582 |79
East  0.9x| 1 | x| oss | x| 109 | x| 06 | x[ o7 | =| 2897 |09
East_0.9x] 1 | xdbommodemmnd- ¥ [ 11300 |l 06 | pelummoransd =idlimes02enn @
East.  o.x| 1 | x| 107 [ 1800 4 x| o6 | x| o7 | =] 322 |e
Bast|  0.9x| 1 [ x| 394 | x| 11300/ | x| 06 | x| o7 | =[] 12089 |76)
East 0. 1 | x| o8 4 x| 1577 | x| 06 | x|l.0z.t=| 2088 |76
EBast| = 0.9x| 1 | x| o076 " | x| 1572 wpwale 06 | x| o7 | =| 2 |79
East  0.9x| 1 | x| 107 | %[ w7 | x| Tes | x| o7 | =] 3608 [0
East  0.9x| 1 | x| 394 | x| w577 | x| a6 | x| o7 | =| 13278 |09
East  o.9x| 1 | x| o088 | x| 11022 | x| 06 | x| o7 | =[ 2823 |9
East  0.9x| 1 [ x{ o7 | x| 1022 | x| o6 | x| o7 | =] 243 |08
East 0. 1 [ x[ 207 | x| 11022 | x| 06 | x| o7 | =| 343 |9
Bast  o0.9x| 1 [ x[ 394 | x| 1022 | x| o086 | x| o7 |=| 1264 |08
East  0.9x| 1 | x| oss | x| 9468 | x| 06 | x[ o7 | =| 2425 |09
East  0.9x| 1 | x| o7 | x| 9468 | x| 06 | x[ o7 | =] 200 |9
East  0.9x| 1 | x| 107 | x| 9468 | x| 06 | x[ o7 | =] 2049 |9
East  0.9x| 1 | x| 394 | x| o468 | x| 06 | x[ o7 | =] 1857 [0
East 0. 1 | x| o8 | x| 75 | x| o6 | x| o7 |=| 1885 |9
Bast  0.9x| 1 [ x[ o7 | x| 7359 | x| o6 | x| o7 | =[] 1628 |9
East  0.9x| 1 | x| 107 | x| 7389 | x| 06 | x|[ o7 | =] 2202 |09
East  0.9x| 1 | x| 394 | x| 7389 | x| 06 | x[ o7 | =| sz |9
Bast  0.9x| 1 | x| o8 | x| 455 | x| o6 | x| o7 | = 16 |79
East  0.9x| 1 | x| o7 | x| 459 | x| 06 | x[ o7 | =] 1008 [0
East 0. 1 [ x| 207 | x[ 459 | x| o6 | x[ o7 | =] 14.2 |76)
Bast  0.9x| 1 [ x| 394 | x| 455 | x|[ 06 | x| o7 | = s208 |9
East  0.9x| 1 | x| o8 | x| 2449 | x| 06 | x| o7 | =] 6.27 |76)
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DER WorkSheet: New dwelling design stage

East  0.9x 1 [ x| o076 | x| 2449 | x[ 06 | x| o7 | = 5.42 |76)
East  0.9x| 1 [ x| 107 | x| 2449 | x| 06 | x[ o7 | =] 7.63 |76)
East  0.9x| 1 | x{ 394 | x| 2449 | x| o086 | x| o7 | =] 2808 [0
Bast  o.9x| 1 [ x| o8 | x| 1615 | x| o8 | x[ o7 [ =] 414 |76)
East  0.9x| 1 [ x| o7 | x| 1615 | x| o6 | x| o7 | =] 3.57 |76)
East  0.9x| 1 [ x| 107 | x| 1615 | x| o6 | x| o7 | =] 5.03 |76)
East  0.9x 1 [ x| 394 | x| 1615 | x| o6 | x| o7 |=| 1852 |9
South  oox| o077 | x[ 216 | x| 475 | x[ o0s | x| o7 | =[ 2039 |9
South  o9x| o077 | x| 213 | x| 475 | x[ o6 | x| o7 | =[ 2808 |9
South  0.9x 0.77 [ x| 1.24 [ x| 4675 | x| 0.6 [ x| 0.7 [ =] 16.87 [(78)
South  oox| o077 | x| o8 | x| 4rs [ x[ os | x| o7 | = 117 |78)
South  oox| o077 | x| 218 | x| sz | x[ os | x| o7 | =[ 4814 |9
South  o9x| o077 | x| 213 | x| 757 | x| o6 | x| o7 | =[ arar |9
South  oox| o077 | x| 124 | x| 757 | x| o6 | x| o7 | =[ 2763 |9
South  o9x| o077 | x| os | x| 757 | x[ o6 | x| o7 | =[ 1017 |8
South  o9x| o077 | x| 216 | x| 9zs3 | x[ o6 | x| o7 | =[ ez2 |09
South  oox| o077 | x| 213 | x| erssa [ x[ os | x| o7 | =  e0ar |9
South00xl. 077 | xpfoa2a] x| orss x| 06 | pelii0raad = 35.2 |78
South  oox| o7z, | x| o8 [x| 9753 x| o6 | x| o7 | =| 24m |79
South  oox| o077 | x| 216 | x| 1023/ | x| o6 | x| o7 | = 60.3 |78
South  oox| o077 | x| 213 .4 x| 11023 | x| 06 | x|l..0z...t=| ez |09
South  oo9x| o077 | x| 124 | x| 11028 sl 06 | x| o7 | = s |79
South  oox| o7z | x| o8 | x| 11028 | x| ‘e | x| o7 | = 2788 |9
South  “oox| ™ o077 | x| 216 | x| aasr | x| o8 |x| o7 | = 220 |9
South  oox| o077 | x| 213 | x| 11487 | x| 06 | x| o7 | =  na2 |o9
South  oox| o077 | x| 124 | x| 1487 | x[ o6 | x| o7 | = a4 |9
South  o9x| o077 | x| o8 | x| 1487 | x[ o6 | x| o7 | =[ 2875 |09
South  o9x| o077 | x| 216 | x| 108 | x[ 06 [ x| o7 | = 69.5 |78)
South  oox| o077 | x| 213 | x| 10ss | x[ os | x| o7 | = esss |9
South  oox| o077 | x| 124 | x| 10ss [ x[ os | x| o7 | = 39.9 |78)
South  oox| o077 | x[ o8 | x| 1085 | x[ os | x| o7 | = 2767 |9
South  oox| o077 | x[ 216 | x| 1801 | x[ o6 | x| o7 | =[ e |9
South  o9x| o077 | x| 213 | x| 10801 | x[ o6 | x| o7 | =[  e9 |09
South  o9x| o077 | x| 1224 | x| 10801 | x[ o6 | x| o7 | =[ 3es |us
South o9x| o077 | x| o8 | x| 1801 | x| o6 | x| o7 | =[ 2704 |9
South  oox| o077 | x| 216 | x| 1048 | x[ o8 | x| o7 | =  e9e5 |9
South  oox| o077 | x[ 213 | x| 1048 [ x[ o6 | x| o7 | = es03 |09
South  oox| o077 | x| 124 | x| 1048 | x| 06 | x| o7 | =[ 3vee |79
South  o9x| o077 | x| os | x| 1048 | x[ o6 | x| o7 | =[ 2626 |9
South  o9x| o077 | x| 216 | x| 1018 | x[ o6 | x| o7 | =[  ea0s |09
South  oox| o077 | x| 213 | x| 1018 | x[ o8 | x| o7 | = e |09
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DER WorkSheet: New dwelling design stage

South  oox| o077 | x| 124 | x| 1018 | x| o6 | x| o7 | = s |09
South  oox| o077 | x| o8 | x| 1018 [ x[ os | x| o7 | = 255 |78)
South  o9x| o077 | x| 216 | x| sse | x[ o6 | x| o7 | =[  s102 |08
South  oox| o077 | x| 213 | x| ss9 | x[ 06 [ x| o7 | = 51.2 |78)
South  oox| o077 | x[ 124 | x| sse | x[ os | x| o7 | =[ 2081 |9
South  oox| o077 | x| o8 | x| sse | x[ o8 | x| o7 | =[ 2067 |09
South  oox| o077 | x[ 216 | x| ssa2 | x[ os | x| o7 | = z48a |9
South  oox| o077 | x[ 213 | x| ssa2 | x[ os | x| o7 | = zaz |09
South  oox| o077 | x| 124 | x| ssa2 | x[ 06 [ x| o7 | = 20 |78
South  o9x| o077 | x| o8 | x| ssa2 | x[ o6 | x| o7 | =[ 1387 |09
South  oox| o077 | x| 216 | x| a4 [ x[ os | x| o7 | = 25.4 |78)
South  oox| o077 | x[ 213 | x| a4 | x[ o8 | x| o7 | = 2505 |9
South  oox| o077 | x[ 124 | x| 404 | x[ o6 | x| o7 | =[ 1am |o9
South  oox| o077 | x| o8 | x| 404 | x| o6 | x[ o7 | =] 1011 |8
West  o9x| o077 | x| 988 [ x| 1064 | x[ 06 | x| o7 | =[  sz05 ]®o
West  o9x| o077 | x| 719 | x| 1984 | x| o6 | x| o7 | =] 41.1 |60)
West  oox| o077 | x| a7 | x| 1984 | x| o6 | x| o7 | = 2687 |®0
Westooxb 077 | xplum86smmnl x | 1964 |oxd 06 | pelumsodeds =plucesrn]©@
West — oox| gz | x| 48  |'x| 1964 x| 06 | x| o7 | = 2708 |®0
West | oox| o077 | x| 33 | x| 196 /| x| o6 |x| o7 | = 1882 |eo0
west  oox| o077 | x| 374 x| 1964 | x| 06 | x|l..0z..t=[ 2149 |0
West | oox[ 077 | x| ees " p x| 3842 e 06 | x| o7 | =] 11 ]eo
West | oox| o7z | x| 719 | x| sga2 | x| ‘es | x| o7 | =] 80.4 |80)
West ookl o077 | x| a7 | x| g4 | x| o8 |x| o7 | = s |eo0
West  oox| o077 | x| 3es | x| 34 | x| o6 | x| o7 | = 48 |60
West  oox| o077 | x| ass | x| 4 | x| o6 | x| o7 | = sae8 |®O
West  oox| o077 | x| 33 | x| s34 | x[ o6 | x| o7 | =[ s 6o
West  oox| o077 | x| 37 | x| 34 | x| o6 | x| o7 | = 405 |60
West  oox| o077 | x| 998 | x| es2z | x| o6 | x| o7 | = 1879 |GO
West  oox| o077 | x| 719 | x| es2z | x| o6 | x| o7 | = 13241 |0
West  oox| o077 | x| 47 | x| e27 | x| 06 | x| o7 | =[ sz |®0
West  oox| o077 | x| 3es | x| 6327z | x| o6 | x| o7 | = ‘er22 |®0
West  oox| o077 | x| a8 | x| e27 | x| o6 | x| o7 | =[ 9008 |®0
West  o9x| o077 | x| 33 | x| e227 | x| o6 | x| o7 | =] e9 |60
West  oox| o077 | x| 31 | x| es2z | x| o6 | x| o7 | = e025s |®O
West  o9x| o077 | x| 998 | x| 928 | x| 06 | x| o7 | =[ 26805 |0
West  oox| o077 | x| 719 | x| e228 | x| o6 | x| o7 | =[ 19312 |®0
West  oox| o077 | x| 47 | x| 922 | x[ 06 | x| o7 | =[ 1224 |80
West  oox| o077 | x| 385 | x| 9228 | x[ o6 | x| o7 | =[ 9oa o
West  oox| o077 | x| a8 | x| 9228 | x| o6 | x| o7 | =[ 1334 |@®o
West  oox| o077 | x| 3s | x| w2 | x| 06 | x| o7 | =] 88.9 |80)
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DER WorkSheet: New dwelling design stage

West  oox| o077 | x| 37 | x| e228 | x| o6 | x| o7 | =[ 10099 |®0
West  oox| o077 | x| 998 | x| 1300 [ x| 06 | x| o7 | =[ 385 |©0
West  oox| o077 | x| 719 | x| 1809 | x[ o6 | x| o7 | =[ 23667 |®0)
West  oox[ o077 | x[ a7 | x| 11309 | x| o | x[ o7 | = 154712 |0
West  oox| o077 | x| 3es | x| 1800 | x| o6 | x| o7 | = 12015 |®0
West  oox| o077 | x| ass | x| 11300 | x| o6 | x| o7 | = 16006 |®0
West  oox| o077 | x| 33 | x| 11300 | x| o6 | x| o7 | =[ 10885 |®0
West  oox| o077 | x| 37 | x| 1300 [ x| 06 | x| o7 | =[ 177 |®0
West  oox| o077 | x| 988 [ x| w577 | x| o6 | x| o7 | =[ 332 |0
West  oox| o077 | x| 719 | x| wms77 | x[ o6 | x| o7 | =[ 24028 |0
West  oox| o077 | x| a7 | x| us7m | x| os | x| o7 | = 1ss3r |®0
West  oox| o077 | x| 3es | x| us7m | x| o6 | x| o7 | =[ 12200 |0
West  oox| o077 | x| a8 | x| ws77 | x[ 06 | x| o7 | =[ 16477 |60
West  oox| o077 | x| 33 | x| ws77 | x[ 06 | x| o7 | =[ 115 |®0
West  oox| o077 | x| 37 | x| wmsmm | x| os | x| o7 | = 17 |60
West  o9x| o077 | x| 988 | x| 1022 | x| o6 | x| o7 | =[ 301 |60
West  oox| o077 | x| 719 | x| 1022 | x| o6 | x| o7 | =[ 23066 |®0
Westooxb 077 | xdmddommnl X | 11022 [oxd 06 | pelumsodesmds =plummaso s ©@
West  oox| a7z | x| 3es | x| 1022 4 x| o6 | x| o7 | =[ 11700 |0
West  oox| o077 | x| 48 | x| 1022/ | x| 06 | x| o7 | =[ 1587 |0
West  oox| o077 | x| 3314 x| 1022 | x| 06 |x|l..0z..|=[ 10619 |60
West  o9x| o077 | x| 37 | x| 11022 sl 06 | x| o7 | = 12082 |0
West  o9x| o077 | x| 998 | x| o488 | x| ‘06 | x| o7 | =[ 2o |0
West ook o077 | x| 719 | x| gaes | x| o8 |x| o7 | =[ 19813 |e0
West  oox| o077 | x| a7 | x| eaes | x| o6 | x| o7 | =[ 12051 |®0
West  oox| o077 | x| 3es | x| 9468 | x| 06 | x| o7 | =[ 10058 |®0
West  oox| o077 | x| a8 | x| o9aes | x| o6 | x| o7 | =[ 13475 |80
West  oox| o077 | x| 33 [ x| 948 | x| o6 | x| o7 | =[  e121 ]®o
West  oox| o077 | x| 37 | x| eaes | x| o6 | x| o7 | = 10361 |G
West  oox| o077 | x| 998 | x| 735 | x| o8 | x| o7 | = 21376 |®0
West  oox| o077 | x| 719 | x| 7as9 | x| 06 | x| o7 | =] 154 |80)
West  oox| o077 | x| a7 | x| 7359 | x| o6 | x| o7 | =[ 10067 |®0
West  oox| o077 | x| ses [ x| 7s9 | x[ o6 | x| o7 | =[ 7818 |®o
West  oox| o077 | x| a8 | x| 78s9 | x[ o6 | x| o7 | =[ 10474 |0
West  oox| o077 | x| 3a | x| 750 | x| 06 | x| o7 | =] 709 |80)
West  oox| o077 | x| 31 | x| 785 | x| o8 | x| o7 | = sosa |G0
West  oox| o077 | x| 998 | x| 459 | x[ 06 | x| o7 | =[ 13243 |60
West  oox| o077 | x| 719 | x| 450 | x| o6 | x| o7 | =  esa1 |0
West  o9x| o077 | x| a7 | x| s | x[ 06 | x| o7 | = es3r |®0
West  oox| o077 | x| ses | x| 4ss9 | x[ o6 | x| o7 | =[ 443  |@®o
West  oox| o077 | x| a8 | x| 455 | x| o6 | x| o7 | = ess |GO
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DER WorkSheet: New dwelling design stage

West  oox| o077 | x| 33 | x| 45 | x| o6 | x| o7 | = 492 |G

West  oox| o077 | x| 37 | x| 45 | x| o6 | x| o7 | =[ 408 |G0

West  o9x| o077 | x| 988 | x| 2449 | x[ 06 | x| o7 | =[ 7114 o

West  oox[ o077 | x[ 719 | x[ 2449 | x| 0.6 [ x| 07 [ =] 51.25 | (80)

West  oox| o077 | x| a7 | x| 2449 | x| 06 | x| o7 | =] 335 |80)

West  oox| o077 | x| 3es | x| 2449 | x| o086 | x| o7 | = 2600 |®0

West  oox| o077 | x| ass | x| 2449 | x| 06 | x| o7 | = zass |0

West  oox| o077 | x| 33 | x| 2449 | x[ 06 | x| o7 | =[ 2359 |@®0

West  oox| o077 | x| 37 | x| 2449 | x| 06 | x| o7 | =] 26.8 |80)

West  o9x| o077 | x| 988 [ x| 1615 | x[ o6 | x| o7 | =[ 492 |®o

West  oox| o077 | x| 719 | x| 115 | x| o6 | x| o7 | =] 33.8 |80)

West  oox| o077 | x| a7 | x| 1615 | x| o6 | x| o7 | = 2200 |®0

West  oox| o077 [ x| ses | x| 1615 [ x[ o6 | x| o7 | = 1716 |®0

West  oox| o077 | x| a8 | x| 1615 | x| o6 | x| o7 | =[ 2009 |®0

West  oox| o077 | x| 33 [ x| 115 | x[ o6 | x| o7 | = 158 |®0

West  oox| o077 | x| 87 [ x| 1615 | x| o6 | x| o7 | =[ 1768 |®o

Solar.gains.in-watts, calculated.for.each.month (83)m = Sum(74)m ...(82)m

(83)m= 354.76| 665.59 |1044.56| 1471.35| 1775.43| 1809.49| 1725.7 |1497.72| 1195.37| 774,51 | 436.79 | 295.54 | (83)

Total gains — internal'and solar (84)m = (73)m + (83)m , watts

(84)m= | 1015.7 | 1324.23| 1681.16| 2071.51| 2336.94| 2334.98| 2228.57| 2007.36| 1724.39| 1340.22| 1044.76| 936.81 | (84)

Temperature during heating periods in the living area from Table 9, Thl (°C) (85)

Utilisation-factor for gains for living area, hl,m (see Table 9a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(86)m=| 0.99 0.97 0.93 0.84 0.71 0.55 0.41 0.47 0.71 0.91 0.98 0.99 (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.24 | 19.49 | 10.88 | 20.33 | 20.66 | 20.83 | 20.89 | 20.87 | 20.73 | 20.25 | 19.66 | 19.2 | 87)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 20.14 | 20.14 | 20.14 | 20.16 | 20.16 | 20.17 | 20.17 | 20.18 | 20.17 | 20.16 | 20.15 | 20.15 | (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 0.98 | 0.97 | 0.92 | 0.82 | 0.67 | 0.49 | 0.34 | 0.4 | 0.65 | 0.89 | 0.97 | 0.99 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 17.72 | 18.09 | 18.65 | 19.31 | 19.74 | 19.97 | 20.03 | 20.02 | 19.85 | 19.21 | 18.35 | 17.68 (90)
fLA = Living area + (4) = 0.3 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2

(92)m:| 18.18 | 18.51 | 19.02 | 19.61 | 20.01 | 20.23 | 20.28 | 20.28 | 20.11 | 19.52 | 18.74 | 18.14 | (92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.18 | 18.51 | 19.02 | 19.61 | 20.01 | 20.23 | 20.28 | 20.28 | 20.11 | 19.52 | 18.74 | 18.14 | (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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DER WorkSheet: New dwelling design stage

Utilisation factor for gains, hm:

(94)m=| 0.98 | 0.95 | 0.9 | 0.81 | 0.66 | 0.49 | 0.35 | 0.41 | 0.65 | 0.88 | 0.96 | 0.98 |
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 992.72 | 1263.55| 1521.34| 1668.3 |1546.24| 1148.51| 787.05 | 813.74 |1120.24| 1176.39| 1004.98| 919.77 |

Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 117 | 14.6 | 16.6 | 16.4 | 14.1 | 106 | 7.1 | 42 |

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(O7)m= |3199.26| 3127.06| 2866.07| 2409.23| 1862.98| 1237.98| 810.45 | 849.42 | 1332.31| 1998.99| 2627.16| 3168.11|

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |1641.66| 1252.28| 1000.48| 533.47 | 235.66 | 0 | 0 | 0 | 0 | 612.02 |1167.97| 1672.77

Total per year (kWh/year) = Sum(98)..50.12 =

8116.31

(94)

(95)

(96)

97)

|o®)

Space heating requirement in kWh/mz2/year (99)

Space heating:

Fraction of space heat from secondary/supplementary system 0
Fraction of space heat from main system(s) (202) =1-(201) = 1
Fraction of total heating from main system 1 (204) = (202) x [1 - (203)] = 1
Efficiency of mainispace heating system 1 90.4
Efficiency of secondary/supplementary heating system, % 0
| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | N0v| Dec kWh/year
Space heating requirement (calculated above)
|1641.66| 1252.28| 1000.48| 533.47 | 23566 | 0 | 0 | 0 | 0 | 612.02 |1167.97| 1672.77|
(211)m = {[(98)mx(204)] } x 100 + (206)
| 1816 |1385.27|1106.73| 590.12 | 260.68| 0 | 0 | 0 | 0 |677.01| 1292 |1850.4
Total (kWhlyear) =Sum(211), ., = 8978.21
Space heating fuel (secondary), kWh/month
={[(98)m x (201)] } x 100 =+ (208)
(215)m:|0|0|0|0|0|0|0|o|0|0|0|0
Total (kWhlyear) =Sum(215), ., .= 0
Water heating
Output from water heater (calculated above)
| 231.17 | 203.81 | 214.16 | 192.16 | 188.43 | 168.55 | 162.04 | 177.58 | 177.19 | 199.25 | 210.47 | 225.67
Efficiency of water heater 79.7
(217)m=| 88.93 | 88.73 | 88.31 | 87.3 | 85.31 | 79.7 | 79.7 | 79.7 | 79.7 | 87.51 | 88.58 | 88.98
Fuel for water heating, kWh/month
(219)m = _(64)m x 100 + (217)m
(219)m=| 259.96| 229.69 | 242.52 | 220.12 | 220.88 | 211.48 | 203.32 | 222.81 | 222.32 | 227.67 | 237.59 | 253.61
Total = Sum(219a), ,, = 2751.96
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1
Water heating fuel used

Electricity for pumps, fans and electric keep-hot
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(211)

(211)
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(216)
(217)

|(219)
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DER WorkSheet: New dwelling design stage

mechanical ventilation - balanced, extract or positive input from outside

central heating pump:

boiler with a fan-assisted flue
Total electricity for the above, kWh/year
Electricity for lighting

Electricity generated by PVs

Space heating (main system 1)

Space heating (secondary)

Water heating

Space and water heating

Electricity for pumps, fans and electric keep-hot
Electricity for lighting

Energy saving/generation technologies
Iltem 1

Total CO2, kg/year
Dwelling CO2 Emission Rate

El rating (section 14)

726.17

sum of (230a)...(230g) =

Energy
kWhl/year

(211) x
(215) x
(219) x
(261) + (262) + (263) + (264) =
(231) x

(232) x

Emission factor
kg CO2/kWh

0.216 =
0.519 =

0.216 =

0.519 =

0.519 =

0.519 =

sum of (265)...(271) =

(272) + (4) =
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o

(&)]

(230a)
(230¢)
(230e)
801.17 (231)
650.46 (232)

-3782.65 (233)

Emissions

kg CO2/year

1939.29 (261)
(263)
594.42 (264)
2533.72 (265)
415.81 (267)

337.59 (268)

-1963.2 (269)

1323.91 (272)

37 (273)

©

iy el

4 (274)
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TER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Property Address: Plot 1 - MVHR + PV
Address : Plot 1, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) x| 2.59 @) = | 22893  |@a)
First floor (lb) X | 2.89 |(2b) = | 228.25 |(3b)
Second floor (1c) X | 3.21 |(2c) = | 253.53 |(3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour
heating heating
Number of chimneys [ o |*] o |*] o | 7| 0 | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of flueless gas fires |I| x40 =

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.31 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20)=1-10.075x (19)] = 0.92 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.36 | 0.35 | 0.35 | 0.31 0.3 | 0.27 | 0.27 | 0.26 | 0.28 | 0.3 | 0.32 | 0.33 |

Calculafe effective air change rate for the applicable case

If mechanical ventilation:

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m4 0 | 0 | 0 | 0 | 0 0 | 0 | 0 | 0 0 | 0 | 0 | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

aymqg o | o | o [ o | o o | o | o | o o | o | o | (24b)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
agmg o | o [ o [ o | o o | | o | o o | o | o | (24c)

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0.57 | 0.56 | 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0i53 | 0.54 | 0155 | 0.55 | 0156 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 0.57 | 0.56 | 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0.53 | 0.54 | 0.55 | 0.55 | 0.56 | (25)
eal A W I -
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K

Doors Type 1 [ eal | x[ 1 f =] 24 | (26)
Doors Type 2 [ 226 | x[ 12 | =] 226 | (26)
Windows Type 1 XU[L/(1.4)+004] = (27)
Windows Type 2 XU[L/(1.4)+0.04] = (27)
Windows Type 3 XU[L/(1.4)+0.04] = (27)
Windows Type 4 XU[L/(1.4)+0.04] = (27)
Windows Type 5 XU[L/(1.4)+0.04] = (27)
Windows Type 6 3.65 x1/[1/(1.4)+0.04] = 4.84 (27
Windows Type 7 4.89 x1/[1/(1.4)+0.04] = 6.48 (27
Windows Type 8 213 x1/[1/(1.4)+0.04] = 2.82 (27
Windows Type 9 0.88 x1/[1/(1.4)+0.04] = 1.17 (27
Windows Type 10 3.31 x1/[1/(1.4)+0.04] = 4.39 (27
Windows Type 11 3.76 x1/[1/(1.4)+0.04] = 4.98 (27
Windows Type 12 1.24 x1/[1/(1.4)+0.04] = 1.64 (27
Windows Type 13 0.76 x1/[1/(1.4)+0.04] = 1.01 (27
Windows Type 14 1.07 x1/[1/(1.4)+0.04] = 1.42 (27
Windows Type 15 3.94 x1/[1/(1.4)+0.04] = 5.22 (27
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Windows Type 16 1.23 x1/[1/(1.4)+0.04] = 1.63 (27)
Windows Type 17 0.86 x1/[1/(1.4)+0.04] = 1.14 (27)
Floor | 8839 | x| o013 | = 114007 | | [ | |28)
Walls Typel | 9912 | [ 1038 | | 7979 | x| o018 | =| 143 | | [ | |29
Walls Type2 | 1106 | | 2586 | | 8504 | x| o018 | =[ 1531 | | | | |29
Walls Type3 | 11653 | | 1s31 | | 10122 | x| o018 | =[ 1822 | | [ | |29
Roof Typel [ 941 | | o | [ 9a1 | x| o013 | = 120 | | [ | (€
Roof Type2 [ 798 | | o | | 79 | x| o013 | =| 1027 | | [ | (€

Total area of elements, m2 503.03 @D

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 149.16 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

L

Thermal bridges : S (L x Y) calculated using Appendix K 21.03 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 170.19 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May |/ Jun Jul Aug Sep Oct Nov Dec
(38)m= | 132.57 | 131.97 | 131.39 | 128:66+|-128:14 | 125.76 | 125.76 | 125.32 | 126.68 | 128.14|129:18|-130.26 (38)

Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 302.76| 30246 | 301.58 | 298.85 | 298.33 | 295.95 | 295.95 | 295.51 | 296,87 | 298.33 | 299.37 | 300.45

Average = Sum(39):..,, /12= 298.84 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 1.23 | 1.23 | 1.22 | 121 | 121 | 12 | 12 | 12 | 121 | 121 | 1.22 | 1.22

Average = Sum(40);.... /12= 1.21 |(40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N=1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.93 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.62| 113.34 | 109.07 | 104.79 | 100.51 | 96.23 | 96.23 | 100.51 | 104.79 | 109.07 | 113.34 | 117.62

Total = SUm(44), ., = 128312 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m= | 174.43| 152,55 | 157.42 | 137.24 | 131.69 | 113.64 | 105.3 | 120.84 | 122.28 | 1425 | 155.56 | 168.92

Total = SUM(45),_ = 1682.38  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.16 | 22.88 | 23.61 | 20.59 | 19.75 | 17.05 | 15.8 | 18.13 | 18.34 | 21.38 | 23.33 | 25.34 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47

If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 8 (48)

Temperature factor from Table 2b 0.54 (49)

Energy lost from water storage, kWh/year (48) x (49) = 1.02 (0)
b) If manufacturer’s declared cylinder loss factor is not known:

=
ol|lo|o
©

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
If community heating see section 4.3
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)
Enter (50) or (54) in (55) 1.02 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 3164 | 30.62 | 31.64 | 30.62 | 31.64 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 229.33| 202.15 | 212.33 | 190.38 | 186.6 | 166.77 | 160.21 | 175.74 | 175.41 | 197.41 | 208.69 | 223.83 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 229.33| 202.15 | 212.33 | 190.38 | 186.6 | 166.77 | 160.21 | 175.74 | 175.41 | 197.41 | 208.69 | 223.83

Output from water heater (annual):. 1 2328.86 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|101.92| 90.4 | 96.27 | 88.14 | 87.71 | 80.29 | 78.94 | 84.1 | 83.17 | 91.31 | 94.23 |1oo.09| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 | 153.11 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.83 | 32.71 | 26.6 | 20.14 | 15.06 | 12.71 | 13.73 | 17.85 | 23.96 | 30.42 | 35.51 | 37.86 | 67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 413.21| 4175 | 406.69 | 383.69 | 354.65 | 327.36 | 309.13 | 304.84 | 315.65 | 338.65 | 367.69 | 394.98 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | 38.31 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | -122.49 | (72)
Water heating gains (Table 5)
(72)m= | 136.99| 134,52 | 129.39 | 122.42 | 117.89 | 111,52 | 106.1 | 113.04 | 115,51 | 122.73 | 130.88 | 134.53 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(739m= | 658.96 | 656.66 | 63462 | 598.18 | 559.53 | 52352 | 500.9 | 507.67 | 527.05 | 56373 [ 606 | 6393 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North  oox[ 077 | x| 379 | x| 1063 | x| o063 | x| o7 | =] 123 |7
North  “oox| o7z, | x| 123 | x| 106 J x| o | x| o7 | =] 4 [(72)
North — oo9x| o077 | x| 379 | x| 2032 /| x| o063 |[x| o7 | =| 2384 |79
North — oox| o077, | x| 123 || 2032/ | x| o6 | x| o7 | =] 7164 |74
North  oox| o077, | x| 379 | x| sasa | x| 03 | x| o7 | =| 40 |74
North — oox| o7z | x| 123 | x| 3488 | x| ‘063 [x| o7 | =] 128 |79
North  ooxf077 | x| 379 || 5546 | x| o83 |[x| o7 | =| 6424 |79
North  oox| o077 | x| 123 | x| ss46 | x| o063 | x| o7 |=| 208 |7
North  oox| o077 | x| s79 | x| 7a72 | x| oes | x| o7 | =] sem |7
North  oox| o077 | x| 123 | x| 7a72 | x| o063 | x| o7 | =| 2800 |74
North  o9x| o077 | x| 379 | x| 7098 | x| o063 | x| o7 | =] e2ea |74
North  oox[ 077 | x| 123 | x| 7909 | x| o3 | x| o7 | = so0r |7
North  oox[ 077 | x| 379 | x| 7468 | x| o063 | x[ o7 | =] 86.5 |(74)
North  oox| o077 | x| 123 | x| 7468 | x| o063 | x| o7 |=| 2807 |7
North  o9x| o077 | x| 379 | x| se25 | x| o063 | x| o7 |=| ‘ese2 |7
North  oox| o077 | x| 123 | x| s025 | x| o063 [ x| 07 | =] 2027 |®
North  o9x| o077 | x| 8379 | x| as2 | x| o063 | x| o7 | =| 4800 |74
North  oox[ 077 | x| 1238 | x| as2 | x| o3 | x| o7 | = 1se1 |7
North  oox[ 077 | x| 379 | x| 2429 | x| o063 | x| o7 | = 2802 |7
North  oox| o077 | x| 128 | x| 24190 | x| o83 | x| o7 | =] 9.09 |(72)
North  oox| o077 | x| 879 | x| 1312 | x| o063 | x| o7 |=| 1519 |7
North  oox| o077 | x| 123 | x| 1312 | x| o6 | x| o7 | =] 4.93 [(74)
North  oox| o077 | x| 379 | x| ss | x| o063 | x| o7 |=| ‘10027 |79
North  oox[ o077 | x| 123 | x| 88 | x| o063 | x[ o7 | =] 3.33 |(74)
Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 5 of 12



TER WorkSheet: New dwelling design stage

East  0.9x| 1 | x| o8 | x| 1064 | x| o3 | x| o7 | =] 5.28 |76)
East  0.9x| 1 [ x| o076 | x| 1064 | x| o3 | x[ o7 | =] 4.56 |76)
East 0. 1 [ x[ 207 | x| 1964 | x[ o063 | x| o7 | = 6.42 |76)
Bast  0.9x| 1 [ x| 394 | x| 1964 | x| o0e3 | x| o7 | =[] 2365 |9
East  0.9x| 1 | x| oss | x| s34 | x| oes | x|[ o7 | =] 108 |79
East  0.9x| 1 | x| o7 | x| 342 | x| o | x| o7 | =] 8.92 |76)
East  0.9x 1 [ x| 207 | x| 342 | x| o063 | x| o7 | =[] 128 |9
East  o.ox| 1 | x| 394 | x| 342 | x| o0e3 | x| o7 | =] 4626 |78
East 0. 1 | x[ o8 | x| e2r | x| o063 | x| o7 |=| 1700 |@e
Bast  o.9x| 1 [ x[ o7 | x| es2z | x| o063 | x| o7 | =] 14.7 |76)
East  0.9x| 1 | x| 107 | x| e27 | x| oes | x| o7 | =] 206 |70
East  0.9x| 1 | x| 394 | x| 627 | x| oes | x|[ o7 | =] 7619 |9
East  0.9x 1 | x| o8 | x| 928 | x| o0es | x| o7 | =| 2482 |9
East  0.9x| 1 | x| o7 | x| 9228 | x| o0es | x[ o7 | =] 2143 [0
East 0. 1 [ x{ 1207 | x| 9228 | x| o063 | x| o7 | =] 301 |78
Bast  0.9x| 1 | x| 394 | x| 2 | x| o0es | x| o7 |=[ 112 e
East  0.9x| 1 | x| oss | x| 109 | x| oes | x|[ o7 | =] 3042 |09
East_0.9x] 1 | xdbommodemmd- ¥ [ 11300 |l 063 | pelummoransd =ilmeeeranl@®
East  0.9x| 1 | x| 107 [ 1800 4 x| oes | x| o7 | =] 369 [0
East|  0.9x| 1 [ x| 394 | x| 11300/ | x| o6 | x| o7 | =| 1318 |09
East 0. 1 | x| o8 .4 x| 1577 | x| 0es | x|l..0z._|=| 314 e
EBast| = 0.9x| 1 | x| o076 " | x| 1577 wpwefw 0es | x| o7 | =| 268 |79
East  0.9x| 1 | x| 107 | x| w877 | x| Tees | x| o7 | =] 378 |9
East  0.9x| 1 | x| 394 | % |, 577 | x| oes | x| o7 | =| 1394 |0e
East  0.9x 1 | x| o088 | x| 11022 | x| o063 | x| o7 | =[ 2084 |79
East  0.9x| 1 [ x[ o076 | x| 11022 | x| o063 | x| o7 | = 25.6 |76)
East 0. 1 [ x{ 1207 | x| 1022 | x| o063 | x| o7 | =] s60a |08
Bast  o0.9x| 1 [ x[ 394 | x| 11022 | x| o063 | x| o7 | =] 13272 |08
Bast  0.9x| 1 | x| o088 | x| 9468 | x| o063 | x| o7 | =| 2546 |79
East  0.9x| 1 | x| o7 | x| 9468 | x| o0es | x[ o7 | =| 2199 |9
East  o.x| 1 | x| 107 | x| o468 | x| o0es | x[ o7 | =] 309 |70
East  0.9x| 1 [ x| 394 | x| 9468 | x| o3 | x[ o7 | =] 114 |76)
East 0. 1 | x| o8 | x| 75 | x| o063 | x| o7 | =] 1979 |08
Bast  0.9x| 1 | x[ o7 | x| 7359 | x| o0es | x| o7 | = 1700 |9
East  0.9x| 1 | x| 107 | x| 7389 | x| oes | x|[ o7 | =] 2408 [0
East  0.9x| 1 | x| 394 | x| 7389 | x| oes | x|[ o7 | =] ser [0
East  0.9x 1 | x| o8 | x| 455 | x| o0es | x| o7 | = 1206 |9
East  0.9x 1 | x[ o7 | x| 455 | x|[ o0es | x| o7 | = 108 |e
East 0. 1 [ x| 207 | x| 455 | x|[ o063 | x| o7 | = 14: |09
Bast  0.9x| 1 | x| s394 | x| 455 | x| o0es | x| o7 | =| sas |79
East  0.9x| 1 | x| oss | x| 2449 | x| o083 | x| o7 | =] 6.59 |76)
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East  0.9x| 1 [ x| o076 | x| 2449 | x| o3 | x| o7 | =] 5.69 |76)
East  0.9x| 1 [ x| 107 | x| 2449 | x| o3 | x| o7 | =] 8.01 |76)
East 0.9x | 1 | x| 394 | x| 2449 | x| o063 | x| 07 [ =] 29.49 |76)
East  o.ox| 1 [ x[ o8 | x| 1615 | x[ o6z | x| o7 | = 4.34 |76)
East  0.9x| 1 [ x| o7 | x| 1615 | x| o | x| o7 | =] 3.75 |76)
East  0.9x| 1 [ x| 107 | x| 1615 | x| o | x| o7 | =] 5.28 |76)
East  0.9x| 1 | x| 394 | x| 1615 | x| oes | x[ o7 | =] 1045 |9
South  oox| o077 | x[ 216 | x| 475 | x[ o063 | x| o7 | = s08 |09
South  o9x| o077 | x| 213 | x| 475 | x[ o3 | x| o7 | =[ s043 |8
South  o9x| o077 | x| 124 | x| 475 | x[ o3 | x| o7 | = w2 |us
South  oox| o077 | x| o8 | x| 475 | x| o063 | x| o7 | = 1220 |9
South  oox| o077 | x| 218 | x| sz | x| o063 | x| o7 | =[ sosa |9
South  oox| o077 | x[ 213 | x| 757 | x[ o063 | x| o7 | =[ 408 |9
South  oox| o077 | x| 124 | x| 7657 | x[ o0es3 | x| o7 | =[ 2002 |9
South  o9x| o077 | x| os | x| 757 | x| o3 | x| o7 | =[ 2012 |9
South  o9x| o077 | x| 216 | x| o7zs3 | x| o3 | x| o7 | =[ eazs |09
South  oox| o077 | x| 213 | x| erss | x| o063 | x| o7 | =  es40 |9
South0oxl 077 | xpfumt2dmnl x| 9753 |ox]l 063 | pelummotensd =ilusses]@®
South  oox| o7z, | x| o8 [x| 9753 x| o0es | x| o7 | =| 2868 |79
South  oox| o077 | x| 216 | x| 11023/ | x| o063 | x| o7 | =  r2m |o9
South  oox| o077 | x| 213 .4 x| 11023 | x| 06z | x|l..0z...t= 718 |09
South  oo9x| o077 | x| 124 | x| 11028 s 063 | x| o7 | = am |9
South  oo9x| o7z | x| o8 | x| 11028 | x| e | x| o7 | = 2897 |9
South ook o077 | x| 216 | x| 1487 | x| o0& |x| o7 | = 8 |o9
South  oox| o077 | x| 213 | x| 11487 | x| o063 | x| o7 | = 7a7s |9
South  oox| o077 | x| 124 | x| 11487 | x[ o063 | x| o7 | =[ 43s3 |9
South  o9x| o077 | x| o8 | x| 11487 | x| o3 | x| o7 | =[  s010 |8
South  o9x| o077 | x| 216 | x| 11085 | x| o3 | x| o7 | =[ 7208 |9
South  oox| o077 | x| 213 | x| 10ss | x| o063 | x| o7 | =[ 719 |09
South  oox| o077 | x| 124 | x| 1085 | x[ o063 | x| o7 | = a8 |09
South  oox| o077 | x[ o8 | x| 1108 | x[ o063 | x| o7 | =[ 2005 |9
South  oox| o077 | x| 216 | x| 1800 | x[ o0e3 | x| o7 | = 713 |78)
South  o9x| o077 | x| 213 | x| 10801 | x| o3 | x| o7 | =[ 73 |os
South  o9x| o077 | x| 124 | x| 10801 | x| o3 | x| o7 | =[ 4003 |08
South  oox| o077 | x| o8 | x| 1801 | x| o063 | x| o7 | =[ 2839 |9
South  oox| o077 | x[ 2168 | x| 1048 | x| o063 | x| o7 | =[ 6024 |9
South  oox| o077 | x[ 213 | x| 1048 | x[ o063 | x| o7 | =  es2s |9
South  o9x| o077 | x| 124 | x| 10489 | x| o063 | x| o7 | =[ 3975 |9
South  o9x| o077 | x| o8 | x| 1048 | x| o3 | x| o7 | =[ 2757 |9
South  o9x| o077 | x| 216 | x| 1018 | x| o3 | x| o7 | =[ er2s |9
South  oox| o077 | x[ 213 | x| 1018 | x| o6z | x| o7 | = ez |09
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TER WorkSheet: New dwelling design stage

South  oox| o077 | x[ 124 | x| 1018 | x[ o063 | x| o7 | = sser |09
South  oox| o077 | x| o8 | x| 1018 | x[ o063 | x| o7 | =[ 2678 |9
South  o9x| o077 | x| 216 | x| sse | x| o3 | x| o7 | =[ sam2 |9
South  o9x| o077 | x| 213 | x| ss9 | x| o3 | x| o7 | =[  s378 |09
South  oox| o077 | x| 124 | x| sse [ x[ o6z | x| o7 | = 313 |78)
South  o9x| o077 | x| o8 | x| ss9 | x| o0es | x| o7 |=[ 2an |@9
South  oox| o077 | x[ 216 | x| ss42 | x[ o063 | x| o7 | = sess |09
South  oox| o077 | x[ 213 | x| ss42 | x[ o063 | x| o7 | = zeor |09
South  oox| o077 | x| 124 | x| 'ssa2 | x[ o3 [ x| o7 | = 21 |78
South  o9x| o077 | x| o8 | x| ssa2 | x[ o3 | x| o7 | =[ 157 |9
South  oox| o077 | x[ 218 | x| 404 | x| o063 | x| o7 | = 2667 |9
South  oox| o077 | x| 213 | x| a4 | x[ o0es | x| o7 | = 26.3 |78)
South  oox| o077 | x[ 124 | x| 404 | x[ o063 | x| o7 | =[ 153 |9
South  oox| o077 | x[ o8 | x| 404 | x[ o063 | x| o7 | = 106 |09
West  o9x| o077 | x| 988 | x| 1984 | x| o063 | x| o7 | =] 59.9 |80)
West  oox| o077 | x| 719 | x| 1084 | x| o063 | x| o7 | =[ 4316 |®o
West  oox| o077 | x| a7 | x| 1984 | x| o6 | x| o7 | = 2821 |®0
Westooxb 077 | xplu865mmnl x| 1964 |oxd 063 | pelumsodennd =plimrer]©@
West — oox| gz | x| 48 |'x| 1964 x| o6z | x| o7 | = 208 |0
West | oox| o077 | x| 33 | x| 1964 /| x| 063 |x| o7 | = 1982 |eoO
West  oox| o077 | x| 374 x| 1964 | x| 06z | x|l..o0z...|= 2252 |®0
West  o9x| o077 | x| 998 | x| 3842 wpwefw 063 | x| o7 | = 1718 |®0
West | oox| o7z | x| 719 | x| ss42 | x| ees |x| o7 | = s4a2 |eo
West ookl o077 | x| a7 | x| g4 | x| oe |x| o7 | = ssa9 |eo
West  oox| o077 | x| 3es | x| 34 | x| o063 | x| o7 | =[ a8 |60
West  oox| o077 | x| ass | x| 4 | x| o063 | x| o7 | = s742 |0
West  oox| o077 | x| 33 | x| 342 | x| o063 | x| o7 | = ssr |6
West  oox| o077 | x| 37 | x| 342 | x| o063 | x| o7 | =[ 415 |0
West  oox| o077 | x| 998 | x| es2z | x| o063 | x| o7 | =[ 19208 |®0
West  oox| o077 | x| 719 | x| es2z | x| o063 | x| o7 | =[ 13003 |®0O
West  oox| o077 | x| a7 | x| 27z | x| o063 | x| o7 | = 908 |®0
West  oox| o077 | x| 3es | x| 6327z | x| o063 | x| o7 | =[ 7088 |®0
West  oox| o077 | x| a8 | x| e327z | x| o83 | x| o7 | = oasse  |®0)
West  oox| o077 | x| 33 | x| es22z | x| o063 | x| o7 | =[  es01 |®O
West  oox| o077 | x| 31 | x| 632z | x| o6 | x| o7 | =[ 7711 |eo
West  o9x| o077 | x| 998 | x| w228 [ x| o0es | x| o7 | =[ 28146 |80
West  oox| o077 | x| 719 | x| e228 | x| o063 | x| o7 | =[ 20277 |0
West  oox| o077 | x| a7 | x| e228 | x| o063 | x| o7 | =[ 132855 |®0
West  oox| o077 | x| 385 | x| 9228 | x| o063 | x| o7 | =[ 10204 |0
West  oox| o077 | x| 480 | x| 9228 | x| o063 | x| o7 | =[ 1sme1 |®o
West  o9x| o077 [ x| 33 | x| w2 | x| o0es | x| o7 | =[ 933z |60
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TER WorkSheet: New dwelling design stage

West  oox| o077 | x| 37 | x| 922 | x| o063 | x| o7 | =[ 10604 |®0
West  oox| o077 | x| 998 | x| 1300 | x| o063 | x| o7 | =[ 34493 |®0
West  oox| o077 | x| 719 | x| 1809 | x| o063 | x| o7 | =[ 24851 |0
West  oox| o077 | x[ a7 [ x| 11309 | x| o063 | x| oz | = 16244 |80
West  o9x| o077 | x| 3es | x| 1300 [ x| oes | x| o7 | =[ 12615 |0
West  oox| o077 | x| ass | x| 11300 | x| o063 | x| o7 | =[ 16001 |®0O
West  oox| o077 | x| 33 | x| 1300 | x| o6z | x| o7 | =[ 1144 |0
West  oox| o077 | x| 37 | x| 1300 | x| o6z | x| o7 | =[ 1200 |0
West  oox| o077 | x| 988 [ x| w577 | x| oe3 | x| o7 | =[ 31 |eo
West  oox| o077 | x| 719 | x| wms77 | x| o3 | x| o7 | =[ 25439  |@®0)
West  oox| o077 | x| a7 | x| us7m | x| o6 | x| o7 | = 16620 |®0
West  oox| o077 | x| 3es | x| us7m | x| o063 | x| o7 | =[ 12014 |0
West  oox| o077 | x| a8 | x| 1577 | x| o063 | x| o7 | = 17301 |®O
West  oox| o077 | x| 33 | x| ws77 | x[ o063 | x| o7 | =[ 1712 |®0
West  oox| o077 | x| sz | x| wms7m | x| oe3 | x| o7 | =[ 13303 |®0
West  o9x| o077 | x| 988 | x| 11022 | x| o063 | x| o7 | =[ 31z |eo
West  oox| o077 | x| 719 | x| 1022 | x| o6 | x| o7 | = 24219 |0
Westooxb 077 | xdmddommnl X | 11022 ol 063 | pelumsodemds =plummasssza]©@
West  oox| gz | x| ses | x| 1022 J x| o0es | x| o7 | =| 12205 |0
West  oox| o077 | x| 48 | x| 1022/ | x| o6z | x| o7 | =[ a2 |0
West  oox| o077 | x| 3314 x| 11022 | x| 06z | x|l..0z...|=[ 1124 |®0
West — oox| o077 | x| 37 | x| 11022 wpwef 063 | x| o7 | = 12688 |0
West  oox| o077 | x| 998 | x| o468 | x| ees | x| o7 | =[ 2887 |0
wWest  o9x| o077 | x| 719 | x| 9468 | x| oes | x| o7 | =[ 20804 |0
West  oox| o077 | x| a7 | x| eaes | x| o063 | x| o7 | =[ 13599 |0
West  oox| o077 [ x| 3es | x| 9468 | x| o063 | x| o7 | =[ 10561 |®0
West  oox| o077 | x| a8 | x| o9aes | x| o063 | x| o7 | =[ 14149 ]8O
West  o9x| o077 | x| 33 | x| oaes8 | x| o063 | x| o7 | =[  es77  ]@®O
West  oox| o077 | x| 37 | x| eaes | x| o063 | x| o7 | = 10879 |®0O
West  o9x| o077 | x| 998 | x| 7359 | x| oes | x| o7 | =[ 20445 |0
West  oox| o077 | x| 719 | x| 7359 | x[ o6z | x| o7 | =[ 1627 |®0
West  oox| o077 | x| a7 | x| 7359 | x| o063 | x| o7 | = 187 |GO
West  oox| o077 | x| ses | x| 7s9 | x| o063 | x| o7 | =[ 800 |®o
West  oox| o077 | x| a8 | x| 7359 | x| o063 | x| o7 | =[ 10008 |®0
West  oox| o077 | x| sam | x| 75 | x| o6 | x| o7 | = 744a |0
West  oox| o077 | x| 37 | x| 735 | x| o063 | x| o7 | = sass |®O
West  o9x| o077 | x| 998 | x| 459 | x| o6z | x| o7 | =[ 13005 |®0
West  oox| o077 | x| 719 | x| 459 | x[ o063 | x| o7 | =[ 10018 |®0
West  oox[ o077 | x| 4.7 | x| 4559 | x| o063 | x| 07 [ =] 65.48 | (80)
West  o9x| o077 | x| ses | x| 459 | x| o063 | x| o7 | = so8  |®0
West  oox| o077 | x| a8 | x| 455 | x| o063 | x| o7 | = ez |e0
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TER WorkSheet: New dwelling design stage

West  oox| o077 | x| 33 | x| 45 | x[ o063 | x| o7 | =[ 4612 |®0

West  oox| o077 | x| 37 | x| 455 | x| o063 | x| o7 | = s239  |®0

West  o9x| o077 | x| 988 | x| 2449 | x| o063 | x| o7 | =[ 7460 |0

West  oox| o077 | x| 719 | x| 2449 | x[ o063 | x| o7 | =[ s38  |®o

West  oox| o077 | x| a7 | x| 2449 | x| o063 | x| o7 | = 318 |e0

West  oox| o077 | x| 3es | x| 2449 | x| o063 | x| o7 | = 2732 |®0

West  oox| o077 | x| ass | x| 2449 | x| o0e3 | x| o7 | =] 36.6 |80)

West  oox| o077 | x| 33 | x| 2449 | x[ o063 | x| o7 | =[ 2477 |G

West  oox| o077 | x| 376 | x| 2449 | x| o83 | x| o7 | =[ 2814 @0

West  o9x| o077 | x| 988 [ x| 1615 | x| o063 | x| o7 | =[ a2 |0

West  oox[ o077 | x| 719 | x| 1615 | x| o6 | x| o7 | = 3549 |0

West  oox| o077 | x| a7 | x| 1615 | x| oes | x| o7 | =] 232 |80)

West  o9x| o077 [ x| ses | x| 1615 | x[ o063 | x| o7 | =[ 1802 |®0

West  oox| o077 | x| a8 | x| 1615 | x[ o6z | x| o7 | =[ 2414 |0

West  oox| o077 | x| 33 [ x| 1615 | x| o063 | x| o7 | = 1638 ]G0

West  o9x| o077 | x| 87 | x| 1615 | x| o063 | x| o7 | =[ 1888 |®0

Solar.gains.in-watts, calculated.for.each.month (83)m = Sum(74)m ...(82)m

@3)m=| 3725 | 698.87 |1096.79| 1544.92| 1864.2 |1899.96| 1811.98| 1572.6 |1255.14| 813.24 | 458.62 | 310.32 | (83)

Total gains — internal'and solar (84)m = (73)m + (83)m , watts

(84)m= |1031.46| 1355.53| 1731.41| 2143.1 |2423.74| 2423.48| 2312.88| 2080.27| 1782.19| 1376.97| 1064.63| 949.62 | (84)

Temperature during heating periods in the living area from Table 9, Thl (°C) (85)

Utilisation-factor for gains for living area, hl,m (see Table 9a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

@m=|[ 1 1 099 | 097 | o8 | 071 | 055 | 062 | 088 | 0.9 1 1 (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.49 | 19.68 | 20 | 20.42 | 20.76 | 20.94 | 20.99 | 20.98 | 20.82 | 20.34 | 19.83 | 19.46 | 87)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 19.9 | 19.9 | 19.9 | 19.91 | 19.91 | 19.92 | 19.92 | 19.92 | 19.92 | 19.91 | 19.91 | 19.9 | (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 1 | 1 | 0.99 | 0.95 | 0.83 | 0.62 | 0.42 | 0.49 | 0.82 | 0.98 | 1 | 1 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 17.87 | 18.15 | 18.62 | 19.22 | 19.67 | 10.88 | 19.91 | 19.91 | 19.76 | 19.12 | 18.38 | 17.83 (90)
fLA = Living area + (4) = 0.3 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2

(92)m:| 1835 | 18.61 | 19.03 | 19.58 | 20 | 20.2 | 20.23 | 20.23 | 20.08 | 19.49 | 18.81 | 18.31 | (92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.35 | 18.61 | 19.03 | 19.58 | 20 | 202 | 20.23 | 20.23 | 20.08 | 19.49 | 18.81 | 18.31 | (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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TER WorkSheet: New dwelling design stage

Utilisation factor for gains, hm:

(94)m=| 1 | 1 | 0.99 | 0.95 | 0.84 | 0.65 | 0.46 | 053 | 0.83 | 0.98 | 1 | 1 |
Useful gains, hmGm , W = (94)m x (84)m

(95)m= |1030.55| 1351.12| 1708.72| 2028.31| 2028.36| 1563.36| 1061.54| 1103.94| 1474.27| 1348.28| 1062.23| 949.05 |

Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 117 | 14.6 | 16.6 | 16.4 | 14.1 | 106 | 7.1 | 42 |

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(O7)m= |4253.84| 4141.48| 3779.49| 3190.95| 2475.34| 1655.9 | 1075.71| 1131.47| 1775.37| 2651.91| 3506.7 |4240.58|

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |2398.13| 1875.12| 1540.66| 837.1 | 332.56 | 0 | 0 | 0 | 0 | 969.9 |1760.02| 2448.9

(94)

(95)

(96)

97)

Total per year (kWh/year) = Sum(98)..50.12 =

12162.38 |(98)

Space heating requirement in kWh/mz2/year (99)

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) x [1 - (203)] = 1 (204)
Efficiency of mainispace heating system 1 93.5 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)
|2398.13 1875.12] 184066 | 837.1 [ 33286 o | fo | o | o | 9699 176002 24489 |
(212)m = {[(98)m.x(204)] } x 100 + (206) (211)

|2564.84|2005.48|1647.76| 895.29|355.68| 0 | 0 | 0 | 0 |1037.32|1882.38|2619.14

Total (kWh/year) =Sum(211)

1.510...12"

13007.89 (211)

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 =+ (208)
(215)m:|0|0|0|0|0|0|0|o|0|0|0|0

Water heating

Total (kWhlyear) =Sum(215), ., .= 0 (215)
Output from water heater (calculated above)
| 229.33| 202.15 | 212.33 | 190.38 | 186.6 | 166.77 | 160.21 | 175.74 | 175.41 | 197.41 | 208.69 | 223.83
Efficiency of water heater 79.8 (216)
(217)m=| 89.45 | 89.33 | 89.05 | 88.31 | 86.34 | 79.8 | 79.8 | 79.8 | 79.8 | 88.49 | 89.23 | 89.5 (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m=| 256.37 | 226.28 | 238.43 | 215.59 | 216.12 | 208.99 | 200.76 | 220.23 | 219.82 | 223.08 | 233.87 | 250.1

Total = Sum(219a), ,, =

1..12

2709.65 |(219)

Annual totals kWh/year
Space heating fuel used, main system 1

kWh/year
13007.89

Water heating fuel used

Electricity for pumps, fans and electric keep-hot
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TER WorkSheet: New dwelling design stage

central heating pump:
boiler with a fan-assisted flue
Total electricity for the above, kWh/year

Electricity for lighting

sum of (230a)...(230g) =

(230c)

(230e)

[ 5 e
650.46 (232)

12a. CO2 emissions — Individual heating systems including micro-CHP

Space heating (main system 1)

Space heating (secondary)

Water heating

Space and water heating

Electricity for pumps, fans and electric keep-hot
Electricity for lighting

Total CO2, kglyear

Energy Emission factor
kWhlyear

(211) x 0.216 =
(215) x 0.519 =
(219) x 0.216 =

(261) + (262) + (263) + (264) =
(231) «x 0.519 =

(232) x 0.519 =

>~
Q
O
@]
N
=
=
=

sum of (265)...(271) =

Emissions
kg CO2/year

o Jew
(267)

DRAFT
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.14
Printed on 27 July 2018 at 15:30:38

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 239.14m?

Site Reference :  Fitzroy Park Plot Reference:  Plot 2 - MVHR + PV
Address : Plot 2, 55 Fitzroy Park, London, N6 6JA

Name:

Address :

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 15.51 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 10.25 kg/m? OK

1b TFEE and DFEE
Target Fabric Energy Efficiency (TFEE 63.2 kWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Database: (rev 429, product index 017691):

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Vaillant

Model: ecoTEC plus 630 H system A

Model qualifier: VU GB 306/5-5 A

(Regular)

Efficiency 89.4 % SEDBUK2009

Minimum 88.0 % OK

Secondary heating system: None
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Regulations Compliance Report

5 Cylinder insulation
Hot water Storage:

Primary pipework insulated:

Measured cylinder loss: 2.00 kWh/day
Permitted by DBSCG: 2.56 kWh/day
Yes

Space heating controls TTZC by plumbing and electrical services OK
Hot water controls: Cylinderstat OK
Independent timer for DHW OK
Boiler interlock: Yes OK
7 Low energy lights
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK
8 Mechanical ventilation
Continuous supply and extract system
Specific fan power: 0.67
Maximum 15 OK
MVHR efficiency: 88%
Minimum 70% OK
9 Summertime temperature
Overheating risk (Thames valley): Slight OK
Aver
11.09
5.56m?
3.79m?
4.41m?
2.85m?2
4.56m2
.46m2
Windows facing: East 1.55m?
Windows facing: West 4m?
Windows facing: West 3.78m2
Windows facing: South 1.21m?
Windows facing: East 1.17m?
Windows facing: East 1.08m?
Windows facing: East 3.32m?
Windows facing: East 1.06m?
Windows facing: South 2m?
Ventilation rate: 4.00
Blinds/curtains: None

Closed 100% of daylight hours

10 Key features
Air permeablility

Windows U-value

Doors U-value

3.0 m3/mzh
1.1 W/m2K
1.1 W/m2K

Photovoltaic array
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 2, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor g0.48  [(a) x | 2.59 @) = | 20844 |@a)

First floor 7933 [(1b) x | 2.89 |(2b) = | 229.26 |(3b)

Second floor 79.33 (1) x | 3.23 |(20) = | 256.24 |(3C)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 239.14 4)

Dwelling volume (32)+(3b)+(3¢)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour

heating heating
Number of chimneys | o |*| o |*|] o | 7| | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans |I| x10 = |I|(7a)
Number of flueless gas fires |I| x40 = |I|(7C)
[ o ]

Number of passive vents

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 3 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19)
Shelter factor (20)=1-10.075x (19)] = 0.85 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 | 0.16 | 0.16 | 014 | 014 | 0.12 | 0.12 | 0.12 | 0.13 | 0.14 | 0.14 | 0.15
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

0.5
0.5

74.8

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m:| 0.29 | 0.29 | 0.28 | 0.27 | 0.26 | 0.25 | 0.25 | 0.24 | 0.25 | 0.26 | 0.27 | 0.28 |

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)m:|0|0|0|0|0 0|0|0|0 0|0|0|

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(24c)m:|0|0|0|0|0 0|0|0|0 0|0|0|

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=|o|o|o|o|o o|o|o|o
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.29 | 0.29 | 0.28 | 0.27 | 0.26 | 0.25 | 0.25 | 0.24 | 0.25 | 0.26 | 0.27 | 0.28 |

ea A W [

o c |

ELEMENT Gross Openings Net Area U-value AXU k-value
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K

Doors Type 1 [ 24 | x[ 11 | =] 284 |

Doors Type 2 [ 226 | x[ 11 | =| 248 |

Windows Type 1 11.09 x1[1/(1.1)+0.04] = 11.68

Windows Type 2 x1/[1/(1.1)+0.04] =

()]

B¢ ¢
w
a

8

(o]

Windows Type 3 x1/[1/(1.1)+0.04] =

w

! BS ol
o1
)

N
o]
&)

7

©
w
©
©

Windows Type 4 x1/[1/(1.1)+0.04] = 6

~
sy

Windows Type 5 x1/[1/(1.1)+0.04] =

Windows Type 6 4.56 x1/[1/(1.1)+0.04] =

Windows Type 7 2.46 x1[1/(1.1)+0.04] = 2.59
Windows Type 8 1.55 x1[1/(1.1)+0.04] = 1.63
Windows Type 9 |I| xU[U(1.1)+0.04] = | 421
Windows Type 10 3.78 x1[1/(1.1)+0.04] = 3.98
Windows Type 11 1.21 x1[1/(1.1)+0.04] = 1.27
Windows Type 12 1.17 x1[1/(1.1)+0.04] = 1.23
Windows Type 13 1.08 x1[1/(1.1)+0.04] = 1.14
Windows Type 14 3.32 x1/[1/(1.1)+0.04] =
Windows Type 15 1.06 x1/[1/(1.1)+0.04] = 1.12
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DER WorkSheet: New dwelling design stage

Windows Type 16 xU[1(1.1)+004] = [ 211 @7

Floor Type 1 | so4s8 | x| o013 | =| 104624 | | | |28)
Floor Type 2 [ 841 | x[ o013 | =[ 1003 | | [ | |28)
Walls Typel | o301 | [ 18es | | 7438 | x| o015 | =| 1115 | | [ | [(29)
Walls Type2 | 1106 | [ 2428 | [ s32 | x| o015 | =[ 1205 | | [ | [(29)
Walls Type3 | 13141 | [ 1562 | | 1579 | x| o015 | =| a7ar | | [ | [(29)
root Typer [wwr ] [0 ] oo |+[om | -Low ] [ ] [ Jw
Roof Type2 [ 7933 | | o | | 7933 | x| o013 | =| 108 | | | | (€

Total area of elements, m2 512.31 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 126.42 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

L

Thermal bridges : S (L x Y) calculated using Appendix K 50.25 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 176.68 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May |/ Jun Jul Aug Sep Oct Nov Dec
(38)m=| 66.08 | 6535 | 64.62 | 60:.97 | 6024 | 56.59 | 5659 | 55.86 | 58.05 | 60.24 | 61:7 | 6316 (38)

Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 242.76| 242,03 | 2413 | 237.65 | 236.92 | 233.27 | 233.27 | 232.54 | 234,73 | 236.92 | 238.38 | 239.84

Average = Sum(39)..... /12= 237.47 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 1.02 | 1.01 | 1.01 | 0.99 | 0.99 | 0.98 | 0.98 | 0.97 | 0.98 | 0.99 | 1 | 1

Average = SUM(40). 1. /12= 0.99 | 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N=1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.7 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.37| 113.11 | 108.84 | 104.57 | 100.3 | 96.03 | 96.03 | 100.3 | 104.57 | 108.84 | 113.11 | 117.37

Total = SUm(44), ., = 128045  |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m= | 174.06| 152.24 | 157.09 | 136.96 | 131.42 | 113.4 | 105.08 | 12058 | 122.02 | 14221 | 155.23 | 168.57

Total = SUM(45),_ = 1678.87  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.11 | 22.84 | 23.56 | 20.54 | 19.71 | 17.01 | 15.76 | 18.09 | 18.3 | 21.33 | 23.28 | 25.29 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 250 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): (48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (51)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = 0 (54)
Enter (50) or (54) in (55) 1.08 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 324 | 33.48 | 33.48 | 324 | 33.48 | 324 | 33.48 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 32.4 | 33.48 | 33148 | 324 | 33.48 | 324 | 33.48 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 230.81 | 203.49 | 213.84 | 191.87 | 188.16 | 168.31 | 161.83 | 177.33 | 176.94 | 198.95 | 210.14 | 225.31 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 230.81 | 203.49 | 213.84 | 191.87 | 188.16 | 168.31 | 161.83 | 177.33 | 176.94 | 198.95 | 210.14 | 22531

Output from water heater (annual):. 1 2346.97 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|103.27| 91.62 | 97.63 | 89.47 | 89.09 | 81.64 | 80.33 | 85.49 | 84.5 | 92.68 | 95.54 |101.44| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.27 | 32.21 | 26.2 | 19.83 | 14.83 | 12.52 | 13.52 | 17.58 | 23.59 | 29.96 | 34.97 | 37.28 | 67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 406.87 | 4111 | 400.46 | 377.81 | 349.21 | 322.34 | 304.39 | 300.17 | 310.81 | 333.46 | 362.05 | 388.92 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | (72)
Water heating gains (Table 5)
(72)m=| 138.8 | 136.34 | 131.22 | 124.26 | 119.74 | 113.38 | 107.98 | 114.9 | 117.37 | 124,57 | 132.7 | 136.35 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 653.74| 651.44 | 629.67 | 593.69 | 555.58 | 520.03 | 497.68 | 504.44 | 523.56 | 559.78 | 601.51 | 634.34 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North  oox[ 077 | x| 379 | x| 1063 | x| 06 | x| o7z |=| 1173 |79
North  “oox| o7z, | x| 379 | x| 2032 Jf x| os | x| o7 | =| 2242 |
North — oox| o077 . | x| 379 | x| sass /| x| o6 | x| o7 |=| ss09 |7
North — oox| o077, | x| 379 || ssa6/ | x| 06 | x| o7 | =| e118 |7
North — oox| o077 | x| 379 [ x| 7a72 x|l = 06 [x| o7 | =| s42 |09
North — oox| o7z | x| 379 | x| 7980 | x| “es [x| o7 |=| s23 |74
North ooxteo77 | x| 379 || e | x| w8 |x| o7 |=| 88 [
North  oox| o077 | x| 879 | x| se2s | x| o6 | x| o7 |=| es3 |7
North  o9x| o077 | x| 879 | x| as2 | x| o6 | x| o7 | =] 45.8 ()
North  oox| o077 | x| 379 | x| 24196 | x[ 06 | x| o7 | =| 2668 |74
North  oox| o077 | x| 379 [ x| 1312 | x| o6 [ x[ o7 | =] ‘1447 |9
North  oox[ o077 | x| 379 | x| 88 | x| o6 | x[ o7 | =] 9.78 |(74)
Bast  0.9x| 1 | x| 185 | x| 1964 | x[ 06 | x| o7 | = 8.86 |76)
East  0.9x| 1 [ x| 117 | x| 1064 | x| 06 | x| o7 | =] 6.69 |76)
East  0.9x| 1 | x| 108 | x| 1064 | x| 06 | x| o7 | =] 6.17 |76)
East  0.9x| 1 | x| 332 | x| 1064 | x| 06 | x[ o7 | =] 1898 |09
East  0.9x| 1 [ x| 106 | x[ 1064 | x| 06 | x[ o7 | =] 6.06 |76)
East 0. 1 [ x| 155 | x| 3842 | x| o6 | x| o7 | = 173 |e
East 0.9x| 1 | X | 1.17 | X | 38.42 | X | 0.6 | X | 0.7 | = | 13.08 |(76)
East  0.9x| 1 | x| 108 | x| s34 | x| 06 | x[ o7 | =] 1208 [0
East  0.9x| 1 | x| 332 | x| s34 | x| o6 | x|[ o7 | =] sz |e
East  0.9x 1 | x| 106 | x| 342 | x| 06 | x[ o7 | =] 18 |8
East 0. 1 [ x| 155 | x| 6327 | x| o6 | x| o7 | =| 2855 |6
East 0. 1 [ x| 217 | x| 6327 | x| 06 | x| o7 | = 2155 |9
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East  0.9x 1 | x| 108 | x| 627 | x| 06 | x[ o7 | =] 1988 |09
East  0.9x| 1 | x| 332 | x| e27 | x| 06 | x[ o7 |=| 6114 |09
East 0. 1 [ x| 206 | x| 6327 | x| 06 | x| o7 |=[ 1952 |e
East 0.9x| 1 | X | 1.55 | X | 92.28 | X | 0.6 | X | 0.7 | = | 41.63 |(76)
East  0.9x| 1 | x| 117 | x| 9228 | x| 06 | x| o7 | =] s |9
East  0.9x| 1 | x| 108 | x| 9228 | x| 06 | x[ o7 | =] 200 |8
East  0.9x 1 [ x| 332 | x| 92 | x| o6 | x| o7 |=| sz |79
East  0.9x| 1 | x| 106 | x| 9228 | x| 06 | x[ o7 | =] 2847 |9
East 0. 1 [ x| 155 | x| 11300 | x| o6 | x| o7 |=[ s100 |76
Bast  0.9x| 1 [ x| 217 | x| 1800 | x| 06 | x| o7 | = smm |7e
East  0.9x| 1 | x| 108 | x| 109 | x| 06 | x[ o7 | =] s |79
East  0.9x| 1 | x| 332 | x| 1800 | x| 06 | x[ o7 | =] 1002 |9
East  0.9x| 1 | x| 106 | x| 109 | x| 06 | x[ o7 | =] 348 |9
East  0.9x| 1 [ x{ 155 | x| us77 | x| o8 | x| o7 | =] s223 |08
East 0.9x | 1 [ x| 117 | x| us7m7m | x| 0.6 [ x| 07 [ =] 39.42 |76)
Bast  0.9x| 1 [ x| 208 | x| w577 | x| 06 | x| o7 | =[] 33 |79
East  0.9x| 1 | x| 832 | x| ws77 | x| 06 | x| o7 | =] 118 |09
East_0.9x] 1 | xdommsotmmnd ¥ [ 11577 |l 06 | pelummoransd =ilmssizana @
East  0.9x| 1 | x| 155 [ | 1022 4 x| o6 | x| o7 | =] a2 |09
East  0.9x| 1 | x| 117 | x| w022/ ) x| 06 | x| o7 | =] ssm |e
East 0. 1 [ x| 208 4" x| 11022 | x[" 06 | x|l.0z.t=| 3468 |9
EBast| = 0.9x| 1 | x| 332 " | x| 11022 sl 06 | x| o7 | =| 1088 |79
East  0.9x| 1 [ x| 106 | x| 1022 | x| Tes | x| o7 | =] 34 |76)
East  0.9x| 1 | x| 155 | x| 9468 | x| o6 | x| o7 | =| an |
East  0.9x 1 [ x| 217 | x| 9468 | x| 06 | x| o7 | =| 324 |09
East  0.9x| 1 | x| 108 | x| o468 | x| 06 | x[ o7 | =] 2076 |9
East 0. 1 [ x| 332 | x| 9468 | x| 06 | x| o7 | =[ 9149 |76
Bast  0.9x| 1 [ x| 1206 | x| 9468 | x| o086 | x| o7 | = 202 |7
East  0.9x| 1 | x| 155 | x[ 750 | x| o6 | x| o7 | =] 33.2 |76)
East  0.9x| 1 | x| 117 | x| 7389 | x| 06 | x| o7 | =] 2508 [0
East  0.9x| 1 | x| 108 | x| 7359 | x| 06 | x[ o7 | =] 2313 |09
Bast  0.9x| 1 [ x| 332 | x| 75 | x| o6 | x| o7 |=[ mnu |oe
East 0. 1 [ x[ 206 | x| 7359 | x[ o6 | x| o7 | = 22.7 |76)
Bast  0.9x| 1 [ x| 185 | x| 4585 | x|[ 06 | x| o7 | = 2085 |9
East  0.9x| 1 | x| 117 | x| 459 | x| 06 | x|[ o7 | =] 15852 |09
East  0.9x| 1 | x| 108 | x| 459 | x| 06 | x|[ o7 | =] 143 |09
East  0.9x| 1 | x| 332 | x| 459 | x| 06 | x[ o7 | =] 405 |09
East  0.9x| 1 | x| 106 | x| 4559 | x| 06 | x[ o7 | =] 1407 |09
East  0.9x| 1 [ x| 155 | x| 2449 | x| 06 | x| o7 | =] 1105 [(76)
Bast  0.9x| 1 | x| 1217 | x| 2440 | x[ 06 | x| o7 | = 8.34 |76)
East  0.9x| 1 | x| 108 | x| 2449 | x| 06 | x| o7 | =] 7.7 |76)
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East  0.9x| 1 | x| 332 | x| 2440 | x| 06 | x[ o7 | =] 2366 [0
East  0.9x| 1 [ x| 106 | x[ 2449 | x| 06 | x[ o7 | =] 7.56 |76)
East 0. 1 [ x[ 155 | x| 1615 | x[ o6 | x| o7 | = 7.29 |76)
Bast  o.9x| 1 [ x{ 117 | x| 1615 | x| o8 | x[ o7 [ =] 5.5 |76)
East  0.9x| 1 | x| 108 | x| 1615 | x| o6 | x| o7 | =] 5.08 |76)
East  0.9x| 1 | x| 332 | x| 1615 | x| o066 | x[ o7 |=| 1561 |9
East  0.9x 1 [ x[ 1206 | x| 1615 | x[ 06 | x| o7 | = 4.98 |76)
South  oox| o077 | x| 246 | x| 475 | x[ o6 | x| o7 | = ssar |9
South  o9x| o077 | x| 121 | x| 475 | x[ 06 | x| o7 | =[ 1647 |9
South  oox[ o077 | x| > | x| 4675 | x| 0.6 [ x| 07 [ =] 27.22 [(78)
South  oox| o077 | x| 246 | x| 757 | x[ os | x| o7 | = sas2 |09
South  oox| o077 | x| 121 | x| sz | x[ os | x| o7 | =[ 2607 |9
South  oox| o077 | x| 2 [ x| 7657 | x| o6 | x| o7 | =[ aas7 |9
South  oox| o077 | x| 246 | x| ers3 | x[ o6 | x| o7 | = e0s3 |9
South  o9x| o077 | x| 1221 | x| 9zs3 | x[ o6 | x| o7 | =[ zazs  |@®
South  o9x| o077 | x| 2 | x[ 97538 | x| o6 | x| o7 | =] s |9
South  oox| o077 | x| 246 | x| 1028 [ x[ o6 | x| o7 | = e |9
South0oxl 077 | xpfummteteeal x| 11023 o] 06 | pelumsetend =ilusesssza]@®
south  oox[ o770 | x| 2 ['x ) 11023 J x| o6 |x| o7 | = ‘esaz |09
South  oox| o077 | x| 246 | x| 11487/ | x| 06 | x| o7 | = s |09
South  oox| o077 | x| 221 | x| 11487 | x| o6 | x|l..0z..|=| 44 |09
South  oox[ 077 | x| 2 box | 11487 sl 06 | x| 07 | =| sz |09
South  oox| o077 | x| 246 | x| 1085 | x| Tes |x| o7 | = 7915 |9
South ook o077 | x| 121 | x| a0ss | x| o8 |x| o7 | = zse3 |9
South  oox[ o077 | x| 2 [ x| 1055 | x| o6 | x[ o7 | =] ez |09
South  oox| o077 | x| 246 | x| 10802 | x[ o6 | x| o7 | =[ 773 |9
South  o9x| o077 | x| 221 | x| 10801 | x[ o6 | x| o7 | =[ 3osa |@®
South  o9x| o077 | x| 2 | x[ 10800 | x| 06 | x| o7 | =] 68 |09
South  oox| o077 | x| 246 | x| 1048 | x[ o8 | x| o7 | =[  mu |os
South  oox| o077 | x[ 121 | x| 1048 | x[ o8 | x| o7 | =[ zeea |9
South  oox| o077 | x| 2 | x| 1048 | x| o6 | x| o7 | =[ 608 |09
South  oox| o077 | x| 246 | x| 10280 | x[ o6 | x| o7 | =[ 7205 |9
South  o9x| o077 | x| 1221 | x| 1018 | x[ o6 | x| o7 | =[ 38 |08
South  o9x| o077 | x| 2 | x| 10189 | x| 06 | x| o7 | =] sem |8
South  oox| o077 | x| 246 | x| sse | x[ o6 | x| o7 | =[  se1z |9
South  oox| o077 | x[ 121 | x| sse [ x[ o8 | x| o7 | =[ 2000 |9
South  oox| o077 | x| 2 | x| 85 | x| o6 | x| o7 | =[ 407 |9
South  oox| o077 | x| 246 | x| a2 | x[ o6 | x| o7 | =[ z068 |9
South  oox| o077 | x| 1221 | x| sa2 | x[ 06 [ x| o7 | = 1952 [(78)
South  o9x| o077 | x| 2 | x| 5542 | x| 06 | x| o7 | =]  s2 |9
South  oox| o077 | x| 246 | x| 404 | x[ o8 | x| o7 | =[ 2803 |9
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DER WorkSheet: New dwelling design stage

South  oox| o077 | x[ 121 | x| 404 | x[ os | x| o7 | =[ 1423 |9
South  oox| o077 | x| 2 [ x| 404 | x| o086 | x| o7 | =[ 2352 |9
West  oox| o077 | x| 1100 | x| 194 | x| o6 | x| o7 | =] 63.4 |80)
West  oox| o077 | x| s5 [ x| 1064 | x| o6 | x| o7 | =[ s |6
West  oox| o077 | x| 4aa | x| 198 | x| o6 | x| o7 | =[ 2521 |0
West  oox| o077 | x| 288 | x| 1984 | x| o6 | x| o7 | = 1620 |0
West  oox| o077 | x| ase | x| 1984 | x| o6 | x| o7 | =[ 2607 |0
West  oox[ 077 | x| 4 | x| 1964 | x| 06 | x| o7 | =[ 2287 |®0
West  oox| o077 | x| 378 | x| 1064 | x[ o6 | x| o7 | =[ 2161 O
West  o9x| o077 | x| 1100 | x| 342 | x[ o6 | x| o7 | =[ 12402 |80
West  oox| o077 | x| sse | x| @4 | x| o6 | x| o7 | = 618 |G
West  oox| o077 | x| aasr | x| @4 | x| o8 | x| o7 | = a3 |G
West  oox| o077 | x| 28 | x| 34 | x| o6 | x| o7 | = ser |eo0
West  oox| o077 | x| ase | x| 4 | x| o6 | x| o7 | = s099 |®O
West  oox[ o077 | x| 4 | x| 8842 | x| 06 | x| o7 | =] 473 |0
West  o9x| o077 | x| 378 | x| 34 | x| o6 | x| o7 | =[ a2 ]GO
West  o9x| o077 | x| 1100 | x| e27 | x| 06 | x| o7 | =[ 20424 |80
Westoooxbe 077 | xplumssemml X | 6327 ol 06 | pelummodemd =plami0289000©0
West | oox| oz | x| 441 x| es2z 4 x| os |x| o7 | = s22 |e0
West | oox| o077 | x| 285 | x| 6327 /| x| o6 |x| o7 | = s249 |0
West  oox| o077 | x| 486 x| 6327/ | x| o6 | x|l..0z..| = s 6o
West  oox[ o077 | x| 4 b x| 6327 w06 | x| o7 | =| 367 |@0)
West | oox| o7z | x| 31 | x| 632z | x| ‘o8 |x| o7 | = e6r |GO
West  o9x| o077 | x| 1100 | x| g2 |[x| a6 | x| o7 | =[ 2ozer |®0
West  oox| o077 | x| s | x| 9228 | x| 06 | x| o7 | =[ 14034 |0
West  oox| o077 | x| 441 | x| 9228 | x[ 06 | x| o7 | =[ 11845 |®0
West  oox| o077 | x| 285 | x| 9228 | x| o6 | x| o7 | = 75 |60
West  oox| o077 | x| ase | x| 9228 | x| o6 | x| o7 | =[ 12048 |0
West  oox[ o077 | x| 4 [ x| o228 | x| o6 | x| o7 | =[ 10744 |80
West  o9x| o077 | x| 37 | x| 92 | x| 06 | x| o7 | =[ 10ms |60
West  oox| o077 | x| 1109 | x| 11300 | x| o6 | x| o7 | =[ 305 |®0
West  oox| o077 | x| s | x| 11300 | x|[ 06 | x| o7 | =[ 1802 |®0
West  oox| o077 | x| 441 | x| 1809 | x[ o6 | x| o7 | =[ 1516 |®0
West  o9x| o077 | x| 285 | x| 1809 | x| o6 | x| o7 | = ezsm |®o
West  oox| o077 | x| ase | x| 1300 | x| o6 | x| o7 | = 101 |®O
West  oox[ o077 | x| 4 [ x| 11300 | x| o6 | x| o7 | =[ 1367 |®0O
West  oox| o077 | x| 378 | x| 1300 [ x| 06 | x| o7 | =[ 12443 |0
West  oox| o077 | x| 1200 | x| 1577 | x[ 06 | x| o7 | =[ sr3ee |®0
West  oox| o077 | x| ss | x| w577 | x| o6 | x| o7 | =[ 1873 |60
West  oox| o077 | x| a4 | x| wms7m | x| o6 | x| o7 | =[ 186 |60
West  oox| o077 | x| 288 | x| us7m | x| o6 | x| o7 | =[ 903 |®O
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DER WorkSheet: New dwelling design stage

West  oox| o077 | x| ase | x| 1577 | x| o0s | x| o7 | = 15365 |®0
West  oox| o077 | x| 4 | x| 1577 | x| o6 | x| o7 | =[ 13a78 |0
West  oox| o077 | x| 378 | x| ws7m | x| o6 | x| o7 | =[ 12737 |0
West  oox| o077 | x| 1100 | x| 1022 | x| o6 | x| o7 | =[ sz |eo
West  oox| o077 | x| sse | x| 1022 | x| o6 | x| o7 | = 17837 |®0
West  oox| o077 | x| asr | x| 1022 | x| o6 | x| o7 | = 1447 |0
West  oox| o077 | x| 285 | x| 1022 | x| 06 | x| o7 | =[ 9143 |0
West  oox| o077 | x| ase | x| 1022 | x|[ 06 | x| o7 | =[ 14620 |0
West  o9x| o077 | x| 4 | x| 11022 | x| 06 | x| o7 | =] 12832 [@0)
West  oox| o077 | x| 378 | x| 1022 | x| o6 | x| o7 | =[ 121286 |0
West  oox| o077 | x| 1109 | x| eaes | x| o6 | x| o7 | = sss |GO
West  oox| o077 | x| ss8 | x| eass | x| o6 | x| o7 | = 1s21 |0
West  oox| o077 | x| 4a1 | x| eaes | x| 06 | x| o7 | = 12152 |®0
West  oox| o077 | x| 285 | x| eaes | x| 06 | x| o7 | = 7858 |®0
West  oox| o077 | x| ass | x| 9aes8 | x[ o6 | x| o7 | =[ 12566 |®0)
West  o9x| o077 | x| 4 | x| 9468 | x| 06 | x| o7 | =] 11023 [0
West  oox| o077 | x| 31 | x| eaes | x| o6 | x| o7 | =[ 10416 |®O
West 0.9l 077 | xpfummasoond x| 7350 |oed 06 | pelummotand crlame2snsend©0
West  oox| a7z | x| ss |'x| 7359 x| o6 | x| o7 | =| 11909 |0
West | oox| o077 | x| aar | x| 7350 S| x| o6 |x| o7 | = 9446 |0
west  oox| o077 | x| 28 .4 x| 735/ | x| 06 |x|l..0z...t=[ 6104 |©0
West  o9x| o077 | x| 4 | x| 7350 el 06 | x| o7 | = o767 |0
West | oox[ o077 | x| 4 [ x| 7359 | x| “es |x| o7 | = ss68 |eO
West ookl o077 | x| 31 | x| 5 | x| o8 |x| o7 | = s |e0
West  oox| o077 | x| 1100 | x| 4550 | x| o6 | x| o7 | = 14716 |®0O
West  oox| o077 [ x| s | x| 45 | x[ 06 | x| o7 | =[ 7378 |®0
West  oox| o077 | x| a4 | x| 49 | x[ 06 | x| o7 | =[ sss2 |®o
West  oox| o077 | x| 285 | x| 459 | x[ o6 | x| o7 | =[ sms |eo
West  oox| o077 | x| ase | x| 455 | x| o6 | x| o7 | =[  es |GO
West  oox[ o077 | x| 4 | x| 455 | x| o6 | x| o7 | =  ss08 |®O
West  oox| o077 | x| 31 | x| 45 | x| o6 | x| o7 | = 's016 |®0
West  oox| o077 | x| 1200 | x| 2449 | x[ 06 | x| o7 | =[ 7905 |@®0
West  o9x| o077 | x| ss6 | x| 2449 | x[ 06 | x| o7 | =[ 306 |®0
West  oox[ o077 | x[ 441 | x[ 2449 | x| 0.6 [ x| 07 [ =] 31.43 | (80)
West  oox| o077 | x| 285 | x| 2449 | x| o6 | x| o7 | =[ 208 |G
West  oox| o077 | x[ ase | x[ 2440 ] x| 0.6 [ x| 07 [ = | 325 | 80)
West  oox[ o077 | x| 4 | x| 2449 | x| o086 | x| o7 | =[ 285 |®0
West  oox| o077 | x| 371 | x| 2449 | x| 06 | x| o7 | = 2604 |0
West  oox| o077 | x| 1100 [ x| 1615 | x[ o6 | x| o7 | =[ s213 ]®o
West  oox| o077 | x| s8 [ x| 1615 | x| o6 | x| o7 | =[ 2614 ]@®0
West  oox| o077 | x| 4as | x| 1615 | x| o6 | x| o7 | =[ 207 ]G0
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DER WorkSheet: New dwelling design stage

West  oox[ o077 | x| 288 | x| 1615 | x| 06 | x| o7 | =] 134 |80)
West  oox| o077 | x| ass | x| 1615 [ x[ 06 | x| o7 | =[ 214 |0
West  oox[ o077 | x| 4 | x| 1615 | x| o6 | x| o7 | =] 18.8 | (80)
West  o9x| o077 | x| 87 | x| 1615 | x| o6 | x| o7 | =  wmm |G
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
@3)m= | 342.87 | 645.62 |1017.29| 1436.45| 1734.49| 1767.79| 1685.95| 1462.79| 1165.58| 752,53 | 422,61 | 285.31 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 996.61 | 1297.06| 1646.95| 2030.15| 2290.06| 2287.83| 2183.63| 1967.24| 1689.14| 13123 | 1024.12| 919.65 | (84)
Temperature during heating periods in the living area from Table 9, Thl (°C) (85)
Utilisation factor for gains for living area, hl,m (see Table 9a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
@m=| 099 | 097 | 093 | 08 | 073 | 057 | 044 | o5 | 073 | 092 | 098 | 0.99 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.1 | 19.35 | 19.75 | 20.23 | 20.59 | 20.8 | 20.87 | 20.85 | 20.67 | 20.16 | 19.54 | 19.06 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 20.07 | 20.07 | 20.08 | 20.09 | 20.09 | 20.1 | 20.1 | 20.11 | 20.1 | 20.09 | 20.09 | 20.08 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 0.98 | 0.97 | 0.92 | 0.83 | 0.69 | 051 | 0.36 | 0.41 | 0.67 | 0.9 | 0.97 | 0.99 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)
(90)m=| 17.48 | 17.85 | 18.42 | 19.11 | 19.59 | 19.86 | 19.94 | 19.93 | 19.72 | 19.02 | 18.13 | 17.43 (90)
fLA = Living area + (4) = 0.29 (91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m:| 17.95 | 18.28 | 18.8 | 19.43 | 19.88 | 20.13 | 20.21 | 20.2 | 20 | 19.35 | 18.53 | 17.9 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 17.95 | 18.28 | 18.8 | 19.43 | 10.88 | 20.13 | 20.21 | 202 | 20 | 19.35 | 18.53 | 17.9 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m=| 0.98 | 0.95 | 0.91 | 0.81 | 0.68 | 0.51 | 0.37 | 0.42 | 0.66 | 0.88 | 0.96 | 0.98 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= | 972.93 | 1236.88| 1492.96| 1650.4 |1550.03| 1170.72| 808.23 | 833.04 |1123.15| 1155.98| 984.22 | 901.87 | (95)
Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
©7)m= |3312.45| 3238.53| 2969.13| 2502.57| 1937.85| 1290.63| 841.68 | 882.67 |1384.25| 2073.22| 2725.29| 3286.33| 97)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m:|1740.6|1345.11|1098.27| 613.57|288.53| 0 | 0 | 0 | 0 |682.42|1253.58|1774.04
Total per year (kWh/year) = Sum(98):.ss.12 = 8796.12 |(98)

Space heating requirement in KWh/mz/year (99)

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 10 of 12



DER WorkSheet: New dwelling design stage

Space heating:

Fraction of space heat from secondary/supplementary system

Fraction of space heat from main system(s) (202) =1-(201) =

Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] =

Efficiency of main space heating system 1

Efficiency of secondary/supplementary heating system, %

| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sepl Oct | Nov| Dec
Space heating requirement (calculated above)
| 1740.6 | 1345.11| 1098.27| 613.57 | 288.53 | 0 | 0 | 0 | 0

| 682.42 | 1253.58| 1774.o4|

(211)m = {[(98)m x (204)] } x 100 + (206)
|1925.44| 1487.95| 1214.9 | 678.72 | 319.17 | 0 | 0 | 0 | 0 | 754.89 | 1386.7 |1962.43

0 (201)

1 (202)

1 (204)

90.4 (206)

0 (208)
kWhlyear

(211)

Total (kWh/year) =Sum(211)

1.510..12

9730.22 (211)

Space heating fuel (secondary), kwh/month
= {[(98)m x (201)] } x 100 + (208)
(215)m:|o|o|o|o|o|o|o|o|o|o|o|o

Water heating

Total (kWhlyear) =Sum(215), ., .= 0 (215)

Output from water heater (calculated above)
| 230.81 | 203.49 | 213.84 | 191.87 | 188.16 | 168.31 | 161.83 | 177.33 | 176.94 | 198.95 | 210.14 | 225.31

Efficiency of water heater 79.7 (216)
(217)m:| 89 | 88.83 | 88.46 | 87.6 | 85:85 | 79.7 | 79.7 | 79.7 | 79.7 | 87.74 | 88,69 | 89,05 (217)
Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 259.33| 229.07 | 241.72 | 219.03 | 219.17 | 211.18 | 203.04 | 222.49 | 222 | 226.75 | 236.94 | 253.01

Total = Sum(219a), ,, = 2743.74 |(219)

kWh/year kWh/year

Annual totals
Space heating fuel used, main system 1

Water heating fuel used

Electricity for pumps, fans and electric keep-hot

9730.22

2743.74

mechanical ventilation - balanced, extract or positive input from outside 709.04 (230a)

central heating pump: (230c)

boiler with a fan-assisted flue (230e)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 784.04 (231)
Electricity for lighting 640.49 (232)

Electricity generated by PVs

Energy Emission factor

kWh/year kg CO2/kWh
Space heating (main system 1) (211) x =
Space heating (secondary) (215) x =

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com
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-1891.33 (233)

Emissions
kg CO2/year

2101.73 (261)

(263)
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DER WorkSheet: New dwelling design stage

Energy saving/generation technologies
ltem 1 0.519 = -981.6 (269)

Water heating (219) x = 592.65 (264)
Space and water heating (261) + (262) + (263) + (264) = 2694.38 (265)
Electricity for pumps, fans and electric keep-hot (231) «x = 406.91 (267)
Electricity for lighting (232) = 332.42 (268)

Total CO2, kglyear sum of (265)...(271) = 245211 (272)

Dwelling CO2 Emission Rate (272) = (4) = 10.25 (273)

El rating (section 14) 88 (274)
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TER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Property Address: Plot 2 - MVHR + PV
Address : Plot 2, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) x| 2.59 @) = | 20844 |@a)
First floor (lb) X | 2.89 |(2b) = | 229.26 |(3b)
Second floor (1c) X | 3.23 |(2c) = | 256.24 |(3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)

Dwelling volume (32)+(3b)+(3¢)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour
heating heating
Number of chimneys [ o |*] o |*] o | 7| 0 | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of flueless gas fires |I| x40 =

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.31 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 (19)
Shelter factor (20)=1-10.075x (19)] = 0.85 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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TER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.33 | 0.33 | 0.32 | 029 | o028 | 0.25 | 0.25 | 0.24 | 0.26 | 0.28 | 0.29 | 0.31 |
Calculafe effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) |I|(23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = IIl(zgc)

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m40|o|o|o|o o|o|o|o o|o|o| (24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
aymqg o | o | o [ o | o o | o | o | o o | o | o | (24b)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
agmg o | o [ o [ o | o o | o | o | o o | o | o | (24c)

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0.53 | 0.53 | 0i53 | 0.53 | 0154 | 0.54 | 0155 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 053 | 0.53 | 0.53 | 053 | 0.54 | 0.54 | 055 | (25)
eal A W I I
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K

Doors Type 1 [ eal | x[ 1 f =] 24 | (26)
Doors Type 2 [ 226 | x[ 12 | =] 226 | (26)
Windows Type 1 XU[L(1.4)+0.04] = (27)
Windows Type 2 XU[L/(1.4)+0.04] = (27)
Windows Type 3 XU[L/(1.4)+0.04] = (27)
Windows Type 4 XU[L/(1.4)+0.04] = (27)
Windows Type 5 XU[L/(1.4)+0.04] = (27)
Windows Type 6 456 x1/[1/(1.4)+0.04] = 6.05 (27
Windows Type 7 2.46 x1/[1/(1.4)+0.04] = 3.26 (27
Windows Type 8 1.55 x1/[1/(1.4)+0.04] = 2.05 (27
Windows Type 9 [ 4 ] xmirayooq = (27)
Windows Type 10 3.78 x1/[1/(1.4)+0.04] = 5.01 (27
Windows Type 11 121 XU[L/( 1.4)+0.04] = 27
Windows Type 12 1.17 x1/[1/(1.4)+0.04] = 1.55 (27
Windows Type 13 1.08 x1/[1/(1.4)+0.04] = 1.43 (27
Windows Type 14 3.32 XU[L/( 1.4)+0.04] = 27
Windows Type 15 1.06 x1/[1/(1.4)+0.04] = 1.41 (27
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Windows Type 16 xU[1/(1.4)+004] = [ 265 @)

Floor Type 1 | so4s8 | x| o013 | =| 104624 | | | |28)
Floor Type 2 [ 841 | x[ o013 | =[ 1003 | | [ | |28)
Walls Typel | o301 | | 1865 | | 7436 | x| o018 | =[ 1338 | | | | |29
Walls Type2 | 1106 | [ 2428 | [ s632 | x| o018 | =[ 1554 | | [ | [(29)
Walls Type3 | 13141 | [ 1562 | [ 11579 | x[ o018 | =[ 208 | | | | |29
root Typer [wwr ] [0 ] oo |+[om | -Low ] [ ] [ Jw
Roof Type2 [ 7933 | | o | | 7933 | x| o013 | =| 108 | | | | (€

Total area of elements, m2 512.31 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 148.92 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

L

Thermal bridges : S (L x Y) calculated using Appendix K 21.14 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 170.05 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May |/ Jun Jul Aug Sep Oct Nov Dec
(38)m= | 127.23 | 126.73 | 126.25 | 128:97|+123:55 | 121.57 | 12157 | 121.2 | 122.33 | 123.55:| 124:41|-125.31 (38)

Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 297.28| 296,79 | 296.3 | 294.03 | 293.6 | 291.62 | 291 62 | 291.25 | 292,38 | 293.6 | 294.46 | 295.36

Average = Sum(39)..... /12= 294.02 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m =+ (4)

(40)m=| 1.24 | 1.24 | 1.24 | 1.23 | 1.23 | 1.22 | 1.22 | 1.22 | 1.22 | 1.23 | 1.23 | 1.24

Average = SUM(40). 1. /12= 1.23 | 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N=1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.7 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.37| 113.11 | 108.84 | 104.57 | 100.3 | 96.03 | 96.03 | 100.3 | 104.57 | 108.84 | 113.11 | 117.37

Total = SUm(44), ., = 128045  |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m= | 174.06| 152.24 | 157.09 | 136.96 | 131.42 | 113.4 | 105.08 | 12058 | 122.02 | 14221 | 155.23 | 168.57

Total = SUM(45),_ = 1678.87  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.11 | 22.84 | 23.56 | 20.54 | 19.71 | 17.01 | 15.76 | 18.09 | 18.3 | 21.33 | 23.28 | 25.29 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 8 (48)

Temperature factor from Table 2b 0.54 (49)

Energy lost from water storage, kWh/year (48) x (49) = 1.02 (0)
b) If manufacturer’s declared cylinder loss factor is not known:

=
ol|lo|o
©

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
If community heating see section 4.3
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)
Enter (50) or (54) in (55) 1.02 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 3164 | 30.62 | 31.64 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 3164 | 30.62 | 31.64 | 30.62 | 31.64 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 228.97 | 201.83 | 212 | 190.09 | 186.32 | 166.54 | 159.99 | 175.49 | 175.16 | 197.11 | 208.37 | 223.48 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 228.97| 201.83 | 212 | 190.09 | 186.32 | 166.54 | 159.99 | 175.49 | 175.16 | 197.11 | 208.37 | 223.48

Output from water heater (annual):. 1 2325.36 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=| 101.8 | 90.29 | 96.16 | 88.05 | 87.62 | 80.21 | 78.87 | 84.02 | 83.08 | 91.21 | 94.12 | 99.98 | (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 | 152.64 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.27 | 32.21 | 26.2 | 19.83 | 14.83 | 12.52 | 13.52 | 17.58 | 23.59 | 29.96 | 34.97 | 37.28 | 67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 406.87 | 4111 | 400.46 | 377.81 | 349.21 | 322.34 | 304.39 | 300.17 | 310.81 | 333.46 | 362.05 | 388.92 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | 38.26 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | -122.11 | (72)
Water heating gains (Table 5)
(72)m= | 136.83| 134.37 | 129.25 | 122.29 | 117.77 | 111.41 | 106 | 112.93 | 115.39 | 122,59 | 130.73 | 134.38 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 651.76| 649.47 | 627.69 | 591.72 | 553.6 | 518.06 | 495.71 | 502.47 | 521.59 | 557.8 | 599.53 | 632.36 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North  oox[ 077 | x| 379 | x| 1063 | x| o063 | x| o7 | =] 123 |7
North  “o9x| o7z, | x| 379 | x| 2032 J x| o6 |x| o7 | =| 238 [
North — oox| o077 . | x| 379 | x| sass /| x| o | x| o7 | =] 40 |(74)
North — oox| o077, | x| 379 || 'ssa6/ | x| o063 | x| o7 | =| ed2a |79
North — oox| o077 | x| 379 [ x| 7a72 | x| 063 [ x| o7 | =| ssa |74
North — oox| o7z | x| 379 | x| 798 | x| ‘063 [x| o7 | =] o264 |74
North  ooxl077 | x| 379 |'x| e | x| o838 | x| o7 | =] 86.5 |(74)
North  oox| o077 | x| 379 | x| se2s | x| o063 | x| o7 |=| ese2 |7
North  o9x| o077 | x| 879 | x| a2 | x| o063 | x| o7 | =] 4800 |79
North  oox| o077 | x| 379 | x| 2419 | x| o063 | x| o7 | =| 2802 |7
North  oox| o077 | x| 8379 | x| 1312 | x| o063 | x| o7 | =] ‘15819 |74
North  oox[ o077 | x| 379 | x| 88 | x| oes | x| o7 | = ‘10027 |7
Bast  o0.9x| 1 [ x[ 155 | x| 1984 | x| o063 | x| o7 | =] 9.3 |76)
East  0.9x| 1 [ x| 117 | x| 1064 | x| o | x| o7 | =] 7.02 |76)
East  0.9x| 1 | x| 108 | x| 1064 | x| o | x| o7 | =] 6.48 |76)
East  0.9x| 1 | x| 332 | x| 1064 | x| o063 | x[ o7 | =] 1903 |09
East  0.9x| 1 [ x| 106 | x| 1064 | x| o3 | x[ o7 | =] 6.36 |76)
East 0. 1 [ x[ 255 | x| 342 | x| o063 | x| o7 | = 18.2 |76)
East  o.ox| 1 | x| 217 | x| 3842 | x| oe3 | x[ o7 | =] 1374  [08)
East  0.9x| 1 | x| 108 | x| 3842 | x| oes | x|[ o7 | =] 1288 [0
East  0.9x| 1 | x| 332 | x| s34 | x| oes | x| o7 | =] 389 |79
East  0.9x| 1 | x| 106 | x| 342 | x| o0es | x| o7 | =] 1245 |9
East  0.9x| 1 | x| 155 | x| 6327 | x| o6z | x[ o7 | =] 2007 [0
East 0. 1 [ x| 217 | x| 6327 | x| o063 | x| o7 | =| 282 |9
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East  0.9x 1 | x| 108 | x| 6327 | x| oes | x[ o7 | =] 208 |79
East  0.9x| 1 [ x| 332 | x| e27 | x| o3 | x| o7 | =] 64.2 |76)
East 0. 1 [ x[ 206 | x| 6327 | x|[ o063 | x| o7 | = 205 |76)
East  o.ox| 1 [ x| 185 | x| 922 | x| o063 | x| o7 | = a3:1a |9
East  0.9x| 1 | x| 117 | x| 9228 | x| o3 | x| o7 | =] 33 |76)
East  0.9x| 1 | x| 108 | x| 9228 | x| oes | x|[ o7 | =] 304 |79
East  o.x| 1 | x| 332 | x| o228 | x| o063 | x| o7 | =] 9363 |78
East  o.x| 1 | x| 106 | x| 9228 | x| o063 | x[ o7 | =] 208 |9
East 0. 1 [ x| 255 | x| 11300 | x| o6 | x| o7 | =| s357 |79
East  o.ox| 1 [ x| 217 | x| 11300 | x| o6z | x| o7 | =| 4044 |9
East  0.9x| 1 | x| 108 | x| 109 | x| oes | x|[ o7 | =] s73 |79
East  0.9x| 1 | x| 332 | x| 1800 | x| oes | x|[ o7 | =] 141 |79
East  0.9x 1 [ x| 206 | x| 11300 | x| o0es | x| o7 | =| 364 |76
East  o.x| 1 [ x{ 155 | x| 1577 | x| o063 | x| o7 | =| sam |@e
East 0. 1 [ x| 217 | x| 1577 | x[ o6z | x| o7 | = 414 |76)
Bast  0.9x| 1 [ x[ 208 | x| w577 | x| o0es | x| o7 | = sa |7e
East  0.9x| 1 | x| 832 | x| ws77 | x| oes | x| o7 | =| 1746 |09
East_0.9x] 1 | xdbotond x [ 11577 || 063 | im0z = 37.5 |76)
East  0.9x| 1 | x| 155  ['x| 11022 4 x| oes | x| o7 | =] s220 |09
East  0.9x| 1 | x| 117 | x| w022/ ) x| Loes | x| o7 | =] sa |0e
East 0. 1 [ x| 208 4 x| 11022 | x| 06z | x|l..0z..t=| 363 |09
EBast| = 0.9x| 1 | x| 332 " | x| 11022 wwofw 063 | x| o7 | =| 118 |79
Bast|  0.9x| 1 [ x| 1206 | x| 102 | x| Tee | x| o7 |=[ smm |re
East  0.9x| 1 | x| 155 | x| 9468 | x| oes | x| o7 | =| a8 |09
East  o.x| 1 | x| 117 | x| o468 | x| o063 | x|[ o7 | =] 338 |79
East  0.9x| 1 | x| 108 | x| o468 | x| o063 | x[ o7 | =] a2 |78
East 0. 1 [ x| 332 | x| 9468 | x| o063 | x| o7 | =| 9606 |76
Bast  0.9x| 1 | x| 1206 | x| 9468 | x| o0es | x| o7 | = 3067 |9
East  0.9x| 1 | x| 155 | x| 739 | x| oes | x| o7 | =| 348 |79
East  0.9x| 1 | x| 117 | x| 7389 | x| oes | x| o7 | =] 263 |79
East  0.9x| 1 | x| 108 | x| 739 | x| oes | x[ o7 | =] 2420 |9
East  0.9x| 1 | x| 332 | x| 7389 | x| o063 | x|[ o7 | =] ez |09
East 0. 1 [ x{ 1208 | x| 7359 | x| o063 | x| o7 | =] 238 |@e
Bast  o0.9x| 1 [ x[ 155 | x| 4550 | x| o063 | x| o7 | =] 216 |76)
East  0.9x| 1 | x| 117 | x| 459 | x| o | x| o7 | =] 16.3 |76)
East  0.9x| 1 | x| 108 | x| 459 | x| oes | x|[ o7 | =] 1505 |9
East  0.9x| 1 | x| 332 | x| 459 | x| oes | x|[ o7 | =] 4626 |9
Bast  0.9x| 1 [ x| 206 | x| 4559 | x| o0es | x| o7 | = 1amm |9
East 0. 1 [ x| 155 | x| 2449 | x[ o063 | x| o7 | = 116 |76)
Bast  o0.9x| 1 [ x| 1227 | x| 2440 | x| o063 | x| o7 | =] 8.76 |76)
East  0.9x| 1 | x| 108 | x| 2449 | x| o083 | x| o7 | =] 8.08 |76)
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East  0.9x| 1 | x| 332 | x| 2449 | x| o063 | x|[ o7 | =] 248 |9
East  0.9x| 1 [ x| 106 | x| 2449 | x| 03 | x| o7 | =] 7.93 |76)
East 0. 1 [ x[ 155 | x| 1615 | x[ o0es | x| o7 | = 7.65 |76)
East  o.ox| 1 [ x| 217 | x[ 1615 | x| o3 | x[ o7 | =] 5.78 |76)
East  0.9x| 1 | x| 108 | x| 1615 | x| o | x| o7 | =] 5.33 |76)
East  0.9x| 1 | x| 332 | x| 1615 | x| oes | x|[ o7 | =] 1639 |79
East  0.9x 1 [ x[ 206 | x| 1615 | x| o0es | x| o7 | = 5.23 |76)
South  oox| o077 | x| 246 | x| 4675 | x[ o063 | x| o7 | =[ 315 |9
South  oox| o077 | x| 121 | x| 475 | x[ o3 | x| o7 | =[ 1720 |8
South  oox[ o077 | x| > | x| 4675 | x| o063 | x| 07 [ =] 28.58 [(78)
South  oox| o077 | x| 246 | x| 757 | x| o063 | x| o7 | = sz |09
South  oox| o077 | x| 121 | x| sz | x| o063 | x| o7 | =[ 283 |9
South  oox| o077 | x| 2 | x| 7657 | x| o063 | x| o7 | = 46.8 |78)
South  oox| o077 | x| 246 | x| o7s3 | x[ o063 | x| o7 | =[ 7333 |9
South  oox| o077 | x| 1221 | x| ozs3 | x| o3 | x| o7 | =[  sor |09
South  o9x| o077 | x| 2 | x| 9753 | x| o063 | x| o7 | =] see2 |9
South  oox| o077 | x| 246 | x| 1028 | x| o063 | x| o7 | = s8s |09
South0oxl 077 | xpfumtetemal x| 11023 [oxd 063 | pelummetend =iliees]@®
South  oox[ 077 | x| 2 ‘x| 11023 ] x| o063 |[x| o7 | =] er38 |79
South  oox| o077 | x| 246 | x| 11487/ | x| o0es | x| o7 | = sz |79
South  oox| o077 | x| 221 | x| 11487 | x| o063 | x|l..0z..|=| 448 |os
South  o9x| o077 | x| 2 box [ 11487 sl 063 | x| 07 | =| w21 |o®
South  oox| o077 | x| 246 | x| 1085 | x| ees |x| o7 | = sm |o9
South ook o077 | x| 121 | x| a0ss | x| o0& |x| o7 | = 48 |09
South  oox[ 077 | x| 2 | x[ 1055 | x[ 0e3 | x[ o7 | =[] es57 e
South  oox| o077 | x| 246 | x| 10800 | x[ o063 | x| o7 | = 81.2 |78)
South  o9x| o077 | x| 1221 | x| 10801 | x| o3 | x| o7 | =[ 3004 |9
South  oox[ o077 | x| 2 [ x{ 20801 | x| o063 | x| o7 | = e02 |79
South  oox| o077 | x| 246 | x| 1048 | x| o063 | x| o7 | = 88 |09
South  oox| o077 | x[ 121 | x| 1048 | x| o0es | x| o7 | =[ 379 |@9
South  oox| o077 | x| 2 | x| 1048 | x| o063 | x| o7 | = e |9
South  oox| o077 | x| 246 | x| 1018 | x[ o063 | x| o7 | = 76.6 |78)
South  oox| o077 | x| 1221 | x| 1018 | x| o063 | x| o7 | =[ sres |09
South  oox[ o077 | x| 2 | x[ 1018 | x| o063 | x| o7 | =[ 6228 |79
South  oox| o077 | x| 246 | x| sse | x[ o063 | x| o7 | = 600 |09
South  oox| o077 | x[ 121 | x| sse | x[ o063 | x| o7 | = s0sa |9
South  oox| o077 | x| 2 | x| 85 | x| o063 | x| o7 | = s0as |9
South  oox| o077 | x| 246 | x| ss42 | x[ o063 | x| o7 | = a6 |09
South  o9x| o077 | x| 121 | x| 'ssa2 | x[ o3 | x| o7 | =[ 2040 |9
South  o9x| o077 | x| 2 | x| 5542 | x| o063 | x| o7 | =| sssr |9
South  oox[ 077 | x| 246 | x[ 404 | x[ oes | x| 07 [ = | 30.37 |(78)
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South  oox| o077 | x[ 121 | x| 404 | x[ o063 | x| o7 | =[ 1404 |9
South  oox| o077 | x| 2 | x| 404 | x| o063 | x| o7 | =[ 2469 |9
West  oox| o077 | x| 1100 | x| 1064 | x| o063 | x| o7 | = es7 |®0
West  o9x| o077 | x| s5 | x| 1064 | x| o063 | x| o7 | =[ sar |eo
West  oox| o077 | x| as | x| 1984 | x| o063 | x| o7 | = 2647 |0
West  oox| o077 | x| 28 | x| 1984 | x| o063 | x| o7 | =[ w1 |eo
West  oox| o077 | x| ase | x| 1964 | x| o063 | x| o7 | = 2737 |®0
West  oox[ 077 | x| 4 | x[ 1964 | x[ 063 | x[ o7 | =[ 2400 w0
West  o9x| o077 | x| 378 | x| 10ea | x| o063 | x| o7 | =[ 2060 |0
West  o9x| o077 | x| 1100 | x| 3842 | x| o063 | x| o7 | =[ 13020 ]®0
West  oox| o077 | x| sse | x| 342 | x| o6 | x| o7 | = e28 |®O
West  oox| o077 | x| aa1 | x| 34 | x| o6 | x| o7 | =[ s |60
West  oox| o077 | x| 285 | x| 342 | x| o063 | x| o7 | = 3346 |0
West  oox| o077 | x| ase | x| a4 | x| o063 | x| o7 | = s3sa |®0
West  oox[ 077 | x| 4 | x| 3842 | x| o063 | x| o7 | =] 497 [0
West  o9x| o077 | x| 378 | x| 342 | x| o063 | x| o7 | =[ a3 ]GO
West  o9x| o077 | x| 1100 | x| e27 | x| o0es | x| o7 | =[ 21445 |0
West 0.9l 077 | xpfumssemmad x| 6327 |l 063 | pelummotand rlammionsi @0
West | oox| oz | x| 441 x| 632z J x| o063 | x| o7 | =] s28 |60
West | oox| o077 | x| 285 | x| 6327 /| x| 063 | x| o7 | = s |eo
West  oox| o077 | x| 486 | x| 6327/ | x| o063 | x|l..07z...|=[ 818 6o
West  oox[ o077 | x| 4 b x| 6327 wfmef 063 | x| o7 | = 778 |0
West | oox| o7z | x| 31 | x| 32z | x| we |x| o7 | =[ 7300 |eo0
West  o9x| o077 | x| 1100 | x| g2 | x| oes | x| o7 | =[ 327 |60
West  oox| o077 | x| s | x| 9228 | x| o063 | x| o7 | =[ 18 |®0
West  oox| o077 | x| aa1 | x| e228 | x| o063 | x| o7 | =[ 12437 |0
West  oox| o077 | x| 285 | x| 9228 | x| o063 | x| o7 | =[ s3s |6
West  oox| o077 | x| as | x| 9228 | x| o063 | x| o7 | =[ 1286 |®0
West  oox[ o077 | x| 4 [ x| o228 | x| o063 | x| o7 | =[ 11281 |®0
West  oox| o077 | x| 31 | x| e22 | x| o6 | x| o7 | = 166 |60
West  oox| o077 | x| 1109 | x| 113009 | x| o063 | x| o7 | = 33 |eo0
West  oox| o077 | x| ss6 | x| 11300 | x| o6z | x| o7 | =[ 19217 |®0
West  oox| o077 | x| 441 | x| 109 | x| o063 | x| o7 | =[ 15242 @0
West  o9x| o077 | x| 285 | x| 11309 | x| o063 | x| o7 | =] 98.5 |60)
West  oox| o077 | x| ase | x| 11300 | x| o6 | x| o7 | = 15761 |®O
West  oox[ o077 | x| 4 | x| 11300 | x| o063 | x| o7 | =[ 1325 |e0O
West  oox| o077 | x| 378 | x| 1300 [ x| o063 | x| o7 | =[ 136 |®0
West  oox| o077 | x| 1200 | x| 1577 | x[ o063 | x| o7 | =[ 39238 |®0
West  oox| o077 | x| ss | x| w577 | x| o3 | x| o7 | =[ 19672 |®0)
West  oox| o077 | x| 441 | x| wms77 | x| o063 | x| o7 | =[ 1s03 |®0)
West  oox| o077 | x| 288 | x| us7m | x| o6 | x| o7 | =[ 10084 |®0
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TER WorkSheet: New dwelling design stage

West  oox| o077 | x| ase | x| 1577 | x| o063 | x| o7 | =[ 16138 |®0
West  oox| o077 | x| 4 | x| 1577 | x| o063 | x| o7 | = 1415 |eo0
West  o9x| o077 | x| 378 | x| ws7m | x| o3 | x| o7 | =[ 13374 |0
West  oox| o077 | x| 1100 | x| 11022 | x| o063 | x| o7 | =[ 33se |®0)
West  oox| o077 | x| sse | x| 1022 | x| o6 | x| o7 | =[ 18728 |®0
West  oox| o077 | x| aar | x| 1022 | x| o6 | x| o7 | = 1485 |G
West  oox| o077 | x| 285 | x| 1022 | x| o063 | x| o7 | =] 96 |80)
West  oox| o077 | x| ase | x| 11022 | x| o063 | x| o7 | =[ 1536 |®0
West  oox[ 077 | x| 4 [ x| 1022 | x| o063 | x| o7 | = 13474 |0
West  o9x| o077 | x| 378 | x| 1022 | x| o063 | x| o7 | =[ 12733 @0
West  oox| o077 | x| 1100 | x| eaes | x| o063 | x| o7 | =[ 308 |60
West  oox| o077 | x| ss | x| eaes | x| o063 | x| o7 | = 16087 |®O
West  oox| o077 | x| 441 | x| eae8 | x| o063 | x| o7 | =[ 1276 |0
West  oox| o077 | x| 285 | x| eaes8 | x| o063 | x| o7 | = s4s |®0
West  oox| o077 | x| as6 | x| 9aes8 | x| o063 | x| o7 | =[ 13004 |0
West  oox[ o077 | x| 4 | x| 9468 | x| o063 | x| 07 | = 1574 o
West  oox| o077 | x| 31 | x| eaes | x| o063 | x| o7 | =[ 10037 |®0
Westooxbe 077 | xplummtt09mmnl x | 7350 [oxd 063 | pelummodemds =plums2e04i0©0
West  oox| a7z | x| sss |'x| 7359 x| oes | x| o7 | =| 12804 |0
West | oox| o077 | x| 4a1 | x| 7350 /| x| o063 | x| o7 | =[ 9918 |®0
West  oox| o077 | x| 28 .4 x| 7359/ | x [ 06z | x|l..0z. .| | 64.1 |80)
West  oox| o077 | x| 4 | x| 7350 el 063 | x| o7 | =[ 10288 |®0)
West | oox[ o077 | x| 4 [ x| 7359 | x| ees |x| o7 | = sies |e0
west o9k o077 | x| 378 | x| 7885 | x| oes | x| o7 | = s |60
West  oox| o077 | x| 1200 | x| 459 | x[ o6z | x| o7 | =[ 1sam |®0
West  oox| o077 [ x| ss6 | x| 459 | x| o6z | x| o7 | =[ 4 |®0
West 0.9x| 0.77 | x| 4.41 | x| 4559 | x| 0.63 [ x| 0.7 [ =] 61.44 | (80)
West  oox| o077 | x| 285 | x| 459 | x[ o063 | x| o7 | =[ s |eo
West  oox| o077 | x| ase | x| 455 | x| o063 | x| o7 | =  es3 |GO
West  oox[ o077 | x| 4 | x| 4550 | x| o063 | x| o7 | =  ss73 |eo0
West  oox| o077 | x| 31 | x| 45 | x| o063 | x| o7 | = s267 |®0
West  oox[ o077 | x| 11209 | x| 2449 | x| o0es | x| o7 | =] 83 |60)
West  oox| o077 | x| ss | x| 2449 | x| o083 | x| o7 | =[ 461 ]G0
West  oox[ 077 | x[ 4a1 | x[ 2449 | x[ o0e3 | x| 07 [ =] 33.01 | (80)
West  oox| o077 | x| 285 | x| 2449 | x| o063 | x| o7 | = 2133 |eo0
West  oox| o077 | x| ase | x| 2449 | x| o063 | x| o7 | = za13 |eo0
West  oox[ o077 | x| 4 | x| 2449 | x| o063 | x| o7 | =[ 2004 |0
West  oox| o077 | x| 371 | x| 2449 | x| o063 | x| o7 | =[ 28209 |0
West  oox| o077 | x| 1100 | x| 1615 | x| o063 | x| o7 | =[ sa74a |0
West  o9x| o077 | x| ss [ x| 1615 | x| o063 | x| o7 | =[ 274aa O
West  oox| o077 | x| 4s | x| 1615 | x| o6 | x| o7 | =[ 277 |eo
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TER WorkSheet: New dwelling design stage

West  oox| o077 | x| 28 | x| 1615 | x| o063 | x| o7 | =[ 1407 |0

West  oox| o077 | x| ase | x| 1615 | x| o063 | x| o7 | = 225 |®0

West  oox[ 077 | x| 4 | x| 1615 | x| o063 | x| o7 | =] 1974 [@0)

West  oox| o077 | x| 87 | x| 1615 | x| oe3 | x| o7 | = 1866 |®0

Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

(83)m= 360.01| 677.9 |1068.15| 1508.27| 1821.21| 1856.18| 1770.25| 1535.93| 1223.86| 790.15 | 443.74 | 299.58 | (83)

Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |1011.78| 1327.37| 1695.84| 2099.99| 2374.81| 2374.24| 2265.96| 2038.4 | 1745.45| 1347.95| 1043.28| 931.94 | (84)

Temperature during heating periods in the living area from Table 9, Thl (°C) (85)

Utilisation factor for gains for living area, hl,m (see Table 9a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(86)m= 1 1 0.99 0.97 0.88 0.72 0.55 0.62 0.88 0.99 1 1 (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.47 | 19.67 | 19.99 | 20.41 | 20.75 | 20.94 | 20.99 | 20.97 | 20.81 | 20.33 | 19.82 | 19.44 | 87)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 19.89| 19.89 | 19.89| 19.9 | 19.9 | 19.9 | 19.9 | 19.91| 19.9 | 19.9 | 19.9 | 19.89| (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 1 | 1 | 0.99 | 0.95 | 0.83 | 0.62 | 0.42 | 0.49 | 0.82 | 0.98 | 1 | 1 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)

(90)m=| 17.84 | 18.12 | 18.59 | 19.2 | 19.65 | 19.86 | 19.9 | 19.9 | 19.75 | 19.1 | 18.35 | 17.79 (90)
fLA = Living area + (4) = 0.29 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2

(92)m:| 18.31 | 18.56 | 18.99 | 19.54 | 19.97 | 20.17 | 20.21 | 20.21 | 20.05 | 19.46 | 18.77 | 18.27 | (92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.31 | 18.56 | 18.99 | 19.54 | 19.97 | 20.17 | 20.21 | 20.21 | 20.05 | 19.46 | 18.77 | 18.27 | (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

(94)m=| 1 | 1 | 0.99 | 0.95 | 0.84 | 0.64 | 0.46 | 053 | 0.83 | 0.98 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= |1010.82| 1322.83| 1672.82| 1985.3 |1984.67| 1530.97| 1038.73| 1080.35| 1441.85| 1319.03| 1040.78| 931.34 | (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 49 | 6.5 | 8.9 | 117 | 146 | 16.6 | 16.4 | 14.1 | 106 | 7.1 | 42 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= | 4164.15| 4055.41 | 3702.29 | 3129.64 | 2427.84 | 1624.41 | 1053.19 | 1108.29 | 1740.73 | 2599.85 | 3437.08 | 4155.15 | ©7)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m

(98)m:|2346.08| 1836.3|1509.93| 823.93|329.72| 0 | 0 | 0 | 0 |952.93|1725.33|2398.51

Total per year (kWh/year) = Sum(98):.ss.12 = 11922.73 |(98)

Space heating requirement in KWh/mz/year (99)
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TER WorkSheet: New dwelling design stage

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 93.5 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
|2346.08| 1836.3 |1509.93| 823.93 | 329.72 | 0 | 0 | 0 | 0 | 952.93 |1725.33| 2398.51|
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|2509.18| 1963.95| 1614.9 | 881.21 | 352.64 | 0 | 0 | 0 | 0 |1019.18| 1845.27| 2565.25
Total (kWh/year) =Sum(211), ,,, = 12751.58 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m=|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)

Water heating

Output from water heater (calculated above)
| 228.97| 201.83 | 212 | 190.09 | 186.32 | 166.54 | 159.99 | 175.49 | 175.16 | 197.11 | 208.37 | 223.48

Efficiency of water heater 79.8 (216)

(217)m:| 89.43 | 89.31 | 89.03 | 88.28 | 86:32 | 79.8 | 79.8 | 79.8 | 79.8 | 88.47 | 89.21 | 89,48 (217)

Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 256.02| 225.98 | 238.12 | 215.33 | 215.85 | 208.69 | 200.49 | 219.91 | 219.5 | 222.81 | 233.57 | 249.76

Total = Sum(219a), ,, = 2706.03 |(219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 12751.58

Water heating fuel used 2706.03

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)
boiler with a fan-assisted flue (230¢)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 75 (231)
Electricity for lighting 640.49 (232)
Energy Emission factor Emissions
kWhl/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = II|(263)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
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TER WorkSheet: New dwelling design stage

Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (232) x = | ssea2  ees

Total CO2, kglyear sum of (265)...(271) = (272)

reR - [ wsen

DRAFT
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.14
Printed on 27 July 2018 at 15:30:38

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 240.28m?

Site Reference :  Fitzroy Park Plot Reference:  Plot 3 - MVHR + PV
Address : Plot 3, 55 Fitzroy Park, London, N6 6JA

Name:

Address :

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 15.69 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 7.04 kg/m2 OK

1b TFEE and DFEE
Target Fabric Energy Efficiency (TFEE 63.8 kWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Database: (rev 429, product index 017691):

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Vaillant

Model: ecoTEC plus 630 H system A

Model qualifier: VU GB 306/5-5 A

(Regular)

Efficiency 89.4 % SEDBUK2009

Minimum 88.0 % OK

Secondary heating system: None
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Regulations Compliance Report

5 Cylinder insulation

Hot water Storage: Measured cylinder loss: 2.00 kWh/day
Permitted by DBSCG: 2.56 kWh/day OK
Primary pipework insulated: Yes OK
Space heating controls TTZC by plumbing and electrical services OK
Hot water controls: Cylinderstat OK
Independent timer for DHW OK
Boiler interlock: Yes OK
7 Low energy lights
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

8 Mechanical ventilation

Continuous supply and extract system

Specific fan power: 0.67
Maximum 1.5 OK
MVHR efficiency: 88%
Minimum 70% OK
9 Summertime temperature
Overheating risk (Thames valley): Slight OK
Aver
6.48m?2
4.72m2
1.93m2
2.9m?
3.4m2
South 2.81m?2
: South .98m2
Windows facing: West 1.82m?
Windows facing: West 4.08m?
Windows facing: South 1.75m2
Windows facing: East 3.86m?2
Windows facing: East 1.08m?
Windows facing: North 4.68m2
Windows facing: North 1.25m?
Windows facing: South 4m?
Windows facing: East 3.3m2
Ventilation rate: 4.00
Blinds/curtains: None

Closed 100% of daylight hours

10 Key features

Air permeablility 3.0 m3/mzh
Windows U-value 1.1 W/m2K
Doors U-value 1.1 W/m2K

Photovoltaic array
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 3, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor 78.96 (1a) x | 2.59 |(Za) = | 204.51 |(3a)

First floor 80.66  |(1b) x | 2.89 |(2b) = | 233.11 |(3b)

Second floor 80.66  |(lc) x | 33 |(2<:) = | 266.18 |(3C)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 240.28 4)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour

heating heating
Number of chimneys | o |*| o |*|] o | 7| | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans |I| x10 = |I|(7a)
Number of flueless gas fires |I| x40 = |I|(7C)
[ o ]

Number of passive vents

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 3 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20)=1-10.075x (19)] = 0.92 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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DER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.18 | 0.17 | 0.17 | 015 | 015 | 0.13 | 0.13 | 0.13 | 0.14 | 0.15 | 0.16 | 0.16
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

0.5
0.5

74.8

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m4 03 | 03 | 03 | 0.28 | 0.28 | 0.26 | 0.26 | 0.25 | 0.26 | 0.28 | 0.28 | 0.29 |

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)m:|0|0|0|0|0 0|0|0|0 0|0|0|

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(24c)m:|0|0|0|0|0 0| |0|0 0|0|0|

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 |
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

(25)m=| 03 | 03 | 0.3 | 0.28 | 0.28 | 0.6 | 0.26 | 0.25 | 0.26 | 0.28 | 0.28 | 0.29 |
fea ) 4 W ]
ELEMENT Gross Openings Net Area U-value AXU k-value

area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K
Doors [ 24 | x[ 11 | =] 284 |

Windows Type 1 x1/[1/( 1.1 )+ 0.04]

N
1
o)

Windows Type 2 x1/[1/( 1.1 )+ 0.04]

~

1
5
©

I
SN e e &e | |er
wllelle o

Nllello|le|lo||a||~]]w®

Windows Type 3 x1/[1/( 1.1 )+ 0.04]

©
1
o

Windows Type 4 x1/[1/( 1.1 )+ 0.04]

Windows Type 5 x1/[1/( 1.1 )+ 0.04]

w

I Ed I I I L B I B L A D N I Bl |l 1 B
P Nllollallellx|lo]lx]]e NP
alle ||l ||o||lalle||S]|® |- @ [N ]]o®

1
a1

Windows Type 6 x1/[1/( 1.1 )+ 0.04]

o]
1
[(e]

Windows Type 7 x1/[1/( 1.1 )+ 0.04]

Windows Type 8 x1/[1/(1.1)+0.04] =

Windows Type 9 x1/[1/(1.1)+0.04] = 4

Windows Type 10 xL/[1/(1.1)+0.04] = 1.84
Windows Type 11 xL/[1/(1.1)+0.04] = 4.07
Windows Type 12 xL/[1/(1.1)+0.04] = 1.14
Windows Type 13 xL/[1/(1.1)+0.04] = 4.93
Windows Type 14 xL/[1/(1.1)+0.04] = 1.32
Windows Type 15 xL/[1/(1.1)+0.04] = 4.21
Windows Type 16 3.3 x1/[1/(1.1)+0.04] = 348
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(23a)
(23b)
(23c)

(24a)

(24b)

(24c)

(24d)

(25)

A Xk

kJ/K

(26)
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7
@7

@7
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Floor Type 1 [ 7896 | x| o013 | =| 102648 | | [ | |(28)
Floor Type 2 [ 1450 | x[ 01z | =[ 187 | | || | 28)
Walls Typel | 10137 | [ 152 | [ &a7 | x[ o015 | =[ 1203 | | | | |29
Walls Type2 | 11447 | [ 1772 | | 9675 | x| o015 | =| 145 | | [ | [(29)
Walls Type3 | 1347 | [ 1852 | | 1618 | x| o015 | =| 1743 | | [ | |29
Roof Typel [ 1279 | [ o | [ 1279 | x[ o013 | =[ 166 | | | | (€
Roof Type2 | s066 | | o | | soes | x| o013 | =| 1040 | | | | (€

Total area of elements, m2 537.54 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 123.49 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

i

Thermal bridges : S (L x Y) calculated using Appendix K 50.25 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 173.74 (37)
Ventilation heat loss calculated monthly (38)m = 0.83 % (25) X (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m=| 70.35 | 6954 || 68.74 | 64.71 | 63.91 | 59.88 | 59.88 | 59.07 | 61.49 | 6391 | 6552 | 67.13 (38)

Heat transfer coefficient, W/K (39)m = (37) + (88)m
(39)m= | 244.09| 243.28 | 242.48 | 238.45 | 237,64 | 233.62 | 233.62 | 232.81 | 235.23 | 237.64 | 239.26 | 240.87

Average = Sum(39)..... /12= 238.25 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m + (4)
(40)m=| 1.02 | 1.01 | 1.01 | 0.99 | 0.99 | 0.97 | 0.97 | 0.97 | 0.98 | 0.99 | 1 | 1

Average = SUM(40). 1. /12= 0.99 | 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.74 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.41| 113.14 | 108.87 | 104.6 | 100.34 | 96.07 | 96.07 | 100.34 | 104.6 | 108.87 | 113.14 | 117.41

Total = Sum(44), . = 128087 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= | 174.12| 152.29 | 157.15 | 137 | 131.46 | 113.44 | 105.12 | 120.62 | 122.06 | 142.25 | 155.28 | 168.63

Total = SUM(45),_ = 1679.43  |(45)
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DER WorkSheet: New dwelling design stage

If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.12 | 22.84 | 23.57 | 2055 | 19.72 | 17.02 | 15.77 | 18.09 | 18.31 | 21.34 | 23.29 | 25.29 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 250 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): (48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (51)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = 0 (54)
Enter (50) or (54) in (55) 1.08 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 324 | 33.48 | 33.48 | 324 | 33.48 | 324 | 33.48 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 32.4 | 33.48 | 33148 | 324 | 33.48 | 324 | 33.48 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 230.86| 203.54 | 213.89 | 191.92 | 188.2 | 168.35 | 161.86 | 177.37 | 176.98 | 199 | 210.19 | 225.37 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 230.86| 203.54 | 213.89 | 191.92 | 188.2 | 168.35 | 161.86 | 177.37 | 176.98 | 199 | 210.19 | 225.37

Output from water heater (annual):. 1 2347.52 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|103.29| 91.64 | 97.65 | 89.48 | 89.1 | 81.65 | 80.35 | 85.5 | 84.52 | 92.69 | 95.56 |101.4e| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.55 | 32.46 | 26.4 | 19.99 | 14.94 | 12.61 | 13.63 | 17.71 | 23.78 | 30.19 | 35.24 | 37.56 | (67)
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DER WorkSheet: New dwelling design stage

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 407.88| 412.11 | 401.45 | 378.74 | 350.08 | 323.14 | 305.14 | 300.91 | 311.58 | 334.28 | 362.94 | 389.88 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | (72)
Water heating gains (Table 5)
(72)m= | 138.83| 136.36 | 131.24 | 124.28 | 119.76 | 113.4 | 107.99 | 114.92 | 117.38 | 124.59 | 132.72 | 136.37 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 655.07| 652.75 | 630.9 | 594.82 | 556.6 | 520.97 | 498.58 | 505.36 | 524.55 | 560.87 | 602.72 | 635.63 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North — oox[ o077 | x| 193 | x| 1063 [ x| 06 |x[ o7 | =] 5.97 |(74)
North  “oox| o7z, | x| 468 | x| 106 J x| o | x| o7 | =| 1448 |
North — oox| o077 . | x| 125 | x| 1063 /| x| o6 | x| o7 | =] 3187 |(74)
North — oox| o077, | x| 183 & | 2032/ | x[ o6 | x| o7 |=| 1142 |
North — oox| o077/ | x| “aes | x| 2032 x| 06 | x| o7 |=| 2te8 |79
North — oox| o7z | x| 125 | x| 2082 | x| ‘es [x| o7 | =] 7139 |74
North  ooxl077 | x| 103 |'x| aass | x[ o6 | x| o7 | =] 19.4 |(74)
North  oox| o077 | x| 468 | x| sass | x| o6 | x| o7 | =|  4ar0a |7
North  o9x| o077 | x| 125 | x| sass | x| o6 | x| o7 | =| 1256 |74
North  oox| o077 | x| 183 | x| ss46 | x| 06 | x| o7 |=| s |7
North  oox| o077 | x| 468 | x| ss46 | x| 06 | x| o7 | =| s |4
North  oox[ o077 | x| 1258 | x| 546 | x| 06 | x| o7 | = 2018 |7
North  oox[ o077 | x| 1298 | x| 7472 | x| 06 | x| o7 | = aer |
North  oox| o077 | x| 468 | x| 7a72 | x| o6 | x| o7 | =| 1077 |
North  oox| o077 | x| 125 | x| 772 | x| o6 | x| o7 |=| 2718 |7
North  oox| o077 | x| 183 | x| 7098 | x| 06 | x| o7 | =| 4s03 |79
North  oox| o077 | x| 468 | x| 7098 | x[ 06 | x| o7 | =| ‘189 |74
North  oox[ 077 | x| 125 | x| 7900 | x| 06 | x[ o7 | =] 20.1 |(74)
North  oox[ 077 | x| 1298 | x| 7468 | x| 06 | x| o7 | = a5 |7
North  oox| o077 | x| 468 | x| 7468 | x| o6 | x| o7 |=| 1172 |7
North  oox| o077 | x| 125 | x| 7aes | x| 06 | x| o7 |=| 271z |
North  oox| o077 | x| 183 | x| se25 | x| 06 | x| o7 |=| 332 |7
North  o9x| o077 | x| 468 | x| se25 | x| 06 | x| o7 | =] 80.7 ()
North  oox[ 077 | x| 1258 | x| se25 | x| 06 | x| o7 | = 215 |7
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DER WorkSheet: New dwelling design stage

North  oox| o077 | x| 183 | x| as2 | x[ o6 | x| o7 |=| 2332 |
North  o9x| o077 | x| 468 | x| as2 | x[ o6 | x| o7 |=| 'ses5 |74
North  oox[ o077 | x| 1258 | x| a2 | x| o6 | x[ o7 | =] 15.1 [(74)
North  oox| o077 | x| 193 | x| 2419 | x| 06 [ x[ 07 | =] ‘1359 |9
North  oox| o077 | x| 468 | x| 24190 | x| 06 | x| o7 | =| s |7
North  o9x| o077 | x| 125 | x| 2410 | x| 06 | x| o7 | =] 8.8 |(74)
North  o9x| o077 | x| 183 | x| 1312 | x| o6 | x| o7 | =] 7.37 ()
North  oox| o077 | x| 468 [ x| 1312 | x| o6 [ x[ o7 | =] ‘17er |4
North  oox[ o077 | x| 1258 | x| 1312 | x| o6 | x[ o7 | =] 4.77 [(74)
North  oox[ o077 | x| 198 | x| 88 | x| o6 |x[ o7 | =] 4.98 [(74)
North 0.9x| 0.77 | X | 4.68 | X | 8.86 | X | 0.6 | X | 0.7 | = | 12.07 |(74)
North  o9x| o077 | x| 125 | x| 88 | x| o6 | x| o7 | =] 3.23 |(74)
East  0.9x 1 | x| 38 | x| 1964 | x| 06 | x| o7 | = 200 |09
East  0.9x 1 | x[ 108 | x[ 1984 | x[ o8 | x[ o7 | =] 6.17 |76)
East 0. 1 [ x[ 33 | x| 1964 | x| 06 | x| o7 |=| 188 |9
Bast  o.9x| 1 | x| 38 | x| 342 | x| o6 |x|[ o7 |=| 417 |@e
East  0.9x| 1 | x| 108 | x| s34 | x| 06 | x[ o7 | =] 1208 [0
East . 0.0x] 1 | xpd8d x [ 3842 o] 06 | pefun0diad Splinseo |76)
East.  o.x| 1 | x| 38 [x| 627 4 x| o6 | x| o7 | =] 7109 |09
East  0.9x| 1 | x| 108 | x| es27 /) x| L 06 | x| o7 | =] 1988 |09
East 0. 1 [ x| 334 x| 6327/ | x| 06 | x|l.0z.t=| e |09
EBast| = 0.9x| 1 | x| 38 | x| 9228 wwafw 06 | x| o7 | =| 10868 |79
East  0.9x| 1 | x| 108 | x| 9228 | x| Tes | x| o7 | =] 200 |09
East|  mowy| 1 | x| 33 | x| g2 | x| o8 |x| o7 |=| sse3 |78
East  o.9x| 1 | x| 38 | x| 11300 | x| o6 | x| o7 | =[ 12706 |76
East  0.0x] 1 | x[ 108 | x[ 1800 | x[ o8 | x[ o7 | =[ sss e
East 0.9x | 1 [ x| 33 | x| 11300 | x| 0.6 [ x| 07 [ =] 10863  |(76)
Bast  o0.9x| 1 | x{ 38 | x| 1577 | x| o086 | x| o7 | =] 130 |08
East  0.9x| 1 | x| 108 | x| w577 | x| 06 | x[ o7 | =] 33 |79
East  0.9x| 1 | x| 33 | x| ws77 | x| 06 | x|[ o7 | =] 12 |e
East  o.9x| 1 | x| 38 | x| 11022 | x| 06 | x| o7 | =| 1238 |79
East  0.9x| 1 [ x{ 1208 | x| 1022 | x| o086 | x| o7 |=| saes |00
East 0.9x | 1 [ x| 33 [ x| 11022 | x| 0.6 [ x| 07 [ =] 10586 |(76)
Bast  0.9x| 1 | x| 38 | x| 9468 | x| 06 | x| o7 | =[] ‘10637 |79
East  0.9x| 1 | x| 108 | x| 9468 | x| 06 | x|[ o7 | =] 207 |9
East  0.9x| 1 | x| 33 | x| 9468 | x| 06 | x[ o7 | =] o09a |9
East  0.9x 1 | x| 38 | x| 7359 | x| o6 | x| o7 | = - ses |79
East 0.0 1 | x[ 108 | x[ 7350 | x[ o8 | x[ o7 | =[ 2313 Jue
East 0. 1 [ x| 33 | x| 75 | x| o6 | x| o7 |=[ 7068 |76
Bast  o0.9x| 1 | x{ 38 | x| 45 | x| o086 | x| o7 |=|  s2 |08
East  0.9x| 1 | x| 108 | x| 459 | x| 06 | x| o7 | =] 143 |9
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East  0.9x| 1 | x| 33 | x| 459 | x| 06 | x|[ o7 | =] 4379 |09
East  0.9x| 1 | x| 38 | x| 2440 | x| 06 | x[ o7 | =]  a2m |@e
East 0. 1 [ x| 208 | x| 2449 | x[ 06 | x| o7 | = 7.7 |76)
East o,9x| 1 | X | 3.3 | X | 24.49 | X | 0.6 | X | 0.7 | = | 23.52 |(76)
East  0.9x| 1 | x| 38 | x| 1615 | x| o066 | x[ o7 | =] 1815 |9
East  0.9x| 1 [ x| 108 | x[ 1615 | x| o6 | x| o7 | =] 5.08 |76)
East  o.x| 1 | x| 83 | x| 1615 | x| os | x[ o7 | =] 1551 |78
South  oox| o077 | x| 28 | x| 475 | x[ o6 | x| o7 | =[ ss2a |9
South  o9x| o077 | x| o098 | x| 475 | x[ o6 | x| o7 | =[ 133 |u®
South  o9x| o077 | x| 275 | x| 475 | x[ o6 | x| o7 | =[ 238 |09
South  oox| o077 | x| 4 [ x| 4675 | x| o6 | x| o7 | = s4aa3 |9
South  oox| o077 | x| 28 | x| 7weszr | x[ os | x| o7 | =  e6 |09
South  oox| o077 | x[ o0e | x| sz | x[ os | x| o7 | =[ 2184 |9
South  oox| o077 | x| 175 | x| zeszr [ x[ os | x| o7 | = 39 |78
South  oox[ o077 | x| 4 | x| 7657 | x| o6 | x| o7 | =] 814 |9
South  o9x| o077 | x| 28 | x| 9zs3 | x[ 06 | x| o7 | =[ 7977 |9
South  oox| o077 | x[ o0e | x| erssa | x[ o6 | x| o7 | = 2782 |9
South0oxle 077 | xpfumtdsaeal x| 9753 o] 06 | pelummetend =plusess]@®
South — oo9x| ozz. | x| 4 ‘x| 9753 J x| o6 |[x| o7 | =] 138 |79
South  oox| o077 | x| 280 | x| 11023/ | x| o6 | x| o7 |=[ 9016 |79
South  oox| o077 | x| 098 4 x| 11023 | x| 06 | x|l..0z..|=| 314 |9
South  o9x| o077 | x| 175 | x| 11028 sl 06 | x| o7 | = se18 |79
South  oox| o077 | x| 4 [ x| 1028 | x| “es |x| o7 | =[ 12884 |9
South ook o077 | x| 28 | x| 1487 | x| o8 |x| o7 | =[ o385 |9
South  o9x| o077 | x| o098 | x| 11487 | x| 06 | x| o7 | = mm |o9
South  oox| o077 | x| 173 | x| 11487 | x| o6 | x| o7 | = s8m |79
South  o09x| o077 | x| 4 | x| 11487 | x| 06 | x| o7 | =| 13374 |09
South  o9x| o077 | x| 281 | x| 1085 | x[ o6 | x| o7 | =[  e0a |us
South  oox| o077 | x[ o0e | x| 10ss | x[ os | x| o7 | =  asss |o9
South  oox| o077 | x| 175 | x| 10ss [ x[ os | x| o7 | = sea |@9
South  o9x| o077 | x| 4 [ x| 1055 | x| o6 | x|[ o7 | =] 187 |9
South  oox| o077 | x| 28 | x| 1800 | x[ o6 | x| o7 | = ssas |9
South  o9x| o077 | x| o098 | x| 10801 | x[ o6 | x| o7 | =  s08 |08
South  o9x| o077 | x| 275 | x| 10801 | x[ o6 | x| o7 | =[  s02 |9
South  oox| o077 | x| 4 | x| 10801 | x| o6 | x| o7 | =[ 12575 |9
South  oox| o077 | x| 28 | x| 1048 | x[ o8 | x| o7 | =[ s |u9
South  oox| o077 | x[ o0e | x| 1048 | x[ o6 | x| o7 | =[ 2002 |9
South  oox| o077 | x[ 175 | x| 1048 | x[ o6 | x| o7 | =[ s34z |9
South  o09x| o077 | x| 4 | x| 1048 | x| 06 | x| o7 | =] 12212 |9
South  o9x| o077 | x| 281 | x| 1018 | x[ o6 | x| o7 | =[ s3 |us
South  oox| o077 | x[ o0e | x| 1018 | x[ o8 | x| o7 | =[ 2008 |9
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South  oox| o077 | x[ 175 | x| 1018 [ x[ os | x| o7 | = 51.9 |78)
South  o9x| o077 | x| 4 | x| 1018 | x| 06 | x[ o7 | =] 186 |08
South  o9x| o077 | x| 28 | x| sse | x[ o6 | x| o7 | =[ ersa |9
South  o9x| o077 | x| o098 | x| sse | x[ o6 | x| o7 | =[ 238 |09
South  oox| o077 | x| 175 | x| sse [ x[ o8 | x| o7 | = a0 |o9
South  oox| o077 | x| 4 [ x| 85 | x| o6 | x| o7 | = e15 |09
South  oox| o077 | x| 28 | x| ssa2 | x[ os | x| o7 | = 432 |9
South  oox| o077 | x[ o0e | x| ssa2 | x[ os | x| o7 | = 1581 |9
South  o9x| o077 | x| 275 | x| ssa2 | x[ o6 | x| o7 | =[ 2823 |®
South  oox[ o077 | x| 4 | x| 5542 | x| 0.6 [ x| 07 [ =] 64.52 [(78)
South  oox| o077 | x| 28 | x| a4 | x[ o8 | x| o7 | = 3304 |9
South  oox| o077 | x[ o0e | x| a4 | x[ os | x| o7 |=[ us |os
South  o9x| o077 | x| 173 | x| 404 | x| 06 | x| o7 | =[ 208 |79
South  0.9x| 0.77 | x| 4 [ x| 40.4 [ x| 0.6 [ x| 0.7 [ =] 47.03 [78)
West  o9x| o077 | x| 648 | x| 1084 | x[ os | x[ o7 [ =] 37.04  [(80)
West  oox| o077 | x| a2 | x| 104 | x| o6 | x| o7 | =[ 2608 ]®o
West  oox[ o077 | x| 20 | x| 198 | x| o8 | x| o7 | = 15 |GO
Westooxb 077 | xum8demnl x | 1964 oxd 06 | pelumsodend =ilummiedd]©
West  oox| a7z | x| 182 x| 1964 x| 06 | x| o7 | = 104 |80)
West | oox| o077 | x| 408 | x| 1964 /| x| o6 |x| o7 | = 233 |eo
West  oox| o077 | x| 648 | x| 3842/ | x| o6 | x|l..0z..|=| 7248 |0
West — oox| o077 | x| a2 x| 3842 wpwelw 06 | x| o7 | = s218 |60
West | oox| o7z | x| 20 | x| ss42 | x| ‘es |x| o7 | = 3248 |0
West ook o077 | x| 34 | x| g4 | x| o8 |x| o7 | = szs02 |eo
West  oox| o077 | x| 18 | x| 34 | x| o6 | x| o7 | = 203 |60
West  oox| o077 | x| 408 | x| 34 | x| o6 | x| o7 | = 4563 |®0O
West  oox| o077 | x| 64 | x| 6327z | x[ o6 | x| o7 | =[ 1103 o
West  oox| o077 | x| a2 | x| e27 | x| o6 | x| o7 | =] 89 |60
West  oox| o077 | x| 20 | x| e2z | x| o6 | x| o7 | = s |G
West  oox| o077 | x| 34 | x| e2z | x| o8 | x| o7 | = 66 |60
West  oox| o077 | x| 18 | x| 62z | x| o6 | x| o7 | = ss2 |G
West  oox| o077 | x| 408 | x| 6327z | x| o6 | x| o7 | =[ 7514 |0
West  o9x| o077 | x| 648 | x| 9228 | x| o6 | x| o7 | =[ 17405 ]@®0)
West  oox| o077 | x| a2 | x| 9228 | x| o6 | x| o7 | =[ 12677 ]@®0
West  oox[ o077 | x| 20 | x| e228 | x| o6 |x| o7 | = 78 |eo0
West  oox| o077 | x| 34 | x| e228 | x| o086 |x| o7 | = eu:2 |e0
West  oox| o077 | x| 18 | x| e228 | x| o6 | x| o7 | = 48 |e0
West  oox| o077 | x| 408 | x| e228 | x| 06 | x| o7 | =[ 10058 |®0
West  oox| o077 | x| 648 | x| 1809 | x| o6 | x| o7 | =[ 2133 o
West  o9x| o077 | x| a2 | x| 1809 | x| o6 | x| o7 | =[ 13z |@®o
West  oox[ o077 | x| 20 | x| 1800 | x| o6 | x| o7 | = 9546 |0
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West  oox| o077 [ x| s34 | x| 1300 |[x[ 06 | x| o7 | =[ 11292 |®0
West  oox| o077 | x| 18 | x| 11300 | x| o6 | x| o7 | =  'se1 |®0
West  oox| o077 | x| 408 | x| 1809 | x| o6 | x| o7 | =[ 1343 o
West  oox| o077 | x| 64 | x| w577 | x| o6 | x| o7 | =[ 2183 |@®0
West  oox| o077 | x| a2 | x| us7m | x| o6 | x| o7 | = 1s005s |®0O
West  oox| o077 | x| 20 | x| usm | x| o8 | x| o7 | =[  er72 |®O
West  oox| o077 | x| 84 | x| us77 | x| o6 | x| o7 | = 1457 |e0
West  oox| o077 | x| a8 | x| ws77 | x[ 06 | x| o7 | =[ 63 |60
West  oox| o077 | x| 408 | x| w577 | x| o6 | x| o7 | =[ 13748 |0
West  o9x| o077 | x| 648 | x| 1022 | x| o6 | x| o7 | =[ 208 |60
West  oox| o077 | x| a2 | x| 1022 | x| o6 | x| o7 | = 15042 |0
West  oox| o077 | x| 20 | x| 1022 | x| o8 | x| o7 | = 9303 |®O
West  oox| o077 | x| 84 | x| 1022 | x| o6 | x| o7 | =[ 10007 |®0
West  oox| o077 | x| 18 | x| 1022 |[x[ 06 | x| o7 | =[ 583 |®0
West  oox| o077 | x| 408 | x| 1022 | x| o6 | x| o7 | =[ 1308 |60
West  o9x| o077 | x| 648 | x| o9ae8 | x| o6 | x| o7 | =[ 1857 |®0)
West  oox| o077 | x| a2 | x| eass | x| o6 | x| o7 | =[ 13007 |®O
Westo0oxb. 077 | xlu29umnl x| 0468 [oxd 06 | pelumsodend =plane0i]©@
West  oox| oz | x| 34 x| eaes x| o6 |x| o7 | = ozes |®O
West | oox| o077 | x| 18 | x| eaes /| x| o6 |x| o7 | = 's0a5 |®o0
west  oox| o077 | x| 408 x| 9468 | x| 06 | x|l..0z..|=[ 11248 |0
West  o9x| o077 | x| 648 | x| 7350 el 06 | x| o7 | =[ 1w |60
West | oox| o7z | x| a2 | x| 7359 | x| ‘es |x| o7 | = 1011 |eo
West ookl o077 | x| 20 | x| 85 | x| o8 |x| o7 | = em |eo
West  oox| o077 | x| 34 | x| 7359 | x| o6 | x| o7 | = 728 |60
West  oox| o077 | x| 18 | x| 7359 | x| o6 | x| o7 | = sses |®O
West  o9x| o077 | x| 408 | x| s | x| o6 | x| o7 | =[ sz |eo
West  o9x| o077 | x| 648 | x| 459 | x[ o6 | x| o7 | =[ 8o |6
West  oox| o077 | x| a2 | x| 45 | x| o6 | x| o7 | = 66 |60
West  oox| o077 | x| 20 | x| 45 | x| o6 | x| o7 | = 3848 |®0O
West  oox| o077 | x| 34 | x| 45 | x| o6 | x| o7 | = 412 |e0
West  oox| o077 | x| 18 | x| 45 | x| o6 | x| o7 | =[ 2415 |0
West 0.9x| 0.77 | X | 4.08 | X | 45.59 | X | 0.6 | X | 0.7 | = | 54.14 |(80)
West  oox[ o077 | x[ 648 | x[ 2449 | x| 0.6 [ x| 07 [ =] 46.19 | (80)
West  oox| o077 | x| a2 | x| 2449 | x| o6 | x| o7 | = 3364 |GO
West  oox| o077 | x| 20 | x| 2449 | x| o086 | x| o7 | = 2067 |G
West  oox| o077 | x| 34 | x| 2449 | x| 06 | x| o7 | =[ 2423 |0
West  oox| o077 | x| a8 | x| 2449 | x[ 06 | x| o7 | =[ 1207 |80
West  o9x| o077 | x| 408 | x| 2449 | x[ 06 | x| o7 | =[ 2008 |0
West  o9x| o077 | x| 64 | x| 1615 | x[ o6 | x| o7 | =[ s046 |®0
West  oox| o077 | x| a2 | x| 1615 | x| o6 | x| o7 | = 2219 |e0
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West  oox| o077 | x| 20 | x| 1615 | x| o6 | x| o7 | = 1363 |®0
West  oox| o077 | x| 34 | x| 1615 | x| o6 | x| o7 | = 158 |®0
West  oox| o077 | x| 182 [ x| 115 | x| o6 | x| o7 | =] 8.56 |80)
West  o9x| o077 | x| 408 | x| 1615 | x[ o6 | x| o7 | =[ 1018 ]®o
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
@3)m= | 335.01 | 612.92 | 932.51 | 1282.8 |1531.38| 1556.09| 1485.77| 1298.68| 1055.58| 704.49 | 409.41 | 281.19 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 990.08 | 1265.67| 1563.41| 1877.62| 2087.98| 2077.06| 1984.35| 1804.04| 1580.13| 1265.37| 1012.13| 916.83 | (84)
Temperature during heating periods in the living area from Table 9, Thl (°C) (85)
Utilisation factor for gains for living area, hl,m (see Table 9a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
@6)m=| 099 [ 097 | 094 | 087 | 076 | 061 | 048 | 053 [ 075 | 092 | 098 | 0.90 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.09 | 19.33 | 19.71 | 20.17 | 20.54 | 20.77 | 20.86 | 20.84 | 20.65 | 20.14 | 19.53 | 19.06 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 20.07 | 20.07 | 20.08 | 20.09 | 20.09 | 20.11 | 20.11 | 20.11 | 20.1 | 20.09 | 20.09 | 20.08 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 0.98 | 0.97 | 0.93 | 0.85 | 0.72 | 0.55 | 0.39 | 0.45 | 07 | 0.91 | 0.97 | 0.99 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)
(90)m=| 17.47 | 17.82 | 18.36 | 10.03 | 19.54 | 19.85 | 19.94 | 19.93 | 19.7 | 19 | 18.12 | 17.43 (90)
fLA = Living area + (4) = 0.28 (91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m:| 17.92 | 18.24 | 18.74 | 19.35 | 19.82 | 20.11 | 20.2 | 20.18 | 19.97 | 19.32 | 18.51 | 17.89 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 17.92 | 18.24 | 18.74 | 19.35 | 19.82 | 20.11 | 20.2 | 20.18 | 19.97 | 19.32 | 18.51 | 17.89 | (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

(94)m=| 0.98 | 0.96 | 0.92 | 0.84 | 0.71 | 0.55 | 0.4 | 0.46 | 0.69 | 0.89 | 0.96 | 0.98 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 967.12 | 1210.39| 1431.93| 1568.56| 1486.28| 1142.39| 798.8 | 821.1 | 1091.46| 1125.01| 974.02 | 899.39 | (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

©7)m= |3325.17| 3245.98| 2967.66| 2492.33| 1929.59| 1286.29| 840.14 | 880.56 |1379.75| 2071.26| 2730.57| 3296.53| 97)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m

(98)m= |1754.39| 1367.91| 1142.58| 665.12 | 329.82 | 0 | 0 | 0 | 0 | 704.01 |1264.72| 1783.47

Total per year (kWh/year) = Sum(98):.ss.12 = 9012.03 |(98)

Space heating requirement in KWh/mz/year (99)
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Space heating:

Fraction of space heat from secondary/supplementary system

Fraction of space heat from main system(s) (202) =1-(201) =

Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] =

Efficiency of main space heating system 1

Efficiency of secondary/supplementary heating system, %

| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sepl Oct | Nov| Dec
Space heating requirement (calculated above)
|1754.39| 1367.91| 1142.58| 665.12 | 329.82 | 0 | 0 | 0 | 0

| 704.01 | 1264.72| 1783.47|

(211)m = {[(98)m x (204)] } x 100 + (206)
| 1940.7 | 1513.18| 1263.92| 735.75 | 364.85 | 0 | 0 | 0 | 0 | 778.78 |1399.02| 1972.86

0 (201)

1 (202)

1 (204)

90.4 (206)

0 (208)
kWhlyear

(211)

Total (kWh/year) =Sum(211)

1.510..12

9969.06 (211)

Space heating fuel (secondary), kwh/month
= {[(98)m x (201)] } x 100 + (208)
(215)m:|o|o|o|o|o|o|o|o|o|o|o|o

Water heating

Total (kWhlyear) =Sum(215), ., .= 0 (215)

Output from water heater (calculated above)
| 230.86| 203.54 | 213.89 | 191.92 | 188.2 | 168.35 | 161.86 | 177.37 | 176.98 | 199 | 210.19 | 225.37

Efficiency of water heater 79.7 (216)
(217)m:| 89.01 | 88.85 | 88.53 | 87.76 | 86:2 | 79.7 | 79.7 | 79.7 | 79.7 | 87.8 | 88.7 | 89,06 (217)
Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 259.37 | 229.07 | 241.61 | 218.68 | 218.34 | 211.23 | 203.09 | 222.54 | 222,05 | 226.64 | 236.96 | 253.06

Total = Sum(219a), ,, = 2742.65 |(219)

kWh/year kWh/year

Annual totals
Space heating fuel used, main system 1

Water heating fuel used

Electricity for pumps, fans and electric keep-hot

9969.06

2742.65

mechanical ventilation - balanced, extract or positive input from outside 719.1 (230a)

central heating pump: (230c)

boiler with a fan-assisted flue (230e)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 794.1 (231)
Electricity for lighting 645.42 (232)

Electricity generated by PVs

Energy Emission factor

kWh/year kg CO2/kWh
Space heating (main system 1) (211) x =
Space heating (secondary) (215) x =

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com
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-3471.75 (233)

Emissions
kg CO2/year

2153.32 (261)

(263)
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Energy saving/generation technologies

Water heating (219) x = 59241 |(264)
Space and water heating (261) + (262) + (263) + (264) = 2745.73 (265)
Electricity for pumps, fans and electric keep-hot (231) x = 412.14 (267)
Electricity for lighting (232) = 334.97 (268)

ltem 1 0.519 = -1801.84 (269)
Total CO2, kglyear sum of (265)...(271) = 1691 (272)
Dwelling CO2 Emission Rate (272) ~ (4) = 7.04 (273)
El rating (section 14) 92 (274)
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TER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Property Address: Plot 3 - MVHR + PV
Address : Plot 3, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) X | 2.59 |(2a) = | 204.51 |(3a)
First floor (lb) X | 2.89 |(2b) = | 233.11 |(3b)
Second floor (1c) X | 33 |(2c) = | 266.18 |(3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)

main secondary other total m3 per hour
heating heating
Number of chimneys [ o |*] o |*] o | 7| 0 | x40 = |I|(6a)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)

Air changes per hour

Infiltration. due to-chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of flueless gas fires |I| x40 =

Number of storeys in the dwelling (ns) 0 9)
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 12)
If no draught lobby, enter 0.05, else enter O 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2 x (14) = 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area 5 17
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.31 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20)=1-10.075x (19)] = 0.92 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Apr| Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 44 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.36 | 0.35 | 0.35 | 031 | 031 | 0.27 | 0.27 | 0.26 | 0.28 | 0.31 | 0.32 | 0.33 |
Calculafe effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) |I|(23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = IIl(zgc)

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m40|o|o|o|o o|o|o|o o|o|o| (24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
aymqg o | o | o [ o | o o | o | o | o o | o | o | (24b)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
agmg o | o [ o [ o | o o | | o | o o | o | o | (24c)

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0.57 | 0.56 | 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0i53 | 0.54 | 0155 | 0.55 | 0156 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.57 | 0.56 | 0.56 | 0.55 | 0.55 | 0.54 | 0.54 | 0.53 | 0.54 | 0.55 | 0.55 | 0.56 | (25)
eal A W I I
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K

Doors [ eal | x[ 1 f =] 24 | (26)
Windows Type 1 XU[L/( 1.4 )+ 0.04] = (27)
Windows Type 2 XU[L/(1.4)+0.04] = (27)
Windows Type 3 XU[L/(1.4)+0.04] = (27)
Windows Type 4 XU[L/(1.4)+0.04] = (27)
Windows Type 5 XU[L/(1.4)+0.04] = (27)
Windows Type 6 XU[L/(1.4)+0.04] = (27)
Windows Type 7 0.98 xU[1/(1.4)+0.04] = 27
Windows Type 8 1.82 x1/[1/(1.4)+0.04] = 2.41 (27
Windows Type 9 4.08 x1/[1/(1.4)+0.04] = 5.41 (27
Windows Type 10 1.75 x1/[1/(1.4)+0.04] = 2.32 (27
Windows Type 11 3.86 x1/[1/(1.4)+0.04] = 5.12 (27
Windows Type 12 1.08 x1/[1/(1.4)+0.04] = 1.43 (27
Windows Type 13 4.68 XU[L/( 1.4)+0.04] = 27
Windows Type 14 1.25 x1/[1/(1.4)+0.04] = 1.66 (27
Windows Type 15 [ 4 ] xmirayoo4q = (27)
Windows Type 16 x1/[1/(1.4)+0.04] = 4.37 @7
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Floor Type 1 [ 7896 | x| o013 | =| 102648 | | [ | |(28)
Floor Type 2 [ 1450 | x[ 01z | =[ 187 | | || | 28)
Walls Typel [ 10137 | [ 152 | [ ea7 | x| o018 | =[ 1550 | | [ | [(29)
Walls Type2 | 11447 | | 1772 | | 975 | x| o018 | = 1742 | | [ | [(29)
Walls Type3 | 1347 | [ 1852 | [ 1618 | x| o018 | =[ 20010 | | [ | |29
Roof Typel [ 1279 | [ o | [ 1279 | x[ o013 | =[ 166 | | | | (€
Roof Type2 | s066 | | o | | soes | x| o013 | =| 1040 | | | | (€

Total area of elements, m2 537.54 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 145.56 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

i

Thermal bridges : S (L x Y) calculated using Appendix K 20.67 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 166.23 (37)
Ventilation heat loss calculated monthly (38)m = 0.83 % (25) X (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m= | 131.33 | 130.74| 180.16 | 127.44 | 126.94 |/ 124.57 | 124.57 | 124.13 | 125.48 | 126.94 | 127.96 | 129.04 (38)

Heat transfer coefficient, W/K (39)m = (37) + (88)m
(39)m= | 297.57| 296.97 | 296.4 | 293.68 | 293,17 | 290.8 | 290.8 | 290.36 | 291.71 | 293.17 | 294.2 | 295.27

Average = Sum(39)..., /12= 293.67 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m + (4)
(40)m=| 1.24 | 1.24 | 1.23 | 1.22 | 1.22 | 121 | 121 | 121 | 121 | 1.22 | 1.22 | 1.23
Average = SUm(40), 1. /12= 1.22 | 40)
Number of days in month (Table 1a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 106.74 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 117.41| 113.14 | 108.87 | 104.6 | 100.34 | 96.07 | 96.07 | 100.34 | 104.6 | 108.87 | 113.14 | 117.41

Total = Sum(44), . = 128087 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= | 174.12| 152.29 | 157.15 | 137 | 131.46 | 113.44 | 105.12 | 120.62 | 122.06 | 142.25 | 155.28 | 168.63
Total = SUM(45),_ = 1679.43  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.12 | 22.84 | 23.57 | 2055 | 19.72 | 17.02 | 15.77 | 18.09 | 18.31 | 21.34 | 23.29 | 25.29 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 8 (48)

Temperature factor from Table 2b 0.54 (49)

Energy lost from water storage, kWh/year (48) x (49) = 1.02 (0)
b) If manufacturer’s declared cylinder loss factor is not known:

=
ol|lo|o
©

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
If community heating see section 4.3
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)
Enter (50) or (54) in (55) 1.02 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 3164 | 30.62 | 31.64 | 30.62 | 31.64 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 229.03| 201.88 | 212.05 | 190.14 | 186.37 | 166.57 | 160.02 | 17553 | 175.2 | 197.16 | 208.42 | 223.53 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 229.03| 201.88 | 212.05 | 190.14 | 186.37 | 166.57 | 160.02 | 17553 | 175.2 | 197.16 | 208.42 | 22353

Output from water heater (annual):. 1 232591 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|101.82| 90.31 | 96.18 | 88.06 | 87.64 | 80.23 | 78.88 | 84.03 | 83.1 | 91.23 | 94.14 | 99.99 | (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 | 152.71 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 36.55 | 32.46 | 26.4 | 19.99 | 14.94 | 12.61 | 13.63 | 17.71 | 23.78 | 30.19 | 35.24 | 37.56 | (67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 407.88| 412.11 | 401.45 | 378.74 | 350.08 | 323.14 | 305.14 | 300.91 | 311.58 | 334.28 | 362.94 | 389.88 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | 38.27 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(7L)m= |-122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | -122.17 | (72)
Water heating gains (Table 5)
(72)m= | 136.86| 134.39 | 129.27 | 12231 | 117.79 | 111.43 | 106.02 | 112.95 | 115.41 | 122,61 | 130.75 | 134.4 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m=| 653.1 | 650.78 | 628.93 | 592.85 | 554.62 | 518.99 | 496.6 | 503.39 | 522.58 | 558.9 | 600.74 | 633.66 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
North — oox[ 077 | x| 193 | x| 1063 | x| o063 | x[ o7 | =] 6.27 |(74)
North  “oox| o7z, | x| 468 | x| 1068 J x| o | x| o7 | =] 12 |
North — oox| o077 . | x| 125 | x| 1063 /| x| o6 | x| o7 | =] 4,06 |(74)
North — oox| o077, | x| 183 || 2032/ | x| o063 | x| o7 | =] 1199 |7
North — oox| o077, | x| “aes | x| 2032 | x| 063 | x| o7 | =| 2006 |79
North — oox| o7z | x| 125 | x| 2082 | x| ‘063 [x| o7 | =] 7,76 |74
North  ooxf077 | x| 193 |[x| @48 | x| o683 |[x| o7 | =| 2082 |9
North  oox| o077 | x| 468 | x| sass | x| o063 | x| o7 | =| 40390 |79
North  oox| o077 | x| 125 | x| sass | x| o063 | x| o7 | =] ‘1319 |7
North  oox| o077 | x| 183 | x| 'ss46 | x| o063 | x| o7 |=| s |
North  oox| o077 | x| 468 | x| ss46 | x| o063 | x| o7 | =| 793 |74
North  oox[ 077 | x| 125 | x| 'ss46 | x| o063 | x| o7 | = 2119 |7
North  oox[ 077 | x| 1298 | x| 7472 | x| o3 | x| o7 | = a7 |7
North  oox| o077 | x| 468 | x| 7a72 | x| o063 | x| o7 | =| 1068 |74
North  oox| o077 | x| 125 | x| 7a72 | x| oes | x| o7 | =| 28m |7
North  oox| o077 | x| 183 | x| 7099 | x| o063 | x| o7 |=| ar18 |7
North  oox| o077 | x| 468 [ x| 7009 | x| o063 [ x[ 07 | =] ‘1144 |9
North  oox[ 077 | x| 1258 | x| 7909 | x| o3 | x| o7 | = s0s |7
North  oox[ o077 | x| 298 | x| 7468 | x| o063 | x| o7 [ =] 44.05 [(74)
North  oox| o077 | x| 468 | x| 7468 | x| o063 | x| o7 | =| 1068 |7
North  o9x| o077 | x| 125 | x| 7468 | x| o063 | x| o7 | =| 285 |74
North  oox| o077 | x| 183 | x| se25 | x| o063 | x| o7 |=| sae5 |79
North  o9x| o077 | x| 468 | x| se25 | x| o063 | x| o7 |=| ‘sama |4
North  oox[ 077 | x| 1258 | x| s925 | x| o3 | x| o7 | = 2283 |7
Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 5 of 12



TER WorkSheet: New dwelling design stage

North  oox| o077 | x| 183 | x| as2 | x| o063 | x| o7 | =| 2449 |79
North  oox| o077 | x| 468 | x| as2 | x| o063 | x| o7 | =| s03 |74
North  oox[ o077 | x| 125 | x| a2 | x| o063 | x| o7 | =] 1586 |(74)
North  oox[ 077 | x| 198 | x| 2419 | x| o063 | x| o7 | =] 1427 |74
North  oox| o077 | x| 468 | x| 2410 | x| o063 | x| o7 | =] 34.6 |(72)
North  o9x| o077 | x| 125 | x| 2410 | x| o83 | x| o7 | =] 9.24 |(74)
North  oox| o077 | x| 193 [ x| 1312 | x| o063 [ x| o7 | =] 7.74 ()
North  oox| o077 | x| 468 | x| 1312 | x| o063 | x| o7 | =| ‘1876 |74
North  oox[ o077 | x| 125 | x| 1312 | x| o063 | x| o7 | =] 5.01 [(74)
North  oox[ o077 | x| 198 | x| 88 | x| o063 | x[ o7 | =] 5.23 [(74)
North  oox| o077 | x| 468 | x| ss | x| o6 | x| o7 |=| 1268 |7
North  o9x| o077 | x| 125 | x| ss | x| o | x| o7 | =] 3.39 |(74)
East  0.9x 1 | x| 38 | x| 1964 | x| o063 | x| o7 | =[ 2317 |9
East  0.9x| 1 [ x| 108 | x| 1064 | x| o3 | x[ o7 | =] 6.48 |76)
East 0. 1 [ x| 33 | x| 1964 | x| o063 | x| o7 | = 198 |9
Bast  0.9x| 1 | x| 38 | x| 342 | x| o0es | x| o7 | =[] 432 |9
East  0.9x| 1 | x| 108 | x| s34 | x| oes | x|[ o7 | =] 1288 [0
East .0.9x] 1 | xbmm88emd ¥ [ 3842 || 063 | pelomstiand cilienssiisan@)
Bast|  0.9x| 1 | x| 38 [x| 6327 x| o0es | x| o7 | =| 7464 |79
East  0.9x| 1 | x| 108 | x| es27 /| x| Loes | x| o7 | =] 2088 [0
East 0. 1 | x| 334 x| 6327/ | x| 06z | x|l..0z..t=| 638 |09
EBast| = 0.9x| 1 | x| 38 | x| 9228 wwofw 063 | x| o7 | =| 1088 |79
East  0.9x| 1 | x| 108 | x| 9228 | x| Tess | x| o7 | =] 3048 |00
East|  mowy| 1 | xi| 33 | x| g2 | x| o |x| o7 |=| ez07z |ue
East  0.9x 1 | x| 38 | x| 11300 | x| o0es | x| o7 | =[] 134 |79
East  o.x| 1 [ x| 208 | x| 11300 | x| o0esa | x| o7 | =| 373 |@e
East 0. 1 [ x{ 33 | x| 11300 | x| o063 | x| o7 | =] 11406 [0
Bast  o0.9x| 1 | x{ 38 | x| 1577 | x| o063 | x| o7 | =] 1357 |08
East  0.9x| 1 | x| 108 | x| w577 | x| oes | x| o7 | =] ssa |9
East  0.9x| 1 | x| 33 | x| wms77 | x| oes | x|[ o7 | =] 167 |79
East  0.9x 1 | x| 38 | x| 11022 | x| o063 | x| o7 | =[ 130 |76
East  o.x| 1 | x| 208 | x| 1022 | x| o063 | x[ o7 | =] 33 |79
East 0. 1 [ x{ 33 | x| 1022 | x| o063 | x| o7 |=| 1116 |08
Bast  0.9x| 1 | x| 38 | x| 9468 | x| o0es | x| o7 | =[] ‘11160 |9
East  0.9x| 1 | x| 108 | x| 9468 | x| o0es | x| o7 | =] s |9
East  0.9x| 1 | x| 33 | x| o468 | x| o0es | x| o7 | =| 9548 |9
East  0.9x 1 | x| 38 | x| 7359 | x| o0esa | x| o7 | = ses |79
East  0.9x| 1 | x| 208 | x| 7359 | x| oes | x[ o7 | =] 2420 [8)
East 0. 1 [ x{ 33 | x| 75 | x| o063 | x| o7 |=| 7422 |@e
Bast  0.9x| 1 | x| 38 | x| 455 | x|[ o0es | x| o7 | = s3738 |79
East  0.9x| 1 | x| 108 | x| 459 | x| oes | x|[ o7 | =] 1505 |9
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East  0.9x| 1 | x| 33 | x| 459 | x| o0es | x|[ o7 | =] 4598 |09
East  0.9x| 1 | x| 38 | x| 2440 | x| o063 | x[ o7 | =] 2888 |9
East 0. 1 [ x| 208 | x| 2449 | x[ o063 | x| o7 | = 8.08 |76)
East 0.9x| 1 [ x| 33 | x| 2449 | x| o0e3 | x| 0.7 [ =] 24.7 |76)
East  0.9x| 1 | x| 38 | x| 1615 | x| oes | x|[ o7 | =] 1005 [0
East  0.9x| 1 | x| 108 | x| 1615 | x| o | x| o7 | =] 5.33 |76)
East  o.9x| 1 [ x| 33 | x| 1615 | x| o0ea | x| o7 | = 1620 |79
South  oox| o077 | x| 28 | x| 475 | x[ o063 | x| o7 | =[ 4015 |9
South  o9x| o077 | x| o098 | x| 475 | x| o3 [ x| o7 | = 14 |78
South  o9x| o077 | x| 275 | x| 475 | x| o3 [ x| o7 | = 25 |78
South  oox[ 077 | x| 4 | x| 4675 | x| o063 | x| o7 | =[ s715 |9
South  oox| o077 | x| 28 | x| sz | x| o063 | x| o7 | = e |09
South  o9x| o077 | x| o098 | x| 757 | x| o0es | x| o7 | =[ 220 |9
South  oox| o077 | x[ 175 | x| 757 | x[ o063 | x| o7 | =[ 409 |09
South  oox[ o077 | x| 4 | x[ 7657 | x| o3 | x| o7 | = 93.6 |78)
South  o9x| o077 | x| 281 | x| ozs3 | x[ o3 | x| o7 | =[ 87 |09
South  oox| o077 | x[ o0e | x| erssa | x| o063 | x| o7 | =[ 2021 |9
South0oxle 077 | xpfumtdsaenl x| 9753 |oxl 063 | pelummetend cilueszas]@®
South — oo9x| ozz. | x| 4 ‘x| 9753 /J x| o063 |[x| o7 | =] 1928 |9
South  oox| o077 | x| 280 | x| 11023/ | x| o063 | x| o7 | = oaer |9
South  oox| o077 | x| 098 4 x| 11023 | x| 06z | x|l..0z...|=| 3302 |09
South  o9x| o077 | x| 175 | x| 11028 s 063 | x| o7 | =| s89 |79
South  oox| o077 | x| 4 [ x| 1028 | x| o6 |x| o7 | =[ 13am |09
South ook o077 | x| 28 | x| 11487 | x| o0& |x| o7 | = ose5s |09
South  oox| o077 | x| o0e | x| 1487 [ x[ o6z | x| o7 | = 34.4 |78)
South  oox| o077 | x| 173 | x| 11487 | x| o063 | x| o7 | =[ 6144 |9
South  oox| o077 | x| 4 | x| 11487 | x| o3 | x| o7 | = 14042 |9
South  o9x| o077 | x| 281 | x| 1085 | x| o063 | x| o7 | =[ oa0sa |9
South  oox| o077 | x[ o0e | x| 10ss | x[ o6z | x| o7 | = su |os
South  oox| o077 | x[ 175 | x| 1085 | x[ o063 | x| o7 | =[  se12 |9
South  o9x| o077 | x| 4 | x| 11055 | x| o063 | x| o7 | =] 13514 |09
South  oox| o077 | x[ 28 | x| 1801 | x[ o063 | x| o7 | = 927 |09
South  o9x| o077 | x| o098 | x| 10801 | x| o3 | x| o7 | =[ s23 |us
South  o9x| o077 | x| 275 | x| 10801 | x| o3 | x| o7 | =[  szz  |@®
South  oox| o077 | x| 4 | x| 10801 | x| o063 | x| o7 | =[ 13200 |09
South  oox| o077 | x[ 28 | x| 1048 | x| o063 | x| o7 | =[ 9008 |09
South  oox| o077 | x[ 09 | x| 1048 | x[ o063 | x| o7 | =[ s |o9
South  oox| o077 | x[ 175 | x| ‘1048 | x[ o0e3 | x| o7 | = 56.1 |78)
South  oox[ o077 | x| 4 | x{ 10489 | x| o3 | x| o7 | = 1825 |79
South  o9x| o077 | x| 281 | x| 1018 | x| o [ x| o7 | = 87.5 |78)
South  o9x| o077 | x| o098 | x| 1018 | x| o0es | x| o7 | = sm |79
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South  oox| o077 | x[ 175 | x| 1018 | x[ o063 | x| o7 | =[ sa49 |9
South  o9x| o077 | x| 4 | x| 1018 | x| o063 | x| 07 | =] 12455 |08
South  o9x| o077 | x| 28 | x| sse | x| o3 | x| o7 | =[ 79 |@s
South  o9x| o077 | x| o098 | x| ss0 | x| o3 | x| o7 | =[ 2473 |9
South  oox| o077 | x| 175 | x| sse | x| o0es | x| o7 | =[ a7 |9
South  oox| o077 | x| 4 | x| 85 | x| o063 | x| o7 | =[ 10006 |9
South  oox| o077 | x| 28 | x| ssa2 | x[ o063 | x| o7 | = 459 |9
South  oox| o077 | x| o0e | x| ssa2 [ x[ o0es | x| o7 | = 16.6 |78)
South  o9x| o077 | x| 275 | x| 'ssa2 | x[ o3 | x| o7 | =[ 2064 |9
South  oox[ o077 | x| 4 | x| 5542 | x| o063 | x| 07 [ =] 67.74 [(78)
South  oox| o077 | x| 28 | x| 404 | x[ o6 | x| o7 | = sae0 |09
South  oox| o077 | x[ o0e | x| 404 [ x[ o0&z | x| o7 | = 121 |78)
South  oox| o077 | x[ 173 | x| 404 | x[ o0es | x| o7 | =[ 2161 |9
South o,9x| 0.77 | X | 4 | X | 40.4 | X | 0.63 | X | 0.7 | = | 49.38 |(78)
West  o9x| o077 | x| 648 | x| 1984 | x| o063 | x| o7 | =] 38.9 |80)
West  oox| o077 | x| a2 | x| 1064 | x| o063 | x| o7 | =[ 283 |®o
West  oox| o077 | x| 20 | x| 1984 | x| o6 | x| o7 | = 174 |eo0
Westooxb 077 | xpu8denl x| 1964 |oxd 063 | pelumsodend =plum2o4i]©0
West  oox| ezzn. | x| 182  |'x| 1964 x| o0es | x| o7 | = 1002 |©0
West  oox| o077 | x| 408 | x| 1964 /| x| o063 | x| o7 | =[ 2449 |0
West  oox| o077 | x| 648 | x| 3842/ | x| o063 | x|l..07z..|=[ 7600 &0
West  oox| o077 | x| a2 x| 3842 wpwefw 063 | x| o7 | = ssa2 |0
West  oox| o7z | x| 20 | x| sg42 | x| ees | x| o7 | =[ 3408 |0
West ook o077 | x| 34 | x| g4 | x| o0& |x| o7 | = 3082 |eo
West  oox| o077 | x| 18 | x| 34 | x| o6 | x| o7 | = 2137 |eo0
West  oox| o077 | x| 408 | x| 4 | x| o063 | x| o7 | = are1 |®O
West  oox| o077 | x| 64 | x| e327z | x| o063 | x| o7 | =[ 153 |0
West  oox| o077 | x| a2 | x| es27 | x| o063 | x| o7 | =[ a1z ]®O
West  oox| o077 | x| 20 | x| es2z | x| o6 | x| o7 | = se0s |®O
West  oox| o077 | x| s34 | x| 27 | x| o3 | x| o7 | = e |60
West  oox| o077 | x| 18 | x| 6327z | x| o063 | x| o7 | = 319 |e0
West  oox| o077 | x| 408 | x| e327 | x| o0es | x| o7 | =] 78.9 |80)
West  o9x| o077 | x| 648 | x| 9228 | x| o063 | x| o7 | =[ 18275 |60
West  oox| o077 | x| a2 | x| 9228 | x| o063 | x| o7 | =[ 111 6o
West  o9x| o077 [ x| 29 | x| w228 | x| o3 | x| o7 | =[  s79 |®0
West  oox| o077 | x| 34 | x| e228 | x| o063 | x| o7 | = 958 |GO
West  oox| o077 | x| 18 | x| e228 | x| o063 | x| o7 | = s133 |60
West  oox| o077 | x| 408 | x| 9228 | x| o063 | x| o7 | =[ 11506 |®0
West  oox| o077 | x| 648 | x| 11309 | x| o063 | x| o7 | =[ 22397 |0
West  oox| o077 | x| a2 | x| 1809 | x| o063 | x| o7 | =[ 16314 |@®0
West  oox| o077 | x| 29 | x| 1300 | x| o6 | x| o7 | =[ 10023 |®0

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 8 of 12



TER WorkSheet: New dwelling design stage

West  oox| o077 | x| s34 | x| 1300 [ x| o063 | x| o7 |=[ 17m |®0
West  oox[ o077 | x| 18 | x| 1300 | x| o0es | x| o7 | =] 62.9 |80)
West  oox| o077 | x| 408 | x| 1309 | x| o063 | x| o7 | =[ 1402 |0
West  oox| o077 | x| 64 | x| w577 | x| o063 | x| o7 | =[ 22027 |0
West  oox| o077 | x| a2 | x| us7z | x| oes | x| o7 | =] 167 |80)
West  oox| o077 | x| 20 | x| us7m | x| o6 | x| o7 | = 1026 |GO
West  oox| o077 | x| 34 | x| us77 | x| o063 | x| o7 | = 1203 |®0
West  oox| o077 | x| a8 | x| ws77 | x[ o063 | x| o7 | =[ 6439 |®0
West  oox| o077 | x| 408 | x| w577 | x| o063 | x| o7 | =[ 14435 |80
West  o9x| o077 | x| 648 | x| 11022 | x| o063 | x| o7 | =[ 21827 |0
West  oox| o077 | x| a2 | x| 1022 | x| o6 | x| o7 | = 1s8e9 |®0
West  oox| o077 | x| 20 | x| 1022 | x| o6 | x| o7 | = o768 |®O
West  oox| o077 | x| 34 | x| 11022 | x| o063 | x| o7 | = 145 |G
West  oox| o077 | x| 18 | x| 1022 | x| o063 | x| o7 | =[  e3: |60
West  oox| o077 | x| 408 | x| 11022 | x| o063 | x| o7 | =[ 13743 |0
West  o9x| o077 | x| 648 | x| oae8 | x| o063 | x| o7 | =[ 18740 |0
West  oox| o077 | x| a2 | x| eaes | x| o063 | x| o7 | = 1357 |®O
Westooxb 077 | xpum29umnl x| 0468 [oxd 063 | pelumsodind =plusszer]©@
West  oox| a7z | x| 34 |'x| 9468 x| o0es | x| o7 | =| 983 |®0
West | oox| o077 | x| 182 | x| eaes /| x| 063 |x| o7 | = s268 |®0
West  oox| o077 | x| 408 | x| 9468/ | x| o063 | x|l..0z..|=[ 1805 |60
West  oox| o077 | x| 648 | x| 7350 el 063 | x| o7 | = 17 |60
West | oox| o7z | x| a2 | x| 7359 | x| ‘ees |x| o7 | =[ 10815 |®0O
West ook o077 [ x| 20 | x| 885 | x| oes | x| o7 | = es22 |®0
West  oox| o077 | x| 34 | x| 7359 | x| o063 | x| o7 | = 7647 |0
West  oox| o077 | x| 18 | x| 7359 | x| o063 | x| o7 | = 409 |e0
West  oox| o077 | x| 408 | x| 7s9 | x| o063 | x| o7 | =[ a7e  |®O)
West  oox| o077 | x| 648 | x| 459 | x| o063 | x| o7 | =[ o028 |0
West  oox| o077 | x| a2 | x| 45 | x| o6 | x| o7 | = e |60
West  oox[ o077 | x| 20 | x| 450 | x| o0es | x| o7 | =] 40.4 |80)
West  oox| o077 | x| 34 | x| 45 | x| o063 | x| o7 | = arar  |e0
West  oox| o077 | x| 18 | x| 455 | x| o063 | x| o7 | = 253 |®0
West  oox| o077 | x| 408 | x| 49 | x| o063 | x| o7 | = sess  |®0)
West  o9x| o077 | x| 648 | x| 2449 | x| o063 | x| o7 | =] 48.5 |60)
West  oox| o077 | x| a2 | x| 2449 | x| o063 | x| o7 | = 33 |G
West  oox| o077 | x| 20 | x| 2449 | x| o0es | x| o7 | =] 217 |80)
West  oox| o077 | x| 34 | x| 2449 | x| o063 | x| o7 | = 2545 |0
West  oox| o077 | x| 18 | x| 2449 | x[ o063 | x| o7 | =[ 1362 |®0
West  oox| o077 | x| 408 | x| 2449 | x| o063 | x| o7 | =[ s0sa |0
West  oox| o077 | x| 64 | x| 1615 | x[ o063 | x| o7 | =[ 3199 ]®o
West  oox| o077 | x| a2 | x| 1615 | x| oes | x| o7 | =] 233 |80)
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West  oox| o077 | x| 20 | x| 1615 | x| o063 | x| o7 | = 143 |G
West  oox| o077 | x| 34 | x| 1615 | x| o063 | x| o7 | =[ 178 |60
West  oox| o077 | x| 182 | x| 1615 | x| o063 | x| o7 | =] 8.98 |80)
West  o9x| o077 | x| 408 | x| 1615 | x| o063 | x| o7 | =[ 2014 |0
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
(83)m= 351.76| 643.56 | 979.14 |1346.94| 1607.95| 1633.9 |1560.06| 1363.62| 1108.36| 739.72 | 429.88 | 295.25 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= |1004.86| 1294.34| 1608.07| 1939.79| 2162.57| 2152.89| 2056.66| 1867.01| 1630.93| 1298.62| 1030.63| 928.91 | (84)
Temperature during heating periods in the living area from Table 9, Thl (°C) (85)
Utilisation factor for gains for living area, hl,m (see Table 9a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(86)m= 1 1 0.99 0.97 0.91 0.76 0.6 0.67 0.9 0.99 1 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.47 | 19.66 | 19.96 | 20.36 | 20.71 | 20.92 | 20.98 | 20.97 | 20.79 | 20.32 | 19.82 | 19.45 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 19,89 | 19.89 | 19.89 | 19.9 | 19.9 | 19.91 | 19.91 | 19,91 | 19.91 | 19.9 | 19.9 | 19.9 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 1 | 1 | 0.99 | 0.96 | 0.87 | 0.67 | 0.46 | 0.53 | 0.84 | 0.98 | 1 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)
(90)m=| 17.84 | 18.11 | 18.55 | 10.13 | 19.61 | 19.85 | 19.9 | 19.9 | 19.73 | 19.09 | 18.35 | 17.81 (90)
fLA = Living area + (4) = 0.28 (91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m:| 183 | 18.54 | 18.95 | 19.48 | 19.91 | 20.15 | 20.21 | 20.2 | 20.03 | 19.43 | 18.77 | 18.26 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 18.3 | 18.54 | 18.95 | 19.48 | 19.91 | 20.15 | 20.21 | 202 | 20.03 | 19.43 | 18.77 | 18.26 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m=| 1 | 1 | 0.99 | 0.96 | 0.87 | 0.69 | 05 | 0.57 | 0.85 | 0.98 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= |1003.96| 1290.42| 1590.4 | 1857.94| 1878.63| 1490.47| 1028.19| 1065.52| 1388.18| 1274.49| 1028.33| 928.34 | (95)
Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
©7)m= |4165.67| 4051.77| 3689.6 |3105.87| 2408.04| 1614.26| 1048.5 | 1102.7 |1728.68| 2588.95| 3431.88| 4153.01| 97)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |2352.31| 1855.63| 1561.8 | 898.51 | 393.89 | 0 | 0 | 0 | 0 | 977.96 |1730.55| 2399.16
Total per year (kWh/year) = Sum(98):.ss.12 = 12169.8 |(98)

Space heating requirement in KWh/mz/year (99)

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 10 of 12



TER WorkSheet: New dwelling design stage

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 93.5 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
|2352.31| 1855.63| 1561.8 | 898.51 | 393.89 | 0 | 0 | 0 | 0 | 977.96 |1730.55| 2399.16|
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|2515.84| 1984.63| 1670.37| 960.97 | 421.27 | 0 | 0 | 0 | 0 | 1045.94| 1850.86| 2565.94
Total (kWh/year) =Sum(211), ,,, = 13015.83 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m=|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)

Water heating

Output from water heater (calculated above)
| 229.03| 201.88 | 212.05 | 190.14 | 186.37 | 166.57 | 160.02 | 175,53 | 175.2 | 197.16 | 208.42 | 223,53

Efficiency of water heater 79.8 (216)

(217)m:| 89.44 | 89.32 | 89.07 | 88.43 | 86:76 | 79.8 | 79.8 | 79.8 | 79.8 | 88.51 | 89.21 | 89,48 (217)

Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 256.08| 226.01 | 238.07 | 215.02 | 214.8 | 208.74 | 200.53 | 219.96 | 21955 | 222.76 | 233.62 | 249.82

Total = Sum(219a), ,, = 2704.95 |(219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 13015.83

Water heating fuel used 2704.95

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)
boiler with a fan-assisted flue (230¢)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 75 (231)
Electricity for lighting 645.42 (232)
Energy Emission factor Emissions
kWhl/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = II|(263)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
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Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (232) x = | ssa97  wes

Total CO2, kglyear sum of (265)...(271) = (272)

reR - e Jen

DRAFT
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.14
Printed on 27 July 2018 at 15:30:37

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 261.79m?

Site Reference :  Fitzroy Park Plot Reference:  Plot4 - MVHR + PV
Address : Plot 4, 55 Fitzroy Park, London, N6 6JA

Name:

Address :

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 16.04 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) 2.85 kg/mz OK

1b TFEE and DFEE
Target Fabric Energy Efficiency (TFEE 66.6 kWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Database: (rev 429, product index 017691):

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Vaillant

Model: ecoTEC plus 630 H system A

Model qualifier: VU GB 306/5-5 A

(Regular)

Efficiency 89.4 % SEDBUK2009

Minimum 88.0 % OK

Secondary heating system: None
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Regulations Compliance Report

5 Cylinder insulation

Hot water Storage: Measured cylinder loss: 2.00 kWh/day
Permitted by DBSCG: 2.56 kWh/day OK
Primary pipework insulated: Yes OK
Space heating controls TTZC by plumbing and electrical services OK
Hot water controls: Cylinderstat OK
Independent timer for DHW OK
Boiler interlock: Yes OK
7 Low energy lights
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

8 Mechanical ventilation

Continuous supply and extract system

Specific fan power: 0.56
Maximum 15 OK
MVHR efficiency: 88%
Minimum 70% OK
9 Summertime temperature
Overheating risk (Thames valley): Medium OK
Aver
11.42
17.69
19.21
7.02m2
9.82m?2
23.82
: East m2
Windows facing: East 3m?
Windows facing: South 8.96m?
Windows facing: South 16.3m?
Windows facing: South East 8.29m2
Windows facing: South West 8.46m2
Roof windows facing: Unspecified 8.88m?2
Ventilation rate: 4.00
Blinds/curtains: Light-coloured curtain or roller blind

Closed 100% of daylight hours

10 Key features
Air permeablility 3.0 m3/mzh
Windows U-value 1.1 W/im2K
Photovoltaic array
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 4, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) x| 2.86 @) = [ 46446 |G32)
First floor (1b) x| 3 @) = [ 20817  |@3b)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1le)+.....(1n) @)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)
2. Ventilation rate:

main secondary other total ms3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(Ga)
Number of open flues | o || o |*| o | 7| 0 | x20= |I|(6b)

Number of intermittent fans

Number of passive.vents |I| x10 = |I|(7b)
Number of flueless gas fires |I| x40 = II'(?c)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 )
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter O 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-10.2x (14) + 100] = 0 (15)
Infiltration rate (8) +(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 3 a7)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19)
Shelter factor (20)=1-[0.075x (19)] = 1 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = 0.15 (21)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 3.7 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.19 | 0.19 | 0.18 | 016 | 0.16 | 0.14 | 0.14 | 0.14 | 0.15 | 0.16 | 0.17 | 0.18
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

0.5
0.5
74.8

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(23a)
(23b)
(23c)

(24a)m:| 0.32 | 0.31 | 0.31 | 0.29 | 0.29 | 0.27 | 0.27 | 0.26 | 0.28 | 0.29 | 0.29 | 03 | (242)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
aymqg o | o [ o [ o | o | o [ o [ o | o [ o | o | o | (24b)
¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@amg o | o [ o [ o | o | o [ o [ o | o [ o | o | o | (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
admatmmonnfend. | 0 fmmommlmoml 0 | o [we | o | owslmmosslie 4 (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 0.32 | 031 | 0.31 | 0.29 | 0.29 | 0.27 | 0.27 | 0.26 | 0.28 | 0.29 | 0.29 | 03 | (25)
Jeal A W I
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K
Windows Ty/pe 1 XU[L/( 1.1)+ 0.04] = (27)
Windows Type 2 XU[L/(1.1)+ 0.04] = (27)
Windows Type 3 XU[L/(1.1)+ 0.04] = (27)
Windows Type 4 XU[L/(1.1)+0.04] = (27)
Windows Type 5 XU[L/(1.1)+004] = (27)
Windows Type 6 XU[L(11)+0.04] = (27)
Windows Type 7 XU[L/(1.1)+0.04] = (27)
Windows Type 8 x1[1/(1.1)+0.04] = 1.58 @7
Windows Type 9 8.96 x1/[1/(1.1)+0.04] = 9.44 (27
Windows Type 10 16.3 x1[1/(1.1)+0.04] = @7
Windows Type 11 8.29 x1/[1/(1.1)+0.04] = 8.73 (27
Windows Type 12 8.46 x1/[1/(1.1)+0.04] = 8.91 (27
Rooflights 888 | xU1/(11)+004] = (27b)
Floor [ 1624 | x| o013 | =| 21112 | | [ | |28)
Walls Typel | 16914 | [ ss9s | | 8016 | x[ o015 | =| 12020 | | [ | [ 29)
Walls Type2 | 11856 | [ 4801 | | 7085 | x[ o015 | =| 1088 | | [ | |29
Roof Typel [ 6301 | | sss | [ s413 | x| o013 | = 704 | | [ | [ (30)
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Roof Type2 [ 9939 | | o | | 99398 | x| o013 | =| 1202 | | [ | (€

Total area of elements, m2 612.5 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 217.37 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K 52.75 (36)

if details of thermal bridging are not known (36) = 0.15 x (31)
Total fabric heat loss (33) +(36) = 270.12 (37)

1 it

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m=| 79.84 | 789 | 77.95 | 7324 | 7229 | 6757 | 67.57 | 66.63 | 69.46 | 7229 | 74.18 | 76.07 (38)

Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 349.97| 349.02 | 348.08 | 343.36 | 342.42 | 337.7 | 337.7 | 336.75 | 339.59 | 342.42 | 344.3 | 346.19

Average = SUm(39)..... /12= 343.12 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 134 | 1.33 | 1.33 | 131 | 131 | 1.29 | 1.29 | 1.29 | 13 | 131 | 1.32 | 132

Average = Sum(40). .. /12= 131 [ 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Vater heating.€ iren W Wwmw B L

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 107.4 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 118.14| 113.85 | 109.55 | 105.26 | 100.96 | 96.66 | 96.66 | 100.96 | 105.26 | 109.55 | 113.85 | 118.14

Total = SUm(44), ., = 1288.84  |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m=| 175.2 | 153.23 | 158.12 | 137.86 | 132.28 | 114.14 | 105.77 | 121.37 | 122.82 | 143.14 | 156.25 | 169.68

Total = SUM(45),_ = 1689.88  |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m=| 26.28 | 22.99 | 23.72 | 20.68 | 19.84 | 17.12 | 15.87 | 18.21 | 18.42 | 21.47 | 23.44 | 25.45 | (46)
Water sforage Toss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 250 (47

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
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a) If manufacturer’s declared loss factor is known (kWh/day):
Temperature factor from Table 2b 0.54

Energy lost from water storage, kWh/year (48) x (49) = 1.08
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kwWh/litre/day)

If community heating see section 4.3

Volume factor from Table 2a

Temperature factor from Table 2b

Energy lost from water storage, kWh/year (47) x (51) x (52) x (83) =
Enter (50) or (54) in (55) 1.08
Water storage loss calculated for each month ((56)m = (55) x (41)m

(56)m=| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 324 | 33.48 | 33.48 | 324 | 33.48 | 324 | 33.48 |
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m=| 33.48 | 30.24 | 33.48 | 32.4 | 33.48 | 32.4 | 33.48 | 33.48 | 32.4 | 33.48 | 32.4 | 33.48 |

H

Primary circuit loss (annual) from Table 3

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 |

Combi loss calculated.for each month (61)m = (60) + 365 x (41)m
(61)m=|0|o|o|o|o|o|o|o|o|o|o|o

Total heat required for/\water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m

(62)m= | 231.95| 204.49 | 214.87 | 192.77 | 189.02 | 169.06 | 162,51 | 178.12 | 177.74 | 199.88 | 211.16 | 226.42 |

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0"if no solar contribution to water heating)
(add additional lines if FGHRS 'and/or WWHRS applies; see Appendix G)
(63)m:|0|0|0|0|0|0|0|0|0|0|0|0

Output from water heater
(64)m= | 231.95| 204.49 | 214.87 | 192.77 | 189.02 | 169.06 | 162,51 | 178.12 | 177.74 | 199.88 | 211.16 | 206.42

(48)
(49)
(50)

(51)

(52)
(53)

(54)
(55)

(56)

(67)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual):.... 2357.97

[ 64)

Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m:|103.65| 91.95 | 97.97 | 89.77 | 89.38 | 81.88 | 80.56 | 85.75 | 84.77 | 92.99 | 95.88 |101.81|

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(66)m= | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 38.03 | 33.77 | 27.47 | 20.79 | 15.54 | 13.12 | 14.18 | 18.43 | 24.74 | 31.41 | 36.66 | 39.08 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 426.53| 430.96 | 419.8 | 396.06 | 366.09 | 337.92 | 319.1 | 314.67 | 325.82 | 349.57 | 379.54 | 407.71 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 |

Pumps and fans gains (Table 5a)
(70)m:|3|3|3|3|3|3|3|3|3|3|3|3|

(65)

(66)

(67)

(68)

(69)

(70)
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Losses e.g. evaporation (negative values) (Table 5)

(7L)m= |-123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | (72)
Water heating gains (Table 5)
(72)m= | 139.31| 136.83 | 131.68 | 124.68 | 120.13 | 113.73 | 108.28 | 115.26 | 117.73 | 124.98 | 133.17 | 136.84 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m=| 676.1 | 673.8 | 651.19 | 613.76 | 573.99 | 537 | 513.79 | 520.59 | 540.53 | 578.2 | 621.61 | 655.87 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
Northeastoox[ o077 | x| 1022 | x| 11228 | x| 06 | x| o7 | = e300 |79
Northeastoox| o077 | x| 1921 | x| 2207 | x[ 06 | x| o7 | =| 12841 |79
Northeastoox| o077 | x| 2921 | x| 4138 | x| o6 | x| o7 | =| 23138 |79
Northeastoox| o077 | x| 2921 | x| 6796 | x| 06 | x| o7 | =| 37906 |79
Northeastoox| o077 | x| 2921 | x| o135 | x[ o6 | x| o7 | =|  s074 |79
Northeast o,9x| 0.77 | X | 19.21 | X | 97.38 | X | 0.6 | X | 0.7 | = | 544.5 |(75)
Northeastoox[ o077 | x| 1921 | x[ 911 | x| 06 | x| o7 | =] 50937 |75
Northeastoox| o7z, | x| 1921 x| e J x| os | x| o7 | =| ae08 |79
Northeasto.ox| o077 . | x| 1921 | x| s042 /f x| o6 | x| o7 | =| ‘2892 |79
Northeasto.ox| o077, | x| 1921 || 2807/ | x [ o6 | x| o7 | =| 1598 |79
Northeastoox| o077, | x| “1921 [ x| 142 L xl = oe [ x| o7 | =[ 793 |09
Northeastoox| o077 | x| 1921 [ x| 921 | x| Tes [x| o7 |=| sz |79
East| 0.9x{ 2 [ x| 15 || 1962 | x|[ es | x| o7 | = 17218 |9
East 0.9x| 2 | X | 15 | X | 19.64 | X | 0.6 | X | 0.7 | = | 17.15 |(76)
East  0.9x| 2 | x| 15 | x| s34 | x| 06 | x| o7 | =] ss |79
East  0.9x| 2 | x| 15 | x| 342 | x| 06 | x[ o7 | =] s |79
East  o.9x| 2 | x| 15 | x| e2z | x| o6 | x| o7 | =] ss25 |78
East 0. 2 [ x| 15 | x| 6327 | x| 06 | x| o7 |=| ss25 |76
Bast  0.9x| 2 [ x| 15 | x| 92 | x| o6 | x| o7 |=| soss |79
East  0.9x| 2 | x| 15 | x| 9228 | x| 06 | x|[ o7 | =] soss |79
East  0.9x| 2 | x| 15 | x| 1800 | x| 06 | x[ o7 | =] o8 |9
East  o.x| 2 | x| 15 | x| 11809 | x| o | x[ o7 | =] es75s |8
East  0.9x| 2 | x| 15 | x| ws77 | x| 06 | x[ o7 | =] 10100 |8
East 0. 2 [ x| 15 | x| 1577 | x| o6 | x| o7 | =[ 10000 |76
East  0.9x| 2 [ x[ 15 | x| 1022 | x| o6 | x| o7 | =[] 9624 |9
East  0.9x| 2 | x| 15 | x| 1022 | x| 06 | x[ o7 | =] 9624 |9
East  0.9x| 2 | x| 15 | x| o468 | x| 06 | x|[ o7 | =| ser |79
East  0.9x 2 [ x[ 15 | x| 968 | x| 06 | x| o7 | = ser |09
East  0.9x| 2 | x| 15 | x| 7359 | x| 06 | x[ o7 | =] es26 |70
East 0. 2 [ x[ 15 | x| 750 | x| o6 | x| o7 | =[] es26 |76
Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 5 of 11



DER WorkSheet: New dwelling design stage

East  0.9x| 2 | x| 15 | x| 459 | x| 06 | x[ o7 | =] ses |9
East  0.9x| 2 | x| 15 | x| 459 | x| 06 | x[ o7 | =] ses |9
East  0.9x| 2 [ x{ 25 | x| 24409 | x| 06 | x| o7 |=| 213 |08
East o,9x| > | X | 15 | X | 24.49 | X | 0.6 | X | 0.7 | = | 21.38 |(76)
East  0.9x| 2 [ x| 15 | x[ 115 | x| o6 | x| o7 | =] 14.1 |76)
East  0.9x| 2 [ x| 15 | x[ 1615 | x| o6 | x| o7 | =] 14.1 |76)
Southeastoox| o077 | x[ 982 | x| 379 | x[ o6 | x| o7 | =[ 10516 |07
Southeastoox| o077 | x| 820 | x| s | x| oe | x| o7 | =] s |@D
Southeastoox| o077 | x| 982 | x| 667 | x[ 06 | x| o7 | =[ 17913 |
Southeastoox| o077 | x| 820 | x| 6267 | x[ 06 | x| o7 | =[ 15120 |
Southeastoox| o077 | x| 982 | x| 87 | x| 0.6 | x| 07 [ = | 245.1 [(77)
Southeastoox| o077 | x[ 820 | x| s | x[ os | x| o7 | =[ 20801 |
Southeastoox| 077 | x[ 982 | x| 1625 | x[ o6 | x| o7 | =[ s0360 |
Southeastoox| o077 | x| 820 | x| 10625 | x| 06 | x| o7 | =[ 2se3r |07
Southeastoox| o077 | x| 92 | x| 11000 | x[ o6 | x| o7 | =[ 31 |7
Southeastoox| o077 | x| 820 | x| 11000 | x[ o6 | x| o7 | =[ 28718 |7
Southeastoox| 077 | x[ es2 | x| ms1s | x[ os | x| o7 | = swmzr |
Southeasto.ox|. 077 | xpfos20] x| 11815 [ 0.6 | o 0.7 | = 2808 |
Southeastoox| oz, | x| 982 [x| 11301 | x| o6 | x| o7 | =| 388 |07
Southeastoox| o077 | x| 8290 | x| 1ze1 /| x|  os | x| o7 | =[ 2rass |
Southeastoox| o077, | x| 98 .4 x| 10439 | x| 06 | x|l..0z..| = 203 |0
Southeasto.ox| o077 | x| 820 | x| 10439 wfwefr 06 | x| o7 | = os8 |
Southeastoox| o7z | x| 982 | x| 928 | x| ‘es | x| o7 | =| 2688 |0
Southeastogx| o077 | x| 820 | x| g8 | x| a6 | x| o7 | = 2a04 |
Southeastoox| 077 | x [ 982 | x| e927 | x[ o6 | x| o7 | =[ 19788 |
Southeastoox| o077 | x| 820 | x| 927 | x| o6 | x| o7 | =] 16713 |77
Southeastoox| o077 | x| 92 | x| aa0r | x[ 06 | x| o7 | =[ 12598 |
Southeast 0.9x | 0.77 [ x| 8.29 | x| 4407 | x| 0.6 [ x| 0.7 [ =] 106.34 [77)
Southeasto,gxl 0.77 | X | 0.82 | X | 31.49 | X | 0.6 | X | 0.7 | = | 90 |(77)
Southeastoox| o077 | x[ 820 | x| 3149 [ x[ o8 | x| o7 | =[ e |
South  oox| o077 | x| 1142 | x| 4675 | x| o6 | x| o7 | =[ 154 |9
South  o9x| o077 | x| 1769 | x| 4675 | x| 06 | x| o7 | =[ 2072 |79
South  o9x| o077 | x| 896 | x| 475 | x[ 06 | x| o7 | =[ 12192 |8
South  o9x| o077 | x| 163 | x| 475 | x[ 06 | x| o7 | =[ 2218 |9
South  oox| o077 | x| 14 | x| sz | x[ os | x| o7 | =  2sa5 |9
South  oox| o077 | x| 1760 | x| w5z | x[ os | x| o7 | =[ sea2a |9
South  oox| o077 | x| see | x| 757 | x[ os | x| o7 | =[ 19068 |9
South  oox| o077 | x| 163 | x| wsz7 | x[ os | x| o7 | =[ ses26 |09
South  o9x| o077 | x| 1142 | x| o9zs3 | x[ o6 | x| o7 | =[ 32410 |8
South  o9x| o077 | x| 1769 | x| 9zs3 | x[ o6 | x| o7 | =[ s0210 |8
South  oox| o077 | x| see | x| erssa | x[ os | x| o7 | =[ 2543 |9
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South  o9x| o077 | x| 163 | x| 9ers3 | x| 06 | x| o7 | =[ 4273 |79
South  o9x| o077 | x| 1142 | x| 11023 | x| 06 | x| o7 | =[ seear |79
South  o9x| o077 | x| 1769 | x| 11023 | x[ o6 | x| o7 | =[ serss |8
South  o9x| o077 | x| 896 | x| 11023 | x[ o6 | x| o7 | =[ 28748 |9
South  oox| o077 | x| 163 | x| 1028 [ x[ o8 | x| o7 | =[ 52008 |09
South  oox| o077 | x| 142 | x| 1487 | x[ o8 | x| o7 | =[ sss |09
South  o9x| o077 | x| 17ee | x| 11487 | x| 06 | x| o7 | =[ - s0145 |79
South  oox| o077 | x| see | x| 11487 | x[ o6 | x| o7 | =[ 20057 |79
South  o9x| o077 | x| 163 | x| 1487 | x[ o6 | x| o7 | =[ 54408 |9
South  o9x| o077 | x| 1142 | x| 1085 | x[ 06 | x| o7 | =[ seras |9
South  oox| o077 | x| 1760 | x| 1085 | x[ os | x| o7 | =[ se019 |9
South  oox| o077 | x[ see | x| 1085 | x[ o8 | x| o7 | =[ 2883 |9
South  oox| o077 | x| 163 | x| 1108 | x|[ 06 | x| o7 | =[ s4a7 |9
South  oox| o077 | x| 1142 | x| 1801 | x| 06 | x| o7 | =[ 002 |79
South  o9x| o077 | x| 1769 | x| 10801 | x[ o6 | x| o7 | =[  sse1a |9
South  o9x| o077 | x| 896 | x| 10801 | x[ o6 | x| o7 | =[ 28168 |09
South  oox| o077 | x| 163 | x| w801 | x[ o6 | x| o7 | =[ 51044 |09
South.0oxl. 077 | xefumarde] x| 10480 o 06 | pelieraad =plinsases @@
South  oox| “ezz.. | x| 1769 [ x| 10480 | x| o6 | x| o7 | =| sa000 |79
South  oox| o077z | x| 896 | x| 10489/ | x| o6 | x| o7 | =| o3ss |79
South  oox| o077 | x| 163 .4 x| 10489 | x| 06 | x|l..0z...|=| 4ames |79
South  oo9x| o077 | x| 1142 | x| 1018 wwef 06 | x| o7 | =| s3mes |79
South  oox| o077 | x| 1760 | x| 1018 | x| ‘es |x| o7 | =[  sas |9
South  —o9x| o077 | x| 89 | x| 018 |x|[ a6 | x| o7 |=[ 2esm |09
South  o9x| o077 | x| 163 | x| 1018 | x| o6 | x| o7 | =[ 43z |9
South  oox| o077 | x| 1142 | x| sse [ x[ os | x| o7 | =[  2ram |9
South  o9x| o077 | x| 1769 | x| ss0 | x[ o6 | x| o7 | =[ a2 |@s
South  o9x| o077 | x| 896 | x| ss9 | x[ o6 | x| o7 | =[ 253 |09
South  o9x| o077 | x| 163 | x| ss9 | x|[ o6 | x| o7 | =[ susm |79
South  oox| o077 | x| 142 | x| sa2 | x[ os | x| o7 | =[ 182 |o9
South  oox| o077 | x| 1769 | x| ssa2 | x[ os | x| o7 | =[ 28533 |9
South  oox| o077 | x| 896 | x| 42 | x| 06 | x| o7 | =[ 1452 |09
South  o9x| o077 | x| 163 | x| ssa2 | x[ o6 | x| o7 | =[ 2620 |09
South  o9x| o077 | x| 1142 | x| 404 | x[ o6 | x| o7 | =[ 13428 |9
South  oox| o077 | x| 1769 | x| 404 [ x[ os | x| o7 | = 208 |78)
South  o9x| o077 | x| 89 | x| 404 | x| 0.6 [ x| 07 | = 10535 |79
South  oox| o077 | x[ 163 | x| 404 | x[ o6 | x| o7 | =[ 10166 |9
Southwestoox| o077 | x [ 117 | x| s | [ os | x| o7 | =[ 7518 |09
Southwesto,9x| 0.77 | X | 8.46 | X | 36.79 | | 0.6 | X | 0.7 | = | 90.6 |(79)
Southwestoox| o077 | x| 117 | x| ee67 | [ o6 | x| o7 | =[ 12808 |9
Southwestoox| o077 | x| sae | x| 267 | [ o6 | x| o7 | =[ 1sa33 |09
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Southwesto.ox| o077 | x| 117 | x| e | [ o0e | x| o7 | =[ 12 |09
Southwestoox| o077 | x| 846 | x| s | [ os | x| o7 | =[ 21215 |09
Southwestoox| o077 | x| 117 | x| 10825 | [ o0e | x| o7 | =[ 271 |9
Southwesto.ox | 0.77 | x| 8.46 | x| 10825 | 0.6 [ x| 0.7 [ =] 261.63 [(79)
Southwestoox| 077 | x[ 117 | x| 190 | [ os | x| o7 | =[ 24317 |09
Southwestoox| o077 | x[ 846 | x| 1900 | [ os | x| o7 | =[ 20305 |9
Southwesto.ox| o077 | x| 117 | x| 1815 | [ o6 | x| o7 | =[ 2sa |09
southwesto.ox| o077 | x [ sas | x[ 11815 | | 06 | x| 07 [ = 20093 |79
Southwestoox| o077 | x| 117 | x| 1391 | [ o | x| o7 | =[ 23274 |9
Southwesto.ox | 0.77 | x| 8.46 [ x| 1301 | 0.6 [ x| 0.7 [ =] 280.49 [(79)
Southwesto.ox| 077 | x [ 117 | x| 10430 | | 0.6 [ x| 07 [ = 21320 |9
Southwestoox| 077 | x[ 846 | x| 10430 | [ os | x| o7 | =[ 25705 |09
Southwestoox| 077 | x [ 117 | x| e85 | [ os | x| o7 | =[ 1872 |(9
Southwestoox| 077 | x [ 846 | x| o285 | | 0.6 [ x| 07 [ =] 22864  |(79)
Southwesto,ox | 0.77 | x| 117 | x| 6027 | | 0.6 [ x| 0.7 [ =] 141.53 [79)
Southwestoox| o077 | x| 846 | x| 6927z | [ o6 | x| o7 | =[ 17086 |9
Southwestoox| 077 | x[ 117 | x| 407 | [ os | x| o7 | =[ w005 |09
Southwesto.ox|. 077 | xpfBae] x | 4407 | 0.6 | pef 0.7 | = 10852 |9
Southwesto.ox| o7y, | x| 117 x|l 8149 4 | os | x| o7 | = e43¢a |09
Southwestoox| o077 . | x| 846 | x| 8149 /| | L os |x| o7 | = 8 |09
Northwestoox| o077 | x| 2382 . x| 1128 | x| o6 [x|._0z...=| 7825 [@&
Northwestoox( o077 | x/| 2382 | x| 2297 e 06 [ x| o7 | = 15028 @Y
Northwestoox| o077 | x| 2382 | x| auss | x| "o | x| o7 | =| 28688 |6
Northwestoox|~ o077 | x| 2382 [ x| gree | x| o6 [ x| o7 | =| 4024 |
Northwestoox| o077 | x| 2382 | x| o135 | x[ 06 | x| 07 | =| essa |6y
Northwestoox| o077 | x| 2382 | x| 9738 | x[ 06 | x| o7 | =| emiz |6
Northwestoox[ 077 | x| 2382 | x| 911 | x| 06 | x| o7 | =| e |@®Y
Northwestoox[ o077 | x| 2382 | x| 7263 | x| 06 | x| o7 | =| so3s3 @Y
Northwestoox| o077 | x [ 2382 | x| s042 | x| 0.6 | x| 07 [ = 34057 )
Northwestoox| o077 | x| 2382 | x| 2807 | x| o6 [ x| 07 | =] 10459 |8
Northwestoox| o077 | x| 2382 | x| 242 | x[ 06 | x| o7 | =| w4z |6
Northwesto,gxl 0.77 | X | 23.82 | X | 9.21 | X | 0.6 | X | 0.7 | = | 63.88 |(81)
Rooflights 0.9x 1 | x[ sss | x[ 26 | x[ os | x[ o8 | =] 9974 @2
Rooflights 0.9x | 1 [ x| 88 | x| s | x| o6 | x| o8 |=[ 20715 |®
Rooflights 0.9x | 1 | x| 88 | x[ 9 | x| 06 | x[ o8 | =] s |6
Rooflights o_9x| 1 | X | 8.88 | X | 150 | X | 0.6 | X | 0.8 | = | 575.42 |(82)
Rooflights 0.9x | 1 | x| 888 | x| 192 | x| 06 | x[ o8 | =] 7354 [@2
Rooflights 0.9x | 1 | x| 88 | x[ 200 | x| 06 | x|[ o8 | =] 723 [@2
Rooflights 0.9x | 1 | x| 88 | x| 18 | x|[ o6 | x| o8 |=[ 72508 [®
Rooflights 0.9x | 1 | x| 88 | x| 157 | x| o6 | x| o8 | =[] 0228 |®
Rooflights 0.9x | 1 | x| 888 | x| 15 | x| o6 | x[ o8 | =] 416 |62
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Rooflights 0.9x | 1 | x| sss | x| 66 [ x| 0.6 [ x| 08 [ =] 25319 |(82)
Rooflights 0.9x | 1 | x| 888 | x[ 33 | x| o6 | x[ o8 | =] 12650 [(2
Rooflights 0.ox | 1 | x| 88 | x[ 21 | x| o6 | x[ o8 | =] sos [
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
@®3)m= 1374.92|2386.31|3378.85|4370.92|5059.45|5093.61|4881.43|4357.76|3721.28|2668.44| 1655 |1171.31| (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 2051.03| 3060.11 | 4030.04 | 4984.69 | 5633.44 | 5630.61 | 5395.23 | 4878.35 | 4261.81 | 3246.64 | 2276.61 | 1827.18 | (84)
Temperature during heating periods in the living area from Table 9, Thl (°C) (85)
Utilisation factor for gains for living area, hl,m (see Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov | Dec
@m=| 095 | 088 | 078 | 064 | 049 | 036 | 027 | 03 | 048 | 074 | 09 | o096 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.01 | 19.48 | 19.97 | 20.42 | 20.69 | 20.82 | 20.87 | 20.86 | 20.75 | 20.33 | 19.57 | 18.92 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 19.81 | 19.81 | 19.82 | 19.83 | 19.83 | 19.85 | 19.85 | 19.85 | 19.84 | 19.83 | 19.83 | 19.82 | (88)
Utilisation factor-for gains for rest of dwelling;h2,m (see Table 9a)
(89)m=| 0.94 | 0.86 | 0.75 | 0.6 | 0.44 | 0.3 | 0.2 | 0.23 | 0.42 | 0.7 | 0.89 | 0.95 | (89)
Mean internal temperature in the rest of dwelling T2 (follow/steps 3'to 7 in Table 9¢)
(90)m=| 17.18 | 17.84 | 18.52 | 19.13 | 19.47 | 19.63 | 1967 | 19.67 | 19.56 | 19.04 | 17.99 | 17,06 (90)
fLA = Living area + (4) = 0.54 (91)
Mean internal temperature (for the whole dwelling) = flL/A x T1 + (1 — fLA) X T2
(92)m=| 18.16 | 18.72 | 19.3 | 10.83 | 20.13 | 20127 | 20.32 | 20.31 | 20.2 | 19.73 | 18.84 | 18.06 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 18.16 | 18.72 | 19.3 | 19.83 | 20.13 | 20.27 | 20.32 | 20.31 | 20.2 | 19.73 | 18.84 | 18.06 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m=| 0.92 | 0.84 | 0.74 | 06 | 0.46 | 0.32 | 0.23 | 0.26 | 0.44 | 0.69 | 0.87 | 0.94 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m=|1890.46|2580.21|2981.38|2998.41|2574.45|1822.42|1227.09|1276.79|1869.93|2252.31| 1986 |1711.42| (95)
Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97)m= |4851.68| 4823.35| 4455.98| 3751.77| 2885.81| 1916.29| 1254.87| 1316.6 |2071.79| 3125.98| 4042.4 |4799.24| 97)
Space heating requirement for each month, kwWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |2203.15| 1507.39| 1097.1 | 542.42 | 231.65 | 0 | 0 | 0 | 0 | 650.01 |1480.61| 2297.34
Total per year (kWh/year) = SUM(98)..59.12 = 10009.67 |(98)

Space heating requirement in kwWh/mz2/year
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Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 90.4 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
|2203.15| 1507.39| 1097.1 | 542.42 | 231.65 | 0 | 0 | 0 | 0 | 650.01 |1480.61| 2297.34|
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|2437.11| 1667.47| 1213.6 | 600.02 | 256.25 | 0 | 0 | 0 | 0 | 719.04 |1637.84| 2541.31
Total (kWh/year) =Sum(211), ,,, = 11072.65 (211)

Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m:|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)

Water heating

Output from water heater (calculated above)
| 231.95| 204.49 | 214.87 | 192.77 | 189.02 | 169.06 | 162,51 | 178.12 | 177.74 | 199.88 | 211.16 | 206.42

Efficiency of water heater 79.7 (216)

(217)m:| 89.26 | 88.97 | 88.46 | 87.33 | 85.26 | 79.7 | 79.7 | 79.7 | 79.7 | 87.63 | 88.91 | 89,32 (217)

Fuel/for water heating, kWh/month
(219)m = _(64)m x 100 = (217)m
(219)m:| 259.86| 229.83 | 242.91 | 220.75 | 221.71 | 212.12 | 203.91 | 223.48 | 223,01 | 228.09 | 2375 | 253.48

Total = Sum(219a), ,, = 2756.63 |(219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 11072.65

Water heating fuel used 2756.63

Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 651.29 (230a)

central heating pump: (230c)

boiler with a fan-assisted flue (230e)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 726.29 (231)

Electricity for lighting 671.54 (232)

Electricity generated by PVs -5714.04 (233)

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = |I|(263)
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Energy saving/generation technologies
ltem 1 0.519 = -2965.59 (269)

Water heating (219) x = 595.43 (264)
Space and water heating (261) + (262) + (263) + (264) = 2987.12 (265)
Electricity for pumps, fans and electric keep-hot (231) x = 376.94 (267)
Electricity for lighting (232) x = 348.53 (268)

Total CO2, kglyear sum of (265)...(271) = 747.01 (272)

Dwelling CO2 Emission Rate (272)+~ (4) = 85 (273)

El rating (section 14) 97 (274)
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TER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 4, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) x| 2.86 @) = [ 46446 |G32)
First floor (1b) x| 3 @) = [ 20817  |@3b)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1le)+.....(1n) @)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)
2. Ventilation rate:

main secondary other total ms3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 =
| |

(6a)

Number of open flues | o |*[ o |*[ o | = (6b)

Number of intermittent fans

Number of flueless gas fires (7¢c)

o~ &
Number of passive.vents |I| x10 = |I|(7b)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 )
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter O 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-10.2x (14) + 100] = 0 (15)
Infiltration rate (8) +(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 5 a7)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.3 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 0 (19)
Shelter factor (20)=1-[0.075x (19)] = 1 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = (1)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 3.7 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.39 | 0.38 | 0.37 | 033 | 033 | 0.29 | 0.29 | 0.28 | 0.3 | 0.33 | 0.34 | 0.36 |
Calculafe effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) |I|(23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = IIl(zgc)

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m40|o|o|o|o o|o|o|o o|o|o| (24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
aymqg o | o | o [ o | o o | o | o | o o | o | o | (24b)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
agmg o | o [ o [ o | o o | | o | o o | o | o | (24c)

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0.57 | 0.57 | 0.57 | 0.56 | 0.55 | 0.54 | 0.54 | 054 | 0.55 | 0155 | 0.56 | 0156 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.57 | 0.57 | 0.57 | 0.56 | 0.55 | 0.54 | 0.54 | 0.54 | 0.55 | 0.55 | 0.56 | 0.56 | (25)
fea g VW I |
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K

Windows Type 1 xU[(1.4)+0.04] = [ 679 @7)
Windows Type 2 XU[L/( 1.4 )+ 0.04] = (27)
Windows Type 3 XU[L/(1.4)+004] = (27)
Windows Type 4 XU[L/(1.4)+004] = (27)
Windows Type 5 XU[L/(1.4)+0.04] = (27)
Windows Type 6 XU[L/( 1.4)+ 0.04] = (27)
Windows Type 7 XU[L/(1.4)+0.04] = (27)
Windows Type 8 0.67 x1/[1/(1.4)+0.04] = 0.89 (27
Windows Type 9 4.02 x1/[1/(1.4)+0.04] = 5.33 (27
Windows Type 10 7.31 x1/[1/(1.4)+0.04] = (27
Windows Type 11 3.72 x1/[1/(1.4)+0.04] = 4.93 (27
Windows Type 12 x1/[1/(1.4)+0.04] = 5.04 @7
Rooflights XU[L(L7) +0.04] = (27b)
Floor [ 1624 | x| o013 | =| 21112 | | [ | |28)
Walls Typel | 16914 | [ 309 | | 12024 | x| o018 | =| 2326 | | [ | |29
Walls Type2 | 11856 | [ 2153 | | o703 | x| o018 | =| 1747 | | [ | [ 29)
Roof Typel [ 6301 | | 398 | [ s008 | x| o013 | = 767 | | [ | |30)
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Roof Type2 [ 9939 | | o | | 99398 | x| o013 | =| 1202 | | [ | (€

Total area of elements, m2 612.5 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 170.22 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) =

(34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

i

Thermal bridges : S (L x Y) calculated using Appendix K 38.06 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 208.28 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m= | 144.55 | 143.82 | 143.11 | 139.76 | 139.14 | 136.22 | 136.22 | 135.68 | 137.35 | 139.14 | 140.4 | 141.73 (38)

Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 352.82| 352.1 | 351.39 | 348.04 | 347.41 | 344.5 | 344.5 | 343.96 | 345,62 | 347.41 | 348.68 | 350

Average = Sum(39):..,, /12= 348.04 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)

(40)m=| 1.35 | 134 | 134 | 1.33 | 1.33 | 1.32 | 1.32 | 131 | 1.32 | 1133 | 1.33 | 134

Average = Sum(40). .. /12= 1,33 [ 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Vater heating.€ iren W Wwmw B L

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 107.4 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 118.14| 113.85 | 109.55 | 105.26 | 100.96 | 96.66 | 96.66 | 100.96 | 105.26 | 109.55 | 113.85 | 118.14

Total = SUm(44), ., = 1288.84  |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)
(45)m=| 175.2 | 153.23 | 158.12 | 137.86 | 132.28 | 114.14 | 105.77 | 121.37 | 122.82 | 143.14 | 156.25 | 169.68

Total = SUM(45),_ = 1689.88  |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m=| 26.28 | 22.99 | 23.72 | 20.68 | 19.84 | 17.12 | 15.87 | 18.21 | 18.42 | 21.47 | 23.44 | 25.45 | (46)
Water sforage Toss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
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a) If manufacturer’s declared loss factor is known (kWh/day): 48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (1)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (31) x (52) x (53) = 0 (54)
Enter (50) or (54) in (55) 1.02 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | (57)
Primary circuit loss (annual) from Table 3 |I| (58)
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m

(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(59)m=| 23.26 | 21.01 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated.for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)

Total heat required for/\water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 230.11 | 202.83 | 213.03 | 190.99 | 187.18 | 167.28 | 160.68 | 176.28 | 175.96 | 198.05 | 209.38 | 224.58 | (62)

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0"if no solar contribution to water heating)

(add additional lines if FGHRS 'and/or WWHRS applies; see Appendix G)

(63)m:|0|0|0|0|0|0|0|0|0|0|0|0| (63)
Output from water heater
(64)m= | 230.11 | 202.83 | 213.03 | 190.99 | 187.18 | 167.28 | 160.68 | 176.28 | 175.96 | 198.05 | 209.38 | 224,58
Output from water heater (annual):. .. 2336.36 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m:|102.18| 90.63 | 96.5 | 88.35 | 87.91 | 80.46 | 79.09 | 84.28 | 83.35 | 91.52 | 94.46 |100.34| (65)
include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(66)m= | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 | 154.11 [ 154.21 [ 154.21 | 15412 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 38.03 | 33.77 | 27.47 | 20.79 | 15.54 | 13.12 | 14.18 | 18.43 | 24.74 | 31.41 | 36.66 | 39.08 | (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 426.53| 430.96 | 4198 | 396.06 | 366.09 | 337.92 | 319.1 | 314.67 | 325.82 | 34957 | 379.54 | 407.71 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | 38.41 | (69)
Pumps and fans gains (Table 5a)
(70)m:|3|3|3|3|3|3|3|3|3|3|3|3| (70)
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Losses e.g. evaporation (negative values) (Table 5)

(7L)m= |-123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | -123.29 | (72)
Water heating gains (Table 5)
(72)m= | 137.34| 134.86 | 129.71 | 122.7 | 118.16 | 111.75 | 106.31 | 113.28 | 115.76 | 123.01 | 131.2 | 134.87 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 674.13| 671.82 | 649.21 | 611.79 | 572.02 | 535.02 | 511.82 | 518.62 | 538.56 | 576.22 | 619.63 | 653.9 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
Northeastoox[ o077 | x| 862 | x| 11228 | x| o063 | x| o7 | = 2072 |9
Northeastoox| o077 | x| 862 | x| 2207 | x| o083 | x| o7 | =] 60.5 |75)
Northeastoox| o077 | x| 862 | x| 4138 | x| o063 | x| o7 | =] 10001 |79
Northeastoox| o077 | x| 862 | x| 6796 | x| o063 [ x[ 07 | =] 17002 |79
Northeastoox| o077 | x| 862 | x| o135 | x| o063 [ x[ 07 | =] 24084 |79
Northeastoox[ o077 | x| 862 | x| o738 | x| o3 | x| o7 | =| 25655 |79
Northeast o,9x| 0.77 | X | 8.62 | X | 91.1 | X | 0.63 | p | 0.7 | = | 240 |(75)
Northeasto9x| o7z, | x| 862 | x| 726 4 x| o6 | x| o7 | =| 108 |75
Northeastoox| o077 . | x| se2 | x| s042 /| x| o063 | x| o7 | =| 13288 |79
Northeast O.9x| 0.77 | X | 8.62 | X | 28.07 | X | 0.63 | X | 0.7 | = | 73.94 |(75)
Northeast 0.9x | 0.77 [ x| 8.62 [ x| 14.2 [ x| 0.63 [ x| 0.7 [ =] 37.4 |75)
Northeastoox| o077 | x| 862 [ x| 921 | x| ‘o083 [ x| o7 | =| 2422 [®
East. _o.x] 2 | /| o067 |x| 1964 | x| o063 | x| o7 |=| soa |7
East  0.9x| 2 | x| o067 | x| 1064 | x| o | x| o7 | =] 8.04 |76)
East  0.9x| 2 | x| o7 | x| 342 | x| oes | x| o7 | =| 15873 |09
East  0.9x| 2 | x| o067 | x| 342 | x| oes | x|[ o7 | =] 15873 |09
East  0.9x| 2 | x| o067 | x| es27 | x| o063 | x[ o7 | =] 2591 |09
East 0. 2 [ x| o067 | x| 6327 | x| o063 | x| o7 | = 2501 |9
Bast  0.9x| 2 | x| o067 | x| 9228 | x| o0es | x| o7 | = a9 e
Bast  0.9x| 2 [ x[ o067 | x| 92 | x| o0e3 | x| o7 | = a9 |79
East  0.9x| 2 | x| o7 | x| 1800 | x| oes | x[ o7 | =]  4e3: |9
East  0.9x| 2 | x| o067 | x| 109 | x| oes | x[ o7 | =] 463 |9
Bast  0.9x| 2 [ x| o067 | x| 1577 | x| o0es | x| o7 | =| araa |09
East 0. 2 | x{ o067 | x| 1577 | x| o063 | x| o7 | =| a4 |@e
East  o.ox| 2 [ x| o067 | x| 11022 | x| o063 | x| o7 | =| 4514 |79
Bast  0.9x| 2 [ x[ o067 | x| 1022 | x| o063 | x| o7 | =[ 4514 |9
Bast  0.9x| 2 | x[ o067 | x| o468 | x| o0e3 | x| o7 | =| 3w |79
East  0.9x 2 | x| o067 | x| 9468 | x| o063 | x| o7 | =| 3w |79
East  0.9x| 2 | x| o067 | x| 739 | x| o6z | x[ o7 | =] 3014 |09
East 0. 2 [ x| o067 | x| 7359 | x| o0es | x| o7 | =[ 3014 |09
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East  0.9x| 2 | x| o067 | x| 4559 | x| o0es | x|[ o7 | =] 1867 |9
East  0.9x| 2 | x| o067 | x| 4559 | x| o6z | x[ o7 | =] 1867 |9
East 0. 2 [ x| o067 | x| 2449 | x| o063 | x| o7 | =[ 1008 |6
East o,9x| > | X | 0.67 | X | 24.49 | X | 0.63 | X | 0.7 | = | 10.03 |(76)
East  0.9x| 2 | x| o7 | x| 1615 | x| o | x| o7 | =] 6.61 |76)
East  0.9x| 2 | x| o7 | x| 1615 | x| o | x| o7 | =] 6.61 |76)
Southeasto_gx| 0.77 | X | 4.41 | X | 36.79 | X | 0.63 | X | 0.7 | = | 49.59 |(77)
Southeastoox| o077 | x[ 372 | x| 79 | x[ o063 | x| o7 | = a8 |
Southeastoox| o077 | x| 441 | x| e267 | x| o83 | x| o7 | =[ saar |
Southeastoox| o077 | x| 372 | x| e67 | x| o063 | x| o7 | =[ 7125 |
Southeastoox| o077 | x [ 4a1 | x| 875 | x| o063 | x| 07 [ = 1557 |
Southeastoox| o077 | x[ 372 | x| s | x| o063 | x| o7 | =[ 9740 |
Southeastoox| o077 | x| 441 | x| 10625 | x| o0es3 | x| o7 | =[ 132 |
Southeastoox| o077 | x| 372 | x| 10625 | x| o063 | x| o7 | =[ 1208 |07
Southeasto,9x| 0.77 | X | 4.41 | X | 119.01 | X | 0.63 | X | 0.7 | = | 160.4 |(77)
Southeastoox| o077 | x| 372 | x| 11000 | x| o3 | x| o7 | =[ 13 |
Southeastoox| o077 | x[ 441 | x| 1815 | x| o6z | x| o7 | =[ 1s024 |
Southeastooxl. 077 | xpfosgzaena] x| 11815 [ox 063 | o 07 | = 13432 |
Southeastoox| o7z | x| 441 x| 1391 J x| o6z | x| o7 | =| 15882 |
Southeastoox| o077 | x| 372 | x| 1391/ | x| ~o0es | x| o7 | =[ 1208 |07
Southeasto,9x| 0.77 | X | 4.41 | X | 104.39 | X | 0.63 | X | 0.7 | = | 140.69 |(77)
Southeasto.ox| o077 | x| 372 | x| 10439 wwefw 063 | x| o7 | = 1ses |
Southeastoox| o077 | x| 441 | x| o288 | x| ees | x| o7 | =[ 12524 |
Southeastogx| o077 | x| 372 | x|, g8 | x| oes | x| o7 | =[ 1088 |
Southeasto_gx| 0.77 | X | 4.41 | X | 69.27 | X | 0.63 | X | 0.7 | = | 93.36 |(77)
Southeastoox| 077 | x[ 372 | x| 927 | x[ o063 | x| o7 | =[ 71 |
Southeastoox| o077 | x| 441 | x| aa0r | x[ o3 [ x| o7 | = 59.4 |77
Southeastoox| o077 | x| 372 | x| aa07 | x| o3 | x| 0.7 [ =] 50.1 [77)
Southeasto,gxl 0.77 | X | 4.41 | X | 31.49 | X | 0.63 | X | 0.7 | = | 42.44 |(77)
Southeastoox| o077 | x| 372 | x| a4 [ x[ o0es | x| o7 | = 35.8 |77
South  oox| o077 | x| s12 | x| 475 | x[ o063 | x| o7 | = 7315 |9
South  oox| o077 | x| 794 | x| 4675 | x| o0es | x| o7 | =[ 11345 |9
South  o9x| o077 | x| 402 | x| 475 | x| o063 | x| o7 | =[ 5744 |09
South  oox| o077 | x| 73 | x| 475 | x[ o063 | x| o7 | =[ 10445 |9
South  oox| o077 | x| s12 | x| sz | x| o063 | x| o7 | =[ 11081 |9
South  oox| o077 | x| 7ea | x| sz | x| o063 | x| o7 | =[ 188 |09
South  oox| o077 | x| 402 | x| 757 | x[ o063 | x| o7 | =[ ea0r |9
South  oox| o077 | x| 73 | x| st | x| o0es | x| o7 | =[ 1105 |9
South  o9x| o077 | x| s12 | x| 97zs3 | x[ o3 | x| o7 | =[ 1261 |9
South  o9x| o077 | x| 794 | x| o7zs3 | x[ o3 | x| o7 | =[ 2367 |9
South  oox| o077 | x| 402 | x| ersa | x| o063 | x| o7 | =[ 11083 |9
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South  o9x| o077 | x| 73 | x| ers3 | x| o0es3 | x| o7 | =[ 21789 |79
South  oox| o077 | x[ s12 | x| 11023 | x[ o063 | x| o7 | =[ 17040 |09
South  o9x| o077 | x| 794 | x| 11023 | x| o3 | x| o7 | =[ 26740 |79
South  o9x| o077 | x| 402 | x| 11023 | x| o3 | x| o7 | =[ 1343 |9
South  oox| o077 | x| 7am | x| 1028 | x| o6z | x| o7 | = 2e27 |9
South  oox| o077 | x| s12 | x| 1487 | x| o063 | x| o7 | =[ 17074 |9
South  o9x| o077 | x| 794 | x| 11487 | x| o0es | x| o7 | =| o874 |9
South  o9x| o077 | x| 402 | x| 11487 | x[ o0es | x| o7 | =[ 14113 |9
South  o9x| o077 | x| 73 | x| 11487 | x| o3 | x| o7 | =[ 25663 |9
South  o9x| o077 | x| s12 | x| 11055 | x| o063 | x| o7 | =[ 17208 |9
South  oox| o077 | x| 7ea | x| 10ss | x[ o063 | x| o7 | =[ 26825 |9
South  oox| o077 | x[ 402 | x| 1085 | x[ o063 | x| o7 | =[ 1382 |09
South  o9x| o077 | x| 73 | x| 108 | x| o0es | x| o7 | =[ 22697 |79
South  o9x| o077 | x| 512 | x| 1801 | x| o0es3 | x| o7 | =[ 1e000 |79
South  o9x| o077 | x| 794 | x| 10801 | x| o3 | x| o7 | =[ 2621 |9
South  o9x| o077 | x| 402 | x| 10801 | x| o3 | x| o7 | =[ 1327 |@®
South  oox| o077 | x| 7am | x| w801 | x| o6z | x| o7 | = 2m3 |9
South0oxl 077 | xpfumsazenal x| 10480 [oxd 063 | pelumserand =pliaesisa @@
South  oox| “ozzn. | x| 794 ['x| 1048 | x| o6z | x| o7 | =| osass |79
South  oox| o077 | x| 402 | x| 10489/ | x| o0es | x| o7 | =[ 188 |09
South  oo9x| o077 | x| z8r..4 x| 10489 | x| 0es | x|..o0z | = 2343 |9
South  oo9x| o077 | x| 512 | x| 1018 wwefs 063 | x| o7 | = 15042 |79
South  oox| o077 | x| 794 | x| 10is | x| ees |x| o7 | =[ 241238 |09
South  ~oox| o077 | x| 402 | x| 018 | x| oes | x| o7 | =[ 1817 |09
South  o9x| o077 | x| 73 | x| 1018 | x| o0es | x| o7 | =[ 262 |79
South  oox| o077 | x| 512 | x| 859 | x| o0ea | x| o7 | =[ 1202 |09
South  o9x| o077 | x| 794 | x| ss9 | x| o3 | x| o7 | =[ 2004 |8
South  o9x| o077 | x| 402 | x| ss9 | x| o3 | x| o7 | =[ 10146 |09
South  oox| o077 | x| 7am | x| sse | x[ oes | x| o7 | = 185 |9
South  oox| o077 | x| s12 | x| ssa2 | x[ o6 | x| o7 | =[ s |09
South  o9x| o077 | x| 794 | x| ss4a2 | x| o063 | x| o7 | =[ 1347 |9
South  oox| o077 | x[ 402 | x| ss4a2 | x[ o063 | x| o7 | =  esos |09
South  o9x| o077 | x| 73 | x| ssa2 | x[ o3 | x| o7 | =[ 1238 |09
South  o9x| o077 | x| s12 | x| 404 | x| o3 | x| o7 | =  e2 |09
South  oox[ 077 | x| 7e4a | x[ a4 | x[ oes | x| 07 [ = | 98.03 |(78)
South  oox| o077 | x| 402 | x| 404 | x| o0& | x| 07 [ = | 49.63 [78)
South  oox| o077 | x[ 7am | x| 404 | x[ o063 | x| o7 | =  e025 |9
Southwestoox| 077 | x[ os2 | x| s | [ o0es | x| o7 | =[ 308 |09
Southwesto,9x| 0.77 | X | 3.8 | X | 36.79 | | 0.63 | X | 0.7 | = | 42.73 |(79)
Southwestoox| o077 | x| o052 | x| 6267 | [ o063 | x| o7 | =[ se76 |9
Southwestoox| o077 | x[ 38 | x| eer | [ o063 | x| o7 | = 7278 |09
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Southwestoox| 077 | x[ os2 | x| s | [ o063 | x| o7 | = s |09
Southwestoox| o077 | x| 38 | x| s | [ o063 | x| o7 | =[ 99s9 |9
Southwestoox| o077 | x| o052 | x| 10825 | [ o3 | x| o7 | =[ 1013 |9
Southwestoox| o077 | x| 38 | x| 10825 | [ o3 | x| o7 | =[ 12339 |9
Southwestoox| o077 | x[ os2 | x| 1900 | [ o6z | x| o7 | =[ 11348 |09
Southwestoox| o077 | x[ 88 | x| 190 | [ o6z | x| o7 | =[ 1321 |09
Southwesto.ox| 077 | x| o0s2 | x| 1815 | [ o0es | x| o7 | =[ 11286 |09
Southwestoox| o077 | x| 38 | x| 1815 | [ o0es | x| o7 | =[ 1wa |09
Southwestoox| o077 | x| o052 | x| 1391 | [ o3 | x| o7 | =[ 106 |9
Southwestoox| o077 | x| 38 | x| 1391 | [ o3 | x| o7 | =[ 13220 |79
Southwesto,9x| 0.77 | X | 0.52 | X | 104.39 | | 0.63 | X | 0.7 | = | 99.54 |(79)
Southwestoox| o077 | x[ 38 | x| 10430 | [ o6z | x| o7 | =[ 12123 |09
Southwestoox| 077 | x[ os2 | x| o285 | [ o063 | x| o7 | =[ sssa |(9
Southwesto.ox| o077 | x[ 38 | x| e85 | [ o063 | x| o7 | =[ 10783 |79
Southwestoox| o077 | x| os2 | x| 6927 | [ o3 | x| o7 | =[ e0s |9
Southwestoox| o077 | x| 38 | x| e92z | [ o3 | x| o7 | =[ sas |09
Southwestoox| 077 | x[ os2 | x| 407 | [ o0es | x| o7 | = 40 |09
Southwestooxf 077 | x/ 3.8 Lx | 407 || 063 | e 0.7 b =4 51.18 |79)
Southwestoox| o770, | x| o052  ['x | =349 4 | oes | x| o7 | = 002 |9
Southwestoox| o077 . | x| 38 | x| 3149 /| | o063 |x| o7 | =[ zesz |09
Northwestoox| o077 | x| 1069 | x| 1128/ | x| o063 [ x| .0z =| 68 [@6D
Northwestoox[ o077 | x/| 1069 | x| 2297 e 063 | x| o7 | = 73 |6
Northwestoox| o077 | x| 1069 | x| 413 | x| ‘oes [ x| o7 | =| 13518 |
Northwestoox| o077 | x| 1069 [ x| 6796 | x| o83 [ x| o7 | =] 2020 |@
Northwestoox| o077 | x| 1069 | x| 9135 | x| o063 [ x[ 07 | =] 20843 |e8D)
Northwestoox| o077 | x| 1069 | x| o738 | x| o063 [ x[ 07 | =] 3816 |@D
Northwestoox[ 077 | x| 1069 | x| 911 | x| o3 | x| o7 | =| 20763 @)
Northwestoox[ 077 | x| 1069 | x| 7263 | x| o3 | x| o7 | =| 23727 |
Northwestoox| o077 | x| 1069 | x| 5042 | x| o063 | x| 07 [ = | 16472 |61
Northwestoox| o077 | x| 1069 | x| 2807 | x| o063 [ x| o7 | =] 91.7 |61)
Northwesto.ox| o077 | x| 1069 | x| 242 | x| o063 | x| o7 | =| 4638  |@6YD)
Northwestoox| 077 | x [ 1060 | x[ 921 | x[ o063 | x[ 07 [ =] 30.1 |(81)
Rooflights 0.9x | 1 [ x| 3.98 [ x| 26 [ x| 0.63 [ x| 0.7 [ =] 41.11 |(82)
Rooflights 0.9x | 1 [ x| 398 | x| s | x| oes | x| o7 | =[] 839 |6
Rooflights 0.9x | 1 | x| 398 | x[ 96 | x| o063 | x[ o7 |=] 18 |62
Rooflights 0.9x | 1 | x| 388 | x| 10 | x| o063 | x| o7 | =] 2372 @&
Rooflights 0.9x | 1 | x| 398 | x| 192 | x| oes | x|[ o7 | =] szer [@2
Rooflights 0.9x | 1 | x| 398 | x[ 200 | x| o063 |x[ o7 | =] 93626 [
Rooflights 0.9x | 1 [ x| 398 | x| 18 | x| o0es | x| o7 | =| 20887 [®
Rooflights 0.9x | 1 [ x| 398 | x| 157 | x| o0es | x| o7 | =| - 2a827 |®
Rooflights 0.9x | 1 | x| 398 | x[ 15 | x| o6z | x[ o7 | =] |18 [
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Rooflights 0.9x | 1 | x| 398 | x| e | x| o0es | x[ o7 | =] 10437 |62
Rooflights 0.9x | 1 | x| 398 | x[ s | x| oes |x[ o7 |=| 518 |6
Rooflights 0.9x | 1 [ x| 398 | x| 21 | x| o063 | x| o7 |=[ s2a |6
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

@®3)m=| 6415 |1111.39| 1569.25| 2024.19| 2338.93| 2353.23| 2055.8 |2016.43| 1726.19| 1241.52| 7718 | 546.76 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |1315.63| 1783.21| 2218.46| 2635.98| 2910.95| 2888.25| 2767.62| 2535.04| 2264.75| 1817.74| 1391.43| 1200.66| (84)

Temperature during heating periods in the living area from Table 9, Thl (°C)
Utilisation factor for gains for living area, hl,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov | Dec
@m=| 1 1 099 | 095 | o8 [ 069 | 053 [ 059 | 084 | 098 1 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.41 | 19.65 | 19.99 | 20.41 | 20.74 | 20.93 | 20.98 | 20.97 | 20.83 | 20.36 | 19.8 | 19.38 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 19.8 | 19.81 | 19.81 | 19.82 | 19.82 | 19.83 | 19.83 | 19.83 | 19.83 | 19.82 | 19.82 | 19.81 | (88)
Utilisation factor-for gains for rest of dwelling;h2,m (see Table 9a)
(89)m=| 1 | 0.99 | 0.98 | 0.93 | 0.8 | 0.59 | 0.4 | 0.46 | 0.76 | 0.96 | 1 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow/steps 3'to 7 in Table 9¢)
(90)m=| 17.7 | 18.04 | 18.54 | 19.13 | 19.58 | 19.78 | 19/82 | 19.82 | 19.69 | 19.08 | 18.27 | 17,64 (90)
fLA = Living area + (4) = 0.54 (91)
Mean internal temperature (for the whole dwelling) = flL/A x T1 + (1 — fLA) X T2
(92)m=| 18.62 | 18.91 | 19.32 | 10.82 | 20.2 | 20.4 | 20.45 | 20.44 | 20.31 | 19.77 | 19.09 | 18.58 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 18.62 | 18.91 | 19.32 | 19.82 | 20.2 | 20.4 | 20.45 | 20.44 | 20.31 | 19.77 | 19.09 | 18.58 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m=| 1 | 0.99 | 0.98 | 0.93 | 0.82 | 0.65 | 0.47 | 0.53 | 0.8 | 0.96 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= |1313.14| 1770.76| 2169.24| 2454.88| 2398.16| 1864.2 |1300.09| 1346.72| 1801.41| 1751.81| 1384.67| 1199.13| (95)
Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97)m= | 5052.5 | 4932.09| 4504.8 |3800.08| 2954.63| 1998.36| 1325.32| 1389.66| 2144.61| 3185.71| 4180.78| 5031.66| 97)
Space heating requirement for each month, kwWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m:|2782.08|2124.41|1737.65| 968.54|414.01| 0 | 0 | 0 | 0 |1066.82| 2013.2|2851.4
Total per year (kWh/year) = SUM(98)..59.12 = 13958.11 |(98)

Space heating requirement in kwWh/mz2/year
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Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 93.5 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
|2782.08| 2124.41| 1737.65| 968.54 | 414.01 | 0 | 0 | 0 | 0 |1066.82| 2013.2 | 2851.4 |
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|2975.49| 2272.1 |1858.45| 1035.87| 442.79 | 0 | 0 | 0 | 0 |1140.98| 2153.15| 3049.62
Total (kWh/year) =Sum(211), ,,, = 14928.46 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m=|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)

Water heating

Output from water heater (calculated above)
| 230.11| 202.83 | 213.03 | 190.99 | 187.18 | 167.28 | 160.68 | 176.28 | 175.96 | 198.05 | 209.38 | 224,58

Efficiency of water heater 79.8 (216)

(217)m:| 89.58 | 89.45 | 89.19 | 88.54 | 86:87 | 79.8 | 798 | 79.8 | 79.8 | 88.64 | 89.37 | 89,62 (217)

Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 256.87| 226.74 | 238.84 | 215.7 | 215.47 | 209.62 | 201.35 | 220.9 | 220.5 | 223.43 | 234.29 | 250.59

Total = Sum(219a), ,, = 2714.3 |(219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 14928.46

Water heating fuel used 2714.3

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)
boiler with a fan-assisted flue (230€)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 75 (231)
Electricity for lighting 671.54 (232)
Energy Emission factor Emissions
kWhl/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = II|(263)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
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Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (232) x = | aass3 |wes

Total CO2, kglyear sum of (265)...(271) = (272)

reR - e Jen

DRAFT
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Regulations Compliance Report

Approved Document L1A, 2013 Edition, England assessed by Stroma FSAP 2012 program, Version: 1.0.4.14
Printed on 27 July 2018 at 15:30:36

Project Information:

Assessed By: 0 Building Type: Detached House
NEW DWELLING DESIGN STAGE Total Floor Area: 346.6m?

Site Reference :  Fitzroy Park Plot Reference:  Plot5 - MVHR + PV
Address : Plot 5, 55 Fitzroy Park, London, N6 6JA

Name:

Address :

This report covers items included within the SAP calculations.
It is not a complete report of regulations compliance.

1la TER and DER

Fuel for main heating system: Mains gas

Fuel factor: 1.00 (mains gas)

Target Carbon Dioxide Emission Rate (TER) 14.73 kg/m?

Dwelling Carbon Dioxide Emission Rate (DER) -1.26 kg/m? OK

1b TFEE and DFEE
Target Fabric Energy Efficiency (TFEE 63.3 kWh/m?

2 Fabric U-values
Element

External wall OK
Floor OK
Roof OK

OK

2a Thermal bridging

Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

Air permeability at 50 pascals 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main Heating system: Database: (rev 429, product index 017691):

Boiler systems with radiators or underfloor heating - mains gas

Brand name: Vaillant

Model: ecoTEC plus 630 H system A

Model qualifier: VU GB 306/5-5 A

(Regular)

Efficiency 89.4 % SEDBUK2009

Minimum 88.0 % OK

Secondary heating system: None

Stroma FSAP 2012 Version: 1.0.4.14 (SAP 9.92) - http://www.stroma.com Page 1 of 2



Regulations Compliance Report

5 Cylinder insulation

Hot water Storage: Measured cylinder loss: 2.00 kWh/day
Permitted by DBSCG: 2.56 kWh/day OK
Primary pipework insulated: Yes OK
Space heating controls TTZC by plumbing and electrical services OK
Hot water controls: Cylinderstat OK
Independent timer for DHW OK
Boiler interlock: Yes OK
7 Low energy lights
Percentage of fixed lights with low-energy fittings 100.0%
Minimum 75.0% OK

8 Mechanical ventilation

Continuous supply and extract system

Specific fan power: 0.78
Maximum 15 OK
MVHR efficiency: 86%
Minimum 70% OK
9 Summertime temperature
Overheating risk (Thames valley): Medium OK
Aver
1.97m?
6.35m?
4.27m?2
11.03
5.83m?2
6.47m2
.24m2
Windows facing: North West 2.48m?
Windows facing: South West 9.27m?
Windows facing: South West 5.81m?2
Windows facing: South West 5.81m2
Windows facing: South West 5.81m2
Windows facing: South East 9.06m?
Windows facing: North East 4.09m?2
Windows facing: North East 3.08m?
Windows facing: North West 6.2m2
Ventilation rate: 4.00
Blinds/curtains: None

Closed 100% of daylight hours

10 Key features

Air permeablility 3.0 m3/mzh
Windows U-value 1.1 W/m2K
Doors U-value 1.1 W/m2K

Photovoltaic array
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 5, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) x| 259 @) = [ 44013  |Ga)
First floor (1b) x| 3.02 @) = [ 52303  |@3b)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1le)+.....(1n) @)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)
2. Ventilation rate:

main secondary other total ms3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(Ga)
Number of open flues | o || o |*| o | 7| 0 | x20= |I|(6b)

Number of intermittent fans

Number of passive.vents |I| x10 = |I|(7b)
Number of flueless gas fires |I| x40 = II'(?c)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 )
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter O 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-10.2x (14) + 100] = 0 (15)
Infiltration rate (8) +(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 3 a7)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.15 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20) =1-[0.075x (19)] = 0.92 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = (1)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 3.7 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.18 | 0.17 | 0.17 | 015 | 015 | 0.13 | 0.13 | 0.13 | 0.14 | 0.15 | 0.16 | 0.16
Calculate effective air change rate for the applicable case
If mechanical ventilation:

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a)

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) =

0.5
0.5

73.1

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m:| 031 | 031 | 03 | 0.29 | 0.28 | 0.27 | 0.27 | 0.26 | 0.27 | 0.28 | 0.29 | 03 |

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)m:|0|0|0|0|0 0|0|0|0 0|0|0|

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
(24c)m:|0|0|0|0|0 0| |0|0 0|0|0|

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=|o|o|o|o|o|o|o|o|o|o|o|o|
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)

(25)m=| 0.31 | 0.31 | 0.3 | 0.29 | 0.28 | 0.27 | 0.27 | 0.26 | 0.27 | 0.28 | 0.29 | 03 |
fea ) 4 W ]
ELEMENT Gross Openings Net Area U-value AXU k-value

area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K
Doors Type 1 [ 24 | x[ 11 | =] 284 |
Doors Type 2 [ 24 | x[ 11 | =] 264 |

Windows Type 1 XU[L/(1.1)+0.04] =
Windows Type 2 XU[L/(1.1)+0.04] =
Windows Type 3 XU[L/(1.1)+0.04] =
Windows Type 4 xU/[L/( 1.1)+0.04] =
Windows Type 5 XU[L/(1.1)+0.04] =
Windows Type 6 6.47 x1/[1/(1.1)+0.04] = 6.82
Windows Type 7 3.24 x1/[1/(1.1)+0.04] = 341
Windows Type 8 2.48 x1[1/(1.1)+0.04] = 2.61
Windows Type 9 9.27 x1[1/(1.1)+0.04] = 9.77
Windows Type 10 5.81 x1[1/(1.1)+0.04] = 6.12
Windows Type 11 5.81 x1[1/(1.1)+0.04] = 6.12
Windows Type 12 5.81 x1[1/(1.1)+0.04] = 6.12
Windows Type 13 xU[1(1.1)+0.04] = [ o955
Windows Type 14 xU[1(1.1)+0.04] = [ 231
Windows Type 15 3.08 x1/[1/(1.1)+0.04] = 3.25
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DER WorkSheet: New dwelling design stage

Windows Type 16 xU[(11)+0.04] = | 653 @7
Floor Type 1 [ 17341 | x| o013 | =| 225433 | | [ | |28)
Floor Type 2 [ 3697 | x| o013 | =[ 4soer | | || | 28)
Walls Typel | 15053 | [ 4644 | | 10400 | x[ o015 | =| 1561 | | [ | [(29)
Walls Type2 | 16948 | | 4013 | [ 12035 | x| o015 | =[ 1805 | | | | |29
Roof Typel [ 3683 | [ o | [ 368 | x[ o013 | =] 47 | | [ | | 30)
Roof Type2 [ 17319 | [ o | [ 1719 | x[ o013 | =[ 22m | | [ | |30)

Total area of elements, m2 740.41 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 189.24 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Low 100 (35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

i

Thermal bridges : S (L x Y) calculated using Appendix K 62.63 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 251.87 (37)
Ventilation heat loss calculated monthly (38)m = 0.83 % (25) X (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m=| 99.9 | 98.79 || 97.68 | 92.11 91 85.44 | 85.44 | 8432 | 87.66 91 93.23 | 95.45 (38)

Heat transfer coefficient, W/K (39)m = (37) + (88)m
(39)m= | 351.78| 350.66 | 349.55 | 343.99 | 342,87 | 337.31 | 337.31 | 336.2 | 339.53 | 342.87 | 345.1 | 347.32

Average = Sum(39)..... /12= 343.71 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m + (4)
(40)m=| 1.01 | 1.01 | 1.01 | 0.99 | 0.99 | 0.97 | 0.97 | 0.97 | 0.98 | 0.99 | 1 | 1

Average = SUM(40). 1. /12= 0.99 | 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 110.02 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 121.02| 116.62 | 112.22 | 107.82 | 103.42 | 99.02 | 99.02 | 103.42 | 107.82 | 112.22 | 116.62 | 121.02

Total = Sum(44), . = 132027 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= | 179.48| 156.97 | 161.98 | 141.22 | 1355 | 116.93 | 108.35 | 12433 | 125.82 | 146.63 | 160.06 | 173.81
Total = SUM(45),_ = 1731.08  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.92 | 23.55 | 24.3 | 21.18 | 20.33 | 17.54 | 16.25 | 18.65 | 18.87 | 21.99 | 24.01 | 26.07 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 250 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): (48)
Temperature factor from Table 2b (49)
Energy lost from water storage, kWh/year (48) x (49) = (50)
b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I| (51)
If community heating see section 4.3
Volume factor from Table 2a 0 (52)
Temperature factor from Table 2b 0 (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = 0 (54)
Enter (50) or (54) in (55) 1.08 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 324 | 33.48 | 33.48 | 324 | 33.48 | 324 | 33.48 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 33.48 | 30.24 | 33.48 | 324 | 33.48 | 32.4 | 33.48 | 33148 | 324 | 33.48 | 324 | 33.48 | (57)
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 236.22 | 208.22 | 218.72 | 196.13 | 192.24 | 171.84 | 165.09 | 181.08 | 180.73 | 203.37 | 214.97 | 230.55 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 236.22 | 208.22 | 218.72 | 196.13 | 192.24 | 171.84 | 165.09 | 181.08 | 180.73 | 203.37 | 214.97 | 230.55

Output from water heater (annual):. 1 2399.17 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=|105.07| 93.19 | 99.25 | 90.88 | 90.45 | 82.81 | 81.42 | 86.73 | 85.76 | 94.15 | 97.15 |1o3.19| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 44.13 | 39.19 | 31.88 | 24.13 | 18.04 | 15.23 | 16.46 | 21.39 | 28.71 | 36.45 | 42.55 | 45.36 | (67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 494.99| 500.13 | 487.19 | 459.63 | 424.85 | 392.15 | 370.31 | 365.18 | 378.12 | 405.68 | 440.46 | 473.15 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(71)m:| -127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | (72)
Water heating gains (Table 5)
(72)m= | 141.22 | 138.68 | 133.4 | 126.23 | 12157 | 115.01 | 109.44 | 116.58 | 119.12 | 126.54 | 134.93 | 138.69 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 754.23| 751.89 | 726.35 | 683.88 | 638.34 | 596.28 | 570.09 | 577.03 | 599.83 | 642.56 | 691.82 | 731.09 | (73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
Northeastoox| o077 | x| 197 | x[ 1128 | x| 0.6 [ x| 0.7 [ =] 6.47 | (75)
Northeastoox| o7z, | x| 400 x| 128 J x| os | x| o7 | =| 1348 |79
Northeastoox| o077 . | x| 808 | x| 1128 /f x| o6 | x| o7 |=| 1011 |79
Northeast o_gx| 0.77 | X | 1.97 | X | 22.97 | X | 0.6 | X | 0.7 | = | 13.17 |(75)
Northeast o,9x| 0.77 | X | 4.09 | X | 22.97 | X | 0.6 | X | 0.7 | = | 27.34 |(75)
Northeastoox| o077z | x| 308 [ x| 2207 | x| ‘es [ x| o7 | =| 2088 |73
Northeastooxl=077 | x/[ 107 | [ 4138 | x| 0.6 [ x| 07 [ =] 23.73 [(75)
Northeastoox| o077 | x| 400 | x| 4138 | x| 0.6 | x| 07 [ = | 49.26 [(75)
Northeastoox| o077 | x| 308 | x| 413 | x| o6 | x| o7 | =|  sr00 |79
Northeastoox| o077 | x| 197 | x| 6796 | x| 06 | x| o7 | =| sser |79
Northeastoox| 077 | x[ 400 | x[ 6796 | x| 0.6 [ x| 07 [ =] 80.9 |75)
Northeastoox[ o077 | x| 308 | x| 6796 | x| 06 | x| o7 | = 6002 |79
Northeastoox[ o077 | x| 1297 | x| o135 | x| 06 | x| o7 | =| 5238 |79
Northeastoox| o077 | x| 400 | x| o135 | x[ o6 | x| o7 | =| 1874 |79
Northeast 0.9x| 0.77 | X | 3.08 | X | 91.35 | X | 0.6 | X | 0.7 | = | 81.89 |(75)
Northeastoox| o077 | x| 197 | x| 9738 | x[ 06 | x| o7 | =| ss8 |79
Northeastoox| o077 | x| 400 | x| 9738 | x[ o6 | x| o7 | =| 159 |79
Northeastoox[ o077 | x| 308 | x| o738 | x| 06 | x[ o7 | =] 87.3 |75)
Northeast 0.9x | 0.77 [ x| 1.97 [ x| 91.1 [ x| 0.6 [ x| 0.7 [ =] 52.24 [(75)
Northeastoox| o077 | x| 400 | x| e11 | x| o6 | x| o7 | =| 1084 |79
Northeastoox| o077 | x| 808 | x| a1 | x[ 06 | x| o7 | =| ser |79
Northeasto.ox[ o077 | x [ 197 | x[ 7283 | x| 06 | x| 07 [ =] 41.64 |75)
Northeastoox| o077 | x| 400 | x| 76 | x[ o6 | x| o7 | =| 84 |79
Northeastoox[ o077 | x| 308 | x| 7263 | x| 06 | x| o7 | = ‘611 |79
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Northeast o_gxl 0.77 | X | 1.97 | X | 50.42 | X | 0.6 | X | 0.7 | = | 28.91 |(75)
Northeastoox| o077 | x| 400 | x| s042 | x[ 06 | x| o7 | =] e02 |79
Northeast o,9x| 0.77 | X | 3.08 | X | 50.42 | X | 0.6 | X | 0.7 | = | 45.2 |(75)
Northeast 0.9x | 0.77 [ x| 1.97 | x| 2807 | x| 0.6 [ x| 0.7 [ =] 16.09 [(75)
Northeastoox| o077 | x| 400 | x| 2807 | x| 06 | x| o7 | =|  sa |79
Northeastoox| o077 | x| 308 [ x| 2807 | x| o6 [ x| o7 | =] 2516 |9
Northeasto.ox[ o077 | x [ 197 | x[ 142 | x| 06 | x| 07 | = | 8.14 |75)
Northeast o,gx| 0.77 | X | 4.09 | X | 14.2 | X | 0.6 | X | 0.7 | = | 16.9 |(75)
Northeastoox| o077 | x| 308 | x[ 142 | x| o6 | x[ o7 | =| 1273 |9
Northeastoox[ o077 | x| 197 | x| 921 | x| 06 | x[ o7 | =] 5.28 |75)
Northeastoox| o077 | x [ 400 | x| 921 | x| 0.6 [ x| 07 [ = | 10.97 [(75)
Northeastoox| o077 | x| 308 | x| 921 | x| 06 | x| o7 | =] 8.26 |75)
Southeastoox| o077 | x[ 635 | x| s [ x[ os | x| o7 | = 68 |7
Southeastoox| o077 | x| 427 | x| sere | x| oe | x| o7 | =| 4573 |07
Southeasto,9x| 0.77 | X | 5.83 | X | 36.79 | X | 0.6 | X | 0.7 | = | 62.43 |(77)
Southeastoox| o077 | x| 906 | x| 379 | x[ 06 | x| o7 | =[  ero3 |
Southeastoox| o077 | x| 635 | x| e267 | x[ o6 | x| o7 | =[ 11584 |
Southeastooxl. 077 | xifongor] x| 267 [ 0.6 | o 0.7 b =4 77.89 |7)
Southeastoox| o770, | x| s8 [ x| e67 x| os | x| o7 | = 1083 |77
Southeastoox| o077 | x| 906 | x| 6267 /| x| 06 | x| o7 | =[ 122 |07
southeastoox[ 077 | x [ eas. x| es75/ | x| 0.6 [ x| 0.7 [ =] 15849  |(77)
Southeast 0.9x | 0.77 | x| 4.27 bx | 8575wl 0.6 [ x| 0.7 [ =] 106.58 [77)
Southeastoox| o077 | x| sss | x| s | x| ‘es | x| o7 | = wsm |
Southeastogx| o077 | x| 906 | x| s | x| a6 | x| o7 | = 2818 |0
Southeastoox| 077 | x[ 635 | x| 1625 | x[ o6 | x| o7 | =[ 1938 |
Southeastoox| o077 | x| 427 | x| 1625 | x| o6 | x| o7 | =] 13205 |77
Southeastoox| o077 | x| s8 | x| 10825 | x[ o6 | x| o7 | =[ 1803 |
Southeastoox| o077 | x| 906 | x| 10825 | x[ o6 | x| o7 | =[ 28010 |7
Southeastoox| 077 | x [ e3s | x| 11000 | x| 0.6 | x| 07 [ = 21006 |
Southeastoox| o077 | x [ 42z | x| 1900 [ x[ os | x| o7 | = 1w |
Southeastoox| o077 | x| 588 | x| 11901 | x[ 06 | x| o7 | =[ 20195 |07
Southeastoox| 077 | x[ 90 | x| 11900 | x[ o6 | x| o7 | =[ sss |
Southeastoox| o077 | x| 63 | x| 1815 | x[ o0 | x| o7 | =[ 2837 |
Southeastoox| o077 | x| 427z | x| 1815 | x[ o6 | x| o7 | =[ 1468 |7
Southeastoox| o077 | x| sss | x| 1815 | x[ os | x| o7 | =[ 20049 |7
Southeasto_gxl 0.77 | X | 9.06 | X | 118.15 | X | 0.6 | X | 0.7 | = | 311.56 |(77)
Southeastoox| o077 | x| 635 | x| 11301 | x[ o6 | x| o7 | =[ 21088 |07
Southeastoox| o077 | x| 427 | x| 1301 | x[ 06 | x| o7 | =[ 15 |
Southeastoox| o077 | x| s8 | x| 1391 | x[ o0 | x| o7 | =[ 19320 |
Southeastoox| o077 | x| 906 | x| 1391 | x[ o6 | x| o7 | =[ 3003 |7
Southeastoox| o077 | x[ 635 | x| 10430 | x[ o6 | x| o7 | =[ 19204 |
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Southeasto.ox[ o077 | x [ 427 | x [ 10430 | x| 06 | x| 07 [ =] 12074 |(77)
Southeastoox| o077 | x| 58 | x| 10430 | x[ o6 | x| o7 | =[ 1mua |07
Southeastoox| o077 | x| 906 | x| 10439 | x[ o6 | x| o7 | =[ 21528 |
Southeastoox| o077 | x| 63 | x| 928 | x[ o6 | x| o7 | = 1161 |
Southeastoox| o077 | x [ a2z | x| e28s [ x[ o6 | x| o7 | =[  us4a |
Southeastoox| o077 | x| s83 | x| 28 | x[ o8 | x| o7 | =[ 15788 |
Southeasto_gx| 0.77 | X | 9.06 | X | 92.85 | X | 0.6 | X | 0.7 | = | 244.85 |(77)
Southeastoox| o077 | x| 635 | x| 6927 | x| 06 | x| o7 | =[ 1202 |07
Southeastoox| o077 | x| 427 | x| 6927 | x[ o6 | x| o7 | =[ 8o |7
Southeasto,9x| 0.77 | X | 5.83 | X | 69.27 | X | 0.6 | X | 0.7 | = | 117.54 |(77)
Southeastoox| 077 | x [ 908 | x| e927 | x| 0.6 | x| 07 [ = 166 |07
Southeastoox| o077 | x[ 635 | x| 407 | x[ o8 | x| o7 | = s |
Southeastoox| o077 | x [ a2z | x| as07 | x[ os | x| o7 | =  sarz |
Southeastoox| o077 | x| 583 | x| a7 | x| oe | x| o7 | =| 7478 |07
Southeasto,9x| 0.77 | X | 0.06 | X | 44.07 | X | 0.6 | X | 0.7 | = | 116.21 |(77)
Southeastoox| o077 | x| 63 | x| 34 | x[ o0 [ x| o7 | = 58.2 |77
Southeastoox| o077 | x [ a2z | x| 849 | x[ os | x| o7 | =[ sz |
Southeasto.oxl. 077 | xifonsez] x| 8140 [o 0.6 | o 0.7 b =4 53.43 |7)
Southeastoox| o7z, | x| 906 [ x| 349 J x| oe | x| o7 | = s03 |
Southwesto.ox| o077 | x| 1103 | x| sero /| | o6 | x| o7 | =[ 1812 |09
Southwesto.ox| o077 | x| 6474 x| 379/ | | 0.6 [ x| 0.7 [ =] 69.29 [79)
Southwesto.ox | 0.77 | x| 3.4 bx | 3670 wlw 0.6 [ x| 0.7 [ =] 34.7 [(79)
Southwestoox| o077 | x| 92z | x| ser@ | [ ‘es | x| o7 | =[ 9927z |09
Southwestoox| = o077 | x| ss | x| g | [ o8 |x| o7 | = e2 |09
Southwestoox| o077 | x[ s | x| s | [ os | x| o7 | = e22 |09
Southwestoox| o077 | x| s | x| sere | [ os | x| o7 | =[  e22 |09
Southwestoox| o077 | x| 1108 | x| e67 | [ o6 | x| o7 | =[ 20121 |9
Southwesto.ox | 0.77 | x| 6.47 | x| 6267 | | 0.6 [ x| 0.7 [ =] 118.02 [(79)
Southwesto,9x| 0.77 | X | 3.4 | X | 62.67 | | 0.6 | X | 0.7 | = | 59.1 |(79)
Southwestoox| 077 | x [ e2z | x| 267 | [ o8 | x| o7 | =[ 191 |09
Southwestoox| o077 | x| s | x| 267 | [ o6 | x| o7 | =[ 10508 |9
Southwestoox[ 077 | x [ 581 | x[ e267 | | 0.6 [ x| 07 | = 10598 |9
Southwestoox| o077 | x| ss8 | x| 667 | [ o6 | x| o7 | =[ 1098 |9
Southwestoox| o077 | x| 1108 | x| &7 | [ os | x| o7 | =[ 2s3 |9
Southwestoox| o077 | x| a7 | x| s | [ os | x| o7 | =[ 16149 |9
Southwesto_gxl 0.77 | X | 3.04 | X | 85.75 | | 0.6 | X | 0.7 | = | 80.87 |(79)
Southwestoox| 077 | x [ e27 | x| s | [ os | x| o7 | =[ 2zar |09
Southwestoox| 077 | x| s | x| s | [ os | x| o7 | = wso1 |09
Southwestoox| o077 | x| ss8 | x| &7 | [ o0s | x| o7 | = 1o |09
Southwestoox| o077 | x| s8 | x| &7 | [ os | x| o7 | = 1m0 |09
Southwesto.ox| 077 | x| 1103 | x| 1625 | [ o6 | x| o7 | =[ szann |09
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Southwesto_gx| 0.77 | X | 6.47 | X | 106.25 | | 0.6 | X | 0.7 | = | 200.09 |(79)
Southwestoox| 077 | x [ 324 | x| 1625 | [ o6 | x| o7 | =[ 102 |09
Southwestoox| o077 | x| 927 | x| 10825 | [ o6 | x| o7 | =[ 28668 |9
Southwestoox| o077 | x| s8 | x| 10825 | [ o6 | x| o7 | =[ 17088 |9
Southwestoox| o077 | x[ s | x| w62 | [ o6 | x| o7 | =[ 17088 |9
Southwestoox| 077 | x[ s | x| w625 | [ o6 | x| o7 | =[ 17088 |9
Southwestoox| 077 | x [ 1103 | x| 1900 | [ os | x| o7 | =[ 807 |09
Southwesto.ox| 077 | x| 647 | x| 11901 | [ 06 | x| o7 | =[ 22412 |79
Southwestoox| o077 | x| 324 | x| 1000 | [ o | x| o7 | =[ 11223 |9
Southwestoox| o077 | x| 927 | x| 11000 | [ o6 | x| o7 | =[ sau |@9
Southwesto.ox| o077 | x [ ss1 | x| 119010 | | 0.6 [ x| 07 [ = 20025 |79
Southwestoox| o077 | x| ss | x| 1900 | [ os | x| o7 | =[ 20125 |9
Southwestoox| o077 | x[ s | x| 1900 | [ os | x| o7 | =[ 20125 |9
Southwestoox| o077 | x [ 1103 | x| 1815 | [ os | x| o7 | =[ ‘89z |09
Southwesto,ox | 0.77 | x| 6.47 [ x| 1815 | 0.6 [ x| 0.7 [ =] 222.5 [79)
Southwestoox| o077 | x| 324 | x| 1815 | [ os | x| o7 | =[ 114 |09
Southwestoox| 077 | x[ e2z | x| ms1s | [ os | x| o7 | =[ asms |09
Southwestooxle 077 | xpfumstmmal X | 11815 ol 06 | pelummetsnds =ilummiesd @
Southwesto.ox| o7z, | x| ss [ x| 1815 4 | o0e | x| o7 | =| 1998 |09
Southwestoox| o077 . | x| ss | x| 1si1s/ | | L os | x| o7 | =[ 1908 |09
Southwesto.ox| o077 | x| 11034 x| 11301 | [ 06 | x|l..0z...| = 360 |9
Southwesto.ox | 0.77 | x| 6.47 hox | 11391 wlw 0.6 [ x| 0.7 [ =] 21451 [(79)
Southwestoox| o077 = | x| s24 | x| 1mse | [ “es | x| o7 | =[ 10742 |09
Southwestogx| = 077 | x| 927 | x| msen | [ o8 | x| o7 | =[ sorza |09
Southwestoox| o077 | x[ s | x| 1391 | [ os | x| o7 | =[ 19263 |9
Southwestoox| o077 | x[ s | x| 1392 | [ os | x| o7 | =[ 10263 |9
Southwestoox| o077 | x| s | x| 1391 | [ os | x| o7 | =[ 10263 |9
Southwestoox| o077 | x| 1108 | x| 10430 | [ o6 | x| o7 | =[ smiz |@9
Southwesto.ox| 077 | x [ 647 | x| 10430 | | 0.6 [ x| 07 | = 19658 |79
Southwestoox| 077 | x [ 324 | x| 10430 | [ o8 | x| o7 | =[ 984 |9
Southwesto.ox| 077 | x| 927 | x| 10430 | [ o6 | x| o7 | =[ 2866 |09
Southwesto.ox| o077 | x [ s81 | x| 10439 | [ o6 | x| o7 | =[ 17653 |79
Southwestoox| o077 | x| s | x| 10439 | [ o6 | x| o7 | =[ 17653 |9
Southwestoox| o077 | x| s | x| 10439 | [ o6 | x| o7 | =[ 17653 |9
Southwestoox| o077 | x[ 1103 | x| e28s | [ o8 | x| o7 | =[ 20800 |9
Southwesto_gxl 0.77 | X | 6.47 | X | 92.85 | | 0.6 | X | 0.7 | = | 174.85 |(79)
Southwestoox| o077 | x [ 324 | x| e85 | [ o6 | x| o7 | = szss |9
Southwestoox| 077 | x [ 927 | x| e85 | [ o6 | x| o7 | =[ 25083 |9
Southwestoox| o077 | x| s8 | x| 928 | [ oe | x| o7 | =[ 15702 |9
Southwestoox| o077 | x| s | x| 928 | [ o6 | x| o7 | =[ 15702 |9
Southwestoox| o077 | x| ss | x| e28s | [ o6 | x| o7 | =[ 15702 |9
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Southwestoox| 077 | x [ 1103 | x| ez | [ os | x| o7 | =[ 22038 |09
Southwestoox| 077 | x [ 647 | x| e927z | [ o6 | x| o7 | =[ 1304sa |9
Southwestoox| o077 | x| 324 | x| e927z | [ o6 | x| o7 | =[ e32 |09
Southwesto.ox | 0.77 | x| 9.27 | x| 6927 | | 0.6 [ x| 0.7 [ =] 186.89 [(79)
Southwestoox| o077 | x| s | x| ez | [ os | x| o7 | = 1714 |09
Southwestoox| o077 | x[ s | x| ez | [ os | x| o7 | =[ 1714 |09
Southwesto.ox| o077 | x| s8 | x| e27 | [ 06 | x| o7 | =[ 11714 |09
Southwestoox| o077 | x| 1103 | x| 407 | | oe | x| o7 | =] 14148 |79
Southwestoox| o077 | x| 647 | x| as07 | | 0.6 [ x| 07 [ =] 82.99 [79)
Southwesto.ox | 0.77 | x| 3.24 | x| 4407 | | 0.6 [ x| 0.7 [ =] 41.56 [(79)
Southwesto.ox| 077 | x [ 927 | x| as07 | | 0.6 [ x| 0.7 [ = 11891 |9
Southwestoox| o077 | x| s | x| a0 | [ os | x| o7 | =  7as3 |@9
Southwestoox| o077 | x| s | x| 407 | [ os | x| o7 | = 7453 |9
Southwestoox| 077 | x| s8 | x| a7 | | oe | x| o7 | =] 7453 |79
Southwesto.ox| o077 | x [ 1103 | x| 3140 | [ o6 | x| o7 | =[ 10000 |79
Southwestoox| o077 | x| 647 | x| s34 | [ 06 [ x| o7 | = 59.3 |(79)
Southwestoox| 077 | x[ s24 | x| @4 | [ os | x| o7 | =[ 2080 |9
Southwesto.ox|. 077 | xpf0or] x| 3149 | 0.6 | pef 07 b =4 84.96 |79)
Southwesto.ox| o7z, | x| s81 [ x| 3149 4 | o6 | x| o7 | =| 5328 |09
Southwestoox| o077 . | x| ss | x| 8149 /| | L o0s | x| o7 | =[ s325 |09
Southwesto.ox| 077 | x| _s8. x| s149f | | 0.6 | x| 0.7 [ =] 53.25 [79)
Northwest 0.9x | 0.77 | x| 2.48 hox | 1128wl 0.6 [ x| 0.7 [ =] 8.14 |(81)
Northwestoox| o772 | x| 62 | x| 128 | x| "o | x| o7 | =| 208 |6
Northwestoox| ™ o077 | x| 248 | x| 2207 | x| 06 | x| o7 | =| 168 |6
Northwestoox| o077 | x| 62 | x| 2207 | x| 06 | x| o7 | =| 4145 |G
Northwesto,gx| 0.77 | X | 2.48 | X | 41.38 | X | 0.6 | X | 0.7 | = | 29.87 |(81)
Northwestoox| o077 | x| 62 | x| a13s | x| o6 | x[ o7 | =| 7467 |8
Northwestoox[ 077 | x| 248 | x| 6796 | x| 06 | x| o7 | =| 4005 @Y
Northwestoox[ 077 | x [ 62 | x[ 6796 | x[ s | x[ o7 | =[ 12263 Jev
Northwestoox| o077 | x| 248 | x| o135 | x[ 06 | x| o7 | =| es0a |6
Northwestoox| o077 | x| 62 | x| o135 | x[ 06 | x| o7 | =| 16a8s @YD)
Northwestoox| 077 | x [ 248 | x| o738 | x| o6 | x| o7 | =[ 7020 |eD
Northwesto,9x| 0.77 | X | 6.2 | X | 97.38 | X | 0.6 | X | 0.7 | = | 175.74 |(81)
Northwestoox| o077 | x| 248 | x[ 912 | x| o6 [ x[ 07 | =] e |
Northwestoox| o077 | x| 62 | x| e11 | x[ 06 | x| o7 | =| 1644 @YD)
Northwesto_gxl 0.77 | X | 2.48 | X | 72.63 | X | 0.6 | X | 0.7 | = | 52.42 |(81)
Northwestoox| o077 | x| 62 | x| 726 | x| o6 | x| o7 | =| 13106 |6
Northwestoox| o077 | x| 248 | x| s042 | x| 06 | x| o7 | =] 36.4 |81)
Northwesto.ox[ 077 | x| 6.2 | x| 042 | x| 06 [ x| 0.7 [ =] 90.99 |(81)
Northwestoox[ 077 | x| 248 | x| 2807 | x| 06 | x| o7 | =| 2026 )
Northwestoox| o077 | x| 62 | x| 2807 | x| 06 | x| o7 | =] soes @Y
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Northwesto.ox| o077 | x| 248 | x| 242 | x[ o6 | x| o7 | =| 1025 |6

Northwestoox| o077 | x| 62 | x| 242 | x[ o6 | x| o7 | =| 2562 @Y

Northwest 0.9x | 0.77 [ x| 2.48 [ x| 9.21 [ x| 0.6 [ x| 0.7 [ =] 6.65 |(81)

Northwestoox| o077 | x| 62 | x[ 921 | x| o6 | x[ 07 | =] 1663 |0

Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m

@3)m= | 839.76 | 1449.86| 2035.39| 2608.49| 3000.72| 3013.76| 2891.13| 2593.2 |2233.o3| 1616.32| 1009.38| 716.37 | (83)

Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |1593.99| 2201.75| 2761.74| 3292.37| 3639.06| 3610.04| 3461.22| 3170.23| 2832.86| 2258.88| 17012 |1447.45| (84)

Temperature during heating periods in the living area from Table 9, Thl (°C) (85)

Utilisation factor for gains for living area, hl,m (see Table 9a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(86)m=| 0.98 0.96 0.91 0.82 0.69 0.54 0.41 0.45 0.67 0.88 0.97 0.99 (86)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.16 | 19.47 | 19.87 | 20.31 | 20.63 | 20.81 | 20.88 | 20.86 | 20.72 | 20.26 | 19.62 | 19.11 | 87)

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 20.07 | 20.07 | 20.08 | 20.09 | 20.09 | 20.11 | 20.11 | 20.11 | 20.1 | 20.09 | 20.09 | 20.08 | (88)

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 0.98 | 0.95 | 0.9 | 0.8 | 0.65 | 0.48 | 0.33 | 0.38 | 0.61 | 0.86 | 0.96 | 0.98 | (89)

Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)

(90)m=| 17.56 | 18.01 | 18.59 | 10.22 | 19.65 | 10.88 | 19.95 | 19.94 | 19.78 | 19.17 | 18.25 | 17.5 (90)
fLA = Living area + (4) = 0.41 (91)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2

(92)m:| 18.21 | 186 | 19.11 | 19.66 | 20.05 | 20.26 | 20.33 | 20.32 | 20.16 | 19.61 | 18.8 | 18.15 | (92)

Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.21 | 18.6 | 19.11 | 19.66 | 20.05 | 20.26 | 20.33 | 20.32 | 20.16 | 19.61 | 18.8 | 18.15 | (93)

Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:

(94)m=| 0.97 | 0.94 | 0.88 | 0.78 | 0.65 | 0.49 | 0.35 | 0.4 | 0.62 | 0.84 | 0.95 | 0.98 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= |1548.13| 2063.84| 2433.05| 2578.03| 2355.56| 1755.39| 1213.6 |1255.o4| 1744.25| 1907.22| 1615.07| 1414.65| (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

©7)m= | 4893.3 | 4805.68| 4406.66| 37015 |2861.79| 1909.98| 1256.7 |1316.78| 2058.68| 3089.64| 4038.68| 4846.67| 97)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m

(98)m:|2488.8|1842.51|1468.37| 808.9 |376.64| 0 | 0 | 0 | 0 |879.72| 1745 |2553.43

Total per year (kWh/year) = Sum(98):.ss.12 = 12163.36 |(98)

Space heating requirement in KWh/mz/year (99)
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Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 90.4 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
| 2488.8 | 184251 146837| 8089 [a7664| o | o [ o | o [sr972| 1745 [2553.43]
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
| 2753.1 | 2038.18| 1624.3 | 894.8 | 416.63 | 0 | 0 | 0 | 0 | 973.14 | 1930.3 |2824.59
Total (kWh/year) =Sum(211), ,,, = 13455.05 (211)

Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m:|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)

Water heating

Output from water heater (calculated above)
| 236.22 | 208.22 | 218.72 | 196.13 | 192.24 | 171.84 | 165.09 | 181.08 | 180.73 | 208.37 | 214.97 | 230.55

Efficiency of water heater 79.7 (216)

(217)m:| 89.36 | 89.18 | 88.85 | 88.09 | 86:48 | 79.7 | 79.7 | 79.7 | 79.7 | 88.18 | 89.09 | 89,41 (217)

Fuel/for water heating, kWh/month
(219)m = _(64)m x 100 = (217)m
(219)m:| 264.34| 233.47 | 246.16 | 222.64 | 22231 | 215.61 | 207.14 | 227.2 | 22676 | 230.64 | 2413 | 257.87

Total = Sum(219a), ,, = 2795.45 |(219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 13455.05

Water heating fuel used 2795.45

Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside 1156.39 (230a)

central heating pump: (230c)

boiler with a fan-assisted flue (230e)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 1231.39 (231)

Electricity for lighting 779.33 (232)

Electricity generated by PVs -9616.72 (233)

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = |I|(263)
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Energy saving/generation technologies
ltem 1 0.519 = -4991.08 (269)

Water heating (219) x = 603.82 (264)
Space and water heating (261) + (262) + (263) + (264) = 3510.11 (265)
Electricity for pumps, fans and electric keep-hot (231) «x = 639.09 (267)
Electricity for lighting (232) x = 404.47 (268)

Total CO2, kglyear sum of (265)...(271) = 4374 (272)

Dwelling CO2 Emission Rate (272)+~ (4) = -1.26 (273)

El rating (section 14) 101 (274)
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User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.14
Address : Plot 5, 55 Fitzroy Park, London, N6 6JA
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Ground floor (1a) x| 259 @) = [ 44013  |Ga)
First floor (1b) x| 3.02 @) = [ 52303  |@3b)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1le)+.....(1n) @)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = (5)
2. Ventilation rate:

main secondary other total ms3 per hour
heating heating

Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 =
| |

(6a)

Number of open flues | o |*[ o |*[ o | = (6b)

Number of intermittent fans

Number of flueless gas fires (7¢c)

o~ &
Number of passive.vents |I| x10 = |I|(7b)

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) =

If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) 0 )
Additional infiltration [(9)-1]x0.1 = 0 (10)
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (11)
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter O 0 (12)
If no draught lobby, enter 0.05, else enter 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-10.2x (14) + 100] = 0 (15)
Infiltration rate (8) +(10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, g50, expressed in cubic metres per hour per square metre of envelope area 5 a7)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.29 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 1 (19)
Shelter factor (20) =1-[0.075x (19)] = 0.92 (20)
Infiltration rate incorporating shelter factor (21) = (18) x (20) = (1)

Infiltration rate modified for monthly wind speed
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 3.7 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118 |

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.34 | 0.34 | 0.33 | 0.3 0.29 | 0.26 | 0.26 | 0.25 | 0.27 | 0.29 | 0.3 | 0.32 |
Calculafe effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) |I|(23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = IIl(zgc)

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m40|o|o|o|o o|o|o|o o|o|o| (24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
aymqg o | o | o [ o | o o | o | o | o o | o | o | (24b)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23h), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
agmg o | o [ o [ o | o o | | o | o o | o | o | (24c)

o

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]

(24d)m=| 0.56 | 0.56 | 0.55 | 0.54 | 0.54 | 0.53 | 0.53 | 0i53 | 0.54 | 0154 | 0.55 | 0155 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 0.56 | 0.56 | 0.55 | 0.54 | 0.54 | 053 | 0.53 | 0.53 | 0.54 | 0.54 | 0.55 | 055 | (25)
eal A W I I
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m2) m? A ,m? W/m2K (W/K) kJ/mz2-K kJ/K

Doors Type 1 [ eal | x[ 1 f =] 24 | (26)
Doors Type 2 [ 24 | x[ 1 | =] 24 | (26)
Windows Type 1 XU[L/(1.4)+0.04] = (27)
Windows Type 2 XU[L/(1.4)+0.04] = (27)
Windows Type 3 XU[L/(1.4)+0.04] = (27)
Windows Type 4 XU[L/(1.4)+004] = (27)
Windows Type 5 XU[L/(1.4)+0.04] = (27)
Windows Type 6 5.83 x1/[1/(1.4)+0.04] = 7.73 (27
Windows Type 7 2.92 x1/[1/(1.4)+0.04] = 3.87 (27
Windows Type 8 2.24 x1/[1/(1.4)+0.04] = 2.97 (27
Windows Type 9 8.36 xU[1/(1.4)+0.04] = (27
Windows Type 10 5.24 x1/[1/(1.4)+0.04] = 6.95 (27
Windows Type 11 5.24 x1/[1/(1.4)+0.04] = 6.95 (27
Windows Type 12 5.24 x1/[1/(1.4)+0.04] = 6.95 (27
Windows Type 13 8.17 x1/[1/(1.4)+0.04] = (27
Windows Type 14 3.69 x1/[1/(1.4)+0.04] = 4.89 (27
Windows Type 15 2.78 x1/[1/(1.4)+0.04] = 3.69 (27
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Windows Type 16 5.59 x1/[1/(1.4)+0.04] = 7.41 (27)
Floor Type 1 [ 17341 | x| o013 | =| 225433 | | [ | |28)
Floor Type 2 [ 3697 | x| o013 | =[ 4soer | | || | 28)
Walls Typel | 15053 | | 4236 | | 10817 | x| o018 | =[ 1047 | | | | |29
Walls Type2 | 16948 | [ 4431 | | 12517 | x| o018 | =| 2253 | | | | |29
Roof Typel [ 3683 | [ o | [ 368 | x[ o013 | =] 47 | | [ | | 30)
Roof Type2 [ 17319 | [ o | [ 1719 | x[ o013 | =[ 22m | | [ | |30)

Total area of elements, m2 740.41 (31)

* for windows and roof windows, use effective window U-value calculated using formula 1/[(1/U-value)+0.04] as given in paragraph 3.2
** include the areas on both sides of internal walls and partitions

Fabric heat loss, W/K =S (A x U) (26)...(30) + (32) = 209.99 (33)
Heat capacity Cm = S(A x k) ((28)...(30) + (32) + (32a)...(32e) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (39)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

i

Thermal bridges : S (L x Y) calculated using Appendix K 50.83 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = 260.83 (37)
Ventilation heat loss calculated monthly (38)m = 0.83 % (25) X (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(38)m= | 179.32 | 178.59| 177.87 | 174.48 | 173.85 |/ 170.91 | 170.91 | 170.36 | 172.04 | 173.85 | 175.13 | 176.47 (38)

Heat transfer coefficient, W/K (39)m = (37) + (88)m
(39)m= | 440.15| 439.41 | 438.69 | 435.31 | 434,68 | 431.73 | 431.73 | 431.19 | 432.87 | 434.68 | 435.96 | 437.29

Average = Sum(39)..... /12= 435.31 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m + (4)
(40)m=| 1.27 | 1.27 | 1.27 | 1.26 | 1.25 | 1.25 | 1.25 | 1.24 | 1.25 | 1.25 | 1.26 | 1.26
Average = SUM(40). 1. /12= 1.26 | 40)
Number of days in month (Table 1a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N (42)
if TFA>13.9, N =1+ 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
ifTFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 110.02 | (43)
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= | 121.02| 116.62 | 112.22 | 107.82 | 103.42 | 99.02 | 99.02 | 103.42 | 107.82 | 112.22 | 116.62 | 121.02

Total = Sum(44), . = 132027 |(44)
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= | 179.48| 156.97 | 161.98 | 141.22 | 1355 | 116.93 | 108.35 | 12433 | 125.82 | 146.63 | 160.06 | 173.81
Total = SUM(45),_ = 1731.08  |(45)
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 26.92 | 23.55 | 24.3 | 21.18 | 20.33 | 17.54 | 16.25 | 18.65 | 18.87 | 21.99 | 24.01 | 26.07 | (46)
Water storage Ioss:
Storage volume (litres) including any solar or WWHRS storage within same vessel 150 (47)

If community heating and no tank in dwelling, enter 110 litres in (47)

Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): 8 (48)

Temperature factor from Table 2b 0.54 (49)

Energy lost from water storage, kWh/year (48) x (49) = 1.02 (0)
b) If manufacturer’s declared cylinder loss factor is not known:

=
ol|lo|o
©

Hot water storage loss factor from Table 2 (kWh/litre/day) (51)
If community heating see section 4.3
Volume factor from Table 2a (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)
Enter (50) or (54) in (55) 1.02 (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 31.64 | 30.62 | 3164 | 30.62 | 31.64 | (56)
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] + (50), else (57)m = (56)m where (H11) is from Appendix H
(57)m=| 31.64 | 28.58 | 31.64 | 30.62 | 31.64 | 30.62 | 31.64 | 3164 | 30.62 | 31.64 | 30.62 | 31.64 | 7
Primary circuit loss (annual) from Table:3 |I| (58)
Primary circuit loss calculated for each month.(59)m = (58) + 365::(41)m
(modified by factor/from Table H5 if there is solar water heating and a'cylinder thermostat)

(59)m=| 23.26 | 21.01 | 23.26 | 2051 | 23.26 | 2251 | 23.26 | 23.26 | 2251 | 23.26 | 2251 | 23.26 | (59)
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=|o|o|o|o|o|o|o|o|o|o|o|o| (61)
Total heat required for water heating calculated for each month (62)m = 0.85 x (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= | 234.38| 206.56 | 216.89 | 194.35 | 190.41 | 170.06 | 163.26 | 179.24 | 178.95 | 201.54 | 213.19 | 208.72 | (62)
Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)
(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m=|0|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m= | 234.38| 206.56 | 216.89 | 194.35 | 190.41 | 170.06 | 163.26 | 179.24 | 178.95 | 201.54 | 213.19 | 228.72

Output from water heater (annual):. 1 2377.56 |(64)
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=| 103.6 | 91.87 | 97.78 | 89.46 | 88.98 | 81.39 | 79.95 | 85.27 | 84.34 | 92.68 | 95.73 |101.72| (65)

include (57)m in calculation of (65)m only if cylinder is in the dwelling or hot water is from community heating
Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec

(66)m= | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 | 159.63 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 44.13 | 39.19 | 31.88 | 24.13 | 18.04 | 15.23 | 16.46 | 21.39 | 28.71 | 36.45 | 42.55 | 45.36 | (67)
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Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5

(68)m= | 494.99| 500.13 | 487.19 | 459.63 | 424.85 | 392.15 | 370.31 | 365.18 | 378.12 | 405.68 | 440.46 | 473.15 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | 38.96 | (69)
Pumps and fans gains (Table 5a)
(70)m=| 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | 3 | (70)
Losses e.g. evaporation (negative values) (Table 5)
(71)m:| -127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | 127.7 | (72)
Water heating gains (Table 5)
(72)m= | 139.25| 136.71 | 131.43 | 124.25 | 119.6 | 113.04 | 107.46 | 114.61 | 117.14 | 124,57 | 132.96 | 136.72 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 752.26| 749.92 | 724.38 | 681.9 | 636.37 | 594.31 | 568.12 | 575.06 | 597.86 | 640.59 | 689.85 | 729.11 | 73)
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
Orientation: Access Factor Area Flux o_ FF Gains

Table 6d m2 Table 6a Table 6b Table 6¢ (W)
Northeastoox[ o077 | x| 178 | x| 11228 | x| o063 | x| o7 | =] 6.14 |(75)
Northeastoox| o7z, | x| 369 | x| 1128 J x| oes | x| o7 | =| 1272 |
Northeastoox| o077 . | x| 278 | x| 1128 /| x| oes | x| o7 | =] 9,59 |75)
Northeast o_gx| 0.77 | X | 1.78 | X | 22.97 | X | 0.63 | X | 0.7 | = | 12.49 |(75)
Northeasto.ox| o077, | x| 369 | x| 22097 L x| 0z | x| o7 | =| 25.9 |75)
Northeastoox| o077 | x| 278 | x| 2207 | x| ‘083 [ x| o7 | =] 198 |9
Northeastooxf077 | x| 178 || 418 | x| o638 |[x| o7 | =| 228 |9
Northeastoox| o077 | x [ 360 | x| 413 | x| o063 [ x| o7 | =[ 466 |09
Northeastoox| o077 | x| 278 | x| 4138 | x| o3 | x| 07 [ = | 35.16 |75)
Northeastoox| o077 | x| 178 | x| 6796 | x| o063 | x| 0.7 | = | 36.97 |75)
Northeastoox| o077 | x| 369 [ x| 6796 | x| o063 [ x[ 07 | =| 7663 |79
Northeast o,9x| 0.77 | X | 2.78 | X | 67.96 | X | 0.63 | X | 0.7 | = | 57.74 |(75)
Northeastoox[ o077 | x| 178 | x| e13s | x| o3 | x| o7 | =| 499 |79
Northeastoox| o077 | x| 369 | x| o135 | x| o063 | x| o7 | =| 10301 |79
Northeast 0.9x| 0.77 | X | 2.78 | X | 91.35 | X | 0.63 | X | 0.7 | = | 77.61 |(75)
Northeastoox| o077 | x| 178 | x| o738 | x| o063 | x| o7 | =| 5208 |79
Northeastoox| o077 | x| 369 | x| 9738 | x| o063 [ x[ 07 | =] 10082 |75
Northeast o,9x| 0.77 | X | 2.78 | X | 97.38 | X | 0.63 | X | 0.7 | = | 82.74 |(75)
Northeast o,9x| 0.77 | X | 1.78 | X | 91.1 | X | 0.63 | X | 0.7 | = | 49.56 |(75)
Northeastoox| o077 | x| 369 | x| e11 | x| o063 | x| o7 | =| 1274 |79
Northeastoox| o077 | x| 278 | x| e11 | x| oes | x| o7 | =] 77.4 |75)
Northeastoox| o077 | x| 178 | x| 7263 | x| o063 | x| o7 | =| sem |79
Northeastoox| o077 | x| 369 | x| 7263 | x| o063 | x| o7 | =] 819 |75)
Northeastoox[ o077 | x| 278 | x| 7263 | x| o063 | x[ o7 | =| 617 |75)
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Northeastoox| o077 | x| 178 | x| s042 | x| o063 [ x[ 07 | =| 2743 |w®
Northeastoox| o077 | x| 369 | x| s042 | x| o063 | x| o7 | =| sess |79
Northeast o,9x| 0.77 | X | 2.78 | X | 50.42 | X | 0.63 | X | 0.7 | = | 42.84 |(75)
Northeastoox[ o077 | x| 178 | x| 2807 | x| o3 | x| o7 | =| 15827 |9
Northeastoox| o077 | x| 369 | x| 2807 | x| o063 | x| o7 | =] ses |79
Northeastoox| o077 | x| 278 | x| 2807 | x| o063 | x| o7 | =| 238 |79
Northeastoox| o077 | x| 178 | x| 142 | x| o063 [ x| o7 | =] 7.72 |75)
Northeast o,gx| 0.77 | X | 3.69 | X | 14.2 | X | 0.63 | X | 0.7 | | 16.01 |(75)
Northeastoox[ o077 | x| 278 | x| 142 | x| o3 | x| o7 | = 12086 |79
Northeastoox[ o077 | x| 178 | x[ 921 | x| o063 | x[ o7 | =| 5.01 |75)
Northeastoox| 077 | x[ 369 | x[ o212 | x[ o3 | x| 07 [ = | 10.39 [(75)
Northeastoox| o077 | x| 278 | x| 921 | x| oes | x| o7 | =] 7.83 |75)
Southeastoox| o077 | x[ 573 | x| s | x[ o063 | x| o7 | =[ eass |
Southeastoox| o077 | x| 38 | x| 7o | x[ o0es | x| o7 | =[ 4320 |07
Southeasto,9x| 0.77 | X | 5.6 | X | 36.79 | X | 0.63 | x | 0.7 | = | 59.15 |(77)
Southeastoox| o077 | x| 817 | x| 379 | x[ o3 | x| o7 | = osr |
Southeastoox| o077 | x[ s73 | x| 267 | x| o063 | x| o7 | =[ 10075 |7
Southeasto,gxl 0.77 | X | 3.85 | X | 62.67 | X | 0.63 | X | 0.7 | = | 73.74 |(77)
Southeastoox| o7z, | x| 526 [ x| 6267 x| o0es | x| o7 | =| 107 |07
Southeastoox| o077 | x| 817 | x| 6267 /| x| L o0ea | x| o7 | =[ 15649 |07
Southeastoox| o077, | x| 8734 x| e/ | x| 06z | x|l..0z...| = 1017 |0
Southeasto,9x| 0.77 | X | 3.85 | X | 85.75 | X | 0.63 | X | 0.7 | = | 100.9 |(77)
Southeastoox| o077 | x| s26 | x| ssms | x| ees | x| o7 | =[ 13mes |
Southeastoox| o077 | x| 81z | x| s | x| o0& | x| o7 | = 2au |
Southeastoox| o077 | x| 573 | x| 10625 | x| o0es3 | x| o7 | =[ 1806 |07
Southeastoox| o077 | x| 38 | x| 10625 | x[ o0es3 | x| o7 | =[ 102 |07
Southeastoox| o077 | x| 526 | x| 10825 | x| o3 | x| o7 | =[ 108 |7
Southeastoox| o077 | x| 817 | x| 10825 | x| o3 | x| o7 | =[ 2653 |
Southeastoox| o077 | x| 573 | x| 11900 | x| o063 | x[ o7 | =] 20841 |77
Southeastoox| o077 | x[ sss | x| 1900 | x[ o063 | x| o7 | =[ 14003 |
Southeastoox| o077 | x| 526 | x| 11901 | x[ o063 | x| o7 | =[ 1m |7
Southeastoox| 077 | x[ 817 | x| 1900 | x[ o063 | x| o7 | =[ 20715 |
Southeastoox| o077 | x| s73 | x| 1815 | x[ o3 | x| o7 | =[ 2060 |7
Southeastoox| o077 | x| 38 | x| 1815 | x[ o3 | x| o7 | =[ 13002 |7
Southeastoox| 077 | x[ s26 | x| 1815 | x| o063 | x| o7 | =[ 1sees |
Southeasto_gxl 0.77 | X | 8.17 | X | 118.15 | X | 0.63 | X | 0.7 | = | 295 |(77)
Southeastoox| o077 | x| 573 | x| 11301 | x[ o0es3 | x| o7 | =[ 19047 |07
Southeastoox| o077 | x| 38 | x| 11301 | x[ o0es | x| o7 | =[ 1303 |07
Southeastoox| o077 | x| s26 | x| 11391 | x[ o3 | x| o7 | =[ 181 |
Southeastoox| o077 | x| 817 | x| 1391 | x[ o3 | x| o7 | =[ 28442 |7
Southeastoox| 077 | x[ 573 | x| 10430 | x[ o063 | x| o7 | =[ 1828 |
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Southeastoox| o077 | x [ 385 | x| 10430 | x[ o063 | x| 07 | =[ 12083 |07
Southeastoox| o077 | x| 526 | x| 10439 | x[ o0es3 | x| o7 | =[ 1781 |07
Southeastoox| o077 | x| 817 | x| 10439 | x[ o3 | x| o7 | =[ 26065 |7
Southeastoox| o077 | x| s73 | x| 928 | x[ o3 | x| o7 | =[ 1,26 |7
Southeastoox| o077 | x[ sss | x| 285 | x| o063 | x| o7 | =[ 10025 |7
Southeastoox| 077 | x[ s26 | x| o285 | x| o063 | x| o7 | =[ 14026 |
Southeastoox| o077 | x| 817 | x| e85 | x| o0es3 | x| o7 | =[ 2z:s |0
Southeastoox| o077 | x| 573 | x| 27 | x| o0es3 | x| o7 | =[ 1213 |
Southeastoox| o077 | x| 38 | x| 6927 | x[ o3 [ x| o7 | = 815 |77
Southeastoox| o077 | x| 526 | x| 6927 | x[ o3 | x| o7 | =[ 113 |@D
Southeastoox| 077 | x [ s1z | x| 927 | x| o0& | x| 07 [ = 17205 |
Southeastoox| o077 | x[ 573 | x| 407 | x| o0es | x| o7 | = iz |
Southeastoox| o077 | x| sss | x| 407 | x[ o063 | x| o7 | = s8s |
Southeasto,gx| 0.77 | X | 5.6 | X | 44.07 | X | 0.63 | X | 0.7 | | 70.84 |(77)
Southeasto,9x| 0.77 | X | 8.17 | X | 44.07 | X | 0.63 | X | 0.7 | = | 110.04 |(77)
Southeastoox| o077 | x| s73 | x| 349 | x[ o3 | x| o7 | =[ s1a |
Southeastoox| 077 | x[ sss | x| a4 | x[ o063 | x| o7 | =  sos |
Southeastooxl. 077 | xpfoees26e] x | 3149 [ 063 | o 07 b =4 50.62 |7)
Southeastoox| ozz.. | x| 817  ['x| 3149 J x| o0es | x| o7 | =| 78,2 |0
Southwesto.ox| o077 | x| 995 | x| sero /| | L o0es | x| o7 | =[ 11188 |09
Southwesto.ox|  o77. | x| .58 .4 x| 379/ | [ o6z | x|l..0z...t=| e85 |79
Southwesto.ox | 0.77 | x| 2.92 bx | 3670 wlw 0.63 [ x| 0.7 [ =] 32.83 [(79)
Southwesto.ox| o7z | x| 83 | x| s | [ ee | x| o7 | = oam |09
Southwestoox| = 077 | x| s24 | x| s | [ oes | x| o7 | = sse2 |09
Southwesto_gx| 0.77 | X | 5.4 | X | 36.79 | | 0.63 | X | 0.7 | = | 58.92 |(79)
Southwestoox| o077 | x| s24 | x| 3879 | [ o3 | x| 0.7 [ =] 58.92 [79)
Southwestoox| o077 | x| 995 | x| e267 | [ o83 | x| o7 | =[ 10088 |9
Southwestoox| o077 | x| s8 | x| 6267 | [ o063 | x| o7 | =[ 1167 |9
Southwestoox| 077 | x| 202 | x| e267 | | o063 | x| o7 | =] sse3 |79
Southwestoox| o077 | x| 83 | x| 67 | [ o0es | x| o7 | =[ 16013 |79
Southwesto.ox| o077 | x| 524 | x| 267 | [ o0ea | x| o7 | =[ 10037 |9
Southwesto.ox| 077 | x| 524 | x| 267 | [ o0ea | x| o7 | =[ 10037 |9
Southwestoox| o077 | x| s24 | x| e267 | [ o83 | x| o7 | =[ 10037 |9
Southwestoox| o077 | x| 995 | x| e&7s | [ o3 | x| o7 | =[ 26076 |9
Southwestoox| 077 | x| sss | x| s | [ oes | x| o7 | =[ 1s279 |9
Southwesto_gxl 0.77 | X | 2.92 | X | 85.75 | | 0.63 | X | 0.7 | = | 76.52 |(79)
Southwestoox| o077 | x| 83 | x| e | [ o0es | x| o7 | =[ 21909 |79
Southwesto.ox| 077 | x| 524 | x| e | [ o0es | x| o7 | =[ 13733 |09
Southwestoox| o077 | x| s24 | x| &75 | [ o3 | x| o7 | =[ 1s |79
Southwestoox| o077 | x| 524 | x| &75 | [ o3 | x| o7 | =[ 13z |79
Southwestoox| 077 | x[ ees | x| 1625 | [ o063 | x| o7 | =[  sm1 |09
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Southwesto.ox| 077 | x| 588 | x| 10625 | [ o0es3 | x| o7 | =[ 183 |09
Southwestoox| 077 | x [ 202 | x| 1625 | [ o063 | x| o7 | =[ eas2 |9
Southwestoox| o077 | x| 83 | x| 10825 | [ o3 | x| o7 | =[ 27146 |9
Southwesto.ox | 0.77 | x| 5.24 | x| 10825 | 0.63 [ x| 0.7 [ =] 170.15 [(79)
Southwestoox| 077 | x[ s24 | x| 1625 | [ o063 | x| o7 | =[ 17015 |09
Southwestoox| 077 | x [ s24 | x| 1625 | [ o063 | x| o7 | =[ 17015 |9
Southwesto.ox| 077 | x| 995 | x| 11901 | [ o0es | x| o7 | =[ 18 |(9
Southwesto.ox| o077 | x| 588 | x| 11901 | [ o0es3 | x| o7 | =[ 21204 |9
Southwestoox| o077 | x| 292 | x| 11000 | [ o3 | x| o7 | =[ 162 |09
Southwesto.ox | 0.77 | x| 8.36 [ x| 1901 | 0.63 [ x| 0.7 [ =] 304.06 [(79)
Southwestoox| 077 | x [  s24 | x| 1900 | | o0& | x| 07 [ = 19050 |9
Southwestoox| 077 | x[ s24 | x| 1900 | [ o063 | x| o7 | =[ 19059 |9
Southwestoox| 077 | x [ 524 | x| 11900 | [ o063 | x| o7 | =[ 19059 |9
Southwesto.ox| 077 | x| 995 | x| 1815 | [ o0es | x| o7 | =[ 3028 |9
Southwestoox| o077 | x| s8 | x| 1815 | [ oe3 | x| o7 | =[ 2108 |9
Southwestoox| o077 | x| 202 | x| 1815 | [ o3 | x| o7 | =[ 10544 |9
Southwestoox| o077 | x| 83 | x| 1815 | [ oes | x| o7 | =[ soss |(9
Southwesto.oxl. 077 | xpfoees2a] x| 11815 [l 063 | o 07 | = 18021 |9
Southwesto.ox| o7z, | x| 524 ['x | 1815 4 | oes | x| o7 | =| 121 |09
Southwesto.ox| o077 | x| 524 | x| 1815/ | | o0es | x| o7 | =[ 12 |09
Southwesto.ox| o077 | x| 995 A4 x| 1391 | [ o0es | x|..o0z | = 33 |09
Southwestoox| o077, | x| 583  p x| 11391 ol 063 | x| o7 | =[ 20208 |9
Southwesto.ox| o7z | x| 292 | x| 138 | [ e | x| o7 | =[ 10088 |09
Southwestogx|~ o077 | x| 83 | x|, 1801 | [ oes | x| o7 | =[ 20008 |09
Southwesto.ox| 077 | x| 524 | x| 11301 | [ o0es | x| o7 | =[ 1s42 |09
Southwesto.ox| 077 | x| 524 | x| 11301 | [ o0es | x| o7 | =[ 1842 |09
Southwestoox| o077 | x| s24 | x| 1391 | [ o3 | x| o7 | =[ 1842 |9
Southwesto.ox | 0.77 | x| 9.95 | x| 10439 | | 0.63 [ x| 0.7 [ =] 317.44 [(79)
Southwesto.ox| o077 | x| 583 | x| 10430 | [ o063 | x| 07 [ = | 18599  [(79)
Southwesto.ox| 077 | x| 292 | x| 10430 | [ oes | x| o7 | =[ 9316 |79
Southwesto.ox| o077 | x| 83 | x| 10430 | [ o0es | x| o7 | =[ 26712 |09
Southwesto.ox| 077 | x| 524 | x| 10430 | [ o063 | x| o7 | =[ 1707 |9
Southwestoox| o077 | x| 524 | x| 10439 | [ o3 | x| o7 | =[ 16727 |9
Southwestoox| o077 | x| 524 | x| 10439 | [ o3 | x| o7 | =[ 16727 |9
Southwesto.ox| o077 | x| 995 | x| e28 | [ o0es | x| o7 | =[ 2823 |79
Southwesto_gxl 0.77 | X | 5.83 | X | 92.85 | | 0.63 | X | 0.7 | = | 165.44 |(79)
Southwestoox| 077 | x[ 202 | x| o285 | [ o063 | x| o7 | =[ s8 |09
Southwestoox| o077 | x| 83 | x| 8 | [ o0es | x| o7 | =[ 23723 |09
Southwesto,9x| 0.77 | X | 5.24 | X | 92.85 | | 0.63 | X | 0.7 | = | 148.69 |(79)
Southwestoox| o077 | x| 524 | x| 9285 | [ o3 | x| o7 | =[ 1869 |9
Southwestoox| 077 | x[ s24 | x| o285 | [ o063 | x| o7 | =[ 14860 |09
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Southwesto.ox| 077 | x| 995 | x| 27 | [ o0es3 | x| o7 | =[ 21063 |9
Southwestoox| o077 | x| 588 | x| 927 | [ o0es | x| o7 | =[ 1242 |09
Southwestoox| o077 | x| 202 | x| e927z | [ o3 | x| o7 | = e8 |(9
Southwestoox| o077 | x| 83 | x| 692z | [ o3 | x| o7 | =[ 1e9r |9
Southwestoox| 077 | x[ s24 | x| 927 | [ o063 | x| o7 | =[ 11083 |09
Southwestoox| 077 | x [ s24 | x| 2z | [ o063 | x| o7 | =[ 11083 |09
Southwesto.ox| 077 | x [ 524 | x| 92z | [ o063 | x| o7 | =[ 11003 |09
Southwesto.ox| 077 | x| 995 | x| 4as07 | [ o0es | x| o7 | =[ 1300 |09
Southwestoox| o077 | x| s8 | x| 4407 | [ o3 | x| o7 | = s |09
Southwesto.ox | 0.77 | x| 2.92 | x| 4407 | | 0.63 [ x| 0.7 [ =] 39.33 [(79)
Southwestoox| 077 | x| 836 | x| 407 | | o0&z | x| o7 | =] 1126 |79
Southwestoox| 077 | x [ s24 | x| 407 | [ o0es | x| o7 | =[ 7088 |09
Southwestoox| 077 | x [ 524 | x| 407 | [ o0e3 | x| o7 | =[ 7088 |@9
Southwestoox| o077 | x| 524 | x| aa07 | [ o3 | x| 07 [ =] 70.58 [79)
Southwestoox| 077 | x [ 995 | x[ 3149 | [ oes | x| 07 [ =] 95.75 [79)
Southwestoox| o077 | x| s88 | x| 349 | [ o3 [ x| o7 | = 56.1 |(79)
Southwestoox| 077 | x[ 202 | x| a4 | [ o6z | x| o7 | = 28.1 |79)
Southwesto.ox| 077 | xifoen886] x| 3149 [l 063 | o 07 b =4 80.45 |79)
Southwesto.ox| o7z, | x| 524 ['x | 3149 | | o0es | x| o7 | =| 5048 |09
Southwestoox| o077 | x| 524 | x| 3149 /| | o063 | x| o7 | = s0a38 |09
Southwesto.ox| 077 | x| s2a. x| =149/ | [ 0es | x| 0.7 [ =] 50.43 [79)
Northwest 0.9x | 0.77 | x| 2.24 hox | 1128wl 0.63 [ x| 0.7 [ =] 7.72 |(81)
Northwestoox| o077 | x| 550 | x| 1128 | x| ‘oss | x| o7 | =| 1928 |6
Northwestoox| ™ o077 | x| 224 | x| 2207 | x| o838 | x| o7 |=| 1572 |6
Northwesto.ox| o077 | x| 550 | x| 2207 | x| o063 | x| o7 | =| z024 @Y
Northwestoox| 077 | x [ 224 | x| a1 | x| o063 | x| o7 | =[ 283 |6
Northwestoox[ 077 | x| ss9 | x| 4138 | x| o3 | x| o7 | = 7080 @Y
Northwestoox[ 077 | x| 224 | x| 6796 | x| o063 | x| o7 | =| 452 @Y
Northwestoox| o077 | x| 559 | x| 6796 | x| o063 | x| 07 [ = 11600 |
Northwestoox| o077 | x| 224 | x| o135 | x| o063 | x| o7 | =| e2s  |@6Y
Northwestoox| o077 | x| 559 [ x[ 9135 | x| o063 [ x[ 07 | =] 1se05 |8
Northwest 0.9x | 0.77 | x| 504 | x[ o738 | x| 0.63 [ x| 0.7 [ =] 66.67 |(81)
Northwestoox[ 077 | x| ss9 | x| o738 | x| o3 | x| o7 | =| 1637 |@®Y
Northwestoox[ 077 | x| 224 | x| 921 | x| o3 | x| o7 | = e23r @Y
Northwestoox| o077 | x| 559 | x| e11 | x| oe3 | x| o7 | =| 1ses |@6Y)
Northwesto_gxl 0.77 | X | 2.04 | X | 72.63 | X | 0.63 | X | 0.7 | = | 49.72 |(81)
Northwestoox| o077 | x| 559 [ x[ 7263 | x| o063 [ x[ 07 | =] 12407 |e8D)
Northwestoox| o077 | x| 224 | x| 5042 | x| 063 [ x[ 07 | =] sas2 |
Northwestoox[ 077 | x [ 550 | x[ 5042 | x[ o063 | x| 07 [ =] 86.14 |(81)
Northwestoox[ 077 | x| 224 | x| 2807 | x| o3 | x| o7 | = 1921 |
Northwestoox| o077 | x| 559 | x| 2807 | x| o063 | x| o7 | =| ares @YD)
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Northwest 0.9x | 0.77 | x| 594 | x| 14.2 | x| 0.63 [ x| 0.7 [ =] 9.72 |(81)
Northwestoox| o077 | x| 550 | x| 242 | x| o063 | x| o7 | =| 2425 @Y
Northwestoox[ 077 | x| 224 | x[ 921 | x| o063 | x| o7 | =| 6.31 |61)
Northwestoox[ 077 | x| ss9 | x[ 921 | x| o3 | x| o7 | = 1574 @Y
Solar gains in watts, calculated for each month (83)m = Sum(74)m ...(82)m
(83)m= 795.23| 1373 |1927.51| 2470.28| 2841.76| 2854.13| 2737.99| 2455.81| 2114.69| 1530.64| 955.86 | 678.38 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= |1547.49| 2122.91| 2651.89| 3152.18| 3478.13| 3448.44| 3306.1 |3030.87| 2712.55| 2171.23| 1645.71| 14075 | (84)
Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)
Utilisation factor for gains for living area, hl,m (see Table 9a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(86)m= 1 1 0.99 0.96 0.88 0.72 0.56 0.62 0.86 0.98 1 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.46 | 19.69 | 20.01 | 20.41 | 20.74 | 20.93 | 20.98 | 20.97 | 20.83 | 20.37 | 19.83 | 19.42 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 19.86 | 19.87 | 19.87 | 19.88 | 19.88 | 19.88 | 19.88 | 19.88 | 19.88 | 19.88 | 19.87 | 19.87 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 1 | 1 | 0.99 | 0.95 | 0.83 | 0.63 | 0.42 | 0.49 | 0.79 | 0.97 | 1 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 ta 7 in Table 9¢)
(90)m=| 17.8 | 18.13 | 18.61 | 19.18 | 19.62 | 19.84 | 19.88 | 19.87 | 19.74 | 19.13 | 18.35 | 17.75 (90)
fLA = Living area + (4) = 0.41 (91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m:| 18.48 | 18.76 | 19.18 | 19.68 | 20.08 | 20.28 | 20.33 | 20.32 | 20.18 | 19.63 | 18.95 | 18.43 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 18.48 | 18.76 | 10.18 | 19.68 | 20.08 | 20.28 | 20.33 | 20.32 | 20.18 | 19.63 | 18.95 | 18.43 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
the utilisation factor for gains using Table 9a
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m=| 1 | 1 | 0.98 | 0.94 | 0.84 | 0.66 | 0.48 | 0.54 | 0.81 | 0.97 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= | 1545.7 | 2112.63| 2607.12| 2972.99| 2930.55| 2286.76| 1580.92| 1641.18| 2203.25| 2108.81| 1640.39| 1406.44| (95)
Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97)m= |6240.04| 6091.72| 5560.48| 4690.91| 3640.52| 2452.2 |1609.04| 1690.4 |2632.78| 3925.92| 5164.76| 6223.15| ©7)
Space heating requirement for each month, kwh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m:|3492.59|2673.95| 2197.3 | 1236.9 | 528.22| 0 | 0 | 0 | 0 |1351.93|2537.55|3583.63
Total per year (kWh/year) = Sum(98):.ss.12 = 17602.06 |(98)

Space heating requirement in KWh/mz/year (99)
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Space heating:

Fraction of space heat from secondary/supplementary system 0 (201)
Fraction of space heat from main system(s) (202) =1-(201) = 1 (202)
Fraction of total heating from main system 1 (204) = (202) * [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 93.5 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
|3492.59| 2673.95| 2197.3 | 1236.9 | 528.22 | 0 | 0 | 0 | 0 |1351.93| 2537.55| 3583.63|
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|3735.39| 2859.84| 2350.05| 1322.88| 564.94 | 0 | 0 | 0 | 0 | 1445.92| 2713.95| 3832.76
Total (kWh/year) =Sum(211), ,,, = 18825.73 (211)
Space heating fuel (secondary), kwh/month
={[(98)m x (201)] } x 100 + (208)
(215)m=|o|o|o|o|o|o|o|o|o|o|o|o
Total (kWhlyear) =Sum(215), ., .= 0 (215)

Water heating

Output from water heater (calculated above)
| 234.38| 206.56 | 216.89 | 194.35 | 190.41 | 170.06 | 163.26 | 179.24 | 178.95 | 20154 | 213.19 | 228.72

Efficiency of water heater 79.8 (216)

(217)m:| 89.74 | 89.64 | 89.42 | 88.88 | 874 | 79.8 | 79.8 | 79.8 | 79.8 | 88.95 | 89,57 | 89,78 (217)

Fuel/for water heating, kWh/month
(219)m = (64)m x 100 = (217)m
(219)m:| 261.17 | 230.44 | 242.54 | 218.67 | 217.87 | 213.11 | 204.58 | 224.61 | 22425 | 226.57 | 238.02 | 254.76

Total = Sum(219a), ,, = 2756.6 |(219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 18825.73

Water heating fuel used 2756.6

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)
boiler with a fan-assisted flue (230€)
Total electricity for the above, kWh/year sum of (230a)...(230g) = 75 (231)
Electricity for lighting 779.33 (232)
Energy Emission factor Emissions
kWhl/year kg CO2/kWh kg CO2/year
Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = II|(263)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
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Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (232) x = (268)

Total CO2, kglyear sum of (265)...(271) = (272)

reR - nJen
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