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Executive Summary

About the Scheme:

The proposed development is located in the London Borough of Camden and comprises the
refurbishment and top extension of an existing development.

Planning Policy

In accordance with the London Borough of Camden'’s Core Strategy, the scheme is required to
make improvements in line with the energy hierarchy as set out in The London Plan Policy 5.2.

The scheme complies with the 2013 Building Regulations Part L and the minimum energy
efficiency targets in the following documents have been followed:

¢ New build (Part L1A) — New build elements have exceeded minimum requirements
as outlined within Approved Document L.

*  Refurbishment (Part L1B) — Consequential improvements to refurbished areas have
been made to ensure that the building complies with Part L, to the extent that such
improvements are technically, functionally, and economically feasible.

The Energy Hierarchy:

The proposed scheme has followed the energy hierarchy that is illustrated below:

Reduce the need for energy

Use energy more efficiently

Supply energy from renewable sources

Ensure that any continuing use of fossil
fuels should use clean technologies
and to be efficient

The resulting energy savings are shown below in accordance with the GLA's Energy Hierarchy:

Baseline: Be Lean: Be Clean: Be Green:
CO, emissions (Tonnes CO,/yr) 13.40 9.34 - 7.90
CO, emissions saving (Tonnes CO,/yr) - 4.06 - 1.43
Saving from each stage (%) - 30.36 - 10.7

Total CO, emissions saving (Tonnes CO,/yr)

5.49

41.0% Total carbon emissions savings over Part L1A and 1B of the Building Regulations 2013 achieved
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Executive Summary
Energy Assessment

GLA’s Energy Hierarchy — A graphical illustration of how the scheme performs in relation to Building Regulations and the
Regulated Carbon Emissions: Energy Hierarchy is shown below.
Figure:

The Energy Hierarchy
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Summary: As demonstrated above the development will reduce carbon emissions by 30.3% from the

fabric energy efficiency measures described in the ‘Be Lean’ section and will reduce total
carbon emissions by 41.0% over Building Regulations with the further inclusion of low and
zero carbon technologies. The inclusion of photovoltaic panels of the roof of the scheme
contributes a 10.7% reduction in CO, emissions over the ‘be lean’ scenario.

A feasibility analysis of renewable technologies has been undertaken determining the
suitability of each possible technology.
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Shortfall in Emissions: As set out in Policy 5.2 of the London Plan, if the development fails to meet the 35% target,
the annual shortfall is determined by subtracting the overall regulated carbon dioxide savings
from the target savings. The result is then multiplied by the assumed lifetime of the
development'’s services (e.g. 30 years) to give the cumulative shortfall. The cumulative shortfall
is multiplied by the carbon dioxide off-set price to determine the required cash-in-lieu
contribution, as shown below.

Carbon Dioxide Emissions — Regulated (Tonnes CO,/yr)

(Tonnes CO,/yr) %
Savings from B_e Lean’-After energy 406 30.3%
demand reduction
Savings from ‘Be Clean’-After CHP 0.00 0.0%
Savings from ‘Be Green'-After 143 10.7%
renewable energy
Total Cumulative Savings 5.49 41.0%
Total Target Savings (35% reduction 4.69 35%
as set out in London Plan policy 5.2)
Annual Surplus 0.80

As required by the GLA both the regulated and unregulated emissions of the development
Total Carbon Emissions: must be quantified and demonstrated. The total emissions for the scheme are shown below.

Carbon Dioxide Emissions — Regulated and Unregulated (Tonnes CO,/yr)

Regulated Unregulated Total

Emissions Emissions Emissions
Baseline: Part L 2013 13.40 6.38 19.77
Be Lean: After demand reduction 9.34 6.38 15.72

Be Clean: After CHP - - -

Be Green: After Renewable energy 7.90 6.38 14.28
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Introduction

Aim of this study:

The purpose of an energy assessment is to demonstrate that climate change mitigation
measures comply with London Plan energy policies, including the energy hierarchy. It also
ensures energy remains an integral part of the development’s design and evolution.

Methodology:

The methodology followed in this report follows the guidance set out by the Greater London
Authority (GLA) for developing energy strategies as detailed in the document “ENERGY
PLANNING: Greater London Authority guidance on preparing energy assessments (March
2016)"

Under the GLA's guidance and the London Borough of Camden's policy document CPG3, an
energy statement should accompany planning applications. The energy statement should
provide information demonstrating how the energy hierarchy has been followed i.e. ‘Lean,
Clean, Green’, including consideration of passive design and decentralised energy options
such CHP/Community CHP.

This report has followed these documents and comprises the following components:

*  BASELINE: A calculation of the Part L1A (TER) and Part L1B (DER) 2013 Building
Regulations complaint CO, emission baseline using approved software. The baseline
assumes a gas boiler would provide heating and any active cooling would be
electrically powered.

e LEAN: A calculation of the impact of demand reduction measures. For example,
passive design measures, including optimising orientation and site layout, natural
ventilation and lighting, thermal mass and solar shading, and active design measures
such as high efficacy lighting and efficient mechanical ventilation with heat recovery.

e COOLING HIERARCHY: in accordance with Policy 5.9 of London Plan, measures
that are proposed to reduce the demand for cooling have been set out such as
minimisation of solar and internal gains and night cooling strategies.

e CLEAN: in accordance with Policy 5.6 of London Plan, this report has demonstrated
how the scheme has selected heating, cooling and power systems to minimise
carbon emissions. This comprises an evaluation of the feasibility of connecting to
existing low carbon heat networks, planned networks, site-wide and communal heat
networks and CHP.

*  GREEN: in accordance with Policy 5.7 of London Plan, this report has conducted a
feasibility assessment of renewable energy technologies. This comprised a site-
specific analysis of the technologies and if applicable how they would be integrated
into the heating and cooling strategy for the scheme.

Please note that these findings are currently subject to a detailed analysis from a building
services design engineer and qualified quantity surveyor.
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Energy Assessment
40-42 Mill Lane

Building Regulations Part L 2013 The "baseline’ carbon emissions for the development are 13.40 Tonnes CO,/yr.
Minimum Compliance:
The pie chart below provides a breakdown of the scheme’s baseline carbon emissions by
system over the course of one year.

Carbon Emissions in Tonnes Hot Water Cooling Auxiliary Lighting
CO,/yr

8.28 3.12 0.00 0.39 1.61

Baseline CO, Breakdown

W Space Heating

H Hot Water
Cooling
Auxiliary

W Lighting

Overview: The chart above shows that space heating is the primary source of carbon emissions, and
domestic hot water is the second largest, across the scheme as a whole. Space heating
accounts for approximately 60.5% of the residential scheme'’s total energy demand whilst
domestic hot water accounts for approximately 24.1%.




‘Be Lean’: Demand
Reduction Measures

Be Lean - Summary:

Demand reduction measures have reduced the scheme'’s carbon emissions by 30.3 % over
the minimum Part L1A and 1B 2013 Building Regulations baseline.

Site Layout
Passive Design measures:

The existing building is orientated north/south with glazing on all exposed facades. As part
of the refurbishment works, existing single glazing will be replaced with high performance
low emissivity, double glazing to reduce excessive solar gains and to improve the thermal
comfort within each unit. Windows wiill be fully openable to reduce the need for active
cooling measures.

Building Fabric
Passive Design measures:

Graphic illustrations of the heat flow through
a wall and how is it minimized with low u-
value (consequence of the additional
insulation).

U Values:
Element Minimum Building Proposed U value
Regulations U value
W/m?K W/m?K
External wall (new) 0.28 0.25
External wall (existing) 0.30 0.25
Party Wall 0.20 0.00
Exposed floors 0.25 0.25
Roof (new) 0.18 0.10
Roof (existing) 0.18 0.18
Windows 1.60 1.40
Doors 1.80 1.50
Airtightness:

Refurbished flats (Flat 1 to 5) will target an air permeability of 7 m¥(hr.m? @ 50 pa. The
target air permeability for the new flats (Flat 6 and 7) has been modelled as 3 m%(hr.m? @
50 pa.

This will require careful attention to two key areas:
e Structural leakage
*  Services leakage

Structural leakage occurs at joints in the building fabric and around window and door
openings, loft hatches and access openings. There will also be some diffusion through
materials such and cracks in masonry walls typically this is caused by poor perpends in
blockwork inner leafs. Structural leakage is hard to remedy retrospectively. Good detailing at
the design stage is therefore essential.

Services leakage occurs at penetrations from pipes and cables entering the building. These
can be sewerage pipes, water pipes and heating pipes. As well as electricity cables there
may also be telecommunication cables. Attention therefore, needs to be paid to sealing all
penetrations during construction.

Thermal Bridging:

The refurbished part of the scheme has been indicatively modelled with the default thermal
bridge y-values for all junction types, 0.15W/m?K. The two new flats (Flat 6 and 7) will target
Accredited Construction Details (ACD) to all junctions.

Thermal Mass:
Thermal mass of the scheme has been indicatively modelled as 250 kJ/m?K (medium).




‘Be Lean’: Demand
Reduction Measures

Energy Efficient Services
Active Design measures:

Hot

Fresh air in .

extract air
Cooled air Warmed
exhaust fresh air

Graphic illustration of a heat recovery unit,
which exploits the extract hot air of the room

to heat the cold supply air.

Heating:

Heating to the units will be provided by high efficiency combi-gas boilers, featuring time and
temperature zone control by suitable arrangement of plumbing and electrical services and
delayed thermostat. The heat will be distributed via radiators. The gas boiler will have a
minimum efficiency of 89.5% and will provide space and domestic hot water heating.

Ventilation:
Balanced mechanical ventilation with heat recovery will be provided to the dwellings with
the following specifications:

* 1 wetroom: SFP of 0.53 and heat recovery of 89%

* 2 wetrooms: SFP of 0.60 and heat recovery of 88%

e 3 wetrooms: SFP of 0.71 and heat recovery of 86%

Air Conditioning:

No cooling system has been specified for the dwellings. Natural ventilation through
openable windows will be used as a passive cooling measure alongside supply ventilation
to living spaces.

Lighting:
High efficiency LED lighting has been specified for the development (with a lumen efficacy
of more than 45Im/\W).
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Heating Infrastructure including CHP: ~ Once demand for energy has been minimised, schemes must demonstrate how their
energy systems have been selected in accordance with the order of preference in Policy
5.6B of London Plan. This has involved a systematic appraisal of the potential to connect to
existing or planned heating networks and on site communal and CHP systems.

Heating Infrastructure: The London Heat Map (shown below) has been consulted to establish the possibility of
connecting to heating infrastructure.

MAYOR O

329
1) (2010)
mnin

Source: http://www.londonheatmap.org.uk/Mapping




‘Be Clean’: Connection to
Existing and Planned
Networks
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Existing and Planned Networks: Existing networks:
A review of the London Heat Map demonstrates that there are no existing networks present

within connectable range of the scheme. A map of the existing and potential networks in the
scheme's location is shown below.
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— Existing DH Networks

mm Potential DH Networks

There are no existing or potential networks within the vicinity of the scheme, therefore a
connection is not possible. The closest potential district heating network is located in Kilburn,
however this falls outside of the connectable range of the proposed scheme.
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‘Be Clean’: Site Wide
Networks and CHP

Site-wide Heat Networks:

In accordance with section 8.2 of the GLA guidance for Energy Planning, where it is
demonstrable that a site wide network is not feasible then an individual heating strategy can
be implemented. A site wide network will not be adopted because the dwellings on site will
not have adequate density and local conditions are not favourable to centralised distribution.
Therefore, it is considered that distribution losses would be relatively large and the
effectiveness and carbon reducing potential would be undermined when compared to an
individual servicing strategy.

Combined Heat and Power (CHP)

In accordance with section 8.3 of the GLA guidance for Energy Planning where connection to
an area wide heat network will not be available in the foreseeable future i.e. 5 years following
completion, or the development is of such a scale that it could be the catalyst for an area wide
heat network, applicants should evaluate the feasibility of on-site CHP

GLA guidance stipulates that small, or purely residential developments of less than 350
dwellings will not be expected to include on-site CHP. CHP systems are best utilised where
there is a consistent and high demand for heat. Because of the small electricity supplies and
demand of this scheme, a CHP installed to meet the base heat load would typically require
the export of electricity to the grid. The administrative burden of managing CHP electricity
sales at a small scale without an active energy service companies (ESCOs) is prohibitive for
smaller operators of residential developments.

The heat demand profile of this residential scheme is not suitable to CHP. The implemented
fabric improvements from the ‘Be Lean’ scenario have also reduced the energy demand from
space heating to hot water. For CHP systems to be economically viable they need to run for at
least 5,000 hours per year. Therefore, a CHP system would most likely be oversized, and as a
result less efficient and economic.

10



'‘Be Clean’: Cooling

Policy 5.9 Overheating and Cooling:

The aim of this policy is to reduce the impact of the urban heat island effect in London and
encourage the design of spaces to avoid overheating and excessive heat generation, and to
mitigate overheating due to the impact of climate change.

Where design measures and the use of natural and/or mechanical ventilation are not enough
to guarantee the occupant’s comfort, in line with the cooling hierarchy the development'’s
cooling strategy must include details of the active cooling plant being proposed, including
efficiencies, and the ability to take advantage of free cooling and/or renewable cooling
sources.

Where appropriate, the cooling strategy should investigate the opportunities to improve
cooling efficiencies through the use of locally available sources such as ground cooling and
river/dock water-cooling.

The Cooling Hierarchy:

Major developments should reduce potential overheating and reliance on air conditioning
systems and demonstrate this with the Cooling Hierarchy:

1) Minimise internal heat generation through energy efficient design

2) Reduce the amount of heat entering the building in summer (e.g. shading
and fenestration)

3) Manage the heat within the building through thermal mass, room height and
green roofs

4) Passive ventilation
5) Mechanical ventilation

6) Active cooling systems (ensuring the lowest carbon option)

Avoiding Overheating
Measures taken:

The following measures have been taken in accordance with the cooling hierarchy to reduce
overheating and the need for cooling:

1) Minimise internal heat generation through energy efficient design

Internal heat gains have been minimised where possible. Energy Efficient
appliances will help reduce internal heat gain and reduce the cooling requirement.

Energy efficient LED lighting will also be specified (>45 lumens per circuit watt).

11
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Avoiding Overheating 2) Reduce the amount of heat entering the building in summer (e.g. shading
Measures taken: and fenestration)

Direct solar gains will be controlled in the following ways:

*  Solar control — methods controlling solar gain to within tolerable limits
have been considered. The location, design and type of window openings
and new glazing have been optimised, and reduced solar gain factors
from low emissivity windows with a g-value of 0.57 have been specified.

e  Light-coloured curtain/roller blinds will be specified to limit solar gain. The
shading has also been optimised to avoid substantially reducing
daylighting or increasing the requirement for electric lighting.

Heat transfer and infiltration has been controlled in the following ways:

* Insulation levels have been maximised and the resulting u-values are
lower than required by Building Regulations. The build-ups therefore
prevent the penetration of heat as much as practically possible. See the
‘Be Lean’ section of this report for target u values.

e Areduced air permeability rate of 3 m%/(hr.m? @ 50 pa has been targeted
for the two new flats (Flat 6 and 7) to minimise uncontrolled air infiltration.
All windows wiill be draught stripped. This will require attention to
Examples of possible air leakage points in a detailing and sealing. See ‘Be Lean’ section of this report for details of
building how this will be achieved.

3) Manage the heat within the building through thermal mass, room height and
green roofs.

The following measures have been specified to manage heat accumulation within
the building:

e High thermal mass — Existing building fabric materials such as masonry
(walls) and concrete act as ‘thermal batteries’; they absorb heat gains
during the day when the building is occupied and ‘store’ it for an
extended period, thereby helping to stabilise daytime temperatures. At
night this heat can be dissipated, which ‘resets’ the heating cycle.

Examples of how the thermal mass absorbs Ventilation will also be used at night to purge the stored heat within the

heat during day and emits it during night. structure.

12
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Avoiding Overheating *  Room heights — high ceilings are traditionally used in hot climates to allow

Measures taken: thermal stratification so that occupants can inhabit the lower cooler
space, and to decrease the transfer of heat gain through the roof. The
existing building has floor to ceiling heights of approximately 2.6m. As the
roof will be well insulated to achieve a U-value of 0.10 W/m?K, there will
be minimal penetration of heat through the roof.

*  Green roofs — A green roof has been considered to be unpractical by the
design team due to site constraints. Consequently, a roof covering with a
high albedo (reflective) surface has been specified in order to minimise
the heat absorbed by the roof, and significant thermal insulation has been
specified to prevent any heat absorbed being transferred into the building.

4) Passive ventilation

Ventilation that does not use fans or mechanical systems has been specified to reduce
the cooling load.

¢ Openable windows are specified on all exposed facades of the building.
Fresh air Stale, warm air

o 3 *  Night time cooling will also be utilised in the form of openable windows.

g This will work in tandem with high thermal mass materials part of the

existing structure. The larger temperature differential that exists between

internal and external temperatures at night will allow effective stack
Typical building section demonstrating ventilation and purging of heat accumulated within the stricture during the
passive cross ventilation. day.

13
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Avoiding Overheating
Measures taken:

Typical building section demonstrating a
simple method of supply and extract
ventilation system.

5) Mechanical ventilation

Passive ventilation will not be adequate to cool the building to the required
temperature. Mechanical ventilation will be utilised in the following forms:

A mixed mode system will be implemented. This will be complimentary
to the passive cooling measures taken. During summer months,
mechanical ventilation using fans will circulate and remove hot air from
the building. The building will also adopt a zoned design to allow natural
ventilation where possible and mechanical ventilation where there are
increased cooling loads.

A whole building system will be specified which will use air handling units
with separate supply and extract fans. Heat recovery units will also be
specified to reduce energy demand, optimal performance will be
achieved by the reduced air permeability rate of 3 m*(hr.m? @ 50 pa.

The mechanical systems will have the following efficiencies which are in
compliance with the Domestic Building Services Compliance Guide:

= 1 wetroom: SFP of 0.53 and heat recovery of 89%

= 2 wetrooms: SFP of 0.60 and heat recovery of 88%

= 3 wetrooms: SFP of 0.71 and heat recovery of 86%

Overheating Risk:

The overheating risk considering all the above measures have been assessed for each
dwelling and is presented in the table below:

Dwellings Overheating risk according to SAP
Flat 1 Slight

Flat 2 Not Significant

Flat 3 Slight

Flat 4 Not Significant

Flat 5 Slight

Flat 6 Not Significant

Flat 7 Slight

According to the GLA guidance on preparing energy assessments (March 2016), 3a dynamic
modelling to assess the risk of overheating should be carried out. However, due to the
overheating results of SAP showing that there is no significant risk of overheating, it has
been considered that a dynamic modelling is not required.

14
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'‘Be Clean’: Cooling

Efficiency Measures taken:

6)

Active cooling systems (ensuring the lowest carbon option)

Air conditioning has not been specified for the scheme, since the overheating
analysis demonstrates the there is no significant risk of overheating and the
passive design measured are enough to guarantee the occupant’s comfort.

15



‘Be Green’: Renewable
Energy

Renewable Energy Feasibility:

In line with Policy 5.7 of the London Plan the feasibility of renewable energy technologies
has been considered. A detailed site-specific analysis and associated carbon saving
calculations has also been provided for renewable energy technologies considered feasible.

Renewable Energy Technology
Comparison:

Each technology has been assessed under 5 broader categories. There are key criteria for
each category on which the technology is evaluated. The key criteria have been given a
weighting based on a tick-system, a graphical representation of this is shown below:

v =1 scored out of a possible 5
The weighting of each of the criteria within the categories is shown below:
*  Local, site-specific impact: (Maximum score of 4)
o Local planning criteria = v/ ¢/
o Land used by all components = ¢/

o Noise impact from operation = ¢/

*  Suitability and design impact: (Maximum score of 4)
o Interaction on the current building design = ¢/ ¢/

O
O

Building orientation suitability = ¢
Buildability of installation = ¢/

*  Economic viability: (Maximum score of 5)

*  Operation and maintenance: (Maximum score of 3)

* CO, and sustainability: (Maximum score of 10)

o Capital cost of all components = ¢/ ¢/
o  Grants and funding available = ¢/
o Payback periods (years) 3-5, 5-10, 10-15 = ¢ ¢/ ¢/

o Servicing requirements (low or high) = ¢/
o Maintenance costs (low or high) = ¢/
o Resource use from future maintenance (low or high) = ¢/

o Carbonsavingperyear=v v v v/

o Impact of future grid decarbonisation (gas vs. electric) = ¢/ v/
o Local air quality/pollution = ¢/ ¢/

o Resource use of installation = ¢/ ¢/

Key comments on each of the criteria and the corresponding score will be provided in a table
(example below) for each of the technologies. The score for each of the criteria will be
summed and each of the technologies will then be ranked. The assessment of each

technology is undertaken on the following pages.

Renewable Local, site-specific Suitability and Economic Operation and CO, and
Technology impact design impact viability maintenance sustainability
vvvyv vvvyv vVvvvy vvyv vvvVvyy
vvvvy

16



‘Be Green’: Renewable
Energy

Biomass & Biofuel:

Biomass is normally considered a carbon ‘neutral’ fuel, as the carbon dioxide emitted on
burning has been recently absorbed from the atmosphere by photosynthesis. Although
some form of fossil fuel derived inputs are required in the production and transportation of
the fuel.

Wood is seen as a by-product of other industries and the small quantity of energy for drying,
sawing, pelleting and delivery are typically discounted. Biomass from coppicing is likely to
have external energy inputs from fertiliser, cutting, drying etc. and these may need to be
considered. In this toolkit, all biomass fuels are considered to have zero net carbon
emissions.

Biomass can be burnt directly to provide heat in buildings. Wood from forests, urban tree
pruning, farmed coppices or farm and factory waste, is the most common fuel and is used
commercially in the form of wood chips or pellets. Biomass boilers can also be designed to
burn smokeless to comply with the Clean Air Acts.

Boilers can be fed automatically by screw drives from fuel hoppers. This typically involves
daily addition of bagged fuels.

A biomass boiler could be installed on site for supplementary LTHW heating; however, a
major factor influencing the suitability of a biomass boiler is the availability of the biomass
fuel. A local and reliable fuel source would be essential for the biomass boiler to be an
efficient replacement for a conventional boiler system. Therefore, a very comprehensive
feasibility assessment needs to be undertaken to understand the practicalities of such a
system.

It is estimated that the heating and hot water demand of the site is too small to meet the
required CO, emissions reduction if a biomass boiler was a standalone system. Therefore a
biomass boiler would need to be combined with energy demand reduction measures and/or
CHP. As there is no scope to provide CHP to the scheme, biomass boilers are likely to be
unsuitable for the site. Site constraints such as limited transport/access issues, and storage
of the biomass fuel also make this technology unsuitable. A detailed feasibility study will be
required to investigate the suitability.

impacts, increased
transport usage on
the restricted site,
increased plant
space.

space required, costs of maintenance Very low carbon
orientation fine, installation, typical relative to gas intensity of
slightly increased payback of >15 boiler, resource feedstock if
buildability issues. years use not properly procured.
significantly Decarbonisation
increased if well impact not
serviced. applicable, air

Renewable Local, site-specific Suitability and Economic Operation and CO, and
Technology impact design impact viability maintenance sustainability
Biomass Boiler v Vv Vv v vVvvvy
vv
Local air quality Increase in plant Increased capital Increased

quality issues.

17



‘Be Green’: Renewable
Energy

Photovoltaic (PV):

Accepted

/‘

Photovoltaic systems convert energy from the sun into electricity through semi conductor
cells. Systems consist of semi-conductor cells connected together and mounted into
modules. Modules are connected to an inverter to turn the direct current (DC) output into
alternating current (AC) electricity for use in buildings.

Photovoltaic systems can be discreet through being designed as an integral part of the roof.
An ‘invisible” design using slates or shingles as opposed to an architectural statement could
be preferable in a sensitive area.

Photovoltaics supply electricity to the building and are attached to electricity gird or to any
other electrical load. Excess electricity can be sold to the National Grid when the generated
power exceeds the local need. PV systems require only daylight, not sunlight to generate
electricity (although more electricity is produced with more sunlight), so energy can still be
produced in overcast or cloudy conditions.

The cost of PV cells is heavily dependent on the size of the array. There are significant cost
reductions available for larger installations.

The most suitable location for mounting photovoltaic panels is on roofs as they usually have
the greatest exposure to the sun. The proposed site has a potential useable flat roof area of

approximately 95m?. This would allow 10 panels to be installed to provide additional
electricity generation to the 2 new apartments (Flat 6 and 7)

issues.

buildability issues
for wiring and
metering.

years, Feed in
Tariff available.

Renewable Local, site-specific Suitability and Economic Operation and CO, and
Technology impact design impact viability maintenance sustainability
Photovoltaic vvvyv Vv vvyv vv vvvvyy
v
No local air quality Can be added to Increased capital Limited servicing

impacts, use of the roof, good costs of and maintenance | High carbon saving

unutilised roof orientation, and installation, typical | i.e. 1 visit per year, from electricity,

space, no noise slightly increased payback of >10 inverter will require | uses minimal grid

replacement.

electricity, no local
air impact, high
embodied energy
of panels.

18



‘Be Green’: Renewable
Energy

Solar water heating systems use the energy from the sun to heat water for domestic hot
water needs. The systems use a heat collector, generally mounted on the roof in which a
fluid is heated by the sun. This fluid is used to heat up water that is stored in either a
separate hot water cylinder or a twin coil hot water cylinder inside the building. The systems
work very successfully in all parts of the UK, as they can work in diffuse light conditions.

Solar Thermal:

Rejected

Like photovoltaic panels the most suitable location for mounting solar hot water panels is on
roofs as they usually have the greatest exposure to the sun. The most suitable location for
mounting photovoltaic panels is on roofs as they usually have the greatest exposure to the
sun. The proposed site has a potential useable flat roof area of approximately 95m?.

It is estimated that the CO, emissions reduction that would be produced by solar hot water
as a standalone system would not be adequate to achieve the required CO, emissions
reduction target. Therefore a solar hot water system would need to be combined with more
energy efficiency strategies, a CHP or additional renewable technologies to achieve the
carbon reduction target.

of the site, no
noise issues.

Renewable Local, site-specific Suitability and Economic Operation and CO, and
Technology impact design impact viability maintenance sustainability
Solar Thermal vVvv vVvv vVvv vVvyv vVvvvy
No local air quality Can be added to Increased capital Limited servicing
impacts, use of the roof, good costs of and maintenance Lower carbon
unutilised roof orientation, and installation, typical i.e. 1 visit every saving as primarily
space, slightly increased | payback of 8 years, two years, heat displacing gas,
conservation buildability issues Renewable Heat transfer fluid uses minimal grid
officer has for piping and Incentive available. | requires replacing | electricity, no local
concerns for part cylinders. every 10 years. air impact, medium

embodied energy
of panels.
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‘Be Green’: Renewable
Energy

Wind Energy:

Rejected

Wind energy is a cost effective method of renewable power generation. Wind turbines can

produce electricity without carbon dioxide emissions in ranges from watts to megawatt

outputs. The most common design is for three blades mounted on a horizontal axis, which is
R free to rotate into the wind on a tall tower.

-

The blades drive a generator either directly or via a gearbox to produce electricity. The
electricity can either be linked to the grid or charge batteries. An inverter is required to
convert the electricity from direct current (DC) to alternating current (AC) for feeding into the

grid.

Modern quiet wind turbines are becoming viable in low density areas where ease of
maintenance and immediate connection to the grid or direct use of the electricity in a
building, may make them cost effective, despite lower wind speeds than open areas.

by potentially lower and more disrupted wind speeds, and their use of much more cost

)l» Wind turbines are generally less suited to dense urban areas as their output will be affected

effective machines may be prohibited by their proximity to some building types. Small
turbines can be used in inner city areas mounted on buildings, although there are relatively
few installations.

Typically a 1.5 kW turbine can provide 4,000 kWh of electrical power annually. To achieve
the required CO, emissions reduction target of 20% approximately 2 turbines would be

required as a standalone solution. The indicative cost of a smaller roof mounted turbine is
£2,000/kW so achieving the required CO, emissions reduction would cost approximately
£6,000.00.

A detailed wind resource evaluation would be required for the site to fully understand the
generation potential and payback period. Also, it is likely that planning restrictions and
resistance from small groups within the local community could also affect the viability of

wind energy for the project.

impacts, use of
unutilised roof
space,
conservation
officer will have
concerns for the
site, minor noise
issues.

the roof, relatively
limited wind
speeds in local
area, increased
buildability issues
for wiring and
metering.

costs of
installation, typical
payback < 5 years,
Feed in Tariff
available.

Renewable Local, site-specific Suitability and Economic Operation and CO, and
Technology impact design impact viability maintenance sustainability
Wind Energy v Vv vVvvy vvyv vVvvvy
vv
No local air quality Can be added to Medium capital Very limited

servicing and

maintenance,

costs of 2-3%
typical.

High carbon saving
from electricity,
output limited from
urban installation,
consumes little
grid electricity, no
local air impact,
low embodied
energy of panels.
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‘Be Green’: Renewable
Energy

Ground Source Heat Pump (GSHP):

Rejected

Geo-thermal energy is essentially heat collected from the ground. Heat obtained from the
ground may be considered it as a source of heating and cooling within the UK by the use of
a geo-thermal heat pump or ground source heat pumps.

A ground source heat pump is a device for converting energy in the form of low level heat to
heat at a usable temperature. The heat pump consists of five main parts; ground collector
loop/or bores, heat exchanger, compressor, condenser heat exchanger and expansion valve.

At approximately 1.2-1.5 metres down below ground level the temperature is a constant 10
to 12°C. Any bores would need to be sunk to an effective depth of 50 — 120m and a ground

feasibility report would be required to ascertain if this method of heat source was viable.

From the bores pre-insulated pipework is laid in the ground to the heat exchanger device.

The system is filled with water and antifreeze. The cooled water is pumped around the loop
/ bore gathering energy as it circulates. The water that has been heated to 10-12°C is
returned to the ground source heat exchanger where the energy is transferred to the
refrigerant gas. For every 1kW of energy used to compress the refrigerant, the process
‘gives up’ 4 kW of energy for use in the system being used to heat the building.

Typical costs for an installation this are in the region of £80,000.00 for a smaller commerecial
or domestic size installation, with general installation costs at £1200 /kW of energy

impacts, not visible
SO conservation
friendly, no noise
issues, however
the constrained
site may prohibit
its installation.

buildability issues

for pipework and

heating emitters
internally.

of installation,
typical payback of
15 years where
gas is displaced,
Renewable Heat
Incentive available.

and maintenance
i.e. 1 visit per year,
mechanical parts
may require
replacement over
lifespan.

produced.
Renewable Local, site-specific Suitability and Economic Operation and CO, and
Technology impact design impact viability maintenance sustainability
GSHP Vv vVvv v vv vvvvyy
vv
No local air quality Increased High capital costs Limited servicing

Limited carbon
saving from gas
displacement,
consumes some
electricity so
benefits from
decarbonisation,
no local air impact,
high embodied
energy of
equipment.




‘Be Green’: Renewable

Energy

Air Source Heat Pump (ASHP):

Rejected

although they use the outside air as the heat source.

Air source heat pump systems work on the same principle as a ground source heat pump

The coefficients of performance given by air source heat pump systems are inferior to that

of ground source systems due to varying air temperatures. In the depth of winter the energy
efficiency of an air source system will be lower than that of a ground source system, and it is
likely that more back-up heat will be required if an air source unit is fitted. This back-up heat
often comes from a direct electric heater. They operate over a varying temperatures range of
-15°C to +25°C, however, the performance will reduce to below the required 3 to 1 carbon

saving ratio in winter, and the also require a defrosting mechanism to melt ice that forms on
the air heat exchanger.

ASHPs are cheaper to install than ground source heat pumps but are only available on a

relatively small scale. If applied across a larger site a number of plant zones would be

required for generation of heat, leading to increased plant space requirements. Typical costs
for an installation this are in the region of £30,000 for a smaller commercial or domestic size
installation.

Carbon dioxide emissions savings will typically be less than that of the ground source heat
pump. Air source heat pumps may be more suitable as an HVAC solution.

impacts, use of
unutilised roof
space,
conservation
officer may have
minor concerns
over visual impact,
Nno noise issues.

the roof, good air-
flow on roof,
increased
buildability issues
for pipework and
heating emitters
internally.

capital costs of
installation, typical
payback >15 years
where gas is
displaced,
Renewable Heat
Incentive available.

and maintenance
i.e. 1 visit per year,
mechanical parts
may require
replacement over
lifespan.

Renewable Local, site-specific Suitability and Economic Operation and CO, and
Technology impact design impact viability maintenance sustainability
ASHP Vv vVvv vv vv vvvVvy
v
No local air quality Can be added to Medium- high Limited servicing

Limited carbon
saving from gas
displacement, less
efficient in winter,
consumes
electricity so
benefits from
decarbonisation,
no local air impact,
high embodied
energy of
equipment.




'‘Be Green’: Summary of

Renewable Technologies

Summary Comparison Matrix:

An assessment of the feasibility of each of the technologies is shown below.

Renewable Local, site- Suitability and Economic Operation and CO, and Total Score
Technology specific impact | design impact viability maintenance sustainability
Biomass v Vv Vv v vVvvvy 13 out of 26
Boiler Vv
. vvvy vv vVvyv Vv vVvvvy 18 out of 26
Photovoltaic v
Solar vv vv vvv vVvyv vVvvvy 16 out of 26
Thermal
. v Vv vVvvyv vVvyv vVvvvy 17 out of 26
Wind Energy Vv
v vvyv v Vv vVvvvy 14 out of 26
GSHP
vv
vv vvyv vv vv vVvvvy 15 out of 26
ASHP v

Renewable Technology
Conclusion & Specification:

Photovoltaic panels, wind energy and solar thermal cells have scored the best. It is assumed
that wind energy would be considered unsuitable for the area by conservation criteria and
that the local residents would raise concerns over potential noise and turbulence.

Photovoltaic panels have been considered viable based on the available flat roof space.
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28t 'Be Green’: Photovoltaic

Summary: A photovoltaic panel system of 3.20 kWp (10 PV panels assuming a nominal output of 320W
per PV panel) has been specified for the development and detailed summary of the lifecycle
cost, revenue and payback for the photovoltaic panels is presented in this section.

Location: The following drawing shows that there are approximately 95m? of available flat roof that
could be used to install photovoltaic modules. PV panels will be oriented south, covering
approximately 16m? of the roof.

photovoltaic
s on flat roof
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“st . 'Be Green’: Photovoltaic

Lifecycle Cost: The lifecycle of the proposed high efficiency panels is 25 years. To calculate the lifecycle
cost of the panels, the maintenance of the system and replacement cost will be included.

The total costs for the proposed system'’s lifetime is:

- Capital Cost and maintenance = £4,600

- Maintenance = £1,500

- Operation Cost = £900 (replacement inverters etc.)
- Total Costs = £7,000.00

Revenue and Payback Parameters: *  The cost of electricity to be displaced is 14p/kWh.
*  The 3.20kWp system is estimated to generate 2,764 kWh/yr. Based on the
assumption that 50% of the electricity will be used on site, an offset saving of
£193yr will be achieved.

e  With the current Feed in Tariff, a tariff of 4.32/kWh will be received for generation,

and 4.91/kWh will be received for export, which gives an additional saving of £187.

Summary Performance Calculations: The following tables summarise the reduction in carbon emissions and the life cycle cost of
the photovoltaic system.

Energy and Carbon Performance Criteria Value
Predicted Annual Energy Saved (kWh/yr) 2,764
Annual Carbon Emissions Reductions (kg CO,/year) 1,434
CO, Emissions Reduction (%) 10.7
Cost Performance Criteria Value
Total Cost Over Life Cycle (£) 7,000
Predicted Annual Savings (£) 381
Payback Period (years) 18.4
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Conclusion
Energy Assessment

Summary

The baseline carbon emissions for the scheme are 13.40 Tonnes CO,/yr.

As demonstrated above the development will reduce carbon emissions by 30.3% from the
fabric energy efficiency measures described in the ‘Be Lean’ section and will reduce total

carbon emissions by 41.0% over Building Regulations with the further inclusion of low and
zero carbon technologies.

GLA's Energy Hierarchy — Regulated Carbon Emissions

Baseline:

Be Lean: Be Clean: Be Green:
CO, emissions (Tonnes CO,/yr) 13.40 9.34 - 7.90
CO, emissions saving (Tonnes CO,/yr) - 4.06 - 1.43
Saving from each stage (%) - 30.3 - 10.7

Total CO, emissions saving (Tonnes CO,/yr)

5.49

41.0% Total carbon emissions savings over Part L1A and 1B of the Building Regulations 2013 achieved
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Appendix

Further Information:

As required by the GLA, the emission figures and details of the calculations and methodology
used to determine the figures provided within the report can be found in the following pages:

Baseline (Part L1B) — DER from the Part L1B Worksheets for Flats 1 to 5,
TER from TER Worksheets for Flats 6 and 7.
Lean - DER from the Lean SAP DER Worksheets.

Green — DER from the Green SAP DER Worksheets (Flat 6 and 7).
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 1, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) X | 275 |(2a) = | 198 |(3a)

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n) = 198 (5)
2. Ventilation rate:
main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = II'(Gb)
Number of intermittent fans x10 = (7a)
Number of passive vents |I| x10 = |I|(7b)
Number of flueless gas fires |I| x40 = |I|(7c)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = +(5)= ®)
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 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) = 100] = 0 (15)
Infiltration rate (8)+(10)+ (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 15 (17)

If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.85 (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 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com Page 1 of 7



DER WorkSheet: New dwelling design stage

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

0.92 | 0.9 | 0.89 | 0.8 | 0.78 | 0.69 | 0.69 | 0.67 | 0.72 | 0.78 | 0.81 | 0.85 |
Calculate effective air change rate for the applicable case
If mechanical ventilation: (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) =

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

(23¢)

(24a)m:| 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)
@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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=| 0.93 | 0.91 | 0.89 | 0.82 | 0.8 | 0.74 | 0.74 | 0.72 | 0.76 | 0.8 | 0.83 | 0.86 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.93 | 0.91 | 0.89 | 0.82 | 0.8 | 074 | 074 | 0.72 | 0.76 | 0.8 | 0.83 | 0.86 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ s |=] 6 | (26)
Windows Type 1 x1/[1/(4.8)+0.04] = 9.26 (27)
Windows Type 2 3.43 x1[1/(4.8)+0.04] = (27)
Floor [ 72 | x[ o2s | =] 1 | | | | 28)
Walls Type! | 482 | [ 1723 | [ s0e7 | x| 03 | =[ 920 | | [ | |29
Walls Type2 | 1496 | [ o | [ 148 | x| o024 | =[ 353 | | [ | |29
WallsType3 [ 90 | [ 2 | [ 79 | x[ o2z | =[ 21 ] | [ | |29
Total area of elements, m? (31
Party wall [ 4096 | x[ o [=] o | | | | |32)

Party ceiling | [ | | (320)

* 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) = (33)

Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ 14100.41 _|(34)
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K Indicative Value: Medium (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.

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

if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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DER WorkSheet: New dwelling design stage

(38)m= | 60.46 | 59.38 | 58.32 | 53.35 | 52.42 | 48.1 | 48.1 | 473 | 49.76 | 52.42 | 54.31 | 56.27 | (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m=| 190.52| 189.45 | 188.39 | 183.42 | 182.49 | 178.16 | 178.16 | 177.36 | 179.83 | 182.49 | 184.37 | 186.34

Average = Sum(39): 1. /12= 183.42 |(39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(40)m= | 265 | 263 | 262 | 255 | 253 | 247 | 247 | 246 | 25 | 253 | 2.56 | 2.59

Average = Sum(40), 1 /12= 255 | 40)
Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)
Assumed occupancy, N 2.29 (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
if TFA£13.9, N =1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 88.68 | (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)
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec |

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)
(44)m= | 97.54 | 94 | 90.45 | 86.9 | 83.35 | 79.81 | 79.81 | 83.35 | 86.9 | 90.45 | 94 | 97.54

Total = Sum(44): » = 10641 |(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:| 144.65| 126.51 | 130.55| 113.82 | 109.21 | 94.24 | 87.33 | 100.21 | 101.41 | 118.18 | 129 | 140.09

Total = Sum(45); » = 13952 |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m=| 217 | 18.98 | 19.58 | 17.07 | 16.38 | 14.14 | 13.1 | 15.03 | 15.21 | 17.73 | 19.35 | 21.01 | (46)
Water storage Toss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| (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): |I| (48)
Temperature factor from Table 2b |I| (49)
Energy lost from water storage, kWh/year (48) x (49) = |I| (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 (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) (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m=|0|0|0|0|0|0|0|0|0|0|0|0| (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:|o|o|o|o|o|o|o|o|o|o|o|o| (57)
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DER WorkSheet: New dwelling design stage

Primary circuit loss (annual) from Table 3 |I|

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=|o|o|o|o|o|o|o|o|o|o|o|o|

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m:| 49.71 | 43.26 | 46.09 | 42.86 | 42.48 | 39.36 | 40.67 | 42.48 | 42.86 | 46.09 | 46.35 | 49.71 |

(59)

(61)

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

(62)m=| 194.36| 169.78 | 176.64 | 156.67 | 151.69 | 133.6 | 128 | 142.69 | 144.26 | 164.27 | 175.36 | 189.8 |

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=|o|o|o|o|o|o|o|o|o|o|o|o|

Output from water heater
(64)m=| 194.36| 169.78 | 176.64 | 156.67 | 151.69 | 133.6 | 128 | 142.69 | 144.26 | 164.27 | 175.36 | 189.8

(62)

(63)

Output from water heater (annual): 1.

192711 [(64)

Heat gains from water heating, kWh/month 0.25 " [0.85 % (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]

(65)m=| 60.52 | 52.88 | 54.93 | 48.56 | 46.93 | 4117 | 39.2 | 43.94 | 44.43 | 50.82 | 54.48 | 59.01 | (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= | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 306 | 27.18 | 22.1 | 16.73 | 12.51 | 10.56 | 11.41 | 14.83 | 19.91 | 25.28 | 295 | 31.45 | (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 201.92| 204.01 | 198.73 | 187.49 | 173.3 | 159.97 | 151.06 | 148.96 | 154.24 | 165.48 | 179.67 | 193.01 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | (69)
Pumps and fans gains (Table 5a)
(70)m=|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|10| (70)
Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -91.75| -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | (1)
Water heating gains (Table 5)
(72)m=| 81.35 | 78.69 | 73.83 | 67.44 | 63.08 | 57.19 | 52.69 | 59.06 | 61.71 | 68.3 | 75.67 | 79.31 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 381.28| 377.29 | 362.08 | 339.08 | 316.3 | 295.12 | 282.57 | 290.26 | 303.27 | 326.47 | 352.25 | 371.18 | (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 a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox| o077 | x| 343 | x[ 1128 | x| o8 | x| o7 | =| 1598 |79
Northeastoox| o077 | x| 343 | x[ 2207 | x| o088 | x| o7 | =| 3248 |79
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DER WorkSheet: New dwelling design stage

Northeast 0.9x| 0.77 | X | 3.43 | X | 41.38 | X | 0.85 | X | 0.7 | = | 58.52 |(75)
Northeastoox| o077 | x| 343 | x| 6796 | x| o085 | x| o7 | = w11 |79
Northeastoox[ o077 | x| 343 | x| 9135 | x| o8 | x| o7 | =[ 12019 |75
Northeast 0.9x | 0.77 [ x| 3.43 | x| o738 | x| 0.85 [ x| 0.7 [ =] 137.73 [(75)
Northeast 0.9x | 077 | x| 3.43 [ x| 91.1 [ x| 0.85 [ x| 0.7 [ = | 128.85 [(75)
Northeastoox| o077 | x| 343 | x| 7263 | x| o8 | x| o7 | =] 10272 |79
Northeastoox| o077 | x| 343 | x| 5042 | x| o088 | x| o7 | =| 7131 |79
Northeastoox| 077 | x[ 343 | x[ 2807 | x[ 08 | x[ o7 | =[ a7 |75)
Northeastoox[ o077 | x| 343 | x| 142 | x| o8 | x| o7z | =[ 2008 |75
Northeastoox[ o077 | x| 343 | x| 921 | x| o8 | x| o7 | =[ 1303 |79
Northwestoox| o077 | x| 23 | x| 1128 | x| o8 [ x| o7 | =] 64.2 |81
Northwestoox| o077 | x| 23 | x[ 2207 | x| o088 | x| o7 | =| 13060 |6
Northwestoox| o077 | x| 23 | x| 4138 | x| o8 | x| o7 | =| 23545 |8
Northwesto_gx| 0.77 | X | 23 | X | 67.96 | X | 0.85 | X | 0.7 | = | 386.68 |(81)
Northwesto,gx| 0.77 | X | 2.3 | X | 91.35 | X | 0.85 | X | 0.7 | = | 519.78 |(81)
Northwestoox[ o077 | x| 23 | x| o738 | x| o8 | x| o7 | =[ ssa14 |@B
Northwestoox| o077 | x| 23 | x[ 911 | x| o8 | x| o7 | =| 51838 |6
Northwesto.ox| 077 | x | 23 | x| 7263 | x| o8 | x| 0.7 [ = 41326 |8
Northwestoox| 077 | x [ 23 | x| 's042 | x| o085 | x| o7z | =] 2869 @Y
Northwestoox| o077 | x| 23 | x| 2807 | x| o085 | x| o7 | = 1se71 @
Northwestoox[ o077 | x| 23 | x| 142 | x| o8 | x| o7z | =[ sors |6
Northwesto.ox| 077 | x| 23 | x [ 921 | x| o8 | x| 07 [ =] 52.43 [81)
Solar gains in watts, calculated for each month (83)m = Sum(74)m  (82)m

@®3)m=| 80.16 | 163.17 | 293.98 | 482.79 | 648.97 | 691.87 | 647.23 | 515.98 | 358.22 | 199.4 | 100.86 | 65.46 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= | 461.44| 540.46 | 656.05 | 821.87 | 965.27 | 986.99 | 929.8 | 806.24 | 661.48 | 525.88 | 453.11 | 436.64 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C)
Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec

(86)m= 1 0.99 0.99 0.96 0.9 0.79 0.68 0.75 0.91 0.98 0.99 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 18.21 | 18.42 | 18.85 | 19.51 | 20.14 | 20.62 | 20.84 | 20.77 | 20.33 | 19.56 | 18.81 | 18.21 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 18.94 | 18.95 | 18.95 | 18.99 | 19 | 19.04 | 19.04 | 19.04 | 19.02 | 19 | 18.99 | 18.97 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 0.99 | 0.99 | 0.98 | 0.94 | 0.84 | 0.65 | 0.44 | 0.52 | 0.84 | 0.97 | 0.99 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 16.55| 16.76 | 17.2 | 17.87 | 18.46 | 18.88 | 19.01 | 18.99 | 18.67 | 17.93 | 17.18 | 16.57 (90)

fLA = Living area + (4) = 0.34 91)
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Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m=| 17.11 | 17.32 | 17.75 | 18.42 | 19.02 | 19.47 | 19.62 | 19.59 | 19.23 | 18.48 | 17.72 | 17.12 |

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 17.11 | 17.32 | 17.75 | 18.42 | 19.02 | 19.47 | 19.62 | 19.59 | 19.23 | 18.48 | 17.72 | 17.12 |

(92)

(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=| 0.99 | 0.99 | 0.97 | 0.93 | 0.84 | 0.69 | 0.52 | 06 | 0.85 | 0.96 | 0.99 | 0.99 |
Useful gains, hmGm , W = (94)m x (84)m
(95)m= | 457.59| 533.24 | 638.25 | 766.74 | 815.18 | 682.95 | 4845 | 484.34 | 561.25 | 506.03 | 447.38 | 433.58 |

Monthly average external temperature from Table 8
(96)m=| 4.3 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 |

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97)m= | 2439.8 | 2352.41 | 2120.16| 1746.64| 1336.46| 867.2 | 538.1 | 565.86 | 922.76 | 1437.86| 1958.76| 2408.23|

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |1474.77| 1222.48| 1102.54| 705.53 | 387.83 | 0 | 0 | 0 | 0 | 693.28 |1088.19| 1469.14

(94)

(95)

(96)

(97)

Total per year (kWh/year) = Sum(98):.55.12 =

8143.76 |(98)

Space heating requirement in kWh/m?/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) = [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 88.8 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Dec kWh/year
Space heating requirement (calculated above)
|1474.77| 1222.48| 1102.54| 705.53 | 387.83 | 0 | 0 | 0 | 0 | 693.28 |1088.19| 1469.14|
(211)m = {[(98)m x (204)] } x 100 + (206) 211)
|1660.77| 1376.66| 1241.6 | 794.52 | 436.75 | 0 | 0 | 0 | 0 | 780.72 | 1225.44| 1654.44
Total (kWhlyear) =Sum(211), (., .~ 9170.9 (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)
| 194.36| 169.78 | 176.64 | 156.67 | 151.69 | 133.6 | 128 | 142.69 | 144.26 | 164.27 | 175.36 | 189.8
Efficiency of water heater 79.5 (216)
(217)m=| 87.61 | 87.55 | 87.39 | 86.95 | 85.97 | 795 | 795 | 795 | 795 | 86.85 | 87.38 | 87.63 (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m=| 221.85| 193.92 | 202.14 | 180.18 | 176.44 | 168.05 | 161 | 179.48 | 181.46 | 189.14 | 200.68 | 216.59

Total = Sum(219a), ., =

1.12

2270.93 (219)

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com
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Annual totals
Space heating fuel used, main system 1

Water heating fuel used

Electricity for pumps, fans and electric keep-hot
central heating pump:

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)

Energy
kWh/year

211) x
215) x

219) x

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

(231) x

(232) x

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com

kWh/year

sum of (230a) (230g) =

120

Emission factor

0.216

0.519

0.216

0.519

0.519

sum of (265) (271) =

(272) + (4) =

=~
Q
Q
O
)
=
=
=

kWh/year
9170.9

2270.93

(230c)
120 (231)

540.44 (232)

Emissions
kg CO2/year

1980.91 (261)
(263)
490.52 (264)
2471.44 (265)
62.28 (267)
280.49 (268)
2814.21 (272)

39.09 (273)

(274)
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 2, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 2.75 |2a) = [ 10604 ]ea)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = II'(Gb)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)
Number of flueless gas fires x40 = |I|(7C)

Air changes per hour

|

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 20 +(5) = 0.19 (8)
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 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) = 100] = 0 (15)
Infiltration rate (8)+(10)+ (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 15 (17)

If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.94 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered 3 (19)

Shelter factor (20)=1-10.075x (19)] = 0.78 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.93 | 0.91 | 0.89 | 0.8 | 0.78 | 0.69 | 0.69 | 0.67 | 0.73 | 0.78 | 0.82 | 0.85 |
Calculate effective air change rate for the applicable case
If mechanical ventilation: (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) =

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

(23¢)

(24a)m:| 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)
@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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=| 0.93 | 0.91 | 0.9 | 0.82 | 0.81 | 0.74 | 0.74 | 0.73 | 0.76 | 0.81 | 0.83 | 0.87 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.93 | 0.91 | 0.9 | 0.82 | 0.81 | 074 | 074 | 073 | 0.76 | 0.81 | 0.83 | 0.87 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ s |=] 6 | (26)
Windows 343 x1[1/(4.8 )+ 0.04] = 27)
Floor [ 3856 | x[ o025 | =[ 9e&4a | | | | |28)
Walls Type! [ 1651 | [ 343 | [ 108 | x[ o3 | =[ 302 | | [ | |29
Walls Type2 | 395 | [ 2 | [ 195 | x[ o2z | =[ o052 | | [ | |29
Total area of elements, m? (31

Party wall | 5749 x| o | =[ o | | [ | [32)

Party ceiling | [ | [(32b)

* 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) = [ sse0 @9
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ soso.62__|(34)
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K Indicative Value: Medium (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.

Thermal bridges : S (L x Y) calculated using Appendix K 8.85 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) + (36) = (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=| 3255 | 3196 | 3139 | 287 | 282 | 2585 | 25.85 | 2542 | 2675 | 282 | 2921 | 30.28 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m=| 75.29 | 74.71 | 74.14 | 71.45 | 70.94 | 68.6 | 68.6 | 68.17 | 69.5 | 70.94 | 71.96 | 73.03
Average = Sum(39): 1 /12= 71.44 |(39)
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Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 1.95 | 1.94 | 1.92 | 1.85 | 1.84 | 1.78 | 1.78 | 1.77 | 1.8 | 1.84 | 1.87 | 1.89
Average = Sum(40) 1, /12= 1.85 |(40)

Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N 1.37 (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
if TFA£13.9, N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 66.7 | (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=| 73.37 | 70.71 | 68.04 | 65.37 | 62.7 | 60.03 | 60.03 | 62.7 | 65.37 | 68.04 | 70.71 | 73.37

Total = Sum(44); 1 = 80045  |(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=| 108.81| 95.17 | 98.21 | 85.62 | 82.15 | 70.89 | 65.69 | 75.38 | 76.28 | 88.9 | 97.04 | 105.38

Total = Sum(45): r: = 1049.52 | (45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m=| 16.32 | 14.28 | 14.73 | 12.84 | 12.32 | 10.63 | 9.85 | 11.31 | 11.44 | 13.33 | 14.56 | 15.81 | (46)
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| 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): |I| (48)

Temperature factor from Table 2b |I| (49)

Energy lost from water storage, kWh/year (48) x (49) = |I| (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 (83) = 0 (54)
Enter (50) or (54) in (55) 0 (55)
Water storage loss calculated for each month ((56)m = (35) x (41)m

(56)m= | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (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

6mm=| o | o [ o [ o | o | o [ o | o | o | o o | o | (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=|0|0|0|0|0|0|0|0|0|0|0|0| (59)

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com Page 3 of 7



DER WorkSheet: New dwelling design stage

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=| 37.39 | 32.54 | 34.67 | 32.24 | 31.95 | 29.61 | 30.59 | 31.95 | 32.24 | 34.67 | 34.87 | 37.39 | 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=| 146.2 | 127.71 | 132.88 | 117.86 | 114.1 | 100.5 | 96.28 | 107.33 | 108.52 | 123.57 | 131.91 | 142.77 | (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=|o|o|o|o|o|o|o|o|o|o|o|o| (63)

Output from water heater
(64)m=| 146.2 | 127.71 | 132.88 | 117.86 | 114.1 | 100.5 | 96.28 | 107.33 | 108.52 | 123.57 | 131.91 | 142.77

Output from water heater (annual): 1 1449.64 |(64)
Heat gains from water heating, kWh/month 0.25 " [0.85 % (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=| 4553 | 39.78 | 41.32 | 36.53 | 353 | 30.97 | 29.49 | 33.05 | 33.42 | 38.23 | 40.98 | 44.39 | (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=| 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 20.64 | 18.33 | 14.91 | 11.28 | 8.44 | 7.12 | 7.69 | 10 | 13.42 | 17.05 | 19.89 | 21.21 | (67)

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 117.93| 119.15| 116.07| 109.5 | 101.22| 93.43 | 88.23 | 87 | 90.09 | 96.65 | 104.94| 112.73| (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | (69)

Pumps and fans gains (Table 5a)
(70)m=|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|10| (70)

Losses e.g. evaporation (negative values) (Table 5)
(7= | 5474 | 5474 | 5474 | 5474 | 5474 | 5474 | 5474 | 6474 | 5474 | 5474 | 5474 | 5474 | (71)

Water heating gains (Table 5)

(72)m:| 61.19 | 59.2 | 55.54 | 50.73 | 47.45 | 43.02 | 39.64 | 44.43 | 46.42 | 51.38 | 56.92 | 59.66 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 253.29| 250.21 | 240.04 | 225.05 | 210.63 | 197.1 | 189.09 | 194.96 | 203.46 | 218.61 | 235.28 | 247.12 | (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 a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox| o077 | x| 343 | x[ 1128 | x| o8 | x| o7 | =| 1598 |79
Northeastoox| o077 | x| 343 | x[ 2207 | x| o088 | x| o7 | =| 3248 |79
Northeastoox| o077 | x| 343 | x| 4138 | x| o8 | x| o7 | =| s52 |75
Northeastoox[ o077 | x| 343 | x[ 6796 | x| o8 | x| o7 | =] 9611 |(75)
Northeastoox[ o077 | x| 343 | x| 9135 | x| o8 | x| o7 | =[ 12019 |79
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Northeastoox| o077 | x| 343 | x| o738 | x| o085 | x| o7 | = 13mzz |09

Northeastoox| o077 | x| 343 [ x[ 911 | x| o088 | x| o7 | =| 1288 |75

Northeastoox[ o077 | x| 343 | x| 7263 | x| o8 | x| o7 | =[ 10272 |79

Northeast o,9x| 0.77 | x | 3.43 | X | 50.42 | X | 0.85 | X | 0.7 | = | 71.31 |(75)

Northeastoox| o077 | x| 343 | x| 2807 | x| o8 | x| 07 [ = | 39.7 [(75)

Northeastoox| o077 | x| 343 | x| 142 | x| o8 | x| 07 [ = | 20.08 [(75)

Northeastoox[ o077 | x| 343 | x[ 921 | x| o8 | x| 07 [ =] 13.03 [(75)

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

(83)m=| 15.96 | 32.48 | 58.52 | 96.11 | 129.19| 137.73| 128.85| 102.72| 71.31 | 39.7 | 20.08 | 13.03 | (83)

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

(84)m= | 269.25| 282.69 | 298.57 | 321.16 | 339.82 | 334.83 | 317.93 | 297.67 | 274.77 | 258.3 | 255.36 | 260.16 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, h1,m (see Table 9a)

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

@e)m=| 1 099 | 099 | 098 [ 095 | 087 [ 076 | 08 094 | 098 | 0.99 1 (86)

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

(87)m=| 18.9 | 19.04 | 19.34 | 19.81 | 20.27 | 20.68 | 20.87 | 20.84 | 20.52 | 19.95 | 19.39 | 18.92 | (87)

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

(88)m=| 19.37 | 19.38 | 19.39 | 19.43 | 19.44 | 19.48 | 19.48 | 19.49 | 19.47 | 19.44 | 19.42 | 19.41 | (88)

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

(89)m=| 0.99 | 0.99 | 0.99 | 0.97 | 0.92 | 0.78 | 0.57 | 0.63 | 0.88 | 0.97 | 0.99 | 0.99 | (89)

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

©om= | 17.52 | 17.67 | 17.97 | 1848 | 1893 | 19.33 | 1945 | 1944 | 19.18 | 1863 | 1806 | 17.58 (90)
fLA = Living area + (4) = 0.69 91)

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

(92)m=| 18.47 | 18.61 | 18.91 | 19.4 | 19.85 | 20.26 | 20.43 | 20.4 | 20.1 | 19.54 | 18.98 | 18.51 | (92)

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

(93)m=| 18.47 | 18.61 | 18.91 | 19.4 | 19.85 | 20.26 | 20.43 | 20.4 | 20.1 | 19.54 | 18.98 | 18.51 | (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=| 0.99 | 0.99 | 0.99 | 0.97 | 0.93 | 0.84 | 07 | 0.75 | 0.91 | 0.97 | 0.99 | 0.99 | (94)

Useful gains, hmGm , W = (94)m x (84)m

(95)m=| 267.3 | 280.07 | 294.18 | 311.51 | 316.08 | 280.11 | 223.41 | 222.75 | 249.95 | 251.69 | 252.68 | 258.53 | (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= |1066.95| 1024.38| 920.26 | 750.11 | 578.5 | 388.21 | 262.65 | 272.93 | 417.15 | 634.34 | 854.68 | 1044.7 | 97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 594.94| 500.17 | 465.8 | 315.79 | 195.24 | 0 | 0 | 0 | 0 | 284.69 | 433.44 | 584.91 |
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DER WorkSheet: New dwelling design stage

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

Space heating requirement in kWh/m?/year

Space heating:
Fraction of space heat from secondary/supplementary system

Fraction of space heat from main system(s) (202) =1-(201) =

3375

87.53

(98)

(99)

(201)

(202)

Fraction of total heating from main system 1 (204) = (202) = [1 - (203)] = (204)
Efficiency of main space heating system 1 88.8 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)
|594.94| 500.17 | 465.8 | 315.79 | 195.24 | 0 | 0 | 0 | 0 | 284.69 | 433.44 | 584.91 |
(211)m = {[(98)m x (204)] } x 100 + (206) @11
|669.98| 563.26 | 524.55 | 355.62 | 219.86 | 0 | 0 | 0 | 0 | 320.6 | 488.11 | 658.69
Total (kWhlyear) =Sum(211), (., .~ 3800.67 (211)
Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 + (208)
(215)m=|o|0|0|0|0|0|0|0|0|0|0|0
Total (kWhlyear) =Sum(215), ., .~ 0 (215)
Water heating
Output from water heater (calculated above)
| 146.2 | 127.71 | 132.88 | 117.86 | 114.1 | 100.5 | 96.28 | 107.33 | 108.52 | 123.57 | 131.91 | 142.77
Efficiency of water heater 79.5 (216)
(217)m=| 86.8 | 86.74 | 86.55 | 86.06 | 85.13 | 795 | 795 | 795 | 795 | 85.76 | 86.44 | 86.81 (217)
Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m=| 168.44| 147 .24 | 153.52 | 136.94 | 134.04 | 126.41 | 121.11 | 135.01 | 136.5 | 144.08 | 152.6 | 164.47
Total = Sum(219a), , = 1720.38 |(219)

Annual totals kWh/year

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

central heating pump: 120

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 =

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com

kWh/year
3800.67

1720.38

120

364.43

Emissions

(230c)
(231)

(232)

kg CO2/year

820.95

J

(261)

(263)
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DER WorkSheet: New dwelling design stage

Water heating (219) = [ sris s
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for pumps, fans and electric keep-hot (231) x = (267)
Electricity for lighting (232) x = [ 1se14_ Jees)
Total CO2, kglyear sum of (265) (271) = (272)
Dwelling CO2 Emission Rate (272)+ (4) = (273)
El rating (section 14) (274)

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com Page 7 of 7



DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 3, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 2.75 |2a) = [ 15524 ]ea)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = II'(Gb)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)
Number of flueless gas fires x40 = |I|(7C)

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 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)+ (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 15 (17)

If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.81 (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 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.88 | 0.87 | 0.85 | 076 | 0.74 | 0.66 | 0.66 | 0.64 | 0.69 | 0.74 | 078 | 0.81 |
Calculate 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)m4o|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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@agm 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=| 0.89 | 0.87 | 0.86 | 0.79 | 0.78 | 0.72 | 0.72 | 0.71 | 0.74 | 0.78 | 0.8 | 0.83 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(2sym=| 089 | 087 | 086 [ 079 | 078 | 072 [ 072 [ 071 | 074 | 078 | 08 | os3 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ s |=] 6 | (26)
Windows Type 1 343 | xUI1(4.8)+0.04] = (27)
Windows Type 2 2.38 x1/[1/(4.8)+0.04] = 9.58 (27)
Windows Type 3 XV[1/(4.8 )+ 0.04] = (27)
Windows Type 4 1.35 x1/[1/(4.8)+0.04] = 5.44 (27)
Windows Type 5 1.35 x1/[1/(4.8)+0.04] = 5.44 (27)
Windows Type 6 0.32 x1/[1/(4.8)+0.04] = 1.29 (27)
Floor [ 5645 | x[ o025 | =[] 141125 | | [ | |28)
Walls Type! [ 6772 | [ 1518 | [ s254 | x| 03 | =[ 15576 | | [ | |29
Walls Type2 | 1686 | [ 2 | [ 148 | x| o027 | =[ 395 | | [ | |29
Roof [ 2710 ] | o | [ 2719 | x| o1 | =[ 48 | | [ | |30)
Total area of elements, m? €]
Party wall [ 3733 | x[ o [ =] o | | [ | [32)
Party ceiling | [ | [(32b)

* 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)= (33)
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ seota _ |(34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K Indicative Value: Medium (35)

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com Page 2 of 8



DER WorkSheet: New dwelling design stage

can be used instead of a detailed calculation.

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

if details of thermal bridging are not known (36) = 0.15 x (31)
Total fabric heat loss (33) +(36) = 131.08 (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=| 4557 | 44.79 | 44.03 | 4047 | 39.8 36.69 | 36.69 | 3612 | 37.89 | 39.8 | 41.15 | 4256 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m=| 176.65| 175.87 | 175.11 | 171.54 | 170.88 | 167.77 | 167.77 | 167.19 | 168.97 | 170.88 | 172.23 | 173.64
Average = Sum(39): 1 /12= 17154 |(39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m =+ (4)
(40)m= | 3.13 | 3.12 | 3.1 | 3.04 | 3.03 | 2.97 | 2.97 | 2.96 | 2.99 | 3.03 | 3.05 | 3.08
Average = Sum(40), + /12= 3.04 [40)
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov | Dec
@hm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)
Assumed occupancy, N 1.88 (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
if TFA£13.9, N =1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 78.84 | (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)
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)
(44)m= | 86.73 | 83.57 | 80.42 | 77.27 | 74.11 | 70.96 | 70.96 | 74.11 | 77.27 | 80.42 | 83.57 | 86.73
Total = Sum(44), » = 94611 [(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=| 128.61| 112.49| 116.08| 101.2 | 97.1 | 83.79 | 77.65 | 89.1 | 90.16 | 105.os| 114.7 | 124.56

Total = Sum(45); =

1240.51 | (45)

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

(46)m:| 19.29 | 16.87 | 17.41 | 15.18 | 14.57 | 12.57 | 11.65 | 13.36 | 13.52 | 15.76 | 17.2 | 18.68 |
Water sforage 10ss:

Storage volume (litres) including any solar or WWHRS storage within same vessel |I|

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): |I|

Temperature factor from Table 2b |I|
Energy lost from water storage, kWh/year (48)x (49) = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
If community heating see section 4.3

Volume factor from Table 2a
Temperature factor from Table 2b
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Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) =

Enter (50) or (54) in (55)

Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:|o|o|o|o|o|o|o|o|o|o|o|o|

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=|o|o|o|o|o|o|o|o|o|o|o|o|
Primary circuit loss (annual) from Table 3 |I|
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=|0|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) = 365 x (41)m
(61)m=| 442 | 38.47 | 40.98 | 38.1 | 37.77 | 34.99 | 36.16 | 37.77 | 38.1 | 40.98 | 41.21 | 442 |

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=| 172.81 | 150.95| 157.06 | 130.3 | 134.87 | 118.78 | 113.8 | 126.87 | 128.27 | 146.06 | 155.91 | 168.75|

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:| 172.81 | 150.95| 157.06 | 139.3 | 134.87 | 118.78 | 113.8 | 126.87 | 128.27 | 146.06 | 155.91 | 168.75

(54)
(55)

(56)

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): 1713.43

[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=| 53.81 | 47.02 | 48.84 | 43.17 | 4173 | 36.61 | 34.86 | 39.07 | 39.51 | 4518 | 48.44 | 52.46 |

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=| 93.99 | 9399 | 93.99 | 93.99 | 9399 | 9399 | 93.99 | 93.99 | 9399 | 9399 | 93.99 | 93.99

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 24.84 | 22.06 | 17.94 | 13.58 | 10.15 | 8.57 | 9.26 | 12.04 | 16.16 | 20.52 | 23.95 | 25.53 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 163.91 | 165.61 | 161.33 | 152.2 | 140.68 | 129.86 | 122.63 | 120.93 | 125.21 | 134.34 | 145.86 | 156.68 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 |

Pumps and fans gains (Table 5a)
(70)m=|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| 75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 |

Water heating gains (Table 5)
(72)m=| 72.33 | 69.97 | 65.65 | 59.96 | 56.09 | 50.85 | 46.85 | 52.51 | 54.87 | 60.73 | 67.28 | 70.52 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 322.28| 318.84 | 306.11 | 286.95 | 268.12 | 250.47 | 239.94 | 246.67 | 257.44 | 276.78 | 298.28 | 313.93 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

(65)

(66)

(67)

(68)

(69)

(70)

(1)

(72)

(73)
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Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

Northeastoox| o077 | x| 343 | x| 1128 | x| o8 | x| o7 | 1596 |(75)
Northeastoox| o077 | x| 135 | x| 1128 | x| o8 | x| o7 | 6.28 |(75)
Northeast o_gx| 0.77 | X | 3.43 | X | 22.97 | x | 0.85 | X | 0.7 | = 32.48 |(75)
Northeastoox| o077 | x| 135 | x| 2207 | x| o085 | x| o7 | 1278 |(75)
Northeastoox[ o077 | x| 343 | x| 4138 | x| o8 | x[ o7 | 5852 |(75)
Northeastoox[ o077 | x| 135 | x[ 4138 | x| o8 | x[ o7 | 2303 [(75)
Northeastoox| o077 | x| 343 | x| 6796 | x| o8 | x| o7 | 9611  [(75)
Northeastoox| o077 | x| 135 [ x| 6796 | x| o8 | x| o7 | = 3783  |(75)
Northeastoox| o077 | x| 343 | x[ 9135 | x| o8 | x| o7 | 12019 [(75)
Northeast 0.9x| 0.77 | X | 135 | X | 91.35 | X | 0.85 | X | 0.7 | 50.85 |(75)
Northeastoox[ o077 | x| 343 | x| o738 | x| o8 | x[ o7 | 13773 [(75)
Northeastoox[ o077 [ x| 135 | x| o738 | x| o8 | x[ o7 | 54.21 |(75)
Northeastoox| o077 | x| 343 | x[ 911 | x| o8 | x| o7 | 12885  |(75)
Northeastoox| o077 | x| 135 | x| o114 | x| o8 | x| o7 | 5071 |(75)
Northeastoox| o077 | x| 343 | x[ 7263 | x| o8 | x| o7 | 10272 [(75)
Northeastoox| o077 | x| 135 | x| 7263 | x| o085 | x| o7 | 4043 |(75)
Northeastoox[ o077 | x| 343 | x| s042 | x| 08 | x[ o7 | 71.31 |(75)
Northeastoox[ o077 | x| 135 | x| s042 | x| 08 | x[ o7 | 2807 |(75)
Northeastoox| o077 | x| 343 | x| 2807 | x| o088 | x| o7 | 39.7 |(75)
Northeastoox| o077 | x| 135 | x[ 2807 | x| o8 | x| o7 | 1562 |(75)
Northeast o_gx| 0.77 | X | 3.43 | X | 14.2 | X | 0.85 | X | 0.7 | 20.08 |(75)
Northeastoox| o077 | x| 135 | x| 142 | x[ o8 | x| o7 | 7.9 |75)
Northeastoox[ o077 | x| 343 | x[ 921 | x| o8 | x[ o7 | 1303 [(75)
Northeasto.ox[ o077 | x [ 135 | x[ 921 | x[ o8 | x| 07 | 513 [(75)
Southeastoox| o077 | x| 238 | x| 379 | x| o8 | x| o7 | 36141 |(77)
Southeasto.ox| 077 | x | 5 | x| 3679 | x| o8 | x| o7 | = 7586 |(77)
Southeastoox| o077 | x[ 135 | x| 379 | x| o8 | x| o7 | 4096  |(77)
Southeasto_gx| 0.77 | X | 238 | X | 62.67 | x | 0.85 | X | 0.7 | 61.51 |(77)
Southeastoox| o077 | x | 5 | x| 6267 | x| o8 | x| o7 | 12021 [(77)
Southeastoox| o077 | x| 135 | x| 6267 | x| o8 | x| o7 | 6977  |(77)
Southeastoox| o077 | x| 238 | x| e | x| o8 | x| o7 | = 8415  |(77)
Southeasto.ox| 077 | x | 5 | x| 875 | x| o8 | x| o7 | = 17679 |(77)
Southeastoox| o077 | x[ 135 | x| 875 | x| o8 | x| o7 | 9547 |(77)
Southeastoox| o077 | x| 238 | x| 10625 | x| o8 | x| o7 | 10427 [(77)
Southeasto.ox| o077 | x | 5 | x[ 10825 | x| o8 | x| o7 | 219.06  |(77)
Southeastoox| o077 | x| 135 | x| 10825 | x[ o8 | x| o7 | 11820 [(77)
Southeastoox| o077 | x| 238 | x| 11901 | x| o8 | x| o7 | 11679 |(77)
Southeasto.ox| 077 | x | 5 [ x| 11901 | x| o8 | x| o7 | 24536 |(77)
Southeastoox| o077 | x[ 135 | x| 11901 | x| o8 | x| o7 | 1325 |(77)
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Southeastoox| 077 | x [ 238 | x| 1815 | x[ o085 | x| o7 | =| 11595 |07
Southeasto.ox| 077 | x | 5 | x| 11815 | x| o8 | x| o7 | =] 24359 |07
Southeasto.ox| 077 | x [ 135 | x| 1815 | x[ o085 | x| o7 | =| 1315 |7
Southeastoox| o077 | x| 238 | x| 11391 | x[ o8 | x| o7z | =[ 1179 |07
Southeasto.ox| o077 | x | 5 [ x| 11391 | x| o8 | x| o7 | =| 2348 |07
Southeastoox| o077 | x| 135 | x| 11391 | x[ o8 | x| 0.7 [ = | 12682 |(77)
Southeasto_9x| 0.77 | X | 238 | X | 104.39 | X | 0.85 | X | 0.7 | = | 102.44 |(77)
Southeasto.ox| 077 | x | 5 | x| 10430 | x| o8 | x| o7 | =[ 215822 |07
Southeastoox| o077 | x| 135 | x| 10430 | x[ o8 | x| o7z | =[ 1622 |7
Southeastoox| o077 | x| 238 | x| o928 | x| o8 | x| o7z | =[ 9112 |7
Southeasto.ox| o077 | x | 5 | x| 9285 | x| o8 | x| o7 | =] 10143 |07
Southeastoox| o077 | x| 135 | x| o285 | x| o8 | x| 0.7 [ = | 10337 |(77)
Southeastoox| 077 | x [ 238 | x| es2r | x[ o0& | x| o7 | =| eres |7
Southeasto.ox| 077 | x | 5 | x| 6927 | x| o8 | x| o7 | =[ 1428 |7
Southeastoox| o077 | x| 135 | x| e927 | x| o8 | x| oz | =[ 12 |7
Southeast 0.9x | 0.77 | x| 238 | x [ 4407 | x| 0.85 [ x| 0.7 [ =] 43.25 [(77)
Southeasto.ox| o077 | x | 5 | x| 4407 | x| o8 | x| o7 | =] s |07
Southeastoox| o077 | x| 135 | x| 4407 | x| o8 | x| o7 | =| 4008 |77
Southeastoox| o077 | x [ 238 | x| 3149 [ x[ o0& | x| o7 | = 309 [(77)
Southeasto.ox| 077 | x | 5 | x| 3149 | x| o8 | x| o7 | =]  e402 |7
Southeastoox| o077 | x| 135 | x| 3149 | x[ o8 | x| o7z | =[ 30 |7
Southwesto,9x| 0.77 | X | 0.32 | X | 36.79 | | 0.85 | X | 0.7 | = | 4.85 |(79)
Southwestoox| 077 | x| o032 | x| 6267 | [ o8 | x| o7 | = 8.27 [79)
Southwesto.ox| 077 | x| o032 | x| e | [ o8 | x| o7 | = 1131 |79
Southwestoox| 077 | x [ 032 | x| 1625 | [ o085 | x| o7 | = 1402 |79
Southwestoox| o077 | x [ 032 | x| 1901 | [ o0& | x| o7 | = 15.7 [(79)
Southwestoox| o077 | x| o032 | x| 1815 | [ o8 | x| or | =[ 1559 |79
Southwestoox| o077 | x| o032 | x| 11391 | [ o8 | x| or | =[ 1503 |79
Southwesto.ox| 077 | x| o032 | x| 10430 | [ o8 | x| o7 | =| 1377 |79
Southwesto.ox| 077 | x| o032 | x| o8 | [ o8 | x| o7 | =| 1228 |79
Southwesto.ox| 077 | x [ 032 | x| 692z | [ o0& | x| o7 | = 9.14 [(79)
Southwestoox| o077 | x [ 032 | x| 407 | [ o0& | x| o7 | = 5.81 [(79)
Southwestoox| 077 | x [ 032 | x| 3149 | [ o0& | x| o7 | = 4.15 |79)
Solar gains in watts, calculated for each month (83)m = Sum(74)m  (82)m

(83)m= 180.02| 314.03 | 449.29 | 589.58 | 690.39 | 698.6 | 668.03 | 590.8 | 49755 | 352.36 | 216.97 | 153.19 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m=| 502.3 | 632.87 | 755.4 | 876.52 | 958.51 | 949.08 | 907.97 | 837.47 | 754.99 | 629.14 | 515.25 | 467.11 | (84)
Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, h1,m (see Table 9a)
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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(86)m=| 0.99 | 0.98 | 0.97 | 0.93 | 0.87 | 0.76 | 0.64 | 0.69 | 0.85 | 0.95 | 0.98 | 0.99 | (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 18 | 18.29 | 18.78 | 19.44 | 20.06 | 20.56 | 20.81 | 20.76 | 20.35 | 19.54 | 18.67 | 17.98 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 18.69 | 18.69 | 18.7 | 18.73 | 18.74 | 18.76 | 18.76 | 18.77 | 18.75 | 18.74 | 18.72 | 18.71 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 0.99 | 0.97 | 0.95 | 0.9 | 0.79 | 06 | 0.38 | 0.43 | 073 | 0.92 | 0.98 | 0.99 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 16.18 | 16.48 | 16.96 | 17.62 | 18.19 | 18.61 | 18.74 | 18.73 | 18.46 | 17.73 | 16.87 | 16.18 (90)

fLA = Living area + (4) = 0.42 91)

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

(92)m=| 16.94 | 17.24 | 17.72 | 18.38 | 18.97 | 19.42 | 19.6 | 19.58 | 19.25 | 18.49 | 17.62 | 16.93 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 16.94 | 17.24 | 17.72 | 18.38 | 18.97 | 19.42 | 19.6 | 19.58 | 19.25 | 18.49 | 17.62 | 16.93 | (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 | 0.97 | 0.94 | 0.89 | 0.8 | 0.66 | 0.49 | 0.54 | 077 | 0.92 | 0.97 | 0.98 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 492.62| 611.62 | 710.89 | 780.72 | 769.02 | 625.99 | 446.97 | 455.82 | 579.11 | 576.75 | 499,51 | 459.58 | (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 49 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= |2233.45| 2169.42| 1964.69| 1626.18| 1242.36| 809.23 | 503.58 | 531.18 | 870.4 | 1347.76| 1812.27| 2210.4 | 97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |1295.18| 1046.84| 932.83 | 608.73 | 352.16 | 0 | 0 | 0 | 0 | 573.64 | 945.18 |1302.61

Total per year (kWh/year) = Sum(98).59.12 =

7057.17 |(98)

Space heating requirement in KWh/m?/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) = [1 - (203)] = 1 (204)

Efficiency of main space heating system 1 88.8 (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)

|1295.18| 1046.84| 932.83 | 608.73 | 352.16 | 0 | 0 | 0 | 0 | 573.64 | 945.18 |1302.61|
(211)m = {[(98)m x (204)] } x 100 + (206)
|1458.54| 1178.88| 1050.48| 685.5 | 396.58 | 0 | 0 | 0 | 0 | 645.99 | 1064.4 | 1466.91

(211)

Total (kWh/year) =Sum(211)

1.510. 12

7947.27 (211)

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com

Page 7 of 8



DER WorkSheet: New dwelling design stage

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)
| 172.81 | 150.95| 157.06 | 139.3 | 134.87 | 118.78 | 113.8 | 126.87 | 128.27 | 146.06 | 155.91 | 168.75
Efficiency of water heater 79.5 (216)
(217)m=| 87.59 | 87.51 | 87.33 | 86.91 | 86.01 | 795 | 795 | 795 | 795 | 86.74 | 87.35 | 87.62 (217)
Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m=| 197.28| 172.5 | 179.85| 160.29 | 156.8 | 149.41 | 143.15| 159.58 | 161.34 | 168.38 | 178.49 | 192.58
Total = Sum(219a), , = 2019.66 |(219)

Annual totals kWh/year

Space heating fuel used, main system 1

Water heating fuel used

Electricity for pumps, fans and electric keep-hot
central heating pump: 120

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

Electricity for lighting

Energy Emission factor
kWh/year
Space heating (main system 1) (211) x 0.216 =
Space heating (secondary) (215) x 0.519 =
Water heating (219) x 0216

Space and water heating (261) + (262) + (263) + (264) =

(231) x

Electricity for pumps, fans and electric keep-hot 0.519 =

(232) x 0.519 -

=~
«
®)
O
N
=
=
>
I

Electricity for lighting

Total CO2, kg/year sum of (265) (271) =

Dwelling CO2 Emission Rate (272) = (4) =

El rating (section 14)

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com

kWh/year
7947.27

2019.66

(230c)
20 (231)

438.72 (232)

Emissions

kg CO2/year

1716.61 (261)
(263)
436.25 (264)
2152.86 (265)
62.28 (267)
227.7 (268)
2442.83 (272)
43.27 (273)

(274)
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User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 4, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 26 |(2a) = | 190.5 |32)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = II'(Gb)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)
Number of flueless gas fires x40 = |I|(7C)

Air changes per hour

]

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 30 +(5) = 0.16 (8)
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 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) = 100] = 0 (15)
Infiltration rate (8)+(10)+ (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 15 (17)

If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.91 (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 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.98 | 0.96 | 0.94 | 0.85 | 0.83 | 0.73 | 0.73 | 0.71 | 0.77 | 0.83 | 0.87 | 0.91 |
Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)

[ o |
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) = II'
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)
@omg o | o [ o [ o | o | o [ o | o | o | o | o | o | (24b)

(23¢)

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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=| 0.98 | 0.96 | 0.95 | 0.86 | 0.84 | 0.77 | 0.77 | 0.75 | 0.8 | 0.84 | 0.88 | 0.91 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.98 | 0.96 | 0.95 | 0.86 | 0.84 | 077 | 077 | 075 | 08 | 0.84 | 0.88 | 0.91 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ s |=] 6 | (26)
Windows Type 1 1.35 x1/[1/(4.8)+0.04] = 5.44 (27)
Windows Type 2 1.35 x1/[1/(4.8)+0.04] = 5.44 (27)
Walls Type! [ 4557 | [ 675 | [ 3882 | x| o3 | =[ 1ne | | [ | [(29)
Walls Type2 [ 1173 | [ 2 | [ 973 | x| o2z | =[ 261 | | [ | |29
Walls Type3 [ 1288 | [ o | [ 1288 | x| o024 | =[ 304 | | [ | |29
Roof [ 1507 ] [ o | [ w507 | x| ot | =[ 2711 ] | [ | |30)
Total area of elements, m? (31
Party wall [ 377 | x[ o [=] o | | [ | [32)

Party floor | [ | |(32a)
Party ceiling | [ | [(32b)

* 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) = [ ss10 @9
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ 1332750 |(34)
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K Indicative Value: Medium (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.

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

if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = (37)
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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=| 61.84 | 60.66 | 59.5 54.06 | 53.05 | 4831 | 4831 | 47.43 | 50.14 | 53.05 | 55.1 57.25 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m=| 127.81 | 126.63 | 125.47 | 120.04 | 119.02 | 114.29 | 114.29 | 113.41 | 116.11 | 119.02 | 121.08 | 123.23

Average = Sum(39): 1 /12= 12003 [(39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(40)m= | 1.74 | 1.73 | 1.71 | 1.64 | 1.62 | 1.56 | 1.56 | 1.55 | 1.58 | 1.62 | 1.65 | 1.68

Average = Sum(40), + /12= 1.64 [40)
Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov | Dec
@hm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)
Assumed occupancy, N 2.32 (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
if TFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 89.37 (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)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec |

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)
(44)m= | 98.3 | 94.73 | 91.15 | 87.58 | 84.01 | 80.43 | 80.43 | 84.01 | 87.58 | 91.15 | 94.73 | 98.3

Total = Sum(44), » = 107241 |(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= | 145.78 | 127.5 | 131.57 | 114.71 | 110.06 | 94.98 | 88.01 | 100.99 | 102.2 | 119.1 | 130.01 | 141.18

Total = Sum(45); - = 1406.09  |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m= | 21.87 | 19.13 | 19.74 | 17.21 | 16.51 | 14.25 | 13.2 | 15.15 | 15.33 | 17.87 | 19.5 | 21.18 | (46)
Water storage Toss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| 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): |I| (48)
Temperature factor from Table 2b |I| (49)
Energy lost from water storage, kWh/year (48) x (49) = |I| (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 (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) (55)
Water storage loss calculated for each month ((56)m = (35) x (41)m
(56)m=|o|o|o|o|o|o|o|o|o|o|o|o| (56)
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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=|o|o|o|o|o|o|o|o|o|o|o|o|
Primary circuit loss (annual) from Table 3 |I|
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=|0|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) = 365 x (41)m
(61)m=| 50.09 | 436 | 46.45 | 43.19 | 42.81 | 39.66 | 40.99 | 42.81 | 43.19 | 46.45 | 46.72 | 50.09 |

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=| 195.88| 171.1 | 178.02 | 157.9 | 152.87 | 134.64 | 129 | 143.8 | 145.39 | 165.55| 176.73 | 191.28 |

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:| 195.88| 171.1 | 178.02 | 157.9 | 152.87 | 134.64 | 129 | 143.8 | 145.39 | 165.55| 176.73 | 191.28

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): 1942.15

[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=| 61 | 53.29 | 55.36 | 48.94 | 473 | 415 | 39.51 | 44.28 | 44.78 | 51.21 | 54.91 | 59.47 |

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= | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 35.57 | 31.59 | 25.69 | 19.45 | 14.54 | 12.28 | 13.26 | 17.24 | 23.14 | 29.38 | 343 | 36.56 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 204.81 | 206.93 | 201.58 | 190.17 | 175.78 | 162.26 | 153.22 | 151.09 | 156.45 | 167.85 | 182.24 | 195.77 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 |

Pumps and fans gains (Table 5a)
(70)m=|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 |

Water heating gains (Table 5)
(72)m=| 81.98 | 79.31 | 74.41 | 67.97 | 63.57 | 57.63 | 53.1 | 59.52 | 62.19 | 68.84 | 76.26 | 79.93 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m=| 390.2 | 385.68 | 369.52 | 345.44 | 321.74 | 300.01 | 287.43 | 2957 | 309.63 | 333.91 | 360.64 | 380.1 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

(65)

(66)

(67)

(68)

(69)

(70)

(1)

(72)

(73)
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Northeastoox| o077 | x| 135 | x| 1128 | x| o8 [ x| o7 | =] 6.28 |(75)
Northeastoox| o077 | x| 135 | x| 2207 | x[ o085 | x| o7 | = 1278 |09
Northeastoox[ o077 | x| 135 | x| 4138 | x| o8 | x| o7 | =[ 2303 |79
Northeastoox[ o077 | x| 135 | x| 6796 | x| o8 | x| o7 | =[ 3783 |79
Northeastoox| o077 | x| 135 | x[ 9135 | x| o8 | x| o7 | =| s08 |75
Northeastoox| o077 | x| 135 | x[ o738 | x| o8 | x| o7 | =| s421 |79
Northeastoox| o077 | x| 135 [ x[ 911 | x| o088 | x| o7 | =| s071 |79
Northeastoox| o077 | x| 135 | x[ 7263 | x| o8 | x| o7 | =| 4043 |75
Northeastoox[ o077 | x| 135 | x| s042 | x| 08 | x| o7 | =[ 2807 |79
Northeastoox[ o077 | x| 135 | x| 2807 | x| o8 | x| o7 | =[ 1562 |79
Northeast o,9x| 077 | X | 135 | X | 14.2 | X | 0.85 | X | 0.7 | = | 7.9 |(75)
Northeastoox| o077 | x| 135 | x| 921 | x| o8 | x| o7 | =] 5.13 |(75)
Northwestoox| o077 | x| 135 | x| 1128 | x[ o085 | x| o7 | = 2512 @&
Northwesto.ox| o077 | x| 135 | x| 2207 | x[ 085 | x| o7 | =[ s114a |@)
Northwestoox[ o077 | x| 135 | x| 4138 | x| o8 [ x| o7z | =[ o213 |6
Northwestoox[ o077 | x| 135 | x| 6796 | x| o8 | x| o7z | =[ 15131 |6
Northwestoox| o077 | x| 135 | x[ 9135 | x| o8 | x| o7 | =| 20339 |6
Northwestoox| o077 | x| 135 | x| o738 | x| o8 | x| 0.7 [ = 21684 |8
Northwestoox| o077 | x| 135 | x| o114 | x[ o085 | x| o7 | =| 20285 |
Northwestoox| o077 | x| 135 | x[ 7263 | x| o088 | x| o7 | =| 16171 |6
Northwestoox[ o077 | x| 135 | x| s042 | x| 08 | x| o7 | =[ 11227 |6
Northwestoox[ o077 | x| 135 | x| 2807 | x| o8 | x| o7 | =[ 6249 |8
Northwestoox| o077 | x| 135 [ x[ 142 | x| o8 | x| o7 | =] 3161 |6
Northwestoox| o077 | x| 135 | x| 921 | x| o085 | x| o7 | = 2052 |
Solar gains in watts, calculated for each month (83)m =Sum(74)m  (82)m

@3)m=| 314 | 63.92 | 115.17 | 189.14 | 254.24 | 271.05 | 253.56 | 202.14 | 140.33 | 78.12 | 39.51 | 25.65 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= | 421.61 | 4496 | 484.69 | 534.58 | 575.98 | 571.05 | 540.99 | 497.84 | 449.96 | 412.03 | 400.15 | 405.75 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
(86)m= 1 1 0.99 0.99 0.96 0.88 0.77 0.82 0.95 0.99 1 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.02 | 19.16 | 19.45 | 19.91 | 20.35 | 20.73 | 20.9 | 20.86 | 20.56 | 20.02 | 19.49 | 19.05 |

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 19.51 | 19.52 | 19.53 | 19.59 | 19.6 | 19.64 | 19.64 | 19.65 | 19.62 | 19.6 | 19.58 | 19.55 |

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 1 | 1 | 0.99 | 0.98 | 0.94 | 08 | 06 | 0.67 | 0.91 | 0.98 | 1 | 1 |

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

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com
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(87)

(88)

(89)
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(94)m= | 1

(90)m:| 17.75| 17.89 | 18.19 | 18.69 | 19.12 | 19.5 | 19.61 | 19.61 | 19.35 | 18.81 | 18.27 | 17.82 (90)
fLA = Living area + (4) = 0.34 91)
Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m=| 18.18 | 18.33 | 18.62 | 19.11 | 19.54 | 19.92 | 20.05 | 20.04 | 19.76 | 19.23 | 18.69 | 18.24 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 18.18 | 18.33 | 18.62 | 19.11 | 19.54 | 19.92 | 20.05 | 20.04 | 19.76 | 19.23 | 18.69 | 18.24 | (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:
| 0.99 | 0.99 | 0.98 | 0.93 | 0.82 | 0.66 | 0.72 | 0.92 | 0.98 | 0.99 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m
(95)m= | 419.92| 44711 | 479.88 | 521.74 | 537.94 | 470.08 | 356.13 | 357.74 | 412.01 | 404.61 | 397.72 | 404.4 | (95)
Monthly average external temperature from Table 8
(96)m=| 43 | 4.9 | 6.5 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97)m= |1774.45| 1700.19| 1520.84| 1225.62| 933.41 | 608.4 | 394.76 | 412.64 | 657.61 | 1026.7 |1403.16| 1730.25| (97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |1007.77| 842.07 | 774.47 | 506.79 | 294.23 | 0 | 0 | 0 | 0 | 462.84 | 723.92 | 986.43

Total per year (kWh/year) = Sum(98):.55.12 =

5598.52 |(98)

Space heating requirement in kWh/m?/year

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, %

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Dec
Space heating requirement (calculated above)

|1007.77| 842.07 | 774.47 | 506.79 | 294.23 | 0 | 0 | 0 | 0 | 462.84 | 723.92 | 986.43 |
(211)m = {[(98)m x (204)] } x 100 + (206)
|1134.88| 948.27 | 872.15 | 570.71 | 331.34 | 0 | 0 | 0 | 0 | 521.22 | 815.22 |1110.85

0 (201)

1 (202)

1 (204)

88.8 (206)

0 (208)
kWh/year

(211)

Total (kWh/year) =Sum(211)

1.510. 12

6304.64 (211)

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

Water heating

(215)m=|o|0|0|0|0|0|0|0|0|0|0|0
Total (kWh/year) =Sum(215), (. .~ 0 (215)
Output from water heater (calculated above)
| 195.88| 171.1 | 178.02 | 157.9 | 152.87 | 134.64 | 129 | 143.8 | 145.39 | 165.55| 176.73 | 191.28
Efficiency of water heater 79.5 (216)
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(217)m:| 87.14 | 87.08 | 86.9 | 86.4 | 85.38 | 79.5 | 79.5 | 79.5 | 79.5 | 86.15 | 86.81 | 87.14 | (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m

(219)m:| 224.78| 196.49 | 204.86 | 182.75 | 179.04 | 169.36 | 162.26 | 180.88 | 182.88 | 192.18 | 203.58 | 219.49

Annual totals
Space heating fuel used, main system 1

Water heating fuel used

Electricity for pumps, fans and electric keep-hot
central heating pump:

Total electricity for the above, kWh/year

Electricity for lighting

Energy

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

Space and water heating
Electricity for pumps, fans and electric keep-hot (231) x
Electricity for lighting (232) x
Total CO2, kg/year

Dwelling CO2 Emission Rate

El rating (section 14)

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com

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

Total = Sum(219a), ,, = 2298.55

kWh/year kWh/year
6304.64

(219)

2298.55

120 (230c)

sum of (230a) (230g) = 20 (231)

628.21 (232)

Emissions
kg CO2/year

Emission factor

0.216 = 1361.8 (261)

0.519 = (263)
0.216 496.49 (264)
1858.29 (265)
0.519 = 62.28 (267)

0.519 = 326.04 (268)

=
«Q
®)
O
N
=
=
>
I

sum of (265) (271) = 2246.61 (272)
(272) = (4) = 30.66 (273)

75 (274)
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User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 5, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 26 |2a) = [ 17761 |@a)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = II'(Gb)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)
Number of flueless gas fires x40 = |I|(7C)

Air changes per hour

]

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 30 +(5) = 0.17 (8)
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 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) = 100] = 0 (15)
Infiltration rate (8)+(10)+ (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 15 (17)

If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.92 (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 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

1 | 0.98 | 0.96 | 0.86 | 0.84 | 0.74 | 0.74 | 0.72 | 0.78 | 0.84 | 0.88 | 0.92 |
Calculate effective air change rate for the applicable case
If mechanical ventilation:

(23a)

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

It

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

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

(23¢)

(24a)m:| 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)
@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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=| 1 | 0.98 | 0.96 | 0.87 | 0.85 | 0.78 | 0.78 | 0.76 | 0.81 | 0.85 | 0.89 | 0.92 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 1 | 0.98 | 0.96 | 0.87 | 0.85 | 078 | 078 | 076 | 0.81 | 0.85 | 0.89 | 0.92 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A, m? W/m2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ s |=] 6 | (26)
Windows Type 1 1.35 x1/[1/(4.8)+0.04] = 5.44 (27)
Windows Type 2 1.35 x1/[1/(4.8)+0.04] = 5.44 (27)
Windows Type 3 1.35 x1/[1/(4.8)+0.04] = 5.44 (27)
Windows Type 4 2.66 x1[1/(4.8)+0.04] = (27)
Walls Type! [ 6041 | [ 806 | [ s235 | x[ o3 | =[ 571 | | [ | |29
Walls Type2 | 565 | [ 2 | [ 865 | x| o027 | =[ o8 | | [ | |29
Roof [ 2265 | | o | [ 2265 | x| o018 | =[ 408 | | [ | |30)
Total area of elements, m? (31
Party wall [ 3066 | x[ o [ =] o | | [ | [32)
Party floor | [ | |(32a)
Party ceiling | [ | | (320)
* 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)= 59.22 (33)

Heat capacity Cm = S(A x k) ((28) (30) +(32) + (32a) (32e) = 11384.7 (34)

Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K Indicative Value: Medium 250 (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.

Thermal bridges : S (L x Y) calculated using Appendix K 13.31 (36)

if details of thermal bridging are not known (36) = 0.15 x (31)
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Total fabric heat loss (33) +(36) =
Ventilation heat loss calculated monthly
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec

(38)m = 0.33 x (25)m x (5)

BT [

(38)m=| 58.37 | 5724 | 56.13 | 50.94 | 4997 | 45.44 | 45.44 44.6 4718 | 49.97 | 51.93 | 53.99 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m:| 130.89| 129.76 | 128.66 | 123.46 | 122.49 | 117.96 | 117.96 | 117.12 | 119.71 | 122.49 | 124.45| 126.51
Average = Sum(39): 1 /12= 12346 |(39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(40)m=| 1.92 | 1.9 | 1.88 | 1.81 | 1.79 | 1.73 | 1.73 | 1.71 | 1.75 | 1.79 | 1.82 | 1.85
Average = Sum(40) 1 /12= 1.81 | 40)
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 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
if TFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 86.55 | (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=| 95.21 | 9175 | 88.29 | 84.82 | 81.36 | 77.9 | 77.9 | 81.36 | 84.82 | 88.29 | 9175 | 95.21

Total = Sum(44)1 12 =

1038.66 | (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=| 141.19| 123.49| 127.43| 111.1 | 106.6 | 91.99 | 85.24 | 97.81 | 98.98 | 115.35| 125.92| 136.74

Total = Sum(45): » =

1361.84 | (45)

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

(46)m= | 21.18 | 18.52 | 19.11 | 16.66 | 15.99 | 13.8 | 12.79 | 14.67 | 14.85 | 17.3 | 18.89 | 20.51 |
Water sitorage loss:

Storage volume (litres) including any solar or WWHRS storage within same vessel |I|
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):

[ o ]
[ o ]

Temperature factor from Table 2b

Energy lost from water storage, kWh/year

b) If manufacturer’'s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day)

If community heating see section 4.3

Volume factor from Table 2a

Temperature factor from Table 2b

(48)x (49) =

Energy lost from water storage, kWh/year (47) x (51) x (52) x (83) =

Enter (50) or (54) in (55)
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Water storage loss calculated for each month ((56)m = (35) x (41)m

(56)m=|o|o|o|o|o|o|o|o|o|o|o|o|
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=|0|0|0|0|0|0|0|0|0|0|0|0|

Primary circuit loss (annual) from Table 3 |I|

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=|o|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=| 48.52 | 42.23 | 44.99 | 41.83 | 41.46 | 38.42 | 39.7 | 41.46 | 41.83 | 44.99 | 45.25 | 48.52 |

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=| 189.71 | 165.72 | 172.42 | 152.93 | 148.06 | 130.4 | 124.94 | 139.27 | 140.81 | 160.34 | 171.16 | 185.26 |

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=| 189.71 | 165.72 | 172.42 | 152.93 | 148.06 | 130.4 | 124.94 | 139.27 | 140.81 | 160.34 | 171.16 | 185.26

(56)

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): + 1881.03

[ 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=| 59.08 | 51.62 | 53.62 | 47.4 | 45.81 | 40.19 | 38.27 | 42.89 | 43.37 | 496 | 53.18 | 57.6 |

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= | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 31.8 | 28.25 | 22.97 | 17.39 | 13 | 10.97 | 11.86 | 15.41 | 20.69 | 26.27 | 30.66 | 32.69 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 193.32| 195.33 | 190.27 | 179.51 | 165.92 | 153.16 | 144.63 | 142.62 | 147.68 | 158.44 | 172.02 | 184.79 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 |

Pumps and fans gains (Table 5a)
(70)m:|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|1o|

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 |

Water heating gains (Table 5)
(72)m=| 79.4 | 76.81 | 72.07 | 65.83 | 61.57 | 55.82 | 51.43 | 57.65 | 60.24 | 66.67 | 73.86 | 77.41 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 370.59| 366.45 | 351.38 | 328.8 | 306.56 | 286.02 | 273.99 | 281.75 | 294.67 | 317.44 | 342.61 | 360.96 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

(65)

(66)

(67)

(70)

(1)

(72)

(73)
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DER WorkSheet: New dwelling design stage

Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

Northeastoox| o077 | x| 135 | x| 1128 | x| o8 [ x| o7 | =] 6.28 |(75)
Northeastoox| o077 | x| 135 | x[ 2207 | x| o088 | x| o7 | =| 1278 |79
Northeastoox| o077 | x| 135 | x| 4138 | x| o8 | x| o7z | =[] 2303 |05
Northeastoox| o077 | x| 135 | x| er96 | x| o085 | x| o7 | = sres |79
Northeastoox[ o077 | x| 135 | x| 9135 | x| o8 | x| o7 | = s08 |75
Northeastoox[ o077 | x| 135 | x[ o738 | x| o8 | x| o7 | =| 5421 |(75)
Northeastoox| o077 | x| 135 [ x[ 911 | x| o8 | x| o7 | =|  s071 |79
Northeastoox| o077 | x| 135 | x| 7263 | x| o8 | x| o7 | =| 4043 |79
Northeastoox| o077 | x| 135 | x| 5042 | x| o088 | x| o7 | =| 2807 |79
Northeastoox| o077 | x| 135 | x| 2807 | x| o085 | x| o7 | = 1562 |79
Northeastoox[ o077 | x| 135 | x| 142 | x| o8 | x[ o7 | =] 7.9 |75)
Northeastoox[ o077 | x| 135 | x[ 921 | x| o8 | x[ o7 | =| 5.13 |(75)
Southeastoox| o077 | x| 135 | x| 379 | x| o8 | x| o7 | =| 204 |7
Southeastoox| o077 | x| 135 | x| 379 | x| o8 | x| 0.7 [ = | 40.96 [(77)
Southeastoox| 077 | x| 266 | x| 379 | x[ o8 | x| o7 | =| 403 |7
Southeastoox| 077 | x[ 135 | x| e2er | x| o0& | x| o7 | =| 38 |7
Southeastoox| o077 | x| 135 | x| e267 | x| o8 | x| oz | =[  esrz |7
Southeastoox| o077 | x| 266 | x| e267 | x| o8 | x| o7z | =[ esra |7
Southeastoox| o077 | x| 135 | x| 87 | x| o8 | x| o7 | =| a7z |07
Southeastoox| o077 | x| 135 | x| 875 | x| o8 | x| o7 | =| 954z |77
Southeasto_gx| 0.77 | X | 266 | X | 85.75 | X | 0.85 | X | 0.7 | = | 94.05 |(77)
Southeastoox| 077 | x[ 135 | x| 10625 | x[ o085 | x| o7 | =[] se15 |07
Southeastoox| o077 | x| 135 | x| 10825 | x[ o8 | x| o7z | =[ 11829 |7
Southeastoox| o077 | x| 266 | x| 10825 | x| o8 | x| o7z | =[ 11658 |07
Southeastoox| o077 | x| 135 | x| 11901 | x| o8 | x| o7 | =|  e25 |77
Southeastoox| 077 | x[ 135 | x| 11901 | x[ o085 | x| o7 | = 125 |7
Southeastoox| 077 | x [ 266 | x| 11901 | x[ o085 | x| o7 | =| 1308 |07
Southeastoox| 077 | x [ 135 | x| 11815 | x[ o0& | x| o7 | =| es77 |7
Southeastoox| o077 | x| 135 | x| 11815 | x[ o8 | x| oz | =[ 13185 |7
Southeastoox| o077 | x| 266 | x| 11815 | x[ o8 | x| o7z | =[ 12059 |07
Southeastoox| o077 | x| 135 | x| 1391 | x| o8 | x| o7 | =|  e41 |77
Southeastoox| o077 | x| 135 | x| 1391 | x| o8 | x| o7 | =| 1268 |07
Southeastoox| o077 | x| 266 | x| 1391 | x| o8 | x| o7 | =| 12404 |77
Southeastoox| 077 | x [ 135 | x| 10430 | x[ o085 | x| o7 | = st |7
Southeastoox| o077 | x| 135 | x| 10430 | x[ o8 | x| o7z | =[ 1622 |07
Southeastoox| o077 | x| 266 | x| 10430 | x[ o8 | x| o7z | =[ 1145 |07
Southeastoox| o077 | x| 135 | x| o8 | x| o8 | x| o7 | = s160 |77
Southeastoox| o077 | x| 135 | x| o8 | x| o8 | x| o7 | =| 10337 |77
Southeastoox| o077 | x| 266 | x| o285 | x| o0& | x| o7 | =[ 10184 |7
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Southeasto_gxl 077 | X | 1.35 | X | 69.27 | X | 0.85 | X | 0.7 | = | 38.56 |(77)

Southeastoox| o077 | x| 135 | x| 6927 | x| o8 | x| o7 | =| 712 |07

Southeastoox| o077 | x| 266 | x| e927 | x| o8 | x| oz | =[ - mer |7

Southeast 0.9x | 0.77 | x| 135 | x [ 4407 | x| 0.85 [ x| 0.7 [ =] 24.53 [(77)

Southeastoox| o077 | x| 135 | x| 4407 | x| o8 | x| o7 | =| 4008 |77

Southeastoox| 077 | x[ 266 | x[ 4s0r | x[ o0& | x| 0.7 [ = | 48.34 [(77)

Southeastoox| 077 | x [ 135 | x| 3149 | x[ o085 | x| o7 | = 17s3 |7

Southeastoox| o077 | x| 135 | x| 3149 | x| o8 | x| o7 | =| 3508 |77

Southeastoox| o077 | x| 266 | x| 3140 | x[ o8 | x| o7z | =[ s |07

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

(83)m= 108.08| 186.19 | 260.29 | 331.8 | 380.12 | 381.1 | 365.87 | 329.25 | 284.97 | 207.27 | 129.84 | 92.25 | (83)

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

(84)m= | 478.67| 552.64 | 611.67 | 660.6 | 686.69 | 667.12 | 639.86 | 611 | 579.63 | 524.72 | 472.45 | 453.2 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, h1,m (see Table 9a)

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

@6)m=| 1 099 [ 099 | 097 [ 093 | 083 | 07 | 074 | 09 [ o098 | 099 1 (86)

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

(87)m:| 18.94 | 19.14 | 19.47 | 19.95 | 20.38 | 20.75 | 20.91 | 20.89 | 20.62 | 20.06 | 19.46 | 18.96 | (87)

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

(88)m:| 19.39 | 19.4 | 19.41 | 19.46 | 19.47 | 19.52 | 19.52 | 19.53 | 19.5 | 19.47 | 19.45 | 19.43 | (88)

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

(89)m=| 0.99 | 0.99 | 0.98 | 0.95 | 0.89 | 073 | 0.51 | 0.56 | 0.83 | 0.96 | 0.99 | 1 | (89)

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

(90)m:| 17.58| 17.79 | 18.12 | 18.64 | 19.05 | 19.4 | 19.5 | 19.5 | 19.29 | 18.76 | 18.14 | 17.63 (90)
fLA = Living area + (4) = 0.33 (91)

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

(92)m=| 18.03 | 18.23 | 18.57 | 19.07 | 19.49 | 19.85 | 19.96 | 19.96 | 19.73 | 19.19 | 18.58 | 18.07 | (92)

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

(93)m=| 18.03 | 18.23 | 18.57 | 19.07 | 19.49 | 19.85 | 19.96 | 19.96 | 19.73 | 19.19 | 18.58 | 18.07 | (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=| 0.99 | 0.99 | 0.98 | 0.95 | 0.89 | 0.76 | 0.57 | 0.62 | 0.84 | 0.96 | 0.99 | 0.99 | (94)

Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 474.83| 54514 | 596.63 | 627.02 | 610.61 | 504.36 | 367.77 | 378.12 | 486.62 | 501.99 | 466.11 | 450.25 | (95)

Monthly average external temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (96)

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= |1796.82| 1729.83| 1552.48| 1255.59| 954.33 | 619.03 | 396.85 | 416.62 | 674.15 | 1051.78| 1428.2 | 1754.79| (97)
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Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 983.56| 796.11 | 711.15 | 45257 | 255.73 | 0 | 0 | 0 | 0 | 409.04 | 692.7 | 970.58

Total per year (kWh/year) = Sum(98):.5s.12 =

5271.44 |(98)

Space heating requirement in kWh/m?/year

Space heating:

7717 (99)

11 I

Fraction of space heat from secondary/supplementary system (201)

Fraction of space heat from main system(s) (202) = 1-(201) = (202)

Fraction of total heating from main system 1 (204) = (202) = [1 - (203)] = (204)

Efficiency of main space heating system 1 88.8 (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)

| 983.56| 796.11 | 711.15 | 452,57 | 255.73 | 0 | 0 | 0 | 0 | 409.04 | 692.7 | 970.58 |
(211)m = {[(98)m x (204)] } x 100 + (206)
|1107.61| 896.52 | 800.84 | 509.65 | 287.99 | 0 | 0 | 0 | 0 | 460.63 | 780.07 | 1092.99

211)

Total (kWh/year) =Sum(211)

1.510. 12

5936.31 (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)
| 189.71 | 165.72 | 172.42 | 152.93 | 148.06 | 130.4 | 124.94 | 139.27 | 140.81 | 160.34 | 171.16 | 185.26
Efficiency of water heater 79.5 (216)
(217)m=| 87.15 | 87.05 | 86.82 | 86.25 | 85.15 | 795 | 795 | 795 | 795 | 85.97 | 86.79 | 87.17 (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m=| 217.68| 190.38 | 198.6 | 177.3 | 173.89 | 164.03 | 157.15| 175.19 | 177.12 | 186.52 | 197.22 | 212.53

Total = Sum(219a), ., =

1.12

2227.61 |(219)

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

Water heating fuel used
Electricity for pumps, fans and electric keep-hot

central heating pump: 120
Total electricity for the above, kWh/year sum of (230a) (230g) =

Electricity for lighting

Energy Emission factor
kWh/year kg CO2/kWh

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com
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5936.31

2227.61

(230c)
120 (231)

561.63 (232)

Emissions
kg CO2/year
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Space heating (main system 1) @11) x = [ 128224 |es1)
Space heating (secondary) (215) x = |I|(263)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
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)
Dwelling CO2 Emission Rate (272) = (4) = (273)
El rating (section 14) (274)
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TER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 6, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 2.16 |2a) = [ 13002 ]ea)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = II'(Gb)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)
Number of flueless gas fires x40 = |I|(7C)

Air changes per hour

|

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 20 +(5) = 0.14 (8)
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

(12)
(13)
(14)
(15)
(16)
(7
9 (18)

If no draught lobby, enter 0.05, else enter 0

Percentage of windows and doors draught stripped

Window infiltration 0.25-10.2x (14) + 100] =

Infiltration rate (8)+(10)+ (1) + (12) + (13) + (15) =

Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0

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-[0.075 x (19)] = 0.92 (20)

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

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

wllollollollolle]|le

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.46 | 0.46 | 0.45 | 0.4 | 0.39 | 0.35 | 0.35 | 0.34 | 0.36 | 0.39 | 0.41 | 043 |

Calculate effective air change rate for the applicable case
If mechanical ventilation:

(23a)

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

It

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

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

(23¢)

(24a)m=| 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)
@omg 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 (23b), 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 | (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=| 0.61 | 06 | 06 | 0.58 | 0.58 | 0.56 | 0.56 | 0.56 | 0.57 | 0.58 | 0.58 | 0.59 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 0.61 | 06 | 06 | 0.58 | 0.58 | 0.56 | 0.56 | 0.56 | 0.57 | 0.58 | 0.58 | 0.59 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value AXk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ + = 2 | (26)
Windows Type 1 x1[(1.4)+0.04] = [ 131 (27)
Windows Type 2 x1[(1.4)+0.04] = [ 131 (27)
Walls Type! [ 3012 | [ 495 | [ 2547 | x[ o018 | =[ 458 | | [ | |29
WallsType2 [ 478 | [ 2 | [ 278 | x[ o018 | =[ o5 | | [ | |29
Walls Type3 | 385 | [ o | [ 385 | x[ o018 | =[ o060 | | [ | |29
Walls Type4 | 2155 | | o | [ 2155 | x| o018 | =[ 38 | | [ | |29
WallsType5 [ 880 | [ o | [ sss | x[ o018 | =[ 16 | | [ | |29
Roof Type1 [ s3ss | [ o | [ sss | x[ o1 | =] 701 | | [ | |30)
Roof Type2 [ 26 | [ o | [ 26 | x[ o1 | =[ o3 | | [ | |30)
Total area of elements, m? (31
Party wall [ 2068 | x[ o [ =] o | | [ | [32)
Party floor | [ | [ (32a)

* 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)= [ arr e
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ s28s27__|(34)

Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K Indicative Value: Medium 250 (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.

Thermal bridges : S (L x Y) calculated using Appendix K 18.82 (36)
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if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) + (36) = I

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=| 2789 | 277 | 2751 | 2662 | 2646 | 2569 | 2569 | 2554 | 2598 | 26.46 | 26.79 | 27.14 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m= | 73.81 | 73.62 | 73.43 | 72.55 | 72.38 | 71.61 | 71.61 | 71.47 | 71.91 | 72.38 | 72.72 | 73.07
Average = Sum(39): 1 /12= 72.55 [39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
@om=| 145 | 144 | a4 [ 1o | a2 | 4 [ [ oo | a2 | a2 [ oas | 14
Average = Sum(40) 1 /12= 1.13 | 40)
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 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
if TFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 84.12 | (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=| 92.53 | 89.17 | 85.8 | 82.44 | 79.07 | 75.71 | 75.71 | 79.07 | 82.44 | 85.8 | 89.17 | 92.53

Total = Sum(44)1 12 =

1000.43 | (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=| 137.22| 120.01 | 123.84 | 107.97 | 103.6 | 89.4 | 82.84 | 95.06 | 96.2 | 112.11 | 122.37 | 132.89

Total = Sum(45): » =

132352 |(45)

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

(46)m=| 20.58 | 18 | 18.58 | 16.2 | 15.54 | 13.41 | 12.43 | 14.26 | 14.43 | 16.82 | 18.36 | 19.93 |
Water sitorage loss:

Storage volume (litres) including any solar or WWHRS storage within same vessel |I|
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): |I|

Temperature factor from Table 2b |I|
Energy lost from water storage, kWh/year (48)x (49) = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
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)
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(47)

(48)
(49)
(50)

(81)

(52)
(83)

(54)
(85)
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Water storage loss calculated for each month ((56)m = (35) x (41)m

(56)m=|o|o|o|o|o|o|o|o|o|o|o|o|
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=|0|0|0|0|0|0|0|0|0|0|0|0|
Primary circuit loss (annual) from Table 3 |I|
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=|0|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=| 47.15 | 41.04 | 43.72 | 40.65 | 40.29 | 37.33 | 38.58 | 40.29 | 40.65 | 43.72 | 43.97 | 47.15 |

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=| 184.37| 161.05 | 167.57 | 148.62 | 143.89 | 126.73 | 121.42 | 135.36 | 136.85 | 155.83 | 166.35 | 180.04 |

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=| 184.37| 161.05 | 167.57 | 148.62 | 143.89 | 126.73 | 121.42 | 135.36 | 136.85 | 155.83 | 166.35 | 180.04

(56)

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): + 1828.09

[ 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=| 57.41 | 50.16 | 52.11 | 46.06 | 44.52 | 39.06 | 37.19 | 4168 | 42.15 | 48.21 | 51.68 | 55.97 |

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= | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 19.92 | 17.69 | 14.39 | 10.89 | 8.14 | 6.88 | 7.43 | 9.66 | 12.96 | 16.46 | 19.21 | 20.48 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 183.79| 185.7 | 180.9 | 170.66 | 157.75| 145.61 | 137.5 | 135.59 | 140.4 | 150.63 | 163.55| 175.68 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 |

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

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 |

Water heating gains (Table 5)
(72)m=| 77.17 | 74.65 | 70.04 | 63.98 | 59.84 | 54.25 | 49.99 | 56.02 | 58.54 | 64.79 | 71.78 | 75.23 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 338.41 | 335.57 | 322.85 | 303.06 | 283.26 | 264.26 | 252.44 | 258.8 | 269.43 | 289.41 | 312.06 | 328.92 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

(65)

(66)

(67)

(68)

(69)

(70)

(1)

(72)

(73)
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Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox| o077 | x| o099 | x| 1128 | x| o063 [ x| o7 | =] 6.83 |(75)
Northeastoox| o077 | x| o099 | x| 2207 | x| o063 [ x| o7 | =] 13.9 |(75)
Northeastoox| o077 | x| 0e9 | x| 4138 | x| o063 | x| o7 | =[] 2504 |9
Northeastoox| o077 | x| o099 | x[ 6796 | x| o063 | x| o7 | =| 4112 |79
Northeastoox[ o077 | x| 099 | x| 9135 | x| o063 | x| o7 | =[ ss27 |75
Northeastoox[ o077 | x| 099 | x| o738 | x| o063 | x| o7 | =[ sse3 |79
Northeastoox| o077 | x| o099 [ x[ 911 | x| o063 | x| o7 | =| s13 |79
Northeastoox| o077 | x| o099 [ x| 7263 | x| o063 | x| o7 | =| 4395 |79
Northeastoox| o077 | x| o099 | x| s042 | x| o063 | x| o7 | = s0s1 |79
Northeastoox[ 077 | x[ 099 | x[ 2807 | x[ 063 | x[ 07 | =[  tee8 |75
Northeastoox[ o077 | x| 099 | x[ 142 | x| o063 | x[ o7 | =] 8.5 |(75)
Northeastoox[ o077 | x| 099 | x[ 921 | x| o063 | x[ o7 | =| 5.58 |(75)
Northwestoox| o077 | x| o099 | x| 1128 | x| o063 | x| o7 | =| 1024 |8
Northwestoox| o077 | x| o099 | x[ 2207 | x| o063 | x| o7 | =| 208 |6
Northwestoox| o077 | x| 099 | x| 4138 | x| o063 | x| o7 | = s7se |6
Northwestoox| o077 | x| o099 | x[ 6796 | x| o063 | x| o7 | =| 6168 |6
Northwestoox[ 077 | x| o099 | x[ 9135 | x| o063 | x| o7 | =| 820 [@1)
Northwestoox[ 077 | x| 099 | x| o738 | x| o063 | x| o7 | =[ ss3 |6
Northwestoox| o077 | x| o099 [ x[ 911 | x| o063 | x| o7 | =| 860 |6
Northwestoox| o077 | x| o099 | x| 7263 | x| o063 | x| o7 | =| es92 |6
Northwestoox| o077 | x [ 099 | x| s042 | x| o063 | x| o7 | = 4577 |
Northwestoox| o077 | x| o099 | x| 2807 | x| o063 | x| o7 | =| 2548 |8
Northwestoox[ 077 | x| o099 | x| 142 | x| o3 | x| o7z | =[ 1289 |6
Northwestoox[ 077 | x| 099 | x[ 921 | x| o063 | x[ o7 | =| 8.36 |@1)
Solar gains in watts, calculated for each month (83)m = Sum(74)m  (82)m
@3)m= | 17.07 | 34.74 | 62.6 | 102.8 | 138.19| 147.32| 137.82| 109.87| 76.28 | 42.46 | 21.48 | 13.94 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 355.48| 370.32 | 385.45 | 405.87 | 421.45 | 411.58 | 390.26 | 368.67 | 345.7 | 331.87 | 333.54 | 342.86 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C)

Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
(86)m= 1 1 1 0.99 0.96 0.88 0.74 0.79 0.95 0.99 1 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.72 | 19.81 | 20 | 20.3 | 20.61 | 20.86 | 20.96 | 20.94 | 2075 | 20.38 | 20.01 | 19.71 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 19.96 | 19.97 | 19.97 | 19.98 | 19.98 | 19.99 | 19.99 | 19.99 | 19.99 | 19.98 | 19.98 | 19.97 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 1 1 | 0.99 | 0.98 | 0.94 | 0.81 | 06 | 0.66 | 0.91 | 0.99 | 1 | 1 | (89)
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Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 18.25| 18.38 | 18.67 | 19.11 | 19.55 | 19.88 | 19.97 | 19.96 | 19.75 | 19.23 | 18.68 | 18.24 (90)
fLA = Living area + (4) = 0.38 91)

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

(92)m=| 18.81 | 18.93 | 19.18 | 19.57 | 19.95 | 20.25 | 20.35 | 20.34 | 20.13 | 19.67 | 19.19 | 18.8 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.81 | 18.93 | 19.18 | 19.57 | 19.95 | 20.25 | 20.35 | 20.34 | 20.13 | 19.67 | 19.19 | 18.8 | (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 | 0.98 | 0.94 | 0.83 | 0.65 | 0.71 | 0.92 | 0.98 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 354.56| 368.97 | 382.83 | 398.57 | 397.82 | 341.85 | 254.99 | 261.07 | 316.68 | 326.78 | 332.05 | 342.13 | (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 49 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= |1071.06| 1032.68| 931.17 | 773.81 | 597.4 | 404.73 | 268.5 | 281.4 | 433.91 | 656.23 | 878.97 |1066.58| (97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 533.o7| 446.01 | 407.97 | 270.17 | 148.49 | 0 | 0 | 0 | 0 | 245.11 | 393.78 | 538.99

Total per year (kWh/year) = Sum(98):.55.12 =

2983.59 |(98)

Space heating requirement in kWh/m?/year

Space heating:

46.36 (99)

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 | Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Dec
Space heating requirement (calculated above)
| 533.o7| 446.01 | 407.97 | 270.17 | 148.49 | 0 | 0 | 0 | 0

(211)m = {[(98)m x (204)] } x 100 + (206)
|570.74| 477.53| 436.8 |289.26| 158.98| 0 | 0 | 0 | 0 |262.44| 421.6 |577.o7

| 245.11 | 393.78 | 538.99 |

0 (201)

1 (202)

1 (204)

93.4 (206)

0 (208)
kWh/year

(211)

Total (kWh/year) =Sum(211)

1.510. 12

3194.42 (211)

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

Water heating

Total (kWh/year) =Sum(215), (. .~ 0 (215)
Output from water heater (calculated above)
| 184.37| 161.05 | 167.57 | 148.62 | 143.89 | 126.73 | 121.42 | 135.36 | 136.85 | 155.83 | 166.35 | 180.04
Efficiency of water heater 80.3 (216)
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(217)m:| 87.57 | 87.48 | 87.21 | 86.54 | 85.13 | 80.3 | 80.3 | 80.3 | 80.3 | 86.19 | 87.14 | 87.64 | (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m

(219)m:| 210.55| 184.1 | 192.15| 171.75| 169.03 | 157.83 | 151.21 | 168.56 | 170.42 | 180.81 | 190.89 | 205.44

Annual totals
Space heating fuel used, main system 1

Water heating fuel used
Electricity for pumps, fans and electric keep-hot
central heating pump:
boiler with a fan-assisted flue
Total electricity for the above, kWh/year
Electricity for lighting

Energy

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

Space and water heating
Electricity for pumps, fans and electric keep-hot (231) x
Electricity for lighting (232) «x
Total CO2, kg/year

TER =

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com

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

Total = Sum(219a), ,, = 2152.72

kWh/year kWh/year
3194.42

(219)

2152.72

(230c)

sum of (230a) (230g) = 75 (231)

(230e)

351.84 (232)

Emissions
kg CO2/year

Emission factor

0.216 = 689.99 (261)

0.519 = (263)
0.216 464.99 (264)
1154.98 (265)
0.519 = 38.93 (267)

0.519 = 182.6 (268)

=~
«
®)
O
N
=
=
>
I

sum of (265) (271) = 1376.51 (272)

21.39 (273)
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User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 7, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 2.11 |22) = | 86 |32)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = II'(Gb)
Number of intermittent fans x10 = (7a)
Number of passive vents x10 = |I|(7b)
Number of flueless gas fires x40 = |I|(7C)

Air changes per hour

|

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = 20 +(5) = 0.23 (8)
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

(12)
(13)
(14)
(15)
(16)
(7
8 (18)

If no draught lobby, enter 0.05, else enter 0

Percentage of windows and doors draught stripped

Window infiltration 0.25-10.2x (14) + 100] =

Infiltration rate (8)+(10)+ (1) + (12) + (13) + (15) =

Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0

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-[0.075 x (19)] = 0.92 (20)

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

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

Klaollollollollo]||le

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.57 | 0.56 | 0.55 | 0.49 | 0.48 | 0.42 | 0.42 | 0.41 | 0.45 | 0.48 | 05 | 0.52 |

Calculate effective air change rate for the applicable case
If mechanical ventilation:

(23a)

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

It

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

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

(23¢)

(24a)m=| 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)
@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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=| 0.66 | 0.66 | 0.65 | 0.62 | 0.62 | 0.59 | 0.59 | 0.59 | 06 | 0.62 | 0.63 | 0.64 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(2sym=| 066 | 066 | 065 | o62 | 062 | 059 [ 059 | 050 | 06 | 062 [ o063 | 064 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A, m? W/m2K (WI/K) kd/m2-K kd/K
Doors [ 2 | x[ + = 2 | (26)
Windows Type 1 x1M1/(1.4)+0.04] = [ 131 (27)
Windows Type 2 x1M1/(1.4)+0.04] = [ 131 (27)
Windows Type 3 1.58 x1/[1/(1.4)+0.04] = 2.09 (27)
Walls Type! | 2085 | [ 485 | [ 1614 | x| o018 | =[ 20 | | [ | |29
Walls Type2 [ 262 | [ 2 | [ oe2 | x[ o018 | =[ onn | | [ | |29
Walls Type3 | 308 | [ o | [ 808 | x[ o018 | =[ os5 | | [ | |29
Walls Type4 [ 2101 | [ o | [ 2100 | x[ o018 | =[ 304 | | [ | |29
Roof Type! [ 3084 | [ o | [ s08 | x[ o138 | =] 401 | | [ | |30)
Roof Type2 [ 191 | [ o | [ 191 | x[ o013 | =] o025 | | [ | |30)
Total area of elements, m? (31
Party wall [ 2333 | x[ o [ =] o | | | | |32)
Party floor | [ | |(32a)
* 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) = [ e ]9
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ s5449.13 _ |(34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K Indicative Value: Medium 250 (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.

Thermal bridges : S (L x Y) calculated using Appendix K 12.12 (36)
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if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) + (36) = [ 3192 a7

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=| 18.79 | 18.61 | 18.43 | 1761 | 17.46 | 16.74 | 16.74 | 16.61 | 17.02 | 17.46 | 17.77 | 18.09 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m=| 50.7 | 50.52 | 50.35 | 49.53 | 49.37 | 48.66 | 48.66 | 48.53 | 48.93 | 49.37 | 49.68 | 50.01
Average = Sum(39): 1 /12= 49.53 [39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(40)m=| 1.24 | 1.24 | 1.24 | 1.22 | 1.21 | 1.19 | 1.19 | 1.19 | 1.2 | 1.21 | 1.22 | 1.23
Average = Sum(40); - /12= 1.22 | 40)
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)
Assumed occupancy, N 1.43 (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
if TFA£13.9, N =1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 68.08 | (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=| 74.89 | 72.17 | 69.45 | 66.72 | 64 | 61.28 | 61.28 | 64 | 66.72 | 69.45 | 72.17 | 74.89
Total = Sum(44); - = 817 [(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=| 111.06| 97.14 | 100.24| 87.39 | 83.85 | 72.36 | 67.05 | 76.94 | 77.86 | 90.74 | 99.05 | 107.56

Total = Sum(45): » =

1071.22  |45)

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

(46)m=| 16.66| 14.57 | 15.04 | 13.11 | 12.58 | 10.85 | 10.06 | 11.54 | 11.68 | 13.61 | 14.86 | 16.13 |
Water sitorage loss:

Storage volume (litres) including any solar or WWHRS storage within same vessel |I|

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): |I|

Temperature factor from Table 2b |I|
Energy lost from water storage, kWh/year (48)x (49) = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
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)
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(52)
(83)

(54)
(85)
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Water storage loss calculated for each month ((56)m = (35) x (41)m

(56)m=|o|o|o|o|o|o|o|o|o|o|o|o|
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=|0|0|0|0|0|0|0|0|0|0|0|0|
Primary circuit loss (annual) from Table 3 |I|
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=|0|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=| 38.16 | 33.22 | 35.39 | 32.9 | 32.61 | 30.22 | 31.23 | 32.61 | 32.9 | 35.39 | 35.59 | 38.16 |

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=| 149.23| 130.35 | 135.62 | 120.29 | 116.46 | 102.57 | 98.27 | 109.55 | 110.76 | 126.13 | 134.64 | 145.72 |

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=| 149.23| 130.35| 135.62 | 120.29 | 116.46 | 102.57 | 98.27 | 109.55| 110.76 | 126.13 | 134.64 | 145.72

(56)

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): + 1479.61

[ 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=| 46.47 | 406 | 42.18 | 37.28 | 36.03 | 31.61 | 30.1 | 33.74 | 34.11 | 39.02 | 41.83 | 453 |

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=| 71.33 | 7133 | 7133 | 7133 | 71.33 | 7133 | 71.33 | 71.33 | 71.33 | 7133 | 71.33 | 71.33

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 12.41 | 11.02 | 8.97 | 6.79 | 5.07 | 4.28 | 463 | 6.02 | 8.07 | 10.25 | 11.97 | 12.76 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 123.45| 124.73| 121.5 | 114.63| 105.96| 97.8 | 92.35 | 91.07 | 94.3 | 101.17| 109.85| 118 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 |

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

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 |

Water heating gains (Table 5)
(72)m=| 62.46 | 60.42 | 56.69 | 51.78 | 48.43 | 43.91 | 40.46 | 4534 | 47.38 | 52.44 | 58.1 | 60.89 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 245.72| 243.57 | 234.56 | 2206 | 206.86 | 193.39 | 184.84 | 189.83 | 197.16 | 211.27 | 227.31 | 239.05 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

(65)

(66)

(67)

(68)

(69)

(70)

(1)

(72)

(73)
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Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox| o077 | x| o099 | x| 1128 | x| o063 [ x| o7 | =] 3.41 |(75)
Northeastoox| o077 | x| o099 | x| 2207 | x| o063 [ x| o7 | =] 6.95 |(75)
Northeastoox| o077 | x| o099 | x| 4138 | x| o063 | x| o7 | =| 12520 |79
Northeastoox| o077 | x| o099 | x| 6796 | x| o063 | x| o7 | = 2086 |79
Northeastoox[ o077 | x| 099 | x| 9135 | x| o063 | x| o7 | = 2resa |75
Northeastoox[ o077 | x| 099 | x| o738 | x| o063 | x| o7 | =[ 2046 |75
Northeast o,9x| 077 | X | 0.99 | X | 91.1 | X | 0.63 | X | 0.7 | = | 27.56 |(75)
Northeastoox| o077 | x| o099 [ x| 7263 | x| o063 | x| o7 | =| 2197 |79
Northeastoox| o077 | x| o099 | x[ 5042 | x| o063 | x| o7 | =| 15286 |79
Northeastoox| o077 | x| o090 | x| 2807 | x| o063 | x| o7 | =] 8.49 |75)
Northeast o,gx| 0.77 | X | 0.99 | x | 14.2 | X | 0.63 | x | 0.7 | = | 43 |(75)
Northeastoox[ o077 | x| 099 | x[ 921 | x| o063 | x[ o7 | =| 2.79 |(75)
Southeastoox| o077 | x| o099 | x| 379 | x| o063 | x| o7 | =| 220 |07
Southeastoox| o077 | x| 188 | x| 379 | x| o063 | x| 0.7 [ = | 17.77 [(77)
Southeastoox| o077 | x| o099 | x| 6267 | x| o063 | x| o7 | =| sre2 |77
Southeastoox| o077 | x| 188 | x| e267 | x| o063 | x| o7 | = s02 |7
Southeastoox| o077 | x| o099 | x| 875 | x[ o3 | x| or | =[ s189 |07
Southeastoox| o077 | x| 1858 | x| 875 | x[ o3 | x| o7 | =[ 414 [(77)
Southeastoox| o077 | x| o099 | x| 10625 | x| o063 | x| o7 | =| e420 |77
Southeastoox| o077 | x| 188 | x| 10625 | x| o063 | x| o7 | =  s131 |77
Southeastoox| 077 | x [ 099 | x| 11901 | x[ o0e3 | x| o7 | = 7200 |7
Southeasto.ox| 077 | x [ 158 | x| 11901 | x[ o063 | x| o7 | =| s7ar |7
Southeastoox| o077 | x| o099 | x| 11815 | x[ oe3 | x| o7z | =[ 7149 |07
Southeastoox| o077 | x| 188 | x| 11815 | x[ o3 | x| or | =[ stos |07
Southeasto,gxl 0.77 | X | 0.99 | x | 113.91 | X | 0.63 | X | 0.7 | = | 68.93 |(77)
Southeastoox| o077 | x [  1s8 | x| 1391 [ x[ o0es | x| o7 | = 55 |77)
Southeastoox| o077 | x| 099 | x| 10430 | x| o063 | x| o7 | =| e17 |7
Southeasto_gx| 0.77 | X | 158 | X | 104.39 | x | 0.63 | X | 0.7 | = | 50.41 |(77)
Southeastoox| o077 | x| o099 | x| o285 | x| o0e3 | x| o7z | =[  se19 |7
Southeastoox| o077 | x| 1858 | x| o285 | x| o063 | x| o7 | =[ 48 |07
Southeastoox| o077 | x| o099 | x| 6927 | x| o083 | x| o7 | = 4191 |07
Southeastoox| o077 | x| 188 | x| 6927 | x| o083 | x| 0.7 [ = | 33.45 [(77)
Southeasto_9x| 0.77 | X | 0.99 | X | 44.07 | X | 0.63 | X | 0.7 | = | 26.67 |(77)
Southeastoox| 077 | x [ 1s8 | x| 4407 | x[ o063 | x| o7 | = 2128 |7
Southeastoox| o077 | x| o099 | x| 3140 | x[ o3 | x| oz | =[ 1905 |07
Southeastoox[ 077 | x[ 188 | x[ 3149 | x[ o063 | x| 07 [ =] 15.2 [(77)
Solar gains in watts, calculated for each month (83)m = Sum(74)m  (82)m
@3)m= | 43.44 | 75.14 | 105.82 | 136.16 | 157.12 | 158.01 | 151.49 | 135.55| 116.28 | 83.85 | 52.24 | 37.05 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 289.17| 318.71 | 340.37 | 356.76 | 363.98 | 351.4 | 336.34 | 325.38 | 313.43 | 295.12 | 279.56 | 276.1 | (84)
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Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec

@6)m=| 1 099 | 099 | 096 | 091 | 078 | 061 [ 065 | 086 | 097 | 0.9 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.73 | 19.87 | 20.1 | 20.42 | 20.71 | 20.91 | 20.98 | 20.97 | 20.84 | 20.48 | 20.06 | 19.72 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 19.89 | 19.89 | 19.89 | 19.91 | 19.91 | 19.92 | 19.92 | 19.93 | 19.92 | 19.91 | 19.9 | 19.9 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 0.99 | 0.99 | 0.98 | 0.95 | 0.87 | 0.68 | 0.47 | 0.52 | 0.79 | 0.95 | 0.99 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 18.22 | 18.42 | 18.76 | 19.22 | 19.61 | 19.86 | 19.92 | 19.92 | 19.79 | 19.32 | 18.71 | 18.2 (90)

fLA = Living area + (4) = 0.62 91)

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

(92)m=| 19.15 | 19.32 | 19.59 | 19.96 | 20.29 | 20.51 | 20.57 | 20.57 | 20.44 | 20.04 | 19.54 | 19.14 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 19.15 | 19.32 | 19.59 | 19.96 | 20.29 | 20.51 | 20.57 | 20.57 | 20.44 | 20.04 | 19.54 | 19.14 | (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

Utilisation factor for gains, hm:

(94)m=| 0.99 | 0.99 | 0.98 | 0.95 | 0.88 | 074 | 0.56 | 06 | 0.83 | 0.96 | 0.99 | 0.99 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 287.22 | 315.1 | 333.06 | 339.52 | 322.07 | 259.18 | 187.53 | 194.24 | 258.59 | 282.25 | 276.12 | 274.59 | (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= | 753.08| 728.4 | 659.04 | 547.77 | 424.05 | 287.56 | 193.27 | 202.2 | 310.27 | 465.85 | 618.12 | 746.91 | (97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m:| 346.6 | 277.74 | 242.52| 149.94| 75.87 | 0 | 0 | 0 | 0 | 136.6 | 246.24 | 351.41

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

1826.92 |(98)

Space heating requirement in kWh/m?/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) = [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 93.4 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
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| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec | kWh/year
Space heating requirement (calculated above)
| 346.6 | 277.74 | 242.52| 149.94| 75.87 | 0 | 0 | 0 | 0 | 136.6 | 246.24 | 351.41 |
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|371.09| 297.37 | 259.66 | 160.54 | 81.23 | 0 | 0 | 0 | 0 | 146.25 | 263.64 | 376.24
Total (kWhlyear) =Sum(211), .. .= 1956.02 (211)
Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 + (208)
(215)m=|o|0|0|0|0|0|0|0|0|0|0|0
Total (kWhlyear) =Sum(215), ;. .~ 0 (215)
Water heating
Output from water heater (calculated above)
| 149.23| 130.35| 135.62 | 120.29 | 116.46 | 102.57 | 98.27 | 109.55| 110.76 | 126.13 | 134.64 | 145.72
Efficiency of water heater 80.3 (216)
(217)m:| 87.1 | 86.91 | 86.5 | 85.61 | 84 | 80.3 | 80.3 | 80.3 | 80.3 | 85.25 | 86.55 | 87.19 (217)
Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m:| 171.32| 149.99 | 156.79 | 140.52 | 138.64 | 127.74 | 122.38 | 136.43 | 137.94 | 147.94 | 155.56 | 167.14
Total = Sum(219a), , = 1752.4 |(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
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 =
Space and water heating (261) + (262) + (263) + (264) =
Electricity for pumps, fans and electric keep-hot (231) x =
Electricity for lighting (232) «x =
Total CO2, kg/year sum of (265) (271) =
TER =
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(264)
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 1, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) X | 275 |(2a) = | 198 |(3a)

Dwelling volume (3a)+(3b)*+(3c)+(3d)*+(3e)+....(3n) = 198 (5)
2. Ventilation rate:
main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = II'(Gb)

Number of intermittent fans

Air changes per hour

Number of passive vents

x 40

Number of flueless gas fires

]

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 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) + 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 7 (17)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.35 (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-[0.075x (19)] = 0.85 (20)

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

Infiltration rate modified for monthly wind speed
| Janl Febl Marl 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.38 | 0.37 | 0.36 | 0.33 | 0.32 | 0.28 | 0.28 | 0.28 | 03 | 0.32 | 0.33 | 0.35 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m:| 0.51 | 05 | 0.49 | 0.45 | 0.45 | 0.41 | 0.41 | 0.4 | 0.42 | 0.45 | 0.46 | 0.48 | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(sm=| 051 | 05 | 049 [ 045 | 045 | 041 [ 041 | 04 | 042 | 045 [ 046 | 048 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ 15 | =] 3 | (26)
Windows Type 1 x1/[1/(1.4)+0.04] = 3.05 (27)
Windows Type 2 3.43 x1/[1/(1.4)+0.04] = 455 (27)
Floor [ 72 | x[ o2s | =] 1 | | | | 28)
Walls Type! [ 482 | [ 1723 | [ s0e7 | x| o025 | =[ 774 | | [ | |29
Walls Type2 | 1496 | [ o | [ 148 | x[ o2 | =[ 305 | | [ | |29
WallsType3 [ 90 | [ 2 | [ 79 | x[ o2 | =[ 18 | | [ | |29
Total area of elements, m? €]
Party wall [ 4096 | x[ o [=] o | | | | |32)

Party ceiling | [ | | (320)

* 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)= (33)
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ 14100.41 _|(34)
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K Indicative Value: Medium (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.

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

if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) +(36) = (37)

Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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(38)m=| 33.02 | 3253 | 32.05 | 29.62 | 29.13 | 26.7 | 26.7 | 26.21 | 27.67 | 29.13 | 30.1 | 31.07 | (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m=| 111.2 | 110.71 | 110.23 | 107.8 | 107.31 | 104.88 | 104.88 | 104.39 | 105.85| 107.31 | 108.28 | 109.25

Average = Sum(39): 1. /12= 107.67 |(39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(40)m=| 1.54 | 1.54 | 1.53 | 15 | 1.49 | 1.46 | 1.46 | 1.45 | 1.47 | 1.49 | 15 | 1.52

Average = Sum(40), 1 /12= 15 | 40)
Number of days in month (Table 1a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)
Assumed occupancy, N 2.29 (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
if TFA£13.9, N =1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 88.68 | (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)
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec |

Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)
(44)m= | 97.54 | 94 | 90.45 | 86.9 | 83.35 | 79.81 | 79.81 | 83.35 | 86.9 | 90.45 | 94 | 97.54

Total = Sum(44), = 1064.1 [(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:| 144.65| 126.51 | 130.55| 113.82 | 109.21 | 94.24 | 87.33 | 100.21 | 101.41 | 118.18 | 129 | 140.09

Total = Sum(45); » = 13952 |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m=| 217 | 18.98 | 19.58 | 17.07 | 16.38 | 14.14 | 13.1 | 15.03 | 15.21 | 17.73 | 19.35 | 21.01 | (46)
Water storage Toss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| (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): |I| (48)
Temperature factor from Table 2b |I| (49)
Energy lost from water storage, kWh/year (48) x (49) = |I| (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 (52)
Temperature factor from Table 2b (53)
Energy lost from water storage, kWh/year (47) x (51) x (52) x (83) = (54)
Enter (50) or (54) in (55) (55)
Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m=|0|0|0|0|0|0|0|0|0|0|0|0| (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:|o|o|o|o|o|o|o|o|o|o|o|o| (57)
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Primary circuit loss (annual) from Table 3 |I|

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=|o|o|o|o|o|o|o|o|o|o|o|o|

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m:| 49.71 | 43.26 | 46.09 | 42.86 | 42.48 | 39.36 | 40.67 | 42.48 | 42.86 | 46.09 | 46.35 | 49.71 |

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

(59)

(61)

(62)m=| 194.36| 169.78 | 176.64 | 156.67 | 151.69 | 133.6 | 128 | 142.69 | 144.26 | 164.27 | 175.36 | 189.8 | (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=|o|o|o|o|o|o|o|o|o|o|o|o| (63)
Output from water heater
(64)m=| 194.36| 169.78 | 176.64 | 156.67 | 151.69 | 133.6 | 128 | 142.69 | 144.26 | 164.27 | 175.36 | 189.8

Output from water heater (annual); . 1927.11 |(64)
Heat gains from water heating, kWh/month 0.25 " [0.85 % (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=| 60.52 | 52.88 | 54.93 | 48.56 | 46.93 | 4117 | 39.2 | 43.94 | 44.43 | 50.82 | 54.48 | 59.01 | (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= | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 | 114.68 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 18 | 15.99 | 13 | 9.84 | 7.36 | 6.21 | 6.71 | 8.73 | 11.71 | 14.87 | 17.36 | 18.5 | (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 201.92| 204.01 | 198.73 | 187.49 | 173.3 | 159.97 | 151.06 | 148.96 | 154.24 | 165.48 | 179.67 | 193.01 | (68)
Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | 34.47 | (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=| -91.75| -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | -91.75 | (1)
Water heating gains (Table 5)
(72)m=| 81.35 | 78.69 | 73.83 | 67.44 | 63.08 | 57.19 | 52.69 | 59.06 | 61.71 | 68.3 | 75.67 | 79.31 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 361.67| 359.1 | 345.97 | 325.19 | 304.15 | 283.77 | 270.87 | 277.15 | 288.07 | 309.06 | 333.1 | 351.23 | (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 a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

Northeast 0.9x| 0.77 | X | 3.43 | X | 11.28 | X | 0.57 | X | 0.7 | = | 10.7 |(75)
Northeastoox| o077 | x| 343 | x| 2207 | x| o057 | x| o7 | = 2178 |79
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Northeastoox| o077 | x| 343 | x| 4138 | x| o057 | x| o7 | =[] 3024 |9
Northeastoox| o077 | x| 343 | x| 6796 | x| o057 | x| o7 | =| es45 |79
Northeastoox[ o077 | x| 343 | x| 9135 | x| o057 | x| o7 | = see3 |75
Northeast o,9x| 0.77 | x | 3.43 | X | 97.38 | X | 0.57 | X | 0.7 | = | 92.36 |(75)
Northeastoox| o077 | x| 343 | x| 911 | x| o057 [ x| o7 | =] 86.4 |(75)
Northeastoox| o077 | x| 343 | x| 7263 | x| o057 | x| o7 | =| es88 |79
Northeastoox| o077 | x| 343 | x| s042 | x| o057 | x| o7 | =| 4782 |79
Northeastoox| o077 | x| 343 | x| 2807 | x| o057 | x| o7 | = 2662 |79
Northeastoox[ o077 | x| 343 | x| 142 | x| o5z | x| o7 | =[ 1346 |75
Northeast o,9x| 0.77 | X | 3.43 | X | 9.21 | X | 0.57 | X | 0.7 | = | 8.74 |(75)
Northwest 0.9x | 077 | x| 2.3 [ x [ 1128 | x| 0.57 [ x| 0.7 [ = | 43.05 [81)
Northwestoox| o077 | x| 23 | x[ 2207 | x| o057 | x| o7 | =| eresa |
Northwestoox| o077 | x| 23 | x| 4138 | x[ os7 | x| o7 | =| 15789 |
Northwestoox| o077 | x| 23 | x| 6796 | x| os7 | x| o7 | =| 28031 |
Northwestoox[ o077 | x| 23 | x| a91t3s | x| o057 | x| o7 | =[ 348 |6
Northwestoox[ o077 | x| 23 | x| o738 | x| o057 | x| o7z | =[ sm1e |6
Northwestoox| o077 | x| 23 [ x[ 911 | x| o057 | x| o7 | =| sare2 |6
Northwestoox| o077 | x| 23 | x[ 7263 | x| o057 | x| o7 | =| 2713 |
Northwestoox| o077 | x| 23 | x[ s042 | x| o057 | x| o7 | =| 1024 @&
Northwestoox| o077 | x| 23 | x[ 2807 | x| o057 | x| o7 | =] 1071 @&
Northwesto,gx| 0.77 | X | 2.3 | X | 14.2 | X | 0.57 | X | 0.7 | = | 54.17 |(81)
Northwesto.ox| 077 | x| 23 | x [ 921 [ x| o577 | x| 07 [ =] 35.16 [81)
Solar gains in watts, calculated for each month (83)m = Sum(74)m  (82)m

@3)m=| 53.75 | 109.42 | 197.14 | 323.76 | 435.19 | 463.96 | 434.03 | 346.01 | 240.21 | 133.72 | 67.64 | 43.9 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= | 415.43| 468.52 | 543.11 | 648.94 | 739.34 | 747.73 | 704.9 | 623.16 | 528.29 | 442.78 | 400.74 | 395.12 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C)
Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec

(86)m= 1 1 0.99 0.97 0.9 0.76 0.61 0.69 0.91 0.99 1 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.24 | 19.4 | 19.71 | 20.17 | 20.59 | 20.87 | 20.96 | 20.94 | 20.69 | 20.17 | 19.65 | 19.24 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 19.65 | 19.66 | 19.66 | 19.69 | 19.69 | 19.72 | 19.72 | 19.73 | 19.71 | 19.69 | 19.68 | 19.67 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 1 | 1 | 0.99 | 0.96 | 0.86 | 0.66 | 0.45 | 0.53 | 0.85 | 0.98 | 1 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 17.35| 17.58 | 18.03 | 18.72 | 19.29 | 19.64 | 19.71 | 19.7 | 19.45 | 18.72 | 17.95 | 17.35 (90)

fLA = Living area + (4) = 0.34 (91)
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Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 — fLA) x T2
(92)m=| 17.98 | 18.19 | 18.59 | 19.2 | 19.73 | 20.05 | 20.13 | 20.12 | 19.87 | 19.2 | 18.52 | 17.99 |

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)m=| 17.83 | 18.04 | 18.44 | 19.05 | 19.58 | 19.9 | 19.98 | 19.97 | 19.72 | 19.05 | 18.37 | 17.84 |

(92)

(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 | 0.95 | 0.85 | 0.67 | 0.49 | 0.57 | 0.85 | 0.97 | 0.99 | 1 |
Useful gains, hmGm , W = (94)m x (84)m
(95)m= | 413.68| 465.13 | 533.96 | 615.5 | 631.48 | 503.29 | 344.04 | 353.65 | 449.14 | 430.55 | 397.86 | 393.78 |

Monthly average external temperature from Table 8
(96)m=| 4.3 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 4.2 |

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]
(97)m= |1505.06| 1454.34| 1316.4 |1094.58| 845.6 | 556 | 354.27 | 372.19 | 594.43 | 907.15 | 1220.49| 1489.7 |

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m=|811.99| 664.75 | 582.14 | 344.94| 159.3 | 0 | 0 | 0 | 0 | 354.6 |592.29 | 815.36

(94)

(95)

(96)

(97)

Total per year (kWh/year) = Sum(98):.55.12 =

4325.37 |(98)

Space heating requirement in kWh/m?/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) = [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 90.3 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
| Jan | Feb | Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Dec kWh/year
Space heating requirement (calculated above)
|811.99| 664.75 | 582.14 | 344.94 | 159.3 | 0 | 0 | 0 | 0 | 354.6 | 592.29 | 815.36 |
(211)m = {[(98)m x (204)] } x 100 + (206) 211)
|899.21 | 736.16 | 644.67 | 381.99 | 176.42 | 0 | 0 | 0 | 0 | 392.69 | 655.91 | 902.95
Total (kWh/year) =Sum(211)1>_5‘10‘ = 4790 (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 (kWh/year) =Sum(215)1v_5vw_ = 0 (215)
Water heating
Output from water heater (calculated above)
| 194.36| 169.78 | 176.64 | 156.67 | 151.69 | 133.6 | 128 | 142.69 | 144.26 | 164.27 | 175.36 | 189.8
Efficiency of water heater 81 (216)
(217)m=| 88.34 | 88.24 | 87.95 | 87.17 | 85.51 | 81 | 81 | 81 | 81 | 87.13 | 87.99 | 88.38 (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m=| 220.01 | 192.41 | 200.85 | 179.73 | 177.39 | 164.94 | 158.02 | 176.16 | 178.1 | 188.53 | 199.29 | 214.74

Total = Sum(219a), ., =

1.12

2250.15 (219)
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Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 4790

Water heating fuel used 2250.15
Electricity for pumps, fans and electric keep-hot
mechanical ventilation - balanced, extract or positive input from outside (230a)
central heating pump: (230c)

Total electricity for the above, kWh/year sum of (230a) (230g) = 211.17 (231)

w
o

Electricity for lighting 317.91 (232)

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)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for pumps, fans and electric keep-hot (231) x = (267)
Electricity for lighting (232) «x = (268)
Total CO2, kglyear sum of (265) (271) = [ 179526 J@r2)
Dwelling CO2 Emission Rate (272)+ (4) = (273)
El rating (section 14) (274)
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User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 2, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 2.75 |2a) = [ 10604 ]ea)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)

Number of intermittent fans

Air changes per hour

Number of passive vents

x 40

Number of flueless gas fires

]

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 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) + 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 7 (17)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.35 (18)
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 3 (19)
Shelter factor (20)=1-[0.075x (19)] = 0.78 (20)

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.35 | 0.34 | 0.33 | 03 | 0.29 | 0.26 | 0.26 | 0.25 | 0.27 | 0.29 | 0.31 | 0.32 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m:| 0.47 | 0.47 | 0.46 | 0.42 | 0.42 | 0.38 | 0.38 | 0.38 | 04 | 0.42 | 0.43 | 0.44 | (24a)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m:| 0.47 | 0.47 | 0.46 | 0.42 | 0.42 | 0.38 | 0.38 | 0.38 | 0.4 | 0.42 | 0.43 | 0.44 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Windows 3.43 x1[1/(1.4)+0.04] = 4.55 (27)
Floor [ 3856 | x[ o025 | =[ 9e&4a | | | | |28)
Walls Type! | 1651 | [ 343 | [ 108 | x| o025 | =[ 327 | | [ | |29
Walls Type2 | 395 | [ o | [ ses | x[ o023 | =[ o8 | | [ | |29
Total area of elements, m? (31
Party wall [ 5749 | x[ o [ =] o | | | | |32)

Party ceiling | [ | [(32b)

* 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) = IR 2
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ sose.62__|(34)
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K Indicative Value: Medium (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.

Thermal bridges : S (L x Y) calculated using Appendix K 8.85 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) + (36) = [ 2r2 Jen

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=| 1651 | 1627 | 16.04 | 14.85 | 1461 | 1343 | 1343 | 1319 | 139 [ 1461 | 1500 | 15.56 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m=| 43.71 | 43.48 | 43.24 | 42.05 | 41.81 | 40.63 | 40.63 | 40.39 | 41.1 | 41.81 | 42.29 | 42.76
Average = Sum(39): 1 /12= 41.99 |(39)

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com Page 2 of 7



DER WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 1.13 | 1.13 | 1.12 | 1.09 | 1.08 | 1.05 | 1.05 | 1.05 | 1.07 | 1.08 | 1.1 | 1.11
Average = Sum(40) 1, /12= 1.09 |(40)

Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)

Assumed occupancy, N 1.37 (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
if TFA£13.9, N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 66.7 | (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=| 73.37 | 70.71 | 68.04 | 65.37 | 62.7 | 60.03 | 60.03 | 62.7 | 65.37 | 68.04 | 70.71 | 73.37

Total = Sum(44); 1 = 80045  |(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=| 108.81| 95.17 | 98.21 | 85.62 | 82.15 | 70.89 | 65.69 | 75.38 | 76.28 | 88.9 | 97.04 | 105.38

Total = Sum(45): r: = 1049.52 | (45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m=| 16.32 | 14.28 | 14.73 | 12.84 | 12.32 | 10.63 | 9.85 | 11.31 | 11.44 | 13.33 | 14.56 | 15.81 | (46)
Water sforage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| 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): |I| (48)

Temperature factor from Table 2b |I| (49)

Energy lost from water storage, kWh/year (48) x (49) = |I| (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 (83) = 0 (54)
Enter (50) or (54) in (55) 0 (55)
Water storage loss calculated for each month ((56)m = (35) x (41)m

(56)m= | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (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

6mm=| o | o [ o [ o | o | o [ o | o | o | o o | o | (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=|0|0|0|0|0|0|0|0|0|0|0|0| (59)
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Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=| 37.39 | 32.54 | 34.67 | 32.24 | 31.95 | 29.61 | 30.59 | 31.95 | 32.24 | 34.67 | 34.87 | 37.39 | 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=| 146.2 | 127.71 | 132.88 | 117.86 | 114.1 | 100.5 | 96.28 | 107.33 | 108.52 | 123.57 | 131.91 | 142.77 | (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=|o|o|o|o|o|o|o|o|o|o|o|o| (63)

Output from water heater
(64)m=| 146.2 | 127.71 | 132.88 | 117.86 | 114.1 | 100.5 | 96.28 | 107.33 | 108.52 | 123.57 | 131.91 | 142.77

Output from water heater (annual): 1 1449.64 |(64)
Heat gains from water heating, kWh/month 0.25 " [0.85 % (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=| 4553 | 39.78 | 41.32 | 36.53 | 353 | 30.97 | 29.49 | 33.05 | 33.42 | 38.23 | 40.98 | 44.39 | (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=| 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 | 68.43 (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 12.14| 10.78| 8.77 | 6.64 | 4.96 | 419 | 453 | 5.88 | 7.9 | 10.03| 11.7 | 12.48| (67)

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 117.93| 119.15| 116.07| 109.5 | 101.22| 93.43 | 88.23 | 87 | 90.09 | 96.65 | 104.94| 112.73| (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | 29.84 | (69)

Pumps and fans gains (Table 5a)
qom=| 3 | 3 | 3 [ s | s | s [ s | 3| s | s | s | 3| (70)

Losses e.g. evaporation (negative values) (Table 5)
(7= | 5474 | 5474 | 5474 | 5474 | 5474 | 5474 | 5474 | 6474 | 5474 | 5474 | 5474 | 5474 | (71)

Water heating gains (Table 5)

(72)m:| 61.19 | 59.2 | 55.54 | 50.73 | 47.45 | 43.02 | 39.64 | 44.43 | 46.42 | 51.38 | 56.92 | 59.66 | (72)
Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 237.79| 235.66 | 226.91 | 213.4 | 200.16 | 187.16 | 178.92 | 183.84 | 190.93 | 204.59 | 220.09 | 231.39 | (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 a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox| o077 | x| 343 | x| 1128 | x| o057 [ x| o7 | =] 10.7 |(75)
Northeastoox| o077 | x| 343 | x| 2207 | x| o057 | x| o7 | = 2178 |79
Northeastoox| o077 | x| 343 | x| 4138 | x| o057 | x| o7 | =[] 3024 |9
Northeast o_gx| 0.77 | X | 3.43 | x | 67.96 | X | 0.57 | X | 0.7 | = | 64.45 |(75)
Northeastoox[ o077 | x| 343 | x| 9135 | x| o057 | x| o7 | =[ e63 |75
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Northeastoox| o077 | x| 343 | x[ 9738 | x| o057 | x| o7 | =| 923 |79

Northeastoox| 077 | x [ 843 | x[ eo1t1 | x[ osm | x[ o7 | =] 86.4 |75)

Northeast 0.9x 0.77 [ x| 3.43 | x| 7263 | x| 0.57 [ x| 0.7 [ =] 68.88 [(75)

Northeastoox[ o077 | x| 343 | x| s042 | x| o057 | x| o7 | =[ 4782 |79

Northeastoox| o077 | x| 343 | x| 2807 | x| o057 | x| o7 | =| 2662 |79

Northeastoox| o077 | x| 343 | x[ 142 | x| o057 | x| o7 | =| 1346 |79

Northeastoox| 077 | x [ 343 | x [ 921 | x| os7 | x| 07 [ =] 8.74 [(75)

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

@3)m=| 10.7 | 21.78 | 39.24 | 64.45 | 86.63 | 92.36 | 86.4 | 68.88 | 47.82 | 26.62 | 13.46 | 8.74 | (83)

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

(84)m= | 248.49| 257.44 | 266.15 | 277.85 | 286.79 | 279.53 | 265.32 | 252.72 | 238.75 | 231.21 | 233.56 | 240.13 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, h1,m (see Table 9a)

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

@e)m=| 1 1 099 [ 098 | 094 [ o081 | 065 [ 069 | 091 | 098 1 1 (86)

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

(87)m=| 19.82 | 19.92 | 20.11 | 20.42 | 207 | 20.92 | 20.98 | 20.97 | 20.83 | 20.49 | 20.13 | 19.82 | (87)

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

(88)m=| 19.97 | 19.98 | 19.98 | 20.01 | 20.01 | 20.04 | 20.04 | 20.04 | 20.03 | 20.01 | 20 | 19.99 | (88)

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

(89)m=| 1 | 0.99 | 0.99 | 0.97 | 0.91 | 073 | 0.52 | 0.57 | 0.85 | 0.97 | 0.99 | 1 | (89)

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

(90)m=| 18.41 | 18.55 | 18.84 | 19.3 | 19.7 | 19.98 | 20.03 | 20.03 | 10.88 | 19.41 | 18.87 | 18.43 (90)
fLA = Living area + (4) = 0.69 91)

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

(92)m=| 19.38 | 19.49 | 19.72 | 20.07 | 20.39 | 20.63 | 20.69 | 20.68 | 20.54 | 20.15 | 19.74 | 19.39 | (92)

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

(93)m=| 19.23 | 19.34 | 19.57 | 19.92 | 20.24 | 20.48 | 20.54 | 2053 | 20.39 | 20 | 19.59 | 19.24 | (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 | 0.99 | 0.97 | 0.92 | 077 | 0.59 | 0.63 | 0.87 | 0.97 | 0.99 | 1 | (94)

Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 247.35| 255.83 | 263.16 | 269.92 | 263.01 | 215.3 | 155.6 | 160.42 | 208.6 | 225.18 | 231.7 | 239.21 | (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= | 652.74| 627.8 | 564.95 | 463.41 | 357.19 | 238.72 | 159.91 | 166.83 | 258.43 | 393.13 | 528.05 | 643.18 | 97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 301.61 | 249.96 | 224.53 | 139.31 | 70.07 | 0 | 0 | 0 | 0 | 124.95 | 213.37 | 300.55|
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Total per year (kWh/year) = Sum(98):.50.12 = 1624.35 (98)

Space heating requirement in kWh/m?/year 4213 (99)

Space heating:

Fraction of space heat from secondary/supplementary system (201)
Fraction of space heat from main system(s) (202) = 1-(201) = (202)
Fraction of total heating from main system 1 (204) = (202) = [1 - (203)] = (204)
Efficiency of main space heating system 1 90.3 (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)
[ 30161 24906 | 22453 [ 13931 | 7007 | o | o | o | o |[12495] 21337 [ 30055 |
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
[334.01 | 27681 | 24865 [ 15427 [ 776 | o | o [ o | o | 13837 28620 33284
Total (kWhlyear) =Sum(211), (., .~ 1798.84 (211)

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

Water heating

Output from water heater (calculated above)
| 146.2 | 127.71 | 132.88 | 117.86 | 114.1 | 100.5 | 96.28 | 107.33 | 108.52 | 123.57 | 131.91 | 142.77

Efficiency of water heater 81 (216)
(217)m=| 87.04 | 86.93| 86.6 | 85.79| 84.3 | 81 | 81 | 81 | 81 | 85.42 | 86.51 | 87.08 (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m=| 167.98| 146.92 | 153.43 | 137.38 | 135.35| 124.07 | 118.87 | 132.51 | 133.97 | 144.66 | 152.49 | 163.95

Total = Sum(219a), ,, = 1711.59 (219)

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1798.84

Water heating fuel used 1711.59

Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside (230a)
central heating pump: (230c)
Total electricity for the above, kWh/year sum of (230a) (230g) = 127.03 (231)

Electricity for lighting 214.37 (232)

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

Space heating (main system 1) (211) x = 388.55 (261)
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Space heating (secondary) (215) x = |I|(263)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (232) = [ 1125 Jess)
Total CO2, kg/year sum of (265) (271) = (272)
Dwelling CO2 Emission Rate (272) = (4) = (273)
El rating (section 14) (274)
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User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 3, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 2.75 |2a) = [ 15524 ]ea)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)

Number of intermittent fans

Air changes per hour

Number of passive vents

x 40

Number of flueless gas fires

]

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 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) + 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 7 (17)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.35 (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-[0.075x (19)] = 0.85 (20)

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

Infiltration rate modified for monthly wind speed
| Janl Febl Marl 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.38 | 0.37 | 0.36 | 0.33 | 0.32 | 0.28 | 0.28 | 0.28 | 03 | 0.32 | 0.33 | 0.35 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m=| 05 | 0.49 | 0.49 | 0.45 | 0.44 | 0.4 | 0.4 | 0.4 | 0.42 | 0.44 | 0.46 | 0.47 | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 05 | 0.49 | 0.49 | 0.45 | 0.44 | 04 | 04 | 04 | 0.42 | 0.44 | 0.46 | 0.47 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A, m? W/m2K (WI/K) kd/m2-K kd/K
Doors [ 2 | x[ 15 | =] 3 | (26)
Windows Type 1 3.43 x1/[1/(1.4)+0.04] = 455 (27)
Windows Type 2 2.38 x1/[1/(1.4)+0.04] = 3.16 (27)
Windows Type 3 x1M1/(1.4)+004] = [ 663 (27)
Windows Type 4 1.35 x1/[1/(1.4)+0.04] = 1.79 (27)
Windows Type 5 1.35 x1/[1/(1.4)+0.04] = 1.79 (27)
Windows Type 6 0.32 x1/[1/(1.4)+0.04] = 0.42 (27)
Floor [ 5645 | x[ o025 | =[] 141125 | | [ | |28)
Walls Type1 [ 6772 | [ 1518 | [ s258 | x[ o025 | =[ 1314 | | [ | |29
Walls Type2 | 1686 | [ 2 | [ 148 | x| o023 | =[ 335 | | [ | |29
Roof [ 2710 ] | o | [ 2719 | x| o1 | =[ 48 | | [ | |30)
Total area of elements, m? €]
Party wall [ 3733 | x[ o [ =] o | | | | |32)
Party ceiling | [ | [(32b)

* 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) = [ see2 @9

Heat capacity Cm = S(A x k)

((28) (30)+(32)+(32a) (32¢)= [ ssota _ |(34)

Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K Indicative Value: Medium (35)

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

if details of thermal bridging are not known (36) = 0.15 x (31)

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

Total fabric heat loss (33) +(36) = (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=| 25.67 | 25.29 | 24.91 23 2262 | 2072 | 2072 | 20.33 | 21.48 | 22.62 | 23.38 | 24.14 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m=| 109.52| 109.14 | 108.76 | 106.86 | 106.47 | 104.57 | 104.57 | 104.19 | 105.33 | 106.47 | 107.24 | 108
Average = Sum(39), -, /12= 10676 |(39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(40)m=| 1.94 | 1.93 | 1.93 | 1.89 | 1.89 | 1.85 | 1.85 | 1.85 | 1.87 | 1.89 | 1.9 | 1.91
Average = Sum(40), + /12= 1.89 [40)
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov | Dec
@hm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)
Assumed occupancy, N 1.88 (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
if TFA£13.9, N =1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 78.84 | (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)
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)
(44)m= | 86.73 | 83.57 | 80.42 | 77.27 | 74.11 | 70.96 | 70.96 | 74.11 | 77.27 | 80.42 | 83.57 | 86.73
Total = Sum(44), » = 94611 [(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=| 128.61| 112.49| 116.08| 101.2 | 97.1 | 83.79 | 77.65 | 89.1 | 90.16 | 105.os| 114.7 | 124.56

Total = Sum(45); =

1240.51 | (45)

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

(46)m:| 19.29 | 16.87 | 17.41 | 15.18 | 14.57 | 12.57 | 11.65 | 13.36 | 13.52 | 15.76 | 17.2 | 18.68 |
Water sforage 10ss:

Storage volume (litres) including any solar or WWHRS storage within same vessel |I|
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): |I|

Temperature factor from Table 2b |I|
Energy lost from water storage, kWh/year (48)x (49) = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
If community heating see section 4.3

Volume factor from Table 2a
Temperature factor from Table 2b
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DER WorkSheet: New dwelling design stage

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) =

Enter (50) or (54) in (55)

Water storage loss calculated for each month ((56)m = (55) x (41)m
(56)m:|o|o|o|o|o|o|o|o|o|o|o|o|

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=|o|o|o|o|o|o|o|o|o|o|o|o|
Primary circuit loss (annual) from Table 3 |I|
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=|0|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) = 365 x (41)m
(61)m=| 442 | 38.47 | 40.98 | 38.1 | 37.77 | 34.99 | 36.16 | 37.77 | 38.1 | 40.98 | 41.21 | 442 |

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=| 172.81 | 150.95| 157.06 | 130.3 | 134.87 | 118.78 | 113.8 | 126.87 | 128.27 | 146.06 | 155.91 | 168.75|

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:| 172.81 | 150.95| 157.06 | 139.3 | 134.87 | 118.78 | 113.8 | 126.87 | 128.27 | 146.06 | 155.91 | 168.75

(54)
(55)

(56)

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): 1713.43

[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=| 53.81 | 47.02 | 48.84 | 43.17 | 4173 | 36.61 | 34.86 | 39.07 | 39.51 | 4518 | 48.44 | 52.46 |

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=| 93.99 | 9399 | 93.99 | 93.99 | 9399 | 9399 | 93.99 | 93.99 | 9399 | 9399 | 93.99 | 93.99

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 14.61 | 12.98 | 10.56 | 7.99 | 597 | 5.04 | 5.45 | 7.08 | 9.51 | 12.07 | 14.09 | 15.02 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 163.91 | 165.61 | 161.33 | 152.2 | 140.68 | 129.86 | 122.63 | 120.93 | 125.21 | 134.34 | 145.86 | 156.68 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 | 324 |

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

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| 75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 | -75.19 |

Water heating gains (Table 5)
(72)m=| 72.33 | 69.97 | 65.65 | 59.96 | 56.09 | 50.85 | 46.85 | 52.51 | 54.87 | 60.73 | 67.28 | 70.52 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 305.05| 302.76 | 29173 | 274.35 | 256.94 | 239.94 | 229.12 | 234.71 | 24378 | 261.33 | 281.42 | 296.41 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

(65)

(66)

(67)

(68)

(69)

(70)

(1)

(72)

(73)
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DER WorkSheet: New dwelling design stage

Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

Northeastoox| o077 | x| 343 | x| 1128 | x| o057 | x| o7 | 10.7 |(75)
Northeastoox| o077 | x| 135 | x| 1128 | x| o057 | x| o7 | 4.21 |(75)
Northeastoox| o077 | x [ 343 | x| 2207 | x[ o057 | x| o7 | = 2178 |(79)
Northeastoox| o077 | x [ 135 | x| 2207 | x| o057 | x| o7 | 8.57 |75)
Northeastoox[ o077 | x| 343 | x| 4138 | x| o057 | x[ o7 | 3924 |(75)
Northeast o,9x| 0.77 | X | 1.35 | X | 41.38 | X | 0.57 | X | 0.7 | 15.45 |(75)
Northeast o,gxl 0.77 | X | 3.43 | X | 67.96 | X | 0.57 | X | 0.7 | 64.45 |(75)
Northeastoox| o077 | x| 135 [ x| 6796 | x| o057 | x| o7 | = 2537 |(75)
Northeastoox| o077 | x| 343 | x[ 9135 | x| o057 | x| o7 | 8663  |(75)
Northeastoox| o077 | x| 135 | x| 9135 | x| o057 | x| o7 | 34.1 |75)
Northeastoox[ o077 | x| 343 | x| o738 | x| o057 | x[ o7 | 9236 |(75)
Northeastoox[ o077 | x| 135 | x[ o738 | x| o057 | x[ o7 | 3635  |(75)
Northeastoox| o077 | x| 343 | x[ 911 | x| o057 | x| o7 | 86.4 |(75)
Northeastoox| o077 | x| 135 | x| o114 | x[ o577 | x| o7 | 3401 [(75)
Northeastoox| o077 | x| 343 | x[ 7263 | x| o057 | x| o7 | 6888 |(75)
Northeastoox| o077 | x| 135 | x| 7263 | x| o057 | x| o7 | 2711 |(75)
Northeast o,gx| 0.77 | X | 3.43 | x | 50.42 | X | 0.57 | x | 0.7 | 47.82 |(75)
Northeastoox[ o077 [ x| 135 | x| s042 | x| o057 | x[ o7 | 1882 [(75)
Northeastoox| o077 | x| 343 | x| 2807 | x| o057 | x| o7 | 2662 |(75)
Northeastoox| o077 | x| 135 | x[ 2807 | x| o057 | x| o7 | 1048 |75
Northeast o_gx| 0.77 | X | 3.43 | X | 14.2 | X | 0.57 | X | 0.7 | 13.46 |(75)
Northeastoox| o077 | x| 135 | x| 142 | x[ os57 | x| o7 | 5.3 |75)
Northeastoox[ o077 | x| 343 | x[ 921 | x| o057 | x[ o7 | 8.74 |(75)
Northeasto.ox[ o077 | x [ 135 | x[ 921 | x[ o057 | x| 07 | 3.44 [(75)
Southeastoox| o077 | x| 238 | x| sere | x| o5z | x| o7 | 2421 |(77)
Southeasto.ox| 077 | x | 5 | x| 3679 | x| o577 | x| o7 | = 5087  |(77)
Southeastoox| o077 | x[ 135 | x| 379 | x| o057 | x| o7 | 2747 |(77)
Southeastoox| 077 | x [ 238 | x| 6267 | x| o057 | x| o7 | 4124 |(7)
Southeastoox| o077 | x | 5 | x| 6267 | x| o057 | x| o7 | 8665  |(77)
Southeastoox| o077 | x| 135 | x| e267 | x[ o057 | x| o7 | 4679 |(77)
Southeastoox| o077 | x| 238 | x| e | x| o057 | x| o7 | = 5643 [(77)
Southeasto.ox| 077 | x | 5 | x| 875 | x| o517 | x| o7 | = 11856  |(77)
Southeastoox| o077 | x[ 135 | x| 875 | x| o057 | x| o7 | 6402 |(77)
Southeastoox| o077 | x [ 238 | x| 10625 | x| o057 | x| o7 | 6992 |(77)
Southeasto,9x| 0.77 | X | 5 | X | 106.25 | X | 0.57 | X | 0.7 | 146.9 |(77)
Southeastoox| o077 | x| 135 | x| 10825 | x[ os57 | x| o7 | 7932 |(77)
Southeastoox| o077 | x| 238 | x| 11901 | x| o5z | x| o7 | 7832 |(77)
Southeastoox[ 077 | x| 5 [ x[ 11901 | x| os57 | x| 0.7 | 16454 |(77)
Southeasto_gx| 0.77 | X | 135 | X | 119.01 | X | 0.57 | X | 0.7 | 88.85 |(77)
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Southeastoox| 077 | x [ 238 | x| 1815 | x[ os7 | x| o7 | = s |7
Southeasto_gx| 0.77 | X | 5 | X | 118.15 | X | 0.57 | X | 0.7 | = | 163.35 |(77)
Southeastoox| o077 | x| 135 | x| 11815 | x[ o057 | x| o7 | =[ 8821 [(77)
Southeastoox| o077 | x| 238 | x| 11391 | x[ os57 | x| o7 | =[ 70 |07
Southeasto.ox| o077 | x | 5 [ x| 11391 | x| o577 | x| o7 | =| 15748 |07
Southeastoox| o077 | x| 135 | x| 11391 | x[ o057 | x| 0.7 [ = | 85.04 [(77)
Southeastoox| o077 | x [ 238 | x| 10430 [ x[ o057 | x| o7 | = 68.7 [(77)
Southeasto.ox| 077 | x | 5 | x| 10430 | x| o057 | x| o7 | =] 143z |07
Southeastoox| o077 | x| 135 | x| 10430 | x[ o057 | x| oz | =[ 7re3 |07
Southeastoox| o077 | x| 238 | x| o285 | x[ o057 [ x| o7z | = 61.1 [(77)
Southeasto.ox| o077 | x | 5 | x| 9285 | x| o517 | x| o7 | =| 12837 |7
Southeastoox| o077 | x| 135 | x| o285 | x[ o057 | x| 0.7 [ = | 69.32 [(77)
Southeasto_gxl 0.77 | X | 2.38 | X | 69.27 | X | 0.57 | X | 0.7 | = | 4558 |(77)
Southeasto.ox| 077 | x | 5 | x| 6927 | x| o057 | x| o7 | =[ 9576 |07
Southeastoox| o077 | x| 135 | x| e927 | x[ o057 | x| o7 | =[ 5171 [(77)
Southeasto,9x| 0.77 | X | 238 | X | 44.07 | X | 0.57 | X | 0.7 | = | 29 |(77)
Southeasto.ox| o077 | x | 5 | x| 4407 | x| o057 | x| o7 | =| ees |07
Southeastoox| o077 | x| 135 | x| 407 | x[ o5z | x| o7 | = 32.9 |77)
Southeastoox| 077 | x [ 238 | x| 8149 | x[ o057 | x| o7 | = 2072 |7
Southeasto.ox| 077 | x | 5 | x| 3149 | x| o057 | x| o7 | =] 45 |07
Southeastoox| o077 | x| 135 | x| 3140 | x[ o057 | x| o7 | =[ 2351 [(77)
Southwesto,9x| 0.77 | X | 0.32 | X | 36.79 | | 0.57 | X | 0.7 | = | 3.26 |(79)
Southwestoox[ 077 | x [ o032 | x| e2er | | o057 | x[ o7 | = | 5.55 [(79)
Southwesto.ox| 077 | x| o032 | x| e | [ o5z | x| o7 | = 7.59 [79)
Southwestoox| 077 | x[ 032 | x| 1625 | [ o057 | x| o7 | = 9.4 |79)
Southwestoox| o077 | x [ 032 | x| 1901 | [ os7 | x| o7 | = 108 |79
Southwestoox| o077 | x| o032 | x| 1815 | [ o057 | x| o7z | =[ 1045 |79
Southwestoox| o077 | x| o032 | x| 11391 | [ o057 | x| o7z | =[ 1008 |79
Southwestoox| 077 | x [ o032 | x| 10430 | [ o5z | x| o7 | = 9.24 [79)
Southwesto.ox| 077 | x| o032 | x| w8 | [ o5z | x| o7 | = 8.22 [79)
Southwestoox| 077 | x [ 032 | x| es2z | [ os7 | x| o7 | = 6.13 [(79)
Southwestoox| 077 | x [ 032 | x| 407 | [ os7 | x| o7 | = 3.9 |79)
Southwestoox| o077 | x| o032 | x| 3149 | [ o057 [ x| o7z | = 2.79 [(79)
Solar gains in watts, calculated for each month (83)m = Sum(74)m  (82)m

(83)m= 120.72| 210.58 | 301.29 | 395.36 | 462.97 | 468.47 | 447.97 | 396.18 | 333.65 | 236.29 | 145.5 | 102.73 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= | 425.77| 513.34 | 593.01 | 669.72 | 719.91 | 708.42 | 677.1 | 630.9 | 577.44 | 497.62 | 426.92 | 399.14 | (84)
Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, h1,m (see Table 9a)
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
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(86)m=| 0.99 | 0.99 | 0.98 | 0.95 | 0.88 | 0.76 | 0.61 | 0.66 | 0.86 | 0.96 | 0.99 | 1 | (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 18.96 | 19.18 | 19.55 | 20.03 | 20.48 | 20.8 | 20.93 | 20.91 | 20.66 | 20.08 | 19.44 | 18.93 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 19.37 | 19.38 | 19.38 | 19.41 | 19.41 | 19.43 | 19.43 | 19.44 | 19.42 | 19.41 | 19.4 | 19.39 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 0.99 | 0.99 | 0.97 | 0.92 | 0.82 | 0.63 | 0.42 | 0.48 | 077 | 0.94 | 0.99 | 0.99 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 16.76 | 17.09 | 17.62 | 18.32 | 18.92 | 19.31 | 19.41 | 19.41 | 19.17 | 18.4 | 17.48 | 16.73 (90)

fLA = Living area + (4) = 0.42 (91)

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

(92)m=| 17.68 | 17.96 | 18.42 | 19.04 | 19.57 | 19.93 | 20.05 | 20.03 | 19.79 | 19.1 | 18.3 | 17.65 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 17.53 | 17.81 | 18.27 | 18.89 | 19.42 | 19.78 | 19.9 | 19.88 | 19.64 | 18.95 | 18.15 | 17.5 | (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=| 0.99 | 0.98 | 0.96 | 0.91 | 0.82 | 0.66 | 0.48 | 0.54 | 0.78 | 0.94 | 0.98 | 0.99 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 420.99| 502.62 | 569.01 | 612.45 | 593.17 | 470.81 | 328.1 | 338.87 | 450.97 | 465.75 | 418.64 | 395.51 | (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 49 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= |1448.57| 1409.26| 1280.53| 1067.47| 822.1 | 542.1 | 344.87 | 363.05 | 583.65 | 889.55 | 1184.47| 1436.4 | 97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 764.52| 609.26 | 529.37 | 327.61 | 170.32 | 0 | 0 | 0 | 0 | 315.31 | 551.39 | 774.42

Total per year (kWh/year) = Sum(98).59.12 =

4042.21 |(98)

Space heating requirement in KWh/m?/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) = [1 - (203)] = 1 (204)

Efficiency of main space heating system 1 90.3 (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)

| 764.52| 609.26 | 529.37 | 327.61 | 170.32 | 0 | 0 | 0 | 0 | 315.31 | 551.39 | 774.42 |
(211)m = {[(98)m x (204)] } x 100 + (206)
|846.64| 674.71 | 586.23 | 362.81 | 188.62 | 0 | 0 | 0 | 0 | 349.18 | 610.63 | 857.61

(211)

Total (kWh/year) =Sum(211)

1.510. 12

4476.42 (211)
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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)
| 172.81 | 150.95| 157.06 | 139.3 | 134.87 | 118.78 | 113.8 | 126.87 | 128.27 | 146.06 | 155.91 | 168.75
Efficiency of water heater 81 (216)
(217)

(217)m=| 88.43 | 88.29 | 87.99 | 87.31 | 85.94 | 81 | 81 | 81 | 81 | 87.13 | 88.07 | 88.48

Fuel for water heating, kWh/month
(219)m = _(64)m x 100 = (217)m

(219)m=| 195.42| 170.98 | 178.5 | 159.55| 156.93 | 146.65| 140.5 | 156.62 | 158.35| 167.63 | 177.03 | 190.72

Total = Sum(219a), ., =

1998.88 |(219)

Annual totals 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

central heating pump:
Total electricity for the above, kWh/year sum of (230a) (230g) =

Electricity for lighting

Energy Emission factor
kWh/year
Space heating (main system 1) (211) x 0.216 =
Space heating (secondary) (215) x 0.519 =
Water heating (219) x 0.216 =

Space and water heating (261) + (262) + (263) + (264) =

Electricity for pumps, fans and electric keep-hot (231) x 0.519 =

=~
@)
9]
O
]
=
=
=3

Electricity for lighting (232) «x 0.519 =

Total CO2, kg/year sum of (265) (271) =

Dwelling CO2 Emission Rate (272) = (4) =

El rating (section 14)

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com
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o

kWh/year
4476.42

1998.88

(230a)
(230c)
155.47 (231)

258.07 (232)

Emissions
kg CO2/year

966.91 (261)
(263)
431.76 (264)
1398.67 (265)
80.69 (267)
133.94 (268)
1613.29 (272)

28.58 (273)

79 (274)
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User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 4, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 26 |(2a) = | 190.5 |32)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)

Number of intermittent fans

Air changes per hour

Number of passive vents

x 40

Number of flueless gas fires

]

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 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) + 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 7 (17)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.35 (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-[0.075x (19)] = 0.85 (20)

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

Infiltration rate modified for monthly wind speed
| Janl Febl Marl 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.38 | 0.37 | 0.36 | 0.33 | 0.32 | 0.28 | 0.28 | 0.28 | 03 | 0.32 | 0.33 | 0.35 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m:| 0.51 | 0.51 | 05 | 0.46 | 0.45 | 0.42 | 0.42 | 0.41 | 0.43 | 0.45 | 0.47 | 0.48 | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(sm=| 051 | 051 | 05 | o046 | 045 | 042 [ 042 | 041 | 043 | 045 [ 047 | 048 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ 15 | =] 3 | (26)
Windows Type 1 1.35 x1[1/(1.4)+0.04] = 1.79 (27)
Windows Type 2 1.35 x1[1/(1.4)+0.04] = 1.79 (27)
Walls Type! [ 4557 | [ 675 | [ 3882 | x| o025 | =[ o7 | | [ | [(29)
Walls Type2 [ 1173 | [ 2 | [ 973 | x[ o023 | =[ 220 | | [ | |29
Walls Type3 [ 1288 | [ o | [ 1288 | x| o2 | =[ 263 | | [ | |29
Roof [ 1507 ] [ o | [ w507 | x| ot | =[ 2711 ] | [ | |30)
Total area of elements, m? €]
Party wall [ 377 | x[ o [=] o | | [ | [32)

Party floor | [ | |(32a)
Party ceiling | [ | [(32b)

* 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)= [ 2021 @9
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ 1332750 |(34)
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K Indicative Value: Medium (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.

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

if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) + (36) = (37)
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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=| 323 | 31.83 | 31.37 | 29.03 | 2856 | 2622 | 26.22 | 25.76 | 27.16 | 2856 | 295 | 30.43 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m=| 743 | 73.83 | 73.36 | 71.02 | 70.55 | 68.22 | 68.22 | 67.75 | 69.15 | 70.55 | 71.49 | 72.42
Average = Sum(39); . /12= 70.91 [39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(40)m=| 1.01 | 1.01 | 1 | 0.97 | 0.96 | 0.93 | 0.93 | 0.92 | 0.94 | 0.96 | 0.98 | 0.99
Average = Sum(40), + /12= 0.97 [40)
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep | Oct Nov | Dec
@hm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)
Assumed occupancy, N 2.32 (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
if TFA£13.9, N =1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 89.37 (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=| 98.3 | 94.73 | 91.15 | 87.58 | 84.01 | 80.43 | 80.43 | 84.01 | 87.58 | 91.15 | 94.73 | 98.3
Total = Sum(44), » = 107241 |(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=| 145.78| 127.5 | 131.57 | 114.71 | 110.06 | 94.98 | 88.01 | 100.99 | 102.2 | 119.1 | 130.01 | 141.18

Total = Sum(45); =

1406.09 | (45)

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

(46)m:| 21.87| 19.13 | 19.74 | 17.21 | 16.51 | 14.25 | 13.2 | 15.15 | 15.33 | 17.87 | 19.5 | 21.18 |
Water storage 10ss:

Storage volume (litres) including any solar or WWHRS storage within same vessel |I|
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): |I|

Temperature factor from Table 2b |I|
Energy lost from water storage, kWh/year (48)x (49) = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
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 (53) =

Enter (50) or (54) in (55)

Water storage loss calculated for each month ((56)m = (35) x (41)m
(56)m=|o|o|o|o|o|o|o|o|o|o|o|o|
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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=|o|o|o|o|o|o|o|o|o|o|o|o|
Primary circuit loss (annual) from Table 3 |I|
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=|0|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) = 365 x (41)m
(61)m=| 50.09 | 436 | 46.45 | 43.19 | 42.81 | 39.66 | 40.99 | 42.81 | 43.19 | 46.45 | 46.72 | 50.09 |

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=| 195.88| 171.1 | 178.02 | 157.9 | 152.87 | 134.64 | 129 | 143.8 | 145.39 | 165.55| 176.73 | 191.28 |

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:| 195.88| 171.1 | 178.02 | 157.9 | 152.87 | 134.64 | 129 | 143.8 | 145.39 | 165.55| 176.73 | 191.28

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): 1942.15

[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=| 61 | 53.29 | 55.36 | 48.94 | 473 | 415 | 39.51 | 44.28 | 44.78 | 51.21 | 54.91 | 59.47 |

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= | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14 | 116.14

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 20.92| 18.58 | 15.11 | 11.44 | 8.55 | 7.22 | 7.8 | 10.14 | 13.61 | 17.28 | 20.17 | 21.51 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 204.81 | 206.93 | 201.58 | 190.17 | 175.78 | 162.26 | 153.22 | 151.09 | 156.45 | 167.85 | 182.24 | 195.77 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 | 34.61 |

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

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 | -92.91 |

Water heating gains (Table 5)
(72)m=| 81.98 | 79.31 | 74.41 | 67.97 | 63.57 | 57.63 | 53.1 | 59.52 | 62.19 | 68.84 | 76.26 | 79.93 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 368.56| 365.67 | 351.94 | 330.43 | 308.75 | 287.95 | 274.97 | 2816 | 293.1 | 314.81 | 339.52 | 358.05 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

(65)

(66)

(67)

(68)

(69)

(70)

(1)

(72)

(73)

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com Page 4 of 7



DER WorkSheet: New dwelling design stage

Northeastoox| o077 | x| 135 | x| 1128 | x| os7 | x| o7 | =| 4.21 |(75)
Northeastoox| o077 | x| 135 | x| 2207 | x| 057 | x| o7 | =] 8.57 |(75)
Northeast o,gx| 0.77 | X | 1.35 | x | 41.38 | X | 0.57 | X | 0.7 | = | 15.45 |(75)
Northeastoox[ o077 | x| 135 | x| 6796 | x| o057 | x| o7 | =[ 2537 |79
Northeastoox| o077 | x| 135 | x| 9135 | x| o057 [ x| o7 | =] 34.1 |(75)
Northeastoox| o077 | x| 135 | x[ o738 | x| o057 | x| o7 | =| 33 |75
Northeastoox| o077 | x| 135 | x| o114 | x[ o057 | x| o7 | = z01 |79
Northeastoox| o077 | x| 135 | x[ 7263 | x| o057 | x| o7 | =| 2711 |79
Northeastoox[ o077 | x| 135 | x| s042 | x| o057 | x| o7 | =[ 1882 |75
Northeastoox| o077 | x| 135 | x[ 2807 | x| o057 | x| o7 | =| 1048 |79
Northeast o,9x| 077 | X | 135 | X | 14.2 | X | 0.57 | X | 0.7 | = | 5.3 |(75)
Northeastoox| o077 | x| 135 | x| 921 | x| o057 | x| o7 | =] 3.44 |(75)
Northwestoox| o077 | x| 135 | x| 1128 | x[ os7 | x| o7 | = 185 |@
Northwestoox| 077 | x [ 135 | x| 2207 | x| o057 | x| o7z | =[ 320 @Y
Northwestoox[ o077 | x| 135 | x| 4138 | x| o057 | x| o7z | =[ et78 |6
Northwestoox[ o077 | x| 135 | x| 6796 | x| o057 | x| o7z | =[ 10147 |8
Northwestoox| o077 | x| 135 | x[ 9135 | x| o057 | x| o7 | =| 13830 |6
Northwestoox| o077 | x| 135 | x| o738 | x| o057 | x| 0.7 [ = | 145.41 [81)
Northwestoox| o077 | x| 135 | x| o114 | x[ os7 | x| o7 | =| 13603 |@
Northwestoox| o077 | x| 135 | x| 7263 | x| o577 | x| o7 | =| 10844 |
Northwestoox[ o077 | x| 135 | x| s042 | x| o057 | x| o7 | =[ 7520 |81
Northwestoox[ o077 | x| 135 | x[ 2807 | x| o057 | x| o7 | =| 4101 |@1)
Northwestoox| o077 | x| 135 | x| 142 | x| os7 [ x| o7 | =] 21.2 |61
Northwestoox| o077 | x| 135 | x| 921 | x| os7 | x| o7 | = 137 |@
Solar gains in watts, calculated for each month (83)m =Sum(74)m  (82)m

(83)m=| 21.06 | 42.87 | 77.23 | 126.83| 170.49| 181.76| 170.03| 135.55| 94.11 | 52.39 | 265 | 17.2 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= | 389.62| 408.53 | 42917 | 457.26 | 479.24 | 469.71 | 445 | 41715 | 387.2 | 367.2 | 366.02 | 375.24 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C)
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
(86)m= 1 1 1 0.99 0.95 0.82 0.65 0.71 0.93 0.99 1 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.88 | 19.97 | 20.16 | 20.46 | 20.73 | 20.93 | 20.99 | 20.98 | 20.84 | 20.51 | 20.17 | 19.89 |

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 20.07 | 20.08 | 20.08 | 20.11 | 20.11 | 20.14 | 20.14 | 20.15 | 20.13 | 20.11 | 20.1 | 20.09 |

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 1 | 1 | 0.99 | 0.98 | 0.93 | 075 | 0.54 | 06 | 0.88 | 0.99 | 1 | 1 |

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
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(90)m=| 18.56 | 18.7 | 18.98 | 19.44 | 19.82 | 20.09 | 20.14 | 20.14 | 19.99 | 19.51 | 19.01 | 18.59 (90)
fLA = Living area + (4) = 0.34 91)

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

(92)m=| 19.02 | 19.14 | 19.39 | 19.79 | 20.14 | 20.38 | 20.43 | 20.43 | 20.28 | 19.86 | 19.41 | 19.04 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.87 | 18.99 | 19.24 | 19.64 | 19.99 | 20.23 | 20.28 | 20.28 | 20.13 | 19.71 | 19.26 | 18.89 | (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:| 1 | 1 | 0.99 | 0.98 | 0.92 | 0.76 | 0.56 | 0.61 | 0.88 | 0.98 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 388.77| 4072 | 426.24 | 447.41 | 442,52 | 356.16 | 247.24 | 256.3 | 342.62 | 360.95 | 364.54 | 374.59 | (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= |1082.23| 1040.14| 934.46 | 762.57 | 584.66 | 384.06 | 250.88 | 262.57 | 416.97 | 642.41 | 869.08 | 1063.68| (97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 515.93| 425.34 | 378.12 | 226.91 | 105.75 | 0 | 0 | 0 | 0 | 209.41 | 363.27 | 512.68

Total per year (kWh/year) = Sum(98):.55.12 =

2737.41 |(98)

Space heating requirement in kWh/m?/year

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, %

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Dec
Space heating requirement (calculated above)

| 515.93| 425.34 | 378.12 | 226.91 | 105.75 | 0 | 0 | 0 | 0 | 209.41 | 363.27 | 512.68 |
(211)m = {[(98)m x (204)] } x 100 + (206)
| 571.35| 471.03 | 418.74 | 251.29 | 117.11 | 0 | 0 | 0 | 0 | 231.9 | 402.29 | 567.75

0 (201)

1 (202)

1 (204)

90.3 (206)

0 (208)
kWh/year

(211)

Total (kWh/year) =Sum(211)

1.510. 12

3031.46 (211)

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

Water heating

(215)m=|o|0|0|0|0|0|0|0|0|0|0|0
Total (kWh/year) =Sum(215), (. .~ 0 (215)
Output from water heater (calculated above)
| 195.88| 171.1 | 178.02 | 157.9 | 152.87 | 134.64 | 129 | 143.8 | 145.39 | 165.55| 176.73 | 191.28
Efficiency of water heater 81 (216)
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(217)m:| 87.53 | 87.42 | 87.1 | 86.24 | 84.56 | 81 | 81 | 81 | 81 | 85.94 | 87.03 | 87.57 | (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m:| 223.77| 195.72 | 204.39 | 183.1 | 180.78 | 166.22 | 159.25 | 177.53 | 179.49 | 192.63 | 203.06 | 218.43

Total = Sum(219a), ,, = 2284.39

1..12

(219)

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 3031.46

Water heating fuel used 2284.39
Electricity for pumps, fans and electric keep-hot
mechanical ventilation - balanced, extract or positive input from outside 206.27 (230a)
central heating pump: (230c)

Total electricity for the above, kWh/year sum of (230a) (230g) = 236.27 (231)

Electricity for lighting 369.53 (232)

w
o

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)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
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)
Dwelling CO2 Emission Rate (272) + (4) = (273)
El rating (section 14) (274)
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User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 5, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 26 |2a) = [ 17761 |@a)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)

Number of intermittent fans

Air changes per hour

Number of passive vents

x 40

Number of flueless gas fires

]

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 0 0 (13)
Percentage of windows and doors draught stripped 0 (14)
Window infiltration 0.25-[0.2x (14) + 100] = 0 (15)
Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, expressed in cubic metres per hour per square metre of envelope area 7 (17)
If based on air permeability value, then (18) = [(17) + 20]+(8), otherwise (18) = (16) 0.35 (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-[0.075x (19)] = 0.85 (20)

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

Infiltration rate modified for monthly wind speed
| Janl Febl Marl 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.38 | 0.37 | 0.36 | 0.33 | 0.32 | 0.28 | 0.28 | 0.28 | 0.3 | 0.32 | 0.33 | 0.35 |
Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]
(24a)m:| 0.51 | 0.51 | 05 | 0.46 | 0.45 | 0.42 | 0.42 | 0.41 | 0.43 | 0.45 | 0.47 | 0.48 | (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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@agm 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 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(sm=| 051 | 051 | 05 | o046 | 045 | 042 [ 042 | 041 | 043 | 045 [ 047 | 048 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A .,m? W/m2K (W/K) kd/mz-K kJ/K
Doors [ 2 | x[ 15 | =] 3 | (26)
Windows Type 1 1.35 x1[1/(1.4)+0.04] = 1.79 (27)
Windows Type 2 1.35 x1[1/(1.4)+0.04] = 1.79 (27)
Windows Type 3 1.35 x1[1/(1.4)+0.04] = 1.79 (27)
Windows Type 4 2.66 x1[1/(1.4)+0.04] = 3.53 (27)
Walls Typel | 6041 | [ 806 | | 5235 | x[ o025 | =| 1300 | | [ | [(29)
Walls Type2 | 565 | [ 2 | [ 365 | x| o023 | =[ o8 | | [ | |29
Roof [ 2265 | | o | [ 2265 | x| o018 | =[ 408 | | [ | |30)
Total area of elements, m? €]
Party wall [ 3066 | x[ o [ =] o | | | | |32)
Party floor | | | |(323)
Party ceiling | [ | | (320)
* 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) = 31.68 (33)

Heat capacity Cm = S(A x k) ((28) (30) +(32) + (32a) (32e) = 11384.7 (34)

Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K Indicative Value: Medium 250 (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.

Thermal bridges : S (L x Y) calculated using Appendix K 13.31 (36)

if details of thermal bridging are not known (36) = 0.15 x (31)
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Total fabric heat loss (33) + (36) = [ 4490 a7

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=| 30.11 | 2968 | 29.24 | 27.06 | 2663 | 2445 | 2445 | 2401 | 2532 | 2663 | 275 | 2837 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m:| 75.1 | 74.66 | 74.23 | 72.05 | 71.61 | 69.43 | 69.43 | 69 | 70.31 | 71.61 | 72.49 | 73.36
Average = Sum(39); r /12= 71.94 [39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 1.1 | 1.09 | 1.09 | 1.05 | 1.05 | 1.02 | 1.02 | 1.01 | 1.03 | 1.05 | 1.06 | 1.07
Average = Sum(40); 1 /12= 1.05 | 40)
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 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
if TFA£13.9, N=1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 86.55 | (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=| 95.21 | 9175 | 88.29 | 84.82 | 81.36 | 77.9 | 77.9 | 81.36 | 84.82 | 88.29 | 9175 | 95.21

Total = Sum(44): 1= = 1038.66 | (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=| 141.19| 123.49| 127.43| 111.1 | 106.6 | 91.99 | 85.24 | 97.81 | 98.98 | 115.35| 125.92| 136.74

Total = Sum(45); - = 1361.84 | (45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m=| 21.18 | 18.52 | 19.11 | 16.66 | 15.99 | 13.8 | 12.79 | 14.67 | 14.85 | 17.3 | 18.89 | 20.51 | (46)
Water sitorage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel |I| 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): |I| (48)
Temperature factor from Table 2b |I| (49)
Energy lost from water storage, kWh/year (48) x (49) = |I| (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) 0 (55)
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Water storage loss calculated for each month ((56)m = (35) x (41)m

(56)m=|o|o|o|o|o|o|o|o|o|o|o|o|
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=|0|0|0|0|0|0|0|0|0|0|0|0|
Primary circuit loss (annual) from Table 3 |I|
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=|o|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=| 48.52 | 42.23 | 44.99 | 41.83 | 41.46 | 38.42 | 39.7 | 41.46 | 41.83 | 44.99 | 45.25 | 48.52 |

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=| 189.71 | 165.72 | 172.42 | 152.93 | 148.06 | 130.4 | 124.94 | 139.27 | 140.81 | 160.34 | 171.16 | 185.26 |

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=| 189.71 | 165.72 | 172.42 | 152.93 | 148.06 | 130.4 | 124.94 | 139.27 | 140.81 | 160.34 | 171.16 | 185.26

(56)

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): + 1881.03

[ 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=| 59.08 | 51.62 | 53.62 | 47.4 | 45.81 | 40.19 | 38.27 | 42.89 | 43.37 | 496 | 53.18 | 57.6 |

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= | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22 | 110.22

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 18.71 | 16.62 | 13.51 | 10.23 | 7.65 | 6.46 | 6.98 | 9.07 | 12,17 | 15.45 | 18.04 | 19.23 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 193.32| 195.33 | 190.27 | 179.51 | 165.92 | 153.16 | 144.63 | 142.62 | 147.68 | 158.44 | 172.02 | 184.79 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 | 34.02 |

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

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 | -88.18 |

Water heating gains (Table 5)
(72)m=| 79.4 | 76.81 | 72.07 | 65.83 | 61.57 | 55.82 | 51.43 | 57.65 | 60.24 | 66.67 | 73.86 | 77.41 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m:| 3505 | 347.82 | 334.92 | 314.64 | 294.21 | 2745 | 262.1 | 268.4 | 279.15 | 299.63 | 322.98 | 3405 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

(65)

(66)

(67)

(70)

(1)

(72)

(73)
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Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ (W)

Northeastoox| o077 | x| 135 | x| 1128 | x| o057 [ x| o7 | =] 4.21 |(75)
Northeastoox| o077 | x| 135 | x| 2207 | x| o057 [ x| o7 | =| 8.57 |(75)
Northeast 0.9x[ 077 | x| 135 | x| 4138 | x| o057 [ x| 07 [ =] 15.45 |75)
Northeastoox| o077 | x| 135 | x| 6796 | x| o057 | x| o7 | =| 2537 |79
Northeastoox[ o077 | x| 135 | x| 9135 | x| o057 | x[ o7 | =| 34.1 |(75)
Northeastoox[ o077 | x| 135 | x| o738 | x| o057 | x| o7 | =[ 363 |79
Northeast o,9x| 077 | X | 135 | X | 91.1 | X | 0.57 | X | 0.7 | = | 34.01 |(75)
Northeastoox| o077 | x| 135 | x[ 7263 | x| o057 | x| o7 | =| 2711 |79
Northeastoox| o077 | x| 135 | x[ s042 | x| o057 | x| o7 | =| 1882 |79
Northeastoox| o077 | x| 135 | x| 2807 | x| o057 | x| o7z | =[ 1048 |05
Northeastoox[ o077 | x| 135 | x[ 142 | x| o057 | x[ o7 | =] 5.3 |75)
Northeastoox[ o077 | x| 135 | x[ 921 | x| o057 | x[ o7 | =| 3.44 |(75)
Southeastoox| o077 | x| 135 | x| ser9 | x| o057 | x| o7 | =| 1373 |07
Southeastoox| o077 | x| 135 | x| 379 | x[ o057 | x| 0.7 [ = | 27.47 [(77)
Southeastoox| 077 | x| 266 | x| 379 | x[ os7 | x| o7 | =| 2706 |7
Southeastoox| o077 | x [ 135 | x| e2er | x[ o057 | x| o7 | = 23.4 [(77)
Southeastoox| o077 | x [ 135 | x| e2er | x| o057 | x| o7 | =| 4 |07
Southeastoox| o077 | x| 266 | x| 6267 | x[ o057 [ x| o7z | = 46.1 [(77)
Southeastoox| o077 | x| 135 | x| 87 | x| o057 | x| o7 | =| 3201 |07
Southeastoox| o077 | x| 135 | x| 875 | x| o057 | x| o7 | =| e402 |77
Southeasto_gx| 0.77 | X | 266 | X | 85.75 | X | 0.57 | X | 0.7 | = | 63.07 |(77)
Southeastoox| 077 | x [ 135 | x| 10625 | x[ o057 | x| o7 | =| 3086 |07
Southeastoox| o077 | x| 135 | x| 10825 | x| o057 | x| oz | =[ 7932 |07
Southeastoox| o077 | x| 266 | x| 10825 | x| os57 | x| o7z | =[ 75 |07
Southeastoox| o077 | x| 135 | x| 1901 | x| o057 | x| o7 | =| 442 |07
Southeastoox| 077 | x[ 135 | x| 11901 | x[ os7 | x| o7 | =| es |7
Southeastoox| 077 | x [ 266 | x| 11901 | x[ os7 | x| o7 | =| esz |7
Southeasto.ox| 077 | x [ 135 | x| 1815 [ x[ o057 | x| o7 | =| 44.1 |7
Southeastoox| o077 | x| 135 | x| 11815 | x[ os5m | x| o7z | =[ 8821 [(77)
Southeastoox| o077 | x| 266 | x| 11815 | x[ os7 [ x| o7z | = 86.9 [(77)
Southeastoox| o077 | x| 135 | x| 1391 | x| o057 | x| o7 | =| 4as |07
Southeastoox| 077 | x[ 135 | x| 1391 | x[ os7 | x| o7 | =| &0 |7
Southeastoox| 077 | x [ 266 | x| 1391 | x[ os7 | x| o7 | =| s |7
Southeastoox| 077 | x [ 135 | x| 10430 | x[ os7 | x| o7 | =| mser |7
Southeastoox| o077 | x| 135 | x| 10430 | x[ o057 | x| o7z | =[ 7re3 |7
Southeastoox| o077 | x| 266 | x| 10430 | x[ o057 | x| o7z | =[ s |7
Southeastoox| o077 | x| 135 | x| o8 | x| o057 | x| o7 | =| 34e6 |77
Southeastoox| o077 | x| 135 | x| o8 | x| o057 | x| o7 | =|  e32 |77
Southeastoox| 077 | x| 266 | x| 928 | x[ o057 | x| o7 | =| e20 |7
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Southeastoox| 077 | x [ 135 | x| es2r | x[ o057 | x| o7 | =| 2586 |07

Southeastoox| 077 | x [ 135 | x| es2r | x[ os7 | x| o7 | = szt |7

Southeastoox| o077 | x| 266 | x| e927 | x[ o5z | x| o7z | =[ s0e5 |07

Southeast 0.9x | 0.77 | x| 135 | x [ 4407 | x| 0.57 [ x| 0.7 [ =] 16.45 [(77)

Southeastoox| o077 | x| 135 | x| 407 | x[ o5z | x| o7 | = 32.9 |77)

Southeastoox| o077 | x| 286 | x| 4407 | x| o057 | x| o7 | =| 3241 |07

Southeastoox| 077 | x [ 135 | x| 3149 | x[ os7 | x| o7 | =  nm |

Southeastoox| 077 | x [ 135 | x| 3149 | x[ os7 | x| o7 | =| 2351 |7

Southeasto_9x| 0.77 | X | 266 | x | 31.49 | X | 0.57 | x | 0.7 | = | 23.16 |(77)

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

@3)m= | 72.48 | 124.86 | 174.55| 2225 | 254.91 | 255.56 | 245.35 | 220.79 | 191.1 | 138.99 | 87.07 | 61.86 | (83)

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

(84)m= | 422.98| 472.68 | 509.47 | 537.14 | 549.12 | 530.06 | 507.45 | 489.19 | 470.24 | 438.62 | 410.05 | 402.36 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, h1,m (see Table 9a)

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

@6)m=| 1 1 099 [ 097 | 091 [ 076 | 059 | 063 | 086 | 098 1 1 (86)

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

(87)m:| 19.85 | 19.98 | 20.2 | 20.51 | 20.77 | 20.94 | 20.99 | 20.99 | 20.89 | 20.56 | 20.16 | 19.84 | (87)

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

(88)m=| 20 | 20.01 | 20.01 | 20.04 | 20.04 | 20.07 | 20.07 | 20.07 | 20.06 | 20.04 | 20.03 | 20.02 | (88)

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

@m=| 1 | 099 | 099 [ o6 | oss | oes [ 047 | o051 | 079 | 096 [ 0e0 | 1 | (89)

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

(90)m=| 18.46 | 18.67 | 18.99 | 19.45 | 19.81 | 20.03 | 20.07 | 20.07 | 19.96 | 19.52 | 18.95 | 18.47 (90)
fLA = Living area + (4) = 0.33 91)

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

(92)m=| 18.92 | 19.1 | 19.39 | 19.8 | 20.12 | 20.33 | 20.37 | 20.37 | 20.27 | 19.86 | 19.35 | 18.92 | (92)

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

(93)m=| 18.77 | 18.95 | 19.24 | 19.65 | 19.97 | 20.18 | 20.22 | 20.22 | 20.12 | 19.71 | 19.2 | 18.77 | (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 | 0.95 | 0.87 | 0.69 | 0.49 | 053 | 08 | 0.96 | 0.99 | 1 | (94)

Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 421.08| 468.65 | 500.2 | 511.77 | 480.12 | 366.54 | 248.74 | 259.67 | 375.32 | 420.49 | 406.32 | 400.96 | (95)

Monthly average external temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (96)

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= | 1086.5 | 1049.o9| 945.74 | 774.39 | 592.47 | 387.53 | 251.33 | 263.59 | 423.09 | 652.64 | 876.89 | 1069.02| (97)
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Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 495.08| 390.06 | 331.49 | 189.09 | 83.59 | 0 | 0 | 0 | 0 | 172.72 | 338.81 | 497.04

Total per year (kWh/year) = Sum(98).59.12 = 2497.87 |(98)

Space heating requirement in kWh/m?/year 36.57 (99)

Space heating:

11 I

Fraction of space heat from secondary/supplementary system (201)
Fraction of space heat from main system(s) (202) = 1-(201) = (202)
Fraction of total heating from main system 1 (204) = (202) = [1 - (203)] = (204)
Efficiency of main space heating system 1 90.3 (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)
| 495.08 | 300.06 | 33149 | 18900 | 8359 | o | o | o | o |[17272 33881 40704
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
[ 548.26 | 431.96 | 367.00 | 2004 [ 0257 | o | o [ o | o [ 19128 37521 55043
Total (kWhlyear) =Sum(211), (., .~ 2766.19 (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)
| 189.71 | 165.72 | 172.42 | 152.93 | 148.06 | 130.4 | 124.94 | 139.27 | 140.81 | 160.34 | 171.16 | 185.26

Efficiency of water heater 81 (216)
(217)m=| 87.52 | 87.31 | 86.89 | 85.89 | 84.13 | 81 | 81 | 81 | 81 | 85.57 | 86.95 | 87.57 (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m=| 216.77| 189.8 | 198.44 | 178.05| 176 | 160.99 | 154.24 | 171.94 | 173.84 | 187.38 | 196.85 | 211.55

Total = Sum(219a), , = 2215.87 |(219)

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 2766.19

Water heating fuel used 2215.87

Electricity for pumps, fans and electric keep-hot

mechanical ventilation - balanced, extract or positive input from outside (230a)
central heating pump: (230c)
Total electricity for the above, kWh/year sum of (230a) (230g) = 2223 (231)

Electricity for lighting 330.37 (232)

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
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Space heating (main system 1) (211) x = (261)
Space heating (secondary) (215) x = |I|(263)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for pumps, fans and electric keep-hot (231) x = (267)
Electricity for lighting (232) x = (268)
Total CO2, kg/year sum of (265) (271) = [ 136296 |@72)
Dwelling CO2 Emission Rate (272) = (4) = (273)
El rating (section 14) (274)
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User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 6, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 2.16 |2a) = [ 13002 ]ea)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)

Number of intermittent fans

Air changes per hour

Number of passive vents

x 40

Number of flueless gas fires

]

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 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)+ (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, 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 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com Page 1 of 7
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.18 | 0.17 | 0.17 | 0.15 | 0.15 | 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: (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m=| 03 | 03 | 03 | 0.28 | 0.28 | 0.26 | 0.26 | 0.25 | 0.26 | 0.28 | 0.28 | 0.29 | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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]

@dmy o [ o [ o | o [ o [ o | o [ o | o | o[ o | o | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 03 | 03 | 03 | 0.28 | 0.28 | 0.26 | 0.26 | 0.25 | 0.26 | 0.28 | 0.28 | 0.29 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ 15 | =] 3 | (26)
Windows Type 1 x1M1/(1.4)+0.04] = [ 131 (27)
Windows Type 2 x1M1/(1.4)+0.04] = [ 131 (27)
Walls Type! [ 3012 | [ 495 | [ 2547 | x[ o015 | =[ 378 | | [ | |29
Walls Type2 [ 478 | [ 2 | [ 278 | x| o1a | =[ o030 | | [ | |29
Walls Type3 | 385 | [ o | [ 385 | x[ o015 | =[ oss | | [ | |29
Walls Type4 [ 2155 | [ o | [ 2155 | x[ o015 | =[ 328 | | [ | |29
Walls Type5 | 889 | [ o | [ 880 | x[ o013 | =[ 117 | | [ | |29
Roof Type1 [ s3ss | [ o | [ sss | x[ o1 | =] 530 | | [ | |30)
Roof Type2 | 26 | [ o | | 26 | x[ o1 |=[ o2 | | | | |(30)
Total area of elements, m? (31
Party wall [ 2068 | x[ o [ =] o | | [ | [32)

Party floor | | |

* 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

(32a)

Fabric heat loss, W/K = S (A x U) (26) (30) +(32) = [ 2a3 @9
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ s28s27__|(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.

Thermal bridges : S (L x Y) calculated using Appendix K 24.31 (36)
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if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) + (36) = [ 4ses a7

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
(38m=| 139 | 1374 | 1358 | 1278 | 1262 | 11.83 | 11.83 | 1167 | 1215 | 1262 | 12.94 | 13.26 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m:| 62.57 | 62.41 | 62.25 | 61.46 | 61.3 | 60.5 | 60.5 | 60.35 | 60.82 | 61.3 | 61.62 | 61.94
Average = Sum(39): 1 /12= 61.42 [39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(40)m=| 0.97 | 0.97 | 0.97 | 0.95 | 0.95 | 0.94 | 0.94 | 0.94 | 0.95 | 0.95 | 0.96 | 0.96
Average = Sum(40) 1 /12= 0.95 | 40)
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 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
if TFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 84.12 | (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=| 92.53 | 89.17 | 85.8 | 82.44 | 79.07 | 75.71 | 75.71 | 79.07 | 82.44 | 85.8 | 89.17 | 92.53

Total = Sum(44)1 12 =

1000.43 | (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=| 137.22| 120.01 | 123.84 | 107.97 | 103.6 | 89.4 | 82.84 | 95.06 | 96.2 | 112.11 | 122.37 | 132.89

Total = Sum(45): » =

132352 |(45)

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

(46)m=| 20.58 | 18 | 18.58 | 16.2 | 15.54 | 13.41 | 12.43 | 14.26 | 14.43 | 16.82 | 18.36 | 19.93 |
Water sitorage loss:

Storage volume (litres) including any solar or WWHRS storage within same vessel |I|
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): |I|

Temperature factor from Table 2b |I|
Energy lost from water storage, kWh/year (48)x (49) = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
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)
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Water storage loss calculated for each month ((56)m = (35) x (41)m

(56)m=|o|o|o|o|o|o|o|o|o|o|o|o|
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=|0|0|0|0|0|0|0|0|0|0|0|0|
Primary circuit loss (annual) from Table 3 |I|
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=|o|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=| 47.15 | 41.04 | 43.72 | 40.65 | 40.29 | 37.33 | 38.58 | 40.29 | 40.65 | 43.72 | 43.97 | 47.15 |

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=| 184.37| 161.05 | 167.57 | 148.62 | 143.89 | 126.73 | 121.42 | 135.36 | 136.85 | 155.83 | 166.35 | 180.04 |

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=| 184.37| 161.05 | 167.57 | 148.62 | 143.89 | 126.73 | 121.42 | 135.36 | 136.85 | 155.83 | 166.35 | 180.04

(56)

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): + 1828.09

[ 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=| 57.41 | 50.16 | 52.11 | 46.06 | 44.52 | 39.06 | 37.19 | 4168 | 42.15 | 48.21 | 51.68 | 55.97 |

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= | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 19.92 | 17.69 | 14.39 | 10.89 | 8.14 | 6.88 | 7.43 | 9.66 | 12.96 | 16.46 | 19.21 | 20.48 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 183.79| 185.7 | 180.9 | 170.66 | 157.75| 145.61 | 137.5 | 135.59 | 140.4 | 150.63 | 163.55| 175.68 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 |

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

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 |

Water heating gains (Table 5)
(72)m=| 77.17 | 74.65 | 70.04 | 63.98 | 59.84 | 54.25 | 49.99 | 56.02 | 58.54 | 64.79 | 71.78 | 75.23 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 338.41 | 335.57 | 322.85 | 303.06 | 283.26 | 264.26 | 252.44 | 258.8 | 269.43 | 289.41 | 312.06 | 328.92 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

(65)

(66)

(67)

(70)

(1)

(72)

(73)
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Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox| o077 | x| o099 | x| 1128 | x| o057 [ x| o7 | =] 6.18 |(75)
Northeastoox| o077 | x| o099 | x| 2207 | x| o057 | x| o7 | =| 1257 |79
Northeastoox| 077 | x [ 0e9 | x[ 4138 | x[ o057 | x[ o7 | =[] 2085 |3
Northeastoox| o077 | x| o089 | x| 6798 | x| o057 | x| o7 | =] 37.2 |(75)
Northeastoox[ o077 | x| 099 | x[ 9135 | x| o057 | x| o7 | =| 5001 |(75)
Northeastoox[ o077 | x| 099 | x| o738 | x| o057 | x| o7z | =[ s332 |75
Northeast o,9x| 077 | X | 0.99 | | 91.1 | X | 0.57 | X | 0.7 | = | 49.88 |(75)
Northeastoox| o077 | x| o099 | x| 7263 | x| o057 | x| o7 | =| 3078 |79
Northeastoox| o077 | x| o089 | x| s042 | x| o057 | x| o7 | =] 27.6 |(75)
Northeastoox| o077 | x| 099 | x| 2807 | x| o057 | x| o7 | = 1537 |09
Northeastoox[ o077 | x| 099 | x| 142 | x| o057 | x[ o7 | =] 7.77 |(75)
Northeastoox[ o077 | x| 099 | x[ 921 | x| o057 | x[ o7 | =| 5.04 |(75)
Northwestoox| o077 | x| o099 | x| 1128 | x| o057 [ x| o7 | =] 9.27 |81
Northwestoox| o077 | x| o099 | x[ 2207 | x| o057 | x| o7 | =| 1888 |6
Northwestoox| o077 | x| o099 | x| 4138 | x| o057 | x| o7 | =| 3398 @&
Northwestoox| o077 | x| o0e9 | x| 6796 | x| o057 | x| o7 | =| ss81  |@
Northwestoox[ o077 | x| 099 | x| 9135 | x| o057 | x| o7z | =[ 7502 |@Y
Northwestoox[ 077 | x| 099 | x| o738 | x| o057 | x| o7z | =[ 7907  |@Y
Northwestoox| o077 | x| o099 [ x[ 911 | x| o057 | x| o7 | =| 748 |6
Northwestoox| o077 | x| o099 | x| 7263 | x| o057 | x| o7 | =| 5084 |8
Northwestoox| 077 | x| 0ee | x| s042 | x[ o057 | x| o7 | = 4141 e
Northwestoox| o077 | x| o0e9 | x| 2807 | x| o057 | x| o7 | = 2305 @
Northwestoox[ o077 | x| 099 | x| 142 | x| o5z | x| o7z | = 116 |6
Northwestoox[ 077 | x| 099 | x[ 921 | x| o057 | x[ o7 | =| 7.57 |@1)
Solar gains in watts, calculated for each month (83)m = Sum(74)m  (82)m
@3)m= | 15.44 | 31.43 | 56.64 | 93.01 | 125.03| 133.29| 124.69| 99.41 | 69.01 | 38.42 | 19.43 | 12.61 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 353.86| 367.01 | 379.49 | 396.07 | 408.28 | 397.55 | 377.13 | 358.21 | 338.44 | 327.82 | 331.49 | 341.53 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C)

Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
(86)m= 1 1 1 0.99 0.96 0.84 0.68 0.73 0.93 0.99 1 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.96 | 20.04 | 20.21 | 2047 | 20.73 | 20.92 | 20.98 | 20.97 | 20.84 | 2053 | 20.2 | 19.94 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 20.11 | 20.11 | 20.11 | 20.12 | 20.12 | 20.13 | 20.13 | 20.14 | 20.13 | 20.12 | 20.12 | 20.11 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 1 1 | 0.99 | 0.98 | 0.93 | 0.77 | 0.56 | 0.61 | 0.89 | 0.98 | 1 | 1 | (89)
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Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m:| 18.7 | 18.82 | 19.07 | 19.46 | 19.82 | 20.07 | 20.13 | 20.12 | 19.98 | 19.54 | 19.07 | 18.69 (90)
fLA = Living area + (4) = 0.38 91)

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

(92)m=| 19.18 | 19.28 | 19.51 | 19.84 | 20.17 | 20.4 | 20.45 | 20.45 | 20.31 | 19.92 | 19.51 | 19.17 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 19.03 | 19.13 | 19.36 | 19.69 | 20.02 | 20.25 | 20.3 | 20.3 | 20.16 | 19.77 | 19.36 | 19.02 | (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 | 0.98 | 0.93 | 078 | 0.58 | 0.64 | 0.89 | 0.98 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 352.98| 365.7 | 376.81 | 388.01 | 380.02 | 31153 | 219.8 | 228.22 | 300.82 | 321.88 | 329.97 | 340.85 | (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 49 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= | 921.78| 888.43 | 800.32 | 663.25 | 509.94 | 341.65 | 224.08 | 235.25 | 368.56 | 562.08 | 755.17 | 917.74 | (97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 423.19| 351.27 | 315.09 | 198.17 | 96.66 | 0 | 0 | 0 | 0 | 178.71 | 306.15 | 429.21

Total per year (kWh/year) = Sum(98):.55.12 =

2298.46 |(98)

Space heating requirement in kWh/m?/year

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 | Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Dec
Space heating requirement (calculated above)
[ 423.19 | 351.27 | 31500 [ 19817 [ 9666 | o | o | o | o

(211)m = {[(98)m x (204)] } x 100 + (206)
|468.65| 389.01 | 348.94 | 219.46 | 107.04 | 0 | 0 | 0 | 0 | 197.91 | 339.04 | 475.31

| 178.71 | 306.15 | 429.21 |

0 (201)

1 (202)

1 (204)

90.3 (206)

0 (208)
kWh/year

(211)

Total (kWh/year) =Sum(211)

1.510. 12

2545.35 (211)

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

Water heating

Total (kWh/year) =Sum(215), (. .~ 0 (215)
Output from water heater (calculated above)
| 184.37| 161.05 | 167.57 | 148.62 | 143.89 | 126.73 | 121.42 | 135.36 | 136.85 | 155.83 | 166.35 | 180.04
Efficiency of water heater 81 (216)
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(217)m:| 87.26 | 87.15 | 86.84 | 86.07 | 84.5 | 81 | 81 | 81 | 81 | 85.72 | 86.79 | 87.34 | (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m:| 211.29| 184.79 | 192.96 | 172.69 | 170.3 | 156.46 | 149.9 | 167.11 | 168.95| 181.8 | 191.66 | 206.15

Total = Sum(219a), ,, = 2154.06

1..12

(219)

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 2545.35

Water heating fuel used 2154.06
Electricity for pumps, fans and electric keep-hot
mechanical ventilation - balanced, extract or positive input from outside 127.2 (230a)
central heating pump: (230c)

Total electricity for the above, kWh/year sum of (230a) (230g) = 157.2 (231)

Electricity for lighting 351.84 (232)

w
o

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)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (232) x = (268)
Total CO2, kglyear sum of (265) (271) = [ 127026 |er2)
Dwelling CO2 Emission Rate (272) + (4) = (273)
El rating (section 14) (274)
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User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 7, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 2.11 |22) = | 86 |32)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)

Number of intermittent fans

Air changes per hour

Number of passive vents

x 40

Number of flueless gas fires

]

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 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)+ (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, 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 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.18 | 0.17 | 0.17 | 0.15 | 0.15 | 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: (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m=| 03 | 03 | 0.29 | 0.27 | 0.27 | 0.25 | 0.25 | 0.25 | 0.26 | 0.27 | 0.28 | 0.28 | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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]

@dmy o [ o [ o | o [ o [ o | o [ o | o | o[ o | o | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 03 | 03 | 0.29 | 0.27 | 0.27 | 0.25 | 0.25 | 0.25 | 0.26 | 0.27 | 0.28 | 0.28 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ 15 | =] 3 | (26)
Windows Type 1 x1M1/(1.4)+0.04] = [ 131 (27)
Windows Type 2 x1M1/(1.4)+0.04] = [ 131 (27)
Windows Type 3 1.58 x1/[1/(1.4)+0.04] = 2.09 (27)
Walls Type! [ 2085 | [ 485 | [ 1614 | x| o015 | =[ 242 | | [ | |29
Walls Type2 [ 262 | [ 2 | [ oe2 | x[ o1a | =[ o000 | | [ | |29
Walls Type3 | 308 | [ o | [ 808 | x[ o015 | =[ o4 | | [ | |29
Walls Type4 [ 2101 | [ o | [ 21010 | x[ o015 | =[ 320 | | [ | |29
Roof Type! [ 3084 | [ o | [ 308 | x[ o1 | =] 308 | | [ | |30)
Roof Type2 [ 101 | [ o | [ 191 | x[ o1 | =[ o019 | | [ | |30)
Total area of elements, m? (31
Party wall [ 2333 | x[ o [ =] o | | | | |32)
Party floor | [ | |(32a)

* 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) = [ 185 @9
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ 544013 |(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.

Thermal bridges : S (L x Y) calculated using Appendix K 17.12 (36)
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if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) + (36) = IE

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=| 8.48 8.38 8.28 7.79 7.69 7.2 7.2 7.1 7.39 7.69 7.89 8.08 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m:| 44.16 | 44.06 | 43.96 | 43.47 | 43.37 | 42.88 | 42.88 | 42.78 | 43.07 | 43.37 | 43.57 | 43.76
Average = Sum(39); r /12= 43.44 [39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 1.08 | 1.08 | 1.08 | 1.07 | 1.06 | 1.05 | 1.05 | 1.05 | 1.06 | 1.06 | 1.07 | 1.07
Average = Sum(40) 1 /12= 1.07 | 40)
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)
Assumed occupancy, N 1.43 (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
if TFAL£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 68.08 | (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)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)
(aym= | 7489 | 7217 | 69.45 | 6672 | 64 | 6128 | 6128 | 64 | 672 | 6945 | 7217 [ 7480
Total = Sum(44); - = 817 [(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=| 111.06| 97.14 | 100.24| 87.39 | 83.85 | 72.36 | 67.05 | 76.94 | 77.86 | 90.74 | 99.05 | 107.56

Total = Sum(45): » =

1071.22  |45)

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

(46)m=| 16.66| 14.57 | 15.04 | 13.11 | 12.58 | 10.85 | 10.06 | 11.54 | 11.68 | 13.61 | 14.86 | 16.13 |
Water sitorage loss:

Storage volume (litres) including any solar or WWHRS storage within same vessel |I|

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): |I|

Temperature factor from Table 2b |I|
Energy lost from water storage, kWh/year (48)x (49) = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
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)
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Water storage loss calculated for each month ((56)m = (35) x (41)m

(56)m=|o|o|o|o|o|o|o|o|o|o|o|o|
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=|0|0|0|0|0|0|0|0|0|0|0|0|
Primary circuit loss (annual) from Table 3 |I|
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=|o|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=| 38.16 | 33.22 | 35.39 | 32.9 | 32.61 | 30.22 | 31.23 | 32.61 | 32.9 | 35.39 | 35.59 | 38.16 |

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=| 149.23| 130.35 | 135.62 | 120.29 | 116.46 | 102.57 | 98.27 | 109.55 | 110.76 | 126.13 | 134.64 | 145.72 |

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=| 149.23| 130.35| 135.62 | 120.29 | 116.46 | 102.57 | 98.27 | 109.55| 110.76 | 126.13 | 134.64 | 145.72

(56)

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): + 1479.61

[ 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=| 46.47 | 406 | 42.18 | 37.28 | 36.03 | 31.61 | 30.1 | 33.74 | 34.11 | 39.02 | 41.83 | 453 |

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=| 71.33 | 7133 | 7133 | 7133 | 71.33 | 7133 | 71.33 | 71.33 | 71.33 | 7133 | 71.33 | 71.33

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 12.41 | 11.02 | 8.97 | 6.79 | 5.07 | 4.28 | 463 | 6.02 | 8.07 | 10.25 | 11.97 | 12.76 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 123.45| 124.73| 121.5 | 114.63| 105.96| 97.8 | 92.35 | 91.07 | 94.3 | 101.17| 109.85| 118 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 |

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

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 |

Water heating gains (Table 5)
(72)m=| 62.46 | 60.42 | 56.69 | 51.78 | 48.43 | 43.91 | 40.46 | 4534 | 47.38 | 52.44 | 58.1 | 60.89 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 245.72| 243.57 | 234.56 | 2206 | 206.86 | 193.39 | 184.84 | 189.83 | 197.16 | 211.27 | 227.31 | 239.05 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

(65)

(66)

(67)

(70)

(1)

(72)

(73)
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Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox| o077 | x| o099 | x| 1128 | x| o057 [ x| o7 | =] 3.09 |(75)
Northeastoox| o077 | x| o099 | x| 2207 | x| o057 [ x| o7 | =] 6.29 |(75)
Northeastoox| o077 | x| o099 | x| 4138 | x| o057 | x| o7 | =| 1133 |79
Northeastoox| 077 | x[ o090 | x[ 6796 | x[ o057 | x[ o7 ] =] 18.6 |75)
Northeastoox[ o077 | x| o099 | x[ 9135 | x| o057 | x| o7 | =] 2501 |(75)
Northeastoox[ o077 | x| 099 | x| o738 | x| o057 | x| o7 | =[ 2666 |75
Northeast 0.9x | 077 | x| 0.99 [ x| 91.1 [ x| 0.57 [ x| 0.7 [ = | 24.94 [(75)
Northeastoox| o077 | x| o099 [ x| 7263 | x| o057 | x| o7 | =| 108 |79
Northeastoox| o077 | x| o089 | x| s042 | x| o057 | x| o7 | =] 13.8 |(75)
Northeastoox[ 077 | x [ 0ee | x[ 2807 | x| osm | x[ oz | =]  7es  ]u®
Northeast o,9x| 0.77 | X | 0.99 | X | 14.2 | X | 0.57 | X | 0.7 | = | 3.89 |(75)
Northeastoox[ o077 | x| 099 | x[ 921 | x| o057 | x[ o7 | =| 2.52 |(75)
Southeastoox| o077 | x| o099 | x| ser9 | x| o057 | x| o7 | =| 201 |07
Southeastoox| o077 | x| 188 | x| 379 | x[ o057 | x| 0.7 [ = | 16.07 [(77)
Southeasto_9x| 0.77 | X | 0.99 | X | 62.67 | X | 0.57 | X | 0.7 | = | 34.31 |(77)
Southeastoox| o077 | x [ 1s8 | x| e2er | x| o057 | x| o7 | =| 2738 |07
Southeastoox| 077 | x [ 099 | x| 875 | x[ o057 | x| o7 | =| 485 |07
Southeast 0.9x | 0.77 | x| 158 | x| 875 | x| 0.57 [ x| 0.7 [ =] 37.46 [(77)
Southeastoox| o077 | x| o099 | x| 1625 | x| o057 | x| o7 | =| sz |07
Southeastoox| o077 | x| 188 | x| 10625 | x| o057 | x| o7 | =| 4642 |07
Southeasto_gx| 0.77 | X | 0.99 | X | 119.01 | X | 0.57 | X | 0.7 | = | 65.16 |(77)
Southeastoox| o077 | x| 158 | x| 1901 | x| o057 | x| o7 | =[] s190 |7
Southeastoox| o077 | x| o099 | x| 11815 | x[ o057 | x| o7z | =[ ea69 |07
Southeastoox| o077 | x| 188 | x| 11815 | x[ o057 | x| or | =[ s1e2 |7
Southeasto,gxl 0.77 | X | 0.99 | x | 113.91 | X | 0.57 | X | 0.7 | = | 62.36 |(77)
Southeastoox| 077 | x [ s | x| 1391 | x[ os7 | x| o7 | =| 497 |07
Southeastoox| 077 | x [ 099 | x| 10430 | x[ o057 | x| o7 | = s7m15 |7
Southeasto_gxl 0.77 | X | 158 | X | 104.39 | X | 0.57 | X | 0.7 | = | 45.61 |(77)
Southeastoox| o077 | x| o099 | x| o285 | x| o057 | x| o7z | =[ s083 |07
Southeastoox| o077 | x| 1858 | x| o285 | x| o057 | x| oz | =[ 40857 |07
Southeastoox| o077 | x| o099 | x| 6927 | x| o057 | x| o7 | =|  sme2 |77
Southeastoox| o077 | x| 188 | x| 6927 | x[ o057 | x| 0.7 [ = | 30.26 [(77)
Southeasto_9x| 0.77 | X | 0.99 | X | 44.07 | X | 0.57 | X | 0.7 | = | 2413 |(77)
Southeastoox| 077 | x [ 1s8 | x| 4407 | x[ o057 | x| o7 | = 1925 |7
Southeasto,9x| 0.77 | X | 0.99 | x | 31.49 | X | 0.57 | X | 0.7 | = | 17.24 |(77)
Southeastoox| o077 | x| 1858 | x| 3140 | x[ os57 | x| oz | =[ 137 |07
Solar gains in watts, calculated for each month (83)m = Sum(74)m  (82)m
@3)m= | 39.31 | 67.98 | 95.74 | 123.19| 142.16| 142.96| 137.o7| 122.64| 105.2 | 75.87 | 47.27 | 33.52 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 285.03| 311.56 | 330.29 | 343.79 | 349.02 | 336.35 | 321.91 | 312.47 | 302.36 | 287.14 | 274.58 | 272.57 | (84)
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Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec

@6)m=| 1 099 | o098 | 096 | 09 075 | 057 | o061 | 084 | 097 | o0.99 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.94 | 20.07 | 20.27 | 20.54 | 20.79 | 20.95 | 20.99 | 20.99 | 20.9 | 20.59 | 20.22 | 19.92 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 20.01 | 20.02 | 20.02 | 20.03 | 20.03 | 20.04 | 20.04 | 20.04 | 20.04 | 20.03 | 20.03 | 20.02 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 0.99 | 0.99 | 0.98 | 0.95 | 0.86 | 0.66 | 0.45 | 0.49 | 077 | 0.95 | 0.99 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 18.61 | 18.79 | 19.09 | 19.49 | 19.82 | 20 | 20.04 | 20.04 | 19.95 | 19.56 | 19.03 | 18.58 (90)

fLA = Living area + (4) = 0.62 91)

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

(92)m=| 19.43 | 19.58 | 19.82 | 20.14 | 20.42 | 2058 | 20.62 | 20.62 | 20.53 | 20.2 | 19.76 | 19.41 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 19.28 | 19.43 | 19.67 | 19.99 | 20.27 | 20.43 | 20.47 | 20.47 | 20.38 | 20.05 | 19.61 | 19.26 | (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=| 0.99 | 0.99 | 0.98 | 0.95 | 0.87 | 07 | 0.51 | 0.55 | 0.79 | 0.95 | 0.99 | 0.99 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(@5)m= [ 28311 | 307.95 | 3228 | 32542 | 302.81 | 234.91 | 163,82 | 170.83 | 230.82 | 272.83 | 271.02 [ 271.09 | (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= | 661.57| 640.12 | 578.93 | 481.97 | 3715 | 250.16 | 166.11 | 174.17 | 270.69 | 409.77 | 545.15 | 658.85 | (97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 281.58| 223.22 | 190.56 | 112.72 | 51.1 | 0 | 0 | 0 | 0 | 101.88 | 197.38 | 288.49

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

1446.94 |(98)

Space heating requirement in kWh/m?/year 355 (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) = [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 90.3 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
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| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl kWh/year
Space heating requirement (calculated above)
|281.58| 223.22 | 190.56 | 112.72 | 51.1 | 0 | 0 | 0 | 0 | 101.88 | 197.38 | 288.49 |
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|311.83| 247.19 | 211.04 | 124.83 | 56.59 | 0 | 0 | 0 | 0 | 112.83 | 218.58 | 319.48
Total (kWhlyear) =Sum(211), .. .= 1602.37 (211)
Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 + (208)
(215)m=|o|0|0|0|0|0|0|0|0|0|0|0
Total (kWhlyear) =Sum(215), ;. .~ 0 (215)
Water heating
Output from water heater (calculated above)
| 149.23| 130.35| 135.62 | 120.29 | 116.46 | 102.57 | 98.27 | 109.55| 110.76 | 126.13 | 134.64 | 145.72
Efficiency of water heater 81 (216)
(217)m:| 86.85 | 86.63 | 86.19 | 85.25 | 83.63 | 81 | 81 | 81 | 81 | 84.91 | 86.28 | 86.95 (217)
Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m:| 171.83| 150.47 | 157.36 | 141.11 | 139.27 | 126.64 | 121.33 | 135.25| 136.74 | 148.54 | 156.04 | 167.59
Total = Sum(219a), , = 1752.17 |(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 69.51
central heating pump:

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 =
Space and water heating (261) + (262) + (263) + (264) =
Electricity for pumps, fans and electric keep-hot ~ (231) x =
Electricity for lighting (232) «x =
Total CO2, kg/year sum of (265) (271) =
Dwelling CO2 Emission Rate (272) = (4) =

1602.37

1752.17

99.51

219.2

w
o

Emissions
kg CO2/year

346.11

378.47

724.58

51.65

113.76

889.99

SRR

21.83

(230a)
(230c)
(231)

(232)

(261)
(263)
(264)
(265)
(267)
(268)
(272)

(273)

El rating (section 14) (274)
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User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 6, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 2.16 |2a) = [ 13002 ]ea)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)

Number of intermittent fans

Air changes per hour

Number of passive vents

x 40

Number of flueless gas fires

]

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 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)+ (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, 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 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |

Stroma FSAP 2012 Version: 1.0.4.10 (SAP 9.92) - http://www.stroma.com Page 1 of 7



DER WorkSheet: New dwelling design stage

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

0.18 | 0.17 | 0.17 | 0.15 | 0.15 | 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: (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m=| 03 | 03 | 03 | 0.28 | 0.28 | 0.26 | 0.26 | 0.25 | 0.26 | 0.28 | 0.28 | 0.29 | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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]

@dmy o [ o [ o | o [ o [ o | o [ o | o | o[ o | o | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 03 | 03 | 03 | 0.28 | 0.28 | 0.26 | 0.26 | 0.25 | 0.26 | 0.28 | 0.28 | 0.29 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ 15 | =] 3 | (26)
Windows Type 1 x1M1/(1.4)+0.04] = [ 131 (27)
Windows Type 2 x1M1/(1.4)+0.04] = [ 131 (27)
Walls Type! [ 3012 | [ 495 | [ 2547 | x[ o015 | =[ 378 | | [ | |29
Walls Type2 [ 478 | [ 2 | [ 278 | x| o1a | =[ o030 | | [ | |29
Walls Type3 | 385 | [ o | [ 385 | x[ o015 | =[ oss | | [ | |29
Walls Type4 [ 2155 | [ o | [ 2155 | x[ o015 | =[ 328 | | [ | |29
Walls Type5 | 889 | [ o | [ 880 | x[ o013 | =[ 117 | | [ | |29
Roof Type1 [ s3ss | [ o | [ sss | x[ o1 | =] 530 | | [ | |30)
Roof Type2 | 26 | [ o | | 26 | x[ o1 |=[ o2 | | | | |(30)
Total area of elements, m? (31
Party wall [ 2068 | x[ o [ =] o | | [ | [32)

Party floor | | |

* 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

(32a)

Fabric heat loss, W/K = S (A x U) (26) (30) +(32) = [ 2a3 @9
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ s28s27__|(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.

Thermal bridges : S (L x Y) calculated using Appendix K 24.31 (36)
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if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) + (36) = [ 4ses a7

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
(38m=| 139 | 1374 | 1358 | 1278 | 1262 | 11.83 | 11.83 | 1167 | 1215 | 1262 | 12.94 | 13.26 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m:| 62.57 | 62.41 | 62.25 | 61.46 | 61.3 | 60.5 | 60.5 | 60.35 | 60.82 | 61.3 | 61.62 | 61.94
Average = Sum(39): 1 /12= 61.42 [39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m + (4)
(40)m=| 0.97 | 0.97 | 0.97 | 0.95 | 0.95 | 0.94 | 0.94 | 0.94 | 0.95 | 0.95 | 0.96 | 0.96
Average = Sum(40) 1 /12= 0.95 | 40)
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 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
if TFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 84.12 | (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=| 92.53 | 89.17 | 85.8 | 82.44 | 79.07 | 75.71 | 75.71 | 79.07 | 82.44 | 85.8 | 89.17 | 92.53

Total = Sum(44)1 12 =

1000.43 | (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=| 137.22| 120.01 | 123.84 | 107.97 | 103.6 | 89.4 | 82.84 | 95.06 | 96.2 | 112.11 | 122.37 | 132.89

Total = Sum(45): » =

132352 |(45)

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

(46)m=| 20.58 | 18 | 18.58 | 16.2 | 15.54 | 13.41 | 12.43 | 14.26 | 14.43 | 16.82 | 18.36 | 19.93 |
Water sitorage loss:

Storage volume (litres) including any solar or WWHRS storage within same vessel |I|
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): |I|

Temperature factor from Table 2b |I|
Energy lost from water storage, kWh/year (48)x (49) = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
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)
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Water storage loss calculated for each month ((56)m = (35) x (41)m

(56)m=|o|o|o|o|o|o|o|o|o|o|o|o|
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=|0|0|0|0|0|0|0|0|0|0|0|0|
Primary circuit loss (annual) from Table 3 |I|
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=|o|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=| 47.15 | 41.04 | 43.72 | 40.65 | 40.29 | 37.33 | 38.58 | 40.29 | 40.65 | 43.72 | 43.97 | 47.15 |

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=| 184.37| 161.05 | 167.57 | 148.62 | 143.89 | 126.73 | 121.42 | 135.36 | 136.85 | 155.83 | 166.35 | 180.04 |

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=| 184.37| 161.05 | 167.57 | 148.62 | 143.89 | 126.73 | 121.42 | 135.36 | 136.85 | 155.83 | 166.35 | 180.04

(56)

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): + 1828.09

[ 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=| 57.41 | 50.16 | 52.11 | 46.06 | 44.52 | 39.06 | 37.19 | 4168 | 42.15 | 48.21 | 51.68 | 55.97 |

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= | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09 | 105.09

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 19.92 | 17.69 | 14.39 | 10.89 | 8.14 | 6.88 | 7.43 | 9.66 | 12.96 | 16.46 | 19.21 | 20.48 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 183.79| 185.7 | 180.9 | 170.66 | 157.75| 145.61 | 137.5 | 135.59 | 140.4 | 150.63 | 163.55| 175.68 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 | 33.51 |

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

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 | -84.07 |

Water heating gains (Table 5)
(72)m=| 77.17 | 74.65 | 70.04 | 63.98 | 59.84 | 54.25 | 49.99 | 56.02 | 58.54 | 64.79 | 71.78 | 75.23 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 338.41 | 335.57 | 322.85 | 303.06 | 283.26 | 264.26 | 252.44 | 258.8 | 269.43 | 289.41 | 312.06 | 328.92 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

(65)

(66)

(67)

(70)

(1)

(72)

(73)
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Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox| o077 | x| o099 | x| 1128 | x| o057 [ x| o7 | =] 6.18 |(75)
Northeastoox| o077 | x| o099 | x| 2207 | x| o057 | x| o7 | =| 1257 |79
Northeastoox| 077 | x [ 0e9 | x[ 4138 | x[ o057 | x[ o7 | =[] 2085 |3
Northeastoox| o077 | x| o089 | x| 6798 | x| o057 | x| o7 | =] 37.2 |(75)
Northeastoox[ o077 | x| 099 | x[ 9135 | x| o057 | x| o7 | =| 5001 |(75)
Northeastoox[ o077 | x| 099 | x| o738 | x| o057 | x| o7z | =[ s332 |75
Northeast o,9x| 077 | X | 0.99 | | 91.1 | X | 0.57 | X | 0.7 | = | 49.88 |(75)
Northeastoox| o077 | x| o099 | x| 7263 | x| o057 | x| o7 | =| 3078 |79
Northeastoox| o077 | x| o089 | x| s042 | x| o057 | x| o7 | =] 27.6 |(75)
Northeastoox| o077 | x| 099 | x| 2807 | x| o057 | x| o7 | = 1537 |09
Northeastoox[ o077 | x| 099 | x| 142 | x| o057 | x[ o7 | =] 7.77 |(75)
Northeastoox[ o077 | x| 099 | x[ 921 | x| o057 | x[ o7 | =| 5.04 |(75)
Northwestoox| o077 | x| o099 | x| 1128 | x| o057 [ x| o7 | =] 9.27 |81
Northwestoox| o077 | x| o099 | x[ 2207 | x| o057 | x| o7 | =| 1888 |6
Northwestoox| o077 | x| o099 | x| 4138 | x| o057 | x| o7 | =| 3398 @&
Northwestoox| o077 | x| o0e9 | x| 6796 | x| o057 | x| o7 | =| ss81  |@
Northwestoox[ o077 | x| 099 | x| 9135 | x| o057 | x| o7z | =[ 7502 |@Y
Northwestoox[ 077 | x| 099 | x| o738 | x| o057 | x| o7z | =[ 7907  |@Y
Northwestoox| o077 | x| o099 [ x[ 911 | x| o057 | x| o7 | =| 748 |6
Northwestoox| o077 | x| o099 | x| 7263 | x| o057 | x| o7 | =| 5084 |8
Northwestoox| 077 | x| 0ee | x| s042 | x[ o057 | x| o7 | = 4141 e
Northwestoox| o077 | x| o0e9 | x| 2807 | x| o057 | x| o7 | = 2305 @
Northwestoox[ o077 | x| 099 | x| 142 | x| o5z | x| o7z | = 116 |6
Northwestoox[ 077 | x| 099 | x[ 921 | x| o057 | x[ o7 | =| 7.57 |@1)
Solar gains in watts, calculated for each month (83)m = Sum(74)m  (82)m
@3)m= | 15.44 | 31.43 | 56.64 | 93.01 | 125.03| 133.29| 124.69| 99.41 | 69.01 | 38.42 | 19.43 | 12.61 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 353.86| 367.01 | 379.49 | 396.07 | 408.28 | 397.55 | 377.13 | 358.21 | 338.44 | 327.82 | 331.49 | 341.53 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C)

Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
(86)m= 1 1 1 0.99 0.96 0.84 0.68 0.73 0.93 0.99 1 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)m=| 19.96 | 20.04 | 20.21 | 2047 | 20.73 | 20.92 | 20.98 | 20.97 | 20.84 | 2053 | 20.2 | 19.94 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)m=| 20.11 | 20.11 | 20.11 | 20.12 | 20.12 | 20.13 | 20.13 | 20.14 | 20.13 | 20.12 | 20.12 | 20.11 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m=| 1 1 | 0.99 | 0.98 | 0.93 | 0.77 | 0.56 | 0.61 | 0.89 | 0.98 | 1 | 1 | (89)
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Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m:| 18.7 | 18.82 | 19.07 | 19.46 | 19.82 | 20.07 | 20.13 | 20.12 | 19.98 | 19.54 | 19.07 | 18.69 (90)
fLA = Living area + (4) = 0.38 91)

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

(92)m=| 19.18 | 19.28 | 19.51 | 19.84 | 20.17 | 20.4 | 20.45 | 20.45 | 20.31 | 19.92 | 19.51 | 19.17 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 19.03 | 19.13 | 19.36 | 19.69 | 20.02 | 20.25 | 20.3 | 20.3 | 20.16 | 19.77 | 19.36 | 19.02 | (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 | 0.98 | 0.93 | 078 | 0.58 | 0.64 | 0.89 | 0.98 | 1 | 1 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(95)m= | 352.98| 365.7 | 376.81 | 388.01 | 380.02 | 31153 | 219.8 | 228.22 | 300.82 | 321.88 | 329.97 | 340.85 | (95)
Monthly average external temperature from Table 8

(96)m=| 43 | 49 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 7.1 | 42 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

(97)m= | 921.78| 888.43 | 800.32 | 663.25 | 509.94 | 341.65 | 224.08 | 235.25 | 368.56 | 562.08 | 755.17 | 917.74 | (97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 423.19| 351.27 | 315.09 | 198.17 | 96.66 | 0 | 0 | 0 | 0 | 178.71 | 306.15 | 429.21

Total per year (kWh/year) = Sum(98):.55.12 =

2298.46 |(98)

Space heating requirement in kWh/m?/year

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 | Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Dec
Space heating requirement (calculated above)
[ 423.19 | 351.27 | 31500 [ 19817 [ 9666 | o | o | o | o

(211)m = {[(98)m x (204)] } x 100 + (206)
|468.65| 389.01 | 348.94 | 219.46 | 107.04 | 0 | 0 | 0 | 0 | 197.91 | 339.04 | 475.31

| 178.71 | 306.15 | 429.21 |

0 (201)

1 (202)

1 (204)

90.3 (206)

0 (208)
kWh/year

(211)

Total (kWh/year) =Sum(211)

1.510. 12

2545.35 (211)

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

Water heating

Total (kWh/year) =Sum(215), (. .~ 0 (215)
Output from water heater (calculated above)
| 184.37| 161.05 | 167.57 | 148.62 | 143.89 | 126.73 | 121.42 | 135.36 | 136.85 | 155.83 | 166.35 | 180.04
Efficiency of water heater 81 (216)
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(217)m:| 87.26 | 87.15 | 86.84 | 86.07 | 84.5 | 81 | 81 | 81 | 81 | 85.72 | 86.79 | 87.34 | (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m:| 211.29| 184.79 | 192.96 | 172.69 | 170.3 | 156.46 | 149.9 | 167.11 | 168.95| 181.8 | 191.66 | 206.15

Total = Sum(219a), ,, = 2154.06

1..12

(219)

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 2545.35

Water heating fuel used 2154.06
Electricity for pumps, fans and electric keep-hot
mechanical ventilation - balanced, extract or positive input from outside 127.2 (230a)
central heating pump: (230c)

Total electricity for the above, kWh/year sum of (230a) (230g) = 157.2 (231)

Electricity for lighting 351.84 (232)

w
o

Electricity generated by PVs -1381.79 (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)
Water heating (219) x = (264)
Space and water heating (261) + (262) + (263) + (264) = (265)
Electricity for pumps, fans and electric keep-hot (231) x = (267)
Electricity for lighting (232) «x = (268)
Energy saving/generation technologies
S T [
Total CO2, kglyear sum of (265) (271) = (272)
Dwelling CO2 Emission Rate (272) + (4) = (273)
El rating (section 14) (274)
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User Details:

Assessor Name: Chris Hocknell Stroma Number: STRO016363
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.4.10
Address : Unit 7, 40-42 Mill Lane, London, NW6 1NR

1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)

Ground floor (1a) x| 2.11 |22) = | 86 |32)

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

main secondary other total m?3 per hour
heating heating
Number of chimneys | 0 | + | 0 | + | 0 | = | 0 | x40 = II'(G&I)
Number of open flues | 0 | + | 0 | + | 0 | = | 0 | x20 = |I|(6b)

Number of intermittent fans

Air changes per hour

Number of passive vents

x 40

Number of flueless gas fires

]

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 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)+ (1) + (12) + (13) + (15) = 0 (16)
Air permeability value, 50, 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 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 | 4.3 | 38 | 38 | 37 | 4 | 4.3 | 45 | 4.7 |

Wind Factor (22a)m = (22)m + 4
(22a)m=| 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m

0.18 | 0.17 | 0.17 | 0.15 | 0.15 | 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: (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (230)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

(24a)m=| 03 | 03 | 0.29 | 0.27 | 0.27 | 0.25 | 0.25 | 0.25 | 0.26 | 0.27 | 0.28 | 0.28 | (24a)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)

@omg 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 (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 x (23b)
@om 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]

@dmy o [ o [ o | o [ o [ o | o [ o | o | o[ o | o | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 03 | 03 | 0.29 | 0.27 | 0.27 | 0.25 | 0.25 | 0.25 | 0.26 | 0.27 | 0.28 | 0.28 | (25)
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? Wim2K (WI/K) kd/mzK kJ/K
Doors [ 2 | x[ 15 | =] 3 | (26)
Windows Type 1 x1M1/(1.4)+0.04] = [ 131 (27)
Windows Type 2 x1M1/(1.4)+0.04] = [ 131 (27)
Windows Type 3 1.58 x1/[1/(1.4)+0.04] = 2.09 (27)
Walls Type! [ 2085 | [ 485 | [ 1614 | x| o015 | =[ 242 | | [ | |29
Walls Type2 [ 262 | [ 2 | [ oe2 | x[ o1a | =[ o000 | | [ | |29
Walls Type3 | 308 | [ o | [ 808 | x[ o015 | =[ o4 | | [ | |29
Walls Type4 [ 2101 | [ o | [ 21010 | x[ o015 | =[ 320 | | [ | |29
Roof Type! [ 3084 | [ o | [ 308 | x[ o1 | =] 308 | | [ | |30)
Roof Type2 [ 101 | [ o | [ 191 | x[ o1 | =[ o019 | | [ | |30)
Total area of elements, m? (31
Party wall [ 2333 | x[ o [ =] o | | | | |32)
Party floor | [ | |(32a)

* 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) = [ 185 @9
Heat capacity Cm = S(A x k ) (28) (30)+(32)+(32a) (32¢)= [ 544013 |(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.

Thermal bridges : S (L x Y) calculated using Appendix K 17.12 (36)
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if details of thermal bridging are not known (36) = 0.15 x (31)

Total fabric heat loss (33) + (36) = IE

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=| 8.48 8.38 8.28 7.79 7.69 7.2 7.2 7.1 7.39 7.69 7.89 8.08 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m
(39)m:| 44.16 | 44.06 | 43.96 | 43.47 | 43.37 | 42.88 | 42.88 | 42.78 | 43.07 | 43.37 | 43.57 | 43.76
Average = Sum(39); r /12= 43.44 [39)
Heat loss parameter (HLP), W/m2K (40)m = (39)m = (4)
(40)m=| 1.08 | 1.08 | 1.08 | 1.07 | 1.06 | 1.05 | 1.05 | 1.05 | 1.06 | 1.06 | 1.07 | 1.07
Average = Sum(40) 1 /12= 1.07 | 40)
Number of days in month (Table 1a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec
@hm=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)
Assumed occupancy, N 1.43 (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
if TFAL£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 68.08 | (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)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)
(aym= | 7489 | 7217 | 69.45 | 6672 | 64 | 6128 | 6128 | 64 | 672 | 6945 | 7217 [ 7480
Total = Sum(44); - = 817 [(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=| 111.06| 97.14 | 100.24| 87.39 | 83.85 | 72.36 | 67.05 | 76.94 | 77.86 | 90.74 | 99.05 | 107.56

Total = Sum(45): » =

1071.22  |45)

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

(46)m=| 16.66| 14.57 | 15.04 | 13.11 | 12.58 | 10.85 | 10.06 | 11.54 | 11.68 | 13.61 | 14.86 | 16.13 |
Water sitorage loss:

Storage volume (litres) including any solar or WWHRS storage within same vessel |I|

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): |I|

Temperature factor from Table 2b |I|
Energy lost from water storage, kWh/year (48)x (49) = |I|

b) If manufacturer’'s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) |I|
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)
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Water storage loss calculated for each month ((56)m = (35) x (41)m

(56)m=|o|o|o|o|o|o|o|o|o|o|o|o|
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=|0|0|0|0|0|0|0|0|0|0|0|0|
Primary circuit loss (annual) from Table 3 |I|
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=|o|0|0|0|0|0|0|0|0|0|0|0|

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m=| 38.16 | 33.22 | 35.39 | 32.9 | 32.61 | 30.22 | 31.23 | 32.61 | 32.9 | 35.39 | 35.59 | 38.16 |

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=| 149.23| 130.35 | 135.62 | 120.29 | 116.46 | 102.57 | 98.27 | 109.55 | 110.76 | 126.13 | 134.64 | 145.72 |

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=| 149.23| 130.35| 135.62 | 120.29 | 116.46 | 102.57 | 98.27 | 109.55| 110.76 | 126.13 | 134.64 | 145.72

(56)

(87)

(58)

(59)

(61)

(62)

(63)

Output from water heater (annual): + 1479.61

[ 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=| 46.47 | 406 | 42.18 | 37.28 | 36.03 | 31.61 | 30.1 | 33.74 | 34.11 | 39.02 | 41.83 | 453 |

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=| 71.33 | 7133 | 7133 | 7133 | 71.33 | 7133 | 71.33 | 71.33 | 71.33 | 7133 | 71.33 | 71.33

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m:| 12.41 | 11.02 | 8.97 | 6.79 | 5.07 | 4.28 | 463 | 6.02 | 8.07 | 10.25 | 11.97 | 12.76 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m=| 123.45| 124.73| 121.5 | 114.63| 105.96| 97.8 | 92.35 | 91.07 | 94.3 | 101.17| 109.85| 118 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m=| 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 | 30.13 |

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

Losses e.g. evaporation (negative values) (Table 5)
(71)m=| -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 | -57.07 |

Water heating gains (Table 5)
(72)m=| 62.46 | 60.42 | 56.69 | 51.78 | 48.43 | 43.91 | 40.46 | 4534 | 47.38 | 52.44 | 58.1 | 60.89 |

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 245.72| 243.57 | 234.56 | 2206 | 206.86 | 193.39 | 184.84 | 189.83 | 197.16 | 211.27 | 227.31 | 239.05 |

Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.

(65)

(66)

(67)

(70)

(1)

(72)

(73)
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Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ (W)
Northeastoox| o077 | x| o099 | x| 1128 | x| o057 [ x| o7 | =] 3.09 |(75)
Northeastoox| o077 | x| o099 | x| 2207 | x| o057 [ x| o7 | =] 6.29 |(75)
Northeastoox| o077 | x| o099 | x| 4138 | x| o057 | x| o7 | =| 1133 |79
Northeastoox| 077 | x[ o090 | x[ 6796 | x[ o057 | x[ o7 ] =] 18.6 |75)
Northeastoox[ o077 | x| o099 | x[ 9135 | x| o057 | x| o7 | =] 2501 |(75)
Northeastoox[ o077 | x| 099 | x| o738 | x| o057 | x| o7 | =[ 2666 |75
Northeast 0.9x | 077 | x| 0.99 [ x| 91.1 [ x| 0.57 [ x| 0.7 [ = | 24.94 [(75)
Northeastoox| o077 | x| o099 [ x| 7263 | x| o057 | x| o7 | =| 108 |79
Northeastoox| o077 | x| o089 | x| s042 | x| o057 | x| o7 | =] 13.8 |(75)
Northeastoox[ 077 | x [ 0ee | x[ 2807 | x| osm | x[ oz | =]  7es  ]u®
Northeast o,9x| 0.77 | X | 0.99 | X | 14.2 | X | 0.57 | X | 0.7 | = | 3.89 |(75)
Northeastoox[ o077 | x| 099 | x[ 921 | x| o057 | x[ o7 | =| 2.52 |(75)
Southeastoox| o077 | x| o099 | x| ser9 | x| o057 | x| o7 | =| 201 |07
Southeastoox| o077 | x| 188 | x| 379 | x[ o057 | x| 0.7 [ = | 16.07 [(77)
Southeasto_9x| 0.77 | X | 0.99 | X | 62.67 | X | 0.57 | X | 0.7 | = | 34.31 |(77)
Southeastoox| o077 | x [ 1s8 | x| e2er | x| o057 | x| o7 | =| 2738 |07
Southeastoox| 077 | x [ 099 | x| 875 | x[ o057 | x| o7 | =| 485 |07
Southeast 0.9x | 0.77 | x| 158 | x| 875 | x| 0.57 [ x| 0.7 [ =] 37.46 [(77)
Southeastoox| o077 | x| o099 | x| 1625 | x| o057 | x| o7 | =| sz |07
Southeastoox| o077 | x| 188 | x| 10625 | x| o057 | x| o7 | =| 4642 |07
Southeasto_gx| 0.77 | X | 0.99 | X | 119.01 | X | 0.57 | X | 0.7 | = | 65.16 |(77)
Southeastoox| o077 | x| 158 | x| 1901 | x| o057 | x| o7 | =[] s190 |7
Southeastoox| o077 | x| o099 | x| 11815 | x[ o057 | x| o7z | =[ ea69 |07
Southeastoox| o077 | x| 188 | x| 11815 | x[ o057 | x| or | =[ s1e2 |7
Southeasto,gxl 0.77 | X | 0.99 | x | 113.91 | X | 0.57 | X | 0.7 | = | 62.36 |(77)
Southeastoox| 077 | x [ s | x| 1391 | x[ os7 | x| o7 | =| 497 |07
Southeastoox| 077 | x [ 099 | x| 10430 | x[ o057 | x| o7 | = s7m15 |7
Southeasto_gxl 0.77 | X | 158 | X | 104.39 | X | 0.57 | X | 0.7 | = | 45.61 |(77)
Southeastoox| o077 | x| o099 | x| o285 | x| o057 | x| o7z | =[ s083 |07
Southeastoox| o077 | x| 1858 | x| o285 | x| o057 | x| oz | =[ 40857 |07
Southeastoox| o077 | x| o099 | x| 6927 | x| o057 | x| o7 | =|  sme2 |77
Southeastoox| o077 | x| 188 | x| 6927 | x[ o057 | x| 0.7 [ = | 30.26 [(77)
Southeasto_9x| 0.77 | X | 0.99 | X | 44.07 | X | 0.57 | X | 0.7 | = | 2413 |(77)
Southeastoox| 077 | x [ 1s8 | x| 4407 | x[ o057 | x| o7 | = 1925 |7
Southeasto,9x| 0.77 | X | 0.99 | x | 31.49 | X | 0.57 | X | 0.7 | = | 17.24 |(77)
Southeastoox| o077 | x| 1858 | x| 3140 | x[ os57 | x| oz | =[ 137 |07
Solar gains in watts, calculated for each month (83)m = Sum(74)m  (82)m
@3)m= | 39.31 | 67.98 | 95.74 | 123.19| 142.16| 142.96| 137.o7| 122.64| 105.2 | 75.87 | 47.27 | 33.52 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts
(84)m= | 285.03| 311.56 | 330.29 | 343.79 | 349.02 | 336.35 | 321.91 | 312.47 | 302.36 | 287.14 | 274.58 | 272.57 | (84)
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Temperature during heating periods in the living area from Table 9, Th1 (°C) (85)

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar | Apr May | Jun Jul Aug Sep Oct Nov Dec

@6)m=| 1 099 | o098 | 096 | 09 075 | 057 | o061 | 084 | 097 | o0.99 1 (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.94 | 20.07 | 20.27 | 20.54 | 20.79 | 20.95 | 20.99 | 20.99 | 20.9 | 20.59 | 20.22 | 19.92 | (87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 20.01 | 20.02 | 20.02 | 20.03 | 20.03 | 20.04 | 20.04 | 20.04 | 20.04 | 20.03 | 20.03 | 20.02 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 0.99 | 0.99 | 0.98 | 0.95 | 0.86 | 0.66 | 0.45 | 0.49 | 077 | 0.95 | 0.99 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 18.61 | 18.79 | 19.09 | 19.49 | 19.82 | 20 | 20.04 | 20.04 | 19.95 | 19.56 | 19.03 | 18.58 (90)

fLA = Living area + (4) = 0.62 91)

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

(92)m=| 19.43 | 19.58 | 19.82 | 20.14 | 20.42 | 2058 | 20.62 | 20.62 | 20.53 | 20.2 | 19.76 | 19.41 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 19.28 | 19.43 | 19.67 | 19.99 | 20.27 | 20.43 | 20.47 | 20.47 | 20.38 | 20.05 | 19.61 | 19.26 | (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=| 0.99 | 0.99 | 0.98 | 0.95 | 0.87 | 07 | 0.51 | 0.55 | 0.79 | 0.95 | 0.99 | 0.99 | (94)
Useful gains, hmGm , W = (94)m x (84)m

(@5)m= [ 28311 | 307.95 | 3228 | 32542 | 302.81 | 234.91 | 163,82 | 170.83 | 230.82 | 272.83 | 271.02 [ 271.09 | (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= | 661.57| 640.12 | 578.93 | 481.97 | 3715 | 250.16 | 166.11 | 174.17 | 270.69 | 409.77 | 545.15 | 658.85 | (97)

Space heating requirement for each month, kWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= | 281.58| 223.22 | 190.56 | 112.72 | 51.1 | 0 | 0 | 0 | 0 | 101.88 | 197.38 | 288.49

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

1446.94 |(98)

Space heating requirement in kWh/m?/year 355 (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) = [1 - (203)] = 1 (204)
Efficiency of main space heating system 1 90.3 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
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| Jan | Feb | Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl kWh/year
Space heating requirement (calculated above)
|281.58| 223.22 | 190.56 | 112.72 | 51.1 | 0 | 0 | 0 | 0 | 101.88 | 197.38 | 288.49 |
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
| 311.83| 247.19 | 211.04 | 124.83 | 56.59 | 0 | 0 | 0 | 0 | 112.83 | 218.58 | 319.48
Total (kWhlyear) =Sum(211), .. .= 1602.37 (211)

Space heating fuel (secondary), kWh/month
={[(98)m x (201)] } x 100 + (208)
(215)m=|o|0|0|0|0|0|0|0|0|0|0|0
Total (kWhlyear) =Sum(215), ;. .~ 0 (215)

Water heating

Output from water heater (calculated above)
| 149.23| 130.35| 135.62 | 120.29 | 116.46 | 102.57 | 98.27 | 109.55| 110.76 | 126.13 | 134.64 | 145.72

Efficiency of water heater 81 (216)
(217)m:| 86.85 | 86.63 | 86.19 | 85.25 | 83.63 | 81 | 81 | 81 | 81 | 84.91 | 86.28 | 86.95 (217)

Fuel for water heating, kWh/month
(219)m = (64)m x 100 + (217)m
(219)m:| 171.83| 150.47 | 157.36 | 141.11 | 139.27 | 126.64 | 121.33 | 135.25| 136.74 | 148.54 | 156.04 | 167.59

Total = Sum(219a), ,, = 1752.17

(219)

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1602.37

Water heating fuel used 1752.17
Electricity for pumps, fans and electric keep-hot
mechanical ventilation - balanced, extract or positive input from outside 69.51 (230a)
central heating pump: (230c)

Total electricity for the above, kWh/year sum of (230a) (230g) = 99.51 (231)

Electricity for lighting 219.2 (232)

w
o

Electricity generated by PVs -1381.79 (233)

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

Space heating (main system 1) (211) x 0.216 = 346.11 (261)

Water heating (219) x - 37847 |(264)

Space and water heating (261) + (262) + (263) + (264) = 724.58 (265)
Electricity for pumps, fans and electric keep-hot (231) x 0.519 = 51.65 (267)
Electricity for lighting (232) x 0.519 = 113.76 (268)

Energy saving/generation technologies
Item 1 0.519 = -717.15 (269)

Total CO2, kg/year sum of (265) (271) = 172.84 (272)
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DER WorkSheet: New dwelling design stage

Dwelling CO2 Emission Rate (272) = (4) = 4.24 (273)

El rating (section 14) (274)
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