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Executive Summary

About the Scheme: The project consists of the new construction of a 3 storey dwelling at 1 Ellerdale Road in the
London Borough of Camden, with two basement levels and a small garden. The dwelling has a

total Gross Internal Area of 221 m?.

Planning Policy The scheme does not have to comply with the London Plan Policy based on the floor area,
however the aspiration of the scheme is to achieve a 35% carbon reduction target (beyond

Part L 2013) 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:

e  New build (Part L1A) — The actual building CO, emissions rate (DER) is no greater
than the notional building CO, target emissions rate.

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) 3.31 3.23 - 1.94
CO, emissions saving (Tonnes CO,/yr) - 0.07 - 1.29
Saving from each stage (%) - 2.2 - 39.0

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

1.36

41.2% Total carbon emissions savings over Part L of the Building Regulations 2013 achieved
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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

3.50
Part L 2013
———————————————————— - = = - Minimum
3.00 - I
2.50 - —
B 35%
g —————— = = = = =| London Plan
(: 2.00 - Target
Q
c
c
o
E
c
[=}
= 1.50 -
©
o
T
]
5
3
g
« 1.00 -
0.50 -
0.00 -
Baseline - Part L 2013 Building Be Lean Be Clean Be Green
Regulations
Summary: As demonstrated above the development will reduce carbon emissions by 2.2% from the

fabric energy efficiency measures described in the ‘Be Lean’ section, and will reduce total
carbon emissions by 41.2% over Building Regulations with the further inclusion of low and
zero carbon technologies (PV panels).
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Executive Summary

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.

(Tonnes CO,/yr) %
Savings from ‘Be Lean-After energy 0.07 2.2%
demand reduction
Savings from ‘Be Clean-After CHP 0.00 0.0%
Savings from ‘Be Green-After 1.29 39.0%
renewable energy
Total Cumulative Savings 1.36 41.2%
Total Target Savings 1.16 35%
Annual Surplus 0.21

Annual Shortfall
(Tonnes CO2/yr)

Cumulative Shortfall
(Tonnes CO2)

Shortfall

Carbon offset contribution required: £0

Total Carbon Emissions:

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

Regulated Unregulated Total

Emissions Emissions Emissions
Baseline: Part L 2013 3.31 1.53 4.83
Be Lean: After demand reduction 3.23 1.53 4.76

Be Clean: After CHP

Be Green: After Renewable energy 1.94 1.53

3.47




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 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 (April 2014)”

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

e BASELINE: A calculation of the Part L 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.

*  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.

e  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.




et Establishing Emissions:
The Carbon Profile

Energy Assessment
Ellerdale Road

Building Regulations Part L 2013 The ‘baseline’ carbon emissions for the development are 3.31 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 Heating Hot Water Cooling Auxiliary Lighting
CO,/yr

2.38 0.57 0.00 0.04 0.32

Baseline CO, Breakdown

B Space Heating

= 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.
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‘Be Lean’: Demand
Reduction Measures

Be Lean - Summary:

Demand reduction measures have reduced the scheme’s carbon emissions by 2.2% over
the minimum Part L 2013 Building Regulations baseline.

Site Layout
Passive Design measures:

The development is located at the rear of land at 1 Ellerdale Road and is protected by other
developments on two sides. The compact shape of the dwelling means that the external
area is minimised and consequently the heat losses through the building envelope are
reduced. Windows (total glazing area is 33.3% of the external wall) are mainly facing south
(29%) to exploit the passive solar heat gains and reduce the heating demand. However,
there are few openings that are placed towards the north (4.3%) in order to enable cross
ventilation, resulting in more effective air change rate and reducing the overheating risk.

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).

Element Minimum Building Proposed U value
Regulations U value
W/m2K W/m2K
External Wall 0.30 0.18
Basement Wall 0.30 0.18
Ground Floor 0.25 0.11
Flat Roof 0.20 0.11
Glazing (window) 2.00 1.20
Glazing (rooflight) 2.00 1.20
Doors 2.00 1.20
Airtightness:

The target air permeability for the scheme 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 constriction.

Thermal Bridging:
The scheme has been indicatively modelled with the default thermal bridge y-values for all
junction types, 0.15W/m?K.

Thermal Mass:
The thermal mass of the scheme has been indicatively modelled as 250 kJ/m?K (medium).
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‘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 will be provided by a gas boiler, featuring time and temperature zone control by
suitable arrangement of plumbing and electrical services, delayed thermostat and a weather
compensator. The heat will be distributed via radiators. The gas boiler will have a minimum
efficiency of 89.5%.

Ventilation:
Balanced mechanical ventilation with heat recovery (90% efficiency) will be provided to
dwellings and wet rooms with a specific fan power of 0.52 W/l/s.

Air Conditioning
Cooling will be provided to the principle four rooms by split systems, the systems will have
an energy label class of A.

Lighting:
High efficient lighting has been specified for the development.




“et . 'Be Clean": Heating
Infrastructure & CHP

Energy Assessment
Ellerdale Road

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

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




8 'Be Clean’: Connection to
Existing and Planned

Networks

Energy Assessment
Ellerdale Road

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.

o

—— 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.
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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 is only one dwelling 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.
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'‘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:

g
LED bulbs can emit 80% less heat

compared to an incandescent bulb and their
life span is up to 41 times more.

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 lighting will also be specified (>45 lumens per circuit watt). LED
lighting will be specified and a lumen per circuit watt figure of 9W/m? will be
targeted.
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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:

e  Solar control — all methods controlling solar gain to within tolerable limits
have been considered. The location, size, design and type of window
openings and glazing have been optimised, and reduced solar gain factors
from low emissivity windows with a g-value of 0.55 have been specified.

*  Dark-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
to minimise uncontrolled air infiltration. This will require attention to
detailing and sealing. See ‘Be Lean’ section of this report for details of
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:

¢ High thermal mass — exposed building fabric materials such as masonry
or concrete have been utilised in the form of concrete floors and dense
masonry external walls. These materials 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. Ventilation will also be used at night to purge the stored
heat within the structure. A ‘ground coupled’ system that uses the

Examples of how the thermal mass absorbs thermal storage capacity of the ground has not been specified as the

heat during day and emits it during night. passive ventilation option has been selected instead.
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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 2.8m. As the
roof will be well insulated to achieve a U-value of 0.11 W/m?K, there will
be minimal penetration of heat through the roof.

¢ Green roofs — a green roof has been specified for the scheme. This will
act as an insulation barrier and the ecological processes will reduce the
amount of solar energy absorbed by the roof membrane, so will reduce
temperatures below the surface and cool the building areas directly
below.

4) Passive ventilation

Ventilation that does not use fans or mechanical system has been specified to reduce

Fresh air Stale, warm air the Cooling load.
I I *  Openable windows are specified on the two main external facades of the
building. Cross ventilation will be achieved by opening windows on two
Typical building section demonstrating facades and ensuring there is a clear path for airflow.

passive cross ventilation.
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'‘Be Clean’: Cooling

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.

*  Fan powered ventilation: single point extracts will be used in WCs and
kitchen. 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:
v" Specific fan power of 0.52 W/l/s for whole ventilation systems
with heat recovery
v" Heat recovery efficiency of 90%

Overheating Risk:

The overheating risk considering all the above strategies, described passive measures, has
been assessed for the development and is presented in the table below:

Dwellings Overheating risk according to SAP

1 Ellerdale Road Slight

According to the GLA guidance on preparing energy assessments (April 2015), Section 11, a
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.
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'‘Be Clean’: Cooling

Efficiency Measures taken:

6)

Active cooling systems (ensuring the lowest carbon option)

Passive design measures and the use of natural and mechanical ventilation result
in slightly overheating risk. In order to guarantee the occupant’s comfort, an air
conditioning system has been specified for. Following the methodology of the
cooling hierarchy has progressively reduced the demand for cooling.

The monthly cooling requirements of the dwelling are presented in the table
below.

Monthly Cooling Requirement (kWWh/m?/year)

Dwellings June July August Annual

1 Ellerdale Road 0.74 0.93 0.73 2.39

To ensure the cooling system is the most carbon efficient possible the following
parameters have been selected:

e  Location: Indoor cooling units have been specified on a localised basis
where internal gains are too high. The units will be fully fitted with local
temperature controls for optimal usage.

*  The location of the outdoor units that ‘dump’ the heat has been carefully
considered so not to cause problems for people and the environment,
and not to add to the urban heat island effect. They will be located on the
roof space and will allow adequate air movement around the condensing
units, this will ensure maximum operating efficiency and will limit the
impacts of dumped heat on people and the environment.

e  The AC systems wiill have the following efficiencies which are in
compliance with the Domestic Building Services Compliance Guide:
v" Energy label class of A.
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‘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 have also been provided for renewable energy technologies for the feasible
options.

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:

4 =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)
0 Local planning criteria = ¢/ ¢/
o Land used by all components = ¢/
o Noise impact from operation = ¢/

e Suitability and design impact: (Maximum score of 4)
0 Interaction on the current building design = ¢/ ¢/
0 Building orientation suitability = ¢/
0 Buildability of installation = ¢/

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

e Operation and maintenance: (Maximum score of 3)
0o Servicing requirements (low or high) = ¢/
0 Maintenance costs (low or high) = ¢/
0 Resource use from future maintenance (low or high) = ¢/

¢ €O, and sustainability: (Maximum score of 10)
o Carbonsavingperyear=v ¢ ¢ ¢
0o Impact of future grid decarbonisation (gas vs. electric) = ¢/ ¢/
o Local air quality/pollution = ¢/ ¢/
0 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
vvvv vvvv vVvvvy vVvyv vVvvvy
vVvvvy
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‘Be Green’: Renewable
Energy

Biomass & Biofuel:

Rejected

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. In order to meet the 35% CO, emissions reduction a biomass boiler would need to be
installed. The likely installed cost would be circa £15,000. The additional cost of providing
and storing the bio-fuel also needs to be accounted for. The site is likely to be unsuitable for
biomass boilers due to site constraints such as limited transport/access issues, and storage
of the biomass fuel. A detailed feasibility study will be required to investigate the suitability.

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

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 8 years boiler, resource feedstock if

buildability issues. use not properly procured.
significantly Decarbonisation
increased if well impact not
serviced. applicable, air

quality issues.
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‘Be Green’: Renewable
Energy

Photovoltaic (PV):

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.

4

produced in overcast or cloudy conditions.

4”,‘ 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

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 roof area of

approximately 65 m? and is orientated southwest.

concerns for part
of the site, no
noise issues.

metering.

Renewable Local, site-specific Suitability and Economic Operation and CO, and
Technology impact design impact viability maintenance sustainability
Photovoltaic Vv vVvv vVvyv Vv vVvvvy
Vv
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, slightly increased | payback of 8 years, | inverter will require | uses minimal grid
conservation buildability issues Feed in Tariff replacement. electricity, no local
officer has for wiring and available. air impact, high

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

Solar Thermal:

Rejected

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.

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 proposed site has a
potential useable roof area of approximately 65 m? and is orientated southwest.

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 Vv vVvyv vVvyv 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
free to rotate into the wind on a tall tower.

iy

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.

r— Wind turbines are generally less suited to dense urban areas as their output will be affected
l by potentially lower and more disrupted wind speeds, and their use of much more cost
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 approximately 1 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 £3,000.

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 vVvvyv vVvyv 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.




e1ght
0SSOC10TeS

‘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 £16,000-20,000 for a smaller
commercial or domestic size installation, with general installation costs at £1200 /kW of
energy produced.

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

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

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

Limited servicing
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

GSHP Vv vVvv v Vv vVvvvy
Vv

Limited carbon
saving from gas
displacement,
consumes some
electricity so
benefits from
decarbonisation,
no local air impact,
high embodied
energy of
equipment.
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‘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 £10,000 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.

internally.

Incentive available.

Renewable Local, site-specific Suitability and Economic Operation and CO, and
Technology impact design impact viability maintenance sustainability
ASHP Vv vVvv vv vv vvvvyy
v
No local air quality Can be added to Medium- high Limited servicing
impacts, the roof, good air- capital costs of and maintenance Limited carbon
conservation flow on roof, installation, typical | i.e. 1 visit per year, saving from gas
officer may have increased payback >15 years mechanical parts displacement, less
minor concerns buildability issues where gas is may require efficient in winter,
over visual impact, for pipework and displaced, replacement over consumes
no noise issues. heating emitters Renewable Heat lifespan. electricity so

benefits from
decarbonisation,
no local air impact,
high embodied
energy of
equipment.
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‘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 vvyv vvyv 4 vVvvvvy 15 out of 26
Boiler Vv
. Vv vvyv vvyv Vv vVvvvy 17 out of 26
Photovoltaic Vv
Solar Vv vVvyv vvyv vVvv vVvvvy 16 out of 26
Thermal
Wi v Vv vVvvyv vVvv vVvvvy 17 out of 26
ind Energy vv
Vv vVvyv v Vv vVvvvy 15 out of 26
GSHP
Vv
Vv vvyv Vv Vv vVvvvy 15 out of 26
ASHP v

Renewable Technology
Conclusion & Specification:

Photovoltaic panels and wind energy 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. Therefore, photovoltaic
panels have been considered to be the optimum balance of sustainable and economic

objectives.
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‘Be Green’: Photovoltaic

A photovoltaic panel system of 3.27 kWp has been specified (approximately 10 high efficient

Summary:
photovoltaic panels) 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 65m? of available roof that could be used to
install photovoltaic modules and lack of shading. PV panels will be oriented southwest,

placed horizontal, covering 16m? of the roof.

¢ b <¢c
‘ |
|| |
[ o - = [
i — —— =
| ' |
N —
s ok 3 | |
[ I f | fr——= ) |
| [ |‘ — o 9 we extroct © kitchen [
[ | boiler = extract |
‘ (i flue I ‘
[ —————Z | [ \ If ‘
| ey | |lroof o (|
‘ r} wdp I| ’ jight ||| rooflight \
| || E— | | |
|-f<a . | | 1| | - - | ) N.B.
| 4 " ‘—A—solor photovoltaic | /y «— 4 1 | Roof to hove fallrestraint system
' | — " poncls (16 sq.m.)_ —/ T Instollation by specialist
| ] i
|
" 1200 x 1200 glozed conopy [ i o
| | above entrance door | If E | e |
ff -1 4 i |
| |
B | I e B — J |
} ! ‘ ) i |
- —_— rwdp | — slidin shiding
[ — Ay rooflight roofiight | [ ?
el | [ | |
> | 11 |
— J | | I
. L] [ | G ’ | Sedum roof finish ! ‘ [ | O
Lo S s — o SR i = |
—




eight
4sSsoc1ates

‘Be Green’: Photovoltaic

Shading Analysis:

BRE Sunpath Indicator
Location: 51.4%, 0.0°

Obj 257 Orientation: 140.2°, 90.0°
Sun Position: -175.6°, 25.3°

HSA: 44.2¢

VSA: 33.4°

Time: 12:00
Date: 25th Oct (302)
Equal-Area Sky Subdivisions: 81.8%

The shading analysis shows that there is none or very little over shading on the roof of the
proposed development as the percentage of sky blocked by obstacles is 18.2%.

-
sy = 0 | & I

° 38 88

Overcast Sky Factor: 97.3%
Uniform Sky Factor: 95.4%

December

March

June
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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 = £6,540

- Maintenance Cost = £1,500

- Operation Cost = £900 (replacement inverters etc.)
- Total Costs = £7,600

Revenue and Payback Parameters: *  The cost of electricity to be displaced is 12p/kWh.

e The 3.27kWp system is estimated to generate 2,487 kWh/yr. Based on the
assumption that 50% of the electricity will be used on site, an offset saving of
£149/yr will be achieved.

*  With the current Feed in Tariff, a tariff of 14.77p/kWh wiill be received for
generation, and 4.77p/kWh will be received for export, which gives an additional
saving of £427 per year.

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) 2,487
Annual Carbon Emissions Reductions (kg CO,/year) 1,291
CO, Emissions Reduction (%) 39.0

Cost Performance Criteria Value
Total Cost Over Life Cycle (f) 8,940
Predicted Annual Savings (f) 576

Payback Period (yeas) 15.5
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Conclusion

Summary

The baseline carbon emissions for the scheme are 3.31 Tonnes CO,/yr.

As demonstrated, the development will reduce carbon emissions by 2.2% from the fabric
energy efficiency measures described in the “Be Lean” section, and will reduce total carbon
emissions by 41.2% over Building Regulations with the further inclusion of low and zero
carbon technologies.

Baseline: Be Lean: Be Clean: Be Green:
CO, emissions (Tonnes CO,/yr) 3.31 3.23 - 1.94
CO, emissions saving (Tonnes CO,/yr) - 0.07 - 1.29
Saving from each stage (%) - 2.2 - 39.0

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

1.36

41.2% Total carbon emissions savings over Part L of the Building Regulations 2013 achieved
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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 — TER from the Lean SAP TER Worksheets.
Lean — DER from the Lean SAP DER Worksheets.
Clean  —There in no CHP scenario.

Green - DER from the Green SAP DER Worksheets.
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Baseline Scenario




TER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.1.25
Property Address: House 1-LEAN
Address : 1 Ellerdale Road
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Basement (1a) x | 2.65 |(2a) = | 177.55 |(3a)
Ground floor (1b) x | 3 |(2b) = | 201 |(3b)
First floor (1c) X | 3 |(2c) = | 262.32 |(3c)
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)

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

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

Air changes per hour

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

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

Number of flueless gas fires |I| x40 =

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

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

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

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |

Stroma FSAP 2012 Version: 1.0.1.25 (SAP 9.92) - http://www.stroma.com Page 1 of 9



TER WorkSheet: New dwelling design stage

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

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

0.34 | 0.33 | 0.33 | 029 | o029 | 0.25 | 0.25 | 0.25 | 0.27 | 0.29 | 0.3 | 0.31 |
Calculafe effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

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

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

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

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

@agmg o | o [ o [ o | o | o [ o [ o | o [ o | o | o | (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
(24d)m=| 0.56 | 0.56 | 0.55 | 0.54 | 0.54 | 0.53 | 0.53 | 0:53 | 0.54 | 0154 | 0.54 | 0i55 | (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m=| 0.56 | 0.56 | 0.55 | 0.54 | 0.54 | 053 | 0.53 | 0.53 | 0.54 | 0.54 | 0.54 | 0.55 | (25)
fea g VW [ |
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? W/m2K (W/K) kJ/m2-K kJ/K

Doors [ a7 | x| 1 | =] am | (26)
Windows Type 1 XU[L/( 1.4 )+ 0.04] = (27)
Windows Type 2 XU[L/( 1.4 )+ 0.04] = (27)
Windows Type 3 XU[L/(1.4)+004] = (27)
Windows Type 4 8.78 xU[1/(1.4)+0.04] = (27)
Windows Type 5 4.17 x1/[1/(1.4)+0.04] = 5.53 (27)
Windows Type 6 x1/[1/(1.4)+0.04] = 5.97 @7
Rooflights Type 1 XU[L/(1.7) +0.04] = (27b)
Rooflights Type 2 XU[L/(1.7) +0.04] = (27b)
Rooflights Type 3 XU[L/(1.7) +0.04] = (27b)
Floor | 8744 | x| o013 | = 113672 | | [ | |28)
Walls Typel | 17688 | [ o | | 17688 | x| o018 | =| s18a | | [ | |29
Walls Type2 | 13989 | [ 4425 | | o564 | x| o018 | =| 1722 | | [ | |29
Roof [ 8744 | | 112 | | 7632 | x| o1z | = 992 | | [ | |30)
Total area of elements, m? (1)
Party wall [ 12241 | x[ o [ =] o | | [ | |32

* 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)

Stroma FSAP 2012 Version: 1.0.1.25 (SAP 9.92) - http://www.stroma.com Page 2 of 9



TER WorkSheet: New dwelling design stage

Heat capacity Cm = S(A x k ) ((28) (30)+(32) + (32a) (32€) = (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K 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 24.58 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)
Total fabric heat loss (33) +(36) = 170.72 (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= | 117.87 | 117.39 | 116.93 | 114.77 | 114.36 | 112.47 | 112.47 | 112.12 | 1132 | 114.36 | 115.18 | 116.04 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m

(39)m= | 288.59| 288.12 | 287.66 | 285.49 | 285.08 | 283.2 | 283.2 | 282.85 | 283.92 | 285.08 | 285.9 | 286.76

Average = Sum(39), . /12= 28549 |(39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m = (4)
(40)m=| 13 | 13 | 13 | 1.29 | 1.29 | 1.28 | 1.28 | 1.28 | 1.28 | 1.29 | 1.29 | 1.29

Average = SUm(40). 1 /12= 1.29 [ 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
@1m=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)

hergy reguiren ) A\ I H

Assumed occupancy, N 3.03 (42)
if TFA >13.9,N=1+1.76 x [1 - exp(-0.000349 x (TFA #13.9)2)] + 0.0013 x (TFA -13.
if TFA£13.9,N=1

Annual average hot'water usage in litres per day Vd,average = (25 x N) + 36 | 106.16 | (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= | 116.77| 112,53 | 108.28 | 104.03 | 99.79 | 95.54 | 95.54 | 99.79 | 104.03 | 108.28 | 112,53 | 116.77

Total = SUm(44); . = 127389 |(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= | 173.17| 151.46 | 156.29 | 136.26 | 130.74 | 112.82 | 104.55 | 119.97 | 121.4 | 141.48 | 154.44 | 167.71

Total = Sum(45); 1 = 1670.28  |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m:| 25.98 | 22.72 | 23.44 | 20.44 | 19.61 | 16.92 | 15.68 | 18 | 18.21 | 21.22 | 23.17 | 25.16 | (46)
Water sforage 1oss:
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:

Stroma FSAP 2012 Version: 1.0.1.25 (SAP 9.92) - http://www.stroma.com Page 3 of 9



TER WorkSheet: New dwelling design stage

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)
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

eom= 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)
Gym=| o | o [ o [ o | o | o [ o | o | o | o | o | o | (59)

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m:| 50.96 | 46.03 | 50.96 | 49.32 | 50.85 | 47.12 | 48.69 | 50.85 | 49.32 | 50.96 | 49.32 | 50.96 | (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= | 224.13| 197.48 | 207.25 | 185.57 | 181.59 | 159.94 | 153.23 | 170.82 | 170.71 | 192.44 | 203.75 | 218.67 | (62)

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

Output from water heater
(64)m= | 224.13| 197.48 | 207.25 | 185.57 | 181,59 | 159.94 | 153.23 | 170.82 | 170.71 | 192.44 | 203.75 | 218.67

Output from water heater (annual); 1 2265.59 |(64)

Heat gains from water heating, kWh/month 0.257[0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=| 70.32 | 61.87 | 64.71 | 57.63 | 56.18 | 49.29 | 46.93 | 52.6 | 52.69 | 59.78 | 63.68 | 68.5 | (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= | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 34.86 | 30.96 | 25.18 | 19.06 | 14.25 | 12.03 | 13 | 16.9 | 22.68 | 28.79 | 33.61 | 35.83 | 67)

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 390.99| 395.05 | 384.83 | 363.06 | 335.58 | 309.76 | 292.51 | 288.45 | 298.68 | 320.44 | 347.92 | 373.74 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m:| 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | (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= |-121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | (72)

Water heating gains (Table 5)
(72)m:| 94.52 | 92.06 | 86.97 | 80.05 | 75.52 | 68.46 | 63.08 | 70.7 | 73.19 | 80.35 | 88.44 | 92.07 | (72)
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Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 591.81| 589.52 | 568.42 | 533.62 | 496.8 | 461.7 | 440.04 | 447.49 | 465.99 | 501.03 | 541.41 | 573.09 | (73)

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

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

Southeastoox| o077 | x| 77 | x| s | x| o0es | x| o7 | =[ 17317 |
Southeastoox| o077 | x[ 878 | x| 379 | x[ o063 | x| o7 | = es73 |
Southeastoox| o077 | x| 77 | x| 267 | x[ o063 | x| o7 | =[ 20497 |
Southeastoox| o077 | x| 878 | x| e267 | x| o83 | x| o7 | =[ 1817 |
Southeastoox| o077 | x| 77 | x| &7 | x[ o3 | x| o7 | =[ 40358 |7
Southeastoox| o077 | x| 878 | x| s | x| o0es | x| o7 | =[ 2801 |
Southeastoox| o077 | x[ 77 | x| 1625 | x| o063 | x| o7 | =[  s0007 |
Southeastoox| 077 | x[ 878 | x| 1625 | x[ o063 | x| o7 | =[ 2851 |
Southeastoox| o077 | x| 77 | x| 11901 | x[ o063 | x| o7 | =[ 'se012 |07
Southeastoox| o077 | x| 878 | x| 11000 | x| o3 | x| o7 | =[ 3198 |7
Southeastoox| o077 | x| 77 | x| 1815 | x[ o3 | x| o7 | =[ sss0r |77
Southeastoox| o7z, | x| 878 | x| 1815 | x| o0es | x| o7 | = swes |
Southeastoox| o077 .\ | x| 77 | x| 1391 /| x| o6z |x| o7 | = swu |
Southeastoox| o077 | x| 878 |&| 11391/ | x [ o063 | x| o7 | =[ s0565 |
Southeastoox| o077/ | x| 77 | x| 10439 | x[ ees | x| o7 | = samm |07
Southeastoox| o7z | x| 878 | x| 10430 | x| ‘ees | x| o7 | =[ 201 |
Southeastoox[ =077 | x| 77 [ 9285 | x| o063 | x| 07 [ =] 437 [77)
Southeasto.ox| o077 | x| 878 | x| e28 | x| o0es | x| o7 | =[ 20015 |7
Southeastoox| o077 | x| 77 | x| ez | x[ o063 | x| o7 | = 326 |77
Southeastoox| o077 | x[ 878 | x| e927 | x[ o063 | x| o7 | =[ 188 |
Southeast 0.9x | 0.77 | x| 77 | x [ 4407 | x| 0.63 [ x| 0.7 [ =] 207.42 [77)
Southeastoox| o077 | x| 878 | x| aa0r | x[ o3 | x| o7 | =[ 1825 |
Southeastoox| o077 | x| 77 | x| sa9 | x[ o3 | x| o7 | =[ 182 |7
Southeastoox| o077 | x[ 878 | x| 3149 | x[ o063 | x| o7 | =[ saa |
Southwestoox| o077 | x[ 417 | x| s | [ oes | x| o7 | =[  es7s |09
Southwestoox| o077 | x[ a5 | x| s | [ o0&z | x| o7 | = 50.6 |79)
Southwestoox| o077 | x [ 417 | x| 267 | [ o063 | x| o7 | =[ 15074 |9
Southwestoox| o077 | x| a5 | x| e267 | [ o83 | x| o7 | =[ 81 |9
Southwestoox| o077 | x| 417 | x| &7 | [ o3 | x| o7 | =[ 2857 |9
Southwestoox| o077 | x| a5 | x| s | [ oes | x| o7 | = 17es |09
Southwestoox| 077 | x [ 417 | x| 1625 | [ o063 | x| o7 | =[ 27082 |9
Southwesto.ox| 077 | x| a5 | x| 1625 | [ o0es | x| o7 | =[ 1612 |09
Southwesto.ox| 077 | x| 417 | x| 11901 | [ o0es | x| o7 | =[ 3033 |09
Southwestoox| o077 | x| a5 | x| 11000 | [ o3 | x| o7 | =[ 16367 |9

Stroma FSAP 2012 Version: 1.0.1.25 (SAP 9.92) - http://www.stroma.com Page 5 of 9



TER WorkSheet: New dwelling design stage

Southwestoox[ 077 | x [ 417 | x[ 1815 | [ oe3 | x| 0.7 [ = 80114 |9
Southwestoox| o077 | x[ a5 | x| 1815 | [ o063 | x| o7 | =[ 16249 |79
Southwestoox| o077 | x| 417 | x| 1391 | [ o3 | x| o7 | =[ 2003 |79
Southwesto.ox | 0.77 | x| 45 [ x| 1301 | 0.63 [ x| 0.7 [ =] 156.65 [(79)
Southwestoox| 077 | x [ 417 | x| 10439 | [ o6z | x| o7 | =[ 26607 |09
Southwestoox| 077 | x[ a5 | x| 10430 | [ o063 | x| o7 | =[ 143 |09
Southwesto_gx| 0.77 | X | 417 | x | 92.85 | | 0.63 | X | 0.7 | = | 236.66 |(79)
Southwesto.ox| o077 | x [ a5 | x| e28s | [ o083 | x| o7 | =[ 12727 |09
Southwestoox| o077 | x| 417 | x| e927z | [ o3 | x| o7 | =[ 17655 |9
Southwesto.ox | 0.77 | x| 45 | x| 6927 | | 0.63 [ x| 0.7 [ =] 95.26 [(79)
Southwestoox| 077 | x [ 417 | x| 407 | | o0& | x| 07 [ = 11233 |09
Southwestoox| 077 | x[ a5 | x| 407 | [ o0es | x| o7 | =  e61 |09
Southwestoox| o077 | x [ 417 | x| 349 | [ o063 | x| o7 | =[  s26 |9
Southwesto.ox| 077 | x [ a5 | x| 3149 | [ o0&z | x| o7 | = 433 |79
Northwestoox[ 077 | x| o065 | x| 11228 | x| o063 | x[ o7 | =| 2.24 (GY
Northwestoox[ 077 | x| 482 | x| 11228 | x| o3 | x| o7 | = 1662 @Y
Northwestoox| o077 | x| o065 | x| 2207 | x| o083 | x| o7 | =] 4.56 |81)
Northwesto.oxl 077 | xpfondsona] x| 2207 [l 063 | 07 b =4 33.83 |61
Northwestoox[ o7z | x| o0es |'x| 4138 /J x| o0es | x| o7 | =| 8.22 [81)
Northwestoox| o772 | x| 482 | x| 4138 /| x| o063 | x| o7 | =| e08s |6
Northwestoox| o077, | x| o065 | x| 6796/ | x| 0es | x| 0z ] =]| 135 (GY
Northwest 0.9x | 0.77 | x| 4.82 hx | 6798wl 0.63 [ x| 0.7 [ =] 100.1 |(81)
Northwestoox| o077 | x| oes | x| ouss | x| ‘oss | x| o7 | =| 1818 |6
Northwestoox| o077 | x| 48 [ x|, g1 | x| o83 [ x| o7 | =| 1348 |@D
Northwestoox| o077 | x| o065 | x| o738 | x| o063 [ x[ 07 | =| 1935  |@D
Northwestoox| o077 | x| 48 | x| 9738 | x| o063 [ x| 07 | =| 14345 |e&)
Northwestoox[ 077 | x| o065 | x[ 911 | x| o063 | x[ o7 | =| 18.1 (GY
Northwest 0.9x | 0.77 | x| 4.82 [ x| 91.1 [ x| 0.63 [ x| 0.7 [ =] 134.2 |(81)
Northwestoox| 077 | x [ o065 | x| 7263 | x| o063 [ x| o7 | =[ 1443 |G
Northwestoox| o077 | x| 482 | x| 726 | x| o063 | x| o7 | =| 10698 |6
Northwestoox| o077 | x| o065 | x| 5042 | x| o063 [ x[ 07 | =] 1002 |
Northwesto.ox[ 077 | x [ 482 | x[ s0a2 | x[ o063 | x| 07 [ =] 74.27 |(81)
Northwestoox[ 077 | x| o065 | x| 2807 | x| o063 | x[ o7 | =| 5.58 (GY
Northwestoox[ 077 | x| 482 | x| 2807 | x| o063 | x| o7 | =| 413 e
Northwestoox| o077 | x| o5 | x| 142 | x| oes | x| o7 | =] 2.82 |81)
Northwestoox[ 077 | x [ as2 | x[ 142 | x[ oes | x| 07 [ = | 20.91 (GE
Northwestoox| o077 | x| o065 | x| 921 | x| oe3 | x| o7 | =] 1.83 |61)
Northwestoox| o077 | x| 48 [ x[ 921 | x| o063 [ x[ 07 | =] 1357 |
Rooflights 0.9x | 1 [ x| 2.28 [ x| 26 [ x| 0.63 [ x| 0.7 [ =] 23.49 |(82)
Rooflights 0.9x | 1 [ x| 228 | x| 26 | x| o063 | x| o7 | =[ 2349 |®
Rooflights 0.9x | 1 [ x| 320 [ x[ 26 | x| o063 | x|[ o7 |=| ‘ez |6
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Rooflights 0.9x | 1 [ x [ 228 | x| 54 | x| o063 | x| 07 [ =] 48.78 |(82)
Rooflights 0.9x | 1 [ x [ 228 | x| 54 | x| o063 | x| 07 [ =] 48.78 |(82)
Rooflights o,9x| 1 | X | 3.29 | X | 54 | X | 0.63 | X | 0.7 | = | 140.87 |(82)
Rooflights 0.9x | 1 [ x| 228 | x| 9 | x| oes | x| o7 |=[ s |®
Rooflights 0.9x | 1 [ x| 228 | x| 96 [ x[ oes | x| 07 [ = | 86.71 |82)
Rooflights o_9x| 1 | X | 3.29 | X | 96 | X | 0.63 | X | 0.7 | = | 250.43 |(82)
Rooflights 0.9x | 1 [ x| 228 | x| 150 | x| o063 | x| o7 | =[] 13549 |62
Rooflights 0.9x | 1 [ x [ 228 | x| 150 | x| o063 | x| 07 [ =] 13549 |(82)
Rooflights 0.9x | 1 [ x| 3.29 [ x| 150 [ x| 0.63 [ x| 0.7 [ =] 391.3 |(82)
Rooflights 0.9x| 1 | X | 2.28 | X | 192 | X | 0.63 | X | 0.7 | = | 173.43 |(82)
Rooflights 0.9x | 1 | x| 228 | x| 102 | x| o6z | x|[ o7 | =] 1343 |62
Rooflights 0.9x | 1 | x| 320 | x| 102 | x| o063 | x[ o7 | =] so08 [@2
Rooflights 0.9x | 1 [ x| 228 | x| 200 | x| o063 | x| o7 | =[] 18065 |®
Rooflights 0.9x | 1 | x| 228 | x[ 200 | x| o063 | x[ o7 | =] 165 [@2
Rooflights 0.9x | 1 | x| 3.29 [ x| 200 [ x| 0.63 [ x| 0.7 [ =] 521.73 |(82)
Rooflights 0.9x| 1 | X | 2.28 | X | 189 | X | 0.63 | X | 0.7 | = | 170.72 |(82)
Rooflights 0.9x | 1 | x| 228 | x| 18 | x| o6z | x[ o7 |=| 102 |62
Rooflights,0.9x 1 | xgbom829mmd ¥ [ 189 || 063 | pelomm0iand =ilamed98080((82)
Rooflights 0.ox | 1 | x| 228 x| 157 A x| oes | x| o7 |=] 18 [e&
Rooflights 0.9x | 1 [ x| 228 | x| 157 | x|  oes | x| 07 [ =] 14181 |82
Rooflights 0.9x | 1 | x| 3.29 [ x| 157 [ x| 0.63 [ x| 0.7 [ =] 409.56 |(82)
Rooflights 0.9x| 1 | X | 2.28 | X | 115 | X | 0.63 | X | 0.7 | = | 103.88 |(82)
Rooflights 0.9x | 1 | x| 228 | x| 145 | x[ Toes | x| 07 [ = | 10388 |62
Rooflights 0:9% 1 | x| 320 |%x|. 415 | x| oes | x| o7 | =] 20909 |62
Rooflights 0.9x | 1 [ x| 228 | x| 6 | x| o0ea | x| o7 | = see2 |®
Rooflights 0.9x | 1 [ x [ 228 | x| 66 | x| o063 | x| 07 [ =] 59.62 |(82)
Rooflights o,9x| 1 | X | 3.29 | X | 66 | X | 0.63 | X | 0.7 | = | 172.17 |(82)
Rooflights 0.9x | 1 [ x| 228 | x| 3 | x| oes | x| o7 |=[ 208 |®
Rooflights 0.9x | 1 [ x| 228 | x| 33 [ x[ oes | x| 07 [ = | 29.81 |82)
Rooflights o_9x| 1 | X | 3.29 | X | 33 | X | 0.63 | X | 0.7 | = | 86.09 |(82)
Rooflights 0.9x | 1 [ x| 228 | x| 21 | x| o063 | x| 07 [ =] 18.97 |82)
Rooflights 0.9x | 1 | x| 228 | x| 21 | x| oes | x[ o7 |=| 1897 |G
Rooflights 0.9x | 1 [ x| 3.29 [ x| 21 [ x| 0.63 [ x| 0.7 [ =] 54.78 |(82)
Solar gains in watts, calculated for each month (83)m = Sum(74)m _ (82)m

@®3)m= 549.93| 985.89 |1463.22| 1977.99| 2346.88| 2382.56| 2275.51| 1995.65| 1642.54| 1122 | 668.04 | 464.37 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |1141.75| 1575.41| 2031.64| 2511.6 | 2843.68| 2844.26| 2715.55| 2443.14| 2108.53| 1623.04| 1209.45| 1037.46| (84)
Temperature during heating periods in the living area from Table 9, Thl (°C) (85)

Utilisation factor for gains for living area, hl,m (see Table 9a)
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl N0v| Decl
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(86)m=| 1 | 1 | 0.98 | 0.92 | 0.79 | 0.61 | 0.45 | 0.52 | 0.79 | 0.97 | 1 | 1 | (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.48 | 19.73 | 20.1 | 20.53 | 20.83 | 20.96 | 20.99 | 20.99 | 20.88 | 20.43 | 19.86 | 19.44 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 19.84 | 19.84 | 19.84 | 19.85 | 19.85 | 19.86 | 19.86 | 19.86 | 19.85 | 19.85 | 19.85 | 19.84 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 1 | 0.99 | 0.97 | 0.9 | 0.73 | 051 | 0.34 | 0.4 | 0.7 | 0.96 | 1 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 17.82 | 18.18 | 18.72 | 19.32 | 19.7 | 19.84 | 19.85 | 19.85 | 19.76 | 19.19 | 18.37 | 17.76 (90)

fLA = Living area + (4) = 0.27 (91)

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

(92)m:| 18.27 | 186 | 19.09 | 19.65 | 20.01 | 20.14 | 20.16 | 20.16 | 20.06 | 19.52 | 18.77 | 18.21 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.27 | 18.6 | 19.09 | 19.65 | 20.01 | 20.14 | 20.16 | 20.16 | 20.06 | 19.52 | 18.77 | 18.21 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
theutilisation: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 | 0.97 | 0.89 | 0.74 | 0.54 | 0.37 | 0.43 | 0.72 | 0.95 | 0.99 | 1 | (94)
Useful gains, hmGm ; W = (94)m x (84)m

(95)m= |1139.12| 1560.94| 1965.19| 2241.71| 21014 | 1521.87| 1001.86| 1050.o4| 1521.96| 1542.03| 1202.08| 1035.88| (95)
Monthly average@xternal temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 146 | 16.6 | 16.4 | 141 | 106 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

©7)m= |4030.18| 3947.34| 3621.24| 3068.2 |2367.71| 1568.5 |1008.41| 1062.95| 1693.35| 2544.11| 3336.34| 4017.25| 97)

Space heating requirement for each month, kwWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |2150.95| 1603.66| 1232.1 | 595.08 | 198.14 | 0 | 0 | 0 | 0 | 745.55 |1536.67| 2218.13

Total per year (kWh/year) = Sum(98). 5.1 =

10280.28 |(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)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWhlyear
Space heating requirement (calculated above)
[2150.95| 1603.66] 1232.1 | 59508 [ 19814 o | o [ o | o | 74555 153667221813
(211)m = {[(98)m X (204)] } x 100 + (206) (211)

|2302.95| 1716.98| 1319.16| 637.13 | 212.14 | 0 | 0 | 0 | 0 | 798.23 |1645.26| 2374.87

Total (kWh/year) =Sum(211)

1.510. 12

11006.72 (211)
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Space heating fuel (secondary), kWh/month
={[(98)m x (201)] } x 100 + (208)

(215)m:|0|0|0|0|0|

o | o Jofofol] o]

0

Water heating
Output from water heater (calculated above)

Total (kWh/year) =Sum(215)

1...5,10. 12= 0 (215)

| 224.13| 197.48 | 207.25 | 185.57 | 181.59 | 159.94 | 153.23 | 170.82 | 170.71 | 192.44 | 203.75 | 218.67

Efficiency of water heater

80.3 (216)

(217)m:| 89.34 | 89.17 | 88.79 | 87.78 | 85.27 | 80.3 | 80.3 | 80.3 | 80.3 | 88.13 | 89.09 | 89.39 (217)

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

(219)m:| 250.88| 201.47 | 233.41 | 211.42 | 212.96 | 199.17 | 190.82 | 212.72 | 2126 | 218.37 | 228.71 | 244.62

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

- ndivid. 2 g /seen

Space heating (main system 1)

Space heating (secondary)

Water heating

Space and water heating

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

Total CO2, kglyear

TER =

Total = Sum(219a), ,, =

kWh/year

sum of (230a) (230g) =

g micro-CHP R

2637.15 |(219)

kWh/year
11006.72

2637.15

(230¢)

(230¢)

B w
(6] o

75 (231)

615.59 (232)

|
=~
a
Q
©)
=
<
)
L

2377.45 (261)

S B

Energy Emission factor Emissions
kWh/year

(211) x 0.216

(215) x 0.519

(219) x 0216

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

(231) «x 0.519

-
Q
O
O
D
=
=
>

sum of (265) (271) =
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2947.07 (265)
= 38.93 (267)
319.49 (268)

3305.49 (272)

14.93 (273)
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.1.25
Address : 1 Ellerdale Road
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Basement 67 (1a) x | 2.65 lea) = | 17755  |@a)

Ground floor 67 (1b) x | 3 |(2b> = | 201 |(3b)

First floor 87.44  |(lc) x | 3 |(2c) =| 262.32 |(3c)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 221.44 4)

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

main secondary other total m3 per hour

heating heating
Number of chimneys | 0 | + | 0 | + | 0 | =

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

Number of passive vents

Air changes per hour

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

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

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

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

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

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

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

0.16 | 0.16 | 0.16 | 014 | 014 | 0.12 | 0.12 | 0.12 | 0.13 | 0.14 | 0.14 | 0.15
Calculafe effective air change rate for the applicable case

If mechanical ventilation: 05 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) 05 (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 76.5 (23c)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

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

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

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

@agmg o | o [ o [ o | o | o [ o [ o | o [ o | o | o | (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
admatmmomnfen. | 0 fmmommlmoml. 0 | o [we | o | owslmmosslie 4 (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 0.28 | 0.28 | 0.27 | 0.26 | 0.25 | 0.24 | 0.24 | 0.24 | 0.24 | 0.25 | 0.26 | 0.27 | (25)
fea g VW I |
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? W/m2K (W/K) kJ/m2-K kJ/K

Doors [ a7e | x| 12 | =| 212 | (26)
Windows Type 1 XU[1/(1.2)+0.04] = (27)
Windows Type 2 XU[1/(1.2)+0.04] = (27)
Windows Type 3 XU[L/(12)+0.04] = (27)
Windows Type 4 9.64 xU[1/(1.2)+0.04] = (27)
Windows Type 5 458 x1/[1/(1.2)+0.04] = 5.24 (27)
Windows Type 6 4.94 x1/[1/(1.2)+0.04] = 5.66 (27)
Rooflights Type 1 XU[L/(L.2) +0.04] = (27b)
Rooflights Type 2 XU[L/(L.2) +0.04] = (27b)
Rooflights Type 3 3.61 x1[1/(1.2) + 0.04] = (27b)
Floor | 8744 | x| o011 | =| o618401 | | [ | |28)
Walls Typel | 17688 | [ o | | 17688 | x| o018 | =| s18a | | [ | |29
Walls Type2 | 13989 | [ 4842 | | o147 | x| o018 | =| 1646 | | [ | |29
Roof [ 8744 | | 1222 | | 722 | x| oux | = 82z | | [ | |30)
Total area of elements, m? (1)
Party wall [ 12241 | x[ o [ =] o | | [ | |32

* 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) = [ 17 e
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Heat capacity Cm = S(A x k) ((28) (30) +(32) + (32a) (32e)= (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K 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 73.75 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)
Total fabric heat loss (33) +(36) = 209.47 (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=| 59.23 | 58.56 | 57.88 | 54.51 | 53.84 | 50.47 | 50.47 | 49.79 | 51.81 | 53.84 | 55.18 | 56.53 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m

(39)m=| 268.7 | 268.03 | 267.36 | 263.99 | 263.31 | 259.94 | 259.94 | 259.27 | 261.29 | 263.31 | 264.66 | 266.01

Average = Sum(39), . /12= 26382  |(39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m = (4)
(40)m=| 121 | 121 | 121 | 1.19 | 1.19 | 117 | 117 | 117 | 1.18 | 1.19 | 12 | 12

Average = SUm(40). 1 /12= 1.19 [ 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
@1m=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)

hergy reguiren ) A\ I H

Assumed occupancy, N 3.03 (42)
if TFA>13.9, N =1+ 1.76 x[1 - exp(-0.000349 x (TFA 413.9)2)] + 0.0013 x (TFA -13.
if TFA£13.9,N=1

Annual average hot'water usage in litres per day Vd,average = (25 x N) + 36 | 106.16 | (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= | 116.77| 112,53 | 108.28 | 104.03 | 99.79 | 95.54 | 95.54 | 99.79 | 104.03 | 108.28 | 112,53 | 116.77

Total = SUm(44); . = 127389 |(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= | 173.17| 151.46 | 156.29 | 136.26 | 130.74 | 112.82 | 104.55 | 119.97 | 121.4 | 141.48 | 154.44 | 167.71

Total = Sum(45); 1 = 1670.28  |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m:| 25.98 | 22.72 | 23.44 | 20.44 | 19.61 | 16.92 | 15.68 | 18 | 18.21 | 21.22 | 23.17 | 25.16 | (46)
Water sforage 1oss:
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:
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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)
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

eom= 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)
Gym=| o | o [ o [ o | o | o [ o | o | o | o | o | o | (59)

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m:| 50.96 | 46.03 | 50.96 | 49.32 | 50.85 | 47.12 | 48.69 | 50.85 | 49.32 | 50.96 | 49.32 | 50.96 | (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= | 224.13| 197.48 | 207.25 | 185.57 | 181.59 | 159.94 | 153.23 | 170.82 | 170.71 | 192.44 | 203.75 | 218.67 | (62)

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

Output from water heater
(64)m= | 224.13| 197.48 | 207.25 | 185.57 | 181,59 | 159.94 | 153.23 | 170.82 | 170.71 | 192.44 | 203.75 | 218.67

Output from water heater (annual); 1 2265.59 |(64)

Heat gains from water heating, kWh/month 0.257[0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=| 70.32 | 61.87 | 64.71 | 57.63 | 56.18 | 49.29 | 46.93 | 52.6 | 52.69 | 59.78 | 63.68 | 68.5 | (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= | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 34.86 | 30.96 | 25.18 | 19.06 | 14.25 | 12.03 | 13 | 16.9 | 22.68 | 28.79 | 33.61 | 35.83 | 67)

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 390.99| 395.05 | 384.83 | 363.06 | 335.58 | 309.76 | 292.51 | 288.45 | 298.68 | 320.44 | 347.92 | 373.74 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m:| 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | (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= |-121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | (72)

Water heating gains (Table 5)
(72)m:| 94.52 | 92.06 | 86.97 | 80.05 | 75.52 | 68.46 | 63.08 | 70.7 | 73.19 | 80.35 | 88.44 | 92.07 | (72)
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Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 591.81| 589.52 | 568.42 | 533.62 | 496.8 | 461.7 | 440.04 | 447.49 | 465.99 | 501.03 | 541.41 | 573.09 | (73)

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

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

Southeastoox| o077 | x| s46 | x| s | x[ oss | x| o8 | =[ 18083 |
Southeastoox| o077 | x| 964 | x| 79 | x| oss | x| o8 | =[ 10815 |07
Southeastoox| o077 | x| 846 | x| 6267 | x| o085 | x| o8 | =[ sm3 |07
Southeastoox| o077 | x| 964 | x| e267 | x[ os | x| o8 | =[ 18220 |
Southeastoox| o077 | x| 846 | x| &75 | x[ os | x| o8 | =[ asea |7
Southeastoox| 077 | x[ eea | x| 875 | x[ oss | x| o8 | =[ 2508 |
Southeasto_gxl 0.77 | X | 8.46 | X | 106.25 | X | 0.55 | X | 0.8 | = | 548.18 |(77)
Southeastoox| o077 | x| 964 | x| 10625 | x| oss | x| o8 | =[ sz |0
Southeastoox| o077 | x| 846 | x| 11901 | x[ oss | x| o8 | =[ em0or |7
Southeastoox| o077 | x| 964 | x| 11000 | x[ os | x| o8 | =[ 3as |7
Southeastoox| o077 | x| 846 | x| 11815 | x[ oss | x| o8 | =[ 60957 |77
Southeastoox| o7z, | x| 9ea | x| 1815 | x| oss | x| 08 | = s |
Southeastoox| o077 .\ | x| 846 | x| 11391 /| x|  oss | x| o8 | =[  sszes |
Southeastoox| o077 | x| 964 || 113910 | x [ oss | x| o0s | =| sz |
Southeastoox| o077, | x| 846 [ x| 10439 | x[ " oss | x| 08 | =| ss |77
Southeastoox| o7z | x| 964 | x| 10439 | x| ‘ess | x| o8 | =[ sos8 |07
Southeasto.ox[077 | x [ 846 | x| od2es | x[ oss | x| 08 [ =] 47908  |(77)
Southeastoox| 077 | x| eea | x| o285 | x| oss | x| o8 | =[ 2203 |
Southeastoox| o077 | x[ 846 | x| e927 | x| oss | x| o8 | =[ 873z |
Southeastoox| o077 | x| 964 | x| 927 | x[ oss | x| o8 | =[ 2061 |07
Southeasto.ox[ 0.7 | x| 8.46 | x [ 2407 | x[ oss [ x| 08 [ =] 227.37 |7
Southeastoox| o077 | x| 964 | x| aa07 | x[ os | x| o8 | =[ 12054 |
Southeastoox| o077 | x| 846 | x| 349 | x[ os | x| o8 | =[ 16245 |7
Southeastoox| 077 | x[ eea | x| 3149 | x[ os5 | x| o8 | =  e2ms |
Southwestoox| o077 | x[ ass | x| s | [ oss | x| o8 | =[ 10277 |9
Southwestoox| 077 | x [ 494 | x| 79 | [ oss | x| o8 | = ssa2 |9
Southwesto.ox| o077 | x| as8 | x| 67 | [ oss | x| o8 | =[ 17505 |9
Southwesto.ox| o077 | x| 494 | x| e267 | | oss | x| 08 | = | 94.41 [79)
Southwestoox| o077 | x| 458 | x| &7 | [ oss | x| o8 | =[ 2395 |9
Southwestoox| 077 | x[ 494 | x| s | [ oss | x| o8 | =[ 12017 |9
Southwestoox| 077 | x[ ass | x| 1625 | [ oss | x| o8 | =[ 20877 |9
Southwesto.ox| o077 | x| 494 | x| w625 | [ oss | x| 08 [ =] 16005  |(79)
Southwestoox| o077 | x [ ass | x| 11900 | [ oss | x| 08 | =[ 324 |09
Southwestoox| o077 | x| 494 | x| 11000 | [ os | x| o8 | =[ 17927 |9

Stroma FSAP 2012 Version: 1.0.1.25 (SAP 9.92) - http://www.stroma.com Page 5 of 10



DER WorkSheet: New dwelling design stage

Southwestoox| o077 | x| ass | x| 1815 | [ oss | x| 08 | = 330 |79
Southwesto.ox| o077 | x| 494 | x| 1815 | [ oss | x| o8 | =[ 1oz |09
Southwestoox| o077 | x| 4s8 | x| 1391 | [ os | x| o8 | =[ s |79
Southwesto.ox | 0.77 | x| 4.94 [ x| 1301 | 0.55 [ x| 0.8 [ =] 171.58 [(79)
Southwesto.ox| 077 | x| ass | x| 10430 | [ oss | x| o8 | =[ 2057 |9
Southwestoox| 077 | x [ 494 | x| 10430 | [ oss | x| o8 | =[ 15724 |79
Southwesto_gx| 0.77 | X | 4.58 | x | 92.85 | | 0.55 | X | 0.8 | = | 259.34 |(79)
Southwestoox| 077 | x [ 494 | x| o285 | [ os5 | x| 08 | =[ 1308 |09
Southwestoox| o077 | x| as8 | x| 6927 | [ os | x| o8 | =[ 19347 |9
Southwesto.ox | 0.77 | x| 4.94 | x| 6927 | | 0.55 [ x| 0.8 [ =] 104.34 [(79)
Southwestoox| 077 | x [  ass | x| as07 | | os | x| 0.8 [ = 12300 |9
Southwestoox| 077 | x [ 494 | x| 407 | [ oss | x| o8 | =  es3s |09
Southwesto.ox| o077 | x| as8 | x| 3149 | [ oss | x| o8 | =[ 895 |9
Southwesto.ox| 077 | x [ 494 | x| 3149 | [ o055 | x| o8 | =[ araz |09
Northwestoox[ 077 | x| o7n | x| 1128 | x| oss | x[ 08 | =| 2.44 (GY
Northwestoox[ 077 | x| 520 | x| 1228 | x| oss | x[ 08 | =| 18.2 |62)
Northwestoox| o077 | x| o071 | x| 2207 | x| oss | x| o8 | =| 4.97 |81)
Northwesto.oxte 077 | xpbumms29mml x | 2297 |l 055 | podennno8ennl =ilimsiosadéy
Northwestoox| ozz7n. | x| o071 [x | 413 /J x| os5 [ x| o8 | =| 8.96 |81)
Northwestoox| o772 | x| 520 | x| 4138 /| x| L oss | x| o8 | =| earsm |6
Northwestoox| o077 | x| o072 |" x| 6796/ | x| os5s [ x| 08 =] 14:m |eE
Northwestoox| o077 | x| 520 | x| 6796 sl o055 | x| 08 | =| 10061 |
Northwestoox| o077 | x| o721 | x| ouss | x| ‘oss | x| o8 | =| 1978 |6
Northwestoox| o077 | x| 520 [ x| g1 | x| o085 [ x| o8 | =| 147348 |
Northwestoox| o077 | x| o071 | x| 9738 | x| os5 [ x[ 08 | =| 2108 |
Northwestoox| o077 | x| 529 [ x| 9738 | x| os5 [ x[ 08 | =| 15708 |8
Northwestoox[ 077 | x| o72 | x| 911 | x| oss | x| 08 | = 1972 |@
Northwestoox[ 077 | x| 520 | x[ 911 | x| oss | x| 08 | = 1605 @)
Northwestoox| 077 | x [ o7a | x| 7263 | x| oss [ x| 08 | =[ 1572 |eY
Northwestoox| o077 | x| 520 | x| 7263 | x| oss | x| o8 | =| 1715 |6
Northwestoox| o077 | x| o721 | x| s042 | x| o0s5 | x| 08 | =| 1002 |6
Northwestoox| o077 | x| 520 | x| s042 | x| 0s5 | x| 08 | =| sz |6y
Northwestoox[ 077 | x| o7n | x| 2807 | x| oss | x[ 08 | =| 6.08 (GY
Northwestoox[ 077 | x| 520 | x| 2807 | x| oss | x| 08 | =| 4527 |
Northwestoox| o077 | x| o072 | x| 142 | x| oss | x| o8 | =| 3.07 |81)
Northwestoox[ o077 | x [ 520 | x[ 142 | x[ oss | x| 0.8 [ = | 22.9 (GE
Northwestoox| o077 | x| o072 | x| 921 | x| oss | x| o8 | =] 1.99 |61)
Northwestoox| o077 | x| 520 | x| 921 | x| os5 | x| 08 | =| 148 |6
Rooflights 0.9x | 1 [ x| 25 [ x| 26 [ x| 0.55 [ x| 0.8 [ =] 25.74 |(82)
Rooflights 0.9x| 1 | X | 25 | X | 26 | X | 0.55 | X | 0.8 | = | 25.74 |(82)
Rooflights 0.9x | 1 [ x| 361 | x[ 26 | x| oss | x[ o8 | =] 74z |62
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Rooflights 0.9x | 1 [ x| 25 | x| sa | x| os | x|[ o8 | =] 5346 |G
Rooflights 0.9x | 1 [ x| 25 | x[ sa | x| os | x[ o8 | =] 5346 [
Rooflights o,9x| 1 | X | 361 | X | 54 | X | 0.55 | X | 0.8 | = | 154.39 |(82)
Rooflights 0.9x| 1 | X | 25 | X | 96 | X | 0.55 | X | 0.8 | = | 95.04 |(82)
Rooflights 0.9x | 1 [ x| 25 | x[ e | x| oss | x[ o8 |=| 904 |6
Rooflights 0.9x | 1 [ x| 361 [ x[ 96 | x| oss | x[ o8 | =] 2144 |62
Rooflights 0.9x | 1 [ x[ 25 | x| 150 | x|[ oss | x| o8 |=[ 1485 |®
Rooflights 0.9x | 1 | x| 25 | x[ 150 | x| oss | x[ 08 | =] 1485 [@2
Rooflights 0.9x | 1 | x| 3.61 [ x| 150 [ x| 0.55 [ x| 0.8 [ =] 428.87 |(82)
Rooflights 0.9x| 1 | X | 25 | X | 192 | X | 0.55 | X | 0.8 | = | 190.08 |(82)
Rooflights 0.9x | 1 | x| 25 | x| 192 | x| oss | x[ o8 | =] 19008 |62
Rooflights o_9x| 1 | X | 3.61 | X | 192 | X | 0.55 | X | 0.8 | = | 548.95 |(82)
Rooflights 0.9x | 1 [ x| 25 | x[ 200 | x| os | x[ o8 | =] 198 |82)
Rooflights 0.9x | 1 [ x[ 25 | x| 20 | x[ oss | x| 08 | = 198 |62
Rooflights 0.9x | 1 | x| 3.61 [ x| 200 [ x| 0.55 [ x| 0.8 [ =] 571.82 |(82)
Rooflights 0.9x| 1 | X | 25 | X | 189 | X | 0.55 | X | 0.8 | = | 187.11 |(82)
Rooflights 0.9x | 1 [ x| 25 | x| 18 | x| oss | x[ o8 | =] ‘18711 |62
Rooflights 0.9x| 1 | xgbomm@btmmd ¥ [ 189 o] 055 | pelems08emd =plamsd0870(82)
Rooflights 0.9x | 1 | x| 25 || 157 4 x| oss | x| o8 | =] 15848 [
Rooflights 0.9x | 1 [ x| 25 | x| 157 /| x| oss | x| o8 | =| 15843 |®
Rooflights 0.9x | 1 [ x| 3614 x| 157 [ x| o055 | x| 0.8 [ =] 41888 |82
Rooflights 0.9x| 1 | X | 25 | X | 115 | X | 0.55 | X | 0.8 | = | 118.85 |(82)
Rooflights 0.9x | 1 | x| 25 | x[ ws | x| Tess | x| o8 | =] 138 [
Rooflights 0:9x} 1 | x| 361 | x| 415 | x| oss | x| o8 | =] 388 |62
Rooflights 0.9x | 1 [ x[ 25 | x| 66 | x| oss | x| o8 |=| ez |6
Rooflights 0.9x | 1 | x| 25 [ x| 66 | x[ oss | x| 0.8 [ =] 65.34 |(82)
Rooflights 0.9x | 1 [ x| 3.61 [ x| 66 [ x| 0.55 [ x| 0.8 [ =] 188.7 |(82)
Rooflights 0.9x | 1 [ x[ 25 | x| 3 | x| oss | x| o8 |=[ 36 |6
Rooflights 0.9x 1 [ x| 25 | x| s | x| oss | x| o8 |=]| s67 @&
Rooflights o_9x| 1 | X | 361 | X | 33 | X | 0.55 | X | 0.8 | = | 94.35 |(82)
Rooflights 0.9x | 1 | x| 25 | x| 21 | x[ oss | x| 0.8 [ =] 20.79 |82)
Rooflights 0.9x | 1 [ x| 25 | x[ 21 | x| os | x[ o8 | =] 2070 |62
Rooflights 0.9x | 1 [ x| 3.61 [ x| 21 [ x| 0.55 [ x| 0.8 [ =] 60.04 |(82)
Solar gains in watts, calculated for each month (83)m = Sum(74)m _ (82)m

@®3)m= | 602.63 | 1080.36| 1603.42| 2167.51| 2571.73| 2610.82| 2493.52| 2186.85| 1799.93| 1229.51| 732.05 | 508.87 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |1194.44| 1669.88| 2171.84| 2701.12| 3068.53| 3072.52| 2933.55| 2634.35| 2265.91| 1730.55| 1273.47| 1081.95| (84)
Temperature during heating periods in the living area from Table 9, Thl (°C) (85)

Utilisation factor for gains for living area, hl,m (see Table 9a)
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl N0v| Decl
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(86)m=| 1 | 0.99 | 0.97 | 0.89 | 0.73 | 0.53 | 0.39 | 0.45 | 0.72 | 0.96 | 1 | 1 | (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.62 | 19.89 | 20.26 | 20.67 | 20.91 | 20.98 | 21 | 20.99 | 20.93 | 20.55 | 19.99 | 19.58 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 19.91 | 19.91 | 19.91 | 19.93 | 19.93 | 19.94 | 19.94 | 19.94 | 19.94 | 19.93 | 19.92 | 19.92 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 1 | 0.99 | 0.96 | 0.86 | 0.66 | 0.45 | 03 | 0.35 | 0.64 | 0.94 | 0.99 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 18.07 | 18.46 | 19 | 19.56 | 19.85 | 19.93 | 19.94 | 19.94 | 19.89 | 19.42 | 18.61 | 18.01 (90)

fLA = Living area + (4) = 0.27 (91)

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

(92)m:| 18.48 | 18.84 | 19.34 | 19.86 | 20.13 | 20.21 | 20.22 | 20.22 | 20.17 | 19.72 | 18.98 | 18.43 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.33 | 18.69 | 19.19 | 19.71 | 19.98 | 20.06 | 20.07 | 20.07 | 20.02 | 19.57 | 18.83 | 18.28 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
theutilisation: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 | 0.95 | 0.85 | 0.67 | 0.46 | 0.31 | 0.36 | 0.65 | 0.93 | 0.99 | 1 | (94)
Useful gains, hmGm ; W = (94)m x (84)m

(95)m= |1191.22| 1649.89| 2074.03| 2301.41| 2043.75| 1403.48| 901.29 | 948.77 |1462.89| 1610.34| 1263.66| 1080.1 | (95)
Monthly average@xternal temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 146 | 16.6 | 16.4 | 141 | 106 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

©7)m= |3770.88| 3696.46| 3391.48| 2853.83| 2180.64| 1420.5 | 903.13 | 952.72 |1546.44| 2361.82| 3105.13| 3745.9 | 97)

Space heating requirement for each month, kwWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |1919.26| 13753 | 980.18 | 397.75 | 101.84 | 0 | 0 | 0 | 0 | 559.1 |1325.86| 1983.36

Total per year (kWh/year) = Sum(98). 5.1 =

8642.66 |(98)

Space heating requirement in KWh/m?/year (99)

Calculated for June, July and August. See Table 10b
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Heat loss rate Lm (calculated using 25°C internal temperature and external temperature from Table 10)

(100)m:| 0 | 0 | 0 | 0 | 0 | 2443.45| 1923.56| 1970.43| 0 | 0 | 0 | 0 |
Utilisation factor for loss hm

(lOl)m:I 0 | 0 | 0 | 0 | 0 | 0.95 | 0.97 | 0.96 | 0 | 0 | 0 | 0 |
Useful loss, hmLm (Watts) = (100)m x (101)m

(102)m:| 0 | 0 | 0 | 0 | 0 | 2310.73| 1872.35| 1887.73| 0 | 0 | 0 | 0 |

Gains (solar gains calculated for applicable weather region, see Table 10)
(103)m:| 0 | 0 | 0 | 0 | 0 |3565.88|3409.05|3088.06| 0 | 0 | 0 | 0 |

(100)

(101)

(102)

(103)

Space cooling requirement for month, whole dwelling, continuous ( kWh) = 0.024 x [(103)m — (102)m ] x (41)m

set (104)m to zero if (104)m < 3 x (98)m
(104)m:| 0 | 0 | 0 | 0 | 0 |903.7|1143.3|893.05| 0 | 0 | 0 | 0

Total = Sum(104) =

2940.05 (104)
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Cooled fraction f C =cooled area + (4) = 0.72 (105)
Intermittency factor (Table 10b)
(106)m:| 0 | 0 | 0 | 0 | 0 | 0.25 | 0.25 | 0.25 | 0 | 0 | 0 | 0
Total = Sum(104) = 0 |(106)
Space cooling requirement for month = (104)m x (105) x (106)m
(107)m=| 0 | 0 | 0 | 0 | 0 | 162.89 | 206.08 | 160.97 | 0 | 0 | 0 | 0
Total = Sum(107) = 529.95 (107)
Space cooling requirement in kWh/m?/year (207)+ 4) = 2.39 (108)
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 93.3 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
Cooling System Energy Efficiency Ratio 4.32 (209)
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sepl Oct | Nov| Dec kWhlyear
Space heating requirement (calculated above)
|1919.26| 1375.3 | 980.18 | 397.75 | 101.84 | 0 | 0 | 0 | 0 | 550.1 |1325.86| 1983.36|
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|2057.09| 1474.06| 1050.57| 426.31 | 109.16 | 0 | 0 | 0 | 0 | 599.25 |1421.07| 2125.79
Total (kWhlyear) =Sum(212); ;= = 09263.3 (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)
| 224.13| 197.48 | 207.25 | 185.57 | 181.59 | 150.94 | 153.23 | 170.82 | 170.71 | 192.44 | 203.75 | 218.67
Efficiency of water heater 81 (216)
(217)m:| 89.23 | 89.02 | 88.53 | 87.12 | 84.11 | 81 | 81 | 81 | 81 | 87.72 | 88.94 | 89.28 (217)

Fuel for water heating, kwWh/month
(2199m = (64)m x 100 = (217)m
(219)m:| 251.19| 221.85 | 234.11 | 213.01 | 215.89 | 197.45 | 189.18 | 210.89 | 210.76 | 219.38 | 229.09 | 244.92

Total = Sum(219a), ., =

1.12

2637.71 (219)

Space cooling fuel, kWh/month.
(221)m = (107)m+ (209)
(221)m:| 0 | 0 | 0 | 0 | 0 |37.71|47.7 |37.26| 0 | 0 | 0 | 0

Total = Sum(221), , =

122.67 |(221)

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

Water heating fuel used

Space cooling fuel used
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DER WorkSheet: New dwelling design stage

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) = 538.21 (231)

w
o

Electricity for lighting 615.59 (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) = [ 257062 |(e69)
Space cooling (221) x = (266)
Electricity for pumps, fans and electric keep-hot ~ (231) x = (267)
Electricity for lighting (282) = [ s040  Jees)
Total CO2, kglyear sum of (265)  (271)= [ sessun |em
Dwelling CO2 Emission Rate (272) + (4) = (273)
El rating (section 14) (274)
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name: Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.1.25
Address : 1 Ellerdale Road
1. Overall dwelling dimensions:
Area(m?) Av. Height(m) Volume(ms3)
Basement 67 (1a) x | 2.65 lea) = | 17755  |@a)

Ground floor 67 (1b) x | 3 |(2b> = | 201 |(3b)

First floor 87.44  |(lc) x | 3 |(2c) =| 262.32 |(3c)

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) 221.44 4)

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

main secondary other total m3 per hour

heating heating
Number of chimneys | 0 | + | 0 | + | 0 | =

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

Number of passive vents

Air changes per hour

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

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

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

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

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

Monthly average wind speed from Table 7
(22)m=| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 47 |
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Wind Factor (22a)m = (22)m + 4
(22a)m:| 1.27 | 1.25 | 1.23 | 11 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 112 | 118

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

0.16 | 0.16 | 0.16 | 014 | 014 | 0.12 | 0.12 | 0.12 | 0.13 | 0.14 | 0.14 | 0.15
Calculafe effective air change rate for the applicable case

If mechanical ventilation: 05 (23a)
If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) 05 (23b)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 76.5 (23c)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) x [1 — (23c) + 100]

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

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

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

@agmg o | o [ o [ o | o | o [ o [ o | o [ o | o | o | (24c)
d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m? x 0.5]
admatmmomnfen. | 0 fmmommlmoml. 0 | o [we | o | owslmmosslie 4 (24d)
Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)m= | 0.28 | 0.28 | 0.27 | 0.26 | 0.25 | 0.24 | 0.24 | 0.24 | 0.24 | 0.25 | 0.26 | 0.27 | (25)
fea g VW I |
ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A ,m? W/m2K (W/K) kJ/m2-K kJ/K

Doors [ a7e | x| 12 | =| 212 | (26)
Windows Type 1 XU[1/(1.2)+0.04] = (27)
Windows Type 2 XU[1/(1.2)+0.04] = (27)
Windows Type 3 XU[L/(12)+0.04] = (27)
Windows Type 4 9.64 xU[1/(1.2)+0.04] = (27)
Windows Type 5 458 x1/[1/(1.2)+0.04] = 5.24 (27)
Windows Type 6 4.94 x1/[1/(1.2)+0.04] = 5.66 (27)
Rooflights Type 1 XU[L/(L.2) +0.04] = (27b)
Rooflights Type 2 XU[L/(L.2) +0.04] = (27b)
Rooflights Type 3 3.61 x1[1/(1.2) + 0.04] = (27b)
Floor | 8744 | x| o011 | =| o618401 | | [ | |28)
Walls Typel | 17688 | [ o | | 17688 | x| o018 | =| s18a | | [ | |29
Walls Type2 | 13989 | [ 4842 | | o147 | x| o018 | =| 1646 | | [ | |29
Roof [ 8744 | | 1222 | | 722 | x| oux | = 82z | | [ | |30)
Total area of elements, m? (1)
Party wall [ 12241 | x[ o [ =] o | | [ | |32

* 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) = [ 17 e
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Heat capacity Cm = S(A x k) ((28) (30) +(32) + (32a) (32e)= (34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K 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 73.75 (36)
if details of thermal bridging are not known (36) = 0.15 x (31)
Total fabric heat loss (33) +(36) = 209.47 (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=| 59.23 | 58.56 | 57.88 | 54.51 | 53.84 | 50.47 | 50.47 | 49.79 | 51.81 | 53.84 | 55.18 | 56.53 (38)
Heat transfer coefficient, W/K (39)m = (37) + (38)m

(39)m=| 268.7 | 268.03 | 267.36 | 263.99 | 263.31 | 259.94 | 259.94 | 259.27 | 261.29 | 263.31 | 264.66 | 266.01

Average = Sum(39), . /12= 26382  |(39)
Heat loss parameter (HLP), W/m?K (40)m = (39)m = (4)
(40)m=| 121 | 121 | 121 | 1.19 | 1.19 | 117 | 117 | 117 | 1.18 | 1.19 | 12 | 12

Average = SUm(40). 1 /12= 1.19 [ 40)

Number of days in month (Table 1a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
@1m=| 31 28 31 30 31 30 31 31 30 31 30 31 (41)

hergy reguiren ) A\ I H

Assumed occupancy, N 3.03 (42)
if TFA>13.9, N =1+ 1.76 x[1 - exp(-0.000349 x (TFA 413.9)2)] + 0.0013 x (TFA -13.
if TFA£13.9,N=1

Annual average hot'water usage in litres per day Vd,average = (25 x N) + 36 | 106.16 | (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= | 116.77| 112,53 | 108.28 | 104.03 | 99.79 | 95.54 | 95.54 | 99.79 | 104.03 | 108.28 | 112,53 | 116.77

Total = SUm(44); . = 127389 |(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= | 173.17| 151.46 | 156.29 | 136.26 | 130.74 | 112.82 | 104.55 | 119.97 | 121.4 | 141.48 | 154.44 | 167.71

Total = Sum(45); 1 = 1670.28  |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46)m:| 25.98 | 22.72 | 23.44 | 20.44 | 19.61 | 16.92 | 15.68 | 18 | 18.21 | 21.22 | 23.17 | 25.16 | (46)
Water sforage 1oss:
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:
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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)
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

eom= 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)
Gym=| o | o [ o [ o | o | o [ o | o | o | o | o | o | (59)

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61)m:| 50.96 | 46.03 | 50.96 | 49.32 | 50.85 | 47.12 | 48.69 | 50.85 | 49.32 | 50.96 | 49.32 | 50.96 | (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= | 224.13| 197.48 | 207.25 | 185.57 | 181.59 | 159.94 | 153.23 | 170.82 | 170.71 | 192.44 | 203.75 | 218.67 | (62)

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

Output from water heater
(64)m= | 224.13| 197.48 | 207.25 | 185.57 | 181,59 | 159.94 | 153.23 | 170.82 | 170.71 | 192.44 | 203.75 | 218.67

Output from water heater (annual); 1 2265.59 |(64)

Heat gains from water heating, kWh/month 0.257[0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m=| 70.32 | 61.87 | 64.71 | 57.63 | 56.18 | 49.29 | 46.93 | 52.6 | 52.69 | 59.78 | 63.68 | 68.5 | (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= | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 | 151.49 (66)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m=| 34.86 | 30.96 | 25.18 | 19.06 | 14.25 | 12.03 | 13 | 16.9 | 22.68 | 28.79 | 33.61 | 35.83 | 67)

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= | 390.99| 395.05 | 384.83 | 363.06 | 335.58 | 309.76 | 292.51 | 288.45 | 298.68 | 320.44 | 347.92 | 373.74 | (68)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m:| 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | 38.15 | (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= |-121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | -121.19 | (72)

Water heating gains (Table 5)
(72)m:| 94.52 | 92.06 | 86.97 | 80.05 | 75.52 | 68.46 | 63.08 | 70.7 | 73.19 | 80.35 | 88.44 | 92.07 | (72)
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Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m
(73)m= | 591.81| 589.52 | 568.42 | 533.62 | 496.8 | 461.7 | 440.04 | 447.49 | 465.99 | 501.03 | 541.41 | 573.09 | (73)

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

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

Southeastoox| o077 | x| s46 | x| s | x[ oss | x| o8 | =[ 18083 |
Southeastoox| o077 | x| 964 | x| 79 | x| oss | x| o8 | =[ 10815 |07
Southeastoox| o077 | x| 846 | x| 6267 | x| o085 | x| o8 | =[ sm3 |07
Southeastoox| o077 | x| 964 | x| e267 | x[ os | x| o8 | =[ 18220 |
Southeastoox| o077 | x| 846 | x| &75 | x[ os | x| o8 | =[ asea |7
Southeastoox| 077 | x[ eea | x| 875 | x[ oss | x| o8 | =[ 2508 |
Southeasto_gxl 0.77 | X | 8.46 | X | 106.25 | X | 0.55 | X | 0.8 | = | 548.18 |(77)
Southeastoox| o077 | x| 964 | x| 10625 | x| oss | x| o8 | =[ sz |0
Southeastoox| o077 | x| 846 | x| 11901 | x[ oss | x| o8 | =[ em0or |7
Southeastoox| o077 | x| 964 | x| 11000 | x[ os | x| o8 | =[ 3as |7
Southeastoox| o077 | x| 846 | x| 11815 | x[ oss | x| o8 | =[ 60957 |77
Southeastoox| o7z, | x| 9ea | x| 1815 | x| oss | x| 08 | = s |
Southeastoox| o077 .\ | x| 846 | x| 11391 /| x|  oss | x| o8 | =[  sszes |
Southeastoox| o077 | x| 964 || 113910 | x [ oss | x| o0s | =| sz |
Southeastoox| o077, | x| 846 [ x| 10439 | x[ " oss | x| 08 | =| ss |77
Southeastoox| o7z | x| 964 | x| 10439 | x| ‘ess | x| o8 | =[ sos8 |07
Southeasto.ox[077 | x [ 846 | x| od2es | x[ oss | x| 08 [ =] 47908  |(77)
Southeastoox| 077 | x| eea | x| o285 | x| oss | x| o8 | =[ 2203 |
Southeastoox| o077 | x[ 846 | x| e927 | x| oss | x| o8 | =[ 873z |
Southeastoox| o077 | x| 964 | x| 927 | x[ oss | x| o8 | =[ 2061 |07
Southeasto.ox[ 0.7 | x| 8.46 | x [ 2407 | x[ oss [ x| 08 [ =] 227.37 |7
Southeastoox| o077 | x| 964 | x| aa07 | x[ os | x| o8 | =[ 12054 |
Southeastoox| o077 | x| 846 | x| 349 | x[ os | x| o8 | =[ 16245 |7
Southeastoox| 077 | x[ eea | x| 3149 | x[ os5 | x| o8 | =  e2ms |
Southwestoox| o077 | x[ ass | x| s | [ oss | x| o8 | =[ 10277 |9
Southwestoox| 077 | x [ 494 | x| 79 | [ oss | x| o8 | = ssa2 |9
Southwesto.ox| o077 | x| as8 | x| 67 | [ oss | x| o8 | =[ 17505 |9
Southwesto.ox| o077 | x| 494 | x| e267 | | oss | x| 08 | = | 94.41 [79)
Southwestoox| o077 | x| 458 | x| &7 | [ oss | x| o8 | =[ 2395 |9
Southwestoox| 077 | x[ 494 | x| s | [ oss | x| o8 | =[ 12017 |9
Southwestoox| 077 | x[ ass | x| 1625 | [ oss | x| o8 | =[ 20877 |9
Southwesto.ox| o077 | x| 494 | x| w625 | [ oss | x| 08 [ =] 16005  |(79)
Southwestoox| o077 | x [ ass | x| 11900 | [ oss | x| 08 | =[ 324 |09
Southwestoox| o077 | x| 494 | x| 11000 | [ os | x| o8 | =[ 17927 |9
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Southwestoox| o077 | x| ass | x| 1815 | [ oss | x| 08 | = 330 |79
Southwesto.ox| o077 | x| 494 | x| 1815 | [ oss | x| o8 | =[ 1oz |09
Southwestoox| o077 | x| 4s8 | x| 1391 | [ os | x| o8 | =[ s |79
Southwesto.ox | 0.77 | x| 4.94 [ x| 1301 | 0.55 [ x| 0.8 [ =] 171.58 [(79)
Southwesto.ox| 077 | x| ass | x| 10430 | [ oss | x| o8 | =[ 2057 |9
Southwestoox| 077 | x [ 494 | x| 10430 | [ oss | x| o8 | =[ 15724 |79
Southwesto_gx| 0.77 | X | 4.58 | x | 92.85 | | 0.55 | X | 0.8 | = | 259.34 |(79)
Southwestoox| 077 | x [ 494 | x| o285 | [ os5 | x| 08 | =[ 1308 |09
Southwestoox| o077 | x| as8 | x| 6927 | [ os | x| o8 | =[ 19347 |9
Southwesto.ox | 0.77 | x| 4.94 | x| 6927 | | 0.55 [ x| 0.8 [ =] 104.34 [(79)
Southwestoox| 077 | x [  ass | x| as07 | | os | x| 0.8 [ = 12300 |9
Southwestoox| 077 | x [ 494 | x| 407 | [ oss | x| o8 | =  es3s |09
Southwesto.ox| o077 | x| as8 | x| 3149 | [ oss | x| o8 | =[ 895 |9
Southwesto.ox| 077 | x [ 494 | x| 3149 | [ o055 | x| o8 | =[ araz |09
Northwestoox[ 077 | x| o7n | x| 1128 | x| oss | x[ 08 | =| 2.44 (GY
Northwestoox[ 077 | x| 520 | x| 1228 | x| oss | x[ 08 | =| 18.2 |62)
Northwestoox| o077 | x| o071 | x| 2207 | x| oss | x| o8 | =| 4.97 |81)
Northwesto.oxte 077 | xpbumms29mml x | 2297 |l 055 | podennno8ennl =ilimsiosadéy
Northwestoox| ozz7n. | x| o071 [x | 413 /J x| os5 [ x| o8 | =| 8.96 |81)
Northwestoox| o772 | x| 520 | x| 4138 /| x| L oss | x| o8 | =| earsm |6
Northwestoox| o077 | x| o072 |" x| 6796/ | x| os5s [ x| 08 =] 14:m |eE
Northwestoox| o077 | x| 520 | x| 6796 sl o055 | x| 08 | =| 10061 |
Northwestoox| o077 | x| o721 | x| ouss | x| ‘oss | x| o8 | =| 1978 |6
Northwestoox| o077 | x| 520 [ x| g1 | x| o085 [ x| o8 | =| 147348 |
Northwestoox| o077 | x| o071 | x| 9738 | x| os5 [ x[ 08 | =| 2108 |
Northwestoox| o077 | x| 529 [ x| 9738 | x| os5 [ x[ 08 | =| 15708 |8
Northwestoox[ 077 | x| o72 | x| 911 | x| oss | x| 08 | = 1972 |@
Northwestoox[ 077 | x| 520 | x[ 911 | x| oss | x| 08 | = 1605 @)
Northwestoox| 077 | x [ o7a | x| 7263 | x| oss [ x| 08 | =[ 1572 |eY
Northwestoox| o077 | x| 520 | x| 7263 | x| oss | x| o8 | =| 1715 |6
Northwestoox| o077 | x| o721 | x| s042 | x| o0s5 | x| 08 | =| 1002 |6
Northwestoox| o077 | x| 520 | x| s042 | x| 0s5 | x| 08 | =| sz |6y
Northwestoox[ 077 | x| o7n | x| 2807 | x| oss | x[ 08 | =| 6.08 (GY
Northwestoox[ 077 | x| 520 | x| 2807 | x| oss | x| 08 | =| 4527 |
Northwestoox| o077 | x| o072 | x| 142 | x| oss | x| o8 | =| 3.07 |81)
Northwestoox[ o077 | x [ 520 | x[ 142 | x[ oss | x| 0.8 [ = | 22.9 (GE
Northwestoox| o077 | x| o072 | x| 921 | x| oss | x| o8 | =] 1.99 |61)
Northwestoox| o077 | x| 520 | x| 921 | x| os5 | x| 08 | =| 148 |6
Rooflights 0.9x | 1 [ x| 25 [ x| 26 [ x| 0.55 [ x| 0.8 [ =] 25.74 |(82)
Rooflights 0.9x| 1 | X | 25 | X | 26 | X | 0.55 | X | 0.8 | = | 25.74 |(82)
Rooflights 0.9x | 1 [ x| 361 | x[ 26 | x| oss | x[ o8 | =] 74z |62
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Rooflights 0.9x | 1 [ x| 25 | x| sa | x| os | x|[ o8 | =] 5346 |G
Rooflights 0.9x | 1 [ x| 25 | x[ sa | x| os | x[ o8 | =] 5346 [
Rooflights o,9x| 1 | X | 361 | X | 54 | X | 0.55 | X | 0.8 | = | 154.39 |(82)
Rooflights 0.9x| 1 | X | 25 | X | 96 | X | 0.55 | X | 0.8 | = | 95.04 |(82)
Rooflights 0.9x | 1 [ x| 25 | x[ e | x| oss | x[ o8 |=| 904 |6
Rooflights 0.9x | 1 [ x| 361 [ x[ 96 | x| oss | x[ o8 | =] 2144 |62
Rooflights 0.9x | 1 [ x[ 25 | x| 150 | x|[ oss | x| o8 |=[ 1485 |®
Rooflights 0.9x | 1 | x| 25 | x[ 150 | x| oss | x[ 08 | =] 1485 [@2
Rooflights 0.9x | 1 | x| 3.61 [ x| 150 [ x| 0.55 [ x| 0.8 [ =] 428.87 |(82)
Rooflights 0.9x| 1 | X | 25 | X | 192 | X | 0.55 | X | 0.8 | = | 190.08 |(82)
Rooflights 0.9x | 1 | x| 25 | x| 192 | x| oss | x[ o8 | =] 19008 |62
Rooflights o_9x| 1 | X | 3.61 | X | 192 | X | 0.55 | X | 0.8 | = | 548.95 |(82)
Rooflights 0.9x | 1 [ x| 25 | x[ 200 | x| os | x[ o8 | =] 198 |82)
Rooflights 0.9x | 1 [ x[ 25 | x| 20 | x[ oss | x| 08 | = 198 |62
Rooflights 0.9x | 1 | x| 3.61 [ x| 200 [ x| 0.55 [ x| 0.8 [ =] 571.82 |(82)
Rooflights 0.9x| 1 | X | 25 | X | 189 | X | 0.55 | X | 0.8 | = | 187.11 |(82)
Rooflights 0.9x | 1 [ x| 25 | x| 18 | x| oss | x[ o8 | =] ‘18711 |62
Rooflights 0.9x| 1 | xgbomm@btmmd ¥ [ 189 o] 055 | pelems08emd =plamsd0870(82)
Rooflights 0.9x | 1 | x| 25 || 157 4 x| oss | x| o8 | =] 15848 [
Rooflights 0.9x | 1 [ x| 25 | x| 157 /| x| oss | x| o8 | =| 15843 |®
Rooflights 0.9x | 1 [ x| 3614 x| 157 [ x| o055 | x| 0.8 [ =] 41888 |82
Rooflights 0.9x| 1 | X | 25 | X | 115 | X | 0.55 | X | 0.8 | = | 118.85 |(82)
Rooflights 0.9x | 1 | x| 25 | x[ ws | x| Tess | x| o8 | =] 138 [
Rooflights 0:9x} 1 | x| 361 | x| 415 | x| oss | x| o8 | =] 388 |62
Rooflights 0.9x | 1 [ x[ 25 | x| 66 | x| oss | x| o8 |=| ez |6
Rooflights 0.9x | 1 | x| 25 [ x| 66 | x[ oss | x| 0.8 [ =] 65.34 |(82)
Rooflights 0.9x | 1 [ x| 3.61 [ x| 66 [ x| 0.55 [ x| 0.8 [ =] 188.7 |(82)
Rooflights 0.9x | 1 [ x[ 25 | x| 3 | x| oss | x| o8 |=[ 36 |6
Rooflights 0.9x 1 [ x| 25 | x| s | x| oss | x| o8 |=]| s67 @&
Rooflights o_9x| 1 | X | 361 | X | 33 | X | 0.55 | X | 0.8 | = | 94.35 |(82)
Rooflights 0.9x | 1 | x| 25 | x| 21 | x[ oss | x| 0.8 [ =] 20.79 |82)
Rooflights 0.9x | 1 [ x| 25 | x[ 21 | x| os | x[ o8 | =] 2070 |62
Rooflights 0.9x | 1 [ x| 3.61 [ x| 21 [ x| 0.55 [ x| 0.8 [ =] 60.04 |(82)
Solar gains in watts, calculated for each month (83)m = Sum(74)m _ (82)m

@®3)m= | 602.63 | 1080.36| 1603.42| 2167.51| 2571.73| 2610.82| 2493.52| 2186.85| 1799.93| 1229.51| 732.05 | 508.87 | (83)
Total gains — internal and solar (84)m = (73)m + (83)m , watts

(84)m= |1194.44| 1669.88| 2171.84| 2701.12| 3068.53| 3072.52| 2933.55| 2634.35| 2265.91| 1730.55| 1273.47| 1081.95| (84)
Temperature during heating periods in the living area from Table 9, Thl (°C) (85)

Utilisation factor for gains for living area, hl,m (see Table 9a)
| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl N0v| Decl
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(86)m=| 1 | 0.99 | 0.97 | 0.89 | 0.73 | 0.53 | 0.39 | 0.45 | 0.72 | 0.96 | 1 | 1 | (86)
Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)

(87)m=| 19.62 | 19.89 | 20.26 | 20.67 | 20.91 | 20.98 | 21 | 20.99 | 20.93 | 20.55 | 19.99 | 19.58 | 87)
Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)

(88)m=| 19.91 | 19.91 | 19.91 | 19.93 | 19.93 | 19.94 | 19.94 | 19.94 | 19.94 | 19.93 | 19.92 | 19.92 | (88)
Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)

(89)m=| 1 | 0.99 | 0.96 | 0.86 | 0.66 | 0.45 | 03 | 0.35 | 0.64 | 0.94 | 0.99 | 1 | (89)
Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)

(90)m=| 18.07 | 18.46 | 19 | 19.56 | 19.85 | 19.93 | 19.94 | 19.94 | 19.89 | 19.42 | 18.61 | 18.01 (90)

fLA = Living area + (4) = 0.27 (91)

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

(92)m:| 18.48 | 18.84 | 19.34 | 19.86 | 20.13 | 20.21 | 20.22 | 20.22 | 20.17 | 19.72 | 18.98 | 18.43 | (92)
Apply adjustment to the mean internal temperature from Table 4e, where appropriate

(93)m=| 18.33 | 18.69 | 19.19 | 19.71 | 19.98 | 20.06 | 20.07 | 20.07 | 20.02 | 19.57 | 18.83 | 18.28 | (93)
Set Ti to the mean internal temperature obtained at step 11 of Table 9b, so that Ti,m=(76)m and re-calculate
theutilisation: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 | 0.95 | 0.85 | 0.67 | 0.46 | 0.31 | 0.36 | 0.65 | 0.93 | 0.99 | 1 | (94)
Useful gains, hmGm ; W = (94)m x (84)m

(95)m= |1191.22| 1649.89| 2074.03| 2301.41| 2043.75| 1403.48| 901.29 | 948.77 |1462.89| 1610.34| 1263.66| 1080.1 | (95)
Monthly average@xternal temperature from Table 8

(96)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 146 | 16.6 | 16.4 | 141 | 106 | 7.1 | 4.2 | (96)
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m— (96)m ]

©7)m= |3770.88| 3696.46| 3391.48| 2853.83| 2180.64| 1420.5 | 903.13 | 952.72 |1546.44| 2361.82| 3105.13| 3745.9 | 97)

Space heating requirement for each month, kwWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98)m= |1919.26| 13753 | 980.18 | 397.75 | 101.84 | 0 | 0 | 0 | 0 | 559.1 |1325.86| 1983.36

Total per year (kWh/year) = Sum(98). 5.1 =

8642.66 |(98)

Space heating requirement in KWh/m?/year (99)

Calculated for June, July and August. See Table 10b
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Heat loss rate Lm (calculated using 25°C internal temperature and external temperature from Table 10)

(100)m:| 0 | 0 | 0 | 0 | 0 | 2443.45| 1923.56| 1970.43| 0 | 0 | 0 | 0 |
Utilisation factor for loss hm

(lOl)m:I 0 | 0 | 0 | 0 | 0 | 0.95 | 0.97 | 0.96 | 0 | 0 | 0 | 0 |
Useful loss, hmLm (Watts) = (100)m x (101)m

(102)m:| 0 | 0 | 0 | 0 | 0 | 2310.73| 1872.35| 1887.73| 0 | 0 | 0 | 0 |

Gains (solar gains calculated for applicable weather region, see Table 10)
(103)m:| 0 | 0 | 0 | 0 | 0 |3565.88|3409.05|3088.06| 0 | 0 | 0 | 0 |

(100)

(101)

(102)

(103)

Space cooling requirement for month, whole dwelling, continuous ( kWh) = 0.024 x [(103)m — (102)m ] x (41)m

set (104)m to zero if (104)m < 3 x (98)m
(104)m:| 0 | 0 | 0 | 0 | 0 |903.7|1143.3|893.05| 0 | 0 | 0 | 0

Total = Sum(104) =

2940.05 (104)
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Cooled fraction f C =cooled area + (4) = 0.72 (105)
Intermittency factor (Table 10b)
(106)m:| 0 | 0 | 0 | 0 | 0 | 0.25 | 0.25 | 0.25 | 0 | 0 | 0 | 0
Total = Sum(104) = 0 |(106)
Space cooling requirement for month = (104)m x (105) x (106)m
(107)m=| 0 | 0 | 0 | 0 | 0 | 162.89 | 206.08 | 160.97 | 0 | 0 | 0 | 0
Total = Sum(107) = 529.95 (107)
Space cooling requirement in kWh/m?/year (207)+ 4) = 2.39 (108)
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 93.3 (206)
Efficiency of secondary/supplementary heating system, % 0 (208)
Cooling System Energy Efficiency Ratio 4.32 (209)
| Jan | Feb | Mar | Apr | Mayl Jun | Jul | Aug | Sepl Oct | Nov| Dec kWhlyear
Space heating requirement (calculated above)
|1919.26| 1375.3 | 980.18 | 397.75 | 101.84 | 0 | 0 | 0 | 0 | 550.1 |1325.86| 1983.36|
(211)m = {[(98)m x (204)] } x 100 + (206) (211)
|2057.09| 1474.06| 1050.57| 426.31 | 109.16 | 0 | 0 | 0 | 0 | 599.25 |1421.07| 2125.79
Total (kWhlyear) =Sum(212); ;= = 09263.3 (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)
| 224.13| 197.48 | 207.25 | 185.57 | 181.59 | 150.94 | 153.23 | 170.82 | 170.71 | 192.44 | 203.75 | 218.67
Efficiency of water heater 81 (216)
(217)m:| 89.23 | 89.02 | 88.53 | 87.12 | 84.11 | 81 | 81 | 81 | 81 | 87.72 | 88.94 | 89.28 (217)

Fuel for water heating, kwWh/month
(2199m = (64)m x 100 = (217)m
(219)m:| 251.19| 221.85 | 234.11 | 213.01 | 215.89 | 197.45 | 189.18 | 210.89 | 210.76 | 219.38 | 229.09 | 244.92

Total = Sum(219a), ., =

1.12

2637.71 (219)

Space cooling fuel, kWh/month.
(221)m = (107)m+ (209)
(221)m:| 0 | 0 | 0 | 0 | 0 |37.71|47.7 |37.26| 0 | 0 | 0 | 0

Total = Sum(221), , =

122.67 |(221)

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

Water heating fuel used

Space cooling fuel used
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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
Electricity for lighting

Electricity generated by PVs

Space heating (main system 1)

Space heating (secondary)

Water heating

Space and water heating

Space cooling

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

Energy saving/generation technologies
Iltem 1

Total CO2, kglyear
Dwelling CO2 Emission Rate

El rating (section 14)

sum of (230a) (230g) =

Energy
kWhl/year

(211) x
(215) x

(219) x

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

(231) x

(232) x

Emission factor

kg CO2/kWh
0.216
0.519

0.216

0.519
0.519

0.519

0.519

sum of (265) (271) =

(272) = (4) =
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538.21
615.59

-2486.81

w
o

Emissions
kg CO2/year

= 2000.87

= 569.75
2570.62

= 63.67
279.33

= 319.49

= -1290.66
1942.45

7

R
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