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Exec summary
amended

REV2 30/03/2022 | New site plan Joshua Collett

REVA1 18/03/2022 Joshua Collett

This document has been prepared for the titled project or named thereof and should not be relied upon or
used for any other project without an independent check being carried out as to its suitability and prior
written authority of Waterstone Design Building Services Consultants Ltd being obtained. Waterstone

Design Building Services Consultants Ltd accepts no responsibility or liability for the consequences of this

document being used for a purpose other than the purposes for which it was commissioned. Any person

using or relying on the document for such other purpose agrees and will by such use or reliance be taken
to confirm his agreement to indemnify. Waterstone Design Building Services Consultants Ltd for all loss
or damage resulting there from. Waterstone Design Building Services Consultants Ltd accepts no
responsibility or liability for this document to any party other than the person by whom it was
commissioned.
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This Sustainability Statement and Energy Strategy has been prepared by Waterstone Design in

relation to the development at Former Bartons Infant School, North Bersted, PO22 9BH to satisfy the

requirements of Arun District Council for Sustainability and Energy.

ARUN DISTRICT COUNCIL BE/40/22/PL

The development will be subject to incoming Part L 2021 Building Regulations

The proposed strategy for the scheme delivers an exceptional ‘fabric first’ approach utilising

highly efficient U-Values which surpass incoming Part L 2021 standards

All dwellings on site will be ‘gas free’ and supply energy efficiently through a renewable

energy source - Air Source Heat Pump (ASHP)

Preliminary calculations show that scheme demonstrates a carbon emission reduction (CO2)
of 42.99% over the Part L 2013 baseline which surpasses relevant planning policy
requirements. Additionally, figures provided through SAP10 BETA Software outputs
demonstrates a reduction of 68.52% against future Part L 2021 requirements

The development will include passive design measure to ensure the proposal meets the

Approved Document Part O regarding overheating

All dwellings throughout the development will achieve a water efficiency standard to meet the
optional standards of 110 I/person/day in line with Policy W DM1

In accordance with the Arun Local Plan 2018, and the National Planning Policy Framework

2021, the development has been assessed in line with the recognised Energy Hierarchy to
determine the most appropriate strategy to deliver a reduction in carbon dioxide emissions
through on-site measures.
1. be lean: use less energy and manage demand through fabric and servicing
improvements and the incorporation of flexibility measures
2. be clean: supply energy efficiently through the use of renewable sources
3. be green: maximise opportunities for renewable energy by producing, storing, and

using renewable energy on-site
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Waterstone Design Ltd has been commissioned by West Sussex Property Development LLP to
produce an Sustainability Statement & Energy Strategy for the proposed redevelopment at Former
Bartons Infant School, North Bersted, PO22 9BH and will comprise of 21 residential dwellings.

Arun District Council have numerous policies relating to Sustainability and Energy which encourage
the preparation of an Energy Statement — these can be found within Arun Local Plan (2018)
(https.//www.arun.gov. uk/download.cfm?doc=docm93jijim4n12844.pdf&ver=12984).

To achieve the energy and sustainability objectives, a thorough analysis of local and national policy

has been carried out to ensure the development is practical as well as feasible. The options are
outlined in the following sections which also address the latest design information available to date.
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The site comprises the former infant school. The site is within the Bersted District with Arun District
Council being the administrative authority. The site is allocated for housing in the Bersted
Neighbourhood Plan.

The site allocation is for a minimum of 20 dwellings.

ARUN DISTRICT COUNCIL BE/40/22/PL
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This section looks into the current relevant policies that would need to be considered for the proposed
development. This includes National, Regional and Local policies and Building Regulations which are
summarised below:
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The National Planning Policy Framework was updated in 2021 and outlines the Government’s
planning policies for England and how these are expected to be applied. It sets out the Government’s
requirements for the planning system only to the extent that it is relevant, proportionate, and
necessary to do so. It provides a framework within which local people and their accountable councils
can produce their own distinctive local and neighbourhood plans, which reflect the needs and
priorities of their communities. The NPPF was designed to consolidate all policy statements and
guidance into a single and simpler framework, making the planning stage more user friendly.

Achieving sustainable development means that the planning system has three overarching objectives,
which are interdependent and need to be pursued in mutually supportive ways (so that opportunities
can be taken to secure net gains across each of the different objectives):

¢ an economic objective — to help build a strong, responsive, and competitive economy, by
ensuring that sufficient land of the right types is available in the right places and at the right
time to support growth, innovation, and improved productivity; and by identifying and
coordinating the provision of infrastructure.

¢ a social objective —to support strong, vibrant, and healthy communities, by ensuring that a
sufficient number and range of homes can be provided to meet the needs of present and
future generations; and by fostering a well-designed and safe built environment, with
accessible services and open spaces that reflect current and future needs and support
communities’ health, social and cultural well-being; and

¢ an environmental objective — to contribute to protecting and enhancing our natural, built and
historic environment; including making effective use of land, helping to improve biodiversity,
using natural resources prudently, minimising waste and pollution, and mitigating and
adapting to climate change, including moving to a low carbon economy

In determining planning applications, local planning authorities should expect all new developments to
comply with adopted Local Plan policies on local requirements for decentralised energy supply unless
it can be demonstrated by the applicant, having regard to the type of development involved and its
design, that this is not feasible or viable; and take account of landform, layout, building orientation,
massing, and landscaping to minimise energy consumption.

ARUN DISTRICT COUNCIL BE/40/22/PL
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As part of the proposed development at Former Bartons Infant School, North Bersted, PO22 9BH the
following policies will be addressed from the relevant sections within the Arun Local Plan (2018).

Policy W DM1: Water supply and quality: To ensure that all new development of two
dwellings or more are water efficient and reduce pressure on water abstraction sites, it must
include measures that meet the optional standards of 110 I/person/day.

Policy ECC SP119: Adapting to climate change (13.5.5): Development in the District must
also be designed to mitigate against the impacts of climate change by reducing the emissions
of greenhouse gas in line with the Energy Hierarchy. The Energy Hierarchy is a classification
of energy options, prioritised to assist progress towards a more sustainable energy system.

Policy ECC SP2: Energy and climate change mitigation: All new residential and
commercial development (including conversions, extensions, and changes of use) will be
expected to be energy efficient and to demonstrate how they will:

o Achieve energy efficiency measures that reflect the current standards applicable at
the time of submission;

o Use design and layout to promote energy efficiency; and

o Incorporate decentralised, renewable, and low carbon energy supply systems, for
example small scale renewable energy systems such as solar panels.

All major developments must produce 10% of the total predicted energy requirements from
renewable or low carbon energy generation on site, unless it can be demonstrated that this is
unviable

The Arun Local Plan sets out policy requirements in relation to climate change — below is a summary
of the requirements which relate to energy efficiency. These are to be addressed in accordance with
the previously recognised requirements to ensure a robust, energy efficient scheme.

ARUN DISTRICT COUNCIL BE/40/22/PL

All new build housing will achieve a minimum 10% CO2 reduction, compared to the Building
Regulations Part L 2013 standard, through carbon saving technology and fabric
improvements. This should be delivered though very high fabric standards, improved
services, and low carbon technologies.

Achieve water usage of no greater than 110 litres/person/day (Ipd)
Demonstrate accordance with the required Energy Hierarchy

Commitment to reducing regulated CO2 emissions beyond Part L 2013 Approved Document
L1A: Conservation of fuel and power in new dwellings (2013 edition with 2016 amendments)




In line with the principles and policies outlined within Section 4, the proposed Sustainability Statement
& Energy Strategy will focus on the three key driving principles:

1. be lean: use less energy and manage demand during operation through fabric and servicing
improvements and the incorporation of flexibility measures

2. be clean: exploit local energy resources (such as secondary heat) and supply energy
efficiently and cleanly by connecting to district heating networks

3. be green: maximise opportunities for renewable energy by producing, storing, and using
renewable energy on-site

For the purposes of this assessment and to satisfy the above principles, energy demands and CO2
emissions for all-residential dwellings on site have been assessed for Building Regulation compliance
against the current Building Regulations Part L1A (2013 edition with 2016 amendments) using the
latest Standard Assessment Procedure 2012 and Stroma FSAP approved software. Baseline
emissions have been derived from Target Emissions Rate (TER) as calculated under SAP
methodology in accordance with Part L 2013.

Regulated CO2 emission estimations (those associated with space and water heating, pumps, fans
and lighting) are based on initial SAP calculation data taken from the proposed plan drawings.

It should be noted that whilst Part L 2013 CO2 emissions performance is addressed accordingly as
per policy, any potential future regulation performance has also been addressed through the use of
the SAP 10 BETA software and calculations for individual house types.

Although this is not policy, the use of future software and regulations facilitates updated emission
factors and ensures a transparent process for analysing a development against future performance.
In particular, the approach has been developed to ensure the SAP 10 results can still be validated
against supporting Part L 2013 SAP outputs.

ARUN DISTRICT COUNCIL BE/40/22/PL
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To coincide with local planning policy, the baseline emissions for the proposed development have
been calculated for regulated CO2 emissions as per Part L1A 2013 (TER), this will allow an analysis
of the CO2 performance of the proposed Sustainability Statement & Energy Strategy

The CO2 emissions are based on preliminary SAP calculations and demonstrate the potential energy
and CO2 emission savings from the initial proposed measures for the development. It should be
noted that these figures are assessed against SAP 10.0 emission factors.

Due to the development being at an early stage, final design stage SAP calculations will need to be

completed in order to confirm the site CO2 emissions more accurately. For this current stage, SAP
DER/TER worksheet outputs have been provided in Appendix E to evidence calculations.

Carhon Dioxide Emissions after each stage of the Energy Hisrarchy for domestic buildings

Baseline: Part L 2013 of the Building

Regulations Compliant Development 30.0 13.872
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The initial priority of this Sustainability Statement & Energy Strategy is to reduce the COz emissions as
far as practically possibly through efficient design measures as per the ‘be lean’ approach of the
energy hierarchy,

Energy efficiency measures such as excellent building fabric, efficient mechanical and electrical
systems will be incorporated into the design to achieve this but also assist in surpassing the
mandatory Target Fabric Energy Efficient (TFEE) as per Building Regulations.

Furthermore, by reducing energy demand this can be beneficial for future homeowners as energy
costs in relation to space heating and water will see a reduction.

As mentioned above, numerous measures implemented throughout the development follows relevant
policy regarding sustainable design in order to reduce energy demand and avoid potential
overheating issues for homeowners.

The dwellings will incorporate various passive solar design measures such as openable windows
which will deliver natural ventilation, dual or triple aspect providing cross ventilation throughout and
utilise a glazing specification which will allow optimal daylight whilst reducing passive solar gains,

In addition to the natural ventilation, intermittent extract fans will be provided to ensure the rapid
extraction of moisture and pollutants from all the wet rooms via ducting in compliance with Part F
Building Regulations.
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To achieve compliance with Target Fabric Energy Efficiency (TFEE) targets, the following building
fabric standards will be adopted. It is recognised that by utilising a superior fabric standard it can be
an excellent cost-effective measure to reduce CO2 emissions before any form of renewables are
incorporated. As previously touched upon, a high standard of insulation throughout a dwelling can see
a reduction in day to day running costs and reduce the reliance on renewable technology.

As previously mentioned, the scheme will be constructed to Part L 2021. The minimum building fabric
standards are outlined below alongside the proposed residential fabric specification:

5 m¥h-m? at 50 Pa 4 m3/h-m? at 50 Pa

Calculated Calculated

Thermal Mass Calculated Calculated
Parameter

ARUN DISTRICT COUNCIL BE/40/22/PL
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The energy demand from dwellings as well as sitewide CO2 emissions can be reduced further
through the use of high performance, efficient mechanical and electrical (M&E) design. In reference to
this development, initial designs have proposed the following measures:

¢ 100% low-energy lighting

e Natural ventilation with intermittent extract fans

« Energy efficient Air Source Heat Pump (ASHP) heating system
« Effective controls for space heating and zoning

¢ Insulation of pipes servicing the heating demand.

¢ Energy efficient appliances

entilation
Space Heating

With reference to the energy hierarchy, the energy efficiency performance of the building fabric has
been maximised to reduce the energy demand for space heating. The results for this stage of the
hierarchy demonstrate a 8% reduction (2.4 tonnes CO2 per annum) in CO2 emissions over the
baseline is achieved through the ‘be lean’ approach utilising the SAP 10.0 emission factors. It is
evident that the development can already significantly reduce carbon emissions considering no other
form of technology or renewables have been implemented.

Carbon Dioxide Ermissions after each slage of the Energy Hisrarchy for domestic buildings

Baseline: Part L 2013 of the Building
Regulations Compliant Development

30.0 13.872

After energy demand reduction (be lean) 27.6 13.872
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Reguiated Carbon Dioxide savings from each stage of the Energy Hierarchy for domestic

busiidings

Be lean: Savings from energy
demand reduction

24

8%
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For this report, the feasibility of connecting to existing opportunities to use low carbon energy,

renewable energy and residual heat/cooling have been assessed.

Major development proposals should select energy systems in accordance with the following

hierarchy:

1. Any new opportunities for providing or creating new heating/cooling networks.

2. The feasibility of connecting the development to existing heating / cooling / CHP networks

where these already exist.

3. Opportunities for expansion of any proposed networks beyond the development area over

time, and to plan for potential expansion.

Due to the size and scale of the proposed redevelopment, a community heating system has been
investigated however deemed unviable — the main markets for CHP tend to be those with high heat
requirements, for example flats or high-density housing. There is not a large amount of space on site
where an energy centre or plant room can be located but the main factor is that any CHP installation
would not justify the annual base load for the domestic energy demand on site which would reduce
the efficiency of the CHP. In addition to this, high installation costs combined with maintenance would

not only add to the initial build costs but also for the residents moving forward.

In relation to District Heating, this is also very expensive to install, therefore it would be more suited to

densely concentrated developments, such as blocks of flats or larger developments.

It also states in 13.6.10 (Arun Local Plan) “To promote the generation of renewable and low carbon
energy, national guidance and planning legislation, advocate the use of a policy which stipulates a
proportion of onsite energy generation to be derived from renewable or low carbon technologies.” In
respect of this, the current proposal is to provide all dwellings on site with individual, dedicated Air
Source Heat Pumps (ASHP) to supply both heating and domestic hot water. This should be
recognised as taking the initiative by including high levels of energy efficiency alongside a low carbon
heating system (ASHP) which will be integral to the specification of the Future Homes Standard

(2025).

Carbon Dioxide Emissions after each stage of the Enargy Hierarchy for domestic buildings

Baseline: Part L 2013 of the Building

After heat network connection (be clean)

Regulations Compliant Development 30.0 13.872
After energy demand reduction (be lean) 276 13872
27.6 13.872
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Reguiated Carbon Dioxide savings from each stage of the Enargy Hierarchy for domestic buildings

Be lean: Savings from

Q,
energy demand reduction 2.4 8%

Be clean: Savings from heat

Q,
network 0.0 0%
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Air Source Heat Pumps are considered to be the most suitable renewable energy technology for the
scheme - these extract the ambient heat energy in outside air and use this for heating and the
production of domestic hot water. Additionally, they are deemed most efficient when used in
conjunction with well insulated properties — the dwellings will be built to standards which surpass Part
L 2021 (see table in Section 7).

The following results demonstrates that the ASHP approach can provide the development with an
additional 15.30 tonnes CO2 per annum reduction in regulated CO2 emissions per annum above the
baseline CO2 emissions.

It should be noted that whilst an assessment of other forms of renewable technology options has
been undertaken (included within Appendix A), the above was deemed most suitable for the
development so no other renewable energy technology is considered suitable for this development.

Carbon Dioxide Emissions afier each stage of the Energy Hierarchy for domestic buildings

Baselin(_a: Part L 20_13 of the Building 300 13,872
Regulations Compliant Development
After energy demand reduction (be lean) 27.6 13.872
After heat network connection (be clean) 276 13872
After renewable energy : 12.3 13.872
(be green)

Table 2: Regulated Carbon Dioxide savings from sach stage of the Energy Hierarchy for
domestic bulidings

Be lean: Savings from energy 24 8%
demand reduction : °

Be clean: Savings from heat 0.0 0%
network : °

Be green: Savings from 153 519
renewable energy ' °

ARUN DISTRICT COUNCIL BE/40/22/PL




The proposed Sustainability Statement & Energy Strategy for the development is to reduce the overall
energy demand as far as practically possible through implementation of energy efficiency measures
and the incorporation of low carbon or renewable energy technology.

These measures have been adopted in order to comply with the National and Local Planning Policies
as set out in the Arun Local Plan (2018) in line with Policy W DM1 and Policy ECC SP2.

All dwellings on the development will demonstrate compliance with Part L1A 2013 of the Building
Regulations as well as Part L 2021 due to transitional arrangements affecting the scheme. The
estimated site wide CO2 emissions have been calculated using SAP 2012 methodology for Part L1A
2013 and SAP 10 BETA software for Part L 2021 standards.

The design of the development surpasses any CO2 emission targets required for improvements over
Part L1A 2013 of the Building Regulation Target Emission Rate (TER) in line with Policy ECC SP2
and producing the 10% of the total predicted energy requirements from renewable or low carbon
energy generation on site. Furthermore, all dwellings on the development have been designed to
consider best practice in water efficiency standards as per Policy W DM1 which will be achieve the
optional standards of 110 I/person/day through the inclusion of water efficient fittings and appliances.

This report has demonstrated how the development proposals contribute to minimising CO2
emissions in accordance with the required energy hierarchy principles:

¢ be lean: use less energy — ‘Fabric First’ through highly efficient U-Values

« Be clean: supply energy efficiently — renewable energy sources

e be green: use renewable technology — Air Source Heat Pump (ASHP) to provide space
heating and water

i Building Fabric

¢ Deliver a high-performance building fabric
¢ U-Values which surpass incoming Part L 2021 standards
¢ Reduction of thermal bridging through calculations

. Passive Design
be lean: use less energy and

manage demand during
operation through fabric and
servicing improvements and
the incorporation of flexibility
measures

e Optimised orientation/layout for passive design features
e Balance glazing to reduce solar gains alongside openable
windows to reduce the risk of overheating :

Energy Efficiency

Energy efficient lighting and controls

Energy efficient heating controls
Appropriate energy metering and monitoring
Provision of energy efficient appliance

ARUN DISTRICT COUNCIL BE/40/22/PL




be clean: supply energy Energy Efficient Energy Supply
efficiently (once an
assessment has been carried ¢ CHP/District Heating has been disregarded due to the
out) through Renewable size and nature of development

energy sources e Notincluded in a Heat Network Area

Renewable Energy
be green: maximise
opportunities for renewable | ¢ Individual dedicated Air Source Heat Pumps (ASHP) to

energy by producing, storing, | provide Space and Water heating to all dwellings
and using renewable energy throughout the development
on-site ¢ ‘No gas’ low-carbon heating for homes — 2025 stepping-
: stone

The overall reduction in regulated CO2 emissions for the proposed development Former Bartons
Infant School, North Bersted, PO22 9BH can be seen in the table below. This also outlines the
percentage reduction after each stage of the energy hierarchy has been implement into the design of
the scheme.

As previously mentioned, the development is achieving a 42.99% improvement over Part L1A 2013

baseline emissions (TER) which can be seen in ‘Block Compliance Worksheet: Sitewide’ (Appendix

C) however the figures seen below are in line with the SAP 10.0 emission factors and demonstrate a
59% improvement over baseline emissions.

The results below are calculated using the ‘GLA Carbon Emissions Reporting Spreadsheet’, however
figures taken from SAP 10 BETA Software demonstrate a 68.52% reduction (Appendix D).

. Part L 2013 baseline

Be lean 27.8 2.4 &%
Be clean 278 0.0 0%
Be green 12.3 153 51%

Total Savings 17.7 59%
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Wind energy can be a cost-effective form of renewable energy generation, producing zero CO2
emissions and available in a wide range of sizes and outputs. There are two main types of wind
turbine; the most common type is the horizontal axis type, which allows the turbine to rotate according
to wind direction on top of a large tower. Vertical axis turbines are also available and are better suited
to urban locations. Both types drive a generator, either directly or indirectly via a gearbox, energy can
either be stored in batteries or converted from direct current (DC) to alternating current (AC) which
can then be fed to the grid.

The national wind speed database indicates an average wind speed for the site ranging from 3.8-
5.6m/s at 10-45m above ground level. Typically, large wind turbines are considered viable where wind
speed exceeds 7m/s, however turbines will operate from wind speeds of 4m/s and still produce useful
amounts of energy, but due to the location the uneven and turbulent wind patterns that can be
expected to occur near buildings, the effective operational time is likely to be limited.

Additionally, due to noise, vibration, reflected light and shadow flicker it is not best practice to locate in
close proximity to residential areas.

Wind turbines are therefore not practically feasible for this development.
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Biomass can be burnt directly to provide heat using wood from forests, urban tree pruning and farmed
coppices, or as a liquid biofuel (bio-diesel). Biomass systems are becoming more common in the UK
market, although they are used widely throughout Europe, where there is plentiful supply of potential
fuel.

Biomass systems are technically carbon neutral; however, the fuel can only be called renewable
energy if it has been sourced from a sustainable location. To avoid secondary CO2 emissions, the
fuel should be sourced locally.

There are three types of wood burning boiler - logs, woodchips and wood pellets. Wood logs are the
most readily available, generally produced as a by-product from forestry and woodland from tree
surgery and wind damage. However, wood log boilers tend to be used to serve domestic systems.
Wood chips have high moisture content and are generally made from almost any spare wood.
However, wood chip boilers are only 50% efficient and tend to suffer from blockages to the feed to the
boiler, and hence we would be cautious about their use on this site. Storage space requirement is
also high due to the irregularity of the chips.

Wood pellets are made from dry waste wood, such as used pallets and off-cuts/sawdust from furniture
manufacturers. The waste wood is compressed into uniform, high density pellets that are easier to
transport, handle and store than other forms of wood fuel.

Biomass combustion systems are generally more mechanically complex than conventional boiler
heating systems, especially when it comes to delivery, fuel storage, handling and combustion. The
complexity is necessary because of the different combustion characteristics of biomass, compared to
conventional fossil fuel systems. This increased complexity would yield a higher capital cost,
compared to a conventional system.

ARUN DISTRICT COUNCIL BE/40/22/PL
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These systems would require a more frequent maintenance plan than a conventional system, and
more attention to fire insurance premiums, air quality standards, disposal options and general safety
issues. To minimise NOx emissions, the boilers must have individual flues designed to take the
emissions above the surrounding buildings and ensure the dilution of particulates and NOx.

Biomass technology has been discounted in this instance, as it is not considered viable for a heat
network to be installed and there will not be sufficient space to accommodate boiler plant or fuel store.
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Solar thermal water heating is an efficient energy source, which can cater for a large portion of the hot
water load, subject to the type of development, location, and the heating and hot water strategy. A
south facing highly efficient evacuated tube solar array will provide approximately 520kWh/year of hot
water. Although benefit is limited by the amount of energy demand, any heat generated that goes
unused is simply wasted.

Although Solar thermal could provide a carbon reduction by providing hot water from renewable
means, as photovoltaic technology is considered to provide a greater reduction in carbon emissions,
and so makes better use of the available roof area.

Solar thermal technology is discounted for this development.
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In the UK, the ground keeps a constant temperature of approximately 11-12 degrees centigrade
through the year. Because of the grounds high thermal mass, it stores radiant heat from the sun
during the summer. Ground source heat pumps can transfer this heat from the ground to the building
using a glycol solution, to provide space heating and domestic hot water. Although these systems will
be 100% electrically loaded, they produce approximately 3-4 times more energy than they consume.

The use of horizontal ground source heat pumps is inhibited because of the areas required for the
horizontal ground loop system. The site would also be difficult to accommodate a vertical borehole
system, in regard to safe working area and lack of open available space.

Ground Source Heat Pumps have therefore been discounted based on these constraints.
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Wind energy can be a cost-effective form of renewable energy generation, producing zero CO2
emissions and available in a wide range of sizes and outputs. There are two main types of wind
turbine; the most common type is the horizontal axis type, which allows the turbine to rotate according
to wind direction on top of a large tower. Vertical axis turbines are also available and are better suited
to urban locations. Both types drive a generator, either directly or indirectly via a gearbox, energy can
either be stored in batteries or converted from direct current (DC) to alternating current (AC) which
can then be fed to the grid.

The national wind speed database indicates an average wind speed for the site ranging from 3.8-
5.6m/s at 10-45m above ground level. Typically, large wind turbines are considered viable where wind
speed exceeds 7m/s, however turbines will operate from wind speeds of 4m/s and still produce useful
amounts of energy, but due to the location the uneven and turbulent wind patterns that can be
expected to occur near buildings, the effective operational time is likely to be limited.

Additionally, due to noise, vibration, reflected light and shadow flicker it is not best practice to locate in
close proximity to residential areas.

Wind turbines are therefore not practically feasible for this development.
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Biomass can be burnt directly to provide heat using wood from forests, urban tree pruning and farmed
coppices, or as a liquid biofuel (bio-diesel). Biomass systems are becoming more common in the UK
market, although they are used widely throughout Europe, where there is plentiful supply of potential
fuel.

Biomass systems are technically carbon neutral; however, the fuel can only be called renewable
energy if it has been sourced from a sustainable location. To avoid secondary CO2 emissions, the
fuel should be sourced locally.

There are three types of wood burning boiler - logs, woodchips and wood pellets. Wood logs are the
most readily available, generally produced as a by-product from forestry and woodland from tree
surgery and wind damage. However, wood log boilers tend to be used to serve domestic systems.
Wood chips have high moisture content and are generally made from almost any spare wood.
However, wood chip boilers are only 50% efficient and tend to suffer from blockages to the feed to the
boiler, and hence we would be cautious about their use on this site. Storage space requirement is
also high due to the irregularity of the chips.

Wood pellets are made from dry waste wood, such as used pallets and off-cuts/sawdust from furniture
manufacturers. The waste wood is compressed into uniform, high density pellets that are easier to
transport, handle and store than other forms of wood fuel.

Biomass combustion systems are generally more mechanically complex than conventional boiler
heating systems, especially when it comes to delivery, fuel storage, handling and combustion. The
complexity is necessary because of the different combustion characteristics of biomass, compared to
conventional fossil fuel systems. This increased complexity would yield a higher capital cost,
compared to a conventional system.

These systems would require a more frequent maintenance plan than a conventional system, and
more attention to fire insurance premiums, air quality standards, disposal options and general safety
issues. To minimise NOx emissions, the boilers must have individual flues designed to take the
emissions above the surrounding buildings and ensure the dilution of particulates and NOx.

ARUN DISTRICT COUNCIL BE/40/22/PL
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Biomass technology has been discounted in this instance, as it is not considered viable for a heat
network to be installed and there will not be sufficient space to accommodate boiler plant or fuel store.
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Solar thermal water heating is an efficient energy source, which can cater for a large portion of the hot
water load, subject to the type of development, location and the heating and hot water strategy. A
south facing highly efficient evacuated tube solar array will provide approximately 520kWh/year of hot
water. Although benefit is limited by the amount of energy demand, any heat generated that goes
unused is simply wasted.

Although Solar thermal could provide a carbon reduction by providing hot water from renewable
means, as photovoltaic technology is considered to provide a greater reduction in carbon emissions,
and so makes better use of the available roof area.

Solar thermal technology is discounted for this development.

S
ey b
EEREEEH

s Sl B3 sEss
e

. .
N o TS aenrney SERANREEE
HERET PURHTHES (o

oo,

2

s
>,

ke

o
Tl oy v g @
DTN

fon
s

In the UK, the ground keeps a constant temperature of approximately 11-12 degrees centigrade
through the year. Because of the grounds high thermal mass, it stores radiant heat from the sun
during the summer. Ground source heat pumps can transfer this heat from the ground, to the building
using a glycol solution, to provide space heating and domestic hot water. Although these systems will
be 100% electrically loaded, they produce approximately 3-4 times more energy than they consume.

The use of horizontal ground source heat pumps is inhibited because of the areas required for the
horizontal ground loop system. The site would also be difficult to accommodate a vertical borehole
system, in regards to safe working area and lack of open available space.

Ground Source Heat Pumps have therefore been discounted based on these constraints.
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PART G- WATER EFFICIENCY CALCULATOR

SR
X &

Project Ref: oo 2450 - NORTH BERSTED
Project Name: MNORTH BERSTED
Drates: 140242022
Assessor; JOEHUA COLLETT
Notes: Please see detailed talculations for specifications and
details of flow rastrictors
{3) Fixed uze o Litras/parson/
o g : L {1} Capaicity/ e
{instaliation type Unit of measure §2) Usa factor  H{itras/ o day = {1} {24
. flow rate: :
persany day +(3}
o : Ay Fective Rushing : L
WA fmuitiple Bitinga): efage&‘ ‘u: e fuishirng 448 .00 466 20,80,
: wolinne Hitves)
Taps | ding Kitchenyatiiiv : : i
apa ;efciu g frchensutity Flows rate {tresfmingte} 1:38 1,584 .00
oy iapst : :
{Rath fovhere shower alsoprissent iCapacing Tamverflow I!'i_.tfes) Qix pras) 170.00 1876
shower fuhers bath alsa present) {Flow rate {itres/minute) .37 G001 B8.00 34,95
lam_h anly Capacity te overflow {litres) 858 .00, 0.00 {00
haiwer oty Flow fate (itrasfiminute] 560 Q.00 .00 .00
‘xnchenj.utitsti)_ room sink taps - Flow rate {litres/minute} Q.4 1036 600 1300
A
Washing maching: ~ 2.3 0 Erdnis
Litrasfke drichoad: 817!
N
Dishwasher 368 00 450
Litres/place se 1.25
: : B
Waste disposal unit 308 04 0,00
Litresuse 0.0D]
Water softener: 100 N .00
Litresfpersonfdey .40
15} Total walcidated wse s {Sumy ool &F 119:97)
Contvibution from greyswater {litrie/personddeytirom Table
e} 4 . .
Condabution romyrawaber (res] pErs0n/ nay, [om o
i) 55
8} Normalisation fantor .91
g} Total water consamption = [ {3280 -475 = (RYCSH) 10924
{10} External watdruse: : S
Total water consumphian = (9] + {1 (hfresmerson_?ﬁayj {Part
{11} G} 1149

This calcufation shest has been developed in accordance with the methodalogy stated
within Buflding Reguiations Approved Document 52015 {2016 Ammendments)
Appandix A, Pleasa refer to this document for specific guidance of how flow rates areto
bie dertved.
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Block Compliance WorkSheet: Sitewide

B

Assessor Name: Stroma Number;
Software Name: Stromna FSAP Software Version: Version: 1.0.5.51

B

Dwelling DER TER DFEE TFEE TFA

2B3P 17.34 2864 482 56.6 71.0806
2B4P 15.82 27.02 458 538 §1.1803
3B4P 14.67 26.28 455 53.8 88.3112
3B&P 13.88 25.37 448 528 958.8625

Total Floor Area 340.43
Average TER 26.68
Average DER 15.21
Average DFEE 45.87
Average TFEE 54.12
Compliance Pass
% Improvement DER{TER 42.99
% lmprovement DFEE[TFEE 15.24

Stroma FSAP 2042 Version: 1.4.5.51 {SAP ©.82} - htip/howw stroma. corm Page 1 of 1

ARUN DISTRICT COUNCIL BE/40/22/PL




Shoma FSAP 10 Beta Version: 1.0.0.37 {SAP 4.82) - hilpwww sionia.com

Block Compliance WorkSheet: Part L 2021 (BETA)

R
Assessor Name: Stroma Number:
Software Name: Stroma FSAP Software Version: Version: 1.0.0.37

Dwelling DER TER DFEE TFEE TFA

2B3P 478 13.08 417 43.8 71.08086
2B4F 3.88 12.08 40 42 51,1802
3B84F 38 11.59 398 41.7 89.3112
3B5P 3.34 .02 394 411 98,8625

R

Totai Fioor Area 340.43
Average TER 11.85
Average DER 373
Average OFEE 40.15
Average TFEE 42.04
Compliance Pass
% Improvement DER{TER 88.52
% lmprovement DFEE[TFEE 4.5

Harge 1 of. 1

ARUN DISTRICT COUNCIL BE/40/22/PL
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Softw

N

Stroma FSAP 2012 Software Versi

Version: 1.0.5.51

2B3P

Address :

Area(m?) Av. Height(m) Volume(m?)

Ground floor 35.54 (3 x | 26
First floor 3554 (i x | 28 |(2b) | 99.51 |(3b‘,-

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

Dwelling volume (BartAhEOH3E+3)E G = 191,92 5

main secondary other total m? per hour
heating heating

Number of chimneys | 0 | * | 0 | * | 0 | = | 0 | x40 = II'(‘M)
Number of open flues | 0 | + | 0 | * | 0 | = | 0 | K30 = II'(%)
Number of intermittent fans | 4 | xio = 40 {7a3

—
B3
a2
B

92.4 |(3a‘,-

otherwise
Additional infiltration
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
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 )
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14}
Window infiltration 025 - {020 (14 +108] = 0 {15}
Infiltration rate e AN+ I+ (15« (15 = 0 {16}
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then {18} = {17} » 201+(8), stherwise (18; = (18) 0.46 (1%
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 {15
Shelter factor {20 =1 -{0.07Ex (1 = 0.85 (20)

Infiltration rate incorporating shelter factor =g xeh= @2h

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | 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 | 4.7 |

ISTRICT,

AR BE T FSABE 261 ¥R Rrsion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 1 of 9



DER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22;3}:314 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |

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

0.5 0.49 | 0.48 | 043 | 042 | 0.37 | 0.37 | 0.36 | 0.39 | 0.42 | 0.44 | 0.46 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'QSE}

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) II"ES”}
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(Q_?,C)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(24a)m=io|o|o|o|o|o|o|o|o|o|o|o| (248)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(‘24&5)m=1 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24b)

¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24¢) = (23b); otherwise (24¢) = (22b) m + 0.5 x (23b)
(24c)-m:| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (240}

d) If natural ventilation or whole house positive input ventilation from loft

Windows Type 1 H 123+ 0.04] = (27
Windows Type 2 SAU12)+0.04] = @n
Windows Type 3 YUIH 1.2 )+ 0.04] = =7
Windows Type 4 A 123+ 0.04] = @7
Windows Type 5 U120 0.04] = @n
Windows Type 6 YK A.2 1+ 0.04] = 06 7
Windows Type 7 123004 = 206 @n
Windows Type 8 VT2 9+ 0.04] = 137 a7
Windows Type 9 063 {123+ 0.04] = 0.72 (27
Floor | 3554031 | x| 013 | = a620041 | | 75 | [os6s.523]ws
Walls Typel | 44905 | [ o040 | | 3546 | x| o014 | =] 406 | | 60 | [21275 |z
Walls Type2 | 4841 | | 663 | | 4178 | «| o014 | = 585 | | e | [250658]cw
Roof [ 3554 | | o | [ 3554 | x| o011 | =[ 300 | | o | | 3108 [eo
Total area of elements, m? (513
Party wall [ 3630 | <] o [ =[ o | | 4 | [1e37.334]03
Internal wall ** [ 30 | [ses0s |20

ARUgP ISTRICT,

Toma FerB'F54%ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 2 of 9



DER WorkSheet: New dwelling design stage

Internal wall ** 126.43 | 9 | [1137.881 [320)

Internal floor 35.54 [ 18 | [6390.7256 |2

Internal ceiling 35.54 | 9 | |319_3623 |(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) {8}, (30} + (3 = 37.49 {33}
Heat capacity Cm = S(A x k) {28, B30) + (32 + (328).. (3Zg) = 15343 98 (34)
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K = {3+ {4y = 215.87 (35

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

Thermal bridges : S (L xY) calculated using Appendix K 14.6 (38}
if details of thermal bridging are not known (36} = 0.05 x (31)
Total fabric heat loss {33) + (3§) = 52.09 5%
Ventilation heat loss calculated monthly {38)ym = 8,33 % (25ym x (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
{38ym=| 3948 | 3918 | 3888 | 3748 | 3722 | 36.01 | 36.01 | 3578 | 36.47 | 3722 | 37.75 38.3 (38
Heat transfer coefficient, W/K {3%m = (37} + (38w

(39j;rn=| 91.57 | 91.27 | 90.97 | 89.57 | 89.31 | 88.1 | 88.1 | 87.87 | 88.56 | 89.31 | 89.84 | 90.39

Assumed occupancy, N @
if TFA>13.9,N=1+1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
if TFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 88.16 | (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};nz| 96.98 | 93.45 | 89.92 | 86.4 | 82.87 | 79.35 | 79.35 | 82.87 | 86.4 | 89.92 | 93.45 | 96.98

Total = Sumid4d), . = 1057.04  [(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= | 143.82| 125.78 | 129.8 | 113.16 | 108.58 | 93.7 | 86.82 | 99.63 | 100.82 | 1175 | 128.26 | 139.28

Total = Sum{4Sy = 1387.13 |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
48 m= | 21.57 | 18.87 | 19.47 | 16.97 | 16.29 | 14.05 | 13.02 | 14.94 | 1512 | 17.62 | 19.24 | 20.89 | (48}
Water siorage Toss:
Storage volume (litres) including any solar or WWWHRS storage within same vessel 210 (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)

ARUgP ISTRICT,

Toma FerB'F54%ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 3 of 9



DER WorkSheet: New dwelling design stage

Water storage loss:
a) If manufacturer’s declared loss factor is known (k\Wh/day): 1.42 (43}

Temperature factor from Table 2b 0.54 {49

Energy lost from water storage, kWh/year (48 % (4% = 0.77 (515
b) If manufacturer's declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day)

If community heating see section 4.3

Volume factor from Table 2a (B2
Temperature factor from Table 2b (53
Energy lost from water storage, kWh/year @D (BN (52 (83 = (54}
Enter (50) or (54) in (55) 0.77 (55
Water storage loss calculated for each month {(58ym = (85} x (4 Tym

(56 | 23.77 | 21.47 | 23.77 | 23 | 23.77 | 23 | 23.77 | 23.77 | 23 | 23.77 | 23 | 23.77 | (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

BT | 23.77 | 21.47 | 23.77 | 23 | 23.77 | 23 | 23.77 | 23.77 | 23 | 23.77 | 23 | 23.77 | (57

-~
o
&

Primary circuit loss (annual) from Table 3
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

173.77 | 186.31 |

on to water heating)

(add gganoirarines if FGHRS--a-nti;or WWHRS"appiies seevAppendix G)
(63}m=|o|o|o|o|o|o|o|o|o|o|o|o| (53

Output from water heater
Baim= | 190.85| 168.26 | 176.83 | 158.67 | 15561 | 139.21 | 133.86 | 146.66 | 146.34 | 164.53 | 173.77 | 186.31

Cuiput from water heater (annuald. . 1940.9 (54}
Heat gains from water heating, kWh/month 0.25 "~ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(_65}m=| 85.45 | 75.81 | 80.78 | 74.04 | 73.73 | 67.57 | 66.49 | 70.75 | 69.94 | 76.69 | 79.06 | 83.94 | ©%

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
@im= | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 (86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(_6?}m:| 17.98 | 15.97 | 12.98 | 9.83 | 7.35 | 6.2 | 6.7 | 8.71 | 11.69 | 14.85 | 17.33 | 18.48 | ®7

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(B8 | 199.81 | 201.88 | 196.65 | 185.53 | 171.49 | 158.29 | 149.48 | 147 41 | 152,63 | 163.75 | 177.79 | 190.99 | B

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(Ei&“a)m=| 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 59

Pumps and fans gains (Table 5a)
(mj;m:|o|o|o|o|o|o|o|o|o|o|o|o| {70}

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Losses e.g. evaporation (negative values) (Table 5)
(.71‘;m=| -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | 71

Water heating gains (Table 5)

(12vm= | 114.85| 112.81 | 108.58 | 102.83 | 99.1 | 93.84 | 89.37 | 95.1 | 97.13 | 103.08 | 100.8 | 112.82 | 7z
Total internal gains = GEym + {87 + (B8 + {8%m + T8m + T+ Fiim
7oy | 389.71 | 387.74 | 3753 | 35527 | 335.02 | 315.42 | 30264 | 3083 | 318.54 | 338.77 | 362.01 | 379.36 (73

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

No
No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North

0.63

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ W
North  asx| o077 x [ 120 x| 1063 | <[ os3 x [ o7 ] = 3.93 |7
North  nox[ o077 x| 318 | x| 1083 | x| o063 x[ o7 | =] 1033 |ow
North  sox[ o077 x| 18 | x| 1083 | x| o063 x| o7 | = 5.85 |74
North  aex[ o077 x| 12 | x| 1083 | x| o063 s 07 ] =] 3.9 74
North  oax[ o077 s 121 | x| 2032 | x| oe3 s 07 | = 7.51 |74
North  oax[ o077 «f 318 | x| 2032 | x[ oe3 o7 el 1075 o

1

0.63

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

x| 18 | x| s925 | x| oes | x| o7 | =] 325 |os
x| 12 x| se2s | x| o063 | x[ o7 | =] 2173 |os
s 121 | x| as2 | x| oes | x| o7 | =| 1535  |os
x| 88 | x| a2 | x| oes | x| o7 | =] 4035 |o
x| 18 x| ams2 | x| oes | x| o7 | =] 2284 Joa
x| 12 | x| as2 | <] o063 | x[ o7 | =] 1523 |ow
x| 120 | x| 2419 | x| o063 | x[ o7 | =] 8.95 [
x| 318 | x| 2419 | x| o0es | x| o7 | =] 2351 |om
s 18 x| 2419 | x| ees | x| o7 | =] 133 |os
x| 12 | x| o419 | x| oes | x[ 07 | =] 8.87 |74
121 | x| 1312 | x| o083 | x[ o7 | =] 4.85 |74
x| 818 | x| 1312 | x| o063 | x[ o7 | =] 1215 |ow
x| 18 | x| 1312 | <] oes | x| o7 | =] 7.22 |7
x| 12 x| 1sa2 |« oes | x| o7 | =] 4.81 [
x [ 121 | x| sss | x| o0es | x| o7 | =] 3.28 [
x| 318 | x| sss | x| oes | «[ o7 | =] 8.61 |74
N | <] | x| | Cor ][ sw e

|

|

|

| | | = |

| | e | | = |

South o“sxl 077 | x | 23 | X | 97.53 | X | 0.63 | ¢ | | |
South  oex| o077 | x| 12 | x| ersa | x| o3 | x| o7 | =| 3 |os
South  wex| o077 | x| 18 | x| ersa | «[ o3 | x| o7 | =| s3e5 |
South  wex| o077 | x| 23 | x| 11023 | x| oss | x| 07 | = | 77.48 [72:
South  aex[ o077 | = | 1.2 | x| 11023 | x| o063 | = | 0.7 | = | 40.43 [
South  osx| o077 | x| 18 | x| 11023 | x| o3 | x| o7 | =| 064 |o®
South  osx| o077 | x| 23 | x| 11487 | x| o3 | x| o7 | =| 74 |o®
South  osx| o077 | x| 12 | x| 11487 | x[ o | x| o7 | =| 413 |om
South  oex| o077 | x| 18 | x| 11487 | x[ o3 | x| o7 | =| 310 |u®
South  woel o077 | x| 23 | x| 1108 | «[ o0e3 | x| o7 | = wm J|om
South  aex| o077 | x| 1.2 | x| 11055 | x| o063 | x| 0.7 | = | 40.54 |72
South  oex| o077 | x| 18 | x| 11088 | x[ o3 | x| o7 | =] 6081 7
South  osx| o077 | x| 23 | x| 10801 | x| o3 | x| o7 | =| 7502 |o®
South  osx| o077 | x| 12 | x| 10801 | x[ o3 | x| o7 | =| 3961 |7
South  osx| o077 | x| 18 | x| 10801 | x| o3 | x| o7 | =| s042 |om
South  gse| o077 | x| 23 | x| 1048 | <[ o0e3 | x| o7 | = 7373 |um
South  aex| o077 | x| 12 | x| 1048 | «[ o3 | x| o7 | =| 38ar |o®
AR Biema FSAB 1Y Rrsion: 1.0.5.51 (SAP 9.92) - http:/Awww.stroma.com Page 6 of 9



DER WorkSheet: New dwelling design stage

x[ 18 | x| 10480 | x| o0e3 | x| o7 | =] 57.7 |73
x| 23 | x| 1018 | x| o063 | x[ o7 | =] 116 |ou
s 12 | x| 1018 | x| o3 | x| o7 | =| srar  |o®
x| 18 | x| 1ms | x| oes | x| o7 | =] se0s |u®
x| 23 | x| 85 | x| o063 | x[ o7 | =] ss0s [|u®
x| 12 | x| 85 || o063 | x[ o7 | =] 3020 [|7u
x| 18 | x| 85 | x| o063 | x[ o7 || 4543 |om
x| 23 | x| ss42 | x| oes | x| o7 | =] sses |om
s 12 x| ssa2 | x| oes | x| o7 | =] 2032 [o®
x| 18 | x| ssa2 | x| oes | x[ o7 | =] s040 |om
x| 23 | x| 404 | x| oss | x| o7 | | 28.4 |73
w12 x| a0a | s ees | x| o7 | = 1482 |um
x [ as x| a0a | <[ e | x| o7 | = 2222  |um
x| o083 | x| 1984 | x| o063 | x[ o7 | =] 3.78 |
x| o083 | x| 1984 | x| o063 | x[ o7 | =] 3.78 |53
x| oes | x| ssa2 | x| oes | x[ o7 | =] 7.4 E
x| o0e3 | x| ss4 | x| oes | x| | = |

|

|

|

| | | =1

| | o] |
West  omx| o077 | x| o3 | x| 11577 | x[ o3 | x| | = |
West  gox] o077 | x| oe3 | x| 11022 | x| o3 | x| o7 | =| 2122 |eo
West  asx] o077 | x| o3 | x| 11022 | <[ o3 | x| o7 | =| 2122 |am
West o9« o077 | x| o063 | x| oae8 | x| o0e3 | x| o7 | =| 1823 |ow
West  oox] o077 | x| o3 | x| o4e8 | x| o063 | x| o7 | =| 1823 |o®
West  oox] o077 | x| o3 | x| 73se | x| o3 | x| o7 | =| 1417 |oo
West  osx|] o077 | x| o3 | x| 7350 | x| o3 | x| o7 | =| 1417 |eo
West  osx|] o077 | x| o3 | x| 450 | x[ o3 | x| o7 | =] 8.78 it
West  gex] o077 | x| o3 | x| 4550 | x[ o3 | x| o7 | =] 8.78 i
West  o9x[ o077 | x| o063 | x| 2449 | x| 0e3 | x| o7 | =] 4.72 |
West  aox| o077 | x| oe3 | x| 2440 | x[ o063 | x| o7 | =] 4.72 |53
West  oox] o077 | x| o3 [ x| 1615 | x| o3 | x| o7 | =] 3.11 [
West  oox] o077 | x| o3 | x| 1615 | x| o3 | x| o7 | =] 3.11 [y
Solar gains in watts, calculated for each month B%m = Sum{74m . {EDm
@3 | 1073 | 18471 | 260.33 | 339.35 | 398.36 | 404.20 | 386.05 [ 340.17 [ 28713 [ 205.05 | 12882 | 0167 | 53
Total gains — internal and solar (84)m = (73)m + (83)m , watts
@aym= | 497.01 | 57245 | 63563 | 60463 | 733.37 | 719.71 | 688.60 [ 64846 [ 60567 [ 54472 | 40083 | 47104 | @34

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

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

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

{@Gm=| 0.99 0.99 0.97 0.94 0.85 0.7 0.54 0.59 0.81 0.95 0.99 0.99

(56)

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

(S?j;m:| 19.82 | 19.96 | 20.18 | 20.46 | 20.71 | 20.87 | 20.92 | 20.91 | 20.8 | 20.49 | 201 | 19.8

| &7

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

{88}m=| 19.85 | 19.85 | 19.86 | 19.87 | 19.88 | 19.89 | 19.89 | 19.89 | 19.88 | 19.88 | 19.87 | 10.86 | (88

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

(ag)mz| 0.99 | 0.98 | 0.97 | 0.92 | 0.81 | 0.61 | 0.41 | 0.46 | 0.73 | 0.93 | 0.98 | 0.99 | (8%

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

(9L‘3)m=| 18.28 | 18.49 | 18.81 | 19.23 | 19.56 | 19.75 | 19.79 | 19.79 | 19.68 | 19.27 | 18.72 | 18.26 (50}
fA = Living arsa » (4 = 0.15 (81

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

(2 mFd B S 19.91 | 19.95

@am=| 099 | o098 | 096 | 0.91 | 08 0.61 0.42 | 0.47 | 0.73 | 092 | 0098 | 0.99

| (943

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

(@Fme | 491.o4| 560.05 | 608.87 | 629.98 | 585.1 | 438.42 | 290.77 | 304.68 | 443.43 | 502.96 | 480 | 466.43

| {35)

Monthly average external temperature from Table 8

(%)m=| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 42

| (56}

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

@7 |1300.98| 1259.91 | 1138.08| 941.37 | 717.06 | 468.15 | 205.55 | 312.17 | 500.06 | 790.49 |1062.02| 1201.68

| (&7

Space heating requirement for each month, kWWh/month = 0.024 x [(97)m — (95)m] x (41)m

('38};1’:=|602.59| 470.3 |393.73| 224.2 | 98.18 | 0 | 0 | 0 | 0 |213.92 | 419.05 | 613.98

Total per vear (KWhfyear = Sumi{%8) se e =

Space heating requirement in kWWh/m?/year

3035.95 |(9‘%

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

Fraction of space heat from main system(s) (E02) = 1 (201 =
Fraction of total heating from main system 1 (204) = {202y = [1 - 203 =
Efficiency of main space heating system 1

Efficiency of secondary/supplementary heating system, %

ARUgP ISTRICT,

Toma FerB'F54%ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com
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DER WorkSheet: New dwelling design stage

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl kWh/year
Space heating requirement (calculated above)
|602.59| 470.3 | 393.73 | 224.2 | 98.18 | 0 | 0 | 0 | 0 | 213.92 | 419.05 | 613.98 |

@211)m = {[(98)m x (204)] } x 100 + (206) {211
|271.51 | 211.91 | 177.41 | 101.02| 44.24 | 0 | 0 | 0 | 0 | 96.39 |188.81 | 276.64

Total ddh/year)y =Sum@ii}, | - = 1367.93 (714}

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

Totad KWihiyear) =BumiZ1d), | . = 0 (2153

Water heating

Output from water heater (calculated above)
| 190.85| 168.26 | 176.83 | 158.67 | 155.61 | 139.21 | 133.86 | 146.66 | 146.34 | 164.53 | 173.77 | 186.31

Efficiency of water heater 281.48 {218}
(217}:314 281 .48| 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 217,

,\
¥
s
i

Fuel for water heating, kWWh/month
2199m=_(64)m x 100 + (217)m
(21?;)m:| 67.8 | 59.78 | 62.82 | 56.37 | 55.28 | 49.46 | 47.55 | 52.1 | 51.99 | 58.45 | 61.73 | 66.19

Total = Sum218a}

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 2374.91  |(328)

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @211y« (26‘:)
Space heating (secondary) (215 x = II'(Z&?;}
Water heating @19 = (254}
Space and water heating (261} + (282) + (26) + (264) = (265‘),
Electricity for pumps, fans and electric keep-hot 231} = II'(EG}’}
Electricity for lighting (252) = (2’63}
Total CO2, kg/year sure of (268) L {(371) = (272)
Dwelling CO2 Emission Rate @r2) = (= [ 17aa e

El rating (section 14) (274

ARUgP ISTRICT,

Toma FerB'F54%ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 9 of 9



TER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Softw

N

Stroma FSAP 2012 Software Versi

Version: 1.0.5.51

2B3P

Address :

Area(m?) Av. Height(m) Volume(m?)

Ground floor 35.54 (3 x | 26
First floor 3554 (i x | 28 |(2b) | 99.51 |(3b‘,-

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

Dwelling volume (BartAhEOH3E+3)E G = 191,92 5

main secondary other total m? per hour
heating heating

Number of chimneys | 0 | * | 0 | * | 0 | = | 0 | x40 = II'(‘M)
Number of open flues | 0 | + | 0 | * | 0 | = | 0 | K30 = II'(%)
Number of intermittent fans | 3 | xio = 30 {7a3

—
B3
a2
B

92.4 |(3a‘,-

otherwise
Additional infiltration
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
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 )
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14}
Window infiltration 025 - {020 (14 +108] = 0 {15}
Infiltration rate e AN+ I+ (15« (15 = 0 {16}
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then {18} = {17} » 201+(8), stherwise (18; = (18) 0.41 (1%
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 {15
Shelter factor {20 =1 -{0.07Ex (1 = 0.85 (20)

Infiltration rate incorporating shelter factor =g xeh= @2h

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | 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 | 4.7 |

ISTRICT,
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TER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22;3}:314 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |

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

044 | 043 | 0.42 | 038 | 037 | 0.33 | 0.33 | 0.32 | 0.35 | 0.37 | 0.39 | 0.41 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'QSE}

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) II"ES”}
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(Q_?,C)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(24a)m=io|o|o|o|o|o|o|o|o|o|o|o| (248)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(‘24&5)m=1 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24b)

¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24¢) = (23b); otherwise (24¢) = (22b) m + 0.5 x (23b)
(24c)-m:| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (240}

d) If natural ventilation or whole house positive input ventilation from loft

Windows Type 1 L 143 0.04] = (27
Windows Type 2 AU 141+ 0.04] = @n
Windows Type 3 YUIH14)2 0.04] = =7
Windows Type 4 14 3+ 0.04] = 27
Windows Type 5 U160+ 0.04] = @n
Windows Type 6 YUK 43+ 0.04] = 239 7
Windows Type 7 <143+ 0.041 = 2139 @n
Windows Type 8 XV 1.8 3+ 0.04] = 159 @7
Windows Type 9 063 A 14 3+ 0.04] = 0.84 (27
Floor [ 3554031 | x| o013 | =| 4620041 | | [ | |8
Walls Typel | 44905 | [ o040 | | 3546 | [ o018 | =| 638 | | [ | [¢z9)
Walls Type2 | 4841 | [ 663 | | 4178 | «[ o018 | =| 752 | | [ | [ 23
Roof [ 3554 | | o | | 3554 | x| o013 | =| 4s2 | | [ | [0
Total area of elements, m? (513
Pary wal [ew | Lo 1-Co ] 1 v
Internal wall ** | | |z2c)

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Internal wall **

Internal floor

126.43

35.54

N —

Internal ceiling 35.54 | | |

* 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)
Heat capacity Cm = S(A x k) {28, B30) + (32 + (328).. (3Zg) = (34)

Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K indicative Value: Medium (35}

(28).. (30} + (37 = (33

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 xY) calculated using Appendix K 9.23 (38}
if details of thermal bridging are not known (36} = 0.05 x (31)
Total fabric heat loss {33) + {36y = 53.04 {373

Ventilation heat loss calculated monthly {38)ym = 8,33 % (25ym x (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
o= | 3781 | 3757 | 3733 | 3624 | 36.03 | 35.08 | 3508 | 349 | 3544 | 3603 | 3645 | 36.88 (38
Heat transfer coefficient, W/K {39 = {37 + (38m
(39j;rn=| 90.85 | 90.61 | 90.38 | 89.28 | 89.07 | 88.12 | 88.12 | 87.94 | 88.49 | 89.07 | 89.49 | 89.92

Assumed occupancy, N 2.27 {44
if TFA>13.9,N=1+1.76 x[1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
if TFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 88.16 | (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)
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec |
Hot water usage in litres per day for each month Vd,m = factor from Table 1c¢ x (43)
{4y | 96.98 | 93.45 | 89.92 | 86.4 | 82.87 | 79.35 | 79.35 | 82.87 | 86.4 | 89.92 | 93.45 | 96.98
Total = Sumid4d), . = 1057.04  [(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= | 143 82 | 125.78 | 129.8 | 113.16 | 108.58 | 93.7 | 86.82 | 99.63 | 100.82 | 1175 | 128.26 | 139.28
Total = Sum{4Sy = 1387.13 |(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
48 m= | 2157 | 18.87 | 19.47 | 16.97 | 16.29 | 14.05 | 13.02 | 14.94 | 1512 | 17.62 | 19.24 | 20.89 | (48}
Water siorage Toss:
Storage volume (litres) including any solar or WWWHRS storage within same vessel 150 (47
If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
AR Biema FSAB 1Y Rrsion: 1.0.5.51 (SAP 9.92) - http:/Awww.stroma.com Page 3 of 10



TER WorkSheet: New dwelling design stage

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): (48}
Temperature factor from Table 2b {49
Energy lost from water storage, kWh/year (48) % (4% = (B
b) If manufacturer's declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (k\Wh/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 N EN 2 (32 2 (53 = 0 (54}
Enter (50) or (54) in (55) 0.92 (55
Water storage loss calculated for each month {(58ym = (85} x (4 Tym

(56 | 28.48 | 25.73 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | (56
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] = (50), else (57)m = (56)m where (H11) is from Appendix H

BT | 28.48 | 25.73 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | (57

-~
o
&

Primary circuit loss (annual) from Table 3
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

178.33 | 191.02 |

on to water heating)

(add gganoirarines if FGHRS--a-nti;or WWHRS"appiies seevAppendix G)
(63}m=|o|o|o|o|o|o|o|o|o|o|o|o| (53

Output from water heater
Baim= | 195.56| 172.52 | 181.54 | 163.24 | 160.33 | 143.77 | 138.57 | 151.38 | 150.9 | 169.24 | 178.33 | 191.02

Cuiput from water heater (annuald. . 1996.4 (54}
Heat gains from water heating, kWh/month 0.25 "~ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(_65}m=| 89.22 | 79.21 | 84.55 | 77.69 | 775 | 71.22 | 70.27 | 74.52 | 73.58 | 80.46 | 82.71 | 87.71 | ©%

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
@im= | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 (86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(_6?}m:| 17.98 | 15.97 | 12.98 | 9.83 | 7.35 | 6.2 | 6.7 | 8.71 | 11.69 | 14.85 | 17.33 | 18.48 | ®7

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(B8 | 199.81 | 201.88 | 196.65 | 185.53 | 171.49 | 158.29 | 149.48 | 147 41 | 152,63 | 163.75 | 177.79 | 190.99 | B

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(Ei&“a)m=| 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 59

Pumps and fans gains (Table 5a)
(mj;m:|3|3|3|3|3|3|3|3|3|3|3|3| {70}

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Losses e.g. evaporation (negative values) (Table 5)
(.71‘;m=| -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | -90.88 | 71

Water heating gains (Table 5)

(12vm= | 119.91 | 117.88 | 113.65 | 107.9 | 104.17 | 98.91 | 94.44 | 100.17 | 102.2 | 108.15 | 114.87 | 117.89 | o
Total internal gains = {GENM + B7m + (B8 m + (8% + T8m + 7Hm + F&m
(73 | 307.78 | 3958 | 383.37 | 363.34 | 343.00 | 323.49 | 310.71 | 316.37 | 326.61 | 346.83 | 370.08 | 387.43 %

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

No
No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North

0.63

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ W
North  asx| o077 x [ 120 x| 1063 | <[ os3 x [ o7 ] = 3.93 |7
North  nox[ o077 x| 318 | x| 1083 | x| o063 x[ o7 | =] 1033 |ow
North  sox[ o077 x| 18 | x| 1083 | x| o063 x| o7 | = 5.85 |74
North  aex[ o077 x| 12 | x| 1083 | x| o063 s 07 ] =] 3.9 74
North  oax[ o077 s 121 | x| 2032 | x| oe3 s 07 | = 7.51 |74
North  oax[ o077 «f 318 | x| 2032 | x[ oe3 o7 el 1075 o

1

0.63
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TER WorkSheet: New dwelling design stage

x| 18 | x| s925 | x| oes | x| o7 | =] 325 |os
x| 12 x| se2s | x| o063 | x[ o7 | =] 2173 |os
s 121 | x| as2 | x| oes | x| o7 | =| 1535  |os
x| 88 | x| a2 | x| oes | x| o7 | =] 4035 |o
x| 18 x| ams2 | x| oes | x| o7 | =] 2284 Joa
x| 12 | x| as2 | <] o063 | x[ o7 | =] 1523 |ow
x| 120 | x| 2419 | x| o063 | x[ o7 | =] 8.95 [
x| 318 | x| 2419 | x| o0es | x| o7 | =] 2351 |om
s 18 x| 2419 | x| ees | x| o7 | =] 133 |os
x| 12 | x| o419 | x| oes | x[ 07 | =] 8.87 |74
121 | x| 1312 | x| o083 | x[ o7 | =] 4.85 |74
x| 818 | x| 1312 | x| o063 | x[ o7 | =] 1215 |ow
x| 18 | x| 1312 | <] oes | x| o7 | =] 7.22 |7
x| 12 x| 1sa2 |« oes | x| o7 | =] 4.81 [
x [ 121 | x| sss | x| o0es | x| o7 | =] 3.28 [
x| 318 | x| sss | x| oes | «[ o7 | =] 8.61 |74
N | <] | x| | Cor ][ sw e

|

|

|

| | | = |

| | e | | = |

South o“sxl 077 | x | 23 | X | 97.53 | X | 0.63 | ¢ | | |
South  oex| o077 | x| 12 | x| ersa | x| o3 | x| o7 | =| 3 |os
South  wex| o077 | x| 18 | x| ersa | «[ o3 | x| o7 | =| s3e5 |
South  wex| o077 | x| 23 | x| 11023 | x| oss | x| 07 | = | 77.48 [72:
South  aex[ o077 | = | 1.2 | x| 11023 | x| o063 | = | 0.7 | = | 40.43 [
South  osx| o077 | x| 18 | x| 11023 | x| o3 | x| o7 | =| 064 |o®
South  osx| o077 | x| 23 | x| 11487 | x| o3 | x| o7 | =| 74 |o®
South  osx| o077 | x| 12 | x| 11487 | x[ o | x| o7 | =| 413 |om
South  oex| o077 | x| 18 | x| 11487 | x[ o3 | x| o7 | =| 310 |u®
South  woel o077 | x| 23 | x| 1108 | «[ o0e3 | x| o7 | = wm J|om
South  aex| o077 | x| 1.2 | x| 11055 | x| o063 | x| 0.7 | = | 40.54 |72
South  oex| o077 | x| 18 | x| 11088 | x[ o3 | x| o7 | =] 6081 7
South  osx| o077 | x| 23 | x| 10801 | x| o3 | x| o7 | =| 7502 |o®
South  osx| o077 | x| 12 | x| 10801 | x[ o3 | x| o7 | =| 3961 |7
South  osx| o077 | x| 18 | x| 10801 | x| o3 | x| o7 | =| s042 |om
South  gse| o077 | x| 23 | x| 1048 | <[ o0e3 | x| o7 | = 7373 |um
South  aex| o077 | x| 12 | x| 1048 | «[ o3 | x| o7 | =| 38ar |o®
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TER WorkSheet: New dwelling design stage

x[ 18 | x| 10480 | x| o0e3 | x| o7 | =] 57.7 |73
x| 23 | x| 1018 | x| o063 | x[ o7 | =] 116 |ou
s 12 | x| 1018 | x| o3 | x| o7 | =| srar  |o®
x| 18 | x| 1ms | x| oes | x| o7 | =] se0s |u®
x| 23 | x| 85 | x| o063 | x[ o7 | =] ss0s [|u®
x| 12 | x| 85 || o063 | x[ o7 | =] 3020 [|7u
x| 18 | x| 85 | x| o063 | x[ o7 || 4543 |om
x| 23 | x| ss42 | x| oes | x| o7 | =] sses |om
s 12 x| ssa2 | x| oes | x| o7 | =] 2032 [o®
x| 18 | x| ssa2 | x| oes | x[ o7 | =] s040 |om
x| 23 | x| 404 | x| oss | x| o7 | | 28.4 |73
w12 x| a0a | s ees | x| o7 | = 1482 |um
x [ as x| a0a | <[ e | x| o7 | = 2222  |um
x| o083 | x| 1984 | x| o063 | x[ o7 | =] 3.78 |
x| o083 | x| 1984 | x| o063 | x[ o7 | =] 3.78 |53
x| oes | x| ssa2 | x| oes | x[ o7 | =] 7.4 E
x| o0e3 | x| ss4 | x| oes | x| | = |

|

|

|

| | | =1

| | o] |
West  omx| o077 | x| o3 | x| 11577 | x[ o3 | x| | = |
West  gox] o077 | x| oe3 | x| 11022 | x| o3 | x| o7 | =| 2122 |eo
West  asx] o077 | x| o3 | x| 11022 | <[ o3 | x| o7 | =| 2122 |am
West o9« o077 | x| o063 | x| oae8 | x| o0e3 | x| o7 | =| 1823 |ow
West  oox] o077 | x| o3 | x| o4e8 | x| o063 | x| o7 | =| 1823 |o®
West  oox] o077 | x| o3 | x| 73se | x| o3 | x| o7 | =| 1417 |oo
West  osx|] o077 | x| o3 | x| 7350 | x| o3 | x| o7 | =| 1417 |eo
West  osx|] o077 | x| o3 | x| 450 | x[ o3 | x| o7 | =] 8.78 it
West  gex] o077 | x| o3 | x| 4550 | x[ o3 | x| o7 | =] 8.78 i
West  o9x[ o077 | x| o063 | x| 2449 | x| 0e3 | x| o7 | =] 4.72 |
West  aox| o077 | x| oe3 | x| 2440 | x[ o063 | x| o7 | =] 4.72 |53
West  oox] o077 | x| o3 [ x| 1615 | x| o3 | x| o7 | =] 3.11 [
West  oox] o077 | x| o3 | x| 1615 | x| o3 | x| o7 | =] 3.11 [y
Solar gains in watts, calculated for each month B%m = Sum{74m . {EDm
@3 | 1073 | 18471 | 260.33 | 339.35 | 398.36 | 404.20 | 386.05 [ 340.17 [ 28713 [ 205.05 | 12882 | 0167 | 53
Total gains — internal and solar (84)m = (73)m + (83)m , watts
@aym= | 505.08 | 58051 | 6437 | 70260 | 741.44 | 727.77 | 696.76 [ 656.53 [ 613.74 [ 55270 | 408,80 | 47011 | @34

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Temperature during heating periods in the living area from Table 9, Th1 (°C) (855
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
{8Gm= 1 0.99 0.98 0.95 0.87 0.71 0.54 0.59 0.82 0.98 0.99 1 (88

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
(S?j;m:| 19.69 | 19.86 | 20.12 | 20.46 | 20.76 | 20.94 | 20.99 | 20.98 | 20.86 | 20.49 | 20.03 | 19.66 | @7

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
{88}m=| 19.86 | 19.86 | 19.86 | 19.88 | 19.88 | 19.89 | 19.89 | 19.89 | 19.88 | 19.88 | 19.87 | 19.87 | (88

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(ag)mz| 0.99 | 0.99 | 0.97 | 0.93 | 0.82 | 0.61 | 0.41 | 0.46 | 0.74 | 0.94 | 0.99 | 1 | (8%

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(9L‘3)m=| 18.14 | 18.38 | 18.76 | 19.26 | 19.64 | 19.85 | 19.88 | 19.88 | 19.78 | 19.3 | 18.64 | 18.1 (50}

A = Living arsa + (4} = 0.15 2

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 = fLA) x T2
(92 é 20.01 | 20.05

@am=| 099 | o098 | 097 | 092 | 0.81 062 | 043 | 0.48 | 0.75 | 094 | 0098 | 0.99 | @4
Useful gains, hmGm , W = (94)m x (84)m

(@ | 5oo.s7| 571.24 | 622.24 | 646.68 | 603.13 | 452.19 | 300.27 | 314.88 | 458.74 | 517.14 | 490.74 | 475.93 | (35}
Monthly average external temperature from Table 8

(%)m=| 43 | 49 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 74 | 42 | (46}
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m- (96)m ]

@7 |1277.76| 1241.34| 1126.49| 940 .47 | 722.33 | 476.48 | 303.66 | 320.43 | 516.6 | 790.53 |1o51.o4| 1270.83| (@7
Space heating requirement for each month, kWWh/month = 0.024 x [(97)m — (95)m] x (41)m

{8y | 578.01 | 450.31 | 375.16 | 211.53 | 88.68 | 0 | 0 | 0 | 0 | 203.41 | 403 .41 | 591.41

Total per year (K&hRfyean = Sum(9®) as.p = 2901.92 |(93}

Space heating requirement in kWh/m2/year (99)

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201
Fraction of space heat from main system(s) {202y =1 (2081 = 1 {202}
Fraction of total heating from main system 1 (204) = (202) » |1 - 203 = 1 {204}
Efficiency of main space heating system 1 93.5 (208}
Efficiency of secondary/supplementary heating system, % 0 {208

AR Biema FSAB 1Y Rrsion: 1.0.5.51 (SAP 9.92) - http:/Awww.stroma.com Page 8 of 10



TER WorkSheet: New dwelling design stage

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl kWh/year
Space heating requirement (calculated above)
| 578.01 | 450.31 | 375.16 | 211.53 | 88.68 | 0 | 0 | 0 | 0 | 203.41 | 403.41 | 591.41 |

@211)m = {[(98)m x (204)] } x 100 + (206) {211
| 618.19| 48161 | 401.24 | 226.24 | 94.85 | 0 | 0 | 0 | 0 | 217.55 | 431.46 | 632.53
Total ddh/year)y =Sum@ii}, | - = 3103.66 (Z113

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

Totad KWihiyear) =BumiZ1d), | . = 0 (2153

Water heating

Output from water heater (calculated above)
| 195.56| 172.52 | 181.54 | 163.24 | 160.33 | 143.77 | 138.57 | 151.38 | 150.9 | 169.24 | 178.33 | 191.02

Efficiency of water heater 79.8 {214}
(217}:314 87.53 | 87.26 | 86.71 | 85.51 | 83.31 | 79.8 | 79.8 | 79.8 | 79.8 | 85.31 | 86.93 | 87.63 217,

,\
¥
s
i

Fuel for water heating, kWWh/month
2199m=_(64)m x 100 + (217)m
(21?;)m:| 223.42| 197.71 | 209.37 | 190.91 | 192.45 | 180.17 | 173.65 | 189.69 | 189.00 | 198.4 | 205.15 | 217.99

Total = Sum218a}

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

Electricity for lighting (232}
Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 5864.1 (328}

Energy Emission factor Emissions
kWh/year kg CO2/year

kg CO2/kWh
Space heating (main system 1) @11y % = (26'3}
Space heating (secondary) @218 x = II'(Z%)
Water heating 215 x = (264}
Space and water heating (1) + (200 + (285 + (B4 = S
Electricity for pumps, fans and electric keep-hot ~ 231: x = (257)
Electricity for lighting {232y = (263}
Total CO2, kg/year sun of (388).{271) = (27;2}

TER = 28.64 (273)
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Softw

N

Stroma FSAP 2012 Software Versi

Version: 1.0.5.51

2B4P

Address :

Area(m?) Av. Height(m) Volume(m?)

Ground floor 4059 (3 x | 26
First floor 40.59 (i x | 28 |(2b) | 113.65 |(3b‘,-

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

Dwelling volume (BartAhEOH3E+3)E G = 219.19 5

main secondary other total m? per hour
heating heating

Number of chimneys | 0 | * | 0 | * | 0 | = | 0 | x40 = II'(‘M)
Number of open flues | 0 | + | 0 | * | 0 | = | 0 | K30 = II'(%)
Number of intermittent fans | 4 | xio = 40 {7a3

—
B3
a2
B

105.53 |(3a‘,-

otherwise
Additional infiltration
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
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 )
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14}
Window infiltration 025 - {020 (14 +108] = 0 {15}
Infiltration rate e AN+ I+ (15« (15 = 0 {16}
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then {18} = {17} » 201+(8), stherwise (18; = (18) 0.43 (1%
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 {15
Shelter factor {20 =1 -{0.07Ex (1 = 0.85 (20)

Infiltration rate incorporating shelter factor =g xeh= @2h

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | 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 | 4.7 |

ISTRICT,
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DER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22;3}:314 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |

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

047 | 046 | 0.45 | 0.4 0.4 | 0.35 | 0.35 | 0.34 | 0.37 | 0.4 | 0.41 | 0.43 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'QSE}

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) II"ES”}
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(Q_?,C)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(24a)m=io|o|o|o|o|o|o|o|o|o|o|o| (248)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(‘24&5)m=1 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24b)

¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24¢) = (23b); otherwise (24¢) = (22b) m + 0.5 x (23b)
(24c)-m:| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (240}

d) If natural ventilation or whole house positive input ventilation from loft

Windows Type 1 A2 ) 0.04] = (27
Windows Type 2 123+ 0.04] = @n
Windows Type 3 U132+ 0.04] = @7
Windows Type 4 U120 0.04] = 27
Windows Type 5 12 004 = @
Windows Type 6 A2 3 0.04] = 2.06 (275
Windows Type 7 1204 0.04] = 206 @7
Windows Type 8 XV 1.2 3+ 0.04] = 137 @7

Floor [ 4050015 | «| 013 | =[s2t6m19 | | 75 | [3044.261]2%
Walls Type1 | 4720 | | 93 | | 3790 | x| o014 | =[ 532 | | e | |[227048]c%
Walls Type2 | s003 | | 6 | | 4493 | x| o014 | = 620 | | 60 | [260575]c»
Roof [ 4050 | | o | [ 4050 | «| o011 | = 446 | | o | | ses3 [om
Total area of elements, m? a1
Party wall | 4246 | x| o | =[ o | [ 4 | [1910700]c52
Internal wall ** | 39 | | 3080.68 |(32¢)
Internal wall ** | 9 | | 1137.881 |(2~2c;)

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Internal floor [ 18 | [7306207 |32
Internal ceiling [ o | [3e53113]w2e

* 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) 28) .00+ (32 = 38.55 (33

Heat capacity Cm = S(A x k) {(28) {30} + (32} » (32a}...(32¢) = 16519.01 34

Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K = (34} - {4y = 203.49 (35

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

Thermal bridges : S (L xY) calculated using Appendix K 15.05 {36)
if details of thermal bridging are not known (36} = 0.05 x (31)
Total fabric heat loss 33+ (38 = 53.61 {37
Ventilation heat loss calculated monthly (383 = .33 x {25Mm x {5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(3%m= | 44.11 43.8 435 4208 | 4181 | 4058 | 4058 | 40.35 | 41.05 | 41.81 | 4235 | 42.01 (38
Heat transfer coefficient, W/K {E0m = (37 + (38m

= 38
{39}m=| 97.72 | 97.41 | 97.11 | 95.69 | 95.42 | 94.18 | 94.18 | 93.95 | 94.66 | 95.42 | 95.96 | 96.52

Average = Sum{d% o f12= 95.68 |(39)-
{40 = {384 = {

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

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 93.22 | {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==|102.54| 98.81 | 95.08 | 91.35 | 87.62 | 83.89 | 83.89 | 87.62 | 91.35 | 95.08 | 98.81 |102.54

Total = Sumid), = 1118.59 |(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 me | 152.06| 132.99 | 137.24 | 119.65 | 114.8 | 99.07 | 9158 | 105.34 | 106.6 | 124.23 | 13561 | 147.26

Total = Sum{48h.. = 1466.65 |(45‘,-
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46}m=| 22.81 | 19.95 | 20.59 | 17.95 | 17.22 | 14.86 | 13.77 | 15.8 | 15.99 | 18.63 | 20.34 | 22.09 | (48}
Water siorage Toss:
Storage volume (litres) including any solar or WWWHRS storage within same vessel 210 (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:

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

a) If manufacturer’s declared loss factor is known (k\Wh/day): 1.42
Temperature factor from Table 2b 0.54

Energy lost from water storage, kWh/year {48y x (4% = 0.77
b) If manufacturer's declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day)

If community heating see section 4.3

Volume factor from Table 2a

Temperature factor from Table 2b

Energy lost from water storage, kWh/year SN x BN X{E)Y » % =
Enter (50) or (54) in (55) 0.77
Water storage loss calculated for each month {{3Gym = {B8) « (41m

(55}m=| 23.77 | 21.47 | 23.77 | 23 | 23.77 | 23 | 23.77 | 23.77 | 23 | 23.77 | 23 | 23.77 |
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

(5?}m=| 23.77 | 21.47 | 23.77 | 23 | 23.77 | 23 | 23.77 | 23.77 | 23 | 23.77 | 23 | 23.77 |

H

Primary circuit loss (annual) from Table 3
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(3m= | 23,26 12221 23.26 | 2251 | 23.26 22:21..1..23.26

Output from water heater
By | 199.09| 175.47 | 184.27 | 165.16 | 161.84 | 144 .58 | 138.83 | 152.37 | 152.12 | 171.26 | 181.12 | 194.3

{48}
&5
{50

1)

&5

(83

(54}
&5

(56}

Qutput from water heater (annuaty. . 2020.43 {84y

Heat gains from water heating, kWh/month 0.25 "~ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(55)m==| 88.19 | 78.21 | 83.26 | 76.2 | 758 | 69.35 | 68.15 | 72.65 | 71.86 | 78.93 | 815 | 86.59 |

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

&5

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(Giym= | 124.24 | 124.24 | 124.24 | 12424 | 12424 | 124.24 | 12424 | 124.24 | 12424 | 124.24 | 12424 | 124.24

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m:| 20.59 | 18.29 | 14.88 | 11.26 | 8.42 | 7.11 | 7.68 | 9.98 | 13.4 | 17.01 | 19.86 | 2117 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
BB | 221.89| 22419 | 218.39 | 206.04 | 190.44 | 175.79 | 166 | 163.7 | 169.5 | 181.85 | 197.44 | 212.1 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69}m=| 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 |

Pumps and fans gains (Table 5a)
(70)m=|o|o|o|o|o|o|o|o|o|o|o|o|
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DER WorkSheet: New dwelling design stage

Losses e.g. evaporation (negative values) (Table 5)
(.71‘;m=| 99.39 | 99.39 | 99.39 | 99.39 | 99.39 | 99.39 | -99.39 | -99.39 | -99.39 | -99.39 | 99.39 | -99.39 | 71

Water heating gains (Table 5)

(12vm= | 118.53| 116.38 | 111.91 | 105.83 | 101.88 | 96.32 | 916 | 97.65 | 99.8 | 106.09 | 113.2 | 116.39 | 7z
Total internal gains = GEym + {87 + (B8 + {8%m + T8m + T+ Fiim
7oy | 42120 | 41913 | 405.44 | 383.4 | 361.02 | 330.40 | 325.55 | 3316 | 342.97 | 365.23 | 300.77 | 409.92 (73

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

No
No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North

0.63

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ W
North  asx| o077 x [ oes | x| 103 | <[ os3 x [ o7 ] = 3.12 |7
North  nox[ o077 x| 318 | x| 1083 | x| o063 x[ o7 | =] 1033 |ow
North  sox[ o077 x| 18 | x| 1083 | x| o063 x| o7 | = 5.85 |74
North  aex[ o077 x| 12 | x| 1083 | x| o063 s 07 ] =] 3.9 74
North  oax[ o077 [ o0 | x| 2032 | x| o063 s 07 | = 5.96 |74
North  oax[ o077 «f 318 | x| 2032 | x[ oe3 o7 el 1075 o

1

0.63
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DER WorkSheet: New dwelling design stage

x| 18 | x| s925 | x| oes | x| o7 | =] 325 |os
x| 12 x| se2s | x| o063 | x[ o7 | =] 2173 |os
s oo | x| a2 | x[ o3 | x| o7 | =| 1218 |os
x| 88 | x| a2 | x| oes | x| o7 | =] 4035 |o
x| 18 x| ams2 | x| oes | x| o7 | =] 2284 Joa
x| 12 | x| as2 | <] o063 | x[ o7 | =] 1523 |ow
x| o | x| 2419 | x| o0es | x| o7 | =] 7.1 [
x| 318 | x| 2419 | x| o0es | x| o7 | =] 2351 |om
s 18 x| 2419 | x| ees | x| o7 | =] 133 |os
x| 12 | x| o419 | x| oes | x[ 07 | =] 8.87 |74
« oo | x| 1312 | x| o0e3 | x[ o7 | =] 3.85 |74
x| 818 | x| 1312 | x| o063 | x[ o7 | =] 1215 |ow
x| 18 | x| 1312 | <] oes | x| o7 | =] 7.22 |7
x| 12 x| 1sa2 |« oes | x| o7 | =] 4.81 [
x| oo | x| sss | x| oes | x| o7 | =] 26 [
x| 318 | x| sss | x| oes | «[ o7 | =] 8.61 |74
N | <] | x| | Cor ][ sw e

|

|

|

| | | = |

| | e | | = |

South o“sxl 077 | x | 1.2 | X | 76.57 | X | 0.63 | ¢ | | |
South  oex| o077 | x| 18 | x| sz | x[ o3 | x| o7 | =| 412 |o®
South  wex| o077 | x| 23 | x| ersa | «[ o3 | x| o7 | =| 7035 |um
South  wox| o077 | x| o0e3 | x| oers3 | x| o0es | x| o7 | = 1878 |o®
South  oex| o077 | x| 12 | x| ersa | x| o0es | x| o7 | =| 3577 |z
South  osx| o077 | x| 18 | x| ersa | x| o3 | x| o7 | =| s3e5 |o®
South  osx| o077 | x| 23 | x| 11023 | x[ o | x| o7 | =| 7951 |7
South  osx| o077 | x| oe3 | x| 11023 | x| o3 | x| o7 | =| 2122 |om
South  oex| o077 | x| 12 | x| 11023 | x| o3 | x| o7 | =| 4043 |u®
South  woel o077 | x| 18 | x| 11023 | «[ o0e3 | x| o7 | =] e0ssa |om
South  wex| o077 | x| 236 | x| 11487 | x[ o0e3 | x| o7 | =[ 88 |3
South  oex| o077 | x| o063 | x| 11487 | x| o3 | x| o7 | =| 2212 |ua
South  osx| o077 | x| 12 | x| 11487 | x[ o3 | x| o7 | =| 413 |og
South  osx| o077 | x| 18 | x| 11487 | x[ o3 | x| o7 | =| 310 |o®
South  osx| o077 | x| 236 | x| 11088 | x[ oes | x| o7 | =| 7073 s
South  gsel o077 | x| o083 | x| 1108 | <[ o0e3 | x| o7 | = 2128 |um
South  aex| o077 | x| 12 | x| 11088 | «[ o3 | x| o7 | =| 4054 |om
AR Biema FSAB 1Y Rrsion: 1.0.5.51 (SAP 9.92) - http:/Awww.stroma.com Page 6 of 9



DER WorkSheet: New dwelling design stage

x| 18 | x| 11055 | x| oes | x| o7 | =] e0sr |om
x| 236 | x| 10801 | x| o063 | x[ o7 | =] 77.9 7
[ o3 | x| 10801 | x[ o3 | x| o7 | =] 20.8 B&:
x| 12 | x| q801 | x| oes | x| o7 | =] see1 |o®
x| 18 | x| 10801 | x| o063 | x[ o7 | =] ses2 [|u®
x| 236 | x| 1048 | <] o063 | x[ o7 | =] 1ses |7m
x| o083 | x| 1048 | x| o063 | x[ o7 | =] 20.2 &
x [ 12 x| 10489 | x| oes | x| o7 | =] 3841 |o®
s 18 | x| 10480 | x| o0e3 | x| o7 | =] 57.7 G&
x| 236 | x| 10180 | x| oes | x[ o7 | =] 7348 |om
x| o063 | x| 1018 | x| o083 | x[ o7 | =] 1062 |0®
x| 12 | x| 10180 | x| o063 | x[ o7 | =] a7ar |owm
x| 18 | x| 1018 | <] o063 | x[ o7 | =] seos |7
x| 236 | x| 85 | «| o063 | x[ o7 || sese |om
x| o063 | x| 85 | x| o063 | x[ o7 | =] 15.9 72
| 12 | x| sse | x| oes | «[ o7 | =] 3020 |o®
| | < | | * | | | | = |

|

|

|

Solar gains in watts, calculated for each month B3 = Sum 74 . (B2ym
(BHme= 108.79| 184.51 | 253.9 | 322.83 | 373.32 | 376.91 | 360.68 | 3213 | 277.11 | 203.97 | 130.07 | 93.3 | {83}

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

By | 530.os| 603.64 | 659.34 | 706.22 | 734.34 | 716.4 | 686.23 | 652.91 | 620.08 | 569.2 | 520.84 | 503.22 | (84

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

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
{@6yr= | 0.99 0.99 0.98 0.95 0.88 0.73 0.57 0.62 0.83 0.98 0.99 0.99 (88)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
(87}m==| 19.83 | 19.96 | 20.17 | 20.44 | 20.69 | 20.86 | 20.92 | 20.91 | 20.79 | 20.48 | 20.1 | 19.81 | (&7

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88}m=| 19.92 | 19.92 | 19.92 | 19.04 | 19.04 | 19.95 | 19.95 | 19.95 | 19.95 | 19.04 | 19.93 | 19.93 | @8

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m==| 0.99 | 0.98 | 0.97 | 0.93 | 0.83 | 0.65 | 0.45 | 05 | 0.76 | 0.94 | 0.98 | 0.99 | (3%

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
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DER WorkSheet: New dwelling design stage

(90};11:| 18.35 | 18.54 | 18.85 | 19.25 | 19.59 | 19.8 | 19.85 | 19.85 | 19.73 | 19.32 | 18.78 | 18.33 (o

LA =Liing arga + () = 0.14 g1

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 = fLA) x T2
(92}m=| 18.56 | 18.74 | 19.03 | 19.42 | 10.74 | 19.95 | 20 | 20 | 19.88 | 19.48 | 18.96 | 18.54 | (32

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
@3m=| 1856 | 1874 | 19.03 | 1942 | 1974 | 19.95 20 20 10.88 | 19.48 | 18.96 | 18.54 5%

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

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

(94}m=| 0.99 | 0.98 | 0.96 | 0.92 | 0.83 | 0.65 | 0.46 | 05 | 0.76 | 0.93 | 0.98 | 0.99 | (34)
Useful gains, hmGm , W = (94)m x (84)m
@5m= | 523.97| 591.49 | 634.56 | 649.63 | 606.1 | 464.04 | 313.41 | 327.74 | 468.35 | 529.12 | 500.96 | 498.48 | (35}

Monthly average external temperature from Table 8
(95},m=| 43 | 49 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 4.2 | (5

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m- (96)m ]
{7y |1393.13| 1348.51| 1217.2 |1006.54| 767.59 | 503.83 | 320.24 | 337.95 | 54733 | 847 55 |1138.36| 1383.93| o7

s h/month = 0.024.%.}97)m — (95)m

irement fg

(201
) ] (202) = 1 - (207} {202
Fraction of total heating from main system 1 {204) = (202) = [1 - 203)} = 1 (204
Efficiency of main space heating system 1 237.85 {206}
Efficiency of secondary/supplementary heating system, % 0 (208}
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)
| 646.66| 508.72 | 433.49 | 256.98 | 120.15 | 0 | 0 | 0 | 0 | 236.91 | 452.45 | 658.78 |
(211)m = {[(98)m x (204)] } x 100 = (206) {211}
| 271.88| 213.88 | 182.25 | 108.04 | 50.52 | 0 | 0 | 0 | 0 | 99.61 | 190.23 | 276.97
Totad KWihiyear) =BumiZit), | . = 1393.38 k)

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 + (208)
(215)n140|o|o|o|o|o|o|o|o|o|o|o

Total (Ayean =Sumz1%), | = 0 215}

Water heating

Output from water heater (calculated above)
| 199.09| 175.47 | 184.27 | 165.16 | 161.84 | 14458 | 138.83 | 152.37 | 152.12 | 171.26 | 181.12 | 194.3

Efficiency of water heater 281.48 {218}
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DER WorkSheet: New dwelling design stage

(21?’}m=| 281 .48| 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | @17

Fuel for water heating, kWWh/month
2199m=_(64)m x 100 + (217)m
(219}m=| 70.73 | 62.34 | 65.46 | 58.68 | 57.49 | 51.36 | 49.32 | 54.13 | 54.04 | 60.84 | 64.35 | 69.03

Total = Sum21%8), |, = 717.77 |(;>_19)

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1393.38

Water heating fuel used 717.77

Electricity for pumps, fans and electric keep-hot

Total electricity for the above, kWh/year sum of (230s)...(230g) = |I|(zs‘=:>

Electricity for lighting 363.7 {232

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 247486 |{358)

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @11 x = (2«31)

{215

Dwelling CO2 Emission Rate
El rating (section 14)
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TER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Softw

N

Stroma FSAP 2012 Software Versi

Version: 1.0.5.51

2B4P

Address :

Area(m?) Av. Height(m) Volume(m?)

Ground floor 4059 (3 x | 26
First floor 40.59 (i x | 28 |(2b) | 113.65 |(3b‘,-

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

Dwelling volume (BartAhEOH3E+3)E G = 219.19 5

main secondary other total m? per hour
heating heating

Number of chimneys | 0 | * | 0 | * | 0 | = | 0 | x40 = II'(‘M)
Number of open flues | 0 | + | 0 | * | 0 | = | 0 | K30 = II'(%)
Number of intermittent fans | 3 | xio = 30 {7a3

—
B3
a2
B

105.53 |(3a‘,-

otherwise
Additional infiltration
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
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 )
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14}
Window infiltration 025 - {020 (14 +108] = 0 {15}
Infiltration rate e AN+ I+ (15« (15 = 0 {16}
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then {18} = {17} » 201+(8), stherwise (18; = (18) 0.39 (1%
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 {15
Shelter factor {20 =1 -{0.07Ex (1 = 0.85 (20)

Infiltration rate incorporating shelter factor =g xeh= @2h

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | 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 | 4.7 |

ISTRICT,
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TER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22;3}:314 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |

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

042 | o041 | 0.4 | 036 | 035 | 0.31 | 0.31 | 0.3 | 0.33 | 0.35 | 0.37 | 0.39 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'QSE}

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

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(Q_?,C)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]

(_24a)m=i 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | {245}
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(‘24&5)m=1 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24b)

¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24¢) = (23b); otherwise (24¢) = (22b) m + 0.5 x (23b)
(24c)-m:| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (240}

d) If natural ventilation or whole house positive input ventilation from loft

Windows Type 1 L 143 0.04] = (27
Windows Type 2 XU 1.4)+ 0.04] = @n
Windows Type 3 ST 14 ) 0.04] = @7
Windows Type 4 A1 1.4 )+ 0.04] = @7
Windows Type 5 U160+ 0.04] = @n
Windows Type 6 YUK 43+ 0.04] = 239 (275
Windows Type 7 A 1434004 = 2.39 @7
Windows Type 8 VRO 4 3+ 0.04] = 159 a7
Floor [ 4050015 | «| o013 | =| 5216719 | | | | |23
Walls Type1 | 4720 | | 93 | [ 3700 | x| o018 | =[ 684 | | | | |9
Walls Type2 | s003 | | 6 | [ 44903 | x| o018 | =[ 800 | | | | |29
Roof [ 4050 | | o | [ 40850 | «| o013 | =[ s28 | | | | |3
Total area of elements, m? a1
Party wall | 42 .46 | % | 0 | = | 0 | | | | |(3£,
Internal wall ** | | | aze;
Internal wall ** | | |20
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TER WorkSheet: New dwelling design stage

Internal floor | | | |
Internal ceiling | | | | 2223

* 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) 28) .00+ (32 = 45.06 (33

Heat capacity Cm = S(A x k) {(28)...{30) + (32) + (32a}...{32e) = 16519.01 {34
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K indicative Vakie: Medium (35

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

Thermal bridges : S (L xY) calculated using Appendix K 0.47 {36)
if details of thermal bridging are not known (36} = 0.05 x (31)
Total fabric heat loss 33+ (38 = 54.53 {37
Ventilation heat loss calculated monthly (383 = .33 x {25Mm x {5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(3%m= | 4252 | 4228 | 4203 | 409 40.69 39.7 39.7 39.51 | 40.08 | 4069 | 41.12 | 4157 (38
Heat transfer coefficient, W/K {E0m = (37 + (38m

= 3
{39}m=| 97.05 | 96.8 | 96.56 | 95.42 | 95.21 | 94.22 | 94.22 | 94.04 | 94.6 | 95.21 | 95.64 | 96.09

Average = Sum{3%).. . /2= 95.42 |(39)

Assumed occupancy, N (42
if TFA>13.9,N=1+1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
if TFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 93.22 | {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==|102.54| 98.81 | 95.08 | 91.35 | 87.62 | 83.89 | 83.89 | 87.62 | 91.35 | 95.08 | 98.81 |102.54

Total = Sumid), = 1118.59 |(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 me | 152.06| 132.99 | 137.24 | 119.65 | 114.8 | 99.07 | 9158 | 105.34 | 106.6 | 124.23 | 13561 | 147.26

Total = Sum{48h.. = 1466.65 |(45‘,-
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46}m=| 22.81 | 19.95 | 20.59 | 17.95 | 17.22 | 14.86 | 13.77 | 15.8 | 15.99 | 18.63 | 20.34 | 22.09 | (48}
Water siorage Toss:
Storage volume (litres) including any solar or WWWHRS storage within same vessel 150 (47}

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

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

a) If manufacturer’s declared loss factor is known (k\Wh/day):
Temperature factor from Table 2b 0.54

Energy lost from water storage, kWh/year {48y x (4% = 0.92
b) If manufacturer's declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day)

If community heating see section 4.3

Volume factor from Table 2a

Temperature factor from Table 2b

-
o (=3 N ~

Energy lost from water storage, kWh/year SN x BN X{E)Y » % =
Enter (50) or (54) in (55) 0.92
Water storage loss calculated for each month {{3Gym = {B8) « (41m

(55}m=| 28.48 | 25.73 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 |
If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) — (H11)] = (50), else (57)m = (56)m where (H11) is from Appendix H

(5?}m=| 28 .48 | 25.73 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 |

H

Primary circuit loss (annual) from Table 3
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(3m= | 23,26 12221 23.26 | 2251 | 23.26 22:21..1..23.26

Output from water heater
By | 203.81 | 179.73 | 188.98 | 169.72 | 166.55 | 14914 | 143 55 | 157.09 | 156.68 | 175.98 | 185.69 | 199.01

{48}
&5
{50

1)

&5

(83

(54}
&5

(56}

Qutput from water heater (annuaty. . 2075.92 {84y

Heat gains from water heating, kWh/month 0.25 "~ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(55)m==| 91.96 | 81.61 | 87.03 | 79.84 | 79.57 | 73 | 71.92 | 76.42 | 75.51 | 82.7 | 85.15 | 90.36 |

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

&5

Metabolic gains (Table 5), Watts

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(Giym= | 124.24 | 124.24 | 124.24 | 12424 | 12424 | 124.24 | 12424 | 124.24 | 12424 | 124.24 | 12424 | 124.24

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m:| 20.59 | 18.29 | 14.88 | 11.26 | 8.42 | 7.11 | 7.68 | 9.98 | 13.4 | 17.01 | 19.86 | 2117 |

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
BB | 221.89| 22419 | 218.39 | 206.04 | 190.44 | 175.79 | 166 | 163.7 | 169.5 | 181.85 | 197.44 | 212.1 |

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69}m=| 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 |

Pumps and fans gains (Table 5a)
(70}m=|3|3|3|3|3|3|3|3|3|3|3|3|
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TER WorkSheet: New dwelling design stage

Losses e.g. evaporation (negative values) (Table 5)
(.71‘;m=| 99.39 | 99.39 | 99.39 | 99.39 | 99.39 | 99.39 | -99.39 | -99.39 | -99.39 | -99.39 | 99.39 | -99.39 | 71

Water heating gains (Table 5)

(_‘72}m:| 1236 | 121.45 | 116.97 | 110.89 | 106.95 | 101.39 | 96.67 | 102.72 | 104.87 | 111.16 | 118.27 | 121.45 | 7z
Total internal gains = BENN + @7+ E8m + {%m +~ TOHm + Tim + Fim
7oy | 42036 | 4272 | 413.51 | 301.47 | 369.08 | 347.56 | 333.62 | 33067 | 351.04 | 373.3 | 308.84 | 417.09 (73

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

No
No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North

0.63

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ W
North  asx| o077 x [ oes | x| 103 | <[ os3 x [ o7 ] = 3.12 |7
North  nox[ o077 x| 318 | x| 1083 | x| o063 x[ o7 | =] 1033 |ow
North  sox[ o077 x| 18 | x| 1083 | x| o063 x| o7 | = 5.85 |74
North  aex[ o077 x| 12 | x| 1083 | x| o063 s 07 ] =] 3.9 74
North  oax[ o077 [ o0 | x| 2032 | x| o063 s 07 | = 5.96 |74
North  oax[ o077 «f 318 | x| 2032 | x[ oe3 o7 el 1075 o

1

0.63
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TER WorkSheet: New dwelling design stage

x| 18 | x| s925 | x| oes | x| o7 | =] 325 |os
x| 12 x| se2s | x| o063 | x[ o7 | =] 2173 |os
s oo | x| a2 | x[ o3 | x| o7 | =| 1218 |os
x| 88 | x| a2 | x| oes | x| o7 | =] 4035 |o
x| 18 x| ams2 | x| oes | x| o7 | =] 2284 Joa
x| 12 | x| as2 | <] o063 | x[ o7 | =] 1523 |ow
x| o | x| 2419 | x| o0es | x| o7 | =] 7.1 [
x| 318 | x| 2419 | x| o0es | x| o7 | =] 2351 |om
s 18 x| 2419 | x| ees | x| o7 | =] 133 |os
x| 12 | x| o419 | x| oes | x[ 07 | =] 8.87 |74
« oo | x| 1312 | x| o0e3 | x[ o7 | =] 3.85 |74
x| 818 | x| 1312 | x| o063 | x[ o7 | =] 1215 |ow
x| 18 | x| 1312 | <] oes | x| o7 | =] 7.22 |7
x| 12 x| 1sa2 |« oes | x| o7 | =] 4.81 [
x| oo | x| sss | x| oes | x| o7 | =] 26 [
x| 318 | x| sss | x| oes | «[ o7 | =] 8.61 |74
N | <] | x| | Cor ][ sw e

|

|

|

| | | = |

| | e | | = |

South o“sxl 077 | x | 1.2 | X | 76.57 | X | 0.63 | ¢ | | |
South  oex| o077 | x| 18 | x| sz | x[ o3 | x| o7 | =| 412 |o®
South  wex| o077 | x| 23 | x| ersa | «[ o3 | x| o7 | =| 7035 |um
South  wox| o077 | x| o0e3 | x| oers3 | x| o0es | x| o7 | = 1878 |o®
South  oex| o077 | x| 12 | x| ersa | x| o0es | x| o7 | =| 3577 |z
South  osx| o077 | x| 18 | x| ersa | x| o3 | x| o7 | =| s3e5 |o®
South  osx| o077 | x| 23 | x| 11023 | x[ o | x| o7 | =| 7951 |7
South  osx| o077 | x| oe3 | x| 11023 | x| o3 | x| o7 | =| 2122 |om
South  oex| o077 | x| 12 | x| 11023 | x| o3 | x| o7 | =| 4043 |u®
South  woel o077 | x| 18 | x| 11023 | «[ o0e3 | x| o7 | =] e0ssa |om
South  wex| o077 | x| 236 | x| 11487 | x[ o0e3 | x| o7 | =[ 88 |3
South  oex| o077 | x| o063 | x| 11487 | x| o3 | x| o7 | =| 2212 |ua
South  osx| o077 | x| 12 | x| 11487 | x[ o3 | x| o7 | =| 413 |og
South  osx| o077 | x| 18 | x| 11487 | x[ o3 | x| o7 | =| 310 |o®
South  osx| o077 | x| 236 | x| 11088 | x[ oes | x| o7 | =| 7073 s
South  gsel o077 | x| o083 | x| 1108 | <[ o0e3 | x| o7 | = 2128 |um
South  aex| o077 | x| 12 | x| 11088 | «[ o3 | x| o7 | =| 4054 |om
AR Biema FSAB 1Y Rrsion: 1.0.5.51 (SAP 9.92) - http:/Awww.stroma.com Page 6 of 9



TER WorkSheet: New dwelling design stage

x| 18 | x| 11055 | x| oes | x| o7 | =] e0sr |om
x| 236 | x| 10801 | x| o063 | x[ o7 | =] 77.9 7
[ o3 | x| 10801 | x[ o3 | x| o7 | =] 20.8 B&:
x| 12 | x| q801 | x| oes | x| o7 | =] see1 |o®
x| 18 | x| 10801 | x| o063 | x[ o7 | =] ses2 [|u®
x| 236 | x| 1048 | <] o063 | x[ o7 | =] 1ses |7m
x| o083 | x| 1048 | x| o063 | x[ o7 | =] 20.2 &
x [ 12 x| 10489 | x| oes | x| o7 | =] 3841 |o®
s 18 | x| 10480 | x| o0e3 | x| o7 | =] 57.7 G&
x| 236 | x| 10180 | x| oes | x[ o7 | =] 7348 |om
x| o063 | x| 1018 | x| o083 | x[ o7 | =] 1062 |0®
x| 12 | x| 10180 | x| o063 | x[ o7 | =] a7ar |owm
x| 18 | x| 1018 | <] o063 | x[ o7 | =] seos |7
x| 236 | x| 85 | «| o063 | x[ o7 || sese |om
x| o063 | x| 85 | x| o063 | x[ o7 | =] 15.9 72
| 12 | x| sse | x| oes | «[ o7 | =] 3020 |o®
| | < | | * | | | | = |

|

|

|

Solar gains in watts, calculated for each month B3 = Sum 74 . (B2ym
(BHme= 108.79| 184.51 | 253.9 | 322.83 | 373.32 | 376.91 | 360.68 | 3213 | 277.11 | 203.97 | 130.07 | 93.3 | {83}

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

By | 538.14| 611.71 | 667.41 | 714.29 | 742.41 | 724.47 | 694.3 | 660.97 | 628.15 | 577.26 | 528.91 | 511.29 | (84

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

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
{36y = 1 0.99 0.99 0.98 0.9 0.75 0.58 0.62 0.85 0.97 0.99 1 (88)

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
(87}m==| 19.76 | 19.91 | 20.15 | 20.46 | 20.75 | 20.93 | 20.98 | 20.98 | 20.86 | 20.5 | 20.07 | 19.73 | (&7

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88}m=| 19.92 | 19.93 | 19.93 | 19.04 | 19.04 | 19.95 | 19.95 | 19.95 | 19.95 | 19.04 | 19.04 | 19.93 | @8

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)m==| 1 | 0.99 | 0.98 | 0.95 | 0.85 | 0.66 | 0.45 | 05 | 0.78 | 0.96 | 0.99 | 1 | (3%

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

AR Biema FSAB 1Y Rrsion: 1.0.5.51 (SAP 9.92) - http:/Awww.stroma.com Page 7 of 9



TER WorkSheet: New dwelling design stage

(90};11:| 18.28 | 18.5 | 18.85 | 19.3 | 19.69 | 19.9 | 19.95 | 19.04 | 19.84 | 19.37 | 18.75 | 18.25 (@
AA=Llhing arsa + (4} = 0.14 (213

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

(92}m=| 18.49 | 18.7 | 19.03 | 19.47 | 19.84 | 20.05 | 20.09 | 20.09 | 19.98 | 19.53 | 18.94 | 18.46 | (32

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
@3m=| 1849 | 187 19.03 | 19.47 | 19.84 | 20.05 | 2009 | 20.09 | 1998 | 1953 | 18.94 | 18.46

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94}m=| 0.99 | 0.99 | 0.97 | 0.94 | 0.85 | 0.67 | 0.47 | 0.51 | 0.78 | 0.95 | 0.99 | 1 |
Useful gains, hmGm , W = (94)m x (84)m
@5m= | 534.76| 604.32 | 650.62 | 670.74 | 630.38 | 482.66 | 324.89 | 340.31 | 488.94 | 546.97 | 52222 | 508.75 |

Monthly average external temperature from Table 8
(%},m=| 43 | 4.9 | 6.5 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 4.2 |

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m- (96)m ]
(e |1376.71| 1335.83| 1210.12| 1008.47| 77478 | 513.41 | 329.11 | 347.04 | 556.41 | 850.41 |1132.27| 1369.84|

Wh/month = 0.02; Ym = (95)m

Sps irement f

(980

RN
S

(2o =1 - (GO

Fra{ctlon of space heat from main system(s)

(204}

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

Efficiency of main space heating system 1

Efficiency of secondary/supplementary heating system, %

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Dec
Space heating requirement (calculated above)
| 626.41 | 491.58 | 416.27 | 243.17 | 107.44 | 0 | 0 | 0 | 0

| 225.76 | 439.24 | 640.65 |

(211)m = {[(98)m x (204)] } x 100 + (206)
|669.96| 52575 | 44521 | 260.07 | 114.9 | 0 | 0 | 0 | 0 | 241.46 | 469.77 | 685.19

{202

1 (204}

93.5 {208}

0 {208}
kWh/year

{2113

Totad KWihiyear) =BumiZit), | . =

3412.32 (211}

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 + (208)
(215)n140|o|o|o|o|o|o|o|o|o|o|o

Water heating

Total (KWhiyear =SumiZ1s), | = 0 {215}
Output from water heater (calculated above)
| 203.81 | 179.73 | 188.98 | 169.72 | 166.55 | 149.14 | 143.55 | 157.09 | 156.68 | 175.98 | 185.69 | 199.01
Efficiency of water heater 79.8 {216}
Toma FerB'F54%ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 8 of 9
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TER WorkSheet: New dwelling design stage

(21?’}m=| 87.62 | 87.36 | 86.86 | 85.77 | 83.68 | 79.8 | 79.8 | 79.8 | 79.8 | 85.48 | 87.03 | 87.71 | 217
Fuel for water heating, kWWh/month
2199m=_(64)m x 100 + (217)m
(219}m=| 23261 | 205.73 | 217.56 | 197.88 | 199.03 | 186.9 | 179.88 | 196.85 | 196.34 | 205.87 | 213.35 | 226.89
Total = Sumi219s), |, = 2458.89 |,:;)_19}

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

central heating pump: (230

boiler with a fan-assisted flue (2308
Total electricity for the above, kWh/year sum of {230a)...(220g) = 231)
Electricity for lighting mh
Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 6309.91 |{338)

Emission factor Emissions
ki

= {267}

0.519 = 188.76 (258)
Total COZ2, kg/year summ of (Z65). . (271) = 1495 87 @72

Electricity for lighting

TER -

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Softw

N

Stroma FSAP 2012 Software Versi

Version: 1.0.5.51

3B4P

Address :

Area(m?) Av. Height(m) Volume(m?)

Ground floor 4466 (3 x | 26
First floor 44.66 (i x | 28 |(2b) | 125.04 |(3b‘,-

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

Dwelling volume (BartAhEOH3E+3)E G = 41 14 5

main secondary other total m? per hour
heating heating

Number of chimneys | 0 | * | 0 | * | 0 | = | 0 | x40 = II'(‘M)
Number of open flues | 0 | + | 0 | * | 0 | = | 0 | K30 = II'(%)
Number of intermittent fans | 4 | xio = 40 {7a3

—
B3
a2
B

116.1 |(3a‘,-

otherwise
Additional infiltration
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
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 )
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14}
Window infiltration 025 - {020 (14 +108] = 0 {15}
Infiltration rate e AN+ I+ (15« (15 = 0 {16}
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then {18} = {17} » 201+(8), stherwise (18; = (18) 0.42 (1%
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 {15
Shelter factor {20 =1 -{0.07Ex (1 = 0.85 (20)

Infiltration rate incorporating shelter factor =g xeh= @2h

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | 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 | 4.7 |

ISTRICT,
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DER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22;3}:314 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |

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

045 | 044 | 0.43 | 039 | 038 | 0.34 | 0.34 | 0.33 | 0.35 | 0.38 | 0.4 | 0.42 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'QSE}

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) II"ES”}
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(Q_?,C)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(24a)m=io|o|o|o|o|o|o|o|o|o|o|o| (248)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(‘24&5)m=1 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24b)

¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24¢) = (23b); otherwise (24¢) = (22b) m + 0.5 x (23b)
(24c)-m:| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (240}

d) If natural ventilation or whole house positive input ventilation from loft

Windows Type 1 H 123+ 0.04] = (27
Windows Type 2 SAU12)+0.04] = @n
Windows Type 3 XK 123+ 0.04] = =7
Windows Type 4 AU 12)+ 0.04) = @7
Windows Type 5 U120 0.04] = @n
Windows Type 6 1.82 MU 1.2 3+ 0.04] = 208 (=7
Windows Type 7 1.82 CHIH 123+ 0.04] = 208 (27
Floor | 4465562 | x| 013 | =[ 5805231 | | 75 | [s340.472]|c®
Walls Typel | 4934 | [ 1085 | | 3840 | x| o014 | =] 530 | | 60 | [230026|ew
Walls Type2 | s313 | | 664 | | 4640 | x| o014 | = 651 | | e | [o278057]c%
Roof [ 4466 | | o | [ 4466 | x| o011 | =[ 400 | | o | | 4019 [e0
Total area of elements, m? (31
Party wall [ 4671 | x| o | =| o | [ 4 | [210195 |32
Internal wall ** | 39 | | 3080.68 |(320)
Internal wall ** | 9 | | 1137.881 |(32¢)
Internal floor | 18 | |303_so13 |(2~2d}

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Internal ceiling [ o | [401.9006 |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) (283, (30 + 3 4233 (3%
Heat capacity Cm = S(A x k) {38). 30) + (3% + (32a). (37e) = m(34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K = (34« (4) = (35;.

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

Thermal bridges : S (L x Y) calculated using Appendix K (35‘;

if details of thermal bridging are not known (36} = 0.05 x (31)

Total fabric heat loss {32} + (36} = 57.94 {37

.
(S
2
+
o~
[2V]
e
[
i

Ventilation heat loss calculated monthly {38y = 0.3 = {28y x (5)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
38y | 4787 | 4756 | 4725 | 458 | 4553 | 44.28 | 4428 | 44.04 | 4476 | 4553 | 46.08 | 46.65 {38
Heat transfer coefficient, W/K {303m = {37) + (38ym
= | 105.81 | 105.5 | 105.19 | 103.75 | 103.48 | 102.22 | 102.22 | 101.99 | 102.7 | 103.48 | 104.02 | 104.6
Averags = Sum(39), . M2 103.75 (3%
Heat loss parameter (HLP), W/m?K (A0)m = (3% = (4)

aoma=| 118 | 118 | 118 | 116 | 116 | 114 | 114 | 114 | 115 | 116 | 116 | 117

Asstimied occupancy, N ' “2
if TFA> 13.9. N = 1 +1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 X (TFA -13.8
if TFA£13.9,N=1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 96.33 | {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=|105.97| 102.11 | 98.26 | 94.41 | 90.55 | 86.7 | 86.7 | 90.55 | 94.41 | 98.26 |102.11 | 105.97

Total = Sumid4), o = 1156.01 |(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)

{45y | 157.15| 137.44 | 141.83 | 123.65 | 118.64 | 102.38 | 94.87 | 108.87 | 110.17 | 128.39 | 14014 | 152.19

Total = SUm45), . = 1515.71  [(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46};ram| 23.57 | 20.62 | 21.27 | 18.55 | 17.8 | 15.36 | 14.23 | 16.33 | 16.52 | 19.26 | 21.02 | 22.83 | (48}
Water siorage Toss:
Storage volume (litres) including any solar or WWWHRS storage within same vessel 210 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): (4%
Temperature factor from Table 2b (49}

ARUgP ISTRICT,
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Energy lost from water storage, kWh/year 4B x (4% = 0.77 (50
b) If manufacturer's declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) II' (51
If community heating see section 4.3

Volume factor from Table 2a 0 (B3
Temperature factor from Table 2b 0 {83
Energy lost from water storage, kWh/year AN X (BN X (G2 » E5 = 0 (54}
Enter (50) or (54) in (55) 0.77 {55
Water storage loss calculated for each month {{3Gym = {B8) « (41m

B&ym= | 23.77 | 21.47 | 23.77 | 23 | 23.77 | 23 | 23.77 | 23.77 | 23 | 23.77 | 23 | 23.77 | (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

(5?}m=| 23.77 | 21.47 | 23.77 | 23 | 23.77 | 23 | 23.77 | 23.77 | 23 | 23.77 | 23 | 23.77 | &7
Primary circuit loss (annual) from Table 3 II' {58
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m

(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(_59}m=| 23.26 | 21.01 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | {59
Combi loss calculated for each month (61)m = (60) + 365 x (41)m

(61}m==|0|0|0|0|0|0|0|0|0|0|0|0| Ga)

185.66 | 199.22

- (annual: e 206 {84
Heat gains from water heating, kWh/month 0.25 "~ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(55)m==| 89.88 | 79.68 | 84.78 | 77.53 | 77.08 | 70.45 | 69.17 | 73.82 | 73.04 | 80.32 | 83.01 | 88.23 | (6%

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(6#ym=| 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 {B6)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)mm| 21.83 | 19.39 | 15.77 | 11.94 | 8.92 | 7.53 | 8.14 | 10.58 | 14.2 | 18.03 | 21.05 | 22.44 | GRS

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(ESS)m=| 237.8 | 240.27 | 234.05 | 220.82 | 204.1 | 188.4 | 177.91 | 175.44 | 181.66 | 194.9 | 211.61 | 227.31 | (58

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69}m=| 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | {89

Pumps and fans gains (Table 5a)
(70)m=|o|o|o|o|o|o|o|o|o|o|o|o| 7

Losses e.g. evaporation (negative values) (Table 5)
7y |-104.65 | -104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 | (1

ARUgP ISTRICT,

Toma FerB'F54%ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 4 of 9



DER WorkSheet: New dwelling design stage

Water heating gains (Table 5)
(?:ej:m=| 120.8 | 118.58 | 113.96 | 107.67 | 103.6 | 97.85 | 92.97 | 99.23 | 101.45 | 107.95 | 115.29 | 118.59 |

Total internal gains =

(7aym=

B8y + (BT + B8 + (89m + 7Hm + iy + {72k

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

North
North
North
North
North
North
North
North
No

0.63

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ W
oax[ 077 «[ 182 | x| 1083 | x[ os3 07 | = 5.91 BE
omx[ 077 «[ 38 | x| 1063 | x| o063 [ o7 | =] 1235 e
sox| 077 x [ 182 | x| 1063 | <[ os3 x [ o7 ] = 5.91 |7
a9¢[ o077 x| 182 | x| 1083 | x| o063 x| o7 | = 5.91 [
a9x[ 077 x| 182 | x| 2032 | x| o063 x| o7 | = 1.3 |74
sox| 077 x| 38 | x| 2032 | x| o063 s 07 ] =] 236 74
oox[ 077 [ 182 | x| 2032 | x| oe3 s 07 | = 1.3 |74
oax[ 077 «f 182 | x| 2032 | x| oe3 07 | = 1.3 BE

1

No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North

ARUgP ISTRICT,

0.63

Toma FerB'F54%ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com

Page 5 of 9



South
South
South
South
South
South
South
South
South
South
South
South
South
South
South
South
South

GRS

DER WorkSheet: New dwelling design stage

>

0.7 23.09

4821 [

b

0.7

P

0.7 23.09

x

0.7 23.09

S

0.7 13.45

X

0.7 28.09

x

0.7 13.45

>

0.7 13.45

g

0.7 15.23

x

0.7 73 74

S

0.7 7.3 [ 74

X

0.7 493

x

0.7 10.29

>

0.7 493

0.7 493

o
o
~
i LR
-
[45)
—
&

g

0.7 43.72

| | | = |

| | o] B

omx| o077 |« 12 | x| erss | x| oes | x| | = |
oox[ o7z | x| 808 | x| 110238 | x| o063 | x[ o7 | =] 10300 [o®
ao] o7 | x| 18 | x| 1023 | x| o063 | x[ o7 | =] eoesa |7
aox] o077 | x| 12 | x| 11028 | x| oes | x| o7 | =] 4043 |om
oox| o077 | x| 306 | x| 11487 | x| o3 | x| o7 | =] 10742 |o®
oox[ o7z | <] 18 | x| 11a87 | x| o063 | x[ o7 | =] 6310 |08
osx[ o7z | <] 12 | x| 11a87 | x| o063 | x[ o7 | =] 4213 |o®
osx[ o077 | x| 308 | x| 11055 | x| o063 | x[ o7 | =] 10338 |o®
sox[ o7z | x| 18 | x| 11055 | x| o063 | x[ o7 | =] 6081 &
sex[ o7z | x| 12 ] x| 11088 | x| o0es | x[ o7 | =] 4054 |om
sox] o077 | x[ 308 | x| 10801 | x[ o0e3 | x| o7 | =[ 10101 |
oox| o077 | x| 18 | x| 10801 | x| oe3 | x| o7 | =]  s042 |on
oox[ o7z | <] 12 | x| 10801 | x| o063 | x[ o7 | =] 3061 B&:
osx[ o077 | x| 308 | x| 10480 | x| o063 | x[ o7 | =] 9800 |o®
osx[ o077 | x| 18 | x| 10480 | x| o063 | x[ o7 | =] 57.7 |73
pex| o077 | x| 12 | x| 1048 | «| 03 | x| o7 | =] ssar |o®m
a9/ o077 | x| 308 | x| 1018 | x| o063 | x[ o7 || o528 |o®m
FERB'I54Y ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 6 of 9



DER WorkSheet: New dwelling design stage

South  wex| 077 | x| 18 | x| 10180 | x[ o0e3 | x| o7 | =[ se0s |um
South  oex| o077 | x| 12 | x| 1018 | x| o3 | x| o7 | =| avar |ua
South  osx| o077 | x| 306 | x| ss0 | x| o3 | x| o7 | =| 772z |o®
South  oax| o077 | x| 18 | x| 850 | x| o0es | x| o7 | =| 4543 |o®
South  oex| o077 | x| 12 | x| sse | x[ o | x| o7 | =| 302 |
South  wex| o077 | x| 306 | x| ssa2 | «[ o3 | x| o7 | =| s182 |om
South  aex| o077 | x| 18 | x| ssa2 | «[ o3 | x| o7 | =| 3040 |o®
South  wex] 077 | x| 12 | x| ss42 | x[ o0e3 | x| o7 | =[ 2082 |om
South  oex| o077 | x| 306 | x| 404 | x| o3 | x| 0.7 | = | 37.78 [
South  oax| o077 | x| 18 | x| 404 | x| o3 | x| oz | = | 2222 |73
South  osx| o077 | x| 1.2 | x| 404 | x| oez | x| 0.7 | = | 14.82 K&
Solar gains in watts, calculated for each month B5m = Sum(74m .. EDm
BHm= 116.68| 199.31 | 278.35 | 361.12 | 424.19 | 431.09 | 411.37 | 361.93 | 306.18 | 221.41 | 139.76 | 99.9 | (35
Total gains — internal and solar (84)m = (73)m + (83)m , watts

559.36| 639.8 | 704.38 | 763.79 | 803.05 | 787.12 | 752.63 | 709.42 | 665.73 | 604.53 | 549.95 | 530.48 | (84

20.06 | 19.76 |

(B%m= T 1005 | 19.95 I“19.9e; 19.96 | 19.97 | 10.06 | 10.05 | 19.05 | 19.04 |

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
{89}m=| 0.99 | 0.98 | 0.97 | 0.93 | 0.83 | 0.64 | 0.45 | 0.5 | 0.76 | 0.94 | 0.98 | 0.99 |

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(90};11:| 18.3 | 18.5 | 18.82 | 19.24 | 19.59 | 19.81 | 19.86 | 19.85 | 19.73 | 19.3 | 18.74 | 18.28

(35

o0

AA = Living arsa + (4} =

0.15

)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 = fLA) x T2
(92}m=| 18.52 | 18.71 | 19.01 | 19.41 | 19.75 | 19.96 | 20.01 | 20.01 | 19.88 | 19.46 | 18.93 | 18.49 |

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
©3m=| 1852 | 18.71 | 19.01 | 19.41 | 19.75 | 19.96 | 20.01 | 20.01 | 19.88 | 19.46

18.93 18.49

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94}m=| 0.99 | 0.98 | 0.96 | 0.92 | 0.82 | 0.64 | 0.45 | 05 | 0.76 | 0.93 | 0.98 | 0.99 |
Useful gains, hmGm , W = (94)m x (84)m
@5m= | 552.76| 626.6 | 677.05 | 699.92 | 656.94 | 503.66 | 340.78 | 355.79 | 503.45 | 562.05 | 538.35 | 525.36 |

Monthly average external temperature from Table 8
(%},m=| 43 | 4.9 | 6.5 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 4.2 |

ISTRICT,
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DER WorkSheet: New dwelling design stage

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

(T |1504.17| 1456.66| 1315.95| 1090.44| 832.92 | 547.78 | 348.73 | 367.9 | 594.03 | 917.29 |1230.52| 1495.1 | o7
Space heating requirement for each month, kWWh/month = 0.024 x [(97)m — (95)m] x (41)m
(_'98}m=|707.85| 557.8 |475.34 | 281.18 | 130.92| 0 | 0 | 0 | 0 | 264.3 |498.36 | 721.49
Total per year (Ahivear) = Sumi®s), . = 3637.24 {98

Space heating requirement in kWWh/m?/year (?fg)

Space heating:

Fraction of space heat from secondary/supplementary system 0 &3t}
Fraction of space heat from main system(s) 202) =1 - {201 = 1 (202}
Fraction of total heating from main system 1 {204) = (202 « |1~ 2031} = 1 (204)
Efficiency of main space heating system 1 258.99 {205}
Efficiency of secondary/supplementary heating system, % 0 (208}

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)

[ 70785 | 5578 | 47534 [ 28118 [ 13002 o | o | o [ o [ 2643 [40836] 72140

Output from water heater (calculated above)

|204.18| 179.92 | 188.86 | 169.16 | 165.68 | 147.9 | 141.9 | 155.9 | 155.68 | 175.42 | 185.66 | 199.22

Efficiency of water heater 281.48 {214}
(217}:314 281 .48| 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 (173

Fuel for water heating, kWWh/month
2199m=_(64)m x 100 + (217)m
(21?;)m:| 72.54 | 63.92 | 67.09 | 60.1 | 58.86 | 52.54 | 50.41 | 55.38 | 55.31 | 62.32 | 65.96 | 70.78

Total = Sum{219a), |, = 735.2 |(219)

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1404.37

Water heating fuel used 7352

Electricity for pumps, fans and electric keep-hot

Total electricity for the above, kWh/year surn of (2304}, (230g) = |I|<23~,>

Electricity for lighting 385.53 (232}

Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 25251 {328)

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Space heating (main system 1)

Space heating (secondary)

Water heating

Space and water heating

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

Total CO2, kg/year

Dwelling CO2 Emission Rate

El rating (section 14)

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
(281 + (262) + (Z83) + (364} = (255}

suin of (285, 271y =

27~ {4 = 14.67 (273}

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Softw

N

Stroma FSAP 2012 Software Versi

Version: 1.0.5.51

3B4P

Address :

Area(m?) Av. Height(m) Volume(m?)

Ground floor 4466 (3 x | 26
First floor 44.66 (i x | 28 |(2b) | 125.04 |(3b‘,-

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

Dwelling volume (BartAhEOH3E+3)E G = 41 14 5

main secondary other total m? per hour
heating heating

Number of chimneys | 0 | * | 0 | * | 0 | = | 0 | x40 = II'(‘M)
Number of open flues | 0 | + | 0 | * | 0 | = | 0 | K30 = II'(%)
Number of intermittent fans | 3 | xio = 30 {7a3

—
B3
a2
B

116.1 |(3a‘,-

otherwise
Additional infiltration
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
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 )
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14}
Window infiltration 025 - {020 (14 +108] = 0 {15}
Infiltration rate e AN+ I+ (15« (15 = 0 {16}
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then {18} = {17} » 201+(8), stherwise (18; = (18) 0.37 (1%
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 {15
Shelter factor {20 =1 -{0.07Ex (1 = 0.85 (20)

Infiltration rate incorporating shelter factor =g xeh= @2h

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | 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 | 4.7 |

ISTRICT,
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TER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22;3}:314 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |

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

0.41 0.4 | 0.39 | 035 | 034 | 0.3 | 0.3 | 0.29 | 0.32 | 0.34 | 0.36 | 0.37 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'QSE}

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) II"ES”}
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(Q_?,C)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(24a)m=io|o|o|o|o|o|o|o|o|o|o|o| (248)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(‘24&5)m=1 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24b)

¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24¢) = (23b); otherwise (24¢) = (22b) m + 0.5 x (23b)
(24c)-m:| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (240}

d) If natural ventilation or whole house positive input ventilation from loft

Windows Type 1 30 W 4 1+ 0.04] = @7

Windows Type 2 8 A1 1.4 0.04 = 2 41 @20

| 241 |

Windows Type 3 T 1.4 )+ 0.04]

Windows Type 4 KV 143+ 0.04] = @7
| 159 |

i
o
(=
.
3
~

Windows Type 5 2 P14 0.04) = 159 a7
Windows Type 6 1.82 W14 1+ 0.04] = 241 @7
Windows Type 7 1.82 CHIH 143+ 0.04] = 2 41 (27
Floor | 4465562 | x| o013 | =| 5805231 | | | | 28
Walls Type1 | 4934 | | 1085 | [ 3840 | «| o018 | =[ 603 | | [ | [ (2=
Walls Type2 | 5313 | | 664 | [ 4649 | x| o018 | =[ 837 | | | | |9
Roof [ 4466 | | o | [ 4466 | x| o013 | = s81 | | | | 5oy
Total area of elements, m? (31
Party val Con ] [o1-Co 1 ] e
Internal wall ** | | | 520
Internal wall ** | | | aze;
Internal floor | | | |2

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Internal ceiling | | ] |52e)

* 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 xU) (28] (30 + 32y = 49.39 (3%
Heat capacity Cm = S(A x k) {38).. (30 + (33 + (323)... 3} = 17285.11 (34}
Thermal mass parameter (TMP = Cm = TFA) in kJ/m?K indicative Valus: Medium (35

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

Thermal bridges : S (L xY) calculated using Appendix K 9.77 (38
if details of thermal bridging are not known (36} = 0.05 x (31)

Total fabric heat loss {32} + (36} = 59.16 {37

Ventilation heat loss calculated monthly {38y = 0.3 = {28y x (5)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
38y | 46.34 | 46.08 | 45.84 | 4466 | 4445 | 4343 | 4343 | 4324 | 4382 | 4445 | 4480 | 4535 {38
Heat transfer coefficient, W/K {303m = {37) + (38ym
(39‘),m=| 105.5 | 105.24 | 104.99 | 103.82 | 1036 | 102.58 | 102.58 | 102.39 | 102.98 | 1036 | 104.05 | 104.51
Averags = Sum(39), . M2 103.82 (3%
Heat loss parameter (HLP), W/m?K (A0)m = (3% = (4)

aoma=| 118 | 118 | 1148 | 116 | 116 | 115 | 115 | 115 | 115 | 116 | 116 | 117

Asstimied occupancy, N ' “2
if TFA> 13.9. N = 1 +1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 X (TFA -13.8
if TFA£13.9,N=1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 96.33 | {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=|105.97| 102.11 | 98.26 | 94.41 | 90.55 | 86.7 | 86.7 | 90.55 | 94.41 | 98.26 |102.11 | 105.97

Total = Sumid4), o = 1156.01 |(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)

{45y | 157.15| 137.44 | 141.83 | 123.65 | 118.64 | 102.38 | 94.87 | 108.87 | 110.17 | 128.39 | 14014 | 152.19

Total = SUmAE), .= 151571 |8
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46};ram| 23.57 | 20.62 | 21.27 | 18.55 | 17.8 | 15.36 | 14.23 | 16.33 | 16.52 | 19.26 | 21.02 | 22.83 | (48}
Water siorage Toss:
Storage volume (litres) including any solar or WWWHRS storage within same vessel 150 47

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

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

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): (4%

Temperature factor from Table 2b (49}
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TER WorkSheet: New dwelling design stage

Energy lost from water storage, kWh/year 4B x (4% = 0.92 (50
b) If manufacturer's declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) II' (51
If community heating see section 4.3

Volume factor from Table 2a 0 (&8
Temperature factor from Table 2b 0 {83
Energy lost from water storage, kWh/year AN X (BN X (G2 » E5 = 0 (54}
Enter (50) or (54) in (55) 0.92 {55
Water storage loss calculated for each month {{3Gym = {B8) « (41m

B&ym= | 28.48 | 25.73 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | (56}

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

(5?}m=| 28.48 | 25.73 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | &7

Primary circuit loss (annual) from Table 3 II' (58

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(_59}m=| 23.26 | 21.01 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | {59

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61}m==|0|0|0|0|0|0|0|0|0|0|0|0
for each month; = 0.85 x (45}

93

190.22 | 203.93

Cutput from water heater (annual 2124.99 {84y

Heat gains from water heating, kWh/month 0.25 "~ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(55)m==| 93.65 | 83.00 | 88.55 | 81.18 | 80.85 | 74.1 | 72.94 | 776 | 76.69 | 84.09 | 86.66 | 92 | (6%

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(6#ym=| 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 {B6)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)mm| 21.83 | 19.39 | 15.77 | 11.94 | 8.92 | 7.53 | 8.14 | 10.58 | 14.2 | 18.03 | 21.05 | 22.44 | GRS

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(ESS)m=| 237.8 | 240.27 | 234.05 | 220.82 | 204.1 | 188.4 | 177.91 | 175.44 | 181.66 | 194.9 | 211.61 | 227.31 | (58

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69}m=| 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | {89

Pumps and fans gains (Table 5a)
(70}m=|3|3|3|3|3|3|3|3|3|3|3|3| (7%

Losses e.g. evaporation (negative values) (Table 5)
7y |-104.65 | -104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 |-104.65 | (1
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Water heating gains (Table 5)
THme | 125.87| 123.65 | 119.03 | 112.74 | 108.66 | 102.92 | 08.04 | 104.29 | 106.52 | 113.02 | 120.36 | 123.66 |

Total internal gains =

(7aym=

B8y + (BT + B8 + (89m + 7Hm + iy + {72k

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

North
North
North
North
North
North
North
North
No

0.63

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ W
oax[ 077 «[ 182 | x| 1083 | x[ os3 07 | = 5.91 BE
omx[ 077 «[ 38 | x| 1063 | x| o063 [ o7 | =] 1235 e
sox| 077 x [ 182 | x| 1063 | <[ os3 x [ o7 ] = 5.91 |7
a9¢[ o077 x| 182 | x| 1083 | x| o063 x| o7 | = 5.91 [
a9x[ 077 x| 182 | x| 2032 | x| o063 x| o7 | = 1.3 |74
sox| 077 x| 38 | x| 2032 | x| o063 s 07 ] =] 236 74
oox[ 077 [ 182 | x| 2032 | x| oe3 s 07 | = 1.3 |74
oax[ 077 «f 182 | x| 2032 | x| oe3 07 | = 1.3 BE

1

No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
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South
South
South
South
South
South
South
South
South
South
South
South
South
South
South
South
South
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0.7 23.09

0.7 4821 |8

0.7 23.09

x

0.7 23.09

S

0.7 13.45

X

0.7 28.09

x

0.7 13.45

>

0.7 13.45

g

0.7 15.23

x

0.7 73 74

S

0.7 7.3 [ 74

X

0.7 493

x

0.7 10.29

0.7 493

0.7 493

o
o
~
i LR
-
[45)
o~
&

0.7 43.72

| | | = |

| | o] B

omx| o077 |« 12 | x| erss | x| oes | x| | = |
oox[ o7z | x| 808 | x| 110238 | x| o063 | x[ o7 | =] 10300 [o®
ao] o7 | x| 18 | x| 1023 | x| o063 | x[ o7 | =] eoesa |7
aox] o077 | x| 12 | x| 11028 | x| oes | x| o7 | =] 4043 |om
oox| o077 | x| 306 | x| 11487 | x| o3 | x| o7 | =] 10742 |o®
oox[ o7z | <] 18 | x| 11a87 | x| o063 | x[ o7 | =] 6310 |08
osx[ o7z | <] 12 | x| 11a87 | x| o063 | x[ o7 | =] 4213 |o®
osx[ o077 | x| 308 | x| 11055 | x| o063 | x[ o7 | =] 10338 |o®
sox[ o7z | x| 18 | x| 11055 | x| o063 | x[ o7 | =] 6081 &
sex[ o7z | x| 12 ] x| 11088 | x| o0es | x[ o7 | =] 4054 |om
sox] o077 | x[ 308 | x| 10801 | x[ o0e3 | x| o7 | =[ 10101 |
oox| o077 | x| 18 | x| 10801 | x| oe3 | x| o7 | =]  s042 |on
oox[ o7z | <] 12 | x| 10801 | x| o063 | x[ o7 | =] 3061 B&:
osx[ o077 | x| 308 | x| 10480 | x| o063 | x[ o7 | =] 9800 |o®
osx[ o077 | x| 18 | x| 10480 | x| o063 | x[ o7 | =] 57.7 |73
pex| o077 | x| 12 | x| 1048 | «| 03 | x| o7 | =] ssar |o®m
a9/ o077 | x| 308 | x| 1018 | x| o063 | x[ o7 || o528 |o®m
FERB'I54Y ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 6 of 9



TER WorkSheet: New dwelling design stage

South  wex| 077 | x| 18 | x| 10180 | x[ o0e3 | x| o7 | =[ se0s |um
South  oex| o077 | x| 12 | x| 1018 | x| o3 | x| o7 | =| avar |ua
South  osx| o077 | x| 306 | x| ss0 | x| o3 | x| o7 | =| 772z |o®
South  oax| o077 | x| 18 | x| 850 | x| o0es | x| o7 | =| 4543 |o®
South  oex| o077 | x| 12 | x| sse | x[ o | x| o7 | =| 302 |
South  wex| o077 | x| 306 | x| ssa2 | «[ o3 | x| o7 | =| s182 |om
South  aex| o077 | x| 18 | x| ssa2 | «[ o3 | x| o7 | =| 3040 |o®
South  wex] 077 | x| 12 | x| ss42 | x[ o0e3 | x| o7 | =[ 2082 |om
South  oex| o077 | x| 306 | x| 404 | x| o3 | x| 0.7 | = | 37.78 [
South  oax| o077 | x| 18 | x| 404 | x| o3 | x| oz | = | 2222 |73
South  osx| o077 | x| 1.2 | x| 404 | x| oez | x| 0.7 | = | 14.82 K&
Solar gains in watts, calculated for each month B5m = Sum(74m .. EDm
BHm= 116.68| 199.31 | 278.35 | 361.12 | 424.19 | 431.09 | 411.37 | 361.93 | 306.18 | 221.41 | 139.76 | 99.9 | (35
Total gains — internal and solar (84)m = (73)m + (83)m , watts

567.43| 647.86 | 712.44 | 771.86 | 811.12 | 795.19 | 760.7 | 717.49 | 673.8 | 612.6 | 558.01 | 538.55 | (84

20.07 | 19.72 |

(B%m= T 1005 | 19.95 I“19.9e; 19.96 | 19.96 | 10.06 | 10.05 | 19.05 | 19.04 |

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
{89}m=| 1 | 0.99 | 0.98 | 0.95 | 0.85 | 0.65 | 0.45 | 0.5 | 0.78 | 0.96 | 0.99 | 1 |

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(90};11:| 18.27 | 18.5 | 18.85 | 19.31 | 19.7 | 19.92 | 19.96 | 19.95 | 19.84 | 19.37 | 18.75 | 18.24

(35

o0

AA = Living arsa + (4} =

0.15

)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 = fLA) x T2
(92}m=| 18.49 | 18.7 | 19.04 | 19.48 | 19.86 | 20.06 | 20.11 | 20.1 | 19.99 | 19.53 | 18.94 | 18.46 |

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
@3m=| 1849 | 187 19.04 | 1948 | 19.86 | 20.06 | 20.11 20.1 19.99 | 19.53

18.94 18.46

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94}m=| 0.99 | 0.99 | 0.98 | 0.94 | 0.85 | 0.66 | 0.47 | 0.52 | 0.79 | 0.95 | 0.99 | 1 |
Useful gains, hmGm , W = (94)m x (84)m
@5m= | 564.44| 641.1 | 696.26 | 726.86 | 689.15 | 528.07 | 355.2 | 371.8 | 530.36 | 583.72 | 552.01 | 536.33 |

Monthly average external temperature from Table 8
(%},m=| 43 | 4.9 | 6.5 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 4.2 |

ISTRICT,
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TER WorkSheet: New dwelling design stage

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

(T |1496.97| 1452.59| 1316.41 | 1098.56| 844.94 | 560.47 | 359,63 | 379.15 | 606.61 | 925.28 |1231.66| 1490.18| o7
Space heating requirement for each month, kWWh/month = 0.024 x [(97)m — (95)m] x (41)m
(a8 | 693.81 | 545.32 | 461.39 | 267.62 | 115.91 | 0 | 0 | 0 | 0 | 254.12 | 480.34 | 709.67
Total per year (Ahivear) = Sumi®s), . = 3537.18 {98

Space heating requirement in kWWh/m?/year (?fg)

Space heating:

Fraction of space heat from secondary/supplementary system 0 &3t}
Fraction of space heat from main system(s) 202) =1 - {201 = 1 (202}
Fraction of total heating from main system 1 {204) = (202 « |1~ 2031} = 1 (204)
Efficiency of main space heating system 1 93.5 {205}
Efficiency of secondary/supplementary heating system, % 0 (208}

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)

| 69381 54532 | 46130 [ 26762 [ 11501 o | o | o [ o [25442] 48034 ] 70067 |

Output from water heater (calculated above)

| 208.89| 184.18 | 193.57 | 173.73 | 170.39 | 152.46 | 146.62 | 160.61 | 160.24 | 180.13 | 190.22 | 203.93

Efficiency of water heater 79.8 {214}
(217}:314 87.78 | 87.54 | 87.05 | 85.96 | 83.81 | 79.8 | 79.8 | 79.8 | 79.8 | 85.73 | 87.23 | 87.87 (173

Fuel for water heating, kWWh/month
2199m=_(64)m x 100 + (217)m
(21?;)m:| 237.98| 210.4 | 22237 | 202.09 | 203.3 | 191.05 | 183.73 | 201.27 | 200.81 | 210.11 | 218.08 | 232.09

Total = Sum{219a), |, = 251329 |19

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

central heating pump: (2300)

boiler with a fan-assisted flue (2308}
Total electricity for the above, kWh/year sun of (230a}.. (2030g) = (231)
Electricity for lighting [ sesse e
Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = (33’6)

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) 211 x = (25';)
Space heating (secondary) {215y « = II'(%E}
Water heating 21% x = (2«*4)
Space and water heating {281} + (282} + (283) + (264} = (265}
Electricity for pumps, fans and electric keep-hot {231} x = (26'7‘,
Electricity for lighting @3 % = (2?38}
Total CO2, kg/year summ of (268).. (271 = [ 1se0.08 |72
TER =

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Softw

N

Stroma FSAP 2012 Software Versi

Version: 1.0.5.51

3B5P

Address :

Area(m?) Av. Height(m) Volume(m?)

Ground floor 4943 (3 x | 26
First floor 49.43 (i x | 28 |(2b) | 138.41 |(3b‘,-

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

Dwelling volume (BartAhEOH3E+3)E G = 266,93 5

main secondary other total m? per hour
heating heating

Number of chimneys | 0 | * | 0 | * | 0 | = | 0 | x40 = II'(‘M)
Number of open flues | 0 | + | 0 | * | 0 | = | 0 | K30 = II'(%)
Number of intermittent fans | 4 | xio = 40 {7a3

—
B3
a2
B

128.52 |(3a‘,-

otherwise
Additional infiltration
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
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 )
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14}
Window infiltration 025 - {020 (14 +108] = 0 {15}
Infiltration rate e AN+ I+ (15« (15 = 0 {16}
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then {18} = {17} » 201+(8), stherwise (18; = (18) 0.4 (1%
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 {15
Shelter factor {20 =1 -{0.07Ex (1 = 0.85 (20)

Infiltration rate incorporating shelter factor =g xeh= @2h

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | 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 | 4.7 |

ISTRICT,
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DER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22;3}:314 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |

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

043 | 042 | 0.42 | 037 | 037 | 0.32 | 0.32 | 0.31 | 0.34 | 0.37 | 0.38 | 0.4 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'QSE}

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) II"ES”}
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(Q_?,C)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(24a)m=io|o|o|o|o|o|o|o|o|o|o|o| (248)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(‘24&5)m=1 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24b)

¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24¢) = (23b); otherwise (24¢) = (22b) m + 0.5 x (23b)
(24c)-m:| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (240}

d) If natural ventilation or whole house positive input ventilation from loft

Windows Type 1 H 123+ 0.04] = (27
Windows Type 2 SAU12)+0.04] = @n
Windows Type 3 XK 123+ 0.04] = =7
Windows Type 4 AU 12)+ 0.04) = @7
Windows Type 5 U120 0.04] = @n
Windows Type 6 1.82 MU 1.2 3+ 0.04] = 208 (=7
Windows Type 7 122004 = | 206 @7
Floor | 4043125 | x| 013 | =| 6426083 | | 75 | [s707.344]c®
Walls Type1 | 5107 | | 1085 | | 4112 | «| o014 | = 576 | | e | [o246713]cm
Walls Type2 | s507 | | 662 | | 4935 | x| o014 | = 691 | | 60 | [298078]c%
Roof [ 4043 | | o | | 4043 | x| o011 | =| s44a | | o | | 44488 |30
Total area of elements, m? (31
Party wall [ 4854 | x| o | =| o | | 4 | [2184084]i2
Internal wall ** | 39 | | 3080.68 |(320)
Internal wall ** | 9 | | 1137.881 |(32¢)
Internal floor [ 18 | [eso7625]we

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Internal ceiling | 9 | [4a48813]520)

* 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) (283, (30 + 3 4422 (3%
Heat capacity Cm = S(A x k) {38). 30) + (3% + (32a). (37e) = m(34)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m2K = (34« (4) = (35;.

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

Thermal bridges : S (L x Y) calculated using Appendix K (35‘;

if details of thermal bridging are not known (36} = 0.05 x (31)

Total fabric heat loss {32} + (36} = 60.44 {37

.
(S
2
+
o~
[2V]
e
[
i

Ventilation heat loss calculated monthly {38y = 0.3 = {28y x (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
ey | 5231 | 5100 | 5168 | 502 | 49.02 | 4863 | 4863 | 484 | 4913 | 40.02 | 5048 | 51.07 (3%
Heat transfer coefficient, W/K {303m = {37) + (38ym
= | 112.75| 112.43 | 112.11 | 110.64 | 110.36 | 109.07 | 109.07 | 108.83 | 109.57 | 110.36 | 110.92 | 1115

Averags = Sum(39), . M2 110.63 (3%

Heat loss parameter (HLP), W/m?K (A0)m = (3% = (4)
g | 114 | 114 | 143 | 112 | 112 1.4 | 1.4 | 1.4 | 1.11 | 112 | 112 | 113

Assummed occlpancy, N ' (423
if TFA>13.9,N=1+1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
if TFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 99.01 | (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)

(4dyim= | 108.91 | 104.95 | 100.99| 97.03 | 93.07 | 89.11 | 89.11 | 93.07 | 97.03 | 100.99 | 104.95 | 108.91

Total = Sumid4), o = 1188.09 |(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)

{45y | 161.51 | 141.26 | 145.76 | 127.08 | 121.94 | 105.22 | 975 | 111.89 | 113.22 | 131.95 | 144.03 | 156.41

Total = SUm45), . = 1557.78  [(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46};ram| 24.23 | 21.19 | 21.86 | 19.06 | 18.29 | 15.78 | 14.63 | 16.78 | 16.98 | 19.79 | 21.61 | 23.46 | (48}
Water siorage Toss:
Storage volume (litres) including any solar or WWWHRS storage within same vessel 210 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): (4%
Temperature factor from Table 2b (49}

ARUgP ISTRICT,

Toma FerB'F54%ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 3 of 9
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Energy lost from water storage, kWh/year 4B x (4% = 0.77 (50
b) If manufacturer's declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) II' (51
If community heating see section 4.3

Volume factor from Table 2a 0 (B3
Temperature factor from Table 2b 0 {83
Energy lost from water storage, kWh/year AN X (BN X (G2 » E5 = 0 (54}
Enter (50) or (54) in (55) 0.77 {55
Water storage loss calculated for each month {{3Gym = {B8) « (41m

B&ym= | 23.77 | 21.47 | 23.77 | 23 | 23.77 | 23 | 23.77 | 23.77 | 23 | 23.77 | 23 | 23.77 | (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

(5?}m=| 23.77 | 21.47 | 23.77 | 23 | 23.77 | 23 | 23.77 | 23.77 | 23 | 23.77 | 23 | 23.77 | &7
Primary circuit loss (annual) from Table 3 II' {58
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m

(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(_59}m=| 23.26 | 21.01 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | {59
Combi loss calculated for each month (61)m = (60) + 365 x (41)m

(61}m==|0|0|0|0|0|0|0|0|0|0|0|0| Ga)

189.55 | 203.45

- (annual: e 211 {84
Heat gains from water heating, kWh/month 0.25 "~ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(55)m==| 91.33 | 80.95 | 86.09 | 78.67 | 78.17 | 71.4 | 70.05 | 74.83 | 74.06 | 815 | 84.3 | 89.63 | (6%

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(Giym=| 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 {B6)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)mm| 23.83 | 21.16 | 17.21 | 13.03 | 9.74 | 8.22 | 8.89 | 11.55 | 15.5 | 19.68 | 22.97 | 24.49 | GRS

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
BHm= | 254.48| 257.12 | 250.46 | 236.3 | 218.41 | 201.61 | 190.38 | 187.74 | 194.39 | 208.56 | 226.44 | 243.25 | (58

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69}m=| 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | {89

Pumps and fans gains (Table 5a)
(70)m=|o|o|o|o|o|o|o|o|o|o|o|o| 7

Losses e.g. evaporation (negative values) (Table 5)
F1yme= |-109.15 | -109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 | (7

ARUgP ISTRICT,

Toma FerB'F54%ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 4 of 9



DER WorkSheet: New dwelling design stage

Water heating gains (Table 5)
THme | 122.75| 120.47 | 115.72 | 100.26 | 105.07 | 99.17 | 94.15 | 100.58 | 102.86 | 109.54 | 117.09 | 120.48 | (72

Total internal gains = B8y + (BT + B8 + (89m + 7Hm + iy + {72k
{7Zym= | 464.99 | 462.68 | 447.32 | 422.52 | 397.15 | 372.93 | 357.34 | 363.79 | 376.68 | 401.71 | 430.43 | 452.14

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

No
No
No
No
No
No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North

0.63

Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ W
North  oax[ o077 | x| 182 | x| 1083 | x| oe3 | «| o7 | | 5.91 BE
North  oax[ o077 | »| 38 | x| 1083 | x| oe3 [ x| o7 | =| 1235 |oa
North  mex] o077 | x| 182 | x| 10838 | «[ o063 | x| o7 | =] 5.91 |7
North  sox[ o077 | x| 18 | x| 1083 | x| o063 | x| o7 | =] 5.85 [
North  sox[ 077 | x| 182 | x| 2032 | x| oe3 |[x| o7 | =] 1.3 |74
North e[ o077 | x| 38 | x| 2032 | x| o063 |[x| o7 | =] 236 74
North  eax[ o077 | «| 182 | x| 2032 | x| oe3 | x| o7 | =] 1.3 |74
North  oasx[ o077 | x| 18 | x| 2032 | x| oe3 [ x| o7 | = 1118 |o&
No | 1 063 |
| |
| |
| |
| |
| |
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South
South
South
South
South
South
South
South
South
South
South
South
South
South
South
South
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>

0.7 23.09

4821 [

b

0.7

P

0.7 23.09

x

0.7 22.84

S

0.7 13.45

X

0.7 28.09

x

0.7 13.45

>

0.7 13.31

g

0.7 15.23

x

0.7 73 74

S

0.7 7.22 |74

X

0.7 493

x

0.7 10.29

>

0.7 493

0.7 4.88

o
o
~
i LR
-
[45)
—
&

g

0.7 43.72

| | | = |

| | o] B

omx| o077 |« 12 | x| erss | x| oes | x| | = |
oox[ o7z | x| 808 | x| 110238 | x| o063 | x[ o7 | =] 10300 [o®
ao] o7 | x| 18 | x| 1023 | x| o063 | x[ o7 | =] eoesa |7
aox] o077 | x| 12 | x| 11028 | x| oes | x| o7 | =] 4043 |om
oox| o077 | x| 306 | x| 11487 | x| o3 | x| o7 | =] 10742 |o®
oox[ o7z | <] 18 | x| 11a87 | x| o063 | x[ o7 | =] 6310 |08
osx[ o7z | <] 12 | x| 11a87 | x| o063 | x[ o7 | =] 4213 |o®
osx[ o077 | x| 308 | x| 11055 | x| o063 | x[ o7 | =] 10338 |o®
sox[ o7z | x| 18 | x| 11055 | x| o063 | x[ o7 | =] 6081 &
sex[ o7z | x| 12 ] x| 11088 | x| o0es | x[ o7 | =] 4054 |om
sox] o077 | x[ 308 | x| 10801 | x[ o0e3 | x| o7 | =[ 10101 |
oox| o077 | x| 18 | x| 10801 | x| oe3 | x| o7 | =]  s042 |on
oox[ o7z | <] 12 | x| 10801 | x| o063 | x[ o7 | =] 3061 B&:
osx[ o077 | x| 308 | x| 10480 | x| o063 | x[ o7 | =] 9800 |o®
osx[ o077 | x| 18 | x| 10480 | x| o063 | x[ o7 | =] 57.7 |73
pex| o077 | x| 12 | x| 1048 | «| 03 | x| o7 | =] ssar |o®m
a9/ o077 | x| 308 | x| 1018 | x| o063 | x[ o7 || o528 |o®m
FERB'I54Y ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 6 of 9



DER WorkSheet: New dwelling design stage

South  wex| 077 | x| 18 | x| 10180 | x[ o0e3 | x| o7 | =[ se0s |um
South  oex| o077 | x| 12 | x| 1018 | x| o3 | x| o7 | =| avar |ua
South  osx| o077 | x| 306 | x| ss0 | x| o3 | x| o7 | =| 772z |o®
South  oax| o077 | x| 18 | x| 850 | x| o0es | x| o7 | =| 4543 |o®
South  oex| o077 | x| 12 | x| sse | x[ o | x| o7 | =| 302 |
South  wex| o077 | x| 306 | x| ssa2 | «[ o3 | x| o7 | =| s182 |om
South  aex| o077 | x| 18 | x| ssa2 | «[ o3 | x| o7 | =| 3040 |o®
South  wex] 077 | x| 12 | x| ss42 | x[ o0e3 | x| o7 | =[ 2082 |om
South  oex| o077 | x| 306 | x| 404 | x| o3 | x| 0.7 | = | 37.78 [
South  oax| o077 | x| 18 | x| 404 | x| o3 | x| oz | = | 2222 |73
South  osx| o077 | x| 1.2 | x| 404 | x| oez | x| 0.7 | = | 14.82 K&
Solar gains in watts, calculated for each month B5m = Sum(74m .. EDm
BHm= | 116,61 | 199.19 | 278.14 | 360.78 | 423.73 | 430.6 | 410.92 | 361.57 | 305.93 | 221.26 | 139.68 | 99.85 | (35
Total gains — internal and solar (84)m = (73)m + (83)m , watts

581.6 | 661.86 | 725.46 | 783.3 | 820.88 | 803.53 | 768.26 | 725.36 | 682.62 | 622.97 | 570.11 | 551.99 | (84

8% m=

20.04 | 19.74 |

T 1000 | 19.99 | 20

19.99

19.98 | 19.98 |

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

{89}m=| 0.99 | 0.99 | 0.97 | 0.93 | 0.84 | 0.66 | 0.47 | 0.52 | 0.78 | 0.95 | 0.99 | 0.99 |

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(90};11:| 18.3 | 18.5 | 18.81 | 19.23 | 19.59 | 19.83 | 19.89 | 19.88 | 19.75 | 19.3 | 18.74 | 18.28

(35

o0

AA = Living arsa + (4} =

0.15

)

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 = fLA) x T2
(92}m=| 18.51 | 18.7 | 19 | 19.4 | 19.75 | 19.98 | 20.04 | 20.03 | 19.9 | 19.46 | 18.93 | 18.49 |

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
@3m= | 18.51 18.7 19 19.4 19.75 | 19.98 | 20.04 | 20.03 19.9 19.46

18.93 18.49

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94}m=| 0.99 | 0.98 | 0.96 | 0.92 | 0.83 | 0.66 | 0.47 | 0.52 | 0.77 | 0.94 | 0.98 | 0.99 |
Useful gains, hmGm , W = (94)m x (84)m
@5m= | 575.09| 649.14 | 699.55 | 723.44 | 683.56 | 531.83 | 364.51 | 379.68 | 527.77 | 582,61 | 558.85 | 546.92 |

Monthly average external temperature from Table 8
(%},m=| 43 | 4.9 | 6.5 | 8.9 | 1.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 4.2 |

ISTRICT,
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DER WorkSheet: New dwelling design stage

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

(T |1602.51| 1551.52| 1401.44| 1161.82| 888.47 | 586.43 | 374.95 | 395.31 | 635.07 | 978.19 |1311.79| 1593.55| o7
Space heating requirement for each month, kWWh/month = 0.024 x [(97)m — (95)m] x (41)m
(98}m=| 764.4 | 606.4 | 522.2 | 315.63 | 152.46| 0 | 0 | 0 | 0 |294.31 | 542.12 | 778.69
Total per year (Ahivear) = Sumi®s), . = 3976.22 {98

Space heating requirement in kWWh/m?/year (?fg)

Space heating:

Fraction of space heat from secondary/supplementary system 0 &3t}
Fraction of space heat from main system(s) 202) =1 - {201 = 1 (202}
Fraction of total heating from main system 1 {204) = (202 « |1~ 2031} = 1 (204)
Efficiency of main space heating system 1 277.21 {205}
Efficiency of secondary/supplementary heating system, % 0 (208}

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)

| 7644 | 6064 | 5222 3156315246 o | o | o [ o [20431]54212] 77800 |

Output from water heater (calculated above)

|2os.54| 183.74 | 192.8 | 1726 | 168.97 | 150.74 | 144.54 | 158.92 | 158.74 | 178.98 | 189.55 | 203.45

Efficiency of water heater 281.48 {214}
(217}:314 281 .48| 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 (173

Fuel for water heating, kWWh/month
2199m=_(64)m x 100 + (217)m
(21?;)m:| 74.00 | 65.27 | 68.49 | 61.32 | 60.03 | 53.55 | 51.35 | 56.46 | 56.39 | 63.59 | 67.34 | 72.28

Total = Sum{219a), |, = 750.15 |(219)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1434.38

Water heating fuel used 750.15

Electricity for pumps, fans and electric keep-hot

o
N
L
hey

~—

Total electricity for the above, kWh/year s of (230ap.. (23007 =
Electricity for lighting 420.8 (2373
Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = 2605.33  |{328}

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Space heating (main system 1)

Space heating (secondary)

Water heating

Space and water heating

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

Total CO2, kg/year

Dwelling CO2 Emission Rate

El rating (section 14)

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
(281 + (262) + (Z83) + (364} = (255}

suin of (285, 271y =

iy -y = 13.68 {273

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Softw

N

Stroma FSAP 2012 Software Versi

Version: 1.0.5.51

3B5P

Address :

Area(m?) Av. Height(m) Volume(m?)

Ground floor 4943 (3 x | 26
First floor 49.43 (i x | 28 |(2b) | 138.41 |(3b‘,-

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

Dwelling volume (BartAhEOH3E+3)E G = 266,93 5

main secondary other total m? per hour
heating heating

Number of chimneys | 0 | * | 0 | * | 0 | = | 0 | x40 = II'(‘M)
Number of open flues | 0 | + | 0 | * | 0 | = | 0 | K30 = II'(%)
Number of intermittent fans | 3 | xio = 30 {7a3

—
B3
a2
B

128.52 |(3a‘,-

otherwise
Additional infiltration
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction
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 )
If no draught lobby, enter 0.05, else enter 0 0 {13}
Percentage of windows and doors draught stripped 0 (14}
Window infiltration 025 - {020 (14 +108] = 0 {15}
Infiltration rate e AN+ I+ (15« (15 = 0 {16}
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 (7
If based on air permeability value, then {18} = {17} » 201+(8), stherwise (18; = (18) 0.36 (1%
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used
Number of sides sheltered 2 {15
Shelter factor {20 =1 -{0.07Ex (1 = 0.85 (20)

Infiltration rate incorporating shelter factor =g xeh= @2h

Infiltration rate modified for monthly wind speed

| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | 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 | 4.7 |

ISTRICT,
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TER WorkSheet: New dwelling design stage

Wind Factor (22a)m = (22)m + 4
(22;3}:314 1.27 | 1.25 | 1.23 | 1.1 | 1.08 | 0.95 | 0.95 | 0.92 | 1 | 1.08 | 1.12 | 1.18 |

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

039 | 039 | 0.38 | 034 | 033 | 0.29 | 0.29 | 0.28 | 0.31 | 0.33 | 0.35 | 0.36 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: II'QSE}

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) II"ES”}
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(Q_?,C)
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(24a)m=io|o|o|o|o|o|o|o|o|o|o|o| (248)
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(‘24&5)m=1 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (24b)

¢) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 x (23b), then (24¢) = (23b); otherwise (24¢) = (22b) m + 0.5 x (23b)
(24c)-m:| 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (240}

d) If natural ventilation or whole house positive input ventilation from loft

Windows Type 1 30 W 4 1+ 0.04] = @7

Windows Type 2 8 A1 1.4 0.04 = 2 41 @20

| 241 |

Windows Type 3 T 1.4 )+ 0.04]

Windows Type 4 KV 143+ 0.04] = @7
| 159 |

i
o
(=
.
3
~

Windows Type 5 2 P14 0.04) = 159 a7
Windows Type 6 1.82 W14 1+ 0.04] = 241 @7
Windows Type 7 143004 = | 239 @7
Floor | 4043125 | x| o013 | =| 6426083 | | | | 28
Walls Type1 | 5197 | | 1088 | [ 4142 | «| o018 | =[ 74 | | [ | [ (2=
Walls Type2 | s507 | | 662 | [ 4935 | x| o018 | =[ sss | | | | |9
Roof [ 4043 | | o | [ 4043 | x| o013 | = 643 | | | | 5oy
Total area of elements, m? (31
Party val R ) e ] e ) s [ —
Internal wall ** | | | 520
Internal wall ** | | | aze;
Internal floor | | | |2

ARUgP ISTRICT,

Toma FerB'F54%ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 2 of 9



TER WorkSheet: New dwelling design stage

Internal ceiling | | ] |52e)

* 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) 28y (3 + 3y = 51.59 (3%
Heat capacity Cm = S(A x k) {EE). (30 + (33 + (388, 3k} = 18226.43 (44
Thermal mass parameter (TMP = Cm = TFA) in kJ/m?K indicative Valus: Medium (35

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

Thermal bridges : S (L x Y) calculated using Appendix K (35‘;

if details of thermal bridging are not known (36} = 0.05 x (31)

Total fabric heat loss {33} + (36} = 61.7 {37
Ventilation heat loss calculated monthly {38y = 0.3 = {28y x (5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
{38)m= | 50.84 | 50.57 | 50.31 491 4887 | 4781 | 4781 | 4762 | 4822 | 48.87 | 49.33 | 49.81 (38}
Heat transfer coefficient, W/K {303m = {37) + (38ym
= | 112.53| 112.27 | 112.01 | 110.8 | 110.57 | 109.51 | 109.51 | 109.32 | 109.92 | 110.57 | 111.03 | 111.51

Averags = Sum(39), . M2 110.79 (3%

Heat loss parameter (HLP), W/m?K (A0)m = (3% = (4)

g | 114 | 114 | 143 | 112 | 112 | 114 | 1.11 | 1.11 | 1.11 | 112 | 112 | 113

Assummed occlpancy, N ' (423
if TFA>13.9,N=1+1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
if TFA£13.9,N=1
Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 | 99.01 | (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)

(4dyim= | 108.91 | 104.95 | 100.99| 97.03 | 93.07 | 89.11 | 89.11 | 93.07 | 97.03 | 100.99 | 104.95 | 108.91

Total = Sumid4), o = 1188.09 |(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)

{45y | 161.51 | 141.26 | 145.76 | 127.08 | 121.94 | 105.22 | 975 | 111.89 | 113.22 | 131.95 | 144.03 | 156.41

Total = SUm45), . = 1557.78  [(45)
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(46};ram| 24.23 | 21.19 | 21.86 | 19.06 | 18.29 | 15.78 | 14.63 | 16.78 | 16.98 | 19.79 | 21.61 | 23.46 | (48}
Water siorage Toss:
Storage volume (litres) including any solar or WWWHRS storage within same vessel 150 47

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

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

Water storage loss:

a) If manufacturer’s declared loss factor is known (kWh/day): (4%

Temperature factor from Table 2b (49}

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Energy lost from water storage, kWh/year 4B x (4% = 0.92 (50
b) If manufacturer's declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) II' (51
If community heating see section 4.3

Volume factor from Table 2a 0 (&8
Temperature factor from Table 2b 0 {83
Energy lost from water storage, kWh/year AN X (BN X (G2 » E5 = 0 (54}
Enter (50) or (54) in (55) 0.92 {55
Water storage loss calculated for each month {{3Gym = {B8) « (41m

B&ym= | 28.48 | 25.73 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | (56}

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

(5?}m=| 28.48 | 25.73 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | &7

Primary circuit loss (annual) from Table 3 II' (58

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(_59}m=| 23.26 | 21.01 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | {59

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61}m==|0|0|0|0|0|0|0|0|0|0|0|0
for each month; = 0.85 x (45}

16°

19411 | 208.16

Cutput from water heater (annual 2167.05 {84y

Heat gains from water heating, kWh/month 0.25 "~ [0.85 x (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(55)m==| 95.1 | 84.36 | 89.86 | 82.32 | 81.94 | 75.05 | 73.82 | 78.6 | 77.71 | 85.27 | 87.95 | 93.4 | (6%

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(Giym=| 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 {B6)

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)mm| 23.83 | 21.16 | 17.21 | 13.03 | 9.74 | 8.22 | 8.89 | 11.55 | 15.5 | 19.68 | 22.97 | 24.49 | GRS

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
BHm= | 254.48| 257.12 | 250.46 | 236.3 | 218.41 | 201.61 | 190.38 | 187.74 | 194.39 | 208.56 | 226.44 | 243.25 | (58

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69}m=| 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | {89

Pumps and fans gains (Table 5a)
(70}m=|3|3|3|3|3|3|3|3|3|3|3|3| (7%

Losses e.g. evaporation (negative values) (Table 5)
F1yme= |-109.15 | -109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 |-109.15 | (7
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TER WorkSheet: New dwelling design stage

Water heating gains (Table 5)
THme | 127.82| 12553 | 120.78 | 114.33 | 110.14 | 104.23 | 99.22 | 105.64 | 107.93 | 114.61 | 122.16 | 125.54 |

Total internal gains =

(7aym=

B8y + (BT + B8 + (89m + 7Hm + iy + {72k

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

North
North
North
North
North
North
North
North
No
No
No
No
No
No

0.63

Orientation: Access Factor Area Flux a_ FF Gains
Table 6d m? Table 6a Table 6b Table 6¢ W
osx[ o077 | «| 182 | x| 1083 | x| o063 | x[ o7 | =] 5.91 BE
osx[ o7z | x| 38 | x| 1088 | x| o063 | x[ o7 | =] 1235 |oa
pex| o7 | x| 182 | x| 1088 | <[ os3 | x| o7 | =| 5.91 |7
a9l o077 | x| 18 | x| 1083 | x| o063 | x[ o7 | =] 5.85 [
a9x[ o077 | x| 182 | x| 2032 | x| o063 | x[ o7 | =] 1.3 |74
aox[ o077 | x| 38 | x| 2032 | x| &3 | x[ o7 | =] 236 74
oox[ o077 | <] 182 | x| 2032 | x| o063 | x[ o7 | =] 1.3 |74
osx[ o7z | <] 18 | x| 2032 | x| o063 | x[ o7 | =] 1118 |os
| 1 063 |
| |
| |
| |
| |
| |

No
No
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
North
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South
South
South
South
South
South
South
South
South
South
South
South
South
South
South
South
South

GRS

TER WorkSheet: New dwelling design stage

0.7 23.09

0.7 4821 |8

0.7 23.09

x

0.7 22.84

S

0.7 13.45

X

0.7 28.09

x

0.7 13.45

>

0.7 13.31

g

0.7 15.23

x

0.7 73 74

S

0.7 7.22 |74

X

0.7 493

x

0.7 10.29

0.7 493

0.7 4.88

o
o
~
i LR
-
[45)
o~
&

0.7 43.72

| | | = |

| | o] B

omx| o077 |« 12 | x| erss | x| oes | x| | = |
oox[ o7z | x| 808 | x| 110238 | x| o063 | x[ o7 | =] 10300 [o®
ao] o7 | x| 18 | x| 1023 | x| o063 | x[ o7 | =] eoesa |7
aox] o077 | x| 12 | x| 11028 | x| oes | x| o7 | =] 4043 |om
oox| o077 | x| 306 | x| 11487 | x| o3 | x| o7 | =] 10742 |o®
oox[ o7z | <] 18 | x| 11a87 | x| o063 | x[ o7 | =] 6310 |08
osx[ o7z | <] 12 | x| 11a87 | x| o063 | x[ o7 | =] 4213 |o®
osx[ o077 | x| 308 | x| 11055 | x| o063 | x[ o7 | =] 10338 |o®
sox[ o7z | x| 18 | x| 11055 | x| o063 | x[ o7 | =] 6081 &
sex[ o7z | x| 12 ] x| 11088 | x| o0es | x[ o7 | =] 4054 |om
sox] o077 | x[ 308 | x| 10801 | x[ o0e3 | x| o7 | =[ 10101 |
oox| o077 | x| 18 | x| 10801 | x| oe3 | x| o7 | =]  s042 |on
oox[ o7z | <] 12 | x| 10801 | x| o063 | x[ o7 | =] 3061 B&:
osx[ o077 | x| 308 | x| 10480 | x| o063 | x[ o7 | =] 9800 |o®
osx[ o077 | x| 18 | x| 10480 | x| o063 | x[ o7 | =] 57.7 |73
pex| o077 | x| 12 | x| 1048 | «| 03 | x| o7 | =] ssar |o®m
a9/ o077 | x| 308 | x| 1018 | x| o063 | x[ o7 || o528 |o®m
FERB'I54Y ersion: 1.0.5.51 (SAP 9.92) - http://www.stroma.com Page 6 of 9



TER WorkSheet: New dwelling design stage

South  wex| 077 | x| 18 | x| 10180 | x[ o0e3 | x| o7 | =[ se0s |um
South  oex| o077 | x| 12 | x| 1018 | x| o3 | x| o7 | =| avar |ua
South  osx| o077 | x| 306 | x| ss0 | x| o3 | x| o7 | =| 772z |o®
South  oax| o077 | x| 18 | x| 850 | x| o0es | x| o7 | =| 4543 |o®
South  oex| o077 | x| 12 | x| sse | x[ o | x| o7 | =| 302 |
South  wex| o077 | x| 306 | x| ssa2 | «[ o3 | x| o7 | =| s182 |om
South  aex| o077 | x| 18 | x| ssa2 | «[ o3 | x| o7 | =| 3040 |o®
South  wex] 077 | x| 12 | x| ss42 | x[ o0e3 | x| o7 | =[ 2082 |om
South  oex| o077 | x| 306 | x| 404 | x| o3 | x| 0.7 | = | 37.78 [
South  oax| o077 | x| 18 | x| 404 | x| o3 | x| oz | = | 2222 |73
South  osx| o077 | x| 1.2 | x| 404 | x| oez | x| 0.7 | = | 14.82 K&
Solar gains in watts, calculated for each month B5m = Sum(74m .. EDm
BHm= | 116,61 | 199.19 | 278.14 | 360.78 | 423.73 | 430.6 | 410.92 | 361.57 | 305.93 | 221.26 | 139.68 | 99.85 | (35
Total gains — internal and solar (84)m = (73)m + (83)m , watts

589.67| 669.93 | 733.53 | 791.36 | 828.95 | 811.6 | 776.33 | 733.43 | 690.68 | 631.04 | 578.18 | 560.06 | (84

20.08 | 19.75 |

T 1008 | 19.99 I“19.9s;

(B%m= 19.99 | 19.00 | 19.98 | 19.98 | (88)

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

{89}m=| 1 | 0.99 | 0.99 | 0.96 | 0.88 | 0.68 | 0.47 | 0.53 | 0.81 | 0.97 | 0.99 | 1 | (@9

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

(90};11:| 18.33 | 18.54 | 18.88 | 19.33 | 19.72 | 19.04 | 19.99 | 19.99 | 19.87 | 19.39 | 18.79 | 18.3 (9
AA=Living arsa+ ) = 0.15 {51

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

(92}m=| 18.54 | 18.74 | 19.06 | 19.49 | 19.87 | 20.09 | 20.13 | 20.13 | 20.01 | 19.55 | 18.98 | 18.51 | {32

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
©@3m=| 1854 | 18.74 | 19.06 | 19.49 | 19.87 | 20.09 | 20.13 | 20.13 | 20.01 | 19.55

18.98 18.51

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

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

(94}m=| 1 | 0.99 | 0.98 | 0.95 | 0.87 | 0.69 | 0.49 | 0.54 | 0.81 | 0.96 | 0.99 | 1 | (34)
Useful gains, hmGm , W = (94)m x (84)m
@5m= | 587.31 | 664.58 | 720.51 | 753.91 | 721.88 | 562.02 | 381.72 | 399.01 | 560.27 | 606.88 | 573.39 | 558.33 | (35}

Monthly average external temperature from Table 8
(95},m=| 43 | 49 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 4.2 | (5

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

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

(T |1602.72| 1554.05| 1407.25| 1173.75| 903.3 | 601.03 | 387.07 | 407.87 | 649.82 | 989.62 |1318.49| 1596.04| o7
Space heating requirement for each month, kWWh/month = 0.024 x [(97)m — (95)m] x (41)m
(a8 | 755.46| 597.72 | 510.94 | 302.28 | 134.97 | 0 | 0 | 0 | 0 | 284.76 | 536.47 | 772.06
Total per year (Ahivear) = Sumi®s), . = 3894.67 {98

Space heating requirement in kWWh/m?/year (?fg)

Space heating:

Fraction of space heat from secondary/supplementary system 0 &3t}
Fraction of space heat from main system(s) 202) =1 - {201 = 1 (202}
Fraction of total heating from main system 1 {204) = (202 « |1~ 2031} = 1 (204)
Efficiency of main space heating system 1 93.5 {205}
Efficiency of secondary/supplementary heating system, % 0 (208}

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)

| 75546 | 50772 | 51004 | 30228 [ 13407 o | o | o [ o [28478] 53647 77206 |

Output from water heater (calculated above)

|213.25| 187.99 | 197.51 | 177.16 | 173.68 | 155.3 | 149.25 | 163.63 | 163.3 | 183.7 | 194.11 | 208.16

Efficiency of water heater 79.8 {214}
(217}:314 87.91 | 87.69 | 87.24 | 86.23 | 84.15 | 79.8 | 79.8 | 79.8 | 79.8 | 85.98 | 87.39 | 87.99 (173

Fuel for water heating, kWWh/month
2199m=_(64)m x 100 + (217)m
(21?;)m:| 2426 | 214.39 | 226.4 | 205.45 | 206.4 | 194.61 | 187.03 | 205.05 | 204.64 | 213.65 | 222.13 | 236.56

Total = Sum{219a), |, = 255891 |19

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1
Water heating fuel used
Electricity for pumps, fans and electric keep-hot

central heating pump: (2300)

boiler with a fan-assisted flue (2308}
Total electricity for the above, kWh/year sun of (230a}.. (2030g) = (231)
Electricity for lighting <232}
Total delivered energy for all uses (211)...(221) + (231) + (232)...(237b) = (33’6)

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Energy Emission factor Emissions

kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) 211 x = (25';)
Space heating (secondary) {215y « = II'(%E}
Water heating 21 x = (2«*4)
Space and water heating @81y + (262) + (283} + (364} = (255}
Electricity for pumps, fans and electric keep-hot {231} x = (26'7‘,
Electricity for lighting @3 % = (2?38}
Total CO2, kg/year summ of (268).. (271 = [ 170078 Jere
TER = [ zar Jem

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Software Name Stroma FSAP 10 Beta Software Version Version: 1.0.0.37

Address : 2B3P

Area(m?) Av. Height(m) Volume(m?)
Ground floor (‘Ea‘; X | 26 @a) = | 94 |(Sa)
First floor (;m‘,- X | 28 |(2b} = | 99.51 |(3b‘,~
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4;

Dwelling volume (BartAhEOH3E+3)E G = 191,92 5

main secondary
heating heating

Number of chimneys

Number of open flues

-chimneys/flues attached to
closgd fi

-flue
fuel

-flue

Num blocked ch

Nun f intermitt

Nuns

Nung

Air changes per hour

Infiltration due to chimneys, flues, fans, PSVs, etc. Gap+{Eby+8oi+Ed+ Gei B+ {TapeFiTg] « (5 = 0.21 (%)
If a pressurisation test has been carried out or is infended, proceed fo (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 (%)
Additional infiltration [(031x0.1 = 0 {10}
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (i
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 (%
Percentage of windows and doors draught stripped 0 {14}
Window infiltration .25 - {02 x (14} »106] = 0 (15
Infiltration rate B+~ G+ (15 + (15 = 0 {18
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 {17
If based on air permeability value, then {18} = {17} + Z01+{&}, ctherwise (18} = (18} 0.46 (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 (1%
Shelter factor 2W=1-00T5 (1% = 0.85 {215

Infiltration rate incorporating shelter factor @4 = (%R = 21

AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 1 0f 10



DER WorkSheet: New dwelling design stage

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

Monthly average wind speed from Table 7
(2)mz| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 4.7 |

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

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

0.5 0.49 | 0.48 | 043 | 042 | 0.37 | 0.37 | 0.36 | 0.39 | 0.42 | 0.44 | 0.46 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

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

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

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(245;);11=|o|o|o|o|o|o|o|o|o|o|o|o| (74e)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(24b)mn|o|o|o|o|o|o|o|o|o|o|o|o| (240}

ive input ventilatio outside

ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m? A m? W/m2K (WIK) kJ/m2-K kJ/K
Doors [ 247 |« 1 | = 217 | (25
Windows Type 1 A2+ 0.04] = 263 @n
Windows Type 2 1.21 U123 004] = 1.30 @
Windows Type 3 A 120+ 0.04] = @7
Windows Type 4 1.2+ 0.04) = @7
Windows Type 5 A2 1 0.04] = @7
Windows Type 6 A 1204 0.04] = 273
Windows Type 7 XU 1.2 )% 0.04] = @7
Windows Type 8 AHH 1.2 ) 0.04] = @7
Windows Type 9 0.63 ST 1.2¥ 0.04] = 0.72 @2n
Floor | 3554031 | x| 013 | = 4620041 | | 75 | [oses.523]®
Walls Type1 | 4495 | | o940 | | 3546 | «| o014 | = 406 | | 60 | [212753]ew
Walls Type2 | 4841 | | 663 | | 4178 | x| o014 | = 58 | | e | [ 250658

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Roof

[ 31086 [

Total area of elements, m?
Party wall

Internal wall **

Internal wall **

Internal floor

Internal ceiling

(313

J

3554 | [ o | | sss4 | x| o011 | =[ 3o | | o |
[ 3630 | x| o | =] o | [ 4 | [i637334]c32
[ 30 | | 398068 |@zo
[ o | [1137.881 ]2
[ 18 | [e30.7256 320
——

[319.8628 | (320}

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

Fabric heat loss, W/K=S (A x U)
Heat capacity Cm = S(A x k)
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K

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.

(28)...{30) + (32} = 37 49 3%

{E28)...a0) + (32) + (328)...{22e) = (34

215.87 (3%

= (34} + (4) =

Thermal bridges : S (L xY) calculated using Appendix K 9.23
if details of thermal bridging are not known (36} = 0.05 x (31)

Total fabric heat loss 33+ (38 = 46.72

(38m = 033 % 28 % (5

Ventilation heat loss calculated monthly

Averags = Sumi4ldy, /2= 1.18 |(40}
Number of days in month (Table 1a)
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
“hm= 31 28 31 30 31 30 31 31 30 31 30 31 (41}

Assumed occupancy, N 2.27 (42}
if TFA>13.9,N=1+1.76 x[1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
if TFA<=139,N=1
| Jan | Febl Marl Apr | Mayl Jun | Jul | Augl Sepl Oct | Nov| Decl
Hot water usage in litres per day for mixer showers, Vd,shower (from Appendix J)
(42;3}531=|0|0|000|0 o|o|o|o|o|o|
Hot water usage in litres per day for baths, Vd, bath (from Appendix J,
(42b)m=| 0.78 | 0.77 | 077 | 074 | 073 | o7 | 0.7 | 0.71 | 0.72 | 0.74 | 0.78 | 0.81 |
Hot water usage in litres per day for other uses, Vd,other (from Appendix J)
(429;.;11:| 39.89 | 38.44 | 36.99 | 35.54 | 34.00 | 32.64 | 32.64 | 34.00 | 35.54 | 36.99 | 38.44 | 39.89 |
Annual average hot water usage in litres per day Vd,average (from Appendix J) 109.5 {43}
AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 3 of 10



DER WorkSheet: New dwelling design stage

Hot water usage in litres per day for each month Vd,m = (42a) + (42b) + (42c)

(_44}m=| 40.67 | 39.21 | 37.76 | 36.28 | 34.82 | 33.35 | 33.34 | 34.8 | 36.26 | 37.73 | 39.22 | 407
Tootal = Surn(dd), . = 44415 |4

Energy content of hot water used = 4.18 x Vd,m x nm x DTm / 3600 kWh/month (from Appendix J)

(45)m= | 171.96| 153.39 | 161.49 | 141 52 | 137.95 | 120.51 | 111.12 | 12473 | 123.86 | 142.99 | 157.35 | 170.81

Total = GurEE),.. = 171766 |15
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(48)m= | 25.79 | 23.01 | 24.22 | 21.23 | 20.69 | 18.08 | 16.67 | 18.71 | 18.58 | 21.45 | 236 | 25.62 | {45
Water storage T0ss:
Storage volume (litres) including any solar or WMWWHRS storage within same vessel 210 {47

If Heat network 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 (k\Wh/day): 1.42 (4%

Temperature factor from Table 2b 0.54 (4%

Energy lost from water storage, kWh/year {4R) x (49) = 0.77 (50
b) If manufacturer's declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day)

i

If Heat network see section 4.3

23 | 23.77 |
), else (57)m = (56)m

from Appendi

(57}m==| 23.77 | 21.47 | 23.77 | 23 | 23.77 | 23 | 23.77 | 23.77 | 23 | 23.77 | 23 | 23.77 | (57}

Primary circuit loss (annual) from Table 3 II' (58;

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(59};11:| 23.26 | 21.01 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | (5%

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
{fﬂ}mzlolol0|0|0|0|0|0|0|0|0|0| &1

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
(az)mz| 219 | 195.87 | 208.52 | 187.03 | 184.98 | 166.02 | 158.15 | 171.76 | 169.38 | 190.02 | 202.87 | 217.84 | B2

WWHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no WWHRS contribution to water heating
(635;);11=|o|o|o|o|o|o|o|o|o|o|o|o| (83a}

PV diverter DHW input calculated using Appendix G (negative quantity) (enter "0" if no PV diverter contribution to water heating) (NOT IMPLEMENTED)

ool 1 T [ [ T T T T T T T ]

FGHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no FGHRS contribution to water heating)
(‘53c)m:|o|o|o|o|o|o|o|o|o|o|o|o| ®35)

Solar DHW input calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to water heating)
(ﬁa3b)m={o|o|o|o|o|o|o|o|o|o|o|o| B3t

Output from water heater
(64}m=| 219 | 195.87 | 208.52 | 187.03 | 184.98 | 166.02 | 158.15 | 171.76 | 169.38 | 190.02 | 202.87 | 217.84

ARUNOISTRICT L eEoma Critput from water heater (snnual}. o 2271.44 (64}
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DER WorkSheet: New dwelling design stage

if 64)m < 0 then setto 0

maorgy 0 [ o | o [ o] o f o of of of of o f o
Heat gains from water heating, kWh/month 0.25 " [0.85 x (45)m + (61¥i#i]c¢r 0B X (46Yea+(5T)F%(59)m| ] 0 B4z}
(G‘b)m=| 94.8 | 84.99 | 91.32 | 83.47 | 83.49 | 76.48 | 74.57 | 79.1 | 776 | 85.17 | 88.73 | 94.42 | (&5

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
@8yme= | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 66}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
@nm=| 67 | 595 | 484 | 3ee | 274 | 231 | 25 | 325 [ 436 [ 554 | 646 | 680 | 7

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
B8 | 199.81 | 201.88 | 196.65 | 185.53 | 171.49 | 158.29 | 149.48 | 147 .41 | 152.63 | 163.75 | 177.79 | 190.99 | (88)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(59}m=| 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 6%

Pumps and fans gains (Table 5a)

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

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ W
North  mox] o077 | x[ 121 | »] 1088 | «[ o063 | x| o7 | =] 3.93 |7
North  sox[ o077 | x| 318 | x| 1083 | x| o063 [ x| o7 | =] 103 |os
North  sox[ o077 | x| 18 | x| 1083 | x| o0e3 | x| o7 | =] 5.85 |74
North e[ o077 | x| 12 | x| 1083 | x| oe3 |[x| o7 | =] 3.9 74
North  eax[ o077 | «| 121 | x| 2032 | x| oe3 | x| o7 | =] 7.51 |74
North  oax[ o077 | «x| 318 | x| 2032 | x| oe3 | x| o7 | =| 1975 |o&
Noth  sax| o077 | x| 18 | x| 2082 | x[ o638 | x| o7 |=] ‘1118 |
North  oox[ o077 | x| 12 | x| 2032 | «| o063 |[x| o7 | =] 7.45 |7
North  sox[ 077 | x| 121 | x| 3453 | x| o0e3 [ x| o7 |=| 1277 |os
North  sox[ 077 | x| 318 | x| 3453 | x| o063 [ x| o7 | =| s3s |o%
North  gex| o077 | x| 18 | x| sas3 | x| o063 | x| o7 | =| 19 74
North  eax[ o077 | x| 12 | x| 3453 | x| oe3 [ x| o7 | =| 1286 |0%
Noth  omx| o077 | x| 121 | x| ss46 | x[ o063 | x| o7 | =] 20851 |o&
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North
North
North
North
North
North
North
North
North
North
South
South
South
South
South
South

DER WorkSheet: New dwelling design stage

x| o7 ] = 53.9 [
s 07 | =] s0s |0
«| o7 | =| 2034 |oa
<[ o7 | =]  21es  |ow
[ o7 | =] 7261 |ow
x[ o7 ] =] 4 |7
x[ o7 ] =] 214 |7
x| o7 | =] 2088  |o®
s 07 =] s o
| o7 | = 44 |74
| o7 | = 2083 o
[ o7 | =] 2rer fow
x[ o7 ] =] 7257 Jow
x[ o7 =] 408 Jow
x| o7 | =] 2730 o
| o7 | =] 2101 |os
< o7 | =] s7ss o

| | | = |

| | o] B

omx| o077 | x[ 318 | x| 2419 | x| o0es | x| | = |
oox| o077 | x[ 18 | x| 2419 | x[ o0e3 | x| o7 | =[ 1331 Joa
aocl o077 | x| 12 | x| 2419 | x| 063 | x[ o7 | =] 8.87 |7
aox| o7 | x| 121 | x| 1312 | x| oss | x| o7 | =| 4.85 |7
oox| o077 | x| 818 | x| 1312 | x| o3 | x| o7 |=| 1275 |o4
oox[ o7z | <] 18 | x| 1312 | x| o063 | x[ o7 | =] 7.22 |74
osx[ o077 | «| 12 | x| 1312 | x| o063 | x[ o7 | =] 4.81 BE
osx[ o077 | x| 120 | x| 88 | x| o063 | x[ o7 | =] 3.28 |74
oox[ o7z | x| 318 | x| 88 | x| o063 | x[ o7 | =] 8.61 |74
sex[ 077 | x| 18 | x| 8es | x| o0es | x[ o7 | =] 4.88 |7
sex] o077 | x[ 12 ] x| 8ss | x| o3 | x| o7 | =] 3.25 [
oox| o077 | x| 23 | x| 475 | x| o3 | x| o7 |=| 328 |on
oox| o077 |« 12 x| 475 | x| o0e3 | x| o7 | =[ 1715 |o®
osx[ o7z | <] 18 | x| 467 | x| o063 | x[ o7 | =] 2572 |oB
osx[ o7z | x| 23 | x| 7est | x| o063 | x[ o7 | =] s382 |u®
sox[ 077 | x| 12 | x| zest | «| o0es | x[ o7 | =] 2808 |o®
a9l o7z | x| 18 | x| 7est | x| o063 | x[ o7 || 4212 |om
AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 6 of 10
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South
South
South
South
South
West
West
West
West
West
West
West
West
West
West
West

DER WorkSheet: New dwelling design stage

x| 23 | x| ersz | x| oes | x| o7 | =] ess6 |om
s 12 x| erss | x| oes | x| o7 | =] 877 |ow
x| 18 | x| erssa | x| 0e3 | «| o7 | =| s365 |o®
x| 23 | x| 110238 | x| oes | x| o7 | =| 7748 |o®
x| 12 | x| 1023 | x| o063 | x[ o7 | =] 4043 |ow
x| 18 | x| 10238 | «| o063 | x[ o7 | =] eoesa |7
x| 23 |x| 11a87 | «| o063 | x[ o7 || 874 |om
x| 12 x| 11487 | x| 0es | x| o7 | =] 4213 |om
s 18 | x| 11487 | x| oes | x| o7 | =] 6319 |o®
x| 23 | x| t10ss | x| oes | x[ o7 | =] wn  |ow
« 12 | x| 11085 | x| o083 | x[ o7 | =] 4054 |0o®
x| 18 | x| 108 | x| o063 | x[ o7 | =] 6081 &
x| 23 | x| 10801 | <] o063 | x[ o7 | =] 192 |7
x| 12 x| 10801 | x| o063 | x[ o7 || 3061 &
x| 18 | x| 10801 | x| o0es | x| o7 | =] s042 |om
x| 23 | x| to4s0 | x| oes | «[ o7 | =] 7313 |o®
N | <] | x| | Cor ][ wwr o

|

|

|

| | | = |

| | o] B

omx| o777 | x| 23 | x| ssa2 | x| oes | x| | = |
oox| o077 | x[ 12 ] x| ssa2 | x[ o0e3 | x| o7 | =[ 2082 Jos
socl o7 | x| 18 | x| ss42 | x| o063 | x[ o7 | =] 3040 |7wm
sox|  o77 | x| 23 | x| 404 | x| os3 | x| 0.7 | = | 28.4 [72:
oox| o077 | x| 12 | x| 404 | x| 03 | x| o7 |=] 1482 |0
oox| o077 |« 18 | x| 404 | x| 03 | x| o7 | =[ 22220 |
osx[ o077 | x| o083 | x| 1984 | x| o063 | x[ o7 | =] 3.78 |0y
osx[ o077 | x| o083 | x| 1984 | x| o063 | x[ o7 | =] 3.78 it
oox[ o077 | x| o83 | x| 3842 | x| o063 | x[ o7 | =] 7.4 i
sex[ 077 | x| o0e3 | x| ss42 | x| o0e3 | x[ o7 | =] 7.4 |
sox] o077 | x[ oes | x| 6327 | x[ o0e3 | x| o7 | =[ 1218 |ew
oox| 077 | x| oe3 | x| es2z | x| o3 | x| o7 |=] 1218 |eo
oox[ o077 | <] o083 | x| 9228 | x| o063 | x[ o7 | =] 1777 |eu
osx[ o077 | x| o083 | x| w228 | x| o063 | x[ o7 || 1777 |e»
osx[ o077 | x| o083 | x| 11300 | x| o063 | x[ o7 | =] 2177 |em
sox[ 077 | x| o0e3 | x| 11300 | x| o0es | x[ o7 | =] 2177 |ew
a9/ o077 | x| o83 | x| 1577 | «| o063 | x[ o7 | | 2020 |em
AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 7 of 10



DER WorkSheet: New dwelling design stage

West  aox| o077 [ x| oes | x| 1577 | x[ oes | x| o7 | =[ 2220 |em
West  aox| o077 | x| oes | x| 11022 | x| o0es | x| o7 | = 2120 |s»
West  gax| o077 | «[ oes | x| 11022 | x[ o0es | x| o7 | = 2120 |ao
West  oax[ o077 | x| o063 | x| oae8 | x| o0e3 | x| o7 | =| 1823 |e®
West  oex| 077 | x| o063 | x| o048 | x| o063 | > | 0.7 | = | 18.23 | zo;
West  asx| o077 | x[ o063 | x| 735 | «[ o063 | x| 0.7 | = | 1417 | aa
West  asx| o077 | x| o3 | x| 7350 | «[ o3 | x| o7 | =| 1417 |om
West  a9x| o077 | x| oes | x| 4559 | x| o0es | x| o7 | =] 8.78 |
West  aox| o077 | x| oes | x| 4559 | x| o0es | x| o7 | =] 8.78 |
West  omx[ o077 | x| o063 | x| 2449 | x| 0e3 | x| o7 | =] 4.72 |0y
West  omx| o077 | x| oes | x| 2449 | x| o0es | x| o7 | =] 4.72 | 2oy
West  oax| o077 | x| o063 | x| 1615 | x| o3 | > | 0.7 | = | 311 | zo;
West  aoc| o077 | x| oes | x| 615 | «| o0es | x| o7 | =] 3.11 | aa
Solar gains in watts, calculated for each month &M = Sum{74m _(382m

@ayme | 1073 | 18471 | 260.33 | 339.35 | 398.36 | 404.20 | 386.05 [ 340.17 [ 28713 [ 205.05 | 12882 | 0167 | @5

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

(B4 C : 7282 | 695.34 : 54,

&7 19.75 | 19.91 | 2015 | 20.47 | 20.73 | 2088 [ 2092 | 20.91 | 20.81 | 2048 | 2006 | 10.73 | @n

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

(88)m==| 19.91 | 19.91 | 19.92 | 19.93 | 19.94 | 19.95 | 19.95 | 19.95 | 19.04 | 19.04 | 19.93 | 19.92 | (8%

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

(39},m=| 0.99 | 0.98 | 0.96 | 0.91 | 0.78 | 0.58 | 0.39 | 0.44 | 0.71 | 0.93 | 0.98 | 0.99 | (5%

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

(9Dj>m=| 18.45 | 18.66 | 18.97 | 19.37 | 19.67 | 10.83 | 19.85 | 19.85 | 19.77 | 19.4 | 18.87 | 18.43 (30
AA=Liingarega +~ {4 = 0.15 81

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

{_'92}m=| 18.64 | 18.84 | 19.15 | 19.53 | 19.82 | 19.98 | 20.01 | 20.01 | 19.92 | 19.56 | 19.05 | 18.63 | @

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(9%ym=| 1864 | 1884 | 1915 | 1953 | 1982 | 1998 | 2001 | 20.01 | 1992 | 1956 | 19.05 | 18.63

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
{_'94}m=| 0.99 | 0.98 | 0.95 | 0.9 | 0.78 | 0.58 | 0.4 | 0.45 | 0.71 | 0.92 | 0.98 | 0.99 |
Useful gains, hmGm , W = (94)m x (84)m
(©Fime= | 492.27| 563.05 | 612.55 | 630.02 | 57755 | 42423 | 279.15 | 202.91 | 433.73 | 501.81 | 482.05 | 468.85 |

AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com
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DER WorkSheet: New dwelling design stage

Monthly average external temperature from Table 8
(96)mm| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 4.2 | (98

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m- (96)m ]
(T |1236.21| 1197.64| 1082.46| 895.27 | 681.98 | 445.19 | 282.25 | 207.9 | 484.57 | 751.94 |1009.22| 1226.53| @7

Space heating requirement for each month, kWWh/month = 0.024 x [(97)m — (95)m] x (41)m
(9?3){11:1 553.49| 426.45 | 349,61 | 190.98| 777 | 0 | 0 | 0 | 0 | 186.1 |379.57 | 563.71

Total per year (KWhivearn = Sumi®7a}, ..o 2727.61 |(973)

Solar space heating calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to space heating)
(Q?b}m:iol0|0|0|0|0|0|0|0|0|0|0

Total per year (KWhivean = Sumi®7b}, .o 0 |(97b}

Space heating requirement for each month after solar contribution, kWh/month (98)m = (97a)m + (97b)m
(98}m=|553.49| 426.45 | 349,61 | 190.98| 777 | 0 | 0 | 0 | 0 | 186.1 |379.57 | 563.71

Total per year (BWhivearn = Sumi®s), s, o = 2727.61 |(93}‘

Space heating requirement in kWWh/m?/year (:?9)-

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

(2{3:;1)

(208}

(708

Nov | Dec

379.57 | 563.71 |

(211)m = {[(98)m x (204)] } x 100 + (206) @1
|266.05| 204.98 | 168.05| 91.8 | 37.35 | 0 | 0 | 0 | 0 | 89.45 |182.45 | 270.96
Total d0h/yeary =Bum{@ti), = 1311.09 (214}
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 (dh/year)y =Sum{@18), | = = 0 (215}

Water heating
Output from water heater (calculated above)

219 | 195.87 | 208.52 | 187.03 | 184.98 | 166.02 | 158.15 | 171.76 | 169.38 | 190.02 | 202.87 | 217.84
Efficiency of water heater 281.48 {214}
(217)m=| 281 .48| 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 (Z173
Fuel for water heating, kWWh/month
2199m=_(64)m x 100 + (217)m
(21%}:314 778 | 69.58 | 74.08 | 66.44 | 65.72 | 58.08 | 56.18 | 61.02 | 60.17 | 67.51 | 72.07 | 77.39
Total = Sum21%a), , = 806.95 |(21g}

Annual totals kWh/year kWh/year

Space heating fuel used, main system 1
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DER WorkSheet: New dwelling design stage

Water heating fuel used 806.95

Electricity for pumps, fans and electric keep-hot

Total electricity for the above, kWh/year sum of (2348}, .{230g) = II'(ZE«;},

Electricity for lighting 118.36 {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 = II"’%E}
Water heating {219y « = (264
Space and water heating 261 + {282} + (283) + {254} = (255)
Electricity for pumps, fans and electric keep-hot 31} x = II'(E@?}
Electricity for lighting @237 x = (258}
Total CO2, kg/year sum of (Z65) . (2T = (272}
Dwelling CO2 Emission Rat {272y + {4) ;

Elr
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TER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Software Name Stroma FSAP 10 Beta Software Version Version: 1.0.0.37

Address : 2B3P

Area(m?) Av. Height(m) Volume(m?)
Ground floor (‘Ea‘; X | 26 @a) = | 94 |(Sa)
First floor (;m‘,- X | 28 |(2b} = | 99.51 |(3b‘,~
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4;

Dwelling volume (BartAhEOH3E+3)E G = 191,92 5

main secondary
heating heating

Number of chimneys

Number of open flues

-chimneys/flues attached to
closgd fi

-flue
fuel

-flue

Num blocked ch

Nun f intermitt

Nuns

Nung

Air changes per hour

Infiltration due to chimneys, flues, fans, PSVs, etc. Gap+{Eby+8oi+Ed+ Gei B+ {TapeFiTg] « (5 = 0.16 (%)
If a pressurisation test has been carried out or is infended, proceed fo (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 (%)
Additional infiltration [(031x0.1 = 0 {10}
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (i
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 (%
Percentage of windows and doors draught stripped 0 {14}
Window infiltration .25 - {02 x (14} »106] = 0 (15
Infiltration rate B+~ G+ (15 + (15 = 0 {18
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 {17
If based on air permeability value, then {18} = {17} + Z01+{&}, ctherwise (18} = (18} 0.41 (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 (1%
Shelter factor 2W=1-00T5 (1% = 0.85 {215

Infiltration rate incorporating shelter factor @4 = (%R = 21
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TER WorkSheet: New dwelling design stage

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

Monthly average wind speed from Table 7
(2)mz| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 4.7 |

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

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

044 | 043 | 0.42 | 038 | 037 | 0.33 | 0.33 | 0.32 | 0.35 | 0.37 | 0.39 | 0.41 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

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

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

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(245;);11=|o|o|o|o|o|o|o|o|o|o|o|o| (74e)

b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(24b)mn|o|o|o|o|o|o|o|o|o|o|o|o| (240}

ive input ventilatio outside

ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m? A m? W/m2K (WIK) kJ/m2-K kJ/K
Doors [ 247 |« 1 | = 217 | (25
Windows Type 1 A2+ 0.04] = 263 @n
Windows Type 2 1.21 U123 004] = 1.30 @
Windows Type 3 A 120+ 0.04] = @7
Windows Type 4 1.2+ 0.04) = @7
Windows Type 5 A2 1 0.04] = @7
Windows Type 6 A 1204 0.04] = 273
Windows Type 7 XU 1.2 )% 0.04] = @7
Windows Type 8 AHH 1.2 ) 0.04] = @7
Windows Type 9 0.63 ST 1.2¥ 0.04] = 0.72 @2n
Floor | 3554031 | x| 013 | = 4620041 | | 75 | [oses.523]®
Walls Type1 | 4495 | | o940 | | 3546 | «| o018 | = 63 | | e | |[212753]ew
Walls Type2 | 4841 | | 663 | | 4178 | x| o018 | = 752 | | e | [ 250658

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Roof 3554 | [ o | | sss4 | x| o011 | = sz | | o | [ 3108 |Gm
Total area of elements, m? @31
Party wall [ 3630 | x| o | =] o | [ 4 | [i637334]c32
Internal wall ** [ 30 | | 398068 |@zo
Internal wall ** | 9 | |1137_331 |(32@)
Internal floor | 18 | |639.7256 |(32c<.'),
Internal ceiling [ 9 ]| [s108628]ae)

* 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 =8 (A x U) (28) .30 + (32 = 40.45 (3%
Heat capacity Cm = S(A x k) {{28)...430) + (32} + (328}...{32e) = 15343.08 (34
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K = (34} » {4y = 215.87 (35

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

Thermal bridges : S (L xY) calculated using Appendix K 9.23 {36

if details of thermal bridging are not known (36} = 0.05 x (31)
Total fabric heat loss (3% + (38 = 4968 {37

Ventilation heat loss calculated monthly (383 = § 33 % 28w % (&)

Averag

Number of days in month (Table 1a)

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

Assumed occupancy, N (42
if TFA> 13.9. N = 1 +1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 X (TFA -13.8
if TFA<=13.9,N=1

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

Hot water usage in litres per day for mixer showers, Vd,shower (from Appendix J)

(42;3}531=|0|0|0|0|0|0 o|o|o|o|o|o|
Hot water usage in litres per day for baths, Vd, bath (from Appendix J,

(42b)m=| 0.78 | 0.77 | 077 | 074 | 073 | o7 | 0.7 | 0.71 | 0.72 | 0.74 | 0.78 | 0.81 |
Hot water usage in litres per day for other uses, Vd,other (from Appendix J)

(429;.;11:| 39.89 | 38.44 | 36.99 | 35.54 | 34.00 | 32.64 | 32.64 | 34.00 | 35.54 | 36.99 | 38.44 | 39.89 |

Annual average hot water usage in litres per day Vd,average (from Appendix J) (43)
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TER WorkSheet: New dwelling design stage

Hot water usage in litres per day for each month Vd,m = (42a) + (42b) + (42c)

(_44}m=| 40.67 | 39.21 | 37.76 | 36.28 | 34.82 | 33.35 | 33.34 | 34.8 | 36.26 | 37.73 | 39.22 | 407
Tootal = Surn(dd), . = 44415 |4

Energy content of hot water used = 4.18 x Vd,m x nm x DTm / 3600 kWh/month (from Appendix J)

(45)m= | 171.96| 153.39 | 161.49 | 141 52 | 137.95 | 120.51 | 111.12 | 12473 | 123.86 | 142.99 | 157.35 | 170.81

Total = GurEE),.. = 171766 |15
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(48)m= | 25.79 | 23.01 | 24.22 | 21.23 | 20.69 | 18.08 | 16.67 | 18.71 | 18.58 | 21.45 | 236 | 25.62 | {45
Water storage T0ss:
Storage volume (litres) including any solar or WMWWHRS storage within same vessel 150 {47

If Heat network 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 (k\Wh/day): 1.7 (4%

Temperature factor from Table 2b 0.54 (4%

Energy lost from water storage, kWh/year {4R) x (49) = 0.92 (50
b) If manufacturer's declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day)

i

If Heat network see section 4.3

27.57 | 28.48 |
), else (57)m = (56)m

from Appendi

(57}m==| 28.48 | 25.73 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | 28.48 | 27.57 | 28.48 | 27.57 | 28.48 | (57}

Primary circuit loss (annual) from Table 3 II' (58;

Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)
(59};11:| 23.26 | 21.01 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | (5%

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
{fﬂ}mzlolol0|0|0|0|0|0|0|0|0|0| &1

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
B2 | 223.71 | 200.12 | 213.23 | 191.59 | 189.69 | 170.59 | 162.86 | 176.48 | 173.94 | 194.73 | 207.43 | 222.56 | B2

WWHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no WWHRS contribution to water heating
(633):;1:{ -26.42 | -23.25 | 23.73 | -19.54 | -18.15 | 14.97 | -12.68 | -15.35 | -15.79 | -19.52 | -22.59 | -25.54 | (83a}

PV diverter DHW input calculated using Appendix G (negative quantity) (enter "0" if no PV diverter contribution to water heating) (NOT IMPLEMENTED)

ool 1 T [ [ T T T T T T T ]

FGHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no FGHRS contribution to water heating)
(‘53c)m:|o|o|o|o|o|o|o|o|o|o|o|o| ®35)

Solar DHW input calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to water heating)
(ﬁa3b)m={o|o|o|o|o|o|o|o|o|o|o|o| B3t

Output from water heater
G4im= | 197.29| 176.88 | 189.5 | 172.06 | 171.55 | 15561 | 150.18 | 161.12 | 158.14 | 175.22 | 184.84 | 197.02

ARUNOISTRICT L eEoma Critput from water heater (snnual}. o 2089.41 (64}
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TER WorkSheet: New dwelling design stage

if 64)m < 0 then setto 0

gagrgy 0 | o | o [ o J o J o J oJ o o of ofT o
Heat gains from water heating, kWh/month 0.25 “ [0.85 x (45)m + (613#i]pe: 0@ {(dBym+~(5T)ri4(59)m | 0 {B4a;
(G‘b)m=| 98.57 | 88.39 | 95.00 | 87.12 | 87.26 | 80.13 | 78.34 | 82.87 | 81.25 | 88.94 | 92.38 | 98.19 | (&5

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
@8yme= | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 | 1136 66}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(E_S'{’)n1=| 9.66 | 8.58 | 6.08 | 528 | 3.95 | 333 | 36 | 468 | 6.28 | 7.98 | 9.31 | 0.93 | G

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
B8 | 199.81 | 201.88 | 196.65 | 185.53 | 171.49 | 158.29 | 149.48 | 147 .41 | 152.63 | 163.75 | 177.79 | 190.99 | (88)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(59}m=| 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 34.36 | 6%

Pumps and fans gains (Table 5a)

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

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ W
North  mox] o077 | x[ 121 | »] 1088 | «[ o063 | x| o7 | =] 3.93 |7
North  sox[ o077 | x| 318 | x| 1083 | x| o063 [ x| o7 | =] 103 |os
North  sox[ o077 | x| 18 | x| 1083 | x| o0e3 | x| o7 | =] 5.85 |74
North e[ o077 | x| 12 | x| 1083 | x| oe3 |[x| o7 | =] 3.9 74
North  eax[ o077 | «| 121 | x| 2032 | x| oe3 | x| o7 | =] 7.51 |74
North  oax[ o077 | «x| 318 | x| 2032 | x| oe3 | x| o7 | =| 1975 |o&
Noth  sax| o077 | x| 18 | x| 2082 | x[ o638 | x| o7 |=] ‘1118 |
North  oox[ o077 | x| 12 | x| 2032 | «| o063 |[x| o7 | =] 7.45 |7
North  sox[ 077 | x| 121 | x| 3453 | x| o0e3 [ x| o7 |=| 1277 |os
North  sox[ 077 | x| 318 | x| 3453 | x| o063 [ x| o7 | =| s3s |o%
North  gex| o077 | x| 18 | x| sas3 | x| o063 | x| o7 | =| 19 74
North  eax[ o077 | x| 12 | x| 3453 | x| oe3 [ x| o7 | =| 1286 |0%
Noth  omx| o077 | x| 121 | x| ss46 | x[ o063 | x| o7 | =] 20851 |o&
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North
North
North
North
North
North
North
North
North
North
North
South
South
South
South
South
South

TER WorkSheet: New dwelling design stage

x| o7 ] = 53.9 [
s 07 | =] s0s |0
«| o7 | =| 2034 |oa
<[ o7 | =]  21es  |ow
[ o7 | =] 7261 |ow
x[ o7 ] =] 4 |7
x[ o7 ] =] 214 |7
x| o7 | =] 2088  |o®
s 07 =] s o
| o7 | = 44 |74
| o7 | = 2083 o
[ o7 | =] 2rer fow
x[ o7 ] =] 7257 Jow
x[ o7 =] 408 Jow
x| o7 | =] 2730 o
| o7 | =] 2101 |os
x| o7 | = s7s8 |os

| | | = |

| | o] B

omx| o077 | x[ 318 | x| 2419 | x| o0es | x| | = |
oox| o077 | x[ 18 | x| 2419 | x[ o0e3 | x| o7 | =[ 1331 Joa
aocl o077 | x| 12 | x| 2419 | x| 063 | x[ o7 | =] 8.87 |7
aox| o7 | x| 121 | x| 1312 | x| oss | x| o7 | =| 4.85 |7
oox| o077 | x| 818 | x| 1312 | x| o3 | x| o7 |=| 1275 |o4
oox[ o7z | <] 18 | x| 1312 | x| o063 | x[ o7 | =] 7.22 |74
osx[ o077 | «| 12 | x| 1312 | x| o063 | x[ o7 | =] 4.81 BE
osx[ o077 | x| 120 | x| 88 | x| o063 | x[ o7 | =] 3.28 |74
oox[ o7z | x| 318 | x| 88 | x| o063 | x[ o7 | =] 8.61 |74
sex[ 077 | x| 18 | x| 8es | x| o0es | x[ o7 | =] 4.88 |7
sex] o077 | x[ 12 ] x| 8ss | x| o3 | x| o7 | =] 3.25 [
oox| o077 | x| 23 | x| 475 | x| o3 | x| o7 |=| 328 |on
oox| o077 |« 12 x| 475 | x| o0e3 | x| o7 | =[ 1715 |o®
osx[ o7z | <] 18 | x| 467 | x| o063 | x[ o7 | =] 2572 |oB
osx[ o7z | x| 23 | x| 7est | x| o063 | x[ o7 | =] s382 |u®
sox[ 077 | x| 12 | x| zest | «| o0es | x[ o7 | =] 2808 |o®
a9l o7z | x| 18 | x| 7est | x| o063 | x[ o7 || 4212 |om
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South
South
South
South
South
South
West
West
West
West
West
West
West
West
West
West
West

TER WorkSheet: New dwelling design stage

x| 23 | x| ersz | x| oes | x| o7 | =] ess6 |om
s 12 x| erss | x| oes | x| o7 | =] 877 |ow
x| 18 | x| erssa | x| 0e3 | «| o7 | =| s365 |o®
x| 23 | x| 110238 | x| oes | x| o7 | =| 7748 |o®
x| 12 | x| 1023 | x| o063 | x[ o7 | =] 4043 |ow
x| 18 | x| 10238 | «| o063 | x[ o7 | =] eoesa |7
x| 23 |x| 11a87 | «| o063 | x[ o7 || 874 |om
x| 12 x| 11487 | x| 0es | x| o7 | =] 4213 |om
s 18 | x| 11487 | x| oes | x| o7 | =] 6319 |o®
x| 23 | x| t10ss | x| oes | x[ o7 | =] wn  |ow
« 12 | x| 11085 | x| o083 | x[ o7 | =] 4054 |0o®
x| 18 | x| 108 | x| o063 | x[ o7 | =] 6081 &
x| 23 | x| 10801 | <] o063 | x[ o7 | =] 192 |7
x| 12 x| 10801 | x| o063 | x[ o7 || 3061 &
x| 18 | x| 10801 | x| o0es | x| o7 | =] s042 |om
x| 23 | x| to4s0 | x| oes | «[ o7 | =] 7313 |o®
N | <] | x| | Cor ][ wwr o

|

|

|

| | | = |

| | o] B

omx| o777 | x| 23 | x| ssa2 | x| oes | x| | = |
oox| o077 | x[ 12 ] x| ssa2 | x[ o0e3 | x| o7 | =[ 2082 Jos
socl o7 | x| 18 | x| ss42 | x| o063 | x[ o7 | =] 3040 |7wm
sox|  o77 | x| 23 | x| 404 | x| os3 | x| 0.7 | = | 28.4 [72:
oox| o077 | x| 12 | x| 404 | x| 03 | x| o7 |=] 1482 |0
oox| o077 |« 18 | x| 404 | x| 03 | x| o7 | =[ 22220 |
osx[ o077 | x| o083 | x| 1984 | x| o063 | x[ o7 | =] 3.78 |0y
osx[ o077 | x| o083 | x| 1984 | x| o063 | x[ o7 | =] 3.78 it
oox[ o077 | x| o83 | x| 3842 | x| o063 | x[ o7 | =] 7.4 i
sex[ 077 | x| o0e3 | x| ss42 | x| o0e3 | x[ o7 | =] 7.4 |
sox] o077 | x[ oes | x| 6327 | x[ o0e3 | x| o7 | =[ 1218 |ew
oox| 077 | x| oe3 | x| es2z | x| o3 | x| o7 |=] 1218 |eo
oox[ o077 | <] o083 | x| 9228 | x| o063 | x[ o7 | =] 1777 |eu
osx[ o077 | x| o083 | x| w228 | x| o063 | x[ o7 || 1777 |e»
osx[ o077 | x| o083 | x| 11300 | x| o063 | x[ o7 | =] 2177 |em
sox[ 077 | x| o0e3 | x| 11300 | x| o0es | x[ o7 | =] 2177 |ew
a9/ o077 | x| o83 | x| 1577 | «| o063 | x[ o7 | | 2020 |em
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TER WorkSheet: New dwelling design stage

West  aox| o077 [ x| oes | x| 1577 | x[ oes | x| o7 | =[ 2220 |em
West  aox| o077 | x| oes | x| 11022 | x| o0es | x| o7 | = 2120 |s»
West  gax| o077 | «[ oes | x| 11022 | x[ o0es | x| o7 | = 2120 |ao
West  oax[ o077 | x| o063 | x| oae8 | x| o0e3 | x| o7 | =| 1823 |e®
West  oex| 077 | x| o063 | x| o048 | x| o063 | > | 0.7 | = | 18.23 | zo;
West  asx| o077 | x[ o063 | x| 735 | «[ o063 | x| 0.7 | = | 1417 | aa
West  asx| o077 | x| o3 | x| 7350 | «[ o3 | x| o7 | =| 1417 |om
West  a9x| o077 | x| oes | x| 4559 | x| o0es | x| o7 | =] 8.78 |
West  aox| o077 | x| oes | x| 4559 | x| o0es | x| o7 | =] 8.78 |
West  omx[ o077 | x| o063 | x| 2449 | x| 0e3 | x| o7 | =] 4.72 |0y
West  omx| o077 | x| oes | x| 2449 | x| o0es | x| o7 | =] 4.72 | 2oy
West  oax| o077 | x| o063 | x| 1615 | x| o3 | > | 0.7 | = | 311 | zo;
West  aoc| o077 | x| oes | x| 615 | «| o0es | x| o7 | =] 3.11 | aa
Solar gains in watts, calculated for each month &M = Sum{74m _(382m

@ayme | 1073 | 18471 | 260.33 | 339.35 | 398.36 | 404.20 | 386.05 [ 340.17 [ 28713 [ 205.05 | 12882 | 0167 | @5

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

(B4 7 : 737.29 | 70451 : : 65,

&7 19.41 | 19.62 | 19.95 | 2037 | 2072 | 2092 | 20098 | 20.97 | 20.84 | 2039 | 19.83 | 10.38 | @n

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

(88)m==| 19.9 | 19.9 | 19.9 | 19.91 | 19.92 | 19.93 | 19.93 | 19.93 | 19.92 | 19.92 | 19.91 | 19.91 | (8%

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

(39},m=| 0.99 | 0.98 | 0.96 | 0.91 | 0.78 | 0.58 | 0.4 | 0.44 | 0.71 | 0.92 | 0.98 | 0.99 | (5%

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

(9Dj>m=| 18.06 | 18.33 | 18.75 | 19.27 | 19.67 | 10.88 | 19.92 | 19.92 | 19.81 | 19.31 | 18.61 | 18.03 (30
AA=Liingarega +~ {4 = 0.15 81

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

{_'92}m=| 18.26 | 18.52 | 18.93 | 19.43 | 19.82 | 20.03 | 20.08 | 20.07 | 19.96 | 19.47 | 18.79 | 18.23 | @

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(9zym=| 1826 | 1852 | 1893 | 1943 | 19.82 | 2003 | 2008 | 20.07 | 19.96 | 1947 | 1879 | 18.23

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
{_'94}m=| 0.99 | 0.97 | 0.95 | 0.89 | 0.78 | 0.59 | 0.41 | 0.46 | 0.72 | 0.91 | 0.97 | 0.99 |
Useful gains, hmGm , W = (94)m x (84)m
(©Fime= | 502.o4| 571.7 | 619.72 | 636.42 | 585.81 | 436.21 | 200.74 | 304.52 | 44321 | 509.08 | 491.08 | 478.9 |

AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com
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TER WorkSheet: New dwelling design stage

Monthly average external temperature from Table 8
(96)mm| 43 | 4.9 | 6.5 | 8.9 | 11.7 | 14.6 | 16.6 | 16.4 | 14.1 | 10.6 | 71 | 4.2 | (98

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m- (96)m ]
(T |1221.35| 1188.75| 1081.27| 904.73 | 696.35 | 460.44 | 20463 | 310.67 | 498 65 | 760.15 |1006.66| 1214.12| @7

Space heating requirement for each month, kWWh/month = 0.024 x [(97)m — (95)m] x (41)m
(9?3){11:1 535.17| 414.66| 343.4 |193.19| 82.24 | 0 | 0 | 0 | 0 | 186.8 |371.22 | 547.01

Total per year (KWhivearn = Sumi®7a}, ..o 2673.67 |(973)

Solar space heating calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to space heating)
(Q?b}m:iol0|0|0|0|0|0|0|0|0|0|0

Total per year (KWhivean = Sumi®7b}, .o 0 |(97b}

Space heating requirement for each month after solar contribution, kWh/month (98)m = (97a)m + (97b)m
(98}m=|535.17| 414.66| 343.4 |193.19| 82.24 | 0 | 0 | 0 | 0 | 186.8 |371.22 | 547.01

Total per year (BWhivearn = Sumi®s), s, o = 2673.67 |(93}‘

Space heating requirement in kWWh/m?/year (:?9)-

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

(2{3:;1)

(208}

(708

Nov | Dec

371.22 | 547.01 |

(211)m = {[(98)m x (204)] } x 100 + (206) @1
| 591.34| 458.19 | 379.44 | 213.47 | 90.87 | 0 | 0 | 0 | 0 | 206.41 | 410.19 | 604.43
Total d0h/yeary =Bum{@ti), = 2054 .34 (214}
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 (dh/year)y =Sum{@18), | = = 0 (215}

Water heating

Output from water heater (calculated above)
| 197.29| 176.88 | 189.5 | 172.06 | 171.55 | 155.61 | 150.18 | 161.12 | 158.14 | 175.22 | 184.84 | 197.02

Efficiency of water heater 79.8 {214}
(217)m=| 87.35 | 87.01 | 86.38 | 85.12 | 82.98 | 79.8 | 79.8 | 79.8 | 79.8 | 84.98 | 86.64 | 87.4 @17

Fuel for water heating, kWWh/month
2199m=_(64)m x 100 + (217)m
(21%}:314 225.87| 203.28 | 219.38 | 202.13 | 206.74 | 195 | 188.2 | 201.91 | 198.17 | 206.17 | 213.34 | 225.43

Annual totals kWh/year kWh/year

Space heating fuel used, main system 1

Tolal = Sumi%ay, |, = 248563 |(219}
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TER WorkSheet: New dwelling design stage

Water heating fuel used
Electricity for pumps, fans and electric keep-hot
central heating pump: (z208)
boiler with a fan-assisted flue [2308)
Total electricity for the above, kWh/year sum of (230s)...(230g) = (23‘::>
Electricity for lighting [ ios e
Electricity generated by PVs
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) Q211 x 0.21 5 (25‘,)
Space heating (secondary) @15y = II'(EGS}
Water heating @19) x .y = [ 2198w
Space and water heating {281 * (262) + (283} + (364} = ;

Electricity for pumps, fans and electric keep-hot {331 X

Tot kg/year
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Software Name Stroma FSAP 10 Beta Software Version Version: 1.0.0.37

Address : 2B4P

Area(m?) Av. Height(m) Volume(m?)
Ground floor (‘Ea‘; X | 26 @a) = | 105.53 |(Sa)
First floor (;m‘,- X | 28 |(2b} = | 113.65 |(3b‘,~
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4;

Dwelling volume (BartAhEOH3E+3)E G = 219.19 5

main secondary
heating heating

Number of chimneys

Number of open flues

-chimneys/flues attached to
closgd fi

-flue
fuel

-flue

Num blocked ch

Nun f intermitt

Nuns

Nung

Air changes per hour

Infiltration due to chimneys, flues, fans, PSVs, etc. Gap+{Eby+8oi+Ed+ Gei B+ {TapeFiTg] « (5 = 0.18 (%)
If a pressurisation test has been carried out or is infended, proceed fo (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 (%)
Additional infiltration [(031x0.1 = 0 {10}
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (i
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 (%
Percentage of windows and doors draught stripped 0 {14}
Window infiltration .25 - {02 x (14} »106] = 0 (15
Infiltration rate B+~ G+ (15 + (15 = 0 {18
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 {17
If based on air permeability value, then {18} = {17} + Z01+{&}, ctherwise (18} = (18} 0.43 (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 (1%
Shelter factor 2W=1-00T5 (1% = 0.85 {215

Infiltration rate incorporating shelter factor @4 = (%R = 21
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DER WorkSheet: New dwelling design stage

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

Monthly average wind speed from Table 7
(2)mz| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 4.7 |

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

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

047 | 046 | 0.45 | 0.4 0.4 | 0.35 | 0.35 | 0.34 | 0.37 | 0.4 | 0.41 | 0.43 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

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

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

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(245;);11=|o|o|o|o|o|o|o|o|o|o|o|o| (74e)

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

(24b)mn|o|o|o|o|o|o|o|o|o|o|o|o| (246}

extract ventilati

ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A m2 W/m2K (W/K) kJ/m?-K kJ/K
Doors [ 217 | x| 1 | =| 217 | (28
Windows Type 1 1210 0.04] = @
Windows Type 2 A 123+ 0.04] = @7
Windows Type 3 AFH 129+ 0.04] = @7
Windows Type 4 1.2 ¥ 0.04) = @
Windows Type 5 YHEA2 1+ 0.04) = @7
Windows Type 6 A 1204 0.04] = 273
Windows Type 7 XU 12 3+ 0.04) = @7
Windows Type 8 12 ) 0.04] = 1.37 @7

Floor [ 4050015 | x| 013 | =[s2t6m19 | | 75 | [3044.261]8
Walls Type1 | 4720 | | 93 | | 3790 | x| o014 | =[ 532 | | e | |[227048]c®
Walls Type2 | s003 | [ 6 | | 4403 | «[ o014 | =] 620 | | 60 | [269575]|ew
Roof [ 4050 | | o | [ 4050 | x| o011 | = 446 | | o | | ses3 [0

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Total area of elements, m? a1
Party wall [ 4246 | x| o | =] o | [ 4 | [1910700]z2
Internal wall ** | 39 | | 3089.68 |(32c:)
Internal wall ** [ o | [1137881 ]2
Internal floor [ 18 | [7306207 |22
Internal ceiling [0 ] [se53113]02e

* 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) (28} @0+ (33 = 38.55 (33

Heat capacity Cm = S(A x k) {E8)...(30) + (33 + (33a)...(3Zg) = 16519 01 (34}
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K = {34} » (= 203.49 (35}

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

Thermal bridges : S (L xY) calculated using Appendix K 0.47 (36
if details of thermal bridging are not known (36} = 0.05 x (31)
Total fabric heat loss {a2) + (36} = 48.02 (37
Ventilation heat loss calculated monthly {aBym = 8,33 % (28)m X (5)

Jan Feb Mar Apr May | Jun J

ul Aug Sep Oct Nov Dec

43.5 41.05

Hea W/K {39)m = {
{380
|3
Hea
{405
Sum{£0). . /2= |43
Apr May | Jun Jul Aug Sep Oct Nov Dec
(ahm=| 31 28 31 30 31 30 31 31 30 31 30 31 (413

Assumed occupancy, N @
if TFA> 13.9. N = 1 +1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 X (TFA -13.8
if TFA<=13.9,N=1

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

Hot water usage in litres per day for mixer showers, Vd,shower (from Appendix J)

{42zz)m=|0|0|0|0|0|0 o|o|o|o|o|o|
Hot water usage in litres per day for baths, Vd, bath (from Appendix J,

(-12b}m=| 0.78 | 0.77 | 077 | 074 | 073 | o7 | 0.7 | 0.71 | 0.72 | 0.74 | 0.78 | 0.81 |
Hot water usage in litres per day for other uses, Vd,other (from Appendix J)

(42-:7;mr| 42.19 | 40.65 | 39.12 | 37.58 | 36.05 | 34.52 | 34.52 | 36.05 | 37.58 | 39.12 | 40.65 | 42.19 |

Annual average hot water usage in litres per day Vd,average (from Appendix J) (43

Hot water usage in litres per day for each month Vd,m = (42a) + (42b) + (42c)

(44‘),m=| 42.96 | 41.42 | 30.88 | 38.33 | 36.78 | 35.23 | 35.22 | 36.76 | 38.31 | 30.86 | 41.43 | 42.99
Total = Sumidd), . = 469.18 {44}
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DER WorkSheet: New dwelling design stage

Energy content of hot water used = 4.18 x Vd,m x nm x DTm / 3600 kWh/month (from Appendix J)

(A% | 181.85| 162.21 | 170.77 | 149.65 | 145.88 | 127.44 | 11751 | 131.9 | 130.98 | 151.21 | 166.4 | 180.63

Total = Sumidsh,. » = 1816.43 (45
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(45}m==| 27.28 | 24.33 | 25.62 | 22.45 | 21.88 | 19.12 | 17.63 | 19.79 | 19.65 | 2268 | 24.96 | 27.09 | (46)
Water siorage Toss:
Storage volume (litres) including any solar or WMWWHRS storage within same vessel 210 (47}

If Heat network 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): {45)

Temperature factor from Table 2b (4%
Energy lost from water storage, kWh/year (48) ¥ (47) = (515
b) If manufacturer's declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) II'

If Heat network see section 4.3

Volume factor from Table 2a 0

Temperature factor from Table 2b 0

o~
[y
Ny

D

o~
[2]
(&}

Ene _ y 31} % {52} % {53
Ent
Wat

EE

Primary circuit loss (annual) from Table 3
Primary circuit loss calculated for each month (59)m = (58) + 365 x (41)m
(modified by factor from Table H5 if there is solar water heating and a cylinder thermostat)

(_59}m=| 23.26 | 21.01 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | {59

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61}m==|0|0|0|0|0|0|0|0|0|0|0|0| &1

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
G2m= | 228.88| 204.69 | 2178 | 19517 | 192.91 | 172.95 | 164.54 | 178.93 | 176.5 | 198.24 | 211.92 | 227.67 | )

WWHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no WWHRS contribution to water heating
(«333')m=|o|o|o|o|o|o|o|o|o|o|o|o| B32)
PV diverter DHW input calculated using Appendix G (negative quantity) (enter "0" if no PV diverter contribution to water heating) (NOT IMPLEMENTED)

el 11T 1 T T [ T T T T T |

FGHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no FGHRS contribution to water heating)
(53c}mz|o|o|o|o|o|o|o|o|o|o|o|o| {©30)

Solar DHW input calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to water heating)
(53t-)m=|o|o|o|o|o|o|o|o|o|o|o|o| ©3b)

Output from water heater
By | 228.88| 204.69 | 217.8 | 19517 | 192.91 | 172.95 | 164.54 | 178.93 | 176.5 | 198.24 | 211.92 | 227.67

Output from water heater (annualb 2370.21 {64
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DER WorkSheet: New dwelling design stage

if 64)m < 0 then setto 0

maorgy 0 [ o | o [ o] o f o of of of of o f o
Heat gains from water heating, kWh/month 0.25 " [0.85 x (45)m + (61¥i#i]c¢r 0B X (46Yea+(5T)F%(59)m| ] 0 B4z}
(G‘b)m=| 98.00 | 87.92 | 94.41 | 86.17 | 86.13 | 78.79 | 76.7 | 81.48 | 79.96 | 87.9 | 91.74 | 97.69 | (&5

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(B8 | 12424 | 124.24 | 124.24 | 12424 | 12424 | 12424 | 12424 | 12424 | 12424 | 124.24 | 12424 | 124.24 66}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
wnme| 762 | 677 | 55 | 417 | 312 | 263 | 284 | 360 [ 406 [ 63 | 735 | 783 | &7

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
B8 | 221.89| 22419 | 218.39 | 206.04 | 190.44 | 175.79 | 166 | 163.7 | 169.5 | 181.85 | 197 44 | 212.1 | (88)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(59}m=| 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 6%

Pumps and fans gains (Table 5a)

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

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ W
North  sox] o077 | x| oe | x| 1088 | «[ o063 | x| o7 | =] 3.12 |7
North  sox[ o077 | x| 318 | x| 1083 | x| o063 [ x| o7 | =] 103 |os
North  sox[ o077 | x| 18 | x| 1083 | x| o0e3 | x| o7 | =] 5.85 |74
North e[ o077 | x| 12 | x| 1083 | x| oe3 |[x| o7 | =] 3.9 74
North  eax[ o077 | x| o9 | x| 2032 | x| o063 | x| o7 | =] 5.96 |74
North  oax[ o077 | «x| 318 | x| 2032 | x| oe3 | x| o7 | =| 1975 |o&
Noth  sax| o077 | x| 18 | x| 2082 | x[ o638 | x| o7 |=] ‘1118 |
North  oox[ o077 | x| 12 | x| 2032 | «| o063 |[x| o7 | =] 7.45 |7
North  sox[ o077 | x| o9 | x| 3453 | x| o063 [ x| o7 | =| 1013 |o®
North  sox[ 077 | x| 318 | x| 3453 | x| o063 [ x| o7 | =| s3s |o%
North  gex| o077 | x| 18 | x| sas3 | x| o063 | x| o7 | =| 19 74
North  eax[ o077 | x| 12 | x| 3453 | x| oe3 [ x| o7 | =| 1286 |0%
Noth  omx| o077 | x| oo | x| ss46 | x[ o063 | x| o7 | =] 1627 |o®
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DER WorkSheet: New dwelling design stage

x| o7 ] = 53.9 [
s 07 | =] s0s |0
«| o7 | =| 2034 |oa
<[ o7 | =] 2192 |ow
[ o7 | =] 7261 |ow
x[ o7 ] =] 4 |7
x[ o7 ] =] 214 |7
x| o7 | =] 2347 o
s 07 =] s o
| o7 | = 44 |74
| o7 | = 2083 o
[ o7 =] 2101 fow
x[ o7 ] =] 7257 Jow
x[ o7 =] 408 Jow
x| o7 | =] 2730 o
| o7 | = 1738 |os
< o7 | =] s7ss o

| | | = |

| | o] B

omx| o077 | x[ 318 | x| 2419 | x| o0es | x| | = |
oox| o077 | x[ 18 | x| 2419 | x[ o0e3 | x| o7 | =[ 1331 Joa
aocl o077 | x| 12 | x| 2419 | x| 063 | x[ o7 | =] 8.87 |7
aox| o077 | x| oee | x| 1312 | x| oes | x| o7 | =| 3.85 |7
oox| o077 | x| 818 | x| 1312 | x| o3 | x| o7 |=| 1275 |o4
oox[ o7z | <] 18 | x| 1312 | x| o063 | x[ o7 | =] 7.22 |74
osx[ o077 | «| 12 | x| 1312 | x| o063 | x[ o7 | =] 4.81 BE
osx[ o077 | x| oe | x| 88 | x| o063 | x[ o7 | =] 26 |74
oox[ o7z | x| 318 | x| 88 | x| o063 | x[ o7 | =] 8.61 |74
sex[ 077 | x| 18 | x| 8es | x| o0es | x[ o7 | =] 4.88 |7
sex] o077 | x[ 12 ] x| 8ss | x| o3 | x| o7 | =] 3.25 [
oox| o077 | x| 23 | x| 4675 | x| o063 | x| o7 |=| 872 |on
oox| o077 | <[ oes | x| 475 | x| o0es | x| o7 | =] 9 BE
osx[ o7z | <] 12 | x| a6 | x| o063 | x[ o7 | =] 1715 |o®
osx[ o7z | x| 18 | x| 467 | x| o063 | x[ o7 | =] 2572 [|u®
pox[ 077 | x| 23 | x| 7es7 | x| o0es | x[ o7 | =] ss22 |om
a9/ o077 | x| o83 | x| 7est | «| o063 | x[ o7 || 1474 |om
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DER WorkSheet: New dwelling design stage

South  sex| o077 | x| 12 | x| 757 | x| o3 | x| o7 | =| 2808 |o®m
South  oex| o077 | x| 18 | x| 757 | x| o3 | x| o7 | =| 412 |o®
South  osx| o077 | x| 23 | x| ersa | x| o3 | x| o7 | =| 7035 |o®
South  oax| o077 | x| o083 | x| o753 | x| o0es | x| o7 | = 1878 |o®
South  oex| o077 | x| 12 | x| ersa | x| o3 | x| o7 | =| 3 |os
South  wex| o077 | x| 18 | x| ersa | «[ o3 | x| o7 | =| s3e5 |
South  aex| o077 | x| 23 | x| 11023 | «[ o3 | x| 0.7 | = | 79.51 [7e
South  aex| o077 | x{ o063 | x| 11023 | x| oe3 | x| 0.7 | = | 21.22 |72
South  aex| o077 | x| 12 | x| 11023 | x| o3 | x| o7 | =| 4043 |o®
South  oax| o077 | x| 18 | x| 11023 | x[ o0es | x| o7 | =] e0ss |o®
South  osx| o077 | x| 236 | x| 11487 | x[ o3 | x| o7 | =| s8 |om
South  oex| o077 | x| oe3 | x| 11487 | x[ o3 | x| o7 | =| 2212 |um
South  wex| o077 | x| 12 | x| 11487 | «[ o3 | x| o7 | =| 413 |um
South  noel o077 | x| 1.8 | | 11487 | «| o0e3 | x| 0.7 | = | 63.19 [7e
South  aex| o077 | x{ 236 | x| 11085 | x| o063 | x| 0.7 | = | 79.73 |72
South  oax| o077 | x| o063 | x| 1108 | x| o0es | x| o7 | = 2128 |o®
South  osx| o077 | x| 12 | x| 11088 | x| o3 | x| o7 | =| 4054 |o®

| |

| |

| |

| | | = |

| | e | | = |
South o“sxl 077 | x | 1.2 | X | 104.89 | X | 0.63 | ¢ | | |
South  oex| o077 | x| 18 | x| 1048 | x| o3 | x| o7 | =] 57.7 &
South  wex| o077 | x| 23 | x| 1018 | «[ o3 | x| o7 | =| 7348 |om
South  wex| o077 | x| o063 | x| 10180 | x[ o0e3 | x| 0.7 | = | 19.62 [72:
South  oex| o077 | x| 12 | x| 1018 | x| o3 | x| o7 | =| arar |om
South  osx| o077 | x| 18 | x| 1018 | x| o3 | x| o7 | =| se0s |o®
South  osx| o077 | x| 23 | x| ss0 | x| o | x| o7 | =| sess |o®
South  osx| o077 | x| oes | x| ss0 | x[ oes | x| o7 | =] 15.9 |73
South  oex| o077 | x| 12 | x| sse | x[ o | x| o7 | =| 302 |
South  woel o077 | x| 18 | x| 850 | x«[ o0e3 | x| o7 | =| 4543 |om
South  aex| o077 | x{ 238 | x| 5542 | x| 0s3 | x| 0.7 | = | 39.97 |72
South  oex| o077 | x| oes | x| ssa2 | x| o3 | x| o7 | =| 1067 |o®
South  osx| o077 | x| 12 | x| ssa2 | x[ o3 | x| o7 | =| 2032 |o®
South  osx| o077 | x| 18 | x| ssa2 | x[ oes | x| o7 | =| 3040 |o®
South  omx| o077 | x| 236 | x| 404 | x[ o0e3 | x| o7 | =[ 2014 Jom
South  sox| o077 | x| o063 | x| 404 | <[ o0e3 | x| 07 | = | 7.78 78
South  aex| o077 | x| 12 | x| 404 |« o0 | x| o7 | =| 1482 |o®
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DER WorkSheet: New dwelling design stage

South  aex| o077 | x| 1.8 | x| 404 | x| o063 | x| 0.7 | = | 2222 7%
Solar gains in watts, calculated for each month B3 = Sum{THm  {&Hm

E3) e 108.79| 184.51 | 253.9 | 322.83 | 373.32 | 376.91 | 360.68 | 321.3 | 277.11 | 203.97 | 130.07 | 933 | (8%
Total gains — internal and solar (84)m = (73)m + (83)m , watts

B | 530.42| 606.57 | 664.96 | 712.99 | 742.92 | 725.02 | 692.88 | 658.49 | 622.9 | 570.54 | 522.56 | 504.8 | (24}

Temperature during heating periods in the living area from Table 9, Th1 (°C) {35
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(88m=| 0.99 0.99 0.97 0.94 0.86 0.7 0.54 0.59 0.81 0.95 0.99 0.99 {36}

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
(87)m==| 19.75 | 19.9 | 20.14 | 20.44 | 20.7 | 20.86 | 20.91 | 20.91 | 20.8 | 20.47 | 20.06 | 10.73 | a7

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(33},m=| 19.97 | 19.98 | 19.98 | 19.99 | 20 | 20.01 | 20.01 | 20.01 | 20 | 20 | 19.99 | 19.98 | (83

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(ss»)m=| 0.99 | 0.98 | 0.97 | 0.92 | 0.82 | 0.62 | 0.43 | 0.47 | 0.74 | 0.93 | 0.98 | 0.99 | (89}

18.92 T 18.49
area + (4}

19.08 | 18.67

19.08 18.67

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

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

(e;s4};nz| 0.99 | 0.98 | 0.96 | 0.91 | 0.81 | 0.62 | 0.44 | 0.48 | 0.74 | 0.92 | 0.98 | 0.99 | (@4
Useful gains, hmGm , W = (94)m x (84)m
(48)m= | 524.28| 593.89 | 638.19 | 650.6 | 600.6 | 450.96 | 3015 | 315.79 | 459.23 | 52768 | 511.26 | 500.02 | (95
Monthly average external temperature from Table 8
(_9f5}m=| 43 | 49 | 6.5 | 8.9 | 11.7 | 146 | 16.6 | 16.4 | 14.1 | 10.6 | 74 | 42 | {6y
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m- (96)m ]
©7im= |1325.29| 1283.33| 1159.o4| 958 48 | 731.15 | 479.82 | 306.05 | 322.77 | 521.66 | 807.12 |1083.01 | 1315.71| &7
Space heating requirement for each month, kWWh/month = 0.024 x [(97)m — (95)m] x (41)m
(97;3}:314 595.95| 463.3 |387.51 | 221.67| 97.13 | 0 | 0 | 0 | 0 | 207.9 |411.66 | 606.87
Total par vear (kKWhivear = SumiS7a) se. i 4 299201 |(973}‘
Solar space heating calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to space heating)
(97b}531=|0|0|0|0|0|0|0|0|0|0|0|0
Total par vear (kKWhivear = SumiS7h) e 1 0 |(§7b}‘

Space heating requirement for each month after solar contribution, kWh/month (98)m = (97a)m + (97b)m
(93}m==|595.95| 463.3 |387.51 | 221.67| 97.13 | 0 | 0 | 0 | 0 | 207.9 |411.66 | 606.87|
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DER WorkSheet: New dwelling design stage

Total per year (KWhivear = SUnwoB), 5. . = 2002.01 {25
Space heating requirement in kWWh/m?/year 36.86 (89)

Space heating:

Fraction of space heat from secondary/supplementary system 0 (21}
Fraction of space heat from main system(s) {202) =1 - (201 = 1 (267}
Fraction of total heating from main system 1 (204) = (202) » {1 - 2033} = 1 (204}
Efficiency of main space heating system 1 223.31 {28}
Efficiency of secondary/supplementary heating system, % 0 {208}
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)
| 595.95| 463.3 | 387.51 | 221.67 | 97.13 | 0 | 0 | 0 | 0 | 207.9 | 411.66 | 606.87 |
(211)m = {[(98)m x (204)] } x 100 + (2086) 214}
|266.87| 207.47 | 173.53 | 99.27 | 435 | 0 | 0 | 0 | 0 | 93.1 | 184.34 | 271.76
Totad KWihiyear) =BumiZit), | . = 1339.84 {211}

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

281.48 | 281.48

Fuefforwatsiiigating, KWh/moiiti
2199m=_(64)m x100 + (217)m
(2'?9)m=i 81.31 | 72.72 | 77.38 | 69.34 | 68.53 | 61.44 | 58.45 | 63.57 | 62.7 | 70.43 | 75.29 | 80.88

Total = Sumi{z19a), = 842.04 |(219}

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1339.84

Water heating fuel used 842.04

Electricity for pumps, fans and electric keep-hot

(231}

Total electricity for the above, kWh/year s of (238a).. (200g) =

Electricity for lighting ma‘zsz;

o e

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @i x 0.136 = 182.22 (261)

Space heating (secondary) {218y x 0.136 = (363}

Water heating 21 x 0.136 = 114.52 (268

il
lals

Space and water heating {2871 + (262} + (283} + (B4 = 206.73 {265}
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DER WorkSheet: New dwelling design stage

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

Total CO2, kg/year

Dwelling CO2 Emission Rate

El rating (section 14)

231 x 0.136 =

0.136 =

sum of (268, 271 =

237

278 -8 = 3.88 {273

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Software Name Stroma FSAP 10 Beta Software Version Version: 1.0.0.37

Address : 2B4P

Area(m?) Av. Height(m) Volume(m?)
Ground floor (‘Ea‘; X | 26 @a) = | 105.53 |(Sa)
First floor (;m‘,- X | 28 |(2b} = | 113.65 |(3b‘,~
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4;

Dwelling volume (BartAhEOH3E+3)E G = 219.19 5

main secondary
heating heating

Number of chimneys

Number of open flues

-chimneys/flues attached to
closgd fi

-flue
fuel

-flue

Num blocked ch

Nun f intermitt

Nuns

Nung

Air changes per hour

Infiltration due to chimneys, flues, fans, PSVs, etc. Gap+{Eby+8oi+Ed+ Gei B+ {TapeFiTg] « (5 = 0.14 (%)
If a pressurisation test has been carried out or is infended, proceed fo (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 (%)
Additional infiltration [(031x0.1 = 0 {10}
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (i
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 (%
Percentage of windows and doors draught stripped 0 {14}
Window infiltration .25 - {02 x (14} »106] = 0 (15
Infiltration rate B+~ G+ (15 + (15 = 0 {18
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 {17
If based on air permeability value, then {18} = {17} + Z01+{&}, ctherwise (18} = (18} 0.39 (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 (1%
Shelter factor 2W=1-00T5 (1% = 0.85 {215

Infiltration rate incorporating shelter factor @4 = (%R = 21
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TER WorkSheet: New dwelling design stage

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

Monthly average wind speed from Table 7
(2)mz| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 4.7 |

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

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

042 | o041 | 0.4 | 036 | 035 | 0.31 | 0.31 | 0.3 | 0.33 | 0.35 | 0.37 | 0.39 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

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

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

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(245;);11=|o|o|o|o|o|o|o|o|o|o|o|o| (74e)

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

(24b)mn|o|o|o|o|o|o|o|o|o|o|o|o| (246}

extract ventilati

ELEMENT Gross Openings Net Area U-value AXU k-value A Xk
area (m?) m? A m2 W/m2K (W/K) kJ/m?-K kJ/K
Doors [ 217 | x| 1 | =| 217 | (28
Windows Type 1 1210 0.04] = @
Windows Type 2 A 123+ 0.04] = @7
Windows Type 3 AFH 129+ 0.04] = @7
Windows Type 4 1.2 ¥ 0.04) = @
Windows Type 5 YHEA2 1+ 0.04) = @7
Windows Type 6 A 1204 0.04] = 273
Windows Type 7 XU 12 3+ 0.04) = @7
Windows Type 8 12 ) 0.04] = 1.37 @7

Floor [ 4050015 | x| 013 | =[s2t6m19 | | 75 | [3044.261]8
Walls Type1 | 4720 | | 93 | | 3700 | x| o018 | = e8¢ | | 60 | |[227048]c®
Walls Type2 | s003 | [ 6 | | 4408 | «[ o018 | =] 800 | | 60 | [269575]ew
Roof [ 4050 | | o | [ 4050 | x| o011 | = 432 | | o | | ses3 [0

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Total area of elements, m? a1
Party wall [ 4246 | x| o | =] o | [ 4 | [1910700]z2
Internal wall ** | 39 | | 3089.68 |(32c:)
Internal wall ** [ o | [1137881 ]2
Internal floor [ 18 | [7306207 |22
Internal ceiling [0 ] [se53113]02e

* 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) (28} @0+ (33 = 41.73 (33

Heat capacity Cm = S(A x k) {E8)...(30) + (33 + (33a)...(3Zg) = 16519 01 (34}
Thermal mass parameter (TMP = Cm + TFA) in kd/m?K = {34} » (= 203.49 (35}

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

Thermal bridges : S (L xY) calculated using Appendix K 0.47 (36
if details of thermal bridging are not known (36} = 0.05 x (31)

Total fabric heat loss {23) + (26} = 51.2 (37
Ventilation heat loss calculated monthly {aBym = 8,33 % (28)m X (5)

[

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

40.08

@9m =

|3
Sum{d0y. . /12= |(4‘3}
Apr May | Jun Jul Aug Sep Oct Nov Dec
(ahm=| 31 28 31 30 31 30 31 31 30 31 30 31 41

Assumed occupancy, N @
if TFA> 13.9. N = 1 +1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 X (TFA -13.8
if TFA<=13.9,N=1

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

Hot water usage in litres per day for mixer showers, Vd,shower (from Appendix J)

{42zz)m=|0|0|0|0|0|0 o|o|o|o|o|o|
Hot water usage in litres per day for baths, Vd, bath (from Appendix J,

(-12b}m=| 0.78 | 0.77 | 077 | 074 | 073 | o7 | 0.7 | 0.71 | 0.72 | 0.74 | 0.78 | 0.81 |
Hot water usage in litres per day for other uses, Vd,other (from Appendix J)

(42-:7;mr| 42.19 | 40.65 | 39.12 | 37.58 | 36.05 | 34.52 | 34.52 | 36.05 | 37.58 | 39.12 | 40.65 | 42.19 |

Annual average hot water usage in litres per day Vd,average (from Appendix J) (43

Hot water usage in litres per day for each month Vd,m = (42a) + (42b) + (42c)

(44‘),m=| 42.96 | 41.42 | 30.88 | 38.33 | 36.78 | 35.23 | 35.22 | 36.76 | 38.31 | 30.86 | 41.43 | 42.99
Total = Sumidd), . = 469.18 {44}
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TER WorkSheet: New dwelling design stage

Energy content of hot water used = 4.18 x Vd,m x nm x DTm / 3600 kWh/month (from Appendix J)

(A% | 181.85| 162.21 | 170.77 | 149.65 | 145.88 | 127.44 | 11751 | 131.9 | 130.98 | 151.21 | 166.4 | 180.63

Total = Sumidsh,. » = 1816.43 (45
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)
(45}m==| 27.28 | 24.33 | 25.62 | 22.45 | 21.88 | 19.12 | 17.63 | 19.79 | 19.65 | 2268 | 24.96 | 27.09 | (46)
Water siorage Toss:
Storage volume (litres) including any solar or WMWWHRS storage within same vessel 150 (47}

If Heat network 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): {45)
Temperature factor from Table 2b (4%
Energy lost from water storage, kWh/year (48) x (49 = (515
b) If manufacturer's declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (kWh/litre/day) II' &1
If Heat network see section 4.3

Volume factor from Table 2a 0 (3%
Temperature factor from Table 2b 0 {83}

Ene
Ent

Wat

EE

27.57 | 28.48 |

Primary circuit loss (annual) from Table 3 ' II' (58

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

(_59}m=| 23.26 | 21.01 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | 23.26 | 22.51 | 23.26 | 22.51 | 23.26 | {59

Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61}m==|0|0|0|0|0|0|0|0|0|0|0|0| &1

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=| 2336 | 208.95 | 22252 | 199.73 | 197 62 | 177 52 | 169.25 | 183.65 | 181.06 | 202.96 | 216.48 | 232.38 | ®7

WWHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no WWHRS contribution to water heating
(«333'):-n:| -28.5 | -25.08 | -25.6 | -21.07 | -19.56 | 16.14 | 13.66 | -16.54 | A17.02 | -21.04 | 24.37 | 27.55 | B3a)

PV diverter DHW input calculated using Appendix G (negative quantity) (enter "0" if no PV diverter contribution to water heating) (NOT IMPLEMENTED)

el 11T 1 T T [ T T T T T |

FGHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no FGHRS contribution to water heating)
(53c}mz|o|o|o|o|o|o|o|o|o|o|o|o| {©30)

Solar DHW input calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to water heating)
(53t-)m=|o|o|o|o|o|o|o|o|o|o|o|o| ©3b)

Output from water heater
By | 205.09| 183.87 | 196.92 | 178.66 | 178.06 | 161.38 | 155.59 | 167.1 | 164.04 | 181.91 | 192.11 | 204.83

Output from water heater (annualb 2169.57 {64
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TER WorkSheet: New dwelling design stage

if 64)m < 0 then setto 0

maorgy 0 [ o | o [ o] o f o of of of of o f o
Heat gains from water heating, kWh/month 0.25 " [0.85 x (45)m + (61¥i#i]c¢r 0B X (46Yea+(5T)F%(59)m| ] 0 B4z}
(5_35)n1=|101.86| 91.32 | 98.18 | 89.82 | 89.9 | 82.44 | 80.47 | 85.25 | 83.61 | 91.67 | 95.39 |101.46| (&5

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(B8 | 12424 | 124.24 | 124.24 | 12424 | 12424 | 12424 | 12424 | 12424 | 12424 | 124.24 | 12424 | 124.24 66}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(E_S'{’)n1=| 11.06| 9.83 | 7.99 | 6.05 | 452 | 3.82 | 413 | 536 | 7.2 | 9.14 | 10.67 | 11.37| G

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
B8 | 221.89| 22419 | 218.39 | 206.04 | 190.44 | 175.79 | 166 | 163.7 | 169.5 | 181.85 | 197 44 | 212.1 | (88)

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(59}m=| 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 35.42 | 6%

Pumps and fans gains (Table 5a)

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

Orientation: Access Factor Area Flux a_ FF Gains

Table 6d m? Table 6a Table 6b Table 6¢ W
North  sox] o077 | x| oe | x| 1088 | «[ o063 | x| o7 | =] 3.12 |7
North  sox[ o077 | x| 318 | x| 1083 | x| o063 [ x| o7 | =] 103 |os
North  sox[ o077 | x| 18 | x| 1083 | x| o0e3 | x| o7 | =] 5.85 |74
North e[ o077 | x| 12 | x| 1083 | x| oe3 |[x| o7 | =] 3.9 74
North  eax[ o077 | x| o9 | x| 2032 | x| o063 | x| o7 | =] 5.96 |74
North  oax[ o077 | «x| 318 | x| 2032 | x| oe3 | x| o7 | =| 1975 |o&
Noth  sax| o077 | x| 18 | x| 2082 | x[ o638 | x| o7 |=] ‘1118 |
North  oox[ o077 | x| 12 | x| 2032 | «| o063 |[x| o7 | =] 7.45 |7
North  sox[ o077 | x| o9 | x| 3453 | x| o063 [ x| o7 | =| 1013 |o®
North  sox[ 077 | x| 318 | x| 3453 | x| o063 [ x| o7 | =| s3s |o%
North  gex| o077 | x| 18 | x| sas3 | x| o063 | x| o7 | =| 19 74
North  eax[ o077 | x| 12 | x| 3453 | x| oe3 [ x| o7 | =| 1286 |0%
Noth  omx| o077 | x| oo | x| ss46 | x[ o063 | x| o7 | =] 1627 |o®
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TER WorkSheet: New dwelling design stage

x| o7 ] = 53.9 [
s 07 | =] s0s |0
«| o7 | =| 2034 |oa
<[ o7 | =] 2192 |ow
[ o7 | =] 7261 |ow
x[ o7 ] =] 4 |7
x[ o7 ] =] 214 |7
x| o7 | =] 2347 o
s 07 =] s o
| o7 | = 44 |74
| o7 | = 2083 o
[ o7 =] 2101 fow
x[ o7 ] =] 7257 Jow
x[ o7 =] 408 Jow
x| o7 | =] 2730 o
| o7 | = 1738 |os
x| o7 | = s7s8 |os

| | | = |

| | o] B

omx| o077 | x[ 318 | x| 2419 | x| o0es | x| | = |
oox| o077 | x[ 18 | x| 2419 | x[ o0e3 | x| o7 | =[ 1331 Joa
aocl o077 | x| 12 | x| 2419 | x| 063 | x[ o7 | =] 8.87 |7
aox| o077 | x| oee | x| 1312 | x| oes | x| o7 | =| 3.85 |7
oox| o077 | x| 818 | x| 1312 | x| o3 | x| o7 |=| 1275 |o4
oox[ o7z | <] 18 | x| 1312 | x| o063 | x[ o7 | =] 7.22 |74
osx[ o077 | «| 12 | x| 1312 | x| o063 | x[ o7 | =] 4.81 BE
osx[ o077 | x| oe | x| 88 | x| o063 | x[ o7 | =] 26 |74
oox[ o7z | x| 318 | x| 88 | x| o063 | x[ o7 | =] 8.61 |74
sex[ 077 | x| 18 | x| 8es | x| o0es | x[ o7 | =] 4.88 |7
sex] o077 | x[ 12 ] x| 8ss | x| o3 | x| o7 | =] 3.25 [
oox| o077 | x| 23 | x| 4675 | x| o063 | x| o7 |=| 872 |on
oox| o077 | <[ oes | x| 475 | x| o0es | x| o7 | =] 9 BE
osx[ o7z | <] 12 | x| a6 | x| o063 | x[ o7 | =] 1715 |o®
osx[ o7z | x| 18 | x| 467 | x| o063 | x[ o7 | =] 2572 [|u®
pox[ 077 | x| 23 | x| 7es7 | x| o0es | x[ o7 | =] ss22 |om
a9/ o077 | x| o83 | x| 7est | «| o063 | x[ o7 || 1474 |om
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TER WorkSheet: New dwelling design stage

South  sex| o077 | x| 12 | x| 757 | x| o3 | x| o7 | =| 2808 |o®m
South  oex| o077 | x| 18 | x| 757 | x| o3 | x| o7 | =| 412 |o®
South  osx| o077 | x| 23 | x| ersa | x| o3 | x| o7 | =| 7035 |o®
South  oax| o077 | x| o083 | x| o753 | x| o0es | x| o7 | = 1878 |o®
South  oex| o077 | x| 12 | x| ersa | x| o3 | x| o7 | =| 3 |os
South  wex| o077 | x| 18 | x| ersa | «[ o3 | x| o7 | =| s3e5 |
South  aex| o077 | x| 23 | x| 11023 | «[ o3 | x| 0.7 | = | 79.51 [7e
South  aex| o077 | x{ o063 | x| 11023 | x| oe3 | x| 0.7 | = | 21.22 |72
South  aex| o077 | x| 12 | x| 11023 | x| o3 | x| o7 | =| 4043 |o®
South  oax| o077 | x| 18 | x| 11023 | x[ o0es | x| o7 | =] e0ss |o®
South  osx| o077 | x| 236 | x| 11487 | x[ o3 | x| o7 | =| s8 |om
South  oex| o077 | x| oe3 | x| 11487 | x[ o3 | x| o7 | =| 2212 |um
South  wex| o077 | x| 12 | x| 11487 | «[ o3 | x| o7 | =| 413 |um
South  noel o077 | x| 1.8 | | 11487 | «| o0e3 | x| 0.7 | = | 63.19 [7e
South  aex| o077 | x{ 236 | x| 11085 | x| o063 | x| 0.7 | = | 79.73 |72
South  oax| o077 | x| o063 | x| 1108 | x| o0es | x| o7 | = 2128 |o®
South  osx| o077 | x| 12 | x| 11088 | x| o3 | x| o7 | =| 4054 |o®

| |

| |

| |

| | | = |

| | e | | = |
South o“sxl 077 | x | 1.2 | X | 104.89 | X | 0.63 | ¢ | | |
South  oex| o077 | x| 18 | x| 1048 | x| o3 | x| o7 | =] 57.7 &
South  wex| o077 | x| 23 | x| 1018 | «[ o3 | x| o7 | =| 7348 |om
South  wex| o077 | x| o063 | x| 10180 | x[ o0e3 | x| 0.7 | = | 19.62 [72:
South  oex| o077 | x| 12 | x| 1018 | x| o3 | x| o7 | =| arar |om
South  osx| o077 | x| 18 | x| 1018 | x| o3 | x| o7 | =| se0s |o®
South  osx| o077 | x| 23 | x| ss0 | x| o | x| o7 | =| sess |o®
South  osx| o077 | x| oes | x| ss0 | x[ oes | x| o7 | =] 15.9 |73
South  oex| o077 | x| 12 | x| sse | x[ o | x| o7 | =| 302 |
South  woel o077 | x| 18 | x| 850 | x«[ o0e3 | x| o7 | =| 4543 |om
South  aex| o077 | x{ 238 | x| 5542 | x| 0s3 | x| 0.7 | = | 39.97 |72
South  oex| o077 | x| oes | x| ssa2 | x| o3 | x| o7 | =| 1067 |o®
South  osx| o077 | x| 12 | x| ssa2 | x[ o3 | x| o7 | =| 2032 |o®
South  osx| o077 | x| 18 | x| ssa2 | x[ oes | x| o7 | =| 3040 |o®
South  omx| o077 | x| 236 | x| 404 | x[ o0e3 | x| o7 | =[ 2014 Jom
South  sox| o077 | x| o063 | x| 404 | <[ o0e3 | x| 07 | = | 7.78 78
South  aex| o077 | x| 12 | x| 404 |« o0 | x| o7 | =| 1482 |o®
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TER WorkSheet: New dwelling design stage

South  aex| o077 | x| 1.8 | x| 404 | x| o063 | x| 0.7 | = | 2222 7%
Solar gains in watts, calculated for each month B3 = Sum{THm  {&Hm

E3) e 108.79| 184.51 | 253.9 | 322.83 | 373.32 | 376.91 | 360.68 | 321.3 | 277.11 | 203.97 | 130.07 | 933 | (8%
Total gains — internal and solar (84)m = (73)m + (83)m , watts

B | 541.93| 617.7 | 675.51 | 722.94 | 752.4 | 734.28 | 702.23 | 668.22 | 633.21 | 581.45 | 533.94 | 516.41 | (84)

Temperature during heating periods in the living area from Table 9, Th1 (°C) {35
Utilisation factor for gains for living area, h1,m (see Table 9a)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(88m=| 0.99 0.99 0.97 0.94 0.86 0.71 0.55 0.59 0.81 0.95 0.99 0.99 {36}

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
(87)m==| 19.41 | 19.61 | 19.92 | 20.32 | 20.68 | 20.9 | 20.98 | 20.97 | 20.82 | 20.37 | 10.83 | 10.38 | a7

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(33},m=| 19.96 | 19.96 | 19.96 | 19.97 | 19.97 | 19.98 | 19.98 | 19.99 | 19.98 | 19.97 | 19.97 | 19.97 | (5

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(ss»)m=| 0.99 | 0.98 | 0.97 | 0.92 | 0.82 | 0.62 | 0.43 | 0.48 | 0.74 | 0.93 | 0.98 | 0.99 | (89}

18.65 T 18.08
area + (4}

18.82 | 18.26

18.82 18.26

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

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

(e;s4};nz| 0.99 | 0.98 | 0.96 | 0.91 | 0.81 | 0.63 | 0.45 | 0.49 | 0.74 | 0.92 | 0.98 | 0.99 | (@4
Useful gains, hmGm , W = (94)m x (84)m
(48)m= | 534.52| 603 | 645.84 | 657.32 | 608.81 | 463.23 | 313.98 | 328.22 | 469.03 | 5354 | 520.76 | 510.55 | (95
Monthly average external temperature from Table 8
(_9f5}m=| 43 | 49 | 6.5 | 8.9 | 11.7 | 146 | 16.6 | 16.4 | 14.1 | 10.6 | 74 | 42 | {6y
Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m- (96)m ]
©7im= |1311.58| 1275.54| 1158.76| 968.65 | 746.52 | 496.4 | 319.67 | 336.79 | 537 | 816.38 |1081.48| 1304.31| &7
Space heating requirement for each month, kWWh/month = 0.024 x [(97)m — (95)m] x (41)m
(97;3}:314 578.13| 451.95 | 381.62 | 224.16 | 102.46 | 0 | 0 | 0 | 0 | 209.05 | 403.72 | 590.56
Total par vear (kKWhivear = SumiS7a) se. i 4 2041.65 |(973}‘
Solar space heating calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to space heating)
(97b}531=|0|0|0|0|0|0|0|0|0|0|0|0
Total par vear (kKWhivear = SumiS7h) e 1 0 |(§7b}‘

Space heating requirement for each month after solar contribution, kWh/month (98)m = (97a)m + (97b)m
@ | 578.13| 451.95 | 381.62 | 224.16 | 102.46 | 0 | 0 | 0 | 0 | 209.05 | 403.72 | 590.56 |
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TER WorkSheet: New dwelling design stage

Total per year (KWhivear = SUnwoB), 5. . = 2941.65 {25
Space heating requirement in kWWh/m?/year 36.24 {89

Space heating:

Fraction of space heat from secondary/supplementary system 0 (21}
Fraction of space heat from main system(s) {202) =1 - (201 = 1 (267}
Fraction of total heating from main system 1 (204) = (202) » {1 - 2033} = 1 (204}
Efficiency of main space heating system 1 90.5 {28}
Efficiency of secondary/supplementary heating system, % 0 {208}
| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)
| 57813 45105 | ss162 | 22416 [ 10246 | o | o | o [ o [20005]40372] 50056 |
(211)m = {[(98)m x (204)] } x 100 + (206) {211}
| 63882 [ 490.30 | 42168 | 24760 [ 11321 o | o | o [ o | 231 | as61 [ 65250
Totat dafvyearn =Sumi2tl), | | = 3250.44 21

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

F(KWh/year)

86.75 | 87.48

(2199)m=_(64)m x 100+ (217)m

(2'?9)m=i 234.58| 211.05 | 227.52 | 209.16 | 2135 | 202.22 | 194.97 | 200.4 | 205.56 | 213.55 | 22146 | 23415

Total = Sumi{z19a), = 2577.12 |(219}

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 3250.44

Water heating fuel used 2577.12

Electricity for pumps, fans and electric keep-hot

central heating pump: (2200)
boiler with a fan-assisted flue (2308
Total electricity for the above, kWh/year surn of {2308}, (230 = 75 (231)

Electricity for lighting 195.38 {232}

Electricity generated by PVs -2058.37 (233}

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
Space heating (main system 1) @i % 0.21 = (26“:}
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Space heating (secondary) 215 x = II'{ZEB}
Water heating @19 = (264}
Space and water heating (361} = (200 + (363} + (264 = (265},
Electricity for pumps, fans and electric keep-hot {231} = 10.2 267)
Electricity for lighting {232y« (263}
Energy saving/generation technologies

Total CO2, kg/year sum of (265).. (271 = [ osoe2 e
reR =

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Software Name Stroma FSAP 10 Beta Software Version Version: 1.0.0.37

Address : 3B4P

Area(m?) Av. Height(m) Volume(m?)
Ground floor (‘Ea‘; X | 26 @a) = | 1161 |(Sa)
First floor (;m‘,- X | 28 |(2b} = | 125.04 |(3b‘,~
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4;

Dwelling volume (BartAhEOH3E+3)E G = 41 14 5

main secondary
heating heating

Number of chimneys

Number of open flues

-chimneys/flues attached to
closgd fi

-flue
fuel

-flue

Num blocked ch

Nun f intermitt

Nuns

Nung

Air changes per hour

Infiltration due to chimneys, flues, fans, PSVs, etc. Gap+{Eby+8oi+Ed+ Gei B+ {TapeFiTg] « (5 = 0.17 (%)
If a pressurisation test has been carried out or is infended, proceed fo (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 (%)
Additional infiltration [(031x0.1 = 0 {10}
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (i
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 (%
Percentage of windows and doors draught stripped 0 {14}
Window infiltration .25 - {02 x (14} »106] = 0 (15
Infiltration rate B+~ G+ (15 + (15 = 0 {18
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 {17
If based on air permeability value, then {18} = {17} + Z01+{&}, ctherwise (18} = (18} 0.42 (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 (1%
Shelter factor 2W=1-00T5 (1% = 0.85 {215

Infiltration rate incorporating shelter factor @4 = (%R = 21

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

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

Monthly average wind speed from Table 7
(2)mz| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 4.7 |

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

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

045 | 044 | 0.43 | 039 | 038 | 0.34 | 0.34 | 0.33 | 0.35 | 0.38 | 0.4 | 0.42 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) IIl(m,
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(%@
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(243):;1:{ 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (74e
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(24b)mn|o|o|o|o|o|o|o|o|o|o|o|o| (24b}

extract ventilati

ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m? A m? W/m2K (W/K) kd/mz-K kJ/K
Doors [ 217 | =] 1 | = 217 | (28

Windows Type 1 SAU12)+0.04] = 35 @
Windows Type 2 U123+ 0.04) = 20 =7

Windows Type 3

Windows Type 4 st 2004t = [ 206 o

Windows Type 5 i MU 1.2 3+ 0.04] = 137 (=7
Windows Type 6 U123 0.04] = -0 on
Windows Type 7 182 AT 1.2 3 0.04] = 208 @7
Floor | 4465562 | «| 013 | = 580531 | | 75 | [s340.472]@n
Walls Type1 | 4934 | | 1085 | | 3840 | x| o014 | = 530 | | e | [230026]c®
Walls Type2 | s313 | | 664 | | 4640 | x| o014 | = 651 | | e | |[278957|e»
Roof [ 4466 | | o | [ 4466 | «| o011 | =[ 400 | | o | | 4019 [om

Total area of elements, m? 191.78 {213
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DER WorkSheet: New dwelling design stage

Party wall [ 4671 | x| o | =] o | [ 4 | [210105]0n
Internal wall ** [ 30 | | 398068 |2
Internal wall ** [ o | [1137881]c20
Internal floor [ 18 | [so3s013|@an
Internal ceiling [ o | [401.9008 |(z2es

* 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 =8 (A x U) {28)... (30 + (323 = 4233 {33}
Heat capacity Cm = S(A x k) {(28) {30} + (32) + (32a) .. (328} = 1728511 (34
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K = {34+ {4) = 193.54 {35

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

Thermal bridges : S (L xY) calculated using Appendix K 9.77 {36}
if details of thermal bridging are not known (36} = 0.05 x (31)
Total fabric heat loss (33) + (38 = 52.1 37
Ventilation heat loss calculated monthly {38y = £.33 x {25¥m X {5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(3%m= | 4787 | 4756 | 4725 | 458 4553 | 4428 | 4428 | 4404 | 4476 | 4553 | 46.08 | 46.65 (38

Surn(4 ./ a0
Nov Dec
(hme | 31 28 31 30 31 30 31 31 30 31 30 31 Y

Assumed occupancy, N (423
if TFA > 13.9, N'= 1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
if TFA<=139,N=1

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

Hot water usage in litres per day for mixer showers, Vd,shower (from Appendix J)

(423)m:io|o|o|o|o|o o|o|o|o|o|o|
Hot water usage in litres per day for baths, Vd, bath (from Appendix J,

(42;;}:314 0.78 | 0.77 | 077 | 074 | 073 | o7 | 0.7 | 0.71 | 0.72 | 0.74 | 0.78 | 0.81 |
Hot water usage in litres per day for other uses, Vd,other (from Appendix J)

(42::)-m=| 436 | 42.02 | 40.43 | 38.85 | 37.26 | 35.67 | 35.67 | 37.26 | 38.85 | 40.43 | 42.02 | 436 |

Annual average hot water usage in litres per day Vd,average (from Appendix J) (4%

Hot water usage in litres per day for each month Vd,m = (42a) + (42b) + (42c)

(44}m=| 44.38 | 42.79 | 412 | 39.59 | 37.99 | 36.38 | 36.38 | 37.97 | 39.57 | 4117 | 42.8 | 44.41
Total = Sum{dd), ., = 48462 |44

Energy content of hot water used = 4.18 x Vd,m x nm x DTm / 3600 kWh/month (from Appendix J)

(45 me | 187.95| 167.65 | 176.5 | 154.67 | 150.77 | 131.71 | 121.45 | 136.33 | 135.38 | 156.28 | 171.98 | 186.69

Total = SumH4R), = 187738 |¢45)
roma eta version: 1.0.0. . - p//iwww.stroma.com age s o
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DER WorkSheet: New dwelling design stage

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

@sne | 2819 | 25.15 | 26.48 | 23.2 | 22.62 | 19.76 | 18.22 | 20.45 | 20.31 | 23 .44 | 25.8 | 28 | (46)
Water storage T0ss:

Storage volume (litres) including any solar or WWWHRS storage within same vessel 210 (47}
If Heat network 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): (43
Temperature factor from Table 2b (4%
Energy lost from water storage, kWh/year (48) x (49 = (515
b) If manufacturer's declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (k\Wh/litre/day) |I| 51
If Heat network see section 4.3

Volume factor from Table 2a 0 B
Temperature factor from Table 2b 0 (53}
Energy lost from water storage, kWh/year ENxGNX B xE%) = 0 {54
Enter (50) or (54) in (55) 0.77 {58

Water storage loss calculated for each month (56)m = (565) x (44(a®m = {55} x {41}m

| 23 |2
DM X [@7) - V

HRS storage,

(57)
(58)
"21.01 | 23.26 51 | 2326 | 2251 | 23. {59
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61}m==|0|0|0|0|0|0|0|0|0|0|0|0| &1
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
B2im= | 234.99| 210.13 | 223.53 | 200.19 | 197.81 | 177.23 | 168.48 | 183.36 | 180.89 | 203.32 | 217.5 | 233.73 | ©2)

WWHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no WWHRS contribution to water heating
(53a)m=|0|o|o|o|o|o|o|o|o|o|o|o| (632)

PV diverter DHW input calculated using Appendix G (negative quantity) (enter "0" if no PV diverter contribution to water heating) (NOT IMPLEMENTED)

el 1T T [ [ T T T T [ T T ]

FGHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no FGHRS contribution to water heating)
(53c}mz|o|o|o|o|o|o|o|o|o|o|o|o| {830

Solar DHW input calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to water heating)
(fsgt:-)m40|o|o|o|o|o|o|o|o|o|o|o| (63}

Output from water heater
By | 234.99| 210.13 | 223.53 | 200.19 | 197.81 | 177.23 | 168.48 | 183.36 | 180.89 | 203.32 | 217.5 | 233.73

Qutput from water heater (annualh.. 2431.15 {84}

if 64)m < 0 then setto 0

AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 4 of 9



DER WorkSheet: New dwelling design stage

maorgy © | o | o | o [ o [ o J o] o J o o oT o
Heat gains from water heating, kWwh/month 0.25 " [0.85 x (45)m + (61ji]rerO@n¢{{d@Ym=(5TNi4ei3(59)m| ] 0 {842}
(_'55}m=|100.12| 89.73 | 96.31 | 87.84 | 87.76 | 80.21 | 78.01 | 82.96 | 81.43 | 89.59 | 936 | 99.7 | 65

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
G&m= | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 (86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m:| 8.04 | 7.14 | 5.81 | 44 | 3.20 | 277 | 3 | 3.9 | 5.23 | 6.64 | 7.75 | 8.26 | ®7)

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(ﬁa‘,‘,m=| 237.8 | 240.27 | 234.05 | 220.82 | 204.1 | 188.4 | 177.91 | 175.44 | 181.66 | 194.9 | 211.61 | 227.31 | B3

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(6E»j>m=| 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | (59)

Pumps and fans gains (Table 5a)
(70)m=|o|o|o|o|o|o|o|o|o|o|o|o| (7

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

Table 6d

Table 6b Table 6¢
North  osx| o077 | x| oes | x| o7 | =] 5.91 BE
North  oax| o077 | = x| oea | x| o7 | = 1235  |oa
North  asx| o077 | x < oes | x| 07 | = | 5.91 74
North  aox[ o077 | x «| oes | x| o7 | =] 5.91 |7
North  aex| o077 | x x| oes | x| o7 | =] 11.3 |74
North  oax[ o077 | | oes | x| o7 | =] 23.6 74
North  eax[ o077 | = | oes | x| 0.7 | = | 11.3 |74
North  osx| o077 | x| oes | x| o7 | =] 11.3 BE
North  osx| o077 | x s oss x| o7 | =] 1021 |owm
North  aex| o077 | x <[ oes | x| 0.7 | = | 401 |74
North  sox] o077 | x x| 0e3 | x[ 07 ] =] 1021 |os
North  aex| o077 | x « oes | x| o7 | = 1021 Jus
Notth  gox] o077 | = x| o083 | x[ o7 | =] 308 |08
North  eax[ o077 | = | oes | x| 0.7 | = | 64.41 |74
North  oax| o077 | » x| oes | x| 07 | = | 30.85 [74)

AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 5 of 9
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North
North
North
North
North
North
North
North
South
South
South
South
South
South
South
South

DER WorkSheet: New dwelling design stage

x| o7 | =] a0  |ow
s 07 =] s |os
«| o7 | = s |oa
o7 | =] awse  |ow
s 07 =] ase  |ow
x [ 07 ] =] 4440 |ow
x[ 07 ] =] w280  Jow
x [ o7 =] 4449 |ow
s o7 =] 4440 |om
x| o7 | =] s |ow
| o7 | =] sz o
s 07 =] asa |ow
x[ o7 =] a1sa |ow
x[ o7 ] =] a2 Jow
x| o7 ] = 68.8 [
x| o7 | =] a0 |os
«| 07 | =] m2es o

| | | = |

| | o] B

omx| o777 |« 1s2 | x| 2419 | x| o0es | x| | = |
sox[ o7 | x| 182 | x| 1312 | x| o063 | x[ o7 | =] 7.3 |74
aocl o077 | x| 88 | x| 1312 | x| o063 | x[ o7 | =] 1523 |ow
aox| o7 | x| 182 | x| 1312 | x| oss | x| o7 | =| 7.3 |7
aox[ o077 | x| 182 | x| 1312 | x| o063 | x[ o7 | =] 7.3 |74
oox[ o077 | «| 182 | x| 88 | x| o063 | x[ o7 | =] 4.93 |74
osx[ o7z | x| 38 | x| 88 | x| o063 | x[ o7 | =] 1020 |o&
osx[ o077 | x| 182 | x| 88 | x| o063 | x[ o7 | =] 4.93 |74
oox[ o7 | x| 182 | x| 88 | x| o063 | x[ o7 | =] 4.93 |74
sex| o077 | x| 806 | x| 4675 | «| o063 | x| o7 | =| 472 |om
sox] o077 | x[ 18 | x| 4675 | x[ o0e3 | x| o7 | =[ 2572 |om
oox| o077 | x| 12 | x| 475 | x| 03 | x| o7 |=| 1715 |o®
oox[ o077 | x| 808 | x| 757 | x| o063 | x[ o7 | =] 716 B&:
osx[ o7z | <] 18 | x| 7est | x| o063 | x[ o7 | =] 4212 |o®
osx[ o7z | x| 12 | x| 7est | x| o063 | x[ o7 | =] 2808 |o®
sox[ 077 | x| s0s | x| erszs | x| o0es | x[ o7 | =] e121 |om
a9l o7z | x| 18 | x| oe7s3 | x| o063 | x[ o7 || 5365 |o®m
AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 6 of 9



DER WorkSheet: New dwelling design stage

x[ o7 = s fom
s o7 | =] 10300 |o®m
% | 0.7 | = | 60.64 BE:
x| o7 | =] 4043 |o®
x| 0.7 | = | 10742 |0®
x[ o7 ] =] e300 om
x | 0.7 | = | 4213 |3
x| o7 | =] 10338 |o®m
s o7 =] eost  |om
| oz | = | 40.54 |73
x| 0.7 | = | 101.01 |78
x| 0.7 | = | 50.42 G
x[ o7 ] =] meer  om
x | 0.7 | = | 98.09 |3
x [ o7 ] = 57.7 v
x| o7 | = ssar  |o®
| o7 | = 528  |o®

| | | =]

| | o] |
South  osx| o077 | x| 12 | x| ssa2 | x| o3 | x| | = |
South  oex| o077 | x| 306 | x| 404 | x| o0 | x| o7 | =| aws |os
South  wex| o077 | x| 18 | x| 404 |« o0 | x| o7 | =| 22020 |om
South  wex| o077 | x| 1.2 | x| 404 | x| os3 | x| 07 | = | 14.82 [72:
Solar gains in watts, calculated for each month Bm = Bum(T4Hm L (’R2m
@3 116.68| 199.31 | 278.35 | 361.12 | 424.19 | 431.09 | 411.37 | 361.93 | 306.18 | 221.41 | 139.76 | 99.9 | e

Total gains — internal and solar (84)m = (73)m + (83)m , watts
559.34| 642.49 | 709.91 | 770.58 | 811.78 | 795.91 | 759.37 | 715.01 | 668.41 | 605.6

B4m | 55135 | 531.73 |

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

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(8&m=| 0.99 0.99 0.97 0.94 0.85 0.7 0.54 0.59 0.81 0.95 0.99 0.99 (88}

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
{87}m=| 19.7 | 19.86 | 201 | 20.42 | 20.69 | 20.86 | 20.91 | 20.9 | 20.79 | 20.44 | 20.02 | 19.68 | @7

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(aa)m:| 19.99 | 19.99 | 19.99 | 20 | 20.01 | 20.02 | 20.02 | 20.02 | 20.01 | 20.01 | 20 | 20 | (89

AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 7 of 9



DER WorkSheet: New dwelling design stage

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(8&“3}m=| 0.99 | 0.98 | 0.97 | 0.92 | 0.81 | 0.62 | 0.43 | 0.48 | 0.74 | 0.94 | 0.98 | 0.99 |

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(gc»j;m:| 18.46 | 18.66 | 18.97 | 19.37 | 19.7 | 19.88 | 19.92 | 19.92 | 19.81 | 19.41 | 18.88 | 18.44

A= Living area +~{4) =

0.15

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 = fLA) x T2
(92)m==| 18.64 | 18.83 | 19.13 | 19.52 | 19.84 | 20.02 | 20.06 | 20.06 | 19.96 | 19.56 | 19.04 | 18.62 |

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
1864 | 18.83 | 19.13 | 1952 | 19.84 | 20.02 | 20.06 | 20.06 | 19.96 | 19.56

19.04 18.62

[i6hs

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

the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m==| 0.99 | 0.98 | 0.96 | 0.91 | 08 | 0.62 | 0.43 | 0.48 | 0.74 | 0.93 | 0.98 | 0.99 |

Useful gains, hmGm , W = (94)m x (84)m
552.74

(85ym 700.72 | 650.92 5394 | 526.59

628.81 | 680.61 489.96 | 328.34 | 343.42 | 494.33 | 560.53

3

rate for

455.94 | 667.49

: Srn(87a za2

if no solar contribution to space

(97:>)m=|

o|o|o |o|o|o|o|o|o|o|o
Totad per yaar (KWh/veard = Suri(B7hl sa 0 0
Space heating requirement for each month after solar contribution, kWh/month (98)m = (97a)m + (97b)m
@5m= | 655.06| 510.51 | 427.44 | 244.4 | 106.98 | 0 | 0 | 0 | 0 | 233.98 | 455.94 | 667.49
Totad per yaar (KWhiyear) = Surm(88. ss.0 = 3301.81

|<§o;

Space heating requirement in kWWh/m?/year

o

36.97 {99

Space heating:

Fraction of space heat from secondary/supplementary system

Fraction of space heat from main system(s) {202y =1~ 201 =

Fraction of total heating from main system 1 {204) = 200 x |1 - (20W] =

Efficiency of main space heating system 1

Efficiency of secondary/supplementary heating system, %

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

Space heating requirement (calculated above)
|655.06| 510.51 | 427.44| 244.4 | 106.98| 0 | 0 | 0 | 0

| 233.98 | 455.94 | 667.49 |

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

(211)m = {[(98)m x (204)] } x 100 + (206) 21
|268.86| 209.53 | 175.44 | 100.31 | 43.91 | 0 | 0 | 0 | 0 | 96.03 | 187.13 | 273.96

Total (Whiyeary =Gum211}, 7 1355.18 {211}

Az

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 (k\Wh/year; =Bumi215}, | = 0 (215)

Water heating

Output from water heater (calculated above)
| 234.99| 210.13 | 223.53 | 200.19 | 197.81 | 177.23 | 168.48 | 183.36 | 180.89 | 203.32 | 2175 | 233.73

Efficiency of water heater 281.48 (Z18

(21.7)m=| 281 .48| 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 217

Fuel for water heating, kWWh/month
2199m=_(64)m x100 + (217)m
(219)m=| 83.48 | 74.65 | 79.41 | 7112 | 70.27 | 62.96 | 59.85 | 65.14 | 64.26 | 72.23 | 77.27 | 83.03

Total = Sum{2188), _ = 863.69 |(;>_19)
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1
Water heating fuel used 863,69

{2

¥

T

-

g
Space heating (main system 1) @« = (za*:'_;
Space heating (secondary) @215 x 5 II'(Z&?;}
Water heating @19 = (254}
Space and water heating (2613 + (282) + (362 + (284) = (265}
Electricity for pumps, fans and electric keep-hot 231} = |I|(26?}
Electricity for lighting (252) = (2’63}
Total CO2, kg/year sure of (368)...{371) = [ se108 e
Dwelling CO2 Emission Rate {272y - () = (2?3)
El rating (section 14) (274

AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 9 of 9



TER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Software Name Stroma FSAP 10 Beta Software Version Version: 1.0.0.37

Address : 3B4P

Area(m?) Av. Height(m) Volume(m?)
Ground floor (‘Ea‘; X | 26 @a) = | 1161 |(Sa)
First floor (;m‘,- X | 28 |(2b} = | 125.04 |(3b‘,~
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4;

Dwelling volume (BartAhEOH3E+3)E G = 41 14 5

main secondary
heating heating

Number of chimneys

Number of open flues

-chimneys/flues attached to
closgd fi

-flue
fuel

-flue

Num blocked ch

Nun f intermitt

Nuns

Nung

Air changes per hour

Infiltration due to chimneys, flues, fans, PSVs, etc. Gap+{Eby+8oi+Ed+ Gei B+ {TapeFiTg] « (5 = 0.12 (%)
If a pressurisation test has been carried out or is infended, proceed fo (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 (%)
Additional infiltration [(031x0.1 = 0 {10}
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (i
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 (%
Percentage of windows and doors draught stripped 0 {14}
Window infiltration .25 - {02 x (14} »106] = 0 (15
Infiltration rate B+~ G+ (15 + (15 = 0 {18
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 {17
If based on air permeability value, then {18} = {17} + Z01+{&}, ctherwise (18} = (18} 0.37 (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 (1%
Shelter factor 2W=1-00T5 (1% = 0.85 {215

Infiltration rate incorporating shelter factor @4 = (%R = 21

AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 1 0f 10



TER WorkSheet: New dwelling design stage

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

Monthly average wind speed from Table 7
(2)mz| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 4.7 |

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

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

0.41 0.4 | 0.39 | 035 | 034 | 0.3 | 0.3 | 0.29 | 0.32 | 0.34 | 0.36 | 0.37 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) IIl(m,
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(%@
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(243):;1:{ 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (74e
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(24b)mn|o|o|o|o|o|o|o|o|o|o|o|o| (24b}

extract ventilati

ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m? A m? W/m2K (W/K) kd/mz-K kJ/K
Doors [ 217 | =] 1 | = 217 | (28

Windows Type 1 SAU12)+0.04] = 35 @
Windows Type 2 U123+ 0.04) = 20 =7

Windows Type 3

Windows Type 4 st 2004t = [ 206 o

Windows Type 5 i MU 1.2 3+ 0.04] = 137 (=7
Windows Type 6 U123 0.04] = -0 on
Windows Type 7 182 )12y 004 = [ 208 @7
Floor | 4465562 | «| 013 | = 580531 | | 75 | [s340.472]@n
Walls Type1 | 4934 | | 1085 | | 3840 | x| o018 | = ee3 | | 60 | [230026]c®
Walls Type2 | s313 | | 664 | | 4640 | x| o018 | = 837 | | e | |[278957|e»
Roof [ 4466 | | o | [ 4466 | «| o011 | = 4 | | o | | 4019 [om

Total area of elements, m? 191.78 {213
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TER WorkSheet: New dwelling design stage

Party wall [ 4671 | x| o | =] o | [ 4 | [210105]0n
Internal wall ** [ 30 | | 398068 |2
Internal wall ** [ o | [1137881]c20
Internal floor [ 18 | [so3s013|@an
Internal ceiling [ o | [401.9008 |(z2es

* 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 =8 (A x U) {28)... (30 + (323 = 4557 {33}
Heat capacity Cm = S(A x k) {(28) {30} + (32) + (32a) .. (328} = 1728511 (34
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K = {34+ {4) = 193.54 {35

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

Thermal bridges : S (L xY) calculated using Appendix K 9.77 {36}
if details of thermal bridging are not known (36} = 0.05 x (31)
Total fabric heat loss (33) + (3G = 5534 (37}
Ventilation heat loss calculated monthly {38y = £.33 x {25¥m X {5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(3%m= | 4634 | 46.08 | 4584 | 4466 | 4445 | 4343 | 4343 | 4324 | 4382 | 4445 | 4489 | 4535 (28}

Surn(4 ./ a0
Nov Dec
(hme | 31 28 31 30 31 30 31 31 30 31 30 31 Y

Assumed occupancy, N (423
if TFA > 13.9, N'= 1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
if TFA<=139,N=1

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

Hot water usage in litres per day for mixer showers, Vd,shower (from Appendix J)

(423)m:io|o|o|o|o|o o|o|o|o|o|o|
Hot water usage in litres per day for baths, Vd, bath (from Appendix J,

(42;;}:314 0.78 | 0.77 | 077 | 074 | 073 | o7 | 0.7 | 0.71 | 0.72 | 0.74 | 0.78 | 0.81 |
Hot water usage in litres per day for other uses, Vd,other (from Appendix J)

(42::)-m=| 436 | 42.02 | 40.43 | 38.85 | 37.26 | 35.67 | 35.67 | 37.26 | 38.85 | 40.43 | 42.02 | 436 |

Annual average hot water usage in litres per day Vd,average (from Appendix J) (4%

Hot water usage in litres per day for each month Vd,m = (42a) + (42b) + (42c)

(44}m=| 44.38 | 42.79 | 412 | 39.59 | 37.99 | 36.38 | 36.38 | 37.97 | 39.57 | 4117 | 42.8 | 44.41
Total = Sum{dd), ., = 48462 |44

Energy content of hot water used = 4.18 x Vd,m x nm x DTm / 3600 kWh/month (from Appendix J)

(45 me | 187.95| 167.65 | 176.5 | 154.67 | 150.77 | 131.71 | 121.45 | 136.33 | 135.38 | 156.28 | 171.98 | 186.69

Total = SumH4R), = 187738 |¢45)
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TER WorkSheet: New dwelling design stage

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

@sne | 2819 | 25.15 | 26.48 | 23.2 | 22.62 | 19.76 | 18.22 | 20.45 | 20.31 | 23 .44 | 25.8 | 28 | (46)
Water storage T0ss:

Storage volume (litres) including any solar or WWWHRS storage within same vessel 150 (47}
If Heat network 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): (43
Temperature factor from Table 2b (4%
Energy lost from water storage, kWh/year (48) x (49 = (515
b) If manufacturer's declared cylinder loss factor is not known:

Hot water storage loss factor from Table 2 (k\Wh/litre/day) |I| 51
If Heat network see section 4.3

Volume factor from Table 2a 0 (&)
Temperature factor from Table 2b 0 (53}
Energy lost from water storage, kWh/year ENxGNX B xE%) = 0 {54
Enter (50) or (54) in (55) 0.92 {58

Water storage loss calculated for each month (56)m = (565) x (44(a®m = {55} x {41}m

{56)% | 28.48 . 27.57 | 28.48

tat)

(_59}5;: 5556 | 21.01 | 23.26 T 55 51 | il | 23.26 | 5551 I 2358 1 2251 | 23.26 | {59
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61}m==|0|0|0|0|0|0|0|0|0|0|0|0| Ga)
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=| 239.7 | 214.39 | 228.25 | 204.75 | 202.52 | 181.79 | 173.2 | 188.07 | 185.45 | 208.03 | 222.06 | 238.44 | ©2)

WWHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no WWHRS contribution to water heating
(ﬁsa)m:I -29.79| -26.21 | -26.75 | -22.01 | -20.44 | -16.86 | 14,27 | 17.28 | 17.78 | -21.98 | -25.46 | -28.79 | GEEN

PV diverter DHW input calculated using Appendix G (negative quantity) (enter "0" if no PV diverter contribution to water heating) (NOT IMPLEMENTED)

el 1T T [ [ T T T T [ T T ]

FGHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no FGHRS contribution to water heating)
(53c}mz|o|o|o|o|o|o|o|o|o|o|o|o| {830

Solar DHW input calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to water heating)
(fsgt:-)m40|o|o|o|o|o|o|o|o|o|o|o| (63}

Output from water heater
By | 209.91 | 188.18 | 201.5 | 182.74 | 182.08 | 164.93 | 158.92 | 170.79 | 167.67 | 186.05 | 196.6 | 209.65

Qutput from water heater (annualh.. 2219.03 {84}

if 64)m < 0 then setto 0
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TER WorkSheet: New dwelling design stage

maorgy © | o | o | o [ o [ o J o] o J o o oT o
Heat gains from water heating, kWwh/month 0.25 " [0.85 x (45)m + (61ji]rerO@n¢{{d@Ym=(5TNi4ei3(59)m| ] 0 {842}
(55)m=|103.89| 93.13 |1oo.os| 91.49 | 91.53 | 83.86 | 81.78 | 86.73 | 85.07 | 93.36 | 97.25 |103.47| 65

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
G&m= | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 | 130.81 (86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m:| 11.73 | 10.42 | 8.47 | 6.41 | 479 | 4.05 | 437 | 568 | 7.63 | 9.69 | 11.31 | 12.05 | ®7)

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(ﬁa‘,‘,m=| 237.8 | 240.27 | 234.05 | 220.82 | 204.1 | 188.4 | 177.91 | 175.44 | 181.66 | 194.9 | 211.61 | 227.31 | B3

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(6E»j>m=| 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | 36.08 | (59)

Pumps and fans gains (Table 5a)
(70}m=|3|3|3|3|3|3|3|3|3|3|3|3| (7

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

Table 6d

Table 6b Table 6¢
North  osx| o077 | x| oes | x| o7 | =] 5.91 BE
North  oax| o077 | = x| oea | x| o7 | = 1235  |oa
North  asx| o077 | x < oes | x| 07 | = | 5.91 74
North  aox[ o077 | x «| oes | x| o7 | =] 5.91 |7
North  aex| o077 | x x| oes | x| o7 | =] 11.3 |74
North  oax[ o077 | | oes | x| o7 | =] 23.6 74
North  eax[ o077 | = | oes | x| 0.7 | = | 11.3 |74
North  osx| o077 | x| oes | x| o7 | =] 11.3 BE
North  osx| o077 | x s oss x| o7 | =] 1021 |owm
North  aex| o077 | x <[ oes | x| 0.7 | = | 401 |74
North  sox] o077 | x x| 0e3 | x[ 07 ] =] 1021 |os
North  aex| o077 | x « oes | x| o7 | = 1021 Jus
Notth  gox] o077 | = x| o083 | x[ o7 | =] 308 |08
North  eax[ o077 | = | oes | x| 0.7 | = | 64.41 |74
North  oax| o077 | » x| oes | x| 07 | = | 30.85 [74)
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South
South
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South
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TER WorkSheet: New dwelling design stage

x| o7 | =] a0  |ow
s 07 =] s |os
«| o7 | = s |oa
o7 | =] awse  |ow
s 07 =] ase  |ow
x[ 07 ] =] 4440 Jow
x[ 07 ] =] w280  Jow
x [ o7 =] 4449 |ow
s o7 =] 4440 |om
x| o7 | =] s |ow
| o7 | =] sz o
s 07 =] asa |ow
x[ o7 =] a1sa |ow
x[ o7 ] =] a2 Jow
x| o7 ] = 68.8 [
x| o7 | =] a0 |os
x| o7 | = s205  |os

| | | = |

| | o] B

omx| o777 |« 1s2 | x| 2419 | x| o0es | x| | = |
sox[ o7 | x| 182 | x| 1312 | x| o063 | x[ o7 | =] 7.3 |74
aocl o077 | x| 88 | x| 1312 | x| o063 | x[ o7 | =] 1523 |ow
aox| o7 | x| 182 | x| 1312 | x| oss | x| o7 | =| 7.3 |7
aox[ o077 | x| 182 | x| 1312 | x| o063 | x[ o7 | =] 7.3 |74
oox[ o077 | «| 182 | x| 88 | x| o063 | x[ o7 | =] 4.93 |74
osx[ o7z | x| 38 | x| 88 | x| o063 | x[ o7 | =] 1020 |o&
osx[ o077 | x| 182 | x| 88 | x| o063 | x[ o7 | =] 4.93 |74
oox[ o7 | x| 182 | x| 88 | x| o063 | x[ o7 | =] 4.93 |74
sex| o077 | x| 806 | x| 4675 | «| o063 | x| o7 | =| 472 |om
sox] o077 | x[ 18 | x| 4675 | x[ o0e3 | x| o7 | =[ 2572 |om
oox| o077 | x| 12 | x| 475 | x| 03 | x| o7 |=| 1715 |o®
oox[ o077 | x| 808 | x| 757 | x| o063 | x[ o7 | =] 716 B&:
osx[ o7z | <] 18 | x| 7est | x| o063 | x[ o7 | =] 4212 |o®
osx[ o7z | x| 12 | x| 7est | x| o063 | x[ o7 | =] 2808 |o®
sox[ 077 | x| s0s | x| erszs | x| o0es | x[ o7 | =] e121 |om
a9l o7z | x| 18 | x| oe7s3 | x| o063 | x[ o7 || 5365 |o®m
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TER WorkSheet: New dwelling design stage

x[ o7 = s fom
s o7 | =] 10300 |o®m
% | 0.7 | = | 60.64 BE:
x| o7 | =] 4043 |o®
x| 0.7 | = | 10742 |0®
x[ o7 ] =] e300 om
x | 0.7 | = | 4213 |3
x| o7 | =] 10338 |o®m
s o7 =] eost  |om
| oz | = | 40.54 |73
x| 0.7 | = | 101.01 |78
x| 0.7 | = | 50.42 G
x[ o7 ] =] meer  om
x | 0.7 | = | 98.09 |3
x [ o7 ] = 57.7 v
x| o7 | = ssar  |o®
| o7 | = 528  |o®

| | | =]

| | o] |
South  osx| o077 | x| 12 | x| ssa2 | x| o3 | x| | = |
South  oex| o077 | x| 306 | x| 404 | x| o0 | x| o7 | =| aws |os
South  wex| o077 | x| 18 | x| 404 |« o0 | x| o7 | =| 22020 |om
South  wex| o077 | x| 1.2 | x| 404 | x| os3 | x| 07 | = | 14.82 [72:
Solar gains in watts, calculated for each month Bm = Bum(T4Hm L (’R2m
@3 116.68| 199.31 | 278.35 | 361.12 | 424.19 | 431.09 | 411.37 | 361.93 | 306.18 | 221.41 | 139.76 | 99.9 | e

Total gains — internal and solar (84)m = (73)m + (83)m , watts
571.09| 653.84 | 720.64 | 780.66 | 821.35 | 805.25 | 768.81 | 724.86 | 678.87 | 616.72 | 562.98 | 543.50 |

{84ym

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

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(8&m=| 0.99 0.99 0.97 0.94 0.85 0.7 0.54 0.59 0.81 0.95 0.99 0.99 (88}

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
{87}m=| 19.34 | 19.55 | 19.88 | 20.3 | 20.67 | 20.9 | 20.97 | 20.96 | 20.8 | 20.34 | 19.77 | 19.31 | @7

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(aa)m:| 19.97 | 19.97 | 19.97 | 19.98 | 19.99 | 20 | 20 | 20 | 19.99 | 19.99 | 19.08 | 19.08 | (89

AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 7 of 10



TER WorkSheet: New dwelling design stage

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(8&“3}m=| 0.99 | 0.98 | 0.97 | 0.92 | 0.81 | 0.62 | 0.43 | 0.48 | 0.74 | 0.93 | 0.98 | 0.99 | (59

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(gc»j;m:| 18.04 | 18.31 | 18.72 | 19.25 | 19.68 | 19.93 | 19.99 | 19.98 | 19.84 | 19.31 | 18.59 | 18 (30
A = Living area ~ {4} = 0.15 {81

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 = fLA) x T2
(92)m==| 18.23 | 18.49 | 18.89 | 19.4 | 10.83 | 20.07 | 20.13 | 20.12 | 19.98 | 19.46 | 18.76 | 18.19 | (%

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(@3m=] 1823 | 18.49 | 18.89 19.4 19.83 | 2007 | 2013 | 2012 | 19.98 | 1948 | 18.76 | 18.19 {83

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m==| 0.99 | 0.98 | 0.95 | 0.91 | 08 | 0.62 | 0.44 | 0.49 | 0.74 | 0.92 | 0.98 | 0.99 | (94
Useful gains, hmGm , W = (94)m x (84)m
(98ym= | 563.14 | 638 |688.2 707.31 | 650.33 502.95| 3418

356.71 | 504.34 | 568.25 | 540.03 | 537.3 %

3

rate for
6.21]| 1378

446.26 | 648.43

: Srn(87a za2

if no solar contribution to space

| o | o] o

Total par yaar KWhivear) = Sum(B7hY aan o 0 |(§7b}‘

(97:>)m=| 0 | 0 | 0

Space heating requirement for each month after solar contribution, kWh/month (98)m = (97a)m + (97b)m

@5m= | 634.68| 497.31 | 420.38 | 246.74 | 112.72 | 0 | 0 | 0 | 0 | 234.64 | 446.26 | 648.43
Total par yaar (KWhiyean = Sum(B8) s = 3241.16 |(§3)
Space heating requirement in kWWh/m?/year 36.29 (9%

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201}
Fraction of space heat from main system(s) {202) =1 - {20t = 1 (202
Fraction of total heating from main system 1 {204) = 200 < [1 - (20B)] = 1 {2604}
Efficiency of main space heating system 1 90.5 (208}
Efficiency of secondary/supplementary heating system, % 0 {248}

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)

| 63468 [ 407.31 | 42038 [ 24674 [ 11272 o | o | o | o |23464] 4462664543
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(215)m=|

Water heating

Annual totals

@211)m = {[(98)m x (204)] } x 100 + (206) (211
|7o1.31 | 549 52 | 464.51 | 272.64 | 124 55 | 0 | 0 | 0 | 0 | 259.27 | 4931 | 716.5
Total (Whiyeary =Gum211}, 7 3581.39 {211}
Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } X 100 + (208)
o|o|o|o|o|o|o|o|o|o|o|o
Total (k\Wh/year; =Bumi215}, | = 0 (215)
Output from water heater (calculated above)
|209.91 | 188.18 | 2015 | 182.74 | 182.08 | 164.93 | 158.92 | 170.79 | 167.67 | 186.05 | 196.6 | 209.65
Efficiency of water heater 79.8 (218}
(21.7)m=| 87.58 | 87.29 | 86.73 | 85.62 | 83.58 | 79.8 | 79.8 | 79.8 | 79.8 | 85.43 | 86.94 | 87.63 217
Fuel for water heating, kWWh/month
2199m=_(64)m x100 + (217)m
(219)m=| 239.68| 215.59 | 232.32 | 213 .44 | 217.86 | 206.68 | 199.15 | 214.03 | 210.11 | 217.77 | 226.15 | 239.25
Total = Sum{219s), |, = 2632.02 |,:;)_19}
kWh/year kWh/year
Space heating fuel used, main system 1 3581.39
Water heating fuel used 2632.02

Ele

Tot
Ele
Ele

Energy Emission factor

kWh/year kg CO2/kWh
Space heating (main system 1) @i x =
Space heating (secondary) 218 =
Water heating 219 X 0.21 =
Space and water heating (261} + (282} + (263) + (204} =

Electricity for pumps, fans and electric keep-hot (#3231 « 0.136

Electricity for lighting 235 x 0.136 =

Energy saving/generation technologies

ltem 1 0.136 =

surn of (288).. {271y =

Total CO2, kg/year

TER

AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com

Emissions
kg CO2/year

.

752.09

552.72
1304.82 {263)
0.2 (267}

(258

P

2817

-307.93 (268}

1035.25 @72

11.59 (273}
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DER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Software Name Stroma FSAP 10 Beta Software Version Version: 1.0.0.37

Address : 3B5P

Area(m?) Av. Height(m) Volume(m?)
Ground floor (‘Ea‘; X | 26 @a) = | 128.52 |(Sa)
First floor (;m‘,- X | 28 |(2b} = | 138.41 |(3b‘,~
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4;

Dwelling volume (BartAhEOH3E+3)E G = 266,93 5

main secondary
heating heating

Number of chimneys

Number of open flues

-chimneys/flues attached to
closgd fi

-flue
fuel

-flue

Num blocked ch

Nun f intermitt

Nuns

Nung

Air changes per hour

Infiltration due to chimneys, flues, fans, PSVs, etc. Gap+{Eby+8oi+Ed+ Gei B+ {TapeFiTg] « (5 = 0.15 (%)
If a pressurisation test has been carried out or is infended, proceed fo (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 (%)
Additional infiltration [(031x0.1 = 0 {10}
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (i
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 (%
Percentage of windows and doors draught stripped 0 {14}
Window infiltration .25 - {02 x (14} »106] = 0 (15
Infiltration rate B+~ G+ (15 + (15 = 0 {18
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 {17
If based on air permeability value, then {18} = {17} + Z01+{&}, ctherwise (18} = (18} 0.4 (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 (1%
Shelter factor 2W=1-00T5 (1% = 0.85 {215

Infiltration rate incorporating shelter factor @4 = (%R = 21

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

Monthly average wind speed from Table 7
(2)mz| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 4.7 |

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

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

043 | 042 | 0.42 | 037 | 037 | 0.32 | 0.32 | 0.31 | 0.34 | 0.37 | 0.38 | 0.4 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) IIl(m,
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(%@
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(243):;1:{ 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (74e
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(24b)mn|o|o|o|o|o|o|o|o|o|o|o|o| (24b}

extract ventilati

ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m? A m? W/m2K (W/K) kd/mz-K kJ/K
Doors [ 217 | =] 1 | = 217 | (28

Windows Type 1 SAU12)+0.04] = 35 @
Windows Type 2 U123+ 0.04) = 20 =7

Windows Type 3

Windows Type 4 st 2004t = [ 206 o

Windows Type 5 i MU 1.2 3+ 0.04] = 137 (=7
Windows Type 6 U123 0.04] = -0 on
Windows Type 7 VT2 9+ 0.04] = 506 an
Floor | 4043125 | «| 013 | = 6426083 | | 75 | [s707.344]c2%
Walls Type1 | 5197 | | 1085 | | 4112 | x| o014 | = 576 | | e | [o246713]c%
Walls Type2 | s507 | | 662 | | 4935 | x| o014 | = 691 | | 60 | [208078]c®
Roof [ 4043 | | o | [ 4043 | «| o1 | = saa | | o | | 44488 [m

Total area of elements, m? 206.8 {213
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Party wall [ 4854 | x| o | =] o | [ 4 | [2184084]6®
Internal wall ** [ 30 | | 398068 |2
Internal wall ** [ o | [1137881]c20
Internal floor [ 18 | |sso762s e
Internal ceiling [ o | [esa8813]z2e

* 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 =8 (A x U) {28)... (30 + (323 = 44.22 {33}
Heat capacity Cm = S(A x k) {(28) {30} + (32) + (32} .. {32¢) = 18226 43 (34
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K = {34+ {4) = 184.36 {35

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

Thermal bridges : S (L xY) calculated using Appendix K 10.11 {36}
if details of thermal bridging are not known (36} = 0.05 x (31)
Total fabric heat loss (33) + (3G = 54.32 (37}
Ventilation heat loss calculated monthly {38y = £.33 x {25¥m X {5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(3%m= | 5231 | 51.99 | 51.68 50.2 49.92 | 4863 | 4863 | 484 49.13 | 4992 | 5048 | 51.07 (28}

Surn(4 ./ a0
Nov Dec
(hme | 31 28 31 30 31 30 31 31 30 31 30 31 Y

Assumed occupancy, N (423
if TFA > 13.9, N'= 1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
if TFA<=139,N=1

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

Hot water usage in litres per day for mixer showers, Vd,shower (from Appendix J)

(423)m:io|o|o|o|o|o o|o|o|o|o|o|
Hot water usage in litres per day for baths, Vd, bath (from Appendix J,

(42;;}:314 0.78 | 0.77 | 077 | 074 | 073 | o7 | 0.7 | 0.71 | 0.72 | 0.74 | 0.78 | 0.81 |
Hot water usage in litres per day for other uses, Vd,other (from Appendix J)

(42::)-m=| 44.82 | 43.19 | 41.56 | 39.93 | 38.3 | 36.67 | 36.67 | 38.3 | 39.93 | 41.56 | 43.19 | 44.82 |

Annual average hot water usage in litres per day Vd,average (from Appendix J) (4%

Hot water usage in litres per day for each month Vd,m = (42a) + (42b) + (42c)

(44}m=| 4559 | 43.96 | 42.32 | 40.67 | 39.02 | 37.38 | 37.37 | 39.01 | 40.65 | 423 | 43.96 | 4562
Total = Sum{dd), ., = 49786 |44

Energy content of hot water used = 4.18 x Vd,m x nm x DTm / 3600 kWh/month (from Appendix J)

(45 me | 193.18| 172.31 | 181.41 | 158.98 | 154.97 | 135.38 | 124.83 | 140.12 | 139.14 | 160.63 | 176.77 | 191.89

Total = SumH4R), = 192062 |¢45)
roma eta version: 1.0.0. . - p//iwww.stroma.com age s o
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DER WorkSheet: New dwelling design stage

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

@4sn= | 28.98 | 25.85 | 27.21 | 23.85 | 23.25 | 20.31 | 18.72 | 21.02 | 20.87 | 24.09 | 26.52 | 28.78 | (46)
Water storage T0ss:
Storage volume (litres) including any solar or WWWHRS storage within same vessel 210 (47}

If Heat network 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 (k\Wh/day): 1.42 {48)

Temperature factor from Table 2b 0.54 (44

Energy lost from water storage, kWh/year 48) x (4% = 0.77 (55
b) If manufacturer's declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day)

If Heat network see section 4.3

Volume factor from Table 2a (B2
Temperature factor from Table 2b {53}
Energy lost from water storage, kWh/year ENXEN X G xEY = (54}
Enter (50) or (54) in (565) 0.77 {85

Water storage loss calculated for each month (56)m = (565) x (44(a®m = {55} x {41}m

| 23 |2
DM X [@7) - V

HRS storage,

(57)
{58
"21.01 | 23.26 51 | 2326 | 2251 | 23. &9
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61}m==|0|0|0|0|0|0|0|0|0|0|0|0| Ga)
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
B2im= | 240.22| 214.8 | 228.45 | 204.5 | 202 | 180.9 | 171.86 | 187.15 | 184.66 | 207.66 | 222.29 | 238.92 | ©2)

WWHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no WWHRS contribution to water heating
(53a)m=|0|o|o|o|o|o|o|o|o|o|o|o| (632)

PV diverter DHW input calculated using Appendix G (negative quantity) (enter "0" if no PV diverter contribution to water heating) (NOT IMPLEMENTED)

el 1T T [ [ T T T T [ T T ]

FGHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no FGHRS contribution to water heating)
(53c}mz|o|o|o|o|o|o|o|o|o|o|o|o| {830

Solar DHW input calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to water heating)
(fsgt:-)m40|o|o|o|o|o|o|o|o|o|o|o| (63}

Output from water heater
By | 240.22| 214.8 | 228.45 | 204.5 | 202 | 180.9 | 171.86 | 187.15 | 184.66 | 207.66 | 222.29 | 238.92

Qutput from water heater (annualh.. 2483.4 {84}

if 64)m < 0 then setto 0
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DER WorkSheet: New dwelling design stage

maorgy © | o | o | o [ o [ o J o] o J o o oT o
Heat gains from water heating, kWwh/month 0.25 " [0.85 x (45)m + (61ji]rerO@n¢{{d@Ym=(5TNi4ei3(59)m| ] 0 {842}
(55)m=|1o1.86| 91.28 | 97.95 | 89.27 | 89.15 | 81.43 | 79.13 | 84.22 | 82.68 | 91.04 | 95.19 |1o1.43| 65

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
GEm= | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 (86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m:| 8.77 | 7.79 | 6.34 | 4.8 | 3.59 | 3.03 | 327 | 425 | 571 | 7.25 | 8.46 | 9.02 | 67

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
8= | 254.48| 257.12 | 250.46 | 236.3 | 218.41 | 201.61 | 190.38 | 187.74 | 194.39 | 208.56 | 226.44 | 243.25 | B3

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(6E»j>m=| 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | (59)

Pumps and fans gains (Table 5a)
(70)m=|o|o|o|o|o|o|o|o|o|o|o|o| (7

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

Table 6d

Table 6b Table 6¢
North  osx| o077 | x| oes | x| o7 | =] 5.91 BE
North  oax| o077 | = x| oea | x| o7 | = 1235  |oa
North  asx| o077 | x < oes | x| 07 | = | 5.91 74
North  aox[ o077 | x «| oes | x| o7 | =] 5.85 |7
North  aex| o077 | x x| oes | x| o7 | =] 11.3 |74
North  oax[ o077 | | oes | x| o7 | =] 23.6 74
North  eax[ o077 | = | oes | x| 0.7 | = | 11.3 |74
North  osx| o077 | x| oes | x| o7 | = 1118 |os
North  osx| o077 | x s oss x| o7 | =] 1021 |owm
North  aex| o077 | x <[ oes | x| 0.7 | = | 401 |74
North  sox] o077 | x x| 0e3 | x[ 07 ] =] 1021 |os
North  aex| o077 | x x| oes | x| o7 | =] 19 [
Notth  gox] o077 | = x| o083 | x[ o7 | =] 308 |08
North  eax[ o077 | = | oes | x| 0.7 | = | 64.41 |74
North  oax| o077 | » x| oes | x| 07 | = | 30.85 [74)
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DER WorkSheet: New dwelling design stage

x| 18 | x| ss46 | x| o0es | x| o7 | =[] 305 GE2
x| 182 | x| 7am2 | x| o0e3 | x| 0.7 | = | 4156 BE&
x| 38 | x| 7am2 | x| oees | «[ 07 | =] 817 |o#
x [ 182 | x| a2 | x[ oes | x| 07 | = | 4156 [74)
s 18 x| a2 | x[ ess | x| o7 | = 41.1 |24
x| 182 | x| 7eee | <[ 0e3 | x| 07 | =| 4440 Jom
x| 38 | x| 700 | x| o063 | x[ o7 || 9280 [o%
x [ 182 | x| 7eee |« 0e3 | x| 07 | =[ 4440 |ow
s 18 | x| 7eee | x[ oes | x| o7 | = 44 BE
«| 182 | x| vaes | x| o0es | x| 0.7 | = | 41.54 [74)
x| 38 | x| 7ae8 | x| o063 | x[ o7 | =] 872 |0#
[ 182 | x| 7aes | x| 0e3 | x| 07 | = 45 Joa
x| 18 | x| 7ae8 | «| o063 | x[ o7 | =] 4108 |o%
x| 182 | x| se25 | x| o063 | x[ o7 || 3205 |o®
x| a8 | x| se2s | x[ oes | x| o7 | = 68.8 |a
| 182 | x| se2s | x| o0e3 | x| 0.7 | = | 32.95 [74)
% | | x| . | | | <] o7 | = s2s0 |os

|

|

|

| | | = |

| | e | | = |
North  omx| o077 | »| 18 | x| 2419 | x[ 03 | x| | = |
North  gax[ o077 | x| 182 | x| 1312 | x| oe3 |[x| o7 | =] 7.3 |74
North — gox[ o077 | x| 38 | x| 1312 | «| o3 |[x| o7 | =| 1523 |o®
North  aex| o077 | x| 182 | x| 1312 | x| o063 | x| 0.7 | = | 7.3 [
North e[ o077 | x| 18 | x| 1312 | x| oes3 [ x| o7 | =] 7.22 |74
North  eax[ o077 | x| 182 | x| 88 | x| oes | x| o7 | =] 4.93 7
North  oax[ o077 | x| 38 | x| 88 | x| oes | «| o7 | =] 1020 o4
North  oax[ o077 | »| 182 | x| 88 | x| oes |[x| o7 | =] 4.93 |74
North  gax[ o077 | x| 18 | x| 88 | x| o3 |[x| o7 | =] 4.88 74
South  asex| o077 | x| 308 | x| 4675 | «[ o0es | x| o7 | = 4312 |om
South  wex| o077 | x| 18 | x| 4675 | x[ o0e3 | x| o7 | =[ 2572 |om
South  oex| o077 | x| 12 | x| 475 | x| o3 | x| o7 | =| 1715 |ua
South  osx| o077 | x| 306 | x| 757 | x[ o3 | x| o7 | =] 716 BE
South  osx| o077 | x| 18 | x| 757 | x[ oes | x| o7 | =| 4212 |os
South  osx| o077 | x| 12 | x| 757 | x[ o3 | x| o7 | =| 2808 |s
South  gsel o077 | x| 308 | x| o753 | <[ o0e3 | x| o7 | = w121 |um
South  aex| o077 | x| 18 | x| e7rsa | «[ o3 | x| o7 | =| s3e5 |o®
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DER WorkSheet: New dwelling design stage

x[ o7 = s fom
s o7 | =] 10300 |o®m
% | 0.7 | = | 60.64 BE:
x| o7 | =] 4043 |o®
x| 0.7 | = | 10742 |0®
x[ o7 ] =] e300 om
x | 0.7 | = | 4213 |3
x| o7 | =] 10338 |o®m
s o7 =] eost  |om
| oz | = | 40.54 |73
x| 0.7 | = | 101.01 |78
x| 0.7 | = | 50.42 G
x[ o7 ] =] meer  om
x | 0.7 | = | 98.09 |3
x [ o7 ] = 57.7 v
x| o7 | = ssar  |o®
| o7 | = 528  |o®

| | | =]

| | o] |
South  osx| o077 | x| 12 | x| ssa2 | x| o3 | x| | = |
South  oex| o077 | x| 306 | x| 404 | x| o0 | x| o7 | =| aws |os
South  wex| o077 | x| 18 | x| 404 |« o0 | x| o7 | =| 22020 |om
South  wex| o077 | x| 1.2 | x| 404 | x| os3 | x| 07 | = | 14.82 [72:
Solar gains in watts, calculated for each month Bm = Bum(T4Hm L (’R2m
@3y | 116,61 | 199.19 | 278.14 | 360.78 | 423.73 | 430.6 | 410.92 | 361.57 | 305.93 | 221.26 | 139.68 | 99.85 | e

Total gains — internal and solar (84)m = (73)m + (83)m , watts
580.7 | 663.86 | 730.52 | 789.79 | 829.49 | 812.26 | 774.86 | 730.68 | 684.79 | 623.35 | 570.71 | 552.37 |

{84ym

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

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(8&m=| 0.99 0.99 0.98 0.94 0.87 0.72 0.56 0.61 0.83 0.98 0.99 0.99 (88}

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
{87}m=| 19.67 | 19.82 | 20.07 | 20.38 | 20.66 | 20.85 | 20.91 | 20.9 | 20.77 | 20.42 | 19.99 | 19.65 | @7

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(aa)m:| 20.02 | 20.02 | 20.02 | 20.04 | 20.04 | 20.05 | 20.05 | 20.05 | 20.04 | 20.04 | 20.03 | 20.03 | (89
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DER WorkSheet: New dwelling design stage

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(8&“3}m=| 0.99 | 0.99 | 0.97 | 0.93 | 0.83 | 0.64 | 0.45 | 05 | 0.76 | 0.94 | 0.98 | 0.99 |

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(gc»j;m:| 18.45 | 18.65 | 18.96 | 19.36 | 19.7 | 19.9 | 19.95 | 19.04 | 19.83 | 19.41 | 18.87 | 18.43

A= Living area +~{4) =

0.15

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 = fLA) x T2
(92)m==| 18.63 | 18.82 | 19.12 | 19.51 | 19.84 | 20.04 | 20.09 | 20.08 | 19.97 | 19.56 | 19.04 | 18.61 |

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
1863 | 18.82 | 19.12 | 1951 | 19.84 | 20.04 | 20.00 | 20.08 | 19.97 | 19.56

19.04 18.61

[i6hs

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

the utilisation factor for gains using Table 9a

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m==| 0.99 | 0.98 | 0.96 | 0.92 | 0.82 | 0.64 | 0.45 | 05 | 0.76 | 0.93 | 0.98 | 0.99 |

Useful gains, hmGm , W = (94)m x (84)m
574.26

(85ym 72469 | 678.66 559.21 | 547.34

650.77 | 702.94 518.79 | 351.78 | 367.18 | 519.18 | 580.85

3

rate for

498.12 | 722,67

: Srn(87a za2

if no solar contribution to space

(97:>)m=|

o|o|o |o|o|o|o|o|o|o|o
Totad per yaar (KWh/veard = Suri(B7hl sa 0 0
Space heating requirement for each month after solar contribution, kWh/month (98)m = (97a)m + (97b)m
@5m= | 709.61 | 557.25 | 472.24 | 276.85 | 126.42 | 0 | 0 | 0 | 0 | 262.6 | 498.12 | 722,67
Totad per yaar (KWhiyear) = Surm(88. ss.0 = 3625.75

|<§o;

Space heating requirement in kWWh/m?/year

o

36.67 {99

Space heating:

Fraction of space heat from secondary/supplementary system

Fraction of space heat from main system(s) {202y =1~ 201 =

Fraction of total heating from main system 1 {204) = 200 x |1 - (20W] =

Efficiency of main space heating system 1

Efficiency of secondary/supplementary heating system, %

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

Space heating requirement (calculated above)
| 709.61 | 557.25 | 472.24 | 276.85 | 126.42 | 0 | 0 | 0 | 0

| 262.6 | 498.12 | 72267 |

ARUgP ISTRICT,
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DER WorkSheet: New dwelling design stage

@211)m = {[(98)m x (204)] } x 100 + (206) (211
|271.84| 213.47 | 180.91 | 106.06| 48.43 | 0 | 0 | 0 | 0 | 100.6 | 190.82 | 276.84
Total (Whiyeary =Gum211}, 7 1388.97 {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 (k\Wh/year; =Bumi215}, | = 0 (215)
Water heating
Output from water heater (calculated above)
| 240.22| 2148 | 228.45 | 204.5 | 202 | 180.9 | 171.86 | 187.15 | 184.66 | 207.66 | 222.29 | 238.92
Efficiency of water heater 281.48 (218}
(21.7)m=| 281 .48| 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 | 281.48 217
Fuel for water heating, kWWh/month
2199m=_(64)m x100 + (217)m
(219)m=| 85.34 | 76.31 | 81.16 | 72.65 | 71.76 | 64.26 | 61.06 | 66.49 | 65.6 | 73.77 | 78.97 | 84.88
Total = Sum{219s), |, = 882.25 |,:;)_19}
Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1388.97

- kg /kWh
Space heating (main system 1) @211y« =
Space heating (secondary) @15 x &
Water heating @19 =
Space and water heating {261) ~ (202) + (287 » (A4 =
Electricity for pumps, fans and electric keep-hot {31 x =
Electricity for lighting 32 x =

surn of (288).. {271y =

Total CO2, kg/year
Dwelling CO2 Emission Rate @72y = 4} =

El rating (section 14)

AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com
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TER WorkSheet: New dwelling design stage

Assessor Name: Stroma Number:

Software Name Stroma FSAP 10 Beta Software Version Version: 1.0.0.37

Address : 3B5P

Area(m?) Av. Height(m) Volume(m?)
Ground floor (‘Ea‘; X | 26 @a) = | 128.52 |(Sa)
First floor (;m‘,- X | 28 |(2b} = | 138.41 |(3b‘,~
Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1€)+.....(1n) (4;

Dwelling volume (BartAhEOH3E+3)E G = 266,93 5

main secondary
heating heating

Number of chimneys

Number of open flues

-chimneys/flues attached to
closgd fi

-flue
fuel

-flue

Num blocked ch

Nun f intermitt

Nuns

Nung

Air changes per hour

Infiltration due to chimneys, flues, fans, PSVs, etc. Gap+{Eby+8oi+Ed+ Gei B+ {TapeFiTg] « (5 = 0.11 (%)
If a pressurisation test has been carried out or is infended, proceed fo (17), otherwise continue from (9) to (16)
Number of storeys in the dwelling (ns) 0 (%)
Additional infiltration [(031x0.1 = 0 {10}
Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction 0 (i
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35
If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 0 (12
If no draught lobby, enter 0.05, else enter 0 0 (%
Percentage of windows and doors draught stripped 0 {14}
Window infiltration .25 - {02 x (14} »106] = 0 (15
Infiltration rate B+~ G+ (15 + (15 = 0 {18
Air permeability value, 950, expressed in cubic metres per hour per square metre of envelope area 5 {17
If based on air permeability value, then {18} = {17} + Z01+{&}, ctherwise (18} = (18} 0.36 (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 (1%
Shelter factor 2W=1-00T5 (1% = 0.85 {215

Infiltration rate incorporating shelter factor @4 = (%R = 21
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TER WorkSheet: New dwelling design stage

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

Monthly average wind speed from Table 7
(2)mz| 5.1 | 5 | 4.9 | 4.4 | 43 | 38 | 38 | 37 | 4 | 43 | 45 | 4.7 |

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

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

039 | 039 | 0.38 | 034 | 033 | 0.29 | 0.29 | 0.28 | 0.31 | 0.33 | 0.35 | 0.36 |
Calculate effective air change rate for the applicable case

If mechanical ventilation: |I|(23a)

If exhaust air heat pump using Appendix N, (23b) = (23a) x Fmv (equation (N5)) , otherwise (23b) = (23a) IIl(m,
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = II'(%@
a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) % [1 — (23¢) = 100]
(243):;1:{ 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | 0 | (74e
b) If balanced mechanical ventilation without heat recovery (MV) (24b)ym = (22b)m + (23b)
(24b)mn|o|o|o|o|o|o|o|o|o|o|o|o| (24b}

extract ventilati

ELEMENT Gross Openings Net Area U-value AXU k-value A XKk
area (m?) m? A m? W/m2K (W/K) kd/mz-K kJ/K
Doors [ 217 | =] 1 | = 217 | (28

Windows Type 1 SAU12)+0.04] = 35 @
Windows Type 2 U123+ 0.04) = 20 =7

Windows Type 3

Windows Type 4 st 2004t = [ 206 o

Windows Type 5 i MU 1.2 3+ 0.04] = 137 (=7
Windows Type 6 U123 0.04] = -0 on
Windows Type 7 VT2 9+ 0.04] = 506 an
Floor | 4043125 | «| 013 | = 6426083 | | 75 | [s707.344]c2%
Walls Typel | s107 | | 1085 | | 4112 | x| o018 | = 74 | | e | |[246713]c®
Walls Type2 | s507 | | 662 | | 4935 | x| o018 | = 88 | | e | [208078]c®
Roof [ 4043 | | o | [ 4043 | «| o1 | = s26 | | o | | 44488 [om

Total area of elements, m? 206.8 {213

ARUgP ISTRICT,
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TER WorkSheet: New dwelling design stage

Party wall [ 4854 | x| o | =] o | [ 4 | [2184084]6®
Internal wall ** [ 30 | | 398068 |2
Internal wall ** [ o | [1137881]c20
Internal floor [ 18 | |sso762s e
Internal ceiling [ o | [esa8813]z2e

* 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 =8 (A x U) {28)... (30 + (323 = 47.66 {33}
Heat capacity Cm = S(A x k) {(28) {30} + (32) + (32} .. {32¢) = 18226 43 (34
Thermal mass parameter (TMP = Cm + TFA) in kJ/m?K = {34+ {4) = 184.36 {35

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

Thermal bridges : S (L xY) calculated using Appendix K 10.11 {36}
if details of thermal bridging are not known (36} = 0.05 x (31)
Total fabric heat loss (33) + (38 = 57.77 37
Ventilation heat loss calculated monthly {38y = £.33 x {25¥m X {5)

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(3%m= | 50.84 | 5057 | 50.31 49.1 4887 | 4781 | 4781 | 4762 | 4822 | 4887 | 49.33 | 49.81 (38

Surn(4 ./ a0
Nov Dec
(hme | 31 28 31 30 31 30 31 31 30 31 30 31 Y

Assumed occupancy, N (423
if TFA > 13.9, N'= 1+ 1.76 X [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9
if TFA<=139,N=1

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

Hot water usage in litres per day for mixer showers, Vd,shower (from Appendix J)

(423)m:io|o|o|o|o|o o|o|o|o|o|o|
Hot water usage in litres per day for baths, Vd, bath (from Appendix J,

(42;;}:314 0.78 | 0.77 | 077 | 074 | 073 | o7 | 0.7 | 0.71 | 0.72 | 0.74 | 0.78 | 0.81 |
Hot water usage in litres per day for other uses, Vd,other (from Appendix J)

(42::)-m=| 44.82 | 43.19 | 41.56 | 39.93 | 38.3 | 36.67 | 36.67 | 38.3 | 39.93 | 41.56 | 43.19 | 44.82 |

Annual average hot water usage in litres per day Vd,average (from Appendix J) (4%

Hot water usage in litres per day for each month Vd,m = (42a) + (42b) + (42c)

(44}m=| 4559 | 43.96 | 42.32 | 40.67 | 39.02 | 37.38 | 37.37 | 39.01 | 40.65 | 423 | 43.96 | 4562
Total = Sum{dd), ., = 49786 |44

Energy content of hot water used = 4.18 x Vd,m x nm x DTm / 3600 kWh/month (from Appendix J)

(45 me | 193.18| 172.31 | 181.41 | 158.98 | 154.97 | 135.38 | 124.83 | 140.12 | 139.14 | 160.63 | 176.77 | 191.89

Total = SumH4R), = 192062 |¢45)
AR Bema FSAB GBS Version: 1.0.0.37 (SAP 9.92) - http://www.stroma.com Page 3 of 10
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If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

@4sn= | 28.98 | 25.85 | 27.21 | 23.85 | 23.25 | 20.31 | 18.72 | 21.02 | 20.87 | 24.09 | 26.52 | 28.78 | (46)
Water storage T0ss:
Storage volume (litres) including any solar or WWWHRS storage within same vessel 150 (47}

If Heat network 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 (k\Wh/day): 1.7 {48)

Temperature factor from Table 2b 0.54 (44

Energy lost from water storage, kWh/year 48) x (4% = 0.92 (55
b) If manufacturer's declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day)

If Heat network see section 4.3

Volume factor from Table 2a (B2
Temperature factor from Table 2b {53}
Energy lost from water storage, kWh/year ENXEN X G xEY = (54}
Enter (50) or (54) in (565) 0.92 {85

Water storage loss calculated for each month (56)m = (565) x (44(a®m = {55} x {41}m

{56)% | 28.48 . 27.57 | 28.48

tat)

(_59}5;: 5556 | 21.01 | 23.26 T 55 51 | il | 23.26 | 5551 I 2358 1 2251 | 23.26 | {59
Combi loss calculated for each month (61)m = (60) + 365 x (41)m
(61}m==|0|0|0|0|0|0|0|0|0|0|0|0| &1
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
B2im= | 244.93| 219.05 | 233.16 | 209.06 | 206.72 | 185.46 | 176.58 | 191.87 | 189.22 | 212.38 | 226.85 | 243 64 | ©2)

WWHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no WWHRS contribution to water heating
(ﬁsa)m:I -30.89| -27.18 | 27.74 | -22.82 | -21.19 | -17.48 | 14.79 | 17.91 | -18.43 | 22,79 | -26.4 | -29.85 | GEEN

PV diverter DHW input calculated using Appendix G (negative quantity) (enter "0" if no PV diverter contribution to water heating) (NOT IMPLEMENTED)

el 1T T [ [ T T T T [ T T ]

FGHRS DHW input calculated using Appendix G (negative quantity) (enter "0" if no FGHRS contribution to water heating)
(53c}mz|o|o|o|o|o|o|o|o|o|o|o|o| {830

Solar DHW input calculated using Appendix H (negative quantity) (enter "0" if no solar contribution to water heating)
(fsgt:-)m40|o|o|o|o|o|o|o|o|o|o|o| (63}

Output from water heater
By | 214.o4| 191.88 | 205.42 | 186.24 | 185.53 | 167.98 | 161.78 | 173.96 | 170.79 | 189.59 | 200.45 | 213.78

Qutput from water heater (annualh.. 2261.43 {84}

if 64)m < 0 then setto 0
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maorgy © | o | o | o [ o [ o J o] o J o o oT o
Heat gains from water heating, kWwh/month 0.25 " [0.85 x (45)m + (61ji]rerO@n¢{{d@Ym=(5TNi4ei3(59)m| ] 0 {842}
(55)m=|105.63| 94.69 |1o1.72| 92.92 | 92.92 | 85.08 | 82.9 | 87.99 | 86.33 | 94.81 | 98.84 | 105.2 | 65

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

Metabolic gains (Table 5), Watts
Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
GEm= | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 | 136.44 (86}

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(57)m:| 12.8 | 11.37 | 9.25 | 7 | 523 | 4.42 | 477 | 6.2 | 8.33 | 10.57 | 12.34 | 13.16 | 67

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
8= | 254.48| 257.12 | 250.46 | 236.3 | 218.41 | 201.61 | 190.38 | 187.74 | 194.39 | 208.56 | 226.44 | 243.25 | B3

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(6E»j>m=| 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | 36.64 | (59)

Pumps and fans gains (Table 5a)
(70}m=|3|3|3|3|3|3|3|3|3|3|3|3| (7

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

Table 6d

Table 6b Table 6¢
North  osx| o077 | x| oes | x| o7 | =] 5.91 BE
North  oax| o077 | = x| oea | x| o7 | = 1235  |oa
North  asx| o077 | x < oes | x| 07 | = | 5.91 74
North  aox[ o077 | x «| oes | x| o7 | =] 5.85 |7
North  aex| o077 | x x| oes | x| o7 | =] 11.3 |74
North  oax[ o077 | | oes | x| o7 | =] 23.6 74
North  eax[ o077 | = | oes | x| 0.7 | = | 11.3 |74
North  osx| o077 | x| oes | x| o7 | = 1118 |os
North  osx| o077 | x s oss x| o7 | =] 1021 |owm
North  aex| o077 | x <[ oes | x| 0.7 | = | 401 |74
North  sox] o077 | x x| 0e3 | x[ 07 ] =] 1021 |os
North  aex| o077 | x x| oes | x| o7 | =] 19 [
Notth  gox] o077 | = x| o083 | x[ o7 | =] 308 |08
North  eax[ o077 | = | oes | x| 0.7 | = | 64.41 |74
North  oax| o077 | » x| oes | x| 07 | = | 30.85 [74)
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x| 18 | x| ss46 | x| o0es | x| o7 | =[] 305 GE2
x| 182 | x| 7am2 | x| o0e3 | x| 0.7 | = | 4156 BE&
x| 38 | x| 7am2 | x| oees | «[ 07 | =] 817 |o#
x [ 182 | x| a2 | x[ oes | x| 07 | = | 4156 [74)
s 18 x| a2 | x[ ess | x| o7 | = 41.1 |24
x| 182 | x| 7eee | <[ 0e3 | x| 07 | =| 4440 Jom
x| 38 | x| 700 | x| o063 | x[ o7 || 9280 [o%
x [ 182 | x| 7eee |« 0e3 | x| 07 | =[ 4440 |ow
s 18 | x| 7eee | x[ oes | x| o7 | = 44 BE
«| 182 | x| vaes | x| o0es | x| 0.7 | = | 41.54 [74)
x| 38 | x| 7ae8 | x| o063 | x[ o7 | =] 872 |0#
[ 182 | x| 7aes | x| 0e3 | x| 07 | = 45 Joa
x| 18 | x| 7ae8 | «| o063 | x[ o7 | =] 4108 |o%
x| 182 | x| se25 | x| o063 | x[ o7 || 3205 |o®
x| a8 | x| se2s | x[ oes | x| o7 | = 68.8 |a
| 182 | x| se2s | x| o0e3 | x| 0.7 | = | 32.95 [74)
% | | x| . | | | <] o7 | = s2s0 |os

|

|

|

| | | = |

| | e | | = |
North  omx| o077 | »| 18 | x| 2419 | x[ 03 | x| | = |
North  gax[ o077 | x| 182 | x| 1312 | x| oe3 |[x| o7 | =] 7.3 |74
North — gox[ o077 | x| 38 | x| 1312 | «| o3 |[x| o7 | =| 1523 |o®
North  aex| o077 | x| 182 | x| 1312 | x| o063 | x| 0.7 | = | 7.3 [
North e[ o077 | x| 18 | x| 1312 | x| oes3 [ x| o7 | =] 7.22 |74
North  eax[ o077 | x| 182 | x| 88 | x| oes | x| o7 | =] 4.93 7
North  oax[ o077 | x| 38 | x| 88 | x| oes | «| o7 | =] 1020 o4
North  oax[ o077 | »| 182 | x| 88 | x| oes |[x| o7 | =] 4.93 |74
North  gax[ o077 | x| 18 | x| 88 | x| o3 |[x| o7 | =] 4.88 74
South  asex| o077 | x| 308 | x| 4675 | «[ o0es | x| o7 | = 4312 |om
South  wex| o077 | x| 18 | x| 4675 | x[ o0e3 | x| o7 | =[ 2572 |om
South  oex| o077 | x| 12 | x| 475 | x| o3 | x| o7 | =| 1715 |ua
South  osx| o077 | x| 306 | x| 757 | x[ o3 | x| o7 | =] 716 BE
South  osx| o077 | x| 18 | x| 757 | x[ oes | x| o7 | =| 4212 |os
South  osx| o077 | x| 12 | x| 757 | x[ o3 | x| o7 | =| 2808 |s
South  gsel o077 | x| 308 | x| o753 | <[ o0e3 | x| o7 | = w121 |um
South  aex| o077 | x| 18 | x| e7rsa | «[ o3 | x| o7 | =| s3e5 |o®
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x[ o7 = s fom
s o7 | =] 10300 |o®m
% | 0.7 | = | 60.64 BE:
x| o7 | =] 4043 |o®
x| 0.7 | = | 10742 |0®
x[ o7 ] =] e300 om
x | 0.7 | = | 4213 |3
x| o7 | =] 10338 |o®m
s o7 =] eost  |om
| oz | = | 40.54 |73
x| 0.7 | = | 101.01 |78
x| 0.7 | = | 50.42 G
x[ o7 ] =] meer  om
x | 0.7 | = | 98.09 |3
x [ o7 ] = 57.7 v
x| o7 | = ssar  |o®
| o7 | = 528  |o®

| | | =]

| | o] |
South  osx| o077 | x| 12 | x| ssa2 | x| o3 | x| | = |
South  oex| o077 | x| 306 | x| 404 | x| o0 | x| o7 | =| aws |os
South  wex| o077 | x| 18 | x| 404 |« o0 | x| o7 | =| 22020 |om
South  wex| o077 | x| 1.2 | x| 404 | x| os3 | x| 07 | = | 14.82 [72:
Solar gains in watts, calculated for each month Bm = Bum(T4Hm L (’R2m
@3y | 116,61 | 199.19 | 278.14 | 360.78 | 423.73 | 430.6 | 410.92 | 361.57 | 305.93 | 221.26 | 139.68 | 99.85 | e

Total gains — internal and solar (84)m = (73)m + (83)m , watts
502.8 | 675.51 | 7415 | 800.07 | 839.2 | 821.72 | 784.43 | 740.71 | 695.48 | 634.75 | 582.66 | 564.58 |

{84ym

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

Jan Feb Mar Apr May | Jun Jul Aug Sep Oct Nov Dec
(8&m=| 0.99 0.99 0.98 0.94 0.87 0.72 0.56 0.61 0.83 0.98 0.99 0.99 (88}

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9¢)
{87}m=| 19.3 | 19.51 | 19.83 | 20.25 | 20.63 | 20.88 | 20.97 | 20.96 | 20.78 | 20.3 | 19.73 | 19.27 | @7

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(aa)m:| 20 | 20 | 20.01 | 20.02 | 20.02 | 20.03 | 20.03 | 20.03 | 20.02 | 20.02 | 20.01 | 20.01 | (89
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Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(8&“3}m=| 0.99 | 0.98 | 0.97 | 0.93 | 0.83 | 0.64 | 0.45 | 0.5 | 0.76 | 0.94 | 0.98 | 0.99 | (59

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9¢)
(gc»j;m:| 18.02 | 18.28 | 18.69 | 19.22 | 19.68 | 19.95 | 20.01 | 20.01 | 19.85 | 19.29 | 18.57 | 17.98 (30

A = Living area ~ {4} = 0.15 {81

Mean internal temperature (for the whole dwelling) = fLA x T1 + (1 = fLA) x T2
(92)m==| 18.21 | 18.46 | 18.86 | 19.37 | 19.82 | 20.08 | 20.15 | 20.15 | 19.99 | 19.44 | 18.74 | 18.17 | (%

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(@%m=| 1821 | 18.46 | 1886 | 19.37 | 19.82 | 20.08 | 20.15 | 20.15 | 19.99 | 19.44 | 18.74 | 18.17 {83

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

| Janl Febl Marl Aprl Mayl Junl Jul | Augl Sepl Octl Nov| Decl
Utilisation factor for gains, hm:
(94)m==| 0.99 | 0.98 | 0.96 | 0.91 | 0.82 | 0.65 | 0.47 | 0.51 | 0.76 | 0.93 | 0.98 | 0.99 | (94
Useful gains, hmGm , W = (94)m x (84)m
(98)m 585 660.3 |710.83 731.41 | 686.98 532.04|366.12

381.22 | 529.29 | 588.86 | 569.2 | 558.41 %

3

rate for
0.17| 1468

02.8 |

487.81 | 702.63

: Srn(87a za2

if no solar contribution to space

| o JoJoJoJoJo]Jol]o

Total par yaar KWhivear) = Sum(B7hY aan o 0 |(§7b}‘

(97:>)m=| 0 | 0 | 0

Space heating requirement for each month after solar contribution, kWh/month (98)m = (97a)m + (97b)m

@5m= | 688.33| 543.35 | 464.66 | 279.15 | 132.8 | 0 | 0 | 0 | 0 | 263.16 | 487.81 | 702.63
Total par yaar (KWhiyean = Sum(B8) s = 3561.87 |(§3)
Space heating requirement in kWWh/m?/year 36.03 (9%

Space heating:

Fraction of space heat from secondary/supplementary system 0 (201}
Fraction of space heat from main system(s) {202) =1 - {20t = 1 (202
Fraction of total heating from main system 1 {204) = 200 < [1 - (20B)] = 1 {2604}
Efficiency of main space heating system 1 90.5 (208}
Efficiency of secondary/supplementary heating system, % 0 {248}

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec kWh/year
Space heating requirement (calculated above)

| 68833 [ 54335 | 4ca66 [ 27045 [ 1328 | o | o | o | o |2e316] 48781 70263 |
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(215)m=|

Water heating

Annual totals

@211)m = {[(98)m x (204)] } x 100 + (206) (211
| 760.58| 600.38 | 513.43 | 308.46 | 146.74 | 0 | 0 | 0 | 0 | 290.79 | 539.01 | 776.38
Total (Whiyeary =Gum211}, 7 3935.77 {211}
Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } X 100 + (208)
o|o|o|o|o|o|o|o|o|o|o|o
Total (k\Wh/year; =Bumi215}, | = 0 (215)
Output from water heater (calculated above)
| 214.o4| 191.88 | 205.42 | 186.24 | 185.53 | 167.98 | 161.78 | 173.96 | 170.79 | 189.59 | 200.45 | 213.78
Efficiency of water heater 79.8 (218}
(21.7)m=| 87.71 | 87.44 | 86.93 | 85.89 | 83.94 | 79.8 | 79.8 | 79.8 | 79.8 | 85.69 | 87.1 | 87.76 217
Fuel for water heating, kWWh/month
2199m=_(64)m x100 + (217)m
(219)m=| 244.03| 219.44 | 236.32 | 216.83 | 221.02 | 2105 | 202.74 | 217.99 | 214.02 | 221.25 | 230.14 | 243 61
Total = Sum{219s), |, = 2677.89 |,:;)_19}
kWh/year kWh/year
Space heating fuel used, main system 1 3935.77
Water heating fuel used 2677.89

Ele

Tot
Ele
Ele

Energy Emission factor

kWh/year kg CO2/kWh
Space heating (main system 1) @i x =
Space heating (secondary) 218 =
Water heating 219 X 0.21 =
Space and water heating (261} + (282} + (263) + (204} =

Electricity for pumps, fans and electric keep-hot (#3231 « 0.136

Electricity for lighting 235 x 0.136 =

Energy saving/generation technologies

ltem 1 0.136 =

surn of (288).. {271y =

Total CO2, kg/year

TER
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Emissions
kg CO2/year

.

826.51

562.36
1388.87 {263)
0.2 (267}

(258

P

30.74

-340.41 (268}

1089.41 @72

11.02 (273}
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