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1. SUMMARY

It is our opinion that sufficient design works have been carried out at this early stage to demonstrate that the proposal is successfully addressing the requirements of policy 5.2 of the
London Plan and the local energy policies of the Haringey and to comply with planning decision notice HGY/2021/0030 condition 7 in the decision notice.

The energy hierarchy has been adopted to follow a Be Lean, Be Clean, Be Green methodology. The preferred energy strategy is to reduce energy demand and consequently the
amount of conditioning and renewable energy contribution needed. This starts with a fabric first approach to improve thermal elements and controlled fittings. The feasibility of
centralised heat pump systems and decentralised energy networks has been considered within the Be Clean case.

The final Be Green improvements have additionally explored the adoption and effect of adding renewable energy. The most appropriate renewable energy source has been identified
as solar photovoltaic which produce a carbon saving over the baseline emissions.

The GLA has decided that from January 2019 and until central Government updates Part L with the latest carbon emission factors, planning applicants are encouraged to use the SAP
10 emission factors for referable applications when estimating CO2 emission performance against London Plan policies. This is a new approach being taken by the GLA to reflect the
decarbonisation of the electricity grid, which is not currently taken into account by Part L of Building Regulations. This approach will remain in place until the Government adopts new
Building Regulations with updated emission factors.

The calculations provided, draw upon the detailed SAP 2012 assessment. This gives as accurate a guide as possible to the energy usage of the final development in operation.
Achieving a minimum of 35% reduction in COz over the baseline and a minimum reduction of 10% of the TFEE (target fabric energy efficiency) at the Be Lean stage,

The Energy Assessment sets out to meet the requirements of national and local policies with regard to energy conservation in dwellings, reductions in global climate change gas
emissions and the use of renewable technologies to meet energy demand. In particular it meets the requirements of the London Plan.

The assessment of energy demand, the consequent reductions in that demand, and the choice of suitable renewable technologies follow a hierarchical step-wise process:
The development complies with the part | 2013 building regulations, achieving the minimum requirement for the Target emissions rate and the Target Fabric Energy Efficiencies.
The development shows that following results in the 2013 building regulations and the SAP 10 Carbon factors.

Building regulations 2013 shows a reduction of 14% through energy efficiency measures- Be Lean stage, with a further reduction of 56% through on-site renewables, therefore
achieving a total of 70% reduction in COz emissions and a reduction of 19% in Target Fabric Energy.

SAP 10 Carbon Factors shows a reduction of 17% through energy efficiency measures- Be Lean stage, with a further reduction of 68% through on-site renewables, therefore
achieving a total of 85% reduction in CO; emissions
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2. INTRODUCTION

This Energy Assessment relates to a planning condition 7 for the new development comprising of 7 new dwelling at, Jansons Road, London, EN5 4JP
The requirement for new developments to obtain a proportion of their energy needs from on-site renewable energy sources is now a well-established feature of planning policy.

This Energy Assessment sets out the applicable policies on energy and CO2 emissions, and the methodology for and the results from an energy demand assessment.
It includes an overview of possible renewable energy technologies and identifies the technology most suitable for this development and reasons why other technologies have been
excluded.

Finally, it shows that the selected renewable energy technology will reduce the development’s predicted carbon dioxide emissions using SAP 10 software.

The carbon dioxide reduction targets should be met on-site. Where it is clearly demonstrated that the specific targets cannot be fully achieved on-site, any shortfall may be provided
off-site or through a cash in lieu contribution to the relevant borough to be ring fenced to secure delivery of carbon dioxide savings. The annual remaining carbon emissions figure is
multiplied by the assumed life time of the developments services (e.g. 30 years to give the cumulative shortfall. The cumulative shortfall is multiplied by the carbon dioxide offset
price to determine the required cash in lieu contribution.

The Mayor’s Housing Standards Viability Assessment assumed a carbon offset price of £95.00 per tonne of carbon dioxide offset price for a period of 30 years. Boroughs may use
this price or set their own by undertaking a local specific viability assessment. Where the borough applies a carbon offset price of £95.00 per tonne, it is not considered necessary to

carry out a further viability assessment of the policy approach. The GLA will regularly review the recommended carbon offset price.

Confirmation is required as the calculations produced has been calculated using non communal heating scheme as the development are individual dwellings.
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3. PLANNING REQUIREMENTS

3.1. THE LONDON PLAN, MAYOR OF LONDON,

This report has been prepared in accompaniment to a planning application for new development comprising of a single new dwelling at Dwellings at Jansons Rpad.
Detailed energy statements should be submitted as part of major applications. This should demonstrate the predicted energy and associated carbon dioxide emission savings achieved

through the incorporated of energy efficiency measures, decentralised energy and low/zero carbon technologies. This should be demonstrated in line with policy 5.2 of the London
Plan, which requires a 35% reduction in CO2 emissions above 2013 Building Regulations.

The Mayor will work with boroughs and developers to ensure that major developments meet the following targets for carbon dioxide emissions reduction in buildings. These targets
are expressed as minimum improvements over the Target Emission Rate (TER) outlined in the national Building Regulations leading to zero carbon residential buildings from 2022.

The GLA has decided that from January 2022 and until central Government updates Part L with the latest carbon emission factors, planning applicants are encouraged to use the SAP
10 emission factors for referable applications when estimating CO2 emission performance against London Plan policies.

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

The Mayor’s net zero carbon target for major developments

The updated guidance confirms that all major developments in London must continue to meet the London Plan net zero carbon target by following the energy hierarchy (Policy Sl
2), the heating hierarchy (Policy SI 3) and by maximising on-site carbon reductions. Planning applicants will be expected to demonstrate that at each stage of the energy hierarchy
they have maximised opportunities for carbon reduction to achieve as close to zero as possible. An on-site carbon reduction of at least 35 per cent beyond Part L 2013 of building
regulations should be achieved
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. Achieving on-site carbon reductions: the on-site carbon reductions that can normally be achieved over Part L 2013 will vary for different development types:

. Residential developments are expected to be able to achieve on-site savings beyond the minimum 35 per cent improvement, so we have introduced an additional
percentage improvement benchmark of 50 per cent plus which these developments should be aiming to achieve. Meeting the energy efficiency target may now be more
challenging initially, but it is essential that planning applicants reduce energy demand as far as possible to avoid high energy bills for occupants.

. Initially, non-residential developments may find it more challenging to achieve significant on-site carbon reductions beyond Part L 2013 to meet both the energy efficiency
target and the minimum 35 per cent improvement. This is because the new Part L baseline now includes low carbon heating for non-residential developments but not for residential
developments. However, planning applicants will still be expected to follow the energy hierarchy to maximise carbon savings before offsetting is considered.

. Developments connecting to gas-based district heat networks (DHNs) may also find it more challenging to achieve significant on-site carbon reductions beyond Part L 2013
until the decarbonisation strategies for these networks begin to take effect. Developments in Heat Network Priority Areas (HNPAs) are expected to connect to a network where
possible to support London’s decarbonisation provided the network has a decarbonisation strategy. Further detail on DHN connections is provided in the guidance.

Over time it is expected that performance against Part L 2013 will improve to enable these developments to achieve closer alignment with the energy efficiency targets and the
minimum 35 per cent on-site improvement due to technological improvements and as costs come down. We will monitor this progress and may update the benchmarks to reflect
these improvements as appropriate. In the intervening period applicants should continue to aim to maximise on-site carbon reductions as far as possible.
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4. CALCULATION METHODOLOGY
This Energy Assessment takes a standard hierarchical approach as follows:
4.1 Base Line

A calculation of baseline energy demand, demonstrates the projected annual heating, cooling and electricity demand of the development. The assessment shows the carbon dioxide
emissions resulting from the predicted energy use (target emission rate).

4.2 Lean — Energy demand reduction

Exceeding building regulations requirements (Part L 20) through reduction measures alone, over the baseline calculations.
4.3 Clean — Heating infrastructure

Further reductions from Be Lean are demonstrated by using community / district heating networks.

4.4 Green

Further reduction for Be Clean are achieved by using low carbon and/ or renewable technologies to be incorporated in the development, demonstrating how much carbon dioxide
emissions from expected energy use will be reduced through on-site renewable energy generation, a minimum of 35% reduction over the baseline to be achieved.

4.5 Carbon off Set

A carbon offset payment is required to the local authority based on the CO: shortfall. The Mayor’s Housing Standards Viability Assessment assumed a carbon offset price of £95.00
per tonne of carbon dioxide offset price for a period of 30 years. Boroughs may use this price or set their own by undertaking a local specific viability assessment. Where the borough
applies a carbon offset price of £95.00 per tonne, it is not considered necessary to carry out a further viability assessment of the policy approach. The GLA will regularly review the
recommended carbon offset price.
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5. CONSIDERATION OF Renewable and low carbon technologies

Consideration of Heat and power:

Combined Heat and Power (CHP) and Combined Cooling Heat and Power (CCHP) or Tri-generation Systems are recognised as a very desirable way of reducing energy wastage and
resulting carbon dioxide emissions.

While generally operating on fossil fuel, mainly natural gas, their advantage is that the waste heat normally associated with electricity generation is put to good use providing space
heating and hot water. This means that the overall fuel efficiency can be increased significantly — typically to above 80% compared to 30-40% for grid electricity. The main effect is
to approximately halve the carbon dioxide emissions associated with electricity use on the development for all the electricity produced by the CHP plant. However, space and water
heating for the development is provided by mains gas and so a CHP unit would only reduce emissions associated with lighting, fans, pumps and domestic appliances. As such, the
reduction in CO2 would not be that great.

Generally CHP and CCHP are most suited to community heating systems particularly where there is a constant demand for heat throughout the year and therefore they are not
considered to be viable on developments of less than approximately 50 units.

As the electricity grid decarbonised the carbon saving from the gas engine CHP will decrease and with growing concerns of the impact of the technology on air quality —for this reason
CHP is not considered suitable for this development.

5.1 OVERVIEW OF RENEWABLE ENERGY

Energy from renewable sources has been defined in Article 2 of EU Directive 2010/13/EU ‘on the energy performance of buildings’ and includes wind, solar, aerothermal, geothermal,
hydrothermal and ocean energy, hydropower, biomass, landfill gas, sewage treatment plant gas and biogases. For the purposes of this energy Assessment and the use of renewable
energy on a domestic scale these can be summarised as follows:

- Bio-fuels — combustion of solid or liquid bio-fuels to produce heat or electricity.
- Decentralised energy.

- Heat pumps — extraction of heat from the earth, atmosphere or water bodies.

- Hydroelectricity — use of water cycle driven flows to generate electricity.

- Photovoltaic — direct generation of electricity from sunlight.

- Solar thermal — direct heating of water for space heating or domestic hot water.
- Wind turbines — use of solar driven air movement to generate electricity.

The technologies and their potential application to this site are discussed in more detail in the following sections. However, one further pertinent point must be made. The reason for
adopting renewable energy technologies is to reduce greenhouse gas emissions, mainly carbon dioxide, and none of the technologies are wholly “zero carbon”. This is because, when
the whole life cycle is taken into account some energy has to be put into every systems to manufacture and maintain the equipment (which has a finite life) or to operate the
equipment, and generally at present this energy is derived from non-renewable sources. Examples include the energy needed to refine and process the silicon used to manufacture
photovoltaic panels, the diesel fuel used to transport wood pellets and to power the wood processing machinery for the production of wood fuel pellets.
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Finally, due to the dynamic and innovative nature of the renewable energy technology industry even apparently similar products can differ in vital practical details which means that
detailed design of installations must be undertaken by experts, often working closely with the product manufacturers, as virtually no two products are identical or interchangeable.
The following sections contain a summary of each possibly applicable technology, and a comparison of the advantages and disadvantages of technologies relevant to this development.

5.2 DECENTRALISED ENERGY

In addition to addressing the well understood and widely accepted planning policy requirement to install systems that will deliver a proportion of the development’s energy needs
from renewable sources, a further consideration is the availability of decentralised energy. If it is feasible, new developments should incorporate community energy generating
schemes so that future developments can be connected or where there are existing networks, the feasibility of connecting the subject development should be investigated. However
in this case there are no such networks available locally.

5.3 BIO-FUELS

Key planning and design issues regarding the use of bio-fuels include the building space and organisation to accommodate and operate the plant. The equipment would plant space
and access and maintenance. Facilities are required for fuel storage and must be provided along with loading access for the fuel to be safely and efficiently delivered and stored.
Finally, systems utilising bio fuels, particularly biomass, are rarely available at the small scale that would be appropriate for use in a building where the heat loads are so low. For these
reasons the use of bio-fuels is not considered suitable for this development.

5.4 HEAT PUMPS

Heat pumps collect low temperature heat from renewable sources and “concentrate” it to a usable temperature. Fossil fuel based (grid) electricity is generally required to operate
the pumps and the renewable component of the output is therefore by convention taken as the difference between the output energy and the input energy. A typical heat pump can
deliver 3 kWh of heat energy for every 1 kWh and has been chosen for this development.

5.5 HYDROELECTRICITY
There is no suitable source of water in the locality which could be utilised as an energy source.

5.6 PHOTOVOLTAIC

Photovoltaic (PV) systems use areas of semiconductor material that produce electricity when exposed to light. They are connected to the building electricity supply via an inverter
which converts the output to a form which is compatible with the mains electricity voltage and frequency. This also allows excess electricity to be exported at times when the actual
demand from the dwellings is less than that being produced by the PV system. This ensures that all the electricity produced is used and achieves a reduction in carbon dioxide
emissions. For all purposes relating to planning, the exported electricity is by convention treated as if it were used on site.

The output of photovoltaic systems is generally specified as kW peak, or kWp with each 1kWp of system expected to produce an average 850 kWh of electricity per year, although
this may be reduced depending on location, orientation and over shading, because the availability of sunlight, to produce electricity, will generally not align with demand, it is normal
for the system to be connected to the electricity grid and excess production exported. The introduction of the feed-in-tariff has improved the economics of solar PV systems.

There are no direct environmental consequences from the installation of PV panels but the installation can have a visual impact that may require consideration, this has been chosen

for the development
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5.7 SOLAR THERMAL PANELS

Solar thermal panels harness solar energy to heat domestic hot water. They are usually used in conjunction with the main heating system as they can only provide a portion of the
demand for hot water, depending on the time of year. Overall, it is estimated that a suitably sized system can provide up to 60% of the annual energy demand for providing hot water.
These require the installation of a water cylinder in each dwelling. This is not currently planned for as it is proposed to use a combi boiler due to the small size of the dwellings. It is
for this reason that solar thermal is not considered entirely suitable for the development.

5.8 WIND TURBINES

Micro wind turbines produce electricity and can be grid-connected in the same way as photovoltaic panels. Although wind turbines are one of the most cost effective renewable
energy technologies, for smaller turbines the capital cost is relatively high compared to the amount of power generated. Adjacent trees and buildings create turbulence and the
location affects wind speed and to be effective an average wind speed of no less than 5m/s is required. From the Energy Saving Trust’s wind prediction tool, the predicted average
wind speed at the development site is 2.4 m/s, significantly less than 5 m/s. In addition noise and vibration from roof mounted turbines can prove unacceptable and wind turbines
are less likely to meet with the approval of local residents and planners.

For these reasons wind turbines are not considered suitable for this development.
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6. Baseline TER

The total CO2 emissions has been calculated taking full account of energy demands for space heating and hot water, and electricity for pumps, fans, lights.. The baseline was determined
by using the typical orientation and the use of building elements (walls, windows etc.) with U-values and other reference values and in most cases consistent with achieving compliance
with Approved Document Part LA: 2012. The tabulated calculations results are in appendix 2.

6.1 Baseline calculations

Applied Details: Domestic

Element U — Value Element
Walls — external 0.16
Windows (g value 0.25) 1.00
Floor 0.10
Door to flats 1.00
Services

e Psivalues - calculated to default and calculations Psi values

*  Air pressure test 5.00

* Intermittent extract fans

e 100% Low energy lighting

* Ventilation — Intermittent extract fans

e Mains gas combi boiler SAP table , Boiler interlock
e Controls — Programmer, TRVS, Room Stat

* Internal water use105 Itr per person per day

*  Emitters- Radiators
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7. Be Lean calculations: Energy demand reduction

Exceeding building regulations requirements (Part L 2013) through reduction measures alone, over the baseline calculations.

Applied Details: Domestic

Element U — Value Element
Walls — external 0.16
Windows (g value 0.25) 1.00
Floor 0.10
Door to flats 1.00
Services

e  Psivalues - calculated to default calculated PSI values and default values
*  Air pressure test 3.00

* 100% Low energy lighting

*  Ventilation — Vectaire WHHR Maxi Plus

¢ Space and water heating mains gas combi boiler- efficiency 89.5%

e Controls — Programmer, TRVs, Rooms Stat

¢ Delayed start thermostat

¢ Internal water use 105Itr per person per day

* Shower 8 litres per minute

*  Emitters — Radiators
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Element
Roof

Exposed Floor

Wall to stairs

U — Value Element
0.10

0.10
0.25

Junctions Psi value (W/mk)
Lintels E2 0.060

Sill E3 0.025

Jams E4 0.025

Floor E5 0.060

Exposed Floor E20 0.062
CornersE16 0.050

Inverted Corners E17 -0.077

Party Corners E18 0.032

Party Floor between flats E7 0.024




8. Be Clean — Heating infrastructure
Further reductions from Be Lean are demonstrated by using community / district heating networks.
London Heat Map
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As can be seen from the map there is a proposed heat network it is within 500mof a proposed transmission route. From an initial review, this has been identified as the
Although there are 7 Ne total dwellings, so would not look to provide a central heating solution for these dwellings. Were the heat network infrastructure ready and available in the

immediate vicinity of the site, then the scheme could look to connect. However, the scheme will be designed to be a low temperature heating system, in line with Part L 2021.

Therefore, the dwelling will be suitable for future connection to a heat network if one becomes viable
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9.0-Be Green

Photovoltaic Panel systems convert energy from the sun into electricity through semi-conductor cells mounted in collector panels. The panels are connected to an inverter to turn
the DC output into AC for use in the building to which they are attached and to be fed back into the grid when not required.

Space and Water Heating

Individual Air to water heat pumps
Photovoltaic Pannel lay out 26 in number

Flats 1,2,4, and 6 — Vaillant aroTHERM plus 7kW & Al VIH RW — temperature flow rate 55° Panels 430 watt panel

Flat 3,5, and 7 — Vaillant aroTHERM plus 5kW & Al VIH RW — temperature flow rate 55°

Cylinder size heat loss

Flats 1,2 and 4 =210 litres with 1.50 kWh /day

Flats 3,5 and 7 = 90 litres with 1.3 kWh/day
Flat 6 = 150 litres with 1.32 kWh/day ] 1 1
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Fabric Energy Efficiency Development total 2013

Target Fabric Energy Efficiency
53.33

Dwelling Fabric Energy Efficiency
43.09

11. Building regulations 2013 Results — SAP 2012 & SAP 10 Carbon factors

SAP 2012

Table 2: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for domestic buildings

Regulated domestic carbon dioxide savings

(Tosnez CO; per annum) 2)
Saving_: from encrgy demand 1 14%
reduction
Savingz from heat network ! CHP 0 0%
Savings from rencwable energy 5 56%
C 1 onm site ing. T 70z
Annual zavings from off-zet 3
payment

(Toanesz COz)

Cumulative savings for off- 84
set pagment
:::)sb in-licw contribution 5,032

Units 1 — 7 — Jansons Road, London, N15 4JP
5t February 2026

improvement %
19%

SAP 2010

Table 2: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for domestic buildings

Regulated domestic carboa dioxide savings

(Toanez COz per annum) 2)
Savingz from energy demand 1 1%
reduction
Savingz from heat network ! CHP 0 0%
Savingz from renewable energy 6 68%
C | on site g T 852
Annual zavings from off-zet 1
payment
Cumaulatire savings for off- 38
set pagment
:::,sl in-licu contribution 2,259




11 : Carbon off set payment

The carbon dioxide reduction targets should be met on-site. Where it is clearly demonstrated that the specific targets cannot be fully achieved on-site, any shortfall may be
provided off-site or through a cash in lieu contribution to the relevant borough to be ring fenced to secure delivery of carbon dioxide savings elsewhere.
It has been calculated that the remaining regulated Carbon Emissions are to offset through a cash in lieu contribution to the relevant borough to be ring fenced to secure delivery

of carbon dioxide savings elsewhere.

A carbon off set payment has been calculated as 84 tonnes of carbon at £95.00 = £5,032

Units 1 — 7 —Jansons Road, London, N15 4JP
5" February 2026
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Energy Calculations Ltd

SAP ¢ CODE ¢ SBEM ¢ DESIGN

01754-761035

Ll . J

SAP Report Submission for Building
Regulations Compliance

Client:

Project: Unit 01, Jansons Road
London

Contact: Matthew Carter
Energy Calculations Limited

mcarter@energycalculations.co.uk

Report Issue Date: 05/02/2026

EXCELLENCE
IN ENERGY
ASSESSMENT



PREDICTED ENERGY ASSESSMENT

Energy Calculations Ltd
SAP & CODE & SBEM # DESIGN

Unit 01, Jansons Road ,
London

This document is a Predicted Energy Assessment for properties
includes a predicted energy rating which might not represent t
completion. Once the property is completed, this rating will be
Certificate will be created for the property. This will include

performance of the completed property.

Very energy efficient - lower running costs

(81-91) B

(69-80)

(55-68)

(39-54)

Not energy efficient - higher run

Dwelling type:
Date of assessment:
Produced by:

Total floor area:

Flat, Detached
05/02/2026
Energy Calculations Limited

when they are incomplete. It
y:rating of the property on

cial Energy Performance

bout the energy

nergy efficiency is based on fuel
emissions.

F
G

Not environmentally friendly - higher CO, emissions

England

EU Directive
England 2002/91/EC

the rating

The environmental impact rating is a measure of a
home's impact on the environment in terms of
carbon dioxide (CO,) emissions. The higher the

rating the less impact it has on the environment.

This report has not been submitted through the ElImhurst Energy members’ portal, therefore results are subject to change when

the dwelling is completed.

elmhurst
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THERMAL BRIDGING
Calculation Type: New Build (As Designed)

Energy Calculations Ltd

SAP & CODE # SBEM & DESIGN

Property Reference |024691

Assessment | 001
Reference

| Prop Type Ref]

| issued on Date [IICEVPVEIY:

Property |Unit 01, Jansons Road , London

SAP Rating [ DER | 26.48

%DER<TER _|

83.38

CO; Emissions (t/year) | 458 TFEE 56.83

General Requirements Compliance % DFEE<TFEE |

20.51

Assessor Details
|

mcarter@energycalculations.co.uk

Mr. Matthew Carter, Energy Calculations Limited, Tel: 01754 761 035,

7869-0001

. . Source Psi Length
Junction detail Result Reference
Type (W/mK) (m)
External wall I?Z Other lintels (including other steel Independently 0.060 851 051
lintels) assessed
External wall E4 Jamb Independently 0.025 34.30 0.86
assessed
External wall E5 Ground floor (normal) Independently 0.060 55.60 3.34
assessed
External wall E16 Corner (normal) Independently 0.050 12.50 0.63
assessed
External wall E17 Corner (inverted — internal area Independently 0.077 10.00 0.77
greater than external area) assessed
External wall E18 Party wall between dwellings Independently 0.032 7.50 0.24
assessed
Total:[4.80 | W/mKk:
Y-Value:[0.020 | W/mK:
Regs Region: England
Elmhurst Energy Systems
elmhurst Page 3 of 37 .
energy SAP2012 Calculator (Design

System) version 4.15r12



FULL SAP CALCULATION PRINTOUT iy
Calculation Type: New Build (As Designed)

024691 | issued on Date [ICHIRPIZIFIN
001 | Prop Type Ref] |
Reference
[Unit 01, Jansons Road , London |
[ sss |ICENEEE—
Y| o oer<Ter | 83.38 |
[ o DA
[ Pass |G| 2051 |

Mr. Matthew Carter, Energy Calculations Limited, Tel: 01754 761 035, 7869-0001

mcarter@energycalculations.co.uk

| |
Regs Region: England
Elmhurst Energy Systems
elmhurst Page 4 of 37 -
energy g SAP2012 Calculator (Design

System) version 4.15r12



FULL SAP CALCULATION PRINTOUT it el
Calculation Type: New Build (As Designed)

REGULATIONS COMPLIANCE REPORT - Approved Documen

REGULATIONS COMPLIANCE REPORT - Approved Document L1A, 2013 Edition, England

DWELLING AS DESIGNED
Ground-floor flat, total floor area 99 m?

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

la TER and DER

Fuel for main heating:Electricity

Fuel factor:1.55 (electricity)

Target Carbon Dioxide Emission Rate (TER) 26.48 kgCOL/m?
Dwelling Carbon Dioxide Emission Rate (DER) 4.40 kgCOll/m?0K
1b TFEE and DFEE

Target Fabric Energy Efficiency (TFEE)56.8 kWh/m?/yr
Dwelling Fabric Energy Efficiency (DFEE)45.2 kWh/m?/yrOK

2 Fabric U-values

Element Average Highest

External wall 0.18 (max. 0.30) 0.20 (max. 0.70) OK
Floor 0.10 (max. 0.25) 0.10 (max. 0.70) OK
Roof (no roof)

Openings 1.00 (max. 2.00) 1.00 (max. 3.30) OK

2a Thermal bridging
Thermal bridging calculated from linear thermal transmittances for each junction

3 Air permeability

2ir permeability at 50 pascals: 3.00 (design value)

Maximum 10.0 OK
4 Heating efficiency

Main heating system: Heat pump with radiators or underfloor - Electric
Vaillant aroTHERM plus 7kW & AT VIH RW VWL75/6A230VS2+VWZAIMB2

Secondary heating system: None
5 Cylinder insulation
Hot water storage

Measured cylinder loss: 1.50 kWh/day

Permitted by DBSCG 2.30 OK

Primary pipework insulated: Yes OK

6 Controls

Space heating controls: Time and temperature zone control OK

Hot water controls: Cylinderstat OK
Independent timer for DHW OK

7 Low energy lights
Percentage of fixed lights with low-energy fittings:100%
Minimum 75% OK

8 Mechanical ventilation
Continuous supply and extract system

Specific fan power: 0.47
Maximum 1.5 OK
MVHR efficiency: 89%
Minimum: 70% OK

9 Summertime temperature

Overheating risk (Thames Valley): Not significant OK
Based on:

Overshading: Average

Windows facing North: 10.29 m?, No overhang

Windows facing South: 8.32 m*, No overhang

Windows facing West: 2.23 m?, No overhang

Air change rate: 6.00 ach

Blinds/curtains: None

10 Key features

Floor U-value 0.10 W/m?K
Door U-value 1.00 W/m?K
Window U-value 1.00 W/m2K

Thermal bridging y-value
Air permeability
Photovoltaic array

0.020 W/m?K
3.0 m*/m?h
1761.00 kWh/Year

_ elmhurst
Y energy
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FULL SAP CALCULATION PRINTOUT it el
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR R

TIONS COMPLIANCE 091

SAP 2012 WORKSHEET FOR New Build (As Designed) (Version 9.92, January 2014)
CALCULATION OF DWELLING EMISSIONS FOR REGULATIONS COMPLTIANCE 09 Jan 2014

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 98.5000 (1b) x 2.5000 (2b) = 246.2500 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(ld)+(le)... (In) 98.5000 (4)
Dwelling volume (3a) +(3b) +(3c)+(3d) +(3e) ... (3n) = 246.2500 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 0.0000 (6b)
Number of intermittent fans 0 * 0.0000 (7a)
Number of passive vents 0 * 0.0000 (7o)
Number of flueless gas fires 0 * 0.0000 (7¢)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+ (7o) +(7c) = 0.0000 / (5) = 0.0000 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.1500 (18)
Number of sides sheltered 2 (19)
Shelter factor (200 = 1 - [0.075 x (19)] = 0.8500 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.1275 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.1626 0.1594 0.1562 0.1403 0.1371 0.1211 0.1211 0.1179 0.1275 0.1371 0.1434 0.1498 (22b)
Balanced mechanical ventilation with heat recovery
If mechanical ventilation: 0.5000 (23a)
If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = 75.6500 (23c)
Effective ac 0.2843 0.2811 0.2779 0.2620 0.2588 0.2429 0.2429 0.2397 0.2493 0.2588 0.2652 0.2716 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value AxU K-value A X K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Door 1.8000 1.0000 1.8000 (26)
Windows (Uw = 1.00) 20.8400 0.9615 20.0385 (27)
Floor 98.5000 0.1000 9.8500 110.0000 10835.0000 (28a)
Main Wall 94.6000 20.8400 73.7600 0.1600 11.8016 60.0000 4425.6000 (29a)
Wall to Stairs 44.4000 1.8000 42.6000 0.2041 8.6939 190.0000 8094.0000 (29a)
Total net area of external elements Aum(A, m2) 237.5000 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 52.1839 (33)
Party Ceilings 1 98.5000 40.0000 3940.0000 (32b)
Internal Wall 1 103.8000 9.0000 934.2000 (32¢)
Heat capacity Cm = Sum(A x k) (28) ... (30) + (32) + (32a)...(32e) = 28228.8000 (34)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 286.5868 (35)
Thermal bridges (Sum(L x Psi) calculated using Appendix K) 4.7991 (36)
Total fabric heat loss (33) + (36) = 56.9830 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 23.1039 22.8449 22.5859 21.2908 21.0318 19.7366 19.7366 19.4776 20.2547 21.0318 21.5498 22.0678 (38)
Heat transfer coeff
80.0870 79.8280 79.5689 78.2738 78.0148 76.7197 76.7197 76.4606 77.2377 78.0148 78.5328 79.0509 (39)
Average = Sum(39)m / 12 = 78.2091 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 0.8131 0.8104 0.8078 0.7947 0.7920 0.7789 0.7789 0.7763 0.7841 0.7920 0.7973 0.8025 (40)
HLP (average) 0.7940 (40)
Days in month
31 28 31 30 31 30 31 31 20 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7252 (42)
Average daily hot water use (litres/day) 98.9235 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
108.8158 104.8589 100.9020 96.9450 92.9881 89.0311 89.0311 92.9881 96.9450 100.9020 104.8589 108.8158 (44)
Energy conte 161.3707 141.1359 145.6396 126.9721 121.8328 105.1324 97.4206 111.7916 113.1268 131.8383 143.9118 156.2789 (45)
Energy content (annual) Total = Sum(45)m = 1556.4516 (45)
Regs Region: England
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Energy Calculations Ltd

SAP & CODE # SBEM # DESIGN

FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR R

TIONS COMPLIANCE 091

Distribution loss (46)m = 0.15 x (45)m
24.2056 21.1704 21.8459 19.0458 18.2749 15.7699 14.6131 16.7687 16.9690 19.7757 21.5868 23.4418 (46)
Water storage loss:
Store volume 210.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.5000 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 0.8100 (55)
Total storage loss
25.1100 22.6800 25.1100 24.3000 25.1100 24.3000 25.1100 25.1100 24.3000 25.1100 24.3000 25.1100 (56)
If cylinder contains dedicated solar storage
25.1100 22.6800 25.1100 24.3000 25.1100 24.3000 25.1100 25.1100 24.3000 25.1100 24.3000 25.1100 (57)
Primary loss 23.2624 21.0112 23.2624 22.5120 23.2624 22.5120 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59)
Total heat required for water heating calculated for each month
209.7431 184.8271 194.0120 173.7841 170.2052 151.9444 145.7930 160.1640 159.9388 180.2107 190.7238 204.6513 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)
Solar input (sum of months) = Sum(63)m = 0.0000 (63)
Output from w/h
209.7431 184.8271 194.0120 173.7841 170.2052 151.9444 145.7930 160.1640 159.9388 180.2107 190.7238 204.6513 (64)
Total per year (kWh/year) = Sum(64)m = 2125.9976 (64)
Heat gains from water heating, kWh/month
92.3537 81.8806 87.1231 79.6678 79.2073 72.4061 71.0903 75.8686 75.0642 82.5342 85.3003 90.6607 (65)
5. Internal gains (see Table 5 and 5a)
Metabolic gains (Table 5), Watts
Jan Mar May Jun Jul Aug Sep Oct Nov Dec
(66)m 136.2600  136.2600  136.2600  136.2600 136.2600  136.2600 136.2600 136.2600  136.2600  136.2600 136.2600 136.2600 (66)
Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
22.6842 20.1479 16.3854 12.4048 9.2727 7.8284 8.4589 10.9952 14.7577 18.7383 21.8704 23.3147 (67)
Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
253.8797 256.5142 249.8754 235.7422 217.9016 201.1339 189.9320 187.2975 193.9363 208.0696 225.9102 242.6779 (68)
Cooking gains (calculated in Appendix L, eguation L15 or Ll5a), also see Table 5
36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-109.0080 -10°9.0080 -109.0080 -109.0080 -109.0080 -109.0080 -109.0080 -109.0080 -109.0080 -109.0080 -109.0080 -109.0080 (71)
Water heating gains (Table 5)
124.1313 121.8462 117.1009 110.6498 106.4€14 100.5641 95.5515 101.9740 104.2559 110.9330 118.4726 121.8557 (72)
Total internal gains
464.5733  462.3863  447.2397  422.6748  397.5137  373.4044  357.8204  364.1447  376.8280  401.6189  430.1312  451.7263 (73)
6. Solar gains
[Jan] Area Solar flux g TR Access Gains
m2 Table 6a Specific data Specific data factor W
W/m2 or Table 6b or Table 6c Table 6d
North 10.2900 10.6334 0.2500 0.7000 0.7700 13.2696 (74)
South 8.3200 46.7521 0.2500 0.7000 0.7700 47.1732 (78)
West 2.2300 19.6403 0.2500 0.7000 0.7700 5.3116 (80)
Solar gains 65.7544 113.0071 158.6152 205.3991 239.7302 242.6683 231.9830 205.3785 174.5145 125.8453 78.9090 56.1922 (83)
Total gains 530.3277  575.3934 605.8550 628.0739  €37.2440 616.0727  589.8034 569.5233  551.3424 527.4642 509.0403  507.9185 (84)
7. Mean internal temperature (heating season)
Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 97.9102 98.2279 98.5477 100.1782 100.5109 102.2076 102.2076 102.5538 101.5221 100.5109 99.8478 99.1935
alpha 7.5273 7.5485 7.5698 7.€785 7.7007 7.8138 7.8138 7.8369 7.7681 7.7007 7.6565 7.6129
util living area
0.9994 0.9987 0.9964 0.9852 0.9338 0.7652 0.5692 0.6121 0.8703 0.9870 0.9984 0.9996 (86)
Tweekday 19.2528 19.3823 19.5956 19.8933 20.1389 20.2599 20.2711 20.2728 20.2288 19.9455 19.5581 19.2410
Tweekend 20.5280 20.5844 20.6781 20.8074 20.9234 20.9885 20.9989 20.9982 20.9688 20.8294 20.6580 20.5195
24 / 16 0 0 0 0 0 0 0 0 0 0 0 0
24 /9 0 0 0 0 0 0 0 0 0 0 0 0
16 / 9 0 0 0 0 0 0 0 0 0 0 0 0
MIT 20.2715 20.3571 20.5032 20.6993 20.8818 20.9823 20.9983 20.9972 20.9513 20.7367 20.4660 20.2585 (87)
Th 2 20.2420 20.2443 20.2466 20.2580 20.2602 20.2717 20.2717 20.2740 20.2671 20.2602 20.2557 20.2511 (88)
util rest of house
0.9992 0.9982 0.9949 0.9786 0.9047 0.6919 0.4768 0.5186 0.8117 0.9799 0.9977 0.9994 (89)
Tweekday 19.2528 19.3823 19.5956 19.8933 20.1389 20.2599 20.2711 20.2728 20.2288 19.9455 19.5581 19.2410
Tweekend 19.2528 19.3823 19.5956 19.8933 20.1389 20.2599 20.2711 20.2728 20.2288 19.9455 19.5581 19.2410
MIT 2 19.2528 19.3823 19.5956 19.8933 20.1389 20.2599 20.2711 20.2728 20.2288 19.9455 19.5581 19.2410 (90)
Living area fraction fLA = Living area / (4) = 0.3523 (91)
MIT 19.6117 19.7257 19.9153 20.1773 20.4006 20.5144 20.5273 20.5280 20.4833 20.2242 19.8779 19.5995 (92)
Temperature adjustment 0.0000
adjusted MIT 19.6117 19.7257 19.9153 20.1773 20.4006 20.5144 20.5273 20.5280 20.4833 20.2242 19.8779 19.5995 (93)
8. Space heating requirement
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9990 0.9978 0.9940 0.9777 0.9110 0.7174 0.5095 0.5518 0.8307 0.9794 0.9973 0.9992 (94)
Useful gains 529.7799 574.1127 602.2269 614.0648 580.5160 441.9970 300.5217 314.2436 458.0059 516.6157 507.6479 507.5370 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)
Heat loss rate W
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FULL SAP CALCULATION PRINTOUT it el
Calculation Type: New Build (As Designed)

CALCULATION OF DWELLING EMISSIONS FOR R

TIONS COMPLIANCE 091

1226.2658 1183.5041 1067.4424 882.7155 678.71754 453.7492 301.2983 315.6297 493.0318 750.8303 1003.4864 1217.3409 (97)

Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

518.1855  409.5110  346.1203  193.4285 73.1050 0.0000 0.0000 0.0000 0.0000  174.2556  357.0037  528.0941 (98)
Space heating 2599.7039 (98)
Space heating per m2 (98) / (4) = 26.3929 (99)

8c. Space cooling requirement

9a. Energy requirements - Individual heating systems, including micro-CHP

Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 210.8659 (206
Efficiency of secondary/supplementary heating system, % 100.0000 (208)
Space heating requirement 1232.8709 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
518.1855 409.5110 346.1203 193.4285 73.1050 0.0000 0.0000 0.0000 0.0000 174.2556 357.0037 528.0941 (98)
Space heating efficiency (main heating system 1)
210.8659  210.8659  210.8659  210.8659  210.8659 0.0000 0.0000 0.0000 0.0000  210.8659  210.8659  210.8659 (210)
Space heating fuel (main heating system)
245.7418 194.2045 164.1424 91.7306 34.6690 0.0000 0.0000 0.0000 0.0000 82.6381 169.3037 250.4408 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)

Water heating
Water heating requirement
209.7431 184.8271 194.0120 173.7841 170.2052 151.9444 145.7930 160.1640 159.9388 180.2107 190.7238 204.6513 (64)

Efficiency of water heater 270.1800 (216)
(217)m 270.1800  270.1800  270.1800  270.1800  270.1800  270.1800  270.1800  270.1800  270.1800  270.1800  270.1800  270.1800 (217)
Fuel for water heating, kWh/month

77.6309 68.4089 71.8084 64.3216 62.9970 56.2382 53.9614 59.2805 59.1971 66.7002 70.5914 75.7463 (219)
Water heating fuel used 786.8819 (219
Annual totals kWh/year
Space heating fuel - main system 1232.8709 (211)
Space heating fuel - secondary 0.0000 (215)

Electricity for pumps and fans:
(BalancedWithHeatRecovery, Database: in-use factor = 1.2500, SFP = 0.5875)

mechanical ventilation fans (SFP = 0.5875) 176.4997 (230a)
Total electricity for the above, kWh/year 176.4997 (231)
Electricity for lighting (calculated in Appendix L) 400.6109 (232)

Energy saving/generation technolcgies (Appendices M ,N and Q)
Total delivered energy for all uses 2596.8634 (238)

12a. Carbon dioxide emissions - Individual heating systems including micro-CHP

Energy Emission factor Emissions
kWh/year kg CO2/kiWh kg CO2/year
Space heating - main system 1 1232.8709 0.5190 639.8600 (261)
Space heating - secondary 0.0000 0.5190 0.0000 (263)
Water heating (other fuel) 786.8819 0.5190 408.3917 (264
Space and water heating 1048.2517 (265)
Pumps and fans 176.4997 0.5190 91.6033 (267)
Energy for lighting 400.6109 0.5190 207.9170 (268)
Energy saving/generation technologies
PV Unit -1761.0000 0.5190 -913.9590 (269)
Total CO2, kg/year 433.8131 (272)
Dwelling Carbon Dioxide Emission Rate (DER) 4.4000 (273)

16 CO2 EMISSIONS ASSOCTATED WITH APPLIANCES AND COCKING AND SITE-WIDE ELECTRICITY GENERATION TECHNOLOGIES

DER 4.4000 zC1l
Total Floor Area TFA 98.5000

Assumed number of occupants N 2.7252

CO2 emission factor in Table 12 for electricity displaced from grid EF 0.5190

CO2 emissions from appliances, equation (L14) 15.2735 7C2
CO2 emissions from cooking, equation (L16) 1.8721 zC3
Total COZ2 emissions 21.5456 zC4
Residual CO2 emissions offset from biofuel CHEP 0.0000 zC5
Additional allowable electricity generation, kWh/m?/year 0.0000 zC6
Resulting CO2 emissions offset from additional allowable electricity generation 0.0000 zC7
Net CO2 emissions 21.5456 zC8
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FULL SAP CALCULATION PRINTOUT

Energy Calculations Ltd

SAP & CODE # SBEM & DESIGN
Iculati ild igned
.
Calculation Type: New Build (As Designed)
CALCULATION OF TARGET EMISSIONS n20
SAP 2012 WORKSHEET FOR New Build (As Designed) (Version 9.92, January 2014)
CALCULATION OF TARGET EMISSTONS 09 Jan 2014
1. Overall dwelling dimensions
Area Storey height Volume
(m2) (m) (m3)
Ground floor 98.5000 (1b) x 2.5000 (2b) = 246.2500 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(Llc)+(1d)+(le)... (1n) 98.5000 (4)
Dwelling volume (3a) +(3b) +(3c)+(3d)+(3e) ... (3n) =  246.2500 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 0.0000 (6b)
Number of intermittent fans 3 * 30.0000 (7a)
Number of passive vents 0 * 0.0000 (7o)
Number of flueless gas fires 0 * 0.0000 (7¢)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+ (7o) +(7c) = 30.0000 / (5) = 0.1218 (8)
Pressure test Yes
Measured/design AP50 5.0000
Infiltration rate 0.3718 (18)
Number of sides sheltered 2 (19)
Shelter factor (200 = 1 - [0.075 x (19)] = 0.8500 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.3161 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.4030 0.3951 0.3872 0.3477 0.3398 0.3003 0.3003 0.2923 0.3161 0.3398 0.3556 0.3714 (22b)
Effective ac 0.5812 0.5780 0.5749 0.5604 0.5577 0.5451 0.5451 0.5427 0.5499 0.5577 0.5632 0.5690 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A XU K-value A X K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
TER Opaque door 1.8000 1.0000 1.8000 (26)
TER Opening Type (Uw = 1.40) 20.8400 1.3258 27.6288 (27)
Floor 98.5000 0.1300 12.8050 (28a)
Main Wall 94.6000 20.8400 73.7600 0.1800 13.2768 (29a)
Wall to Stairs 44.4000 1.8000 42.6000 0.1800 7.6680 (29a)
Total net area of external elements Aum(A, m2) 237.5000 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 63.1786 (33)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 250.0000 (35)
Thermal bridges (Sum(L x Psi) calculated using Appendix K) 1.7115 (36)
Total fabric heat loss (33) + (36) = 74.8901 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 47.2291 46.9729 46.7218 45.5422 45.3215 44.2942 44.2942 44.1039 44.6899 45.3215 45.7680 46.2347 (38)
Heat transfer coeff
122.1192 121.8630 121.6118 120.4323 120.2116 119.1843 119.1843 118.9940 119.5800 120.2116 120.6581 121.1248 (39)
Average = Sum(39)m / 12 = 120.4312 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec
HLP 1.2398 1.2372 1.2346 1.2227 1.2204 1.2100 1.2100 1.2081 1.2140 1.2204 1.2250 1.2297 (40)
HLP (average) 1.2227 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7252 (42)
Average daily hot water use (litres/day) 98.9235 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
108.8158 104.8589 100.9020 96.9450 92.9881 89.0311 89.0311 92.9881 96.9450 100.9020 104.8589 108.8158 (44)
Energy conte 161.3707 141.1359 145.6396 126.9721 121.8328 105.1324 97.4206 111.7916 113.1268 131.8383 143.9118 156.2789 (45)
Energy content (annual) Total = Sum(45)m = 1556.4516 (45)
Distribution loss (46)m = 0.15 x (45)m
24.2056 1.1704 21.8459 19.0458 8.2749 15.7699 14.6131 16.7687 16.9690 19.7757 21.5868 23.4418 (46)
Water storage loss:
Store volume 210.0000 (47)
a) If manufacturer declared loss factor is known (kWh/day): 1.7016 (48)
Temperature factor from Table 2b 0.5400 (49)
Enter (49) or (54) in (55) 0.9188 (55)
Regs Region: England
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CALCULATION OF TARGET EMISSIONS 09 Jan 2014

Total storage loss

28.4842 25.7277 28.4842 27.5653 28.4842 27.5653 28.4842 28.4842 27.5653 28.4842 27.5653 28.4842 (56)
If cylinder contains dedicated solar storage

28.4842 25.7277 28.4842 27.5653 28.4842 27.5653 28.4842 28.4842 27.5653 28.4842 27.5653 28.4842 (57)
Primary loss 23.2624 21.0112 23.2624 22.5120 23.2624 22.5120 23.2624 23.2624 22.5120 23.2624 22.5120 23.2624 (59)
Total heat reguired for water heating calculated for each month

213.1173  187.8747  197.3862  177.0495  173.5794  155.2098 149.1672 163.5382 163.2041 183.5849  193.9892  208.0255 (62)
Solar input 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (63)

Solar input (sum of months) = Sum(63)m = 0.0000 (63)

Output from w/h

213.1173 187.8747 197.3862

)
3

.0495 173.5794 155.20098 149.1672 163.5382 163.2041 183.5849 193.9892 208.0255 (64)
Total per year (kWh/year) = Sum(64)m = 2165.7260 (64)

Heat gains from water heating, kWh/month
95.0530 84.3188 89.8224 82.2801 81.9067 75.0184 73.7896 78.5680 77.6765 85.2335 87.9126 93.3600 (65)

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan ar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 (66)
Lighting gains (calculated in Appendix L, eguation L9 or L9a), also see Table 5

22.6842 20.1479 16.3854 12.4048 9.2727 7.8284 8.4589 10.9952 14.7577 18.7383 21.8704 23.3147 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5

253.8797 256.5142 249.8754 235.7422 217.9016 201.1339 189.9320 187.2975 193.9363 208.0696 225.9102 242.6779 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table

36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 (69)

Pumps, fans 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 3.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)

-109.0080 -109.0080 -109.0080 =-109.0080 =-109.0080 =-109.0080 -109.0080 -109.0080 -109.0080 -109.0080 -109.0080 =-109.0080 (71)
Water heating gains (Table 5)

127.7595 125.4743 120.7291 114.2779 110.0896 104.1922 9
Total internal gains

471.2014 469.0145 453.8679 429.3029 404.1419 380.0325 364.4485 370.7729 383.4561 408.2471 436.7594 458.3545 (73)

o

©

.1796 105.6021 107.8841 114.5612 122.1008 125.4839 (72)

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor
W/m2 or Table 6b or Table 6c Table 6d
North 10.2900 10.6334 0.6300 0.7000 0.7700 33.4394 (74)
South 8.3200 46.7521 0.6300 0.7000 0.7700 118.8765 (78)
West 2.2300 19.6403 0.6300 0.7000 0.7700 13.3852 (80)

Solar gains 165.7011 284.7778 399.7104 517.6058 604.1201 611.5241 584.5973 517.5539 439.7765 317.1302 198.8508 141.6043 (83)
Total gains 636.9025 753.7923 853.5783 946.9088 1008.2620 991.5567 949.0458 888.3268 823.2326 725.3772 635.6102 599.9588 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 56.0131 56.1309 56.2468 56.7977 56.9020 57.3925 57.3925 57.4842 57.2025 56.9020 56.6914 56.4730
alpha 4.7342 4.7421 4.7498 4.7865 4.7935 4.8262 4.8262 4.8323 4.8135 4.7935 4.7794 4.7649
util living area

0.9972 0.9934 0.9833 0.9515 0.8672 0.7054 0.5380 0.5920 0.8289 0.9677 0.9940 0.9979 (86)
MIT 19.6826 19.8613 20.1323 20.4766 20.7706 20.9402 20.9869 20.9797 20.8655 20.4839 20.0167 19.6502 (87)
Th 2 19.8883 19.8904 19.8924 19.9019 19.9037 19.9120 19.9120 19.9136 19.9088 19.9037 19.9001 19.8963 (88)
util rest of house

0.9963 0.9911 0.9773 0.9333 0.8181 0.6099 0.4124 0.4640 0.7510 0.9520 0.9915 0.9972 (89)
MIT 2 18.1445 18.4062 18.7998 19.2938 19.6813 19.8729 19.9074 19.9054 19.8034 19.3138 18.6406 18.1028 (90)
Living area fraction fLA = Living area / (4) = 0.3523 (91)
MIT 18.6864 18.9188 19.2692 19.7105 20.0650 20.2489 20.2877 20.2839 20.1776 19.7260 19.1254 18.6479 (92)
Temperature adjustment 0.0000

adjusted MIT 18.6864 18.9188 19.2692 19.7105 20.0650 20.2489 20.2877 20.2839 20.1776 19.7260 19.1254 18.6479 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation 0.9948 0.9884 0.9729 0.9294 0.8263 0.6414 0.4570 0.5094 0.7727 0.9487 0.9890 0.9960 (94)
Useful gains  633.5633  745.0131  830.4332  880.0729  833.1128 635.9906  433.7023  452.5163  636.0822 688.1605  628.6387  597.5520 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96)

Heat loss rate W
1756.8525 1708.3745 1552.8895 1301.9296 1005.5754 673.2585 439.5144 462.1591 726.7570 1097.0493 1450.9572 1750.0045 (97)
0

Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 .0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

835.7271 647.3789 537.5075 303.7368 128.3121 0.0000 0.0000 0.0000 0.0000 304.2133 592.0694 857.4247 (98)
Space heating 4206.3697 (98)
Space heating per m2 (98) / (4) = 42,7043 (99)

8c. Space cooling requirement

Not applicable
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CALCULATION OF TARGET EMISSIONS n 20
9a. Energy reguirements - Individual heating systems, including micro-CHP
Fraction of space heat from secondary/supplementary system (Table 11) 0.0000 (201)
Fraction of space heat from main system(s) 1.0000 (202)
Efficiency of main space heating system 1 (in %) 93.5000 (206)
Efficiency of secondary/supplementary heating system, % 0.0000 (208)
Space heating requirement 4498.7911 (211)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Space heating requirement
835.7271 647.3789 537.5075 303.7368 128.3121 0.0000 0.0000 0.0000 0.0000 304.2133 592.0694 857.4247 (98)
Space heating efficiency (main heating system 1)
93.5000 93.5000 93.5000 93.5000 93.5000 0.0000 0.0000 0.0000 0.0000 93.5000 93.5000 93.5000 (210)
Space heating fuel (main heating system)
893.8258 692.3838 574.8743 324.8522 137.2322 0.0000 0.0000 0.0000 0.0000 325.3618 633.2293 917.0317 (211)
Water heating requirement
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (215)
Water heating
Water heating requirement
213.1173 187.8747 197.3862 177.0495 173.5794 155.20098 149.1672 163.5382 163.2041 183.5849 193.9892 208.0255 (64)
Efficiency of water heater 79.8000 (216)
(217)m 88.0997 87.8504 87.3540 86.2417 84.0223 79.8000 79.8000 79.8000 79.8000 86.1524 87.6012 88.1912 (217)
Fuel for water heating, kWh/month
241.9047 213.8575 225.9612 205.2946 206.5873 194.4984 186.9264 204.9351 204.5164 213.0931 221.4457 235.8802 (219)
Water heating fuel used 2554.9006 (219)
Annual totals kWh/year
Space heating fuel - main system 4498.7911 (211)
Space heating fuel - secondary 0.0000 (215)
Electricity for pumps and fans:
central heating pump 30.0000 (230c)
main heating flue fan 45.0000 (230e)
Total electricity for the above, kWh/year 75.0000 (231)
Electricity for lighting (calculated in Appendix L) 400.6109 (232)
Total delivered energy for all uses 7529.3025 (238)
12a. Carbon dioxide emissions - Individual heating systems including micro-CHP
Energy Emission factor Emissions
kWh/year kg CO2/kiWh kg CO2/year
Space heating - main system 1 4498.7911 0.2160 971.7389 (261)
Space heating - secondary 0.0000 0.0000 0.0000 (263)
Water heating (other fuel) 2554.9006 0.2160 551.8585 (264)
Space and water heating 1523.5974 (265)
Pumps and fans 75.0000 0.5190 38.9250 (267)
Energy for lighting 400.6109 0.5190 207.9170 (268)
Total CO2, kg/m2/year 1770.4394 (272)
Emissions per m2 for space and water heating 15.4680 (272a)
Fuel factor (electricity) 1.5500
Emissions per m2 for lighting 2.1108 (272b)
Emissions per m2 for pumps and fans 0.3952 (272¢)
Target Carbon Dioxide Emission Rate (TER) = (15.4680 * 1.55) + 2.1108 + 0.3952, rounded to 2 d.p. 26.4800 (273)
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FULL SAP CALCULATION PRINTOUT
Calculation Type: New Build (As Designed)

Energy Calculations Ltd

SAP & CODE # SBEM # DESIGN

CALCULATION OF FABRIC ENERGY EFFICIENCY 09 Jan 20

SAP 2012 WORKSHEET FOR New Build (As Designed)
CALCULATION OF FABRIC ENERGY EFFICTENCY 09

Jan 2014

(Version 9.92,

January 2014)

1. Overall dwelling dimensions

Area Storey height Volume
(m2) (m) (m3)
Ground floor 98.5000 (1b) x 2.5000 (2b) = 246.2500 (1b) - (3b)
Total floor area TFA = (la)+(lb)+(lc)+(ld)+(le)... (In) 98.5000 (4)
Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e) ... (3n) = 246.2500 (5)
2. Ventilation rate
main secondary other total m3 per hour
heating heating
Number of chimneys 0 + 0 + 0 0 * 0.0000 (6a)
Number of open flues 0 + 0 + 0 0 * 0.0000 (6b)
Number of intermittent fans 3 * 30.0000 (7a)
Number of passive vents 0 * 0.0000 (7o)
Number of flueless gas fires 0 * 0.0000 (7¢)
Air changes per hour
Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+ (7o) +(7c) = 30.0000 / (5) = 0.1218 (8)
Pressure test Yes
Measured/design AP50 3.0000
Infiltration rate 0.2718 (18)
Number of sides sheltered 2 (19)
Shelter factor (200 = 1 - [0.075 x (19)] = 0.8500 (20)
Infiltration rate adjusted to include shelter factor (21) = (18) x (20) = 0.2311 (21)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Wind speed 5.1000 5.0000 4.9000 4.4000 4.3000 3.8000 3.8000 3.7000 4.0000 4.3000 4.5000 4.7000 (22)
Wind factor 1.2750 1.2500 1.2250 1.1000 1.0750 0.9500 0.9500 0.9250 1.0000 1.0750 1.1250 1.1750 (22a)
Adj infilt rate
0.2946 0.2888 0.2830 0.2542 0.2484 0.2195 0.2195 0.2137 0.2311 0.2484 0.2599 0.2715 (22b)
Effective ac 0.5434 0.5417 0.5401 0.5323 0.5308 0.5241 0.5241 0.5228 0.5267 0.5308 0.5338 0.5369 (25)
3. Heat losses and heat loss parameter
Element Gross Openings NetArea U-value A XU K-value A X K
m2 m2 m2 W/m2K W/K kJ/m2K kJ/K
Door 1.8000 1.0000 1.8000 (26)
Windows (Uw = 1.00) 20.8400 0.9615 20.0385 (27)
Floor 98.5000 0.1000 9.8500 110.0000 10835.0000 (28a)
Main Wall 94.6000 20.8400 73.7600 0.1600 11.8016 60.0000 4425.6000 (29a)
Wall to Stairs 44.4000 1.8000 42.6000 0.2041 8.6939 190.0000 8094.0000 (29a)
Total net area of external elements Aum(A, m2) 237.5000 (31)
Fabric heat loss, W/K = Sum (A x U) (26) ...(30) + (32) = 52.1839 (33)
Party Ceilings 1 98.5000 30.0000 2955.0000 (32b)
Internal Wall 1 103.8000 9.0000 934.2000 (32¢)
Heat capacity Cm = Sum(A x k) (28)...(30) + (32) + (32a)...(32e) = 27243.8000 (34)
Thermal mass parameter (TMP = Cm / TFA) in kJ/m2K 276.5868 (35)
Thermal bridges (Sum(L x Psi) calculated using Appendix K) 4.7991 (36)
Total fabric heat loss (33) + (36) = 56.9830 (37)
Ventilation heat loss calculated monthly (38)m = 0.33 x (25)m x (5)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(38)m 44.1574 44.0205 43.8863 43.2559 42.1379 42.5889 42.5889 42.4872 42.8004 43.1379 43.3765 43.6260 (38)
Heat transfer coeff
101.1405  101.0035 100.8693  100.2389  100.1210 99.5719 99.5719 99.4702 99.7834 100.1210  100.3596  100.6090 (39)
Average = Sum(39)m / 12 = 100.2384 (39)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
HLP 1.0268 1.0254 1.0241 1.0177 1.0165 1.0109 1.0109 1.0099 1.0130 1.0165 1.0189 1.0214 (40)
HLP (average) 1.0176 (40)
Days in month
31 28 31 30 31 30 31 31 30 31 30 31 (41)
4. Water heating energy requirements (kWh/year)
Assumed occupancy 2.7252 (42)
Average daily hot water use (litres/day) 98.9235 (43)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Daily hot water use
108.8158 104.8589 100.9020 96.9450 92.9881 89.0311 89.0311 92.9881 96.9450 100.9020 104.8589 108.8158 (44)
Energy conte 161.3707 141.1359 145.6396 126.9721 121.8328 105.1324 97.4206 111.7916 113.1268 131.8383 143.9118 156.2789 (45)
Energy content (annual) Total = Sum(45)m = 1556.4516 (45)
Distribution loss (46)m = 0.15 x (45)m
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (46)
Water storage loss:
Total storage loss
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0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (56)
If cylinder contains dedicated solar storage
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (57)
Primary loss 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (59)

Heat gains from water heating, kWh/month
34.2913 29.9914 30.9484 26.9816 25.8895 22.3406 20.7019 23.7557 24.0394 28.0156 30.5813 33.2093 (65)

5. Internal gains (see Table 5 and 5a)

Metabolic gains (Table 5), Watts

Jan ar Apr May Jun Jul Aug Sep Oct Nov Dec
(66)m 136.2600 136€.2600 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 136.2600 (66)
Lighting gains (calculated in Appendix L, eqguation L9 or L9a), also see Table 5

22.6842 20.1479 16.3854 12.4048 9.2727 7.8284 8.4589 10.9952 14.7577 18.7383 21.8704 23.3147 (67)

Appliances gains (calculated in Appendix L, equation L13 or Ll3a), also see Table 5
253.8797 256.5142 249.8754 235.7422 217.9016 201.1339 189.9320 187.2975 193.9363 208.0696 225.9102 242.6779 (68)
Cooking gains (calculated in Appendix L, equation L15 or Ll5a), also see Table 5
36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 36.6260 (69)
Pumps, fans 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 (70)
Losses e.g. evaporation (negative values) (Table 5)
-109.0080 -10°9.0080 -109.0080 -109.0080 -109.0080 =-109.0080 -109.0080 -109.0080 -109.0080 -109.0080 -109.0080 -109.0080 (71)
Water heating gains (Table 5)
46.0904 44.6300 41.5973 37.4744 34.7977 31.0287 27.8251 31.9297 33.3881 37.6554 42.4740 44.6361 (72)
Total internal gains
386.5324 385.1702 371.7362 349.4994 325.8500 303.8690 290.0940 294.1005 305.9602 328.3413 354.1326 374.5067 (73)

6. Solar gains

[Jan] Area Solar flux g FF Access Gains
m2 Table 6a Specific data Specific data factor
W/m2 or Table 6b or Table 6c Table 6d
North 10.2900 10.6334 0.2500 0.7000 0.7700 13.2696 (74)
South 8.3200 46.7521 0.2500 0.7000 0.7700 47.1732 (78)
West 2.2300 19.6403 0.2500 0.7000 0.7700 5.3116 (80)
Solar gains 65.7544 113.0071 158.6152 205.3991 239.7302 242.6683 231.9830 205.3785 174.5145 125.8453 78.9090 56.1922 (83)

Total gains 452.2868 498.1772 530.3514 554.8986 565.5802 546.5373 522.0771 499.4790 480.4747 454.1866 433.0416 430.6989 (84)

7. Mean internal temperature (heating season)

Temperature during heating periods in the living area from Table 9, Thl (C) 21.0000 (85)
Utilisation factor for gains for living area, nil,m (see Table 9a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
tau 74.8239 74.9253 75.0250 75.4968 75.5858 76.0026 76.0026 76.0803 75.8415 75.5858 75.4061 75.2191
alpha 5.9883 5.9950 6.0017 6.0331 6.0391 6.0668 6.0668 6.0720 6.0561 6.0391 6.0271 6.0146
util living area

0.9997 0.9994 0.9986 0.9951 0.9801 0.9153 0.7736 0.8184 0.9629 0.9962 0.9994 0.9998 (86)
MIT 19.8891 19.9865 20.1616 20.4057 20.6610 20.8766 20.9692 20.9560 20.7967 20.4703 20.1346 19.8677 (87)
Th 2 20.0611 20.0622 20.0633 20.0686 20.0696 20.0743 20.0743 20.0751 20.0725 20.0696 20.0676 20.0655 (88)
util rest of house

0.9996 0.9992 0.9979 0.9926 0.9677 0.8573 0.6432 0.6988 0.9327 0.9938 0.9991 0.9997 (89)
MIT 2 19.0354 19.1336 19.3096 19.5571 19.8081 20.0054 20.0651 20.0602 19.9394 19.6227 19.2863 19.0177 (90)
Living area fraction fLA = Living area / (4) = 0.3523 (91)
MIT 19.3362 19.4341 19.6098 19.8560 20.1086 20.3123 20.3836 20.3758 20.2414 19.9213 19.5852 19.3171 (92)
Temperature adjustment 0.0000

adjusted MIT 19.3362 19.4341 19.6098 19.8560 20.1086 20.3123 20.3836 20.3758 20.2414 19.9213 19.5852 19.3171 (93)

8. Space heating requirement

Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec

Utilisation 0.9995 0.9990 0.9975 0.9919 0.9684 0.8750 0.6908 0.7423 0.9397 0.9933 0.9989 0.9996 (94)
Useful gains 452.0637 497.6716 529.0293 550.3957 547.6906 478.2369 360.6462 370.7881 451.4898 451.1559 432.5722 430.5426 (95)
Ext temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000 (96

Heat loss rate W
1520.7674 1467.9932 1322.3717 1098.2206 841.8749 568.7845 376.7404 395.4742 612.8111 933.2589 1253.0069 1520.9197 (97)

Month fracti 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 (97a)
Space heating kWh

795.1155 652.0562 590.2468 394.4339 218.8731 0.0000 0.0000 0.0000 0.0000 358.6847 590.7130 811.2405 (98)
Space heating 4411.3638 (98)
Space heating per m2 (98) / (4) = 44,7854 (99)

8c. Space cooling requirement

Calculated for June, July and August. See Table 10b

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Ext. temp. 4.3000 4.9000 6.5000 8.9000 11.7000 14.6000 16.6000 16.4000 14.1000 10.6000 7.1000 4.2000
Heat loss rate W
0.0000 0.0000 0.0000 0.0000 0.0000 935.9761 736.8322 755.9739 0.0000 0.0000 0.0000 0.0000 (100)
Utilisation 0.0000 0.0000 0.0000 0.0000 0.0000 0.7437 0.8435 0.8149 0.0000 0.0000 0.0000 0.0000 (101)
Useful loss 0.0000 0.0000 0.0000 0.0000 0.0000 696.0883 621.5016 616.0090 0.0000 0.0000 0.0000 0.0000 (102)
Total gains 0.0000 0.0000 0.0000 0.0000 0.0000 743.0182 712.1824 687.5995 0.0000 0.0000 0.0000 0.0000 (103)
Month fracti 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 (103a)
Space cooling kWh
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0.0000 0.0000 0.0000 0.0000 0.0000 33.7895 67.4665 53.2633 0.0000 0.0000 0.0000 0.0000 (104)
Space cooling 154.5194 (104)
Cooled fraction fC = cooled area / (4) = 1.0000 (105)
Intermittency factor (Table 10b)

0.0000 0.0000 0.0000 0.0000 0.0000 0.2500 0.2500 0.2500 0.0000 0.0000 0.0000 0.0000 (106)
Space cooling kWh

0.0000 0.0000 0.0000 0.0000 0.0000 8.4474 16.8666 13.3158 0.0000 0.0000 0.0000 0.0000 (107)
Space cooling 38.6298 (107)
Space cooling per m2 0.3922 (108)
Energy for space heating 44.7854 (99)
Energy for space cooling 0.3922 (108)
Total 45.1776 (109)
Dwelling Fabric Energy Efficiency (DFEE) 45.2 (109)
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