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1.0 EXECUTIVE SUMMARY 
 
QuinnRoss Consultants was commissioned by Wimshurst Pelleriti to develop an Energy Strategy for the 
proposed 26-28 Priests Bridge development that would demonstrate how it will provide heating and power 
and meet the energy and carbon emission targets set by national and local policy. This energy strategy 
concerns the planning policies and regulations that apply to the proposed development and the sustainability 
strategies employed at the site. The relevant targets are noted, and we will outline the best methods to allow 
compliance with them. 
 
The new development is expected to comprise 9 no. residential units, mainly one and two-bedroom 
apartments, a flexible commercial space at ground floor level beneath 7 no. of the residential units and a 
larger flexible commercial unit at the rear with 2 no. residential units at first floor level. 
 
This development will be subject to the following requirements: 
 

Requirement Description / Summary 

Building Regulations Part L1A 
Each individual dwelling must have better building fabric and energy 
performance when compared to a Target Emission Rate (TER) 

Building Regulations Part L2A 
The commercial areas must have a Building�s Emission Rate (BER) 
equal to or less than the calculated Target Emissions Rate (TER) 

EPC 
An EPC calculation must be carried out upon completion by an 
experienced engineer accredited with a well-established professional 
body 

Richmond Borough Local Plan LP22 
All new residential dwellings must have CO2 emissions 35% better than 
the current 2013 Building Regulations 

Richmond Borough Local Plan LP22 
All new commercial buildings must have CO2 emissions 35% better 
than the current 2013 Building Regulations 

Richmond Borough Core Strategy 
CP22 

All new developments must have a 20% reduction of CO2 via 
renewable technology 

BREEAM Excellent 
All new commercial developments must aim for BREEAM �Excellent�, 
which is a BREEAM score of at least 70% 

Table 1: Summary of energy and sustainability targets 
 
To achieve the above targets, the following energy reduction methods will be required, using the London 
Plan�s Energy Hierarchy: 
 

Method Description / Summary 
Be Lean 

Building form 
The building form must be optimised to help limit any unnecessary 
energy use. 

High performing building thermal 
envelope  

Construction U-values performing substantially above the current 
building regulations. 

Low infiltration  Air tightness no higher than 5.0 m³/m²h. 

Daylight strategy  
The maximisation of daylight within a building can reduce lighting 
demand significantly. 

Natural ventilation 
All residential areas will be naturally ventilated and use opening 
windows and night time purging. 

Highly efficient lighting with 
controls  

LEL lighting, such as LED lighting, installed throughout with daylight 
and PIR sensors where possible. 

Highly efficient HVAC systems 
Only specifying highly efficient heat pumps in the residential and 
commercial spaces with high heating CoP and cooling SEER�s. 

Insulated pipe work 
All Internal heating pipework will be insulated to a standard beyond 
building regulation requirements. 
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Unregulated Energy Use 

Efforts will be made to reduce the unregulated emissions by providing 
�best in class� (�A� rated or equivalent) white goods and energy 
display devices that show electricity use to encourage residents to save 
energy. 

Be Clean 

District Heating 

The nearest existing and potential DH networks are 3-6 km from the 
site which is an unfeasible distance and pipe lines would have to cross 
the River Thames and several major road and rail lines. DH is therefore 
not considered. 

Combined Heat and Power (CHP) 
for residential spaces 

Although it is not unfeasible to install a CHP engine for this 
development it must be noted that the development is relatively small, 
and a smaller / micro CHP would be the only feasible option. Smaller 
CHP engines are much less efficient than larger ones, having a worse 
heat to power ratio. This means that they do not enable as large a CO2 
reduction as they would for a larger development. CHP is therefore not 
considered. 

Be Green 

Solar photovoltaic (PV) panels for 
commercial spaces 

27 m2 of PV panels will be located at roof level. The SunForte 
PM096B00 product is used. This currently has a highly efficient 
modular panel efficiency of 19.6% and, although more expensive than 
less efficient cheaper models, they offer greater output for less panel 
area when compared to less efficient models. The PV�s will be laid 
horizontal/flat and evenly distributed among the apartments based on 
panel area/floor area. 

Air source heat pumps 

Both residential and commercial spaces will heat pumps. The 
residential areas will use air to water heat pumps for heating & 
hot water and commercial spaces will use air source heat pumps 
for heating & cooling. 

Table 2: Summary of energy hierarchy Lean, Clean & Green methods 
 

Thermal and Energy Modelling Results 
 
All commercial and residential apartments have been analysed for their energy use using approved energy 
modelling software.  The domestic predicted and saved tonnes of CO2 are shown below: 
 

 
Table 3: Summary of domestic CO2 emissions and savings 
 

Scenario
Regulated t/CO2 

year

Regulated 

t/CO2 year
%

Baseline: Part L 2013 of the Building 
Regulations Compliant Development

17.8 Savings From Energy Demand Reduction 2.7 15%

After Energy Demand Reduction 15.1 Savings From Heat Network / CHP 0 0%

After Heat Network / CHP 15.1 Savings From Renewable Energy 4.2 23%

After Renewable Energy 11.0 Cumulative On-Site Savings 6.8 38%

Domestic

Annual 

Shortfall (t/CO2 

year)

Cumulative 
Shortfall 

(t/CO2 year)

Total Target Savings 6.2 -

Shortfall -0.6 -18.1

Domestic
Regulated Domestic Carbon 

Dioxide Savings
Scenario
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Figure 1: Summary of domestic CO2 emissions and savings 
 
As the results above show, when including all available Lean and Green technologies and methods, the 
domestic areas of the building will achieve a 38% improvement over current Building Regulations. 
 
The non-domestic predicted and saved tonnes of CO2 are shown below. Please note this is for all commercial 
units combined: 
 
 

 
 
Table 4: Summary of non-domestic CO2 emissions and savings 
 

Scenario
Regulated t/CO2 

year

Regulated 

t/CO2 year
%

Baseline: Part L 2013 of the Building 
Regulations Compliant Development

16.3 Savings From Energy Demand Reduction 1.6 10%

After Energy Demand Reduction 14.7 Savings From Heat Network / CHP 0 0%

After Heat Network / CHP 14.7 Savings From Renewable Energy 2 15%

After Renewable Energy 12.3 Cumulative On-Site Savings 4.0 24%

Non-Domestic

Annual 

Shortfall (t/CO2 

year)

Cumulative 
Shortfall 

(t/CO2 year)

Total Target Savings 5.7 -

Shortfall 1.7 51.5

Non-Domestic
Scenario

Regulated Non-Domestic 
Carbon Dioxide Savings
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Figure 2: Summary of non-domestic CO2 emissions and savings 
 
As the results above show, when including all available Lean technologies and methods, the commercial areas 
of the building will achieve a 24% improvement over current Building Regulations. 
 
The Site-Total predicted and saved tonnes of CO2 are shown below: 
 

 
Table 5: Summary of site total CO2 emissions and savings 
 
All inputs, L1A SAP outputs and L2A BRUKL documents can be found in the appendices. 
 

BREEAM 
 
QuinnRoss has issued a BREEAM New Construction 2018 pre-assessments, document reference no: P1567-
BREEAM-01 issued 31/01/19. This report states the building will potentially achieve a BREEAM score of 72% 
which is an �Excellent� rating. 
 
 
 

Scenario
Total Regulated 

Emissions (t/CO2 yr)
CO2 Savings 
(t/CO2/yr)

Percentage Saving 
(%)

Part L 2013 Baseline 34 - -

Be Lean 30 4 12%

Be Clean 30 0 0%

Be Green 23 7 19.3%

CO2 Savings Off-set (t/CO2/yr)

Site Total

33
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Improvements Over Previous Scheme 

QuinnRoss has issued a previous energy strategy for this scheme, P1591-ENE-01 issued 30 January 2019, which 
used a more conventional boiler system in the residential apartments and the scheme as a whole reduced 
t/CO2 by 12% over Building Regulations. This new addendum with its proposed heat pump system will reduce 
CO2 further, a 21% reduction over Building Regulations, nearly double the previous scheme�s savings. The 
figure below shows this saving: 

Figure 3: Comparison of current and previous scheme 

http://www.quinnross.com
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2.0 INTRODUCTION 

QuinnRoss Consultants was commissioned by Wimshurst Pelleriti to develop an energy assessment for the 
proposed Priests Bridge development that would demonstrate how it will provide heating, power and meet 
the energy and carbon emission targets set by national and local policy. 

The site is located on 26-28 Priests Bridge, East Sheen, in the London Borough of Richmond. See site image 
below: 

Figure 4: Site plan of site 

The new development is expected to comprise 9 no. residential units, mainly one and two-bedroom 
apartments, a flexible commercial space at ground floor level beneath 7 no. of the residential units and a 
larger flexible commercial unit at the rear with 2 no. residential units at first floor level. 

3.0 PLANNING POLICY AND LEGISLATION 

This section describes the planning policies and regulations that will affect the proposed development. These 
are outlined below: 

 Building Regulations Part L2A 2013, new buildings other than dwellings.

 Building Regulations Part L1A 2016, new dwellings.

 Energy Performance Certificate (EPC).

 London Borough of Richmond Core Strategy.

 London Borough of Richmond Development Management Plan.

 London Borough of Richmond Local Plan.

 The London Plan 2016.

 BREEAM UK New Construction 2018.

http://www.quinnross.com
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Figure 5: Document front cover images of applicable policies 

3.01 Building Regulations Part L1A 

The residential areas of the development will be subject to the Building Regulations Conservation of Fuel and 
Power in new dwellings Part L1A (ADL1A). Each individual dwelling will subject to the Standard Assessment 
Procedure (SAP) calculation which will determine energy consumption, therefore CO2 emissions, in kWh/m2/yr 
and a Target Fabric Energy Efficiency (TFEE) value. This effectively requires a minimum level of building fabric 
and energy performance when compared to a Target Emission Rate (TER) which is determined by the 
approved SAP software (kg/CO2/m2/yr). 

The Target Emissions Rate is a limit of kg CO2 per m2 based on regulated loads of the building. Regulated loads 
refer to heating, cooling, auxiliary, lighting and DHW energy consumption, end uses related to the quality of 
the building construction and design. Unregulated loads are energy consuming end uses related to occupant�s 
behaviour, such as computers, lifts or escalators. 

3.02 Building Regulations Part L2A 

The commercial areas of the development will be subject to the Approved Document Part L2A 2013 (ADL2A), 
for new non-domestic buildings. It sets out requirements for limiting carbon emissions from buildings. It is a 
mandatory requirement that calculations must be carried out to show the Building�s Emission Rate (BER) is 
equal to or less than the calculated Target Emissions Rate (TER). These calculations must be undertaken by a 
Dynamic Simulation Modelling (DSM) software approved for such calculations. Part L2A defines five 
methodology and criteria, the first three can be tested at this design stage. These are described below: 

 Criterion 1 � Carbon Emissions Target: Part L 2013 requires that the building�s CO2 Emission Rate

(BER) is equal to or lower than a Target CO2 Emission Rate (TER). The two calculations must be

performed in a prescribed way using the same approved modelling software.

 Criterion 2 � Limit to design flexibility: This criterion ensures the building fabric and HVAC systems

have a minimum specified performance, e.g. U-value of walls to be no higher than 0.35 W/m2.K.

 Criterion 3 � Limits to Solar Gains: Any zone in the actual building that is an occupied space will be

subject to a solar gain limit.

http://www.quinnross.com
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There are two further criteria for compliance, which must be determined at the completion of the building. 
 

3.03 Energy Performance Certificate (EPC) 
 
It is a requirement for all new non-dwellings over 500m² frequently visited by the public and all new dwellings 
marketed for sale to undergo predicted energy consumption calculations and have the results displayed in the 
form of an EPC. 
 
The only target for the EPC calculation is that defined by the Minimum Energy Efficiency Standards (MEES). 
MEES makes it illegal to rent, sell or lease a residential unit that achieves an EPC band F or worse. This 
regulation is more focussed on existing dwellings however and a new development is unlikely to encounter 
such low EPC scoring. 
 

3.04 Richmond Borough Council Policies 
 
The proposed building falls within the administrative area of the London Borough of Richmond who have a set 
of requirements for new developments outlined in several policy documents: 
 

 Core Strategy 

 Development Management Plan 

 Richmond Local Plan 

The documents above outline a number of topics related to development, such as flood risks, biodiversity and 
town planning, however this report is focused on the energy related requirements which are summarised in 
this section. 
 
3.04.01 Core Strategy 
 

 CP1 � All new commercial buildings must achieve BREEAM �Excellent�. 

 CP2 � All new development must outline how they will minimise energy consumption. 

 CP2 � All new developments must evaluate decentralised energy where appropriate. 

 CP2 � All new developments must have a 20% reduction of CO2 via renewable technology. 

3.04.02 Development Management Plan 
 

 DM SD1 � All new development must achieve 'zero carbon' standards from 2016. 

 DM SD2 � Some form of low carbon renewable and/or de-centralised energy will be expected in some 

form. 

 DM SD2 � New development must conform to the London Plan 2016�s Energy Hierarchy approach to 

design: 1) minimise energy used on site, then 2) use low carbon technologies, finally 3) include 

renewable sources. 

 DM SD2 � New development will be expected to connect to existing or planned decentralised energy 

networks. 

 DM SD 9 � New developments must achieve at least 2 credits under BREEAM New Construction 2018 

Wat 01 Water Consumption. 

3.04.03 Local Plan 
 

 LP20 � New developments should look to minimise energy consumption through the London Plan 

2016�s cooling hierarchy. 

 LP22 � New residential developments must achieve water consumption of no more than 110 

l/pers/day. 

http://www.quinnross.com
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 LP22 � All new commercial buildings must achieve BREEAM �Excellent�. 

 LP22 � All new residential developments, under 10 units, must achieve CO2 emissions 35% better than 

Building Regulations 2013. 

 LP22 � All new commercial developments must achieve CO2 emissions 35% better than Building 

Regulations 2013. 

 LP22 � All New development must conform to the London Plan 2016�s Energy Hierarchy approach 

(see DM SD2 above). 

 LP22 � New development will be expected to connect to existing or planned decentralised energy 

networks. 

Please note policy DM SD 1 and LP22 contradict each other as they require different CO2 reduction targets, 
one requiring zero carbon and one requiring 35% reduction of CO2 emissions, as this development is less than 
10 units.  
 
It is assumed that Local Plan policy LP22 is the overriding requirement and the development�s residential areas 
will aim for a 35% reduction in CO2 over Building Regulations 2013. 
 

3.05 London Plan 2016 
 
All local policies refer to the requirements of The London Plan 2016. 
 
The London Plan 2016 outlines a number of policies to underpin London�s response to climate change. These 
policies cover adaptation, waste, aggregates, contaminated land, hazardous substances and most applicable to 
this development climate change mitigation. The key policies within the London Plan relating to energy 
consumption and CO2 emissions include the following policies: 
 

 5.2 Minimising Carbon Dioxide Emissions  

 5.3 Sustainable Design and Construction 

 5.5 Decentralised Energy Networks 

 5.6 Decentralised Energy in Development Proposals 

 5.7 Renewable Energy 

 5.9 Overheating and Cooling 

3.06 BREEAM 2018 
 
The Building Research Establishment Environmental Assessment Method (BREEAM) seeks to minimise the 
adverse effects of buildings (new build and refurbishment) on the environment. It also aims to enable 
developments to be recognised according to their environmental benefits; provide a credible, environmental 
label for buildings; and to stimulate demand for environmentally sustainable buildings. 
 
Buildings assessed under BREEAM are distributed points based on the total number of BREEAM criteria met 
and their respective environmental weightings. Although BREEAM targets vary between dwelling and non-
dwelling buildings the categories are generally as follows: 
 

 Management 

 Health and wellbeing 

 Energy 

 Transport 

 Water 

 Materials 

 Waste 

 Land use and ecology 

http://www.quinnross.com


 
 

Page 12 of 38 
  www.quinnross.com 
 

 Pollution 

 Innovation 

BREEAM compliance requirements will be building dependent and cannot be specified in detail at this stage. 
However, for information purposes the BREEAM rating benchmarks for new construction projects assessed 
under BREEAM UK New Construction, Non-domestic Buildings, 2018 are as follows: 
 

 
Figure 6: BREEAM score ratings based on BREEAM UK New Construction, Non-domestic Buildings, 2018 
 
Please note as mentioned above, local policy requires this development to achieve BREEAM �Excellent�, for all 
commercial spaces. There is currently no BREEAM applicable for residential spaces, therefore no targets for 
these spaces. 
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4.0 ENERGY HIERACHY 
 
As part of our aims to provide a sustainable development we will be following the widely adopted energy 
hierarchy originally outlined in the London Plan policy. The hierarchy shown below guides our approach to 
minimising the energy use within the building and to create a comfortable internal environment. This consists 
of three best practice criteria: Be Lean, Be Clean and Be Green to achieve Low energy and carbon design. 
 

 
Figure 7: London Plan�s energy hierarchy 
 
The design team has taken the above criteria and applied the most feasible measures to the building. 
 

4.01  Be Lean 
 
4.01.01  Building Form  
 
The first thing to consider under passive design measures is how the building form can be best optimised and 
influenced to help limit any unnecessary energy use. The building form design includes the following to reduce 
energy use: 
 

 Natural ventilation openings in the residential areas to avoid the use of mechanical 

ventilation or cooling systems. 

 Generous floor to ceiling heights to help optimise daylight penetration into spaces. 

 Dual aspect glazing or rooflights were available to optimise daylight and uniformity, which 

limits the need for artificial lighting. 

 External shading / Bris soleil used for the large commercial space to reduce solar gains. 

4.01.02 Building Envelope Thermal Performance 
 
As there is no cooling for occupants for the residential the highest energy emitting end use will be heating. The 
most effective way of keeping heating energy consumption to a minimum is to ensure the building uses high 
performing fabric properties. It is proposed the building is well insulated and uses high performing 

http://www.quinnross.com
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constructions substantially above the current minimum requirement of the building regulations. As a result, 
the following construction U-values (W/m².K) are proposed: 
 

Envelope Element 
U-Value W/m².K 

Domestic Non-Domestic 
Wall 0.18 0.22 
Roof 0.13 0.18 
Floor 0.13 0.18 
Glazing 1.40 1.60 

Table 6: Proposed U-values for domestic and non-domestic 
 
Please note further reduction in U-values is feasible for the commercial spaces, however these spaces are 
likely to have a retail or office use with a high glazing ratio where heating is a smaller energy using end use. 
Further reduction in U-values will likely gain little to no energy reduction and cause issues for overheating or 
increase cooling demand. 
 
4.01.03 Air Infiltration 
 
Uncontrolled air infiltration in a building can contribute to a significant proportion of heat losses particularly in 
well insulated modern buildings. An air permeability of no greater than 5.0 m³/m²h is proposed. 
 
4.01.04 Daylight strategy 
 
The provision of artificial lighting accounts for a significant proportion of most building�s primary energy 
consumption. The maximisation of daylight within a building can reduce this demand significantly. The below 
items will be considered during the design development period throughout the contract: 
 

 Generous floor to ceiling heights. 

 Dual aspect glazing in areas where possible. 

 Daylight dimmable and occupancy sensors where possible. 

4.01.05 Natural ventilation 
 
Natural ventilation to be used in all commercial and residential areas where possible using the following 
methods: 

 Opening windows and balcony doors. 

 Exposed soffits to utilise thermal mass cooling effect. Please note, an unexposed soffit would 

be a ceiling covered with a fixed structure, such as ceiling tiles for example. 

 Night purging/ventilation. 

Please note having exposed soffits will only be effective when used in conjunction with night 
purging/ventilation. It will also have effects on the acoustics of the room. 
 
4.01.06 Energy efficient services 
 
A number of energy efficient HVAC and lighting strategies are proposed for the development: 
 

 Lighting � Low Energy Lighting (LEL), such as LED�s, will be installed throughout and be 

chosen to minimise over-illumination. 

 User controls � Efficient and user-friendly controls will be specified throughout all buildings. 

 Residential Heating � The residential areas will be highly insulated for low space heating 

requirements. Heating and hot water demand will be provided by high efficiency heat pumps 

(outlined in section 4.03). 
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 Commercial Cooling � Efficient mechanical equipment (lighting, fans etc) will be specified to 

minimise internal gains. Solar control glazing will be used to reduce solar gain. Openable 

windows will be provided to allow for natural ventilation. 

 Air conditioning � The commercial units will be comfort cooled and a heat pump cooling 

system will be used with a cooling Seasonal Energy Efficiency Rating (SEER) of at least 4.0 is 

proposed. 

4.01.07 Insulated pipework 
 
All Internal heating pipework, particularly those located in internal public corridors, will be insulated to a 
standard beyond building regulation requirements. This will minimise issues of internal heat gain and avoid the 
need for any additional ventilation or cooling. 
 
4.01.08 Unregulated energy use 
 
In addition, efforts are being made to reduce the unregulated emissions by providing �best in class� (�A� rated 
or equivalent) white goods and energy display devices that show electricity use to encourage residents to save 
energy.  
 
Please note the benefits of high efficiency appliances cannot be included in any results shown in this report. 
These measures interact to some degree (e.g. more low energy lighting reduces the ancillary heat gains from 
lighting, so increases the space heating demand) so comparisons of individual results can produce apparent 
anomalies and are not provided as a result. 
 

4.02 Be Clean  
 
4.02.01 District Heating (DH) Networks 
 
The next stage of the London Plan hierarchy is to look at the availability of decentralised heat networks within 
the vicinity of the development. Consideration should be given to connecting to these networks should there 
be one close to the development, or if a network is proposed for the local area. The image below shows the 
location of the site on the current London Heat Map (https://maps.london.gov.uk/webmaps/heatmap/): 
 

 
Figure 8: London heat map image showing site 
 
The nearest existing DH network is located 6 km away in Pimlico. This is too far to allow for a feasible 
connection.  
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The nearest proposed network is the proposed Hammersmith & Fulham network, around 3 km from the site. 
This distance is also too far for a feasible connection and such a connection would have to cross the River 
Thames and several mainline network railways and main roads. 
 
DH is therefore unfeasible and not considered. 
 
4.02.02 Combined Heat and Power (CHP) 
 
Although it is not unfeasible to install a CHP engine for this development it must be noted that the 
development is relatively small, and a smaller / micro CHP would be the only feasible option. Smaller CHP 
engines are much less efficient than larger ones, having a worse heat to power ratio. This means that they do 
not enable as large a CO2 reduction as they would for a larger development. Furthermore, the GLA published 
guidance in April 2015 stating that it is not expected for smaller sites (less than 500 dwellings) to carry out a 
full feasibility analysis for the use of CHP. CHP is therefore not considered. 
 

4.03 Be Green 
 
The final part of the hierarchy is to minimise carbon dioxide emissions using renewable / Low or Zero Carbon 
(LZC) technologies. The implementation of renewables will almost certainly be required to meet the zero 
carbon targets of the residential elements. An initial LZC tech feasibility study has been carried out, shown in 
appendix A, and the most appropriate product available is solar photovoltaic (PV) panels. 
 
4.03.01 Solar PV Panels 
 
PV�s are well suited for use as the renewable energy solution for the proposed development. The electricity 
that is generated by them can be used for a wide range of applications on site and can also be exported to the 
National Grid. 
 
27 m2 of PV panels will be located at roof level. The SunForte PM096B00 product is used. This currently has a 
highly efficient modular panel efficiency of 19.6% and, although more expensive than less efficient cheaper 
models, they offer greater output for less panel area when compared to less efficient models. The PV�s will be 
laid horizontal/flat and evenly distributed among the residential areas based on panel/floor area. 
 
Please note it is not intended for the commercial units to be connected to the PV panels. The uncertain nature 
of these units makes it difficult to predict the effectiveness of any renewable technology on these units. 
 
Product information for the proposed PV units can be found in appendix E. 
 
A proposed roof layout showing the location of the PV panels is shown in appendix F. 
 
4.03.02 Air Source Heat Pumps 
 
Considering future revisions to Building Regulations energy and CO2 calculations the most CO2 neutral heating 
system available is a highly efficient heat pump systems for space heating and hot water. The proposed heat 
pump system for this development is a Mitsubishi Ecodan system with a 290% heating efficiency. 
 
Product information for the proposed heat pump system can be found in appendix G. 
 
The commercial units will also use a commercial VRF heat pump system for heating and cooling. A 
manufacturer has not been selected yet, however the heating and cooling efficiencies used for this strategy 
are very typical for developments of this type. 
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5.0 THERMAL & ENERGY MODELLING, & BREEAM RESULTS 
 

5.01 Software Used 
 
5.01.01 Part L2A for Commercial Areas 
 
All Part L2A calculations will use the Dynamic Simulation Modelling (DSM) method. The software used is the 
Integrated Environmental Suite (IES) software Virtual Environment (VE) Version 2018.0.1.0. IESVE is one of the 
world leaders in developing DSM software and is used internationally for all manner of dynamic simulation 
calculations, including Part L2A and ASHRAE 90.1 calculations. IESVE is approved by the Department of 
Community and Local Government (DCLG) for performing Part L2A 2013 and EPC calculations and for fills the 
requirements of CIBSE AM11 as a Building Energy and Environmental Modelling (BEEM) software. The 
software was used to create a 3-D model based on information provided by the design team as defined in the 
following section. Hourly simulations for a year were then run as part of the CO2 emissions analysis using the 
relevant weather file for the location. 
 
https://www.iesve.com/ 
 
The calculations were also carried out by an approved CIBSE Low Carbon Energy Assessor (LCEA) who is a fully 
accredited Level, 3, 4 and 5 user of IESVE.  
 
An IES model image of the development is shown below: 
 

 
Figure 9: IES model image of proposed scheme 
 
5.01.02 Part L1A for Residential Areas 
 
All residential dwellings will be calculated using the Standard Assessment Procedure (SAP). The software used 
will be Elmhurst Energy�s (formerly NHER) Design SAP 2012 which is widely used for building energy 
calculations throughout the On-Construction industry. All versions of Elmhurst's Design SAP software are fully 
BRE tested and Government approved; they calculate the necessary building regulations/standards for England 
(Part L), Wales (Part L), Northern Ireland (Part F) and Scotland (Section 6). 
 
http://www.elmhurstenergy.co.uk/ 
 
The calculations were also carried out by an approved Elmhurst Energy On-Construction Domestic Energy 
Assessor (OCDEA). 
 
 
 
 
 
 
 

http://www.quinnross.com
https://www.iesve.com/
http://www.elmhurstenergy.co.uk/
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5.02 Part L2A for Commercial Areas 

5.02.01 Commercial Unit Front 

The current design for the front unit was analysed under Part L2A. All inputs have to be assumed at this stage 
based on best practice guidance and experience with other similar units. These can be found in appendix C. 
The Part L2A results are shown below: 

Figure 10: Part L2A results for 94 sqm unit 

Using the input data in this report the unit will exceed Part L2A compliance by 16%. 

The BRUKL documents proving the above calculations can be found in appendix J for the LEAN and K for the 
GREEN scenario. 

http://www.quinnross.com
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5.02.02 Commercial Unit Rear 

The current design for the rear unit was analysed under Part L2A. All inputs have to be assumed at this stage 
based on best practice guidance and experience with other similar units. These can be found in appendix D. 
The Part L2A results are shown below: 

Figure 11: Part L2A results for 649 sqm unit 

Using the input data outlined in this report this unit will exceed Part L2A compliance by 27%. 

The BRUKL documents proving the above calculations can be found in appendix L for the LEAN and M for the 
GREEN scenario. 

http://www.quinnross.com
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5.03 Part L1A for Residential Apartments 
 
5.03.01 LEAN Scenario 
 
The current design for the residential apartments were analysed under Part L1A. The results for the LEAN 
scenario are shown below: 
 

 
Table 7: Part L1A results for LEAN scenario 
 
A selection of SAP outputs as proof of the above calculations can be found in appendix H. 
 
5.03.02 LEAN & GREEN Scenario 
 
The results for the LEAN & GREEN scenario are shown below: 
 

 
Table 8: Part L1A results for LEAN and GREEN scenario 
 
A selection of SAP outputs as proof of the above calculations can be found in appendix I. 
 
Using the input data and PV�s outlined in this report the residential apartments will exceed Part L1A 
compliance by 38% on average. 
 

5.05 BREEAM 
 
QuinnRoss has issued a BREEAM New Construction 2018 pre-assessments, document reference no: P1567-
BREEAM-01 issued 31/01/19. This report states the building will potentially achieve a BREEAM score of 72% 
which is an �Excellent� rating. 
 
 
 
 
 
 
 

DER TER % DER<TER DFEE TFEE
% 

DFEE<TFEE
UNIT 01 1st 29.45 32.77 10.13% 51.91 60.88 14.73% PASS
UNIT 02 1st 29.90 33.97 11.98% 57.30 66.54 13.89% PASS
UNIT 03 1st 26.33 31.06 15.23% 52.41 61.34 14.56% PASS
UNIT 04 2nd 28.09 32.59 13.81% 53.11 61.94 14.26% PASS
UNIT 05 2nd 27.24 33.01 17.48% 61.82 68.14 9.28% PASS
UNIT 06 2nd 25.11 29.93 16.10% 56.72 60.50 6.25% PASS
UNIT 07 2nd 28.69 34.11 15.89% 63.55 70.57 9.95% PASS
UNIT 08 1st 22.05 27.65 20.25% 49.26 55.89 11.86% PASS
UNIT 09 1st 21.30 24.43 12.81% 40.64 43.89 7.40% PASS

Location
Energy Consumption (kWh/m².yr)

Cri 03
Carbon Emissions (Kg CO2/m².yr)

Apartment

DER TER % DER<TER DFEE TFEE
% 

DFEE<TFEE
UNIT 01 1st 21.79 32.77 33.51% 51.91 60.88 14.73% PASS
UNIT 02 1st 22.20 33.97 34.65% 57.30 66.54 13.89% PASS
UNIT 03 1st 18.64 31.06 39.99% 52.41 61.34 14.56% PASS
UNIT 04 2nd 20.37 32.59 37.50% 53.11 61.94 14.26% PASS
UNIT 05 2nd 19.52 33.01 40.87% 61.82 68.14 9.28% PASS
UNIT 06 2nd 17.42 29.93 41.80% 56.72 60.50 6.25% PASS
UNIT 07 2nd 20.98 34.11 38.49% 63.55 70.57 9.95% PASS
UNIT 08 1st 16.39 27.65 40.72% 49.26 55.89 11.86% PASS
UNIT 09 1st 15.61 24.43 36.10% 40.64 43.89 7.40% PASS

Apartment Location
Energy Consumption (kWh/m².yr)Carbon Emissions (Kg CO2/m².yr)

Cri 03

http://www.quinnross.com


 
 

Page 21 of 38 
  www.quinnross.com 
 

6.0  SUMMARY & CONCLUSION 
 
The proposed development will have to achieve the following energy & sustainability targets: 
 

Requirement Description / Summary 

Building Regulations Part L1A 
Each individual dwelling must have better building fabric and energy 
performance when compared to a Target Emission Rate (TER) 

Building Regulations Part L2A 
The commercial areas must have a Building�s Emission Rate (BER) 
equal to or less than the calculated Target Emissions Rate (TER). 

EPC 
An EPC calculation must be carried out upon completion by an 
experienced engineer accredited with a well-established professional 
body. 

Richmond Borough Local Plan LP22 
All new residential dwellings must have CO2 emissions 35% better than 
the current 2013 Building Regulations. 

Richmond Borough Local Plan LP22 
All new commercial buildings must have CO2 emissions 35% better 
than the current 2013 Building Regulations. 

Richmond Borough Core Strategy 
CP22 

All new developments must have a 20% reduction of CO2 via 
renewable technology 

BREEAM Excellent 
All new commercial buildings must aim for BREEAM �Excellent�, which 
is a BREEAM score of at least 70%. 

Table 9: Summary of energy and sustainability targets 
 
To achieve the above targets, the following energy reduction methods will be required, using the London 
Plan�s Energy Hierarchy: 
 

Be Lean 
 

 Building Form � The building form must be optimised to help limit any unnecessary energy use. This 
includes natural ventilation openings, limiting solar gains on south facing facades and large floor to 
ceiling heights to help optimise daylight penetration. 

 
 High performing building thermal envelope � Construction U-values performing substantially above 

the current building regulations. The following construction U-values are recommended: 
 

Envelope Element 
U-Value W/m².K 

Domestic Non-Domestic 
Wall 0.18 0.22 
Roof 0.13 0.18 
Floor 0.13 0.18 
Glazing 1.40 1.60 

Table 10: Proposed U-values for domestic and non-domestic 
 

 Low Infiltration � Air tightness no higher than 5.0 m³/m²h. 
 

 Daylight Strategy � The maximisation of daylight within a building can reduce lighting demand 
significantly by using generous floor to ceiling heights, dual aspect glazing and daylight dimmable and 
occupancy sensors where possible. 
 

 Natural Ventilation � Natural ventilation to be used in all areas where possible, with opening 
windows during occupied hours and night time cooling. 

 
 Highly efficient lighting with controls � LEL, such as LED lighting, installed throughout with daylight 

and PIR sensors where possible. 

http://www.quinnross.com
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 Highly efficient HVAC systems � Only specifying highly efficient heat pumps in the residential and 
commercial spaces with high heating CoP and cooling SEER�s. 

 
 Insulated pipe work - All Internal heating pipework will be insulated to a standard beyond building 

regulation requirements. 
 

 Unregulated Energy Use - In addition, efforts are being made to reduce the unregulated emissions by 

providing �best in class� (�A� rated or equivalent) white goods and energy display devices that show 

electricity use to encourage residents to save energy. 

Be Clean 
 

 District Heating (DH) � The nearest existing and potential DH networks are 3-6 km from the site which 
is an unfeasible distance and pipe lines would have to cross the River Thames and several major road 
and rail lines. DH is therefore not considered. 

 
 Combined Heat and Power (CHP) � Although it is not unfeasible to install a CHP engine for this 

development it must be noted that the development is relatively small, and a smaller / micro CHP 

would be the only feasible option. Smaller CHP engines are much less efficient than larger ones, 

having a worse heat to power ratio. This means that they do not enable as large a CO2 reduction as 

they would for a larger development. Furthermore, the GLA published guidance in April 2015 stating 

that it is not expected for smaller sites (less than 500 dwellings) to carry out a full feasibility analysis 

for the use of CHP. CHP is therefore not considered. 

Be Green 
 

 Solar Photovoltaic (PV) Panels � 27 m2 of PV panels will be located at roof level. The SunForte 

PM096B00 product is used. This currently has a highly efficient modular panel efficiency of 19.6% and, 

although more expensive than less efficient cheaper models, they offer greater output for less panel 

area when compared to less efficient models. The PV�s will be laid horizontal/flat and evenly 

distributed among the apartments based on panel area/floor area.  

 

 Air source heat pumps - The most CO2 neutral heating system available for residential units is a heat 

pump system for space heating and hot water. The proposed heat pump system for this development 

is a Mitsubishi Ecodan system with a 290% heating efficiency. The commercial units will also use a 

commercial VRF heat pump system for heating and cooling. A manufacturer has not been selected 

yet, however the heating and cooling efficiencies used for this strategy are very typical for 

developments of this type. 

 

 
 
 
 
 
 
 
 
 
 
  

http://www.quinnross.com


 
 

Page 23 of 38 
  www.quinnross.com 
 

Thermal and Energy Modelling Results 
 
All commercial and a selection of residential apartments have been analysed for their energy use using 
approved energy modelling software.  
 
The domestic predicted tonnes of CO2 are shown below: 
 

 
Table 11: Summary of domestic CO2 emissions and savings 
 
As the results above show, when including all available Lean and Green technologies and methods, the 
domestic areas of the building will achieve a 38% improvement over current Building Regulations. 
 
The non-domestic predicted tonnes of CO2 are shown below: 
 

 
Table 12: Summary of non-domestic CO2 emissions and savings 
 
As the results above show, when including all available Lean technologies and methods, the commercial areas 
of the building will achieve a 24% improvement over Building Regulations. 
 
 
 

Scenario
Regulated t/CO2 

year

Regulated 

t/CO2 year
%

Baseline: Part L 2013 of the Building 
Regulations Compliant Development

17.8 Savings From Energy Demand Reduction 2.7 15%

After Energy Demand Reduction 15.1 Savings From Heat Network / CHP 0 0%

After Heat Network / CHP 15.1 Savings From Renewable Energy 4.2 23%

After Renewable Energy 11.0 Cumulative On-Site Savings 6.8 38%

Non-Domestic

Annual 

Shortfall (t/CO2 

year)

Cumulative 
Shortfall 

(t/CO2 year)

Total Target Savings 6.2 -

Shortfall -0.6 -18.1

Domestic
Regulated Domestic Carbon 

Dioxide Savings
Scenario

Scenario
Regulated t/CO2 

year

Regulated 

t/CO2 year
%

Baseline: Part L 2013 of the Building 
Regulations Compliant Development

16.3 Savings From Energy Demand Reduction 1.6 10%

After Energy Demand Reduction 14.7 Savings From Heat Network / CHP 0 0%

After Heat Network / CHP 14.7 Savings From Renewable Energy 2 15%

After Renewable Energy 12.3 Cumulative On-Site Savings 4.0 24%

Non-Domestic

Annual 

Shortfall (t/CO2 

year)

Cumulative 
Shortfall 

(t/CO2 year)

Total Target Savings 5.7 -

Shortfall 1.7 51.5

Non-Domestic
Scenario

Regulated Non-Domestic 
Carbon Dioxide Savings
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The Site-Total predicted and saved tonnes of CO2 are shown below: 
 

 
Table 13: Summary of site total CO2 emissions and savings 
 

BREEAM 
 
QuinnRoss has issued a BREEAM New Construction 2018 pre-assessments, document reference no: P1567-
BREEAM-01 issued 31/01/19. This report states the building will potentially achieve a BREEAM score of 72% 
which is an �Excellent� rating. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Scenario
Total Regulated 

Emissions (t/CO2 yr)
CO2 Savings 
(t/CO2/yr)

Percentage Saving 
(%)

Part L 2013 Baseline 34 - -

Be Lean 30 4 12%

Be Clean 30 0 0%

Be Green 23 7 19.3%

CO2 Savings Off-set (t/CO2/yr)

Site Total

33

http://www.quinnross.com
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7.0  APPENDICES 
 

7.01 Appendix A � LZC Technology Feasibility Analysis 
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7.02 Appendix B � Input data used for domestic/residential areas 
 

 
 

 
 

Floor 0.13 W/m².K
Wall 0.18 W/m².K

Party wall
0.00 W/m².K (please note this figure represents no heat loss through party 
walls, not a target U-value)

Roof 0.13 W/m².K
Door 1.80 W/m².K

Overall U-value (including frame) 1.40 W/m²K
g-value 0.60

Unit 01 0.070
Unit 02 0.055
Unit 03 0.082
Unit 04 0.070
Unit 05 0.140
Unit 06 0.150
Unit 07 0.140

Air permeability 5.0 m3/m2h

Heat source Heat pump
Heating use Space and water

Main Heating Code Electricity PET Heat pump air-to-water
Fuel type Electricity

Heating efficiency 291%
Flue type -

Heat emitter Radiators
Heating controls CHC Programmer and room thermostat

Water heating Same as main heating
Flue gas heat recovery system None

Waste water heat recovery None
Solar thermal None

Water use < 125 litres/person/day No
Showers in property Non-electric only

Hot water cylinder Yes

Independent time control Yes
Cylinder stat Yes

Cylinder in heated space Yes
Cylinder volume litres 210

Cylinder losses Kwh/day 2.20
Pipework insulation Fully insulated

Thermal store None

Thermal Bridging Y-values

Domestic Hot Water

Constructions U-values

HVAC Systems
Main Heating 1

Glazing

Hot Water Cylinder

Water Heating

Air Permeability

Windows open during hot weather Windows fully open
Cross ventilation possible No

Night ventilation Yes
ACH 4.00

Ventilation
Natural ventilation - Air change rate

http://www.quinnross.com
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Constant mech vent/extract system None
Intermittent fans Yes - WC/Bathroom/Kitchen extract

No. of fans 2.00

Mechanical ventilation

% of Low Energy Lighting (L.E.L) used 100%
Electricity tariff Standard

External lights fitted None

PV area available m² 27.3
PV product SunForte PM096B00

Cell efficiency 19.6%
kWp per panel 0.32

No.of panels 26
PV array KW peak for whole building 8.32

Orientation Horizontal
Elevation -

Overshadowing None or little

New Technologies
Photovoltaic Unit

Lighting power densities

Lighting

http://www.quinnross.com
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7.03 Appendix C � Input Data Commercial Unit Front 
 

 
 

 
 

 
 
 
 
 
 

Floor
Wall
Roof
Door

Overall U-value (including frame)
g-value

Air permeability
Resulting ach rate (CIBSE TM23 method)

Constructions U-values
0.22 W/m².K
0.26 W/m².K

Air Permeability
5.0 m3/m2h

0.091

2.20 W/m².K

Glazing
1.60 W/m²K
0.60

0.18 W/m².K

System description
NCM system type

Heat source
Heating fuel type

Heating generator seasonal efficiency
Cooling system

Cooling fuel type
Cooling seasonal energy efficiency rating (SEER)

AHU Specific fan power (SFP)
AHU Pump type

Mech vent SFP (per unit) W/l/s
Heat recovery efficiency

Ventilation controls

System description
Heating fuel type

Delivery efficiency
Storage volume (l)

Storage tank insulation thickness (mm)

HVAC Systems
Shop floor system

Electric heating with AC & nat vent
Split or multi-split system
Direct or storage eletric heater
Electrcity
1.00
Heat pump (electric)
Electricity
4.00
-
-

-

Instantaneous hot water only
Electrcity
95%
-

DHW

-
-
-

Vent system

Lighting power densities
General lighting
Display lighting

Electric Power Factor
PIR's

Daylight sensors
Metering / Monitoring

Lighting control parasitic power

Lm/W
120

60.00

Power & Lighting controls
0.90 - 0.95

0.10 W/m²

Ventilation
Natural ventilation via opening windows

Lighting

Yes
Yes

Lighting systems have provision for metering

http://www.quinnross.com
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7.04 Appendix D � Input Data Commercial Unit Rear 
 

 
 

 
 

 
 
 
 

Floor
Wall
Roof
Door

Overall U-value (including frame)
g-value

Light transmittance

Air permeability
Resulting ach rate (CIBSE TM23 method)

2.20 W/m².K

Glazing
1.60 W/m²K

Constructions U-values
0.18 W/m².K
0.22 W/m².K
0.18 W/m².K

0.40
60%

Air Permeability
5.0 m3/m2h

0.091

System description
NCM system type

Heat source
Heating fuel type

Heating generator seasonal efficiency
Cooling system

Cooling fuel type
Cooling seasonal energy efficiency rating (SEER)

AHU Specific fan power (SFP)
AHU Pump type

Mech vent SFP (per unit) W/l/s
Heat recovery efficiency

Ventilation controls

System description
Heating fuel type

Delivery efficiency
Storage volume (l)

Storage tank insulation thickness (mm)

-
-

65%
-

DHW
Instantaneous hot water only
Electrcity
95%

Heat pump (electric)
Electrcity
4.00
0.90
-
-

VRF with mech vent
VRF AC with mech vent
Split or multi-split system
Heat pump (electric): air source
Electrcity
4.50

HVAC Systems

SFP (W/l/s)
Flow rate (ach)

Scope of extract system

Lighting power densities
General lighting

Display lighting (reception)

Electric Power Factor
PIR's

Daylight sensors
Metering / Monitoring

Lighting control parasitic power

WC extract

Yes
Yes
Lighting systems have provision for metering

Centralised: fan remote from zone
10.0

Lm/W
120

0.10 W/m²

Ventilation

0.5

Lighting

Power & Lighting controls
0.90 - 0.95

60.00

http://www.quinnross.com
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7.06 Appendix E � PV Product Information 
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7.07 Appendix F � Roof Layout Showing PV Panels 
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7.08 Appendix G � Residential heat pumps product information 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.quinnross.com










 
 

Page 33 of 38 
  www.quinnross.com 
 

7.09 Appendix H � SAP Summary LEAN 
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7.0 Living Area 31.62  m²

8.0 Thermal Mass Parameter Simple calculaƟon - Medium
Thermal Mass 250.00  kJ/m²K

9.0 External Walls
DescripƟon Type U-Value 

(W/m²K)
Gross Area 

(m²)
 NeƩ Area  

(m²)

External Wall 1 System Build 0.18 75.98 64.98
Wall to Unhtd Cavity Wall 0.18 17.17 15.07

12.0 Opening Types
DescripƟon Data Source Type Glazing Glazing 

Gap
Argon 
Filled

G-value Frame 
Type

Frame 
Factor

U Value 
(W/m²K)

Glazing Manufacture
r

Window Double Low-E SoŌ 0.05 0.60 0.70 1.40

Front Door SAP table Door to Corridor 1.40
Roof Light Manufacture

r
Roof Window Double Low-E SoŌ 0.05 0.60 0.70 1.40

6.0 Measurements
Heat Loss Perimeter Internal Floor Area Average Storey Height

Ground Floor: 32.12 m 76.70 m² 2.90 m

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

5.0 Sunlight/Shade Average or unknown
4.0 Sheltered Sides 2
3.0 Date Built 2022
2.0 Number of Storeys 1
1.0 Property Type Flat, End-Terrace

TransacƟon Type New dwelling
Property Tenure Unknown
OrientaƟon North West

N955-0001Assessor IDMr. Andrew Jones, Andrew Jones, Tel: 01795 841 035, 
ajones@quinnross.com

Client

Assessor Details

11.87

20.24

% DFEE<TFEE

% DER<TER
55.89

 27.65

TFEE

TER

49.26

 22.05

DFEE

DER

Pass
1.41

General Requirements Compliance
CO₂ Emissions (t/year)

 83 B
 81 B

Environmental
SAP RaƟng

Property Reference
Assessment 
Reference

17/06/2022
Be Lean & Green

Issued on Date
Prop Type Ref

Unit 08-09 Priests Bridge
Unit 08  Be Lean

Property

9.1 Party Walls
DescripƟon Type ConstrucƟon U-Value 

(W/m²K)
Area           
(m²)

Party Wall 1 Solid Wall 0.00 24.13

10.0 External Roofs
DescripƟon Type U-Value 

(W/m²K)
Gross Area 

(m²)
NeƩ Area 

(m²)

External Roof 1 External Flat Roof 0.13 76.70 70.70

UrbanTerrain Type

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)

Page 1 of 4

Regs Region: England
Elmhurst Energy Systems 
SAP2012 Calculator (Design 
System) version 4.14r19



13.0 Openings
Name Opening Type LocaƟon OrientaƟon Curtain 

Type
Overhang 

RaƟo
Wide 

Overhang
Width 

(m)
Height 

(m)
Count Area 

(m²)
Curtain 
Closed

SE Win 01 Window [1] External Wall 1 South East None 0.00 8.25
N Win 01 Window [1] External Wall 1 North None 0.00 2.75
SW Roof Light Roof Window [1] External Roof 1 South West None 6.00
Front Door Door to Corridor [2] Wall to Unhtd North West 2.10

Y-value 0.055  W/m²K

17.1 List of Bridges
Source Type Bridge Type Length Psi Imported
Table K1 - Approved E2 Other lintels (including other steel lintels) 4.40 0.300 Yes
Table K1 - Approved E3 Sill 4.40 0.040 Yes
Table K1 - Approved E4 Jamb 15.00 0.050 Yes
Table K1 - Approved E7 Party Ňoor between dwellings (in blocks of 

Ňats)
32.12 0.070 Yes

Table K1 - Default E14 Flat roof 32.12 0.080 Yes
Table K1 - Approved E16 Corner (normal) 5.80 0.090 Yes
Table K1 - Approved E18 Party wall between dwellings 5.80 0.060 Yes
Table K1 - Default R1 Head of roof window 6.00 0.080 Yes
Table K1 - Default R2 Sill of roof window 6.00 0.060 Yes
Table K1 - Default R3 Jamb of roof window 8.00 0.080 Yes

17.0 Thermal Bridging Calculate Bridges

16.0 Draught Lobby No
15.0 Draught ProoĮng 100  %
14.0 Conservatory None

18.0 Pressure TesƟng Yes

20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total

Number of Chimneys 0 0 0
Number of open Ňues 0 0 0
Number of intermiƩent fans 3
Number of passive vents 0
Number of Ňueless gas Įres 0

22.0 LighƟng
Internal

Total number of light Įƫngs 20
Total number of L.E.L. Įƫngs 20

21.0 Fixed Cooling System  No

Summer OverheaƟng

Mechanical VenƟlaƟon
Mechanical VenƟlaƟon System Present No

19.0 Mechanical VenƟlaƟon

Windows open in hot weather Windows fully open
Cross venƟlaƟon possible No
Night VenƟlaƟon Yes
Air change rate 4.00

Designed AP₅₀ 5.00  m³/(h.m²) @ 50 Pa
Property Tested ?
As Built AP₅₀  m³/(h.m²) @ 50 Pa

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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23.0 Electricity Tariī Standard

25.0 Main HeaƟng 2 None

Percentage of Heat 100  %

Flow Temperature 36° - 45°C
Heat EmiƩer Radiators
Is MHS Pumped Pump in heated space
Sap Code 2204
PCDF Controls 0
Controls CHC Programmer and room thermostat

In Summer 296.5
In Winter 208.9

SAP Code 224
Main HeaƟng PET
Fuel Type Electricity
Database Ref. No. 103151

Database24.0 Main HeaƟng 1

Percentage of L.E.L. Įƫngs 100.00  %
External

External lights ĮƩed No

RecommendaƟons
Lower cost measures

31.0 Thermal Store None

29.0 Hot Water Cylinder Hot Water Cylinder
YesCylinder Stat

Cylinder In Heated Space Yes

InsulaƟon Type Measured Loss
Independent Time Control Yes

Cylinder Volume 210.00  L
Loss 2.20  kWh/day
Pipes insulaƟon Fully insulated primary pipework

Water HeaƟng Main HeaƟng 1

Solar Panel No

Waste Water Heat Recovery       
Storage System

No

Waste Water Heat Recovery     
Instantaneous System 2

No

Waste Water Heat Recovery     
Instantaneous System 1

No
Flue Gas Heat Recovery System No

28.0 Water HeaƟng HWP From main heaƟng 1

Water use <= 125 litres/person/day No
SAP Code 901
Immersion Only HeaƟng Hot Water No

Community HeaƟng None

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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None
Further measures to achieve even higher standards

None

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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7.0 Living Area 27.91  m²

8.0 Thermal Mass Parameter Simple calculaƟon - Medium
Thermal Mass 250.00  kJ/m²K

9.0 External Walls
DescripƟon Type U-Value 

(W/m²K)
Gross Area 

(m²)
 NeƩ Area  

(m²)

External Wall 1 System Build 0.18 31.18 17.18
Wall to Unhtd Cavity Wall 0.18 11.02 8.92

12.0 Opening Types
DescripƟon Data Source Type Glazing Glazing 

Gap
Argon 
Filled

G-value Frame 
Type

Frame 
Factor

U Value 
(W/m²K)

Glazing Manufacture
r

Window Double Low-E SoŌ 0.05 0.60 0.70 1.40

Front Door SAP table Door to Corridor 1.40
Roof Light Manufacture

r
Window Double Low-E SoŌ 0.05 0.60 0.70 1.40

6.0 Measurements
Heat Loss Perimeter Internal Floor Area Average Storey Height

Ground Floor: 14.55 m 77.00 m² 2.90 m

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

5.0 Sunlight/Shade Average or unknown
4.0 Sheltered Sides 2
3.0 Date Built 2022
2.0 Number of Storeys 1
1.0 Property Type Flat, End-Terrace

TransacƟon Type New dwelling
Property Tenure Unknown
OrientaƟon South West

N955-0001Assessor IDMr. Andrew Jones, Andrew Jones, Tel: 01795 841 035, 
ajones@quinnross.com

Client

Assessor Details

7.40

12.80

% DFEE<TFEE

% DER<TER
43.89

 24.43

TFEE

TER

40.64

 21.30

DFEE

DER

Pass
1.33

General Requirements Compliance
CO₂ Emissions (t/year)

 84 B
 82 B

Environmental
SAP RaƟng

Property Reference
Assessment 
Reference

17/06/2022
Be Lean & Green

Issued on Date
Prop Type Ref

Unit 08-09 Priests Bridge
Unit 09 Be Lean

Property

9.1 Party Walls
DescripƟon Type ConstrucƟon U-Value 

(W/m²K)
Area           
(m²)

Party Wall 1 Solid Wall 0.00 73.60

10.0 External Roofs
DescripƟon Type U-Value 

(W/m²K)
Gross Area 

(m²)
NeƩ Area 

(m²)

External Roof 1 External Flat Roof 0.13 77.00 77.00

UrbanTerrain Type

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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13.0 Openings
Name Opening Type LocaƟon OrientaƟon Curtain 

Type
Overhang 

RaƟo
Wide 

Overhang
Width 

(m)
Height 

(m)
Count Area 

(m²)
Curtain 
Closed

SE Win 01 Window [1] External Wall 1 South East None 0.00 12.00
NW Roof Light Window [1] External Wall 1 North West None 0.00 2.00
Front Door Door to Corridor [2] Wall to Unhtd South West 2.10

Y-value 0.058  W/m²K

17.1 List of Bridges
Source Type Bridge Type Length Psi Imported
Table K1 - Approved E2 Other lintels (including other steel lintels) 8.30 0.300 Yes
Table K1 - Approved E3 Sill 7.30 0.040 Yes
Table K1 - Approved E4 Jamb 22.20 0.050 Yes
Table K1 - Approved E7 Party Ňoor between dwellings (in blocks of 

Ňats)
14.55 0.070 Yes

Table K1 - Default E14 Flat roof 14.55 0.080 Yes
Table K1 - Approved E16 Corner (normal) 5.80 0.090 Yes
Table K1 - Approved E18 Party wall between dwellings 5.80 0.060 Yes

17.0 Thermal Bridging Calculate Bridges

16.0 Draught Lobby No
15.0 Draught ProoĮng 100  %
14.0 Conservatory None

18.0 Pressure TesƟng Yes

20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total

Number of Chimneys 0 0 0
Number of open Ňues 0 0 0
Number of intermiƩent fans 3
Number of passive vents 0
Number of Ňueless gas Įres 0

22.0 LighƟng
Internal

Total number of light Įƫngs 20
Total number of L.E.L. Įƫngs 20
Percentage of L.E.L. Įƫngs 100.00  %

External
External lights ĮƩed No

21.0 Fixed Cooling System  No

Summer OverheaƟng

Mechanical VenƟlaƟon
Mechanical VenƟlaƟon System Present No

19.0 Mechanical VenƟlaƟon

Windows open in hot weather Windows fully open
Cross venƟlaƟon possible Yes
Night VenƟlaƟon Yes
Air change rate 6.00

Designed AP₅₀ 5.00  m³/(h.m²) @ 50 Pa
Property Tested ?
As Built AP₅₀  m³/(h.m²) @ 50 Pa

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)

Page 2 of 3

Regs Region: England
Elmhurst Energy Systems 
SAP2012 Calculator (Design 
System) version 4.14r19



23.0 Electricity Tariī Standard

25.0 Main HeaƟng 2 None

Percentage of Heat 100  %

Flow Temperature 36° - 45°C
Heat EmiƩer Radiators
Is MHS Pumped Pump in heated space
Sap Code 2204
PCDF Controls 0
Controls CHC Programmer and room thermostat

In Summer 296.5
In Winter 182.6

SAP Code 224
Main HeaƟng PET
Fuel Type Electricity
Database Ref. No. 103151

Database24.0 Main HeaƟng 1

None
Further measures to achieve even higher standards

None

RecommendaƟons
Lower cost measures

31.0 Thermal Store None

29.0 Hot Water Cylinder Hot Water Cylinder
YesCylinder Stat

Cylinder In Heated Space Yes

InsulaƟon Type Measured Loss
Independent Time Control Yes

Cylinder Volume 210.00  L
Loss 2.20  kWh/day
Pipes insulaƟon Fully insulated primary pipework

Water HeaƟng Main HeaƟng 1

Solar Panel No

Waste Water Heat Recovery       
Storage System

No

Waste Water Heat Recovery     
Instantaneous System 2

No

Waste Water Heat Recovery     
Instantaneous System 1

No
Flue Gas Heat Recovery System No

28.0 Water HeaƟng HWP From main heaƟng 1

Water use <= 125 litres/person/day No
SAP Code 901
Immersion Only HeaƟng Hot Water No

Community HeaƟng None

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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7.0 Living Area 31.62  m²

8.0 Thermal Mass Parameter Simple calculaƟon - Medium
Thermal Mass 250.00  kJ/m²K

9.0 External Walls
DescripƟon Type U-Value 

(W/m²K)
Gross Area 

(m²)
 NeƩ Area  

(m²)

External Wall 1 System Build 0.18 75.98 64.98
Wall to Unhtd Cavity Wall 0.18 17.17 15.07

12.0 Opening Types
DescripƟon Data Source Type Glazing Glazing 

Gap
Argon 
Filled

G-value Frame 
Type

Frame 
Factor

U Value 
(W/m²K)

Glazing Manufacture
r

Window Double Low-E SoŌ 0.05 0.60 0.70 1.40

Front Door SAP table Door to Corridor 1.40
Roof Light Manufacture

r
Roof Window Double Low-E SoŌ 0.05 0.60 0.70 1.40

6.0 Measurements
Heat Loss Perimeter Internal Floor Area Average Storey Height

Ground Floor: 32.12 m 76.70 m² 2.90 m

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

5.0 Sunlight/Shade Average or unknown
4.0 Sheltered Sides 2
3.0 Date Built 2022
2.0 Number of Storeys 1
1.0 Property Type Flat, End-Terrace

TransacƟon Type New dwelling
Property Tenure Unknown
OrientaƟon North West

N955-0001Assessor IDMr. Andrew Jones, Andrew Jones, Tel: 01795 841 035, 
ajones@quinnross.com

Client

Assessor Details

11.87

40.71

% DFEE<TFEE

% DER<TER
55.89

 27.65

TFEE

TER

49.26

 16.39

DFEE

DER

Pass
0.95

General Requirements Compliance
CO₂ Emissions (t/year)

 88 B
 87 B

Environmental
SAP RaƟng

Property Reference
Assessment 
Reference

17/06/2022
Be Lean & Green

Issued on Date
Prop Type Ref

Unit 08-09 Priests Bridge
Unit 08 Be Green

Property

9.1 Party Walls
DescripƟon Type ConstrucƟon U-Value 

(W/m²K)
Area           
(m²)

Party Wall 1 Solid Wall 0.00 24.13

10.0 External Roofs
DescripƟon Type U-Value 

(W/m²K)
Gross Area 

(m²)
NeƩ Area 

(m²)

External Roof 1 External Flat Roof 0.13 76.70 70.70

UrbanTerrain Type

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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13.0 Openings
Name Opening Type LocaƟon OrientaƟon Curtain 

Type
Overhang 

RaƟo
Wide 

Overhang
Width 

(m)
Height 

(m)
Count Area 

(m²)
Curtain 
Closed

SE Win 01 Window [1] External Wall 1 South East None 0.00 8.25
N Win 01 Window [1] External Wall 1 North None 0.00 2.75
SW Roof Light Roof Window [1] External Roof 1 South West None 6.00
Front Door Door to Corridor [2] Wall to Unhtd North West 2.10

Y-value 0.055  W/m²K

17.1 List of Bridges
Source Type Bridge Type Length Psi Imported
Table K1 - Approved E2 Other lintels (including other steel lintels) 4.40 0.300 Yes
Table K1 - Approved E3 Sill 4.40 0.040 Yes
Table K1 - Approved E4 Jamb 15.00 0.050 Yes
Table K1 - Approved E7 Party Ňoor between dwellings (in blocks of 

Ňats)
32.12 0.070 Yes

Table K1 - Default E14 Flat roof 32.12 0.080 Yes
Table K1 - Approved E16 Corner (normal) 5.80 0.090 Yes
Table K1 - Approved E18 Party wall between dwellings 5.80 0.060 Yes
Table K1 - Default R1 Head of roof window 6.00 0.080 Yes
Table K1 - Default R2 Sill of roof window 6.00 0.060 Yes
Table K1 - Default R3 Jamb of roof window 8.00 0.080 Yes

17.0 Thermal Bridging Calculate Bridges

16.0 Draught Lobby No
15.0 Draught ProoĮng 100  %
14.0 Conservatory None

18.0 Pressure TesƟng Yes

20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total

Number of Chimneys 0 0 0
Number of open Ňues 0 0 0
Number of intermiƩent fans 3
Number of passive vents 0
Number of Ňueless gas Įres 0

22.0 LighƟng
Internal

Total number of light Įƫngs 20
Total number of L.E.L. Įƫngs 20

21.0 Fixed Cooling System  No

Summer OverheaƟng

Mechanical VenƟlaƟon
Mechanical VenƟlaƟon System Present No

19.0 Mechanical VenƟlaƟon

Windows open in hot weather Windows fully open
Cross venƟlaƟon possible No
Night VenƟlaƟon Yes
Air change rate 4.00

Designed AP₅₀ 5.00  m³/(h.m²) @ 50 Pa
Property Tested ?
As Built AP₅₀  m³/(h.m²) @ 50 Pa

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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23.0 Electricity Tariī Standard

25.0 Main HeaƟng 2 None

Percentage of Heat 100  %

Flow Temperature 36° - 45°C
Heat EmiƩer Radiators
Is MHS Pumped Pump in heated space
Sap Code 2204
PCDF Controls 0
Controls CHC Programmer and room thermostat

In Summer 296.5
In Winter 208.9

SAP Code 224
Main HeaƟng PET
Fuel Type Electricity
Database Ref. No. 103151

Database24.0 Main HeaƟng 1

Percentage of L.E.L. Įƫngs 100.00  %
External

External lights ĮƩed No

32.0 Photovoltaic Unit One Dwelling

31.0 Thermal Store None

29.0 Hot Water Cylinder Hot Water Cylinder
YesCylinder Stat

Cylinder In Heated Space Yes

InsulaƟon Type Measured Loss
Independent Time Control Yes

Cylinder Volume 210.00  L
Loss 2.20  kWh/day
Pipes insulaƟon Fully insulated primary pipework

Water HeaƟng Main HeaƟng 1

Solar Panel No

Waste Water Heat Recovery       
Storage System

No

Waste Water Heat Recovery     
Instantaneous System 2

No

Waste Water Heat Recovery     
Instantaneous System 1

No
Flue Gas Heat Recovery System No

28.0 Water HeaƟng HWP From main heaƟng 1

Water use <= 125 litres/person/day No
SAP Code 901
Immersion Only HeaƟng Hot Water No

Community HeaƟng None

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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None
Further measures to achieve even higher standards

None

RecommendaƟons

PV Cells kWp OrientaƟon ElevaƟon Overshading Connected to Dwelling
1.10 South Horizontal None Or LiƩle Yes

Lower cost measures

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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7.0 Living Area 27.91  m²

8.0 Thermal Mass Parameter Simple calculaƟon - Medium
Thermal Mass 250.00  kJ/m²K

9.0 External Walls
DescripƟon Type U-Value 

(W/m²K)
Gross Area 

(m²)
 NeƩ Area  

(m²)

External Wall 1 System Build 0.18 31.18 17.18
Wall to Unhtd Cavity Wall 0.18 11.02 8.92

12.0 Opening Types
DescripƟon Data Source Type Glazing Glazing 

Gap
Argon 
Filled

G-value Frame 
Type

Frame 
Factor

U Value 
(W/m²K)

Glazing Manufacture
r

Window Double Low-E SoŌ 0.05 0.60 0.70 1.40

Front Door SAP table Door to Corridor 1.40
Roof Light Manufacture

r
Window Double Low-E SoŌ 0.05 0.60 0.70 1.40

6.0 Measurements
Heat Loss Perimeter Internal Floor Area Average Storey Height

Ground Floor: 14.55 m 77.00 m² 2.90 m

SUMMARY FOR INPUT DATA FOR: New Build (As Designed)

5.0 Sunlight/Shade Average or unknown
4.0 Sheltered Sides 2
3.0 Date Built 2022
2.0 Number of Storeys 1
1.0 Property Type Flat, End-Terrace

TransacƟon Type New dwelling
Property Tenure Unknown
OrientaƟon South West

N955-0001Assessor IDMr. Andrew Jones, Andrew Jones, Tel: 01795 841 035, 
ajones@quinnross.com

Client

Assessor Details

7.40

36.10

% DFEE<TFEE

% DER<TER
43.89

 24.43

TFEE

TER

40.64

 15.61

DFEE

DER

Pass
0.87

General Requirements Compliance
CO₂ Emissions (t/year)

 89 B
 88 B

Environmental
SAP RaƟng

Property Reference
Assessment 
Reference

17/06/2022
Be Lean & Green

Issued on Date
Prop Type Ref

Unit 08-09 Priests Bridge
Unit 09 Be Green

Property

9.1 Party Walls
DescripƟon Type ConstrucƟon U-Value 

(W/m²K)
Area           
(m²)

Party Wall 1 Solid Wall 0.00 73.60

10.0 External Roofs
DescripƟon Type U-Value 

(W/m²K)
Gross Area 

(m²)
NeƩ Area 

(m²)

External Roof 1 External Flat Roof 0.13 77.00 77.00

UrbanTerrain Type

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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13.0 Openings
Name Opening Type LocaƟon OrientaƟon Curtain 

Type
Overhang 

RaƟo
Wide 

Overhang
Width 

(m)
Height 

(m)
Count Area 

(m²)
Curtain 
Closed

SE Win 01 Window [1] External Wall 1 South East None 0.00 12.00
NW Roof Light Window [1] External Wall 1 North West None 0.00 2.00
Front Door Door to Corridor [2] Wall to Unhtd South West 2.10

Y-value 0.058  W/m²K

17.1 List of Bridges
Source Type Bridge Type Length Psi Imported
Table K1 - Approved E2 Other lintels (including other steel lintels) 8.30 0.300 Yes
Table K1 - Approved E3 Sill 7.30 0.040 Yes
Table K1 - Approved E4 Jamb 22.20 0.050 Yes
Table K1 - Approved E7 Party Ňoor between dwellings (in blocks of 

Ňats)
14.55 0.070 Yes

Table K1 - Default E14 Flat roof 14.55 0.080 Yes
Table K1 - Approved E16 Corner (normal) 5.80 0.090 Yes
Table K1 - Approved E18 Party wall between dwellings 5.80 0.060 Yes

17.0 Thermal Bridging Calculate Bridges

16.0 Draught Lobby No
15.0 Draught ProoĮng 100  %
14.0 Conservatory None

18.0 Pressure TesƟng Yes

20.0 Fans, Open Fireplaces, Flues
MHS SHS Other Total

Number of Chimneys 0 0 0
Number of open Ňues 0 0 0
Number of intermiƩent fans 3
Number of passive vents 0
Number of Ňueless gas Įres 0

22.0 LighƟng
Internal

Total number of light Įƫngs 20
Total number of L.E.L. Įƫngs 20
Percentage of L.E.L. Įƫngs 100.00  %

External
External lights ĮƩed No

21.0 Fixed Cooling System  No

Summer OverheaƟng

Mechanical VenƟlaƟon
Mechanical VenƟlaƟon System Present No

19.0 Mechanical VenƟlaƟon

Windows open in hot weather Windows fully open
Cross venƟlaƟon possible Yes
Night VenƟlaƟon Yes
Air change rate 6.00

Designed AP₅₀ 5.00  m³/(h.m²) @ 50 Pa
Property Tested ?
As Built AP₅₀  m³/(h.m²) @ 50 Pa

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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23.0 Electricity Tariī Standard

25.0 Main HeaƟng 2 None

Percentage of Heat 100  %

Flow Temperature 36° - 45°C
Heat EmiƩer Radiators
Is MHS Pumped Pump in heated space
Sap Code 2204
PCDF Controls 0
Controls CHC Programmer and room thermostat

In Summer 296.5
In Winter 182.6

SAP Code 224
Main HeaƟng PET
Fuel Type Electricity
Database Ref. No. 103151

Database24.0 Main HeaƟng 1

RecommendaƟons

32.0 Photovoltaic Unit One Dwelling
PV Cells kWp OrientaƟon ElevaƟon Overshading Connected to Dwelling
1.11 Horizontal Horizontal None Or LiƩle Yes

Lower cost measures

31.0 Thermal Store None

29.0 Hot Water Cylinder Hot Water Cylinder
YesCylinder Stat

Cylinder In Heated Space Yes

InsulaƟon Type Measured Loss
Independent Time Control Yes

Cylinder Volume 210.00  L
Loss 2.20  kWh/day
Pipes insulaƟon Fully insulated primary pipework

Water HeaƟng Main HeaƟng 1

Solar Panel No

Waste Water Heat Recovery       
Storage System

No

Waste Water Heat Recovery     
Instantaneous System 2

No

Waste Water Heat Recovery     
Instantaneous System 1

No
Flue Gas Heat Recovery System No

28.0 Water HeaƟng HWP From main heaƟng 1

Water use <= 125 litres/person/day No
SAP Code 901
Immersion Only HeaƟng Hot Water No

Community HeaƟng None

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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None
Further measures to achieve even higher standards

None

  SUMMARY FOR INPUT DATA
  CalculaƟon Type: New Build (As Designed)
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7.11 Appendix J � Front Commercial Unit BRUKL LEAN 
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7.12 Appendix K � Front Commercial Unit BRUKL LEAN & GREEN 
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7.13 Appendix L � Rear Commercial Unit BRUKL LEAN 
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7.14 Appendix M � Rear Commercial Unit BRUKL LEAN & GREEN 
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