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1.0 EXECUTIVE SUMMARY 
 
QuinnRoss Consultants was commissioned to develop an energy assessment for the refurbishment of 83 
Clerkenwell Road, London, that would demonstrate how it will provide heating and power and meet the 
energy and carbon emission targets set by national and local policy. The site is located on Clerkenwell Road, 
Holborn, London, and is currently an office space last refurbished in 2002. The proposal is to keep the current 
use (office) and perform a full refurbishment of all lighting and HVAC systems. 
 
This development will be subject to the following requirements: 
 

Requirement Description / Summary 

Building Regulations Part L2B 
You are expected to improve the building�s energy efficiency, 
however there are no specific targets 

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

Camden Local Plan 2017, policy 
CC1 

The Local Plan does not outline any specific energy or CO2 
targets for refurbishment; however, it does highlight the desire 
for sustainable construction methods that are better than 
current national requirements and to aim for high levels of 
energy efficiency, decentralised & low carbon energy generation 
in line with the London Plan. 

London Plan 2016,  
Policy 5.4 

The London Plan expects refurbishment development to retrofit 
energy saving measures (Lean), look to connect to decentralised 
heat networks (Clean) and install renewable energy sources 
(Green). The target CO2 emissions is based on a Baseline 
building, the building as of when it was last refurbished (2002 in 
this case), and the refurbishment must have reduced CO2 and 
energy consumption over this Baseline. 

BREEAM UK Refurbishment and 
Fit-Out 2014 

There is no requirement for the building to achieve a BREEAM 
rating, however the client intends to achieve an �Excellent� 
rating. 

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 
Highly efficient lighting with 
controls  

LED lighting will be installed throughout, with daylight and 
occupancy sensing controls where possible. 

Highly efficient HVAC systems 

 
Highly efficient heat pumps for heating and cooling are 
specified, and mech vent units with low SFP�s and heat recovery. 
 

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

Unregulated Energy Use 

Efforts will be made to reduce the unregulated emissions by 
providing �best in class� (�A� rated or equivalent) white goods 
where possible. 
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Be Clean 

District Heating 

The nearest existing heat network is around 600m from the site, 
which is not an insurmountable distance, however pipe work 
and excavation would have to cross the Farringdon station train 
line which would likely cause significant disruption. The nearest 
proposed network is around 1,700m which is an unfeasible 
distance for this development. District heating is therefore not 
considered. 

Combined Heat and Power 
(CHP) 

Although CHP is plausible for this site, it would not offer 
significantly improved savings over heat pumps. It is also worth 
noting that emerging Building Regs are widely predicted to be 
moving away from CHP and finite resource consumption, 
therefore CHP is not considered. 

Be Green 
Low or Zero Carbon (LZC) 
technologies 

The development will be fully heated and cooled by the latest 
high efficiency heat pumps. 

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

Thermal and Energy Modelling Results 
 
The whole development has been analysed for its energy use and therefore CO2 emissions using approved 
energy modelling software. The predicted tonnes of CO2 and savings are shown below: 
 

 
Table 3: Summary of domestic CO2 emissions and savings 
 

Regulated 

t/CO2 year
%

Baseline 135.2 Savings From Energy Demand Reduction 52.2 39%

After Energy Demand Reduction 83.0 Savings From Heat Network / CHP 0 0%

After Heat Network / CHP 83.0 Savings From Renewable Energy 20 15%

After Renewable Energy 63.1 Cumulative On-Site Savings 72.1 53%

Scenario

Regulated Non-Domestic 
Carbon Dioxide Savings

Non-Domestic
Regulated t/CO2 

year

http://www.quinnross.com
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Figure 01: Summary of domestic CO2 emissions and savings 
 
As the results above show, when including all available Lean, Clean and Green technologies and methods, the 
whole development will achieve a 53% improvement over London Plan targets. 
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2.0 INTRODUCTION 
 
QuinnRoss Consultants was commissioned to develop an energy assessment for the refurbishment of 83 
Clerkenwell Road, London, that would demonstrate how it will provide heating and power and meet the 
energy and carbon emission targets set by national and local policy. 
 
The site is located on Clerkenwell Rd, Holborn, London. See image below: 
 

 
Figure 02: Map image of site 
 
A 3D model image of the development is below: 
 

 
Figure 03: 3D model image of scheme 
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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 L2B 2013, existing buildings other than dwellings. 

 Energy Performance Certificate (EPC). 

 Camden Local Plan 2017. 

 London Plan 2016. 

 BREEAM UK Refurbishment and Fit-Out 2014. 

 
Figure 04: Document front cover images of applicable policies 
 

3.01 Building Regulations Part L2B 
 
The development will come under Part L2B for existing non-domestic buildings. This policy does require 
refurbishment works to improve the building�s energy efficiency, however there are no specific targets or 
requirements that are mandatory to achieve. 

 
3.02 Energy Performance Certificate (EPC) 
 
It is a legal requirement for all new and existing buildings that are built, sold, or rented to undergo predicted 
energy consumption calculations and have the results displayed in the form of an EPC. Buildings are assessed 
on a band A to G scale where A is extremely efficient with low CO2 emissions and G is poor performance. 
 
All EPC scores are subject to the Minimum Energy Efficiency Standards (MEES) which requires all buildings to 
achieve a score better than F/no lower than E. 
 
All EPC calculations must also be carried out by an experienced engineer accredited with a well-established 
professional body. 
 

3.03 Camden Local Plan 
 
Camden Council do not have any additional targets or more onerous requirements over Building Regulations. 
However, Policy CC1 does highlight the desire for sustainable construction methods that are higher than 
current national requirements. This may include high levels of energy efficiency and decentralised/low carbon 
energy generation. It also outlines adhering to the London Plan. 
 

3.04 London Plan 2016 
 
This report will follow the London Plan�s guidance for analysing existing or retro-fit buildings. Policy 5.4 
requires existing building stock to reduce CO2 emissions and improve resource efficiency. It also requires the 
retro-fitting of energy efficiency measures (lean), reviewing connection to decentralised energy measures 

http://www.quinnross.com
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(clean) and exploring renewable technologies (green) where possible. This is in line with the lean, clean and 
green strategy aimed at new buildings.  
 
The �target� will be to create a Baseline building set up in an approved thermal modelling software that 
estimates the energy consumption when the building was last refurbished, around 2002 in this case. There is 
no specific method for producing this energy model, however it is a common approach to use the current 
Building Regulations calculation software, used for Part L2A calculations, and use the existing building fabric, 
HVAC systems and lighting from the last refurbishment of the building circa 2001-2002. This Baseline building 
will be the development�s target to improve upon. 
 

3.05 BREEAM UK Refurbishment and Fit-Out 2014 
 
There are no requirements to achieve a BREEAM rating, however the client intends to achieve an �Excellent� 
rating. Please see the separate report produced by Quinn Ross, P1683-BREEAM-02_Clerkenwell_Rd, issued 
18/05/2020, which outlines this building�s intentions for BREEAM. 
 

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 05: London Plan�s energy hierarchy 
 
The design team has taken the above criteria and applied the most feasible measures to the building. 
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4.01  Be Lean 
 
4.01.01 Energy efficient services 
 
A number of energy efficient HVAC and lighting strategies are proposed for the development: 
 

 Lighting � LED lighting will be installed throughout and be chosen to minimise over-

illumination. 

 Energy meters � energy meters will be installed for all major energy uses including water. 

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

 Heating � Heating will be provided by high efficiency heat pumps with a 438% heating 

generator seasonal efficiency. 

 Hot water � All hot water will be point of use instantaneous heaters to reduce losses through 

wasteful storage systems. 

 Mechanical ventilation � Any mechanical / fresh air ventilation units will utilise highly 

efficient heat recovery systems and low specific fan powers (SFP�s). 

 Cooling � Efficient mechanical equipment (lighting, fans etc) will be specified to minimise 

internal gains. 

 Air conditioning � As with the heating, highly efficiency heat pumps will provide cooling to all 

areas. 

4.01.02 Insulated pipework 
 
All Internal heating pipework 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. 
 
4.01.03 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 in each kitchen area to encourage energy consumption reduction.  
 
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. 
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4.02 Be Clean  
 
4.02.01 District Heating (DH) Networks 
 
Please see below the local London Heat Map for this development, showing existing and proposed district 
heating networks: 
 

 
Figure 06: London Heat Map showing existing (red) and proposed (orange) heat networks 
 
The nearest existing heat network is around 600m from the site, which is not an insurmountable distance, 
however pipe work and excavation would have to cross the Farringdon station train line which would likely 
cause significant disruption.  
 
The nearest proposed network is around 1,700m which is an unfeasible distance for this development.  
 
District heating is therefore 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 CHP would not 
offer significantly better savings over heat pumps. 
 
It must also be noted that future Building Regs are widely predicted to be moving away from CHP and natural 
resource consumption, therefore CHP is not considered. 
 

4.03 Be Green 
 
All areas of the development are proposed to have a new heat pump heating and cooling system installed, that 
should provide efficiencies of over 400%. 
 
The outdoor units required for this would take nearly all available roof space, leaving no room for other 
renewable sources such as solar panels. This was investigated and the area of PV panels available would not 
offer the CO2 savings the heat pumps offer when compared to conventional boiler and chiller system.  
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5.0 CALCULATION RESULTS 
 

5.01 Software Used 
 
All calculations will use the Dynamic Simulation Modelling (DSM) method. The software used is the Integrated 
Environmental Suite (IES) software Virtual Environment (VE) Version 2019.0.1.0. 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 users of IESVE.  
 

5.02 Results 
 
The refurbished building was tested using the Lean and Green inputs outlined in this report using the approved 
software. The results are shown below: 
 

 
Table 04: Summary of CO2 emissions 
 

Regulated 

t/CO2 year
%

Baseline 135.2 Savings From Energy Demand Reduction 52.2 39%

After Energy Demand Reduction 83.0 Savings From Heat Network / CHP 0 0%

After Heat Network / CHP 83.0 Savings From Renewable Energy 20 15%

After Renewable Energy 63.1 Cumulative On-Site Savings 72.1 53%

Scenario

Regulated Non-Domestic 
Carbon Dioxide Savings

Non-Domestic
Regulated t/CO2 

year

http://www.quinnross.com
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Figure 07: Summary of non-domestic CO2 emissions 
 
The results show that using energy efficiency measures (Lean) alone the building will have a 39% reduction of 
CO2 emissions over how the building was last used. 
 
The results show that using energy efficiency measures (Lean) and renewable technology (Green) the building 
will have a 53% reduction of CO2 emissions over how the building was last used. 
 
The building will also potentially achieve a B rating EPC. 
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6.0  SUMMARY & CONCLUSION 
 
The proposed development will have to achieve the following energy & sustainability targets: 
 

Requirement Description / Summary 

Building Regulations Part L2B 
You are expected to improve the building�s energy efficiency, 
however there are no specific targets 

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

Camden Local Plan 2017, policy 
CC1 

The Local Plan does not outline any specific energy or CO2 
targets for refurbishment; however, it does highlight the desire 
for sustainable construction methods that are better than 
current national requirements and to aim for high levels of 
energy efficiency, decentralised & low carbon energy generation 
in line with the London Plan. 

London Plan 2016,  
Policy 5.4 

The London Plan expects refurbishment development to retrofit 
energy saving measures (Lean), look to connect to decentralised 
heat networks (Clean) and install renewable energy sources 
(Green). The target CO2 emissions is based on a Baseline 
building, the building as of when it was last refurbished (2002 in 
this case), and the refurbishment must have reduced CO2 and 
energy consumption over this Baseline. 

BREEAM UK Refurbishment and 
Fit-Out 2014 

There is no requirement for the building to achieve a BREEAM 
rating, however the client intends to achieve an �Excellent� 
rating. 

Table 05: 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 
 

 Highly efficient lighting with controls � LED lighting installed throughout. 
 

 Highly efficient HVAC systems � Highly efficient heat pumps for heating and cooling are specified, 
and mech vent units with low SFP�s and heat recovery. 

 
 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 where possible. 

Be Clean 
 

 District Heating (DH) � The nearest existing heat network is around 600m from the site, which is not 

an insurmountable distance, however pipe work and excavation would have to cross the Farringdon 

station train line which would likely cause significant disruption. The nearest proposed network is 

around 1,700m which is an unfeasible distance for this development. District heating is therefore not 

considered. 
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 Combined Heat and Power (CHP) � Although CHP is plausible for this site, it would not offer 

significantly improved savings over heat pumps. It is also worth noting that emerging Building Regs 

are widely predicted to be moving away from CHP and natural resource consumption, therefore CHP 

is not considered. 

Be Green 
 

 All areas of the development are proposed to have a new heat pump heating and cooling system 

installed, that should provide efficiencies of 400% and over.  

Thermal and Energy Modelling Results 
 
The whole development has been analysed for its energy use using approved energy modelling software.  
 
The predicted tonnes of CO2 are shown below: 
 

 
Table 06: Site total summary of CO2 emissions and savings 
 
As the results above show, when including all available Lean, Clean and Green technologies and methods, the 
development will achieve a 53% improvement over London Plan requirements. 
 
All inputs, BRUKL documents and draft EPC�s, as proof of the above approved calculations, can be found in the 
appendices. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Regulated 

t/CO2 year
%

Baseline 135.2 Savings From Energy Demand Reduction 52.2 39%

After Energy Demand Reduction 83.0 Savings From Heat Network / CHP 0 0%

After Heat Network / CHP 83.0 Savings From Renewable Energy 20 15%

After Renewable Energy 63.1 Cumulative On-Site Savings 72.1 53%

Scenario

Regulated Non-Domestic 
Carbon Dioxide Savings

Non-Domestic
Regulated t/CO2 

year
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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 the Baseline building 
 

 
 
 
 
 
 
 
 

Source

Existing floor Assumed - based on uninsulated concrete slab

Existing wall Assumed - based on uninsulated solid brick wall

Existing roof Assumed - based on uninsulated tiled roof

Door Assumed

Overall U-value (including frame) Assumed - double glazing witnessed on site, small air gap

g-value assumed

Air permeability Assumed - Correct assumption for existing buildings with no air test

System description Witnessed on site

NCM system type Witnessed on site

Heat source Witnessed on site

Heating fuel type Witnessed on site

Heating generator seasonal efficiency Assumed - unknown efficiency, plant is 2002 installed

Heating SCoP Assumed - unknown efficiency, plant is 2002 installed

Cooling system Witnessed on site

Cooling fuel type Witnessed on site

Cooling seasonal energy efficiency rating (SEER) Assumed - unknown efficiency, plant is 2001 installed

AHU Specific fan power (SFP) Assumed - unknown efficiency, plant is 2001 installed

AHU Pump type Assumed

Heat recovery efficiency Assumed

FCU SFP (per unit) W/l/s -

Ventilation controls -

Applicable rooms Witnessed on site

System description Witnessed on site

NCM system type Witnessed on site

Heat source Witnessed on site

Heating fuel type Witnessed on site

Heating generator seasonal efficiency Assumed - unknown efficiency, plant is 2002 installed

Heating generator SCoP Assumed - unknown efficiency, plant is 2002 installed

Cooling system -

Cooling fuel type -

Cooling seasonal energy efficiency rating (SEER) -

AHU Specific fan power (SFP) -

AHU Pump type -

Heat recovery efficiency -

FCU SFP (per unit) W/l/s -

Ventilation controls -

Applicable rooms Witnessed on site

System description Witnessed on site

SFP W/l/s Assumed - 2006 Build regs

Extract flow rate ach Assumed

Areas served Witnessed on site

Generator type Same as space heating

Delivery efficiency Assumed - correct assumption when details below are known

Storage volume litres Witnessed on site

Insulation thickness mm Witnessed on site

Lighting power densities
Office Assumed - T8 fluorescent tube lighting witnessed on site

Reception / Entrance lobby Assumed - Compact fluorescent lighting witnessed on site

WC Assumed - Compact fluorescent lighting witnessed on site

Lobby Assumed - Compact fluorescent lighting witnessed on site

Electric Power Factor Assumed

PIR's None witnessed on site

Daylight sensors None witnessed on site

Metering / Monitoring Assumed

Lighting control parasitic power Assumed0.10

22.5

22.5

Lighting controls
0.90 - 0.95
None
None
Yes

300
none

Lighting
lm/W
36.3

22.5

10
WC's

DHW
Electric water heater on each floor

Stand-alone water heater
100%

-
-
WC's, circulation / stairs

Extract Ventilation
Centralised extract ventilation
0.50

-
-
-
-
-
-

Hot water rads from gas fired boiler
Central heating using water: radiators
LTHW boiler
Natural gas
0.89
0.79

Constant
None
-
-
Office spaces

Hot water rads

0.89
0.82
Air cooled
Electricity
2.50
2.90

HVAC Systems
Chiller and boilers with AHU mech vent

4 pipe fan coil system with centralised mech vent
Fan coil systems
LTHW boiler
Gas

0.70

Air Permeability
25.0 m3/m2h

1.50
2.20

Existing Glazing
3.30 W/m²K

B1 Office or Workshop - Input Data

Constructions U-values W/m².K
0.68
1.22

http://www.quinnross.com
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7.03 Appendix C � Input data used for LEAN building 
 

 
 
 
 
 
 

Source

Existing floor Assumed - based on uninsulated concrete slab

Existing wall Assumed - based on uninsulated solid brick wall

Existing roof Assumed - based on uninsulated tiled roof

New extension wall Assumed

New extension roof Assumed

Door Assumed

Overall U-value (including frame) Assumed - double glazing witnessed on site, small air gap

g-value assumed

Overall U-value (including frame) Assumed

g-value Assumed - recommended g-value

Air permeability Assumed - Correct assumption for existing buildings with no air test

System description Design intent

NCM system type Design intent

Heat source Design intent

Heating fuel type Design intent

Heating generator seasonal efficiency Assumed - Standard efficiency for heat pumps to be not classed as renewable

Heating SCoP Assumed - Standard efficiency for heat pumps to be not classed as renewable

Cooling system Design intent

Cooling fuel type Design intent

Cooling seasonal energy efficiency rating (SEER) Assumed - Standard efficiency for heat pumps to be not classed as renewable

AHU Specific fan power (SFP) Design intent

AHU Pump type Design intent

Heat recovery efficiency Design intent

FCU SFP (per unit) W/l/s -

Ventilation controls -

Applicable rooms Design intent

System description Design intent

NCM system type Design intent

Heat source Design intent

Heating fuel type Design intent

Heating generator seasonal efficiency Design intent

Heating generator SCoP Design intent

Cooling system -

Cooling fuel type -

Cooling seasonal energy efficiency rating (SEER) -

AHU Specific fan power (SFP) -

AHU Pump type -

Heat recovery efficiency -

FCU SFP (per unit) W/l/s -

Ventilation controls -

Applicable rooms Design intent

System description Design intent

SFP W/l/s Design intent

Extract flow rate ach Design intent

Areas served Design intent

Generator type Design intent

Delivery efficiency Assumed - correct assumption when details below are known

Storage volume litres Design intent - 1 no. 15 litre unit per floor

Insulation thickness mm Small units are not insulated as storage is so low

Lighting power densities
Office Design intent

WC Design intent

Lobby Design intent

Electric Power Factor Assumed

PIR's Design intent

Daylight sensors Design intent

Metering / Monitoring Design intent

Lighting control parasitic power Assumed0.10

70

Lighting controls
0.90 - 0.95
Yes in all core areas
Yes in office areas
Yes

80
none

Lighting
lm/W

90
70

10
WC's

DHW
Electric water heater on each floor

Stand-alone water heater
100%

-
-
WC's, tea point, circulation / stairs

Extract Ventilation
Centralised extract ventilation
0.40

-
-
-
-
-
-

Electric panel heaters with extract vent
Other local room heater - unfanned
Direct or storage electric heater
Electrcity
1.00
0.80

Variable
75%
-
-
Office spaces

Elec panel heaters

2.00
1.86
Heat pump (electric)
Electricity
2.00
1.80

HVAC Systems
VRF heat pump with AHU mech vent

2 pipe fan coil system with centralised mech vent
Split or Multi-split
Heat pump (electric): air source
Electricity

0.70

New Extension Glazing
1.60 W/m²K
0.40

Air Permeability
25.0 m3/m2h

1.50
0.35
0.25
2.20

Existing Glazing
3.30 W/m²K

B1 Office or Workshop - Input Data

Constructions U-values W/m².K
0.68
1.22
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7.04 Appendix D � Input data used for LEAN and GREEN building 
 

 
 
 
 

Source

Existing floor Assumed - based on uninsulated concrete slab

Existing wall Assumed - based on uninsulated solid brick wall

Existing roof Assumed - based on uninsulated tiled roof

New extension wall Assumed

New extension roof Assumed

Door Assumed

Overall U-value (including frame) Assumed - double glazing witnessed on site, small air gap

g-value assumed

Overall U-value (including frame) Assumed

g-value Assumed - recommended g-value

Air permeability Assumed - Correct assumption for existing buildings with no air test

System description Design intent

NCM system type Design intent

Heat source Design intent

Heating fuel type Design intent

Heating generator seasonal efficiency Design intent

Heating SCoP Design intent

Cooling system Design intent

Cooling fuel type Design intent

Cooling seasonal energy efficiency rating (SEER) Design intent

AHU Specific fan power (SFP) Design intent

AHU Pump type Design intent

Heat recovery efficiency Design intent

FCU SFP (per unit) W/l/s -

Ventilation controls -

Applicable rooms Design intent

System description Design intent

NCM system type Design intent

Heat source Design intent

Heating fuel type Design intent

Heating generator seasonal efficiency Design intent

Heating generator SCoP Design intent

Cooling system -

Cooling fuel type -

Cooling seasonal energy efficiency rating (SEER) -

AHU Specific fan power (SFP) -

AHU Pump type -

Heat recovery efficiency -

FCU SFP (per unit) W/l/s -

Ventilation controls -

Applicable rooms Design intent

System description Design intent

SFP W/l/s Design intent

Extract flow rate ach Design intent

Areas served Design intent

Generator type Design intent

Delivery efficiency Assumed - correct assumption when details below are known

Storage volume litres Design intent - 1 no. 15 litre unit per floor

Insulation thickness mm Small units are not insulated as storage is so low

Lighting power densities
Office Design intent

WC Design intent

Lobby Design intent

Electric Power Factor Assumed

PIR's Design intent

Daylight sensors Design intent

Metering / Monitoring Design intent

Lighting control parasitic power Assumed

New Extension Glazing
1.60 W/m²K
0.40

1.50

0.25

Existing Glazing

0.35

0.70

none

0.10

Lighting

Lighting controls
0.90 - 0.95
Yes in all core areas

Yes
Yes in office areas

70
70

lm/W

Centralised extract ventilation

10

Elec panel heaters

-

-

Other local room heater - unfanned
Direct or storage electric heater

100%
80

90

-

1.00
0.80
-
-

0.40

-

WC's, tea point, circulation / stairs

Extract Ventilation

B1 Office or Workshop - Input Data

2.20

1.22

HVAC Systems

Electricity
3.97

75%
Variable

-
-

-
-

Electrcity

Constructions U-values W/m².K

1.80

VRF heat pump with AHU mech vent

Split or Multi-split
2 pipe fan coil system with centralised mech vent

Heat pump (electric): air source

4.38
4.08

25.0 m3/m2h

Heat pump (electric)

Electric water heater on each floor
Stand-alone water heater

DHW

WC's

Air Permeability

0.68

3.30 W/m²K

Electricity

Electric panel heaters with extract vent

Office spaces
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7.05 Appendix E � Baseline BRUKL 
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7.06 Appendix F � LEAN BRUKL 
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7.07 Appendix G � LEAN and GREEN BRUKL 
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7.08 Appendix H � LEAN and GREEN Draft EPC 
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