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Caveat 
 
"This document has been prepared for the titled project, or named part thereof, and should not be relied 
upon or used for any other project or part as the case may be, without an independent check being 
made on it.  Van Zyl & de Villiers Consulting Engineers will not be liable for the consequences of using 
this document other than for the purpose for which it was commissioned, and any user and any other 
person using or relying on this document for such other purpose, agrees and will be such use or reliance 
be taken to confirm this agreement to indemnify Van Zyl & de Villiers Consulting Engineers for all loss 
or damage resulting there from". 
 

Revision Date Details Author Checked by 
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1 Introduction 
 
This report outlines the proposed energy strategy for the redevelopment of the Therapia Lane Depot in 
Croydon.  
 
The development aims to achieve compliance with the Approved Document L2 (2021) and London 
Borough of Sutton’s Policy 31 by maximising feasible reductions in carbon. 
 
The new depot consists of two distinct building elements; a two-storey office space and a workshop. It 
is proposed to retain the structural frame and ground floor slab of the existing building, but replace the 
façade treatment and roof with new. The office space will be heated and cooled, and as such greater 
emphasis will be placed on the thermal performance of the envelope to this area. The workshop is 
classified as a ‘low energy demand’ space as defined by Approved Document L2 (2021), with only 
localised radiant heaters at workstations. As such it is proposed to employ more relaxed standards for 
the envelope to the workshop as permitted under ADL2.   
 
The proposed energy assessment has been developed in line with the following energy hierarchy: 
 

 
“Baseline” 
 

 
Generate baseline CO2 emissions assuming the notional specification 
for existing buildings, shown in Appendix 3 of the GLA Energy 
Assessment Guidance, and which is based on Approved Documents L1 
and L2. 

 
“Be Lean” 
 

 
Reduce the building’s energy requirements by incorporating passive 
design measures and reduce the building’s energy consumption through 
the use of energy efficient mechanical and electrical engineering 
systems. 

 
“Be 
Clean” 
 

 
Reduce the building’s carbon dioxide emissions through the efficient 
supply of heat. 
 

 
“Be 
Green” 

 

 
Reduce the building’s carbon dioxide emissions through the use of 
renewable technologies. 

 
This hierarchy of a passive first and energy efficient design is well proven and a useful format to 
demonstrate how passive, energy efficient and renewable/low carbon technologies are incorporated 
within the design. 
 
“Baseline” Where major refurbishments are being carried out, an estimate of the CO2 savings from the 
refurbishment of the building will be expected. To provide this an estimation of the CO2 emission 
baseline performance of the existing building using Building Regulations approved compliance 
software. The baseline energy benchmarks for refurbished buildings are based on the Building 
Emissions Ratings (BERs) for Building Regulations Part L 2021 using IES VE 2023 thermal modelling 
software, and as defined in Appendix 3 of the GLA Energy Assessment Guidance. 
 
“Be Lean” A fabric first approach where the design will consider the building form and fabric to provide 
a highly efficient envelope to drive down the energy demand from heating and cooling. The building 
services plant and equipment are specified to be as efficient as practical to drive down energy 
consumption. These measures alone show an improvement to Approved Document (ADL 2) 2021 by 
22%. 
 
“Be Clean” Be Clean: A study has been undertaken to consider the feasibility to connect to any existing 
or proposed heat networks.   
 
“Be Green” This includes the consideration of low and zero carbon technologies. After applying the 
above Be Lean passive and active technologies, low or zero carbon technologies are used to enhance 
the overall energy strategy. These measures will provide a reduction of around 33% in CO2 emissions. 
 
The overall predicted reduction in CO2 emissions from the Baseline development for the proposed 
development is 55%.  This equates to an annual saving of approximately 5.2 tonnes of CO2. 
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Table 1 below shows the CO2 emissions breakdown and Table 2 shows the percentage breakdown at 
each stage of the hierarchy for the proposed developed. 
  

Carbon Dioxide Emissions 

(tonnes CO2 per annum) 

Regulated emissions  

Notional Baseline as defined in Appendix 

3 of GLA Energy Assessment Guidance 

9.6 

After energy demand reduction  

“Be Lean” 

7.5 

After heat network and/or CHP 

“Be Clean” 

7.5 

After renewable energy  

“Be Green” 

4.3 

 
Table 1 | Carbon Emissions Breakdown 

  
Carbon Dioxide Emissions Savings 

Tonnes of CO2 per annum 

% 

Savings from energy demand reduction 22% 

Savings from heat network / CHP 0% 

Savings from renewable energy 33% 

Cumulative on-site savings 55% 

 
Table 2 | Regulated CO2 Emissions Savings 

 
Figure 1 below sets out how the proposed development building energy efficiency measures and LZC 

systems reduce CO2 emissions in line with the proposed energy hierarchy: 

 

 
Figure 1 - Energy Hierarchy 
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2 Baseline Energy Demand Assessment 
 
VZDV uses IES VE 2023 using DSM methodology to assess the building.  The IES VE Compliance 
software has been approved by the Department for Communities and Local Government (DCLG) for 
use as a Dynamic Simulation Model (DSM) software package. As part of its approval process, the IES 
software had to demonstrate that it satisfies all of the tests and other requirements defined within 
sections 2 and 3 of the document “CIBSE TM33:2006, CIBSE standard tests for the assessment of 
building services design software”. 
 
The baseline energy benchmarks for the energy strategy are based on the Building Emissions Ratings 
(BERs) for Building Regulations Part L 2021.   
 

3 Establish the Baseline Emissions “Baseline” 
 
In accordance with the GLA’s Energy Assessment Guidance, applicants are required to generate 
baseline CO2 emissions assuming the notional specification for existing buildings, shown in Appendix 
3 of the GLA energy assessment document, and which is based on Approved Documents L1 and L2.  
This provides a consistent baseline across all refurbishments and clearly distinguish the improvements 
in CO2 emissions that are over and above what would ordinarily be undertaken through meeting Building 
Regulation requirements. 
 
Table 3 below shows the BER for the notional building as defined by Appendix 3 of the GLA’s Energy 
Assessment Guide. This will be used as the baseline figure to determine energy and carbon reduction 
on the later stages. 
 
 

Energy Hierarchy Regulated Carbon Dioxide Emissions 

Tonnes of CO2 per annum % 

Baseline: Appendix 3 of GLA’s 
Energy Assessment Guidance 

9.6 - 

 
Table 3 | Baseline Carbon Emissions ADL2021 

 
A complete BRUKL for the Baseline (Notional) Building is included in Appendix A. 
 

4 Energy Efficient Design Measures “Be Lean” 
 
4.1.1 Passive Measures 
 
The energy strategy adopts a fabric first approach whereby the thermal envelope of the building is 
enhanced to improve the overall energy efficiency of the building. It is proposed to retain the structural 
frame and ground floor slab of the existing building, but replace the façade treatment and roof with new 
materials.  
 
The office space will be heated and cooled, and as such the greater emphasis is placed on the thermal 
performance of the envelope to this area. The workshop is classified as a ‘low energy demand’ space 
as defined by Approved Document L2 (2021), with only localised radiant heaters at workstations. As 
such it is proposed to employ more relaxed standards for the envelope to the workshop as permitted 
under ADL2.   
 
The passive design measures to be considered include:  
 

• limiting the heat loss through walls, roof, windows, doors  

• avoiding thermal bridging 

• day lighting 

• thermal heating in winter 

• reducing air permeability 

• provision of rooflights to provide natural light 
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The thermal envelope enhancements are summarised elementally in the following table, this is subject 
to change following detailed thermal modelling: 
 

 

Part L2 (2021) Minimum  
Performance 

Proposed 
 Performance 

Construction Element U-value (W/m²K) U-value (W/m²K) 

External Wall to office 
areas 

0.26 0.16 

Roof to office areas 0.16 0.12 

Windows 1.60 1.40 

Pedestrian Doors 1.60 1.60 

Opaque envelope to 
workshop 

0.70 0.70 

 
Infiltration (m²/hm² @ 50Pa) Infiltration (m²/hm² @ 50Pa) 

Air tightness to office 
areas 

8 5 

 
Table 4 - Targeted Building Fabric Thermal Performance 

 
 
The artificial lighting is a significant proportion of the overall building energy and carbon emissions. 
Avoiding the need to use lighting by utilising the available daylight is an important factor in reducing 
carbon emissions. Windows are used to provide natural daylight into the office areas. Detailed modelling 
has been undertaken to determine the right balance between useful light and thermal gain, and set 
performance characteristics for the glazed elements.  
 
It is proposed to provide polycarbonate (or similar material) rooflights to the workshop space. The 
rooflights will provide an element of natural light into the workshop, as well as provide smoke ventilation 
in the event of a fire. The following parameters have been used to strike a good balance between 
thermal gain and light transmittance: 
  

G-value (BS EN 410) U-value 
(W/m2K) 

Blinds 

Windows 0.33 1.4 Yes 

Rooflights over 
unheated areas 

0.57 1.6 No 

 
Table 5 | Targeted Glazing Performance 

 
 
4.1.2 Active Measures 
 
The mechanical and electrical services are critical to reducing energy consumption. The following active 
energy saving products and techniques will be considered to achieve reductions in CO2 emissions: 
 

• Dimming controls linked to daylight sensors 

• Local light switching 

• Movement and absence sensors for lighting control 

• Low energy lighting via LED lamp types 

• Variable speed drives on air handling plant and pumps 

• Heat recovery mechanical ventilation 

• Low specific fan power  

• Metering for energy management 

• Rigorous commissioning 

• Heating controls to optimize plant efficiency 
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• Controls set up to dynamically adjust heating, ventilation, hot water generation to reduce carbon 
emissions and maximise energy efficiency 

• Localised radiant heating to workstations in workshop only 
 
The building’s carbon emissions after the introduction of the Be Lean measures are summarised in the 
table below: 

 
 

Energy Hierarchy Regulated Carbon Dioxide Emissions 

Tonnes of CO2 per annum % 

Be Lean: After energy efficiency 
measures 

7.5 22% 

 
Table 6 | Baseline Carbon Emissions ADL2021 

 
Refer to Appendix B for a detailed BRUKL for the Be Lean measures.  
 

5 Heating Infrastructure “Be Clean” 
 
This section addresses the Be Clean stage of the energy hierarchy, and although this development is 
considered a ‘minor’ development, the energy strategy has been developed following the principles of 
the London Plan’s heating hierarchy.  
 

5.1 Area Wide Heat Networks 
 
The first step in selecting energy systems according to Policy 5.6 is to consider a connection to an 
existing heating or cooling network. 
 
A review of the London Heat Map suggests the New Mill Quarter Energy Centre is approximately 2km 
from the site. VZDV have contacted the network operator to establish the possibility of extending the 
existing network and await their response; refer Appendix C for a copy of the correspondence.  
 

 
 

Image 1 - Extract from London Heat Map showing proximity to existing heat network 
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5.2 Gas-fired Combined Heat and Power (CHP) 
 
Recent developments in London Plan 2022 have reduced the carbon benefits from the electricity 
produced by the CHP by using SAP 10 carbon emission factors.  Under the London Plan, CHP is only 
considered if it is part of an existing network being connected to.  
 

5.3 Heat Pumps  
 

It is proposed to serve the office areas within the depot with VRF type air source heat pumps to provide 
both heating and cooling. This may be reviewed if a connection to a heat network becomes available in 
the future. 
 

 

5.4 Future Network Provisions 
 
The site is within a Heat Network Priority Area and as part of the planning application it will be 

demonstrated how a possible future heat network connection can be facilitated.    

Below is an extract from the proposed site plan showing the proposed location for pipe route into the 

site, as well as proposed location for any future heat network substation. 

 

Image 2 - Future heat network connection provision 
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6 Renewable Energy “Be Green” 
 
A number of renewable technologies have been appraised in terms of technical, physical and financial 
feasibility as potential renewable systems for use on the project.  
 
The following low and zero carbon technologies were considered and compared for the development: 

• Wind turbines 

• Solar thermal heating 

• Photovoltaic panels 

• Air source heat pumps 

• Ground source heat pumps 
 
These are summarised in the following table: 
 

 Financially 
Viable 

Comments 

Wind Turbines 20 – 25 years Not considered appropriate because of the potential visual 
impact, noise, planning issues and relatively small carbon 

benefit. Also wind turbines not most efficient in urban setting.  

Solar Thermal 
Panels 

15 – 20 years The majority of heat is generated in summer months when the 
heat demand of the development is at its lowest. Also it 

competes with other heat generating technologies such as heat 
pumps.  

Photovoltaic 
Panels (PV) 

< 10 years Good CO2 reduction, reasonable payback, and its potential is 
only limited by available roof area. Compliments heat pumps 

well as it generates electricity that can be used, and is the 
customer’s preferred choice.  

Air source heat 
pumps 

15 – 20 years Ideal form of heating for relatively small heat demand; improved 
carbon reduction benefit under SAP10 

Ground Source 
Heat Pumps 
(GSHP) 

> 30 years Discounted on the basis of costs. Also being an industrial area 
the risk of soil contamination is high, and disturbance of the soil 

for ground energy collectors could cause other issues.  

 
Table 7 | Summary of Considered Renewable Technologies  

 
Although all LZC technologies contribute towards CO2 reduction, some are more suitable than others 
and the list of LZC technologies that can make a significant contribution has been narrowed down to: 
 

I. Air Source Heat Pumps (ASHP) 
II. Photovoltaic (PV) 

 
There is a need to provide rooflights for smoke ventilation purposes to the workshop and storage areas 
of the development. These rooflights are manufactured from polycarbonate that will melt during a fire 
condition. Polycarbonate as a material is less robust than for example a glass rooflight, and although 
there is space between the rooflights to install PV panels, the need to provide edge protection around 
each rooflight makes it unpractical. Also there is no stair access to the roof, and there is not enough 
space around three sides of the depot for a working platform that will provide access for maintenance 
of the PV panels.  
 
Given the constraints of locating PV panels on the main roof it is proposed to install PV panels on the 
area of canopy over the vehicle yard. This is ideal as there are no rooflights to consider, and the PV 
panels can be maintained from a working platform located in the yard.  
 
The canopy can accommodate 115 m2 of PV panels that will generate an estimated 21,340 kWh per 
annum. This represents 32% of the development’s regulated energy demand.  
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The image below shows the proposed location of the PV panels: 
 

 
 

Image 3 - Site plan showing location of PV panels 

 
The estimated regulated carbon dioxide emissions after the “Be Green” stage taking into account the 
ASHPs and PVs is summarised below: 
 

Energy Hierarchy Regulated Carbon Dioxide Emissions 

Tonnes of CO2 per annum % 

Be Green: After renewable 
technologies 

4.3 55% 

 
Table 8 | Baseline Energy and Carbon Emissions after Renewable Technology 

 
Refer to Appendix D for BRUKL output. 
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7 Conclusions 
 
The proposed energy strategy for the development follows the energy hierarchy detailed within this 
report with the aim to achieve compliance with ADL 2 (2021) and London Borough of Sutton’s Policy 
31. 
 
“Be Lean” A fabric first approach where the design considers the building form and fabric to provide a 
highly efficient envelope and drive down the energy demand for heating. The building services plant 
and equipment has been specified to be as efficient as practical to drive down energy consumption.  
These measures alone show an improvement to of 22% when compared with the Notional Building. 
 
“Be Clean” Be Clean: There are no heat networks in the immediate vicinity and contact has been made 
with the nearest network operator to establish the possibility of extending the network. Provision has 
been made for a future heat network connection.       
 
As part of the “Be Green” stage a number of low carbon and renewable technologies have been 
appraised in terms of technical, physical and financial feasibility for use on the project.  Air source heat 
pumps and roof mounted photovoltaic panels are considered to be the most favourable for the 
development.  These measures will provide a reduction of an additional 33% in CO2 emissions. 
 
The overall predicted reduction in CO2 emissions from the Baseline for the proposed development is 
55%.  This equates to an annual saving of approximately 5.2 tonnes of CO2. 

 

Table 8 below shows the CO2 emissions breakdown and Table 9 shows the percentage breakdown at 
each stage of the hierarchy for the proposed developed. 
  

Carbon Dioxide Emissions 

(tonnes CO2 per annum) 

Regulated 

Notional Building as defined in Appendix 3 

of the GLA’s Energy Assessment 

Guidance 

9.6 

After energy demand reduction  

“Be Lean” 

7.5 

After heat network and/or CHP 

“Be Clean” 

7.5 

After renewable energy  

“Be Green” 

4.3 

 
Table 9 | Carbon Emissions Breakdown 

 
  

Carbon Dioxide Emissions Savings 

Tonnes of CO2 per 

annum 

% 

Savings from energy demand reduction 2.1 22% 

Savings from heat network / CHP 0.0 0% 

Savings from renewable energy 3.1 33% 

Cumulative on-site savings 5.2 55% 

 
Table 10 | Regulated CO2 Emissions Savings 
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The figure below sets out how the proposed development building energy efficiency measures and LZC 
systems reduce CO2 emissions in line with the proposed energy hierarchy: 
 

 
Figure 2 - Energy Hierarchy 

 
A copy of the GLA’s Carbon Reporting Spreadsheet is enclosed in Appendix E.  
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8 Appendix A – Notional Building BRUKL 
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9 Appendix B – Be Lean BRUKL 
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10 Appendix C – Correspondence with Heat Network Operator 
 

  



1

Paul Vorster

From: Paul Vorster
Sent: 29 November 2023 15:03
To: contactus@sden.org.uk
Cc: Craig Morgan; Sai Burra
Subject: Therapia Lane Depot - Connection to heat network

Good a ernoon 
 
VZDV are ac ng on behalf of London Borough of Su on who is proposing the refurbishment of a vehicle depot 
located in Therapia Lane at the address below: 

 Therapia Lane Depot 

 Beddington 

 CR0 4TN 
 
Having reviewed the London Heat Map, the New Mill Quarter energy network seems to be approximately 2km from 
the depot’s site; refer extract below from London Heat Map: 
 

 
 
As part of the planning requirements for the depot the applicant is required to contact nearby heat networks to 
establish the viability of connec ng to the network, either now or in the future. I would appreciate it you could 
acknowledge receipt of this email and comment on the feasibility (or otherwise) to connect to the New Mill Quarter 
heat network. 
 
Thank you 
Paul Vorster 
 
 
Paul Vorster 
 

 
 



2

paul@vzdv.com  
office +44(0)1727 731560 mobile +44(0)7979 858223 

6a parkway, valley road, porters wood, St Albans. AL3 6PA 
 
vzdv.com  
 
Email disclaimer 
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11 Appendix D – Be Green BRUKL 
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12 Appendix E – GLA Carbon Reporting Spreadsheet 
  



Table 1: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for residential buildings Table 3: Carbon Dioxide Emissions after each stage of the Energy Hierarchy for non-residential buildings

Regulated Unregulated Regulated Unregulated

Baseline: Part L 2021 of the 

Building Regulations 

Compliant Development

0.0
Baseline: Part L 2021 of the 

Building Regulations 

Compliant Development

9.6

After energy demand 

reduction (be lean)
0.0

After energy demand 

reduction (be lean)
7.5

After heat network 

connection (be clean)
0.0

After heat network 

connection (be clean)
7.5

After renewable energy 

(be green)
0.0

After renewable energy 

(be green)
4.3

Table 2: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for residential buildings Table 4: Regulated Carbon Dioxide savings from each stage of the Energy Hierarchy for non-residential buildings

(Tonnes CO2 per annum) (%) (Tonnes CO2 per annum) (%)

Be lean: savings from 

energy demand reduction
0.0 0%

Be lean: savings from 

energy demand reduction
2.1 22%

Be clean: savings from heat 

network 
0.0 0%

Be clean: savings from heat 

network 
0.0 0%

Be green: savings from 

renewable energy
0.0 0%

Be green: savings from 

renewable energy
3.1 33%

Cumulative on site 

savings
0.0 0% Total Cumulative Savings 5.2 55%

Annual savings from off-set 

payment
0.0 -

Annual savings from off-set 

payment
4.3 -

Cumulative savings for off-

set payment
0 -

Cumulative savings for off-

set payment
130 -

Cash in-lieu contribution 

(£)
0

Cash in-lieu contribution 

(£)
12,375

Total regulated emissions 

(Tonnes CO2 / year) 

CO2 savings

(Tonnes CO2 / year) 

Percentage savings

(%)

Target Fabric Energy 

Efficiency (kWh/m²)

Dwelling Fabric Energy 

Efficiency (kWh/m²)
Improvement (%)

Part L 2021 baseline 9.6
9.6

Development total 0.00 0.00

Be lean 7.5 2.1 22%
9.6

Be clean 7.5 0.0 0%
9.6

Be green 4.3 3.1 33%

9.6

Area weighted 

non-residential

cooling demand (MJ/m
2
)

Total

non-residential 

cooling demand     

(MJ/year)
2

Total Savings - 5.2 55%
9.6

Actual

-
CO2 savings off-set

(Tonnes CO2) 
- Notional

Off-set - 130.3 -

Carbon Dioxide Emissions for non-residential 

buildings

(Tonnes CO2 per annum)

*carbon price is based on GLA recommended price of £95 per tonne of carbon dioxide 

unless Local Planning Authority price is inputted in the 'Development Information' tab

Regulated non-residential carbon dioxide savings

(Tonnes CO2) 

Part L 2021 Performance

*carbon price is based on GLA recommended price of £95 per tonne of carbon dioxide 

unless Local Planning Authority price is inputted in the 'Development Information' tab

(Tonnes CO2) 

Non-residentialResidential

Carbon Dioxide Emissions for residential buildings

(Tonnes CO2 per annum)

SITE-WIDE 

Regulated residential carbon dioxide savings

0
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