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Executive Summary  
This energy strategy report has prepared by Capita Symonds sustainability team for the 
London Borough of Haringey. 

The report illustrates the possible low to zero carbon technologies to potentially be 
implemented to achieve the carbon reduction targets set out by the London Borough of 
Haringey and in accordance with The London Plan. 

The energy profiles have been established using dynamic simulation and the low to zero 
carbon technologies have been sized on these profiles. The data used are bona fide 
information from supplies and manufactures alike. 

Currently the cost calculation do not account for funding incentives.  

During 2009 London Borough of Haringey adapted their policy on energy efficiency and 
sustainability in line with the Mayor of London’s Plan. The Plan uses a hierarchy to assess 
applications and it is interpreted that all new developments should adopt this hierarchy: 

1. Use of energy efficient features to the design and construction of the development (BE 
LEAN) 

2. Use of clean carbon efficient technologies (BE CLEAN) 
3. Use of low to zero carbon technologies (BE GREEN) 

The Strategy has been developed using this hierarchy identified above and sets out the 
following:  

1. Be Lean: The current proposals for both the Town Hall and Facilitating development seek to 
comply with the minimum requirement of Part L of the 2002 Building Regulations and for the 
affordable housing component, Level 3 of the Code for Sustainable Homes. LBH 
representatives have advised that the scheme should ‘aspire’ to meet Level 4 Code for 
Sustainable Homes and environmentally friendly infrastructure. The planning department 
advised that all housing, affordable and private, should meet code Level 3.  
 

2. Be Clean: The sustainable and energy efficiency report prepared by Capita Symonds 
sustainability consultants suggested that Combine Heat and Power (CHP) systems are 
technically feasible. The costs and implications of this system are summarised further within 
the main Report.  
 

3. Be Green: The Mayor of London Plan sets out developments should achieve a reduction in 
carbon dioxide emissions of 20% by the use of onsite renewable energy generation unless 
it can be demonstrated that it is not technically or financially feasible. LBH sets out that 
each project must demonstrate that it is aiming to achieve 20% carbon reductions by the 
use of onsite renewables. CHP is not deemed to be a renewable technology but in line with 
GLA hierarchy it should be considered prior to the implementation of other renewable.   

The sustainable and energy efficiently report investigated a number of renewable technologies 
and each was assessed under the following criteria: 

a. Technically feasible 
b. CHP Compliant Technologies  
c. Financially feasible 

A combined Heat and Power system was found to be both technically and financially feasible to 
Blocks A and B new building developments. Further opportunities are available to link into the 
refurbished East Wing and Link building residential units should a develop wish to do so.  

The following technologies were not deemed to be technically feasible for the development 
after the consideration of a CHP: 

 Ground Source Heat Pumps 
 Solar Thermal 
 Wind Power 
 Biomass 

 
Photovoltaics have emerged as the preferred renewable technology as it is both technically 
feasible and compatible with a CHP. The payback period had a  65 year payback period and 
therefore this technology did not prove to be financially viable.  

A site wide CHP was found to be technically viable but not financially viable under the present 
project parameters.  In order to safeguard the project viability it is recommended that a site 
wide CHP is not proposed at this stage therefore is not included in the planning application.    

It has therefore been recommended that a site wide CHP remains a project aspiration which can be 
implemented following more detailed investigation into the financial viability and controlled through a 
suitable planning condition. .  It is recommended that the Council commission an Energy Service 
Company (ESCO) to undertake a detailed viability appraisal.  This piece of work cannot be 
meaningfully progressed until the business plan for the Town Hall is adopted and the key 
stakeholders are consulted e.g. the Council, the Hornsey Town Hall Creative Trust, the Library 
and a potential Developer Partner. 

Note: This report has been based on drawings as scheduled out in Appendix A. Since the first 
issue of this report, the scheme has been updated to include for residential components to the 
existing link block and Broadway Annex and a revision to the number of residential units to 
Block A & B. Since they are existing developments, they shall not be subjected to the 
renewable energy and carbon reduction target policies (applicable to new build developments 
only). With the inclusion of these two revised building components, this shall not materially 
affect the proposed energy strategy of the CHP to the new buildings Blocks A & B. 
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0.0 Introduction – Hornsey Town Hall 
 
This report has been prepared by Capita Symonds to review the proposed energy 
provisions to the development and the compliance requirements under Part L – 
Building Regulations and Haringey Council – Unitary development plan.  
The report aims to:- 
 

(i) Describe an energy strategy that has been developed in accordance 
with the guidance documentation from the Greater London Authority 
(GLA) and London Borough of Haringey. 

(ii)  Assess the feasibility of using a centralised combined heat and power 
plant (CHP). 

(iii) Assess the feasibility of renewable technologies to the new build 
components of the development. 

(iv) Provide a cost analysis on the technically viable renewable 
technologies to meet the renewable targets on the new build 
developments 

 
The development comprises of the following building components: 
 

(i) A grade II listed Hornsey Town Hall to undergo extensive refurbishment  
(ii) Conversion of the East Wing of the Town Hall into residential 

apartments 
(iii) A new build residential apartment block 
(iv) A new build stand alone residential apartment block 
(v) Refurbishment of the existing Broadway Annex 
(vi) New build four houses on the Mews site 
(vii) Hornsey Town Hall library 

 
Section 2.0 of the report is structured to address the interpretation of the Part L of 
the building regulations to the development. 
 
Section 3.0 reviews the planning requirement for the new build components. 
 
Section 4.0 describes the energy demand analysis carried out to the whole site with 
a view of using the data to undertake a combined heat and power system feasibility 
study. 
 
Section 5.0 reviews the combined heat and power analysis for the new build 
components  
 
Section 6.0 reviews the renewable technologies feasible for the new build 
components. 

 
Section 7.0 provides a technical and financial analysis of a site wide CHP system 
with a simple payback analysis of a CHP system.  
The report concludes with a summary in section 8.0 followed by Appendix. 
 
The calculations for this report have been undertaken for feasibility studies only 
using Government National Calculation methodology database. Further detailed 
calculations shall need to be undertaken at a later stage to confirm system selection 
and capacities. This shall be dependent upon the preferred strategy energy 
approach by the client (i.e. whether a site wide centralised combined heat and 
power system or a decentralised system). 
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1.0 Building regulation Conservation Part L - Compliance 
 
The building components that have been included for review in this section are:  
 

(i) Existing Town Hall Building Refurbishment 
(ii) East wing Residential Refurbishment 
(iii) Link Building Residential Refurbishment 
(iv) Block B Residential New Build  
(v) Block A Residential New Build 
(vi) Broadway Annex East retail/office Refurbishment 
(vii) Broadway Annex West retail /residential refurbishment 

 
 

1.1 Existing Town Hall Building 
 

Under regulation 9 of the Part L – Building regulations the following clauses 
suggests that the Building exempt from the energy efficiency laws of the building 
regulations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

ADL2A – Para 9 

 

 

 

 

Also in accordance with Clauses CSV2 from the Haringey Unitary Development Plan 
July 2006, the importance of preserving the original appearance of the building is 
recognized and therefore the compatibility with the building structure is recognized. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As discuss in the feasibility report (Feb 2009). Guidance was sought after the interim 
Building Regulations and historic buildings by English Heritage. The following 
measures were incorporated into the design. 

 

HISTORIC BUILDINGS 

8 Special considerations apply if the building on which the work is to be carried out has 

special historic or architectural value and compliance with energy efficiency requirements 

would unacceptably alter the character or appearance. 

9 When undertaking work on or in connection with buildings with special and historic or 

architectural value, the aim should be improving energy efficiency where and to the extent 

that is practically possible. This is provided that the work does not prejudice the character of 

the host building or increase the risk of long term deterioration to the building fabric or fittings. 

The guidance given in the English Heritage publication should be taken into account in 

determining appropriate energy performance standards for such building works. Particular 

issues relating to work in historic buildings that sympathetic treatment and where advice from 

others could therefore be beneficial include: 

 restoring the historic character of a building that has been subject to previous inappropriate 

alteration, e.g. replacements windows, doors and roof lights; 

 rebuilding a former building;  

 making provisions enabling the fabric of historic buildings to “breathe” to control moisture and 

potential long term decay problems. 

10 In arriving at a balance between historic building conservation and energy efficiency 

improvements, it would be appropriate to take into account the advice of the local authority’s 

conservation officer. 

 

(5) The categories referred to in paragraph (4) (c) are: 

a.) buildings which are: 

 Listed in accordance with section 1 of the Planning (Listed buildings and conservation 
areas) Act 1990; 

 In conservation area designated in accordance with section 69 of that act; or 
 Included in the schedule of monuments maintained under section 1 of the Ancient 

Monuments and Archaeological Areas Act 1979, 
where compliance with the energy efficiency requirements would unacceptably alter their 
character or appearance; 

b.) buildings which are used primarily or solely as places of worship 

c.) temporary buildings with planned time of use of two years or less, industrial sites, 
workshops and non-residential agricultural buildings with low energy demand; 

d.) stand-alone buildings other than dwellings with a total useful floor area of less than 50 m2 
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(i) Limit heat loss pipes and ducts 

Heat loss would be limited from the heating system by using appropriate thermal 
insulation materials. Attention would especially be paid to unheated spaces where 
ducts/pipes would be routed. 

(ii) Provision of energy efficient space heating 
 

Since the historic nature of the refurbishment works is to be maintained and it is 
suggested that the least disruptive heat provision would be gas fired boilers. 

Gas fired boilers would be of the highly efficient type with optimised weather 
compensator controls. The building would have appropriate single zone control. 

 

(iii) Use/retrofit of thermostatic Radiator valves 
 

To improve controllability of the heating system, we would purpose the installation 
(or addition to retained radiators where applicable) of thermostatic radiator valves to 
gain better energy management. 

 

(iv) High efficient ventilation and air conditioning plant 
 

All mechanical plant would meet the minimum (if not better) efficiency standards as 
per PartL2A Building Regulations. 

Heat recovery heating and ventilation systems would be included where appropriate. 

The plant would be strategically located to minimize visual impact and noise 
disturbance 

 

(v) Automatic lighting control 
 

Automatic lighting control and presence detection units would be proposed to 
reduce lighting electrical energy. 

Daylight controls to certain area would also be included with appropriate zoning of 
lighting circuits. 

 

 

1.2 East Wing Residential, Link Building and Broadway Annex West 
Refurbishments  

The East Wing and link building shall undergo refurbishment works to convert it from 
office and civic accommodation to a residential accommodation. The Broadway 
Annex West building shall have refurbishment of retail at ground floor and residential 
units on the first and second floor. 

However, since the residential units are housed within a listed building envelope, it is 
interpreted that this portion of the building is exempt from adhering to the energy 
efficiency laws of the building regulations – PartL2B – Conservation of fuel and power 
in existing buildings other than dwellings. 

In keeping within the spirit of energy efficiency, for the residential part high efficient 
building services plant and equipment shall be specified so that the design flexibility 
limits are achieved in accordance with paragraph 35-41 of the Building Regulation 
Part L1B - Conservation of fuel and power in existing dwellings. 

 

1.3 Block B  Residential – New Building 

This development comprises of approximately 26 apartments in a new build 
development. 

This would be subjected to Part L1A of the Building Regulations – Conservation of 
fuel and power in new dwellings. 

The common areas within the building development shall comply with PartL2A of the 
building regulations in accordance with Paragraph 14 of the Approved document 
Building Regulations Part L1A. 

 

 

 

 

 

 

 

 

  

Any areas of building containing multiple dwellings are not classified as dwellings, 

and therefore fall outside the scope of the five criteria outlined above. For such areas, 

reasonable provision would be: 

a) If they are heated, to follow the guidance in Approved Document L2A; or 

b) If they are unheated, to provide fabric elements that meet the fabric standards 

set out in paragraph 33 to 36 
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1.4 Block A Residential – New Building 

This development comprises of approximately 66 apartments in a new build 
development. This would be subjected to Part L1A of the Building Regulations. 

The common areas within the building development shall comply with Part L2A of 
the building regulations in accordance with Paragraph 14 Approved document 
Building Regulations Part L1A. 

 
1.5 Broadway Annex East  Retail/Office - Refurbishment 

 
This development shall be undergoing refurbishment and is a listed building; 
therefore, this shall be subjected to Part L2B of the Building Regulations. 
 
However, due to the development being listed, this would suggest exemption from 
the energy efficiency requirements of Part L2B. 

 
1.6 Summary  

 
To summarize, the table below indicates which parts of the Building regulations – 
Part L are applicable to the development. 

 
 
Building 

component 
Status Building 

regulation Further comments 

Existing Town hall Refurbishment Part L2B Exempt from energy 
efficiency measures 

East Wing – 
Residential  

Refurbishment Part L1A/L2B Exempt from energy 
efficiency measures 

Link Building - 
Residential 

Refurbishment Part L1A/L2B Exempt from energy 
efficiency measures 

Residential – Block 
B 

New Build Part L1A Part L2A to common 
part 

Residential – Block 
A 

New Build Part L1A Part L2A to common 
part  

Broadway Annex 
West – 

Retail/Residential 

Refurbishment 
Part L2B Exempt from energy 

efficiency measures 

Broadway Annex  – 
East 

Retail/Residential 

Refurbishment 
Part L1A/L2B Exempt from energy 

efficiency measures 
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2.0 Part L Compliance – New Build  (Residential Only) 
 
The following two building areas were required to comply with Part L2A of the 
building regulations 
 

(i) Common parts to Block A 
(ii) Common parts to Block B 

The five criteria required for compliance are: 

 Criterion 1 – Achieving an acceptable building CO2 emission rate 
 Criterion 2 – Limits on design flexibility 
 Criterion 3 – Limiting the effects of solar gains in summer 
 Criterion 4 – Quality of construction and commissioning 
 Criterion 5 – Providing information 

To assess the energy profile of the buildings, the licensed computer software 
package TAS NG 9.1 Part L2 dynamic simulation modelling was used. Drawings as 
scheduled in Appendix A were used for the modelling exercise.  

Calculation of the Target Emissions Rating (TER) and Building Emissions Rating 
(BER) 

The buildings data and geometry was inputted into the program and the building 
emission rates were calculated for a notational building Cnotional, which has the same 
geometry as the actual building but uses standardised building design parameters 
from the National Calculation Methodology database. 

The Target Emission Rate (TER) is calculated using the following formula: 

TER=Cnotional x [(1-Factor) x (1-LZC)] 

where ‘Factor’ is the Improvement Factor and ‘LZC’ is the Low to Zero Carbon 
Factor. 

The Building Emission Rate (BER) is also calculated by the software program based 
on the actual building design, which has a lower emission rating than the target, 
meaning that the building is more energy efficient than required by PART L2A. 

The results were then updated to calculate the required carbon emission savings 
and resulting energy provision to be met by renewable technologies. 

2.1 Building Simulation Methodology 

A 3D geometric model of the building was created in TAS. Each building part was 
zoned in accordance with guidelines for calculating the energy model for Part L2A 
compliance. 

2.2 Common parts – Block A 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
From the above, it was found that the TER>BER, therefore the common parts of the 
building complied with Criterion 1 of part L2A.

 
2.3 Common parts – Block B 

From the above, it was found that the TER>BER, therefore the common parts of the 
building complied with Criterion 1 of part L2A.

 Target Emission Rate (kgCO2/m2/yr)

Block A 14.2 
Block B 11.8 

 

9 

rom the above, it was found that the TER>BER, therefore the common parts of the 
building complied with Criterion 1 of part L2A. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

From the above, it was found that the TER>BER, therefore the common parts of the 
building complied with Criterion 1 of part L2A. 

Target Emission Rate (kgCO2/m2/yr) Building Emission Rate (kgCO2/m2/yr) 

12.5 
9.8 
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3.0  Planning requirements 

Local Planning Authority – Haringey Council 
 

In accordance with the local planning Authority Unitary Development Plan ENV 9 
and 10, these clauses have been deleted as they not conform to the London plan. 

 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

 
 

It is interpreted that all the new developments should adopt the Major of London 
Hierarchy. 
 

The London Plan (consolidated with alterations since 2004) - the Mayor's 
Spatial Development Strategy  

 

 
 

Policy 4A.4 Energy Assessment 

The Mayor will and boroughs should support the Mayor’s Energy Strategy and its 
objectives of improving energy efficiency and increasing the proportion of energy used 
generated from renewable sources. 

The Mayor will and boroughs should require an assessment of the energy demand and 
carbon dioxide emissions from proposed major developments, which should demonstrate 
the expected energy and carbon dioxide emission savings from the energy efficiency and 
renewable energy measures incorporated in the development, including the feasibility of 
CHP/CCHP and community heating systems. 

 

Policy 4A.7 Energy Efficient and Renewable Energy 

The Mayor will and boroughs should in their DPDs adopt a presumption that 
developments will achieve a reduction in carbon dioxide emissions of 20% from onsite 
renewable energy generation (which can include sources of decentralised renewable 
energy) unless it can be demonstrated that such provision is not feasible.  This will 
support the Mayor’s Climate Change Mitigation and Energy Strategy and its objectives of 
increasing the proportion of energy used generated from renewable sources by: 

 requiring the inclusion of renewable energy technology and design, including: 
biomass fuelled heating, cooling and electricity generating plant, biomass heating, 
combined heat, power and cooling, communal heating, cooling and power, 
renewable energy from waste (Policy 4A.21) Photovoltaics, solar water heating, 
wind, hydrogen fuel cells, and ground-coupled heating and cooling in new 
developments wherever feasible  

 facilitating and encouraging the use of all forms of renewable energy where 
appropriate, and giving consideration to the impact of new development on 
existing renewable energy schemes.   
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Therefore the following energy hierarchy would be adopted. 
 
(i) Use of energy efficient features to the design and construction of the 

development  (BE LEAN) 
(ii) Use of clean carbon efficient technologies (i.e. CHP) (BE CLEAN) 
(iii) Use of low to zero carbon technologies (renewable technologies) 

(BE GREEN) 

 

 

  

The Energy Hierarchy 

Policy 4A.1 Tackling climate change 

The Mayor will, and boroughs should, in their DPDs require developments to make 
the fullest contribution to the mitigation of an adaptation to climate change and to 
minimise emissions of carbon dioxide. 

The following hierarchy will be used to assess applications: 

• using less energy, in particular by adopting sustainable design and construction 
measures  

• supplying energy efficiently, in particular by prioritising decentralised energy 
generation, and 

• using renewable energy 
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4.0 Energy Profile Studies 

An energy profile analysis was carried out using dynamic simulation modelling. The 
licensed computer software program TAS N.G. 9.0.4 was used. 

The climate weather file taken for this study was London TRY (CIBSE 2005). 

An energy demand analysis was undertaken for the all the building components in the 
development. 

The following graphs indicate the analyses undertaken for each building. 

The energy profiles were based on the NCM database calculations and professional 
judgement on predicted unregulated energy consumption. Refer to Appendix B for further 
information on key assumptions.  The buildings were modelled using the drawings schedule 
in Appendix A.  

The building was divided into zones to reflect the different functional uses and 
environmental systems by which they are served. The construction and properties of the 
various building elements were defined and a construction type assigned to each surface. 
Internal gains, heating and ventilation systems were entered for each zone. Parameters 
defining the heating and ventilation systems were entered and the simulation was run over 
a year using hourly weather data. 

Internal conditions from the national calculation methodology database were attributed to 
the zones. The model was then set up to produce the target/ building emissions rate and 
associated energy/ CO2 information 

The energy profile for the development was carried out using the licensed dynamic thermal 
simulation package TAS NG version 9.1.e.  

The Simulation Methodology involved the creation of 3D - geometric model of the whole 
development. This was subsequently zoned in accordance with the Part L2A requirement to 
establish target and building emission rates.  

The model was then adapted to allow for both regulated energy services (regulated by Part 
L2A e.g. heating cooling, lighting etc) and unregulated services (e.g. small power, external 
lighting etc.) 

This produced an energy assessment model which was adapted in order to assess 
provision to the site. 

 

 

 

 

4.1 Hornsey Town Hall 
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Load kWh/year 

Heat 792,844 

Electricity 739,732 
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4.2 East wing  

 

 

 

 

4.3 Block A + Block B ( New Build) +East Wing (Refurbishment) 

 

 

 

Load kWh/year 

Heat 199,563 

Electricity 56,256 

Load kWh/year 

Heat 738,225 

Electricity 329,639 



Hornsey Town Hall - Renaissance 

Job n˚: CS/026506 

 

4.3 Block A (New Build) 

 

 
 

 

 

 

 

 

 

4.4 Block B (New Build) 

 

 

 

 

 

 

 

 

 

 

Load kWh/year 

Heat 93,077 

Electricity 47,101 

 

14 

Load kWh/year 

Heat 449,166 

Electricity 227,013 
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4.5 Broadway Annexe (Refurbishment) 
 

 

 

 

 
 
 
 
 

4.6 Mews  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Load kWh/year 

Heat 130,494 

Electricity 125,775 
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Load kWh/year 

Heat 178,577 

Electricity 135,536 
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4.7 Library  

 

 

 

 

 

 

4.8 Total Load 

 

 

 

 

 

 

 

 
 
 

Load kWh/year 

Heat 27,343 

Electricity 12,083 
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Load kWh/year 

Heat 1,871,000 

Electricity 1,344,000 
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4.9 Summary 
 

The energy profile loads detailed in the sections above were used to assess the viability of 
using combined heat and power systems and use of renewable technologies where 
applicable. 

 

Building  Heating Electricity 

Existing Town hall 792,844 739,732 

East Wing 199,563 56,256 

Residential – Block A  449,166 227,013 

Residential – Block B 93,077 47,101 

Broadway Annexe 178,577 135,536 

Mews  27,343 12,083 

Library 130,494 125,775 

 



 

5.0 Combined Heat and Power analysis (new build only)  

A combined heat and power analysis was carried out on the new build developments only 
in line with the London Major Energy hierarchy. 

The new build developments comprised of: 

(i) Block A  

(ii) Block B  

 

5.1 Key drivers 

Two key drivers were identified for the new build residential developments: 

(A) 20% carbon reduction target in accordance with the Major of London plan 

(B) An aspirational target for Code for sustainable homes Level 3, this would require 
the dwelling emission rate to have a 25% improvements over the target emission 
rate. 

 

5.2 Block A  

The energy profile and study below indicates the following annual energy demand 

 Energy thermal 449,166 kWh/year 

 Energy electricity 227,013 kWh/year 

Assuming that the following building services were applicable: 

a) Heating and domestic hot water was provided by high efficient gas fired plant 

b) Mechanical fans for ventilation extract were provided in the WC’s and kitchens 

c) Bedroom and living/common spaces were ventilated naturally. 

 

 

 

 

 

 

5.3  CHP technical feasibility analysis    

From the energy profile, CHP analysis was carried out. It was deduced that a CHP 
system would be technical feasible to serve the development. 

The following CHP unit was selected for Block A 

Electrical Output kW Heat Output kW Fuel Input (KW) Thermal Store Size 

122 200 401 65m3 
 

The table below illustrates the carbon reduction potential of the selected CHP unit 

 

DEVELOPMENT  KgCO2 KgCO2/m2 

Base Building including 
Unregulated Energy 197,123 23.8 

Development with CHP 126,556 15.3 

Reduction (%) 35.8 30.8 
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5.3.1 CHP financial analysis  

A simple pay back study was carried out to show the financial feasibility if the CHP  

CHP Parameters         
    Average Electrical Output 122 kWe 
    Average heat Output 200 kWth 
    Overall CHP efficiency 80.3 % 
    Fuel Input 401.0 kW 
          
    Average Electricity price 0.1 £/kWhr 
    Gas/Oil Price 0.044 £/kWhr 
          
    Conventional boiler efficiency 90 % 
          
    CHP maintenance costs 0.010 £/kWhr 
    CHP hours run 2229 hrs 
          
          
    Capital cost (supply + installation) (£) 99,600 £ 
          
          
          
Conventional operating 
cost         
    Electricity Cost  12.20 £/hr 
    Boiler fuel Cost   9.78 £/hr 
          
    Total conventional operating costs 21.98 £/hr 
          
CHP operating costs         
    Fuel 17.64 £/hr 
    Maintenance Cost (p/kWhr) 1.22 £/hr 
          
    Total CHP operating costs 18.86 £/hr 
          
          
    CHP Benefit     
          
    Operating Cost Savings 3.11 £/hr 
    Annual operating cost savings 7954 £/year 
    Simple Payback Period 12.5 years 

 

Based on the energy model developed for Block A, the following energy loads are 
predicted.  

 Demand (kWhr) CHP Provision (kWhr) Grid Provision (kWhr) Export Provision (kWhr) 
Heat  449,166 445,800 3366 - 
Power 227,013 271,938 - 44,925 

 

 

 

5.4 Block B  

The energy profile and study below indicates the following annual energy demand 

 Energy thermal 93,077 kWh/year 

 Energy electricity 47,101 kWh/year 

Assuming that the following building services were applicable: 

a) Heating and domestic hot water was provided by high efficient gas fired plant 

b) Mechanical fans for ventilation extract were provided in the WC’s and kitchens 

c) Bedroom and living/common spaces were ventilated naturally. 

 

5.4.1  CHP technical feasibility analysis    

From the energy profile, CHP analysis was carried out. It was deduced that a CHP 
system would be technical feasible to serve the development. 

The following CHP unit was selected for Block B 

Electrical Output kW Heat Output kW Fuel Input (KW) Thermal Store Size 

25 38 83 15m3 
 

The table below illustrates the carbon reduction potential of the selected CHP unit 

 

DEVELOPMENT  KgCO2 KgCO2/m2 

Base Building including 
Unregulated Energy 40,874 23.7 

Development with CHP 26,785 15.6 

Reduction (%) 34.5 34.5 
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5.4.2 CHP financial analysis  

A simple pay back study was carried out to show the financial feasibility if the CHP  

CHP Parameters         
    Average Electrical Output 25 kWe 
    Average heat Output 38 kWth 
    Overall CHP efficiency 75.9 % 
    Fuel Input 83.0 kW 
          
    Average Electricity price 0.1 £/kWhr 
    Gas/Oil Price 0.044 £/kWhr 
          
    Conventional boiler efficiency 86 % 
          
    CHP maintenance costs 0.010 £/kWhr 
    CHP hours run 2345 hrs 
          
          

    
Capital cost (supply + installation) 
(£) 37,000 £ 

          
          
          
Conventional operating 
cost         
    Electricity Cost  2.50 £/hr 
    Boiler fuel Cost   1.94 £/hr 
          
    Total conventional operating costs 4.44 £/hr 
          
CHP operating costs         
    Fuel 3.65 £/hr 
    Maintenance Cost (p/kWhr) 0.25 £/hr 
          
    Total CHP operating costs 3.90 £/hr 
          
          
    CHP Benefit     
          
    Operating Cost Savings 0.54 £/hr 
    Annual operating cost savings 1483.8 £/year 
    Simple Payback Period 29 years 

 

Based on the energy model developed for Block B, the following energy loads are 
predicted.  

 Demand (kWhr) CHP Provision (kWhr) Grid Provision (kWhr) Export Provision (kWhr) 
Heat  93,077 89,452 3366 - 
Power 47.101 58,625 - 11,524 

 

 

5.3.3   Common CHP System to Block A and B 

Another option would be to have one CHP to serve Blocks A and B. This would see the 
same size CHP serving block A with a thermal store of circa 70 m3. . 

 The plant size foot print for the CHP and thermal store only would be 10m x 7m 
(height 3m) 
 

5.5 Summary  

To summarize, the CHP analyses for build developments Block A and Block B seemed to be 
viable. 

 For Block A 122 kWe CHP unit with 65 m3 thermal store would be viable. This would 
give a simple payback of around 12.5 years. 

 The plant size foot print for the CHP and thermal store only would be 10m x 7m 
(height 3m) 

 For Block B 25 kWe CHP unit with 15 m3 thermal store would be viable. This would 
give a simple payback of around 29 years. 

 The plant size foot print for the CHP and thermal store only would be 7m x 7m (height 
3m) 

 

The capital cost allows for the supply and installation of the main CHP equipment and 
thermal store only. It does not include management, services, infrastructure, and 
commissioning or maintenance costs.  

 

Note that due to design development, the current scheme consists of 66 units in Block A and 
26 units in Block B. It is deemed that with the revision in the number of residential units, this 
shall not materially change the energy strategy proposed.  
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6.0 Renewable Technologies Target Study 
From the renewable analysis in 5.3 and 5.4, this suggests that a combined heat and 
power system is feasible. 

To increase the viability of the CHP, it would require meeting as much heating and 
hot water energy load as possible. Therefore all renewable technologies that provide 
heating would not be considered. 

The technologies that would be regarded as CHP compliant renewable technologies 
were: 

(i) Photovoltaics and 

(ii) Wind 

Since wind does not seem to be technically feasible, Photovoltaics have been 
considered further.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.1 Renewable Technology Analyses 

Further to undertaking the technical and financial analysis of a combined heat and power 
system, an appraisal was made to suggest suitable renewable technologies to meet the 
20% carbon reduction by on-site renewables (i.e. the 3rd step of the London hierarchy). 

The following technologies were considered: 

 

6.1.1  Ground source heat pump and ground source cooling 
 

The earth strata suggest that ground source heat pumps can be used on the site. However, 
should a CHP be used, ground source heat pumps shall not be considered further as the 
CHP shall require maximum heating load to improve viability. 
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6.1.2  Solar thermal 
 

Solar thermal panels are viable. However, should a CHP be used, solar thermal panels 
shall not be considered further as the CHP shall require maximum heating load to improve 
viability. 

 

 

 

 

 

 

 

 

 

 

 

6.1.3 Photovoltaics 

The PV cells technology seems to be technically viable and shall be considered further 
under the financial analysis stage. Since they target the electrical demand of the site, they 
shall be considered further. 
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6.1.4  Wind power 

Wind energy depends on an understanding of the frequency of different wind speeds. 

A preliminary assessment has been carried out using the data from BWEA website for the 
post code N8 9JJ and it results that the wind speed is not suitable for using a wind energy 
system. 

Since the average wind speed at 10 m is 4.9 m/s this suggests that wind technology would 
not be feasible to the site. 

 

Wind speed [m/s] 

@ 10 m agl 4.9 
 

 

 

 

 

 

 

 

6.1.5  Biomass 
 

Biomass boilers are viable. However, should a CHP be used, they shall not be considered 
further as the CHP shall require maximum heating load to improve viability. 

 

 

6.2 20% Renewable target 
 

To meet the 20% renewables energy target, the following two calculations for 
Block A and B were carried out. 
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6.3 Block A  

6.3.1 Carbon reduction target 

 CO2 Emissions 
kgCO2/m2 

CO2 Emissions 
kgCO2 

BER Baseline Building Emission Rate 23.8 197,123 

BER with CHP 15.3 126,556 

20% Carbon target 3.0 25,312 

 

Carbon target 25,312 KgCO2/year  

Based on the PV specification in the table below; 425 m2 of PV’s would meet the 20% 
renewable targets. 

PV specification 

 

Inverter Efficiency (%) 80% 
Other Efficiency (%) 90% 
PV Efficiency (hybrid type) 0.17 

 

 

6.3.2  Financial analysis of PV 

 
 

6.3.3 Considerations 

Even though PV’s are technically feasible, financially they do not provide viable payback 
period and therefore should not be considered. 

  

PVs Parameters Average Electrical Output per annum 60000 kWhre

Average Electricity price 0.1 £/kWhr

CHP maintenance costs 0.010 £/kWhr

Capital cost (supply + installation) (£) 354,000 £

Conventional operating cost Electricity Cost P.A 6000.00 £/annum

Total conventional operating costs 6000.00 £/annum

PV Operating costs Maintenance Cost (p/kWhr) 600.00 £/annum

Total PV operating costs 600.00 £/annum

Operating Cost Savings 5400.00 £/Annum

Simple Pay back Period 65.6 years
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PVs Parameters Average Electrical Output per annum 12700 kWhre

Average Electricity price 0.1 £/kWhr

CHP maintenance costs 0.010 £/kWhr

Capital cost (supply + installation) (£) 75,000 £

Conventional operating cost Electricity Cost P.A 1270.00 £/annum

Total conventional operating costs 1270.00 £/annum

PV Operating costs Maintenance Cost (p/kWhr) 127.00 £/annum

Total PV operating costs 127.00 £/annum

CHP Benefit

Operating Cost Savings 1143.00 £/Annum

Simple Pay back Period 65.6 years

6.4 Block B  

6.4.1 Renewable targets 

 CO2 Emissions 
kgCO2/m2 

CO2 Emissions 
kgCO2 

BER Baseline Building Emission Rate 23.7 40,874 

BER with CHP 15.6 26,785 

20% Carbon target 3.1 5,357 

 

Carbon target 5,357 KgCO2/year 

Based on the PV specification in the table below; 90 m2 of PV’s would meet the 20% 
renewable targets. 

PV specification: 

 

Inverter Efficiency (%) 80% 
Other Efficiency (%) 90% 
PV Efficiency (hybrid type) 0.17 

 

 

 

 

 

 

 

6.4.2 Financial analysis of PV 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6.4.3  Considerations 

Even though PV’s are technically feasible, financially they do not provide viable 
payback period and therefore should not be considered. 
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6.5 Block A and Block B 

6.5.1 Renewable targets 

 CO2 Emissions 
kgCO2/m2 

CO2 Emissions 
kgCO2 

BER Baseline Building Emission Rate 23.7 237,997 

BER with CHP 15.2 153,341 

20% Carbon target 3.0 30,668 

 

Carbon target 30,668 KgCO2/year 

Based on the PV specification in the table below; 515 m2 of PV’s would meet the 20% 
renewable targets. 

PV specification: 

 

Inverter Efficiency (%) 80% 
Other Efficiency (%) 90% 
PV Efficiency (hybrid type) 0.17 

 

 

 

 

 

 

6.5.2 Financial analysis of PV 

 

6.5.3  Considerations 

Even though PV’s are technically feasible, financially they do not provide viable 
payback period and therefore should not be considered. 

 

 

 

  

PVs Parameters Average Electrical Output per annum 72700 kWhre

Average Electricity price 0.1 £/kWhr

CHP maintenance costs 0.010 £/kWhr

Capital cost (supply + installation) (£) 429,000 £

Conventional operating cost Electricity Cost P.A 7270.00 £/annum

Total conventional operating costs 7270.00 £/annum

PV Operating costs Maintenance Cost (p/kWhr) 727.00 £/annum

Total PV operating costs 727.00 £/annum

CHP Benefit

Operating Cost Savings 6543.00 £/Annum

Simple Pay back Period 65.6 years
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6.6 Summary 

For block A, a CHP was viable; from the energy profiles, it was deduced that a natural gas 
fired CHP, 122kWe with buffer vessel of 65 m3 could be incorporated.  

The aim to meet the 20% carbon reduction target by implementing 425 m2 of PV’s was 
found to be technically viable but not financially. 

For block B, a CHP was viable; from the energy profiles, it was deduced that a natural gas 
fired CHP, 25 kWe with buffer vessel of 15 m3 could be incorporated.  

The aim to meet the 20% carbon reduction target by 90 m2 of PV’s was found to be 
technically viable but not financially. 

Another option would be to have one CHP to serve Blocks A and B. This would see the 
same size CHP serving block A with a thermal store of circa 70 m3.This option would 
potentially be favoured by a single developer for blocks A and B 

The aim to meet the 20% carbon reduction target by 515 m2 of PV’s was found to be 
technically viable but not financially. 
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7.0 Site wide Combined Heat and Power analysis 
 

7.1 CHP Hornsey Town Hall Site wide Loads 

It was requested that a site wide CHP analysis was carried out. This would establish 
whether it was technically and financially suitable to provide a combined heat and power 
system to the whole site. This analysis included the following building components. 

(i) Town Hall building 
(ii) East wing residential 
(iii) Block A residential  
(iv) Block B residential  
(v) Broadway annex 
(vi) Mews 
(vii) Library 

First a technical analysis was carried out using the energy profile loads to assess whether 
the CHP was feasible. 

 

 

 

 

 

 

 

7.2 Combined heat and power unit capacity

The following CHP unit was selected for the whole site

Electrical Output kW Heat Output kW

150 236 
 

DEVELOPMENT  

Base Building including 
Unregulated Energy 

Development with CHP 

Reduction (%) 
 

 
 
 
 

Load kWh/year 

Heat 1,871,000 

Electricity 1,344,000 

 

28 

Combined heat and power unit capacity 

CHP unit was selected for the whole site 

Heat Output kW Fuel Input (KW) Thermal Store Size 

480 75 

KgCO2 KgCO2/m2 

992,183 48 

803,351 38.5 

20 20 
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7.3 Financial Feasibility -  Simple Payback Study 
 

CHP Parameters         
    Average Electrical Output 150 kWe 
    Average heat Output 236 kWth 
    Overall CHP efficiency 80.4 % 
    Fuel Input 480.1 kW 
          
    Average Electricity price 0.1 £/kWhr 
    Gas/Oil Price 0.044 £/kWhr 
          
    Conventional boiler efficiency 86 % 
          
    CHP maintenance costs 0.010 £/kWhr 
    CHP hours run 2738 hrs 
          
          

    
Capital cost (supply + installation) 
(£) 114,500 £ 

          
          
          
Conventional operating 
cost         
    Electricity Cost  15.00 £/hr 
    Boiler fuel Cost   12.07 £/hr 
          
    Total conventional operating costs 27.07 £/hr 
          
CHP operating costs         
    Fuel 21.12 £/hr 
    Maintenance Cost (p/kWhr) 1.50 £/hr 
          
    Total CHP operating costs 22.62 £/hr 
          
          
    CHP Benefit     
          
    Operating Cost Savings 4.45 £/hr 
    Annual operating cost savings 12182.0 £/year 
    Simple Payback Period 9.4 years 

 

 Demand (kWhr) CHP Provision (kWhr) Grid Provision (kWhr) Export Provision (kWhr) 
Heat  1,871,000 646168 1,224,832 - 
Power      1,344,000 410,700 933,230 - 

 

 

 

 

 

Note that the capital cost allows for the supply and installation of the main CHP equipment 
and thermal store only. It does not include management, services, infrastructure, and 
commissioning or maintenance costs.  

Further cost exercises were carried out by Capita Symonds Cost Management team and the 
following information was produced. 

          

Option Size 
Supply & 

install Management Services Infra-structure Commissioning 

Maintenance  

costs/ yr 

Total  

                   

  kWe kWh £ £ £ £ £ £  

                   

Block A and B 140 207 117,500 25,850 25,000 337,000 2,700 28,000 508,050 

                  

Town hall only 82 132 91,000 20,020 25,000 319,500 3,600 28,000 459,120 

           

Site wide 150 236 124,000 27,280 25,000 355,000 4,500 28,000 535,780 

                  

Library & town 
hall 140 207 117,500 25,850 25,000 337,000 2,700 28,000 508,050 

                  

                   

 

The Infrastructure costs included pressurisation systems, insulated pipework within 
excavations, plate heat exchangers, control systems etc would need to be provided. The costs 
excluded fuel costs and the gas fired boilers and associated plant that would be required in 
addition to the CHP.  The above costs would further depend on the manner of procurement 
and final detailed design sizes etc. 
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7.4 Absorption chillers 
 

The cooling requirement for the whole site is minimal compared to the heating one, therefore 
absorption chillers has not been considered any further. 

 
 

7.5 Summary  

From the energy profile above a site wide CHP was found to be technically viable. However 
due to project constraints, the site side CHP solution is not financially viable under the 
present project parameters.  In order to safeguard the project viability it is recommended 
that a site wide CHP is not proposed at this stage therefore is not included in the planning 
application.    

It is recommended that the Council commission an Energy Service Company (ESCO)  to 
undertake a detailed viability appraisal.  This piece of work cannot be meaningfully 
progressed until the business plan for the Town Hall is adopted and the key stakeholders 
are consulted e.g. the Council, the Hornsey Town Hall Creative Trust, the Library and a 
potential  Developer Partner. 

The site wide CHP system would also require the developers to accept into utilising heat 
from the central energy centre in the form of low temperature hot water for the space heating 
and domestic hot water purposes. 

This would impact onto the developers building services strategy and consequently service 
charge agreements to potential clients. 

 

 

 

8.0 Conclusion 

From the above studies, the following conclusion can be drawn: 

8.1 Part L requirements 
 

The following table provides the interpretation of the Building regulation Part L 
requirements to the various components of the building. 
 

Building 
component 

Status Building 
regulation Further comments 

Existing Town hall Refurbishment Part L2B Exempt from energy 
efficiency measures 

East Wing – 
Residential  

Refurbishment Part L1A/L2B Exempt from energy 
efficiency measures 

Link Building - 
Residential 

Refurbishment Part L1A/L2B Exempt from energy 
efficiency measures 

Residential – Block 
B 

New Build Part L1A Part L2A to common 
part 

Residential – Block 
A 

New Build Part L1A Part L2A to common 
part  

Broadway Annex 
West – 

Retail/Residential 

Refurbishment 
Part L2B Exempt from energy 

efficiency measures 

Broadway Annex  – 
East 

Retail/Residential 

Refurbishment 
Part L1A/L2B Exempt from energy 

efficiency measures 

 
 

 
8.2 Part L2A compliance target Emission rate calculations 

 
To the new build common parts of residential Block A and B, the building complied with 
Part L2A of the building regulations. This was undertaken using TAS NG dynamic 
simulation modelling. 

 
8.3 Planning policy 

 
The planning policy for Haringey council regarding renewable energy is to follow the Major 
of London _ Energy hierarchy to new build developments. To this end, a combined heat 
and power analysis was carried out on the Blocks A and B. 
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8.4 CHP Analysis 
 

The CHP analysis suggests that in both Blocks, a CHP system is viable. At this stage it is 
anticipated that a developer shall favour a single unit to serve both new build blocks A & B. 

 
8.5 Renewable technologies 

 
Renewable technologies for Block A and B were selected to be CHP compliant. Therefore 
ground source heat pumps, solar thermal technologies and biomass were not considered 
further. Wind technology was also deemed unfeasible due to insufficient average wind 
speeds for the location. 

 
8.6 20% Carbon reduction targets 

 
Photovoltaics were technically feasible but not financially and therefore not considered 
further. 

 
8.7 Site wide CHP analysis   

 
From the energy profile above a site wide CHP was found to be technically viable. 
However due to project constraints, the site side CHP solution is not financially viable 
under the present project parameters.  In order to safeguard the project viability it is 
recommended that a site wide CHP is not proposed at this stage therefore is not 
included in the planning application.    
It is recommended that the Council commission an Energy Service Company 
(ESCO) to undertake a detailed viability appraisal.  This piece of work cannot be 
meaningfully progressed until the business plan for the Town Hall is adopted and the 
key stakeholders are consulted e.g. the Council, the Hornsey Town Hall Creative 
Trust, the Library and a potential  Developer Partner. 
The site wide CHP system would also require the developers to accept into utilising 
heat from the central energy centre in the form of low temperature hot water for the 
space heating and domestic hot water purposes. 
This would impact onto the developers building services strategy and consequently 
service charge agreements to potential clients. 

8.8 Residential developments 
 

For the residential developments, a Code For Sustainable Homes Level 3 has been set for 
the social housing units. A CHP system shall assist in achieving the necessary energy 
credits to meet this requirement. 
 
 
 

8.9  Summary of Energy Strategy  

At this stage it is proposed that a gas fired CHP system is viable to serve the new building 
Blocks A & B.  

 

8.10 Design Development  

Design development has taken place since the energy modelling exercise has been carried 
out. The revision in the design is deemed not to have a material change on the energy 
strategy being proposed.  
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Appendix A – Architectural drawings 
 

1298-BA-G200-E-S-310 

1298-BA-G200-P-00-300 

1298-BA-G200-P-01-301 

1298-BA-G200-P-02-302 

1298-BA-G200-P-03-303 

1298-BA-G200-P-RF-304 

1298-BA-G200-XE-S-310 

1298-BA-G200-XP-00-300 

1298-BA-G200-XP-01-301 

1298-BA-G200-XP-02-302 

1298-BA-G200-XP-02-303 

1298-TH-G200-E-E1-162 

1298-TH-G200-E-E-164 

1298-TH-G200-E-N-161 

1298-TH-G200-E-S-163 

1298-TH-G200-E-W1-160 

1298-TH-G200-P-00-102 

1298-TH-G200-P-00-103 

1298-TH-G200-P-01-104 

1298-TH-G200-P-01-105 

1298-TH-G200-P-02-106 

1298-TH-G200-P-02-107 

1298-TH-G200-P-LG-100 

1298-TH-G200-P-LG-101 

1298-TH-G200-XP-00-102 

1298-TH-G200-XP-00-103 

1298-TH-G200-XP-01-104 

1298-TH-G200-XP-01-105 

1298-TH-G200-XP-02-106 

1298-TH-G200-XP-02-107 

1298-TH-G200-XP-RF-108 

1298-TH-G200-XP-RF-109 

1298-TH-G200-XP-RF-110 

1298-TH-G200-XS-AA-180 

1298-TH-G200-XS-BB-181 

1298-TH-G200-XS-CC-182 

1298-TH-G200-XS-DD-183 

1298-TH-G200-XS-EE-184 

1298-TH-G200-XS-FF-185 

1298-TH-G200-XS-GG-186 

1298-FD-Op 2-P-01 

1298-FD-Op 2-P-02 

1298-FD-Op 2-P-03 

1298-FD-Op 2-P-04 

1298-FD-Op 2-P-05 
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Appendix B – Internal Conditions – Key assumptions and 
evaluations 
The NCM internal conditions approved database has been used to carry out the energy 
calculations. 

For the electricity demand, an allowance (calculated considering a percentage of the overall 
electrical demand) has been allocated for each building as follow: 

 

Town Hall building 10% 

East wing residential 5% 

Block A 5% 

Block B 5% 

Broadway annex 10% 

Mews 5% 

Library 10% 

 

For calculating the BER with CHP in paragraph 6.1.1 and 6.2.1 the following assumptions have 
been made: 

- Proportion of annual heat demand supplied by CHP 60% 
 

- Overall efficiency of the CHP plant 80%  
 

- Heat to power ratio of the CHP plant 1.3 
 

- Quality index 105 

Note that further detailed calculations would be needed to be undertaken by the contractor to 
confirm final plant sizes and operating strategy of the combined heat and power systems. 

 

Note: Boiler efficiency for energy consumption calculations at 86% 
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Appendix C – Material specification 
 

i) Town Hall building – Library – East wing residential – Broadway Annexe 
 

External wall 

 
 

Ground floor 

 

 

 

 

 

 

 

Roof 
 
 
 
 
 
 
 
 
 
 

 
General glazing pane 

 
 
 
 
 
 
 
 
 
 

 
ii) Block A / Block B - Mews 

External wall 

 

Ground floor 
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Roof 

 

 

Double Glazing 

 

 

 

 Existing building U value 
[W/m2C] 

New building U value 
[W/m2C] 

External wall 1.0 0.35 

Ground floor 0.9 0.25 

Roof 0.56 0.25 

Window 5.8 2.19 

 

 

 

 


