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Appendix G: Roof area appraisal. 

 

  

Annual solar irradiance on roofs 

Total PV panel area: 

194 panels = 310m
2
 panel area Proposed Development Roof Plan (source: Assael Architecture) 
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Resulting Proposed PV array 

Total PV panel area: 

194 panels = 310m
2
 panel area 

Legend: 

  

 Roof area allocated for plant, or overshaded area 

  

 Green / brown roof / PVs 

  

 Roof area deemed too small for PV panel array 
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Appendix H: SAP worksheets. 

Be Lean example data sheet – DER & TER 
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Be Green example data sheet – DER & TER 
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Appendix I: BRUKL summary 

Be lean BRUKL 
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Be green BRUKL 
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Appendix J: Boiler and ASHP operational cost analysis  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 24: Boiler & ASHP operational cost analysis inputs and results 

  

Communal gas boiler ASHP + local storage with immersion ASHP + local storage with immersion

Communal gas boiler Building-by-building ASHP Building-by-building ASHP

Equivalent heat price p/kWh 4.0 Equivalent heat price (inc. RHI) p/kWh 2.4 Equivalent heat price (excl. RHI) p/kWh 5.2

Tenant heat demand kWh/yr 1 Tenant heat demand kWh/yr 1 Tenant heat demand kWh/yr 1

Proportion of demand is space heat - 0.50 Proportion of demand is space heat - 0.33 Proportion of demand is space heat - 0.33

Proportion of demand is DHW - 0.50 Proportion of demand is DHW - 0.67 Proportion of demand is DHW - 0.67

Communal distribution heat losses - 0.30 Building by Building distribution heat losses - 0.11 Building by Building distribution heat losses - 0.11

Communal storage heat losses - 0.00 Communal storage heat losses - 0.00 Communal storage heat losses - 0.00

Gas boiler efficiency - 0.95 Gas boiler efficiency - - Gas boiler efficiency - -

Pumping energy % of heat generated - 0.01 Pumping energy % of heat generated - 0.01 Pumping energy % of heat generated - 0.01

Cold water flow temp C 10 Cold water flow temp C 10 Cold water flow temp C 10

Hot water storage temp C - Hot water storage temp C 60 Hot water storage temp C 60

Communal distribution flow temp C 70 Communal distribution flow temp C 55 Communal distribution flow temp C 55

Communal distribution return temp C 40 Communal distribution return temp C 30 Communal distribution return temp C 30

Electric heating efficiency - 1.00 Electric heating efficiency - 1.00

ASHP heating efficiency - 2.90 ASHP heating efficiency - 2.90

Heat generated kWh/yr 1.429 Percentage of communal hot water - 0.90 Percentage of communal hot water - 0.90

Percentage of local storage hot water - 0.10 Percentage of local storage hot water - 0.10

ASHP heat generated kWh/yr 1.049 ASHP heat generated kWh/yr 1.049

Electric heat generated kWh/yr 0.067 Electric heat generated kWh/yr 0.067

Landlord gas consumption kWh/yr 1.504 Landlord gas consumption kWh/yr 0.000 Landlord gas consumption kWh/yr 0.000

Landlord electricity consumption kWh/yr 0.014 Landlord electricity consumption kWh/yr 0.372 Landlord electricity consumption kWh/yr 0.372

Tenant electricity consumption kWh/yr 0.000 Tenant electricity consumption kWh/yr 0.067 Tenant electricity consumption kWh/yr 0.067

Total net energy consumption kWh/yr 1.518 Total net energy consumption kWh/yr 0.439 Total net energy consumption kWh/yr 0.439

Landlord gas consumption p 3.865 Landlord gas consumption p 0.000 Landlord gas consumption p 0.000

Landlord electricity consumption p 0.158 Landlord electricity consumption p 4.108 Landlord electricity consumption p 4.108

Landlord RHI p 0.000 Landlord RHI p -2.821 Landlord RHI p 0.000

Tenant gas consumption p 0.000 Tenant gas consumption p 0.000 Tenant gas consumption p 0.000

Tenant electricity consumption p 0.000 Tenant electricity consumption p 1.099 Tenant electricity consumption p 1.099

Total energy consumption p 4.022 Total energy cost p 2.386 Total energy cost p 5.207

System Inputs

Calculation

Output (heat 

system)
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Appendix K: Centralised vs decentralised analysis  

 

 



   MEP ENGINEERING 

MANOR ROAD,  RICHMOND 

 

 1 

 

DOC-0209506-08-TC-20191104-Decentralised Energy.docx 

Centralised vs decentralised energy strategy 
analysis. 
Manor Road, Richmond. 

Introduction. 

This report has been produced on behalf of Avanton Richmond Development Ltd to assess the implications of 
providing a centralised district heating network for the proposed development at Manor Road, Richmond. 

The energy strategy is based upon a number of decentralised air source heat pumps, which are utilised to 
generate the heating and hot water for the residential elements of the development. 

This report assesses the approximate additional heat losses and power consumption involved in providing a 
district network, and discusses how a future district heating network could be planned for within the 
development. 

Development proposals. 

The proposal for the development is to provide a decentralised energy strategy, with a ‘bank’ of heat pumps per 
core. This is primarily due to the absence of a single roof area which can accommodate the heating 
requirements for the whole development. This is demonstrated in Figure 1. In addition, centralising the heating 
generation would have other planning implications, including massing, views and acoustics. The heat pump 
configuration is generally modular, and as such limited benefit is gained from utilising larger central plant. 

Therefore, the current proposed strategy includes space allocation which has been made for future plate heat 
exchangers at the ground floor to each building, and the pipework in all risers appropriately sized to be able to 
serve each building bottom-up in future, in addition to the current top-down arrangement. It is further 
proposed to include full trenching between all buildings, with space allocation made for future district heating 
pipework. A further space allocation has been made for a plate heat exchanger at the ground floor near to the 
site entrance, so that a future potential district energy network would only require one connection point. 
Pipework sleeves will be included through the building envelope at the location of each future plate heat 
exchanger to further ease future connection, should a viable option become available in the vicinity of the site 
in future. This is shown in Figure 2. 

 

 

Figure 1: Approximate centralised ASHP plant space requirements 
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Figure 2: Indicative trench route for future district heating pipework 

 

District network assessment. 

This section assesses the viability and the implications of providing a district heating network at day one.  

Inter-connectivity 

A route has been planned through the development which would allow inter-connectivity between each of the 
blocks, which would facilitate connection to a district heating network. 

A pre-built trench has been planned and safeguarded from the site boundary which allows a single point of 
connection from a future district heat network to a central future plate heat exchanger. Trenching has been 
allowed between each of the future district heating plate heat exchangers, which would allow interconnectivity 
of the blocks in the event of a district network coming on line. Additionally, builderswork has been considered 
at the boundary of each building, and it is proposed that pre-cast/ pre-installed sleeves will be provided, to 
allow the pipework to enter the building with minimal disruption, and minimum additional cost incurred to a 
future network energy provider. 

Hydraulic considerations. 

It has been considered whether connecting capped pipework between all buildings could be provided at day 
one. However, this option has been disregarding for the following reasons: 

– the risk that the pipework may never be used, therefore the embodied carbon associated with the installed 
pipework would be spent at no additional benefit to the scheme 

– the difficulty in stopping the pipework corroding/ deteriorating over time 
– potential warranty issues with connecting to the pipework when it has been left unused for a period of time. 

Additional energy consumption 

It has also been considered whether connecting, ‘live’ distribution pipework between all buildings could be 
provided at day one. However, this option has been disregarding for the following reasons: 

Owing to the nature of air source heat pumps being located locally at roof level of each building, for the 
reasons outlined in the previous section, providing interconnecting pipework at day one will not yield a saving 
in terms of energy or carbon emissions. The below summary table shows the approximate additional heat and 
energy demand to the scheme that would be expected to result from inter-connecting the buildings. 

Also, given there is very limited non-domestic uses at this development, there is little likelihood of achieving an 
energy-sharing scenario. 

In summary, this would mean that the additional energy lost in the distribution pipework would not be expected 
to be made up for by any savings from a sitewide connection.
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Building Distribution Heat Losses     

Estimated Heat Loss per metre (vertical pipework) 6 W 

Estimated Heat Loss per metre (lateral pipework) 4 W 

Estimated Annual Heat Loss per core 12089 kWh 

Estimated Annual Heat Loss 120888 kWh 

      

District Network Distribution Heat Losses     

Estimated Buried Pipework Length 800 m 

Estimated Heat Loss per metre 15 W 

Estimated Heat Loss per PHX 750 W 

Total Annual Heat Loss 137970 kWh 

      

Estimated additional pump power 5000 W 

Total Annual Energy Loss 181770 kWh 

      

Estimated annual total heat demand 1670400 kWh 

      

Estimated district heating distribution losses (without centralised network) 7%   

Estimated district heating distribution losses (with centralised network) 18%   
Table 1: Summary of energy losses in centralised and decentralised distribution networks 

Summary 

In summary, it is expected that the operational energy lost in any installed distribution pipework would not be 
counter-acted by any savings resulting from such a sitewide connection. 

It is also not proposed to install capped pipework on day one, as it is known from experience that such 
pipework often is not fit for purpose once it may come to be used. Further, additional embodied carbon would 
be expected to result from installing such district energy pipework. 

Instead it is proposed to make allocations for heat exchangers, full trenching, and pipework sleeves as described 
above, in order to facilitate a future energy network connection at minimal disruption to residents, and minimal 
cost to the installer. 
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