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4.4 Biomass Water Heating 

The apartments could be heated using a central boiler system located in the apartment block 
rather than individual boilers.  This approach to providing space heating and domestic hot 
water to the dwellings would allow the integration of biomass heating.  A biomass boiler 
fuelled by wood chips or pellets would be installed to meet a proportion of the heat demand.  
Gas boilers would also be installed to meet peak heat demands and provide back-up 
capacity.   

  

Figure 4-4  A biomass boiler with wood pellet and wood chip fuel 

A biomass boiler does require more maintenance than a gas-fired boiler as the fuel supply 
must be topped up and the ash collection tray emptied periodically; the management 
company would need to provide this service.  There are local supplies of biomass available 
and a delivery schedule can be implemented to cause minimum disruption.  At least two 
weeks’ worth of fuel supply would be kept on site.   
 

4.4.1 Contribution of Biomass water heating 

It shall be assumed that each apartment on the development draws heat from a community 
heating scheme located in the apartment block.  The biomass boiler will meet the majority of 
the heat demand (say 90%) with gas boilers meeting the remaining demand.  Results of the 
calculations for the contribution are summarised below.   

Table 4-6 Summary of renewable contribution from biomass water heating 

Biomass Secondary Heating         
Dwelling Size 1B 

Apartment 
2B 

Apartment 
3B 

Apartment 
  

Number of dwellings 24 21 15   

Total heat demand 49,458 73,292 75,588 kWh/year 

Percentage from biomass 90% 90% 90%   

Heat demand met by biomass 44,512 65,963 68,030 kWh/year 

Heat demand met by gas 4,946 7,329 7,559 kWh/year 

Carbon saved by biomass 7,523 11,148 11,497 kgCO2/year 

Total carbon saved   30,167   kgCO2/year 

Carbon reduction over baseline 4.1%     

 
The carbon saving has been calculated using the carbon intensity of gas less the carbon 
intensity of biomass (resulting in 0.169 kgCO2 / kWh).  Providing every apartment with a 
biomass led heating system will result in a carbon reduction of 4.1%.   
 

4.4.2 Biomass Water Heating Summary 

The use of biomass led community heating schemes will reduce carbon emissions by around 
4.1%; the remaining 5.9% renewable contribution needs to be met by other renewable 
technologies.   
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4.5 Air Source Heat Pump 

Air source heat pumps use the refrigeration cycle to “upgrade” warmth gained from external 
air to warmth that is useable to heat air or water.  For example, using an external 
temperature of 5°C a heat pump can increase the heat transfer fluid’s temperature to 50°C – 
hot enough to heat both air and water.  This process is very efficient, typically, for every 1kW 
of electricity used 2.5 - 4 kW of heat is produced.   

 

Figure 4-5  Internal layout of a heat pump system and the external unit 

In this feasibility study, we shall consider the use of an air-to-water heat pump system that 
provides space heating and pre-heats domestic hot water for a dwelling.  The space heating 
is delivered by an underfloor heating system or oversized radiators3.   
 

4.5.1 Contribution of the air source heat pump 

The heat pump system requires an external unit and more space internal to the dwelling, it 
has been assumed that the only the large dwellings use them.   It shall be assumed that the 
semi-detached and detached dwellings are heated with an air-source heat pump that meets 
75% of the heat demand.   
 
A total of 161 dwellings are assumed to be provided with air-source heat pump systems.  
Results of the calculations for the contribution are summarised below.   

Table 4-7 Summary of renewable contribution from an air source heat pump 

Air Source Heat Pumps             
Dwelling Size 3B Semi 

Detached 
3B 

Detached 
4B Semi 
Detached 

4B 
Detached 

5B 
Detached  

  

Number of dwellings 63 10 12 68 8   

Total heat demand 391,246 64,062 84,357 566,305 84,356 kWh/year 

Percentage heat provide by heat pump 75% 75% 75% 75% 75%   
Heat demand met by air source heat 
pump 293,435 48,046 63,268 424,729 63,267 kWh/year 

Heat pump efficiency 350% 350% 350% 350% 350%   

Electricity used by heat pump 83,838 13,728 18,076 121,351 18,076 kWh/year 

Carbon saved by heat pump 21,546 3,528 4,646 31,187 4,646 kgCO2/year 

Total carbon saved     65,553     kgCO2/year 

Carbon reduction over baseline     8.9%       

 
 
 

                                                
3
 Larger radiators would be required as the water temperatures are lower – therefore to gain the same 

heat output from a lower temperature medium, the surface area of the radiator must be greater.   
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Providing the dwellings with a high-efficiency heat pump will result in a carbon reduction of 
8.9%.   
 
It should be noted that the benchmarks we have used assume a gas-fired heating system.  
Repeating the SAP calculations with electric heating would increase the carbon baseline and 
thus a greater carbon saving would be attributed to heat pumps. It is also worth noting that 
grid electricity will become less carbon intense in future years (as we move to nuclear and 
renewable sources) and therefore this option will show a greater carbon saving.   
 

4.5.2 Air Source Heat Pump Summary 

The use of air-source heat pumps will reduce carbon emissions by around 8.9%.  If air-
source heat pumps are proposed, it is suggested that they be used with PV to provide a 
proportion of the electricity demand.   

4.6 Ground Source Heat Pump 

Similarly to the air source heat pumps, a ground source heat pumps use the refrigeration 
cycle to “upgrade” warmth gained from the earth to warmth that is useable to heat water.  As 
the ground is more stable in temperature year-round (10-13°C) the process is very efficient.  
Typically, for every 1kW of electricity used 3.5 to 4.5kW of heat is produced.   

 

Figure 4-6 Schematic layout of a ground source heat pump system 

There are two typical ways of arranging the ground collector;  

• Vertically in bore holes (50-100m deep) 

• Horizontally under the soil (1-2m deep) 
 

In this feasibility study, we shall consider the use of a ground-to-water heat pump system 
with the collector arranged horizontally under the dwellings’ garden.  The heat pump will 
provide space heating and domestic hot water pre-heat.  The space heating is delivered by 
an underfloor heating system or oversized radiators.   
 

4.6.1 Contribution of the ground source heat pump 

The heat pump system requires an external garden area of sufficient space to collect heat for 
the dwelling and more space internal to the dwelling, it has been assumed that only the large 
houses use them.   It shall be assumed that the semi-detached and detached dwellings are 
heated with an air-source heat pump that meets 75% of the heat demand.   
 
A total of 161 dwellings are assumed to be provided with air-source heat pump systems.  
Results of the calculations for the renewable contribution are summarised below.   
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Table 4-8 Summary of renewable contribution from a ground source heat pump 

Ground Source Heat Pumps             
Dwelling Size 3B Semi 

Detached 
3B 

Detached 
4B Semi 
Detached 

4B 
Detached 

5B 
Detached  

  

Number of dwellings 63 10 12 68 8   

Total heat demand 391,246 64,062 84,357 566,305 84,356 kWh/year 

Percentage heat provide by heat pump 75% 75% 75% 75% 75%   
Heat demand met by air source heat 
pump 293,435 48,046 63,268 424,729 63,267 kWh/year 

Heat pump efficiency 400% 400% 400% 400% 400%   

Electricity used by heat pump 73,359 12,012 15,817 106,182 15,817 kWh/year 

Carbon saved by heat pump 25,969 4,252 5,599 37,589 5,599 kgCO2/year 

Total carbon saved     79,008     kgCO2/year 

Carbon reduction over baseline     10.7%       

 
Providing the dwellings with a heat pump will result in a carbon reduction of 8.9%.  The 
carbon saving is low because electricity (a more carbon intensive fuel) is used to drive the 
heat pump. Also, the benchmarks we have used assume a gas-fired heating system.  
Repeating the SAP calculations with electric heating would increase the carbon baseline and 
thus a greater carbon saving would be attributed to heat pumps.  
 
It is also worth noting that grid electricity will become less carbon intense in future years and 
therefore this option will become more viable and produce greater carbon savings.   
 

4.6.2 Ground Source Heat Pump Summary 

The use of ground-source heat pumps will reduce carbon emissions by around 10.7%.   

It should be noted that if horizontal collectors are used under garden areas, this will limit the 
opportunities to extend the dwelling at a later date as foundations must not contact the 
collector or affect its operation.   
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5 RENEWABLE ENERGY SUMMARY 

Each of the feasible technologies have been reviewed and assessed for their carbon saving 
potential.  Solar technologies can deliver the 10% reduction alone but care will need to be 
taken at the detailed design stage to ensure south facing roof space is maximised and over-
shadowing is minimised.  The other renewable technologies cannot deliver the 10% alone 
and therefore a mix of technologies is required to achieve the carbon reduction target.   

A summary table is shown below with each of the technologies, number of dwellings provide 
with renewable energy and the carbon saving.   

Table 5-1 Renewable energy summary 

Renewable Energy System  Number 
Dwellings Served 

Carbon 
Saved 

Percentage of 
total 

   kgCO2/year % 

Solar Hot Water 197 85,453 11.6% 

Photovoltaics 181 78,041 10.5% 

Biomass secondary heating (log stoves) 161 23,726 3.2% 

Biomass water heating (boilers) 60 30,167 4.1% 

Air source heat pumps 161 65,553 8.9% 

Ground source heat pumps 161 79,008 10.7% 

 

To meet the 10% renewable energy policy, 73,984 kgCO2 must be offset by on-site 
renewable generation each year.  The table above shows that three technologies, solar hot 
water, PV and ground source heat pumps, can be used to meet this target.  Alternatively, a 
mix of technologies can be used according the suitability to the dwelling type.   

6 CONCLUSION 

This report has demonstrated that there are several renewable energy options available to 
development to achieve a carbon saving of at least 10% inline with Cambridge City Council’s 
carbon reduction policy.   

During detailed design of the dwellings and the development layout, the use of renewable 
energy will be considered carefully to ensure energy yields can be maximised.  It is 
anticipated that solar hot water and photovoltaics will be used to meet the majority, if not all, 
of the demand.  The use of air-source heat pumps are also being considered .   
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APPENDIX A – AREA SCHEDULE 

Table A 1 Glebe Farm Area Schedule (indicative) 

Ownership Quantity Area 
Total 
Area 

  Dwelling Type   m
2
 m

2
 

Private       

  1B Apartment 6 41.8 251 

  2B Apartment 6 60.4 362 

Sub-total 12   613 

Private       

  2B Terrace 14 69.7 975 

  3B Terrace 24 79.5 1,909 

  3B Semi 24 79.2 1,902 

  3B Detached 10 86.2 862 

  3B Semi 2.5 12 82.7 992 

  4B Semi 2.5 8 101.1 809 

  4B Detached 16 107.4 1,718 

  4B Detached 16 115.2 1,843 

  4B Detached 16 122.4 1,958 

  4B Detached 14 136.8 1,915 

  4B Detached 4 148.7 595 

  4B Detached 3 2 151.7 303 

  5B Detached 2.5 6 148.8 893 

  5B Detached 2.5 2 168.0 336 

Sub-total 168   17,010 

Social / Shared Ownership     

  1B Apartment 18 41.8 753 

  2B Apartment 15 60.4 906 

  3B Apartment 15 79.0 1,185 

Sub-total 48   2,843 

Social / Shared Ownership    

  2B Terrace 16 69.7 1,115 

  3B Terrace 25 79.5 1,988 

  3B Semi 19 79.2 1,506 

  3B Semi 2.5 8 82.7 661 

  4B Semi 2.5 4 101.1 404 

    72   5,674 

Total 300   26,140 
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APPENDIX B – BLANK 
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APPENDIX C – ENERGY STATEMENT (SPG APPENDIX C1) 

Development type Energy 
Consumption 

Proposed 
Area 

Total 
Consumption 

Carbon 
Intensity of 

Fuel 

Total CO2 
Emissions 

Minimum 
10% Target 

    kWh/m
2
/year m

2
 kWh/year kgCO2/kWh kgCO2/year kgCO2/year 

1 Bed Apartment        

  Electricity  37 1,003 36,992 0.422 15,611 1,561 

  Gas 49 1,003 49,458 0.194 9,595 959 

2 Bed Apartment        

  Electricity  36 1,268 46,021 0.422 19,421 1,942 

  Gas 58 1,268 73,292 0.194 14,219 1,422 

3 Bed Apartment        

  Electricity  35 1,185 40,907 0.422 17,263 1,726 

  Gas 64 1,185 75,588 0.194 14,664 1,466 

2 Bed Terrace        

  Electricity  34 2,090 70,451 0.422 29,731 2,973 

  Gas 78 2,090 162,580 0.194 31,541 3,154 

3 Bed Terrace        

  Electricity  33 3,897 127,344 0.422 53,739 5,374 

  Gas 79 3,897 306,899 0.194 59,538 5,954 
3 Bed Semi-
Detached        

  Electricity  35 5,061 179,045 0.422 75,557 7,556 

  Gas 77 5,061 391,246 0.194 75,902 7,590 

3 Bed Detached        

  Electricity  35 862 29,935 0.422 12,633 1,263 

  Gas 74 862 64,062 0.194 12,428 1,243 
4 Bed Semi-
Detached        

  Electricity  34 1,213 41,180 0.422 17,378 1,738 

  Gas 70 1,213 84,357 0.194 16,365 1,637 

4 Bed Detached        

  Electricity  34 8,332 285,231 0.422 120,367 12,037 

  Gas 68 8,332 566,305 0.194 109,863 10,986 

5 Bed Detached        

  Electricity  34 1,229 41,848 0.422 17,660 1,766 

  Gas 69 1,229 84,356 0.194 16,365 1,637 

Total           739,839 73,984 

 

 

 

 



 




