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The Former Farnham Road Bus Station is situated in the Southern Wey 
Corridor Riverfront area, and is a key frontage in the town centre.  It is 
within the local flood plain zone and consideration must be given to the 
management of this. It is also an area of high archaeological value and 
there is an opportunity for exemplar building design on this site. 
 
The energy calculations for this site have been based on a building 
standard of Best Practice (EEBPH) and a 20% renewable energy 
requirement. 
 
 

 
 
 
1. Baseline  

 
The selected development option is a proposal of mixed use with a total 
floor area of  3,549 m2.  Based on compliance with EEBPH the energy 
and CO2 performance of the proposed development is detailed left: 

Development Site 8 –  
Former Farnham Road Bus Station (1)

Building 
Class 

Area 
m2 

Baseline 
Energy         

Consumption 
(kWh/yr) 

Baseline CO2 
Emissions 
(kgCO2/yr) 

B1 Offices 1800 260,550 77,490 
C3 GF Flats 583 58,941 14,045 
C3 MF Flats  583 51,100 12,226 
C3 TF Flats 583 53,578 13,788 
Total    424,169 117,548 

Policy 
 
Planning permission will be granted for a mixture or one of the 
following uses:  
 

- Housing  
- Offices  
- Community/cultural  
- Hotel (with conference facilities) 
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3. Combined Heat and Power/Co-generation (CHP) 
 
The mix of offices and residential proposed for this 
option for site 8 is unlikely to provide a sufficiently 
constant heat demand for the financially viable operation 
of CHP 
 
It is assumed that the offices only require electricity 
during office hours (with a small consumption during the 
night for security systems) and will not require any 
heating in the summer or at night.  The residential areas 
will provide peaks of electricity and heat use in the early 
morning and during the evening and will not require 
heating during the summer.   

4. Renewable Energy (RE) 
 
To meet a target of 20% of energy requirements from renewable energy for new developments, different sources of renewable 
energy supply have each been considered for viability.  
 
The figures below show the required targets for the energy generation and CO2 emissions savings. 
 

• Target renewable energy generation 
- 63,629 kWh/yr 

 
• Target renewable CO2 savings from the baseline 

- 17,632 kg CO2/yr 
 

 

 2. Energy Efficiency (EE) 
 
Based on compliance with the 2006 Part L Building 
Regulations at the EEBPH standard the energy and CO2 
performance of the proposed development is detailed 
below: 
 
 Baseline Energy      

Consumption 
(kWh/yr) 

Baseline CO2 
Consumption 

(kgCO2/yr) 
B1 Offices  195,413 58,118
C3 GF Flats 44,215 10,533
C3 MF Flats  38,326 9,169
C3 TF Flats 40,192 10,341
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The Chart - The chart left is based on calculations of CO2 
emissions from the proposed development.  Starting from a 
baseline position based on Part L 2006 building regulations 
(level 1 in the Code for sustainable homes – known as 
“Typical Practice”).  
 
It shows the increased CO2 savings in kg CO2/year that can 
be made on a cumulative basis as each of the different 
energy measures are added, the CHP is calculated 
independently of the EE and RE measures.  As GBC’s 
requirements are not to include energy efficiency above the 
building regulations there is no change from the baseline 
condition. 
 

1. Standard Building Regulations  
 

2. With Energy Efficiency Measures  
 

3. With CHP as energy supply 
 

4. With Renewable energy   
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The table below shows the technology; the feasibility and/or availability of the resource; the overall percentage contribution 
of the technology to the energy demand of the site and the approximate overall cost of the technology to the development 
should the measure be included. The overall percentage reduction to CO2 emissions has been calculated at 20% for each 
technology. 

 

For Offices and Dwellings - High daytime electricity demands, High hot water demands 
 

Technology Equipment / measure 
Feasibility 

of 
Renewable  

% Energy 
Contribut

ion 
Technology 

Cost 

Solar 
Thermal 168m2 array (42 no. 4m2 collectors) Medium 29% £168,000 

GSHP 2 no. 75kW heat pumps (1,880m2 land area) Medium 70% £99,000 

PV 296m2 array (15 no. 2.5kW collectors) High 10% £222,000 

Wind 5 no. Turbines (6 no. 15m mast  & 3 no. 3m roof 
mounted) Low 10% £60,000 

Biomass 1 no. 120kW Boiler Medium 33% £36,000 

 
Notes – All CO2 values are based on: - 0.194 kgCO2/kWh of gas; 0.422 kgCO2/kWh of grid-supplied electricity;0. 568 kgCO2/kWh of grid displaced electricity.   All 
assumptions for building energy modelling are based on the National Calculation Methodology. 
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Technology Design Considerations Visual Impact Other Comments 
Solar 

Thermal 

 

The buildings have a good south facing orientation, 
but there is not enough unshaded roof space to 
accommodate a large enough array of collectors to 
meet the 10% target alone. 

No visual impact  
As the technology cannot fit onto the 
available roof space and thus is not feasible 
as a single technology.   

• Car parking on site 
has no hot water 
demand 

PV 

 

The required area could allow positioning of the 
system to minimise the impact of the system by 
moving it away from the perimeter of the building 
and construction of a more conventional form of 
screening. 

Low visual impact.  
The system would need to be installed on a 
framing system above the top open deck of 
the car park. It will be visible from ground 
level but could form a feature.  

• Small electrical 
demand for lighting 
and air regulation 
 
 

Wind 

 

Little can be done to conceal the turbines, as such 
they maybe considered unacceptable in the 
context of the conservation area. 

Medium visual impact 
By their nature the 5m masts for the wind 
turbines are going to be visible from the 
surrounding area.  

 
• Monitoring of wind 

speed and turbulence 
should check for 
resource availability  

Biomass 

 

Biomass has specific considerations beyond the 
design agenda, see pages 9 to 11 for further 
guidance 

Low visual impact   
A biomass boiler requires a flue ending above 
the roofline. 

• No heating or hot 
water requirement 

GSHP 

 
 

Ground source heat has specific considerations 
beyond the design agenda, see page 8 for further 
guidance 

No visual impact  
There are no specific visual impacts on the 
development where ground source heat is the 
primary heat supply.  

• No heating or hot 
water requirement 
 

5. Renewable Energy Considerations  
In addition to the technical appraisal in section 4 it is necessary to consider other feasibility issues associated with the renewable
technologies.  These include the architectural design considerations and visual impact of the technology to the development.  Other
assumptions made when carrying out the calculations are included as are standard features of the technology that should be considered
when taking the option forward see pages 6 to 13 for further details . It is important to note that the design considerations and the technical
feasibility do not always show the same result.
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Site 8 (option 1)  
Solar Thermal 

These drawings are indicative only and do not form the basis of any planning
approval. All sites are subject to the normal planning process. 
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Site 8 (option 1)  
Photovoltaic 

These drawings are indicative only and do not form the basis of any planning
approval. All sites are subject to the normal planning process. 
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Site 8 (option 1)  
Ground Source Heat 

These drawings are indicative only and do not form the basis of any planning
approval. All sites are subject to the normal planning process. 
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6. Conclusions Site 8 – Former Farnham Road Bus Station – Option 1 
 
Overall contributions of 20% from renewable energy supply can be achieved on this site.  Whilst building regulations have been 
complied with, there is an option for the developer to consider improving the levels of energy efficiency across the development. 
This could be done either by increasing the building standard for residential dwellings from the Building Regulations baseline 
‘typical practice’ to the Energy Efficiency Best Practice in Housing and working to a 25% level. 
 
Option 1 – Solar thermal collectors would be suitable on the roof space of the dwellings and could provide much of the hot 
water demand in the right circumstances 
 
Option 2 – PV panels would provide electricity for the businesses and could also provide energy for the residential dwellings 
daytime demands, however the array to meet the 20% would need to be split across the development types. 
 
Option 3 – Biomass boilers to provide both heating and hot water would be more than suitable in the residential portion of the 
development  
 
Option 4 - Ground source heat, like biomass can provide the heating in homes, it is best fitted with underfloor heating systems 
and this should be designed in at an early stage. 
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GLOSSARY

GLOSSARY 
 

Array Collection of panels (either solar thermal or PV) 

Absorption cooling  

Biomass boiler A boiler that burns fuels such as wood chips, straw and 
agricultural residues. 

Building-mounted wind 
turbine 

A small wind turbine that is mounted on a building, usually 
attached to the building roof. 

CHP Combined Heat and Power 

Evacuated tube A type of solar collector for a solar thermal system. 

ESCO   Energy Services Company 

Feasibility study A study undertaken to determine the technical, economic 
and environmental viability of a project. 

Ground-source heat 
pump (GSHP) 

A pump system that takes the low-level heat occurring 
naturally underground and raises its temperature to a level 
that is sufficient to heat a building. 

Hydro-electric power The use of fast-flowing water to drive a turbine to generate 
electricity. 

Payback period The length of time taken to recover the cost of an 
investment through the returns attributable to it. 

Photovoltaic cells 
(PV) 

A silicon-based material that uses the energy in sunlight to 
create an electrical current. 

Renewable energy 
(RE) 

Energy that occurs naturally and repeatedly in the 
environment. 

Renewables obligation 
A Government initiative requiring electricity suppliers to 
source an annually increasing specified percentage of 
electricity from renewables. 

Roof mounted  Fitting equipment onto an existing building. 

Solar thermal  

Solar water heating A method of heating water using the sun’s thermal energy. 

Wood Chip Wood reduced to small pieces. 

Wood Pellet Sawdust compressed into uniform diameter pellets to be 
burned in a heating stove. 
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TABLE OF ABBREVIATIONS 
 
CHP  Combined Heat and Power 

CO2 Carbon Dioxide 

EA Environment Agency 

EE Energy Efficiency 

GF Ground Floor 

GSHP Ground Source Heat Pump 

Kg Kilogram 

KWh/yr Kilowatt hour per year 

KWe Kilo Watt electricity 

MWe  Megawatt 

MF Mid Floor 

TF Top Floor 
 


