DRAFT - Site 8 – Option 1 – Former Farnham Road Bus Station

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

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:

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.

B1 Offices
C3 GF Flats
C3 MF Flats
C3 TF Flats

5. 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 below:
Building
Class
B1 Offices
C3 GF Flats
C3 MF Flats
C3 TF Flats
Total

Area m2

1800
583
583
583

Baseline Energy
Consumption
(kWh/yr)
260,550
58,941
51,100
53,578
424,169

Planning permission will be granted for a mixture or one
of the following uses:
•
Housing
•
Offices
•
Community/cultural
•
Hotel (with conference facilities)

2,950

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”).

2. With Energy Efficiency Measures

Energy Measure and Subsequent
Cumulative C02 Savings

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

2,900

kg/C0 2/yr (000,000's)

2,850
2,800

4. Renewable Energy (RE)

2,750

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.

2,700
2,650
2,600

The figures below show the required targets for the energy
generation and CO2 emissions savings.

2,550

•

Target renewable energy generation
- 63,629 kWh/yr

•

Target renewable CO2 savings from the baseline
- 17,632 kg CO2/yr

2,450
Baseline (1)

With EE (2)

With CHP (3)

With RE (4)

Energy Measure

3. With CHP as energy supply

88,161

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.

2,500

1. Standard Building Regulations

318,146

Policy

Energy Measures and Subsequent CO2 Savings Chart

There is no change from the baseline standard and the EE measure,
as GBC’s current requirements do not exceed the current standard
building regulations. The chart shows the cumulative savings in the
following order.

Baseline CO2
Consumption
(kgCO2/yr)
58,118
10,533
9,169
10,341

Total

Baseline CO2
Emissions
(kgCO2/yr)
77,490
14,045
12,226
13,788
117,548

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.

Baseline Energy
Consumption
(kWh/yr)
195,413
44,215
38,326
40,192

Target Energy From Renew able

Target w ith RE Measure

4. With Renewable energy

Site 8 – Option 1 – Offices and Dwelling Use
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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
Solar Thermal
GSHP
PV
Wind
Biomass

Equipment / measure
168m2 array (42 no. 4m2 collectors)
2 no. 75kW heat pumps (1,880m2 land area)
296m2 array (15 no. 2.5kW collectors)
5 no. Turbines (6 no. 15m mast & 3 no. 3m roof mounted)
1 no. 120kW Boiler

Feasibility of Renewable
Medium
Medium
High
Low
Medium

% Energy Contribution
29%
70%
10%
10%
33%

Technology Cost
£168,000
£99,000
£222,000
£60,000
£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.

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 appendices for further details . It is important to note that the design considerations and the technical feasibility do not always show the same result.

Technology
Solar Thermal

Design Considerations

Collectors mounted on frames will be
visible from street level and as the site
is approached from the roads to the
South West which overlook the site.

The photovoltaic option shares many of the issues of the solar thermal
option, but with roughly double the area of collectors, placement of the
units is more restricted.

Collectors mounted on frames will be
visible from street level and as the site
is approached from the roads to the
southwest which overlook the site

Very little can to done conceal wind turbines because they need to
stand well above the building fabric to be effective.
Turbines could be positioned on any area of the roof apart from that
closest to the church tower, which should be avoided because of
turbulence.
The width of the blocks and updrafts from the facades may affect the
efficiency, particularly of the smaller turbines.

Significant visual impact particularly
from the taller turbine, which competes
with the tower of adjacent church.
The scale of the turbines affects all of
the key views of the site, wherever they
are placed.

PV

Wind

Visual Impact

Collectors could be placed in a number of different locations or split
between the two buildings if desired.
Introduction of a raised parapet will hide the panels but reduces the
available area of unshaded roof and increases the height of the built
form.
The proportion of buildings elevation, which could restrict the ability to
create a sympathetic relationship to adjacent existing buildings.

Other Comments
•

There is an equal mix of dwellings and businesses so there is likely to be a
high demand for hot water as well as electricity

•

There is likely to be a high daytime electric demand as businesses plus all
appliances in dwellings on standby
There is sufficient roof space on both buildings for panels, but it is not normal
to utilise roof spaces across more than one building type

•

•
•

Wind speed and turbulence should be monitored to check for resource
availability
The 15kW turbine more than doubles the height of the building. The smaller
turbines are one storey high.

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

A biomass boiler requires a flue ending
above the roofline.

•

A community heating system would be suitable for the residential dwellings
as they have both a hot water and heating demand

•

GSHP
Relative to the whole site the area of GSH required is significant. It is
preferable not to build over the GSP matrix as the building itself may
outlive the installation. This in turn restricts the placement of the
buildings massing. There is very little tolerance in the available area.

Site 8 – Option 1 – Offices and Dwelling Use

None

•
•

Flood plain region ideal for GSHP
May need communication with Environment Agency if putting heat into local
river
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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.

Site 8 – Option 1 – Offices and Dwelling Use
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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.

Site 8 – Option 1 – Offices and Dwelling Use
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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.

Site 8 – Option 1 – Offices and Dwelling Use
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6. Conclusions Site 8 – Former Farnham Road Bus Station – Option 1
Overall contributions of 10% 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 10% 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.

Site 8 – Option 1 – Offices and Dwelling Use

51

DRAFT - Site 8 – Option 2 – Former Farnham Road Bus Station

2. Energy Efficiency (EE)

Development Site 8 – Former Farnham Road Station
(2)

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:

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.

B1 Offices
C1 Hotel

1. Baseline
The energy calculations for this site have been based on a building standard of
Best Practice (EEBPH) and a 20% renewable energy requirement.

Total

The selected development option 2 is a proposal of mixed use with a total floor
area of 3,564m2 comprising of:

Building
Class
B1 Offices
C1 Hotel

Area
m2
1800
1764

Baseline Energy
Consumption
(kWh/yr)
260,550
625,708

Baseline CO2
Emissions
(kgCO2/yr)
77,490
136,393

886,258

213,882

Total

Planning permission will be granted for a mixture or one of
the following uses:
•
Housing
•
Offices
•
Community/cultural
•
Hotel (with conference facilities)

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.
There is no change from the baseline standard and the EE measure,
as GBC’s current requirements do not exceed the current standard
building regulations. The chart shows the cumulative savings in the
following order.
1. Standard Building Regulations
2. With Energy Efficiency Measures

kg/C0 2/yr

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”).

Baseline CO2
Consumption
(kgCO2/yr)
58,118
102,294

664,694

160,412

3. Combined Heat and Power/Co-generation (CHP)

Policy

Energy Measures and Subsequent CO2 Savings Chart

Baseline Energy
Consumption
(kWh/yr)
195,413
469,281

The installation of a CHP unit on site to provide heat and electricity to
site 8 via a district heating system may be feasible. Preliminary analysis
suggests that CHP unit of up to 60 kW would provide the base heat load
of the buildings and would save 70 tonnes of CO2 per year.
The modelling suggests that a small CHP unit could supply 100% of the
annual heat demand and 140% of the annual electricity demand of the
buildings. Excess electricity produced by the CHP engine could be sold
back to the national grid, creating a small income for the scheme.

Energy Measure and Subsequent Cumulative C02 Savings
250,000

4. Renewable Energy (RE)

200,000

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.

150,000

100,000

•

Target renewable energy generation
- 132,939 kWh/yr

•

Target renewable CO2 savings from the baseline
- 32,082 kg CO2/yr

In order to accurately calculate the energy demand of the
development and assign suitable renewable technologies to the
demand, this development has been split into two sections.

50,000

0

•

Baseline (1)

With EE (2)

With CHP (3)

With RE (4)

Energy Measure

3. With CHP as energy supply
Target w ith RE Measure (000's)

Target Energy From Renew able (000's)

•

Offices and car parking where there are high electricity
demands
Hotel and dwellings, which have a lower electricity
demand and a higher requirement for hot water and space
heating.

4. With Renewable energy

Site 8 - Option 2 – Offices and Hotel Use
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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 Hotel - High daytime electricity demands, High hot water demands
Technology
Solar Thermal
GSHP
PV
Wind
Biomass

Equipment / measure
2

2

304m array (76 no. 4m collectors)
4 no. 75kW heat pumps (3,490m2 land area)
536m2 array (11 no. 2.5kW and 1 40kW collectors)
4 no. Turbines (2 no. 15m, 1 no. 10m & 3 no. 3m masts)
1 no. 200kW Boiler

Feasibility of Renewable
Medium
Medium
High
Low
Medium

% Energy Contribution
25%
61%
9%
8%
26%

Technology Cost
£304,000
£175,200
£322,000
£96,000
£60,000

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.

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 appendices for further details . It is important to note that the design considerations and the technical feasibility do not always show the same result.

Technology

Design Considerations

Other Comments

No visual impact

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

Visual Impact

Very little can to done conceal wind turbines because they need to
stand well above the building fabric to be effective.

As the technology cannot fit onto the
available roof space and thus is not
feasible as a single technology.

•

The on site hotel will have a regular high hot water demand

•

Both offices and hotel will have high electricity demands

•

Wind speed and turbulence should be monitored to check for resource availability

•
•

High space heating and hot water demand in hotel
Plus have maintenance team to manage

•
•

Flood plain region ideal for GSHP
May need communication with Environment Agency if putting heat into local river

No visual impact
There is not enough space for the 10%
target to be met with PV panels alone
Significant visual impact
Particularly from the taller turbine.

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

A biomass boiler requires a flue ending
above the roofline.
No visual impact

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

Site 8 - Option 2 – Offices and Hotel Use

There are no specific visual impacts on
the development where ground source
heat is the primary heat supply.
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6. Conclusions Site 8 – Former Farnham Road Bus Station – Option 2
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 - CHP is a viable option if combined with site 2
Option 2 – Biomass boilers could provide year round space heating and hot water for the hotel and residential dwellings, whilst also providing space heating as and when required for the
offices.
Option 3 - In the case of this development, the calculations have been performed separately as there is a clear distinction between the demands of the hotel and dwellings and those of the
businesses and car parking. In this case the most favourable combination would be to install PV panels on the roof of the car parking and business development to meet the electricity
demand, whilst mounting solar thermal collectors on the hotel and dwellings.
Option 4 - Meet the space heating demands of the businesses, hotel and dwellings by installing ground source heat pumps with cooling would provide economies of scale by allowing for a
larger communal heat pump to be fitted, maximising the technology and minimising the plant room requirements.

Site 8 - Option 2 – Offices and Hotel Use
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2. Energy Efficiency (EE)

Development Site 8 – Former Farnham Road Bus Station
(3)

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:

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.

CP Car Parking

The energy calculations for this site have been based on a building standard of Best
Practice (EEBPH) and a 20% renewable energy requirement.

Baseline Energy
Consumption
(kWh/yr)
47,756

Baseline CO2
Consumption
(kgCO2/yr)
20,153

47,756

20,153

Total

6. Baseline
The selected development option 3 is a proposal of single use with a total floor area
of 4,245m2. Based on compliance with EEBPH standard the energy and CO2

performance of the proposed development is detailed below:
Building Class

CP Car Park (Closed)

Area m2

4,245

Baseline
Energy
Consumption
(kWh/yr)
63,675

Total

3. Combined Heat and Power/Co-generation (CHP)
Policy

Baseline CO2
Emissions
(kgCO2/yr)

63,675

Planning permission will be granted for a mixture or one of
the following uses:
•
Housing
•
Offices
•
Community/cultural
•
Hotel (with conference facilities)

26,871
26,871

Energy Measures and Subsequent CO2 Savings Chart
30,000

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”).

There is no change from the baseline standard and the EE
measure, as GBC’s current requirements do not exceed the current
standard building regulations. The chart shows the cumulative
savings in the following order:

Therefore, there is no potential for CHP for this development
alone.

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.

25,000

The figures below show the required targets for the energy
generation and CO2 emissions savings.

20,000
kg/C02/yr

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.

Energy Measure and Subsequent Cumulative C02 Savings

Should the development on site 8 consist of car parking only
there will be no heat demand at the development.

15,000

•

Target renewable energy generation
- 9,551 kWh/yr

10,000

•

Target renewable CO2 savings from the baseline
- 4,030kg CO2/yr

5,000

1. Standard Building Regulations
0

2. With Energy Efficiency Measures
3. With CHP as energy supply

Baseline (1)

With EE (2)

With CHP (3)

With RE (4)

Energy Measure
Target with RE Measure (000's)

Target Energy From Renewable (000's)

4. With Renewable energy

Site 8 - Option 3 – Car Parking
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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 Car Parking – Low electricity only energy demands
Technology
Solar Thermal
GSHP
PV
Wind
Biomass

Equipment / measure
39m2 array (10 no. 4m2 collectors)
1 no. 30kW heat pumps (490m2 land area)
68m2 array (3 no. 2.5kW and 1 no. 1kW collectors)
3 no. Turbines (3 no. 3m roof mounted masts)
1 no. 40kW Boiler

Feasibility of Renewable
Low
Low
High
Low
Low

% Energy Contribution
45%
110%
15%
14%
73%

Technology Cost
£39,000
£25,200
£51,000
£15,000
£12,000

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.

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 appendices for further details . It is important to note that the design considerations and the technical feasibility do not always show the same result.

Technology

Design Considerations

Visual Impact

Other Comments

No visual impact

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.

As the technology cannot fit onto the
available roof space and thus is not
feasible as a single technology.
Low visual impact.

•

Car parking on site has no hot water demand

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.
Medium visual impact.

•

Small electrical demand for lighting and air regulation

•

Wind speed and turbulence should be monitored to check for resource availability

•

No heating or hot water requirement

•

No heating or hot water requirement

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.

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

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

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

A biomass boiler requires a flue ending
above the roofline.
No visual impact

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

Site 8 - Option 3 – Car Parking

There are no specific visual impacts on
the development where ground source
heat is the primary heat supply.
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Site 8 (option 3) Photovoltaics

These drawings are indicative only and do not form the basis of any planning approval. All sites are subject to the normal planning process.

Site 8 - Option 3 – Car Parking
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Site 8 (option 3) Wind

These drawings are indicative only and do not form the basis of any planning approval. All sites are subject to the normal planning process.

Site 8 - Option 3 – Car Parking
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6. Conclusions Site 8 – Former Farnham Road Bus Station – Option 3
Overall contributions of 10% 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 – PV is the most suitable option for the car parking, as it will provide electricity for the lighting and air extraction systems. It may however need a battery storage system to retain the
excess energy for use overnight
Option 2 – Wind will work in the same way as the PV panels providing electricity demands for lighting and ancillary devices

Site 9 – Office Use
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