DRAFT - Site 1 Guildford Station

2. Energy Efficiency (EE)

Development Site 1 – Guildford Station

The Council’s current requirements do not exceed the Building
Regulations for energy efficiency; see pages 5-8 for more details

The land adjacent to Guildford Station is situated in the Western
Commercial Quarter Character area and is a brownfield site within the
flood plain zone. A combined heat and power system (CHP) is viable for
this site and could potentially be linked to site 2 (see next site - Guildford
Park Road Car Park).

3. Combined Heat and Power/Co-generation (CHP)
The installation of a CHP unit on site to provide heat and
electricity to site 1 via a district heating system is feasible.
Preliminary analysis suggests that a CHP unit of up to 450kW
would provide the base heat load of the buildings and would save
224 tonnes of CO2 per year.

1. Baseline
The selected development option is a proposal of mixed use with a total
floor area of 90,518 m2. Based on compliance with the 2006 Part L
Building Regulations standard the energy and CO2 performance of the
proposed development is detailed below:

C3 MF Flats

44,253m2
7,728m2
2,990m2
8,352m2

Baseline Energy
Consumption
(kWh/yr)
6,405,766
2,741,553
302,390
732,140

Baseline CO2
Emissions
(kgCO2/yr)
1,905,134
597,606
72,053
175,162

CP Car Park (Closed)

27,191m2

172,119

407,865

10,589,715

2,922,076

Building Class
B1 Offices
C1 Hotel
C3 GF Flats

Area m2

Total

Policy
Planning permission will be granted for a comprehensive
mixed-use redevelopment, including a new station.
Accompanying uses are expected to include a significant
amount of housing, new open space together with one or
more of the following:
1.Offices
2.Hotel
3.Retail
4.Leisure/Cultural

The modelling suggests that the CHP unit could supply 61% of
the annual heat demand and 30% of the annual electricity
demand of the buildings. The remainder of the heat demand
would come from conventional gas boilers and the remainder of
the electricity from the national grid.
The indicative capital cost of a community energy system to serve
this development would be in the region of between £700,000 and
£1,000,000. It is estimated that a CHP unit would save 6% on
energy bills annually at the development.
Subject to the final design of the buildings on site and more
detailed modelling it may be possible to increase the size of the
CHP unit and its contribution to the development through the use
of absorption cooling during the summer months and the addition
of a thermal store to the system. This would increase the overall
viability of CHP on the site and would improve its payback period.

Energy Measures and Subsequent CO2 Savings Chart
The chart left is based on calculations of CO2 emissions from the
proposed development. It starts from a baseline position based on
Part L 2006 building regulations (level 1 in the Code for sustainable
homes – known as “Typical Practice”).
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Energy Measure and Subsequent
Cumulative C02 Savings

4. Renewable Energy (RE)
To meet a target of 10% of energy requirements from renewable
energy for new developments, different sources of renewable
energy supply have each been considered for viability.

2,900

It then shows the increased CO2 savings in kg CO2/year that can be
made as each of the different energy measures are added, (the
figures are cumulative).
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

kg/C02/yr (000,000's)

2,850

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

2,800
2,750
2,700
2,650

3. With CHP as energy supply

2,550

Site 1 – Dwelling, Office and Car Parking Use

•

Target renewable CO2 savings from the baseline
- 292,208 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.

2,500

Baseline (1)

With EE (2)

With CHP (3)

With RE (4)

Energy Measure
Target Energy From Renewable

4. With Renewable energy

Target renewable energy generation
- 1,058,972 kWh/yr

2,600

2,450

2. With Energy Efficiency Measures

•

Target with RE Measure

•
•

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.
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4. Renewable Energy (RE) Technical Feasibility
The tables below show 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 calcuated at 10% for each technology.
For Offices and Car Parking - High daytime electricity demands
Technology
Equipment / measure
Solar Thermal 1,944m2 array (486 no. 4m2 collectors)
GSHP
20 no. 75kW heat pumps (22,200 m2 land area)
PV
3,520m2 array (11 no. 40kW collectors)
Wind
18 no. Turbines (2 no. 3m roof mounted 16 no. 15m masts)
Biomass
1 no. 1250kW Boiler
For Hotel and Dwellings – High hot water and space heating requirement
Technology
Equipment / measure
Solar Thermal 788m2 array (197 no. 4m2 collectors)
GSHP
8 no. 75kW heat pumps
PV
1400m2 array (4 no. 40kW and 6 no. 2.5kW panels)
Wind
9 no. Turbines (6 no. 15m, & 1 no. 10m mast, 2 no. 3m roof)
Biomass
1 no. 500kW boiler

Feasibility of Technology
Low
Medium
High
Low
Low
Feasibility of Technology
High
Medium
Low
Low
High

% Energy Contribution
16%
38%
5%
5%
16%
% Energy Contribution
11%
28%
4%
4%
12%

Technology Cost
£1,944,000
£1,110,000
£1,760,000
£650,000
£372,000
Technology Cost
£788,000
£450,000
£730,000
£261,000
£150,000

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 (Carbon Trust Standard Factors). 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

PV

Wind

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

Visual Impact
No visual impact

•
•
•

The use of solar collectors to meet the hot water demand of the hotel and flats will not meet the 10% requirement across the
whole development
There is an assumption that nearby buildings will not overshadow dwelling roof space, a further investigation may be required
Design of units should accommodate suitable siting of appropriately sized hot water cylinders to maximise efficiency

•
•
•
•

The businesses are likely to require a high daytime electricity demand
The buildings have a good south facing orientation
There is available roof space over the multiple buildings, however this may not be enough for a large array of panels
The building is likely to be tallest in locality so shading may not be a concern, but this should be checked

Particularly from the taller turbine.

•
•
•

There is sufficient space for the wind turbines at the development both roof mounted or standalone
Wind speed and turbulence should be monitored to confirm the resource availability
The Planners have indicated that wind power is not a suitable technology for the town centre so early negotiations will be
necessary

Low visual impact

•

A biomass boiler requires a flue
ending above the roofline.

•

Although part of the development is residential flats, communal heating could also be included in offices to make the system
more economical and efficient
To make Biomass feasible factors such as delivery access, storage space, security of supply and management of boiler must be
considered, see pages 8 to 10 for further information on this issue

As the technology cannot fit onto the
available roof space and thus is not
feasible as a single technology.
No visual impact
There is not enough space for the
10% target to be met with PV panels
alone
Significant visual impact

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

Other Comments for Technical Feasibility

•

GSHP

No visual impact
Ground source heat has specific
considerations beyond the design
agenda, see page 8 for further
guidance

Site 1 – Dwelling, Office and Car Parking Use

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

•
•
•

The area around the station is land limited, so a vertical bore hole may need to be drilled – this may need a geological survey,
and will incur extra costs, see page 7 for more information
The current car parking area is unlikely to prevent vertical bore hole
The assumption is that the land is free of obstructions however engineering exploratory works should be undertaken to clarify
this before instructing installation
The heating system is yet to be designed and thus an underfloor system could easily be incorporated to maximise system
efficiency could accommodate under floor heating as it is yet to be designed
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Site 1 layout – No architecturally considered technologies

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 1 – Dwelling, Office and Car Parking Use
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6. Conclusions - Site 1 – Guildford Station
Overall contributions of 10% carbon from renewable energy supply can be achieved on this site from a variety of technologies.
Whilst building regulations have been complied with to the minimum standard, 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 over the building regulations baseline.
Option 1 - CHP is a viable option for site 1 especially 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,
however the features of biomass listed on pages 9 to 11 should be given particular consideration.
Option 3 – Ground Source Heat Pumps could meet the space heating demands of the businesses, hotel and dwellings by ensuring the installation of heat pumps with cooling which 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.
Option 4 – In the case of this development, the energy calculations have been performed separately as there is a clear distinction between the energy demands of the hotel and dwellings and
those of the businesses and car parking. Combinations of technologies are a further option that should be considered, and 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, or installing biomass boilers
for space heating. As there is a shortage of available roof space for either PV or solar thermal alone it could also be a consideration that the PV panels be used as cladding on the south facing
walls of the buildings. The PV could potentially supply 7% of the 10% renewables obligation for the electricity demand of the offices, and the Solar thermal the remaining 3% for the hot water
demand on the hotel. This solution provides for the technologies to work at their most efficient.

Site 1 – Dwelling, Office and Car Parking Use
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