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EXECUTIVE SUMMARY 
 
This report provides an assessment of the sustainability of the proposed Harris Boy’s Academy in 
East Dulwich and identifies a number of design measures to reduce the environmental impact of the 
building. 
 
An investigation has been made on the potential of various renewable energy sources based on the 
predicted energy consumption of the building and it is proposed to offset 20% of the building CO2 
emissions through on-site renewable energy sources. 
  
To benchmark the sustainability of the design, the Building Research Establishment Assessment 
Method (BREEAM) has been used. This considers the broad environmental concerns of climate 
change and pollution as well as impact on occupants and the wider community. It balances these with 
the need for a high-quality, safe and healthy internal environment. A number of the sustainable 
features included in the proposed design are listed below: 
 

�  Thermal insulation levels will be improved beyond the Building Regulation standards 

�  The proposed scheme will have good natural lighting within all occupied areas, which will 
improve comfort and reduce the requirement for artificial lighting 

�  Good solar control will be provided by the selection of glazing/shading so as to avoid 
overheating in summer and increase passive gains in winter 

�  The development will use low energy lighting together with PIR control and daylight dimming 

�  Efficient appliances will be installed in order to reduce the energy and water demands of the 
development 

�  High efficiency new boilers with low NOx burners will be installed 

�  A transport assessment has been carried out and a transport plan prepared to reduce car-
dependency, pollution & congestion 

�  Cycling will be encouraged within the proposed development by providing safe access routes 
in and around the site and dedicated cycle storage spaces 

�  All insulation materials used within the proposed development will be selected to ensure they 
are CFC free both in manufacture and through their composition 

�  Building materials where possible will be sourced locally to reduce transportation pollution & 
support the local economy. Crushed aggregate from the demolished school will be used. All 
timber will be purchased from responsible forest sources 

�  Materials selection to take into account their overall environmental impacts; “A” ratings from 
BRE Green Guide to Specification. 

�  Recycling facilities will be provided 

�  Water metering will be installed 

Other sustainable measures that are being considered are described within the following report 
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The main principles defining a “sustainable” approach to building design 

 
 
 
 
 
 
 

1. INTRODUCTION 
 
The key to designing an environmentally smart, sustainable building is shaping the design of the 
building and the services so that it is capable of being operated efficiently while keeping the occupants 
comfortable and productive. 
 
The construction, use and demolition of buildings are responsible for 50% of man-made emissions of 
CO2. The adjacent chart demonstrates that much of a building’s CO2 emissions, over a 60 year 
lifetime period, are as a result of the operational requirements. Reducing or eliminating the need for 
mechanical and electrical systems provides substantial reduction in green house gases as well as 
associated embodied energy. 
 
This Outline Sustainability Statement forms a checklist of the sustainable initiatives that have been 
considered for the proposed Harris Boy’s Academy. It provides a preliminary assessment in response 
to issues raised during Planning Consultations with Southwark Borough Council. Each of the 
proposed initiatives has been assessed on the relative sustainability potential in addition to a “rule of 
thumb” financial/pay back implication and suitability to this particular site. 
 
GLA London Plan and The Southwark Plan are considered to be the benchmark for local planning 
regulation. Together they provide a useful tool against which to undertake energy and sustainability 
assessment. For the purpose of this assessment they have been used to help incorporate a number 
of energy efficiency measures into the proposed development. 
 
Following the London Plan Further Alterations (2006), Southwark Borough Council expects all new 
developments to achieve a minimum 20% reduction in their annual CO2 emissions through renewable 
energy sources. This report details how this requirement has been considered by the design team and 
outlines the proposed options for exceeding it. 
 
To guide and benchmark this process, the Building Research Establishment’s BREEAM for Schools 
methodology has also been used, with a preliminary assessment indicating an expected rating of 
“Very Good”. The BRE methodology considers the broad environmental concerns of climate change, 
pollution, impact on residents and the wider community. They balance these with the need for high-
quality, safe and healthy internal living and working environment. These standards go beyond the 
minimum requirements of the Building Regulations. 
 
The principal objectives are to reduce the site’s contribution to the cause of climate change by 
minimising the emissions of CO2, by reducing the site’s needs for energy and providing some of the 
required by renewable/sustainable means. Issues such as water and waste, biodiversity, etc. have 
also been addressed in the present study. The following issues have been included in this statement: 

�  Energy Consumption 
�  Energy Saving Measures 
�  Onsite Generation 
�  Renewable Energy Sources 
�  Sustainability Issues 
�  BREEAM preliminary assessment 

This report provides a preliminary assessment of the sustainability issues related to the design of the 
scheme and it identifies technologies that could potentially be incorporated 

Building energy consumption in a 60-year life

heating & 

ventilation

rest of structure

lifetime additions 

(to envelope, 

H&V, lights)

lights & small 

power

structural frame 

& doors

44.5% 

 

23% 

22.5% 

7% 

3% 

 

�  Reduce energy and resource depletion 
�  Reduce energy consumption in operation 
�  Ensure an adequate level of occupant comfort 

�  Minimise external pollution to the environment 
�  Minimise internal pollution & damage to  health 
�  Conserve water supplies & manage waste 
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1.1 OUTLINE DESCRIPTION OF BUILDING 

 
The proposal is to redevelop the existing site of the secondary school in East Dulwich, South London 
on a site adjacent to Peckham Rye Park. The proposal is to demolish existing school and construct a 
new Harris Boy’s Academy with a sports hall for approximately 900 pupils. 
 
The following areas have been used as the basis for the energy assessment. 
 
 
 
 
 
 
 
 
 
 
 

1.2 OUTLINE DESCRIPTION OF BUILDING SERVICE’S SYSTEMS 
 
Due to acoustic requirements, most of the spaces facing Peckham Rye Road will be mechanically 
ventilated. The heat recovery unit will be fitted to air handling unit, which will provide tempered fresh 
air, cooling and heating demands of the building. Exhaust air will be ducted back to the unit for heat 
recovery. The selection of the ventilation system for teaching and office areas on the other side of the 
building is not specified yet and it is a subject to acoustic requirements. However, sport hall and atria 
will be ventilated naturally 
 
Heating will be generated centrally by a combination of efficient gas fired boilers and ground source 
heat pump (GSHP), serving the heat emitters and domestic hot water provision. Chilled water will be 
generated with the combined use of roof mounted air cooled chillers and GSHP.  
 
 

Activity Type Area (m 2) 

School 9100 

Sport hall 600 

Total 9700 
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2. ESTIMATED ANNUAL CO2 EMISSIONS 

 
An energy assessment has been undertaken, in order to determine the estimated energy consumption 
and associated CO2 emissions of the proposed Harris academy development in comparison with 
published Good Practice benchmarks.  
 

2.1 PASSIVE DESIGN – GENERAL PRINCIPLES 
 
The aim for the design will be to optimise, where possible, the passive building elements to limit the 
demand for energy and the associated CO2 emissions. The optimum balance is required to account 
for factors such as site restrictions and orientation. On the basis of good practice, the following good 
practice principles will be adopted throughout the proposed development where possible although not 
specifically requested by the adopted Planning Policy. 
 
Building Envelope 
 
Improving the thermal insulation standards beyond the minimum Building Regulation standards will 
reduce the annual CO2 emissions associated with the building’s heating and cooling systems, by 
limiting the heat loss though the building’s fabric. 
 
Ventilation 
 
Efficient heat recovery systems will be incorporated into the design to limit the development’s fresh air 
heating and cooling requirements, hence reducing its associated annual CO2 emissions  
 
Solar Control 
 
Limiting the total solar heat transmission of the building’s glazing elements by application of the 
efficient glazing; external fins and internal blinds will reduce the annual CO2 emissions associated with 
the building’s cooling systems. 
 
Day lighting 

 
The optimal use of daylighting results in creation of the pleasant indoor environment with an 
improvement of a building’s energy efficiency by reducing the energy consumption associated with 
artificial lighting and cooling. 
In order to maximize the access of daylighting, the design attempts to optimize the size and position of 
windows, type of glazing, depth and shape of rooms, colours of internal surfaces and take into 
account the surrounding buildings on the site. 
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2.2 ENERGY EFFICIENT SYSTEMS & APPLIANCES 

 
After maximising the contribution of the passive elements on the overall energy balance, the aim will 
be to further reduce carbon emissions by selecting efficient mechanical & electrical systems and 
efficient controls to manage the energy used during operation. Although not specifically requested by 
the adopted Planning Policy the following principles will be adopted throughout the proposed 
development where possible: 
 
Low-Energy Lighting 
 
The proposed scheme will minimise the use of artificial lighting not only by enhancing natural 
daylighting, but also by installing high frequency ballasts, PIR control and daylight dimming, where 
possible.  
 
HVAC Plant Efficiencies 
 
Efficiency of the building’s HVAC systems will exceed the minimum standards in the Non-domestic 
Heating, Cooling and Ventilation Compliance Guide, which will further reduce the annual CO2 
emissions associated with the building’s heating/cooling systems. 
 
High efficiency of the building HVAC system will be ensured by: 

o Application of heat recovery system (60% efficiency) 
o Increased heat pump seasonal efficiency 
o Efficient gas fired boilers with efficiency of 92% 
o Increased efficiency of domestic hot water generation (75%) 
o Variable speed pumps  
o Efficient control trough  

�  the appropriate zoning of the indoor spaces 
�  the incorporation of optimum start and dead bands  
�  automatic monitoring and targeting  
�  BMS system, able to draw attention to out of range values. 

o Energy metering of the various energy and water uses within the development 
 
Commissioning 
 
Commissioning is a systematic process that by allowing a building’s HVAC system and integrated 
building controls to operate at peak performance. Commissioning building systems can provide 
significant benefits such as improving occupant comfort, reducing energy cost, improving indoor air 
quality, enhancing building operations and extending equipment life. 
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2.3 DESIGN ENERGY CONSUMPTION RATES  
 

The objective in design of the Harris Boys academy is to reduce energy consumption by 60% when 
compared to the notional building (2002). Therefore, the energy saving passive and active measures 
described above will be incorporated with the proposed design. Additionally, It is proposed to select 
the renewable energy sources so that they will offset 20% of the building CO2 emissions rate.  

TAS dynamic simulation software was used to assess the predicted overall energy consumption of the 
Harris Boys Academy as designed. Detailed description of the energy study is given in the appendix 
B.  The results show the following: 

 

�  The proposed design incorporating most of the proposed energy saving measures is 
achieving a 36.7% reduction on the emissions of a Notional building built to 2002 
standards. This exceeds the required 2006 target reduction for compliance (28%). 
Therefore the proposed design complies with the requirements of Part L, with a margin of 
8.7% beyond the target.  

�  Daylight dimming with manual on switch and timer off control in the perimeter classrooms 
will achieve a 41.1% reduction on the emissions of a notional building built to 2002 
standards. 

�  Renewable technologies will be used to reduce the carbon emissions by a further 20% to 
achieve a 60% reduction over a notional building built to 2002 standards. 

 
 
The table below summarises the energy consumption of the building as designed together with 
daylight dimming. For comparison, good practise benchmark figures from ECG073 – Energy efficiency 
in buildings are displayed.  
 
 

Annual Energy Consumption Rates and Associated CO 2 Emissions 

Component ECG073 Benchmark Target 
(kWh/m²) 

Predicted Annual Energy 
Consumption (kWh/m² pa) 

Gas 141 54 

Electricity 75 57 

Total 216 111 

 
 
The above figures do not include energy spent on small power in the building, which was estimated to 
be 7kWh/m² pa.  
 
The overall predicted annual carbon emissions for the entire development and the 20% reduction 
target figures are shown in the opposite table. The means of achieving this saving are set out in 
Section 3 of this report with a review of renewable energy sources currently available. Following this 
review recommendations are set out in Section 4 on how best to deliver the 20% requirement for the 
proposed development. 

 CO2 Emissions kgCO 2/year 

Predicted Annual Emissions 354,144 

20%reduction with the use of renewable technologies 283,315 

 Annual CO2 Emissions for Part L and Capital Program
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3. OPTIONS FOR THE RENEWABLE ENERGY SOURCES 
 
The following renewable technologies have been considered as being acceptable for supplying a 
proportion of a site’s energy demand: 
 

1. Wind Turbines 

2. Solar Water Heating 

3. Photovoltaics 

4. Biomass Heating 

5. Ground Sourced Heat Pumps – Closed Loop 

6. Aquifer thermal energy storage (ATES) 

 
The feasibility of each of the renewable energy sources listed has been assessed with regards to the 
potential contribution each could make to supply a proportion of the development’s delivered energy 
requirement, whilst considering the technical, planning and financial issues. Based on this, the 
selection of the preferred options to apply renewable energy sources is proposed in chapter 4. 
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3.1 WIND TURBINES 

 
The output from a wind turbine is highly sensitive to wind speed. It is essential that turbines should be 
sited away from obstructions, with a clear exposure or fetch for the prevailing wind. In urban 
environments it is difficult to achieve high wind speeds that would make the operation of turbines 
viable, unless they are located at a site where there is locally high wind speed or located on the roof of 
tall buildings where obstructions and surrounding buildings would not interfere with the wind flow. 
 
Horizontal Axis (HAWT) are the most common and widely used type of wind turbine, due to their 
higher efficiency, greater output and relatively lower price on a per kilowatt basis. HAWT are available 
on masts of varying height, with varying “swept area” sizes, and differing generating capacities. 
 
Vertical axis (VAWT) are available in various shapes and sizes, according to application and required 
output, but are not as commercially developed as the HAWT and have a significantly lower 
efficiencies, and outputs. VAWT have the capacity to operate with virtually no cut-out speed and as 
such can generate electricity in all conditions, increasing safety and reliability 
 
When locating multiple turbines on the same site the distance between the turbines needs to be 
considered. Since turbines are effectively taking the energy out of the wind, a turbine sited downwind 
from another will receive a lower wind speed and therefore produce less output. 
 
There is the potential to site a number of wind turbines on the roofs of the proposed building, since 
there would be no obstructions to the wind for the given site arising from the neighbouring building, 
constructions, etc. A preliminary site investigate has been undertaken indicating an average yearly 
wind speeds of 5.5 m/s at a hub height of 20m above ground level.  
 
The analysis indicates that a number of turbines could generate a significant proportion of the 
buildings electrical requirement. 
 

�  8 x Swift horizontal axis wind turbines mounted on the roof of the building would satisfy up to 
3.4% of the development’s total electrical demand resulting in a potential of 2.4% reduction in 
the development’s annual CO2 emissions 

�  6 x Proven WT6000, 3 x Proven WT15000 horizontal axis wind turbines mounted on the roof of 
the building would be required in order to satisfy up to 13 - 16% of the development’s total 
electrical demand resulting in a potential of 9 - 12% reduction in the development’s annual CO2 
emissions 

�  11 x Quiet revolution vertical axis wind turbines mounted on the roof of the building would be 
required in order to satisfy up to 14% of the development’s total electrical demand resulting in 
a potential 10% reduction in the development’s annual CO2 emissions 

�  Simple payback periods are currently around 10 years for the horizontal axis turbines, and 
between 20-30 for vertical axis turbines assuming no grant funding 

 
The proposed design of the development is unlikely to accommodate all of the indicated numbers of 
turbines required to offset 10% of the development CO2 emissions. 
 
Note: The figures quoted are only initial indications; should these options be investigated further, several issues 
need to be considered, i.e. structural implications, planning issues, noise etc. 

Quietrevolution PROVEN WT Swift 

Wind Turbines

Turbine
Number of Turbines 6 turbine 3 turbine 8 turbine 11 turbine
Type of Wind Turbine
Rotor Diameter 5.5 m 9.0 m 2.1 m 3.0 m
Number of Blades 3 blades 3 blades 5 blades 0 blades
Min. distance between turbines 27.5 m 45 m 10.6 m 4.5 m

Turbine location

Energy

Peak Power (rated) Output 6 kW 15 kW 1.5 kW 6 kW 
Energy Output Per Turbine 14261 kWh/yr 35652 kWh/yr 2750 kWh/yr 8500 kWh/yr
Potential Annual Energy Output 85566 kWhyr 106956 kWhyr 22000 kWhyr 93500 kWhyr
Percentage of Electricity Saved 13.1 % 16.4 % 3.4 % 14.3 %

Costs

Grant Available 0 % 0 % 0 % 0 %
Total Cost Per Turbine (installed) 22000 £ 45000 £ 4000 £ 30000 £
Total Capital cost 132,000 £ 135,000 £ 32,000 £ 330,000 £
Potential Electricity Savings 8557 £/yr 10696 £/yr 2200 £/yr 9350 £/yr
Potential Income from ROCs 4278 £/yr 5348 £/yr 1100 £/yr 4675 £/yr
Simple Payback Period 10 yrs 8 yrs 10 yrs 24 yrs

Emissions

Potential Annual CO2 Saving 36109 kgCO2/yr 45135 kgCO2/yr 9284 kgCO2/yr 39457 kgCO2/yr
Potential Emissions Reduction 9.4 % 11.8 % 2.4 % 10.3 %

Roof mounted, 
Urban area

Roof mounted, 
Urban area

Roof mounted, 
Urban area

Roof mounted, 
Urban area

Horizontal axis Horizontal axis Horizontal axis

Proven WT6000

Vertical axis

Proven WT15000 Swift Quietrevolution
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3.2 SOLAR WATER HEATING 
 
Solar water heating utilises solar radiation to heat water for use in water heating of a building. The 
radiation is converted using a solar collector, of which there are two main types available: Flat Plate 
and Evacuated Tube collectors. Evacuated tube systems occupy a smaller area and are more 
efficient, but also generally more expensive. Flat plate systems are cheaper to install but generally 
less efficient. 
 

�  The solar coverage indicates what percentage of the annual hot water energy requirement can 
be covered by a solar water heating system. The higher the solar coverage, the more 
conventional energy usage can be offset, but can cause excess heat generation in the peak 
summer months and generally lower the average collector efficiency. Therefore solar 
coverage’s of 40-70% are recommended for most applications. 

�  Solar thermal systems in the UK normally operate with a back up fuel sources, such as gas or 
electricity. The solar system pre-heats the water up to a maximum hot water temperature. If 
there is not enough solar power available to fully meet the required hot water load, then the 
back up fuel system fires up to meets this short fall. 

�  The optimum orientation for a solar collector in the UK is a south facing surface, tilted at an 
angle of 30º from the horizontal. However, orientation and are not critical, with azimuths of +/-
30o from South and tilts of +/-20o from 30o still achieve reasonable outputs. 

�  In order for the solar water heating system to run safely and efficiently, a series of temperature 
sensors are connected to a digital solar controller to switch the system on or off according to 
the solar energy available.  

�  The diagrams opposite indicate the typical layout of a solar water heating system. 

 
The preliminary assessment is based on the potential to generate a proportion of the development’s 
domestic hot water requirements using evacuated tube collectors mounted on the roof area of the 
building, facing south and tilted with the inclination of the 30o in order to maximise the operational 
efficiency of the system.  
 

�  The analysis indicates that 350m2 of solar hot water collectors could potentially generate up to 
49% of the development’s domestic hot water requirements. This equates to an approximately 
6% reduction in the annual CO2 emissions for the development 

�  The remainder of the DHW requirements will be provided by a natural gas back up fuel source. 
The solar system pre-heats the water up to a maximum hot water temperature. If there is not 
enough solar power available to fully meet the required hot water load, then the back up fuel 
system fires up to meets this short fall 

�  Simple payback periods for commercial schemes are approximately 70 years when replacing 
natural gas fired domestic hot water heating 

 
Solar water heating system appears to be hardly feasible for the proposed development because of 
lower efficiency and risk of burning the panels due to no hot water demand during peak summer 
season. For that reason, when not in operation, panels would need to be sheltered from sun. 
 
Note: the figures quoted are only initial indications; should these options be investigated further, several issues 
need to be considered, i.e. potential overshadowing of the collectors, free roof areas, structural implications etc. 

Solar Water Heating
Collector Area 350 m2

Collector System Efficiency 55 %
Energy
Potential Annual Energy Generation 109585 kWh/yr
Potential Energy Generation Per m2 313 kWh/m2

Percentage of DHW Meet by SHW 48.7 %
Costs
Grant Available 0 %
Capital Cost Per Square Meter 600 £/m2

Total Capital Cost 210000 £
Replacing Fuel Cost 2946 £/yr
Simple Payback Period 71 years
Emissions
Potential Annual CO2 Saving 22860 kgCO2/yr
Potential Emissions Reduction 6.0 %

Solar Water Heating Energy Profile
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3.3 PHOTOVOLTAICS 
 
Photovoltaic solar cells convert solar energy directly into electricity. The cells consist of two layers of 
silicon with a chemical layer between. The incoming solar energy charges the electrons held within 
the chemical. The energised electrons move through the cell into a wire creating an electrical current. 
 
A range of Photovoltaic products and colours are available, varying in efficiency and cost. These 
include Monocrystalline, Polycrystalline, Thin film and Hybrid Panels with Hybrid panels being the 
most energy efficient and thin film being the least. 
 
All of the above technologies can be installed in roof and wall mounted arrays or as integrated building 
members, giving the additional benefit of offsetting the cost of other construction materials, such as 
weather proof roof membranes or integrated into glazed wall constructions. 
 
By tilting a surface to an angle the amount of solar radiation falling on it will be greater than that falling 
on a flat surface in this country. The optimum orientation for a PV panel in the UK is south facing and 
tilted at 30º from the horizontal. However, azimuths +/-30o from south and tilts +/-20o from 30o can still 
achieve over 95% of maximum annual output. 
 
The installation of a PV system requires other equipment ("balance of system"), in addition to the PV 
modules which generally include: system wiring and junction boxes, support structures, DC switch 
panel, power conditioning unit (PCU), with: inverters from DC to AC, maximum power point tracker, 
protection devices (lightning protection, overcurrent protection and ground-fault protection), batteries, 
charge regulators and meters. 
 
A study into the feasibility of on site electricity generation using Photovoltaic cells to meet a proportion 
of the developments electricity demand has been undertaken, utilising the same area as solar water 
collectors on the roof of the proposed development. 
 

�  A 455m2 array of the most efficient Hybrid PV panels or 1600m² of the more cost effective 
Thin-film panels could potentially satisfy 10% of the development’s annual electrical demand, 
resulting in an equivalent annual CO2 emissions savings of 7.1%. 

�  Once photovoltaic cells are installed they require minimal maintenance over their operational 
life’s and have no primary fuel requirements. Moreover, part of the investment costs would be 
offset by roof decking.  

 
Current initial capital cost and current payback periods for PVs are high, at 36 to 66 years, however 
these can be reduced through grant assistance and offsetting the roof materials. 
 
Note: the figures quoted for both of the solar options are only initial indications; should these options be 
investigated further, several issues need to be considered, i.e. available free roof areas and potential 
overshadowing effects. 

Monocrystalline Thin-film  

  
Polycrystalline Hybrid 

 
Hybrid Thin-film (amorphous)

 SPR-90 (90W) Evalon - Solar

455 m2 1600 m2

17.5 % 5 %
12.4 % 3.5 %

Energy

64445 kWh/yr 64749 kWh/yr
142 kWh/m2 40 kWh/m2

79.6 kWp 80.0 kWp
9.9 % 9.9 %

Costs

0 % 0 %
8000  £/kWp 4400  £/kWp

637000 £ 352000 £
6445 £/year 6475 £/year
3222 £/year 3237 £/year

66 years 36 years

Emissions

27196 kgCO2/yr 27324 kgCO2/yr
7.1 % 7.1 %

PV Collector Area
Module Efficiency
System Efficiiency

Potential Generation
Energy Per m2

Power installed (kWp)
Percentage of Elec Load

Grant Available
Capital Cost Per KWp

Annual CO2 Saving
Potential Reduction

Total Capital Cost 
Replacing Fuel Cost
Income from ROC's
Simple Payback Period
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  3.4 BIOMASS HEATING 

 
Biomass is a collective term for all plant and animal material. A number of different forms of biomass 
can be burned or digested to produce energy. Examples include wood, straw, poultry litter and energy 
crops such as willow and poplar grown on short rotation coppice and miscanthus.  
 
Biomass in the form of logs, wood chips and wood pellets are classified as renewable source of  
energy due to the fact that the carbon dioxide emitted when the biomass is burned has been taken out 
of the atmosphere by the growing plants. Even allowing for emissions of fossil carbon dioxide in 
planting, harvesting, processing and transporting the fuel, replacing fossil fuel with biomass fuel will 
typically reduce net CO2 emissions by over 90%.  
 
Out of the number of currently available bio fuels, wood pellets are considered to be the most practical 
option due to the following advantages:- 
 

�  Less volume to transport and store (due to higher energy 
density)  

�  Fewer deliveries  
�  Consistent size and moisture content  
�  Versatility - can be used in stoves and boilers  
�  Less ash and emissions  
�  Pellets are dry and can be stored without degrading  
�  Flows like a liquid & can be used in automatic machinery  

 
A number of biomass heating options have been analysed for the proposed development: 
 

�  Biomass boilers are unsuitable for applications that have large fluctuations in thermal loads 
and so the option of replacing natural gas completely (100%) does not appear to be feasible 

�  Even at 50% peak, the load profiles suggest a number of control issues 

�  Biomass boilers operate most efficiently when run at a constant rate with no or little throttling 
down of the output, and hence a biomass boiler sized to deliver a base heat load appears to 
be the most viable option 

 
The analysis indicates that a 125kW biomass boiler could potentially satisfy up to 51% of the 
development’s heating and domestic hot water requirement, resulting in a potential annual emissions 
reduction in the order of 10 - 11%. 
 
The school thermal load profile suggests that a biomass boiler could operate as a lead boiler in a 
modular arrangement with a number of conventional gas-fired boilers. A large buffer tank would also 
be required to compensate for the heating system fluctuations and it would allow the biomass boiler to 
operate at its peak capacity for a majority of the year. Gas boilers would be activated in the cold 
season, when maximum heating capacity is required. 
 
Note: the figures quoted are preliminary; further estimates will require detailed analysis during design 
development to determine if they are technically and financially achievable in relation to a more developed 
scheme. Including further analysis of local biomass suppliers, storage densities and calorific values. 

Base Load Biomass Boiler Size
Base Load Biomass Boiler Size 125 kW
Efficiency of Biomass Boiler 93 %
Maximum Turn Down (% of Peak Output) 30 %
Fuel type
Potential Energy Output 210959 kWh/yr
Biomass Annual Fuel Consumption 249547 kWh/yr
Percentage of Heat load Meet 51 %

Biomass Fuel Consumption
Biomass Calorific Value / Tonne 17.6 GJ/tonne
Biomass Calorific Value / kg 4.89 kWh/kg
Quantity of Biomass Required Annually 51044 kg

Storage Requirement
Capacity of Biomass Delivery Truck 20 m³
Capacity of Biomass Delivery Truck 13 Tonnes
Distance Between Fuel Source and Plant 100 km
Biomass Storage Density 650 kg/m3

Deliveries Required Annually 4 deliveries
Biomass Storage Requirement 30 m3

Costs
Grant Available 0 %
Biomass Fuel Cost / tonne 75 £/Tonne
Biomass Fuel Cost / kWh 0.015 £/kWh
Replacement Boiler Size 125 kW
Cost of Biomass Boiler 37500 £ 
Annual Fuel Cost for Biomass 3828 £/Annum
Cost of Gas Boiler 6000 £ 
Annual Fuel Cost for Traditional Plant 6239 £/Annum
Simple Payback Period 13 years

Emissions
CO2 Produced fromTransport 428.0 kgCO2/yr
CO2 Emissions from Gas Boiler Plant 48412.1 kgCO2/yr
CO2 Emissions from Biomass Plant 6238.7 kgCO2/yr
Net Savings in CO2 Emissions 41745 kgCO2/yr
% Reduction in Total Building Emissions 10.9 %

Wood pellets

Annual Biomass Energy Profile
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3.5 GROUND SOURCED HEAT PUMPS – CLOSED LOOP 
 
Ground source heat pumps extract heat from the ground and pump it into a building to provide space 
heating and to pre-heat domestic hot water. In the summer months this process can be reversed, 
rejecting heat to the ground, to meet the cooling requirements of a building. The technology relies on 
the stable temperature of the ground of between 10-14oC. 
 
The pipe or ground loop carrying the refrigerant/water can be laid horizontally or vertically. Horizontal 
closed loop systems are typically installed in trenches 2m deep. Vertical closed loop systems use 
boreholes up to 100m deep with U-shaped loops of piping. Vertical loops can be incorporated into the 
structural piles of a new building if required. 
 
The main advantage of the vertical loops is their application on sites with limited space. Vertical loops 
are generally more expensive to install, but require less piping than horizontal loop systems as the 
ground temperature is more stable the deeper you go from the surface. 
 
The heating/cooling capacity of the system depends on the amount of refrigerant that is in the ground, 
based on the amount of land that is available for horizontal systems and number of boreholes in 
vertical systems. The viability of closed loop ground source heat pumps systems dependent on a 
number of issues: 
 

�  Demand for heating/cooling 
�  Cost/carbon emissions of gas/electricity being offset 
�  Ground area available for boreholes/horizontal loops 

 
For the purposes of this initial feasibility study the option to use ground sourced heat pumps with 
vertical loops has been assessed for the building, providing a proportion of the school cooling 
requirements in the summer cooling season 
 
The analysis indicates: 
 

�  The site would need to contain 65 No of 100m deep boreholes providing 50W/m, what could 
potentially result in an annual CO2 emissions reduction of no more than 10%. A closed loop 
system could potential satisfy 33% & 68% of the school cooling and heating requirements 
respectively 

�  Spacing of vertical boreholes can be done in any variety of ways - lines, squares, rectangles, 
grids - depending on the available land areas and system borehole requirements. Boreholes 
need to be spaced with a minimum of 5m centres. The required space for the specified number 
of boreholes would be approximately 1200m2 

�  Initial cost of the installation is estimated to be £320.000 and pay back period is estimated to 
be 100 years 

 
A closed loop ground source heat pump system appears to be hardly feasible for the proposed 
development due to investment cost of the system in comparison with other more economically 
renewable technologies. 
 
Note: the figures quoted are preliminary; further estimates will require detailed analysis during design 
development to determine if they are technically and financially achievable in relation to a more developed 
scheme. Including further analysis of the site’s ground conditions, hydrology and conductivity. 

Horizontal closed-loop system Vertical closed-loop system  

Emissons Savings
33550 kgCO2/yr 35.7 %
6379 kgCO2/yr 7.1 %

39929 kgCO2/yr 10.4 %
Cooling Carbon Dioxide Saving
Heating Carbon Dioxide Saving

Total Building Carbon Dioxide Saving

Annual Closed Loop Cooling Energy Profile
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 3.6 AQUIFER THERMAL ENERGY STORAGE (ATES) 

 
Aquifer thermal energy storage (ATES) is a low-temperature geothermal energy source. ATES has 
been used successfully around the world for the seasonal storage of heat and cold energy for the 
purpose of heating and cooling buildings. 
 
Aquifer thermal energy storage uses underground water reserves called aquifers. There are two wells, 
one well is for heat rejection (‘hot’ well) and the other one is for heat extraction (‘cold’ well). 
 
In the winter, ground water is extracted from the ‘warm’ well with energy recovered by a plate heat 
exchanger, and the heat pump raises the temperature for heating purposes. In summer, the process 
is reversed and cold water from the ‘cold’ well is used for cooling purposes. 
 
In order for the system to work efficiency there must be no (minimal) net heat transfer to or from the 
ground over the course of a year, as this will cause the system to fall out of ‘balance’. The ideal 
storage temperatures of the ‘hot’ and ‘cold’ wells are 21oC and 7oC respectively. At these 
temperatures “free cooling” can be utilised improving the systems overall efficiency as the heat pump 
will not be required in the summer cooling periods. 
 
The system is similar to the closed loop ground source heat pump system, utilising heat pumps to 
upgrade low temperature water for use within the building and is often refereed to as an open loop 
ground source heat pump system, as the boreholes are “open to the ground”. 
 
ATES technology is environmentally benign. The aquifer groundwater is not exposed to 
contamination, and there is no net addition or removal of groundwater from aquifer. 
 
For the purposes of this initial feasibility study the option to use ground sourced heat pumps with one 
pair of ATES well has been assessed for the building, providing a proportion of the school cooling 
requirements in the summer cooling season 
 
The analysis indicates: 
 

�  An ATES system with one ‘hot’ well and one ‘cold’ with a abstraction rate of 7.0l/s could 
potentially result in an annual CO2 emissions reduction of almost 20% for the proposed 
development. It could satisfy 46% & 70% of the development’s cooling and heating 
requirements respectively. 

�  A distance of at least 100m between two boreholes is required to prevent water flow between 
the wells 

�  Initial cost of the installation is estimated to be £580000 and pay back period is estimated to be 
47 years 

 
The initial indications are that an ATES system could be incorporated into the development, providing 
a proportion of the developments heating and cooling loads. It would operate in a modular 
arrangement with a number of conventional gas-fired boilers and air cooled chillers. Adoption of this 
scheme is subject to further detailed feasibility appraisal and the granting of an abstraction licence by 
the Environment Agency. 
 
Note: the figures quoted are preliminary; further estimates will require detailed analysis during design 
development to determine if they are technically and financially achievable in relation to a more developed 
scheme. Including further analysis of the site’s ground conditions, hydrology and conductivity. 

Emissons Savings

38157 kgCO2/yr 40.6 %
38090 kgCO2/yr 42.1 %
76247 kgCO2/yr 19.9 %

Cooling Carbon Dioxide Saving
Heating Carbon Dioxide Saving

Total Building Carbon Dioxide Saving
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Renewable Energy Type Energy demand met Payback Period (yrs)
% saving in annual Carbon 

Dioxide Emissions
Feasible (yes/no) Comments

Local Wind characteristic

(High initial costs,     Long payback 
period )

(Long payback period)

Closed-Loop Geothermal system

(High initial costs,     Long payback 
period )

Further analysis will be required of the site’s 
ground conditions, hydrology and 

conductivity.

Underground Thermal Energy 
Storage (Aquifer)

(High initial costs but it can satisfy 20% 
of CO2 emissions alone)

125kW biomass boiler would satisfy a base 
load of the developments heat load.

Possible

A ground sourced heat pump could operate 
as a lead boiler/chiller in a modular 

arrangement with a number of conventional 
gas boilers/ electric chillers, providing the 

development’s base heat and cooling loads

Further analysis will be required of the site’s 
ground conditions, hydrology and 

conductivity.

Possible Detailed local wind characteristic need to be 
carefully analysed. Moreover, strong visual 

impact of the turbines need to be considered 
as well as structural and noise implications.

No Currently high capital costs but they offset 
part of the roof construction. Whole area of 

the roof used for the PV panels. It is offseting 
part of the roof 

Currently high capital costs for relatively low 
outputs, but eventually could be integrated 

more easily onto the building’s roof. 

No

48 years

Equipment needed

1600 m² Evalon - Solar

10 % (electrical)

47 % (cooling),         
71 % (heating)       

34 % (cooling),            69 
% (heating)       

72 years

Horizontal axis wind turbines

2.5%

(mounted on the roof of 
building)

8 x Swift

4 % (electrical) 10 years

10.4%24 years

Vertical axis wind turbines

11 x Quietrevolution

15 % (electrical)

(mounted on the roof of 
building)

7.2%37 years

Photovoltaic panels

(mounted on the roof of the 
building)

No

Solar Hot water Collectors

49 % (hot watyer 
demand)

Possible
51 tonnes of Wood pellets would be required 
annually. Depending on the size of truck, with 
a 13 tonne truck,4 annual deliveries would be 
needed, and storage space of ~30m3 for the 

biomass.  (+ conventional gas boilers) 

Biomass Boiler

125kW base load Wood 
pellets boiler 

11 % 

14 years52  % (heating)

Although there is potentially more roof area 

available, no more than 350m2 of solar 
panels could be installed on the roof due to 

low domestic hot water demand
(mounted on the roof of the 

building, facing South & tilted 
at 30o)

350 m² of Panel area 6 % 

Yes

 One ‘hot’ and 
one’cold’ well, 

abstraction rate of 7l/s.

Heat Pumps: 392kW cooling / 
515kW heating

20 % 

Heat Pumps: 266kW cooling / 
418kW heating

65No of 100m deep 
boreholes

10.5 % 

106 years
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3.7 CONCLUSIONS 
 

The aim is to go beyond Southwark Planning Policy and to deliver a 20% reduction in annual CO2 
emission via renewable energy sources incorporated into the design of the new Harris Boys academy.  
 
Based on the analysis shown above, it is proposed to provide the ground source heat pump (GSHP), 
which will operate as a lead boiler/chiller for the whole development. 65 boreholes can deliver 
sufficient capacity in order to offset approximately 10.5% of the building CO2 emissions. This 
technology will not require any provisions affecting the visual appearance of the building as well as it 
will not generate any pollution on site.  
 
In order to satisfy the remaining 9.5% of the CO2 emissions offset, the combination of small scale wind 
turbines and PV panels will be applied. It is proposed to install 8 x Swift horizontal axis wind turbines 
on the eastern edge of the building, in where they will be most efficient for prevailing wind direction. 
The height of the turbine mast should be selected such that turbine hub will be placed above the 
turbulence field created be the roof of the school. The wind turbines could reduce 2.4% of the building 
carbon dioxide emissions.  
 
Finally, a 1600m² array of Thin-film PV panels will be needed to offset the remaining 7.1% of the 
carbon dioxide emissions. The great advantage of the proposed panels is their flexibility; therefore, 
they replace the weather membrane of the roof. In this way, portion of the investment costs can be 
offset and the visual impact of the panels can be diminished.  
 

 
 
 

Turbines’ 
locations 

Swift turbines 

Thin-film PV panels, Evalon - Solar 
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4. MATERIALS 
 
Building and construction activities worldwide consume 3 billion tons of raw materials each year, 
which accounts for approximately 40 percent of total global use. Using green/sustainable building 
materials and products promotes conservation of dwindling non-renewable resources internationally. 
In addition, integrating green/sustainable building materials into building projects can help reduce the 
environmental impacts associated with the extraction, transport, processing, fabrication, installation, 
reuse, recycling, and disposal of these building industry source materials. 
 
The aim for the proposed development will be that, through the specification of its materials and 
components, its overall environmental impact will be minimised. 
 
Environmental Impact of Materials  
 
Materials with low overall environmental impact will be chosen, and advice from the Green Guide to 
Specification will be taken into consideration for the selection. The Green Guide rates different 
materials/components, taking into account factors like toxicity, ozone depletion, recyclables, waste 
disposal etc., therefore can help assess the environmental implications of various materials 
specifications. At least 80% (by area) of the main elements in the building will be specified to have an 
overall “A” rating from the Green Guide. 
 
Any timber used for basic or finishing building elements in the scheme will be sourced from 
responsible forest sources and harvested forests/plantations. Such timber products are the only truly 
renewable construction material in common use, as forests and growing trees provide a carbon sink.  
 
Recycled Materials 
 
The recycled content of a material can be described as either post-consumer or postindustrial content. 
Specifying materials with a high-recycled content is another method of saving processing or 
manufacturing energy. Some typical building materials that can contain a high percentage of recycled 
material include reinforcing and framing steel, concrete masonry units, gypsum wallboard and facing 
paper, acoustic ceiling panels and their suspension system. 
 
Scope for increased recycling will be incorporated by specifying recycled materials and ensuring that 
even where new materials are used, as much as possible can be recycled at the end of the building’s 
life. Besides, during the construction of the Harris academy school, crushed aggregate from the 
demolished buildings will used. 
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5. WATER 
 
Water consumption in the UK has risen by 70% over the last 30 years. Trying to meet the increasing 
demand by creating new sources of water supply is both expensive and damaging to the environment. 
The efforts should be focused into reducing the demand for water, & managing the existing resources. 
 
Reduce Consumption 
 
The aim will be to minimise internal and external potable water use within the development. Good 
water management can contribute to reducing the overall level of water consumption maintaining a 
vital resource and having environmental as well as cost benefits in the life cycle of the building. The 
following measures will be incorporated: 

 
o Dual Flush Cisterns on WC’s - These units have the ability to provide a single flush of 3L 

and/or a full flush of 6L. It is proposed that these are used throughout to minimise water 
consumption and be fitted with vandal resistant cover plates and also be fitted with PIR flush 
control. 
 

o PIR Wash Basin Taps - These provide a level of vandal resistance (depending on type used) 
and the self-closing characteristics prevent water wastage. 

 
o Flow Restrictors to Taps -  Flow restrictors reduce the volume of water discharging from the 

tap. Spray taps have a similar effect and are recommended to reduce both hot and cold-
water consumption. 

 
o Water Meters - In 1995 approximately 33,200 million litres of water a day were abstracted in 

England and Wales, this increased to 44,130 million litres/day in 2000, and much of this was 
for the public’s water supply. To reduce this figure, accurate information on usage is required 
for management of a building’s consumption. The specification of a water meter on all 
supplies is a simple and effective way of achieving this. 

 
Rainwater Harvesting 
 
Rainwater recycling can be achieved in a number of ways. The common design with all of the systems 
is to collect the rainwater runoff from roofs and paved areas and store within an underground or 
surface mounted collection vessel. This technology has not been considered mainly due to the 
additional plant space required to make it viable and the restricted site area inherent with the project. 
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6. SITE & ECOLOGY 
 
Construction Issues 
 
Construction sites are responsible for significant impacts, especially at a local level. These arise from 
disturbance, pollution and waste. Impacts such as energy and water use are also significant. 
Therefore attention should be given to site-related parameters with the aim to protect and enhance the 
existing site & its ecology. 
 
There will be a commitment to comply with the Considerate Constructors Scheme and get a formal 
certification under the scheme. These are the areas taken into consideration in order to minimise the 
impact of the construction site on its surrounding as well as the global environment: 

�  Monitor, report and set targets for CO2 or energy arising from site activities 

�  Monitor, report and set targets for CO2 or energy arising from transport to and from site 

�  Monitor, report and set targets for water consumption arising from site activities 

�  Monitor construction waste on site 

�  Sort and recycle construction waste 

�  Adopt best practice policies in respect of air (dust) pollution arising from site activities 

�  Adopt best practice policies in respect of water (ground and surface) pollution arising from site 
activities 

�  All site timber is responsibly Sourced 

 
Land use & Ecology 
 
The new development will be constructed on existing site, clearing up any contaminated areas and 
protecting any ecological features. 
 
Protecting ecological features on and around site from clearing and construction works can have a 
number of benefits to the existing site ecology and subsequent development. 
 



 HARRIS ACADEMY - OUTLINE SUSTAINABILITY STATEMENT 

SUSTAINABILITY 
 

Issue No. 3 Page 22 of 30 27/03/2008 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

7. WASTE MANAGEMENT 
 
Good waste management is a key component of sustainable development. Reducing waste is an 
important means of: 

�  Reducing unnecessary expenditure 

�  Reducing the amount of natural resources used for production of new materials 

�  Reducing energy for waste disposal 

�  Reducing levels of contamination and pollution arising from waste disposal 

The proposed development will minimise the impact of waste in the environment, by taking the 
following points into consideration: 
 
Waste during construction 
 
For the proposed development a waste management plan will be developed by the contractor to 
realise cost and environmental savings. This plan will identify the local waste haulers and recyclers, 
determine the local salvage material market, identify and clearly label site spaces for various waste 
material storage, and require a reporting system that will quantify the results. 
 
Using reclaimed/reused materials 
 
The use of the reclaimed materials from the demolished existing building will be investigated. Bricks 
will be reused as hardcore materials etc. Opportunities for introducing more reused or reusable 
materials/components will also be explored. 
 
Recycling facilities 
 
The design phase will identify the potential waste streams that the facility will produce. At a minimum, 
plans will be formulated to handle the separation, collection, and storage of common recyclable 
materials such as paper, glass, plastics, and metals. The collection points will be easily accessible to 
the occupants. Care has been taken in design of the loading dock or dumpster area for easy central 
collection.  
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8. POLLUTION 
 
Global concern for environmental pollution has risen in recent years, and concentrations of harmful 
pollutants in the atmosphere are increasing. 
 
Buildings have the potential for major pollution both from their construction and operation, largely 
through pollution to the air (dust emissions, NOx emissions, ozone depletion & global warming) but 
also through pollution to watercourses and ground water. The proposed development will aim to 
minimise the above impacts, both at the design stage and onsite. 
 
Ozone Depletion & Global Warming 
 
CFCs and HCFCs used in expanded foam insulation and refrigerants have a profound impact on the 
amount of damage done to the ozone layer. They cause long term damage to the Earth’s 
stratospheric ozone layer, exposing living organisms to harmful radiation from the sun. They also have 
significant global-warming potentials and so contribute to global warming. Production & use of CFCs is 
no longer permitted and EC regulations will require phasing out of HCFCs by 2015. However, 
products that replace the above are often potent global warming contributors. 
 
All insulation materials specified for the proposed scheme will have zero Ozone Depleting Potential 
and low Global Warming Potential, (GWP<5) in either manufacture or composition. This will include 
insulation for building elements (roof, internal & external walls, floor – including foundations), as well 
as insulation for the hot water cylinder and pipes/ducts insulation. 
 
Where refrigerants are used for the air-conditioning and comfort cooling, they will be CFC and HCFC-
free. 
 
Light Pollution 
 
The external lighting design will comply with the ILE Guidance notes for the reduction of light pollution, 
to ensure that light spillage to adjacent properties and to the night sky is minimised. 
 
NOx emissions from boilers 
 
Nitrous oxides (NOx) are emitted from the burning of fossil fuels and contribute to both acid rain and to 
global warming in the upper atmosphere. At ground level, they react to form ozone, a serious pollutant 
and irritant at low level. 
 
Burners in heating systems are a significant source of low-level NOx, while power stations (and 
therefore electric heating) are a significant source of NOx in the upper atmosphere.  
 
The amount of NOx emissions varies between products. Standard gas boilers have lower emission 
rates and for the given development, a Class 5 or above (<70mg NOx/kWh) should be specified for 
the proposed building. There are also boilers in the market that can achieve NOx emissions below 
40mg//kWh, which will be considered. 
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9. TRANSPORT 
 
The transport of people between buildings is the second largest source of CO2 emissions in the UK 
after energy use in buildings. Energy use and emissions from transport are growing at 4% per year, 
and at the same time, the effects of climate change are becoming more severe; there will be greater 
pressure to control CO2 emissions from transport and sites without good access to public transport will 
be at much greater risk from these controls. 
 
In addition to energy use and CO2 emissions, in areas of high transport usage there is likely to be an 
increase in congestion, noise and air-borne pollution, which have an adverse impact on the health and 
quality of life of the local inhabitants. The proposed building’s location and design will minimise the 
use of private cars and the associated impacts. 
 
Travel Plan 
 
A travel plan has been developed for the proposed site. The travel plan is a package of measures 
designed to promote greener, cleaner travel choices within organisations and encourage the use of 
travel alternatives such as public transport, walking and cycling. It takes into account a wide array of 
factors including the size and location of the development; the numbers of staff / visitors; the size and 
regularity of deliveries and also the number of contractors servicing the building. 
 
Car Parking Spaces 
 
Car parking spaces for staff and visitors have been limited as much as possible in order to encourage 
people to use alternative means of transport. 
 
Cycling facilities 
 
Secure cycling spaces and showers will be provided for both the staff and pupils in order to encourage 
the occupants to use this carbon-free mode of transport.  
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APPENDIX A – PRELIMINARY BREEAM for schools 
ASSESSMENT  
BREEAM assessment presented below defines the possibility to achieve a “VERY GOOD” rating 
for the Harris academy.  

FINAL SCORE- PROBABLE BREEAM RATING

61.4

100.0

0

PASS GOOD VERY GOOD EXCELLENT
25 40 55 70

Expected rating

Maximum rating

 
Comments

Criteria for Assessment
Available 

Points
Issue 
Score

A project team member has been appointed to monitor commissioning on behalf of the client to ensure 
commissioning will be carried out in line with current Building Regulations & where applicable best 
practice.

1 Y 1

Evidence that seasonal commissioning will be carried out during the first year of occupation 1 P 1

1

2 Y 2

1

2

3 Y 3

Evidence that demonstrates that all site timber is responsibly sourced 1 Y 1
Contractor to confirm to 
achieve credit

M6
Where evidence is provided to demonstrate that the design team has carried out a detailed site 
investigation of the selected site. This must confirm that the following have been assessed: ground 
conditions, engineering properties of the soil, chemical constituents of the soil, site heritage.

1 Y 1

A site investigation has been 
carried out for the proposed 
development, excluding stie 
heritage

Evidence provided that demonstrates that consultation has been undertaken and feedback given to the 
local community & building users with advice sought from any relevant national and local history, 
archaeological bodies or military history groups regarding the heritage value of the building.

1 Y 1

On going consultation with the 
local residentance, teachers, 
and students will be carried 
out & recorded. HLP to 
confirm 

Where, in addition to the above, evidence provided demonstrates that the consultation process is being, 
or has been undertaken using an independent method such as DQI, DQM or School Works, facilitated by 
a third party.

1 P 1
External auditing of the 
consultancy process. EC 
Harris & HLP to confirm

Where evidence provided demonstrates that shared facilities have been provided as a consequence of 
consultation feedback.

1 Y 1 EC Harris/HLP to confirm

Where evidence provided demonstrates that these facilities can be accessed without compromising the 
safety of the building and its occupants.

1 Y 1 EC Harris/HLP to confirm

M10
The project team has consulted with the Architectural Liaison Officer or the Crime Reduction Design 
Adviser and has carried out a Crime Pattern Analysis for the site to assess the level of risk.

1 N 0 EC Harris/HLP to confirm

M12
A simple guide which covers information relevant to the tenant/occupants and non-technical building 
manager on the operation and environmental performance of the building.

1 Y 1
Additional costs implication. 
EC Harris/HLP to confirm

M14
Where evidence provided demonstrates that the design team are committed to publicising information 
about the new development via the internet, newsletters, site visits, presentations etc.

1 P 1
EC Harris/HLP to confirm, 
Include costs, etc.

M16
Where the proposed building and landscape design provides a learning resource that can be used to 
facilitate development of environmental issues within the school curriculum.

1 Y 1 EC Harris/HLP to confirm

M20
Specifications for the building and the building services/systems and landscaping have considered ease 
and efficiency of maintenance in line with best practice.

1 P 1

1 N 0

1 N 0

Total Credits this section (expected) 13

Total Credits this section (possible) 17

Issue score expected (%) 65.0%

Issue score possible (%) 85.0%

20

Points

The Contractor  to provide 
evidence of commitment  in 
order to achieve the credit

The Contractor  to commit to 
monitor, report and set targets 
for aforementioned items

M1

M8

M4
Evidence provided which demonstrates that there is a commitment to comply with or go significantly 
beyond best practice site management principles. (CCS score, or use Checklist A2)

Up to 3 credits available for monitoring & reporting activities on site (see guidance & checklists)                 
(CO2 or energy arising from site activities & transport, water consumption, construction waste, recycling, 
adopting best practice policies for air (dust) and water (ground and surface) pollution)M5

M9

Tick Y(Yes), N(No), or 
P(Possible) in the 

middle points column

Cundall will monitor 
commissioning of M&E .        
S/C will appiont a 
commissioning manager. 
Additional cost related. DFES 
to confirm

SECTION 1: Management

EC Harris/HLP to confirmM21
Evidence provided that demonstrates that an assessment of Whole Life Costing has been undertaken on 
the building design

100

 

At least 80% of the occupied space will be adequately daylit (average daylight factor exceeding 2%) 1 P 1

All spaces are adequately daylit with an average daylight factor exceeding 3% (4% for single store) 1 P 1

HW2
Evidence provided that demonstrates that all workstations / desks have a view out and are within a 7m 
radius to windows and all public areas have a view out and are within a 10m radius to windows.

1 Y 1 HLP to confirm

HW3
Evidence provided which demonstrates that glare to occupied areas has been minimised and that 
occupant controlled glare control system (e.g. internal or external blinds) are fitted in work areas

1 Y 1 HLP to confirm

HW4 All fluorescent and compact fluorescent lamps specified with high frequency ballasts 1 Y 1

HW5
All internal and external lighting, where relevant, is specified in accordance with the appropriate 
maintained illuminance levels (in lux) recommended by CIBSE. and the levels set for classrooms are in 
accordance with Building Bulletin 90 Lighting Design for Schools.

1 Y 1

HW6 Evidence provided that lighting, in all occupied areas, is zoned to allow separate control. 1 Y 1
Subject to detailed design. 
Financial constraints

HW8
Evidence provided that demonstrates that occupied areas are primarily naturally ventilated but may rely 
on some mechanical ventilation to assist at peak conditions/load.

1 N 0

HW9
Air inlets/exhausts at least 10m apart, and inlets over 20m of sources of external pollution (for a/c & 
mixed-mode buildings), or windows at least 10m away from sources of external pollution (for naturally 
ventilated buildings)

1 Y 1 Subject to detailed design. 

HW11
Information provided which demonstrates that each space within the development achieves 
recommended minimum fresh air rates.

1 Y 1

HW13
Where the design team will review and minimise the use of all finishes and fittings containing volatile 
organic compounds (VOC's).

1 Y 1 To be confirmed by HLP

HW14
Thermal comfort levels are assessed at design stage, this is used to evaluate appropriate servicing 
options, and appropriate thermal comfort levels are achieved

1 P 1

HW15
Evidence provided that demonstrates that local control is available for temperature adjustment in each 
area to reflect differing load requirements.

1 N 0

HW16
Information provided which demonstrates that the risk of waterborne and airborne legionella 
contamination has been minimised.

1 Y 1
No Humidification is designed, 
nor cooling towers

All spaces achieve the performance standards required by Building Bulletin 93 1 Y 1

For music accommodation where there is a commitment to achieve airborne sound insulation values that 
are at least 5dB higher, and impact sound insulation values that are at least 5dB lower, than the 
performance standards required by Building Bulletin 93

1 P 1

Where the increase in the indoor ambient noise level during “heavy” rainfall does not exceed the levels 
defined in Table 1.1, Section 1.1, Building Bulletin 93 by more than 20dB in the design calculations.

1 P 1

HW24 Where chilled mains fed dispensers are provided for pupil and staff use throughout the day. 1 N 0 No chilled mains

Total Credits this section (expected) 10

Total Credits this section (possible) 15

Issue score expected (%) 55.6%

Issue score possible (%) 83.3%

The building demonstrates a percentage improvement above the requirement for CO2 emissions as set 
out in the Building Regulations Approved Document Part L2 2006

0

+1% improvement over notional building in addition to current building regulations requirement 1

+2% improvement over notional building in addition to current building regulations requirement 2

+4% improvement over notional building in addition to current building regulations requirement 3

+6% improvement over notional building in addition to current building regulations requirement 4

+8% improvement over notional building in addition to current building regulations requirement 5

+10% improvement over notional building in addition to current building regulations requirement 6

+12% improvement over notional building in addition to current building regulations requirement 7

+14% improvement over notional building in addition to current building regulations requirement 8

+18% improvement over notional building in addition to current building regulations requirement 9

+20% improvement over notional building in addition to current building regulations requirement 10

+30% improvement over notional building in addition to current building regulations requirement 11

+40% improvement over notional building in addition to current building regulations requirement 12

+50% improvement over notional building in addition to current building regulations requirement 13

+60% improvement over notional building in addition to current building regulations requirement 14 Y 14

>70% improvement over notional building in addition to current building regulations requirement 15

Evidence is provided to demonstrate the provision of direct sub-metering of substantive energy uses 
within the building.

1 Y 1
In accordance with building 
regulations and end-user 
requirements

Where sub-meters are specified with a pulsed output for remote monitoring 1 Y 1
Specified during detailed 
design

E4
80% of external luminaires have an efficacy of at least 100 luminaire-lumens/circuit-Watt and light fittings 
are controlled through a time switch or daylight sensor 

1 N 0

E20
Where the design incorporates a system of providing free cooling to completely displace the need for 
conventional mechanical cooling systems

1 N 0 Subject to detailed design

Total Credits this section (expected) 16

Total Credits this section (possible) 16

Issue score expected (%) 84.2%

Issue score possible (%) 84.2%

HLP/Cundall to confirm. 
During detailed design

Sharpes Redmore to 
confirm

100

E2

100

18

Detailed analysis required        

19

SECTION 2: Health and Well-being

HW1

HW17

SECTION 3: Energy

E1
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1 Y 1

2 P 2

Where evidence is provided to demonstrate that covered, secure and well lit cycle racks are provided
with a minimum of five spaces per single form entry for pupils, staff, community users and parents.

1 Y 1
for 6 form school, 30 racks 
are required. HLP to confirm

Where evidence is provided to demonstrate that additional cyclist lock up facilities are provided for pupils, 
staff, community users and parents 

1 P 1

Exact number of racks could 
be defined based on 
occupants number. HLP to 
advise

T6
Information is provided to demonstrate that the site layout has been designed to minimise risks to
pedestrians and cyclists.

1 Y 1 HLP/CB Highways to advise

T8
Where evidence is provided to demonstrate that a travel plan has been developed and tailored to the
specific needs of the users of the assessed development.

1 Y 1 HLP to advise

Total Credits this section (expected) 4

Total Credits this section (possible) 7

Issue score expected (%) 66.7%

Issue score possible (%) 116.7%

1 Y 1

2 P 2

3

W2 Provision of water meters with pulsed output on all supplies of the building 1 Y 1 Specified during detailerd 
design

W3 Major water leak detection system provided on all mains supplies 1 N 0

W4 Proximity detection water shut off to all urinals and WCs 1 P 1

W5 Treat rainwater or greywater used for WC and urinal flushing purposes 1 N 0

Total Credits this section (expected) 2

Total Credits this section (possible) 5

Issue score expected (%) 28.6%

Issue score possible (%) 71.4%

1

2

3

4 Y 4

5 P 1

6

7

MW2
80% of the combined area of external hard landscaping and boundary protection achieve an A rating, as 
defined in the Green Guide

1 N 0 HLP to advise

MW5
Where at least 50% of the total façade (by area) is reused and at least 80% of the reused façade (by 
mass) comprises in-situ reused material.

1 N 0 New Building

MW6
The design reuses at least 80% of an existing primary structure and for part refurbishment and part new 
build, the volume of the reused structure comprises at least 50% of the final structure’s volume

1 N 0 New Building

MW7
Where significant use of crushed aggregate, crushed masonry or alternative aggregates (manufactured 
from recycled materials) is specified for ‘high grade’ aggregate uses

1 Y 1 HLP to confirm

MW8
Where materials used in structural and non-structural elements are responsibly sourced. For timber 
products this requires third party certification to show that the timber has come from a sustainably 
managed source and for non-timber products that the materials have EMS certification

3 P 3 HLP to confirm

MW10
Where protection is given to vulnerable parts of the building such as areas exposed to high pedestrian 
traffic, vehicular and trolley movements.

1 Y 1 HLP to confirm

Where a central, dedicated storage space will be provided for materials that can be recycled. This can be 
either within the building itself, or on site using skips.

1 Y 1

Dedicated storage space no 
more than 20m from main 
entrance to be provided for 

recycling (2m2 per 1000m2). 
HLP to confirm

Where, in addition, policies/procedures have been established at the design/construction stages which: 
include procedures for collection and recycling of consumables; are endorsed at governor level; are or 
will be operational at a local level.

1 Y 1

A recycling policy to be 
agreed with the head 
teacher/governors and the 
local authorities. HLP to 
confirm

Total Credits this section (expected) 8

Total Credits this section (possible) 12

Issue score expected (%) 47.1%

Issue score possible (%) 70.6%

7

W1

MW1
Where major building elements (ext.walls, roof, windows, upper floors) have a ‘A rating’, as defined in the 
Green Guide to Specification. (Use calculator and see guidance from BRE Green Guide to Specification 
or Envest sofware)

MW12

100

100

SECTION 6: Materials & Waste

Where the specification includes taps, urinals, WCs and showers that consume less water in use than 
standard specifications for the same type of fittings.

SECTION 5: Water consumption

17

SECTION 4: Transport

100

6

T5

The number of credits awarded is based on the proximity of the development to a public transport node 
with a good service frequency. 

T1 Evidence of time tables and 
distances from site needed

Detailed information required  
regarding number of urinals, 
etc. HLP to advise

Further information required 
regarding all of the proposed 
building materials. HLP to 
advise 

 

LEO1 The footprint of the development largely falls within the boundary of land previously developed. 1 Y 1

LEO2 Steps to contain or clean the site on contaminated land 1 Y 1

LEO3 Where land is defined as of low ecological value 1 Y 1 HLP to confirm

Change in ecological value of site is minor and negative species 1

Change in ecological value of site is neutral species 2 Y 2

The design team (or client) has sought, and acted upon, advice on enhancing the site’s ecological value 
from a suitably qualified ecologist.

1 N 0

Information is provided by a suitably qualified ecologist to demonstrate a
positive increase in the site’s ecological value of up to (but not including) 6 species.

1 N 0

Information is provided by a suitably qualified ecologist to demonstrate a
positive increase in the site’s ecological value of 6 species or greater.

1 N 0

Achieving the mandatory requirements & at least 2 of the additional requirements (see guidance list) 1 Y 1

Achieving the mandatory requirements & at least 4 of the additional requirements.(see guidance list) 2 N 0

LEO7
the design team consults with staff and pupils, to determine (i) their educational and social requirements 
for the school grounds, (ii) their ideas for the school ground’s design and (iii) where the design team 
agrees to keep students and staff informed of how their ideas are built into the design.

1 P 1

As part of the on going 
consultation this will needs to 
be discussed  with a plan 
outlined. DFES to confirm

LEO8
Where evidence is provided to demonstrate the design team sets up a partnership with a local group that 
has wildlife expertise (e.g. the local wildlife trust).

1 N 0

Total Credits this section (expected) 6

Total Credits this section (possible) 7

Issue score expected (%) 50.0%

Issue score possible (%) 58.3%

P1 Refrigerant GWP <5 or no refrigerants 1 N 0 No - R410/R407c used 

P2
Refrigerant systems in airtight enclosure with leak detection and automatic refrigerant pump down  
specified or when no refrigerants

1 Y 1

P4 Insulants ODP zero and GWP <5 (see guidance) 1 Y 1 Cundall to confirm

Acid rain - NOx emissions 100 or less mg/kWh 1

Acid rain - NOx emissions 70 or less mg/kWh 2 Y 2

Acid rain - NOx emissions 39 or less mg/kWh 3 P 1

Where evidence provided demonstrates that the assessed development is located in a zone defined as 
having a low annual probability of flooding.

1

Where evidence provided demonstrates that the assessed development is located in a zone defined as 
having a medium annual probability of flooding

2 Y 2

Where evidence provided demonstrates that Sustainable Urban Drainage techniques are specified to 
minimise the risk of localised flooding

3 N 0

P8 On site treatment e.g oil separators/filtration (or no car parks/no roof plant included) 1 P 1 Subject to detailed design

A feasibility study considering renewable and low emission energy has been carried out and the results 
implemented.

1 Y 1

Where evidence provided demonstrates that the first credit has been achieved and 10% of total energy 
demand for the building/development is supplied from local renewable sources

2 Y 1

Where evidence provided demonstrates that the first credit has been achieved and 15% of total energy 
demand for the building/development is supplied from local renewable sources

3

P12
External lighting design is in compliance with the guidance in the Institution of Lighting Engineers (ILE) 
Guidance notes for the reduction of obtrusive light, 2005.

1 Y 1

Total Credits this section (expected) 9

Total Credits this section (possible) 11

Issue score expected (%) 64.3%

Issue score possible (%) 78.6%

61.4 VERY GOOD

79.4 EXCELLENT
100.0

OVERALL BREEAM 2006 Expected  Score 

12

14

100

100

SECTION 8: Pollution

LEO4

OVERALL BREEAM 2006 Possible  Score

SECTION 7: Land Use & Ecology

HLP to confirm

Subject to detailed design and 
budgetory constraints

P6

Cost implications to employ 
an ecologist. HLP to advise

Cost implications to employ 
an ecologist. HLP to advise

Depending on boiler 
manufacturer

P7

LEO5

LEO6

P11
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APPENDIX B – DETAILS OF THE ENERGY CALCULATION  
 
Introduction 

This report provides a preliminary assessment of the proposed Harris Boys Academy. A 3D model of the 
proposed building has been constructed using approved software TAS by EDSL, in order to assess the 
proposed development against Building Regulations – specifically Approved Document L2A – Conservation 
of fuel and power in new buildings other than dwellings (2006). 

This study also outlines a strategy to meet the education department's requirements for reducing carbon 
emissions from new school buildings within the Capital Programme. The Schools Capital Assets Design 
Team of the Department of Schools Children and Families (DCSF) aim to promote best practice in design, 
use and management of school facilities. 

The baseline for this target is the predicted energy use of a school building that is designed to the energy 
efficiency standards set out in the 2002 Building Regulations. Carbon emissions from new school buildings 
shall be reduced by around 60% compared with this figure (recent (2006) revisions to Building Regulations 
already require that 28% carbon savings are delivered through improvements in building design). 

All new schools, both primary and secondary, should be aiming towards this target, and an additional 
investment of £50/m² will be available for new schools. 

This funding is available for investment in the following: 

�  Energy efficiency measures, reducing energy requirements for: 
�  heating and cooling 
�  lighting 

Low or Zero Carbon energy generation: 

�  renewable and LZC sources for heating (and cooling in some cases) 
�  renewable sources for hot water 
�  renewable sources for electricity 
�  combined Heat and Power (CHP) 

 
Design Parameters 

The design parameters and efficiencies used in the analysis were as follows: 

�  Mechanical ventilation with heat recovery in all classrooms 

�  Natural ventilation via external vents in the sports hall and atrium 

�  All WCs and stores will have local extract ventilation 

�  Heating via a LTHW system feed from a natural gas fired boiler 

�  The LTHW system will feed the local heat emitters and radiators or mechanical ventilation heating 
coils 

The following inputs require confirmation and verification: 

Detail Value Status 

Wall average area weighted U-value 0.35W/m2K,  

Floor average area weighted U-value 0.25W/m2K,  

Roof average area weighted U-value 0.25W/m2K,,  

Personal Door average area weighted U-value 1.83W/m2K,  

Glazing average area weighted U-value 2.2W/m2K,  

Glazing total solar transmission 68%  

Tested air permeability @ 50 Pascals 10m3/hr/m2  

Ventilation heat recovery efficiency 60%  

Classroom mechanical supply air rate 4 l/s/m2  

Classroom’s AHUs specific fan powers 2 W/l/s  

Local mechanical extract fan air rates 0.5 l/s/m2  

Local Extract fan specific fan powers 0.5 W/l/s  

LTWH gas fired-boiler gross seasonal efficiency 93%  

DHW Annual hot water energy requirement 101204kWh  

DHW system efficiency  75%  

Fresh air supply rate 4 l/s/m²  

Fresh air inline fans specific fan power 1.5 w/l/s  

Fresh air heating set point  22°C  

Fresh air cooling set point 18°C  

Fan coil unit terminal fan power 0.8w/l/s (8ACH)  

Store rooms @ 50lux (NCM) 1.88W/m²  

Circulation, changing and WC’s 
lighting loads @ 100lux (NCM) 

5.2W/m2  

Staff rooms and dining room 
Lighting loads @ 150lux (NCM) 

7.8W/m²  

Reception lighting loads @ 200lux (NCM) 10.4W/m2  

Class rooms, IT rooms, meeting rooms, lighting loads @ 300lux 
(NCM) 

11.25W/m2  

Sports Hall lighting loads @ 300lux (NCM) 15.6W/m2  

Offices lighting loads @ 500lux (NCM) 18.75W/m2  

Food preparation lighting loads @ 500lux (NCM) 26W/m²  

Daylight and timers in all classroom areas 2% DF  

Daylight and presence sensors in atrium 8% DF  

The ability to draw attention to 'out of range' values (Full BMS)  

All pumps will be fitted with variable speed equipment  
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Note; All values used in this assessment have to be verified by the relevant members of the 
design team and should be read in conjunction with the architectural details, design drawings and 
all design specifications. 
 
Assessment Results 

The results from the analysis are shown below and indicate the kWh/year and the kgCO2 of both the design 
and notional buildings, and the buildings target emissions rate (TER): 

The required target reduction for this building is 60% 

Design 
 

Design Notional Design Notional
Room Heating 17.69 8.43 3.43 1.64
AHU Heating 22.22 94.66 4.31 18.36
DHW 13.16 23.08 2.55 4.48
Room Cooling 3.06 15.04 1.29 6.35 Notional 59.26
AHU Cooling 1.89 2.20 0.80 0.93 TER 42.75
Fans 33.78 31.69 14.25 13.37 BER 37.49
Pumps 1.15 7.64 0.49 3.23 % Reduction 36.73
Lighting 24.56 25.86 10.37 10.91 Improvement 8.73
Total 117.52 208.61 37.49 59.26 Status PASS

Room Heating -109.8%
AHU Heating 76.5%
DHW 43.0%
Room Cooling 79.6%
AHU Cooling 14.1%
Fans -6.6%
Pumps 84.9%
Lighting 5%
All Systems 5%

Extract SFP increased from 0.5 - 1w/l/s
Variable speed equipment fitted to all pumps
Automatic monitoring & targeting with alarms for out of range values (BMS)
Automatic monitoring & targeting with alarms for out of range values (BMS)

Improved boiler efficiency (83%-93%) + 60% heat recovery in AHU
DHW system efficiency improved from 45% to 75%
Improved cooling SEER 3.5
Improved chiller SEER (3.5) + 60% heat recovery in AHU

System Saving Comment - reason for improvement over notional

Increased Load due to solar shading

System Consumption (kW/m 2) CO2 Emissions (kgCO 2/m
2)

CO2 Emissions

 
 

Design + Daylight Controls 
 

Design Notional Design Notional
Room Heating 18.72 8.43 3.63 1.64
AHU Heating 22.33 94.66 4.33 18.36
DHW 13.16 23.08 2.55 4.48
Room Cooling 2.04 15.04 0.86 6.35 Notional 59.26
AHU Cooling 1.97 2.20 0.83 0.93 TER 42.75
Fans 33.27 31.69 14.04 13.37 BER 34.72
Pumps 1.11 7.64 0.47 3.23 % Reduction 41.41
Lighting 18.96 25.86 8.00 10.91 Improvement 13.41
Total 111.57 208.61 34.72 59.26 Status PASS

Room Heating -122.1%
AHU Heating 76.4%
DHW 43.0%
Room Cooling 86.4%
AHU Cooling 10.6%
Fans -5.0%
Pumps 85.5%
Lighting 26.7%
All Systems 5%

Extract SFP increased from 0.5 - 1w/l/s
Variable speed equipment fitted to all pumps
Daylight dimming on perimeter with manual on / auto off 
Automatic monitoring & targeting with alarms for out of range values (BMS)

Improved boiler efficiency (83%-93%) + 60% heat recovery in AHU
DHW system efficiency improved from 45% to 75%
Reduced load; Improved cooling SEER 3.5
Improved chiller SEER (3.5) + 60% heat recovery in AHU

System Saving Comment - reason for improvement over notional

Increased load due to a reduced lighting load and solar shading

System Consumption (kW/m 2) CO2 Emissions (kgCO 2/m
2)

CO2 Emissions

 
 
Design + Daylight Controls and 20% Low-Zero Carbon Technologies 
 

Design Notional Design Notional
Room Heating 12.56 8.43 2.44 1.64
AHU Heating 14.52 94.66 2.82 18.36
DHW 8.55 23.08 1.66 4.48
Room Cooling 1.33 15.04 0.56 6.35 Notional 59.26
AHU Cooling 1.28 2.20 0.54 0.93 TER 42.75
Fans 21.66 31.69 9.14 13.37 BER 23.31
Pumps 0.75 7.64 0.32 3.23 % Reduction 60.67
Lighting 13.84 25.86 5.84 10.91 Improvement 32.67
Total 74.48 208.61 23.31 59.26 Status PASS

Room Heating -49.0%
AHU Heating 84.7%
DHW 63.0%
Room Cooling 91.2%
AHU Cooling 41.9%
Fans 31.7%
Pumps 90.2%
Lighting 46.5%
All Systems 5%

Extract SFP increased from 0.5 - 1w/l/s
Variable speed equipment fitted to all pumps
Daylight dimming on perimeter with manual on / auto off 
Automatic monitoring & targeting with alarms for out of range values (BMS)

Improved boiler efficiency (83%-93%) + 60% heat recovery in AHU
DHW system efficiency improved from 45% to 75%
Reduced load; Improved cooling SEER 3.5
Improved chiller SEER (3.5) + 60% heat recovery in AHU

System Saving Comment - reason for improvement over notional

Increased load due to a reduced lighting load and solar shading

System Consumption (kW/m 2) CO2 Emissions (kgCO 2/m
2)

CO2 Emissions

 
System details 
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Zones

Floor Area Profile Type DHW (l/d) Lighting (W)
1 AG07 DT MATERIALS 122.515 11 25.73 2297.16
2 AG09 DTCAD 81.027 10 48.62 911.56
3 AG08 DT PREP 33.250 11 6.98 623.43
4 AG22 DANCE STORES 12.837 7 0.00 24.13
5 AG27 MWC  22.431 6 0.00 116.64
7 AG24 DANCE STUDIO 86.385 3 0.00 1347.61
8 AG16 MUSIC STUDIO 104.767 3 0.00 1634.36
9 AG17 OFFICE 12.381 11 2.60 232.13
10 AG13 CORRIDOR 82.182 2 0.00 427.35
11 AG18 PLANT RM 34.795 4 0.00 260.96
12 AG19 SITE MGE OFF 24.676 11 5.18 462.68
13 AG23 RECORD RM 10.267 7 0.00 19.30
14 AG20 WC 3.790 6 0.00 19.71
15 AG15 MUSIC PRAC 6.988 8 10.48 78.61
16 AG25 DRAMA STUDIO 81.425 3 0.00 1270.24
17 AG14 MUSIC PRAC3 7.072 8 10.61 79.56
19 AG21DIS WC 12.348 6 0.00 64.21
20 AG26 DRAMA STORE 10.328 7 0.00 19.42
21 A104 TEXTILES 81.027 9 17.02 1519.26
22 A108 FOOD TECH 122.515 11 25.73 2297.16
23 A103 PREP RM 1 17.263 7 0.00 32.45
24 A106 STORES 16.888 7 0.00 31.75
25 A123 FWC 22.431 6 0.00 116.64
26 A118 ART 1 89.861 9 18.87 1684.89
27 A120 ART2 83.920 9 17.62 1573.49
28 A121 ART3 84.314 9 17.71 1580.89
29 A119 ART TECH 23.575 7 0.00 44.32
32 A102 LOBBY 3 52.238 2 0.00 271.64
33 A107 STORES 10.328 7 0.00 19.42
35 A122 ASS WC 6.863 6 0.00 35.69
36 A110 ASS WC 5.485 6 0.00 28.52
37 A109 DT IT 16.212 7 0.00 30.48
40 A114 STORE 7.160 7 0.00 13.46
41 AG12 MUSIC PRAC2 7.047 8 10.57 79.28
42 AG11 MUSIC PRAC 1 6.749 8 10.12 75.92
43 AG06 STORE 10.010 7 0.00 18.82
44 AG10 STORE 7.626 7 0.00 14.34
46 A113 STORE 7.074 7 0.00 13.30
49 AG Stair well 25.335 2 0.00 131.74
50 AG02 LOBBY 2 38.124 2 0.00 198.24
51 Roof1 22.431 12 0.00 0.00
52 Roof2 12.348 12 0.00 0.00
53 Roof3 28.553 12 0.00 0.00
56 GRD Stairs 25.335 2 0.00 131.74
47 A115 CORRIDOR 66.572 2 0.00 346.17
50 A117 STORE 6.820 7 0.00 12.82
51 A116 STORE 7.160 7 0.00 13.46

Total 1597 228 20205

Zone

 
 
 

Profile Type

DHW (l/d/m 2) Air (l/s/p) Metabolic (w) Occ Gains NatVent (ach) System Plant Room 
1 SecSchl_CellOff 18.75 500lux 0.21 8.00 120.00 8.40 2.02 Nat Vent 1
2 SecSchl_Circulation 5.20 100lux 0.00 8.00 140.00 15.40 3.17 Nat Vent 1
3 SecSchl_DrySptHall 15.60 300lux 0.00 8.00 300.00 15.00 1.44 Nat Vent 1
4 SecSchl_Plant 7.50 200lux 0.00 8.00 180.00 0.00 5.00 Nat Vent 1
5 SecSchl_Reception 10.40 200lux 0.03 8.00 140.00 15.40 3.17 Nat Vent 1
6 SecSchl_Toilet 5.20 100lux 0.00 12.00 140.00 15.40 4.75 WCs 1
7 SecSchl_Store 1.88 50lux 0.00 8.00 140.00 0.00 0.00 Nat Vent 1
8 SecSchl_ClassRm 11.25 300lux 1.50 8.00 140.00 70.00 0.00 Mech Vent 1
9 SecSchl_WkshpSS 18.75 500lux 0.21 8.00 180.00 12.60 2.02 Nat Vent 1

10 SecSchl_HighDensIT 11.25 300lux 0.60 8.00 120.00 24.00 5.76 Nat Vent 1
11 SecSchl_WkshpSS_Extract 18.75 500lux 0.21 8.00 180.00 12.60 2.02 Extract Only 1
12 Void 0.00 0.00 0.00 0.00 0.00 0.00 N/A N/A

Air Systems

Nat Vent Extract Only WCs Mech Vent
Nat Vent Extract Only Extract Only Mech Vent

N/A 0.0 0.0 1.2
N/A N/A N/A 20
N/A N/A N/A N/A
N/A None None Air to Air
N/A N/A N/A N/A
N/A N/A N/A 70
N/A N/A N/A N/A
N/A N/A N/A N/A
N/A 0.0 0.0 1.0
N/A 0.0 0.0 0.0

N/A N/A N/A N/A
N/A N/A N/A N/A
N/A No No No
N/A 0.0 0.0 0.0
N/A 0.0 0.0 0.0
N/A 0.0 0.0 0.0
N/A 0 0 0
N/A 0.0 0.0 0.0

N/A 1.2 1.2 1.2
N/A 0.50 0.50 0.70
N/A 0.0 0.0 0.0
N/A 100.0 100.0 100.0

Plant Room

1
H Heating Fuel Type Gas
H Heating SEER/Efficiency 0.880
H Distribution Efficiency 0.909
C Chiller SEER
C Distribution Efficiency
W DHW Fuel Type Gas
W DWW Heating System Indirect
W DHW Load (kWh) 2851
W System  Efficiency 0.880
P Heating system flow rate Variable
P H index circuit length (m) 100
P Boiler,coils resistance (kPa) 42
P Cooling system flow rate
P C index circuit length (m)
P Chiller,coils resistance (kPa)

Management Features

Automatic monitoring and targeting with alarms for out of range values

Profile Types

Air System:
Ventilation:
Fresh Air:
Supply Rate (l/s/m2):
Heating Setpoint (C):
Cooling Setpoint (C):

Fresh Air Fan Heat Gain (%):
Terminal Fans:

Heat Recovery Heating:
Heat Recovery Cooling:
Heat Recovery Efficiency (%):
Temperature Optimiser

Plant Details

CP Supply Fan Heat Gain (%):
Terminal Fan SFP (w/l/s):
Terminal Unit Fan ACH:
Terminal Heat Gain (%):
Extract Fans:
Extract Rate (l/s/m2):

Lighting

Extract Fan SFP (w/l/s):
Extract Fan Heat Gain (%):
Fan Minimum Turndown (%):

CP Heating Setpoint (C):
CP Cooling Setpoint (C):
Optimise CP Temperature
CP Supply Fan SFP (w/l/s):

Optimise Fresh Air Temperature
Fresh Air Fan SFP (w/l/s):
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APPENDIX C – RENEWABLE GRANTS TABLE 
 

Grant Subject Who can apply When Available Sum 

Phase 
ONE 

The DTI's Low carbon buildings programme will provide grants 
for micro generation technologies  

Stream  1  is now closed 

Stream 2  is a competitive assessment process and only 
exemplary schemes can expect to get funding. 

- Stream 2A  – is oriented towards smaller scale buildings or 
investments  

- Stream 2B  - is more robust and takes a longer due to the 
two stage application process but the outcome should be an 
exemplar low carbon building. In order to help you achieve 
this, your project will receive the support from the Carbon 
Trust 

Community organisations, 
schools , the public sector and 

businesses. 

Stream 2A  – is most suitable 
where relatively small changes 

are planned to an existing 
building or where the planned 

new building will be smaller than 
1,000 m2. 

Stream 2B  - New buildings and 
buildings undergoing major 

refurbishments. 

Stream 2A  –  call for 
applications is 

quarterly (July 22nd 
2007, September 14th 
2007, November 11th 

2007) 

Stream 2B  –  
Deadlines for 

applications are twice 
a year 

Stream 2A  - Maximum grant of £100k or 
40-50% of total costs (excl. VAT). 

Stream 2B  - Maximum grant of £1m or 
40-50% of total costs (excl. VAT). 
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Phase 
TWO 

Phase 2 grants are available for the installation of micro 
generation technologies 

BRE has been appointed by the DTI to manage grant 
applications as well as provide the technical assessments and 

checks 

http://www.lowcarbonbuildingsphase2.org.uk/filelibrary/LCBP2
_Guidance_Notes_v2.0.pdf 

Public sector buildings including 
local authority housing, housing 

association properties and 
schools . The scheme is also 
open to buildings belonging to 

charitable bodies. 

Available NOW, up to 
year 2008 

Grants will be awarded 
on a first come, first 

served basis 

- Maximum up to £1m,  
- Grant levels for Phase 2 vary 

according to technology and will be 
applied to total installation costs 
(excluding VAT) as follows: 

- Solar photovoltaic 50% 
- Solar thermal hot water 30% 
- Wind turbines 30% 
- Ground source heat pumps 35% 
- Automated wood pellet stoves 35% 
- Wood fuelled boilers 35% 

Scottish Power 
Green Energy Trust 

 
http://www.scottishpo
wer.co.uk/homeener
gy/energyproducts/p

df/trust.pdf 

The aims of the Green Energy Trust 

- To assist in the creation of new renewable electricity 
sources in the UK  

- To promote education in the community on new renewable 
energy generation 

The Trust considers all kinds of renewable technologies, 
including small-scale hydro, wind power, biomass, landfill gas, 
solar energy and ground source heat pumps. However, 
applications involving other technologies may also qualify for 
support. 

All organisations, across the UK 
(incl.N.Ireland) 

Application deadline is 
4 weeks prior to the 
Trust meetings (first 

week of April, 
September and 

December) 

Up to 50% of the project costs up to a 
maximum of 25k 










