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Outline

Context for energy use in UK 
buildings

Current policies for reducing CO2

Case studies of ‘best practice’ low 
carbon design



Context

Source: DEFRA/NETCEN (2005)

Total CO2 emissions from buildings account for about 44% of UK 
total



Unattainable aspirations?

UK is committed to legally-binding Kyoto target

‘Aspirational’ target of reducing CO2 by 20% by 2010

And to reduce CO2 by 60% by 2050

Source: DEFRA Statistical Release March 2006



Opportunities for change

Building Regulations (Part L)

Fiscal measures

Energy Efficiency Commitment

Code for Sustainable Homes

Massive new building programmes:

housing (1.1m new homes by 2016)

health (£20bn+ in 10 years)

schools (£5.1bn in 05/06)



Schools

34,000 primary & secondary 
schools in UK

Annual energy spend c. £400 m

Or c. 5 MtCO2/year

New schools unlike other buildings 
because they can cut CO2



Case studies of ‘sustainable schools’

DfES commissioned CAR to write up 

leading edge schools

To be published as part of a Building 
Bulletin

Case studies describe all aspects of 

sustainable design

Particular emphasis on actual energy 
consumption



Summary of Kingsmead Primary

‘Glulaminated’ timber frame building with 
timber cladding

At least 200mm glasswool insulation 
throughout, argon-filled double-glazing

Natural ventilation through automated 
windows

Integrated building management system

60kW biomass boiler

Four 2.8m2 solar water heaters



Summary of Kingsmead Primary

Hybrid crystalline/amorphous 
photovoltaics (5 kWp)

‘Winter garden’ buffer spaces

Buy local policies

Travel plans, including informal ‘walking 
bus’

Class-based recycling

Rainwater harvesting

Staff and pupils are exceptionally pleased



Summary of Academy of St Francis of Assisi

Environmental Academy, jointly 
sponsored by Catholic + Anglican 
Churches

Tight site, near two-storey housing

Passive solar atrium

Natvent classrooms with rotating 
louvers

Low-energy mechanical ventilation with 
heat recovery for specialist areas 



Summary of Academy of St Francis of Assisi

Daylight factor 3.6%-7.8%

70% of classrooms have PIR controls 
to switch lights off when unused

24kWp PV array intended to meet 10% 
of small power needs

Solar water heaters for wash basins 
and showers

Centralised mechanical cooling for ICT 
rooms (70kW max)



Summary of Academy of St Francis of Assisi

Rainwater harvesting, low-flush WCs, 
waterless urinals

Solvent-free paints, linoleum, FSC-
certified Douglas Fir cladding

100 semi-mature trees, mostly natives

‘Experimental’ wildflower gardens

Difficulties caused by late handover 



Why is Oakgrove special?

Ingenious mixed-mode ventilation system

Very airtight construction (target of 
5m3/h/m2@50Pa)

Good daylighting, efficient lighting and 
controls

120kW ground-source heat pump

30m2 of solar water heaters for WCs and 
showers

CO2 emissions still double the design 

target (10kgCO2/m2/y)



Conclusions

There is massive potential for improving 
energy performance of new schools

Many new schools are too complex for 
occupants to manage

Designers and others are seduced by 
microgeneration…

But this is not the only determinant of CO2

emissions

Energy modelling is crude and unreliable

This means anticipated CO2 savings from 
Building Regulations may not materialise
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