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ZERO CARBON - GLA 
DEFINITION
zero net carbon emissions  from energy use on site on an annual basis

• Can use fossil fuels on site, as long as there is sufficient export of renewable heat, cooling and/or 
power to offset the resulting carbon emissions
• Energy may be imported from off-site sources in the form of heat (or cooling) from local networks, or 
in the form of electricity where this is connected by private wire and the development ‘provides 
additionality’ ...
•Excludes transport, waste, water, biodiversity ….other carbon/sustainability issues

LOW CARBON
•Achieves a reduction in net carbon emissions of 50% or more from energy use on site, on an annual 
basis



SUSTAINABLE DESIGN
• Quality of Life 
• Community Benefits and Linkages
• Economic Viability

• Minimising Greenhouse Gas Emissions
• Better Husbandry of Resources
• Minimising the Environmental Impact of Transportation
• Supporting Biodiversity
• Consideration of Whole Life Issues



LOW /ZERO CARBON DESIGN
• Reduce building energy demand (eg insulation, minimise air leakage, fabric energy storage, better
daylighting, heat recovery, microclimate,  solar shading, night cooling, air movement)
• Community infrastructure to allow demand management (eg London Esco, London Climate Change 
Agency)
• Increased efficiency and energy sharing (eg CHP with absorption chillers; mixed mode operation)
• Heating/cooling from renewable sources
• Electricity generation from renewable sources

DESIGN PROCESS
• Integrated Design team - building benchmarking, building modelling, building monitoring
• Feasibility and payback of Renewable energy and Integration issues:

• Solar Water Heating
• Borehole cooling
• Ground source heat pumps
• Biomass CHP or heating
• Wind energy
• Solar Photovoltaics energy



AIR MOVEMENT

• Cross ventilation 
< 3ms -1

• Apparent cooling 
effect of 5 °c 

• No troublesome 
draughts

• Stack ventilation
• Wind driven ventilation
• Use air to extract heat
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• Building form 
based on passive 
environmental 
strategies 

• Selection of 
materials (timber 
and recycled 
copper)

• Optimisation of 
glazing for daylight

• Optimisation of 
shading for control

• Excellent insulation 
and thermal mass

• Minimal 
mechanical plant

BP CAMPUS, SUNBURY



MICROCLIMATE

• Cross ventilation 
< 3ms -1

• Apparent cooling 
effect of 5 °c 

• No troublesome 
draughts

• Stack ventilation
• Wind driven ventilation
• Use air to extract heat



• Uncluttered ‘clean’ floorspace
with optimised fenestration and 
good daylighting

• 13.5m clear span exposed soffit
concrete floors

• Can be sublet by ‘wings’ or by 
floors

• Arrange around central atrium 
containing central functions and 
non office informal space

DEMAND REDUCTION



RENEWABLES INTEGRATION



• Rooflighting 
optimised to 
minimise glare and 
optimise even light 
over workspace

• External wall glazing 
around 35%

• External noise 
sources too great for 
opening windows

• Occupant sensors

• Arrange around 
central atrium 
containing central 
functions and non 
office informal space

DAYLIGHT OPTIMISATION



• Uncluttered ‘clean’
floorspace with optimised 
fenestration and good
daylighting

• 13.5m clear span 
exposed soffit concrete 
floors

• Can be sublet by ‘wings’
or by floors

• Arrange around central 
atrium containing central 
functions and non office 
informal space

EMBODIED ENERGY



• Ground water used for heating 
and hot water via heat pumps

• Local low energy supply fans 
under floor pulls air from atrium

• Automatic control of natural 
ventilation (with limited user 
override)

• Occupancy sensing and time 
clock for switching fans, lights, 
small power



• Achieving the target is 
also dependent on BP 
and its tenants 
adopting a policy of 
using energy efficient 
office and IT equipment 
during fit out.
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•Heating and Hot Water 
generated by Ground Source 
Heat Pumps using existing 
Borehole resource at Sunbury 
Campus

•Borehole Water also used for 
the Pipe-in-Slab cooling 
system, reversible Heat Pump 
will only operate on hottest 
days

•Heat Pumps are approved by 
DCLG and the Mayor of 
London as a Renewable 
Energy source to meet a 
requirement for 10% 
operational energy to be from 
renewable sources

•Other Renewable Options 
discounted at this stage in 
favour of the Heat Pump and 
Borehole







• local renewable 
energy network 
at malmo;

• compact form 
and buffer 
zones

• whole house 
ventilation, 
mvhr

UK HOUSE AT MALMO



Winter Day

Superinsulation of fabric

Solar gains in Winter Garden

Heat Recovery in Mechanical Ventilation

Heat stored in thermal mass of floors

WINTER DAY

DEMAND REDUCTION



Winter Night

Superinsulation of fabric

Winter Garden acts as thermal buffer

Heat Recovery in Mechanical Ventilation

Heat released from thermal mass of floors

WINTER NIGHT

DEMAND REDUCTION



Summer Day

Sunscoop as ventilation stack

Winter Garden acts as ventilation stack

Cross Ventilation

Blinds/sunscreens

Thermal inertia in concrete floors from 
night cooling

Planting for shading/transpiration cooling

SUMMER DAY

DEMAND REDUCTION



Summer Night

Sunscoop as ventilation stack

Winter Garden allowing night cooling

Night cooling by Mechanical Ventilation

Cross Ventilation

Thermal inertia in concrete floors 

SUMMER NIGHT

DEMAND REDUCTION


