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Green Roofs; Building Energy Savings

and the Potential for Retrofit
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‘The potential impact of green roofs on building en ergy use’

Older buildings have poorer roof insulation, hence benefit most
from green roofs

Green roofs are mostly considered as part of new builds

Current building turnover rate is not fast enough to combat
climate change

Review of retrofit case studies

|dentification of existing roof structural capacity
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Viegetation

Growing Medium

Drainage, Aerafion, Water Storage
and Foot Barrier

Ingulation

Membrane Protection
and Root Barrier

Racfing Membrans

Structural Support
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Building Energy Savings

Urban Heat Island Effect Reduction

Stormwater Management

Improved Water Run-off Quality

Improved Urban Air Quality

Improved Roof Life, Sound Transmission Reduction
Biodiversity

Architectural interest, Environmental Education



w ($) 3

E-Futures

70-90% reduction in heat flux through a green roof

Where a black roof can reach 80C, under a green ro of < 30C
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3D image of Central Manchester showing buildings bu iit before 1900 in red.
Source: The Bartlett School of Graduate Studies website




Ethelred Estate,
Kennington,

London

Office Building, Sheffield
a) concrete slab roof

b) steel framed roof
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Lightweight green roof fully saturated = 0.546 kN/m? (Bauder)

Change in structural design codes from 1988 to 2005

®» reduction in snow load by 0.15 kKN/m?..+...

® reduction in loading factors applied to a 150 mm concrete

roof = 0.6 kN/m?

®» Snow load in Ontario, Canada reduced from 1.95 kN/m?2

to 1.07 kN/m? (0.88 kN/m? spare)
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> 20% of UK
supplied energy

> 550% of that
for heating
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lots of service sector Sheffield buildings have flat concrete
roofs

estimate 15% could be retrofitted

annual energy saving potential:
moderately insulated — 13%
poorly insulated — 45%

annual saving of 873.6 - 3,024 GW, hence 0.057-0.20
million tonnes CO, released

(Ratcliffe upon Soar emits approx 8-10 million tonnes of CO,
annually) - EON
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