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Air movement in & 
about buildings
2 of 9 + Q&As

© NGS GreenSpec 2007 CPD in 10 parts   



GreenSpec CPD Seminar Series 
• Educational Objective:

– Comprehensive introduction to subject: from wind to air-
conditioning and a lot more in between

– emphasis on environmentally sustainable solutions

– design primer: addressing principles and solutions

– technically rich: materials, construction, services & testing

– Related GreenSpec CPD Seminars indicated

– Questions and answers for each subtopic in file 10

• Audience:
– Architecture Students Part 1 Year 2

– CPD update for all levels of experience & knowledge

• Delivery: 
– 3 to 4 hours depending upon audience participation

– Reading 1 hour

– 26 subject breaks to enable subdivision



Air Movement in Buildings: 2 of 9
Sub-topics in 10 separate files

• Principles of Element Design

• Climate Change

• Wind

• Wind Tunnel Testing

• Wind Turbines

• Natural Ventilation

• Moisture Vapour & Condensation

• Thermal Insulation

• Breathing Construction

• Airtightness

• Wind & Airtightness Testing

• Building Elements

• Passive Ventilation

• Active Ventilation 

• Stack Effect

• Atrium

• Solar Orientation & Solar Gain

• Conservatories

• Thermal mass

• Conduction, Convection, Radiation

• Solar Shading

• Thermal mass, Passive and active cooling

• Fluid dynamics

• Mechanical Ventilation

• Air-Conditioning

• Questions and Answers



www.greenspec.co.uk
05/02/2007 © NGS 2006 Title 1

Wind

Affects on buildings



Wind

• Wind can be very destructive

• Wind can be beneficial if we know how

• Wind brings clouds, rain and fresh cooling air

• We can use wind to dry crops and clothes

• Rain is good for crops, washing and a source 
for drinking water

• Wind can drive water pumps and turbines 
(electricity generators)



Barn doors opposite for wind to 
separate threshing from seed

Threshold holds thresh at door



perforated walls let wind dry grain
Outskirts of Sandy Bedfordshire

Grain Barn



Listed Grade I Barn
slot windows ventilate cattle stalls

Wiltshire



Wind & Sun dries timber

Untreated Unseasoned
Unfinished Durable 
Species Boarding.
Tall plinth protects

timber from ground 
water.

Irregular pavement 
protects from rain 

splash.
Wind & air dries timber

Aberystwyth Arts Centre: Architect: Smith Roberts: Peter N Roberts



Wind shelter: Buildings

• Buildings create some shelter on the leeward 
side away from the wind

• But create strong winds around sides and 
down alleyways between

• Wind direction changes: sheltered spot 
moves

• Prevailing wind usually from SW in UK means 
shelter is usually on the NE

• Ensuring solar penetration into the sheltered 
spot is not always easy



Wind shelter: Courtyards

• Courtyards create shelter most of the 
time from most directions

• Courtyards need views out and they can 
provide routes for fresh air if too 
sheltered 

• Air could become stagnant if too 
sheltered, too deep or two narrow

• Tall, small area courtyards are light 
wells used for light and ventilation



Courtyard Shelter & Sun 
penetration
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Wind shelter: Towers

• Smaller buildings on the windward side of nearby 
Towers push the air flow up so it hits the tower and 
spreads in all directions

• The down drafts can be considerable stronger than 
the original wind

• Edie currents are set up around the edges of the 
tower

• Creating a hostile environment that can be 
dangerous for pedestrians 

• Podium, Shelf, Skirts around the towers above 
pedestrian level will deflect much of the wind and 
create a comfortable place to walk and linger.
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Wind Tunnel 
Testing

Renewable Energy: Wind



Wind tunnel testing



Wind tunnel testing



Towers: turbulence at ground level 



Hostile Wind Conditions
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21st C
Refurb

1NTEGER
Intelligent and Green 

1960’s Tower
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21st C
Refurb

1NTEGER
Intelligent and Green 

1960’s Tower

www.greenspec.co.uk
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Another GreenSpec CPD seminar to consider



No corners
less resistance
less turbulence

less eddy 
currents

No Shelf needed



Wind Orientation: UK

• SW prevailing wind from Atlantic Gulf 
Stream warm and/or wet, mild in winter

• Northerly cold winds in winter

• Easterly from Mainland Europe very 
cold and snow bearing in winter

• Southerly warm dry, occasionally sand 
bearing in summer



Wind orientation: Buildings

• Turn the building away from the 
northerly cold winds

• Less windows, doors and air bricks on 
the northerly side

• Well insulated and airtight walls to the 
northerly winds

• Courtyard buildings protect from the 
winds



Wind shelter: Landscape Trees

• Local trees, hedges and bushes have a 
sheltering effect on a building

• They are permeable so most wind passes 
through and some goes over and around

• It takes some of the pressure out of the wind 
without too much disturbance

• Deciduous trees to the east, south and west, 
coniferous to the north

• Fences being solid disturb the air flow



Wind shelter: Creepers & Vines

• Offer little effect on wind loading

• But create a micro-climate sheltering the wall

• Shelter from rain, wind and sun

• Haven for insects, spiders, bugs, birds



Micro-climate & Sheltered space



Trees: Wind shelter, summer solar 
shading, winter solar penetration

RHS Wakehurst Place Visitors Centre Walters & Cohen
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Wind Turbines
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Wind turbines:

• Attached to building: rarely work 
efficiently

• Close to buildings: same applies

• Need to be outside of the bubble of 
displaced air around the building

• High enough or far enough away to 
receive clean undisturbed air flow



Wind turbines 
on buildings

Don’t work
efficiently close 
to disturbed air 

flows



Wind turbine



Wind turbine



Concentrate the 
air flow through 

a narrow slot

These might 
work but need 

testing

A vertical axis 
turbine laid 
horizontally 

might be better



VAWT



A Vertical 
Axis Wind 
Turbine
on a tall 

post
Earth Centre 

Doncaster



Quiet Revolution™ by XCO2
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GreenSpec Design 
Guidance Articles

Renewable Energy: Wind
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GreenSpec
Products

Renewable Energy: Wind
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Air Movement in Buildings: 2 of 9
Sub-topics in 10 separate files

• Principles of Element Design

• Climate Change

• Wind

• Wind Tunnel Testing

• Wind Turbines

• Natural Ventilation

• Moisture Vapour & Condensation

• Thermal Insulation

• Breathing Construction

• Airtightness

• Wind & Airtightness Testing

• Building Elements

• Passive Ventilation

• Active Ventilation 

• Stack Effect

• Atrium

• Solar Orientation & Solar Gain

• Conservatories

• Thermal mass

• Conduction, Convection, Radiation

• Solar Shading

• Thermal mass, Passive and active cooling

• Fluid dynamics

• Mechanical Ventilation

• Air-Conditioning

• Questions and Answers



Test Yourself  Part 2

• How can wind be exploited in buildings 

• How can wind turbulence be avoided 
around tower block bases

• What are the pitfalls of wind turbines 
attached to buildings

• When and where are vertical axis wind 
turbines the better choice 



How did you do?  Part 2

• Opening up the building for passive 
ventilation, cross flows to refresh the 
air and remove moisture

• Podium, Shelf, Skirts around the base 
above pedestrians

• Being too close the building inside the 
turbulence bubble, efficiency drops off

• In urban area, disturbed air, wind 
coming from all direction 


