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Air movement in & 
about buildings
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© 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: 9 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
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Mechanical 
Ventilation



Mechanical Ventilation

• If open windows are not practical

• E.g. Urban traffic noise

• E.g. Agricultural smells

• E.g. Sea Breezes too strong

• Push cool fresh air in distribute at floor level

• Displaces hot air that moves up out of its way

• Draw hot stale air out



Atrium & Mechanical ventilation
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Mech Vent with Heat Recovery

• Hot stale air is pushed out of the building but that 
waste heat energy

• Cold fresh air is drawn in and it takes energy to warm 
it

• Steel the heat out of the outgoing air

• Transfer it to the incoming air

• Heat exchanger in a cross over chamber where the 
two air do not mix but pass through many thin walled 
ducts

• Duct walls are low insulating, transparent, 
conductive, plastic skins 1 – 2 mm. thick.



Bathroom extract & Heat Recovery





Zero Energy Development

Mile End Road Park

Heat 
exchange 
into rear 
earth from 
pipes, air 
flow is 
reversed to 
draw the heat 
out again



Whole House Ventilation

• At Hockerton HHP bungalow

• one pipe in, one pipe out, valves along length 
to each space

• 225 mm. dia clay pipe, flexible joint, hung 
from soffit over corridor space 

• 100 watt fan with heat recovery.

• Efficient fan essential,

• Airtight building essential

• Heat recovery essential

• More complicated in 2 storey house





+ve pressure whole house heating
relies on leaky building
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Air-conditioning

Avoid if possible



Air Conditioning

• Avoid at all costs (shoot the letting agent)

• Design walls, glazing, solar shading to not 
need air conditioning

• But if you have to have it (e.g. Art gallery)

• then use Green Tariff Electricity or PV

• link to Ground Source Coolth Pumps

• Switch from air-conditioning to ventilation 
when A-C is not needed.



Air conditioning of inadequately 
insulated buildings: Rural areas

Why not passive ventilation?



Air conditioning of inadequately 
insulated buildings adding to the 

heat island effect of cities.
push heat out below open windows!



Comfort conditions

• Bankers in the city on dealer floors

• 8 computers each emitting heat under 
desk

• Heat rooms then need air conditioning

• Cold head and hot legs

• Flaking by the end of the day

• Need Champaign showers to cool off
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Air conditioning v IT heating



Test Yourself  Part 9

• Why is mechanical ventilation better 
than Air-conditioning?

• What opportunities are there for having 
mixed mode Mechanical ventilation and 
air-conditioning in the same building?

• How is mechanical ventilation best 
introduced?

• How does heat recovery work in 
mechanical ventilation?



How did you do?  Part 9

• Far less energy needed to push air than 
to heat, cool and humidify it

• Ventilation most of the time and air 
conditioning during performances ore 
when exhibits warrant it.

• Cool air in at low level to displace hot air 
rising

• Steal the heat from stale air outgoing to 
heat the fresh air incoming
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