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Green 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 Green CPD Seminars indicated

— Questions and answers for each subtopic in file 10

e 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
LSS



Air Movement in Buildings: 6 of 9
Sub-topics in 10 separate files

e Principles of Element Design

 Climate Change

e Wind

e  Wind Tunnel Testing e Solar Orientation & Solar Gain

Wind Turbines e Conservatories

 Natural Ventilation e Thermal mass

*  Moisture Vapour & Condensation e Conduction, Convection, Radiation

e Thermal Insulation e Solar Shading

e Breathing Construction « Thermal mass, Passive and active cooling
e Airtightness e  Fluid dynamics

* Wind & Airtightness Testing e Mechanical Ventilation

e Building Elements  Air-Conditioning
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Passive Ventilation

Passive & Stack Effect



Passive Ventilation

Passive ventilation can be in numerous forms

Cross ventilations using open windows and doors on
both sides of a building and prevailing winds driving
fresh air through

Venetians use windows close to and either side of the
corners of buildings to catch air currents in a tight
urban environment

Stack effect to draw air from warm interiors and draw
cooler air in to replace it

Lift and stair shafts have ventilation at their heads to
release smoke this can add to the ventilation but
probably is uncontrolled













Yurt: Roof vent



Passive stack ventilation



Passive Stack Ventilation
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Active Ventilation

Air pressure driving passive ventilation



Active ventilation
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 Using Passive ventilation principles

 Adding controls and actuators to open
and close valves, flaps and vents

* Harnessing the power of nature (wind
pressure) to drive the passive systems

18/02/2007 © NGS 2004-7 Air Movement In Buildings 276




www.green .co.uk

18/02/2007 © NGS 2004-7 Air Movement In Buildings 277









Wind
pressure
pushes fresh
air in driving
stale air out,
with heat
exchange to
prevent heat
loss

BedZED



Active
ventilation:

wind captured
pushed into
building,
driving air out,

heat transferred
where they pass

BedZED



Jubilee
Campus
Nottingham
Uni
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Stack Effect



Stack effect

Chimney stacks are a route from the building interior
to exterior at high level

With a source of heat at the base the warmed less
dense air will be buoyant and rise to high level

Cooler air will be drawn in to replace the warmed air
leaving by the chimney

Once the flow is started this effect is self propelling
A venturi throating makes this irresistible

This is called the stack effect and it can be exploited
in designs to ventilate buildings










Stack effect
Brick Kilns:
Often lime
making in
widespread
cottage
industry



Chimneys use
stack effect



Cooling
Towers:
stack
effect but
not to be
confused
with
building
ventilation



Chimneys are part of UK history and
a part of our psyche






Stack Vents to car parking



Staircase void
can play its part
in the stack
effect
Need air in at
bottom and air
out at top



Roof lights, windows & vents

 High level rooflights are an essential
part of passive ventilation using the
stack effect without the chimney

* They need to be well insulated to
minimise winter heat loss

 They are best controlled to ensure
optimum performance: i.e. once a
temperature is reached then open to
get the stack effect off to a good start




Iron age round house

Castle Henlly S. Wales




Perimeter
ventilation,
cooking
and
heating
fire and
vented
apex









Stack effect: Rooms
Opening Rooflights and windows






Stack effect: circulation areas
needs low level perimeter air in



National Trust HQ Swindon



Chimneys replaced by Passivent at
Greenwich Millennium Village



Humidity Actuated Vents

 Passivent closed normally

e Humidity sets off vent to open and
release air

 Using stack effect the humid hot air
rises up the vent pipe to evaculate at
high level externally




Sun Pipes & Passive Vents

e Sunpipes bring daylight and sunlight to
the interior of building with no windows

e Add concentric ventilation duct
 Include valves

e But heat recovery from ventilation not
normally available

* Modern substitute for the light well and
chimney




Stack ventilator/sun pipe
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Green
Products

Ventilation and light
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Atrium & Atria



Atrium

Atrium could be described as Courtyard with roof

They provide the usual wind shelter some sun penetration and
add other opportunities:

The help to minimise the heat loss from walls that face the
courtyard by preventing the rising heat being lost to the sky

They allow those walls to be open to the atrium

The Atrium may also include walkways and balconies adjacent
to the atrium

Implications for fire strategy of building

They may have smoke vents at high level and replacement air
vents at low level

These may act as cooling vents in hot weather



Imperium
Reading

Bennetts Associates



Atrium, Left: offices, Right: Open Plan

Devonshire Building Newcastle




Sometimes Lift
Cars add to air
movement

or lift shafts
lose heat via
permanent
vents



Atria in 3 parts
helix at the edge of
the building
In 3 zones
7 stories each.
Casements in facade
or in pavement
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