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

© GBE NGS ASWS BrianMurphy 2007-2019 CPD in 10 parts 
No.4 UH M Arch 2019 264 slides on out of 500 slides 

www.greenspec.co.uk
08/01/2007 © NGS 2006 Title 1

From Global Imperative 
To Material Choices

•  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 

Hot air rises 

GBE  CPD Seminar Series  
•  Educational Objective: 

–  Comprehensive introduction to subject: from tornadoes 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 GBE CPD Seminars indicated 
–  Questions and answers for each subtopic in file 10 

•  Audience: 
–  Architecture Students Part 1 Year 2/M Arch 
–  CPD update for all levels of experience & knowledge 

•  Delivery:  
–  3 to 4 hours depending upon audience participation 
–  Image only slides 1 hour 265 of 500 turned un 
–  Reading 1 hour 
–  26 subject breaks to enable subdivision 

Air Movement in Buildings: 1 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 

Principles of Element Design 
www.greenspec.co.uk

16/03/2007 © NGS 2006 Title 1

Principles of 
Element Design

Performance Specification

Performance Drawings

Another NGS CPD seminar to consider 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Climate is 
Changing 
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Weather Typhoon 

Hurricanes & Tornadoes on land 
Hurricanes & Typhoons at sea 

Can be very destructive 

www.greenspec.co.uk
08/01/2007 © NGS 2006 Title 1

From Global Imperative 
To Material Choices

Another NGS CPD seminar to consider 

Consequence of No action 
www.greenspec.co.uk

10/02/2007 © NGS 2006 Title 1

Consequences 
of no action 

Another NGS CPD seminar to consider 

Climate Change Readiness 
www.greenspec.co.uk

10/02/2007 © NGS 2006 Title 1

Climate Change 
Readiness

Future Proofing

Another NGS CPD seminar to consider 

Climate Change Readiness 

Another NGS CPD seminar to consider 

www.greenspec.co.uk
10/03/2007 © NGS 2006 Title 1

NGS Renewables 
Ready Buildings

Image bank buildings

Climate Change Readiness 

Another NGS CPD seminar to consider 

www.greenspec.co.uk
10/03/2007 © NGS 2006 Title 1

NGS Energy: 
Renewables

Guides and Products

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 
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Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Wind 

Affects on buildings 

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 

Timber as Biomass Fuel 
Fuel store ventilated to allow wood to dry without adding energy  

Courtyard wind shelter & sun 
penetration 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 
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Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Wind Tunnel 
Testing 

Renewable Energy: Wind 

Wind tunnel testing Wind tunnel testing 

Towers: turbulence at ground level  
Hostile Wind Conditions 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

21st C 
Refurb 

1NTEGER 
Intelligent and Green  

1960’s Tower 

18/03/2007 © NGS 2006 Title 1

21st C
Refurb

1NTEGER
Intelligent and Green 

1960’s Tower

www.greenspec.co.uk

10/02/2007 © NGS 2006 Title 1

Another NGS CPD seminar to consider 

No corners 
less resistance 
less turbulence 

less eddy 
currents 

No Shelf needed 

Micro-climate & Sheltered space 
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Trees: Wind shelter, summer solar 
shading, winter solar penetration 

RHS Wakehurst Place Visitors Centre Walters & Cohen 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Wind Turbines 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 
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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, too 
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 
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Quiet Revolution™ by XCO2 
Air Movement in Buildings: 3 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 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Natural Ventilation 

using wind & air movement 

Layered Construction: 
Simplifies details and 
avoids interfaces: 
Ventilation zone above 
insulation. 
Don’t puncture Damp 
proof  membrane, Gas 
proof  membrane, 
Vapour barrier, 
Breather membrane & 
Air tightness layer. 
Add services zones to 
avoid complications 

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

Leaky Buildings 
Leaky paths round buildings 

Surface mounted service ducts: 
Use hollow skirting, dado & services cover 
But form a pathway for air leakage. 
 

Traditional method may  
be more airtight but: 
Avoid chasing masonry 
Avoid noise 
Avoid masonry dust 
Avoid exclusion zones 
Avoid waste materials 
Avoid conduits 
Avoid Rendering-in 
Avoid Plastering over 

Brownfield gas ventilation boards 
Locational Assembly: oversized 

compress, offer up & release 
•  If rafter spacing 

and insulation 
size correspond 

•  No waste 

•  Do they? 
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Open materials/construction 

Gabions 
using new 

bricks 3 
colours and 

random 
Retail development 

Gateshead 

Adobe, Welwyn 
Garden City 
Proctor & 
Matthews 

Gabion Walls 

Another NGS CPD seminar to consider 

www.greenspec.co.uk
05/10/2006 © NGS 2006 Title 1

Gabions Trapions
& Matresses

D41 Crib walls/Gabions/Reinforced earth
Construction & Materials

Rainscreen 
cladding 

Open Joint 
Weather 

boarding using 
Rainscreen 
principles 

breaks up the 
pressure of the 

wind on the 
glazing behind 

Earth Centre Doncaster  

Pressure 
equalised 

doors 
invented for 
towers with 

high 
pressure 
winds at 

ground level 

Rammed Earth walls: 
Thermal, acoustic 

& moisture mass 
Closed material 

At Construction Resources 

Rammed Earth 
walls: 

Chalk & Flint 
Pines Caryx Conference Centre Dover 
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Closed glass 
balustrade 
Offers view and 
wind shelter. 
 
Open Mesh offers 
view but little 
protection from 
wind 

Greenwich Millennium Village and Oxford Science Park Architect: Proctor Matthews 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 
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Air Movement in Buildings: 4 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 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Moisture Vapour 
and Condensation 

Yurt: Felt Roof and Walls 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Thermal 
Insulation 

50 mm. cavity 
 is history 
 
300 mm. is 
 optimum 
 
Ties and  
tie spacings 
may change 

BedZED Beddington Sutton Architect: Dr Bill Dunster Long ties and deep reveals 
For 300 mm. insulation 
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Zero Fossil Fuel 
Energy Development 
High thermal mass  
cavity walls and floors 
Low U values 
Rock Mineral Fibre 
Long 2 part cavity ties 

BedZED Beddington Sutton Architect: Dr Bill Dunster 

Zero Fossil Fuel 
Energy Development 
 
High thermal mass  
cavity walls, roofs 
and floors 
 
Low U values 
300 mm. 
Rock Mineral Fibre 
Long 2 part cavity ties 
BedZED Beddington Sutton Architect: Bill Dunster 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Breathing 
Construction 

EVT 
Enhanced 

Vapour 
Transfer ™ 

Hygroscopic insulation 
maintain their performance 
even when wet 
Vapour and water released 
when conditions permit 
No need for Vapour Barrier 
Use vapour permeable  
construction 
5:1 ratio VR inside:outside 
and an air tightness layer 

Construction Resources Showrooms Southwark London 

 Enhanced Vapour Transfer 
(EVT) and rainscreen Newspaper 

Flax 
Hemp 
Sheep’s wool 
Cellulose 

Construction Resources Showrooms Southwark London 

Hygroscopic Thermal Insulation 

Hygroscopic Insulation:  
Sheep’s Wool 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Airtight & 
Permeable finishes 

Materials 
Protection: 
Full hbmpp scheme 
No absorbent surfaces 
Pallet 
Stability bracing 
Corner & edge Protection 
Moisture control 

BedZED Beddington Sutton Architect: Bill Dunster 

But: 
Rain Cover needed 
Not Remote storage 
Not off  the ground 
Not JIT but JIC 
How many doors to push over the windows? 
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Air Movement in Buildings: 5 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 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Airtightness 
& Testing 

Minimising uncontrolled air leakage 

Wind Simulation +ve pressure 

Mock-up of elevation Rain Simulation Back of chamber: -ve pressure 

Deflection monitoring Inspection for leaks 
Detected Leaks: Windows went well 
beyond design limit before leaking  
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www.greenspec.co.uk
05/02/2007 © NGS 2006 Title 1

Airtightness
& Testing

A94 on-site testing
Regulation, Energy loss, Testing, Sealing, 

Construction

Another CPD seminar to consider 

Leaky Buildings 
 

50% of heat 
loss is 

through the 
insulating 
building 

fabric and 
50% through 
air leakage  

Airtightness Testing: 
Big buildings 

Airtightness 
Testing: Small 

buildings 
Panel in door 

opening includes 
fan, sucks air out 

air infiltration 
through leaks 

 
Smoke wand 

highlights leaks 

Leaky Buildings 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Airtightness of 
Building Elements 

Reclaimed Timber Doors L20 Doors CPD 

Another NGS CPD seminar to consider 

L20 Doors/sets
BWF-Certifire

& FIRAS
Warrington Fire

www.greenspec.co.uk
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Conservation  
Quality 

 Refurbishment 

Reading Oracle Site 2-4 London Rd. 7 Bridges Hs. Architect: Haskoll & Co. 

Vertical Sliding Sash Windows 

Draft proofing 
VS Sash 

High Performance Windows 

•  Aluminium outer 
casement 

•  Timber inner casement 

•  Treble glazed 

•  Dust free sun blinds 

Vertical 
Sliding Sash & 

Sunscreens 
 

Modern 
interpretation 

at Arup 
Solihull 
Office 

L10 Windows

Hardwood (Oak?)

www.greenspec.co.uk

Another NGS CPD seminar to consider 

Air Movement in Buildings: 6 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 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Passive Ventilation 

Passive & Stack Effect 
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Yurt: Roof vent 
Passive stack ventilation 

©UBT What Do We Do? http://www.usablebuildings.co.uk/Pages/Unprotected/
UBTWhatDoWeDo.pdf 

 

Passive Stack Ventilation 
Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Active Ventilation 

Air pressure driving passive ventilation 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 
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Wind 
pressure 

pushes fresh 
air in driving 
stale air out, 

with heat 
exchange to 
prevent heat 

loss 
BedZED  
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Active 
ventilation: 

 
wind captured 

pushed into 
building, 

driving air out, 
 

heat transferred 
where they pass 

BedZED 

Jubilee 
Campus 

Nottingham 
Uni 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Stack Effect 

Stack effect 
Brick Kilns: 
Often lime 
making in 

widespread 
cottage 
industry 
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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 

Iron age round house 
Castle Henlly S. Wales  

Perimeter 
ventilation, 

cooking 
and 

heating 
fire and 
vented 

apex 
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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 

Stack ventilator/sun pipe 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Atrium & Atria 
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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 façade 

or in pavement 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Solar Orientation & 
Solar Gain 

Face the sun and capture free energy 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Conservatories 

B12 Conservatories 

Source of free heat 

Conservatories: 
Commercial Green 

www.greenspec.co.uk
19/02/2007 © NGS 2006 Title 1

Commercial 
Green

© Andrew Pettifer
Gifford and Partners

Another NGS CPD seminar to consider 
And a paper on the website to read 
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Zero Energy Development 

HHP Hockerton Housing Project, Newark, Nottinghamshire 

Reduce demand 
for artificial light 
and heating: 
Outdoor living 
Conservatory life 
sunny warm cave 
to retreat to in 
the cold of  night 

Hot house 
in the middle 
of  winter  
Ventilation 
for summer 
No heating 
Solar gain 
Exposed 
thermal mass 
Windows and 
Doors to house 

Concrete Floors 
between flats act 
as solar shading 

and work 
exceptionally well 

Sunroom on  
South face  
captures the sun 

Heavy 
building 

elements 
store the heat  
and release it 

later  

Top floor glass 
roof lets in too 
much heat top 
floor overheats 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Thermal Mass 

Ventilation, warmth and coolth 

http://www.greenspecdownload.co.uk/documents/whitepapers/MB_Thermal%20Mass%20for%20Housing.pdf#search='passive%20ventilation' 
Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Hockerton HHP 

Conservatories 
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Zero Energy Development 

Hockerton Newark Nottinghamshire 

Reduce demand 
for artificial light 
and heating: 
 
Outdoor living 
 
Conservatory life 
 
Sunny warm cave 
to retreat into 
From the cold of  
night 

Hot house 
in the middle 
of  winter 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

BedZED 

Conservatories 

Zero (Fossil Fuel)  
Energy Development 

BedZED Beddington Sutton Architect: Dr Bill Dunster 

Profile: 
 to ensure sun penetration 

 over roofs reaches sill  
of  office space windows 
Sun rooms on south side 

Thermally massive floors walls 
and roofs store heat until required  

Sunroom on  
South face  
captures the sun 

Heavy 
building 

elements 
store the heat  
and release it 

later  

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Gallions HA 

Conservatories 

Gallions Housing Association: 
Tenants would not choose the 

conservatory but now they have it 
would not give it up 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

National Botanic 
Gardens of Wales 

Glass roof 
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Glass Roof: gain & loose heat 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

In the real world 

Conservatories gone wrong 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Conservatories 
Gone Wrong 

In the real world 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

GLA Head Quarters 

North Facing Conservatory 

North facing conservatory 
Conservatory 
design gone 

wrong: 
 solar gain, 

shading but no 
ventilation 

Tenant fitted 
Air-conditioning 

1NTEGER @ BRE 
Intelligent & green 

Not very intelligent Conservatory: 
Secure all-weather garden 

single glazed and double to house but open at top floor 
Some solar shading, some planting 

1NTEGER house 
conservatory at 

BRE is not all that it 
could be 

Single glazed 
No thermal mass 

back wall, 
open to living 

accommodation on 
top floor. 

Just sheltered out 
door space 

Opening vents 
in side walls of 
conservatory 
but only half 
way up the 

height of the 
conservatory 
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Thermostat control piston actuated vents 
Thermostat at high level? Vents at mid level 

Doors:  
provide low 

level ventilation 
Windows:  
none at top 

Internal solar 
shading: 

internal radiant 
heating & 

thermal stress 
Solar Thermal ET for Hot Water 

Roof window & minimal PV 

Rainwater: 
collection and 

disposal? 
Any Harvesting 

and reusing? 

Internal Solar 
shading 

No Thermal 
Mass on rear 

wall 
Some thermal 
mass on floor 

Top floor open to hottest part of conservatory 

Internal solar 
shading: 

catches solar 
radiation 

heats up and 
re-radiates 

heat inwards. 
Energy 

efficient light 
fittings? 
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Top floor open to conservatory and 
no ventilation at high level 

Bedrooms face South 
& open onto the warm conservatory 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Thermal Mass 

Ventilation, warmth and coolth 

High Thermal Mass at surfaces 
fairfaced brick, block and plank 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

20/11/19 © NGS 2004-7 Air Movement In Buildings 374 

http://www.greenspecdownload.co.uk/documents/whitepapers/MB_Thermal%20Mass%20for%20Housing.pdf#search='passive%20ventilation' 

Zero Energy Development 

Mile End Road Park 

Zero Energy 
Development 
Use of  
thermal mass 
of  earth to 
store heat for 
6 months 
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Zero Energy Development 

Mile End Road Park 

Heat transfer 
in soil 1m/mth 
6m insulation 
boards at 
perimeter 
6 months of  
heat storage 

ZED Zero Energy Developments 
www.greenspec.co.uk

12/03/2007 © NGS 2006 Title 1

ZED Zero Energy 
Development

Hockerton HHP
BedZED

Mile End Park

Another NGS CPD seminar to consider 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Conduction 
Convection 
Radiation 

Conduction 

Radiators (Convectors) 
Publisher: 

CAT Centre 
for 

Alternative 
Technology 
Publications 

2nd edition 
ISBN: 

1-90217-522-0 
£35 (worth it) 

Rammed Earth @ CAT 
Bill Dunster 

BedZED Beddington Sutton 
Bill Dunster & Solar Penetration 
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Air Movement in Buildings: 8 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 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Solar Shading 

Used to shade or permit sun passage 

Solar shading: 
Common in 
mainland 

Europe 
Will become 

more important 
in the UK if only 

we knew how  

100% glazed 
façade requires 

100% air 
conditioned 

office 

Operational Energy 

City Place, Gatwick Wessex Water 

Passive solar control avoids 
mechanical ventilation and 
air-conditioning in summer  

Solar shading on west & north faces 
just the same, but sun paths different 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 
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Internal solar 
shading: 

catches solar 
radiation 

heats up and 
reradiates 

heat inwards. 
Energy 

efficient light 
fittings? 

Top floor open to conservatory and 
no ventilation at high level 

High Performance Windows 

•  Aluminium outer 
casement 

•  Timber inner casement 

•  Treble glazed 

•  Dust free sun blinds 

•  Can still absorb heat and 
radiate heat inwards 

•  Can also set up thermal 
stress in glass 

Elizabeth Fry Building UEA 
was on of the most energy efficient buildings in the UK 

Solar Shading 

Another NGS CPD seminar to consider 

www.greenspec.co.uk
11/03/2007 © NGS 2006 Title 1

Solar Shading 
or Brise Soleil

L15 External Solar Shading

Alternative Solar Shading 

Another NGS CPD seminar to consider 

www.greenspec.co.uk
05/10/2006 © NGS 2006 Title 1

Alternative Solar 
Shading

In all its forms

Deciduous tree belts in winter 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Passive & active 
cooling of 

Thermal Mass 

Wessex 
Water: 

Bennetts 
Associates 

 
Cross 

ventilation 
or cooling 
via atrium 
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Sophistication in ventilation is 
possible with controlled vents 

BRE Environment Building 
Solar shading 

Passive stacks Office Corridor Open plan Top Floor 

Perforated Floor slab support 
beams  Floor slabs Air passages 
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3D view of floor soffit 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Fluid Dynamics 

Understanding how a building works 
or solving problems that arise 



Air Movement In Buildings 20/11/19 

© NGS 2004-7 Brian Murphy 28 

Lower floors can 
ventilate into 

atrium blocking 
upper floor air 

upper floor over 
heats. 

More window 
ventilation on 

upper floor can 
over come this. 

Lower floor can 
short circuit 

back into upper 
floor not into 

atrium, 
feeding hot 

stale air to an 
already hot 
stale space  
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Section 
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s 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 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

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 
Fabric Ducting 
Air permeable 

Distributed 
widely 

No 
concentrated 

drafts 
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Laboratory 
Cabinet 

Extraction 
of 

hazardous 
chemical 

gases and 
products of 
combustion 

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 

+ve pressure whole house heating 
relies on leaky building 

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 

Air-conditioning 

Avoid if possible 

Air conditioning of inadequately 
insulated buildings: Rural areas 

Why not passive ventilation? 
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Air conditioning of inadequately 
insulated buildings adding to the 

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

Investing in Opportunities

https://GreenBuildingEncyclopaedia.uk 
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Air conditioning v IT heating 


