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Building Environment 1

Passive design The building itself acts to modify 
the external climate in order to
provide comfortable conditions
within a building.  

Basic theory Climate
Comfort
Sunlight 
Heat gain
Heat loss
Daylight
Acoustics

North

Climate and Building
Noisy road

Prevailing wind
Solar Radiation

Rain

Surroundings

Area of glazing
( heat transmission & daylighting )

Aspect of glazing
( view and heat gain )

Type of glass
( appearance & heat gain )

Openings in façade
( ventilation and noise transmission )

U-Values of roof and walls
( heat loss and gain )

Lightweight or heavyweight structure (thermal capacity)

Building form and construction

Height of surroundings2-3 m.

Clear flow for wind
Rain Hat

W

W

Rain shelfRoom Height
4m - 8m

4% AF

and
Area = 4% AF

8% AF

Design for Natural Ventilation
After Environmental Design: Ed. by Randall Thomas
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Building Environment 2

Active systems in buildings are used to provide the 4 A's

Amenity  - Health, safe movement

Activity   - Efficiently and effectively undertake tasks

Affective - Create comfort and well being

Altruistic - Be kind to the environment and other species

- AR20004
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Building Services

1. Gas
2. Electricity
3. Water supply
4. Rainwater, Waste & Foul water drainage
5. Heating, Mechanical ventilation, Air conditioning
6. Electric lighting
7. Electronic sound systems
8. Telephones, Data communications
9. Lifts, escalators, paternosters
10.Fire safety systems, alarms, sprinklers
11.Security systems, surveillance
12.Building Energy Management systems

Structure Space
enclosure

Environment
and

Services

Civil / Structural Engineers

Architects

Building Environmental Engineers

Broad categories of responsibility Volumes taken by functions  

Space enclosure

Structure

Building Services



5

Coincidence  of Volumes

glazing

glazing

NORTH

PLAN of ROOF

SECTION AA through ROOF

62Structure

Heating air ducts
Acoustic absorption

A

A

Volumes taken by functions  

Space enclosure

Structure

Building Services

Coincidence  of Volumes

Co-operation imperative Temptation to go it alone

Most economical when OK

Changes can be costly

More costly

Fewer problems to alter
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Boundaries to systems

Power station

National grid – high voltage

Transformer
substation

Household users

Medium voltage
distribution cables

Simplified electricity distribution

Collection and high pressure pumping

Storage gasometer

Medium pressure pipework

Household users

Simplified gas distribution
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Rain and surface water drainage

Foul and waste 
water drainage

Combined sewer

Separate
sewers

Sewerage

Foul and waste

Surface water drainage

Vent

Store

Disperse

Waste
processingUserSource

Treatment
or

Generation
Recycle

Utilisation of a resource

Inert Active


