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Design Strategies



Design strategies

• Sustainable site

• Site selection, landscaping, building placement

• Energy and atmosphere

• Energy sources, mechanical systems and controls

• Water efficiency

• Materials and resources

• Design, material selection

• Indoor environmental quality

(See also: Green building design strategies http://ibse.hk/GB_design_strategies.pdf)



Urban and site design

• Sustainable urban design should consider:

• Spatial form

• Movement

• Design & development

• Energy

• Ecology

• Environmental management

• Goal: to create livable cities





Urban and site design

• Design issues:

• Site selection (e.g. prefer brownfield site*)

• Promote efficient movement network & transport

• Control & reduce noise impacts

• Optimise natural lighting & ventilation

• Design for green space & landscape

• Minimise disturbance to natural ecosystems

• Enhance community values

[* Brownfield sites are abandoned or underused industrial and commercial 
facilities available for re-use.]
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Site analysis and understanding of the 
environmental factors is important



Energy efficiency

• For new buildings

• Designing the building

• Design strategy

• Control strategies

• Commissioning

• For existing buildings

• Operating and upgrading the building

• Building management

• Refurbishment/renovation/retrofitting

• Maintenance and monitoring



Good design practices

Good house-
keeping

Efficient
systems

Efficient
operation

User education
& awareness

Integrated &
total energy
approach



Energy efficiency

• Design strategies:
• Minimise thermal loads & energy requirements

• e.g. by reducing heat gains from equipment

• Optimise window design & fabric thermal storage
• Integrate architectural & engineering design

• Promote efficiency in building services systems
• Use of heat recovery & free cooling methods

• Energy efficient lighting design & control

• High-efficiency mechanical & electrical systems

• Adopt total energy approach (e.g. district cooling, 
combined heat & power)



Energy efficiency

• Promote passive design and natural ventilation

• e.g. bioclimatic buildings, passive cooling/heating

• Adopt energy efficient building services systems

• Lighting, air-conditioning, electrical, lifts

• Study and optimise thermal & energy performance

• e.g. by computer simulation or energy audit

• Must also ensure efficient operation and management
of the building

• User education & awareness, good housekeeping



Energy efficiency

• Video: Energy 101: Energy Efficient 
Commercial Buildings (4:19)
• http://youtu.be/5VMXL3lEYTI

• Learn how commercial buildings can incorporate 
whole-building design to save energy and money 
while enhancing performance and comfort.

• This video highlights several energy-saving 
features of the Research Support Facility at the 
Energy Department's National Renewable Energy 
Laboratory—a model for high-performance office 
building design.

(More information: http://www.nrel.gov/sustainable_nrel/rsf.html)



Renewable energy

• Energy that occurs naturally and repeatedly on 
earth and can be harnessed for human benefit, 
e.g. solar, wind and biomass

• Common applications

• Solar hot water

• Solar photovoltaic

• Wind energy

• Geothermal

• Small hydros



Renewable energy

• Renewables for buildings
• Solar energy

• Passive (low energy architecture)

• Active (solar thermal)

• Photovoltaics

• Other renewables
• Wind (using buildings to harvest wind energy)

• Geothermal (e.g. hot springs)

• Small hydros (e.g. water wheels)

• Hybrid systems (e.g. PV + wind + diesel)



Passive solar (e.g. skylight)

Active solar (solar hot water)

Photovoltaics

Integration of solar energy systems in buildings



Project Zed - London
Dutch pavilion,

EXPO 2000 Hannover

Innovative ideas for building integrated renewable energy



Building materials

• Environmental impact of building materials

• Through consumption of resources

• Through production of resources (by-products, 
wastes, pollution, recyclables)

• Objectives

• Make informed environmental choices about 
building materials and systems

• Careful design & understanding about materials



Building materials

• What makes a product green?
• Measured by their environmental impact

• Life cycle of a sustainable material

• Using local, durable materials

• Embodied energy*
• ‘Lifetime’ energy requirement of a material

• Energy input required to quarry, transport and 
manufacture the material, plus the energy used in 
the construction process

[* http://en.wikipedia.org/wiki/Embodied_energy]







Water issues

• Stormwater or watershed protection
• Control rainwater runoff, flooding and erosion

• Preservation of soils and drainage ways

• Porous paving materials

• Drainage of concentrated runoff

• Avoid pollution and soil disturbance

• Water efficiency and conservation
• Saving of water and money: water-use charge, 

sewage treatment costs, energy use, chemical use

>>> Make the best use of water resources.





Water issues

• Design strategy for water efficiency
• Reduce water consumption

• Low-flush toilets & showerheads

• Leak detection & prevention

• Correct use of appliances (e.g. washing machine)

• Reuse and recycle water onsite
• Rainwater collection & recycling

• Greywater recycling (e.g. for irrigation)

• No-/Low-water composting toilet



(Source: Water Supplies Department, www.wsd.gov.hk)



Indoor environment

• Indoor environmental quality (IEQ)

• Indoor air quality

• Ensure health & well-being

• Visual quality

• Provide daylight & comfortable conditions

• Acoustic quality

• Noise control

• Controllability

• Allow occupant control over thermal & visual



(Source: PTI, 1996. Sustainable Building Technical Manual)

Major factors contributing to indoor air quality (IAQ)
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(Source: PTI, 1996. Sustainable Building Technical Manual)

Four principles of indoor air quality design

1. Source Control

2. Ventilation Control

3. Occupant Activity Control

4. Building Maintenance

+

+

+

=

Total 
Indoor 
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Quality



Sources of offgassing in building materials:
1) paints, 2) ceiling tiles, 3) carpeting, 4) VCT floor tiles
5) manufactured wood products 



Avoid “sick building syndromes” by maintaining
good indoor air quality



Integrated building design

• WBDG - The Whole Building Design Guide

• http://www.wbdg.org/design/engage_process.php

• Two components of whole building design:

• Integrated design approach

• Integrated team process

• A holistic design philosophy

• Holism + Interconnectedness + Synergy

• “The whole is greater than the sum of its parts”





(Source: www.wbdg.org)



Integrated building design

• Typical integrated design process

• Preparation

• Design development

• Contract documents

• Construction phase

• Commissioning

• Post-occupancy evaluation

• Usually more efforts in preparation and pre-
design phases



Further reading

• Green building design strategies

• http://ibse.hk/GB_design_strategies.pdf

• Whole Building Design Guide (WBDG)
• Sustainable, www.wbdg.org/design/sustainable.php

• HK Green Building Technology Net

• http://gbtech.emsd.gov.hk
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