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FEIAP Green Design Guide – 
Non-Residential Building

Part 1: Energy Efficiency

1-1 Building Envelope 

Enhance the overall thermal performance of building envelope to minimise heat gain thus reducing the overall cooling load requirement.

1-2 Air-Conditioning System

Encourage the use of better efficient airconditioned equipment to minimise energy consumption.

The systems to be considered are as follows –
(a)(i) Air-Conditioned Plant:

• Chiller

• Chilled-water pump

• Condenser water pump

• Cooling tower
(a)(ii) Air Distribution System:

• Air Handling Units (AHUs)

• Fan Coil Units (FCUs)
(b) Unitary Air-Conditioners/Condensing Units :

• Single-Spilt Unit

• Multi-Spilt Unit

• Variable Refrigerant Volume (VRV) System

(c) Sensors or similar automatic control devices are used to regulate outdoor air flow rate to maintain the concentration of carbon dioxide below 1000ppm
1-3 Building Envelope - Design/Thermal Parameters

Enhance the overall thermal performance of building envelope to minimise heat gain which would improve indoor thermal comfort and encourage natural ventilation.

(a) Minimum direct west facing façade through building design orientation.
(b) (i) Minimum west facing window openings.
EXAMPLE 1
(ii) Effective sunshading provision for windows on the west façade with minimum shading of 30%.
· Window solar film
EXAMPLE 2
(c) Better thermal transmittance (U-value) of external west facing walls. The U-value of external west facing walls should be equal or less than 2 W/m2K.
(d) Better thermal transmittance (U-value) of roof.

Baseline: U-value for roof stated below depending on the weight range of roof structure.
(e) Properly install a radiant barrier between the roof surface and attic floor. Must a radiant in conjunction with an air space making sure the radiant barrier is not in direct contact with another building material such as, insulation or roofing shingles.
EXAMPLE 3
(f) Install a light coloured roof to reduce the absorption of heat.

(g) Use a metal roofing material.
· Recyclable metal roofing product- Metal roofs typically have a minimum of 25% recycled content
EXAMPLE 4
· cool pigment technology
Coatings colored with conventional pigments tend to absorb infrared radiation. Replacing conventional pigments with "cool" pigments (absorb less infrared radiation) can yield similarly colored coatings with higher solar reflectances. Mainly, cool coatings lower roof surface temperatures, reducing the need for cooling energy in conditioned buildings and making unconditioned buildings more comfortable.

1-4 Natural Ventilation (exclude carparks)

Enhance building design to achieve good natural ventilation.

(a) Proper design of building layout that utilizes prevailing wind conditions to achieve adequate cross ventilation.
EXAMPLE 5
(b) Use of ventilation simulation software or wind tunnel testing to identify the most effective building design and layout.
1-5 Artificial Lighting(30% more efficient than the conventional one)
Encourage the use of better efficient lighting to minimise energy consumption from lighting usage while maintaining proper lighting level.
· LED light

EXAMPLE 6
· Fluorescent lamps 

EXAMPLE 7
1-6 Ventilation in Carparks
Encourage the use of energy efficient design and control of ventilation systems in carparks.

(a) Carparks designed with natural ventilation.
EXAMPLE 8
(b) CO sensors are used to regulate the demand for mechanical ventilation (MV).
· It is sensitive to a wide variety of gases but can be tuned to have preference for certain gases

· The accuracy of measurement of these devices can be significantly affected by changes in temperature and humidity

· Long life span – 2 to 10 years

1-7 Ventilation in Common Areas

Encourage the use of energy efficient design and control of ventilation systems in the following common areas:

(a) Toilets

(b) Staircases

(c) Corridors

(d) Lift lobbies

(e) Atriums
1-8 Lifts and Escalators

Encourage the use of efficient lifts and escalators.

(a) Lifts with the following energy efficient features:
1) AC variable voltage and variable frequency (VVVF) motor drive or equivalent.
2)  Sleep mode features or equivalent.

· lift can be programmed to hibernate after a determined amount of time.
· Use LED light or fluorescent lamp
(b) MRL (machine room-less) A gearless lift uses up to 50% less energy than traction drive and 70% less energy than a hydraulic drive
(c)  Escalators with energy efficient features such as motion sensors.
1-9 Energy Efficient Practices & Features

Encourage the use of energy efficient practices and features which are innovative and/or have positive environmental impact.

(a) Computation of energy consumption based on design load in the form of energy efficiency index (EEI).
(b) Use of energy efficient features:

Examples:

· Heat recovery system

· Motion sensors for staircase half landing

· Ductless fan for basement ventilation

· Sun pipes
EXAMPLE 9
· etc
1-10 Renewable Energy

Encourage the application of renewable energy sources in buildings.
· Solar energy

EXAMPLE 10
Part 2: Water Efficiency

2-1 Water Efficient Fittings

Encourage the use of water efficient fittings 
EXAMPLE 11
2-2 Water Usage and Leak Detection

Promote the use of sub-metering and leak detection system for better control and monitoring.

(a) Provision of sub-meters for major water uses which includes irrigation, cooling tower and tenants’ usage.
(b) Linking all sub-meters to the Building Management System (BMS) for leak detection.
2-3 Irrigation System

Provision of suitable systems that utilise rainwater or recycled water for landscape irrigation to reduce potable water consumption.
(a) Use of non potable water including rainwater for landscape irrigation.

(b) Use of water efficient irrigation system.
· Drip irrigation systems 
Drip irrigation system can be a great way to save because they put water only where you want it. Unlike a soaker hose, which emits water all along its length, a drip system delivers water directly to plants’ roots, which cuts down on waste and also reduces weeds

EXAMPLE 12
2-4 Water Consumption of Cooling Tower

Reduce potable water use for cooling purpose.

(a) Use of cooling tower water treatment system which can achieve 6 or better cycles of concentration at acceptable water quality.
(b) Use of recycled water.
· Rain water

Part 3: Environmental Protection

3-1 Sustainable Construction

Encourage the adoption of building designs, construction practices and materials that are environmentally friendly and sustainable.

(a) More efficient concrete usage for building components.
(b) Conservation of existing building structure
(c) Use of sustainable materials and products in building construction such as:

i. Environmental friendly products 
· steel instead of concrete – speed of construction, lightweight, environmentally friendly and greater financial savings

ii. Products with at least 30% recycled content by weight or volume.
· Use of waste concrete for non-structural components e.g. partition walls, road kerbs

(d) Building and material reuse (10% out of total cost of the new material)

(e) Use locally or regionally produced materials which boost the local economy and reduce transportation cost and environmental strain.
3-2 Greenery

Encourage greater use of greenery, restoration of trees to reduce heat island effect.

(a) Greenery Provision (GnP) is calculated by considering the 3D volume covered by plants. (10% of total land or 50% of open space)
(b) Restoration of trees on site, conserving or relocating of existing trees on site.
(c) Use of compost recycled from horticulture waste.
Landscaping plan using drought-tolerant species, native plants, minimal lawn cover to conserve water and reduce the need for fertilizers and pesticides.

· Rooftop garden-besides the decorative benefit, roof plantings may provide food, temperature control, hydrological benefits, architectural enhancement, habitats or corridors for wildlife, and recreational opportunities.
EXAMPLE 13
3-3 Environmental Management Practice

Encourage the adoption of environmental friendly practices during construction and building operation.

(a) Implement effective environmental friendly programmes including monitoring and setting targets to minimize energy use, water use and construction waste.
(b) Building quality certification.
(c) Developer, main builder, M & E consultant and architect that are ISO 14000 certified.
(d) Project team comprises one Certified Green Mark Manager / Professional.
(e) Provision of building users’ guide including details of the environmental friendly facilities and features within the building and their uses in achieving the intended environmental performance during building operation.
· Earth Control Measure, ECM to prevent the waste water/contaminated water from the construction site flows into the public drain.

· Silt fence

EXAMPLE 14
(f) Provision of facilities or recycling bins for collection and storage of different recyclable waste such as paper, glass, plastic etc.
· containers for different recyclable waste

EXAMPLE 15
3-4 Public Transport Accessibility

Promote the use of public transport or bicycles to reduce pollution from individual car use with the following provision :

(a) Good access to nearest Public transport stations.

(b) Adequate bicycles parking lots.
· Especially near the train or bus station.

EXAMPLE 16
· Dual-layer storage racks

EXAMPLE 17
(b) Provide safe cycling path for cyclist.

EXAMPLE 18
3-5 Refrigerants

Reduce the potential damage to the ozone layer and the increase in global warming through the release of ozone depleting substances and greenhouse gases.
· Energy star refrigerator- Energy Star refrigerators have high efficiency compressors, improved insulation and defrosting features that help improve the energy efficiency.
EXAMPLE 19
(a) Refrigerants with ozone depletion potential (ODP) of zero or with global warming potential (GWP) of less than 100.
(c) Use of refrigerant leak detection system at critical areas of plant rooms containing chillers and other equipments with refrigerants.
EXAMPLE 20
Part 4: Indoor Environmental Quality

4-1 Thermal Comfort

Air-conditioning system is designed to allow for cooling load variations due to fluctuations in ambient air temperature to ensure consistent indoor conditions for thermal comfort.
Indoor temp between 22.5 to 25.5 ° C

Relative Humidity < 70%

4-2 Noise Level

Occupied spaces in buildings are designed with good ambient sound levels.
4-3 Indoor Air Pollutants

Minimise airborne contaminants, mainly from inside sources to promote a healthy indoor environment.

(a) Use of low volatile organic compounds (VOC) paints.
(d) Use of certified adhesives for composite wood products.
(e) Odorless paint 

4-4 High Frequency Ballasts

Applicable to offices, classrooms and the like

Improve workplace lighting quality by avoiding low frequency flicker associated with fluorescent lighting with the use of high frequency ballasts in the fluorescent luminaries.
Part 5: Other Green Features

5-1 Green Features & Innovations

Encourage the use of other green features which are innovative and/or have positive environmental impact.

Examples:
· Pneumatic waste collection system

· Rainwater harvesting(tank capacity at least 50% of falling rain water on the roof)
· for energy generation (hydraulic energy)

· irrigation

· Dual chute system

· Self cleaning façade system

·  Infiltration trenches

·  Integrated storm water retention/treatment into landscaping(50% runoff volume reduction)
·  Etc

· Rooftop garden- cooling purposes, aesthetic value, environmentally friendly

EXAMPLE 21
· Side wall plantation- cooling purposes, environmentally friendly

EXAMPLE 22
· In low traffic areas use porous paved surfaces to assist on-site storm water infiltration and reduce erosion

· Environmental Tobacco Smoke Control

EXAMPLES
1. Example 1
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2. Example 2



3. Example 3
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4. Example 4
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5. Example 5
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6. Example 6
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7. Example 7
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8. Example 8
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9. Example 9
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10. Example 10
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11. Example 11
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12. Example 12
[image: image13.jpg]



13. Example 13
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14. Example 14
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15. Example 15
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16. Example 16
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20. Example 20

[image: image21.jpg]



21. Example 21
[image: image22.jpg]



22. Example 22
[image: image23.jpg]



FEIAP-GreenDesign-NRB
6/5/2012


[image: image26.jpg]


