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FEIAP Green Design Guide – 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 when required.
1-2 Dwelling Unit Indoor Comfort

Enhance dwelling unit indoor comfort either through the provision of better efficient airconditioners or good natural ventilation design.

(a)(i) Use of energy efficient air-conditioners that are certified.
· Air-con Energy Saver, AES significantly reduces carbon emissions, improves air quality and can save you up to 30% on your energy costs for air-conditioning. 
· Households that are still using the old generation of air conditioner, proper energy saving air conditioning tips can be given. 

1. A dusty filter reduces air flow. Examine your unit's air filters once a month and clean or replace filters when necessary. Keeping your filters clean can cut energy consumption 5 to 15%.
2. Set the thermostat down to 720 F would increase your cooling costs 12 to 47%, depending on where you live.
(ii)Design for natural ventilation (applicable to development where air-conditioners are not provided).

· Building layout design: Proper design of building layout that utilizes prevailing wind conditions to achieve adequate cross ventilation.
EXAMPLE 1
EXAMPLE 2
· Dwelling unit design: Good ventilation in indoor units through sufficient openings.
EXAMPLE 3
(b) Use of ventilation simulation software to identify the most effective building design and layout to achieve good natural ventilation.
1-3 Natural Ventilation in Common Areas

Design for natural ventilation in following common areas 
(a) Lift lobbies and corridors 
EXAMPLE 4
(b) Staircases 
EXAMPLE 5
1-4 Lighting

Encourage the use of better efficient lighting or daylighting in common areas to minimise energy consumption from lighting usage while maintaining proper lighting level.
· LED LIGHT 
EXAMPLE 6
EXAMPLE 7
(a) Artificial lighting in common areas
(30% more energy saving than those conventional lighting)
· Fluorescent lamps
EXAMPLE 8
(b) Daylighting in the following areas

(i) Lift lobbies and corridors

(ii) Staircases

(iii) Carparks
EXAMPLE 9
1-5 Ventilation in Carparks

Encourage the use of energy efficient design and control of ventilation systems in carparks.

(a) Carparks designed with natural ventilation.
EXAMPLE 10
(b) CO sensors are used to regulate the demand for mechanical ventilation (MV).
There are two types of CO sensors which are

1. SOLID STATE SENSORS (METAL OXIDE SEMICONDUCTORS) 

· 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 of  2 to 10 years

2. ELECTROCHEMICAL SENSORS
· High accuracy

· Low power requirement

1-6 Lifts

Encourage the use of lifts with the following energy efficient features :
(a) AC variable voltage and variable frequency (VVVF) motor drive or equivalent.
(b) Sleep mode features or equivalent.
· lift can be programmed to hibernate after a determined amount of time.
· Use LED light or fluorescent lamp
(c) MRL (machine room-less) 
· A gearless lift uses up to 50% less energy than traction drive and 70% less energy than a hydraulic drive

1-7 Energy Efficient Features
Encourage the use of energy efficient features which are innovative and/or have positive environmental impact.

Examples:
· Heat recovery devices

· Cool paints

· Infra cool technology- which will reflect 50% of the sun total light energy in invisible infrared. 

· Motion sensors at staircase half landing

· Heat elevators

· Gas heaters

· Sun pipes
EXAMPLE 11
· Cool roof 
EXAMPLE 12
1-8 Renewable Energy

Encourage the application of renewable energy sources in buildings.

(a) Solar energy

(b) Other renewable energy
· Hydraulic energy- storage tank that collects rain water at the top of the building and using the gravitational force and turbine system to generate power for the building. 

· Wind energy- wind turbine is installed to the building.
Part 2: Water Efficiency (20% more efficient than baseline building)
2-1 Water Efficient Fittings
Encourage the use of water efficient 
(a) Basin taps and mixers

(b) Flushing cistern
· Dual Flushing Cistern

EXAMPLE 13
 (c) Showers
· Low-flow showerhead - aerating and laminar-flow. Aerating showerheads mix air with water, forming a misty spray. Laminar-flow showerheads form individual streams of water.
· Aeration showerhead

EXAMPLE 14
· Laminar-flow showerhead

EXAMPLE 15
 (d) Sink/Bib taps and mixers

(e) All other water fittings
· Encourage the use of water efficient fitting product

EXAMPLE 16
2-2 Water Usage
Provision of sub-meters to monitor the major water usage such as irrigation, swimming pools and other water features.
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 17
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.

· bunkers into museums
 (c) Use of sustainable materials and products in building construction such as:

i. Environmental friendly products that are certified 
· 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)

· Recycled steel

(e) Product with at least 30% recycled content by weight or volume
(f) 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.
3-3 Environmental Management Practice
Encourage the adoption of environmental friendly practices during construction and building operation.
a) Implement effective environmental management programmes including monitoring and setting of 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 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 18
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 19
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 Station(300m walking distance)
(b) Adequate bicycles parking lots.(I unit for 20 building user)
· Especially near the train or bus station.

EXAMPLE 20
· dual-layer storage racks

EXAMPLE 21
(c) Provide safe cycling path for cyclist.

EXAMPLE 22
Part 4: Indoor Environmental Quality

4-1 Noise Level
Building design to achieve ambient internal noise level as specified :

55 dB (6am-10pm) LeqA

45 dB (10pm-6 am) LeqA
4-2 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 
(b) Use of Certificate for composite wood products.
(c) Odorless paint

(d) All bathroom exhaust fans, range hoods(on the stoves), and dryer vents must vent directly to the outdoors in order to control moisture and other air contaminants.

4-3 Waste Disposal
Minimise airborne contaminants from waste by locating refuse chutes at open ventilation areas such as service balconies or common corridors.
4-4 Indoor Air Quality in Wet Areas
Provision of adequate natural ventilation and daylighting in wet areas such as kitchens, bathrooms and toilets
· sun pipes

EXAMPLE 23
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

· Dual chute system

· Self cleaning façade system

·  Infiltration trenches

·  Integrated storm water retention/treatment into landscaping

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

· In low traffic areas use porous paved surface to assist on-site stormwater infiltration and reduce erosion

· Environmental Tobacco Smoke Control

· Advance waste management (Reduction, Reuse, Recycle and Recovery)

· Rooftop garden

EXAMPLE 24
· Side wall plantation

EXAMPLE 25
EXAMPLES

1. Example 1
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2. Example 2
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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
	Cost Comparison

	
	Incandescent
	Halogen
	Fluorescent
	LED

	Purchase price
	$2
	$4
	$4
	$20

	Electricity usage
	60 W
	42 W
	13 W
	9 W

	Lumens
	660
	570
	825
	900

	Lumens/Watt
	11
	13.6
	63.5
	100

	CRI
	100
	100
	82
	>75

	Lifespan
	2,000 h
	3,500 h
	8,000 h
	25,000 h

	Bulb cost over 10 years
	$22
	$28
	$12
	$20

	Energy cost over 10 years - @15cents/kWhr
	$197.10
	$137.97
	$42.71
	$29.57

	Total
	$219.10
	$165.97
	$54.71
	$49.57

	Comparison based on 6 hours use per day


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
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13. Example 13
[image: image11.jpg]-

L




[image: image12.jpg]



14. Example 14
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15. Example 15 
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16. Example 16
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17. Example 17
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18. Example 18
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19. Example 19
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20. Example 20
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21. Example 21
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22. Example 22
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23. Example 23
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24. Example 24
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25. Example 25
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