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 147,072 Terajoule (40,853 
gWh) in 2007

 Equivalent to 28,597,333 
Tonne CO2 emission

 Residential Sector shares 25%
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 Commercial Sector increases 
its share from 56% to 64% in 
10 years

 Transport Sector decreases its 
share from 3% to 2% in 10 
years

 Industrial Sector decreases its 
share from 16% to 9% in 10 
years

 Residential Sector keeps its 
share at 25% in 10 years

Electricity Consumed by Different Sectors
Background Existing

Buildings
New
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Data Source: Hong Kong Energy End-user Data 2009 issued by EMSD
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 36,422 Terajoule (10,117 gWh) 
in 2007

 Equivalent to 7,082,056 Tonne 
CO2 emission

 1% reduction would mean 
70,821 Tonne CO2 emission 
reduction, equivalent to the 
absorption effect of 3,079,155 
nos. of tree

Electricity Consumed by Residential Sector
Background Existing

Buildings
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Data Source: Hong Kong Energy End-user Data 2009 issued by EMSD
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HA has about 700,000 Domestic Flats in 1,100 plus 
Domestic Buildings

HA is one of the major electricity consumers due to her 
communal Building Services Installations
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 In 2003/04, 520 gWh electricity was consumed by 
the BS installations in over 1,100 domestic blocks 
serving 593K flats

 878 kWh per flat per annum
 = 5.5% of the 9,546 gWh consumed by the 

Residential Sector
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 In 2007/08, 494 gWh electricity was consumed by 
the BS installations in over 1,100 domestic blocks 
serving 595K flats

 830 kWh per flat per annum
 = 4.9% of the 10,117 gWh consumed by the 

Residential Sector
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 In 2008/09, 494 gWh electricity was consumed by 
the BS installations in over 1,100 domestic blocks 
serving 611K flats

 808 kWh per flat per annum
 Decreasing at rate of 1.6% per annum since 2003
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kWh / Flat / Annum

873

858

836 834 830

798
789

781
774

768
763 759 756 754 753

878

808

877

753

680

700

720

740

760

780

800

820

840

860

880

900

2
0
0
1
/0

2

2
0
0
2
/0

3

2
0
0
3
/0

4

2
0
0
4
/0

5

2
0
0
5
/0

6

2
0
0
6
/0

7

2
0
0
7
/0

8

2
0
0
8
/0

9

2
0
0
9
/1

0

2
0
1
0
/1

1

2
0
1
1
/1

2

2
0
1
2
/1

3

2
0
1
3
/1

4

2
0
1
4
/1

5

2
0
1
5
/1

6

2
0
1
6
/1

7

2
0
1
7
/1

8

2
0
1
8
/1

9

2
0
1
9
/2

0

Background Existing
Buildings

New
Buildings

R & D
Topics

Way
Forwards

Renewable
Energy

How Are We Doing?

2019/20 Projection

2003/04

2008/09



Seminar on R&D Work 12

 If 808 kWh is further reduced to 753 kWh
 611K Domestic Flats implies saving of 33,605,000 

kWh
 Or $33M Dollar
 Or the effect of 23,523,000 nos. of tree
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 Trimming down lighting Illumination level at over-
illuminated areas

 Replace T8 Fluorescent Tube by high efficiency T5 
Fluorescent Tube

 Replace Electromagnetic Ballast by high efficiency 
Electronic Ballast in lighting system

 Application of Photocell Sensor to control lighting 
on/off

 Setting timer according to season to control lighting 
on/off 

 Modernize lifts with advanced VVVF control system

Energy Reduction Measures
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 40-Storey 
Domestic Block

 20 Flats per floor
 Totally 800 Flats
 First Edition in 

January 2000

 HA produces 
approx. 15,000 
Domestic Flats or 
20 Domestic 
Blocks per annum

 For the purpose of 
estimating the 
electricity 
consumption by 
BS Installations, 
New Harmony 1 
Standard Block is 
taken as Reference 
Building
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 January 2000 Edition’s design consumes 824,674 
kWh per annum

 1,032 kWh per flat per annum
 24.9 kWh per GFA(m2) per annum
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 March 2003 Edition’s design consumes 433,176 
kWh per annum

 542 kWh per flat per annum
 13.1 kWh per GFA(m2) per annum
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 Latest (2009) design consumes 476,332 kWh per 
annum

 596 kWh per flat per annum
 14.4 kWh per GFA(m2) per annum
 The rise as compared with 2003 Edition is the 

result of increase of illumination level at common 
areas from 40/50 lux to 85 lux in accordance with 
the Barrier Free Access Design Manual effective 
from 1 Dec 2008
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Share of Annual Electricity Consumption (kWh) by Different BS Installations in a NH1 Standard Block with 2009 Design

Copper Loss, 9,340 , 2%

Others, 27,561 , 6%

Water Pump, 71,457 , 15%

Lift, 103,175 , 22%

Lighting, 264,799 , 55%

Total,  476,332, 100%
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 Enhancement of Lighting Design in terms of illumination level and
control

 Optimization of Lifts involving number, capacity and lift car decoration
 Improvement of Fresh Water Supply System with Variable Speed Drive

System and High Efficiency Motor
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P
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handset inside 
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Manual 
switch at 
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New Lighting Design
Background Existing

Buildings
New

Buildings
R & D
Topics

Way
Forwards

Renewable
Energy



Seminar on R&D Work 24

Location Control Method Normal 
Illumination 

Level

Elevated 
Illumination 

Level*

Lift lobby  Switching at lift landing 50 lux 85 lux

Corridor  Switching at corridor entrance
 Switching at exit door
 Switching inside each domestic

flat

30 lux 85 lux

Staircase  Motion sensor with integrated
photo cell

30 lux 85 lux

* The elevated illumination level will be automatically resumed to normal
illumination level after an adjustable time delay.
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 First system at Lam Tin Estate Phase 7 & 8
 248 sq.m Mono-crystalline silicon PV panels on the roof of 

3 blocks and part of the covered walkway
 Capital investment $3M
 Total capacity 33 kW, grid connected
 Would generate 43,000 kWh per annum
 On average 14,333 kWh per block per annum
 Approx. 3% of the total demand of the BS Installations
 70 Years payback

Background Existing
Buildings

New
Buildings

R & D
Topics

Way
Forwards

Renewable
Energy

Photovoltaic Panel



Seminar on R&D Work 28

 Another one with smaller scale at East Harbour 
Crossing Phase 5 to be completed next year

 Multi-crystalline silicon PV panels for one block
 Thin-film Amorphous PV panels for another block 

(subject to final decision)
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 A system 6 times larger at Kai Tak Development 
(200 kW) to be completed in 2013

 Probably the second largest in HK after EMSD 
(350 kW), will exceed the Science Park (198 kW) 
and Penny Bay Fire/Police Station (85 kW)

 4 types of PV Panel will be installed for 
comparison:
• Mono-crystalline
• Multi-crystalline
• Thin-film Amorphous
• Thin-film CIGS

29
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Wind Turbine
 First one at Sau Mau Ping South 

Estate with high wind speed 
revealed by Micro Climate Study
• Vertical axis wind turbine
• Wind Rotor Diameter 1.05 m
• Wind Rotor Height 2 m 
• Working Wind Speed 3-10 m/s
• Startup Wind Speed 2 m/s
• Tower height including the turbine 9 

m

 Together with 6 Wind-solar 
Hybrid Lamp Poles serve 850 m2

external area by LED light
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Wind Turbine
 Second one at Kwai Shing Circuit PRH Development (under consideration)
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 The power of the wind flowing through a certain area is the kinetic 
energy captured and can be estimated by the following equation

 Power = ½ x Air Density x Area x Velocity3

 With low wind speed in urban area, Wind Turbine will not pay back
 MingPao Presscut
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Kowloon 100m Above Ground Has No Wind
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 For New Buildings, HA has been successful in 
“compressing” the average electricity consumption by 
BS installations from 24.9 to 14.4 kWh per GFA(m2) 
per annum

 HA wishes to be a role model in energy saving
 Objectives of research study are to help HA to find 

new means to further “compress” 14.4 to a smaller 
figure

 All systems including lighting, lift and pump etc. shall 
be considered holistically

 It has a huge implication, every means of energy 
reduction could be applied to both new buildings and 
existing buildings
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 HA has a Mono-crystalline PV panel system at Lam 
Tin Estate

 HA will have a Multi-crystalline (or with Thin-film 
Amorphous) PV panel system at EHC Phase 5 next 
year

 HA will have a multi-type (Mono-crystalline, Multi-
crystalline, Thin-film Amorphous & Thin-film CIGS) 
PV panel system at Kai Tak Estate in 2013

 Objectives of research study are to help HA 
formulating a strategy in respect of the provision of 
similar systems in public housing estates or 
contributing to the wider application of PV 
technologies in Hong Kong.
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 HA has established a methodology to estimate the CO2 emission 
from a building throughout its construction period and service life 
(100 years)

 Five Aspects are included:
• Materials Consumed During Construction (Steel Form Work, 

Timber Form Work)
• Materials for Structure (Steel Form Work, Timber Form Work)
• Communal BS Installations (Lighting, Lifts, Pumps etc.)
• Renewable Energy
• Planting

 Take NH1 Standard Block as a reference block, the estimated total 
CO2 emission is 49,187 tonnes, or 61.56 Tonnes/Flat, 1.49 
Tonnes/GFA(m2), 1.34Tonnes/CFA(m2)

 With the methodology and the bench marking figures, the project 
teams can enhance their design to achieve carbon reduction

 Objectives of research study are to help HA to determine if Life 
Cycle Costing/Life Cycle Analysis should be included
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 Further enhance our design
 Employ newer technology
 Apply advanced products
 Collaborate with academia, government departments, 

institutions and industry pioneers to further reduce 
our energy consumption and carbon emission

 With our joint effort, our children will be able to see 
beautiful snowy mountains and our little blue planet 
will be a better place to live 
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Thank You
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