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Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

Electricity Consumed by HK

EF W HER
n Electricity Consumption by Sectors
ooy 1 B0 E
Y dsneE = IS
= 147,072 Terajoule (40,853 .

abre

: 5 e e T - ey

W h) I n 2 O O 7 Year Residential Commercial Industrial Transport i Tatal
g 1997 28937 65 036 18 965 3124 116 061
1998 32793 0408 18489 4756 125 446
- 1995 31400 72 339 17 547 4002 125288
| Equ IVaIent to 28 597 333 2000 32224 76 689 17 769 3983 130675
’ , 2001 32 799 80 589 16 759 2491 124 138
- - 2002 33 394 83 549 16 112 4057 137 112
T onne C O 2 emission D Taes o] FrYEn
2004 34 134 86671 15430 4987 141 202

2005 35811 88 561 14636 5163 144171
2006 35438 93 317 14015 2448 145 204

= Residential Sector shares 25% B T

= BT AEE unit . Terajoule >
Data Source:-Hong Kong Energy-End-user-Data 2009.issued by EMSD
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Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

Electricity Consumed by Different Sectors

= Commercial Sector increases =
Its share from 56% to 64% In " “‘
10 years

= Transport Sector decreases Its
share from 3% to 2% in 10

= Industrial Sector decreases Its
share from 16% to 9% in 10 " .«
years -~

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

Data Source: Hong Kong Energy End-user Data 2009 issue d by EMSD

EEERZAY :
Hong Kong Housing Authority Seminar on R&D Work



Electricity Consumed by Residential Sector
= 36,422 Terajoule (10,117 ¢
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Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

How Are We Doing?

= |n 2003/04, 520 gWh electricity was consumed by

the BS iInstallations 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

55%

EEEEZAR :
Hong Kong Housing Authority Seminar on R&D Work



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

How Are We Doing?

= |n 2007/08, 494 gWh electricity was consumed by

the BS iInstallations 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

4.9%

EEEEZAR :
Hong Kong Housing Authority Seminar on R&D Work



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

How Are We Doing?

= |n 2008/09, 494 gWh electricity was consumed by
the BS iInstallations 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

EEERZAY :
Hong Kong Housing Authority Seminar on R&D Work



Background Existing New Renewabl
J Buildings Buildings Energy

How Are We Doing?

R&D Way
Topics Forwards
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Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

How Much Could be Saved?

= |f 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

EEERZAY
Hong Kong Housing Authority Seminar on R&D Work ,



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

Energy Reduction Measures

= Trimming down lighting lllumination level at over-
Illuminated areas

» Replace T8 Fluorescent Tube by high efficiency T5
~luorescent 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 VVVFE control system

EBEEEZEY ;
Hoig Kang Housing Althorty Seminar on R&D Work .
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Existing
Backgrouno> >Bui|dings> >

S>>Renewat§ >

Building

R&D Way
Topics Forwards

40-Story
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 iIs
taken as Reference
Building

EEFEEZAE®
Hong Kong Housing Authority

Seminar on R&D Work .



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

How Are We Doing?

= January 2000 Edition’s design consumes 824,674
KWh per annum

= 1,032 kWh per flat per annum
= 24.9 kWh per GFA(m?) per annum

EEERZAY :
Hong Kong Housing Authority Seminar on R&D Work



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

How Are We Doing?

= March 2003 Edition’s design consumes 433,176
KWh per annum

= 542 kWh per flat per annum
= 13.1 kWh per GFA(m?) per annum

EEEEZA® Seminar on R&D Work .

Hong Kong Housing Authority



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

How Are We Doing?

= Latest (2009) design consumes 476,332 kWh per
annum

= 596 kKWh per flat per annum
= 14.4 KWh per GFA(m?) 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

EEEEZEE® Seminar on R&D Work

Hong Kong Housing Authority



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

How Are We Doing?

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%

Total, 476,332, 100%

Water Pump, 71,457 , 15%

Lighting, 264,799 , 55%

Lift, 103,175 , 22%

EHEEZAY ;
Hong Kong Housing Authority Seminar on R&D Work |,
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Existing
Building

. 2

New
Building

Renewabl R&D Way
S Energy Topics Forwards

How Are We Doing?

2000 Design

kWh  Flat | Annum

1,200 l
1000 [N
’ 2009 Design
D i
600 — A ¥
5%
400
200
0
i ) 3 4 g ; 7 g g
EEFEEZAW Seminar on R&D Work
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Existing New
Ba°k9r°””d> >Bui|dings> >Bui|ding

Renewabl
= Energy

R&D Way
Topics Forwards

How Are We Doing?

(Wh | GFA()  Amnum

2000 Design

300 l

25,0 F, ’\/II(\ d
‘K 2009 Design

200 1
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Background> >

Existing New Renewabl R&D Way
Buildings Buildings Energy Topics Forwards

How Are We Doing?

2000 Design

900,000
800,000
700,000
600,000
500,000
400,000
300,000
200,000
100,000

0

kWh/ Annum
2720000 1
20uJpesign
O Lighting
538,186 OLift
O
63,213 Lol 86,241 Water Pump
213 ) l Others
016,974 16,97 64,798 64,79 64,799
O Copper Loss
i 165,783 130,918 130,918 103,179 103,17 103,175 103,179 103,179
76,972 76,972 76,972 76,972 76,972 76,072 76,972 72,449 71457

4 5 6 1 8 9

1 2 3
= 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 VVariable Speed Drive
System and High Efficiency Motor

EREEZAW

Hong Kong Housing Authority

Seminar on R&D Work
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Backaround Existing Renewabl R&D Way
g Buildings Energy Topics Forwards

New Lighting Design

Manual
switch at
corridor /
lobby
WINGD .
\ jﬂ:: Y
i e %/ﬂ D
e SN
§ IO TN
L 71 {:[ —
Doorphone b= WING B

handset inside &
each domestic flat .o %

EREEEAR DEH/@ s -
Hong Kong Housing Authority EW:%{ i H %ﬁﬁ Seminar on R&D Work



Background> >

Existing
Buildings

New
Buildings

Renewabl R&D
Energy Topics

Way
Forward

New Lighting Design

p

Location Control Method Normal Elevated
[llumination [llumination
Level Level*
Lift lobby = Switching at lift landing 50 lux 85 lux
Corridor = Switching at corridor entrance 30 lux 85 lux
= Switching at exit door
= Switching inside each domestic
flat
Staircase = Motion sensor with integrated 30 lux 85 lux
photo cell

* The elevated illumination level will be automatically resumed to normal

£3

& & Hugatign level after an adjustable time delay.

Hong Kong Housing Authority

Seminar on R&D Work
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Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

59
14.4 k

EREEEZER®
Hong Kong Housing Authority Seminar on R&D Work .
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| Photovoltaic Panel
= First system at Lam Tin Estate Phase 7 & 8

e
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Backaround Existing New R&D Way
g Buildings Buildings Topics Forwards

Photovoltalc Panel

n Another one wﬂh@maller scale at ast Harbour
Crossing Phase Sitagdbe complet ext-year,

* Multi-crystallige Si
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Backaround Existing New R&D Way
g Buildings Buildings Topics Forwards

Photovoltaic Panel
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Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

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

o Startup Wind Speed 2 m/s

» Tower height including the turbine 9
m

Together with 6 Wind-solar
Hybrid Lamp Poles serve 850 m?
external area by LED light

EBREEZE®
Hong Kong Housing Authority Seminar on R&D Work



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

Wind Turbine

= Second one at Kwai Shing Circuit PRH Development (under consideration)
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Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

Wind Turbine

= The power of the wind flowing through a certain area is the Kinetic
energy captured and can be estimated by the following equation

= Power =% x Air Density x Area x Velocity?®
=  With low wind speed in urban area, Wind Turbine will not pay back
= MingPao Presscut |

BEFJE 52 NLBEE Kie INEE

;gnggqp -100m Above Graund Has N

_;g}lxnd
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Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

Renewable Energy Lighting

EEEEZAW
Hong Kong Housing Authority Seminar on R&D Work



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

(1) 14.4 KWh “Compressor”

= For New Buildings, HA has been successful in
“‘compressing’ the average electricity consumption by
BS installations from 24.9 to 14.4 kwWh per GFA(m?)

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

» |t has a huge implication, every means of energy
reduction could be applied to both new buildings and
existing buildings

EEERZAY :
Hong Kong Housing Authority Seminar on R&D Work



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

(11) Photovoltaic Panel

= 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.

EEERZAY :
Hong Kong Housing Authority Seminar on R&D Work .



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

(111) Carbon Emission Estimation

= HA has established a methodology to estimate the CO? 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
COZ emission is 49,187 tonnes, or 61.56 Tonnes/Flat, 1.49
Tonnes/GFA(mM?), 1.34Tonnes/CFA(m?)

= 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

EEERZAY :
Hong Kong Housing Authority Seminar on R&D Work



Backaround Existing New Renewabl R&D Way
g Buildings Buildings Energy Topics Forwards

Way Forwards

'= Chide

EBREEZE®
Hong Kong Housing Authority Seminar on R&D Work
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