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1. HONG KONG SITUATION IN THE CONTEXT OF GREEN
ARCHITECTURE TODAY. WHAT IS GOING ON?



LOCAL OR GLOBAL?

INFLUENCE OF DIFFERENT INTERNATIONAL GREEN BUILDING APPROACHES
UK, US, CHINA, JAPAN, AUSTRALIA.



What is green building?

HONG KONG: Green building assessment tools and sustainable practices

» 3 4
* Green building is the practice of creating structures <7 ﬁ d
and using processes that are environmentally responsible \[J {,O -
and resource-efficient throughout a building's life-cycle . B8]«
from siting to design, construction, operation, 0 Ol FAR
maintenance, renovation and deconstruction u.s. ErA) e | 9O O ECE
Table: Impacts of the built environment: m
Aspects of Built Consumption: Environmental Effects: Ultimate Effects :
Environment:
Siting Energy Waste Harm to Human
*Design *\Water *Air pollution Health
«Construction *Materials *Water pollution *Environment
*Operation *Natural Resources Indoor pollution Degradation
*Maintenance *Heat islands sLoss of
*Renovation *Stormwater runoff Resources

eDeconstruction *Noise

Green buildings are designed to reduce the overall impact of the built environment on human health and the natural
environment by:

= Efficiently using energy, water, and other resources

» Protecting occupant health and improving employee productivity

» Reducing waste, pollution and environmental degradation



What is Sustainable Building?

The term relates to both process and product;

It is more meaningful at a national or regional or urban level,

Strictly speaking, a fully sustainable building would have to, over its life-
cycle:

Not cause a diminution of fossil fuel supply;

Not cause a diminution in net potable water supply;
Not cause a diminution in supply of virgin materials;
Cause zero net emissions;

Cause zero negative ecological impacts;

Cause no negative impacts on construction workers, occupants or users (or
investors??);

These are fairly tough targets to meet...



Bad Habits in the Building Sector

Cause Intermediate End Result

Too much AC Excess energy use Excess GHG
High operating costs
Occupant discomfort

Bad orientation Excess solar gain or Excess AC & GHG
not enough High operating costs
Occupant discomfort

Too much glass Bad energy performance  Excess AC & GHG
Too much solar gain High operating costs
Occupant discomfort
Wretched Too much area /volume  Excess heating and AC Excess
Excess GHG
High operating costs
Excess materials Embodied GHG

Excess cost



Green Building and Sustainable building (based on performance)

Fuel consumption of non-renewable fuels

Water consumption

Land consumption

Materials consumption
Greenhouse gas emissions
Other atmospheric emissions
Impacts on site ecology

Solid waste / liquid effluents
Indoor air quality, lighting, acoustics
Longevity, adaptability, flexibility
Planning for good management
Cost

Social and economic considerations
Urban / planning issues

Suipjing uaaup

Suipjing 3|qeuleisng



The Three Pillars of Sustainable Development

(Source: http://www.iucn.org/programme/)

From left to right:

the theory, the reality and the change needed to achieve Utopia.
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2. PLETORA OF ASSESSMENT TOOLS. WHAT LABEL SHOULD
HK FOLLOW ?
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Green building certification tools

e LEED-USGBC
* BREEAM - UKBRE
* CASBEE —Japan
e GB Tool —Canada
e HK-BEAM - Hong Kong
e Green Building — Taiwan
Green Building Label(GBL)—China
e Green Star - Australia

12



Green building certification tools

LEE D@ for New Construction

|
Total Possible Points**  110*

%/ Sustainable Sites 26
Water Efficiency 10
Energy & Atmosphere 35

€ Waterials & Resources 14

@ Indoor Environmental Quality 15

* Out of a possible 100 points + 10 bonus points

** Certifiad 40+ points, Silver 50+ poinis,
Gold 60+ points, Platinum 80+ pofnts

B Innovation in Design 6

€2 Regional Priority 4

Material”

Site

LEED — USGBC

“Energy

13



Green building certification tools

Green Building Label (China)

e Green Building Label(GBL)—China
(Public buildings)
e Y—— 22~ 34 scores

e Y %k—— 35~45scores . .

« %k *k—— 46 ~ 57 scores Green Building Design

* Kk 5 8 5 7 5 6 10

14
Table 1 Item Requirements for Grade Division (Public Buildings) (Source: Evaluation Standard of Green Building)

14



 Green building certification tools o _
e Green Building Label(GBL)—China
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CASBEE-NC (Japan)

Comprehensive Assessment System for Building Environment Efficiency

: i§2?9+ | EREM DI ERIREE

 Four basic assessment tools: ‘ &7 (L) CHF B RENOEARK-
. side the boundary evalua 8 ks ﬁﬁg (Q) 'C‘"SFflﬁi ‘

P re—d eS | g n (C AS B E E — P D ) | gti.-llltldltrjlg Enwl?rounr:er?t‘al L(:adi‘:gsby L I ?:%fiﬁ :;S'ig'e lgh; boundary evialualeg by Q: |
oundary S uiiding nvironmental |

New Construction (CASBEE-NC) * ' /| Qualty & Peromance
Existing Building (CASBEE-EB) REHR, '

CO2EtHLE

Re N Ovat|0n (CAS B E E-RN ) Resource consumption,

embodied COz emission, etc.

—_—

N

HESEE.
HEsh HEKEE

Emission of air pollutants,
noise, heat, etc.

38‘-_/‘-—/

bliil3 &)
Neighboring __
Building !

,
- -

 New assessment tools (2005):
1) Heat Island Effect (CASBEE-HI)
2) Expo Site (CASBEE-R(EXPO))

Pollution to the soil

BEE=3.0 BEE=1.5 BEE=1.0
100 = .

1 3 Bt 7 ices

- Ranking: by
Rank S BEE >3 s
Rank A 3>BEE>1.5 %§ R Halls

a 50 | BEE @#E%.Hospitals
Rank B+ 1.5>BEE>1.0 g -08 55/ Hotols
RankB - 1.0>BEE>0.5 | S
Rank C 0.5>BEE>0 ”_é

. L 50 100

IREMORAAT L
Building Environmental Loadings



Green Building (Taiwan)

Green Building Assessment System Rk A SR vk

GREEN BUILDING

* 9 Major Indexes:

Table 0-1 9 Major Indicators of Green Building Assessment System, Their Relationship with Global Environment

Relationship with Order
Major Kires sf Tndioatis Global Environment Arrangement
Index : : ; Operation
Climate Species| Energy |Material| Scale | Space g
l. Biodi_versity X Large |Outdoor| First
Ecology | 2. Greenery * 1 1 1
|
s| Energy | 4. Daily Energy * | 1 I
" aVh l5l E&OViE mm I } I
. mission
R:iﬁ(s::ieon Reduction | | l
6. Waste Reduction | | |
7. Indoor Environment | | |
Health |-3- Water Resource % | | |
9. Sewage and Gar- ! ! l
bage Improvement Small| Indoor | Latest

« RANKING:
Number of EEWH indexes passed
http://www.cabc.org.tw/gda/index.htm



Comparison and analysis of

international tools
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Innovations & Performance
Site Aspects Materials Aspects Energy Aspects Water Use Indoor Environm ental Quali Enhancement
25 25 25 5, 25 25
20 20 20| 20f.. 20 20|...
15 15 16 43+ 11.23 bonus v 15| e 16 15
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Site Site Emissions Efficient Sn‘lncum Waste Annual Energy Provision Water  water Effluent Satety & Hygiena  Indoor Ar mexmn T'mrmw Lighting  Acoustic  Building Innovative
Lecation  Planning & from sile use of Management Energy Elficient E'Hmanl for Eneray Quality  Consevalion Security Quality Comfert  Qualiy & Ncise  Amanities Techniques
Design Materials anrr.lla Use Systom Equipment Management
Q. Building Environmental Quality & Performance LR. Reduction of Building Environmental Loadings
[ | I 1
Q-1 Indoor Environment -2 Quality of Service Q-3 Outdoor Environment on Site LR-1 Energy LR-2 Resources and Materials LR-3 Off-site Environment
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o [} 0 I a
Woised  Thermal  Lighting & Al Senice  Durabillly  Flexibillly & Eco- Town&  Culure & Buiding  Natural  Efficiency  Efficient Water Eco- Air Noise &  Wind Lighting _ Hoat Island_Load on
Acoustics Gomfort llumingtion Quality Ablity Adaptabil ty system Landscape  Reglonal The'mal Energy Inbuilding Operation Resources materials Pollution  Offensive  Damege  Damage  Elfect Local
Charaotor Load systom Odors Infrastructure
GREEN BUILDING LABEL
Biodiversity Greenery Soil Water Content Energy Saving C02 Emission Raduction Waste Reduction Indoor Environment Water Resources Improvement
50 100, Sewage
W = TCO2 =(XGix Ai )x X e Eneroy Sasing of Lo - .o CCO:=Fx S xWx (1-R) =Ple +Plb+Pla+Pld | 4 5 Number of lisms i
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32 X X faX oo xTo wllellsl]l=]s
30 - TCOz2> TCOz ¢ = 600 x A Qo Enorgy Saving of /G E - i 3 i e8 . ,
(Common soll wate: content design EAQ) < 0.8 &F21.2 =2 N - - - -
= Pl < Plc=0.9+0.9+0.8+0.6 H ope ozn SEF 970
20 — @i = Fixad GOz Voluma for differnt Q:, Gz, Qs . . N = P ITUETRETRA g0 g 2 822 838 858 S5E
prippasecattyny spocial soil water content dosgn Eneray Saring of < 08 W=ZwiR=LXxZixYi 3 FEeFE; ggg Bis
10 i I—’—‘I Al = Tron crown Prajaction Ara O, Gs, 00,07, v, O SgbpEeopn EeY) .| GO0 = 00s emission coetiiciant of = Conatruction pallution indicator 20 g 2 L E s 4 i ! % qF
{sq.m) = Sall T s HSC ‘_5 bullding Plc = Construction pollution  criterion B E
0 1 TCO2 ¢ = Criterion value of foal GO &c .5‘;;;.";‘,';';," xw:;fiin,‘,: < F =Form coefficient vale oLl | g “ =
@ z g g fised volume of the groen bullding index of base fi = Farm factor ia 8 Frglack unbial anoed sarkwnri °r §F 5§ &2 iF gF 3§
] H . grasnary (ka) Q' = Toml soll water of various soll W = Lightnasa coelficient o) ) . ig 1 3l ge g H g H %g P8 g
H g B ¢ Ecological greenery favorable wl = Lightness factor Pl = Construction wasie ‘ate ¢4 3 8§ =73 2 = A8 4 - 4
z waler content desian (m) = el vt 38 & 33 3 g2 BZ of _
£ : % cosflicient Ol o el A veriou ol el R =Usage Cotlficient of non-metal emolition waste raze 3 § 283 &=z g8 S8 g8 H
g ® A'=Mirimum areen land area (sa.m)  content design (m) recyclad materal, Pia = Construction air polkstion rate | 5 3. 8 E YT f us 2 g
* A0 = Sl area (sa.m) = 854 ikdg? co TR S el XI = Usage rato of various kinds of T oz 4 K k3 g
Ap = Palyground area of schcol-type = Totl site area recyclad materals y H 7 5e g o )
building (sa.m) 1 = minimum open space ralio = Affpoliva,fata.6f CO2 edileslc El s g El
i = Legel open space ratio k = criterion vaiue of site 8ol voluma of various construction mateilals 3 E
Intiltration coefficlent 2| = Favorable multiplier of repeated use Total > 80
1 = 158400 (8) of varlous recycied construction materals -

SSY Lau, Baharuddin & J.
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RESOURCES %

(Material + water)
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SITE

M 5

ENVIRONMENT

RELATIVE SCORE DISTRIBUTION
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1.1s—" ENERGY

* Assumption :
1) Indoor Environment = 1.0

HKBEAM
——————— CASBEE-NC

SSY Lau, Baharuddin & J. Tai, 2007
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