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Urbanization versus Environmental Quality
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no significant trend
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urban winds go slow Retocstion of anemomeer
fr\dﬂiw King's Park
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1968 1973 1978 1983 1988 1993 1998 2003

23 28

‘ nights getting warmer .28 °C I decade

max. temp.
-0.003 °C / decade 4 24

Mean Daily Minimum Temperature {C)
Mean Daily Maximum Temperature {C)

1qg | |~® Mean Daily Minimum Temperature
—e— Mean Dally Maximum Temperature

18 23
1947 1952 1957 1962 1967 1972 1977 1982 1987 1992 1997 2002

Urban winds and night temperatures in Hong Kong
(Source: HK Observatory)




Urban Heat Island Effect
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« Materials with high thermal absorptivity
» Restricted sky view
e Lack of greenery




Urban Heat Island Effect
IhEE

—  Surface Temperature [Day)
= === Air Temperature (Day)

—  Surface Temperature (Night)|
=-=== Air Temperature [Night)

Temperature

_ -—

Rural Suburban Pond Warehouse Urban Downtown Urban Park Suburban Rural
or Industrial  Residential Residential

Source: www.epa.gov/heatisland/about/index.htm)
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Increasing Hot Nights (Temperature > 280C)

gl CaEERI28 Bk _LRYER D)

1950 2015 2030+
(f&8F Projected)

0 37 >45

HK Observatory (http://www.hko.gov.hk/climate_change/proj_hk_info_e.htm#temp)
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Buildings Department, the Government of the HKSAR
Consultancy Agreement No. BA/01/2006

Consultancy Study on
Building Design that Supports Sustainable Urban Living Space in HK
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Practice Note for Authorized Persons,
Buildings Department  Registered Structural Engineers and APP-152
Registered Geotechnical Engineers

O
AUILDINGS

FINAL REPORT

Sustainable Building Design Guidelines

Reglsterad i , the compliance wil

Building Authority (BA) will take into account, where applicable, as a pre-requisite in
exempting or disregarding green and amenity features and non-mandatory / non-
essential plant rooms and services from gross floor area andfor site coverage
calculations (GFA concessions) for new building developments. Terminology used in
the SBD Guidelines is listed in Appendix A.

Ohjectives

2, The SBD Guidelines establish 3 key buwilding design elements to enhance
the environmental sustainability of our living space. They are building separation,
building setback and site coverage of greenery. The objectives are to achieve better air
ventilation, enhance the environmental quality of our living space, provide more
greenery, particularly at pedestrian level; and mitigate the heat island effect.
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Building Separation: Why?

Against the undesirable street canyon effect formed
between tall buildings on both sides abutting a street

by control of
continuous projected facade length (Lp)

Against the undesirable walling effect of “long buildings”,
buildings in large development sites should be separated by

Intervening spaces + permeable elements.
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Against the undesirable street canyon effectformed
between tall:buildings on both sides abutting a street
pyPeontrol.ef




Against the undesirable street canyon effectformed
between tall:buildings on both sides abutting a street
pyPeontrol.ef
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Against the undesirable street canyon effectformed
between tall:buildings on both sides abutting a street
pyPeontrol.ef




Against the undesirable street canyon effect formed
between tall buildings on both sides abutting a street
by control of

continuous projected facade length (Lp)

* Lp shall not be larger than 5 times of the

|
J

Lp € 5xU1 OR 5xU2,
WHICHEVER IS SMALLER

PPOSITE SITE B.L.
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Permeability (P)

Sum of areas of intervening spaces & permeable elements

(P) A it S e X100%
Area of the assessment zone

¢ of adjoining T
Max. street/lane BL
Building -
Height Tower 1 Tower 2 Tower 3 &4 Tower 5 I

High:

[
eom(H) |

L;S&E - 4
//// ////////////%//% |

Common B.L.

Elevational Projection (across the entire site) Fig. 9




Intervening Space

Sum of areas of intervening spaces i i p——
""""""""""""""""""""""""""""""" x 100% > 2/3 x (P) B e e, EIt::::::.z:r;:;:ﬁ;‘gﬂr::x:,::':m )
Area of the assessment zone .
¢ of adjoining Common
Max. ] street/lane B.L. I
Building
Height I Towert Tower 2 Tower 3 &4 Tower 5 .

.S.2, il = 1.S.>15m 1ls.>

S R

comr)_| |
[
I . " e
20m(H) 4 R |- >- I s g

LEVE| 0 I 4 ':-:::- -:::-:':-:?a-

Common B.L.
Fig. 10

Elevational Projection (across the entire site)
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Zone (W) P.E.| Permeable elements

Permeable Element

Sum of areas of permeable elements
emememmmm e eneeeneneneeeeeeeeeees X 100% < 13X (P) 0 PLE . Z23m)

Area of the assessment zone

& of adjoining Common
Max. I street/lane B.L.
Building I
: Tower 1 Tower 2 Towers 3 &4 Tower 5
Height o e .
o
' —
60m(H)
5 UH_ .....
Level O

.

Common B.L.
Fig. 13

Elevational Projection (across the entire site)
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Building Separation: How?

Prescriptive

Permeability (P)

Minimum P of buildings in each assessment zone
Height (H) of the - on w;o projection Planes :
tallest building Site are:a < 20,000m" and Site area > 20,000m
with Lp > 60m
Each Plane Plane 1 Plane 2
H < 60m 20% 20% 25%
H > 60m 20% 20% 33.3%

The more wind, the better the urban living environment for sub-tropical-high-
density context of Hong Kong

... the gap between 2 building blocks be at least 50% of the combined width
of the blocks (The equivalent permeability is 33%.)

... 60m is roughly equivalent to the height of a typical existing 20-storey
building in the urban area of Hong Kong. The intention is to safeguard
reasonable wind availability to the majority of existing building stock.
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Green Coverage: Why?

To improve the

environmental quality of the urban space,
particularly at the pedestrian level

To mitigate
heat iIsland effect



Green Coverage: How?
Site Coverage of Greenery

For sites = 1,000m?

(not applicable to sites with a single family house only)

Minimum Site Coverage of Greenery

Site Area :
Primary zone Overall
1,000 m*- 20,000 m’ 10% 20%
> 20,000 m* 15% 30%




10% 20% 30% 40%
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Coaling Effect of Green Roof

=3 roNALD LU
[ &PARTNERS :

Vertical Greenery

Grass Paver



a

Uncovered Greenery Areas

Greening on Slope

i

Grass Paving
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Building Setback: Why?

To improve air ventilation

and
mitigate street canyon effect

To enhance
environmental quality at pedestrian level
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Building Setback: How?

s Centreline of Street

i

bddium
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Siu Sai Wan Complex, Hong Kong

=3 roNALD LU
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Daylight-Lit And Natural
Ventilated Central Atrium

PREVAILING WIND
Solar Vacuum Tubes

Pre-Cool/
Pre-Heat Fresh
Air Intake for
Arena

Frosted Glass Skylight *

Green Roof Irrigated with
Grey Water/ Rainwater
Recycling System

Vertical Sun-ShadingFins / ' E = :

Operable WindaWs Insulated L gR . o e ahens ]
Low-E Glass ‘on North-Western q .
Facade

Photo-Sensor to Control

Lighting Horizontal Slats for

Sun-Shading and
Rain-Screening

Table nggﬁ L T kdruelft]ifurpose
Multi-Purpose
Activities Room
(I:D'Ileialgrrgg‘rﬁ ISn'.ﬂionE:ning Pool
Community Hal Small Library

Vertical Street
Existing Footbridge



imilar Height of Adjacent Schools
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Duce-maklng
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Remake Public Spaces

China Resource
Building

Wanchai, Hong Kong
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China Rescurces
Building
(Main Buldag)
_"_‘i";’f“ :._..--“ ,&3,5_
oontin | OSSR Podestran
e ne-
"~ _ Demuolished Podium Portion _ ... Demolished Podium Portion

Podium Level
Before Renovation

Building Permeability:

1%

at Low Zone

Podium Level
After Renovation

Building Permeability:

33%

at Low Zone
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Practice Note for Authorized Persons,
Buildings Department  Registered Structural Engineers and APP-152
Registered Geotechnical Engineers

Sustainable Building Design Guidelines

ract®e Jote promulgates didely
tainability of the built

1l [3
Registered Geotechnical Engineers (PNAP) APP-151, the compliance with which the
Building Authority (BA) will take into account, where applicable, as a pre-requisite in
exempting or disregarding green and amenity features and non-mandatory / non-
essential plant rooms and services from gross floor area and/or site coverage
caleulations (GFA concessions) for new building developments. Terminology used in
the SBD Guidelines 1s listed in Appendix A.

Objectives

2, The SBD Guidelines establish 3 key building design elements to enhance
the environmental sustamability of our living space. They are building separation,
building setback and site coverage of greenery. The objectives are to achieve better air
ventilation, enhance the environmental quality of our living space, provide more
greenery, particularly at pedestrian level; and mitigate the heat island effect.
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