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Public Housing Estates in Hong Kong
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To provide affordable rental housing to low-income families with housing needs, and to help low
to middle-income families gain access to subsidised home ownership.
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To provide affordable quality housing, management, maintenance and other housing related
services to meet the needs of our customers in a proactive and caring manner.

AR - R MROER REFTRENITUAZRART S E - R R AHFE -
EEOREHE DR LR B RHRY A SMENER -

«  To provide an age-friendly and barrier-free estate environment to address the needs of
residents of different ages and physical ability.
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To ensure cost-effective and rational use of public resources in service delivery and allocation
of housing assistance in an open and equitable manner.
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To maintain a competent, dedicated and performance-oriented team.
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Quality = Fitness for Purpose
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Building a Sustainable Community
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To meet present social, economic and environmental needs

but NOT at the expense of future generations. Primp (38
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C aring, Committed, Creative, Customer-focused
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We are committed to achieving “SMARTER e i an s Sy s
and better public HOUSING design in the 21st |
Century HONG KONG” as we /beffeve -
“Living in Harmony" and a peopie -centric -
approach. ¢ 4
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Background
* In 2001, Hong Kong Housing Authority piloted the use of Micro-climate St
the Open Design Competition for Shui Chuen O .

- After the outbreak of SARS in 2003, all new public housing projects have
Micro-climate Studies since 2004.
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Process of Micro-climate Studies

1. Simulation at Planning & Design
Stage -

Involve application of proven scientific
technologies, including Computer
Simulation by calibrated software,
to compare different design options
with topics including:

a) Wind Environment

b) Natural Ventilation

¢) Daylight and Sun-shading
d) Solar Heat Gain etc.

2. Validation at Post Occupation
Stage

A) On-site measurement upon building completion

B) Resident Survey one year after occupation

Yalidation of
Slrnulation Tools

Planning and
Conceptual Design

==
l_!_bf

« Wind Availability
* Sunlight study

On-site Validation
of Simulation results

Resident Survey one
Year after occupation




Fine Calibration of Computer Software for Simulation
Fortune Estate & Aldrich Bay Phase 5

CFD simulation y CFD model
* External wind profile and direction k. @ “"%

* Turbulence intensity
* Turbulence modeling

On-site
Measurement
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Parameter Instrument Range

Alr temperature Habo logger 20 ta TO'C
Relative humidity Hobo logger 25% - 95%
Wind speed R.M. Young U-V-W anemometer 81000 0.01 — 30 mis
Globe temperature IEQ analyzer (developed by Polyl) -50 to 50 °C
Lux Lutron LX-102 0 - 50000 Jux
Total solar intensity Middleton pyrancmeter model SK-08 0 — 2000 Wim?

Instrument List for Ground Fleor Level Measurement Points

Typical mobile environmental measurement rig setup



Resident Survey — one year after occupation

Kai Ching Estate
Item Areas Survey Findings (Satisfat
(a) Overall satisfaction levels of the | 9394 £
“‘Estate as a whole”
(b) Pedestrian wind environment | oyeor 95%
at the External Areas Main entrance of the block (96.1%)
Covered walkways (9
Outdoor leisure area:
Children’s playgrounds (99.5%) :
(c) Planning and Design of 90% S S
Domestic Blocks
(d) Natural lighting and ventilation | 909%;,
in the public areas inside
blocks
(e) Greenery and 85% g
soft landscaping design

Satisfactory rating above 80% is well acceptable.
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Kai Tak Airport in the old days

Serving as an icon for 77 years
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Kai Ching Estate retains Heritage image of Kai
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The Kai Tak Development

Kai Tak development is a huge and highly complex project spanning 320 hect
quality living environment for around 86,000 residents, revitalizes surroundi

cultivates a comprehensive network of parks and gardens.
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Kai Ching and Tak Long Estate

Theme — “Homes in the Park”

The two estates, namely Kai Ching Estate (6 blocks) and Tak
are public rental housing estates with total site area of 9.1 hectar

13,300 flats for 34, 000 residents in 15 domestic blocks. i"‘f“
to 6.3. Population intake was completed in February 2014.
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Site Constraints of Kai Ching Estate

® The site was originally 2005 Scheme VELOCITY

planned for Home AVERAGE AIR VELOCTTY: 0.50ms __ Padestian Level MBS
Ownership Scheme 3.500
(HOS) development 3.250
with foundation works 2oy
completed before 2003. gggg
2.000

® After the suspension of e

1.2350

HOS development in
1.000

2002, the site was

0.7500
developed into Public 0,5000
0.2500
Rental Housing 0.0000

2003 Sehams

AVERAGE AIR VELOCITY 0 48mis  Low Lavel (10/F)
¢ WIND ROSE

g rdd Bun citties & fraguensy
[EXE!

based on the as-built
foundation works for
the previous scheme
design with less
desirable urban micro-
climatic conditions.
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® Over 70% of the
existing piles were
reused.
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Kai Ching Estate ¢ =

Over 70% of the existing piles
were reused. e

Original Master Layout before 2003

LEGEMD:

- Site Area : 3.47 hectares

« Plot Ratio (Domestic): 6.39
« Greening Ratio : 30%

« Flat Production : 6,200

Refined Master Layout after 2003  icew



Refined Design based on Urban Micro-climate Study

Original Design - Refined Design +37.9% Compare

20063 Schame Praposad Schama fo 2003 Schema
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Urban Micro-climate Design Strategies

Out of the 31 nos. urban micro-climate design strategies, Kai Ching &
incorporated 18 nos. with Residents Satisfactory Rating up to 9 .

Kai Ching Estate
Increase ventilation with site planning

“ Manipulate layout massing to increase wind flow .
S| Wind corridor to align with the prevailing wind

BEN Connect open spaces

Ar‘range buildings to channel wind

“Euilding setback (adopted in planning terms)

S Increase permeability of building blocks / no wall buildings
Steppad building height profile (stepped by H/2 demands large site area)
BN Increase building permeability (building permeability optimized)
“F’ermeabla sky garden (users’ preference in resident survey)

m Reduce building frontage (optimization for domestic use)
“Ventilatiﬂn bay / permeable podium

m Reduce ground coverage (ground coverage minimized without podium)
m Increase ground zone air volume (ground level permeability optimized)




Wind Corridor to align with the prevailing wind

Strategy 1
Strategy 2
Strategy 3
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Urban Micro-climate Design Strategies

Connect Open Spaces
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Urban Micro-climate Design Strategies

H
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Increase permeability of building blocks J'. no wall buildings

Strategy 11
entilation bay / permeable podium
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VELCICITY RATHY
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SVR & LVR of the Proposed Scheme
Site Spatial average Velodty Ratio (SVR) 0.18
Local Spatal average Velocity Rato (LVR) 0.16 |

Average Velocity Ratio of the Focus Areas
Rhythm Garden FFifE i 0.13
Choi Hung Estate T2 i 0.12
Ping Shek Estate I 0.16
Richland Gardens B\ {%[%] 0.13




Computer Simulation Result of the
Urban Micro-climate Conditions

Wind Direction

Pedestrian Level

Wind Speed
(=5 mis)
Sunmmer East erly Wind 3.00 m/s
(Max.)
Winter Northern Wind 2.93 m/s
(Max.)
Winter Easterly Wind 3.00 m/s
(Max.)
Sunmmer East erly Wind 1.73 m/s
(Average)
Winter Northern Wind 1.61 mis
(Average)
Winter Easterly Wind 1.73 m/s
(Average)
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Strategy 5 - Building Setback
(not implemented )

The Site has been set back and surrounded by schools and district open
spaces as buffering zones.
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Strategy 7 — Stepped Building Profile
(parﬂy implemented )

Recommendation:
Stepped Building profile can better be applied in urban pfanmng
scale through statutory maximum height limit imposed for
individual sites.



Strategy 8 — Increase Building Permeability
(partly implemented )

® For passive design approach in low cost public
housing developments, we optimize the natural cross
ventilation for typical lift lobbies and corridors. @

® Big opening in Building Block may suit better for
building developments with active design approach.

e . 4

Natural ventilation
performance rates

in domestic flat -
7.3 - 13.7 Air Change
per Hour (ACH)

« | Natural ventilation
performance rates in

corridor and lift lobby:
18.3-18.3 ACH
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Strategy 9 Strategy 10 ._
Permeable Sky Gardens Reduce Building : 5, |
(not implemented ) Frontage

(partly implemented

‘1"' F
According to Resident Survey : |
® Favourable micro-climatic conditions

for sky gardens at upper floors are
limited to summer and autumn

Hille

H

months; : ﬁ%
® Green roofs/gardens at upper floors of s
the domestic blocks attracts mosquito
problem, which adversely affects the ® \Master Layout with
residents of the nearby flats; biock configurations
following prevailing
® Podium roof gardens are acceptable wind direction to
which should better be integrated with enhance wind
ground fevel open spaces penetration

2-5TOREY HIGH COVERED
LANDSCAPE GARDEN

GROUND LEVEL GARDEM



Strategy 12 Strategy 13 :
Reduce Ground Coverage Increase Ground Zone

(partly implemented ) (partly implemented )

® We have optimized
ground coverage and
avold large podium
design underneath
domestic blocks fo
enhance wind
penetration.

ALEHING ESTATE
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Urban Micro-climate Design Strategies

Reduce direct solar radiation

mFrmfide shading for pedestrian activities "
mPr-:wida tree canopies .
Manipulate building fagade design to provide shading .

Shada open space by building blocks
Reduce surface temperature

Use cool material for ground surface
m Green wall to reduce fagade surface temperature .
m Increase albedo in buildings .
Increase sky view to improve night cooling (Design Optimized)



Urban Micro-climate Design Strategies
Temperatur&

Increase Evaporative cooling
EWater features to increase evaporation (Resident Survey)

E Green wall to increase evapotranspiration .
m Greening to increase evapotranspiration .
EUS«B permeable paving

Reduce heat accumulation

E Increase ventilation to carry away heat energy (Design optimized)
48 Allow downhill wind flow (not applicable for this flat site)
EA“D\H sea breezes (Design optimized)

Reduce heat release

E Reduce anthropogenic heat discharge near pedestrian area .
Reduce thermal mass heat storage of building materials *

(Not applicable for low cost housing)
Precipitation

Provide Rain protection
m Provide cover for rain protection




Strategy 25 - Use permeable paving

Rainwater Harvesting System helps reduce fresh water consumption by pro\
filtered rainwater for irrigation while Root Zone Irrigation System supplies v
directly to plant roots. Evaporation of water can thus be minimized and the &
irrigation can be reduced.

.

RAINNATER HARVESTING AND Jf' e

ROOT ZONE IRRIGATION 2 -
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Water Saving by adopting Rainwater Harvesting System -~
= around 20% during rain season



Homes In The Parks — &8 # B H#H E
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Impact of Climate Change

2016 - New Record for igh est

Global Average Surface Temperature

Max. Wind

Formation | Dissolved .
Speed %
(km/h) Date Date S5 | %
KR | (mamEm | 2017 2017 amaged Macau

seriously




International Effort to combat
Climate Change

In December 2015, 195 countries,
including China, adopted the Paris
Agreement with a view to containing
global temperature rise to well below
2°C compared with pre-industrial times,
while striving to limit it even to 1.5°C,

The Paris Agreement, already came
into force in November 2016, and
applies to Hong Kong as well.

The HKSAR Government sets a target
to reduce our carbon intensity by 65 —
70% by 2030 compared with the 2005
level.

Adoption of the Urban Micro-climate
Strategies is one of the means for
reducing carbon footprint.

Enﬂﬂﬂﬂ INTENSITY
educe carbon intensity by 65% to 70%
by 2030 using 2005 as the {mse

Yea Year

cmare €,
ACTION PLAN '
2030+

ENERGY INTENSITY
Reduce energy intensity by 40 %
by 2025 using 2005 as the base




Community Engagement

We have conducted Green Delight in Estates
community educational programme since 2008.

- Green Living Carnivals, Eco- workshops,
Green Days, Organic Farming Days
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* Environmental
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* Website (i.e. Green Living Website) &
publications



L aring, Commr tted C reative, Customer- focused
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