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Introduction



Introduction

• Hong Kong in high density living environment.

• Close proximity to heavily trafficked roads or other noise sources.

• HKHA have applied a host of noise mitigation measures to reduce

the impact and nuisance & to create a healthy living environment to

our residents.



Introduction

 Road traffic noise limit under Hong Kong Planning 
Standards and Guidelines (HKPSG)

Environmental Assessment Study (EAS) 

to demonstrate compliance to EPD on the noise limit under-

 Fixed and railway noise limit under Noise Control 

Ordinance Cap.400 



Specific Design to Tackle Noise 
Issues



General Principle of Noise Mitigation Measures

Principles of Mitigation Measures

At Receiver EndAt Source At Propagation Path

A Balanced Solution

Low noise road surfacing

Noise Enclosure

Noise Barrier 

Non noise sensitive building

Building setback

Acoustic WindowsAcoustic Balcony

39m

Construction of 
Development at 
Ex-Cheung Sha 
Wan Police 
Quarters

Block 2Block 1

Compliance Considerations

Value for Money

Site & Technical 
Constraints

Urban Design Aspect



Special Noise Cover for Public Transport Interchange 
(Mitigation Measures at Source)

Single 
Aspect 
Wing

Non Noise 
Sensitive Building 
- Carport

Noise Shield – Public 
Transport Interchange

Hung Fuk Estate, 

NW part of Hong Kong 

No. of Blocks 9

No. of Flats 4905

Population 12900



Specific Building Block Design 
(Mitigation Measures at Receiver End and on Propagation Path)

Vertical Green Noise Barrier

Passive Design Approach 

Optimized Block Disposition

• Setback

• Reduced view angle

Green 
Noise 
Barrier

55m

32m

Sau Mau Ping (South) Estate

9



Block 1

Shieldin

g Effect 

to Block 

2

Railway 

Noise

Traffi

c 

Noise

19-

storey

30-

storey

Block 

1

Block 

2

Long Ching Estate, Yuen Long

Optimized Block Disposition

Single aspect building (SAB) design

SAB provide screening for other noise-

sensitive block

Railway Noise from West 

Rail

Fixed Plant Noise 

from Industrial 

Building

10m Building 

Setback

20m Setback of 

Noise Sensitive 

Area

ON LOK ROAD

ON NING ROAD

N

10

No. of Blocks 2

No. of Flats 437

Specific Building Block Design 
(Mitigation Measures at Receiver End and on 
Propagation Path)



Innovative Noise Mitigation 
Measures developed for

Public Housing Development in 
Hong Kong



Acoustic Window

San Po Kong Public 
Housing 
Development

Kai Tak East 
Playground

Rhythm 
Garden

Prince Edward Road East  85dB(A)      Additional Low Noise Surfacing            

Kai Tak Development
Site Plan

Site Section

Set Back & Orientation 3dB(A)

Low Noise Road Surfacing 2dB(A)

Architectural Fins 2dB(A)

Flat with Acoustic Window 8dB(A)

Total Reduction : 15dB(A)

Noise Mitigation Measures:

Designed in 2009, and completed in early 2017

No. of Blocks 1

No. of Flats 857

Population 2400

15m

Prince 

Edward 

Road East



Acoustic Window

Inside

Outside

Noise

Openable 
Window

Noise 
Absorbent 
Material

Air Flow

Sliding Window

Outside

Inside

InsideOutside

Air Flow

1380mm

175mm

Sliding Window

Casement Window

• Window frame installed with precast 
facade in factory

Other Design Considerations :

• Simple to operate

• Easy reach for clothes hanging

• Easy to clean

• Safe and durable



Acoustic Window

Site Location Plan Mockup Flat - Layout Plan

On-site tests with twin mock-up flats

• To evaluate the sound attenuation of acoustic 
window over standard window for modular flat 

• Using actual window prototype and under in-
situ noise situation.

• About 10 measurement points at interior of 
modular flat give representative results.



Acoustic Window

Flat with Acoustic Window

Bathroom`

Bedroom

Living Room

Kitchen

No. of flats with acoustic windows = 540

( 63% of development)



Acoustic Window

Sky garden & 

Vertical 

greening

Noise Reduction up to 8dB(A)

Panoramic View of the Harbour



Acoustic Balcony (Arc Screen to First Generation)

Low Noise Road Surfacing

Architectural Fins

Acoustic Balcony 2.5 - 6.4dB(A)

West Kowloon Corridor 78dB(A)

Sai Chuen Road

Acoustic 
Balcony

Architectural 
Fins

Low Noise 
Road 
Surfacing

Noise Mitigation Measures:

Acoustic Balcony

West Kowloon 
Corridor

Fu Cheong 
Estate

Sai Chuen 
Road

30mPRHD at Sai 
Chuen Road

30m

4dB(A)

No. of Blocks 2

No. of Flats 1488

Population 3800

Site Plan

Designed in 2008,and completed in late 2013

Site Section



Absorptive Lining

Extended Side Wall

Parapet

Extended Slab

OutsideInside

Preliminary Design - ARC SCREEN

Acoustic Balcony (Arc Screen to First Generation)



Scenario 1 – Unmitigated Scenario 2 – Concrete 
with gap 

Scenario 3 – Concrete  
without gap 

Scenario 4 – Concrete 
with absorptive surface 

Scenario 5 – Polymethyl 
methacrylate (PMMA) 
parapet with gap 

Scenario 6 – Polymethyl 
methacrylate (PMMA)  
parapet, ceiling & side 
walls with absorptive 
surface 

Measurement Scenarios

Arc-screen - Full scale Mock up at Dongguan

About 10,000 measurement readings 

were taken. Measurement points were 

placed inside and outside windows and 

at different height from floor.

Acoustic Balcony (Arc Screen to First Generation)



Refined Design – Acoustic Balcony
On Site Precast Balcony

Acoustic 
Panel

Sliding 
Grille

Glass 
Panel

780mm

Acoustic Balcony (Arc Screen to First Generation)



Glass Panel
Sliding Grille

Acoustic Balcony

Inside

Flat with Acoustic Balcony

No. of flats with acoustic balcony = 276 ( 19% of development)

Acoustic Balcony (Arc Screen to First Generation)



Noise Monitoring at Building Completion

Interior Noise Monitoring

Exterior Noise Monitoring

Acoustic Balcony (Arc Screen to First Generation)



Acoustic Balcony (Arc Screen to First Generation)

Noise Reduction up to 6.4dB(A)

Wing Cheong Estate



Acoustic Balcony (Enhanced Design)

Noise attenuation 

~2 to 6 dB(A)

Limtation 

Only for Wing Cheong Estate

(Site specific)

Better Noise Attenuation

~6 to 10dB(A)*

Better Ventilation 

Sufficient air flow. 

User-friendly Application 

Prescriptive approach for 

window calculation.

Noise attenuation 

max. 8 dB(A)

Acoustic Window
(San Po Kong Public 

Housing Development)

1st Generation 

Acoustic Balcony
(Wing Cheong Estate)

Enhanced 

Acoustic Balcony
(Full scale mock-up at a 

vacant school at Yue Wan Estate)

Air path

Acoustic 
Panel

Sliding
Grille

Inclined 
Panel

Sliding Screen  

to mitigate noise

Design Concept



Acoustic Balcony (Enhanced Design)

Sliding Screen

3

Acoustic Panel

4

Inclined Panel

5

Acoustic Windows

2

Acoustic Balcony

Plan

1

2 3

4

5

Noise Mitigation Component

Main Features –
1.  Sliding screen in front of balcony door 
2.  Plenum configuration of balcony for better air flow

(concept of acoustic window).

Optional Features to further reduce noise-
3.  Acoustic panel at wall and ceiling 
4.  Inclined panel outside the parapet 
5. Acoustic windows at living areas

1



Acoustic Balcony (Enhanced Design)

Verification of Noise Performance by Full Scale Mockup

Prototypes (including features to ) inside an existing vacant school building for on-site 

noise measurement

Mock-up Flats with Acoustic Balcony 

at different levels

Yue Wan Estate

Mock up at 1/F

Mock up at 4/F

Balcony

Type A Flat

Balcony

Type C Flat

Mock up 

site

Wing Tai Road

Traffic Noise 

1 5



Acoustic Balcony (Enhanced Design)

Acoustic balcony

Further simulations 

for other flat typesInterpretation of noise results

Site Measurement inside flat

Test flatControl flat

Indoor Microphones setup

Testing Data Analysis Max Noise Reduction (for balcony with the 
optional features) around 10 dB(A)



Collaboration with Stakeholders
Driving Innovation through collaboration with stakeholders and expertise

Environmental 
Consultant

Housing
Authority

Innovative Noise 
Mitigation 
Measures



Conclusion

Collaboration

Maximizing the 
development 
potential

Innovation e.g. 
noise mitigation 
designs and 
measures

Quality in living 
environment

Challenge for developer/ designer in hyper density urban (Hong Kong)

Various pollution 
sources e.g. noiseSAFE

GREEN

SUSTAINABILITY

HEALTHY

Solutions



Conclusion

We uphold our 4Cs Core Values –

Caring, Customer-focused, Creative, Committed to 

build a sustainable community in a 

high density urban environment



Thank you

http://www.housingauthority.gov.hk/hdw/video/videoshell_Environmental_corporate_Eng.html

For details of Hong Kong Housing Authority’s Sustainability Initiatives, please visit –

http://www.housingauthority.gov.hk/hdw/video/videoshell_Environmental_corporate_Cant.html

English Version 

Cantonese Version 

Putonghua Version 

http://www.housingauthority.gov.hk/hdw/video/videoshell_Environmental_corporate_Mand.html

http://www.housingauthority.gov.hk/hdw/video/videoshell_Environmental_corporate_Eng.html
http://www.housingauthority.gov.hk/hdw/video/videoshell_Environmental_corporate_Cant.html
http://www.housingauthority.gov.hk/hdw/video/videoshell_Environmental_corporate_Mand.html

