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Progress Report of ECF Funded Research Projects 
 
 
Purpose 
 
 This paper updates Members on the progress of the on-going and 
recently completed research projects funded by the Environment and 
Conservation Fund (ECF). 
 
 
Progress  
 
2. As at 31 December 2005, there are 19 on-going research projects 
funded by ECF.  A summary of these projects in respect of its approved project 
schedule, approved grant and outstanding commitment is given in Table 1.  
Detailed progress of each project is given in the Appendices 1 to 19 for 
Members’ reference.  
 
3. During the period 1 April to 31 December 2005, four research 
projects funded by ECF were completed.  A summary of these projects in 
respect of its project schedule, total actual expenditure is given in Table 2.  
Detailed progress of each project is given in the Appendices 20 to 23 for 
Members’ reference.  
 
 
 
Next Report 
 
4. The Secretary will submit the next progress report in six months’ 
time. 
 
 
 
 
 
 
 
Secretariat, Research Projects Vetting Subcommittee 
January 2006 



 
 
 

Appendix 1 
 

Project Number 3/2002 
Project Title The Ecology and Aspect of Biology of Amphioxus in 

Hong Kong  
 

Principal Investigator (PI) 
 

Dr CHEUNG Siu-gin and Dr Paul SHIN of the City 
University of Hong Kong 
 

Project summary 
 

To estimate the area extent of B. belcheri off Sai Kung 
Peninsula, study its ecology and biology, determine the 
genomic fingerprint of amphioxus population and 
formulate a conservation plan for protection of 
amphioxus.  
 

Latest Progress  The fourth half-yearly progress report for the period 
ending June 2005 has been received and the progress is 
considered satisfactory.  A visit to the laboratory of 
the PI was arranged on 23.9.2005.  The PI reported 
that fieldwork surveys on distribution and abundance of 
amphioxus in Hong Kong were completed.  Four 
species of amphioxus could be identified in local 
waters.  Analysis related to the size-frequency, gonad 
development and gut content of amphioxus were also 
conducted.   
 
To confirm the findings of the study, additional 
specimens were obtained from field trips to Xiamen and 
Qingdao.  Genetic test for the samples were carried 
out in Beijing. 
 

Assessment/Remark - 
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Appendix 2 
 

Project Number 4/2002 
Project Title Diversity and Conservation of Bats in Hong Kong  

 
Principal Investigator (PI) 
 

Mr. William SUEN Kai-yuen of the Wildlife 
Conservation Foundation Limited 
 

Project summary 
 

To monitor various species of bats and the utilization 
rate of the bat boxes and study the effects of using bat 
houses for conservation of bats in Hong Kong.
Educational programmes regarding the Hong Kong bat 
ecology for school teachers and students and the 
public will be organized. 
 

Latest Progress  The PI stated that the project was completed in August 
2004.  Final report for the project was submitted in 
January 2005.  AFCD had provided comments on the 
final report to the PI in February but PI’s response had
been awaited.  
 
The completion report, audited statement of account 
and an independent evaluation report are still 
outstanding.  The PI has been urged to submit the 
documents immediately. 
 

Assessment/Remark 
 

- 
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Appendix 3 
 

Project Number 1/2003 
Project Title Oily Wastewater Treatment and Reuse System – a 

Demonstration Project  
 

Principal Investigator (PI) Dr CHEN Guohua of the Hong Kong University of 
Science and Technology 
 

Project summary 
 

To develop a prototype treatment and reuse system for 
oily wastewaters generated from various sectors such 
as garages, car washing centres, gas stations, bus 
depots and marine operation. 
 

Latest Progress  During the meeting on 7.9.2005, the RPVSC approved 
the project completion date be extended to 31.12.2005 
without additional funds. 
 
The progress report for the project up to 30.9.2005 has 
been received.  According to the PI, the oily 
wastewater characterization and laboratory treatment 
were completed.  A pilot plant system with a
500-liter volume was designed and established. 
Some preliminary experiments using the oily 
wastewater from HKUST campus were conducted. 
 
 

Assessment/Remark - 
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Appendix 4 
 

Project Number 12/2003 
Project Title Conservation of Horseshoe Crabs in Hong Kong  

 
Principal Investigator (PI) Dr. CHEUNG Siu-gin & Dr Paul SHIN of the City 

University of Hong Kong 
 

Project summary 
 

The project will be divided into 2 stages.  Stage 1 
will involve the update of status of horseshoe crab 
population in Hong Kong, assessment of human 
exploitation of horseshoe crabs locally, and trial on 
artificial insemination and breeding of local horseshoe 
crabs.  If the trial is successful and juveniles can be 
reared in the laboratory, the PI will seek approval for 
implementing a full-scale restocking programme at 
stage 2. 
 

Latest Progress  During the meeting on 9.12.2005, the RPVSC 
approved the project completion date be extended to 
30.6.2006 without additional funds. 
 
The second progress report for the period April to 
September 2005 has been received and the progress is 
considered satisfactory.  The PI remarked that four
additional sites on the northeast of Hong Kong shores 
had been added for the surveys of the distribution of 
juvenile horseshoe crabs.  The monthly market 
survey for sale of seafood continued and since the 
beginning of the project, a total of 34 seafood 
restaurants and 150 fish sellers had been interviewed 
to see if horseshoe crabs were caught in local waters 
and/or served on dining menus.  A first trial on 
artificial insemination of horseshoe crabs was 
undertaken. 
 
 

Assessment/Remark - 
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Appendix 5 
 

Project Number 14/2003 
Project Title Conservation of House Swifts (Apus nipalensis) in 

Hong Kong: Preliminary Field Trial of Artificial 
Nest Box for Breeding House Swifts 
 

Principal Investigator (PI) Dr YAU Wing-kwong of the Tai Po Environmental 
Association 
 

Project summary 
 

To study the utilization of artificial nest box for 
House Swifts in Hong Kong and to compare the 
breeding progress and success of House Swifts in 
natural and artificial nests. 
 

Latest Progress  The third half-yearly progress report for the period 
up to August 2005 was received.  Monitoring of the 
utilization of the artificial nest boxes was conducted 
on a monthly basis from March 2005 to August 2005 
but real utilisation of the artificial nest boxes had not 
been observed.  The PI would complete the project 
as scheduled by end of November 2005.  The 
completion report and relevant statement of accounts 
will be submitted accordingly. 
 
 

Assessment/Remark 
 

- 
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Appendix 6 
 

Project Number 16/2003 
Project Title The use of biomarkers for ecotoxicological 

assessment of persistent organic pollutants (POPs) 
and heavy metals on birds at Mai Po Nature Reserve 
and other wetlands 
 

Principal Investigator (PI) Prof M H WONG of the Hong Kong Baptist 
University 
 

Project summary 
 

The major aim of the proposal is to investigate the 
potential use of feather and eggshells, instead of 
eggs, to setup and evaluate biomarkers in birds for 
risk assessment of POPs and heavy metals at Mai Po 
Marshes.  If significant correlations can be 
established between the two (eggshells and feather, 
with eggs), future biomarkers can be performed on 
eggshells and/or feather, instead of eggs, which will 
be more convenient and less invasive. 
 

Latest Progress  The first half-yearly progress report for the period 
from April 2005 to September 2005 has been
received.  Progress of the project is considered 
satisfactory. 
 
According to the PI, field samplings were conducted 
in Hong Kong and Jiangsu Province.  Biotic and 
abiotic samples were collected and processed for 
further analysis.  Biomarker studies were also 
conducted.   
 

Assessment/Remark 
 

- 
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Appendix 7 
 

Project Number 22/2003 
Project Title 
 

Study of Marine Air Pollutant Emission around Kwai 
Chung Containers Terminal  
 

Principal Investigator (PI) Dr. FUNG Ka-shuen of Hong Kong Institute of 
Vocational Education (Tsing Yi) 
 

Project summary 
 

To develop an alternative method for estimation of 
emission inventory by using a systematic database of 
individual engine power of the ocean going container 
vessels, which are one of the main sources of marine 
emission. 
 

Latest Progress  The second half-yearly progress report for the period 
ending August 2005 and the completion report are still 
outstanding.  The PI has planned to further defer the 
project completion date and has been urged by the 
Secretariat to provide justifications as soon as 
possible. 
 
 

Assessment/Remark - 
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Appendix 8 
 

Project Number 25/2003 
Project Title The impact of air pollution on public health – a 

regional analysis 
 

Principal Investigator (PI) 
 

Dr. WONG Heung of the Hong Kong Polytechnic 
University 
 

Project summary 
 

The project aims to provide an in-depth statistical 
analysis of the impact of air pollution to the public 
health of Hong Kong, with emphasis on the 
delineation of factors of pollution 
 

Latest Progress  The second half-yearly progress report for the period 
ending November 2005 has been received.  The 
project progress is considered satisfactory.  
 
Additional preliminary analyses were conducted in 
New Territories East and New Territories West. 
Besides the Multiple Index Model, some other models
have been explored to analyze the data set. 
According to the PI, results from analysis showed that 
Kowloon was most affected by humidity and Hong 
Kong the least, while New Territories West was 
mostly affected by respiratory suspended particles and 
ozone. 
 

Assessment/Remark - 
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Appendix 9 
 

Project Number 6/2004 
Project Title 
 

Ecological and Physiological Response of Hong Kong 
Coral Communities to Changing Temperature and 
Oxygen Level 
 

Principal Investigator (PI) 
 

Prof. David RANDALL and Dr Paul SHIN of the City 
University of Hong Kong 
 

Project summary 
 

The aim of the project is to study the behavioural and 
physiological responses of local corals and their 
associated reef fish communities in Hoi Ha Wan 
Marine Park with respect to changing environmental 
factors, especially dissolved oxygen, salinity and 
temperature. 
 

Latest Progress  During the meeting on 9.12.2005, RPVSC approved 
the proposed change of PI from Prof David 
RANDALL to Dr. Paul SHIN upon Prof. 
RANDALL's retirement from 31.1.2006. 
 
The project commenced on 1 June 2005.  The first 
half-yearly progress report for the period ending 
November 2005 was received in December 2005. 
The project progress is considered satisfactory. 
 
The PI reported that coral behaviour was observed 
monthly at the Pier Area and Coral Beach in Hoi Ha 
Wan.  Diurnal fish species diversity and abundance 
were recorded at the Pier Area and Marine Life Centre 
Bay.  Five study sites, namely Coral Beach, Pier 
Area, Marine Life Centre Bay, Moon Island and Gruff 
Head were studied for the health of coral 
communities.  Spawning of coral was also observed 
in the Marine Life Centre Bay. 
 
The PI has proposed the virement of funds among 
various expenditure items without additional funds. 
 

Assessment/Remark The detailed justifications for virement of funds have 
been set out in the ECF Paper 30/2005 for Members’ 
consideration. 
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Appendix 10 
 

Project Number 7/2004 
Project Title 
 

Population Dynamics and Ecology of Water Buffalo 
in Pui O, Lantau 
 

Principal Investigator (PI) 
 

The Lantau Buffalo Association Limited, and  
Dr. Sukhmani Kaur Mantel of the University of Hong 
Kong 
 

Project summary 
 

The objectives of this study are: 
(a) To identify plants consumed by the water 

buffaloes. 
(b) To identify herd composition and to identify 

distinguishable individuals. 
(c) To determine activity period, behaviour and 

habitat usage by water buffaloes during dry 
and wet seasons. 

(d) To determine habitat preference and 
requirement by the water buffaloes. 

(e) To estimate optimum sustainable number of 
buffaloes. 

(f) To enhance awareness of the ecological 
importance of water buffalo in Pui O. 

 
Latest Progress  AFCD’s comments on the completion report have 

been passed to the PI.  AFCD also discussed with the 
PI on the final report.  Upon AFCD’s request, the PI 
would submit an animal management plan in due 
course. 
 
 

Assessment/Remark - 
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Appendix 11 
 

Project Number 8/2004 
Project Title 
 

Development of pre-bloom fluorimetric assays for the 
monitoring of harmful algal blooms 
 

Principal Investigator (PI) 
 

Dr. Tin-yum WONG, Joseph of the Hong Kong 
University of Science and Technology 
 

Project summary 
 

The proposal aims to develop an array of 
combinatory micro-fluorimetric assays, that are 
based on the detection of agents that modulate 
membrane potential, intracellular calcium and 
sodium ions. As the vast majority of algal toxins 
involved in harmful algal blooms (HABs) belong to 
such modulation agents, and their assays require 
only a small amount of algal materials and a short 
sample preparation time, a combinatory 
micro-fluorimetric assay would generate timely 
information before the actual bloom is formed.  
 

Latest Progress  The project commenced on 1 July 2005.   Progress 
report will be submitted accordingly. 
 
 

Assessment/Remark - 
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Appendix 12 
 

Project Number 13/2004 
Project Title 
 

Development of Single Analytical Method for 
Simultaneously Determining Dioxins and Dioxin-like 
PCBs in Ambient Air 
 

Principal Investigator (PI) 
 

Dr. Zongwei CAI of the Hong Kong Baptist 
University 

Project summary 
 

This project will focus on developing single 
analytical procedure for simultaneously analyzing 
dioxins and dioxin-like PCBs. The method 
development will be based on individual standard 
analytical methods and more importantly, on 
intensive experience with dioxins and dioxin-like 
PCBs analyses in ambient air.  The outcome of this 
project will benefit both current and future dioxin 
monitoring programs in Hong Kong. 
 

Latest Progress  The first half-yearly progress report for the period 
from February 2005 to July 2005 has been received.
Progress of the project is considered satisfactory. 
 
Comparison had been made amongst three sample 
preparation procedures for the separation of dioxins 
and dioxin-like PCBs.  By applying the most suitable 
procedure, efficient separation of the two was 
achieved and validated with clean sample extracts and 
acceptable recoveries. 
 
 

Assessment/Remark - 
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Appendix 13 
 

Project Number 17/2004 
Project Title 
 

On-Farm Organic Waste Composting Trial for 
Organic Farmers: Demonstration Project 
 

Principal Investigator (PI) 
 

Prof. Jonathan WONG of the Hong Kong Baptist 
University 

Project summary 
 

The proposal aims to develop on-farm composting 
trial using waste coming from nearby sources with the 
dual purposes of composting production and waste 
recycling.  A suitable site will be identified at Tai 
Lung Experimental Station of AFCD for establishment 
of a demonstration composting system.  The PI will 
also arrange training workshop in composting 
techniques for farmers. 
 

Latest Progress  The first half-yearly progress report for the period 
ending September 2005 has been received and the 
progress is considered satisfactory. 
 
After a suitable site had been identified in the Tai 
Lung Experimental Farm, a composting trial for a 
period of 60 days was initiated.  Samples of the 
compost mix were collected periodically for analysis. 
Trial results showed that stabilized composting 
products could be converted from piggery waste. 
The simple manual aeration system and the simple 
biofilter also functioned well in the trial. 
 
 

Assessment/Remark - 
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Appendix 14 
 

Project Number 20/2004 
Project Title 
 

Water Conservation through Enhanced Biological 
Wastewater Treatment and UV Disinfection 
 

Principal Investigator (PI) 
 

Dr. Josie CLOSE of the University of Hong Kong  

Project summary 
 

This project explores the biological treatment of 
sewage to meet the standards and criteria for irrigation 
purposes as well as discharge into a Marine Reserve. 
The study uses the existing waste treatment process at 
the Swire Institute of Marine Science (biological 
filtration plus chlorination) and compares its
effectiveness with an enhanced biological treatment 
using aquatic plants and UV disinfection. A
comparison of the process costs will be made. 
 

Latest Progress  The project commenced on 1 June 2005.  The first 
half-yearly progress report for the period ending 
November 2005 has been received and the progress is 
considered satisfactory.  The PI has been invited to 
provide response to comments from Environmental 
Protection Department and Drainage Services 
Department. 
 
According to the PI, the enhanced biological treatment 
system was assembled successfully and started 
operating in mid-September.  Preliminary study 
showed suspended solids in the sewage can be 
removed and the UV lamp is effective in reducing the 
E. coli counts.  Flow study was also carried out and it 
was observed that sewage flow was primarily related 
to human activities in the test site. 
 
 

Assessment/Remark - 
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Appendix 15 
 

Project Number 22/2004 
Project Title 
 

Aerosol Size Distribution Study of Cooking Fumes 
Emitted from Real Life Cooking Activities 
 

Principal Investigator (PI) 
 

Dr. YEUNG Lam-lung of the Hong Kong University 
of Science and Technology 
 

Project summary 
 

This project aims to develop new instrumental 
methods for the evaluation of the aerodynamic 
diameter in cooking fumes; to study the size 
distribution of cooking fumes generated from typical 
real-life Chinese and Western style cooking processes 
which generate the densest cooking fumes; and to find 
and set up a cooking fumes in real-life cooking but 
also with similar size distribution. The new cooking 
fume generation method will be adopted in the STP 
for the evaluation of the performance of air pollution 
control equipment. 
 

Latest Progress  The project commenced on 1 August 2005 and 
planned to be completed by 31 January 2006. 
Completion report will be submitted accordingly. 
 
 

Assessment/Remark - 
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Appendix 16 
 

Project Number 23/2004 
Project Title 
 

Towards developing an engineering strategy to reduce 
tire-pavement noise 
 

Principal Investigator (PI) 
 

Dr HUNG Wing-tat of the Hong Kong Polytechnic 
University 

Project summary 
 

The objectives of this proposed research are as 
follows: 

(a) to design and fabricate a trailer-based device 
employing the Close Proximity Method to 
measure the tire-pavement noise;  

(b) to conduct on-road tire-pavement noise 
surveys employing the trailer over selected 
low-noise pavement segments;  

(c) to conduct roadside traffic noise 
measurements over selected points along the 
road segments surveyed in 2) above;  

(d) to assess noise-reduction performance of 
various types of road pavements;  

(e) to evaluate the effects of different tire 
constructions and conditions on 
tire-pavement noise; and  

(f) to provide recommendations that facilitate 
the development of an engineering strategy 
to reduce tire-pavement noise.  

 
Latest Progress  The project commenced on 15 November 2005. 

Progress report will be submitted accordingly. 
 

Assessment/Remark - 
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Appendix 17 
 

Project Number 25/2004 
Project Title 
 

Atmospheric Deposition of Mercury in Hong Kong 
 

Principal Investigator (PI) 
 

Dr. N. S. Duzgoren-Aydin of the University of Hong 
Kong 
 

Project summary 
 

The primary objective of this project is to quantify 
atmospheric deposition of Mercury (Hg) in various 
parts of Hong Kong. Based on the collected 
information, the study will give insight to:  

(a) rate of atmospheric Hg loading in the 
environment of Hong Kong,  

(b) spatial and seasonal variation(s) in 
atmospheric Hg deposition,  

(c) possible influences of cross-boundary 
transport of Hg, and  

(d) evaluate potential long-term ecological and 
human health impacts of atmospheric Hg in 
Hong Kong. 

 
Latest Progress  The project will commence on 1 February 2006. 

Progress report will be submitted accordingly. 
 
 

Assessment/Remark - 
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Appendix 18 
 

Project Number 06/2005 
Project Title 
 

Environmentally-Friendly Nanosorbents for Recovery 
of Precious Metals from Waste Effluents 
 

Principal Investigator (PI) 
 

Professor KL YEUNG and Professor Gordan McKay 
of the Hong Kong University of Science and 
Technology 
 

Project summary 
 

The purposes of the project are:  

(a) to produce and characterize 2-to-3 selective 
nanosorbents from mesoporous silica;  

(b) to test their ability to remove and recover 
low concentrations of precious metals 
including gold and silver from waste 
effluents – microelectronics, metal plating, 
jewellery wastewater;  

(c) to perform precious metal recovery and 
nanosorbent regeneration studies; and  

(d) to undertake a preliminary process design 
and technical/industrial investigation for 
full-scale commercial development. 

 
Latest Progress  The project will commence on 1 February 2006. 

Progress report will be submitted accordingly. 
 
 

Assessment/Remark - 
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Appendix 19 
 

Project Number 07/2005 
Project Title 
 

Study upon the Vegetation Effects and Potential 
Economic Habitat Management Benefits of 
Introducing Asian Water Buffalo Bubalus bubalis into 
the Freshwater Ponds at Mai Po Nature Reserve 
 

Principal Investigator (PI) 
 

Mr. Bena SMITH of World Wide Fund for Nature 
Hong Kong 
 

Project summary 
 

The objectives of the project are:  

(a) to investigate the impact of buffalo grazing 
upon the composition and structure of 
freshwater pond bankside and internal 
vegetation; 

(b) to investigate the impact of buffalo grazing 
upon avifauna; and 

(c) to undertake a comparison of the cost 
effectiveness of habitat management 
between buffalo and human methods. 

 
Latest Progress  The project will commence on 9 January 2006. 

Progress report will be submitted accordingly. 
 
 

Assessment/Remark - 
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Appendix 20 
 

Project Number 11/2003 (completed) 
Project Title 
 

Development of a Rapid and Sensitive Bioassay of 
Heavy Metal Toxicity by Coupling a Transgenic 
Reporter Gene in a Mutant Nematode Strain  
 

Principal Investigator (PI) 
 

Dr K. L. CHOW of Hong Kong University of Science 
and Technology  
 

Scope 
 

The project aims to establish a hypersensitive 
nematode reporter strain to monitor heavy metal 
toxicity in environmental samples.  This is achieved 
by selecting genetic mutants with impaired signaling 
pathway conferring heavy metal and stress resistance. 
A stress-inducible reporter established in our 
laboratory will be introduced into these mutant strains 
to generate new reporter strains of superior sensitivity 
to heavy metal stress. With the induced fluorescence 
detection, this strain will reveal the sub-lethal dose of 
heavy metal in micro-molar level within hours at a 
level of sensitivity comparable to that offered by a 
physico-chemical monitoring scheme. 
 

Summary of findings Toxic substances in polluted water have adverse 
effects on human health and the ecosystem, whereas 
their bioavailability can only be assessed by bioassays. 
Caenorhabditis elegans with unique biological 
features, serves as an excellent indicator model 
organism.  In this project, the PI has screened 
through over twenty different mutants and have 
identified nine mutant strains more sensitive by 1.5- to 
five-fold to heavy metals toxicity using cadmium as 
the testing pollutant.  Among these more sensitive 
mutants are ones affecting genes required for 
environmental cue monitoring, chemosensory function 
and, surprisingly, a gene required for neural 
differentiation.  Based on these results, five different 
tester and control double mutants were generated to 
verify the sensitivity of the mutant combination. 
Significant synergistic sensitization of response to 
heavy metals was observed in one double mutant, 
daf-16 unc-75. The PI has also tested two new 
stress-response reporter transgenes.  Combining the 
more sensitive reporters with the double mutant, a 
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supersensitive strain was created that is ten-fold more 
sensitive than the wild type animals.  Combined with 
the shortening of the assay time, over 
one-hundred-fold of enhancement of sensitivity in 
monitoring heavy metal stress could be achieved.
While additional double mutants with reporter 
transgenes are still being created near the end of this 
project, the PI has clearly demonstrated in principle 
that a combined approach of genetics and transgenesis 
can be used to create sensitive reporter indicator 
animals for environment monitoring bioassays. 
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Appendix 21 
 

Project Number 21/2003 (completed) 
Project Title 
 

A Public Web-GIS Platform for Analysing Visual and 
Environmental Impacts of Construction Projects in 
Hong Kong  
 

Principal Investigator (PI) 
 

Dr LAI Poh-chin of The University of Hong Kong 
 

Scope 
 

To implement a methodology that allows the public to 
undertake visual assessment and inspection of possible 
environmental impacts of construction projects.  The 
PI intends to use the reclamation proposals of the 
Victoria Harbour as the starting point for a web-GIS 
platform that offers mapping, realistic 3D models and 
spatial analytical capabilities to improve public 
awareness on environmental issues. 
 

Summary of findings A methodology for establishing a web-based platform 
for public enquiry and participation has been 
established.  The reclamation web site can be used as 
an educational tool or exemplary case to demonstrate 
the utility of visual communication and to encourage 
public participation in environmental matters.  This 
research has potentially far reaching implications for 
policy making within the Hong Kong planning system 
as it actively updates the public with objective and 
correct information.  The methodology is also in line 
with a new practice termed Continuous Public 
Involvement adopted by the Government in September 
2003.  A better-informed public will hopefully lessen 
worries on many controversial projects.  Also, 
greater involvement in the planning process may lead 
to greater understanding and acceptance of the plans
which the community jointly create for a better future.
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Appendix 22 
 

Project Number 02/2002 (completed) 
Project Title 
 

Recycling of Construction and Demolition Materials 
for Civil Engineering and Building Applications in 
Hong Kong  
 

Principal Investigator (PI) 
 

Professor C S POON of The Hong Kong Polytechnic 
University 
 

Scope 
 

To investigate the feasibility of recycling and reuse of 
construction and demolition (C&D) materials/waste in 
Hong Kong and carry out an extensive experimental 
programme to investigate the properties of recycled 
aggregates derived from C&D materials/waste.  A set 
of standard specifications, guidelines and a quality 
assurance scheme to help the construction industry to 
effectively and confidently use recycled aggregates in 
Hong Kong will be developed. 
 

Summary of findings Extensive laboratory studies have been undertaken at 
HK Polytechnic University to evaluate the feasibility 
of wider uses of recycled aggregates in building and 
civil engineering applications.  The research focuses 
on using recycled aggregates in concrete, masonry 
units and road sub-base by conducting a series of 
comprehensive laboratory investigation.  The results 
show that a higher percentage of recycled aggregates 
can be used in concrete, concrete products and road 
sub-base.  It is found that the level of foreign 
materials/contaminants (e.g. crushed clay bricks, tiles 
and glass) in the recycled aggregates can be increased 
beyond the level currently specified in Hong Kong. 
A set of design guidelines has been produced to assist 
engineers to use recycled aggregates more widely in 
concrete applications.  A quality assurance protocol 
has also been proposed to govern the use of recycled 
aggregates in Hong Kong. 
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Appendix 23 
 

Project Number 02/2004 (completed) 
Project Title 
 

Development of a Simple Graphical Approach based 
on Daylight Coefficient Concept and the CIE 15 
Standard Skies for Indoor Daylight Luminance
Prediction  
 

Principal Investigator (PI) 
 

Dr. Danny HW LI of City University of Hong Kong  

Scope 
 

The project aims to develop simple graphical charts to 
determine the indoor daylight illuminance based on 
daylight coefficient concept and the CIE 15 standard 
skies, to evaluate the proposed approach in 
comparison with results obtained by the traditional 
daylight factor method and measured data, and to 
compute the prevailing indoor daylight illuminance 
and the likely electric lighting savings for some typical 
fenestration designs using the proposed approach. 
 

Summary of findings A simple graphical approach in the form of 
nomograph using daylight coefficient (DC) concept 
for determining daylight illuminance under 
unobstructed CIE standard skies was proposed.  The 
determined daylight illuminances for 49 reference 
points of a typical room were used to demonstrate the
performance of the model.  Overall speaking, the 
percent differences for more than half of the reference
points between the estimated values and simulated 
results from a lighting software, RADIANCE, were
within ±5%.  Study was also conducted for the 
average daylight factor (ADF) under the 15 CIE
standard skies. Based on split-flux theory, the 
sky-diffuse (C) and ground reflected (D) components 
were computed.  Again, the performance was 
compared with the results given by the RADIANCE. 
The coefficients C and D computed by the two 
methods are in very good agreement and the peak 
discrepancy in ADF for the typical room was less than 
0.5%.  Scale model and real building measurements 
were considered for validating the approach.  The 
scale model with internal surfaces covered 
individually by black paper and white paper located at 
the rooftop of the University main building were 
analysed.  For real building measurement, a hostel 
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study-bed room block in the campus was adopted.  It 
was found that the daylight data obtained by the 
approach were in reasonably good agreement with the 
measured readings.  The calculations of the indoor 
daylight at different times of a year under various CIE 
standard skies were also investigated.  The findings 
supported the contention that daylighting designs 
based on traditional CIE overcast pattern would 
considerably underestimate the interior daylight 
illuminance and hence the electric lighting energy 
savings. 
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