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Showcase for PolyU invention at its best
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t the annual Innovation Expo organized
Aby the Innovation and Technology
Commission at the Hong Kong Convention
and Exhibition Centre from 14 to 18
September, which coincided with the 10th
Anniversary of the Hong Kong SAR as a major
celebratory event, PolyU inventors showed up
in force with over 80 of their state-of-the-art
innovations.

Miniaturization moulding
machine a world first

The highlight of the PolyU exhibits
was a bottom-up high-precision micro-
injection moulding machine, the first of its
kind in the world. According to Principal
Investigator of the project, Prof. Yung
Kai-leung, Associate Head of the

(From left) Dr Li Pei; Mr
Anthony Wong, Mr Frederick
Ma Si-hang, Secretary for
Commerce and Economic
Development; Ir Daniel
Cheng, Managing Director of
the Dunwell Group and

Dr Lui Sun-wing, Vice
President (Partnership
Development)
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University's Department
of Industrial and Systems
Engineering, this machine
is designed for producing
miniature parts as light as
0.01 gram. Such a cutting-
edge technique is made
possible by adopting a
revolutionary upward injection
design to eliminate the air
entrapment problem and the
need for shutoff. In contrast,
for other moulding machines
only a reduction in size of
conventional designs is possible.
This PolyU innovation will find extensive
applications in the miniaturization of products
and the production of high-precision micro
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The Micro-Injection Moulding Machine was unveiled by Mr Anthony
Wong (middle), Commissioner for Innovation and Technology.
pooooooooooooooooooooooooooon
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plastic parts such as micro bio-mechanisms,
micro-pumps, medical parts, micro lenses
and optical connectors. For this reason, this
ground-breaking invention was awarded a
Gold Medal in the International Exhibition of
Inventions, New Techniques and Products of
Geneva in April this year.

Developed at PolyU’s Microsystems
Technology Centre established in 2005 with
substantial funding from the Innovation and
Technology Fund, this technology is now
ready for commercialization. Prof. Yung has
already secured one US patent and filed four
patents in different countries and territories for
this breakthrough design.
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Mr Andrew Young, Head of
Partnership Development Office
ooooooooooooo

Financial Secretary Mr John Tsang Chun-wah (second from left)
showing interest in the Fiber Optic Sensor System for railway

Ir Daniel Cheng introducing the Group’s
collaboration with PolyU.

oooooooooooooooo

Partnering with business to
clean up the water

At the Collaboration Announcement with
the Dunwell Group, PolyU made an official
announcement of its collaboration with the
Dunwell Group, by which the company is
licensed by the University to produce a
novel wastewater treatment technology,
the Regenerable Nanosorbents technology
developed by its Department of Applied
Biology and Chemical Technology.

The innovative and environmentally-
friendly technology, which has been put
under stringent laboratory and pilot tests and
proven to be very effective, is expected to be
available for commercial use in 2008.

Other PolyU innovations showcased at
the Expo included the Fiber Optic Sensor
System for railway monitoring, the Smart
Dressing System for advising mix-and-
match styles to customers, the Telehealth
System and the Smart Car, an innovative
environmental electric vehicle developed by
the Power Electronics Research Centre. The
care apparel developed by PolyU’s Troels
H. Povisen Care Apparel Centre was also
displayed and demonstrated. ®

Dr Lui, Prof. Yung (fourth from
right) and the research team
of the Moulding Machine
ooooooooooooo
ooooooooooo

monitoring.
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Synergizing the spheres of

influence in research

0 maximize synergy across different academic units and encourage interdisciplinary research,
TPonU has earmarked an annual $10 million from its Research Budget since 2001/2002 for
supporting collaborative projects across disciplines.

The resulting research outputs have shown much promising progress in a number of target areas.
The project “Environment-friendly New Thermal Energy Storage (TES) material” is one of the more

notable examples.

Saving energy to save the environment

In an attempt to address the problem of global warming, Research Centre
for Building Environmental Engineering of Department of Building Services
Engineering (BSE), led by Associate Professor Niu Jian-lei, is working on the
development of New Thermal Energy Storage (TES) material to realize low-
energy building cooling and heating. One of the technologies developed is the
nano-technology-based, micro-encapsulated phase-change material (MPCM).

Optical micrograph (left) and SEM (scanning electron microscopy ~ When the MPCM is mixed with water, milky slurry is formed, which can function

photograph) of PCM microcapsules
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as TES and heat transfer working fluid to replace the plain water or ice-slurry
now commonly used in building cooling systems. Depending on local climatic conditions, TES can
eliminate the use of electricity-driven chillers, which consume the most electricity in current air-
conditioning systems.

At this stage, the new PCM slurry has been tested with its flow and heat transfer characteristics,
and the scientific research results have been published in the authoritative International Journal
of Heat and Mass Transfer (Vol. 50, pp 2480-2491, 2007). An air-conditioning system using night-
time electricity for daytime cooling being built in the laboratory of BSE is expected to be ready for
demonstration by October 2007.

Three core competencies as one

In the research community, efforts to develop TES material date back to the energy crisis in the
1970s. Dr Niu, Principal Investigator of the project, attributes the breakthrough to the multi-disciplinary
research collaboration with PolyU's Institute of Textiles and Clothing (ITC), Tsinghua University in
Beijing and Delft University of Technology in the Netherlands. The MPCM is developed at ITC, and the
mixed use with water as a working slurry is conceived by the BSE team, and the flow and heat transfer
test is done at the sophisticated test-rig at Tsinghua University.

The research is supported by the Government’s Innovation and Technology Fund (ITF) and
Competitive Earmarked Research Grant (CERG) of the Research Grants Council. Under the HK$0.89
million support of ITF, the preparation of the new material and a demonstrative air-conditioning system
have been completed by August 2007. With the CERG funding of over HK$500,000, the system is
undergoing performance estimation under a variety of climatic conditions using computer simulations.
A design guide will be available to Heating, Ventilation and Air-Conditioning (HVAC) design engineers
by mid 2009. ®
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Shedding light on

auditory function of
the brain

ew clues which help explain the auditory function of human
Nbrains identified by Dr He Jufang, Associate Professor of
PolyU's Department of Rehabilitation Sciences, and his colleagues
were published in a research paper in the July issue of the
authoritative Proceedings of National Academy of Sciences (PNAS)
of the United States.

Intrigued by the “Cocktail Party Phenomenon” or why people
could selectively attend to a particular speaker in a noisy
environment, Dr He is keen to find out how this filtering mechanism in
our auditory system and brain works. Collaboration with physiology
experts from the University of Hong Kong over this research led
Dr He and his partners to conclude that the executive circuit of this
active filter is located in the thalamus.

Thalamus, a centrally-located brain structure that controls the flow
of all information to the cortex, has been regarded simply as a “relay”
that forwards signals to the cerebral cortex. However, newer research
findings, including Dr He's PNAS paper, suggest that the thalamic
function is much more complicated than previously presumed.

Using a combination of electrophysiological and
immunohistochemical methods, Dr He and his team found that the
other part of the auditory thalamus is actually involved in modulating
the global alertness of the auditory cortex, as well as in switching
the cerebral cortex from working mode to sleeping mode and
between different sleeping phases. Compared to the ascending
geniculocortical projection, the thalamus receives a much larger
reciprocal projection from the cortex. The corticothalamic projections
are part of the key circuit of the filter which tells the thalamus what
information from the periphery should be allowed to pass on to the
cortex.

The research team has also found the correlation between a
neural activity marker, c-fos protein expression, in the auditory
thalamus and synchronized burst activities between the cortex
and thalamus. The findings will not only lead to further discoveries
regarding the mechanism of c-fos expression, but will also provide
a powerful tool for unlocking the secrets behind tinnitus and other
neurological diseases. &
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he world’s first database storing 3D

head and face measurements of ethnic
Chinese has come into use, after 18 months
of dedicated efforts by researchers of PolyU’s
School of Design (SD).

According to Mr Roger Ball, Director
of “SizeChina.com” project and Assistant
Professor of SD, such ergonomic data is in
great demand since many existing consumer
products are designed for Caucasians, and
so do not fit Chinese people properly.

“‘Understanding human size and shape
is the cornerstone for designing successful

Size matters in design

consumer products because every product
relies on accurate fitting. Sophisticated digital
data on head and face shapes is required
to design the next generation of best-selling
products.” he added.

Mr Ball and his team visited six mainland
cities including Guangzhou, Hangzhou,
Lanzhou, Chongging, Beijing and Shenyang,
and collected the head forms of more than
2,000 volunteers, aged from 18 to 70, using
a 360-degree rotary non-contact head and
face scanners.

With the completion of the first phase of




this project, PolyU researchers have come
up with five standard head forms of ethnic
Chinese. The project was kicked off in
April 2006 with nearly $4.5 million funding
support from DesignSmart Initiative of the
Government’s Innovation and Technology
Commission, under the project title “Perfect
fit China”. It is also supported by several
industrial partners, including UGS PLM
Solutions and Strategic Sports.

Details of the project and the related
research results are available at the following

website: www.sizechina.com. &
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