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The HKIE Enginpreneurs Award 2021 (for HKIE members)
Awardee  Ir LEE Ka Kin, Mr OR Chun Yin
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Project Building a Virus-Free Society -- C-Polar Technology
C-POLAR % ¥ 514& %Y

C-POLAR bioelectret is claimed to have the ability arrest, inactivate and eliminate
99.9% of viruses and bacteria, including COVID-19 virus, from fast air flow, with
short contact time (within 5 minutes) and low pressure drop. As such, C-POLAR is
able to protect people, from viruses and bacteria, to a much greater degree than
“meltblown” fabric. It is discovered that the combination of C-POLAR bioelectret and
natural cellulose provides a better viral filtration. Further testing with recognisable
virus test laboratories in EU and US has also verified the performance of C-POLAR.

The mechanism of C-POLAR is independent from external energy, chemical
consumption, and toxicity to human cells, and is not harmful to human. With its cost
competitiveness, easy deployment and scientific breakthrough, C-POLAR generated
interests from various parties from both local and overseas.
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The HKIE Enginpreneurs Award -- Young Innovators
Awardees Mr CHEUNG Ho Chi
Ry Hayal

Project Micro-hydropower system by domestic sewage in buildings
5 ERP AR R 8

“Micro-hydropower system by domestic sewage in buildings” is an idea of using the
potential energy of domestic sewage to generate electricity. As skyscrapers are
everywhere in Hong Kong and according to the data in 2017-2018, Drainage Service
Department dealt with 2,800,000 cubic meters of sewage every day. To utilise these
wasted potential energies, engineers can collect domestic sewage from each floor and
install micro-hydropower generators on the ground floor to generate power.

The system can be installed in any buildings with a drainage system with simple
modification to the pipes near the ground floor. It is only a small change comparing
with enhancing the whole existing drainage system. Although the residents have to
share the cost of installing the micro-hydropower generators, the electricity generated
from the domestic sewage can be used for internal consumption or for sale to
electricity company to their power grid.
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The HKIE Innovation Award 2021
Category I — An Invention
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Awardee  Ir Chan Cheuk Ming
7K PR 421 AR
Project 3D Printed Augmented Reality Copper Acupuncture Human Model (3D
P Acu-Man)
3D &+ & 4 £

Acupuncture is a great treasure. Traditionally, the prototype of the “copper
acupuncture man” constructed under the order of Emperor Renzong in Sung Dynasty
was used as a teaching model in acupuncture.

Now a thousand years later, the “3D Acu-Man” project has been designed by the
project team of Hong Kong Museum of Medical Sciences Society. The Fused
Filament Fabrication (FFF) technique of metal 3D printing has been optimised to
significantly reduce the production cost of the innovative generation of the 6 feet tall
“copper man”. Besides, over 370 virtual acupuncture points are also precisely overlaid
on the “acupuncture man” through Augmented Reality (AR) technologies.

The “3D Acu-Man” project is developed by Ir CHAN Cheuk Ming (Project Engineer),
Dr YU Chau Leung (Project Chief Coordinator) and Dr Tong Ka Shun (Project
Scientific Leader). The design and production was done in Hong Kong and patented.
The “3D Acu-Man” is instituted in the Hong Kong Museum of Medical Sciences for
the promotion to and education of the general public on traditional Chinese medicine
and acupuncture. It is also used to train learners and practitioners for locating the
acupuncture points and needling techniques.
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The HKIE Innovation Award 2021

Category Il — An Innovative Application of Engineering Theories
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Awardees Ir Dr Zou Xiaokang, Ir Cheung Chi Kin, Ir Chung Man Yee Barry and
.f!ﬁ—g Ir Jong King Hei
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Project Together We Build to Fight the Virus
3Ep Fast Track Design and Build of the World’s First Hospital with All-MiC
Negative Pressure 816 Beds in 4 Months —
“The North Lantau Hospital Hong Kong Infection Control Centre”
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In August 2020, COVID-19 pandemic situation worsened in Hong Kong (HK). The
Central Government of the People’s Republic of China (PRC) fully supported HK to
build “The North Lantau Hospital Hong Kong Infection Control Centre” (HKICC)
near the Asia World Expo. It was designed and built within four months, with full
compliance with HK building regulations and international healthcare standards, and
providing 816 negative-pressure isolation beds.

The HKICC is the world's first hospital with all-MiC negative-pressure isolation
wards, covering 44,000m2-construction floor area and having a total of 524 MiC units.
By combining the Design for Manufacture and Assembly (DfMA) and Modular
Integrated Construction (MiC) method with 7D-Building Information Modelling
(BIM), and by applying the Digital Works Supervision System (DWSS), Virtual
Reality (VR) and Augmented Reality (AR) in smart construction, the project team
controlled installation tolerance, realised seamless design and construction,
significantly reduced on-site procedures and expedited the whole design-build
process.

The innovative technologies boost construction productivity and bring about 50%
savings in construction time and manpower. The project has gone through design,
construction to testing and commissioning within the targeted four months. Its
outcome is a miraculous feat in the HK construction history. Its success in the fast
track design-build sets a benchmark for future hospital buildings.
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The HKIE Innovation Award 2021 (Young Member Group)
Category I — An Invention
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Awardees Mr Muhammad Saad Shahid Anwel and Mr Taha Abid
Project “SNAPP” — The Search and Rescue (SAR) robotic fish
JE P

Snapp is a fast swimming robotic fish that expands the capacity and accessibility of
Search and Rescue (SAR) operations by redefining underwater mobility. SNAPP’s
fish-inspired morphology allows it to patrol waters for extended periods and is
capable of fast swims (2.3 m/s) in complex underwater environments. SNAPP aims to
eliminate drowning everywhere - pools, coastal areas, caves- by assisting SAR
personnel. SNAPP is made entirely from accessible materials available in local
hardware stores and it is currently the world’s fastest robotic fish. The combination of
“low-tech” and high performance allows SNAPP to be easily deployed for SAR
missions and accessible to all.

Formerly known as the Vayu Project, BREED HKU was founded in 2019 to provide a
collaborative environment between students and researchers to jointly create advanced
bio-inspired robots. SNAPP is the culmination of their efforts and is currently housed
by the Department of Mechanical Engineering with support from the Tam Wing Fan
Innovation Wing, at The University of Hong Kong.
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The HKIE Innovation Award 2021 (Young Member Group)
Category Il — An Innovative Application of Engineering Theories
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Awardees Ir Lai Ho Keung, Mr Wong Ham Kwan Anthony and Ir Li Kin Lung
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Project Fast-track Box Culvert Construction by Deep Cement Mixing Method
%P Jot R RIEFEE E b P g Aok iR

Temporary retaining wall formed by deeply embedded pile walls and bracing struts
are commonly adopted prior to the excavation for box culvert construction. The major
disadvantages are that it requires (i) piles driven into a relatively stiff stratum to
maintain sufficient stability; (ii) continuous dewatering to mitigate water seepage,
which affects the subsequent construction; and (iii) closely spaced bracing / struts and
king posts that become obstructions to the construction of box culvert.

Deep Cement Mixing (DCM) technique involves mechanical blending of marine
deposit with cementitious materials to form a solidified soil mass with increased
strength and stiffness. Tung Chung East reclamation project pioneers the application
of DCM technique in the context of earth retaining system, which is revolutionary in
Hong Kong and has successfully built an innovated DCM retaining wall for the
construction of a 16m wide 4-cell box culvert. This design has a number of decisive
advantages over conventional retaining walls, including: (i) superior stability and
deformation control; (ii) elimination of closely spaced steel lateral props; and (iii)
significant low permeability of solidified soil due to DCM technique achieving a
phenomenal waterproofing retaining wall. In addition, the DCM retaining wall also
substantially simplifies the subsequent box culvert construction process, resulting in
savings in construction time and cost. More remarkable still, it greatly enhances the
site safety by eliminating high risk operations, such as lifting of steel struts.
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