EAR AJEH About the Project

Total Project Fund Tg 5 §8#2k:

Project Team T ZEEIFX :

|
_'::3 HKD 76 million

Project Coordinator JIEB#55 :

\ih « HEEAETFIER SHUERBFEE
S « 20ZUKRBFA - FEEBITAE - FER
=~ RREREBEEBRBEEZR - BRREBEHE
a1F
Prof. Ching-ping Wong STIFEHiE - EEBERBLUR . EBHEE 150 UMRAE
Dean of Engineering, The Chinese RRESH
University of HK * Six sub-topics, each led by one senior professor
EEPIKE TIEERRE e  More than 20 expert scholars from CUHK, HK

PolyU, HKUST and HKU
e More than 150 research staff and students since
project commenced in 2014.
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Field Demonstration of Microgrids i B R
with PV Modules and Smart Storage &%, wecwoo sing Coltege

Since mid-2016, the project collaborated with
the Lee Woo Sing College of CUHK by
establishing a field demo at the north and
south rooftop of student hostel. The
installation validating the performance of the
renewable energy system derived from the
project:

* Installed 396 pieces of CIGS solar panels
(Around HKD 300,000), funded by TRS.
Peak capacity reaches 35 kwp.

¢ The College invested another HKD 1.3
million for the mounting hardware and
electrical work of the solar panels.

¢ During May — Aug 2017, 13,600 kWh of
electricity was generated (North block
9,360 and South block 4,240), equivalent to
around HKD 15,400.

¢ Hence, the system is expected to save
around HKD 40,000 electricity fee per year.

e This amount is around 2.4% of the total
power consumption (570,000 kWh) of the
entire College.
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Contact Us

Project URL: https://sse.erg.cuhk.edu.hk/sse/
Project Manager: Mandy Tse

Email: mandytse@cuhk.edu.hk

Tel: +852-3943-8450
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We are seeking collaborative
partners for various kinds of
collaboration activities, with the
ultimate goal of converting R&D
into quality products and
services, contributing the well-
being of the society in applied
technology in renewable and
new energy.
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Funding Opportunities
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The Hong Kong Government
established various kinds of
technology funding to support
R&D and applications of
innovative technology, aims to
increase the added value,
productivity and competitiveness
of our economic activities.

E 1% Patent Licensing
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If your company is interested in
licensing our technology
patents, please contact us for
further information.
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Trial Site Testing
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We welcome related industry
partners to try using our
technology in small scale trial
sites, followed by deeper
collaborations in next phases.
Please contact us for further
information.
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S HE 75 B8 & Rollable Thin Film Solar
Power Bank developed by the team
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PTEHEMERNERE - AIMREIRE - 1XARE - The
company founded by the team has a registered capital of RMB
52 million, currently has the first in China, the second in world
production line of flexible CIGS thin film solar panels. This
kind of solar cells is light, foldable and bendable, and even can
be struck onto the surface of different objects e.g. vehicle
windows or clothes.
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Developed highly crystalline large-grain size (5x5 cm?)
perovskite solar cell thin film crystals. Humidity and heat
stability was significantly boosted from 1 week to two months.
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Developed a new type of thin film organic PV, light weight,
bendable and can be semi-transparent, with a record
efficiency of 11.5%, which has been officially certified as a
major technological breakthrough in the renowned National
Renewable Energy Laboratory (NREL) (US Dept of Energy)
chart of “best research-cell efficiencies”.
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The team successfully developed a world record technology
in precision R2R printing, realizing continuous printing on 4”
web with 100 nm resolution.
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The team discovered a new material micro-fibrous red phosphorus which can evolve
hydrogen when exposed water to sunlight. Its efficiency is the highest among all non-
metal-based photocatalysts. Also, hydrogen has a high fuel capacity and creates more
energy than other chemical fuels. Red phosphorous is abundant in the earth’s crust
and can be extracted fairly easily.

Bl 7 — B AR L eCERMR - RSN E
BIERORS - SEEEBRMESELR - HILEFRMK LHE
BMRIERIRF—ZLLE - The research team invented an
innovative lanthanide-sensitized oxide, reaching a maximal power
upconversion efficiency of 16% for infrared light, which is at least
double the efficiency of traditional nano-upconversion materials.
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The team developed thermoelectric generators (TEGs) by combining
pulsed electroplating with microfabrication processes. It achieved a
power density as high as 9.2 mW cm at a temperature difference
of 52.5 K, which is the highest value reported so far for the
electroplated micro-TEGs in the literature .

B3 ZEh Innovative Breakthroughs
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= # B FEF3 Smart Solar Energy Harvesting, Storage and Utilization
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5 world-record performance technologies achieved by the
team, putting Hong Kong on the map.
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11 patents obtained and / or application in progress.
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A hierarchically carbon-based free-standing 3D electrode was

b, fabricated, which showed excellent electrochemical performance
with a high energy density of 93.9 Wh kg! and a high power density
of 21.1 kW kg1, among the highest reported values for asymmetric
supercapacitors.
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. Ahigh-energy-density zinc/iodine-bromide redox flow
battery (ZIBB) has been developed. It achieved the
highest reported energy density for

aqueous redox flow batteries —

' to-date (101 Wh L1).
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The team developed an online algorithm
called CHASE, which was able to bring
about remarkable 20% cost saving for
microgrids.

BTSN EEAREREE R
HEESE 17% HiE - AR EER
HABRBYEESK - The highly-efficient
algorithm solution is able to reduce the
truck’s fuel consumption by up to 17%,
while meeting the deadline constraint.
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BBaET 7 —EAFEARESTTE -
BREIMEMANSIEREINMSHE A
BERIE - EREE - SEREIGEEE
AEAETE IR E R A E35.9% ° The team
designed a fair cost-sharing scheme to split
up total investment cost, which incentivizes
proactive participation of microgrids
toward socially optimal planning of
renewable generation. Such a cooperative
planning method can save the total
investment cost by 35.9%.
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Built a smart online energy management
platform "Woo Sing Power” which provides
instantaneous feedback to all 300 dormitry
rooms in CUHK LWS College to encourage
energy conservation, and to administrators to
find opportunities and policies to save energy.
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A first of its kind microgrid platform
in Hong Kong dedicated for scientific
experiment and practical
implementation of advanced
microgrids control algorithms.
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A novel optimization based
probabilistic interval prognosis method
for solar and other renewable energies
in MG (in collaboration with Hong Kong
Observatory).
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A first of its kind smart demand controller
in HK (both theoretical design and
hardware implementation) enabling
frequency/voltage response from various
home appliances.
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