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Energy Labels EEJEEE

ENERGY LABEL
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Product List

Air-Conditioners
Refrigerators
Washing Machines
Dehumidifers
Televisions

Water Heaters
Induction Cookers

More....



Retro-Commissioning E& 3135 Ex
Retro-commissioning (RCx) is
a systematic process to
periodically check an existing
building’s performance to
identify operational
improvements that can save
energy and thus lower energy
bills and improve indoor
environment.

Technical Guidelines on
Retro-commissioning

EMSD
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Figure 4. Chillers using different condenser types: (a) air-
cooled condenser; (b) water-cooled condenser; and (c)
seawater-cooled condenser.
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Figure 5. Typical COP of air-cooled, water-cooled and
seawater-cooled chillers.

Ref.: Leung, M. K. H., Tso, C. Y., Wu, W., Zheng, Z. & Cao, J., Chillers
of air-conditioning systems: An overview, 2020, HKIE Transactions,
Hong Kong Institution of Engineers. 27, 3, p. 113-127.



District Cooling LS

« District Cooling System (DCS) - centralised air-conditioning system on a mega scale.

« DCS provides cooling by distributing chilled water via a supply network to multiple buildings
within a district.

* It eliminates the requirement of installing chiller plants for each individual building.
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Heat Pump Water Heater Z\ZE /K55
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Features:

1. Compactin size => Tankless, direct heat design

2. Double-wall heat exchanger with high heat transfer coefficient

3. Rapid response to dynamic heating load (hot water) and cooling load (air-conditioning)
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Electric Vehicles and Fuel Cell Cars
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Solar Photovoltaics (PV) XE&Es:s61K

Poly-Crystalline Mono-Crystalline
Solar Cell Solar Cell

Thin Film CIGS

Building Integrated Photovoltaics (BIPV)

12



Cell Efficiency (%)

52

48

44

40

36

32

28

24

20

16

12

Best Research-Cel

| Efficiencies

2 EINREL

Crystalline Si Cells

B Single crystal (concentrator)

m Single crystal (non-concentrator)
O Multicrystalline

@ Silicon heterostructures (HIT)
V' Thin-film crystal

1BM 2%
(TJ. Watson A= ===
Research Center)
= ARCO
Westing-

house
Sandia

No. Carolina

Varian
(216x)
\ \
Varian \ Varian

NREL

NREL

Spectrolab

V Spectiolab g,

Radboud

(205x)
NREL
Stanford K mm e = = /e = =,
Kopin
Varian

Georgia
Tech

Georgia
Tech

SunPower (96
u —-——

=~ UNSW

Georgia
Tech

0 o o o = = = 41 ATIONK (32%)

JN§V\T-------------§3(1-D(;MU

= A\-
FhG-ISE _ Alta

Alta_Alta SunPower (large-area

e
Panasonic

NREL NREL

UNSW

(14x)

Sanyo San

0

NREL  NREL
o NREL

NREL NREL
U. Stuttgart _ »*FhG-}
—h Eir

NREL

ISPHo R el
SE

NRELY. U. Stuttgart

irst

GE First

Solar

RREL (467x)
TESUPM (1026x) FhGASE (117) NREL __ Aldge=
Uniy. FIGSE (2324

Panasonic

®
GE-SolarFron Trina

LG

Solibro EPFL

NREL (MM) .LG
Ve AS - - — ANREL

/ JinkoSolar
[ ISCAS UCLA\ \rina Solar
) KRICT/UNIST Canadiangolar
KRICT FhG-ISE UNIST
First Solar £¥

Transforming ENERGY
Muiltijunction Cells (2-terminal, monolithic)  Thin-Film Technologies Sharp Soitec
LM = lattice matched © CIGS (concentrator) g e (4-J, 297x HREL
[~ MM =metamorphic ™ Boeing ) (6-4,143x)
metamorp g CIGS Spectrolab FhG-ISE/ Soitec =]
IMM = inverted, metamorphic O CdTe (LM, 364x) ISo\arJunq o
V' Three-junction (concentrator) O Amorphous Si:H (stabilized) Spectrolab | FhG-ISE ™\ SpireSemicon (L5420 S NREL
- X Thregjungt»on (non-concentrator) Emerging PV (MM, 299x) | (MM, 454x) (MM, 406x) =
X Tworjunction (concentrator) O Dye-sensitized cells Boeing-Spectrolab  Boeing-Spectrolab Soitec NREL
~ ;’wo-jpnct:m (non—con}:entralotr)t ) © Perovskite cells (MM, 179x) (MM, 240x S @ 1(% (4»J5327x]
‘our-junction or more (concentrator, . - o oeing-
— 0O Four?junclion or more (non-concentrator) : g?;ﬁ:g,s; TR B NREL (IMM) \Mb?lR?EZ‘B R (?.?\lﬂangc) Spectrolag(s-J] NREL (6-J)
Single-Junction GaAs A Organic tandem cells L BOE'HG-( —— . ;9 Sharp (IMM)
A Single crysta @ Inorganic cells (CZTSSe) Boeing- Spectrolab  ghar (1MM) _.-‘,
™ A Concentrator <> Quantum dot cells (various types) Spectrolab, B NREL I S ShanIMM i NREL (38.1x)
V' Thin-film crystal O Perovskite/CIGS tandem (monolithic) Spectrolab z Sp:g’rr(]:?éb (IMM) _ " arp (IMM) FhG-ISE

NREL (258x)
Alta Devices

xord
KRICTMIT &
ISFH Korea U (tie)
UNIST
Stanford/ASU
larF

HZB
il

City U HKIUW
SSJTU-UMass

al *
Univ.of Queensland
Mobil State U gojmrey SOIEX NREL UniSolar  Mitsubishi | - epri KRICTA|ST _~AIST &
Solar - NREL Euro-CIS UniSolar (aSihcalnc) NivsShap #1BM gy HKUST ¥ A
= Boeing  1ax Kodak Kodak ARCC Boeing O= Sharp o e, T
OO = Photon Energy o= BV 1BM T et < 3 P SCUT/eFlexPV
Kodak ! AMETEK LY g Phillips 66 UCLA
Matsushita Boeing Boeing e Y
oY Solarex ARCO o Konarka O U.Toronto CN%CAS
- U.of Maine Monosolar UniSolar Solarmer < MIT U, Toronto et
NREL / Konarka Konarka M. U, Toronto
U.of Maine Groningen U. Linz (PbS-QD)
U. Linz
RCA Ltz (Z00/PbS-QD)
| N Y N Y S A T T | | | Y (AN (NN AR W AN [N, (NN [N NN (R (NN [N SD (N (N SN O [T O G
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020

13



Offshore Wind Turbines BEE & 1328

» Offshore wind is stronger and steadier. Thus,
offshore wind turbines generally produce
more power output than onshore wind
turbines.

11
jn =)

» Offshore wind is less turbulent.

* Sea has less resistance to airflow. Offshore
wind turbines can be installed at a lower
altitude.

» More environmentally friendly as noise
problems are less disturbing.

» Adverse visual impact is less as offshore wind
turbines are farther away from the community.

14



Hydrogen Power ®§E

Water electrolysis for hydrogen production
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Fuel Cell YRRIEE N

Fuel cell converts hydrogen into electricity by
electrochemical reactions. Water and heat are
byproducts.

Load
¢
\—O le
> by
Hydrogen Oxygen
H
_—
Proton
Exchange
Unused Vemyane Unused Oxygen
Hydrogen + Water
«— — 5
Anode Cathode
H2 o ZHi- +2¢ 02 A 4I‘I+ +4¢ —» 2H20

Net reaction: 2H, + O, —» 2H,0
16



Electrochemical Production of Green Hydrogen
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Ref.: Jin Liu, Jinsong Zhou, Michael K. H. Leung,
Valence Engineering of Polyvalent Cobalt Encapsulated
in a Carbon Nanofiber as an Efficient Trifunctional
Electrocatalyst for the Zn—Air Battery and Overall Water
Splitting, 2022, ACS Appl. Mater. Interfaces, 14,

4399-4408.
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Solar Driven Electrochemi
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Ref.: Li, Xin; Liu, Jin; Zhang, Yizhen; Leung, K.H. Michael,
Changing charge transfer mode with cobalt-molybdenum bimetallic
atomic pairs for enhanced nitrogen fixation, 2022, Journal of <
Materials Chemistry A, Vol. 10, No. 29, p. 15595-15604.
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Solar Photocatalytic Ammonia Fuel Production 4
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Imported Renewable Energy
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