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Permanent Magnet Synchronous Motor versus
Induction Motor for Air Handling

Dr. Albert So and Mr. Chack, Ping Kuen
Co-Founders of MICTRONICS COMPANY LIMITED

Introduction

Traditionally, AC induction motors (IMs) have been used for decades in air handling and fan coil units (AHUs, FCUs).
The advantages include almost maintenance free, easy control and low cost. In the early 70’s of the last century,
energy conservation became a hot topic due to the foreseeable shortage of petroleum. By the turn of the century,
concern on this topic got accelerated due to the issue of climate change. Green houses gases are bi-products of
energy production and utilization. Air handling is one major consumer of electrical energy in modern buildings,
high-rise, low-rise, commercial and residential, you can tell. The adoption of permanent magnets in AC motors
became popular during the turn of the century due to their high torque-to-size ratio, low energy loss by modern control
methods and superb dynamic performance. We have been researching, developing and applying permanent magnet

synchronous machines (PMSMs) in the HVAC industry for close to a decade.

As the name tells, the internal structure of a PMSM is similar to a synchronous motor with permanent magnets
embedded on the rotor. lts sister, brushless DC motor (BLDC), is also similar in the construction but the main
difference is in the waveform of the stator magnetic field. Traditional synchronous motors involve a set of field
winding on the rotor to produce a constant magnetic field to interact with the rotating magnetic field generated at the
3-phase stator windings. Now, a set of permanent magnets is embedded on the surface of the rotor of the PMSM, in
place of the rotor winding. The stator carriers windings that are rather similar to that of induction motors, connected
to an AC supply (usually the output terminals of a controlled 3-phase inverter) to produce the rotating magnetic field.
Since then, the stator windings produce a rotating and sinusoidal magnetic flux at the air gap between the stator and
the rotor. In our case, a 1-phase AC supply is converted to a controllable 3-phase AC supply to be fed to our PMSM.
For BLDC, the magnetic field generated at the stator is not sinusoidal but more or less trapezoidal. For higher power

applications, PMSMs perform much better than BLDCs.

The Technology

By the existence of permanent magnets on the rotor, no energy is needed from the stator to set up the countering
magnetic field of the rotor, which has already been generated by the permanent magnets. That ensures PMSMs are
more energy efficient than the IMs. There are various distinctive features of PMSMs. First, a high torque can be
generated at near zero speed, very appropriate for lifting machines. Second, as mentioned earlier, a much higher
torque-to-size ratio can be guaranteed. Third, a much higher efficiency in operation is achieved due to the intrinsic

rotor field available. Fourth, precise digital control for operation is needed. The last one was a disadvantage decade

ago, but certainly not now due to the advancement of power electronics.




How much energy can it save?
The efficiency of AC IM varies significantly from brand to brand, and from rating to rating. Usually, that of a 1-phase
AC PSC (phase split capacitor) motor has the lowest efficiency while the 3-phase model is much better. The following

table shows a comparison of between several brands of 1-phase AC PSC motors in FCU application.

Single Phase Motor Efficiency

Shaft Power Input Power

Source of Motor

supply Efficiency
BL-6534 0.250 | 1/4HP | 187 115 8.2 0.99 934 20.02%
B-6415 0.200 | 1/5HP | 149 208 3.2 0.99 659 22.61%
FDL-1036 0.330 | 1/3HP | 246 115 6.0 0.99 683 36.20%

7FDL-1036 0.330 | 1/3HP 246 277 2.1 0.99 576 42.71%

Oversea brands

US1036 0.330 | 1/3HP | 246 115 5.3 0.99 603 40.80%
733A 0.500 | 1/2HP | 373 115 5.6 0.99 638 58.46%
4929BS 0.250 | 1/4HP 187 220 2.5 0.99 545 34.31%
4575BS 0.200 | 1/5HP 149 220 2.0 0.99 436 34.17%

Chinese brand YSK139-400W | 0.523 | 1/2HP | 400 220 3.2 0.99 697 57.39%

With reference to Table 7.5.1 on page 46 of BEC-2018 [1] Code of Practice for Energy Efficiency of Building
Service Installation, the efficiency of a single speed 3-phase IM should be between 80.7% (2-pole) and 82.5%

(4-pole). When the motor power rating is getting higher, the efficiency should go beyond 90%.

The efficiency of a 1-phase PMSM (the supply is still singe phase while it is converted to 3 phases inside the power
electronic driver) is always much superior to a 1-phase AC PSC motor, e.g. the efficiency of Mictronics’ 120W PMSM
can achieve an efficiency higher than 82%. Having said that, a high precision digital driver or controller needs some

energy markup, around 4%.

The efficiency requirement, according to the IE4 standard and NEMA Premium standard [2, 3], of a 3-phase 4-pole
AC IM with a rating higher than 1.1 kW shall be at least 87.2% under full load. Therefore, we may conclude that there
is no advantage on energy efficiency to retrofit a standard IE4 AC 3-phase 4-pole motor by a PMSM if the rating is
1.1 kW or higher. Having said that, speed and torque control is still more precise and robust by using a PMSM instead

of a conventional IM.
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With reference to our track record, the savings of a typical FCU or PAU (primary air unit) is well above 50% after

retrofitting. Some cases could even achieve an average saving near 80%. Our successful retrofitting the PAU at MTR
Po Lam station has achieved a saving near 79%. The Kowloon Hotel had saved close to 74% of energy after having

the FCU retrofitted during the two-year period from 13th April 2016 to 4th April 2018.

Application on Fan Coil Units
Since the power rating of motors used in FCUs are normally under 100 W and they are three speed settings with the
traditional AC PSC typed, the efficiency is usually below 45%. From the table above, motors with the same shaft
output power may differ by a lot in efficiency, e.g. Model BL-6534 1/4HP motor’s efficiency is 20% while the model
4929BS 1/4HP motor’s is 34%.

This implies lots of wasted energy has to be transformed into heat to be absorbed by the chilled water system
where extra energy is consumed to cool down the motor. Since the system efficiency of Mictronics’ 120 W (shaft
power) PMSM is around 80%, the motor’s overall temperature can be well below 30°C (the motor’s temperature is
around 27°C at an ambient temperature of 23°C, while that of an AC PSC motor is around 53°C). Here, there is

an additional benefit.

A high operating temperature certainly affects the life of motor bearings [4], that of a PMSM is around 80,000 hours
to 90,000 hours, while that of an AC PSC IM is usually below 40,000 hours. That clearly demands more manpower

to maintain an AC PSC motor, at least double that of a PMSM.

AHU retrofit at MTR Po Lam Station
One of the AHUs in MTR Po Lam station was retrofitted on 5th September, 2019 by a Mictronics’ 550 W PMSM, a
four speed controller and a newly designed direct drive forward blade split blower, as shown below. This new set of

motor drive was used to replace the original 3-phase 750W AC motor and the belt drive split blower.

The preliminary measurement showed that the new motor set achieved an energy saving of approximately 70%

based on the same air flow rate and same room temperature control right before replacement.

Such a high saving rate is due to the improvement in performance of the whole system, including the new blower, the

highly efficient PMSM, and its electronic driver.




4 Speed PMSM controller

New Direct Drive Split Blower
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/ Wing’s Glory Air-conditioning Company Limited
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BRI Wing’s Glory Engineering Limited
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BT FE M s Wing's Glory Air Condition, Electrical And Engineering Co.
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FLAT A2, 9/F, TUNG NAM FACTORY BUILDING, 40 MA TAU KOK ROAD, TOKWAWAN, KOWLOON
TEL:2365-0916 2954-9402  FAX:2774-9797
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SHUN LING
ENGINEERING CO., LTD. 158°
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150 9001 : 2015

HEIESR 1 CC 2103

Design, install and testing & commissioning of Electrical &

Mechanical Engineering Services

® Plumbing and drainage system

® Heating, ventilation and air conditioning system

® Lighting and power supply system

® Fire services system

® Utilities piping system

® Water freatment system

® Building automation system

® Special MEP testing and commissioning

® C(Clean room construction

Licensed Plumber

Registered Electrical Contractor
Registered Ventilation Contractor
Fire Services (Installation Contractor)

Unit 2C, 2/F., Winner Factory Building, 55 Hung To Road, Kwun Tong, KLN, HK
Tel : 2684 1290  Fax : 2694 7507  email : info@shunling.com.hk
web site : www.shunling.com.hk

CLETEE
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Building
Your Visions
Together

We are a MEP company specialized in
electrical, MVAC, plumbing & drainage,
fire services systems, and building
projects that spans a diverse range of
industries and scopes.

Industry Sectors:

Financial / Resitential / Commercial
Industiral / Hotel & Leisure / Education
Data Centre / Telecommunication

- Clubs & Entertainment

-
. &
.&34 “
EourART Saarany
SO 14001:2015 OHSAS 18001:2007 1SO 9001:2015

Certificate No: CC 6625 Certificate No: CC 6626  Certificate No: CC 1683
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KEIO ENGINEERING CO., LTD.

With over three decades of commitment
and hard-work, we have embarked on
major projects with a team that is able to
demonstrate profound dedication to
operational excellence.

We value integrity, precision, partnership,
and progressiveness. And it is our utmost
honour to be the chosen partner for
some of the most prestigious and iconic
developments in Hong Kong.



HEcrRIEARAD
Westco Airconditioning Limited
Member of Chinney Shun Cheong Holdings Limited

WHO WE ARE

Established since 1973 as an equipment supplier and become an Approved
Contractor for Public Works in 1992, Westco is now a member of a leading
value-added E&M engineering and technology group with over 50 years of
continuous operation serving both the public and private sector in HKSAR, Macau
SAR and PRC.

WHAT WE DO

(b ¢ Full certifications and approved contractor /
specialist for public and private sector of
/\ &‘ E&M industry. Accredited with 1SO9001,
éh 14001 and OHSAS18001.
] /
|

/

Heating, Ventilation and

. Lend ¢ Large scale and combined services projects.
Air-Conditioning System

Comprehensive E&M construction and
maintenance & repair projects.

i % e Comprehensive in house engineering support

Fire Protection System

‘ including tendering, customer services, BIM,

\ web based project engineering report system
n

Maintenance & Repair and safety monitoring and control, etc.

IBS :
(Intelligent Building System)

THE HVAC PROFESSIONAL YOU CAN TRUST

e Specialize in full range air-conditioning * Distributor of Daikin commercial and industrial air
engineering  services, and repairs and conditioning system and VRV units in HKSAR and
maintenance of air conditioners and air duct Macau SAR since 2002;

cleaning services;
e With a team of well experience and professional
e Own brand product research and development, design engineers, reliable, convenient one-stop
plus production facility; solution is offered;

EEXIFEEZRARARZT
Chinney Shun Cheong Holdings Limited Block C, 9/F, Hong Kong Spinners Industrial Building, Phase VI, E
481-483 Castle Peak Road, Cheung Sha Wan, Kowloon, Hong Kong
K 4

T (852) 2426 3123 www.chinneyshuncheong.com . :
F (852) 2481 3463 general@scee.com.hk E 5
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WS RS TR ¥YIU WING AIR-CONDITION & IRON WORKS
SRR R (i E SR ) Registered Specialist Contractor
SN T AR AR (Ventilation Works Category)
ot 28 SR AR M Registered Minor Works Contractor
FANMA IR 4] SR THRAE | A 5 Registered Electrical Contractor
ek 1 2362 8716 {81 : 2333 7053 A, 1/F, Fung Yu Ind. Bldg., 41 Ngan Hon Street,
WH: yiuwrscv@netvigator.com Hung Hom, Kowloon, Hong Kong.
Tel: 2362 8716 Fax: 2333 7053

Email: yiuwrscv@netvigator.com

ALen] iy 1976 ERLY,  BRLEE TR, B 1998 HEEFIBEE R
5 T K MK Bt BRI, PR ER R R 93%.
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5 A Pl D il
i Control Measures Ol Mist Remowval Efficiency for Average Oil Mist Removwval
Each Sampling (%6) Efficiency (%)
Water Spray Type 86 87.1
Smoke Hood 88.1 )
Aar Washer 84.1 BQ.6 N
95
Water Spray Type Smoke 95.2 93,2
Hood + Air Washer a91.1

L
%// (Thomas Lee)
Hong Kong Senior Consultant
@ hﬂm"’tlt’ Council Envirenmental Management Division
SAEEHEAR Hong Kong Productivity Council
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‘ AUTO INTEGRATED LIMITED

ROBEBR2F

ﬁufiﬂ/ﬁ

Electrostatic Precipitator

77 B IR B F AL &

352 -2612075€

rickie@autoinhk.com

y -



O SRS gy

EURO Technology (Asia) Limited ETRI
rosenberg {0}
[R MOV ROUP

‘Q?' R (EEM) AR

Inline Duct Fan Series (AC Motor)
Dia : 200 — 450 mm

Air flow range : 50 I/s to 1000 I/s
Static Pressure : 50 to 800 pa

UNO Box Fan Series

Dia : 355 - 710 mm

Air flow range : 100 I/s to 5000 I/s
Static Pressure : 100 to 800 pa
Kitchen Exhaust Box Fan UNO-ME (Motor Outside air Stream)
(90°C air flow direction)

Dia : 355 - 630 mm

Air flow range : 200 I/s to 5000 I/s
Static Pressure : 100 to 1000 pa

=

Inline Duct Fan Series (EC Motor) ENERGY SAVING
_ _ Permanent Dia : 225 — 560 mm -
Housing Magnet . 1 ad
Air flow range : 50 I/s to 1000 I/s
Static Pressure : 50 to 800 pa
Windings Laminated Shests UNO Box Fan Series

Dia : 355 - 710 mm
Air flow range : 100 I/s to 4000 I/s
Static Pressure : 100 to 800 pa

2 _'::;:: i
E c Technofogy

Commatation

. Hearing Syt
Electronic S e Kitchen Exhaust Box Fan UNO-ME (Motor Outside air Stream)
., (90°C air flow direction)
e Dia : 355 — 630 mm
Mains-fand Contral |

Air flow range : 200 I/s to 4000 I/s
Static Pressure : 100 to 1000 pa

Europe Made
Stock Available

connection

— EC fan controller
POT 1 (0-10 V control)
MTC (Digital display, weekly timer)

POT 1 MTC

EC free flow fan for Air Handling Unit EC Fan Grid
| o=
w4
™
19
Inline duct Mixed Flow Kitchen Exhaust

Room 2502, Front Block, Wah Fat Industrial Building, 10-14 Kung Yip Street, Kwai Chung. N.T. Hong Kong
Tel : 852 - 3110 6882, Fax : 852-3110 6883 Email : eurotech.alan@gmail.com



Man Shun Group (Holdings) Limited
BIRKE (2% ) BRAE

(Incorporated in the Cayman Islands with limited liability)

Stock Code B&{n1X3% © 1746

BIREE (128%) BRAR (BB * 1746) » BfIAETSBEREX
RURR R ZE RN E TR BHER - BRAEME—NNF - ZPIAEE
EERBETHRETREMFHE - BT EABE - EHBEREENEE
BENETEERERNTR  —BREFRERERRIFAIRGR

B —mL RSB ERSHENASEMBEENELRRREEIRE
HARTE - HMREBZRAEE T RERBFER I RLZKEEZFARG (B
BER) °

KA EFERAMERERS  HETRAEHAMERRIEEEERE
PHEBTRRBIEE -

.
1

RN .

-

.

PARK YOHO 8

AR EOABE23-39RETI X KE19121908E & (852) 26336866
Room 1908, 19/F, Cheung Fung Ind. Bldg,., " (852) 2633 3846

23-39 Pak Tin Par Street, Tsuen Wan, N.T., Hong Kong

tad info@manshun.com
www.manshungroup.com.hk




SAA® (| JUSTIN MATERIAL SUPPLIES & TRADING COMPANY LIMITED
~N|| R AT AR A F

JIMCO KPC

UV-C & OZ0NE

R

B =R, (Hood Type) : FEE= (Duct ye) : — B (Integrated Type) :
FEF H/ieETE B FER Hh/ieETE B FEA HIEHE
" AR EKESR - A PAREFEP - A DR GIREE T -

o)

PRH“IIMCO KPC” RIS La a4 Bz *

1. JEFEE - AFF AT,

2. HIEAHERA DS MAEENE - AR IRERA,
3. KRR EZJEME Y REY (eI RS T T A,

4. NAefatbigdl)s - frbin] DS 8 J 25 -

~ e
Sy Y Y
- Sl - NS

5% H)E (Hotel Alva) EARTFE (AKA) TEHEERE L

Hdl - SUFEEIEIREE6OFTIR R LRUORE  #Eah : 2575 1389 {8 : 2838 5221 R : ing@jmst.com.hk



4] : Efatar Environmental Protection Equipment Limited.

—

C—
BWRE8E Fan Coil Unit AMRI Standard 440-2008 ﬂfﬁ_ﬁ

@cow MAGIC™ taBIRIRBMEIR A

I T > m—
CFP-300 713 490 260 ——
CRP-400 890 490 260
CFP-600 1020 490 260 CFPE& 3! CFPCEF
CFP-800 1305 490 260
CFP-1000 1490 490 260
CFP-1200 1740 490 260 \

CFP-1400 1920 490 260

CFFE5| CFFCERF)
Eb

Air Handling Unit

Eurovent BAHR] ERIE
WEIEEE, 40oni60nnks0mmk 1 00nm 0 B =] 4t

AERKBREERESBANRI4I0EB T,

ARERR, e
ABAECTBAR. %ﬁfwyﬁ.

A — -

EIR-EL S5 /KHEE (BATR) 65kw and 130kw

Module Type—Air Cooled Chiller (Heat Pump)
FHBEER07C, TEENAEE.

F-EEEERH: EA—&AER LTINS KALE
RERAER.

BENE: HERTARRZMOTUERES, BAS
ims{EmA.

EEEN: Z2RMVEETS AAEKMNMEZND
e o

PR ERSMNLEEGTRG FREKRNSE
EANWAET, AXERTEARNERRSD.
CEmE e WRGSTER, TURRRKARTT

L e

65KW: 2000mmLs1000W=22501

8 . i = S

e,

130kW:  2000mmL«2000%=2250H

HFHaLEER MERESTERAE
Efatar Environmental Protection Equipment Limited

it bE SN PR M - M T Ml 1105110

ADDRESS Room 1105-06,11/F. ., FO Tan Industrial Centre,
26-28 Au Pui Wan Stree

; mail:coldm:

i s }
A =R 'B3113
] X B52-2693132
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( RM-181 \ { RM-183 \
Ber Lin Consultancy Services Limited Hunt Reg E&M Engineering Limited
Atk T2 AR A TEFHE TIEARAE]
Yu Hok Hei Paddy #f2ER Kao Shu Yang &5
Tel: 2397 3392 Fax: 2397 3396 Tel: 2571 3609 Fax: 2571 2251
\ Email: info@berlincs.com.hk / \ Email: info@huntree.com.hk /
o
L
4 OM-053 ) nd
0 ‘ Luen Ming Pengshan Air Conditioning Factory

Limited BEBHEELL A REL M A TR A )

HK
Shum Kwok Hay Bang ;i (_ ?

New Mewbers Are Joivine Tel: 2797 2168 Fax: 2796 1254

')

Email: khshum@Im1986.com
\_ J
/ OM-056 \ / OM-057 \
Wa Tat Engineering Hong Kong Limited King Lung Engineering Co., Limited
HETEEEARAE RIEKRETRARAE
Chan Ping Wa [fi~E Chan King On Anson [#i522
Tel: 37430534  Fax: 37474886 Tel: 9782 0071 Fax: 3958 5603

\ Email: info@watathk.com \ Email: kinglungeng@outlook.com /

J
[ OM-058 \ [ OM-059 \

Yat Dynamic Engineering Company Everlight E&M Engineering Company Limited
HREN S TR A E] EHZHE TIEARAE
Wong Man Sze &=fET Ir C K Hui #FEEL
Tel: 24800117 Fax: 2480 1877 Tel: 37666897 Fax: 28270725
\Emoilz mvoc@yo’rdynomic‘corp.com.hk/ K Email: csyeung@shkp.com )
/ OM-060 \ ( OM-061 \
Freeman Consultancy Service Limited Justin Material Supplies and Trading
T EBR AR AE] Company Limited 2587 7A R/
Lee Shui Sang Chris, Kenji 22422 Tsui Chung Yuen Cliff #2535
Tel: 20816550 Fax: - Tel: 2575 1389 Fax: 2838 5221
\ Email: kenji@3manlicence.com ) \ Email: ing@jmst.com.hk j

33
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SERSR

RM-010
RM-012
RM-016
RM-022
RM-024
RM-026
RM-027
RM-029
RM-031
RM-037
RM-040
RM-041
RM-043
RM-045
RM-046
RM-047
RM-049
RM-050
RM-053
RM-054
RM-058
RM-059
RM-060
RM-062
RM-063
RM-066
RM-068
RM-070
RM-071
RM-072
RM-075
RM-076
RM-078
RM-081
RM-085
RM-086
RM-088
RM-090
RM-092
RM-093
RM-094
RM-095
RM-104
RM-106
RM-108
RM-110
RM-111
RM-113
RM-116
RM-123
RM-125
RM-127
RM-130
RM-131
RM-133
RM-134
RM-135
RM-137
RM-138
RM-139
RM-143
RM-144
RM-146
RM-148
RM-149
RM-150

S 5 K

AR EM ()
Shung Shing Air Conditioning Eng Co
TCS Engineering Co., Limited
Lucky Engineering Co Ltd
Honest Air-Conditioning Limited
Edwin E & M Engineering Company
Hip Cheung Eng Co
Hong Kee Air Conditioned & Engineering Company
Hopeful Engineering Limited
On Hing Eng Co
Yiu Wing Air-Condition & Iron Works
Yick Fung Air Condition & Electrical Co
K-Thorn Engineering Company Limited
Yu Lieng Refrigeration Co.
Lik Sun Air-Conditioning Engineering
Wing's Glory Air Condition Electrical & Eng Co
Yip Tong Kee Co Ltd
A Shing Engineering Company Limited
Man Ming Air-Condition Eng
Chan Chee Engineering Services Co Ltd
Wing Kai Fire Eng Co
Techskill (Asia) Ltd
Yiu Tung Hong Co Ltd
Prindi Electric & Machinery Company Limited
Arnlee Engineering Ltd
Skyforce Engineering Limited
Sundart (M & E) Limited
Yung Kee Engineering Ltd
Senton Engineering Limited
Dictson Engineering Limited
Au Pak Refrigeratory Works
Kong Hing Air-Condition Service
Viewco Building Services & Engineering Co Ltd
Easiplus Engineering Limited
Technicon Engineering Ltd
Quad-Tech Engineering (HK) Co Ltd
Pyrofoe Engineers Ltd
Fook Lam Construction Co. Limited
Sun's Fire Engineering Company
Alliance Contracting Co Limited
Rococo Engineering Company
Hang Lee Air Condition Co
Alfa Engineering Co Ltd
Po Sing Air-Conditioning & Engineering Co Ltd
Telly Air-Conditioning & Engineering Co Ltd
Wattec Engineering Co.
Shun Ling Engineering Co. Ltd.
KKP Construction Limited
Wardson Engineering Limited
Shun Hing E & M Engineering Limited
Takasago Thermal Engineering (Hong Kong) Co Ltd.
Getwick Engineers Ltd
Westco Airconditioning Limited
Lik Kai Engineering Co Ltd
Excel Consultant Limited
Guardian Fire Engineers and Consultants Limited
Shun Hing Engineering Contracting Co Ltd.
Gotop Engineering (HK) Limited
Raising Engineering Limited
Willing Air-Condition Engineering Company
Airgate Engineering (HK) Limited

Wing Kai Air-Conditioning, Refrigeration and Kitchen Utensil Co Ltd

RNB Engineering Hong Kong Limited

Polyfund Engineering Limited

CDBM Engineering Consultant Company Limited
Great Top Engineering Limited

Mass Intelligent Technology Engineering Co Ltd
Kai Chuen Engineering (H.K.) Co. Limited

Wu's Engineering Co.

Chu's Fire Engineering Company Limited

Alpha Appliances Limited

Intelligent Projects Limited

Challenge Engineering Company Limited

NE A (H3X)
EHARIIEAT
KRB TIRERAR]
BEBLREEARRAR
RS RERAA]
KB TIZAF
HEIRZAR
REARIEAR
EEIRERAA
ZETIEAE
BELRME TR
BELRKEIRAR
EETRAERAR
REESRAT
hiLZRIE
BRAFKEIRAT
EREARAT
DRARIBERAR
XA R IR AR
METIRARAA
BHEHTIZAT
HFETHBRAR
BRITARRAA
IHEEE TIRERAR]
ZFEH TIRER AT
AR IRBRAR
FOERBETIRERARA]
A IRARAR
HEIRBRAH
HATRERAR
EERRAR
BELRRF
BRIEBERAH
RETRBRAR
BHBEIRERAR
EIRIRERAR
BHLIRBRAR
BMEELHERAR
FTEEER TI2AF)

B RFGER R AR

Mg TIRAR

(ERES /NG|

B TRERAR
HELARIRERAR
EALRIRERAR
MEIRAR]
EETRARADA
BZEEEFRAR]
E|FTRBRAR
JEEHEE TIRARAR]
EYRBTE(FE)ERAA
F TRARDA
BRRRIEERAR
NEIRERAR
EHBERITARAR
FRAENIIRERER AR
EERETRERAR
ERIR(ES)BRAF
BfEIRBRAR
EELRTIEAT
BHLTIR(EE)BRAF]
KELREABRAR
RIEIREAERAR
EEATREABRAH
N ITRERERATE
RETRBR AT
AR IRARAR
EETR(EH)BRAR
HEKARIEAR
BEEMIRERAR
E—BEHRALA
FEEIBRBRAR
EIRBRAR

2760 7731
2156 2929
2780 5285
2396 8108
25119008
2416 2188
2364 3488
2422 9124
2720 3047
2362 8716
2554 2042
24812918
2577 9135
2369 1608
2954 9402
2529 0090
2537 1818
2478 1211
2692 7717
23885718
2697 9216
2345 0243
2756 1489
27455110
2885 1620
2493 9368
2555 8367
2504 3897
28918070
2567 8155
2386 4741
2543 0610
23816033
3193 1300
25731832
2388 8038
2407 3187
2786 2662
28919083
2372 0387
2757 1730
2573 2329
2556 0231
27851738
2389 2386
2684 1290
2795 4248
2320 7230
2387 2882
2520 2403
2893 3600
2362 4301
2627 0888
2374 2628
2889 7022
2419 8282
2459 3038
23956081
2330 7989
2317 1012
2408 2336
2442 2353
3520 2071
2598 1088
23452219
2199 7575
2640 6293
2744 5928
3464 0104
2529 7555
2757 2889
2890 5788

shungshing@biznetvigator.com
tes@tcs.hk
general@luckyeng.com.hk
aircond@achonest.com
eemedwin@yahoo.com.hk
wongskl@yahoo.com.hk
294988488@yahoo.com.hk

kkchui_onhing@yahoo.com.hk
yiuwrscv@netvigator.com
yifeng8@gmail.com
wicheung@k-thorn.com.hk
yulieng@biznetvigator.com
kamhungtse@yahoo.com.hk
wsglory02@wtt-mail.com
ytkcl@netvigator.com
rinkihk@ashing.com.hk
y2k897@yahoo.com.hk
cces@hkstar.com
wingkaifire@yahoo.com.hk
techskill.hk@gmail.com
info@yiutung.com
prindi@hkstarl.com
arnlee@arnlee.com.hk
spencerlo@skyforce.com.hk
sme@netvigator.com
pyung@hkstar.com
senton@live.hk
lui@dictson.com
aprw09@yahoo.com.hk
khaircon@yahoo.com.hk
engineering@viewco.com.hk
easiplus@gmail.com
technic@technicon.com.hk
gt@quadtech.com.hk
pyrofoe@gmail.com
fooklam4h@yahoo.com.hk
support@sunsfire.imsbiz.com.hk
enquiry@alcc.com.hk
rcchk@netvigator.com
hangkaihk@gmail.com
yeenhongchan@gmail.com
posing@netvigator.com
tellyltd@yahoo.com.hk
dennisycwong@yahoo.com.hk
honson@shunling.com.hk
kimak@kkpl.com.hk
wsengltd@yahoo.com.hk
project@shunhingeng.com
hinchung_wan@tte-net.com
getwick@getwick.com
tmcheng@scee.com.hk
admin@likkai.com.hk
a@23742628.com
em@gfehk.com
kslaw@shunhinggroup.com
gotopco@yahoo.com.hk
simonsiu@raising.com.hk
willingben@biznetvigator.com
info@airgate.com
wingkaiac@gmail.com
ringongai@rnb.hk
polyfund@yahoo.com.hk
sw_1838@yahoo.com.hk
general@greattop.com.hk
info@miteng.com.hk
patricklam@kaichuen.co
account@wus.com.hk
chusfire@gmail.com
aal@alpha-general.com
ipl@iproject.hk
wshiu@ves.hk




SERSR

RM-155
RM-156
RM-157
RM-158
RM-159
RM-161
RM-162
RM-163
RM-164
RM-165
RM-166
RM-167
RM-168
RM-169
RM-170
RM-171
RM-172
RM-173
RM-174
RM-175
RM-176
RM-177
RM-178
RM-179
RM-180
RM-181
RM-182
RM-183
OM-003
OM-009
OM-013
OM-015
OM-016
OM-020
OM-021
OM-022
OM-023
OM-024
OM-025
OM-026
OM-027
OM-028
OM-029
OM-030
OM-031
OM-033
OM-034
OM-036
OM-037
OM-038
OM-039
OM-040
OM-041
OM-043
OM-044
OM-046
OM-048
OM-050
OM-051
OM-052
OM-053
OM-056
OM-057
OM-058
OM-059
OM-060
OM-061

Newland Engineering Limited

Keio Engineering Company Limited
Express Engineering (Ventilation Works) Co
Luckway Engineering Limited
Best Engineering Services Limited

Ching Hing Engineering (HK) Limited

Proficient Engineering Company Limited

Huns Engineering Co Ltd

M &V Engineering (E & M) Limited

Yiu Wah (Kogarah) Company Limited

REC Engineering Company Limited

Rich Royal Engineering Company Limited

First Fire Engineering Co Ltd

Union (Luen Hop) Refrigeration Company Limited
S.I. Engineering Limited

Fungs E&M Engineering Co Ltd

Meco Engineering Limited

Practical Engineering (Hong Kong) Company Limited
Foster (Hong Kong) Engineering Services Co. Ltd.
Kings View Contracting and Technical Services Ltd.
Master Air-Conditioning & Engineering Co Ltd
Artsuc M&E Limited

Standard Refrigeration & Engineering Co., Ltd
Kervin Engineering Company Limited

Ilve Company Limited

Lee Tack Building Services Limited

Join Rich Engineering Limited

J&R Engineering Co. Limited

Sun Fook Kong E & M Management Limited

Ber Lin Consultancy Services Limited

Pacific Extend Limited

Hunt Ree E&M Engineering Limited

Delta Duct Systems Ltd.

Wintech Century Company Limited

Delta Pyramax Co., Ltd.

Caster Trading & Engineering Company Limited
Advance United Engineering Limited

Novel Tech Enviro Limited

3Tech Corporate Limited

Auto Integrated Limited

An Tai (E & M) Contracting Company Limited
Winning Air Conditioning Equipment Service Co Ltd.
Ductpro Engineering (HK) Limited

Axis (HK) E & M Consultant Co. Ltd.

Man Leong Fire Services Ltd.

Chit Tat Electrical Engineering Ltd

York Choi Industrial Limited

Triple Faith Engineering & Supply Limited

Mega Billion Engineering Ltd

Sundart Technical Services Limited

Wai Yip (E&M) Engineering Co Ltd

Professional Electrical Engineering Co., Ltd
Unicen Engineering Company Limited

Cfugo Engineering Limited

Lie On Elect. Mech. Engineering Limited

Lucky E & M Ltd

Euro Technology (Asia) Limited

Goodway Electrical Engineering Ltd

Yuen Fong Air-Condition Products (HK) Ltd

Maxa Engineering Co. Ltd

Man Tung Air-Conditioning E & M Limited

Way In Air Condition Engineering Limited

AERO

Man Tung Air-Conditioning Works Limited

Luen Ming Pengshan Air Conditioning Factory Limited
Wa Tat Engineering Hong Kong Limited

King Lung Engineering Co. Limited

Yat Dynamic Engineering Company

Everlight E&M Engineering Company Limited
Freeman Consultancy Service Limited

Justin Material Supplies and Trading Company Limited

AFER (F30)
HETRERAR
RETRERAF
RBTIRCBREZAR) DR
BT TIEERAR
RBITIRRBARAF
ERTRE(FE)BRAR
RATRRERAF
BETIZERAR
BERETRRARAA
BELARAT
RETIRERARF
SlETRRERAR
HIED TIRER AR
BERRIRERAR
EEFGEARAT
BREETRRERAR
REIRERAF
BHE(ER)BRAR
SR (FE) IRARDR
SETERMREERAR
BFRELRIRERAR
ERBEERAR
SUETIRERAR
LEIRERAR
HHBEERAA]
FRETREERAA
EBTRERAR
BETRERAR
HEBRETRERAR
AT IZERARAR
BEERAR
BRHETZERAR
ERREERARAT
REMLERAR
EEMBAERAR
REBHTRERLIA
ERTTRERRAT
HIRMARATF
REFHARRE
BAREAERAT
REBREFEERAT
REELRBRERBBRAT]
BRIR(EE)ARAR

SUREHARAR
HERETRARAR
JBRBEERARA
REIRMBAERAR
BEIRBRAR
AETRARBAERAR
BETREGRAT
BEBRTIRERAA]
EAIRARRA
fEsIEERAR
FIZHETIRERAT
EERERRAR
REEEM)BRAR]
EEEEGRAT
BE5 = HR B RmEE)BRAT
BERIEERAF
BRLSMEARAR
ERLRIRERAR
NRIE
BRARAIRARAR
HERITILS R RBAER AR
HEETIRFAERAT
SEMETEERAF
BREHTIRAF
BLEETIEZARAR
iR BR AR
EHTARAR

2967 8620
2695 8872
2345 8861
2388 4895
2364 7818
3590 4627
2460 2351
2334 7788
2242 2841
27811384
2619 8888
2356 0770
2786 0285
2627 4600
2519 7966
2682 7208
2774 8200
2402 2772
3422 0336
2796 2417
2332 7097
2687 5257
27810871
2422 3110
35759488
2305 3111
3153 2048
37539158
2757 1210
2397 3392
2398 4888
2571 3609
2763 5093
2760 4883
25112118
2745 6268
2409 0515
2729 9111
2766 9787
26120758
35759308
23320085
2344 2566
2961 4498
27121522
2529 8888
2795 8286
3602 3606
3170 8400
25110160
2416 8198
2665 4321
3113 4859
35719808
2415 3611
2865 2088
3110 6882
2405 0888
31718369
3705 2857
2609 5680
2744 4777
6939 0604
2609 5680
2797 2168
3743 0534
9782 0071
2480 0117
3766 6897
9081 6550
25751389

adm@newland.com.hk
sam_chan@keio.com.hk
express605@yahoo.com.hk
luckway@hkneet.com
info@bestes.com.hk
cksiu@chinghingeng.com.hk
step1448@netvigator.com
huns@huns.com.hk
main@mveng.com
ywk@ywk.com.hk
howardlok@rec-eng.com
richroyal_ac@yahoo.com.hk
first27862785@yahoo.com.hk
unionlhhtl@biznetvigator.com
sie57088@yahoo.com.hk
cwwongbs@yahoo.com.hk
meco-engltd@yahoo.com.hk
kflui7818@yahoo.com.hk
project@fosterhk.com
ernestwong@kingsview.com.hk
masterac@netvigator.com
pst.artsuc@yahoo.com.hk
sre@hklpg.com.hk
kervinmvac@yahoo.com.hk
iveecoengg@gmail.com
Itbs@leetack.com.hk
joinrichhk@hotmail.com
jr.engco@gmail.com
calvinlee@sfk.com.hk
info@berlincs.com.hk
solkf@shuion.com.hk
info@huntree.com.hk
ivanlee@deltapyramax.com.hk
tatanlexyim@wintechcentury.com
sales@dpx.hk
admin@caster-hksar.com
hackie@netvigator.com
nte1010@yahoo.com.hk
wcchow@3tech.net
rickiewong88@gmail.com
winson.chan@antai.hk
winning_ac@yahoo.com.hk
info@ductpro.com.hk
ansonchan0701@yahoo.com.hk
m27121522@gmail.com
chittatko@yahoo.com.hk
info@yorkchoi.com
frankie.chan@tfegroup.com.hk
brianmak834@yahoo.com.hk
jl@sts.hk

info@waiyipco.com
info@proeecl.com
unicenltd@yahoo.com.hk
info@cfugo.com.hk
lieoneng@gmail.com
general@luckyem.hk
eurotech.alan@gmail.com
simentong_goodway@yahoo.com
yuenfongaircondition@hotmail.com
info@maxaeng.com
mtacwork@mantung.com.hk
wayin.chow@gmai.com
a30260218@gmail.com
mtacwork@mantung.com.hk
info@watathk.com
kinglungeng@outlook.com
mvac@yatdynamic.corp.com.hk
csyeung@shkp.com
kenji@3manlicence.com
ing@jmst.com.hk 3 5

RM - Registered Member
OM - Ordinary Member
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F""" SUNDART (M & E) LIMITED
N FRANE TALH PR LT

k Ea PEIIBARAE
elo T Keio Engingering Co., Lid.

F Arnlee Engineering Ltd.
- B BE T A PR )

MRS R EB TR
YIU WING AIR-CONDITION & IRON WORKS

EREBETHERLD
EXCEL Engineer Limired

EMERPITRERL D
EXCEL Consultant Limited

Bl PR A R AR

KKP Construction Limited

PYROFOE ENGINEERS LIMITED
HRIBARLA

Q
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V SENTON ENGINEERING LTD

EEIERARLA
SHUN LING ENGINEERING CO..LTD.

AN MING ENGINEERING THADING CO., LTOL
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LUCKY ENGINEERING CO. LTD.
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s ol q YU LIENG REFRIGERATION CO.
SINCE 1686
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HOMEST AIR-CONDITIONING LIMITED -
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RO T ARNER
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HIP CHEUNG ENGINEERING CO.
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B Challege Engineering Co., Ltd.





