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LEGISLATIVE COUNCIL
PANEL ON ENVIRONMENTAL AFFAIRS

SUBCOMMITTEE ON IMPROVING AIR QUALITY

Retrofit Devices for Providing Air Conditioning

When the Engine of a Vehicle is Switched Off

Purpose

During the scrutiny of the Motor Vehicle Idling (Fixed Penalty) Bill by
the Legidative Council, Members expressed interest in the development of
retrofit devices for enabling the air-conditioning system to run after the engine
of avehicleis switched off. This paper briefs Members on the progress of the
development of such devices by local research and development institutes.

Background

2. Local institutes engaged in the development of retrofit devices for on-
board air-conditioning include the Hong Kong Polytechnic University (PolyU)
and Green Power Industrial Limited (Green Power), which are jointly
developing a solar-powered air-conditioning system, and the Hong Kong
Productivity Council (HKPC), which is developing an air-conditioning system
powered by an auxiliary battery or phase change materials (PCMs). The
HKPC' s project was funded by the Environment and Conservation Fund (ECF).

Latest Development

Solar Powered Air-conditioning System for Vehicles



3. According to the PolyU and Green Power, the Solar Powered Air-
conditioning System for Vehicles (SAV) they developed is powered by solar
energy. A vehicle retrofitted with this system will automatically collect solar
energy through the photovoltaic panels fitted on roof top when it runs on the
road or parks outdoor, and convert the solar energy into electrical energy for
storage in atailor-made battery system for backup or for immediate cooling by a
compressor. The air-conditioning system is completely separated from the
petrol engine of the vehicle. Therefore, when the vehicle is running or when
the engine is switched off, the air-conditioning system is powered by the battery
and can operate independently without consuming any motor vehicle fuel. The
system is aso retrofitted with a technical device for “maximum power point
tracking” which can convert all forms of light, including ultra-violet light, into
electrical energy. Charging can take place on an overcast or rainy day.
Moreover, the system applies the technology of variable speed drive which can
enhance the cooling efficiency of the compressor.

4. Please refer to the leaflet (Annex 1) published by the manufacturer for
details of the functionalities and benefits of the system. Since retrofitting with
this system involves change of voltage and installation of heavier equipment, the
electrical safety and structure of the vehicle may be affected or the weight of the
vehicle may exceed the original requirement. To ensure the modification of
the relevant system or the new components used comply with the statutory
requirements, an application to the Transport Department (TD) is necessary.
The vehicle can only be used on the road after approval is given. Since Apiril
2011, the Transport Department (TD) has approved applications for the retrofit
of SAV on medium goods vehicles and a minibus. If there is sufficient
documentary proof to show the consistency of the product, TD may approve the
same modification on vehicles of the same type. According to the PolyU and
Green Power, applications for the retrofit of SAV on other types of vehicles
(including taxis) will be submitted shortly. Depending on the vehicle type, the
price of the SAV is about HK$40,000 to 120,000.

Automatic Engine Idle-stop and Supplementary Air-conditioning System

5. The retrofit device developed by HKPC consists of the following three
parts-



(@ an automatic engine idle-stop system — it automatically stops the engine
when a motor vehicle becomes stationary (e.g. stopping at atraffic light)
and restarts the engine when the vehicle moves again. It aims to reduce
fuel consumption by and emissions from an idling engine while waiting;

(b) anair-conditioning system powered by an auxiliary battery - it keepsthe
air-conditioning system running on an additional battery (lithium battery)
when the engine stops; and

(c) an air-conditioning system driven by PCMs — building on the principle
that material absorbs heat when changing from solid to liquid form and
releases heat when changing from liquid to solid form, PCMs release heat
when the engine is running, creating a thermal differential which is stored
in the materials. When a vehicle stops with the engine switched off,
PCMswill absorb heat in the air passing over it.

6. The HKPC has conducted trial tests of the aforesaid retrofit device on a
private car and a light goods vehicle, and approval is being sought from the TD.
It has also compared the two types of air-conditioning systems, one being
powered by an auxiliary battery and the other by PCMs. As a start, HKPC
plans to put into production the retrofit device equipped with an automatic
engine idle-stop system and the air-conditioning system powered by an auxiliary
battery. It will identify interested parties for collaboration in
commercialisation of the device. The HKPC still acts as a supplier for the time
being. It aso briefed the transport sector and the public on the retrofit device
in December 2011. Please refer to the fact sheet and the attached diagram
(Annex 2) distributed by the HKPC to the media for information on the
functionalities and benefits of the device. According to the HKPC, a mass
production, the price of the device, including the costs of modification and
installation of parts, is about HK $20,000 to 30,000.

7. The HKPC is dtill conducting further research to enhance the
performance of the device, including extending the duration of supply of air-
conditioning and enabling the device to be charged via the power grid. Tria
tests are expected to be conducted on liquefied petroleum gas taxis in the first
guarter of 2012.



Advice Sought

8. Members are invited to note the contents of the paper.

Environmental Protection Department
January 2012



Annex 1

¢ GREEN POWER
) ~ INDUSTRIAL LIMITED

RS X ARRESE S RRRRMET

EAEHRX BEEH  HMMEDEZINRAEBERRINLK ? EREBFEKRLHEEHEER , WA INERKEREE
Ll‘]ﬁﬁﬁ_fﬁiﬁbﬁo HE ABERREAEBHBERR  BRAREBROVEE —EEENRE A8, RESWAA , 2V
HEE  MEEHERAKRINE , MUBBNBRATREBE T REEFMEN [KIZESELERER] B0, FEERESH
xxE  ME EERNEREEHHEERERES [FEER] EZSHNREMRSGE.

> BIRRT ENBEREETE

IEYeEhER AT (Green Power Industrial Limited) BEESBE T ABRHAE
BIEF&ET  IREET—E f?ﬂ%ﬁm‘—:\,E :\,?%J , EREBT O80T
E’Jﬁ?—: , BZARGEREXSKN-REES , Tﬁ%ﬁﬁ’]@ﬂ% THRR  ERS

BEEZRGINMAEEREE | REBR , Tfﬁﬁ!ﬁﬁ NHESBRMFEEEST (&
EK% B G R , BERRLARRERERENEE.

LIKIGEEERE S RERNER , BEEPORE T RS ILEBAFERHIKGEEE;
W BEEERETHME  CETEHKREKRIEE | WigTEL RSB, EE—E
I, s%@ﬁﬁﬁ%ﬁﬁﬁ%ﬂﬂ MREXN, WETHKEBETLE—REKINER
hiﬁ?% MR ERERELEFEN , TEREMSH5IZE 8. Eit , ERER

TRERFERREIRS | M , AR MATLESSEMASHHER | RDEREHES

P gk ' %o ZERGHRE [ERKBRERIIERS] | EEERIINCERNNREHEREL
ABRELRAGETOTLATRLHA  AEME RS R FiEBRE | ENEER KSR ALEEKISsEE .,

=BE

it
> JpRE BRERSS

HAZRR  EERRERMHEERES ?

BARETEIOKEE  ZZREHRRERREHINENLCE  UHAHEHES 2=
. ZRGHDAETE | REEHTS, €EM4BE12ETE, RTEgEmE. WIERS, 88
TEH6E, EAR2-3FRA, MABEIFER MFETER] 3208,

Ry, MENCEERKEAR, BEERELERRUSCERARNBRIAKBRENE
B, ERAEHEIENENZHEERRENES | BEESWESFAROHRAEN L. RT
RAERBZIH , ZEABNTERBIESS  REAFROEE. RTEEIENRABER , 254F
MERE-FEXNNM [KBEERERLK]  AERERGEREERMANED. BETARE2NBRE
ER - [RRRENRNRRESSESR  —ROCREEMERES®E. | Bt , Rage

R ERTRE AN . BARE—EMET. R, BAENERADEENABEREE  CEREERRIEABE

MR EREES, R, CEHEEFE MABHREEX , SREFREIHNEES.

| = ZHIRGE BeROER

RTBRSEFAEEXRBMEEMRE | BRHRE [BRKBRESR K%
A%l | UREEEIMNSCERNAECGERERE  SHAERERRE
HRREBEFM NSRS  CERESIZBMTEZLSE  FETLL
| IFRR  MEHECHTFRENEREXEED  BEEERERNEX ,
aﬁm;ﬂﬂ’]lﬂ—?—ﬁf%&ﬁ% !

BB N EEREIHREERR  LU— iﬁﬁ LT MR ARG ERNE
BEBERG, BHT E6NE , UKGRESTHRS, St EUHE0MmAE,
~ (JHEAKRGAIE2F IR E,

ZERRRTRETAMEEN) , HEETUENS L EER
RE LFEH.



> Bt} SRESHE

ERANEERREHENREERAZ , £RTRTREE SHES] » o° INDUSTRIAL LIMITED

ANRESE BBENAHEHE FIRS [SHER] 0% ERTMEIE N
HTIERE. A/ DR ER TS RREY R E R R ST, BAEHNBRATMESE
BEARREEENNREZEARNTERGTE LA NBESIEAINE , BY¢EIIBEPRAE](Green Power Industrial Limited)

BETEDEERETRERSOEENSERS , IR T —EEER A 1 i A S B &
ST W SO e e o SN i Eégég;gz;z LA B DR R B
BHBAURALTOTEESEEEETS, SN0, BEas—F g
HERET] |, BUBENTERER—S1. | ERTSEEFEEBRY P rya—

' /NG| [Bk - Rk
AEA T AEBA TG EE G e thET , AT O S ETRE T TEE.':E§ Eemg ig Sk
EREDEHENET , MEATBABESELERAHR , FBRA {%'L’ %E RR e ':'ﬁa\?g"‘ﬁ“;ﬂﬁ"“ﬁ
DEHERRORE. FRLE, ATHROXER  tepeEns, sx 0 RARENGLRES | LEIEERE, ©
CEFEELBEOTEET , TR0 ERNISERE. REEEYF.

K E L B 3R R R R IR (R #h (R 1K

EBETABRBEABHERADREHFEMET —ERE EBNETRS
ARG, MMSIRESENR, RANFREES I EEILREHEEEIRMS
f"“é £2

>

BRRNHETASEH T ERRNBREMIZEER B RS E
BRATMARME  SERIRMIREES , BUSERRTE S TS EDEN

° KIZREMRAIRATIRE IR Ay
o KIGHERERR

o BATHESR

o TRRMEIEES

o ARTHARMEBEI=EL
o KIBZRESERERSR

KGR DNSESHRGIBA

Solar Air-conditioning for Vehicles XGEAERRER '[Eﬁgﬁﬁ r ﬁig.ﬁﬁu?ﬁ%ﬁ .
. o o RETHARUERERRF L RMEEER

ot i (e o BEMPIRRSEEETR RS

BB i

BRARTARE, BERARE
BRET/NG 1- 2500 I EHR & A

~a
GRS

®@ ® ©® ©

SERSIEN SR BEHSS
KIGHER RE SR ER T EFRAVITFRR:

| [ Blowing CouFlAei(r’:nd ] (’vEl.ectricaIVFD

| | Temperature Feedback s Compressor A iy . . . N _ I

(Battery ML oemie o SRRGERTHIIEERSSM , ERMERATETRIENGIEM.L
. U -

MAEZCR
o (FRIBLERIREERIZRSR , BERRBRAR
BEHRBHAREEMADORRE (FHEEESEEEVSD)
=P '
RN SRR [SEER]
HESTHEMIEEREHE
BAR, s
EARHEXANE. QRXERMARE
BUEEEIRREH

€]

©]

@ ® o @ 0




n

n EERE BHIR

MAKBERE  CEERRARERNK
%, [, UARRRREER BEERES
WA ETTIE. TEREERABMEEN/)
.

1. BHRAAXBHE?
HANAXBREECHAENNRIRE
M, TRMSRIEEEEN  KBERER—A
BUKIZEEB AR [ KBRREIR (array) | E4ES
7, BREREREXRE. KESEASEREST
75. BECREERBEERLE B LMEEEES
ERER , MERAEHERE—AgEs , &
BREREENZRE  RMIORBE.

2. [aRtBERENF?

AL, EERERINSD. ENABES
RERER  RTHEETIEXEMELHE
REGRE BRABEEAIERAK] | T
BERIMNCERFTBECGBIRERE | Al

.

3. [ERAXEREURIRR?

ABEENTS [BR] | EBBE+TFE
HFHEER  M—EBEREFERKBEEIN
&, SFARO BRSNS =18 , 8%
RO T N\+HEBCEE. SHAXEE, g
O B EHN AR RV B, RARETLUE—
TR RIREULHERATR.

EEBBESEET T UESERIEEREE [SERR] BAIEE | FHSRIR2011F 12 5 EiE,
BRI RIS IET N3 207T.

RIARE

DIPKOME
T Geeies

neva

SALON
INTERNATIONAL
DES INVENTIONS

GENEVE

Aprés examen, le Jury Inernaiional a décidé

deremetred:  GREEN POWER INDUSTRIAL LIMITED

pour invention:  SAV - Systéme de climatisation pour véhicules et fonctionnant &
Iénergie solaire

Genéve, le 8 avril 2011
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