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 MESSAGE

Time files quickly. The tem of the current Councll wil be ended shortty. The next Annual General Meeting
(AGM) of the Association wil be held in June this year and new Council will be elected and formed. It is my
honor fo have the opportunity to lead the Councll and serve the Association for the past two years. If was an
unforgettable experience. Through differant activities, serinars and liaison meefings, | knew many new friends o §
and leamt a Iot of new knowledge. The most valuables are the flendship and team spiit In the Councl. |
would ke o thank al Councll Members for thelr support fo me and fremendous efforts In confrlbuting to the -
development of the alr conditioning and refigeration Industy. In addition. there are dlso many Sub- } A
Committee Members and helpers to support the Council without considering any rewards. | was impressed by “MeK.L Chan
all of them deeply and would akso express my whole heartedly appreciation to them foo. President

As the President of the Association, | am proud of seeing the growth of representation and recognition of the Asseciation in
the dir conditioning and refrigeration Industry. From the old days of an Association for soclal gatherings only to a local
representartive of the HVAC Industry, there Is big change In the roles of the Assoclation. This was the effort of the past Counclls and
Presidents. | hope the new Councll under the leadership of the new President wil continue to strive for the best benefits of our
Industry. Last but not least, | would llke to encourage all our Members to Join our upcoming AGM and to vote for the new Councll
Members for yourselves.

Look forward to seeing you at the AGM in June.

Best regards fo all of youo
K.L. Chan
President

Festival Walk Is a world-class design of a large commerclal complex buliding In Kowloon, Hong Kong, The total floor aredr s
1213518 sq.ft. The bullding was completed In 1998,

The designed cooling load capacity of the bullding Is
6,400 TR, Alr cooled condlensers were used for heat rejection In
the orlginal deslgn but were converfed to a more energy
efficient water cooled system in 2003. Fan coil system is used for
the shops and offices while alr handling units are wsed for the
public clrculction areas, Like other troplcal arecs, heating Is not
necessary In winter.

The original control logic for bringing in additional chiller

- defemined by:
The chiller plant Is o decouple bypass system with a fofal e : :
capacty of 6400 TR. It consists of five 1600 TR high-voftage -+ 8fici flow excesding 25% of a 1 400TR chiler capacity ond

(HV) centritugal chillers (one for standby) and one 400 TR chiler > Chiles running at over 5% full load capacity and

for night duly. 3. rsertemperature exceeding 8.5°C o1 10°C
Chodmnan:
1 1 24 4 7 8 12 K L. Chan
Mernbers: {n aohaberca order

 Mesapefom  New New Infordew- Techrical Vit Actiifias Merber List Canisa Au_Chios Chau 2
_Jy thePreddent  Techndlogy {w Ms. Polly Mul Garmbl Chiang Polly Mul Jason Wan

He A0 111 Rl aater Baad Warneshal Heass Knno Eav-REMNIE40 2GR F_mallir hompe Ao bl Almbs T o RARAS £ NPTy ey b
dg., 108-111 Cloucester Road, Wanchal, Hong Kong. Feac(852)2519 0288 E-mallinfo@acra.ong.hk Web Slte: www.acra.org.hk
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1. Phenomenon observed

a. temperature buitt up af chilled water supply risers at
times when there was a high flow demand (but not
load demand) due to midng of retum water from
bypass pipe with primary chilled water:

b. when rlser supply femperature exceeded the 10°C
threshold, an addtional chiller would be switched on
even when it was not a real cooling load demand;

€. hunting of chillers cue to Insufficlent loadings;

d. chillers on average, running ot relatively low
percentage loadings;

6. relatively low chiller entering femperature.

2. Causes for the problem

It was belleved that the problem was due to
mismatch of the demand In chiled water flow and
cooling load at different situations. A lot of decouple
bypass systems do In vardous degree, have similar
problems.

There were a number of causes confributing to the
problem, but the major causes were:
a. a relatively large difference between the Installed
capacily of AHUs/FCUs and the actual space loading;
b. thermastafs were set fo a very low temperature by the
tenants hence keeping the valves fully open at all
fimes;
¢. capactly of each chiller wos relatively large.

3. Effect of the problems on plant efficiency

The problem caused reductions In plant efficlency as
aresutt of:
a. a lower average refum chilled water tfemperature and
hence lower evaporator femperature;
b. on average. chilers running of lower percentage
loadings;
¢. hunting of chlllers.

To minimize the mismatch of cooling load demand and
chilled water flow demand after understanding the causes, a
new conirol strategy Is developed through a year-found action
research, This includes the monitoring of data from the building
mangagement system and measursment and verlfication of
findings. It Involves the change from a fliow demand oflentated

loglc with riser temperafure override to a mulfl

criterion one. The new strategy in the chiller plant

control under fhis 'save’ mode Is summarized as
follows:
1. When the deficit flow exceeds the preset limit.
only an addltlonal chilled water pump Is swifched
on to satlsfy the flow demand.
2. Additional chiller is switched on only when a true
load Is conflrmed by the following crlterla:
| percentage full load ampere of the running
chillers, and

i. average leaving chllled water temperature
from the chlller, and

iil. amount of deficit flow at the by-pass, and

v. actual bullding load, and

¥v. running average of the bullding load

The saving of energy consumptlon s obtalned by
achleving a better coefficlent of performance (COP)
by operating the chillers at near full load condition.
The energy saving due fo the difference In kW/TR
between ‘save’ mode and ‘normal’ mode operations
was verified by a measurement and verification plan.
The plan makes reference to the M&V Guldslines for
Federal Energy Project - Yerslon 2.2.

The objectives of the measurement plan are:

1. fo determine the frequency of the plant operating
at "save’ mode;

2. to verlfy that the efflclency of the chlllers Is higher
when running at higher loadings under various
condensing temperatures;
to estimate the savings per year;
to determine the increase in average percentage
loading of operafing chlllers;

5. to verlfy the effects of overall heat transfer
performance of evaporators with increased
chilled water flow rate.

Operating data was taken at 30 minutes interval
by the bullding management system over a 12-month
perlod.




From the analysis of the data, the following results were
observed:

1. The plant was running at ‘save” mode for about 14.5% of
the fime during the 12-month testing period.

2. The part load performance of the chillers wos in line with
our expectation that the KW/TR drops with the increcse in
percentage loading.

3. The energy reduction within the period from Jun 2003 fo
May 2004 was 435,000 kWh

4. There was a dignificant shift of the mean percentage part
load 1o the right side of the curve Indicating an Increase In
average part load.

5. There waos a slight increase in overall heat transfer
coefficient of the evaporators at ‘save’ mode due to
Increcsed chllled water flow rate.

The Inlfictive has proved to be a practical and cost
effective method fo resolve some of the common problems
encountered in decouple bypass systems.

ACRA Newslettar Summar 06 1

This changing of the control strategy resulted in lowering
the energy consumption of 435,000 kWh per year and reducing
significantly the frequency of chlller hunfing.

The reduction of energy also resulted In a comesponding
reduction of CO2 emission of 261,000 kg per year.

This project also demonstrated the potential
Improvements that can be achleved through action
researches camed out In extsting plants. This can be done by
better understanding of the plant through data analysis,
reviewing of control sirategy, resetfing of various operating
parameters such as chlled water supply temperatures, system
pressures, etc.

It is hoped that more studies can be camied out by plant
engineers and the experience and knowledge can be shared
among the Industry.

Information provided by Mr. Cary W.H.Chan, Swire Properties
Management Lfa.

Remarks:
it & a simpiffed version due fo the limifed space in fhis
newsiefter. For full version, please refer fo fhe fechnical paper:
Innovative Chiller Conirol Systemn af Festival Walk, Hong Kong'. o

g /!

M\
MENAN
COOLING TOWER
Contact MESAN today for a highly efficient...

energy saving cooling tower!
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High Efficiency Centrifugal Chiller
HITACHI

Inspire the Next

Hitachi GXG series Centrifugal Chillers
are among the world highest level of efficiency with COP range from 5.6 to 6.1.
The capacities range from 400 to1500 tons.

Energy saving

Global

warming
prevention

o | High-efficiency refrigerant cycle |

Subcooling ==p| |<g=_ICondensation]
e
Condenser
Inter-cooling / :
- Economizer
The chillers use R134a refrigerant and employs leading l S
technologies like three-dimensional blade impeller (2 stages), seriabuion Effctof Siige-Stge
eﬂic?ancy GEVEE S| cycle refrigeration J

economizer cycle and high performance heat exchanger Effect of two-stage cycle refrigeration

P

tubes to improve the efficiency.

| High-efficiency compressor |

Cross-sectional view

Plan view

( Hig__h—Performance_I-l_egt _Exchange_Jf

Analogue Technical Agencies Ltd.
www.analogue.com.hk
Sales Hotline : (852) 2565 3378 Email : enquiry@analogue.com.hk




Total VAV. Sy m Solution

eading manufacturers,
;top shop solution to your VAV needs

W
MROZ *1echnik RN \

The art of handling air i

VAV Terminal Boxes

One Pekmg Road

n Fi‘n Ltd.

(852) 2565 3459  Email : enquiry@analogue.com.hk
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ACTIVITIES

Annual Dinner 2005 - November 28, 2005

Annual Dinner was held on Nov 28, 2005 in JW Mariolt
Hotel. It was our honor to have Mr. KK. Kwok, JP Director of
Environmental Protection Department, to act as our officlating

Arst Extensive Pearl River Deifa Refrigerating Al-condifion
Technique Exchange and Equipment Exhiblfion (Guangzhou) -
December 21-23, 2005

Being invited by the Guangdong Province Refrigeration
Association, ACRA were glad to be the co-organizer of the Frst
Bxtensive Pearl River Delta Refrigerating Alr-condltion Technigue
Exchange and Equipment Exhibiion (Guangzhou). Our
President, Mr. K.L. Chan, represented ACRA to Join the Opening
Ceremony.

Spring Dinner 2006 - February 24, 2006

Spring Dinner 2006, with a Karaoke Competition annexed.,
was held on Feb 24, 2006 at World Trade Cenfre Club in
Causeway Bay. Over 100 members Joined the dinner and Mr.
Derek Geung from Crowntin had struck to be the Champlon
ouf of the 12 candidates. The Tst runner was Mr. Lin Kam Tong
from Hang Shun and the 2nd runner up was Mr. Conson Yu from
Gether-Force.

Technica Vistt Tour 2006 - Energy Technology & Intelligent
Bullding Development In Talpel - March 15-18, 2006

ACRA has co-organtzed a technical vish tour to Talpel with
Hong Kong Assoclation of Energy Englneers (HKAEE) to
encourage overseas Inferflow of expertise on energy and
intelligent building development. 9 ACRA members have joined
the event,

-

Techrical Visit fo EMSD Headquarter - March 18, & Apd 1, 2006
2 local visit tours to EMSD Headquarter, which is located at
Kowloon Bay, had been successfully held on Mar 18 and Apr 1,
2006, About a tofal of 40 members had faken part in the 2 visit
tours.

ACRABuskedeIToumanenfm - Apil 25, to May 4, 2036

Our basketball
toumament in 2004
has been launched
from Apr 24 - May 4
In Kowloon Bay & e TR
Sports centre and To Kwa Wan Sporrs Cen’rre
Champion Winston Air Condiitioning & Engineering (HK) Co., Lid.

Ist Runnerup  Trane Hong Kong
2nd Runner up  Raising Engineering Lid.

Construction Workers Registration Forum - May 9, 2006

A forum wil be g
coorganlzed  with B - -
Hong Kong Registered
Ventilation Coniractors
Association by inviling
speakers from
Consfruction Workers [#*8
Regisiration Authortty. B
The pupose of the forum was fo clarfy the querles, confusion and
concemns arsen from the Implementation of Mandatory
Construction Workers Regishiation,

Pre - Announcement
AGM 2006 - June 9, 2006

AGM of 2006 will be held at 18/F.. Tung Wal Commercial
Bullding on Jun 9, 2006. All members are welcome to attend the
meeting.

ACRA Annual Dinner 2006 - November 27, 2006

ACRA Annual Dinner 2006 will be held on 27 November 2006
(Monday) ot JW Marrioft Hotel. Al members are encouraged to
join this imporiant annual event, Registration detais wllbe
posted fo all members in kater stage. © Wl
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1509001:1994  SAUMBER(EH)EMAS] MIDEA ELECTRIC (HK) LTD.
";‘::“;;“:“‘ MR : Unit 3904-3911, 39/F., Tower 6, The Gateway, Harbour City, 9 Canton
15170011 e Teim Shai Tsui, Kowioon, Hong Kong.
Tel : 3669 4888 Fax : 2172 7876
GRS : Tel : 3669 4826  Fax: 2172 7876 #4t : www.midea.com.cn.



Professional;sYChoice’
The]Perfect]Insulation]System!
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Cradle Type Pipe Support ®

E' .
’&:@ CFCs & HCFCs Free Phenolic Foam Insulation (Zero ODP)

* PERFECT HARMONY
Pipe Support in same materials.

| * ENSURE THE FINAL
INSULATION VALUE
Rigid Insulation, no compromise
on wall thickness as other
flexible elastomeric materials.

4 * NO AIR-GAP
after proper installation

Cut to top-fit pipe OD.

Easy & Fast Installation

1. Apply adhesive.
2. Snap-on Pipe Support / Pipe Insulation.

3. Seal with Alumimium Tape. 0 o
Labour cost SAVE UPTO 30 /

+
Installation Period

sm o | Phenotherm Asia Ltd. g B (EFEH)A RN
6 {‘s P.0.BOX 79583,Mongkok,Kin., ’@ Fook LOO“g (HK) Ltd.

SR RORISER R i BTR  SENEEABEESRERANIOTE
ISO 9001 website : www.phenotherm.com Office : 19/F!., Skyline Tower, 18 Tong Mi Road, Kin., HONG KONG.

FM 40753 Email : info@phenotherm.com Egzl(zli)é;:l?cg;g( @2393'7773




DC-Inverter VRF Air Conditioners

e |
Heat Recovery Available Mad

Type for residential / light commercial use
-4,5, 6 Hp
- Top class COP :4.06 (4 Hp)

- Max. 9 indoor units connectable (6 Hp)
- Single phase power supply
- Total piping length up to 200 m

Type with selection of cooling or heating operation

- 8 to 48 Hp outdoor unit available

- Top class COP: 3.90 (8 Hp)

- Space saving outdoor unit NEW 14 & 16 Hp

- Extended compressor life by uniform compressor —
operation timer -

- Max. 40 indoor units connectable (24 - 48 Hp)

- Total piping length up to 300 m

| sl

INDOOR UNIT LINE-UP

Tel.: (852) 2806 8316 Fax: (852) 2806 2426
Website : www.welcomegroup.com.hk
E-mail : sales@welcomegroup.com.hk

\>\/ Welcome Air-Tech Ltd.



'._\_r-:\ 12 || AGRA Newslettar Summer 06

_ ACRA Fellow Members

ERTRGEAR 3.1] Oﬂmdng

FF (558 HRaR Ar-Conditioni m

FETERmAN | oo ""’w“"“"au e T
| ]

BRTENRAA E&ﬁu’m

o bl Bullding Ssrvices, EBM Contracior

{ERET T RAALM 24105808 2419822 Trading and Ehnlnnﬂru Cantracting

A SARAR 2807 4550 28071747  Contracting / wll'-'BllﬂMhMIm.waSaMu

KRTHS 20 4T Ar-GmdrImng Exquipment Supplar

Brmwmen bR

2331 9296
RETEGRAR 223651803 223 177 &lnﬂy&lnﬂllmnfﬂaﬂ:‘lul.zl achanical

ACRA Corporats Membears

| it ] T Conimeting

B RRLR 2585 3300 Ar-Gonditioning Equipment Suppler Hichl, Evapoo’, skc.
EIGEEBAN - ehe 21481 Contractin

ASREIEENRAN 2670 2706

Arcmdlﬂ%dm Equipment Suppler
Coniracting

ngineering Go., Lid Ee A L RETHLN 2606 Trading and i
orgy Kewg) Thaerne Inueirios Lid RN EEERAT 2674 6ATE Traning and Contracting
Hm GhnrgAlhrBuIdrl Sarvices Lid. R HERTRNE AR 25708238 E&M i
Johnaan Controls Hong Lid. THaRERgEeE 2500 o2 8u Inatull & nanca of HVAC, Fim Services, ESN, Securlty & Exira Low Voltegs Sysiem
Korvin Englneodng Co., Ltd. = TERRLA 22310 Comrecling, E & M Englngering
K-Thom Englnesring Co, Ltd iR T ENRAR 2481 2M8 Alr-Condttioning & Becirical Instaliation
Linicfires Lid EhNEAR 21155'5!8 E & M Comiracting
LUWEMMC& Lid. EAREEENmLM 2780 62856 E & W Comiracior
Maco Engines BN T ENEAN 281 8722 Engineering Conractor
mu-mn Engnmng {HK)Ca, Lid AR TRGEAN 2579 1832 Coriracding
ARFeRSa 2858 3813 Building Aulometion AFA, Sacurily, CCTV & BLY Systsm
quhtuEnﬂlludrq Ld FHTEGRLH 2805 1820 Bubding Servicae nstallation
Southa Co. RlAEAR 2009 TES Suppler of AXS Equipment
Standard Refrigeration & Engineeting Co, L.  irid TENESH 2380 1213 numsm Installelion and Maintenancs of HVAG System
Takasaga Themmal E'nlnu'lng Ca,, Lid R Tt 2520 2403
R L ENRAN 3193 1300 Bul‘l'l] Snﬂ‘lm Daehn Ingtallation and Malntenancs
E¥EREHDAE 28308 1313 Alr-condtioning and Becirical Installafon
ERERE T REEAN 2426 3123 Coniranting
7 ACRA Assoclate Members
AR Enginesring Co., Lid. HRTEARAR 2408 2060 Contraciing
ABB [Hong Kang) Lid AR (R 321) 2928 38348 EIHGCI'M'U HYAC Bullding Services, Power & Cormiro| Products
Alr Master Imtemnational Ltd, Bt (P BT ZT84 0307 Marutaciring of Alr Condiioning Equipment & Componsent
Alpha Appllances Lid. E—-RENDRLN 2529 7656 Supply and Installation of Window Type and Spilt Typa Alr-Condilonses
Armacel Asia Ltd. ERAEHEIRAR 2574 8316 nﬂm Matwrial Suppler
Arhold & Co., Lid. EXERan 2807 9400 mmmwmmu Engineedng Exquipmant for Bulding Construttion induslry of Hic & China Madast
Brightwal | Akr-Coruitioning Lid. RREGERAN 2391 8550 Trndhu of HVAC Equlp
Brisky Limikad 2511 318 Supply & Insiall MM{IITm&WWW
Bun Koo (Imernalional) Lid WIE W) AEA 2720 818 Whalosalo
G, Wishing Intemationsl Lid. EERENBAR Zme sy Suppler of air-condtoning ﬂ'dl.ldl Daldr-Japan, Kimukoh-Jepan, inaba-Japan, Teco-LUISA, elc.
m“"’% % ?ﬂﬁ man %gﬁ Ewmms«m ndoor Alr Qualty, Duct Cleaning Syshem
o;mum s AEERAR 2416 8066 Contracting { Suppler / Building Aulomation
Duh Chong Hong [Enginsering) Lid. KENAE TEERAT 2760 3368 HVAL IresiaBedion, E&M Packaged nsilltion
Duh Fung o Dol 2838 0301 Contmaing
Daltn Pyramaz Co., L. SRR 2511 218 Trasiing
Dyra Duct iInlemgtional Licl FREERRLR 2605 6606 Supply and insteliation of Duchworia and Acoassarios
Erviro-Tech Englnesing Co, Lid ERTENBE 2827 0Ba Trading
Exieneive Trading Co., Ltd. BREANMAN 2588 1881 Trading - Machanical Equipmeni, Bullling Makeials, Envronmmental Preducis
Fook THEE (55 WA N 22037713 Ineulation Matarial Suppler
B L s e e
GTECH Sanvicas Kong) Lid. NS TRERS RS 21290088 Conimacling
GELEC (HK) Lid. FreAn AR 2 a]. 2010 8383 Suppller
Gelher-Foros Alr-Condiioning Engineering Co, Lid 0 - TEREEA 2500 22 Contacting
Gebwick Engineers Limted, ERTENBAE 2803 3500 Contracting
Goodwiy Boecirical Endmeﬂ'n Ltd. be= L £l L] 2406 0888 Authotzed
Inteemiational BEFMNRLE 2676 871Q 28699405  Manulaciuner's Rapreseniaive
Botop Enginesding :qu LH. WA LR mRAT 2450 3038 Blactiical & Machaical, NVAC Enginesring
Grand L|.||'.'I(E|1g..I N T RGRELN 2388 1517 Building Sacvites Conmrack
Hlng 8hun Englneering EmTELH 240 8o Alumimum Cladding for Al-Conditioning
RS RAT 2300 8109 Gontraating & Suppler
HW lrhmuluml Ihnlnu L. ENERSEREAR 2784 5888 Marufaciurer of Ar-Gorditioning Equipment
IES (Hang Kong) Limibed ERTEERNRAE 2082 0830 Sum&lnlﬂ&nﬂ Hot Water Plant and Seawaler Plant, Supply of Equipment.
Kl]flnlldﬂda'ldﬂ‘-l':‘onldlm [HKK) Ltd. ENTHRETNIGEMARN 2700 Menutaciuner and Distributor of "Key™ HVAC Equipmaent
ndan Carparation 2368 6136 Bum E & M Worka
Iﬁmmmtmg Engjineading Co. Lid RETH I RFTRLN 2796 2417
Ltd. MAaNEELH 2060 7800 mmdwmmummum
Lu Tn* nesting Co., Lid. FRTESRELA 2308 311 Conimaing
Link The: Best Company Ltd. SEEERRLT 2560 4002 mlyPh-hullhdH Ak Fier, Bnattarfly Ve, Blockrostatis Pracipitator, UV Stadlizer & Other Bylkdng Meierisl
McCupy Ar-Coniitioning Lid. EE el L] 2803 6211 SplWhC.CﬂlOdWﬂhrFmGDl unit, Water Cooled Package & Spik Type Waler Soums, Hest Fump Chiler Supplier
Midea Eleciric (HK] Ltd. LR WRAE 2370 129 SUWGM!M'MD' product
NAP Acoustica (Far East Lid NAP R TRECRNCHAAT 2866 2006 Dezsign, Supply & inataliation of Acxustic Treatmant and Vibrelion Control Producis
No.1E & Matwrial Supply Lid. = TRDGEEATILAT 2334 3871 Contracting Suppller
Oxprime (inbw I[I&H. MR ATRAY 2500 8085 Puimp, Cooling Towsr, VAV Bex, Vibration Isolaios, Dura Duct, Liquid-Solids Separalion Systames, Fitvegiass Supplier
Patinson Enginsering SRR T EARAT 285 0372 Contracting
Practcal (HK) Ca,, Lid BT REEERAR 02 2772 Contacting { 8u
Rsising Engloering Li. BiaTEaERAa 2505 6001 Ak Condtionkng
Roysisan Asla Lu. HicEEHRERAE 2385 5121 Traging of "SINRCY Cooling Tower, Fan Col, AHU & Coriral
Sanby Trading Go Ty O L) 25734719 25720271  Specilizing In freding Consiruction Insulsion Katerials, such 23 Phenolc Foam, Fimgiees
5hun Hing Ref. M’: Enﬂnnl‘lm Lid [EREES A TENAAN 2387 2862 Dessign, Supply & Instaliation of Alr-CondRioning
Sing Kin Ltd. ] 2333 1618 Contracting
Boutha Engs Limitsd EN I RTELN 2063 721 Ar-Conditioning & Ffrigmration Instal
Thermbsch Produchs Lid ERNRTE AR 2756 3897 Contmting / Suj hM!MJFﬂMﬁdth&Mm
Tam's Equipment Co., Lid. E T 10 o] ] J757 5590 Insulmion Supplar
TUL Agly Lid. BRCHEEAR 2004 2057 Conimcding
Uninn Manor L. BEARARE 2787 2180 Contracting
Viewco Bullding SONIMGE'U Ca, Lid WBRTENBAE 2543 0810 Cantracting
Vital Engineering Co., Lid, ENTENRAM 2671 5382 Contracting
Wal Luen Alr Omdllhlill-'hLH. 3 das e Eo b By 2890 9321 Mimc
Wio Koe Hong Lid. ﬁ%%mgﬁm ﬁ?&: mogf&m&"ip {Brar Neirmo : Mibsubishi Daiye, LG, GREE, TCL & Bl Sonic, i)
s i ; it
thrAm. o T =] R M58 0l as Supply & Manufaciuring of ful of Ventision Fans

Wywerramn Co., Lid. BEIrEman 214 213 Traning & Manufachaing Alr
Yorciand Enginesring Lid. BERTERERAR 2382 106 Design, Supply, Invteliwion and Maintenanca of HVAG, Blecrical and Fie Services System
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