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Abstract

The air conditioning system of Metro Xindian line began use in 1998. Primary facilities of the
system include chillers, cooling towers and accessories. After they had operated for over 10 years
and reached the end of effective life, lowered the overall system's efficiency. The failure rate and
maintenance cost increased year by year. Once the facilities breakdown and air conditioning system
cannot work regularly, it leads to passenger complaint. Besides, some residents near stations
repeatedly complained about noise made by cooling towers. Such circumstance had a bad influence

on overall perception of the company.

In order to thoroughly improve the air conditioning system efficiency, we estimated the cost of the
original equipments and renewal requirements. Then we decided to make a project called "The Air
Conditioning System Renewal Project for Metro Xindian Line Stations and Xindian Depot". Our goals
were to provide reliable air conditioning and a comfortable station environment for passengers.

The renewal project including 11 stations of Metro Xindian line has carried out from July 2008 to
November 2010. This article introduces practical processes and achievement of the project. We also
bring up some solutions to issues used during the project and hope to provide reference for related

engineering plans.

Keywords : Chillers, Cooling Towers, Air Conditioning System
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=FAE (4b) G09-MCU-01U 250 880 175.0 5.03 0.70
EBEXRE () G09-MCU-01D 250 880 175.0 5.03 0.70
s (i) G06-MCU-01U 270 950 189.0 5.03 0.70
B (F) G06-MCU-01D 270 950 189.0 5.03 0.70
REEHA (db) G04-MCU-01U 250 880 175.0 5.03 0.70
REEHR (7)) G04-MCU-01D 250 880 175.0 5.03 0.70
+3R1 G03-MCU-01 150 525 127.5 412 0.85
+2R2 G03-MCU-02 150 525 127.5 412 0.85
HIEEART G02-MCU-01 120 420 102.0 412 0.85
HERART2 G02-MCU-02 120 420 102.0 412 0.85
¥iE (f1) G01-MCU-01D 165 580 140.0 4.14 0.85
g (F2) G01-MCU-02D 165 580 140.0 4.14 0.85




R4 MEREBEULZERARREERDRUER

Syl

sp e rpan BN Eya- SHFEThE | MEEEAE #EFETh

(RT) ) ) (COP) = (kW/
RT)
= AREER (dt) R12-MCU-01U 380 1337 248.2 5.39 0.65
=RER (F) R12-MCU-01D 386 1356 251.3 5.40 0.65
RIE4aE (du1) G11-MCU-01U 279 980 180.2 5.43 0.65
P aE (dh2) G11-MCU-02U 274 964 179.7 5.37 0.66
RIFAa% (F1) G11-MCU-01D 273 961 179.2 5.36 0.65
PIF4 R (F2) G11-MCU-02D 272 955 179.4 5.32 0.66
H= (dk1) G10-MCU-01U 232 816 164.8 4.95 0.71
m= (dk2) G10-MCU-02U 233 820 163.1 5.03 0.70
m= (F1) G10-MCU-01D 232 816 164.8 4.95 0.71
m= (F2) G10-MCU-02D 235 828 163.8 5.05 0.70
At (4) G07-MCU-01U 245 861 164.3 5.24 0.67
ANEE (F) G07-MCU-01D 248 872 166.2 5.25 0.67
=3k (db) G05-MCU-01U 277 973 181.3 5.36 0.66
2 (3) G05-MCU-01D 276 971 183.8 5.28 0.67
=TFAE (4b) G09-MCU-01U 256 899 170.2 5.28 0.67
=EEAE (8) G09-MCU-01D 256 898 172.9 5.20 0.68
&k (3t) G06-MCU-01U 273 960 184.3 5.21 0.68
BE (3) G06-MCU-01D 272 957 180.2 5.31 0.66
REEHE (k) G04-MCU-01U 254 892 168.7 5.28 0.67
REEHR () G04-MCU-01D 252 886 168.8 5.25 0.67
K1 G03-MCU-01 156 548 101.6 5.40 0.65
+2R2 G03-MCU-02 153 539 101.9 5.29 0.66
HIEBART G02-MCU-01 129 454 96.5 4.71 0.75
HIEBARR G02-MCU-02 127 447 96.6 4.63 0.76
¥iE (f1) G01-MCU-01D 173 608 116.5 5.22 0.67
s (F2) G01-MCU-02D 169 595 116.6 5.10 0.69
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AE37 EEFEICKERMEREER (COP) &S

REIS7AT R EERIEIOKEMITREFEL (COP) LhE - SAEEERERUE R BIRA LT
BRERERE TRREERE ) AEERARRIKERERUERE  MEERIOKERES
RUMEROHFETNR (KW/RT) - SEEFIEMEERDEHENE - MESSHT -

0.76 18,000,000
074k 16,000,000 |-
14,000,000 |-
0.72 12,000,000 |-
070 10,000,000 |-
8,000,000 -
0.68 | 6,000,000 |-
066 4,000,000 |-
2,000,000 |
0.64 0
KW/RT SEFIEE SBEXREE kWH AOKEHE NOKERE 85
SHFEThER SHEEIhE ERAEE EXREEE &
AEI38 EEFIEESEE AE39 EEERICOKEMETRER

ROHFEI R LR
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BIEBEDNT -

MIEMEBEWBZERREAIOKER LN FEEH240K - ERAKICNERY - EEECROAUHE
1,345,306kW - hriz HEEE (2E139) - BELIEXMAFHEEE - X% (1kWH) 192.367T -
FRAEEEEHFS,094,2037T
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AOKEREERHEE=RIEH (RT) XEZEEREMEFIIEFRINE (KW/RT) X240K X 16hr
=6,190 (RT) X0.75 (kW/RT) X240% X 16 hr
=17,827,200 kWH
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HOKEREERBE=RWEH (RT) XBERGWATITHEDNE (KW/RT) X240k X 16hr
=6,312 (RT) Xx0.68 (kW/RT) x240X% X 16 hr
=16,481,894 kWH

HOKEREEREERAMHEMEE=17,827,200 (kWH) -16,481,894 (kWH)
=1,345,306 kWH

HOKEREBERBERNEEE=1,345,306 (kWH) Xx2.3 (JT/kWH)
=3,094,2037T

sl L - MEEZ RS UGB R
HIERBNERTARAIOKERABNED R - RERFREAFLEIHFERERE - MAKERA—
BEMMERE  BR—RCEBR MR IREBEIR ~ R EIBIRFIRES ~ R BUhIh » B E Rz
7~ BAEN ~ Mo REeS - WRE - mRANE - ERG - KRRE - BAORERER - BERE - BIRF
B MERES  MESHRL  BERZ—BERR  —BREJEEETHREAS - RERSEH
BEICEFZRE - ADRETEBE - TFREARREAOKEREUER M B R - BRIEER RSN
BERBHET  EESHIERS - BEREREMERNEAMIE ; BRI » FIEARE L ZERE R
KEREE T RHIOKERBIRERRAERLURD BRVEEHNE - RAZAZAREE -

S a————————
E—




10

P T B SN AN T A

BEEMAZANTE  RAEABREBBRERS - RELUR—BERREMERE » FHIRRA1KE
FEERREMETHRG » WARENERRNENZHERKEER  EACZRES5IEMIRRZ
B RINRREER S TE  MERERERARREERHHINRERE CEWETAAKERE KR
ELF  WKETERRERES TREEHIRE) » TRBEAEBMUHHRE TR ERGEE
ERTNT -

— R EE

(—) BIEFHEEREEIR20 HzZE20 kHZSARBE R - FRERBAPTEERERTEEZHEIAES - L
TERBEEZIR (%) -~ RESAT - S5 - @R T RENAMKEERBAAE ZIBTHRK
feAFRIMEMESR 82 - WEER ST ERYMEmART AR E -

(Z) MEIFRFREEIR20 Hz2200 HZEXRGER - RRIBAFMEEEEREEZERMEAE
W EBBE AR I AT AR L - BAIET REZERERIEERY) - IRELRR - ERX
FIBIERER - R T RERFBANERERE - SRHEBAYEEM -

(=) REBEFRIER - IBEREERKTREERIARNULE » TEMBIEECUENEZ - EBE
MRS RERER - BB LR E T REIEMADINSARCETERBIEELENEZ -

= BREERIREE:

=24

20HzZ200Hz

20HzZE20kHz

58 35 35 30 55 50 40
£ 40 35 30 60 55 50
£=4m 40 40 35 70 60 55
E U 40 40 35 80 70 65
______________________________________________________________________________4
= BEER:

DBEAMAERS - AT BERTEFREFNHREXGMCE_REHE - BADAREE

HIRE60dB (A) - BEEARFTEHIRE40dB (A) » BRERAT :
SRR : BB
BhlEA - E=

24f (20HzZE20kHz) 1985 E ELeq=47.3dB (A) » /NAIEH(E60 dB (A)
NRIRZE(EA0 dB (A)

ERELFCAABREALFATERRRREE RS

{E48 (20HzZ200Hz) ¥94E
RIS A R A AT B AR B UG Q

B=ELleq,LF=35.4dB (A)

AE LR B

%) ZRTE  HYsREMRENZARRIN R —EEEFEE » My ZOREMRI T -




FENTUKZK SRR SRAA o BRI [ B i it f b i 5 X

— LIz AN B R AAS A A BRSOk RSB0 - ARTRRRHE (PLC) Mkt

5 ROEE T - B ENR EES A MR A S BTN BEERME S KIHET (RTU) » BEBT

REIRNEIE  SEIOETEE B SRBER (RTU) RUTERZHE (PLC) SAEKR—BS -

LU AR Ok SRR ) - 2R E40FT R -

TRRGRRHRNES  AHEERTR R LB BRSNS ERRENE
RERRAERERT TESNER - RETAIMERRARNENES - SIS RGIA
BT AR ME R TS SRR RE - BERHNEEERNEAREtNE B

BRI A BEIRS A B Ok M BT RO TS IS » R R CR R AE FBIEH -

N —— - e 2
2 Eds T

LE&:E Efnf_f._ —e T T .
AR IERRA TG AR Ak RERRA AR

AF40 JOKEMIER R F 08

o et

SFENERBIL T RARBNE TR - EMERBET - ESNEEREX - S TRBFHEEFEN

el - EREFTHRAVESAR - DRRZORESEBRFEENT - B ILRRAMBMEIBR T

EHARTENER - XEREKERBEREEL T A EERENE LN ENHE - fAOKEFS

BATREIRRRIRAE - DUZZIFIREE N » BEICKERERRARRE - I AREEKRIEEORIE

FRAREE NI ERABEANKEER » #BRY LEREBRGEERSER AR ILRNAFHER » LD
MNEEEREHHREERNRNES -

SEUFBNABFEURRERCENRERERBR - KSRARXEMAER ~ £HERR - HEEEER

HiReETES - Bt ENETREARBNES  LETERI LB2RREARVRENEETRMARE

IHE - LEOERSRIERBNASEREMRF RECRAE

25308k
VTBIRRRREE TREEHIDE, -
2/TEEAER TAUREIA ) A ERRMOK MRS -

=

FRE 2R RIS B 3 O S Bt H S Bt SB T 2 0 i

SUIT UDIPUIX 8Y4 JO WBJsAS Buluoipuo Jiy 8y} 1o} josfoid appoibdn Aousioy)g




