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Energy-saving Renovation of the Air Conditioning System-
system of an Office Building in Chongqing, China

Yichao Xu Fan Lu
Chongqing Zhongyuan Lvlan Energy Technology Co., Ltd., Chongqing, 400000, China

Abstract

In order to improve the safety and stability of the use of the air conditioning system in an office building in Chongqing and reduce the
energy consumption of the air conditioning system, two feasible energy-saving suggestions and optimization schemes are proposed.
The first scheme is: the original machine room refrigeration system is replaced by an efficient refrigeration system, and the electric
control valve is added to each floor at the end to achieve hierarchical control, and the intelligent control system is added, and the rust
pipe and insulation are replaced, and the energy saving rate is 48.18%. Scheme two: optimize the operation status of the cold water
host, the secondary pump is changed to a first-stage inverter pump, the end of each layer to increase the electric control valve to
achieve hierarchical control, increase the intelligent control system, replace the rust pipe and damage insulation and other measures,
the energy saving rate is 14.14%. After the system transformation, the safety and stability of the HVAC system are improved, the risk
of system burst pipes is reduced, the energy consumption of the system is reduced, and the heat loss of the pipeline is reduced. At the
same time, it can realize the functional requirements of intelligent management and hierarchical control of air conditioning system.
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1 TEHLR FEIH, R ORI ANt AR A2 RRENR . TRIEE TR
Rt PRIEIBIER, FEESILE, fekisirfae, Fit
PR IE AT 2017—2019 FEREAEE IR T4, HAr 2017 4
2RI A G e FE L 6253080kWh,  BASFER: 119884Nm’/h;
Horp 2018 AF 23 I & 48 1 FE HL B 6559680kWh, 4 <

ZINVA S I FRZ) 4 76844m’, ZINVABEZRIE A5
A BIE FIA-E 8 2813kW BRI /KALLEFD 1 4%
E R 1392kW FIIEAT A 7KHLLE, HLAERUEIA &2

7018kW .
#E 5 1334682Nm*/h;  H th 2019 4F 22 & 48 o AR B
2 gk 6514680kWh, 1% £E & 118302Nm*/h. 2017 £E 7 23 i
sesre AR REFETEFR 86 kWh/m®, 2018 FEHT B2 A% BEFESE IR

ZINVABZIEAS B TR A T EIEE, AR T 91kWh/m®, 2019 SRR A AR SEREREIERR 90 kWh/m®, AL,
fRYE GB/T 51161—2016 ( FEAHEEHURERERUE) , IMARERE

(EEEN] $%h—88 (1989-) , 5B, PEBEKRA, AN,  FEAHREH 70 kWh/m®, 5| F{EH 55kWh/m®, SLZERIZIMA
THEh, MBEREERAR. FEREREZY M 90 kWhim®, RERERSS .
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2.2 FHIEST

FENUEA H B TR FE 1 For.

RIE R L% TR E LR, 2K
K AT A 2813 X 2 % 0.8=4500kW, ifi = HLEE A B K
7018kW, FAHLLPRALEF R AR, (HR2HT 14 BHFA
FKALZARN 34 BSOS KA LA B LRI, 30 A S0 4 SUBR T
Kt , FAUFBEE O 1# LR 2# B0 18T
& 24 BOHUR 3# 00l BT ENETESET 12 F,
— H 2# B OSA KA B R, AL ez VAR
ZZVANE R RIEIEhRB i TIEoL, TS, EH
BTN 2 Brse

IRAEFHLERR, B0 /KAHLA COP 4 5.35, HEFF
AIKHLEH COP K 4.65. FALLPREfTRER S S B2 52
T, SPRETTRESERIL, R
2.3 IKFRIEST

RIEZfTIEH, KEEMET, B HRKPNERZKIER
FEH 2.7~3.4°C, BHUKOREAEZE A 3~4°C, BIHEKZ
SRR HIK R R e/ MR ZEETT, KERNEBITHERE
B

P R IR R eI R A, BT A A sk
RERE, R LR EHE TRIEEIRERE, X%
FARTIRT DL R AR AR s H .
24 ERERSG

RIS AL LPRETHEN, WA TERHTKD
HEAT, BRI EE A 121939.16Pa, H++L

ESTEE IS A 632Pa, ASmlH DAL BE ) 2 ANy
23mH,0, Kt—EE AT EEER 2RI A3
432.6%. ik, SEKAGHET T (RARTHERENS
ZSASIRATIACTIITE ) Hr BRI 2 IR TR AR 280N T
15% FEIGE, KR E™E .

EEsRRE L, EEINEHIREDK, AR AREE ,
P ERRIRETIR, EDUERIRROIER, EEiidi
TP, ASCAEREHEIN.

2.5 EHI RS

S A GBI RS, (Bl TIEHI RS
PR MR 2GR EE, FEP RS IAEH RAGLEE
7, BfrdfEr BT ETEE A GRIEETER T T
PSR . ZEf T AAEAELL R IRl

OEANRANEIT. R EES R AT T, Tk
WEIRGNEMIT, HASEIE R REL ST, B
TEIEARERRIE A A, "H T AL sER I e £
PRSP, TR rp el A S AL HIE A9 BT
wfto

QEAHLEERIE T A FURYE A 4 i Fahiashl, ReE
HRIEFEHUAERE B ST SR X FETT, A E K KRR
EETEEE, NIEEINRSIEN, HEATIAGKER
B, AL BERL

QB FARE THEST, RNEEMRIE ARSI a0 & K
FeRIB AT RE, SEGS G NEIRASEl T
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Aty AA A +tH J\H LA
ESIba= 1# 1AL 3# BLLWL 24, 3H Ol HIEBFFHL. 2# ZOEL HIBEFHL. 2# SO
BERHACEARE (°C) 93 7.2 7.4 7 8.6
BURIEACESIRE (°C) 12.7 9.9 10.6 10.2 12.2
BRI (°C) 28.7 28.9 28.7 29.6 26.4
AHEKEE (C) 32.8 32.1 322 324 30.4
BUREERKEZE (°C) 34 2.7 3.2 32 3.6
AILEPKEZE (C) 4.1 32 3.5 2.8 4.0
SRR TR E O (%) 79% 77% 80% 65% 71%
R 2 ENLFRESITHERMNER
Ay HA ~AH tA J\H HLA
PR (kW) 748 1170 1440 1170 711
SEPRIEFTEI% (kW) 236.2 404.3 420 341.2 212.29
FEHLELBrIZ  TRERE (COP ) 32 2.89 3.42 3.43 3.35
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3 MUSHEHE K BERIR T
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PRBCEL . EAL. AR . EIEMIEHI RS, BT RGES
Sy teriEn FRIEITRERL, e FIRENL I TIRE T
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3.1.1 ZHA B K&

TRAESBRENLET TIEN, FHEFREl T %4 4500kW,
RN RSB, BN 11 EFRE, Fibdus)s
FEHUIZ RN 4950kW, 2 F— S HIR & 2637kW 28BS0
BIKHIZE + — S HIAE 2637kW HEEIZA /KM

RIEFAL BT TR ENLLPREI TIE AL, FEHLTTRE
FLIH 90%~100%.

3.1.2 Fil AR

BEACETERKE _EIEInashE1E, WTik %k
W, SHL B BIEE R R AR KR I
BrEiE. TS EASMEE, AETTNMERESY
10%~20%.

3.1.3 3L AFEH A%

RIBLBRENBITEN, EVLRBETHALEEN
4500kW, A b KA R KUMLAEL A 704 7 9830kW, K
AR A T VAR, EIE R IR BT, B EELIRT
M HEEA KA HAGRES, HRIEGIE S, ER G
B, WS E H/KIRE RIS £ 9°C, RIEAFR/KIRETE
F|1°C, FEHEERERE 1%~2%, FIFEHRREEET RS
3% Fif7o JEIRITHAHIKEHR 2000m¥/h, A HKERT
SERRAHIKE, REEPRBETIRSHKE, B HIKIEK
TR, BHVKEFEIR 1C, AFEKE 1°C, FHLAE
R 2%~3% , PRMETI A LRES PR i 3% AAq o 47 1,
BEARLREREIASRHRE, EVEESERE2Y 5%~6%.

RIBARRE, 2, DESKERRNLR, BE
ERWEBREI BN, SEAFKEEEKIEZE R 6°C, 5]
P URAKERFEAE , e HK BERIAGR 2 4.5°C, B HIK R EG
/KR TTRERLYN 40%.

FRIE BRI 45 A 12 HEE )38 3T B 42 i R LB A ey
R, EREISHEE KRR, EEhlRA iR R9RERER

TRy Puin=P o +P sese +P .
314K EFTE—FATRRE
PARHE 2 0E5eRE, T2 6319 J7 kWh,
PrEITHEARE 77.66 7 tee, #2HLT? 0.64 TC kW BEATIHEL,
SEMFETIZUTRAZ) 40.44 Jio0, TIRER 48.18%.
B2HMEARRZ
3.2.1 ZHLEKE
SEMAA K ML B T2 T4 RE R DR 2 15 AR IR A NEB
K, NEHBRBEEEEIORES, EHLHEASE, A5
MR M FERESS, WHRE VS, HBirhek
EAHE. SN R R FIR AR, AR
RIBTEIR, COP=T/ (T.T,) "IAIl, #EEAKIRE T, FEIX
PRHRRE T, A BTSN,
322 KRFRHEE
K PRIK IR 2R 2 G — 25 B IR SR 253,
[FIHZ I EA LR R RN EIS B RSB ESE G, Bk
BN R IR Zh R M 90kW J5i /D 75kW, BRI
TKEETh 2 M 60kW S0 B 37kW ., BT 7K SR T 2R D 2
25%, TZIKIERERE.
323 RBEHFEZFATHRE
PREE T E REERGE M TARE
18.55kWh, T4 HTELFREE 22.80tce, #2EH 2R 0.64 75 /kW
IR, BREFETTZORAZ) 11.87 70, TIREE 14.14%.

4 25i%

T SO TN A R B 2SR A S0 1T BRSNS SRR B 2 Y
R T T TANIE S, Het g T i 5%, 183
TGS, B —PhaE Ty R EE T mswL A
FFHLA, HIWE RS KRG G T oS,
FEFhFEEBIIEINEE AL KRG SR
BGOSR BT ASRER S, FaE . TTREIR
BT,
Sk
[1] GB 50189—2015 AFEEES1TREISITFRAES].
[2] DB 33/1092—2016 4} S EEHFRAES].
[B] RECE BT R BLR L B T R R [1]. S IR R
4,2018(4):64.
[4] VTAZ FRIE R AE SRS T 2] [ TR RF2,2011,13(6):
30-38.
[5] MBHEIRIEE, EHE A TARAEREHN A IS
IR, LR FE5442,2011,25(1):37-40.

FTTREBGERIE

27



