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Research on Energy Saving of Central Air-conditioning System of a Cigarette Factory in Sichuan
Province
Xiao Zheng Tao Jingli Chen Li Yang Zongcheng Hu Maoling Wang Linwu
( Sichuan China Tobacco Industry Co., Chengdu cigarette factory, Chengdu, 610066 )

[ Abstract] In recent years, China's tobacco production has increased year by year. Still, at the same time, the industry's energy
consumption is large, so cigarette enterprises carrying out energy-saving transformations to improve the enterprise's comprehensive
production energy consumption level has become an essential task of enterprises around the world. This paper took a cigarette
factory in Sichuan Province as the object of study, first of all, combined with the relevant standards and norms of the plant to assess
the level of production, the results showed that the enterprise's comprehensive production value was low, and the central air
conditioning system energy consumption of the plant occupied about 70% of the enterprise's production of energy, so it was
essential to carry out energy conservation and consumption reduction of the system. Analysis of the central air-conditioning system
operation performance in summer and winter found that the chiller, chilled water pumps, and cooling water pumps on the strategy
and set parameters are unreasonable. Ultimately, the number of operating units of the equipment and set parameters to give the
optimization recommendations, calculated that the central air-conditioning system in winter and summer conditions can save
684200kWh of electricity.
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Fig.1 The exterior of the cigarette factory building
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Table 1 Parameters of air-conditioning system equipment
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Fig.3 The variation of chiller cooling capacity
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Fig.6 The changes of chilled water flow rate
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Fig.7 The changes of cooling water flow rate
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Fig.8 Changes in energy consumption of chillers before
and after adjustment of chilled water supply temperature

SeAh b TP & NS AT IR A E R RE AKX
[N, TN 1 & ENET 68U, 6 EHLRR
B 90%~100% 2 W FFIRE 60%~70%2 A, #]
AR R AEIZ AT XA W38 47, ML COP A LASE N
3%~5% 2 A MR B 4 A [F] D3R R [ ML COP
B A () HRIBWE BT M= iz
TR ENLE RERE.

Ptotalc = Z COPl X Qi (2)

i=1
KH, Prowe NENIEIT L BEFE, kW; COP;
NG EHLIZIT COP; Qi NG EHLHIA R, kW,
Guitth 7 A 1 HEBor B 2R EHLIS AT AeFEXS Ltk 45
o w9 Frow, wTLLE HREE N TiE4T a4



<414 - il

G| 2024 4F

{2 ENURERE th W] 2 PR %S, BB AT REFE %
KT 4%/t .

1100

1090 4

1080

kWh)

= 1070 4

t

060
03 1
=

19 1050 -
=
1040 4

1030 4

1020 4

; ; 1o » n 5
FEA R

B9 FHITEEHITEITEEFRENTI
Fig.9 Influence of the number of chillers on the

operational energy consumption
ZEA Bk b, BZEGIA LU FA KA E
(I RERAE 4% 24, 2023 SEh R SR R G E =B
1T REFEN 980000kWh, 5T H iZ i fE kg N &
Z=EHLAT LAHT 4 39200kWh 2245 O FH L

(2) BFHRIKIE

2.2 TR KR RRIRIR B — 7 & /K I ANRE
S R, B ENAIBITIE L F KA EIs %, &
XTI R, AV 75 BRI 4 N 10 TR K2 )1
REETE . — 7 %R E WS 7K AR I AT A
X FRAKHARE 3 G5, BIRKEBMNIEE 3
BI81T. FPRBAT IR 28R SEATRKIEITEE R
TAE, SR G K RSN S BEFERIZE 180kWh
A, N TG EVLRAEECI, EH 14
28 3H=EMEA SR AR I T /AT

2#F SHAK R B AT I A HROK & B 3L
985m*/h, i B J5 1 35 B & 7K 22 K HH B E Ok
328.3m%h, ZEGIKEMBUER, AKX (3) .
(4) IHHE G KIERIEATREFEN 33kWh 47,
=B R URKIIGAT S AEFETCN 99kWh, 5 7 i
X EE A /N AT 4 81kWh B, FHRESRAE 45% /4
fi, HARibar BEE=AGHKEESIT BRIEN
620000kWh, X Z=¥1R7KZE AT 154 279000kWh 7
) HE.

G _m (3)
G, n

3
_ﬁ:(ﬂJ (4)
P n,

K, G NKEBEIBITIE, kg/ss GoNE
R IKIRIBAT IR, kg/s; mi N/KRBEIBATINR,
Hz; ny NBSIGEKIZIBAT IR, Hz; P N/KIRAN
SEISATRERE, kW G NG 7K IS 1T BEFE, kW

(1) BEIKE

B EIKIE B BRI A G —, N FE L&
LR B AT RS SUNME, P& % HIKEE SEPRIZ 1T
HAE 1000m™/h /£ 47, B /NEHZ AT B BEFE N 116kWh,
gt BB FHURIA VR 24T, A 217K IR H1 R
%3 6 E, HBOEFMHs T, F3EEEA
X (3 . ) HHEE 3 GAHKEZITH T
HIKFEAIHKE N 360m¥/h, FEKFEIGITREREN
19.4kWh, = &/KEIZITEEEFEIN 58.2kWh, %
TR VA EIK IR /N ] S 57.8kWh (1)1 BE
&, TRERIE S0% A, RALHT 2 223 7K RIs AT
& HE FE O 380000kWh , B ZE A #1 /K ZE 0] 1T &)
190000kWh 7245 1) HL & o

Sh4 UL B =M RE OGS I, TR R R
T R RE R 508200kWh [ F HL &, 5 RER
1 21%5 4 .

3.2 AFTRERHERETT

BATHHE R, &R, TS
—BRIKHLHR A2 EA TR, BT ARIE
ITRERE IR B o HRYE 2.3 W0, AFF RS
(1) 5 1) R A 70 50 U B AR VAR, R ixIg 1T
155 20N AT DA BB A AR AR 2 AMIG R 7 Rk
NZEW, BB R E . 238 EoR 2022 F£42
2 RSB AT S REFEN 410000kWh, I ¥A B K AE
650h fifi. Giitth) b5 AT A 2 E ANLIZ AT T
A FIN 360kW, a1 FANTF J B KL 5 N 1347
s A BRI AT REFESUN 234000kWh A2 45, W]
PLT44 176000kWh 7o 45 (I HL &, TREZRAE 43% /0
Hio

Zxh BIR T, XA e R R G
RE S0 7 S J5 A T AT AT 2 684200kWh 1 Y
¥, EFEBIRTTRERE 29% L4, TR EE
4 RgE

A UAVY I A8 SEAE T R Foxt 5, EFRHET
ez i R G E T RE IS AT R, 15 E AR W
T

1) 3 A (4 P A A 2 ' AT 45



38 H5 3 W

MBS IR RS RS BT A <415 -

My tHEH S E LR A Re R s, VR AR
A, BB A 0 BES T R s

(2) X Sz 0 2R G0 4% W 4% I8 AT 508 T
RIVE ZE AT TR B /KWL FHANTE i 2X ] A
217, HEEENMHOKERE e EAR, %
Ve PURG TR 7K R IO R 57U AR A AT
KEIAT, GRS ITIRE SAE, RBUKEIBITH
BT o MATEENA A TR, HEIFA
I 2 AR B0 A AT PR IR, 1 R RE YRR
%,

(3) BZFEHIA TN, FHAKIETTE G
M2 GIME 3 &, EHLT LA 4% 7440 125
REFE. AKEH B EHEFEN 2 GINE 3 &, f
AIBEAR 50% 75 47 o 117 A& ZE VA I R B 4450 37 AL
WEINTREINEN, R FIHEINAIE, %350
ATLATI S 40% A A I HLRE . BEAKTT S, 11T RESR G
N R R AR E T A 684200kWh (1)
HLFE, & E AR RERAE 28% 40 47, TTRE XS #5157 o

SE k-
(1] FR4R 55K B 58, 0K 40, 55 BB ) A 7 e M R P A 3
JIRG TRV 150 BT [0]. 2250717 E,2020,48(7):150-155.

[2]  AbCT TR PR . REVR T HE LR O AT )
PR R B X [Z].2022:2023.

[3] SRR oy O Jmy B R R AT A =7 5 Re e
TAEJ5 %[Z2].2016:2023.

[4] WA e B ) S R S R T[] AL
TFEFAR,2019,48(5):290-293.

[5] BRBERE 70,2 7,5 ) 2 020 R 4560
FETI G 7T [I]. 594 5 25 1,2022,22(8):22-25.

[6] LR )2 R g AE H SRR B AL )] AL S R
%,2022,(22):140-142.

[7]  FRRE M) 20 R G010 R B FEIE 70 5 SE Bk (0] BR R
PREE T H%,2022,19(19):101-103.

[8] BETESL RMLE, 2235 T A5 WAL AL B R 4R 11
BH 5 TR AT (0] 8 ) LR ER,2022,(6):95-98.

[91 TC/T 280-2008, 5 Tl £k fg 5 5 #E[S]. AL 5T E %
JHHE T 52 J5,2008.

[10] YC/T 199-2011, % fH £ MV i ¥ A 7= VR4 v I [S]. b 52
| S B S R0, 2011

[11] 5K/NZF M8, ke, 55 M) W R 5 R Re it
FEHUIR[I].BEE 25 1/4,2011,41(11):107-113.

[12] T/CECS 1100-2022, = #5725 P #1l74 HL55 vPAN A5 E[S]. Ak
RN AR R A R ,2022.

(_E3%5 398 71D

(2) AT HEMETICH, SEIFm 7R 5K
ISR AL, ARG K RGAAEIK R G 1R
FH s 25 P ks, Horh Ak R Gl 2 W e (N
7C, AEHKARGEZEREMEN ST,

(3) TR, BHEAKNA. K
TR UL S A H B (M RRFEAR A, XL T A LAk JE L
RIGATREFEHHAT I, AL R, R i
WG N AR N 426 J1 kWh £ 4, TREEN
15.7%, MU FERERLEL M 4.09 THR 2 4.85 I 44,
TR B

SE k-

(1] EHERFETT AE T2 Jeas i bl sy ik
B[]S 12.2021,1(25):41-43.

[2] XIS, 5% R, U, S T SR LR I R K &
GURALIZ AT L[] 1144 15 25 1.2024,38(2):155-160.

[3]1 b S A VRIS 15 R da il RGE 1T D] R
R T K ,2018.

[4] XI5 . 250 AR AL 5 7E R B £ 45 I e T H i 1) 92
VLR, 1(2):79-82.

[S] & FE R R T b e U R VRS 2 AR G0 1 2 R A R
REBLTH S A 98 [D].5F S : LU AR AR K 27,2020,

(6]  FRIL. g2 U 1 A TR A A 7K 3R et A s ol 4
FL[D] AL R AL R BT %2,2019.

[7] b4k a5 T 4 g TN ) AR 9 i 2 1 R 419 e 72 [D).
DER I AR RK 2017

[8] AHREI IR ARAECE I CGRPURRD [M]AL s E g3 T
bt i #E,2018.

[9] W% U B T AR i s o b 1y v e 25 K R G T Re AR AL
FooK F0 BT FE[D]. B LR T4 B K 572,2020.

[10] T/CECS 1100-2022, = #5725 P #il74 HL 55 PPN AR E[S]. 4k
AR R BRA 7),2022.



	0  引言
	1  工程概况
	2  运行数据分析
	2.1  卷烟厂房能耗评价
	2.2  卷烟厂房空调系统能耗分析
	2.2.1 夏季能耗分析
	（1）冷水机组
	（2）冷冻水泵
	（3）冷却水泵

	2.2.2 冬季能耗分析

	3  节能策略
	3.1  夏季节能特性研究
	（1）冷水机组
	（2）冷冻水泵
	（1）冷却水泵

	3.2  冬季节能特性研究

	4  总结

