2021 4F
B2k M4l

7 H KM K R (T % ) Jul.

Journal of Zhengzhou University ( Engineering Science) Vol. 42

2021
No. 4

TEHDS . 1671-6833(2021)04-0033-07

BIER CO, ARRERMHSENEMESZRHR

Fow'"?, EEAF, OBWRAY, AE&EE, m W

(1AM R 2E WL 530 ) T2 R A8 450001 ; 2.5 M K2 MR K i R SREHFR T
REAEFT H L TR A 450001)

B OE, A RREBHEEZHRAARRBALEAG Y m , LT MATLAB F &5 T A %45 AR, 54
THEIRATFT,EA A FPRBZRAZOEALT,AAESTEN A% COP(RHABBEZAK) O Hwm, HET
HHRARKBLEAHIZRE A RS THAENXAEX, ANARNEER CO, ARZAER S,

ARAALBELSAAZROBELHTHRTHAUEA N ZEEEG TR, F3) RE 26 RN
HAEAME FERIMEAEHNGAAEF TR IE, E2RAN . 2455 ERKBEAED BF R %
COP Ly 2 THEBZ KA ;AT R BRARAG, 2% COP A 2R HBFAEHNLFRE; &
W F B R E A% COP MYk A% COPEEAAR KO BENAZELE TR MALBENY
AamBR, ZRBEALENZTEEAAB R BEFARBEAX  FRAINGAARKRBLEAMLS

P AAR Y R RABA R E A 3% M5 AW A RRH AR A AR L £ IFEAT A2 AL R 4F,
X FPREAE; BIER CO,; MATLAB; RAEHAE A5 XBEX

hESES. TB6L XHERFREARD: A

0 35l

il

G BRAR B8 X 1 ¥ FIIAEE R G 10 AR R
THEEMER, KRFIRH Co, LLHIAEE A LT
L IR R 4 M BB R A | 3R 3R 1 5 A 4 R
AH EG T S DI A O A thE S5 R P 5 A T ok
2y E

Lorentzen 257 R T B 1 AL CO, R4
SWARG IR RGBT P AR HE R,
HiX AR EESSREEEE O o,
WA X, Liao 2570 X WA o 6] 45 $4 28 1 CO,
WIS RGE AT T U BT, FR LA T Al
HESE TS 45 6 R0, Sarkar %1 U FE IS
F R Lt e R HE SR F3 847 T 404, LA DA
SR B RN FE R R Ay A R AH OGO BE
X, Chen %0 76 XF i A o ] 4 B4 2% (9 25 16
CO, REMRMHAE g h 2 1 T LA
#rth T CO, R B B B8 B R A AR W A
PSS S

EIE S CO, ME S R G5 % m A5 2

15 B #:2021-02-25;1&1T H #1:2021-04-19
HETB . BRARBEIEBIH (21576245)

doi:10. 13705/j.issn.1671-6833. 2021.04. 001

REM RS ARZREL T 5] A CO,, &AL
RGHYPERE , LIS 7 2 48 b i A ) 4 £ 2 ] 42
HRGRYERES . BT B IGR Co, RS R
Gih K Z #0007 b e e g (HE A R
ST R AR A TR R R B X R &
(R R P R AT AR 9T, 45 SR R B0 20 A B0 R 1
BT R e AR A RE R R AR RS R PERE L R
TARIE R G i ke e s A7, R A5 X R e A
W BT TARRE N E L, RS T 25
PHER 1A AH G OB S (R i T R A S friz
T EEN AR E RN ZR L, B a2l
ALK I s 22, T B 24 3 06 B 40 A DG 1B =X
5552 BRGa 7 e B B AR S T I R T A AR ST R L

ARICHE T MATLAB # 57 T & 46 f)y B AR A
SR T REE TOLR AR TG ) e B 1 T
FLRG M E A LR E T g K%
AR R R R HE A 7 0 AR A A, DLk o
il LA T R HER R T A e e, i
TTEB B0 0E , B B A I 5 S0 b ig 17 45 1
VCHE R 4f

BASEE  EER(1967—) 5 WiTLHU M M 2 Zofz, i, 32 22 g A T 3 BB H0R K v 2O # 75 T Y

5% , E-mail; wangdb@ zzu.edu.cn,



34 M K % (T % )

2021 4F

1 BIRR CO, ARAFERET

1.1 RENA

AKX ERGENE IR CO, =R S,
ARG FEALRE FER A RGP ARR L
(] 48 P DA K 2 K 1, R e i BRI AN 1B 1 F R
FE ] e s o RV AR E R R 5 2R R AR
HE TP AR ¥ R0 R AT 4 B X — T AT DAYR
HEs R4 28 0 CO, AR 7R T 15
TR A7 e A 0 T BE D /)N | 28 g ik Y RS 22
B, WIS K RGN TERe s & oy — i
A DAME R AR By 1k e 4 AL o

FEGHL

1 EBlEHR Co, ARZFB/INREE
Figure 1 Cycle flow chart of cross-critical
CO, heat pump system
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Figure 2 Cyclic pressure enthalpy diagram of a

transcritical CO, heat pump system
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Figure 3 Influence of evaporation temperature

on system performance
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Figure 4 Effect of dryness on system performance
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Figure 5 Influence of superheat on system performance

at low air cooler temperature
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Figure 6 Influence of superheat on system performance
at high air cooler temperature
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Figure 7 [Effect of outlet temperature of air cooler

on system performance
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Figure 8 Effect of exhaust pressure on

system performance
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Figure 10 Diagram of experimental equipment and arrangement of measuring point
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Figure 11

Effect of exhaust pressure on system performance
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Simulation and Experimental Analyses on the Optimal Discharge Pressure of a

Transcritical CO, Heat Pump System

WANG Di"?, WANG Dingbiao'>, YANG Yushen'?, LIU Xinxin', XIANG Sa’

(1.School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China; 2.Engineering Research
Center of Energy Saving Technology and Equipments in Thermal System of Ministry of Education, Zhengzhou University Zheng-
zhou 450001, China)

Abstract: To explore the impact of operating variables on the system optimal exhaust pressure, the influence
of the system simulation model was built based on the MATLAB platform. It analyzed the specific conditions,
in the presence of the heat exchanger in the middle of the case, the system would effect COP of the system,
the variables to determine the main factors affecting the optimal exhaust pressure system, and fitting the corre-
sponding correlations. At the same time, the influence of exhaust pressure on the system performance was stud-
ied under different evaporation temperature and air cooler outlet temperature by using the cross-critical CO,
heat pump system test platform. And the corresponding optimal exhaust pressure value under different working
conditions was obtained, which was verified by comparison with the simulation value of optimal exhaust pres-
sure.The results show that there was an optimal exhaust pressure in the system, and COP of the system could
reaches the maximum under this pressure. With the addition of intermediate heat exchanger, COP of the system
increased somewhat, but the optimal exhaust pressure was almost unchanged. High dryness and superheat had
little effect on COP of the system. COP of the system decreased sharply with the increase of the outlet tempera-
ture of the air cooler, and increased with the increase of the evaporation temperature. The optimal exhaust
pressure was mainly related to the outlet temperature of the air cooler and the evaporation temperature. The
maximum error between the optimal exhaust pressure obtained by experiment and that obtained by simulation
was 3% , the correlation formula of optimal exhaust pressure fitted by simulation was well matched with the ac-
tual operation process.

Key words: intermediate heat exchanger; across the critical CO,; MATLAB; optimal exhaust pressure; cor-

relations



