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Abstract: Objective: This study aimed to optimize the
performance of heat pump system and discuss the optimal

exhaust pressure of carbon dioxide system under the control of

different working conditions. Methods: By establishing a CO
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trans-critical heat pump model, the relationship between exhaust
pressure and heat production, inspiratory superheat, refrigerant
mass flow rate and system energy efficiency was analyzed, and
the influence of inlet and outlet water temperature and ambient
temperature on the optimal exhaust pressure was deeply studied.
Moreover, the reliability of the model was verified by the CO.
heat pump test bench. Results: At the three effluent
temperatures, the heat production increased with the increase of
exhaust pressure, and the mass flow rate decreased with the
increase of exhaust pressure. The cycle performance coefficient
and superheat showed a trend of first increasing and then
decreasing with the increase of exhaust pressure, the optimal
exhaust pressure increased with the increase of inlet and outlet
water temperature and ambient temperature, but the increase of
inlet and outlet water temperature reduced the system cycle
performance coefficient. Based on this, the optimal exhaust
pressure correlation formula at the outlet temperature of 60 C
was fitted, and five groups of tests were designed to prove its
reliability. Conclusion: The optimal exhaust pressure of the
system is determined by a large number of simulation data, and
compared with the test values, it is found that the error values
are less than 5%, which meets the test and design requirements.
Keywords: CO; heat pump; optimal discharge pressure; COP;

water inlet temperature; water outlet temperature
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Figure 2 Effects of exhaust pressure on heat production
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Figure 3 Effects of exhaust pressure on

inspiratory superheat
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Figure 4 Effects of exhaust pressure on mass flow rate
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Figure 6 Effects of inlet water temperature on

performance coefficient of heat pump

BE 29 | 202355 A | ARSHME

EXREHSEINEIE
10 CLHKEE 60 CTLE T, 5 AJH
il BEXT COP 2 . &5 R R W], & #4451 COP 12
— 7 HE He 70 [ DY BE SR IR 0 S i TS k. A BRI
B 0 v S M 25 R R 0 FE v T R 45 B AR 0 R AR
A LCREHERE A FH R R R R R., BAHE
Fh i 21 R I FESG K A0 L8 K R F B
i COP WK, DISREEIR B — 10,10 C Ay fl, B & HE
SEJI BT COP 2581 K5 W/ 34 FR 8508 B2 Ry
10 CHy COP M F —10 CHY i H 19%;1?%%#*“‘5?
THEE I3 6 COP [ 52 Wi I A8 K BB & 35 8238 B2 1 T
> HESUE 3% COP 2ok
N T HE— e B HERUE ) R KR 60 C
B E KR R BR R S8 A R O PSR A A5 L
TERMEHSES . LA S, B HESE I AR SRR,
AR RIEM G, Hh T R G % &, KR E
ANEAKE AR E 40 CAP, 3K B E F H 30 C

2.5 ﬁ.‘.um
TE K IR

>
=
1

w
N
T

hed
%)
T

+ﬂ% f‘5°(*
—a— R EEO C
—v— SRR ES C
+Hir*{m 10°C
8.0 85 9.0 9.5 10.0 10.5 11.0

U
Discharge pressure/MPa
A7 RBEBETARER RN A

Figure 7 Effects of ambient temperature on performance
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