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Experimental Investigation on Carbon Dioxide Trans-critical Air
Source Heat Pump System with Various Control Methods

YU Zhong-yang , TAO Le-ren,ZHANG Su-han, YU Qing
(Institution of Refrigeration and Cryogenics, University of Shanghai for Science and Technology, Shanghai, China, Post Code ;200093 )

Abstract: In order to improve the working performance of carbon dioxide trans-critical air source heat
pump system, the operating characteristics of the system and components under different compressor fre-
quencies, electronic expansion valve (EEV) openings and water flow rates were studied experimentally.
The control method under the circulating heating mode was also optimized. The resulis show that as the
valve opening decreases, the system coefficient of performance (COP) and heat production will decrease
with the increase of superheat. There is a maximum electrical efficiency point of the compressor, and the
maximum electrical efficiency point will transfer to the low superheat section with the increase of operating
frequency. Compared with the electronic expansion valve control method, the system COP increases by
13.22% with the water flow control method. Under the circulating heating mode, the optimal valve open-
ing is different in each heating period. The control method is optimized according to the optimal high
pressure theory, and the maximum optimization rate is 15.96% .
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Fig. 1 Schematic diagram of experimental system
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Tab. 1 The parameters of experimental measuring

instruments
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Fig. 2 Variation of system heating production with

superheat temperature at evaporator outlet
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temperature at evaporator outlet
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Fig. 4 Variation of compressor electrical efficient with

superheat temperature at evaporator outlet
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pressure with superheat temperature at evaporator outlet
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Fig. 6 Comparison of compressor power consumption

and system heat production with two control methods

MIE 6 3B AT LU Y, A& 5 58 T B9 4
HLFEDIHFI R el A B 2 0 T o F I K IR 5 7 52
Xt Tl L, R 987 A 25 0 4 TR 2 A i S
B, WX T EAEHLEED, W) 322 i 8 7
R AT R o 2 R AR LT RS K v
B I AR K, X SRR AT S 5
) P AR AL A G K, R BOK M DR B R, fE
FIZAK IR F T, T e 0 R AR,
o (e 2 K R /) , o) ¥4 790 i e B = /S
MAEK LR 2T, K B B AR AR, %
1) A8 Bk R 40 B 23 8 R T 485 O, e LA 3 b e 4
RS IRRAS: i

B 7 % b T PR R Rk RE . ALK
LK R T MRS COP i, o ¢
e PRI 5 e B A 13, 22% v I K 1R
5 58 A BRI/ N R ¥ 300 00 3 A, AF 2 T R AT
T A 5 A S Ty SR B RE SOK M AL, A
TR EHFERG R AGE S . F 0, W/ 12K 1
TP B2 i 25 B 40 WL SRR ) W AR, S e R 4R BL
SR e TR i ik 1B S WE S AV IE 5 %
PRI g 80 Hz ], WA 55 Jr 2UF (1) COP 1
MK, BT 80 Hz S RGE I Hm  THi

LG L bria T i B D, REAFTE R BT T
TR R HAT R B R R ML =
ARl LRI R B A E 2 ~8 K
Y1 1Bl P, R PR T 2 0 9 Jr 8 (o KA e 1 L A

E7 mMEHAXTRS COP 3ttt

Fig. 7 System COP comparison with two control methods
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