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Abstract: To investigate the effect of R12 regenerative cycle on single — stage vapor compression heat pump used in space—
craft a heat pump performance test device was set up. The effect of regenerative cycle on the performance of spacecraft heat
pump system was analyzed from exhaust — gas temperature power consumption refrigerating capacity and refrigeration coefficient.
The results show that under the same calorimeter temperature exhaust gas temperature power consumption refrigerating capac—
ity and refrigeration coefficient increase with temperature rising in the calorimeter. Under the same calorimeter temperature re—
generative cycle can increase power consumption of the compressor and lead to exhaust gas temperature rising when improving re—
frigerating capacity but the increasing range of refrigerating capacity is bigger than power consumption. When the calorimeter
temperature gets to 16°C 20°C 24°C 28°C  the growth rates of refrigeration coefficients caused by regenerative cycle are 50%
39.6% 32.7% 27.6% so it is effective for R12 regenerative cycle to improve refrigeration coefficient. Based on that the
model for experimental process was established by Aspen plus and NRTL — RK property method was used to calculate the heat
pump performancewith or without regenerative cycle. Through comparing experimental data with simulated data the relative error
between experimental results and simulated results is small which indicates that the reliability of the software to simulate the actual
heat pump flow is comparatively high and Aspen Plus can be used to investigate performance of the heat pump deeply in the future.

Keywords: Heat pump Regenerative cycle Experimental study Aspen Plus Refrigeration coefficient

12016 -07 - 18
(1992 -) .
(1964 -) / . .



* 78 ¢ Refrigeration 10
; RI11
o 1
1
MATLAB
2
R404A o 1
R404A 2 2
3
i 8
¢ N N R11.
MATLAB 1Q.=N+0Q, (1)
:QO_KF( to_tz,) (2)
N W; Q,
. W. K, (
0. 0375W/C) ; ¢, Cit,
OC o
. . . cor W, =UI (3)
o U Vi
Aspen Plus A,
5
N Qh = GC( Turo - Twi) (4)
NRTL - RK G kg/h; C
N kJ/kg*C; T, C; T,
. COP. C,
COP =0Q,/W, (5)
o 1| |f BHIK
R BERR
) By
2 #2 HLRE I3
EHFEL
1. 2 CE k1133 ;
TR
’ ’ LRI 5
o R12 o §
— AR
FE4iHL M
6 =1
el CRES
R11
7 MR 220V
1.2 1
° Fig.1 Schematic diagram of heat pump performance test de—
2 R12 vice



en Plus 0

10 Refrigeration *79
2
Fig.2 Experimental device diagram of heat pump performance testing
1
3 ASpCl’l Plus Tab.1 Comparison table of model and experiment
NRTL - RK Aspen— EVAP Heater
Plus N COMPR Compr
o N 3. COND Heater
4 ° 4 HR HeatX
3 4 HR VALVE Valve
FEED3 FEEDI ~6 CCLF, RI2
FEED6 HR ouT CCLF, RI2
o 1 N WI H,0
o 3 1 WO H,0
FEEDI1
ouT
FEED1
out ’ EVAP VALVE
> % P
3 Aspen plus
Aspen Plus o Asp—  Fig.3 Simulated flow diagram of heat pump with regenera—

tive cycle



10

*80 - Refrigeration
( ) 4 11
FEED3]
EVAP VALVE 6.7% -
U4 [FEED4 > 4.2
4 Aspen plus 6

Fig.4 Simulated flow diagram of heat pump without regener—

ative cycle

16C -
28°C

10 N coP

o

Aspen Plus

cop
AspenPlus

4.1

404 A YL - A= - TG [ A2
o ;iuiwﬁlﬁlﬂiﬂﬁéﬂ - & - JCIRIASL

16 18 20 22 24 26 28
EIERIRE/C

Fig. 5 Exhaust gas temperature change with calorimeter tem—
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