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Ideal Refrigeration Cycle Based on Refrigerant and Its
Performance Limitation

XU Shu-xue, MA Guo-yuan, FANG Lei
(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract; The notion of an ideal refrigeration cycle based on refrigerant was established and its
calculation method was developed in this paper. The ideal refrigeration cycle based on refrigerant was
characterized as follows: the heat exchange process is isothermal, and the throttling process is isentropic,
so the vapor compression process is composed of many isentropic processes and it is much closer to
saturated process. The useful work of liquid throttling process and vapor compression process were also

recovered. Based on some kinds of freon and nature working fluids, the power distribution condition, the

loss of cooling capacity and cooling COP were researched in detail.
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Fig.1 Ideal refrigeration cycle based on refrigerant
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Fig.2 Performance comparisons of three kinds of cycle

B2 iR Al R G I | S50 R 45 0 28 & L T
TR ERAR G 3R 3 PR R0 COP Bl 2% & TR
JERAR AL Z, T R32. m AT 50,3 oy 2]
& COP BEZE % i 0 38 R 52 BT T A [R) L 451 1) 38
AR E]—Z8 IR T /NI T Ry i3RI >
TTRERA > SRR, BT TRMIER S
WRTEIE IR 221 HL AN, 20 0300 R IR R 94%
~96% , FE T T 5 O B Fb 45 4 1R 4 vT AR &5 2
28% ~31%.

3.1 IhEE

[l 3 T R U el ISR B e 4 B AR AR, A
AT, B E a8 3G R, D) IR IO 2 5 R K
Jo# TR it e 6 B TR P O(E A R R R
RA10A, HAr W5 , D IESCR K 25. 72% , BiE K
BRI TN A 2 e KA 29% ;5 2 TSR e /N i)
R718 0K 8% . X FHTA B T8, #E AR B A
B JG , Th mTSCR AN P B s 447 2 500 8 R T K i
P, 6 FhvE TS A N EL BRI A RAT0A >
R32 > R22 > R134a > R717 > R718.

4 JIF 7 ol i A T 22 ) A TRl — sk BRIk 1
B, AR AN R 280 B DI RT (5 BB AR 5. el T mT
JR 48 1 R DR T e o 1) B AN HEREAE 1% ~
6% ; 19 it b A 0 Ry 2 L S LR 2.9%  ~
17. 6% . 15 it o F2 [ L 9] e K & R410A, 3k ]

o
=

=)}

Ty Ml /%

%" SCR22 = R134a - R410A
<R32 =R717 -=R7I18

—_
[\%]

o

2 6 10 14 18 22 26 30 34 38 42
3 Il Lol ot e A 2 5 22 Ak

Fig.3 Variation of power recovery ratio with number

of compression stage
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Fig.4 Power distribution of different kinds of refrigerant
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Fig.5 Variation of cooling capacity loss ratio with

number of compression stage
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Fig.7 Variation of heating COP with number of

compression stage
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Variation of cooling COP with evaporating

temperature for different refrigerant
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Variation of heating COP with evaporating

temperature for different refrigerant
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