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Thermal Performance Analysis of Refrigeration Cycle of Spiral Compression Expansion Refrigerator
Tian Yuan Gao Fei
( Sichuan Provincial Architectural Design and Research Institute Co., Ltd, Chengdu, 610000 )

[ Abstract]  The spiral compression expansion refrigerator is a new type of refrigerator similar to the Brayton cycle. Compared
with the Brayton refrigeration cycle, the compression process is closer to the isothermal compression process. In this paper, the
refrigeration cycle of the spiral compression expansion refrigerator is firstly proposed. Secondly, the theoretical calculation method
is used to compare the thermal performance and refrigeration coefficient of the refrigeration cycle process of the spiral compression
expansion refrigerator with the Brayton cycle under specific working conditions. The study found that: under certain conditions,
when the same refrigeration capacity is obtained, the refrigeration cycle of the spiral compression expansion refrigerator saves
13.4% of the compression work compared to the Brayton cycle; the refrigeration coefficient of the refrigeration cycle of the spiral
compression expansion refrigerator is significantly greater than that of the Brayton refrigeration cycle. With the increase of the
cooling capacity, the refrigeration coefficients of the two refrigeration cycles are gradually increased. Under the same conditions,
the refrigeration coefficient of the spiral compression expansion refrigeration cycle is more obvious than that of the Brayton
refrigeration cycle.
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Fig.1 Brayton cycle 7-s diagram
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Fig.2 T-s diagram of Brayton refrigeration cycle without
recuperation
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Table 1 Parameters of each state point of refrigeration cycle
RE R 1 2 3 4 5 5 6 6 7 7 8
P/MPa 0.1 0.7 0.7 0.1 0.3 0.3 0.4 0.4 0.6 0.6 0.7
T/K 243 416 278 203 314 304 342 295 323 286 307
h/kl/kg 242.5 417.2 277.4 202.6 315.1 303.4 341.8 294.3 323.1 285.6 307.4
s/[kJ/(kg-K)
6.460 6.558 6.175 6.276 6.564 6.521 6.536 6.382 6.408 6.281 6.290
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Table 2 Refrigeration cycle performance parameter
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