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Performance Test of 2 kW Class Reverse Brayton Refrigeration System
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TCorresponding author :
jsko@kimm.re.kr Abstract >> This paper describes the experimental study of reverse-Brayton re-

_ frigeration system for application to high temperature superconductivity electric
Eisies';’zd g;éﬁﬁ:ﬁiﬁfgigo devices and LNG re-liquefaction. The reverse-Brayton refrigeration cycle is de-
Accepted 30 October, 2020 signed with operating pressure of 0.5 and 1.0 MPa, cooling capacity of 2 kW at

77 K, and neon as a working fluid. The refrigeration system is developed with
multi scroll compressor, turbo expander and plate heat exchanger. From experi-
ments, the performance characteristics of used components is measured and
discussed for 77-120 K of operating temperature. The developed refrigeration
system shows the cooling capacity of 1.23 kW at 77 K and 1.64 kW at 110 K.
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Fig. 1. T-s diagram of reverse-Brayton refrigeration cycle

Table 1. Results of cycle design

State | T(K) | P(MPa) | H(klkg) |S (ki/kgK)
1 300.0 0.425 368.8 5.094
2 507.2 1.05 582.7 5.263
3 308.2 1.02 377.4 4761
4 81.6 0.99 141.3 3.383
5 65.9 0.495 125.8 3452
6 77.0 0.465 137.7 3.645
7 295.5 0.425 364.2 5.079
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