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Prediction on Performance of Cascade Refrigeration System using
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Abstract In this paper, cycle performance analysis of cascade refrigeration system using alternative FREON
refrigerants and natural refrigerants are presented to offer the basic design data for the operating parameters of
the system. The operating parameters considered in this study include subcooled and superheated degree, and
condensing and evaporating temperature, temperature difference of cascade heat exchanger in cascade
refrigeration system. The COP of cascade refrigeration system increases with the increasing subcooled degree,
but there is no significant changes with the increasing superheated degree. The COP of cascade refrigeration
system depends on evaporating and condensing temperatures of cascade heat exchanger. Therefore, subcooled
degree, evaporating and condensing temperature of cascade heat exchanger using alternative FREON refrigerants
and natural refrigerants have an effect on the COP of this system. In this paper, COP of cascade refrigeration
system using (R23 / R290), (R23 / R600), (R23 / R600a), (R23 / R717), (R744 / R404A) are higher 20 ~ 36
% than (R23 / R22), using R23 for low temperature system and R22 for high temperature system.
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[Table 1] Balance equation for cascade refrigeration system
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[Table 2] Performance analysis range of cascade refrigeration system
Aex nex
Yo R13, R23, R508B R22, R404A, R507A
R744 R290, R600, R600a
my, [kgfs] 0.01
16 1C] 10 ~ 50
T, [7] 40 ~ 70
ATy =ATyyp, = Algyp g [C] 0~20
Al gyp=ATgyp ;= Algyp r [C] 0~20
Ne,z = Ne.rr /] 0.8
Mz, = M,z U] 0.8
ATCAS: TCASC'_ TCAS.,E [C] 0~20
Toasp [C] 0~ 30
Touso [C] 10 ~ -30
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[Fig. 1] Schematic diagram of cascade refrigeration system
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