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Abstract: Objective: This study aimed to research the influence of
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different rotation speed of high-temperature compressor on the
performance of NHj3/CQO; cascade refrigeration system under va-
rious seasons and evaporation temperature of 25 ‘C. Methods:
The NH;3;/CO; cascade refrigeration system model was
established and its reliability was verified in this paper. The rela-
tionship between the rotation speed of high-temperature compres-
sor and the evaporation temperature, the discharge temperature,
the intermediate temperature, high-temperature compressor
power, cooling capacity, Coefficient of Performance (COP) of
cascade refrigeration system was calculated and analyzed. Results;
The relative error of the simulation model for predicting the heat
transfer was less than 14.1%. The cooling capacity of the system
in spring, summer, autumn and winter respectively increases by
31.7% ., 41.7%, 33.9% and 25.2% as the rotation speed of the
high-temperature compressor increased from 2 300 r/min to
3 300 r/min, and the cooling capacity was the highest in winter
in the low-speed range. In addition, high temperature compressor
power showed a two-stage upward trend, increased by 40% ~
45Y%. Conclusion: There was a maximum COP and corresponding
optimal high- temperature compressor speed. Based on the adapt-
ability of the system to different seasons, a scheme of variable ro-
tation speed NHj3/CQO; cascade refrigeration system is proposed.
Compared with the system with constant speed, the power con-
sumption could be reduced by 19.9% per year.

Keywords: cascade refrigeration system; compressor; variable ro-

tation speed; different seasons; cycle performance; NH;; CO;
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®1 CDS2401B EZEHEFTRE x3 BEIR
Table 1 Regression coefficients of CDS2401B Table 3 Temperature conditions C
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Table 2 Regression coefficients of OSKA7462-K

FIHRE  BE/W /W Bt/ (kg + s~ 1)
C 177 412,53 —1 723.51 1.37E—001
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Ci 0.20 0.31 6.21E—008
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Table 4 Comparison of the analog and theoretical values

of high temperature cycle cooling capacity

F R 2 B i il ¥ &t/ kW REAH/
TH E/C /T BB BUBLE %
# —10.04 27 157.1 149.5 4.8
=3 —10.00 40 145.1 141.3 2.6
Fk —9.98 30 155.3 148.0 4.7
£ —11.10 17 153.2 149.5 2.4
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Table 5 Comparison of the analog and theoretical values
of low temperature cycle cooling capacity
N ERIR 12 Bt iR 8 i/ kW WRAEMH/
TH E/T ST HRH B %
#H —25 —6.11 113.4 129.4 14.1
B —25 —5.00 111.4 121.2 8.8
&k —25 —5.91 113.0 127.9 13.2
£ —25 —6.11 113.4 129.4 14.1
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Figure 2 The relationship between the evaporation tem-

perature and rotation speed of high-
temperature compressor
1801 = A
&) g —e—X
3 I!—.—H—H—.—H/./.
M% 160
EE a0t
= 5 1208
IE 5
2 M
586
2300 2500 2700 2900 3100 3300
o Tl 4 AL 2

Totation speed/(r * min™)
B3 HBHABRELGREHNERALR
Figure 3 The relationship between the discharge temper-
speed of  high-
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temperature compressor
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Table 6 Key parameters of NH;/CO, cascade refrigera-
tion system with variable rotation speed
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