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Experimental study on the R404A single machine two-stage refrigeration

system used for marine ultra-low temperature
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Abstract: The R404A single machine two-stage compression refrige-
ration system for marine ultra-low temperature was simulated by
EES when the evaporation temperature or the condensation tempera-
ture changes. Experimental verification of simulation results was car-
ried out on the basis of the ultra-low temperature experimental plat-
form consisting of R404A single machine two-stage compression re-
frigeration system with different conditions. The effect of evaporating
temperature and condensing temperature on the performance of the
single stage two-stage compression refrigeration system such as com-
pressor exhaust temperature, COP and the compressor power was
analyzed. The results indicated that with the decrease of evaporation
temperature or increase of condensing temperature, the exhaust tem-
perature of the compressor increased. The simulation results were in
good agreement with the experimental results, the deviations value

of the refrigeration performance between the experimental test and
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the simulation results was about 0.5, and the reliability of the model
was verified. Experimental results showed that when the evaporating
temperature rises or the condensation temperature drops by 5 C, the
effect of evaporating temperature on COP was up to 7.8% than that
of condensing temperature. The research results can provide
reference for the follow-up work and have great practical engineering
significance.

Keywords: single machine two-stage refrigeration system; marine ul-

tra-low temperature experimental bench; simulation
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Figure 1 Part physical drawing of the marine ultra-low tem-
perature R404A single stage two-stage compres-
sion refrigeration system

e

D

L2z Ay 20 MBL 3. MR RS 4 R A 5. AR

RGP 10, AR 11 KBRS

w6 T EAY 7. TR 8 B

i
]
[
o]
%4%4‘

9. A Ef M H AL

B 2 Az R ARAKE RICLA BB EHE R A RAAERER

Figure 2 Schematic diagram of marine ultra-low temperature R404 A single stage two-stage compression refrigeration system
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Figure 3 p-h diagram of two-stage compression system

with primary throttling and incomplete cooling
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Figure 4 Flow chart of calculation program
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Figure 5 Curve of exhaust temperature change
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Figure 6 Curve of pressure ratio change
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Figure 7 Curve of compressor shaft power change
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Figure 8 Curve of exhaust temperature change
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Figure 10 Curve of compressor shaft power change
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Figure 11  Curve of coefficient of performance
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Figure 12 Curve of coefficient of performance
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Table 1 Change rate of COP with evaporating temperature
ERWE/T COP iK%/ %
—60
—55 8.20
—50 11.20
—45 12.60
—40 8.00
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Table 2 Change rate of COP with condensing temperature

Y BRI/ °C COP iK%/ %
32
27 7.60
29 9.70
17 9.67
12 7.00
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