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Abstract

The refrigeration system is a key part of the high and low temperature test box, and its performance
directly affects the overall quality of the test box. Therefore, the research goal of this subject is to
conduct experimental research on the changes in the performance of the high and low temperature
test chamber under different charging amounts at the national standard environmental tempera-
ture of 15°C, 20°C and 25°C, and the article analyzes the influence of R404A charge on the cooling rate,
compressor discharge temperature, evaporating temperature, and the changing trend of the COP
and refrigeration capacity of the refrigeration system. Experimental research shows that with the
increase of the charge, the cooling rate, COP and cooling capacity of the R404A refrigeration system
all show a trend of first increasing and then decreasing. The performance of the system is the best
when the charge is 240 g. When the temperature is 15°C, 20°C and 25°C, the cooling rate is 0.079°C/s,
0.0727°C/s and 0.0638°C/s, and the COP of the system is 3.779, 3.445 and 3.226, respectively. With
the increase of the charge volume, the compressor discharge temperature becomes a trend that first
decreases and then increases. When the charge volume is 240 g, the system discharge temperature
is the lowest, with values of 44.70°C, 50.24°C and 58.14°C respectively.
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Figure 1. Schematic diagram of the experimental system
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Figure 2. Structure diagram of double-pipe regenerator
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Figure 3. Representation of heat recovery cycle on p-h diagram
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Figure 4. Diagram of cooling process
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Figure 5. The change curve of the influence of the filling volume on the cooling rate
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Figure 6. The change curve of the influence of the charge amount on the compressor discharge temperature
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Figure 7. The change curve of the influence of the filling amount on the evaporation temperature
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