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Abstract

When the condensing temperature decreases, the refrigeration coefficient of refrigerator increas-
es, which is the conclusion of the thermal-technical analysis on the refrigerator. The condensing
temperature decreases with the decreasing of the natural environment temperature, while the
natural environment temperature varies along with the seasonal variation and day-night varia-
tion. Therefore, many consider that the drop of environment temperature would inevitably in-
crease the refrigeration coefficient of the refrigerator. However, hands-on experience proves that
when the environment temperature causes the decrease of condensing temperature, in the early
stages, the refrigeration coefficient of the refrigerator will increase continually. But after the con-
densing temperature drops to a certain degree, the refrigeration effect of the refrigerator will de-
crease instead. It is thus clear that there exists the best condensing temperature of refrigerator.
This paper conducts theoretical analysis aimed at this phenomenon and calculates the best con-
densing temperature value of the vapor compression refrigeration cycle on the basis of R22 single
stage compression basic theory.
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Figure 1. Pressure-enthalpy diagram of refrigeration basic theory
cycle
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Table 1. Calculation result of optimal condensing temperature of vapor compression refrigeration cycle
1 “REEHBIABEASELREE” HEHER

JEAEHL JEZEHL R LW Xiva WA
JPe ARIEC  ADME  WEHREC  mOtky #tOtls iR AR HIRRK %IJ‘/A%%E ;‘%)ﬁ
kilkg kilkg kilkg kilkg  kilkg YR TR
1 46 437.00 257.73 3015  149.12 4.95 9.13 0.54
2 44 434.00 255.01 2715 151.84 5.59 9.76 0.57
3 42 432.00 25232 2515  154.53 6.14 10.49 0.59
4 40 430.00 249.65 2315  157.2 6.79 11.33 0.60
5 38 428.00 24700 2115 159.85 7.56 12.31 0.61
6 36 426.00 244.38 19.15  162.47 8.48 13.48 0.63
7 5 406.85 34 424.00 241.77 17.15  165.08 9.63 14.90 0.65
8 32 422.00 239.19 1515  167.66 11.07 16.66 0.66
9 30 420.00 236.62 1315  170.23 12.95 18.88 0.69
10 28 418.00 234.08 1115 172.77 15.50 21.78 0.71
11 26 416.00 231.55 915 1753 19.16 25.74 0.74
12 24 415.00 229.04 815  177.81  21.82 31.46 0.69
13 22 414.00 226.54 715 18031  25.22 40.45 0.62
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Figure 2. Curve diagram of the theoretical refrigeration coefficient changed with
the varying condensing temperature
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Figure 3. Curve diagram of the ideal refrigeration coefficient changed with
the varying condensing temperature
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Figure 4. Curve diagram of thermodynamical perfectness changed with the
varying condensing temperature
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