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Numerical Study of Performance Variation Under Frost and Non-frost
Condition of Refrigerating System in the Refrigerator Truck
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ABSTRACT: To analyze the cooling performance in the refrigerator truck according to frost
growth, the analytical model of refrigeration system was developed under frost and non—frost
condition using EES. The system performance was analyzed with outdoor temperature, storage
temperature, outdoor front air velocity and compressor speed in order to investigate the system
performance characteristics with operating conditions. Besides, the system performance under frost
condition was compared with that under non—frost condition. As a result, the frost thickness was
0.9 mm when the refrigerating capacity of frost condition was decreased by 30%. The maximum
of the system COP was shown at compressor speed of 1500 rpm for non—frost and frost condition,
simultaneously. The performance under frost condition was more sensitive to the operating con-—

dition compared to that under non—frost condition.
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g sl Evaporatar Table 1 Specification of compressor
Fig. 1 Refrigeration cycle of refrigerator truck. Elements Value
Bore[mml] 35
Stroke[mm] 28.6
[ == Displacement per 133
Compressor simulation revolution[cc/rev]
§§ L Number of cylinders 5
] E Gascooler simulation
] T o
Expansion valve simulation 3z Table 2 Specification of heat exchanger
% " Elements Condenser Evaporator
= Fin intervallmm] 2.1 4.56
Yes Fin heightlmm] 25.78 22.64
‘ Evaporator simulator ‘ . .
Fin width[mm)] 24.83 26.13
Tube diameter[mm)] 95 95
Comp inlet condition
Tube
Yes thickness[mml] 0.5 05
Total size[mm] 760.2(1)*x283.5 | 864.6(1L)x135.8
Fig. 2 Flow chart for the refrigerator cycle. (H)x99.3(W) (H)x209(W)
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N € el 8- %E;ﬂqg) gﬁﬁ%_% A 37] Constant Value
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273k Aoki et alVo] Algka A& A0
o o] o}zl B}, Table 4 Simulation conditions
Simulation condition Parameters
f=58.7Re, " **de"* (24) Outdoor air 1.2°°3 45 6
velocity[m/s] A
Re,, = PaVimaxde. (25) Outdoor temperature['C]| 25°, 275, 30, 32.5, 35
A ; Indoor temperature[’C] 1,3 5,79
de = % (26) Note) ~ Basic operating condition.
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Fig. 6 Variations of compressor work, capacity,
COP with outdoor air velocity.
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