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Abstract; Aiming at the problems of low heat exchange efficiency, high consumption of copper and high cost of
condensers in the refrigerating system of refrigerated container, specially designed a inner threaded copper tube heat
exchanger with 5. 00 mm diameter for a refrigerated truck, which was used to replace 9. 52 mm diameter circular
condenser. According to the change of heat transfer and thermal state of R404 A refrigerant in small diameter, designed
a heat exchanger to replace and optimized the design of flow path; compared the test under the conditions of multiple
evaporation temperature based on 5. 00 mm small diameter heat exchanger sample and original condenser, tested the
rationality of the design. The results show that the power consumption of small diameter heat exchanger increases. The
cooling capacity deviation of large and small diameter heat exchangers is less than 10% and the coefficient deviation of
refrigeration performance is less than 6% . The consumption of copper in new small diameter circular heat exchanger is
reduced by 37.7%.
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Figure 1  Condenser model of refrigerator container

i
regardeded

\
IR A pilEgillbian]

B2 R9.52mm FRARBARTER
Figure 2 Flow schematic diagram of
9.52 mm tube condenser
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Figure 3  Flow schematic diagram of

5.00 mm tube condenser
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Figure 4 Test device schematic diagram
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Table 1  Experimental data under various working conditions
ok
S R ERE O SPEER AR IS s
% 1/ AR FERE/ FEdAE il v [iREEY
B mm BE/C E/C WEN O R/H, R ,
- - kW L kW 5 H ES4 i 1
1 9.52 21 37.8 380 50 13.47 1.00 9.20 1.00 1.464 1.00
2 9.52 2 37.8 380 50 10.54 1.00 8.70 1.00 1.211 1.00
3 9.52 -18 37.8 380 50 6.24 1.00 6.20 1.00 1.005 1.00
4 9.52 -29 37.8 380 50 4.22 1.00 5.40 1.00 0.781 1.00
5 9.52 -35 37.8 380 50 3.51 1.00 5.00 1.00 0.703 1.00
6 5.00 21 37.8 380 50 12.23 0.91 8.92 0.97 1.393 0.94
7 5.00 2 37.8 380 50 10.48 0.99 8.85 1.02 1.150 0.95
8 5.00 -18 37.8 380 50 6.09 0.98 6.21 1.00 0.980 0.97
9 5.00 -29 37.8 380 50 4.12 0.98 5.45 1.01 0.760 0.97
10 5.00 -35 37.8 380 50 3.50 1.00 4.98 1.00 0.700 1.00
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Figure 5  Cooling capacity of large and small tube heat
exchangers under five evaporation temperatures
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Figure 6 Refrigeration performance coefficient of
large and small tube heat exchangers
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