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Abstract: Heat transfer mechanisms of fin, plate and fluid are analyzed and the mathematical model of
multi-stream plate-fin heat exchanger containing fluid phase change and cross flows between different
{luids is established by finite volume method. Experimental research on heat transfer performance of air-
borne three-stream plate-fin condenser in four different operating conditions is conducted on the experi-
mental evaporative cooling circulatory system. And then heat transfer characteristics between each fluid
in specific operating condition are analyzed by the fluid temperature field. Besides, comparison between
experimental and numerical results shows that the biggest relative error of heat exchange volume is
8.08%. It demonstrates that numerical calculation method can meet the requirements of engineering de-
sign. By qualitative analysis, the calculation errors are mainly influenced by flow un-uniform distribu-
tion, the calculation for latent heat and the surface convection heat transfer coefficient for phase change
liquid.
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Fig. 2 Subdivision of cross flow heat exchanger
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Tab.1 Structure parameters of three-stream plate-fin con-
denser
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Tab.2 Inlet and outlet parameters of each stream in different operating conditions

235 (A) 657 155 % W (B) R134a(C)
T . o i/ . o i/ . o ARE/S MR/
tw /°C tow /C (kg h ) tw /°C tow /C L mnt) /C tow /C C (kg*h 1)
1 26.0 53.5 1000 43.8 55.3 67.0 70.2 59.8 2.6 1140
2 28.1 55.5 1 240 43. 8 57.2 66.7 74.0 63.0 2.7 1 288
3 28.7 55.5 1491 44.1 57.9 67.0 80. 6 63.8 2.9 1266
4 28.8 55.9 1640 42.7 58.3 67.0 87.0 63.38 3.3 1283
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