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Abstract: In this paper, a 3-D distributed parameter model of cross-flow plate fin heat exchanger
(PFHE) is constructed using MATLAB program by considering the longitudinal and transverse
heat conduction to study the flow and heat transfer of the multi-stream cross-flow PFHE. The
simulation results coincide with the thermodynamic experimental results of the three-stream plate
fin heat exchanger. An analysis is conducted on the effects of configuration and operation parame-
ters of the cross-flow plate fin exchanger on heat transfer amount and the pump power. Accord-
ing to the results, the three-stream cross flow PFHE studied has an extreme value of pump power
that shows the following changes: it first increases with the mass flowrate of fluid A, and when
the mass flowrate reaches 1 300 kg/h, it decreases with the mass flowrate. Another analysis is
carried out by setting four different xy projected areas of PFHE. The results are as follows: The
amount of heat transfer basically remains the same when the xy projected area remains unchanged

and the length of one side of the PFHE is changed; However, the amount of heat transfer per unit pump

Weks B . 2022-04-28,  AEHE A 2ERNA992—) B B S GEEER . L 8 ML ERIm., HLWA.
5 1 WF & 3 9 Bl I B (SKLTSCP202103) .
90 245 1 R ] . 2022-06-08 0 2% Ik« http: // kns. enki. net/kems/detail/61. 1069. T. 20220607, 1505. 006. html



82 [ 7 .

%56 %

power is the greatest and the pump power consumption the lowest when the length of the PFHE along y

direction is 0. 15—0. 20 m. The research findings provide theoretical guidance for the selection of opti-

mized operation parameters, efficient and compact design of the cross-flow PFHE.

Keywords: plate fin heat exchanger; cross flow; distributed parameter model; heat transfer

amount; pump power
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Fig. 1 Whole structure of cross-flow plate fin heat exchanger

and node distribution in 3-D space
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Fig. 2 Fin parameter and control volume of cross-flow plate

fin heat exchanger
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