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Performance Analysis on a Multi-Pass Multi-Branch Heat Exchanger

According to Pass Arrangement

Min-Soo Kim and Kwan-Soo Lee

Multi-pass Multi-branch Heat Exchanger(t} 3l 2t} X & 3 7]), Pass Arrangement
(3= ¥ Y), Flow Mal-distribution(-f % £ %), Optimization(¥ 4 3})

Abstract

This paper numerically investigates the effects of pass arrangement on the flow distribution characteristics
and the performance of a multi-pass multi-branch heat exchanger. Four cases of pass arrangement (2, 4, 6, 8
pass) are chosen to select a proper pass arrangement. A JF factor is used as an evaluation characteristic value
to consider the heat transfer and the pressure drop. The present results indicate that 4-pass heat exchanger
shows the best performance, and the design parameters in 4-pass heat exchanger are optimized. The design
parameters are the locations of the inlet, outlet and separator, and are optimized using a response surface
methodology. The JF factor of the optimum model is increased by about 9.3%, compared to that of the
reference model (2-pass heat exchanger).
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Fig. 1 Schematic diagram of a typical multi-pass multi-
branch heat exchanger
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Table 1 Performance for various types of the single-pass

heat exchanger
oW Ap (Pa) S JF factor

I-type 40.16 722 2.91 1
Ll-type 55.08 9.05 270 127
L2-type 65.67 8.65 1.58 1.54
Z-type 55.77 8.65 222 1.31
U-type 69.51 8.49 125 164
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Table 2 Performance for various multi-pass heat

exchangers

omw) Ap (Pa) ool JF factor

(:J}’t;;se) 69.51 8.49 125 0381

2-pass 72.61 9.24 1.20 1
4-pass 77.75 1262 0.74 1.06
6-pass 79.61 22.02 0.64 0.92
8-pass 80.09 49.53 0.78 073
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Fig. 10 Effect of the separator location on the JF factor
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