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Optimization approach for tube circuit of fin-and-tube

heat exchanger based on genetic algorithm

WU Zhigang, DING Guoliang, PU Hui, LONG Huifang
(School of Mechanical and Power Engineering , Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract; A novel tube circuit optimization approach for fin-and-tube heat exchanger was presented by
developing a particular genetic coding method and genetic operators. A case study was performed on a
practical heat exchanger. The optimization objective of the case was to obtain the shortest joint tube length
of the tube circuit with the constraint conditions of satisfying the designed heat exchange capacity and the

convenience of manufacture. Optimization result showed that the designed algorithm could converge within

5 h and the total joint tube length decreased by 25% after optimization.
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Fig. 1 Schematic of heat exchanger tube circuit
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Table 1  Structural parameters and work conditions

Ttem Value

structural parameters

length/width/height /mm 900/26.6/266

row number/column number 2/12
row space/mm 13.3
column space/mm 21.0

5.25, 15.75

4 inlet, 2 outlet

bottom boundary space of each row/mm
path number

tube diameter/mm/type 7. 0/enhanced

fin type/fin pitch/mm slit /1.3
work conditions
refrigerant type R410A
refrigerant condensation temperature/ C 50
refrigerant inlet superheat/ C 11
mean flow rate/g « s! 22.14
air inlet temperature Ta,/ T,/ C 35/24
air velocity/m « s~ ! 1.5
heat capacity target/ W 3500X<0. 95
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