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Performance Evaluation of Plate-Fin Heat Exchanger

Considering Effect of Axial Heat Conduction
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Abstract: To reduce the influence of axial heat conduction (AHC) on the thermal performance of
plate-fin heat exchanger (PFHE), the models with/without consideration of axial heat conduction
are analyzed by CFD technique. A dimensionless parameter 7 is introduced to confirm the
influence of AHC on PFHE. The factors influencing dimensionless parameter 5, such as type of
fin, working condition, structure of fins, cryogenic fluid and material, are evaluated. The results
show that the thermal performance of the PFHE is greatly affected by AHC. Type of fin,
working condition, structure of fins, kind of fluid and material are the key factors affecting .
Specifically, AHC aggravates the thermal performance of PFHE when the Reynolds number is
less than 600, in this case the effect of AHC should be considered for selection of fins. The » of
plain fins is higher than that of offset strip fins. Calculating three groups of plain fins, it is also
revealed quantitatively that for plain fins the dimensionless parameter 5 gets the maximum when

the dimensionless parameter B is 70 and the fin density 7 is 4. 1. 7 increases with Prandlt number
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for different cryogenic fluids. Considering enhancing heat transfer and reducing the effect of axial

heat conduction, every optimum thermal conductivity corresponds with a best conducting

coefficient at different Reynolds number.

Keywords: axial heat conduction; plate-fin heat exchanger; numerical simulation
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