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Numerical Modeling for Air-Side Flow Characteristics of Fin-Tube
Heat Exchangers for Air-Conditioning Applications
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Abstract — In order to improve the efficiency of the fin-tube heat exchanger, the enhancement of air side
heat transfer characteristics which play a major role in determining the thermal resistances is necessary. In
the present study, a three dimensional incompressible Navier-Stokes code is developed to analyze the air-side
performance of the fin-tube heat exchanger. It employs scalar implicit approximate factorization, finite vol-
ume formulation and second order upwind differencing in space. Three different types of fin configurations
(plane fin, slit fin, wavy fin) were considered and their flow and heat transfer characteristics were investi-

gated.
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Fig. 1. Schematic of a fin-tube heat exchanger and
boundary conditions.
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Fig. 5. Temperature contours on symmetric, interior, and fin plate planes for the inlet velocity of 1 m/s (plane
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Fig. 6. Streamline and temperature contours for various inlet velocities on symmetric plane (plane fin).
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