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Three Dimensional Numerical Simulation of Heat Transfer and Flow Characteristics of Different
Fin-and-tube Heat Exchangers
Wang Bin Hu Xinsheng Li Xunzhang
( Qingdao Campus of Naval Aviation University, Qingdao, 266041 )

[ Abstract]  With the help of CFD software, the three-dimensional numerical simulation of four different types of fin-and-tube
heat exchangers (circular tube, elliptical tube, front circular and rear elliptical tube, front elliptical and rear circular tube) is carried
out. Under different inlet air velocity and fin spacing, the temperature field distribution, pressure field distribution and velocity field
distribution on the air side of the fin are obtained, and the average heat transfer coefficient and pressure drop are calculated. The
research shows that under different inlet air speeds and fin spacing, the pressure drop of the front round and rear elliptical
fin-and-tube heat exchanger is lower than that of the round fin-and-tube heat exchanger, and the heat transfer coefficient is equal to
or even higher than that of the round fin-and-tube heat exchanger. The overall flow and heat transfer characteristics of the front
circular and rear elliptical fin-and-tube heat exchanger are improved compared with the round fin-and-tube heat exchanger, and its
comprehensive performance is better than that of the elliptical fin-and-tube heat exchanger and the round fin-and-tube heat
exchanger.
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Table 1 Structural dimensions of four types of heat

exchangers
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