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Performance Study on Heat Transfer and Flow Resistance Characteristics
of Fin-and-tube Heat Exchanger with Straight Slotted Fins

LIU Chuang,OUYANG Xin-ping
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, China, Post Code:200093)

Abstract; In order to understand the effects of fin pitch,fin thickness,fin material and base tube material
on the heat transfer and flow resistance performance of straight slotted fin-and-tube heat exchanger, and
obtain the general calculation correlation of heat transfer and flow resistance,an experimental study on the
straight slotted fin-and-tube heat exchanger was carried out. A total of 7 samples were tested on the wind
tunnel test bench. During the experiment, the inlet temperature and velocity of water in the tube remained
unchanged at 60 °C and 1.5 m/s, the inlet air temperature remained at 21 °C ,and the inlet air velocity
was between 1.5 m/s and 4.5 m/s. The results show that when the Reynolds number on the air side out-
side the tube Re, is 2 647 to 8 143 ,the convective heat transfer coefficient increases first and then decrea-
ses with the increase of fin pitch,and there is a peak value; the effect of fin pitch on the resistance is as-
sociated with the value of Reynolds number on the air side outside the tube,when Re, is no more than
5000, the smaller the fin pitch is ,the greater the friction factor is; when Re, is more than 5 000, the
smaller the fin pitch is,the smaller the friction factor is; the increase of fin thickness will increase the
convective heat transfer coefficient and friction factor; the convective heat transfer coefficient of red cop-

per (T2) fin is higher than that of aluminum alloy 8011 ( AL8011) fin,but the friction factor is lower;
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T2 base tube has the highest convective heat transfer coefficient, followed by BFelO —1 —1 iron white

copper (B10) base tube,and 3161 stainless steel (316L) base tube ;different base tube materials have

no effect on the friction factor.

Key words: straight slotted fin-and-tube heat exchanger, heat transfer, flow resistance, fin pitch, fin

thickness, fin material , base tube material
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Fig. 1 Experiment system diagram
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