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Heat transfer characteristics of a rotating cylinder with a side impinging jet
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Abstract

This work experimentally explored the heat transfer characteristics of a vertical rotating cylinder with a
side impinging jet. The purpose is to solve the over-heat problem of the cylindrical knitting machine in the
Chuan Yuan Sports Protection Co., Ltd. This work provided a high-performance and economical
impinging cooling system to dissipate the heat of the knitting machine. The cooling performance is validated
by the overall temperature measurement of the IR thermal imager. The study discussed the effects of the nozzle
diameter (1.9, 3.7 and 5.8mm), the air flow rate (60, 100 and 140 liter/min) and the rotational speed (100, 200
and 300 rpm) on the vertical rotating cylinder with a side impinging jet. The cylinder, with 40mm in diameter
and 100mm in height, is made of aluminum alloy. The experimental results indicate that the influence of the
rotational speed could be ignored; while increasing the air flow rate or decreasing the nozzle diameter could
promote the cooling performance. The sensitivity of the nozzle-diameter effect on the heat transfer is higher
than that of the air-flow-rate effect. Therefore, the nozzle diameter would be the critical influence factor in the
present issue. This study also proposes the empirical formula of the Nusselt number in terms of the Reynolds
number, providing the cooling design base for the relevant rotating system.

Keywords: Impinging jet, rotating cylinder, heat transfer.



