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Effect of Rolling Motion on Laminar Temperature Profile in Tubes

YAN Bing-huo', YU Lei', YANG Yan-hua®’, ZHANG Yang-wei'

(1. Department of Nuclear Energy Science and Engineering s Naval University of Engineering , Wuhan 430033,
Chinas; 2. School of Nuclear Science and Engineering , Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: The velocity and temperature profile of laminar flow in tubes in rolling
motion was developed by analyzing the laminar flow theoretically. The effect of rolling
motion on laminar temperature was investigated. In rolling motion, the fluid tempera-
ture oscillates periodically. Its oscillation period is half of the rolling period. The tem-
perature gradient next to the wall is very big. The additional force due to rolling motion can
alter the velocity profile and enhance heat transfer by increasing the temperature gradient.
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Fig. 1  Scheme of rolling force
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Fig. 2 Flow velocity
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Fig. 4 Dimensional temperature
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