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Effects of Force on Heat Transfer for Rotating Internal
Cooling Channels with Rib Turbulators

Zhao Shu, Zhu Huiren, Guo Tao, Xu Duchun
(School of Power and Energy, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: To better understand the effects of rotation on the internal channel heat transfer characteristics, the
flow and heat transfer condition in an internal channel with 90° ribs are investigated using three-dimensional nu-
merical simulation method, The inlet Reynolds number is 1. 7X10* and three outlets mass flow discharge ratio
is 13 2 : 1, The Rotating number and the hydraulic diameter divided by radius of gyration range from 0 to 0. 09
and 0 to 69. 6, respectively., The influence of Rotation number and Radius of gyration on heat transfer coefficient
were achieved. Results show that the pressure coefficient increases along radial outflow and decreases along ra-
dial inflow due to rotational force; in the trailing surface, Nusselt number(Nu) in radial outflow passages in-
creases and the Nu in radial inflow passage decreases with the augment of the rotation number, the variation of
Nu in the leading surface contrary to that of the trailing surface; the Nu along the flow direction in trailing and
leading surface are slightly enhanced when gyration radius to hydraulic diameter ratio increase, the surface heat
transfer coefficient is affected on the variable radius of gyration.
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Fig. 1 Geometric model of internal cooling channel
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Fig.3 The Nu distribution of turning channels surface
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Fig. 5 Spanwise average Nu variation with rotation number
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Fig.6 Spanwise average Nu variation with radius of gyration
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Fig.7 Pressure coefficient distribution along turning channel
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