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Prediction of Turbulent'Flow and Heat Transfer
within Rotating U-Shaped Passages
L U Chuan-kai, DEN G Hong-wu,” TAO Zhi,
D N G Shui-ting, XU Guo-giang
(N\ational K ey L-aboratory of A ircraft Engine,
Beijing U niversity of A eronautics and A stronautics, Beijing 100083, China)
Abstract: N umerical predictions of three-dimensional flow and heat transfer in the ro-

tating serpentine passagesw ith andw ithout rib turbulatorsw erepresented The coolant air is
pressurized and itsoperating conditions are selected to closely matchw ith the real turbine op-
erating paraneters Two different arrangements of rib turbulatorswere studied: (1) trans
verse ribson the leading and trailingwalls and (2) transverse ribson all fourwalls The rib
height-to-hydraulic dianeter ratio (h/Os) is 0.143; the rib pitch-to-height ratio (s/e) is 7
Results for the roughened rib serpentine passagesw ere compared w ith those of snooth ones
found in the literature It isdisclosed that a significant enhancament is achieved by means of
rib turbulators in a serpentine passage in steady state asw ell as in rotating state In the radi-
ally-outw ard flow passages, effect of rotation on heat transfer is relatively prominent The
secondary flow s induced by the Coriolis forces are most intensive in the channel w ith four
ribbed surfaces The heat transfer after 180° sharp turn in the snooth channel is influenced
more by the sharp-turn induced flow than in the roughened rib ones
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