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Large Eddy Simulation of Turbulent Heat Transfer in a
Straight Cooling Passage with Various Aspect Ratios

Tae Seon Park*'

ABSTRACT

Large eddy simulation is applied to the turbulent flow and heat transfer in straight cooling
passages with varying aspect ratio. The turbulent statistics of the flow and thermal quantities are
calculated and the characteristics of Nusselt number are investigated. To scrutinize near-wall
streamwise vortices, a conditional sampling technique is adopted. Clockwise and counter -
clockwise rotating streamwise vortices are sampled and the probability density function of the

vortex circulation Reynolds number and wall Nusselt number are calculated.
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Fig. 1 Instantaneous turbulent flow and thermal fields
for a cooling passage
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Fig. 3 Time averaged temperature and Nusselt
number
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Fig. 4 Contour of instantaneous Nusselt number at
side walls
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(c) Case6, AR=1.5

Fig. 5 of wall Nusselt number near left corner wall
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