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Abstract

The present study investigates convective heat/mass transfer and flow characteristics inside a rotating
two-pass rectangular duct. A naphthalene sublimation technique is employed to determine the detailed
local heat transfer coefficients using the heat and mass transfer analogy. The objective of this study is
to determine the effects of turning geometry with rotation for 0.0<R0<0.24. The results reveal that
the sharp-turn corner has the larger pressure drop and lower heat transfer in the post-turn region than
those of the round-turn corner. The strong secondary flow enhances heat transfer for the round-turn
comner.  Coriolis force induced by the rotation pushes the high momentum core flow toward the
trailing wall in the first passage with radially outward flow and toward the leading wall in the second
passage with radially inward flow. Consequently, the high heat transfer rates are generated on the
trailing surface and the leading surface in the first and second passage, respectively. However, the
strong secondary flow *due to the turning dominates the flow pattern in the second passage, thus the
heat transfer differences between the leading and trailing surfaces are small with the rotation.
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D=26.7 m, L/Dv=12.1, RD=23.2, WD=0.375
(b) Detail of the rotating test duct

Fig. 1 Experimental apparatus
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Table 1 Summary of experimental condition

Ro Re sharp turn round turn
0.0 25,000 O o
0.04 25,000 O

0.07 25,000 O O

0.1 25,000 O
0.24 12,500 O
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Fig. 4 Calculated secondary flows in the stationary duct
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(b) Trailing edge

Fig. 5 Contours of Sh/Sho at Re=25,000 and
Ro0=0.07 for sharp turn

(b) Trailing edge

Fig. 7 Contours of Sh/Sho at Re=25,000 and
Ro=0.1 for round turn

(b) Trailing edge

Fig. 6 Contours of Sh/Sho at Re=25,000 and
Ro0=0.07 for round turn
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