Pressure Drop Characteristics in a Coolant Passage
With Turning Region and Rotation
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ABSTRACT

The present study investigated local pressure drop in a rotating smooth square duct with turning region.
The duct has a hydraulic diameter (Dy) of 26.7mm and a divider wall of 6.0mm or 0.225 D, The distance
between the tip of the divider and the outer wall of the duct is 1.0 D The Reynolds number (Re) based on
the hydraulic diameter is kept constant at 10,000, and the rotation number (Ro) is varied from 0.0 to 0.20. The
pressure coefficient distribution (G, ), the friction factor () and the thermal performance (n) are presented on
the leading, the trailing and the outer surfaces. It is found that the curvature of the 180°-tum produces Dean
vortices that cause the high pressure drop in the turning region. The duct rotation results in the pressure
coefficient discrepancy between the leading and trailing surfaces. That is, the high pressure values appear on
the trailing surface in the first-pass and on the leading and side surfaces in the second-pass. As the rotation
number increases, the pressure discrepancy enlarges. In the turning region, a pair of the Dean vortices in the
stationary case transform into one large asymmetric vortex cell, and then the pressure drop characteristics also

change.
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Table 1 Experimental conditions of investigations referred
for data validation

Divider Duct Revnold
Authors wall aspect mi,mbers
thickness ratio
Present Study 0.225Dh 1.0 10,000
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