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A Numerical Study on the Similarity of Laminar Flows in
Orthogonally Rotating Rectangular Ducts and Stationary Curved
Rectangular Ducts of Arbitrary Aspect Ratio
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Abstract

The present study showed that a quantitative analogy of the fully developed laminar flows in
orthogonally rotating rectangular ducts and stationary curved rectangular ducts of arbitrary aspect ratio
could be established. In order to clarify the similarity of the two flows, the dimensionless parameters

K;r=Re/V Ro and Rossby number Ro = w,,/d in a rotating straight duct were used as a set
corresponding to Dean number K. = Re/V A and curvature ratio A = R/d in a stationary curved

duct. Under the condition that the value of Rossby number and curvature ratio was large enough, the
flow field satisfied the ‘asymptotic invariance property’: there were strong quantitative similarities
between the two flows such as friction factors, flow patterns, and maximum axial velocity magnitudes

for the same values of K;p and K.
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