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Study on the Similarity of Laminar Flows between in Orthogonally
Rotating Square Duct and Stationary Curved Square Duct
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shown that the flow field satisfies the ‘asymptotic invariance property’,

Gonghee Lee and Jehyun Baek

Duct Flow(5 E

Abstract

% 4%

Secondary Flow(2x} %), Coriolis Force( 2] &2 3), Centrifugal Force(d4#),
%), Fully-Developed Laminar Flow(3 &g

In this study, it is numerically revealed that the secondary flow due to the Coriolis force in a
straight duct rotating about an axis perpendicular to that of the duct is analogous to that caused by the

centrifugal force in a stationary curved duct. Dimensionless parameters K;p= Re/V Ro and Rossby

number in a rotating straight duct were used as a set corresponding to Dean number and curvature
ratio in a stationary curved duct. When the value of Rossby number and curvature ratio is large, it is

that is,

there are 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 Dean number.
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