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Numerical Treatment of Laminar Flow
in Curved Rectangular Channels

Hitoshi YAMADA, Hiroshi ISHIGAKI, Munekazu MOCHIZUK]I

National Aerospace Laboratory Kakuda Research Center

ABSTRACT

The Navier-Stokes equations were solved by numerical methods for steady, fully
developed, incompressible, laminar flow in curved rectangular channels. Solution are
obtained for Dean number to 550 correctly by using the power-law scheme and it can
be calculated to the Dean number to 900 by using the up-wind scheme.

The results are compared with the available experimental and the theoretical results.
It was found that the friction factor became larger about 6% when the flow changed from
the two vortex to the four vortex flow patterns, which occurred the Dean number was
116.0. The slope of the friction factor was different between the two vortex and the four
vortex regions. Our results showed better agreement with the experimental results than

the other theoretical results.
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Flow and Heat Transfer in Curved Pipe

by

Shuichi UEDA, Hiroshi ISHIGAKI, Munekazu MOCHIZUKI
Kakuda Research Center, National Aerospace Laboratory

ABSTRACT

Numerical solutions of the parabolized Navier-Stokes equation in connected with
energy equation are presented for steady laminar flow through a curved pipe. Predictions
are presented for flow and heat transfer in the developing and fully developed regions.
Results of skin friction, heat transfer, 360-deg. bend flow meter coefficients show that
comparison with experimental data exhibit good agreement. Axial velocity and stream
function developments are presented in developing regions for two inlet velocity profiles

of uniform and Poiseulli flows.
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