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Three Dimmensional Turbulent Flow Analysis in a 90° Square
Sectioned Duct with Strong Curvature

WF 4 o %

J. S. Maeng, J. S. Lee

ABSTRACT

The steady, incompressible developing 3-dimensional turblent flow in a square sectioned
curved duct has been investigated by using partially -parabolic equation and Finite Analytic Meth-
od.

The calculation of turbulent flow field is performed using 2-equation K-e turbulence model,
modified wall function, simpler algorithm and numerically generated body fitted coordinates.

Iso-mean velocity contours at the various sections are compared with the existing experimen-
tal data and elliptic solutions by other authors. In the region of 0°<6< 71°, present results agree
wihh the experimental data much better than the elliptic solution for the similar number of grid
points. Furthermore, for the same tolerance, the present solution converges four times faster
than the elliptic solution.

Keywords; Finite Analytic Method, Body Fitted Coordinate, Curved Duct, Partially Parabolic
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Table 2. Flow Chart

Construct body—fitted coordinate system
and calculate geometric coefficients.

Specify the initial conditions for the
velocity and the turbulence fields.

Specify the inlet profiles at the first
station £=1

Calculate the finite analytic coefficients
for pressure, pressure—correction and
momentum equations

|

Solve the momentum equation based on
the updated pressure field to obtain
U* v, w

Calculate D* and solve the pressure
correction equation by T.D. M. A.

|

Correct the velocity field using the
velocity—correction equation.

l

Calculate the pseudovelocities U, V, W

]

Calculate the turbulence quantities K, ¢

]

Marching to the next downstream
station until reach the last downstream.

l

Solve the pressure equation by T. D. M.
A. from downstream to upstream.

l

LRepeat until both the pressure and the

velocity field have converged.
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