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Analysis of Laminar Flow and Heat Transfer in Asymmetric,

Sudden Expansion Channel

Won Seung Ho « Maeng Joo Sung « Son Byung Jin

ABSTRACT

This analysis of numerical procedure is prediction of laminar flow and heat
transfer at two dimension and steady flow in asymmetric sudden expansion channel.
At former study, to analyse the flows with separation, the full Navier-
Stokes equation is used, but there are many difficulties to analyse, and although
significant progress has been made in the development of efficient computational
methods for the Navier-Stokes equations, very large computation times are still

required.

In case of rewa}d-facing flow, boundary-layer equation is used instead of
full Navier-Stokes equation to analyse velocity fields, and result of this
numerical analysis is good agreement with the given experimental study.

In this case, since the computer time required for the boundary-layer
calculation is an order of magnitude less than required for the solution of the
full Navier-Stokes equation, this boundary-layer model provides a good approxi-

mate solution.
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NOMENCLATURE
Aj,aj,a’’ : Coefficients appearing inthe
the finite-difference

expressions for the boundary

equation

Bj,bj,bj’ : "

cj,cj’ : "

dj,dj’ : 17

ej,ej’ : "

Hj’,hj : "

h . step height

H; . channel inlet height

H, : channel height downstream of
step

L . leading length

. pressure

P, : nondimensional presure
gradient

P, : prantl nomber

T, initial temperature

T, : heating or cooling wall temp.

T . temperature

u : x component of velocity

X : coordinate along the surface

X, . reattachment point

s : coordinate normal to the
surface.

AY DY Y =

v ¢ Y component of velocity

3 . convergence criteria

[/ . nondimensional temperature

v . kinematic viscosity

o : density

2 . streamfunction

v, ! total volume flow rate per

unit width in a channel
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Subscripts

e : evaluated at the boundary-
layer edge

i . mesh index corresponding to x

j : mesh index corresponding to y

¥ : reattachment point

T : total value

Superscripts

: previous iteration level
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