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BOUNDARIES.THESIS ADVISOR : SOMPONG PUTIVISUTISAK,
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This thesis presents a finite volume method for laminar flows in a channel.
The flows pass an obstacle which moves perpendicular to the channel. The two-
dimensional quasi-steady flows are assumed to be viscous and incompressible.

A computer program is developed and validated by comparing numerical
solutions with the problem of flows passing wall-mounted obstacle which have
experimental or available numerical results. It is found that both wall-shear stress
and velocity profiles are similar to experimental and other numerical solutions.
Then, the computer program is applied to the flow pass moving obstacle problem.

The Reynolds number (Re) of the flow is 1000. The obstacle is moved
perpendicular to the channel with opening percentage of 66.67, 60, 43.33 and 30
consequently. The results show two upper wall and three lower wall reattachment
areas in the channel. For the first 2 reattachment areas at the lower wall, it is found
that the flow in the first reattachment area is counterclockwise while those of the
second area is clockwise.
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ALY

mmn’i"lwmuﬁuﬂmmu, Diffusion conductance

WRIU

é'ﬁﬂmﬂﬂﬁuugﬂ

39, Convective mass flux
usaliudaslan
AMANTIVBITEINI IR

ANNBNIVBITEINI AR
Entrance length

siwin

iwniaaviuued (Peclet number)
AU

oluamiuiuad (Reynolds number)

Source term
Source term

gonail

M

Velocity vector
AT luumIun x

unasmugy
anu T luununu y
ATl uuwINNs z
AMUINILTINMIRYUIL

19 Separation 283 Secondary recirculation

99 Reattachment 189 Secondary recirculation

seozluuuiunu x
szozluuuaunu y
sepzlunuiunu z
[ [ 4
audssnans

anunilaeamaa’ (Dynamic viscosity)

AMURUILUY

ar - ; 1
RUUIZANTMIUNINIZNE
Stream function



T ANUAULEIU
@2va8 (Subscripts)

e,w,ns Control volume face
A [R5 r-1i
E, W,N,S 9NBYVIALIVY east, west, north Uas south

nb SCULVLHERGHE
XY,z Aamaluumaunu x, y, z

@28 (Superscripts)

" A
- RIO6H]
* Current value
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