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A Study on the Use of Momentum Interpolation Method for Flows with
a Large Body Force

Seok-Ki Choi, Seong-O Kim, Hoon-Ki Choi

A numerical study on the use of the momentum interpolation method for flows with a large
body force is presented. The inherent problems of the momentum interpolation method are
discussed first. The origins of problems of the momentum interpolation methods are the validity of
linear assumptions employed for the evaluation of the cell-face velocities, the enforcement of mass
conservation for the cell-centered velocities and the specification of pressure and pressure
correction at the boundary. Numerical experiments are performed for a typical flow involving a
large body force. The numerical results are compared with those by the staggered grid method.
The fact that the momentum interpolation method may result in physically unrealistic solutions is
demonstrated. Numerical experiments changing the numerical grid have shown that a simple way
of removing the physically unrealistic solution is a proper grid refinement where there is a large
pressure gradient. An effective way of specifying the pressure and pressure correction at the
boundary by a local mass conservation near the boundary is proposed, and it is shown that this
method can effectively remove the inherent problem of the specification of pressure and pressure

correction at the boundary when one uses the momentum interpolation method.
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Fig.2 A half of control volume near boundary
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Fig.5 Velocity vector by the staggered grid
method using 42X 42 uniform grid

Fig.6 Velocity vector by the staggered grid
method using 42X 42 nonuniform grid
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Fig.7 Velocity vector by the staggered grid
method using 82X 82 uniform grid

Fig.8 Velocity vector by the staggered grid
method using 82X 82 nonuniform grid

o] ANATLE BFa Atk ANAR7 2D}
A &g wolE (42x42 TUAAR) AR 2L R
AA ZANA mg o4 EEHoZ ez
23 g A2 L BDE 4 ol AR 2 g
F AA 2HAMe] EdHoR g§3sA 32
Z2EWEE A ZHAe] ANAE Y
A EEINIE (42x42 HTEE AREH
FE ods EA4ge #EE + AUk



1 447 -

4L - ¥ LR MTHT

ARA KRR AL AAMERIARRARRARRRAR AR AR
R WAL
P N A R R R R N R N NS NN
N
l/>\‘ -~
fﬁ/;:‘\\\\ Z
(U N
| . <
s \
.
N
\
.
)

RNV

BRI

R PP

T lH. BARARRERS
Fig.9 Velocity vector by the momentum
interpolation method using 42X42
uniform grid

R
\

\

nes s s
Y

P
W
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interpolation method using 42x42
nonuniform grid
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Fig.11 Velocity vector by the momentum
interpolation method using 82X 82

uniform grid

Fig.12 Velocity vector by the momentum
interpolation method using 82X 82
nonuniform grid
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Fig.13 Velocity vector by the momentum
interpolation method with the local mass
conservation method using 42Xx42
uniform grid

Fig.14 Velocity vector by the momentum
interpolation method with the local mass
conservation method using 42X 42
nonuniform grid
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Fig.l5 Velocity vector by the momentum
interpolation method with the local mass
conservation method using 82X 82

uniform grid

Fig.16 Velocity vector by the momentum
interpolation method with the local mass
conservation method using 82X 82
nonuniform grid
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