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Reynolds number 4 | 10 | 20 | 40( 60 | 80 | 100 | 140 | 200
[14] Takami Keller - - 2 154142 132 -
[1] Dennis Chang - | 28 | 205| 152137 |1.25|1.06 -
[2] Fornberg - - 2 {15 - - 11.06 0.83
[4] Braza - - 1218|161 - [135|115(108| -
[15] Ding - |307|218|171]| - - - -
[10] Nithiarasu| - [2.85[206(|156] - - - -
462|279|202|151| - |131|113|1.08]|1.06
Reynolds Number 4 10 20 40 60 80 100
[14] Takami Keller |- - 0.631 | 057 |0548 |- -
[1] Dennis Chang | - - 0.634 | 0572 | - - 0.53
[2] Fornberg 1 0.718 | 0.638 | 0.576 |- - 0.533
0.9 0.628 | 057 |0.541 | 0.533 | 0.531 | 0.529

At


www.SID.ir

=
Zee e R
= R
= )
7 /(,,&,%%%é%é% ‘§§§~$§~\“@\\\\\\\\\\\\\\\\\\\\\ ik
- o ém@w\\\\m\\\\\ S
//// %%%@%é@%ﬁ @é\\*&“\\\\‘\\\\\\\\\\\\‘\\\\\\\\\\\\ i il
y ///////%%%,%% A \\\i\\\\\\\\\\\\\\\\\\\ o
%%%m, e il
/ /% "’fm.y,,,,,,;;ffrz/,,,;,;af@/» 1
i

e
A i

4 % s i
,ﬂ,,,,,,,.,,;';'ff;f'frf’f'fm;,,f
i i

ﬂWlfuthﬂ Wi gt
#Iﬂﬂﬂﬂﬂﬂrﬂnm:%% Ut

il
it
Hiitigiy Ny
it

gt i

i
%anmm i

”"ttmf,'j”"'ﬂlﬂlmy,.%,m'w% i
i ! ;
T I it % i i
|'||1IIIIII=“|\|\|“‘“|\\ \\\.\l“}w{!‘-{w‘“ o i % /
IR MR . L
‘.|'.m'.|m1111\'-‘“\n1\t;{;m\\g{:§\\\§{\\k‘&‘~\x\=‘§§:¢g\;$ %ﬁ
i \\\\\\\\\\\\\\g gﬁ,‘%%%%ﬁ/,/, 7 7 ///’,
il \\\‘1\\“‘\\\‘\‘\‘\\\\\\\\\\\\\\\\\\\\‘\\\‘\\\\\\“}\\\\“% ,g@%@%@% ////@ 7
\\\‘\\\\\‘\\\\\\\\\\\\\\\\\M- aa%%%@/@@/&.
\\\\\\\\\\\\\\\\\\\\‘\\\\‘3‘*%%%:—:.—‘: .‘—-?'éga, L .
\\\\\\\\\\\\\\\\\\\@\\%@&&s@sﬁ ;é«,@%@//
‘\“‘\\\\\\\%\“\\\\%%&é%sé‘.§§= a%%é%@’/
\\\\\\\\\\\\\\%\%@%&-‘ﬁss =
‘\\\‘\\‘%‘%*%%%%*.%@s =.—;—§?é¢¢¢
\\\\\\\\‘\%%%‘-%E&‘Eﬁ gzgg_a
\\x\\\%%%%sag- =
\%\%&%&":&s_, ===
*&%‘%ﬁ-‘-‘s&% =
\%%&.%@E
===



www.SID.ir

15 -~
—<&@—Fomberg

G —O—Uln&Wu
i ———f——npresent study:
+«X- - - Grove et al

.Angle (Deg.)

Re=40

Nithiarasu Zienkiewicz ( ) -

( ) [10]


www.SID.ir

( )Re=80 CFL=14 -


www.SID.ir

CFL=1.4 Re=100 -

CFL=1.4 Re=150 -

— — = = Conventional Flux Averaging
Present Study

Ln(Error)

sl 4
500 1000 1500 2000

tteration number

CFL=1.0 Re=20


www.SID.ir

-8

] N = = = = Conventional Flux Averaging

Present Study

-10

Lo(Error)

12

3 ~ .l

14 T T : . ‘
500 1000 1500 2000

iteration number

CFL=1.0 Re=40


www.SID.ir

Abstract

A new finite-volume method has been developed for solving the viscous incompressible
flows. Artificial compressibility technique along with time marching is applied. The method
consists of convective flux computation based on the two variable Taylor series expansions
and characteristic of artificial compressibility equations. The flow primitive variables are
determined in cell faces by solving a linear system of equations and then discrete forms of
characteristic relations between two cells are used for calculation of convective fluxes. The
proposed flux calculation method is employed for solving the cross flow over a circular
cylinder in steady and unsteady regimes. For this test case, the proposed method can
noticeably increase the numerical stability region by allowing the elevated CFL numbers.
Also, the method was led to reduced iteration steps during the convergence process.
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