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|W|max Umax Vinax Nu References |‘/’|max Umnax Vinax Nu References
Present Present work
work by 5.0855 | 16.1354 19.6691 2.2469 by constant
17.5359 67.6837 | 223.1483 | 9.4874 constant viscosity
viscosity Present work
Present by
5.0917 | 16.0637 19.5146 2.2492
work by Sutherland's
18.7810 63.9505 | 209.7110 | 8.7817 Sutherland' law
s law Bravo et al.
: 63.3710 | 223.4120 | 9.4217 | Bravoetal - | 160955 | 19.5303 | 2.2436
17.6130 67.4900 | 206.3200 | 8.9700 | Dingetal. _ 16.182 19.5090 2.9340 Ding et al.

ARRFARE 6MM5R32104 LS')'.‘ Gode C"L"'(a) Jj.\?

|V’|max Umax Vimax Nu References
Present work

17.0268 | 65.6252 | 218.9173 | 8.9752 | by constant
viscosity
Present work
by

106521 | 64.0822 ) 2141256 | 8.8410 Sutherland's
law

- 64.9944 | 218.3112 | 8.9772 Bravo et al.

16.9610 | 65.3300 | 216.7500 | 8.7980 | Dn9etal

Becker etal. laass zuli b addlas (so0e muli anslio : (V+) Jgax

Case Ra u (Nu)x
Present Becker
study etal.

10° Constant 8.85978 8.8256

10° Sutherland's 8.6866 8.6214
law

3 107 Sutherland's 16.241 16.2014
law

|W|max U max Vinax Nu References
Present
50764 | 16.1899 | 10.6655 | 2.2419 | MorkP¥
viscosity
Present
50077 | 16.1615 | 10.6141 | 22470 | (WOKDY
law
- - - - Bravo et al.
- 16.1630 | 19.6082 | 2.2446 | Dingetal.
Bexd+ gan aSd gRa=10® sl goue =l (7)) Joux
|V/|max U max Vinax Nu Refe;ence
Present
07362 | 362210 | 68.7922 | 46043 | WOKDY
viscosity
Present
0.7271 | 339648 | 67.5619 | 45473 | oKDY
d's law
- 347396 | 68.8438 | 46165 | SO
9.7390 | 35.0700 | 66.7300 | 4.4870 | Dingetal.
Veox) e oan a5 s RAZ10% ol sone b s (V) Jsos
|W|max U max Vimax Nu References
Present
work by
9.6480 | 354161 | 68.6208 | 45350 | constant
viscosity
Present
96313 | 347716 | 683201 | 45395 | g
law
- 347132 | 685383 | 45256 | Bravoetal
9.6440 | 34.8100 | 682200 | 45100 | Dinoetal







1 WAS oo | o5 0 ylos | Jol Jlw | comnlomo Sl cwiigen indgy — ook aloxo

V-0 Ll sae sl oo Lghas )55ils s (M) S

L e
il -_— —— i
'|:I'EJ';I|:||I. fll'i':' it
i it
'..I:Illlll i .'fl:'-"" |
| .
il
il |.i,|'!'. |
il
il ;II il

=

hly sae gl baas bghs ouls : (VW) Yo N
sl e og L) 1% okl 200 ol Uie p Lglas 155 (VIS



Sgazo pax> (b9 b olaite (Gudy 45 b (om y0 0585 (398 plyT b (s lmle oue anllae

Y.

bl sas sl Ul s boghas ,uils s (18) JSs
O JOPS TR T P

oL bl sue sl ol (VNS
il ey

L”’”

:_\Q“ii’

T A
i /_— ,__\_
Mﬂuh‘i ((( / / /ﬁ// //
Vbl sas (gl Ledes bglas ,gls : (VA) IS
sle et oplB b

V-7 Ll sae (glp Ulie yuw boglas jsnils : (YY) S
il c) g

osB LT Ll sas sl bz @l OIS
o

o

-_— ——

":\\_’

Fui

. ‘;%1) sae 61,, ledas bglas ,52ilS : (10) IS
b ey ol




\A|

WWAP Glawoy | £ oylols [ Jol Jlw /| (sdimo SilSo s i gy — ode aloxo

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[29]

[20]

[21]

[22]

S. V. Patankar, “Numerical Heat Transfer and Fluid
Flow”, Hemisphere Washington, 1980.

M. R. Safaiy, S. R. Saleh and M. Goodarzei, “Finite
Volume Solution of 2-D Steady Incompressible Navier-
Stokes Equation in Driven Skewed Cavity Flow with
Non-Orthogonal Grid Mesh”, Majlesi Journal of
Mechanical Engineering, 1, pp.35-45, 2007.

M. R. Safaiy, M. Jabbarzadeh, B. Rahmanian and S.
Behboudian, “Solution of equilateral Triangular Cavity
Flow by Finite Volume Method”, Annual Physics
Conference of Iran, Shahrood University, Shahrood, pp.
919-923, 2006.

M. R. Safaiy, S. R. Saleh and B. Rahmanian, “Numerical
Solution of Melted Sodium around the Tubes which
Involves Uranium by Finite Volume Method”, 6" Young
Research Club Engineering Conference, Khorram Abad,
pp. 120-129, 2007.

M. R. Safaiy, S. R. Saleh, M. Goodarzei and M.
Goodarzei, “Fine Grid Benchmark Solutions of isosceles
Triangular Cavity Flow By Finite Volume Method”,
Mechanical Engineering Conference, Islamic Azad
University-Central Tehran Branch, Tehran, pp. 92-99,
2006.

F. P. Incropera and D. P. Dewitt, “Fundamentals of Heat
and Mass Transfer”, John Wiley & Sons, 1996.

A. Bejan, “Convection Heat Transfer”, John Wiley &
Sons, Inc, 1999.

F. M. White, “Heat and Mass Transfer”, Addison-Wesley
Publishing Company, 1998.

H. Schlichting, Boundary Layer Theory, Mc Graw-Hill,
1973.

R. Becker and M. Bracck, “Multi grid techniques for finite
elements on locally refined meshes”, Num. Linear
Algebra App., 7, pp. 363— 379, 2000, Special Issue.

H. Bijl and P. Wesseling; “A unified method for
computing incompressible compressible  flows in
boundary-fitted coordinates”, J. Comput. Phys., 141, pp.
153-173, 1998.

M. Bracck, “An adaptive finite element method for
reactive flow problems”, Dissertation, Universitat
Heidelberg, 1998.

R. Becker, “Weighted error estimators for finite element
approximations of the incompressible Navier-Stokes
equations”, Rapport de Recherché RR-3458, INRIA
Sophia-Antipolis, 1998.

S48 ¢ S -4

i dileoo glosaclucs Jlasly o a3 095 B ane

ST oliz 5,5 55 5 cki )0 0t S5 1 pyime Jole
S5 i BT Gl Ol pass o iore el o onndts wokigeo
S5 g pads dielgy e GBI Glix jgel pyioe Cesly

[1]

[2]

(3]

[4]

[5]

6]

(71

(8]

[°]

&zl -

H. Ding, C. Shu, K. S. Yeo and D. Xu, “Development of
Least-Square-Based Two-Dimensional Finite Difference
Schemes and their Application to Simulate Natural
Convection in a Cavity”, Computers and Fluids, 33, pp.
137-154, 2004.

R. Becker and M. Bracck, “Solution of a Stationary
Benchmark Problem for Natural Convection with Large
Temperature Difference”, International Journal of
Thermal Science, 41, pp. 428-439, 2002.

P. Le Quere and H. Paillere, “Modeling Simulation of
Natural Convection Flows with Large Temperature
Differences: a Benchmark Problem for Low Mach number
Solvers”, Computers and Fluids, 20, pp. 29-41, 2001.

E. O. A. Bravo, J. C. Claeyssen, and O. Rubio,
“Numerical Simulation for the Natural Convection Flow”,
Thermal Engineering, 2, pp. 68-72, 2000.

J. Tian and T. G. Karayiannis, “Low turbulence natural
convection in an air filled enclosure cavity, Part 1: the
thermal and fluid flow fields”, J. Heat and Mass Transfer,
43, pp. 849-866, 2001.

L. Jacoutot, P. Brun, A. Gagnoud and Y. Fautrelle,
“Numerical modeling of natural convection in molten
glass heated by induction”, 18" International Congress on
Glass, San Francisco, California, pp. 124-133, 1998.

T. R. Branchaud, “Two-dimensional finite element
analysis of laminar and turbulent convective heat transfer
over the exterior surface of a fenestration system”, M.Sc.
thesis, Department of Mechanical and Industrial
Engineering, University of Massachusetts, 1997.

C. Y. Soong, P. Y. Tzeng, D. C. Chiang and T. S. Sheu,
“Numerical Study on Mode-transition on Natural
Convection in Differentially Heated Inclined Enclosures”,
International Journal of Heat and Mass Transfer, 39, No
14, pp. 2869-2882, 1996.

J. Y. Oh, M. Y. Ha and K. C. Kim; “Numerical Study of
Heat Transfer and Flow of Natural Convection in an
Enclosure with a Heat-Generation Conduction Body”;
Numerical Heat Transfer, 31, Part A, pp. 289-303, 1997.



	0117
	117-2

