198-190 Yo e 14 o louds 14 0,93 1393 Iddunl 0 S Fgd ()0 Sl (w30 Alxo

g ele dolinle =
= —
4 . A
O3 Sl (qwiigo = 5
mme.modares.ac.ir j,.;‘g;:%;

31w =T Jlwgib 813 o 5 2bulr S50 4Y Ob 2> @liF S Soue 4l
S Ao <O (89

2 *1 s .
288 e gulas Tal ) (Slud 9 s

Ol el o8l (Ko wdige eybakil -1
35S a5 5o oSl (SSlKe tipe bl puolid )8 (gl =2
m.ziaeirad @eng.ui.acir 73441-81746 i, sgaio lodol *

PXULYS Al OleWb!
e Sygo & Bl G domio Ko 59y 590 e A Jlgl (S5 bl Gl e ipe Y (el Jo 4 dlie Jo (g e
b glojo 5 025 s Jgame Juuslynd c¥leo &y cuslio olits (sl yusito (6350 b w8l (S i yins <¥slis il 2l 1393 >b)f 12 wb»
el g 0396 oo S aw (slod 3 i b Wlord Jo LU dgame MBI gy SaSey Jhugli ol pmiicdaly, 1398 29152k

S &S An e e 00a] sy g0l el 015 iy LoD 5 ety by 5 g S ooy y3 SWSknsl e gl ol 1393 o 28 il 2 41

Sl ol g de pmo el oyl e GIE S5 ety il g Sl e (uIEI L ol cloy iy oo
3 58 Slasl Cops eyl (B 5|l aualy Liol33 110 sgu 5 (alls Jlow 4 s sa0yd 4 (050 S b o =T Jluwgil @Sf;mb
ot DIy 3l y9in oS ol el Sl olie 3 392 cnl bl 4Bl Gl 120 95 3 codgae e s se o
sahl g YL @ldgil ez S )3 (Sl Cups il g cdug sie (Il 5 maw oy Jhad el iy SKlawl Jhws

b e ialS o 1 slalols (a5 Jlugl clas o (slod a5l b (pivman anl i uguons VL (oS 5 Souls sl domiio

A Numerical study of similarity solution for mixed-convection copper-water
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ARTICLE INFORMATION ABSTRACT

Original Research Paper This paper is concerned with a similarity solution for mixed-convection boundary layer copper-
Received 02 June 2014 water nanofluid flow over a horizontal flat plate. Appropriate similarity variables are used to
Accepted 20 July 2014

convert the Governing PDEs to ODEs and the resultant equations with the nanofluid properties

Available Online 15 October 2014 . . . . . . .
relations are discretized and solved simultaneously using finite-difference Keller-Box method.

The effects of change in plate temperature, the volume fraction of nanoparticles, and the mixed-

Keywords: A e ! .

Boundary layer flow convection parameter, on friction coefficient, Nusselt number and velocity and temperature
Mixed convection profiles are investigated. The results show that, the Nusselt number increases as the mixed-
m“mil”?g' similarity solution convection parameter and the volume fraction of nanoparticles increases. This enhancement is
anofiul

about 10 percent for the nanofluid with 4% volume fraction of nanoparticles, compared with the
pure water. Moreover, in this range the friction coefficient parameter increases about 20 percent.
However, the lower the mixed-convection parameter is, the higher the effect of nanoparticles on
the friction coefficient increment. The results also illustrate that the effect of the surface
temperature on the increment of Nusselt number and on the reduction of friction coefficient is
more considerable in higher mixed-convection parameter and volume fraction of nanoparticles.
Also, by increasing surface temperature, the temperature of nanofluid decreases at any surface

horizontal plate

distance.
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