YAF-YVA axino AFAA (bl ¥ oylas FA s AV oyl 0lod «SenilSio  casutiden alixo

Jbo )0 axiuo (595 omublise lue b ol pod Jlaw 53U )b > (gudod o290 polid Jo
3)9 W i (5,15 S e solw Joo S 1S

Sl g s 0559 pamn @S oKl (Sl susdige 09,5 ¢ Lok ub)SJ s Lowws!

Ol g s 0555 oS olKils (Sl cwdige 09,5 el swlids IS (ggeiils ‘SaLJ G Sl Ly g

oduS>

ol s Jpama plod Sgugn 0 el il la el )y Gl (S0 S asla 5 SiS 5 5 009 kb cS b laaild G S glae 5 (So 958wl
9590 235 AT 5l (sl ool Jao plpie a4y (bl e ol jon 4y Jas é (185 o 0 C50 dmio (55, Sl So oz Alis cnl o o
Wobre ol oSl E¥olas i o s o &) o &5 sl 00 48,5 L5 43 il a5y Sy &) A IS ey sl 428,53 as e
SYslee (helod o gl ailoads o LgS-gly Ghg) g o (Jyems (S pnd Jeiliins SVolae 4y qoliS (g5 4 3l 5 piege ((Shwgm
ol 5 B e Sld gl ez sy il b amo s i s el o ol canslie Gl g dglie cosd HiZie (gla o0l b (5,0 5 pyitee
Ol 3 9ghn 55 S 5 Gl s M (bl 2l e Gl g wbios 20y IRl i Jlew )l JUT N iaS (s e
et by B SlS gl cam s s Gl @l el el ol (Byme 05 a8 0 (RS )5 S 55l ke Ol & o oo Wllis
SN S g5 GlBl lr OlFee 1) e Gl @l dedi o0 e d0e 2l g el (il Sel i 4 M pecblise gl g N paS s

IO CEIWRGA T EIRSPHIRCE TR

O 938 (s 8,0l )5 0,88 oo IS SCB F 5 polis S 1 guudS 5oy

Similarity Solution of Entropy Generation for Flow of Nanofluid with Magnetic Field
over a Stretching Sheet: A Simple Model from Cooling Systems Rolling

E. Lakzian Department of Mechanical Engineering, Hakim Sabzevari University, Sabzevari, Iran
P. Kazemiyani Department of Mechanical Engineering, Hakim Sabzevari University, Sabzevari, Iran
Abstract

The rolling process is one of the most common processes of making the machinery parts and the workpiece cooling rate is one of the
most important parameter in the improved of product properties. In this paper, the flow of nanofluids over a nonlinear stretching
sheet with a magnetic field is studied as a simplified model of a rolling process. The stretching velocity of the sheet is assumed to
vary as a power function of the distance from the origin. The governing equations are including continuity, momentum and energy
balances that by using of similarity solution method are transformed to nonlinear ordinary differential equations and are solved. The
similarity solution results of momentum and energy equations are compared with published data, and have achieved appropriate
compliance. The results show that increasing the solid volume fraction of the nanoparticles @, the thermal conductivity of the fluid
has increases and Increment of the nonlinear stretching parameter n, decreases heat transfer. Also increment of magnetic parameters
M, has reduced the cooling rate. In this paper, Bijan number is introduced as a normative for the qualitative cooling rate in the
rolling process. Based on the results increase the solid volume fraction of the nanoparticles ¢, the nonlinear stretching parameter n
and magnetic parameters M, increased, decreased and decreased the number Bijan respectively. The results of this research can be
extended for the increasing of the cooling rate in the rolling process of metals.

Keywords: Similarity solution, Cooling rate, Hot rolling, Entropy generation, Bejan number.
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