A=Y amins 18 0yles Y 655 [1F¥ Jlo /boo,Lis 5 boo jlus Sl

TR
fuC}fubub@’//

-
II ' - q |— "
--:‘E HM DOI: 10.22044/JSFM.2023.12643.3689 Lo we &)
Y% & A

2 S dilgiwl o L3 50 wgrme JLwgil gl p o8 o Oyl JUil g Jlow b 2 axdliae
)19 35 pod /35 5o

TEhs i wozo T gy (LT (e T i e N9 (ot ped
ol eyl y pae g oINS (Sl pasiiten ) saslid 15
Oyl coloiond y pas g olSiild «Swillo (cudigen 05 55 Hboliw! 7
Oyl colmiamd ) pas g oLl (Sl (cuwiigen awlicdy 5"
Oyl coloiomd ) pas g olSiils (Swilo cuwiigen 05,5 Hluiuils
VE IV by sl O F Y1 BIT e oS53k g VE AN/ 22l o o e Jitns alli

oS

Foo sl 51 (S plgre 4 SV a4y D15 5 (0933 0395l 5 039 Lol s 5 lio Az g 3590 0)lgen SVl ols> 250
Vsl 0,8 &) jamio J5, 5 ol 8l 4 Gslana | 055 azgi Ghiedds 3l gl le 1o oy ol 5l el oid byme
bzl g ol plrasle plg) &yl JUl 5 by 55 Skl 9 35, sl eyl 8l (s3ae (cwy & (ragh (ol 5o I asles S
o Dslie sles 93 50 45 Solede Job 4 (B S 3 )l S e 2uf 5 e dllgiul 93 (e sLA3 53 egeore Jlwsili €
A Oyl Jlal e b (il g s3sn ;) slael sla mal)l s alaly a5 sies oo lis gl el ool aiSls 5y wleald asils
3 S JE Gl 5 5 s 5 0l ol i SIS b ol bl 8 Sl Al ks i

ol s 35 ot b ladilginl 631 g Sl 4 by pe )l JEH s i 3,08 ol jes 0 | oo lgpo

Jor ol 1Jleslh 135 1000 8138 om0 (slaalsinl sz 5 9151 ol ol 1(gutls” ladls

Numerical analysis of fluid flow and combined natural and force convection heat
transfer for nanofluid in concentric /eccentric rotating cylinders
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Abstract
In the present study, fluid flow and combined natural and force convection heat transfer of a nanofluid in
the horizontal concentric / eccentric cylindrical with different uniform wall temperatures is numerically
investigated. The force flow is induced by the cold rotating outer cylinder at slow constant angular velocity,
with its axis at the center of the annulus. Moreover, in calculating the buoyancy force caused by temperature
difference between annulus, used of the Boussinesq approximation. the results are presented for non-
dimensional group number (Reynolds and Rayleigh ).An increase in the Rayleigh number causes non-
uniformity of the flow and isothermal lines and increases the heat transfer in the walls. The highest heat
transfer related to the two-phase state of non-concentric cylinders was obtained.

Keywords: Combined natural and force convection heat transfer; Concentric / eccentric cylinders; Nanofluid;

Fluid flow.
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