DOI: 10.22034/jmeut.2020.9837 _iwg s — WF-1FY axivo IFAR (les ) o )lods e oo A by 05locd (SuilSe st aloxo

Ol Sleogdl coy S b JUl5g,50e S 50 bo,S JUissl g JLuwgil by (goae anlllas

Al el by RIS (SlKe _psiig 00Kl Lokl ¥ o S ,8 ausg

o bl 23 Juadllgl

Ol el coly olBzils (Sl pwaige 0uSiils o pulids IS gaeiils

oduS>

ol 5l Ban el sl wislsy (Lbitis JUSg,Se SO 50 Gl Sleosal (Lbitee coy SO Js b olya oo aalllae 4 yols gidsd o
JUl izmen ailbion Jlw bz (Snlusgyien gladasie pjalsn ) sae 5 o)y Jsb g elis)) Jald (b (60l oyl b 23 () caslllas
S5 oz S 3l gyt allnn ol 5l B Sl 4385 5 s anllae 3,50 55 e JUISs San 538 Jlrash o2 5 ol sl
5 5 sl sk oI L lsad ool K S o 5T 5 sleed (o, o oS STy 5 sangs by S¥olas atlige oS JUEH 5 a5
LMl b zuls anglio b bagiloans o lael wloads o sgaome o (55, b b2 sbs piite ol lagbol 5L >l o Ll (g 5lwos pd L
ouds (i )liel g 580 Gl b ol 5 mls abl s T oo oo 385 oaims lis awolie opl ol 428 5 & g0 o8 Slodl )3 d9>ge S
Sy 418 515 4 b Soe (b o Wils e

sl gl (sl ol o J Jlasl e, JUS 5 Sen 1g0alS 003y

Numerical Investigation of Nanofluid Flow and Heat Transfer
in a Microchannel with a Flow-Disturbing Rib

V. Farhangmehr Department of Mechanical Engineering, University8ohab, Bonab, Iran

A. Shafei Asayesh Department of Mechanical Engineering, Universitohab, Bonab, Iran

Abstract

In the present research, the fluid flow aroundcaregular flow-disturbing rib in a rectangular noichannel has been numerically
studied. The aim of this study is investigating #fiect of key design parameters including the fitedmd the length of rib and the
Reynolds number on the hydrodynamic characterisfi¢lsiid flow. Also, the forced convective heat tragisbf the nanofluid flow
in the aforementioned microchannel has been nuaibristudied. The aim of this study is investiggtithe effect of volumetric
fraction of nanopatrticles and the rib on the hemtgfer. The steady, two-dimensional, and incongilnkss governing equations in
laminar and turbulent regimes have been solvedéyinite volume method in a smooth unstructured gith appropriate number
of cells clustered in the regions with intense gratd of flow parameters. The validation of simiglas has been conducted by
comparing the results with the available experimkdata in the literature. This comparison showsad agreement between them.
The results of present work with great and validatetails can be applied in the design of micresyst

Keywords: Microchannel, Rib, Nanofluid, Heat transfer, Lantinegime, Turbulent regime.
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3 Passive technique

4 Backward Facing Step
® Forward Facing Step
°Rib

" Benchmark test case
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1 Two-phase mixture model
2 Volumetric fraction
3 Base fluid
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! Finite volume method

2 Recirculation areas

3 Micro-Electro-Mechanical Systems
4 Wall Shear Stress

® Plaque

5 Blockage ratio

 Spanwise aspect ratio

8 Electrodiffusion

9 Wall shear rate

9 Micro-Particle Image Velocimetry
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