S dbw bz g v 525 9 Sl DU J1 gode o) p
SN das 31 ealizl b LU 5 Soe 53 &)l > JUs

*bl._iﬁ e 9 oy Olas,
Olgtno! grms olKiSls (SlKe owidige 0uSKils

(YWa¥/08/0) : olg asend Zilys — VYWAT/) 0/YY callie il 3)

LUy S0 o Jlw 0l sz 9 @l JUBST (5955 (o558 0Ly 50 LU S 50 25 A 5 (S hol Sl il i el 5o — oS
O ygmi0dy o )l 9 (Seoliady9dd drwgi Jlo 50 3 plyT (o ol oud oy 1ol 2 Sl Y Ole YIS o 31 oLl b
s 31 ool Cmday w¥olre sl Gy 30 (55190 Ao 9 (s 9 19 Jole Jlows ol oy 48,5 S50 Sl 9 agUaSTy (i
wload Jo lod (3 9 s pw 033 90 i po (g5 50 bl ph b (GO0 jgody puedgl S0 il p0 s 11 (65 g S gl 29U Y OlRe
5 00mol Camwddms Culi 0ylgsd glod g culi 1y HLis Sl 30 32 (gl Lod g ek v (GLb lin e ol 48, iy o yS o35 il
S5 (i 58, 695 o S0 g jWgh ) dae s 1) Ll Job (6325 Sl e abold (5 1) gL, Ol ST .l o0 (o 2

3 o0 Lt JUL g, 53 @yl JUl g Jlow 0Ly 6952 1) 6225 9 S Bol Gl angi BB 5l gl ol oul (o

RERVINEES IO (L INC SV ST UL SORE (I8 JCRFY ENCHR O 1 PP RN LR L TP

Numerical Study of Viscous Dissipation and Roughness Effects on
Fluid Flow and Heat Transfer in Microchannels using Perturbation
Method

R. Rajabi and M. Saghafian®
Department of Mechanical Engineering, |sfahan University of Technology.

Abstract: In this paper, viscous dissipation and roughness effects on heat transfer and fluid flow are investigated in
microchannels using perturbation method in dlip flow regime. The flow is considered to be laminar, developing thermally and
hydrodynamically, two-dimensional, incompressible and steady-state. The working fluid is air, flowing between two parallel
plates. The equations obtained from devel oping Navier-Stokes and energy eguations are solved numerically according to different
orders of Knudsen number, with second-order velocity slip and temperature jump boundary conditions. The effects of thermal
creep has been ignored. Tempreture and velocity fields are obtained and estimated for both constatnt heat flux and constant wall
tempreture. The effects of roughness height, space between roughness elements, roughness elements length, Re number and Kn
number on slip behavior of gas flow are investigated. The results indicate considerabl e effect of viscous dissipation and roughness
on fluid flow and heat transfer in microchannel.

Keywords: Heat transfer, viscous dissipation, dip flow, microchannel, perturbation method.
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