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Numerical Study of Effect of the Slip Velocity Coefficient on Heat Transfer and Fluid
Flow Characteristics of Non-Newtonian Nanofluid, Water / Carboxymethyl Cellulose-

Copper Oxide, in aHorizontal Microtube
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Abstract

In the present study, laminar flow and heat transfenon-Newtonian fluid, including the solutionrbaxymethyl cellulose
(CMC) at a concentration of 0.5 wt% is investigateanerically. Nano particles including the volunmaction of 1 and 1. 5
percent copper oxide nanofluid with a diameter panticles are equivalent 100nm. Also in this resieathe effects of
coefficient of non-dimensional slip velocity is alsonsidered in the cases Bf= 0-0.1. the Laminar flow and heat transfer of
non-Newtonian nanofluid in a horizontal two-dimemsl microtube with the length equals L=200mm dmngiraulic diameter
equals @ = 3 mm is numerically simulated. A fixed heat fleguals of "=1000W/fris applied on the walls of the horizontal
microtube. The range of Reynolds numbers in thislsbetween 10& Re< 2000. In this study, the effect of slip velocity
coefficient, the volume fraction of copper oxidenoparticles and Reynolds number on the parametdisid flow and heat
transfer of non-Newtonian nanofluids are considefidte results, in the form of figures, the Nusselinbaer, coefficient of
friction, velocity and non-dimensional temperatare depicted. Results of the study show that tobee@se in the volume
fraction of solid nanoparticles and the coefficiehslip velocity increases the heat transfer doiefit. As well as the increase
of the slip velocity coefficient has a big effect @ducing the coefficient of friction on the wadisthe horizontalmicro tube.

Keywords: coefficient of slip velocity, non-Newtonian nandtls, carboxymethyl cellulose, horizontal microtubeat
transfer.
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