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Numerical study of non-Newtonian fluid convection by power law model in a
square enclosure with central heating source

Akram Jahanbakhshi, Afshin Ahmadi Nadooshan”

Department of Mechanical Engineering, Shahrekord University, Shahrekord, Iran.
*Shahrekord, Iran,*P.0.B. 115 Shahrekord, ahmadi@eng.sku.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, natural convection heat transfer is numerically investigated in a square enclosure filled
Received 03 May 2017 with power law non-Newtonian fluid model and central heat source for steady and quiet state. The top
Accepted 05 November 2017 wall of the enclosure is thermally insulated and the vertical walls are at constant temperature of Tc. The

Available Online 27 November 2017
vatiable Oniine ovember down wall of the enclosure also has four equal parts at constant temperature of Tc and Ty. The

governing equations for the power-law fluid flow are solved with the numerical finite difference method

Eim‘;,rdégmvemon based on the control volume formulation and SIMPLE algorithm. The results show that for small

Non-Newtonian fluid Rayleigh numbers the Nusselt number will not be affected by changes of the power law index but in

Numerical Simulation Ra=108, thermal performance changes are more significant with the change in power law index. With a
smaller the Rayleigh number in all indexs, the center of flow lines rotation, regarding to the axis parallel
to axis Y, in the middle of the enclosure, will be more symmetrical. Also with stronger natural
convection in the square enclosure, the average of Nusselt number for non-Newtonian fluid increase
with increased power law index and improved thermal performance by increasing the Rayleigh number
is impressive for the density power law fluid (n>1). Results also show that the Rayleigh number for the
start of natural convection in the square enclosure is reduced by increasing the power law index.
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—[33]: O.Turan & S.Sachdera (2011)
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Fig. 3 Comparison of results with [33] of reference
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