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Original Research Paper In this paper, natural convection heat transfer is numerically investigated in a square enclosul
Receivedd3 May 2017 with power law norNewtonian fluidmodel and central heat source for steady and quiet state. Th
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down wall of the enclosure also has four equal parts at conttamperatureof Tc and Ty. The
Keywords: governingequationsfor the powerlaw fluid flow are solvedwith the numerical finite difference methc
Natural Convection based on the control volum®rmulation and SIMPLE algorithm. The results show that for sme
Non-Newtonianfluid Rayleigh numbers the Nusselumber will not be affected by changes of the power law index bt

Numerical Simulation Ra=10, thermal performance changes are more significant with the change in power law index.

smaller the Rayleigh number in all indexs, the center of flow lines rotation, regaodine axis parallel

to axis Y, in the middle of the enclosure, will be more symmetrical. Also with stronger na

convection in the squarenclosure, the average of Nusselt number for-Mewtonian fluid increase

with increased power law indeand improved thermal performance by increasing the Rayleigh nun

is impressive for the density power law fluinl (). Results also show that the Rayleigh number for

start of natural convection in the square enclosure is reduced by increasing the powdelaw i
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Fig. 6 Contours of fluid temperature atA p mtand different power Fig. 5 Contours of fluid temperature and different power
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Fig. 8 The horizoptal component of the speed charts in middle secti @
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Fig. 7 Contours of fluid temperature atA p mand different power
Y ¥ K law index
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Fig. 9 The vertical component of the speed charts in middle section
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Fig. 15Local Nusselt number changes on the lower side for the
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Fig. 10Dimensionless temperature changes in middle section=for
05and2 A pmt
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Fig. 11 Dimensionless temperature changes in middle section=for
05and2 A p 1t

2Apn ¢ @ AUz o CyOwC & wimeay

Fig. 12Dimensionless temperature changestfor pg& in various
Rayleigh numbers
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