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The Effect of the Shear-Rate Dependent Thermal Conductivity
of Non-Newtonian Fluids on the Heat Transfer Enhancement

S. Shin, S. H. Lee and C. H. Sohn

Key Words : Shear Rate-Dependnce (A cF-8- ¢&4j), Thermal Conductivity (%4 =-§), Non
-Newtonian Fluid (#]5+¥l $-2), Heat Transfer Enhancement (o3 1 &t &k Al

Abstract

The present study investigates the effect of the shear rate-dependent thermal conductivity of
non- Newtonian fluids on the heat transfer enhancement in a pipe flow. An axially-constant heat
flux boundary condition was adopted in the thermally fully developed region. The present
analytical results of Nusselt numbers for various non- Newtonian fluids show heat transfer
enhancement over those of a shear rate-independent thermal conductivity fluids. The present
analytical results showed good agreement with the previous experiments which excluded the
temperature-dependent viscosity effect on heat transfer. This study also proposes the use of a
shear rate-dependent thermal conductivity fluids in the design of a heat exchanger for heat

transfer enhancement as well as reduction of fouling.
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Table 1 Nusselt numbers for various non-Newtonian fluids in the thermally-developed region

Nu Nu Nu Nu Nu Nu
dus,

n=1 n=(. 787 % n=0.5 n=1/3 n=1/4 n=1/5
0.001 4.370 4.527 4.740 5.053 5.322 5.534
0.004 4.410 4.580 4.810 5.086 5.371 5.586
0.01 4.490 4.666 4.903 5.190 5.469 5.689
0.04 4.860 5.047 5.300 5.641 5.937 6.175
0.1 5.640 5.844 6.120 6.485 6.802 7.053

% Aqueous solution of Separan AP-273, 1000 wppm
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