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Heat Transfer Characteristics for non-Newtonian
Dilatant Fluid in Eccentric Annular Channel
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Abstract: This paper studies dilatant fluid in accordance with Ostwald-de Waele relational formula,with power-law factor
greater than 1. It aims to solve the problem of the highly non-linear features of the non-Newtonian fluid viscosity coeffi-
cient. Cell-based central method is used for the non-linear viscosity coefficient discretization in unstructured grids.
It studies heat transfer of dilatant fluid in eccentric annular channel. The simulation results show that the eccentricity and
radius ratio of annular channel can lead to the asymmetrical distribution of circumferential temperature and velocity.
Effects of geometric structure of channel on the Nusselt number are far greater than effects of power factor.
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Fig.1 Computational domain
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Fig.2 Mesh generation
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Fig. 3 Distribution of isotherm in different eccentric annular channels(” =0.8)
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Fig. 4 Distribution of isotherm in different eccentric annular channels(r* =0.5)
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Table 1 The dimensionless Nusselt number in different eccentric annular channels

N . Nu
& T
n=12 n=1.6 n=1.8

0 0.5 5.758 490 5.752 480 5.749 616
0.2 6.541 319 6.553 824 6.563 846
0.2 0.5 3.748 102 3.788 056 3.804 535
v 0.8 2.857 491 2.868 045 2.891 020
) - 0.2 4.325 880 4.331 096 4.336 039
B5 EARFCENEREHRL 0.5 0.5 2.251 430 2.281 473 2.298 078
BESHIEEE(n=1.6) 0.8 1.595 923 1.604 477 1.622 319
Fig.5 Comparison of temperature distribution 0.2 3.205 925 3.194 797 3.192 797
in ring tubes with different 0.8 0.5 1.667 006 1.676 501 1.682 514
0.8 1.142 658 1.153 703 1.164 382

eccentricity (n=1.6)
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