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Study on Characteristics of Dilatant Fluid Flows in Eccentric Annular Channel
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Abstract : This paper studies dilatant fluid whose power-law factor is greater than 1. To solve the problem of the apparent
viscosity changing with the shearing rate and exhibiting highly non-linear feature,a cell-based central method is used for
the non-linear viscosity coefficient discretization in unstructured grids. Finite volume method (FVM) is adopted for nu-
merical simulation of fully developed laminar flow in eccentric annular channel. The calculation results show that the in-
crease of power-law factor results in the apparent increase of fRe. The increase of eccentricity can lead to the asymmetri-
cal distribution of velocity and reduce the value of fRe. In addition, the increase of radius ratio brings about the increase
of velocity while having little impact on fRe.
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Table 1 fRe of fully developed laminar flow in eccentric annular channel

fRe
e” r
n=1.2 n=1.6 n=1.8
0 0.5 36.498 3 84.978 4 131.091 0
0.2 34.016 3 79.207 4 119.204 5
0.2 0.5 34.812 7 80.213 3 121.572 9
0.8 35.367 1 81.431 6 122.722 8
0.2 27.143 2 62.452 1 91.087 6
0.5 0.5 26.781 5 61.943 8 90.451 1
0.8 26.435 3 61.021 0 90.221 5
0.2 20.482 0 443130 64.284 3
0.8 0.5 18.629 8 43.125 4 59.783 8
0.8 18.471 3 43.732 7 58.784 5
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