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Influence of Roughness on Drag Coefficient
along Path of Power-Jaw Fluid Turbulence

KANG Yanbei ZHANG Hao XU Yan
Abstract:

of non-Newtonian powerdaw fluid turbulence in 4 dif-

The drag coefficients along the path

ferent cross—section pipes (circular cross—section trian—
gle cross-section rectangular cross-section and trape—
zoid cross—section) are studied. The numerical simula—
tion is performed by CFX software. The different Reyn—
olds numbers are obtained by changing the flow veloci-
ty of the fluid. A variety of turbulent working condi-
tions under combinations of different relative roughness
and different Reynolds numbers are simulated. The re—
lationship between the drag coefficient along the path of
the fluid in the pipe and the relative roughness of the
inner wall of the pipe is analyzed. The results show
that the drag coefficient along the path in different
cross-section pipes increases with the increase of rela—
tive roughness and the increasing extent decreases with
the increase of relative roughness and finally tends to
be stable. In the region with low relative roughness the
drag coefficient along the path decreases with the in—
crease of Reynolds number. In the region with large
relative roughness and Reynolds number the drag coef-
ficient along the path is only related to the relative
roughness and is not related to the Reynolds number.
Finally it gradually becomes fixed value and enters the
resistance squared area. In the region with large rela—
tive roughness the drag coefficients along the path cor—
responding to the same relative roughness in each
cross—section pipe are basically the same which indi-
cates that the rougher pipe enters the resistance
squared zone earlier. In 4 different cross-section pipes
with the same equivalent diameter the non-Newtonian
powerdaw fluid in the circular cross-section pipe first
enters the resistance squared zone.

Key words: relative roughness; drag coefficient
along path; non-Newtonian fluid; pipe cross—section

shape ; powerdaw fluid
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