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Table 1 Geometric dimension of the circular tube with

an eccentric twisted tape

S8 HfE
R4 B4 (D) 50 mm
B Y 1 AR (L) 60 mm, 100 mm, 140 mm
R EHLT IR (8) 1 mm
BRI T (A UREE (H) 30 mm,50 mm,70 mm
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Fig.1 Geometric model of the eccentric twisted tape
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Table 2 The relationship between mesh size

and friction factor
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Fig.2 Effect of eccentricity ratio on the velocity components
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Fig.3 Effect of torsion ratio on the velocity components
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Fig.4 Effect of eccentricity ratio on the vortex (Re =225)
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Fig.5 Effect of eccentricity ratio on the vorticity magnitude
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Laminar flow characteristics in a circular tube
fitted with an eccentric twisted tape

WANG ZongYong 7ZHU Jun TIAN Rui  WANG ShuTing

(Institute of Energy and Power Engineering, Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract; Using a numerical simulation method, the flow characteristics of a circular tube fitted with an eccentric
twisted tape has been studied for laminar flow. The results show that the symmetric velocity field within the circular
tube is altered by the eccentric twisted tape. The maximum axial velocity lies in the widest annular gap between the
tube wall and the twisted tape, while the maximum radial velocity and maximum tangential velocity both appear
near the sides of the twisted tape. The maximum axial velocity and the maximum radial velocity increase with in-
creasing tape eccentricity ratio, while the maximum tangential velocity decreases with increasing tape eccentricity
ratio. A forced vortex is formed by the effect of the twisted tape on the fluid, which rotates in the same direction as
the hands of the tape. When the twisted tape approaches the tube wall, the forced vortex drives the outside fluid
and forms another vortex (the induced vortex) swirling in the opposite direction. The pressure drop along the tube
decreases with increasing tape eccentricity ratio or torsion ratio, but increases with increasing Reynolds number or
tape width. The radial flow of the fluid is promoted by the eccentric twisted tape and flow resistance is reduced at
the same time, which enhances the disturbance and replacement of fluid in the boundary layer.

Key words: twisted tape; numerical simulation; velocity field; pressure drop; vortex intensity
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