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CFD simulation of wall shear stress in gas-liquid

vertical and inclined upw ard slug flow

HE Xiao, CHE Defu
(State Key Laboratory of Multip hase Flow in Power Engineering, Xi an Jiaotong

University, Xi an 710049, Shaanxi, China)

Abstract: Based on the VOF model, CFD simulations were carried out for wall shear stress in gas liquid
vertical and inclined upward slug flow. T he simulation results showed that the thickness of the falling film
in the vertical upward slug flow was always smaller than that in the inclined upward slug flow. In the
vertical tubes, wall shear stress increased gradually from Taylor bubble nose to the falling liquid film until
it became stable in the developed falling liquid film, but in the wake zone the wall shear stress appeared
irregular. In the inclined tubes, the tip of the T aylor bubble nose was above the centerline of the tube and
the smaller the angle, the greater the thickness of the falling liquid film. M eanwhile, for the wall shear
stress of slug flow in an inclined tube, when Frrs was small, the shear stress profile of falling liquid film
on the top wall fluctuated significantly, but it was smooth on the bottom wall With increasing Frre, the
difference between the shear stress profile on the top wall and the shear stress profile on the bottom wall

gradually disappeared.
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Fig 2 Simulation results for Taylor bubble shapes
(a) Frrg= 1 057; (b) Frrg= 1 460;
(¢) Frop= 2 067; (d) Frop= 2 470; (¢) Frop= 3 283
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Fig. 3 Normalized thickness of falling liquid film
along Taylor bubble length at different Fry
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Fig. 4 Wall shear stress along Taylor bubble length at

different Fryy (Ny=2.1X10', Eo=158)
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Fig. 6 Falling liquid film thickness for different inclined
angles with Ny=2.1X10', Eo=158
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Fig. 7 Top and bottom wall shear stresses at different

Frrg with Ny=2.1X10', Eo=158, 45° inclined angle
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Fig. 8 Top and bottom wall shear stress average values in falling liquid zone and Taylor bubble wake
zone for 45°, 80° and 85° inclined angles at different Frrg (N;=2.1X10', Eo=134)
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