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Abstract

A STUDY ON WALL MASS TRANSFER CHARACTERISTICS IN
HE Xiao

A GAS-LIQUID INCLINED UPWARD SLUG FLOW
YAN Kai

ZHANG Yu-Bo

CHE De-Fu
(State Key Laboratory of Multiphase Flow in Power Engineering, Xi'an Jiaotong University, Xi’an 710049, China)
With VOF model, the characteristics of wall mass transfer coefficient in a gas-liquid
inclined upward slug flow are studied. The wall mass transfer coefficient is characterized by wall

shear stress. The simulated results show that the wall shear stress in the falling film zone on the
top wall has a significant fluctuation at lower mixture superficial velocities. Nevertheless, the wall

shear stress distribution in the same zone on the bottom wall appears smoothly. With increased

mixture superficial velocities, the difference between top and bottom wall shear stresses become less

f

obvious. The bottomn wall shear stress is usually greater than that of the top wall and the difference is

0 5]

obvious when the Taylor bubble rising velocity is small. However, with increased Taylor bubble rising
used to characterize the wall mass transfer coefficient.
=

velocities, the difference is less obvious. The difference vanishes with increased inclined angles at the
Key words

same mixture velocities. The wall shear stress in the falling filin zone is usually greater than that in

the Taylor bubble wake zone. According to the analogy of Chilton-Colburn, wall shear stress can be

slug flow; inclined tube: VOF; wall shear stress; mass transfer coefficient
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Fig. 1 The sketch map of the grid system in 3D
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Fig. 2 The sketch map of Taylor bubble nose
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Fig. 4 The positions of Taylor bubble noses for 45°, 80°
and 85°%inclined angles with Ny = 2.1 x 10% and

Fo = 158 at different mixture velocities
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Fig. 5 The relationship of Frm and Frrg for 80° inclined
angle with Ny = 2.1 x 10* and Eo = 158
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Fig. 6 Falling liquid film thickness for different inclined angles

with Ny = 2.1 x 10%, Eo = 158 and Uy, = 0.8 m/s
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Fig. 7 Top and bottom wall shear stresses for 45°
inclined angle with Ny = 2.1 x 10%, Eo = 158
and Fryg = 1.502
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Fig. 8 Top and bottom wall shear stresses for 45°
inclined angle with Ny = 2.1 x 10,
Eo =158 and Frrp = 2.503
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Fig. 9 Top and bottom wall shear stresses for 85° inclined
angle with N¢ = 2.1 x 10%, Eo = 158 and Frrg = 1.399
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Fig. 10 Top and bottom wall shear stresses averaged values
for 85°inclined angle with Ny = 2.1 x 10* and
Eo = 158 at different Frrp
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Fig. 11 Bottom wall shear stresses in falling liquid zone and
Taylor bubble wake zone for 85°inclined angle with
Ni = 2.1 x 10* and Fo = 158 at different FrTp
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