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A Study on the Flow Fields of Bubble Trap of Turbidimeter

Using the Multiphase Model

Kye-Bock Lee and Young-Do Kim

Key Words: Multiphase Model(Th/d 5.8

), Bubble(7] ), Turbidity(EF %), Bubble Trap(¥

Abstract

= —

EEB‘I:J])

The objectives of this study are to examine a bubble trap mechanism of the turbidimeter for low turbidity
and to acquire it's technology concerned. Reynolds-Averaged Navier-Stokes equation and Laglangian discrete
phase model were applied to analyze a flow field in the bubble trap. 3D hybrid grid system was used to
simulate the flow field of bubble trap and numbers of it's node point are about 110,000. From the

comparison between the standard k- € model and the laminar state, it was found that the former estimated
less the velocity in the outlet of bubble trap than the latter did, and that the former estimated more the
shear stress at the wall of bubble trap than the latter did. And, it was possible to visualize the path of
bubbles in the bubble trap and to copy the removal process of bubbles out bubble trap. Also, it was found
that nearly most of bubbles in the bubble trap disappeared.
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(a) Top view (b) Bottom view
Fig. 1 Pictures of bubble trap
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Fig. 7 Bubble pathline of bubble trap inside
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Table 1 Numbers of bubbles by position

position|Inlet| 1 [ 2|3 45|67 |8|9]|10

No. of

1007050142134 112|8 | 5|3 2|1
bubble

5.40e+01

4.88e+01

4.32e+01

3.78e+01

3248401

2.70e+01

2. 18e+01

1.62e+01

1.08e+01

5.40e+00

0.00e+00

(2) Wall shear stress (k-¢ turbulence model)

1.45e401
131801
1162401
1.028401
8700400
7 250400
5806400
4358400
2808400
1458400 7

M
0.00e+00

(b) Wall shear stress (laminar state)
Fig. 8 Distributions of wall shear stress(Pa)

Table 2 Comparison k-¢ turbulence model with
laminar state

mass flow

(g[/e) velocity(m/s) velocity(m/s)
> inlet outlet inlet outlet
0.1 0312 1.08 0.312 1.323
0.5 1.56 5.43 1.56 6.658
1.0 3.12 10.95 3.12 13.3
3.2 H| Y AAE] (Unsteady state) 3fi4
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Fig. 9 Velocity vector and bubble location of
bubble trap inside
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