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Study on Jets of Gas-water Multiphase Flow in Small Holes
Drived by Pressure Difference within the Boundary Layer
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Abstract: In this paper, numerical simulations and steady water tunnel experimentals are carried out
to study the jets of gas-water multiphase flow in small holes within the boundary layer. A computa-
tional model is constructed on the gas jet multiphase flow. Based on the comparison of numerical and
experimental results, the correctness and accuracy of numerical model are verified by using typical pa-
rameters of small holes and conditions of gas-water flow. Combining the model of force and movement
for fluid particle with the theory of plate boundary layer, the characteristics of pressure in the gas-wa-
ter region is analyzed and the effect of the water region conditions on the process of jets in small holes
is studied. Meanwhile, the influence of paremeters of small holes on the multiphase flowfield charac-
teristics and jet flow is also studied. The study results of this article can provide methods for the gas-
jet mass flow rate calculation and water-seal devices design.
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Fig. 1 Sketch map small exhaust holes on the under voyage
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Fig. 2 Computation region and boundary conditions
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Fig. 3 The plane of experimental of small holes jet
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Tab. 1 Comparisons of jet volume flow rate in numerical

results and experimentals

5, e/

Ak (ml/s) (ml/s) HAXTiR 2/ %
Pr/Px=1.00 0.78 0. 90 15.4
P /P x=0.995 5.82 7.36 26. 4
P /P =0.990 9.74 12. 60 29.3

3 RIBEEX/NLS KSR RIS

3.1 SHmIBI AU

R 3 A AR /N AL g S I AL B ], X
AR} SR BN R A5 AR TR 7N L5 3 1) 2 2 47 15
Hil5.

F 2 45 0 T K BRTEIE By ik /N AL RO A 1 S 8O
Fegh R, B4 g i T R L Y N LG IR 22 A0 TR U 1
Ol RWKERTCIZ Sh . 55 2 A 05 Ak i/
FLP AR A 5T T B R



32 T AR AR 2017 4 11 H

F2 OKEFTIED TR REHSEI RWK AT 18 3 I, S 22 A0 0 3 R AE /L
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in water region
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I FE %/ kPa ‘ - 2 i 0 ‘fﬂ” TR Tab.3 Comparisons of jet parameters with movement
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Fig. 4 Comparisons of velocity distribution of gas-water jet
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Fig. 6 Sketch of the gas-water jet in small holes
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Fig. 7 Relationship between surface pressure coefficient
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Fig. 10 Sketch of the boundary layer flow
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Tab. 4 Effect of diameter-depth ratio on numerical simulation

H/(mm)  D/(mm) H/D Uo/(m/s) J& 1
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Fig. 11 Effect of diameter-depth ratio on the velocity of jet flow
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Fig. 12 Effect of diameter-depth ratio on the mass

flow rate of jet
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Tab. 5 Effect of the small holes on numerical simulations

T D/mm A/ mm?  Uo/(m/s) H/D
1 12 113.10 3.7 1. 67
2 9 63.62 3.7 1.67
3 6 28. 27 3.7 1. 67
4 4 12.57 3.7 1. 67
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Fig. 14 Effect of the area of small holes on the velocity of jet flow
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Fig. 15 The ratio between jet volume flow rate and ventilation area
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