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Numerical Simulation of Gas-liquid Slug Flow in a Wet Microtube

N. Samkhaniani and M.R. Ansari
Eng. Dep't.
Tarbiat Modares Univ.
(Received: 17 January, 2010; Accepted: 25 April, 2013)

ABSTRACT

In this paper, direct numerical simulation of two-phase incompressible gas-liquid flow for simulation of bubble motion
in a microtube is presented. Microtube radius is 10 um. The interface is tracked using volume of fluid (VOF) method
with continuous surface force (CSF) model. The flow is solved using a finite volume scheme, based on PISO algorithm.
Numerical simulation is performed on a axisymmetric mesh with cyclic boundary condition for different values of
pressure gradient, void fraction, and bubble period. The mean pressure gradient is fixed for each simulation and the
superficial Reynolds numbers of gas and liquid are 0.3 — 7 and 5 — 210, respectively. The numerical results are
coincident with Serizawa regime map and there is a linear relation between void fraction and gas flow ratio. Pressure
drop and liquid film thickness are compared with different empirical correlations. The computed liquid film thickness is
closer to Irandoust correlation.
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nima.samkhaniani @modares.ac.ir :| 255 ggziils -

mra_1330@modares.ac.ir :(sXsuwl sdiwy ) Hluiils =Y


www.sid.ir

VPAY [l o) oyl o alo (Sooliyg o 5 oVl SilKo ipghy — cols anlilad YA

0,190 0 laad aS sl 0uls (5,8 (gilwands oyl jo 098 oo
Iy ol Jlw old S50 4 o)lsan sy Col o o)
5 Sibwant silweslw (lp (558l S (oo Tz o)l
ly pgmen Slegdge g (Aome (SiS Ll () pue
i 8 5 o] Sl s ol Sz b (Sstid obes
3 45 (oS b JUlS g Ko 50 (Y JS8) 0,5 (o0 )50
Pydgw odalin o by Col bwgia b o5 L
Ol pd) 4l pbiel Giso o5 b >l 0l addse
Gl "ol )8 005 a0 1, o JUlS 5 Ko 5o 5l
Ly gl ol yz oy slods iz oo 5l agle Langs o5
obz S gl Dosls sl pgmes Ks slagl
aslis 55 ole b ol g oslie ol slankad
e glaanl o 0058 sl 4 gy ol [¥] 9500
5 S slaolliws 6)L5 S sjluarial Goen

LT sesie 59, 5> sladane

Wall

Wzzzzzzzzzzzizzzz;zzzZ2zzZzzzz2zdddddd2)
Liquid Film

Liquid Slug
Bubble

P oled s ol m Jlow 4 3929) 5 o)l (V) S5
.(ksldlﬁJ k)Q‘F?

S by b 90 sl yr gileand )0 edas B9, 9o
dlie o s Sy g, 31l T g gy 5 e
00 pl 518 95 0oy Jo el (B9 4 Jlow 99 (o)
3l 4o S b e S8 > by, cpl 5o 5 [0] 99 e
P9y o=l wgbioe Jol> plraly dolas S 5l g i
72 J= ln otk SYolae l aiws S J> 4 LS e
Gl 5840
el yo yo abizd e o cbe 5 58 5Bgd a5
99 azpliz o)ls 052y g0 51 (o Blam (Slowlre (o
Slee Y S L jgs ol il (Suis bolse Jlow

5- Bubble Train Regime
6- Taylor Flow
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