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Abstract Gas-liquid flow in serpentine micro channel withffelient surface properties exhibits drastically
different flow behavior. With water and air as wioik fluids, the method of numerical simulation veatopted in
this paper based on CLSVOF (coupled level set ahgme of fluid method) multiphase model. After ¥ging
the reasonability of the model through experiméyt,changing wall properties arRe number Re<1500), the
influences of contact angle and surface roughnastow regime and?o0 number were discussed. Moreover, the
difference of pressure drop between curve andgbtrainicro channel was also calculated. Beyond ttrad,
combined effect of curve channel and wall propsrtie flow resistance was analyzed. This paper findswall
properties have great influence on gas-liquid flowmicro channels not only on flow regime but afow
characteristics. Meanwhile, the pressure drop mecmicro channels is larger than straight. It srenbeneficial
for fluid flowing when the straight part of micrév&nnel is hydrophilic smooth wall and curve parysirophobic

with large roughness.
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1INTRODUCTION and owned a better understanding of fluid
flow characteristics. However, there are still

Micro channel has great application , e
a PP many technical difficulties in the manufacture

rospect in the fields of natural science and
prosp of micro devices including wall load of the

chemical engineering, and kept high speed ,

, ) . catalyst and automatic control of the system
development. Meanwhile, micro chemical ,
) [7]. 1t is necessary to carry out deep and
, integrated researches on wall surface of micro
attention of scholars has become one of the ) )
channel and interfacial phenomena. Among
various issues calling for further study, wall
Sproperties have attracted our interests a lot.

As an important part of micro chemical

technology which is increasingly attrac

important development directions of chemical
engineering [1-2]. According to the statics in
literature, due to excellent heat and mas
transfer ability, many reactions that cannot be
achieved in conventional channel can be
implemented in a micro reactor [3]. At present,
micro reactor has been widely used in
chemical researches, and the application of it
in commercial production is also increasing

technology, gas-liquid micro contact system
has been widely studied both by experiment
and in theory [3-5, 8]. A common conclusion
has been drawn: wall properties (roughness
and wettability) are one of the reasons that
, ... cause heat transfer and flow characteristics of
day by day. Especially for gas-liquid , ,
o L microchannel different from conventional
two-phase flow which is widely applied in the , i )
. i ones. On the basis of experiment and detailed
chemical industry [4], petroleum industry [5] , ) )
; i . numerical simulation, we adopted a Y type
and photochemical reactions [6]. As basic i ) ,
, ) convergence serpentine micro channel with
transport, it determines the performance and L
. i , two curve channels which is different from
efficiency of micro devices to a great extent. . )
traditional micro channel to explore two-phase

Up to now, domestic and foreign academic , ,
) , ) flow. The present research is mainly focused
circles have carried out extensive researches
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