5 38 55 5 1]
2010 4£ 5 A

A BF 0% 2 2 (A & B O
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 38 No.5
May 2010

NXEHE. 0253-374X(2010)05-0709-07

DOI:10.3969/j. issn. 0253-374x. 2010. 05. 014

BIEFKIA TS ™MAERGESEEEMN

F Sk, %) %2 R
(L. B R2E BREERl2E S TRR2ERE . B 2000925 2. [RIBF K2 15 Yedas il 5 Ve R4k [ K i 5 900G = . B 200092)

. 450 ke it PUARY 0 =28 18 78 /K AR A B AR
TEAT T IS BRI S T 38 ST /K G R WA AR 20 %
5 I TR] PR R TR X A AL A A 3 T ) 3 Sl R L e
PURBHEAT 0 AT AR UL 45 SRR W - e K e R vh A2 A 40 S22 BOEE
AP I 5 AT T FP AR I 3 O B 1) T i
VB s I PIATIALSE AR P BB FE 0 G DR B A IR, R 7 i
T B R ) i R 2 A7 A = RUR 190 R EL AR T DA L 0 1 45 A
R 5 2R MU 3 DI AR TS AR A ) TR /K- 77 1) il 1) 7 X
A s T FLJ5 1) 58 AT T8 TR -5 0 30 i) B RO i )
TR (L, IS AL Al i 3 i A I

KEA . FTKEIE; KA VOF B B ASEUE
hE 4SS TU991.36 XHEKFRIRAD . A

Transient Numerical Modeling of Gas-liquid
Two-phase Flow in Water-filling Pipelines
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Abstract: A three-dimensional transient model of water-
filling pipelines is solved numerically by using k—e turbulent
model. The paper gives a water-filling mathematical model of
liquid volume fraction against time. The characteristics and
energy losses in the gas-liquid two-phase flow are also
analyzed. The modeling results show that there are four flow
regimes, which are stratified, slug, plug and bubbly, in water-
filling pipelines. The gas will move to downstream water
networks with flow as plug and bubbly flow patterns. The
energy of two-phase flow loses more than those of the single-
phase flow due to the interaction between the interfaces of gas
and liquid and the increasing of average friction factor
between the fluid and pipe walls. In inclined downward pipes,
in horizontal centerline are

the axial velocity profiles

symmetrical. In vertical centerline the axial velocity profiles
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of gas and liquid near the top and the bottom of the pipe
appear peaks, respectively. While on the interface of gas and

liquid the one appears the slowest.
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Fig.1 Schematic representation of pipeline model (Unit:m)
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