A I3EF 6 Kah i RE R Vol.33,No.6
2018 4F 11 H CHINESE JOURNAL OF HYDRODYNAMICS Nov.,2018

DOI: 10.16076/j.cnki.cjhd.2018.06.008

SRR A IR B AR 3%
NALRHER 5

N A 1.2 N
BERkE 12, R 7, EE R e
(1. FEBERE %0700, dEa 100190, E-mail: xujingyu@imech.ac.cn;
2. HEREAR R TR 2B, L5 1000490

B OE: ERRBCORIASI AR AR A R AR, AT U B MU PR B IR P R A AL R B LR
JIWKENEE o AZSCHET AR LB B SEU0 BRI FC T 7K SF BURHE v A/ v 28 B0 19 A D) A 3 e YA 25 26 (R Ak e
B R TKF . TEAGRVE BB S R M mE R, BIFEE. MR AR, IRAFE IR . [,
KT R EMNIREOY A & R BURERY, R22 70 M B AR AL T 45 SR 5 S0 TR B e o — 35

% 8 R @Rk WERE: BARE R TsEE

FESHES: 0359 SCHRFRERS: A

Study on variation characteristics of liquid phase holdup in
intermittent flow of gas/high viscosity liquid
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Abstract: Accurately obtaining the variation of the phase holdup in the gas-liquid two-phase flow process can help to
monitor the flow regime translation, flow fluctuation and pressure pulsation in long-distance mixed transportation pipelines. In
this paper, based on the experimental data under different working conditions, the variation characteristics of liquid phase holdup
during the intermittent gas/high viscosity liquid two-phase flow in horizontal and inclined pipes are studied. The results reveal
the influencing factors of liquid holdup in horizontal, vertical and inclined pipelines, such as viscosity, pipe inclination, mixing
Reynolds number and Froude number. At the same time, a dimensionless exponential model for phase holdup prediction is
developed. The error analysis shows that the model prediction results are consistent with the experimental data.
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Table 1. Data source and test conditions
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Fig.1 Liquid holdup versus Froude number in four different
inclinations at constant liquid viscosity
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Table 2. Summary of the statistical values of the true
values of the liquid holdup and the predicted
values of the formula

Gt SH H#HE K fiiA
&1(%) -1.8310 -2.142 -1.401
£(%) 10.101 3.452 17.113
&s(%) +13.579 +0.147 £0.119
£4(%) -1.6540 -0.020 -2.200
&s(%) 5.4750 3212 12.968
es(%) +7.6590 +3.945 +15.858

73 AN

P47 1 BUAH £ 2 T A A 0 S B PO 0F EL
AT LA H 000 A0 S 56 0 45 B S R AT B 0 —
Bk, Hd85%MBHEAE £ 20% IR ZEL AN «

5 Ql:ﬂ«b

AT IT T AR/ R AR UL AN R 3



730 KB H % RS R

A B 2018 4E55 6 1

B30%

S P
o o
S (=2}

0 0.2 04 0.6 08 1.0
FRE TR
(a) HEFL

0 0.2 0‘.4 0'.6 0.8 1.0
AT
(b) K

08

0.6

041

0 02 04 0.6 0.8 1.0
I
(o) fLft
B 4 B E T R TRNME 55 S0 B8 H LE AL
Fig.4 Comparison between the referred data and predictions by
the model in vertical(a), horizontal((b) and inclined
(c) pipe flow
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