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Table 1 Void fraction and corregpondence of MD of pressure drop fluctuation

1* 2% 3% 4%

a D/ Pa a D/ Pa a D/ Pa a D/ Pa
0 12 0 16 0 11 0 126
0.056 34 0.048 23 0.039 24 0.041 219
0.131 77 0.113 72 0.073 52 0.089 381
0.187 138 0.180 131 0.162 123 0.172 661
0.255 151 0.242 143 0.278 164 0.216 725
0.33 168 0.306 158 0.324 181 0.323 815
0.41 191 0.387 174 0.376 196 0.450 917
0.446 201 0.421 195 0.435 216

water flow rate gy =0.37 kg- s~ ! ,pipe pressure p =0.025 M Pa.

1

water flow rate gn =1.33 kg- s™ ~ ,pipe pressure p =0.055 MPa.
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drop fluctuation and void fraction
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I NFL UENCE OF VOID FRACTION ON DY NAM IC CHARACTERISTICS
OF PRESSURE DROP FL UCTUATION IN HORIZONTAL GAS- L I1QUID
TWO - PHASE FLOW

LaoLiyun® ", Zhang Hongjian?, Wu Yingxiang', Li Donghui' and Zheng Zhichu'
(Institute of Mechanics, Chinese Academy of Sciences' , Bejing 100080;
The National L aboratory of Industrial Control Technology, Zheiiang University’, Hangzhou 310027)

Abgtract  The influence of void fraction on dynamic characteristics of pressure drop fluctuation in the gas -

liquid two - phase flow in a horizonta pipe isinvestigated in this paper. By anadyzing the relationship between
pressure drop and void fraction on the separated flow modd , the effect of void fraction on the Mean - Sjuare
Deviation (MSD) of pressure drop fluctuation and the correlation between the parameter r (the ratio of M SD of
pressure drop fluctuation to the pressure drop of gas- liquid flow) and the void fractiona are obtained. The
vaueof r mainly depends on void fraction when the flow is full developed and under certain flow regime.
Experiments are conducted in a horizonta air - water flow facility with a test section of inner diameter 40 mm.
The distance between the upper tapping point and lower tgoping point of pressure drop is 400 mm. The flow
rate of air variesfrom 0 to 6 m*- h™ * in acoordance with need. Two different water flow rates are used during
experiments: 0. 37 kg-s" ' and 1. 33 kg- s°*. The pressure drop signa is measured by differential pressure
transducer and sampled by computer with a sampling frequency of 200 Hz. The length of every sgna sampleis
60s and the sampling process was repeated 3 times under each test condition. Experiment results show that the
M SD of pressure drop sgna corresponds to void fraction in a monotonic relation under certain flow conditions.
Two trendsof correlation between the MSD of pressure drop fluctuation and void fraction under two different
water flow rates are smilar when void fraction is lower than 0. 5.

Keywords gas- liquid two - phase flow , void fraction, pressure drop
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