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Pressure Drop and Void Fraction of Transient Gas-Liquid Flow
under Increasing Liquid Flow Rate

Fumito KAMINAGA* Ichiro MASHIKO*

Abstract — A transient two phase flow was investigated in an air-water two phase system.
Transient experiments were carried out by increasing liquid flow rate with time to change flow
patterns from slug or plug to bubble flows.

Void fraction measured in the transient conditions is a little less than the one in the steady
state which is evaluated by inlet flow rates of air and water at each time. This small difference
is due to a limited effect of gas compressibility in the flow patterns in which the liquid is
continuous and the gas discreet phases. An increasing rate of liquid flow rate has a negligible
effect on the void fraction transient.

In low gas flow rates a pressure drop in transient conditions is a little larger than the one in
the steady state and the increasing rate has no effect on the pressure drop. On the other hand, in
high gas flow rates the transient pressure drop is less. This tendency is consistent with the void

fraction transient. In this case the increasing rate significantly affects the pressure drop and its

higher value makes a lower pressure drop.
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8.test tube

9.control motor
10.control valve
1l.magnetic flow meter

15.low pass filter
16.presser tap
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Schematic diagram of the experimental apparatus.
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Fig. 2 Friction factor in single phase flow.
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No.7: U1=6.40m/s, Ug=0.42n/s

No.8: Uj=1.68m/s, Ug=1.81m/s

No.9: U1=2.63m/s, Ug=1 .5%m/s
sl

k No.4: Up=1.68m/s, Ug=0.31m/s; No.10: U1=0.74m/s, Ug=3.49m/s

=N

No.11: U1=2.63m/s, Ug=2.56m/s

No.5: Ur=2.63m/s, Ug=0.28n/s

No.6: Uy=2.63u/s, ngo‘gom/sy No.12: U1=2.63m/s, Ug=4.19m/s

Photo. 1 Views of flow patterns (Bubble, Plug, Slug)
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Fig. 4 Relation between void fraction and volumetric flow fraction.
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Fig. 6 Relation between two-phase fric-

tional multiplier and void fraction.
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Fig. 7 Variation of void fraction in steady state and transient conditions.
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Fig. 8 Variation of pressure drop ratio of
transient to steady state conditions.

1.4 T T T T
Q,_: Qg=10[{/min]
12t AP, -
2 *‘;}&4:&?&% % *% w
1.0+ E
0.8+ d
R e e
Udm/s]

Fig. 9 Variation of pressure drop ratio of
transient to steady state conditions.
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transient to steady state conditions.
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