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Abstract

regime, a statistical investigation was carried out in a 378 m long, 80 mm i. d. stainless steel pipeline. Air

In order to find the characteristics of gas flowrate increasing transient under the slug flow

and water were used as test fluids and responses to change of gas flowrate were measured by using a series
of pressure transducers. Differential pressure signal was obtained by subtracting downstream pressure
signal from upstream pressure signal. According to the test results, the development trends and statistical
characteristics of pressure and differential pressure along the pipe during the transient process of gas
flowrate increasing was analyzed. An equation for the calculation of pressure overshoot was proposed for

this transient process.

Keywords slug flow, horizontal pipe, flowrate transients, pressure overshoot, statistical analysis
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Fig. 2 Flowrate and pressure profile
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Table 1 Pressure overshoot at different location

from entrance

x/m Ap/kPa x/m Ap/kPa x/m  Ap/kPa
—22.00 52.6 200. 31 72.3 264. 60 81.3
40. 98 56. 6 210. 31 78.2 274.00 80.0
124. 50 62.7 241.70 79.9 303. 10 84.8
198. 27 72.0 251.10 78.6 375. 60 86. 6
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Fig. 3 Pressure overshoot of different condition

Uis/m+s™ ! Ugsi/m+s ! Ugsz/mes™!
[ ] 0.28 2.51 5.69
[ ] 0. 289 5.67 7.75
A 1. 54 2.26 3. 04
v 1. 60 2.22 3. 14
* 1.73 1. 44 2.14
O 0.28 5.34 6. 20
0 0.29 2.46 5.14
PN 1.59 2.21 2.96
v 1. 67 1.25 2.26
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Fig. 4 Data of pressure overshoot
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Table 2 Spread speed of pressure wave at different locations

x/m Uy/me s™!
83.74 18.22
161. 40 16. 36
220. 00 12.62
257.90 10. 63
188. 60 8. 77
339. 40 7.35
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Fig. 7 Flowrate and differential pressure

profile of different locations
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