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Simulation of transient process in multiphase horizontal pipelines

LI Yuxing, TANG Jianfeng, WANG Wuchang

(Department o f Storage and Transportation, China University of Petroleum , Dongying 257061, Shandong, China)

Abstract: Based on the two-fluid model, a transient model for the simulation of transient process in

multiphase pipelines was developed. The solution of the transient model and the model for stratified flow

were discussed. Moreover, a number of experiments including pigging and flow rate changing were

conducted on a large multiphase flow loop. The model gave good simulation and accurate predictions for

such important parameters as liquid holdup, pressure drop and entrance velocity, which were in agreement

with the experimental data, when it was used to simulate the experimental system and real multiphase

pipeline.
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Fig. 1 Three models of stratified flow
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Table 1 Comparison of pressure drop between

predicted and measured data

Measured  Predicted

No. /G::s rate  Liquid rate pressure drop  pressure Relative
/m*«h ' /m®eh! /kPa drop/kPa error/ %
1 250 4 32 29.8 6. 88
2 400 4 54 54.1 0.19
3 250 2.7 18 19. 6 8.89
4 400 2.7 34 35.1 3. 24
) 600 2.7 54 59.1 9. 44
6 400 1.5 22.5 24.4 8. 44
7 550 1.5 38 40. 1 5.53
8 250 0.8 5.5 5.3 3. 64
9 400 0.8 16 17.5 9.38
10 600 0.8 37 40. 2 8.65
11 250 0.4 3.5 3.3 5.71
12 400 0.4 14 14.1 0.71
13 600 0.4 32 34. 2 6. 88
14 250 2.7 50 45.6 8. 80
15 400 2.7 67 62.7 6.42
16 250 1.5 16 15.1 5.63
17 400 1.5 34 37.5 10. 29
18 600 1.5 62 67.5 8.87
19 250 0.8 13 12.3 5.38
20 400 0.8 25 25.2 0. 80
21 600 0.8 45 46.7 3.78
22 9166.67 37.92 540 490 9.26
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Table 2 Experimental cases

N Gas rate Liquid rate Experimental
o /m® « h™! /m® « h™! type
S1 from 400 to 600 0.4 gas rate increase
S2 form 600 to 400 0.4 gas rate decrease
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