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Numerical Simulation of Hydrate Slurry Flow Based on
Orthogonal Design

JIANG Guoye, WANG Xiaoya, SUN Peng

Airport College, Civil Aviation University of China, Tianjin 300300, China

Abstract The pressure drop of the hydrate slurry in a pipeline is mainly related to the following factors: The velocity of hydrate
slurry, the size of the solid phase and the volume fraction of the hydrate. In order to study the characteristics of hydrate slurry
transportation in the vertical pipeline, the three parameters are chosen as the design factors and the pressure drop as the evaluation
index in the orthogonal test. The numerical simulation reveals that the velocity of the hydrate slurry has the greatest effect on the
pressure drop, while the influence of the solid phase takes in the second place and the volume fraction of the hydrate the least. At
last, a more favorable delivery scheme is proposed based on the analysis above.
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Fig. 1 Three—dimensional CAD—model of the section
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Table 2 Pilot programs and simulation results

Table 1 Levels of experimental factors
K Z K- ul/(m - s™) d/pm @©
1 2.0 100 0.3
2 2.1 200 0.4
3 22 300 0.5

I w/(m-s™) Z5 51 d/pm @ p/Pa
1 1 1 1 1 421.84
2 1 2 2 2 394.34
3 1 3 3 3 383.89
4 2 1 2 3 417.45
5 2 2 3 1 453.55
6 2 3 1 2 426.84
7 3 1 3 2 462.92
8 3 2 1 3 457.5
9 3 3 2 1 486.15
K 1200.07 1302.21 1361.78 1306.18
K 1297.84 1379.67 1305.39 1284.10
K 1406.57 1296.88 1300.36 1258.84
L 400.02 434.07 45393 43539
L 432.61 459.89 435.13  428.03
Ls 468.86 432.29 433.45 419.61
R 206.5 82.79 61.42 47.34
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Fig. 2 Tendency chart section
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