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Prediction and verification on liquid-solid two-phase flow erosion of
managed pressure drilling throttle valve
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(1. College of Mechanical and Electrical Engineering . Southwest Petroleum University, Sichuan Chengdu 610500, China;
2. Sinopec Petroleum Machinery Company . Hubei Wuhan 430205, China)

Abstract: The Eulerian-Lagrangian model and discrete phase model are used to predict the internal particle movement and distribution
law of throttle valve. The semi-empirical erosion model is applied to calculate the erosion rate of grain on valve spool. Meanwhile,
relevant experiments have been designed to validate the accuracy of numerical simulation. Results show that the erosion profile of
throttle valve spool can be predicted more precisely with the use of numerical simulation. The predicted erosion loss within five hours
has a high consistency with experimental data. while that after five hours is close to the experiment results through reasonable cor-
rection. With the extension of erosion time, the prediction error will decrease gradually, eventually less than 1%. This method can
be applied to predict the erosion of complex flow field in managed pressure drilling throttle valve. thus providing a reference for fur-
ther optimization of the throttle valve.
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Fig. 1 Semi-sectional view of computational domain
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Table I Chemical composition of throttle valve plug

HAE GB/T 3077-1999 # & & 5120 S0l &4
C 0. 37~1(. 44 0. 41
Si 0.17~0. 37 0.25
Mn (0. 50~(0). 80 0. 66
P =0.035 0.02
S <0..035 .01
Er 0. 80~1.10 0.93
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Fig.2 Flow diagram of erosion experiment
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Table 2 Comparison of test and simulation data in model

verification experiment
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Fig.3 Experimental and predicted results for flow coefficient
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Table 3 Experimental and predicted mass loss

mRm R/ FERREBK /g KRR g WUl R E %

0 0 0 0

5 0.95 0.9 5.60
10 2.39 2.8 = 14. 60
15 4.08 4.6 = 11.30
20 6.19 6.2 =0.16
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