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Numerical simulation and optimization on coal liquefaction
hypobari¢ charge-in valve

OU Guo4u' YI Yu-wei' JIN Hao<zhe' SHU Ge-ping® WANG Chao' CHEN Xiao-ping' YE Hao-ie'

( L.Institute of Flow Induced Corrosion Zhejiang Sci<TechUniversity Hangzhou 310018 China; 2.Ordos Coal il Company of China Shenhua Oil-coal to Lig—
wid and Chemical Company Limited Shenhua Group Gofporation Limited Ordos 017000 China)

Abstract: Angle valve ball valve and*connecting pipe ( called as “hypobaric charge-in valve group”) in the front of coal
liquefaction hypobaric tower were investigated in this study. RNGk—gturbulent model evaporation-condensation model
stochastic trajectory model and erosion model which was corrected by high temperature erosion-wear experiment were
used to calculate the distribution of velocity phase fraction and erosion rate in the typical opening of angle valve; then
the accuracy of numerical calculation was proved by actual damage morphology.The study shows that: the angle valve
port which is a reducing structure leads to the increase of velocity in valve core the decrease of pressure and the transi—
tion of liquid—-vapor; the velocity of particle was accelerated by the increase of flow velocity on valve core head the de—
crease of pressure the high rate of gasification; the cavitation causes the decrease of effective transmission area of valve
group the increase of flow velocity then the towing speed of solid increased significantly so high-speed solid which im—
pacts wall is the main reason for erosion wear.The relationship between the different inlet angles of angle valve and the

position of ball valve was compared and analyzed to determine the optimization method of reducing wall erosion rate.
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Fig. 1  Cross—sectional view of hypobaric charge-in valve group
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Table 2 Minimum flow diameter and nominal diameter

of ball of steel ball valve " mm
187 250 305 400
228 300 335 450
7 266 350 380 500
Fig. 7 Erosion rate distribution of wall about hypobaric
charge-in valve group
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Fig. 8 Max erosion rate distribution of ball valve export bushing
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Fig. 10 Max erosion rate distribution of expansion channel in

Fig. 9  Failure morphology of ball valve export bushing of different inlet angle of angle valve

hypobaric charge-in valve group 3
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