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Numerical simulation on erosion wear process in coal water slurry valve with

high pressure during coal gasification
CHEN Zhifei
(SINOPEC Great Wall Energy and Chemical( Ningxia) Co. ,Ltd. ,Yinchuan 750000, China )

Abstract : Aiming at the serious erosion wear on components of coal water slurry valve with high pressure during coal gasification, based on
the fluid physical parameters, operation conditions and three—dimensional flow structure of coal water slurry valve, the mathematical model
and calculation method are constructed to describe the process of flashing, particles movement and erosion wear. Then the numerical simu-
lation on the erosion wear in the valve is carried out. The results show that severe erosion wear locate on the top of valve spool and the en-
trance of valve bushing. Among them, the maximum erosion rate occurs on the top surface of valve spool. The numerical results agree well
with the actual failure instance, thus the accuracy of calculation model and method is verified. The research results can provide the refer-
ence for failure analysis and structural optimization of the similar valves.
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Fig. 1 Geometrical structure of high pressure coal water slurry valve
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Fig.2  Venturi pipeline and buffer tank and high pressure
coal water slurry valve
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Table 1 Fluid physical parameters of high pressure

coal water slurry valve
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Fig. 3 Streamlines of high pressure coal water slurry valve
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Fig. 4 Contour of flow velocity in coal water slurry valve
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Fig. 5 Contour of pressure distribution in coal water slurry valve
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Fig.6  Contour of vapor phase volume fraction in the bushing
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Fig. 7 Contour of vapor phase volume fraction in

high pressure coal water slurry valve
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Fig. 8 Distribution of erosion wear on high pressure

coal water slurry valve components
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Fig. 9  Corrosion morphology of high pressure

coal water slurry valve spool
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