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Research on erosion wear mechanism and intelligent prevention and control of

the black water valve in coal gasification plant

JIN Haozhe', CHEN Fengguan®, WANG Chao', LIU Xiaofei', XIANG Hengyang'
(1.The Institute of Flow—Induced Corrosion , Zhejiang Sci—-Tech University, Hangzhou 310018, China;
2.Hefei General Machinery Research Institute Co., Ltd., Hefei 230031, China)

Abstract: For the problem of erosion wear of the black water valve in coal gasification plant,the failure mechanism,and process
and conditions of erosion wear of black water valve were analyzed to realize the failure prediction analysis of the black water valve,
and the damage rate of key locations was obtained. The intelligent prevention and control system of black water flash evaporation
treatment system was built by B/S architecture to realize real-time monitoring of flow parameters of the black water valve. The
results show that when the solids—containing fluid in the black water valve flows through the throttling area,the solid particles
impact the valve wall at high speed by cutting. The erosion wear rate of the valve core is higher than that of the valve seat by one
order of magnitude. The maximum erosion rate is 2 x 10° kg/ (m* +s) and will decrease with the increase of valve opening. The
intelligent prevention and control system realizes the real-time monitoring of the operation status of the device through technical
means such as real-time signal acquisition,secondary signal acquisition and soft measurement modeling,and a targeted process
protection scheme was proposed, which extends the service life of the black water flashing valve by more than 91%, guides the safe
and stable long cycle operation of black water flash evaporation treatment system and provides guarantee for the safe operation of
the coal gasification system.

Key words: gasification; black water valve; erosion wear; numerical simulation; intelligent prevention and control
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Fig.1  Process flow diagram of the black water flash evaporation system
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