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Temperature Analysis of a New Nozzle in Coal-water Slurry
Gasifier and Application of Anti-erosion Coatings

ZHANG Chun-zi, WANG Wei-ze, TU Shan-tung
(Key Lab of Safety Science of Pressurized System, Ministry of Education, School of Mechanical and Power Engineering, East
China University of Science and Technology, Shanghai 200237)

Abstract: Temperature field of new coal water slurry (CWS) nozzle was analyzed through using finite element method, in
order to improve the erosion resisting performance of the nozzle. Moreover, the comparison of erosion behavior of
high—velocity oxyfuel (HVOF) sprayed coating, plasma sprayed coating, and laser melting coating with Hastelloy alloys was
investigated. The results show that the temperature and temperature gradient at the exit surfaces of the CWS nozzle were
higher than that of other parts of the nozzle. And the temperature at the CWS channel is about 300~500 ‘C. The erosion
resistance of three kinds of coatings is more than Hastelloy alloys. In addition, the erosion performance of the HVOF sprayed
coating is the best.
Key words: nozzle; coating; temperature; coal water slurry
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Fig.1 Three—dimension model (a) and meshing (b) of nozzle
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Table 1 Heat transfer coefficient at all surfaces of nozzle
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Fig.2 Distribution of temperature at head of nozzle with

different cooling water flow (Temperature units: K)
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Fig.3 Distribution of thermal stress at head of nozzle with

different cooling water flow (Stress units: Pa)
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Table 2 HVOF spraying parameters
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JP5000 1.96 378.6 380
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Table 3 Plasma spraying parameters
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Table 4 Laser cladding parameters
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Fig.4 The effect of erosion velocity on weight loss rate of
materials with 60° erosion angle
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