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Multi-Physical Field Coupling Models and Numerical

Simulation of Ammonium Salt Deposition
OU Guo-fu'?*, JIN Hao-zhe', CAO Jing', XIE Hao-ping'
(1. The Lab of Multi-Phase Deposition and Erosion, Zhejiang Sci-Tech University, Hangzhou
310018, China; 2. Hangzhou Fluid Technology Co. Ltd. , Hangzhou 310018, China)

Abstract: By analyzing the process of ammonium salt crystallization and deposition in hydroprocessing
air cooler tubes, the ammonium salt deposition and mathematical models of the flow field, temperature
field and concentration field coupling are established. A finite element method is used for the numerical
simulation of ammonium chloride deposition process. Based on the study, the anthors suggest that the
process of ammonium salt deposition may be affected by multi-physical field coupling. As the result of the
simulation, the position with maxium deposition amount of ammonium salt is 0. 98m away from the tube
entrance in the air cooler system. Compared with actual failure instances, this method can be used effec-
tively in predicting the relative severity of ammonium salt corrosion in hydroprocessing air cooler tubes.

Key words: multi-physical field; air cooler tube; ammonium salt; deposition; numerical simulation
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