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Numerical Simulation for Heat Transfer and Flow of Plasma in LPPS
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terial, 2b. National Engineering Laboratory for Modern Materials Surface Engineering Technology, Guangzhou Research

Institute of Non—ferrous Metals, Guangzhou 510650)

Abstract: According to the structure of low pressure plasma spray gun F4-VB, a three-dimensional, and steady, tur-
bulent model was established. Computational fluid dynamic software Fluent was adopted in this study. The research
mainly involves the temperature, pressure and velocity distribution inside the argon plasma torch under the pressure of
10" Pa in the argon environment. The results show that the plasma temperature reaches the highest value near the tip of
the cathode at 29 000 K and then the temperature drops gradually. The plasma velocity rises rapidly inside the torch,
reaching the highest value of 6 100 m/s after leaving a distance of 0. 01 m from the exit and then drops slowly. Within a
distance of 0. 07 m from the plasma gun exit, plasma undergoes significant expansion and compression that obviously af-

fect the tendency of velocity and temperature.
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Fig. 1 F4 torch structure and computational mesh
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tion in plasma torch
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Fig. 4 Radial profiles of temperature at the torch exit
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Fig.5 Velocity and Mach number at the torch exit
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Fig. 7 Contours and velocity distribution in plasma jet
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