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NUMERICAL SIMULATION MODELLING STUDY ON THE FLOW
AND HEAT TRANSGER IN A DC ARC PLASMA TORCH
OPERATED AT REDUCED PRESSURE

Peng Yi  Huang Heji  Pan Wenxia
(State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, C A S, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract In this work, the Magneto-Hydrodynamic(MHD) model is used to simulate the flow field in a sub-
atmospheric DC arc plasma torch with insulator insert and sudden size-expansion anode. The temperature and
velocity fields of the arc are obtained through exploiting the Fluent software, solving the electromagnetic
equations and hydrodynamic equations with the coupled iterative solution. The results of flow field show that
the maximum temperature is located at the vicinity of the cathode tip. The velocity field could not reach the
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fully developed regime at 0.1atm, the maximum value of velocity is located at the outlet of insulator insert.

Simultaneously, the surrounding gas outside the plasma torch is entrained from the exit of sudden size-
expansion anode..

Key words non-transferred DC arc, numerical simulation, flow and heat transfer



