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Analysis of Thermal Recovery Characteristics for SFs Gas—Blast Arc
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Abstract — In this paper, computer simulations of the physical phenomena occurring in the arc region before and after
current zero were carried out to evaluate the thermal recovery characteristics of a Laval nozzle. A commercial CFD
program "PHOENICS” is used for the simulation and the user-coded subroutines to consider the arcing phenomena were
added to this program by the authors. The computed results were verified by the comparison with the test results
presented by the research group of GE Co.(General Electric Company).

In order to investigate the state of the arc region after current zero, the simulation was carried out with three steps.
They are steady state arc simulation, transient arc simulation before current zero, and transient hot-gas flow simulation
after current zero. The semi-experimental arc radiation model is adapted to consider the radiation energy transport and
Prandtl’'s mixing length model is employed as the turbulence model. The electric field and the magnetic field were
calculated with the same grid structure used for the simulation of the flow field. The post-arc current was calculated to
evaluate the thermal recovery characteristics after current zero. Compared with the results obtained by GE Co, it has
been found that the critical RRRV{(ratio of rise of recovery voltage) will be determined previously by this study.
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Fig. 8 Axial temperature distribution at various times
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pressure 550[psi], dV/dt=2.0 [kV/us)).
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Fig. 11 Comparison of calculated and measured thermal
recovery characteristics in a Laval nozzlel6].
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Tel : 051-510-2369, Fax : 051-513-0212

E-mail : Parkch@hyowon.cc.pusan.ac.kr
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