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Thermal Flow Characteristics Driven by Arc Plasmas in a
Thermal Puffer Type GCB

28T -4 LB
(Jong-Chul Lee - Youn J. Kim)

Abstract - During the last ten years the new interruption techniques, which use the arc energy itself to increase the
pressure inside a chamber by the PTFE nozzle ablation, have displaced the puffer circuit breakers due to reduced driving
forces and better maintainability. In this paper, we have investigated the thermal flow characteristics inside a thermal
puffer type gas circuit breaker by solving the Navier-Stokes equations coupled with Maxwell’s equations for considering
all instabilities effects such as turbulence and Lorentz forces by transient arc plasmas. These relative inexpensive
computer simulations might help the engineer research and design the new interrupter in order to downscale and

uprating the GIS integral.
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Fig. 1 Schematic diagram of thermal puffer type GCB for
computation
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Table 1 Definitions of ¢, Iy and Sy for governing equations

Equations ¢ T 5
Contirmity 1 0 0
Axial momentum w Py 8p!e+(J < B), + viscous terms
Radial momentum v U dpidr +{J <B), +viscous lerms
Enthalpy h k+h e, dpldi+of i q+viscous dissipation
Turbulent kinetic k (o pE-¢)
Turbulent dissipation € (ut o, perk(CeP ~Copt)
Electrostatic potential 0 a 0
PIFE concentration | ¢, oD D) 0

HEmgte ofa FetRuly A4S YellE €4 2 o
47 A A (Thermodynamics and transport properties)<
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Fig. 2 Calculated arc voltage and pressure-rise inside the expansion
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Fig. 4 Thermal flow characteristics inside the expansion chamber at specific periods (temperature distribution and streamline)
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