AR ABwE 5o A

Proceedings of
The Second National Congress on Fluids Engineering
August 22-24, 2002, Muju, Korea

AEA FrEol #S AT

ox
ol
-
rr

o
o

Study of the Compressible Nozzle Flow in a Gas Circuit Breaker

Sung-Jae Jung’, Heuy-Dong Kim"

Keywords : Gas Circuit Breaker(7}<=3}17]), Compressible Flow( 9/%-8 7
Shock Wave(5 24 3), Arc Extinction (OF253F)

&), Supersonic Nozzle( & &% = &),

Abstract

Very frequently the compressible flow in an extinction nozzle of gas circuit breaker is simulated under no arc assumption,
which can be reasonable for both high and low current breakings. In the present study, computations are performed to
investigate the major features of the compressible flows inside the arc extinction nozzle of gas circuit breaker. A fully
implicit finite volume scheme is applied to solve the two-dimensional, steady, compressible, Navier-Stokes equations. The
computed results are validated with the previous experimental data available. Several types of turbulence models are explored
to reasonably predict the complicated flows inside the arc extinction nozzle. The obtained results show that the shock wave
boundary layer interaction inside the nozzle significantly influences the whole performance of the gas breaker.
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Fig.1 Schematic diagram of gas breaker nozzle
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Fig.3 Pressure distribution in puffer cylinder



0.8 T | T | I | ' | !
e ‘ . = Experiment. T
i — Standard k-€
0.6 ""! - RING ke ]
o L | ————— Standard k-w by
\2: 04 s - 2 ~——__‘:::-—“:'
o /// ——————— -1
02 .\1’ -
0 1 | 1 | 1 | 1
0.4 0.3 0.2 0.1 0
x/L
(a) Nozzle 1
0.8 T 1 T T ! 1 ! 1 !
- L 2 Experiment. =
Standard k-€
0.6 RNG k-© .
L. - Standard k-w -
SS 04 ° : ) . =
S
021 ¥ .
0 1 | 1 | 1 | (]
04 -0.3 -0.2 -0.1 0
x/L
(b) Nozzle 2
0.8 T I T I T | T | I
- - Experiment. 7
tandard k-
0.6 . — ZMbe © n
o L Standard k-w "1
2
<X 04} —
= L ~~ T T
e
02 . < I
0 1 | 1 | 1 ] 1
0.4 0.3 -0.2 -0.1 0
x/L

(¢) Nozzle 3
Fig 4 Static pressure distributions along the nozzle wall
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Fig.5 Mach number contours for nozzle 1
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Fig.8 Mach number contours for nozzle 1 (RNG x-¢)
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