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Turbulent Flow and Its Influence on Dielectric Recovery Property in Arc
Nozzle of SFs High Voltage Circuit Breaker

GUAN Sheng-nan, WANG Er-zhi, LIU Hai-feng, LI Li, CAO Yun-dong
(School of Electrical Engineering, Shenyang University of Technology, Shenyang 110023, Liaoning Province, China)

ABSTRACT: In fluid mechanics, the complex flow path will
lead to a birth of turbulent flow. Therefore, the nozzle contour
of circuit breaker affect directly the production and
development of the turbulent flow in blowing gas flow. Various
turbulent flow models and nozzle contours have been chosen in
numerical simulation to analyze the influences on controlling
effect on gas flow and dielectric strength recovery properties,
which are caused by turbulent flow, from macro viewpoint. The
results show that the gas flow is represented as laminar flow in
flat nozzle contour and turbulent flow in scraggling nozzle
contour; The development of turbulent flow is good for the
control effect of super-sound velocity gas flow and the
dielectric strength recovery properties.
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Fig. 1 Arc nozzle with 21.4° angle of elevation, 71 mm
length and its dielectric recovery property
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Fig. 2 Arc nozzle with “two-segment” contour
and its dielectric recovery property
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Fig. 3 Arc nozzle with 10.4° angle of elevation, 116 mm
length and its dielectric recovery property

A 92.59 mmPJmE I, {EERT AL T E 2 A “if-
W gk, Wikl 5(a); @XM R 10.4°, UK
oA 92.59 mmFImE 1, 43 AE BT M RN HY 1 Ak
FWE AT S50, Wi 6(a); @550 KV HL
W7 1 SFelbrifs s BAT 34~ “Ii—iie” Img I g54,
Bl 7). X Ei& 4 Fhwi A gk, FIHIN-ST R
k- 77 F S I BUE VAR AL, DL 2 mmoky PR,
76 200 mm4JFEE (252kV)Fl 260 mm4 FFEE
(550 kV) NHEAT A B S RF I O EE AR, L gh IR
WK 4(0)~7(0)Fs .

L 4G B 1(b)~3(b) 5 & 4(b)~7(b) AT LA H, W51
U AP RE TR, IR 1A PO R R
JeTEEEIRIA UM R R O3 s, DB AEmE R
W B I AR o AR BN B 2 R b s
Mo WEM &, X—g502 s THfRN, 154
A AT (AT, KGR M b b —
TE TR E—FE o 45 2235 Feindt E.G./E 3CHk[18]
HRO G0 P 8 =S A 1R RO B A 340 HiURS [ A
/NHDHE, WIFFT/ NS HE R B AR IR B 5 m . 15
T W= RO B AR AN I AR TR, Ak

3500F

2500 [

Un/kV

1500

0 5 10 15 20
t/ms

(QLARER ) (D) RS

4 MERRE— “H-7 Eim

MO RET R E T
Fig. 4 Arc nozzle with “two-segment” and a local
“divergence-convergence” contour and its dielectric
recovery property
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length and two local “divergence-convergence” contour at
forepart of nozzle and its dielectric recovery property
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Fig. 6 Arc nozzle with 10.4° angle of elevation, 92.59 mm
length and two local “divergence-convergence” contour at
front and back of nozzle and its dielectric recovery property
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breaker and its dielectric recovery property
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Fig. 11 Mach number distribution at 60% stoke of arc
nozzle with 10.4° angle of elevation, 92.59mm length and
two local “divergence-convergence” contour
at forepart of nozzle
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Fig. 12 Mach number distribution at 60% stoke of arc
nozzle with 10.4° angle of elevation, 92.59mm length and
two local “divergence-convergence” contour
at front and back of nozzle
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