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Simulation and Experimental Study on the Flow Field of DC Transfer Switch Nozzle

SUN Keke, ZHONG Jianying, CHENG Tiehan, ZHANG Youpeng, MA Zhihua
(Pinggao Group Co., Lid., Henan Pingdingshan 467001, China)

Abstract: In order to optimize the structure of the DC transfer switch and enhance current commutation capability
of the DC transfer switch, the simulation of no-load flow field have been made for different nozzle cross-sectional
area. According to the simulation results, two structures of DC transfer switch nozzle have been designed, and the
experimental study of current commutation is carried out by using low-frequency oscillation circuit analogue DC
current. Test cases are almost as same as the simulation results,the correctness of the flow field calculation is
verified and the guidance of DC transfer switch design is provided.

Key words: DC transfer switch;nozzle; no-load flow field; current commutation

0 35l:

TC U5 Y e T Ot T BT S5 BT R
RE A5 S5O0 RT3z T T R T LU
R T R 01 G IR Y UL A 8 0T S 2 R L I
AN A SR LA S IR A IR 3 I B AR A
WOIR VMo RE IR 3 A R L 30 R R T
P, T T8 B 5% 5 T OG5 2T W e B A A Y
e O LI )

THRAIL R AR 2 g e W i 4 BT RTBIE 5T Y
BT B — MR 5 B AT LS B K
I A BT, 4 T ™ i IF A S 0, i 2 5 Y
AR, TR T ke KON A B AL AR A
M I B OEIT TR % B R S 9 7 A L
T LUA B X A AT IO A LAl 19 5 <, B
SR PRI LA S T 2R R B Ve B RICR B

Yr#s B #3:2015-06-01; f&[E H#§:2015-07-13

R IR 70 BEL R, B v R IR T, DA T 4 TR %
FEL L P 394 R S SRS I 598 A 5 | SCHk R 2 PR AR
4,0 TROEIEN , SCR BRI IR

1 BIASEENFEITE

1.1 HEEBERDFAEH

IR A FE SR HEK 2 AR HE ey 80 U Bl 1Y SF
SRR R ICOR W7 A K3 N R 02—
SR AR BRI, R 0T
Eolh il R S R EVAERE S i DRy U

JoT B S A 5 R
aL_F a( le) +L a(rpVI) =0 (1)
ot 0z r ar °

il 1) By 1 5 R

Ot 0z or ot r or or

a (. dV, 1 0 av,
2 [ e [ @
121 3l B 7 B



Eundx

HS1E 1

- 86 - 20154F 11 H
vV, v oV, v V.19 [ 9V, 1 9
(az s )‘I(“ oz )+7¥
av.\ _aP 9 av, 1 o [, 0V,
(”‘ o) W+§(u ar )*TW(”‘ o)
2uV,
2 3)
-
i
ATy oT 0T \_ o 1 9 (9T
e el e S
oP
or 4
= 4)
WA 5

1= J (: 2mrokdr, %)

Shy LS AR L I N R I T s
e F A A TSR XS P PR 9 242 Bl R 4 SF, AR
W TR 30 B F LB 2 A TSR I R i iz Bl il 12
P L 1 2 S PRz 2 i ik Sk | R AT RIS 1 45T
ARSZ 2 B ERAF | 1AL B0 358 474 2 T AR A 6T 7 S 0 i f
SRR ZE KRB S BT AL O HLN FAE X2 Bl
AT LA A TR R RSO
12 HERBERFR

F T JC VR B L I e O B B e B TR RN —
MR LT 228, R RIA R 2 a8 B AR 1 T 19 I T
PR o v 3 o IO N 28 B S i B AR
T BB Bl

SCHP R A PHOENICS 34 AT R it 5, 9
4545 H 9 A8 7 4 PHOENICS #E4T — W& T
3T T T B AR I B o I SE IS 11 X AL PR R
A5 B S AR S T W S A TR AN (W] A S i T Y
IR SRR Ty AT R | BB R AR 1A% SR AR TR
R RWE 1, HTRASH TR KINE F LA
L 1,

£1 TMEMIMITEHE

Table 1 Three calculation plans of interrupter
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Fig. 1 Simplification of interrupter
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opening process
13 HEERESH
3 07 5 40 e e s 30 M 0 T

FEILIE 3,
1.8

10 20 30 40 50 60
I [)/ms
B3 BIOERENSENZWE
Fig. 3 Upstream monitoring point pressure change of

the nozzle
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Fig. 4 Throat monitoring points pressure variation

of nozzle
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Fig. 5 Downstream monitoring point pressure change of

the nozzle
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Fig. 6 Mabher distribution in interrupter when opening

time is 40 ms
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Fig. 8 Comparison of two schemes for oscillating current
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