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Abstract: A three dimensional(3D) thermoelectricity coupled | d
finite element model to analyze the transient thermal
behavior of the high voltage current limiting fuse is )
established by using ANSYS program. In this model, the )
simplification of fuse’s structure and some reasonable
suppositions are presented to simplify the calculation. In order ANSYS
to obtain the exact transient temperature distribution of the
fuse, the temperature dependent on material properties and
heat transfer coefficients are taken into account. The variety
process of the temperature distribution in the case of normal
working and fault are obtained through the analysis. Finally,
the effect of structure parameter to the thermal characteristics 1
of the fuse is studied, and the result provides a theoretical
basis for the design and engineering analysis.
Key words: FEM, ANSYS; fuse; thermoelectricity coupling;

transient process; temperature field J

ANSYS

[1]

:2006-03-28; :2006-05-09
(1981-), ,



42 6 r XS Vol42  Noé

2006 12 High Voltage Apparatus Dec. 2006 - 439
1.1
11
, 10 mmx100 mm
, 0 40 ,
3 kA : 3
, 3 kA , 24 .5x , : (TEMP) (VOLT)
10° A/s 20 KA, ,
694 us, 2, y oo
, [3]
) , 1
50 1
0p=====— k p A Cp
g : t/ I(kg M) /(10°Qm) /(W mK?Y) /(3 kg? K9
24.5x10°/(A s7) 0 8930 1.694 401 386
3 At=0.694 ms 200 8930 2.930 389 402
. 400 8930 4.030 379 418
1 ) 600 8930 5.300 366 436
800 8930 6.700 352 454
' 1000 8930 8.100 338 473
: ¢y
, ANSYS
10 ) , ANSYS
HE)
;@
, 14
1.2 ANSYS 7
ANSYS APDL, (1)
( el - — ) 1 1 50 1
, (2)
, , 1/2
20 , [4] ,
, 4
, 20
1 ) i
E 10
, ANSYS =
, 0 50 150 250
, 3’ t/
16 809, 12 875 4
1.3 1.5
ANSYS ANSYS |
7 [ ,

, SOLID69 , , ,



42 6 i , Vol.42  No6
| A1 o 0
- 440 2006 12 High \/z;ltage Apparatus Dec. 2006
(1)
) (a)
, 600 s;
3 kA,
(2)
3kA , 5
1 , ’
L] 1 ' '
., 10°¢s; ’ ’
3 kA, , ' '
2 , '
: 694 ps, ' ’
20 kA, )
’ 1 . (a)
1.6
(1) , 3kA
, 600 s
5
, 266.486
) ‘J 1 6
P=Jp(p ) 2
, 6(b), d
d,
(2) : 20 KA (1)



42 6 r XS Vol42  Noé
2006 12 High Voltage Apparatus Dec. 2006 - 441
; , d
’ y (3) ’
: 9
) , 450
300
d=3 mm
d=3.5 mm 350
200 d=4 mm -
= d=5 mm 250
100
20. 1503 4 5
0 200 400 600 d/mm
Is 9 d
7
d ANSYS
(2)
8 : '
450
d=3 mm
350 d=3.5 mm [1] , . ANSYS7.0 [M].
250 2 ANSYS  Workbench .
/d=5 o 21 S orkbenc ™M
l , 2004.
150
0 200 400 600 800 [3] . M].
Ius , 2002.
8 4] M. : . 1981.
( 437 )
Atmosphere Uniform Glow Discharge Plasma [C])// 25th IEEE Mechanisms and Responses of a Single Dielectric Barrier
International Conference on Plasma Science, Raleigh, North Plasma Actuator[J]. AIAA Journal, 2004, 42(3): 589-594.

Carolina: 1998. /6]
[4] Roth J R. Aerodynamic Flow Acceleration Using Paraelectric

and Peristaltic  Electrohydrodynamic ~ Effects

Atmosphere Uniform Glow Discharge Plasma [J]. Physics of

Plasmas, 2003, 10(5): 2 117-2126. ]
[5] Enloe C L, Mclaughlin T E, Vandyken R D,

of a One

et al

Vandyken R D, MclaughlinT E,
Investigation of a Single Dielectric Barrier Plasma Actuator[R].
AIAA 2004: 846.

Enloe C L. Parametric

’ ’ ’

[J1. , 2004, 30(4): 42-45.



