T2 B T. K244k Journal of Xi’an University of Technology(2019) Vol. 35 No. 3 269

7 A 2 T 2 B rp D A e I U 2 T A Y
I I6] RO B e A, S U T BRI T XA m AN X R SO . A A R SR o 4 BTk
AT REABIR A 5 A AR SR L L AT B R 4 4N

DOI:10. 19322/j. cnki. issn. 1006-4710. 2019. 03. 001

s A I 14 2 /0 L I S0 B 5

F X, FmA
LB TR AR PR XA BORR B R E A%, PR P92 710048)

WE: ALATHAKRGAFZMHD) EHATEMBERATAXE LIRS RHAER, RA#E
Ak b AE EMELSN T FEMNETHRLRBHETOT AT LR, RASBIH Z K
(NEO A K F NEC#) ¥ 28R fo Pl Z A8 538 R L i b R ed 48 S i ad A2, a8 i 3%
FRBAH Mt SAEA LA S TN S LR H T KR AAT AR EHRD T T A HE
wIREHN LA m, ZREAVKBEERGERKAE = EHmEBEEIRGETEm,.5TEH L
AHEFEEEG TR, NECEA & T2 T TR L B LS F44ET EAH LI, RiE T3 LR
A, 5 NEC A4, P12 0.7 <o <<0.83 ¥ FZHRA P& L5t FHFEBLIRGEH EH,
K B IR; MHD ik fg 4048 EH LA

FESEES: TM591 XERFRERD: A XEHS: 1006-4710(2019)03-0269-07

Research on radiation model of air fault arc in a closed tank
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Abstract: This paper presents a research on radiation model of fault arc in a closed air tank by the
magneto-hydrodynamic (MHD) method. A hybrid method combining the thermopile and photo-
multiplier is proposed to measure the transient process of radiated energy emitted by fault arc.
Three radiation models including net emission coefficient (NEC), semi-empirical based on NEC as
well as P1 model are employed to calculate the radiation transfer of fault arc. By comparing the
calculated arc radiation energy and pressure rise by different radiation models with their experi-
mental results, the influence of radiation model on pressure rise for air fault arc is investigated.
The results show that the re-absorption effect in the low-temperature region affects the energy
transport of fault arcs seriously and has a dominant contribution to pressure rise. NEC model is
not suitable to the calculation of fault arc because the pressure rise is severely underestimated due
to the neglection of the re-absorption effect. Compared with NEC model, P1 and the semi-empirical
model with 0. 7<C q <{0. 83 are more suitable in calculating the pressure rise of fault arc.
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Fig. 2 Arrangement of the experimental apparatus
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Fig. 3 Typical measured waveform at arc current of 10 kA
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Fig.4 Measured pressure rises at different arc currents
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Fig.5 Measured radiation energy at different arc currents
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Fig. 6 Calculation model
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by the semi-empirical model
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