F36% %24 Ak X F F R (B A HF R Vol.36,No.2
2015 4 2 A Journal of Northeastern University ( Natural Science) Feb. 2015

doi: 10.3969/j. issn. 1005 —-3026.2015. 02. 003

NIEMEREERRBERN REHR

FHA, AR, B0, REL
(L ALK (PR S TR, I05 WM 110819; 2. ACIbka BHR-SH &38e, 105 WMl 110819)

1 B ERAERI R RN 5k, BT TR AR 2 B/ UK RE K AR BE RS
Pl R GE, d L IGBT (48 SR RUR R A ) SR sl v e b o A R e Py il e, S B 17 i vl 2 1) R L e )
ASEFEE AT AR, RS2 BE T e/ 15 JCREHE 19 G HE RE Hot R BICHEL S A0 10 1 o S e T - i P R LX) T
1003 5 10 J fERE A4 MR 220 5% , HAER N 1T IERZEN 10% ;08 TN 8 ~ 13 pm BHRY, I AL fE &
O LTS CH IR TRERE 453 2 2B AR, T AR 0 1 B i A A v o B2 5 K.

x #

HESES: X 932 XEIRERS: A

W B/ UKEE s BE RS PR s KAERE & g
XEHE: 1005 -3026(2015)02 - 0162 — 04

WAER B

Accurate Control System of Spark Discharge Energy
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Abstract; By using the method of integral calculation for sampled current and voltage, an

accurate experiment system was designed to control the minimum spark discharge energy of dust

clouds. Through insulated gate bipolar transistors, the discharge of the residual energy in the
circuit was controlled, thus the discharge time was different and controllable under the same
discharge energy. And the purpose of controlling the minimum ignition energy and the discharge

rates at the same time was realized based on the proposed system. The results showed that the
control error of 5% could be obtained for 100 J and 10 J energy. When the energy was 1 J, the

control error was about 10% .

For the aluminum powder with the diameter range of 8 ~ 13 pm,

when the discharge energy was 1 J, the shorter the discharge time was, the easier the dust cloud
was lit. It is indicated that the aluminum powder is easier to be ignited at high rate of energy

input.

Key words: minimum ignition energy; accurate control of energy; spark energy; energy input

rate; dust clouds
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Fig. 1 Schematic of the data acquisition system
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Fig. 2 Schematic of the accurate control system
of spark discharge energy
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Fig. 3 Copper electrodes of discharge
energy of 100 J



164 RAAKXFFROAAAFR)

% 36 %

PR 14 R ARy, T S A TR N L, PRI %o
R AR — 2L

R 10 T g UK, O T RRARSE B A,
RS R, dnfEl 4 Prs. B, i T2k
2 PEEAAAAL, BT LA H AR R R 20— IRIT
T Z )5, 10 1 g & #5202 i) DLk 3]
40 IK%.

B4 SBIREEER
Fig. 4 W-Ag alloy electrode

KA T BB HL B, T L AR R P r AR
WnE 3 pros. ti T REE AR RN, N R AR A
B, AT LAPRAIE AR A EE R A, 4R 1 R URER

3 MR

FRTSE L T = A0 i RE SR 1 42 1l O L
JICHL I TE] T (&1 S 28 HY 1 T F P R L L O )
. AR T R RER R R 1 ~ 3£ 5.

300
200} 140
> U I 1o0<
> a0l 20<
S 100 <
ot 10

~-100 L L L L L
20.02 0 0.02 0.04 0.06 0.08 0.10

t/ms

B5 SKIREHLZ

Fig. 5 Curves of the experiment
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Table 2 Data of discharge energy of 10 J(1)

1 53.2 10.0 0
2 52.1 9.8 2
3 51.4 9.6 4
4 51.4 9.8 2
5 51.2 9.7 3

TE: ¥ 17.2 °C 0 39% , AR (E)5E 2 mm.
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Table 3 Data of discharge energy of 10 J(II)

6 69.3 9.9 1
7 69. 4 10.0 0
8 69.3 10.0 0
9 67.6 10.0 0
10 69. 4 9.9 1

VE: IR 20. 8 °C A 52% , AR F)EE 2 mm.
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Table 4 Data of discharge energy of 1 J(1)

TR [E] Ry i)

LA /ms /) RE/%
| 471 1064 6.4
2 452 1008 0.8
3 4.97 948 5.2
4 4.86 1031 31
5 4.56 978 22

% 24.3 C R 35% , LR A5 2 mm.

x5 1JMEBREEHEN)
Table 5 Data of discharge energy of 1 J(Il)

Table 1 Data of discharge energy of 100 J

1 148 98.3 1.72
2 148 98.0 1.98
3 149 100. 8 0. 80
4 150 103. 4 3.40
5 151 104. 1 4. 10

VE R 23,5 C IR 36% , LA (AP 3 mm.
ASCHAT T A A RE R A SR S L =
B/ ACKRERY S S2 30 BRI T - D
JE R24.2 °C W8 R40% ;5 Q) R Ry A HUAR , L

6 8.63 1030 3

7 8.35 995 0.5
8 8.53 1015 L.5
9 8.56 1002 0.2
10 8. 40 989 1.1

W 23.7 €, M 38% , A ] FE 3mm.

WeIAIEE Sy 2 mm;3) 5 ms (22N £ 300 V, R
TLFLRH R 30.7 Q, LEIRH 250 577 wF, fEff g =
926.0 17,8 ms 25 He ol 370 'V, BRI HL R M
41.2 Q, ZEyRB A 1119 wF, fEiffE R 7.7 15
@IRFE AL B 7 2R TR B R0 43 1) J5 =X, 9 b bz
R 8 ~ 13 wm; @M% B G R 245, 4 iUk
414 0.6 MPa, I iz #5 i & ASTM E2 019"
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Table 6 Comparison of the test results with different
discharge time in the condition of 1 J
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