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1. Ultra high speed acquisition; 2. Transient spectrum; 3. Solid state relay; 4. DG64; 5. Signal generator; 6. Igniter; 7. Digital acquisition;
8. Pulse laser; 9. Roots pump; 10. Control cabinet
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Fig. 1 Multi-objective synchronous control system
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Table 1 Variables in synchronous control experiment system
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Fig.2 Schematic diagram of synchronous control experiment scheme for the high pressure ignition
device and the flame retardant injection device

R85 TAES RN : BREUE S & A 2577 4E Ho 57 TTLO 36 A B [V] 2B RF 25 1) B A3, 76 1 S 7 79 A4 3
i CHI1 A1 CH2 435l 7= A= L TTL1 A1 TTL2; B TTL1 285k [ 25 4 o 7 45 1) v F i e sk &R 48 H AR
JF TE AR A0 2 = A He, L o T o 2 2R 4 i R AR RN b R] 4 A S5, S PR R s F S TTL2 £
[P 25 4 F 45 3 2 BELA SR 3 55 R 4, W35 COy/N,/HL0 4

AR R Y SRR S FE L SF TTLL 5 HF- TTLO By ZE A A [A] AT, FTEESF- TTL2 5 HSF TTLO A9 ZERT
IFIE] AT, 85452 1 M 2 3T AT RIAT + 11+t + 15 = 1y = 15+ AT, T8 15 S50 0 (07 FH ) IR 1) 2B 1) 645 SEE 1) K
FEARKRT 2 ps, AR AT =0, FIAT, =ty = (h+ 6+ 1) =t +15), HoPy | 1 1T 2 WE L S50
FE, ANEARSCHTIRGE AT N2, T2 oty B RS IR W) 1o 7 B A SC S 96 075

3 XWFRERMNXGTER

30 S JE e K B N R A A
iR A al L, S T SE BLSE R GE P 22 FRR G [R5 R, A/ A E I S e TR K RS,

094201-3



539 4% 15 743 5 i i $o

I 5 M 7 1 1 5 8 O B 15 024 040 05D 1 3 4514 7 8P 40 R e 0
WE S
Signal generator ‘—I_l Solid state relay
I— e > Y

Ignition
system

'_I—"

Data acquisition
system

— o
= =t

Flame sensor

== Computer

P 3 e 2R G H M 7 B 1), 000 D7 58 7 T 1A

Fig. 3 Schematic diagram of #, measurement scheme for discharge response time of high voltage ignition system
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Fig. 4 Schematic diagram of response time ¢, measurement scheme for flame retardant injection system
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Fig. 5 Experimental data of discharge response time of high voltage ignition system ¢,
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Fig. 6 Response time test of injection system for inert medium flame retardants
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Table 3 Inert medium flame retardant injection system response time ¢, experimental data
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Experimental study of multi-objective coupling synchronous control in gas/air
premixed gas deflagration flow test system

HU Yang', YIN Shangxian', Bjern J. ARNTZEN? ZHU Jianfang', LI Xuebing',
Ragnhild Dybdal OIE?, QIN Hansheng'
(1. Collage of Safety Engineering, North China Institute of Science and Technology, Beijing 101601, China;
2. University of Bergen, Bergen 5020, Norway)

Abstract: To obtain more accurate images of the shock wave formation process, pressure and flame
propagation velocity, and flow field evolution of flame-inert flame retarding interaction duringpremixed
gas/air deflagration in a blast shock tube, by analyzing the time response’s characteristics and the control
modes of multiple targets in the shock tube test system, we designed two experimental schemes using an
ultrahigh speed camera, a photomultiplier tube, a time delayer, a solid state relay, a charge amplifier and a
data acquisition system, and tested the response time of the high pressure ignition system and the inert
medium flame retarding injection system. The results showed that the response time of the spark ignition is
microsecond, and that of the flame retarding injection system is millisecond. Based on the response time, we
realized the multi-objective synchronous control by setting a precise delay time, thus laying a foundation for
the display of a micro-flow field of premixed gas/air deflagration in a shock tube.
Keywords: gas deflagration; shock tube; time characteristics; multi-objective synchronous control; high-
speed photography
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