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Re-Inititaion Processes of Detonation Wave behind Slit-Plate
(Influence of Initial Test Gas Pressure)
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Experiments were conducted in order to investigate behaviors of a detonation wave propagating
into two pieces of slit, since the detonation wave might be quenched behind a slit-plate by expansion
waves generated at a corner of the plate and this technique might be applicable to a detonation
arrestor. The detonation wave produced in a stoichiometric mixture of hydrogen and oxygen was
propagated through the slits and behaviors of the detonation wave were experimentally investigated
by using a technique of pressure measurement, soot track record and high-speed schlieren photogra-
phy. As a result, when the detonation wave propagated through the slits, it was quenched and a
schock wave was decoupled with a reaction front. Two shock waves diffracted from the slits
interacted each other at centre of the tube, then this shock wave interaction induced a hot-spot
enough to cause local explosions behind the slit-plate. Since the shock wave was reflected from the
wall and interacted at centre of the tube, the detonation wave was re-initiated behind the slits.
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Fig. 1 Schematic diagram of vertical detonation tube
(Total length: 4 100 mm, Cross section: 50 x
50 mm, P1 ~ P11: Position of measuring
stations).
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Fig. 2 Schematic diagram of double slit-plate inserted
at observation section P6.

Table 1 Experimental conditions of slit-plate.

Parameters | Conditions
Length, L (mm) 50
Thickness (mm) 10
Width of Slit, w (mm) | 5
Distance of Slit, 2 (Plate A)
x (mm) 5 (Plate B)
. 10 (Plateh C)
Length between Slit 19.0 (Plate A)
and Wall, 6 (mm) 17.5 (Plate B)
15.0 (Plate C)

Table 2 Experimental conditions of gases.

Parameter of gases Driver | Driven
Fuel H, H,
Oxidizer (o)) 0,
Equivalence Ratio, ¢ 1.0 1.0
Initial Pressure, pg (kPa) 100 | 20~ 100

HERTEHRR ALY ER T 5 C & T, St
IVESEIREE & 72 2R 2 R UIRRIER: DR EZRFIY
319, Lieh->T, FNEEBLUA 4y Tu—T0
HAEZID—B L TOIUS, ERE & ek A —i(b
LTmiElizz &ickky, g 3HEzZT hx— 3
VIREHIRIT B ENTES. kB, 4HOAF YT
O—7h5DOHIHMEFIE, RBEHEOEERLZRHT
BT LIMERT B, AvaAa—TO[FHF v v
INVBEBDT 2D 1 DOF v U XIVICEREGE TEE
gL,

AV MRO_ETFEBIC B % 9 kR 2R L,

F b 2x— g3 VIEOWHRE X CEBEHRSRIC DOV TH
Nz I EERE, TOIHERUIBEOT I ZE
HLUETIVIZY LBOR (B 04mm) 27 b x—
TaVENICHALTBLCLIcEDBELNS. T4
bbb, 3XTHEREEST ST b Ex—a VENT IR
EREELIESE, TI0RNETNFIRNEG—LED
3 RTCAEEICKER T B 5 A CHEEN T T EICIdER
Tha, TIEERZRIGT S EIcEb AU Y MR
MET FR— 3 VIEHD IR E NS E TOEMZR
»iz.

2w MRFRICBT T bR — 3 ViEORR
WREORREBIZRICIE, ZBICEB Lz 2 —Lb Y
Y¥Z, Ft / 2tHE (Hadland Photonics, Ltd., Xenon
Lamp Unit, 375 JFlash~!) X U4 A= a3 —2
#BEn R 1 X5 (Hadland Photonics, Ltd., Imacon 792)
EHW. X EROFCRE NG R TR 50 us
THb. ¥aV—LVEEOIRIMRE 2 us, Bk
5400 ns DM THRE LIz, &R, v/ VAHEBX
UHASD Y H—ITIZ, P5ICHUTI Tz £ #ids
"5 DOHIESZHW .

£ 2ICEREMHERT. BREEL KUHBEEICE
BHBEAHOMENEEALIEEFIHU . BEE
DOHAES 11 100kPa T—E & L, HiSKUADHIHAE
71 po % 20 ~ 100 kPa OFIFATE(LE Bz, ¥, BE
BENTERENET b 2= a ViliERY v M
B L7 P6 DAIBICENEST 3£ TIC, EWT bR —

VI VRICEBRT AL L EHERELTHS

3. BRBLUEE

Z Y FORFE x % 10 mm T—E & L (Plate C), it
RZUERDHIEHES po % 20 kPa & 40 kPa TEILEE
FESOERBEREZTRL, AUy MRUSAS LT b
F—=a VDRV v bERICHT 5 HEBERICD
WTHRNB.

31 YHIEN po=20kPaDBE K3 IHEHK
ROFIHAE S po = 20 kPa DMK L THSNIE
TR L UL AV EBREEEZRT. HEAKAOLE
i3 0 =1.0TH%. KllET b F— 3 ViEHHIESL
PAICEEL THLORTH D, HELENZYIHAE
HTHRLUIERTENTHS. KO LEMBICE, 4V
Ta—7hoDHNES, TEICIEHIESL P4, PS5, P7
BLU P8 DB THME NIZENEBEEZRT. Tk
Z—a VM P4, PSOIRICGIET BT &ickD, T
NSOEHFHBRAKIC EFTS. Thr—>3 VK
DOKEBIEAY v MREHR CTRITT 2728, REHHEER
WA PS5, P4 & EHAANMEIETS. T hRr—a v

— 344 —



Ay MEERIEBT 2T P A —v 3 VEOHEREAR 3161

Fig. 4 Schlieren photograph showing re—initiation processes of detonation wave (¢ = 1.0, p o = 20 kPa,

x =10 mm, IFT: 2 us, Exposure time : 400 ns).
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Fig. 3 Profile of ionization current (upper) and
pressure (lower) (¢ = 1.0, pg = 20 kPa).
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frame of Fig.4 (SE: Shock wave produced by
local explosion, SI: Incident shock wave, SS:
Shock-shock intersection point, RF : Reaction
front, VR : Vortex ring).
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Fig. 6 Soot track record showing re—initiation pro-
cesses of detonation wave, SR : Reflected shock
wave, SS : Shock—shock intersection point, TP :
Triple point (¢ = 1.0, po =20 kPa, x = 10 mm).
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Fig. 7 Schlieren photograph showing re-initiation processes of detonation wave (¢ = 1.0, p o = 40 kPa,

x =10 mm, IFT: 2 us, Exposure time : 400 ns).
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Fig. 8 Profile of ionization current (upper) and
pressure (lower) (¢ = 1.0, po = 40 kPa, x =
10 mm).
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Fig. 9 Soot track record showing re—initiation pro-
cesses of detonation wave, SS: Shock—shock
intersection point, TP : Triple point (¢ = 1.0,
po = 40 kPa, x = 10 mm).
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Fig. 10 Relationship of detonation re—initiation dis-
tance D,;/L with non—dimensional distance
6/A (¢ = 1.0, po = 20 ~ 100 kPa, x =
2, 5, 10 mm)
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ZMTIE, PHEANICIERY v FRIRE x AVINE L, e
BICIZE VY A X A DVINE S HEERKAR D K INEED
BVWENETH B8, T hx—a ViEHDEBBIN
RGN, LA T, B10IERT &SI, T hix—
v a VEMREER D, 13, ADEEELED. iz, K
By — 2 3RS S 7 FlcB L CiRIEER Eic o
TEHIEND, Fhrar—yaViEhERBTZETO
PRERIS, MEXTEREE 6/4 DN TEREIND.

4. ¥ & ®

FhAx—Ta ERNIC2HDAY Y N EET 5R%E
AL, AUy MCAS LT b x— 3 VikD%H)
EFARDRBRZTo 1z, MEKEOYENZZELE
FCERBRZITY, EAEH, @EY 2V —-LURES
FUTIRERERINT 2 LICXD, Thx—va
VIEDVEBIET B XA X LRSI LTz, ARGRT
BoONTHERELTICENT 3.

(1) 2fHDORY v M A ULI=F b 32— 3 Villd, X
D i)~iii) DEFEZ R T HHEET 5.

i) AUy M AFH LT b R—2a ViR, A
Uw b SEHZREBLIZEEZKID AU b
FERI B ORZARNE OB 21, W LR
BERICHEES 5.

i) 2 DOEFEHEE L > LA ETFT
3T LIV REFBRIVEL, mITEHENE
L REVERIKZEEIS 5. T OERKI
EHFE S & — b L TmiEd .

iii) _ECOOEERI A OB TR AT LIZBRIC <y
NEEERL, ZEEANHLE ETHUTTS
FBClic&kD, FhEx—ya VIENERR
ha.

(2) [EHFERIE & RATERR TE U T BRI O MO
W% SS, [EHFEEIENEEE TS v N RS ZEI L
B O =FEH O A TP TREIE, SS & TP A
bl EDIZIE— R TTFBT 5 5EaICE, FHH
HMIZEIE - GEREE XS0, RV Y MRS
WOEEETT bR — 3 VEDEBIAENS.

3) AU MRS T b x— 3 VD EBIAT 5%
TOHEE D, &, XTI 6/ ZRWTHEEY
BLENTZS.

B i

AREREITIICHIZD, AR HRG K BN
EElk, TR LEEEZRT 3.
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