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Re-Inititaion Processes of Detonation Wave propagating through a Slit
g0 odog~gooogr:
Tetsuro OBARA and Shigeharu OHYAGI

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 pro-
duced in a stoichiometric mixture of hydrogen and oxygen was propagated through
the slits and behaviors of the detonation wave were experimentally investigated by us-
ing a technique of pressure measurement, soot track record and high—speed schlieren
photography. As a result, when the detonation wave propagated through the slits,
1t was quenched and a shock 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.

Keywords : Detonation, Premixed Combustion, Shock Wave, Compressible Flow
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Fig. 1: Schematic diagram of vertical detonation
tube (Total length : 4100 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 in-

serted at observation section P6.
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Table 1: Experimental conditions of slit—plate.

Parameters ‘ Conditions
Length, L (mm) 50 x 50
Thickness (mm) 10
Width of Slit, w (mm) | 5
Distance of Slit, 2 (Plate A)
z (mm) 5 (Plate B)
10 (Plate C)

Table 2: Experimental conditions of gases.

Parameter of gases ‘ Driver ‘ Driven

Fuel Hs H
Oxidizer 09 0O,
Equivalence Ratio, ¢ 1.0 1.0
Initial Pressure, pg (kPa) | 100 | 20 ~ 100
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Fig. 3: Profile of ionization current (upper) and
pressure (lower) (¢ = 1.0, po = 20 kPa).
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Fig. 4: Schlieren photograph showing re-initiation processes of detonation wave (¢ = 1.0, pp = 20 kPa,

z =10 mm, IFT: 2 us, Exposure time: 400 ns).
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Fig. 5: High-magnification of (a) 4th and (b) 7th
frame of fig.4 (SE: Shock wave produced by lo-

cal explosion, SI: Incident shock wave, SS: Shock—
shock intersection point, RF : Reaction front, VR :
Vortex ring).
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Fig. 7: Schlieren photograph showing re-initiation processes of detonation wave (¢ = 1.0, pp = 40 kPa,

z =10 mm, IFT: 2 us, Exposure time: 400 ns).

gooboobobobooooooobooobbono
goboobbooboobobboobobobobob
gboboobobooooooboobbuonobooon
godoooboooooboboooboooobgoo
ooobooboboooboooooboopend
goooooobbobooboobobobooo
gbobooboooooooobbooboooboboobooo
gooboobbboooobbbbooboobon
gogoodbooooooooobooboobo
gbooboopoooobobbooboobbooood
gboboooobuobbooooboobobobo
gobobobooobooobooobooboobooo
goobooobooosbbobobbbboobog
00000000000 D0O0O000O0noooon ss
gogooooboobobbooboboooooboob
000000000D0O0DOODOSRODODOOOOO
0000 SROO0OO00O00O0OSSO0OO00
gbooodbboooooboobbobooobo
oo TPOOO0OO0ODODODODDODOODOD
gooooooooboboooobooboboboo
goboboobboboboobooboooooo
b0 TpOOODOODODDODODODOOODO
OO00O0oobDO Re-InitiationO OO OODOODO
gobooobboobooboobboboboooon
goobobbooboooboboooboboobog
ooobooooog probbOoobbO30b0gogg
oooboo0o prO00ooogooogoooon
goboooooboobbboooobooog
goobobooooooobobooobbooood
gobboboboboobobooooooboboooon
goboooobboboooboobobooboo
0000000000000 0DODOOdOCOverdriven
ggoooouoooooooboboboboon
ggobooooobbooboboooobooboo
gobbobooobooooobooooobon
goboooooobobooooooooooog
gooooobobobobobbbobobobo
gbobooboboboboooooboobuobobbo

googoooogeoooobooobobo
oooooboobobboo D00 94 mmOO
gooooo

3.20000 po=40 kPaO OO

0700000000000 po=40kPan0O00O
goobboooooboooobbobbbobod
ggogobb400000001000000O0O 2
gogoooboboodooooooouoobo2
goobobbobboobbobobboboon
gog3bpoboobboboboobooobonon
gobbooboooobooboobobbonbon
googooooooboobboobobooo
gboboooooboboboobobobooooboooboo
goooooboboboboboooooobooo
ggooobbobboobobbooobobooba
gooooboboogboooobobooboon
gobobboooooboboboboboobobo
goooooboobooboobobbonooooon
gg30pbobbobob4000000000O0O 20
gooboooboooobooobooboon
gobooboobbbbobbooooboboobb
gobboboooboobboobobobboboo
gogbbobooooobooboboooobobobonoo
goboboboooouo4000booboboboon
gboobobooooobobbooobooon
ggbodbooooobboobooboobbo
goooboboobbooooobobooooo 4
gbobooooobooosgobobooooooboo
gooooboobooobooboboboonoobo
goobbobdooooboooooobooboobo
gobooduosgooouoobooooooboobogog
gobobboooooooooboobonoobo
gooooobooboooobbbobbobooo
goobooboogooob4b00000bOon 2
gbobooboooobobboonoob sgbba
goboobobobooooooobboobbonobo
goboboobooobobooboooooooon

123



AUy MIAS L72T b R— a U0 B EiE

Detonation
Wave

Slit-Plate
P6

Schlieren
Observation

Re-initiation

P7

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, 2 = 10 mm).
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Fig. 8: Profile of ionization current (upper) and
pressure (lower) (¢ = 1.0, po = 40 kPa, z =
10 mm).
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Fig. 9: Soot track record showing re-initiation pro-
cesses of detonation wave, SS: Shock-shock inter-
section point, TP: Triple point (¢ =
40 kPa, 2 = 10 mm).
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