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A Study on Behavior of Detonation Wave
Passing through Narrow Grooves
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A detonation wave produced in a combustible gaseous mixture might cause serious damages by
interacting with an artificial structure or human bodies because of an extremely high-pressure and
high-temperature behind this wave. Therefore, the detonation wave produced in the gaseous mixture
and propagated into a circumstance by accident should be attenuated or quenched within a short
distance from its origin. Experiments were conducted in order to investigate behaviors of the
detonation'wave passing through narrow grooves, since the detonation wave was accompained with
a cellular structure and no detonation wave could be propagated. In this study, the detonation wave
produced in a gaseous mixture of hydrogen and oxygen was propagated through a grooved block and

behavmrs of the detonation wave were experimentally investigated by using techniques of pressure

measurement ‘and soot track record. As a result, the behavior of detonation wave propagating
through the grooved block was classified into two categories, i.e. (i) the detonation wave was
quenched, (ii) the detonation wave was once quenched behind the block but re-initiated again by

focusing mechanisms of a reflected shock wave on a central axis.
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Table 1 Experimental conditions of grooved block.

Parameters ) Conditions
Thickness of Grooved Block, L (mm) | 20, 30, 40, 50, 100
Width of Groove, w (mm) 2,5
Distance between Groove, z (mm) 2,5

Table 2 Experimental conditions of driver and driven gases.

Parameters Driver Gas | Driven Gas

Fuel Hydrogen Hydrogen

Oxidizer Oxygen Oxygen

Equivalence Ratio 1.0 1.0
Initial Pressure (kPa) 100 20 ~ 100
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Fig. 2 Schematic diagram of double grooved block.
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Fig. 4 (a) Pressure histories, (b) soot track record
(L = 100 mm, p; = 100 kPa, w = 5 mm,
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Fig. 5 (a) Pressure histories, (b) soot track record
(L = 100 mm, p; = 40 kPa, w = 5 mm,
A =5.7 mm). o
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Fig. 6 (a) Pressure hjstoriés, (b) soot track record
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Detonation Wave ———>

(b) L= 20 mm

Jet from Groove

Jet from Groove

Fig. 8 Soot track record showing the re-initiation processes compared with a different length of
groove (p; = 100 kPa, w = 5 mm, A = 1.4 mm), (a) L = 100 mm, L/A ~ 71, (b) L = 20 mm,

L/~ 14.
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PRERICIE, BAT R 2—2 3 VEDNEREN D60,
EL NEVRIVERENTTE BRI TN S.
T hF— a VEHNERREN S AAZ X LICDVT
ET T REEREOBERN SIS TRV, FRL
(2)-(1) BT (2)-(i) DAH=XLI & B LHREO
5. §hxbb, FhIx—T 3 iEh 2 EHOEN S ET
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1612 HOETEERT AT M A—Y a VEOEEICET 2THE

EURDTE, EHD R E NIz 2 DOEREHS L TD
BEmMETHLEREORFZERYT. LiehoT,
EOHLE TR EEEOIRRESNEES T Lic &

b, RATER - %FK%TE% Hot Spot b‘ﬁ/ﬁi
éhfrhz—ya/ﬁﬁﬁﬁ%éhttﬁﬁfié
B 8(a) IL/RT K QICHEDEEH L = 100 mm DIFH
WiE, HIED 5 mm 2ANE LY A XOF 45T H
D, 7 b x—¥ 3 VERTOER LBV
T BBRICENT, T hR—Y 3 VSR TERE

WRELT F3x—Ya VENEET R HLEZDN

%.Lkﬁof.%ﬁ%ﬁﬁﬁ%??ﬁ@%éﬁﬁé
NAEE8(b) DIES>HE8(a) kD LIEETH S, &

BT, Fha—yaVENERL R EN 3

¥ﬁ%$<,§ﬁ@@ﬁ%%ﬁﬁbT¢bﬁtTﬂﬁ
LTh, 7 ha—va yizEBHAT 20ICLELE
BEEREICES RN HEIN S,

5 F & &

Frr—varvrEEEsescLEENEL, B

MERICHEN T Oy 2R BAL TEREITo /2. BT
Oy Z70EX L, BT 0y ZIc8F 28w BX0
HRATBOMPENZEL T TERET, BT
0w JERE BT b R=Y 3 VIEOEBICDOVWTER
HIC AN, ARTELNEEREZY FICENT 3.
(1) BBwHF k32— 3 VEOELFALZAEDE
KREVEEITE (w > N), BASRET F*— 3
VEMREET BT LA BRI N BAEET b
2= 3 VEMRIELUZRE, BERCBVTT
‘Fi-93yﬁﬁﬁ%T%FA,TFi—93y
WAL I, ERRINIRSNThTNE
|WEN FhR—Va VEMEAT IO, &
DEENSRETBWERRICE>TF Fx— 3
VEORIGHORERZETEE, FERSHER
DL TERE LT 755 L— 5 Viglc S BEd
BlchbEZLND.

BTHOBEHCBNTT b 2x—Y 3 VA B

ENB0R, 2 HOENS ERL ZERES 5L

AEBRTEREOR FEEEL, i ETEE

HOWGRERSIC & D RFTHIE RIS - SEEELE

RENB T, RIGEENSGECHBINT 57208

E#Zb5N3.

(3) WIBwAT P x—Y a3 VEDOELFALAEDE
INEVIBRITE (w < \), BABEEET N 32—
TIavEREGIETES, ThEx— 3 VIEMIER
ICELHBRBICBWTRELNB AV ERECIL TY
BT LhHEEREN.
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