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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
behaviors 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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Fig. 1 Schematic diagram of experimental set—up using detonation tube.
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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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/
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™
w Groove
2
L

Fig. 2 Schematic diagram of double grooved block.
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Fig. 3 Schematic diagram showing cross section of
grooved block mounted inside detonation

tube.
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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).
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Fig. 6 (a) Pressure histories, (b) soot track record
(L = 100 mm, p; = 20 kPa, w = 5 mm,
A =9.1 mm).
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Fig. 7 Soot track record in front and behind
grooved block varied with initial pressure
(L =20 mm, w = 5 mm).
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Fig. 8 Soot track record showing the re—initiation processes compared with a different length of
groove (p1 = 100 kPa, w = 5 mm, A = 1.4 mm), (a) L = 100 mm, L/A ~ 71, (b) L = 20 mm,

LA~ 14.
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ZhhHI1E, #BHS BB NIz 2 DOEHREHS LD
EREETHLEREORHEZRET. LizhoT,
BEOHLEE TR EREOIRESHIEEZ 5T Lic &
D, RPFTEEIR - BEREETH S Hot Spot BB
ENTTF b X—Ya VENERBEN L HETE 3.
B 8(a) ILRT X SICHDOEEIMN L =100 mm DFE
IZid, #BIED 5 mm LHELVIVF AL XDK 45TH
D, FhEx— g VEMEEEBHNEVERL S
T 3BRCEOT, T hRx—YarvlEgcERE
MHEELT b Xx—Ya VEDBETIBLEILN
%. LIz 5T, BEBICEBT 33T ROoREMRE &
NAHIZE8(b) DIE 5HK 8(a) KD LIEETHS. &
5IC, T hx— a VEMERL BRICEREN 5
B 55<, EEEORGEFREL THO ETIR
LT, Thx—Ya vz EHhdT 20 08X E
BEEREIC RS KWL #EIN 5.

5. ¥ & &

Fhx—YvavEgrRgEIE L EENEL, B
WERNICHEN T Oy JZBAL TERETo . BT
oy J7OEX L, #A7 0y ZICiRT 3B w BLU
HERSADOTIHE 2 EL T B TREEITY, #TT
Oy 7 ZBE 3T b 32— 3 VIEOBMDOWVTEER
NNz, ARTHRLNERELTICENT 3.
(1) I8 wHT b 2= a VEOVLVTALA XA LD E

KEWFEICIE (w> )), BRABEF M Xx—> 3
VEMEET BT LA HRE Nz BREET b
=2 a VEMIELBE, BERCBVTT
b x—2 a VENERT BIBE, ThERx—Yay
WHERL 1%, BRI 3HESHNEThEIE
gqant. FrX—YaVEPHEETEONR, #
DAL RETIRERBCK>TT hXx—Ta
VHEDORIGHOREZETEY, FERIGHEH
MEL TERKET 757 L—y a ViRic o
BlehEZILNS.

(2) BTHROBKIC BNTT b R— a3 Vih HEIA
ENBDIZ, 2 HDHED S ERL I-mRIKE 5L
WEBETHBEORFZZRL, HL06 T
HEOPERHERIC & b RFTHSEIR - BERED
RENB/=, RIGEEHNEICEINT 37z0HL
Z26N03%.

(3) BB wHT FF—Y avEDOELYFALXAEDE
INEWVIBRICIE (w < N, BAEZEET b 2—
YavERmETES, FhER— a3 VENHER
IKEZRBICBWTHELNB RV ZREIL T
T ehMERE Nz,

E &
FEBEITICHID, K2 EHif K KEDWH S
217, TTIATRL MERRT 5.
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