The Japan Soci ety of Mechanical Engineers

1605

AABME 2R E (B iR WX No. 05-1087
72 % 718 5 (2006-6)

BWNEREBEBAT DT b R—a VIROEENICET MR

AN O ORR*, Jayan SENTANUHADY*
B W =y A -

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
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. (1) 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.

Key Words: Detonation, Premixed Combustion, Combustion Phenomena, Shock Wave, Compress-
ible Flow
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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 I Conditions
Thickness of Grooved Block, L (mm) | 20, 30, 40, 50, 100
Width of Groove, w (mm) 2,5
Distance between Groove, x (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. Tiﬁf é;};; Oy £ OHEBR 921 2 [HOWER
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Fig. 3 Schematic diagram showing cross section of B BT x—a VIEOXEEEFRARS D, BNT
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Fig. 4 (a) Pressure histories, (b) soot track record
(L = 100 mm, p; = 100 kPa, w = 5 mm,
A =14 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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(d) p, = 40 kPa

(e) p, = 20 kPa
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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Detonation Wave —>

Jet from Groove

(a) L =100 mm

Re-initiation

(b) L=20mm Jetfrom 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/A~14.
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ZHROI %, BHS RIENT 2 DOBEEH LD
BEIE L THL EREORFEZEES. LEA->T,
Boduld E T HEEOIGRESNEE S Lic &
b, RFFRZEIR - MEIRETSH % Hot Spot AL
ENTT b R—va VELNEBBI N L HRTE 3.
X 8(a) ILRT X SICHDOREN L =100 mm DFH
&, ¥#EAD 5 mm &hE LY A XD 45T H
D, T b R— g VERROCER LB EOEER (5
I BEBCBVT, TFhx—Ya VERETERE
MWRELT b Xx—2aVENRRETIHEEILN
5. LIehoT, BEZCET 29 HEOREMREE
NHFIEK8(b) DIF 3N 8(a) K D LFHETH B. &
BIZ, T hx— a v ENHERL ZBICEREh 51
BiRLI5<, HEEOR 2 BEL THOHETIER
LTh, Thax—varvErEERBT30ICRELE
BEEREIC RS RNz EHRINS,

5. & & &

ThAx—YavEEREIESCLZANEL, B
WNERICHEBT ay JEFBAL TEBRET- 1. HENT
Oy 7ORE L, #A7 0y 7RI 3#EE w BXU
HEASARDHIAE N2 E (L T TREREITY, BT
0w 7 EIRE DT b Z— 3 ViEOXBEIC DOV T EER
FICHFNT. AR TESNIEREUTICENT 5.
(1) BRwHT b 2= arviEovly L XA &0 E

REWHBITE (w > N), BRPET b x— 3
YEWMEET BT e EREI N, BAEET b
F—=2a VEMRE LU RS, BERICBVTT
FR—=a VEDNEKT BIHEE, T hx—av
BIDHERL 1%, BRBIhZHEENZThTIE
Biniz. ThR—2aVEPHERTIOL, &
ORI RETIWERICK>TT bR~ 3
YERDORISHDOREZ KT EE, BERGHER
DL TEREET 757 L — 3 ViIRICO B
Sz EZONS.

(2) ETHROEC BOTT b 22— 3 ViEH RIS
ENBZDE, 2EDBEBISEIPTL HRIKE 5L
WERBETHEBNOR N ZERL,, Fuldh FTEE
RO K 0 RpTHaEE - EERED
RENDTS, KIGEEHDZHICHEMT 2D
Ezbns.

(3) BEwHT b Fx—>avEDvILYF AL A& E
INEWVEEITE (w <)), EBRBEEET b 2—
YavEIGEETET, T hER— 3 VIEDHER
KESBRICBNTHLNZ AV ZRIL TV
5T EWMEREINT.
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