The Japan Soci ety of Mechanical Engineers

3158

B AR a8 (B ) : W3 No. 06-0247
72 # 724 B (2006-12)

Ay MEEZICEITST b x— a3 ViEOBREmEIE"
(RS FTHAE H DEZE)

AN #HOER*, Jayan SENTANUHADY™
B W g K/AK H K"

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 ~ Pl1: 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, § (mm) 17.5 (Plate B)
15.0 (Plate C)

Table 2 Experimental conditions of gases.

Parameter of gases l Driver | Driven
Fuel H; H,

- Oxidizer . 0, (o))
Equivalence Ratio, ¢ 1.0 1.0
Initial Pressure, po (kPa) | 100 | 20~ 100
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#BE#EE A X5 (Hadland Photonics, Ltd., Imacon 792)
RRWTz. 3 RO RRIHS AR TR 50 us
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Fig. 4  Schlieren photograph showing re-initiation processes of detonation wave (¢ = 1.0, po =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, po = 20 kPa).
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Fig. 5. High-magnification of (a) 4th and (b) 7th
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, pp = 40 kPa, x =
10 mm).

UT=HIBE S po =20kPa DIFELAETH S H, #l
EFL PT DAIE TRESDI EROERIK D BN TA
Frru—TOMANEESHERENZ LML, RIE
LP7 DAIE TR T b x— 3 VD EBBL TV
V. JIEFL P8 OALE TIXMZE DI B EH b RizH—
BTz ehs, PTLEPSOMTT hx—a VD
BEBLIZEEZEZLNS. LEN-T, HEKEDH)
HAES1HY po = 40 kPa & B WVRMA T po =20 kPa D
EEWCHRL, XUy MROSTF b x— 3 VEDOH
BRE R COBEEIZE.

K97 HB8XUK 8 LRICELMFICH L THESN:
TIRERETHD, ThR—Ta v EHEEXDH
MiaEh3. AUy MRS T Fx—3 g VA ER
BENDETOEE D, 1T XV v MRX DK 125 mm
L RME B4, B6 IR LT D,y = 94 mm ICHANTE
V. Efz, Fhrx—Ya VELNEHET AEENRN
BRICOVWTERK S ICRLEFAEE EEFET 5.
HERSEDOWHENDEOFHICH L TT b2 —> 3
VIROBRBESENEL B FERICOWVT, XDES
ICERENS. ’ ~

FIHAE ST po = 20 kPa DEMAETIEX, K6ITTRT LD

— 347 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

3164 2Dy MERERICBIT ST b r— ¥ 2 VEOBEBGRE

50 mm

_. Slit-Plate
P6

P7

® Re-Initiation

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
8/A (¢ = 1.0, po = 20 ~ 100 kPa, x =
2, 5, 10 mm)
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EHTE R & — KL TRIET 5.

iii) 0 DB A OBEE T LIBic <y
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Tha.

(2) [EIFFEERNE & RIPTERRE T4 U - &8 O3 5 0
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TEBO=ZE N OB % TP THEEIE, SS & TP A
PLE EDRIF-RTTHT 25/, THHE
HISER - BEREL RSB0, Ay MRS
HOBEETT M x—Y a3 VD EEBE NS,

(3) AV MROST M R— g VD EEBT B E
TOWERE D, 13, XTI S /A ZRVTHETS
BTENTES.

E | i
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