ISSN 2186-5647

— HAKEA A pE AR A 5A I 2440 o] 23 s 2 (2021-12-11) -

2-14

LB O K AEFFEREIIR O =Wk SehIFHANZ B3 A58
ARAETGD WH A AKAEET AFE BAAEL LI
ARAFET BOE—3h RARAETGD 4 Wi BRAETGD %E 5

1. &5

AR, HIERIRRE b ~D%I5 & L CBRERE A
ICENT-ERT ¥ OB ED 51T
W5, AV I OEGHERIT40% %
ZTWDHEDOHTIREIVTN DA, B 58
ROBERELT, V=0 "= EHENT
W5, U= =2 DRA Y MIRIRABEC X
DEGBEAMZ D Z LN TE 52 L, MRk
OB O B L0 BERER A ) X
52 ENARERR SR ERRT BN D.

7TV — oS — o T TR REE T AV
T4 2720, FiEh A R CHLIFTREERE % =D
PREEHIR) 25509 2 B D D . BRI EARIL
DETe & BRI N AIEIN RS 720, ZE LT
KRR 72> CL D, firp sk FERe % &
ZDRFICHER T eb b 7T X< OIRREZ 1
BT 52 LIIEFICEETHD. 20 LD 7e#
SN D, TRENFICRT D KL D ERE &
FRHCHT O BRI OW T, JeATHFZE CIIAAEE
B D BETEC B DIEEE 72 8 A A — K H
AT THREL, SWTE{ToT&71). T,
SIRITCHNCHEHECETE S D B E 1 DD h
A T THRET DD TIE, T ORE A D IESHE
DIERMD B ZIETND Z LR, BRTHER
DOEXORME ) OER OB BN O R
HICOWTTFEBREORS, #EL /S
FEEH > TWAAREMEN B 5. AWFZETIZZ D X
D IR FD, mEitERE TIIIUT D BT
DX EBERET VR B L, RS-
R O ZRTTH 72 R S OFHAIOKET 21T -
7o ARWE CIEEITHREE SRR i) b
TR D SR TTIAR O A% EE T 5 THEIZ DN T
w7,

2. EERRIEE K OER L
FERIEE O E 2 Fig 1127, FEEREE X
ERENG IR D KRk E B TE D b
DERSTEY, BIETAEZ NNy T7—H
\CFHE U T4, B2l a2 Licko
TEREIZERT D ENTED. TA Y
va VENCRKT T T RERE LT, B TTo

KAEHEB O Z @l E ) A 7 2 W T
75 OBIERZAT -T2, RFEFBROFINETIX, H
AR RNDOEMGLZER Z Ny T 7 —H T |T
EEDENNIRDETRHRELT 4 LA 7ULA
VxR L —H—LDOEFICEY, BRI AR
B L, T M7y g oz b5z 5.
TA N v a O EREOTIRICSH DA
U7 4 AT Lo TENHE ST A s
va rDENX, RNy T —H o TNDETN
1IMPa®Kf0.43MPafe i & 70 V), BRIE ST A
U7 4 ADEEOHIT1I8.5m/SFRETH D, B
BB SN TS LTMRICA = v a
v aAd MiZamsFE L, — kR aA MO EGE
HEWr9 2 Z & THRAT T 7R ST 52
W oA MANZEEEZEIN USE S 5. iE
TRV F—T60mIFEE & e > TN D, FLFER
DEEFIT bR 2@ L CElE A2 1T- 7=,
Fig 212 A8 CHWBIE R 2 R"T. 20X
INTHERT D 2 HF WG 2 DOEEE T A Z
(Phantom Miro M310, Phantom v2512)%
VT, 35000fps THUEE K D 3 IRILHITR TR
DWTEIEREIT- T, ARG BT 2 50
B4 % OpenCV % VN CHULFR9~ % = L Tl
% 3 IRTTICFHERL L, iE OB Ok 1%
s L7z,

DAir cylinder ®M310High-speed camera
@Buffer tank ®v2521High-speed camera
@ Solenoid valve @lgniter
(®Test section ®0rifice

Fig. 1 Experimental device
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Fig. 2 Observation system using two high-
speed cameras
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Fig. 3 Typical series of imagesin the
bottom view
(The mainstream flows from left to right.
Camerais phantom Miro M310 and
frame rate is 35000fps. Gas is Air and
Tank Pressure is 3.0 MPa. Orifice
diameteris: 8mm)
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Fig. 4 Typical a set of captured image with
two cameras ( (a) view A (phantom m310)
and (b) view B (phantom v2512))
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Fig. 5 Method of image processingin this
study (a) Binarization (Thresholdis 25
a.u.in left figure and 70 a.u. in right
figure) (b) Centerline detection (c) Grid
drawing
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Fig. 6 Reconstructionof 3D shape of
discharge path
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Fig. 7 A series of three-dimensional
deformation of the discharge path
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Fig. 8 Effect of gap of measurement points
on total length of discharge path
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Fig.9 Comparison of discharge path
length with Kim's formula
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