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Time-Space Resolution of the Atomization phenomena of
Viscous Monopropellant Based on Image Processing

ITOUYAMA Noboru™!, SATO Tomoki*?, ITO Hisayoshi*}, KATSUMI Toshiyuki*, MATSUOKA Ken"
and KASAHARA Jiro™!

ABSTRACT
The atomization of monopropellants is an essential factor to attain their reliable and rapid ignition. High energetic
material-based monopropellants have higher viscosity than conventional one, hydrazine. The property affects to the
difficulty of effective atomization. Focusing on SHP163, a high energy monopropellant, our group has
experimentally investigated the atomization mechanism based on high-speed camera observation and the image
processing. The present study would like to introduce the outline of our activity, the methodology of the image and
considerations obtained through such activities.
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3. WRBIUSBE

X 2 |ZBREE/E 100 kPa.abs 33 J U8 20 kPa.abs (2331 5 SHP163 OMEFRBR OMEMTHE R A 7. ()OMEEBATE 0.5 s Hiix
OWERE T2 &, BRETEOBEWZLVEZORER 2D Z LN bd. Eiz, BEEROIMIERIZEE TS &, 100
kPa.abs 4ot Cl, MEZHNT FICHETIZ SN TROWRRAENZRELNAS R 515728, 20kPa.abs BE5E ClIbieny il 7e <l
2y B TREMRICGEWEIR CEZE SN TWA Z ENAEZIT b,

DONT, K2 FENRTEZA ORFBREICER 35, REHO T 7 v SBEZERRLEHE 0.5s 20D 0.75s £TOWY)
il, FRAAR - WA TROIEIRS EREZ PO & T 2 EEREOHE (1o) ITHYT 5. EERKE 05s 225 0.75s
R LB, EEFREFNISCIE B S Z OIS EFIREOEENEITL TV D LHB SN ThD.
ZXA FIORTEEB IO 1o 2T 5 &, BREIE 100 kPa.abs [ZBIT HMEHEM S HEMEFEZIZE B S LERELE 20
kPa.abs DFER LV b RE S RHBIMIC o7z, HERAIIIEMEONBMOESWERT T2, 2 OFEERHERT 2 R
RWREN & ST BT A—F L2 B, E77, BRBEE 100 kPa.abs TOWEEE TIIMEE A B L OMEHERZE OE N BREEE 20
kPa.abs L0 b K& R MM, X2 FOOERLE S R S EFRENRINO R NOBEFRE b —ET 5.

IREH D K& STV TIIMELERZE Tl T 9 2 HHEMEN D2 D238, O BB b kil 2 Bk 9~ 2 iR R 2 e i
Himd D L CEETHD. T 2T, FEORMHEIEIZR T 2 EEA OB LT, @il ~7 — U =2t (Fast Fourier
Transform, FFT) &9 Z & C, FAEBALT FAEEH Lz, K2 Hdiie, "EERGE 0.5 s 05 0.75 s DMEFEM DO
MR35 FFT WS R L LT, &4 OFEFOREEARY MVvERT. AL T, 77— 25035000 &, 7—X
DOEFE I EEEDS 500 uys TH o7, LD, WAL SO HEEIL 4 Hz, JEIREROH IR 1T 10,000 Hz
Thoto. KEAKERIZER TS L, BREIE 100 kPa.abs TiE 8 Hz ik, BRBEE 100 kPa.abs Tl 12 Hz BifE D3 e K D2
TEGREE & 7o 7o, EEEANIE S & & EREHIN & & b ITIRERE OBAMEm ABE S, 2 OB R XEREEE CH
IR 5Tl Y, BREZE 100 kPa.abs D505 ANV RN 23RS S e, TRISHRZ EMEIXE BNl s D
TENEL, FWRBRF OB BT . AREART FAOEWKER SN ENS, EEEROREIREOJE
P ETAENT © BORL L R D IRFZE R 3RO A B 72 FALCE L TEHTE 2 AMREENR H 5.

PLED XS, ™A RAE— R AT BT 5R 4 s & 9 5 S FEEGE AT & RS0 fRIZ L D, BREEDOE NI
X % SHP163 ORI DR D72 Z2 BUEAICFE T D ICE - 72, L 0 BEESMROFEBRSLM:TIE, BE OIEERE A K &
72D Z ERBMEDEFEHENRKEL 78D 2 LT, MBEAMAALOEENIREL RDHIERTRIND BOD, EEE
ORI TN LI DB 2R LT, BHEMRZ SR L, ZOBERICHOWTHEICELR L THL. AV NV—F OB
HTIEY = — =TI, LA 2 VRE 0 LA — 3 YV BUS K AR O BRSRSEIR O ERZ N G2 TH 5 whe
PEZEE L2 2, Zhud, BRHBICKPEA DB 2T D & W) 22 ThD. §RIE LIk L2 — g cah < ik %
HBET A5, HIETEEAR & OMAEERIZLY, FRGO®|Y Icx L CEANIG 28 ESE 5. ZOEAWIET
WEFAR & IR O 7 Il &, ERENDR7 MV EAERIET A E 2D, 2o T, —~EEDOKIAFIZ SHP163
BEFEINTHEERET D L, [URBERE CIEf L LKk s —EEEOEBARBENNT L LD, ZORBRIRET
BB TNERAEORNEAR R & EE AR O TR I NI, EEARNEC L TRES B LRV ERET D
&L FABNISINTREMELREC L3 5 . REIERE T E MR TISHE TR LT L 7280, HAWHE I b IE B 2 iE - T
B> LT FER, 20T kY, ERERERYIHIOECTREDS TR HE ST, EERARTOR L EME R
SHBLL e oletBEZ bz, 225WTC, BEEEISKHT 2EFEM OB ONTERT L. HHOEKN LI B D
ATz BEROTZREREFZE TR, HOEHEIL O S EFEDBIOREE L5 5 H S 7R & 525 Uik
i WA A TR, T OBMCARASAZ B E AL, WTH LIAD HNZRENEEFE RS DOEE 2 o2 & THIEN S
OBREEL VKL 222 LT, BEENOIFINTEZAN/NILRDIEIMPREINTWS., gk LicE By, A
WG AR T35 2 &, MEERFELOBR A% O - HEOMIEIZEZ v 35<720, LA bNZBRESEOH)
JEER & ZNICHE BHEIR TARAET S, IS K 2EBEAORMENRAE LT aMREMES R Sz, L L s, K
BEICONWTIE - EmIcE > T, 5% OBIMFERCHERN RN EE L 725,
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ARG TIE, BkED I HEER] ORI 22 BRI L AR 2 11T 72, BRI LR G DRGZE R i TIE OB 2B L, FiL Ok
Rl EBEEF LD, YSTIEB LOE LN RIL SHP163 ORERIFERA > ¥ = 7 7 & ATkt O XAl % & 5%
Y2680 — N7 =2 LURHTE L REENDH D, £, FREOERMBIT TIEE RS2 2 LT, 4FHER
1ToTEHFEMATT TiE72 <, break-up point DFFER ENMAFHFTE 5. 7272 L, AR Tl 725 5870 L3 F I5RGEEN A5
ThbHeH, S%DOBIMFERLEIN LEROFEBRDHND.
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(ii) Injection angle
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%5 2 X, kb mi{GOfENTFER. (2) BR5EE 100 kPa.abs, (b) Ei5iT 100 kPa.abs,
() "EFEBIAT 0.5 s 23T DML ORE T, (i) MEZEBIAAT 0.5 s~0.75 s |2351) HMEZEMA OIFRIEE, (i) () FFT 1T 5.
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