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<Abstract>

This experimental study describes atomization
characteristics of spray-spray impingement. Effect of
the impingement location and angle on the penetration
and the sauter mean diameter of the impinged spray
were Investigated. Experiment were performed under
ranging from 50kPa to 250kPa spray pressure, ranging 3
0° to 135° angle on the penetration and free spray.

In the case of this experimental, sauter mean
diameter Dz tends to decrease and duration of film
disintegration tf to decrease, when spray pressure and
angle on the penetration is increased.

Sauter mean diameter Dz were about 202 to be
smaller compared with a free spray to jet-jet
impingement and 30% to be smaller compared with a
free spray to spray-spray impingement.

Key Words : Atomization, spray-spray
impingement size distribution, Ligquid lumps

BAlele] BEI M2 25 3oz 2AE

NAARY WPt A4 Aol $E £ 718 4%E 2o ey ¥ ohug, 34 3

U dge] SA4d & 93%g n 3
HE- 7180 A87F dAa4 oA AH

M} @7t Jbssictan AzE,
AFAA FEvIYste] AFole o-A ¥
2ol QolN BEU, REFEF, =FET 24

A8 MBI AE BB #d - TiF
MM AR R BRI ASM(YE) KA B
705-037 3 9A FF P76 1737

Ok DEINACE AN B8 TR #ds
376-8515 HA FER W4 XwE] 1-5-1
E-mail ‘arai@me.gunma-u.ac.ip

Prof.,.Dept. of Mechanics Eng., Yeungnam College of
Science & Technology

1737 Taemyeung-dong,Nam-gu,Taegu, 705-037, Korea
Prof.,.Dept. Mech.,Sys.,Eng., Faculty of Engineering
Gunma University

1-5-1 Tenjin cho Kiryu 376-8515 Japan

—41—



g A0 fliixell 21 §F kAl 444

SOl EHGet)E FEAA BEe EAE =
AR AGgE Aolglat) K-F(Spray hole)]
EE ETHIAA FEAAS AT FH9 F
of o|gt ofav]x}le] HHo] FwalA Lo B
o ¥EAsE7 dojdds A Aok =
7HE™ EAEY] v sl 54 oA B9
HWaddol 5 JAF F718te o) Un

ol wHFFol & (droplet)® A3 Zholl 4
Eak7F Q17] Wi FE 52 Y[ 4 F
=, M, AEE Fo Aol U7l wiolr)
o|9} ko] FB-HF-Fo| nAYA Alojo] FEF W
3 Feo| 43 AFe 5A4& AFs7] 93l
AR e diFd FEAFSE 3 AT Rk
91!:]_‘3“'5}

ARt o8 FEF VY ditv HF(et)
= AUFTE ANAAM v HE FAA7IE B
o2 AFHO oy "B F(spray)?] HEFE
of g A= Ao Qi) welA] BRI %5
Fol| BFFol AHFRM)ol AvLDs=rt &
< § A (amalgamation) 3t 7= o} %] &9 & of
AA &= @Aolt

= dFdAM e 7tEd 7889 EFIx=&$
ALB-8te] FEHHE EH-F7(et-jet), BF-
¥ (spray-spray)& Yo AL FozA
TEYT 59 HHEdHed v JEgS A}
AT £F9 4IFEL FEE EFY ¢}
EEX, e 2k FE4E 9 FEHAA
el FEF EFUAFoH &FAE/} g=
ot gdEtM 5o FEGE FEHXNE W
AlA AYete FEF PagdHol o g o
&S v Jho disle MxE ZAMskSch &
o HA3FEd v dFE de Fvide
Y59 styolt}t RAFoAMe EFo A%
e | 7]ZXHQA ATEA o]AL HYH
L8 XAEE AE BHOE %Y.

2. d9FA R A¥EH

Y1 A Jge ol & Agoa
AMe 7HE-d7| 8189 At EFIA 2§ A}
&3t AF71AA Jigte ¥71E dadAa
W= Bulo] A& A (Smple liquid)E 270 €]
14 E (Pindle type injector, i YA 3 13.80

Hd %% 148(cm®/min)) 2 A} A}

Controller |--— - IRetarder

Strohoscope |

1
L

Compressor T
\J

“ 7 Lamp

Fuel tank Litia

Generalor |—

{ Recelver g

]

—EI el RN
et == |

‘{Lnser transmitter Hﬁ

Particle Analyzer

Camerna (Malvern 2600)

FFig.1 Schematic diagram of experimental
apparatus

o] RIFE:E ¥AIYE, #5F9 FENA 2
FE4ES o5 WAL JAEE 59
o} & Alo] A X (Controller: Sokken, P-SC257)
of 2|3t EAIF7] € FEAZIE Yoz =
A AES Ho Qo 283, oz
A AT AlEdale] vy} nge AlRow
#FQ3Qom, FAld FE5F 59 HFE UH
R UYE B¥E FAH3A.

E5e Had4d % = #¥e HE g 3
¥ (Fraunhofer) 3]#“4H(diffraction image)ol] <]
gt FAd= YAEMA = (Malbern 2600C)
- Al8-3F o

A E 7] (open—close) M2 (pluse)4l & ol
Digital Retarder(Sugawara,RE-306)% A&
AIAA A= 3|4 Fxe] 9% E & A(Trigger)
Ao o3 EFE FAAIA 9o Az
Sauter™d ¥ 9] 7 (Sauter Mean Diameter: SMD)
o S48 A, o]l A (beam diameter : 9mm)
© €5 Fo dgto o2 FisrE s
Rew, FAUL F2go) ojre Al FZ YA
o Wddgoltt. AlE A= ol €lis (ethanal) 7}
S a-(distilled water)& A}-43}% o),

—492—




SRR REMO R Erk Lal Al Al23 (1998.10)

pEi Ji 3. 4% A9 @ @

) Q&:{;ﬁé %’:5-‘.?:'” |

/T

3.1 FEWA o § vHs v P
a)t - sEY A5

aAY4e E7-E7oA ARdAE EFAZ
S AY EF77 AEFE 89S 1 vYHy w
& YHEW ARRlolg, SFE4 % =90° %
2] Zy=2Z,=10mm=N FAE P=250ka2

EFI nozzle " o
L] - ﬂ. % ﬂ L]
Fig.2 Details of the nozzles Feld

73

=e

Y2 A%l ALEE wZe sjgwo|r).
JHEA7| 9 EFIE QAAE 24, w29 MY
0.8Ilmmelt}t. ®A}7|kE 25ms, ®ANF7|E
50HzZ A& Aake]l $ALQL S 50kacl A 250
P2 2 WBAA AYL shAct. 21Y3e 2749
QAE ZHE $EY BT A5E2EL e 0.2ms 1.0ms
A waolry, gt 2EZE:, ZRZE 2zt
4 eFoA &8 EF9 nAHzA e A

o Z,5 BRo Wi AL 2 24

Ga

7hx1 8] Ageltt. el Spi= <AAH NO.1
AN E£EE EF7F FHHA =€ & w7H
o] Awlelt} T 13
1.5ms 5.0ms
Fig.4 Photographs of the jet-to-jet
Injector No.1 impingement ( =90deg, Z1=Z>2=10mm,
P=250kPa, f=50Hz, =2.5ms)
AR A
ALRIo A 2} o] xEHZA EEEH A&
1 g N7} E571 HA ¥ EF(AF)AEz 5
Injector No.2 0 ojle}. o] HHE AEZFE AAL 45 vH
' : J V| ‘ I 3} 548 FAEct
2| S FEdele BRI, FRAY 2EE &
| o= & 943 (liquid lumps)® ¥ v, A|Zte] 7
N Hotell welr a2 daes FEFY FAWHE e
= 2 FEEC BAHUA HFHoEE BYY
7 A vl Al@ o (droplet) o2 Wt} o] o3
. 9 4ol FAd AHolgl AZiEHw, <y
\,,) L FAge e o] olupe] o] Yojydria
‘,.*" Az} o},
faser e ™ b5 -5 &9 4+

-5 BF-85dAM 59 AlmdArt
Fig.3 Mutual impingement spray system J25&¥ " v|§3} RFE Yepd Apzlo)d.
and its parameters FELE 0=90°2EAZ1=Z=50mmaN ¥



AW Rt B 4 AV (R B

ARQER] P=250kPa2 $+7 §-olt} Alzlol| A 2} 3lo]
TEE AlRdAeE Ao BEFAMHoAY 5
of FAlol= Zle 457 R O giEd F
239 nYsl gL BF-EFY FE
H| 3t Y7} Howm aF+E FEF 4%
gro g 9Ed(membrane fission)s WAl HY
HstA mAF gHor Hof i

12.0ms 17.0ms

FFig.5 Photographs of the spray-to-spray
( 8=90deg, Z1=7Z»=50mm,

=2.5ms)

impingement
P=250kPa, f=50Hz,

11.0ms
Fig.6 Photographs of the spray-to-spray

16.0ms

impingement ( 0=90deg,
P=250kPa, f=50Hz, 7=2.5ms)

Z['—"~Zz=5{]mm,

£, AHApole] FEol AelMiE 1y5eh 3
o) A ojHo] HWow FEal: 299
2963 ol At oHo] Az mH7E 7
gol 9dsl 2ESE A9 o oupe
gauA g, v Lol malsh ge A
3 Qe ey o A Akl Aoz
Qo WolAsti, tufolst e oxow i
A5 o) het,

3200 v} o] el A 3H

FEol oste] HAQ outo] Azto] X ol
e} e dHTos RS ANS A
Aol oate] %8},

o714 ezt Hele HFIt FE
s Alzke2 e ofutel g4 HuA 2
o) me|Rop g sh=Ao] molu|, ool
QA3 molx %& w zx|e Azhe ofupp

A A2 o] et
B R S SR
Ethanol
1 21=Z:=10mm 1

Duration of film disintegration Tf ms

| G SRTENARES VST N (SRR er Ly ST
0 50 100 150 200 250 300

Injection pressure P kPa

Fig.7 Duration of film disintegration for
jet—to-jet impingement
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