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Spray Characteristics of Impinging Injectors in Crossflows

Yoonho Song* - Woongu Lee* - Kyubok Ahn*'

ABSTRACT

Spray characteristics of the impinging injectors in subsonic crossflows were experimentally studied
and compared with the plain-orifice injectors. By changing the impingement angle (60, 90, 120) which
is the same orifice length to diameter ratio (L/d = 5), spray characteristics were investigated. In the
view of the top view from the impinging injectors, as the impingement angle increases, the liquid
column breakup length in the y-direction was decreased. On the other hand, when the impinging
injector is viewed from the side view, the breakup length in the x direction is smaller than the
previous plain-orifice injectors, which mean that the atomizing performance of the impingement-type

injector is better than that of the single-hole orifice.

y BA Patgon, 7€ dF gy e

FEA 01[35& Eﬂ;:‘@m AEA APHoz AFsRt =

5 o2 ZE7He0, 90, 120)2] W3lol| W A REE
WA e Eddo] As md

Ho| FEF EAV]E side view 7|FoE

Bwgol el RALolutt B gastgon, ot @

Key Words: Breakup length(Z2820]), Crossflow(F2&AH, Impinging injector(3E3 A7),

Impingement angle(3&7})

LM B Wes o] &3t Aol FRAVE mYs I &

e o3 BEAIELS FxUF ey, o

ZFEY BAVIY AS, T AAAEY TE R 24 dHe] gAdo] fEditte EAE W&
of A=A Ao o] FLFATH

ZR8tn 7] A 2R Taylor[l] &% 24719 S48 HIA

121 A}, E-mail: kbahn@cbnu.ac.kr



A7}e, Ymte] o AE FAE olgHow
At on wak o2 AgAoz v wshyo)

Dombrowski and Hooper[2]& Y& % SF/F %
o B3 A4FH ATE FPsAeH, F AA

o

AT BN F4sE A R waves
Al oste] BREAo] AYATE ATE
B3 Heidmann S[3] F AAGHIF GF
AL 71eer FEHE AEY vHs EA
< 2892 AAd), LI AA o o]
(L/d), A E 9 710](1) A E 9 _/i:al(U) = B

T(20), ®HAYY FrE BUAT HF

7_1 =4
4 A7E FASAT. oAY FEY BA

0

2
e
o

(o3
il
Y
n:_n_,
ru

mek ol MgH AT

ZEY %A}ﬂ ZA o] w3t
ozt TEY &
& FIFoZH

FHEA &

e
A
Mo L

_;$r1r

o2 B

o H

e
-
o,
2 N N
_ﬂ
H'u J

tlo
T
=

[

i d

=

"

I

ox

o o
o

N H oA Z

h El

Loy o ok
o
aY)
>

>
=

hins
ofj Lo
mu 2 At o

=2
Ny
% 1o

ofl
©L
2
2
m
B
N
to T
o
o o2 4
i"l',

N,
rulo
rui
X
>,
fof

AZE Aol 4

Ji
o
i)

AR A, 71& A7l d9F FF
oAl F2ARA AFAA4]E 1HE °] &3
o EA1E BE, FFA SEF EAI(like
and like impinging injector)& AF8-3ATE A A
AE FHoZ AWWes Fd F584& U=
7] fste] 1k dSV1E 45d 371¢ dEd
olElE ol &3ttt BA]o FX1A
A-getow, BAb
st ZAROl FEFESAH AY
ettt BAbzdd we &
S dstHE 14 FhvEl(Vision Research,
Phantom v9.1)& ©o|&3t &3te] omA & #

- XL o
- &=

14

>

[e)

ofr

il
&
12

ol

3

f

2l

n tlo

_?_
]_

[
o

[UEE 2
LU
M [o

stith Fig 19 A4 FEW EATI9 )
EUS et FE2(©)°] WSl w
BREAC] ofgs WA Folus] 98
E4& 60, 90, 12052 HAE 3T Table
| S=43 ZA1e ARAREe} d¥dxAe
del st

-

|

i Chamber

Nozzle i ‘%

iz N\ i

Table 1 Experimental conditions

Fig. 1 Schematic of orifice geometry.

Top view
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Inj No. C-5-60 C-5-90 C-5-120
Orifice
. 0.5 mm
diameter(d)
L/d 5
angle(©) 60 90 120
P [bar] 1,2 3 4,5, 6
Air velocity 50 m/s
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Fig. 2 Liquid jet images under ambient condition

from 1 bar : a) side view, (o) top view(from
top to bottom : © = 60, 90, 120)
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Fig. 3 x-directional liquid column breakup lengths and
normalized by the orifice diameter

Figure 4% side view 7|2 % Photoshop
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