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A Study on the Velocity Characteristics of the Spray Formed by
Two Impinging Jets

Yeon-Jun Choo, Kwi-Hyun Seo, and Bo-Seon Kang
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Abstract

In this study, the velocity characteristics of liquid elements formed by two impinging jets is analysed
using double pulse image capturing technique. For the droplets formed by low speed impinging jets,
the droplet velocities are higher with smaller azimuthal and impingement angle. The maximum droplet
velocities are about 25 % lower than jet velocity. With an increase of azimuthal angle, the shedding
angles increases but remains lower than azimuthal angle. The velocities of ligaments formed by high
speed impinging jets gradually decreases with an increase of azimuthal angle. The maximum ligament
velocities are about 40 % lower than jet velocity. Higher impingement angles produce lower ligament
velocities. The shedding angles of ligament almost increases with the same value of azimuthal angle,
which implies that the moving direction of ligaments

point.

x
I

fu
N

el
i
= g

o o
o Hox

-jet injector)7} o} o
A 7k A
Fig. 19 YeA RAAH,
g5, AEY HLv}
spray)’t AR =,
A Tofol duto] fFAH
2oF9] oAn(liquid ligaments)7}
g A= HRE WPsiHA
XA A A

A& AE o yAHE

E =

—_,

m

e L ow

2

Kl 30

(liquid sheet)©]
i
H o]

=
, O aREE

1=
T
Zagt

==

1

7}
=
=

4
=
of
o

¥

Agoista deted 7145 s
Aieta gerel 7143 e

A AF A3 5y

B )
e

e

1
o
b}

1

is radial from the origin as the impingement

a5 dFos dute] £AYTO OO e
A g £EOO0q gk A4
o] =LA, 1d A E s
of HEk AFE HAAAHA B
d wlFhyE, vt Ry
N R B

¢
T

Shid

&
=R e
An

o 12 o,

N
g ok
(43
-l

o o] 7]
A7h Fasirt
o o]F

EH
Ly

T

to

i
of
){«E 12 rll‘
o S e
off — &

o
oX
ok
oft

ol ek,
2% ARz
CERESRERD

Brox 7|z

e
o g off Az

H

ool X
2 o
Y
o H -
rlo %P
oo 2 R

-

]
AX

e 1g

u

2
£

o
o
il
i,

Zox oo 02 oW oM ogn 2o

M el N oot X 2 e m 2 oox 1o

2 g
~ &

rlo

{m e
o

R0
2

fm ofw

B

il



1 j ez 4% .MOf
,vﬂﬂoaﬂ&%ﬂﬂ%ﬁﬂowmo ey
— =~ — oF T L= ; -

M mw Mo PR - i M.ﬂ_%dﬁﬂl MWH]. ol M&l
: pxEslzatTRAE s oy Iy
Ko E g "W T e o TR 3o =
@ s o2 ¢oA;T]|7ﬂEOtﬂﬁ0Tuao‘#%o iﬂ .w1ﬂ
= o L & il .Tc7&o,|] mma e - — = 5
® g : g7 S B o aﬁﬂu\7,%§an@%wgﬂ s e
g < =% %o oo f He
s . = ST T o o Pori s | o
S = © E} g D e i n ook ' X w o il o i ©
3 W.G.m 3 b=+ m m.l ﬂnﬂq;ﬂﬁﬂﬂwm?i@Lamﬂoﬁww%duaoMﬂﬂ MS
i [ > == i
2 cge 5 2 ﬂﬂu%ﬂ7ﬂo~ﬂ%1ﬂ%@ﬁ,_, 5T
v 2 a =] .l o ~ X ] OA [N
© 2 4 ¢ S ‘& o1 %o = s N A — ol & 3¢
= o ¢ = c & -, B LN R o P FH 2
z = ED 2 g S0 R o W Moy B <
c g E m. TH " E o w 4 ol T oL Ywm,ﬂﬂ 2ol S &
. _ # 2o . ,
4M6®m e g = ifﬂoﬂw%na, m,rﬂxr%mﬂﬂm%%oﬂmm g .z
= T : S8f <avdkmhewi] G I i
= © (\m = —_— — iy | [ — . il
o 58 2 o Mw XN Jo <F = of o od = _&.‘mﬂ A
5 5 2le 2 8 5 ® = o oviﬂl L, Ho 0 | N E
S = g)iz = . << _ ﬂwyoalowom»ﬂlldo;]iao R
E wmw mMmA ﬂ/.v s.iamao iy OEOJ\_/ ir‘,_\OIMM < >
= —~ = 5
5% s e el +mw@g%%ﬂﬂ%x7ﬂﬂ%gaq&m
2t 3 2l » §a R é%aﬁ}%a_amw,%uh%ﬂﬂ YT ke 3
z W - B L:b_/org o = WO ,ﬁ ] g " Wu,.
C 2z 2 F : e
42 = - A R AT REEEesET 2
Z & i o FEEE BTG T R
~ & - & 5o WO
, " A
= o ur ek 4 —
: & O Oy WQ_IA, ooy
= mﬂqHﬂE, wW
8 g BB Wy = )
o vE®_®2, 0= o e
3 > e o = - N
FE O mam o Pl g R u.%
o= —_ T i
R 5 TE OYTIEM, 2T EL T o
E 5 - .
i : ; FE Tozier LN & °
& : - o Ml R Mooy . oy 20
hd! g P T 0T om — o T =~ g
¢ _~ ~ 2% o W 70
: < = b Ao 1 - B e iy X
LA ~ I Ed e } f I8 Lt
SR S —~ e oms B : ) ) — ’°
AME s A N = B A T K0 ®
~ 3 | oF Hm“ i) B Mﬂ, ﬂ,A) 11ro EE
Ez % @é@mo@n%@r%ﬂ g «
EREY A I & E T A o W oo w 4w o
ISR A1 s 8 , e <N o T
AR M A N = 5 =T - h A - &
g Tt AR > o A4 1 . . _
° : ..«....?...r.m 2 B E%JNHT o p o K ooom
. Rt R O
g 3 o < - .‘,nmﬁﬁ_[og 7o E _ﬂ Bl B =3
& 23 @O o o A2 o
) T o B m S T < |
TE N —
- KT TR KO S om
s T ook KT R B
= oI -

-88-



el

ofn
o, H

o oy 2
)

o

X
5

o p

A o
2

ox

& o

¥ ox
o
ol
ok
N

N o
oo N

1

*
£

o H o

-

32

O A A A B L o

=9

e -

Lo

p)
g
it

[«

)
R
rﬁ.mm
e
2 o
Q'L
o3

o)

RSN A A N A C T R R

©

off

X

«

U o

B 2ol o oo o 2 omo x8

o

(Inspector, Matrox)

g

[
EoM

Ly N
»

I
& ro,

Figure 32 A

It
Y3
ey
}

=
o

o)

o
o
oo
Ir
o7
2/ =
= g N o
Mo 2 R ook

o=
2
<1£

Ir

12 Oﬁt ;_EL‘
i) ox
o

ky {

"

o

Lo
=

Qo

2,
VEWL

= o 2
12

2
o

N
&,
lo_\g—m

o 4

g

w© 2

N A
[ D'
r

f

=
i
W
W2
O
=4
<
2
>
of
w1
N
A
[\
D
N
—_

L3

¥ o,

g
B

&

=

. 8

o o M

ox

ofN off

o=
=

o2
{
i

Fig. 3 Photographs of a typical (a) liquid sheet and
(b) spray formed by two impinging jets.
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