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A Numerical Study on the Spray-to-Spray Impingement System

Gwon Hyun Ko, Hong Sun Ryou and Seong Hyuk Lee
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Abstract

The present article deals with the numerical calculations for the inter-spray impingement of two diesel
sprays under the conditions of high injection pressure. The Wave model involving the cavitation effect inside
the nozzle was used for describing the atomization process. In particular, a hybrid model for drop collision
was newly suggested in this study and compared with the O’Rourk’s model, which has been widely used for
diesel sprays. The impingement angles of 60 and 90 degrees were considered for simulation of non-
evaporative diesel sprays. The calculated results for tip penetration were compared with experimental data
and the Sauter Mean Diameter(SMD) characteristic was analyzed. It was concluded that the hybrid model
slightly shows better agreement with experimental data than the O’Rourke’s model. However, the more
elaborate study should be needed for better understanding of spray-to-spray impingement phenomena.
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Two parcels may collide if and only if they lie in the
same computational cell
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Table 1. Threshold conditions for collision regimes
3. FTAGHM=A
31 BIEY XREDA

2 oAyolAE sii=ms 2 AgE vlgseg
of Ue Blg4 A5 A8 visd ARETA
S FYsta Allocca 109 L@ dzot 45 v
a&tR T AlEE AZ T Tetradecane ©|W AR

o Huj 98 Mpa i EHOIE 0
17 719re] 24 Fog PAlE R AHe
Al AT Fol 4P 4 wmHd
o} A}eE o W52 E 2 Reitz 9 Diwakar 22V
3 Wave ZEO0|v] wEZUlo] frFol i FFS
ZAMSFA T

kg oo
oo 2
o e

g

-
ol

fi

> L
ficd
tlo

2
Sl
)
°
%9,
12
JJ.;
iy
N

ok ox ol e

Lorr 2ol off n®

&
r\:
d
Rl
B
N
N
pic
M orir
>
dp ;
bt
i
M
X
o

Jo
e
el
ock:\) oift

2,
o
o,

~,

>
A

[ens]

[\*]

(.
N g

3

o

9115

¥g ok 2
£

e

5{1

o

S

>

2 (o 10 K a2
AU
ol o

41 T ERHSo) that A (oEIE )
A4 P EEE Y
) R B o

Q
=
@l w5 o



g

Tip Penetration [mm]

SMD [10°m])

~

)

g, flo

[‘«[TI.

—c

e o o ot

oX o o
ko di

>~

-

it

b |

N

b
Ay

|

z ¥
O
=
A

ol

wm =

2 o ek
o,

¢

E e} Experiment [ret. (10)]
Wave mode! (w/ cav. model)
20f - — — - Wave mode! (w/o cav. modei)
' —mm— Reitz and Diwakar model
Elv o
0 i 1 U Y
0 02 0. 4 06
time [ms]
(a) Tip penetration
00 at Z= 20 mm from the nozzie
o (o} Experiment [ref. (10)]
sof —&— Wave Model (w/ cav. model)
[ - —= - . Wave Modef (w/o cav. model)
[ - —& - Reitz and Diwakar Model
60}
40 :— 0o A g B A
e} o &
20 & .-
0 [ .\ -‘AL -l 1 " -t
0 02 0.4 0.6 08
Time [ms]
(b) SMD

Fig. 3 Calculation for the single spray
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(a) Experiment [ref. (2)}
Fig.4 Comparison of the predicted spray shape with the experiment for 90 degree case
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(b) After the inter-spray impingement
Fig. 9 Predicted SMD for 90 degree case

time [ms]

Fig. 8 Tip penetration for 60 degree case
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(b) After the inter-spray impingement
Fig. 10 Predicted SMD for 60 degree case
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