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Wall Impingement Behavior and Droplet Size
Measurement in Diesel Spray

o] A 8 7 ow B & A F
J H Lee, T.K Kim, L S Choi
ABSTRACT

An experimental investigation was undertaken in a diesel spray to evaluate wall impingement behavior
and droplet size distribution. Emphasis is placed on the possibility of the application for new combustion
type which is based on OSKA-D type. Visualization were employed using optical scheme which was a
spark shadowgraphy to observe the behavior of wall impingement caused by diesel spray vertically injected
at the center of the combustion chamber, Droplet size measurements using Malvern system were made
to quantify the visual observations with the surface diameter of impingement. The effects of the surface
dia. variation on the droplef size during injection with the wall impingement spray are discussed. It was
found that for the wall impingement spray the droplet size becomes greatly small rather than the spray
without the wall impingement and the droplet deposition rate of the injection fuel is decreased as the
surface area of impingement becomes small.
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Table 1 Experimental Condition

Revolution 500rpm

Nozzle DN4SK1

Fuel Pump PFR1K
Injetion Quantity/Cycle 50.1mg/cycle
Injection Pressure 120kg/cm’
Ambient Pressure Atmospheric
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TMIGEIION PRESSURE
1 kgiem? ANVY

e LT O e S ST, SN SR DNV T g SR
t B o T e o i L i R SR

MIDOLE Lrr E el

(0.2 mmTAV) _/
1 v

Fig.4 Needle lift and injection pressure during
the experiment.

oldl & YHE dlz ot £5 Fgos
A% °?Jﬂ" #7-9 4%011147]‘31] AfH =

71879 AR} FH42 AEAL S ¢ F
Row, EANAIE 0.8msell A %‘%E’i"ﬂ =3
£ Zoeg FRHEY 12msTo SHE Ho £
FAGo] mgstn ok BANAIE 24msH-H
* FEYUE B 3EE BY F& dFe &
AEa Qe ol FEUY vhad dsiA
Blge #ies €,

BAFAALE 38msell A @A ARz 28A
2ESEFAAN BRE7 oA Got A &
ojA T Ao VL JEW ole Figdd
USSR & 5 dZo] 2% FA %t
Aoz ARHAT & BAANAE 54mse] £F
A% A7 o= Dribblingsll &8 BF 50
el gloh Figsel @AM EEAS
g d o},

3 d=15°]2L Z=199)
2FUR Ade



“ o2 - 2 - Has

%éf?éé%‘*i%?ﬁé HEREEA
3B ki nd 141
RS eL SERRRTE T 1
(2 LY AR
S 2130 3 TEFTTTIENY

vrod $1054R 0 00RE
SRERIAE o
MEEas
b o G FEEERES Bhee

HINnrieG %

iR IR (T
it LALLT S TLIE. Fre e 2o
3<§§@§°§3&‘&&{?{&3‘&&%Qé?@pg&{?§§<?§§g$§§%§§
SEERbensyos peRthBEYIR I 0 s bu e it
PRI IR iR itiiiititl
PR SR PR S Ry EREERTET Tt
F4BhbEnongrisiesd
PEEEEBCE v 12§40
EIaTiIT TRPRET Y
238 1L I RN TTERTY

$EEindve e nvdng
s anen b s

BRIy
Fllesptatrsgianyy
BEI4 LB [ER SR SETY.
LI R T T PFESTRON
AT IO
3 ‘wéfgﬁug&«wz pedh P4 g
?&%\fé‘fweiv%ss&&:zéé
BEIRE e rti a0
AR TR
P934 ¥ pa 0 b

EEEFRY EU T
ARERSERALL L *
Vi sen ey
Crheaitauiiig 6 g
FReilabivennigs

Beoanow wB B b

St e g ey g g4y

falaain,santanger.

';;c?‘&‘?$§
EERRREAFERTS Y Y
HFE ‘_é’?v@sw'\fg%g‘
R R EPE TS P TPy
A S TT AT Y
Pt fisdedys

IR A

FEELEs

Fheuipgg

ot 00 Fuent smp gty 1

A TATERS LI PV

g . ‘?‘*és%g}gs);@% %?&
LEESRSLTS" FEFT  ERTTP PSP by
g nagtoy i [ IRIRETR et ton
PUEALIENT Ly ol
F1iEEe
7t L anbadunn il
‘:ﬁ§<&9a§>$@_‘§g’§§§§

EARERTE ST ITY
RSV G A 4y

) pana 1 .
SEERIRABESF ire é ttutyegl 2 mS

L Y T

Fig.5 Spray motion by impingement



AR HUSEAT R EFEEER 45

dbagre, .

REEES TV

RS+ FTO

'vé( ."

&5 5 3 e

£

S

ms

ERERCES £ S IR R, %gés
wie §hés

NEE12% RTINS Cleied



46

0.3 ms 0.6 ms

C-0.7 ms
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Impi t Surf
Tipingement Surtace Cycle Averaged SMD Deposition Rate(%)
Diameter(mm) .
d=10 12.95 3.85
d=12 14.05 65
d=15 1508
9.64
d=15(z2=23) 17.03
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