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An Effect of Fuel Property on the Spray characteristics of Swirl
Injector for Use HCCI engine
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Abstract

This paper describes spray characteristics of a swirl injector which is intended for use in a HCCI
engine. Many optical diagnostics such as laser diffraction methods, and high speed camera photography
are applied to measure the spray drop diameter and to investigate the spray development process. The
effect of fuel properties on the spray characteristics was investigated using three different fuels because
HCCI combustion is tolerant of the chemical composition of various fuels. From these results, the
HCCI injector formed a hollow cone sheet spray rather than a liquid jet and the atomization efficiency

is high for the low-pressure injector. The SMD of test injector was ranged from 15um

m We

also found that the spray breakup characteristics were dependent on the fuel properties such as density,

viscosity, and surface tension.
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Fig. 1 Schematic diagram of drop size measurement
system (Malvern system)
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1. Nd:YAG laser

2. Processing computer
3. High speed camera
4. Injector driver

5. Pulse generator

6. Low pressure injector
7. Convex lens

8. Cylindrical lens

9. Fuel chamber
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Fig. 2 Schematic diagram of spray visualization
system

Table 1 Low-pressure swirl injector specification

Injector Type

Electronically controlled
Low-Pressure Common
Rail Fuel Injector

Injection
Pressure

7, 8.5, 10MPa

Nozzle Type

Pressure Swirl Atomizer

Number of
Nozzle Hole

6

Spray Geometry

Hollow Cone

Spray angle

70 degree
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Table 2. Comparison of properties between Stodded-
solvent, diesel, n-heptane

Injector Type | Gasoline | Diesel |n-heptane
densiTt;/(Zi;igd/cmg) 7l 848 685

Liquéﬁlsjir;g;gity 0.565x10 * | 38x10* |0.431x10 *
Surfa(?la/gngion 1.997x10* | 2.747x10 % | 2.094x10 *
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Fig. 3 Comparison of SMD between three different
fuels

.
=
R
o
=

N E
[
1o

r o
e

S|

e g

o

-0,

+ v

-z

ry
N2y
o 2 rob

f
N
b
f, o Y

hines

o
L
1& yo
_I_:N]i To rlr

i
Lo
o
rir

=]
il

40mm T+ A|Feo|Ae] ¢
o, d=7} 7 9
7V Ao, o]egt
A7V vl stell FEsS H A
o F7F AdA E3h

" o

:Oll_’1
2, o
i s F{E
e oofN U g

2 o ox fo - W

2 o 4y Moo o O o W O T

7}

rr

S =T
lo,

f
o

ox o O o rr N omlo M oFo @ o Kl
N1
X
2
e
ol B
i)
rlr
il
i) |
i)
il

o,



2003

Injector
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Penetration

Fig. 4 Definition of penetration length
and spray angle
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Fig. 5. Spray penetration length at different fuel
pressure(Diesel)
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Table 3 Correlation parameter table
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Fig. 6 Spray tip penetration length for three different
fuels

482

E

é 1

5 10"

s

;8) Soct’,’

o 100k = Solvent (10MPa)

= L’ O Diesel (10MPa)

© I A n-heptane (10MPa)

10" . L
10? 10" 10° 10’
Time after start of injection (ms)
Fig. 7 Logarithmic chart of penetration

g o] &g FAEA Aot vus] s, A
d Avtel FdsiAl AR, "A, SWES Fow
=AY AA dEtda o, = s
A wrh 2, EMES tAd Ay Ko
2 2% wd s dehisich

Fig. 7> A|3te] mE 25 =9 AgEs 21
2ALE Al WA Flolth aRlel A Al
& A 271l B =Y AT AIZE tel] ]

!%
F7rett 54 A A(h)ol
Sl Mestel S7kshe A

L
AR T, FES A4S o v sty o] of
¢S PAsE AN o] Hr A AlHE o
shchar el A glek?

Fig. 82 A8E 2 Y= ), Azte] F4
W $Azte] WalE v Aol Imso] T
Y EAztel A4 #asted, olv FH w79

90 r . : .
—m— Solvent
—O— Diesel
80 | —A—n-heptane -
.
% o—¢ -\.\.\.\
§70 i AiA\g\aia\Q 8:2} ]
g
Q.
? 6ol i
50 L L 1 1
0 1 2 3 4 5

After start of injection(ms)

Fig. 8 Effect of fuel property on the spray angle



2003

2y g2
Y m )
= &k o
T = an o
QAo : P o g A
=y QX n =] _keDoo
T T o % S e IR 2
= ;owm _ mrn_ﬂﬂ Zan:S.TZOO
F o ﬂL‘m.,_o ﬁ%i .m.D.%O,.wW Mtn_v
gl Ry mﬂrzraﬁ ot P | ~ g8 o 2 g3
TR ) T ki ol dmmwnmwmma
P - TR & gy Sgd L ER g5 5 S
oE, ;lm«ﬂu!] ) _I]o ae9 eMkSeZ
o = T S 0 e X7 x — .,aWMQVnT:mRr
R~ R S HarE T o T o Vmammm 2= 2
,ﬂ o= =
Pr® gTR T T L = o memymmm =
;%WME ﬁlmuLuaTV ﬂw_n ﬂﬂﬂ R ,nPdmhmnVaWrM
g <EZTR LT o mmEHSfamms
S S * e T < " ET T mm%wdoTBs",
= | I— uMnHE T A4 EM%HO P.m- HmE.lnen
| iE YT o e ¥ < 8 Sl %momm
s Xy wa@E% NI Jﬁmmmfmmom
. STy M o o P S quwmomwNm
o ‘eﬂ% 3 N X S dacmouqum.uo
o | R AT %%ﬁm mmmMmm =73
5o NEES! T g <= 5 = E g
S PR N Tra s =*3da
T | wﬁiﬁa Vﬂ%ﬂuovwﬂ Pz -
D 5 R < 1 i ) ﬂLK\MM = R
oA B W T o T M R E
. ETEFE Y LR rERT
X Pl o= ™ N o Ny
I m%vﬂﬂvﬂ o) T T wmﬂcﬁ%wﬂﬂf ﬂlﬂﬂﬂ
0 XY — ) —_
OJ._I 710U J-EU
o~ | EE SRR | = Jlil on.H 0 5 OHE:.LW.‘_ n =
B B T oF B L 4] o o ol - 2
o N Moy %E — o R ﬁommﬂﬂﬁozroﬁq%ﬂL
LIRS L ! oL goﬁaggfgagq
= z ROROR S g ﬂﬂA ﬁrmﬁm% &ﬁﬂ%a&omﬁ%ﬂ%%
e s =n i 0 o o U
Sz Trail o tes LTS
o T g A =3 TN ooy %Lahmozgwrﬂ
= | —— S o ~ o J %o Nk o) 3 = T A T._;o,_Jl,l ay W
el wmgﬂrxwmraoﬂumﬂ %DT M ﬁ%za Mﬂeﬂa ana]ufﬂu
S=R e el _ — - = X o o
M@ODTb}AH R o P T - = .o,%%% o
=] ol A~ Ul —~ B N T = )W o
% 5 =2 P wH 5o W & T Ky o
| T | ™m : 0
T Mﬂﬂ%fr%%mﬂ HMLH ~ mwmﬂ ﬁﬂmﬂ%%ﬂﬂﬂ]ﬂ
— o . ~ = !
&HfﬂuurpuzA B R BoE S m 7@%&%@@%
~ = %11%1%; 4“4 B T X O o m ﬂaliuul
S — = <X 5 S M z.#o1__/| oR < .mﬂ&a_‘_mo ﬂﬂ g BT
= %ig.% X o IR D E )
E E mm Wﬂu,mudrmuww eEﬂW&OAT utw__oomut iﬁ&o 50 o| A\/.}wrt il
— = = < — h X I
e/l - 2s 28 ’ LS (L ﬂal%% Ao R ,%%01130# o
UIH\ Wrm % o0 5} X U_l O# N wlA_rO ‘Nv_ﬂ A‘#_i ﬁE |m dﬂ _ZCI AT - T - OT._ EE 0~ 0
SR 2% 2% T A - . gy M
2588 =« = Ve o T o o
25 ) =) < % urﬂr.o/drmﬂxbjlgu "
EIRE ;%.@ e %%mgﬂ
R 0 eb T eo O WOE
I ke 2 3
oF X T X AFE o
0 K 5
oF B

483



	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장




