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A Study on the Injection Characteristics of Biodiesel Fuels Injected through
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Abstract : The object of this work is to analyze the macroscopic spray performance and atomization characteristics
between diesel and biodiesel fuels. In this study, the effects of mixture ratios of biodiesel fuel on the spray tip
penetration, fuel injection rate, spray cone angle, and the atomization characteristics such as droplet size, droplets
distribution, and spray arrival time according to the axial distance were investigated at various injection parameters.

It is revealed that the injection rate is more affected by injection pressure than mixture ratio. And, the spray
development process is closely matched between diesel and biodiesel fuels. However, the droplet atomization
characteristics of biodiesel shows deteriorated results as the mixture ratio of biodiesel increased because of the high
viscosity and density.

Key wonds : Biodiesel(¥}o] ©.T] &), Injection rate(3A}-&), Spray tip penetration(F5F =24 2]), SMD(Sauter
 9170), PDPA(SI 4 £5 ] 914 #437)

Nomenclature 1. A

BD :biodiesel s go mddl v-gsta BFHS A5}
Lz  :axial distance from injector tip 7] A%k ¥ o R VIE UA ARE AT
Lrx  :radial distance from the injector axis I 9= 7 WA dEd i AT @) Fe
P.nb  : ambient pressure 3 gt A 98 £ vfo] ey gdutr oz
P  :injection pressure AHe-EE OA dger B4o] fAlek, 71E&E H A
Qiy : injection quantity Ao} Ag A=yl E FFAAE IHE ALE-
SMD : sauter mean diameter & 5 3lE 540 At

Taoi  : time after start of injection vlo]l 9 T AL BB A L= 2] B4 7]EoA 2 A
e : spray injection angle 7A=st Az Bakolual 11~15 %2 At A& ¥3

rl

3t Q7] W&o A4 wiEEo] A A Bast
= AL 7R 3 ek o) Fuje M % 2006 7

"Corresponding author, E-mail: cslee@hanyang.ac.kr

97



OJHEJ a}.o] o;]z—ﬂ 0.5%%
ulsla glom, 1 ALE-
o E o}

4 Ase} £3ste]
& qa s Rez |

59k vpo 2t A ABo] BE ATE Fr A
29 EE S0 Foke Fa A E o

Ramahas 52 T] A <l7lel nlo]or]d dgE
*P%d ALLEE T A A
ZF3R I, & 5 = T
o)At ANk o 7 ALE-E =
H| 7} A g e
ﬁﬂywummyﬁﬁﬂﬂﬂﬁgnmﬂwﬁ
Al %uc’ﬂﬂ EW 03&4 A A5 2x e 7?”

ﬂﬂodﬂJ Egol )3 A% Tate 50 &
= whe vel T Ao HAgv} Ure] WslE &
Aatglon), A §7e Ada g BAA 2L o]
&3te] vpol ot AR FH| we B wH
8 E4 3} 7] s ATeac

e oA Aol M el e A A g o] AAg
#H#H2ks}7) e vt o v A AR o) AN
& F o) AF3A stefalof Gk upEbA vlol2.x)
Aol Al AR R} =S A4S 7hekatel A A}
$7F g EF 9 vpel 2.t ol tial thE 29

22 FH S AALlD % Yo At He
EEEE SR

2 ATIME 04 dae nEY A5 5
& A7) A5kl AL H L iz AR LA B
AN RS AL g Bl T ARsh ol e H A 1R
o Egulo] wHE B A% D 9 548 A7
& Batel O A AR 543 v wE Ao 2A )
ol o} Ael BAF T v Y3} B4 & ATeh e,

Z4g stel T3 AF FHE AW
A D) BA A28, QAE Eelolu) 2 dlole}

98 smxiEAtZsts =27 MisA M5S, 2007

HU

P
715 A0 2

it
L o

=i

>
N o

e
—
2 o
tm

>~
el

4

o Mo
>

mﬂ o
2 1

[ ool
L
£
_{
L
1:3
& "
e
i‘l
il
Jm

i Boschqu )-0— A]-%— o}gil:]-,

Hl 2 o2 07 T3 317] 9o
| 3 (Haskel, HSF-300)2 B E 2 44
dov, HE2 FFEHE U4F TV

}0% Addd He] 4HE =45
1] =2}o]B|(TEMS, TDA 3200)Z ~
Al g AL /\]7] =2 xﬂtﬂ sl o,

ra
R Qo
Mo
iy >
Rl me

=
o,
by

b
i

Ol
Ll
)

0 o
o

i o

|

S

-

L
R
op
[o

d
o
o,
ofp
Ol

H
o,

o

o
_ﬁiﬁﬁ

b2
ﬂmﬂ

2]
55 T of| 22] by Al/ﬂ(KISTLER 601A)E
A HolEE BAME B4 Zea
DAQ Board (National Instrument, NI

8 > e oo o s o

o oo ol L S
N
N

Age] B UG RS B A% 73
Az BE sS4 GAT B SEE

Z23}7] 13+ PDPA(Phase Doppler Particle Ana-
lyzer) Al 2~¥l-2- Fig. 17} 2ro] 7408ttt B o=
= 514.5nm ) IS 717 Ar-ion @) 0) A E A}-&-8)
Fom, 1% ICCD7 2o} o]m#] 1 &
o]-g5lo] F o|uA & HEIAUTE BAF- A|RE
o] Aol W2 B Mgt BEAS H587] 98,
A9 415 G715 o] &ate] AAE FAF A5
9} PDPA Al2®l2) A3 84715 57| 8tstdth 7t
Al g} A 23} PDPAA| 2= glol] ARG g o] A1 2] =t
A5+ A YL Table 137} 2},

Common rail

High pressure pump
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Table 1 Specifications of the visualization system

Light source Ar-ion laser
Wave length(nm) 514.5
Collection angle( ") 30
T itt 500
Focal length (mm) ransrfn a
Receiver 500
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Fig. 2 Schematic of injector nozzle tip and measurement
point of the PDPA experiment

Table 2 Specification of the Injector

Injection system Common-rail
Number of holes 7
Hole diameter(mm) 0.119
Hydraulic flow rate(cm’/30s) 315
Injection angle( ") 153
Volume(cm®) 18
22 AE
vlolo.t)d AARe] B A% 9 wPs} 54
shel7] §1ate] ufo) o vl Al Q1 so) Eu] 2 s}
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Fig. 3 Comparison of fuel property according to mixture ratio
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Table 3 Experimental conditions

Mixture Diesel 100
ratio(%) Biodiesel 20, 40
Injection rate Injection pressure(MPa) 60, 80, 100
measuring Injection quantity(mg) 1.0~10.0
system Number of injection 100

Injection duration(ms) 1
Spray
visualization Injection pressure(MPa) 60, 80, 100
System Ambient pressute(MPa) 2,4
Injection duration(ms) 1
PDPA T
Injection pressure(MPa) 60
system -
Ambient pressure(MPa) 0.1
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Fig. 4 Comparison of energizing duration between diesel and
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Fig. 5 Comparison of injection rate of biodiesel with diesel
according to injection pressure(Mixture ratio=20% |,
Pamp=2MPa)
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Fig. 6 Comparison of injection rate of biodiesel and diesel
according to mixture ratio(Pinj=80MPa, Pm=2MPa)
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Fig. 9 Effect of mixture ratio on the spray tip penetration
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