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Abstract : This work was conducted to figure out the atomization characteristics of three types of bio-diesel fuels
using a common-rail injection system. The process of spray development was visualized by using a spray visualization
system composed of a Nd:YAG laser and an ICCD camera. The spray tip penetrations were analyzed based on the
frozen images from the spray visualization system. On the other hand, the microscopic atomization characteristics such
as the distributions of SMD and axial mean velocity were measured by using a phase Doppler particle analyzer system.
It is revealed that the sprays of the bio-diesel fuels have larger SMD than that of diesel fuel mainly due to high viscosity
of bio-diesel. Different characteristics of bio-diesel fuels were also measured in spray tip penetrations according to the
fuels and mixing ration.
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Fig. 1 High-pressure pump and spray visualization system

Table 1 Specifications of the spray visualization system
Light source Nd:YAG laser
Wave length 532nm
Laser power 270mJ(max)

Beam thickness Ilmm

1280(H)x 1024(V)
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Table 2 Experimental conditions

Injection system Common-rail
Number of holes 1

Hole diameter 0.3mm
Injection duration Ims
Injection pressure 40MPa, 60MPa, 80MPa
Ambient pressure 0.1MPa

% Diesel 100%
. . Seed-gathering oil
Mixture ratio - - -
Unpolished rice oil 20%, 40%
Soybean oil
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o i Fg o] AR Aol g BTk Agel AL
£8 @ufo Agele 4 1A A5t vws)
o BF =g 7e]e) Ahel= giglont, e e
HAge] vl B S AR P& BT &=
& T Aol Azte] AR E B B
2 Age] F7HEo] Fadshs AL #AL 5 US
o AFF A EF 0% S, e dB
of Hisl 5o o] AASHA =9 ALK e}
e, ol B2 HER A A A5 ol A1,
AL SR B W] w7 RAoR ddEn

Fig. 7 Q15 o] £} gHelo] RF Agte] =2 7
gloll WA & e BT sk ™A v
b upel o] FA} gheo] FbErE whole Al
Aze 27 =2 AgE dre FHA FHa
F7behs B BAYh % 2AF 270w B
A2zt #48 S8, 1 S7HEE AlRke] B



Macroscopic Behavior and Atomization Characteristics of Bio-diesel Fuels

18- Diesel (100%) =0=F=B [ Seed-gathering(20% =
. o) fg 0/8 g g /é)/g/n 8
12] /B/o
A
9 /_\/o/ /O/ —O- P, =40MPa
£ 6 Aéo /o - =60MPa
E’ 3 /0 o —+P,=80MPa
£ o9 ¢
Q
fy
2 18} Unpolished rice( %g,g;g,g Soybean(zo%/&’ggg,g/g
E- 15
& 12 E/jﬁ/
9
8 O
354 /
/
<
0
02 05 08 1.1 1.4 1.7 2.00.2 05 08 1.1 1.4 1.7 2.0
Time after start of injection{ms})
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