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A Study on the Atomization of a Highly Viscous Biodiesel Oil
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ABSTRACT

An experiment was conducted to figure out the atomization characteristics of a highly viscous
biodiesel fuel with rice-bran oil applying and ultrasonic energy into it. A spray simulator for the
droplet atomization, an ultrasonic system, and six different nozzels(3 pintle-type nozzles and 3 sin-
gle hole-type nozzles) were made. To investigate effects of ultrasonic energy in a highly viscous
liquid fuel, an immersion liquid method was used as a measurement method on droplet size distri-
butions.

It was found that the ultrasonic energy was effective for the atomization improvement of the
rice-bran oil as a highly viscous biodiesel fuel and the factors, such as the nozzle opening pressure,
pin-edge angles, hole diameters, and collection distances affected the atomization of spray drop-
lets.

Zg7]a80] : Ultrasonic System(Z2 3228, Rice-Bran Oil(74), Biodiesel fuel(nle] @
A d8), Immersion Liquid Method( %), Nozzle(*=&)
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specific gravity

223 BAlAME 92 Aol 40mETt 2
HH 5 47} Beol JehdE € 5 Ut X
R A AvEow &3 FAlY EEEV]
Ae-Eale] ByxwHo B5 Ao AeFog
AZHD U&E & F Ak ol 2E A
HA So] ARAl HHH)} Y3 @yo| FE
2 o)

Table 12 =ZY9dY¥ 13MPa, AAA=
400mY # VE F4xd wWE, 2% oA
go o 9ale] SMDH3 2 |3 NS
& vR FEF Acw AR #x=rt F5E5
SMD7} ¢zt 3 FHoldg £ F d=d, ol
A8 2 A0l 2L Al BRA BFEHo] AP
Zise F7e 4E F9 Fviste FEol 37
oz HAale Mool 2A Jehbs ERE
A=), ASEALY] 2S5 EAl) 98 SMD
o] w s A& oF 10~12% HA2 et

0
-
c 60
g
K
g- 50 ——
- Convenlional
-5 40 1
E 304 Ut rzsonic
£
2 201
10
(]

S 10 15 20 30 40 50 60 70 80 90 100
Droplet diameter(microns)

Fig.4 Distribution diagram of the droplet
number to the droplet diameter in the
conventional and ultrasonic sprays(Pin-
tle-type nozzie)

Table 1 SMD and improvement rate by pin-
edge angles( 13MPa, 400mm)
HEg= 5° 10° 15°
o 2 37] (SMD) | (SMD) | (SMD)
38 A 35.5 35.0 31.3
ZE9 B4 31.7 30.86 28.1
N-& 10.7 11.8 10.2
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Fig5 Distribution diagram of the droplet
number to the droplet diameter in the
conventional and ultrasonic sprays
(Hole-type nozzle)
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Fig6 Comparisons of the dstribution dia-
gram of the droplet number to the
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Fig.7 Comparisons of the distribution dia-
gram of the droplet mumber to the
droplet size by changes of nozzle diam-
eters(Hole-type nozzle, 24 MPa, 500
mm )
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Fig.8 Comparisons of the distribution dia-
gram of the SMD to the collection dis-
tance by changes of the spray pres-
sures(Pintle-type nozzle, 15°)

g& BT Ao} £¥ =FHHo] Ay
B EXASo] Y olfol HAFL AL k=
& 70| 4o vgale] Hr} AnAHAE 9
elkid= _

Fig.82 ¥8d =FA H¥ 74=7t 15° ¢
O »=Zg3agYd e AFA ohd SMD
Fyxxold. APArt BF 9Fe SMDr}
ZF Folxx2 ). 3717 =& €9 ¢y =
E Ao 283 e BEAG0] AE-FAL

w
»~

— —c—
2 VGMiwcnnv.)
g3 e
E 1GMPwllea )
T 321 —
'é ) 20MPatcony)
g -
g ’ 20MPalultr)
[~ ——
§ 301 — 24MPelcons)
——
- a2 -
29 4 24M{ultrs.)
§ /

~
w

Nozzle orifiee diameter(mm)

031 0.34 0.37

Fig.9 Comparisons of the distribution da-
gram of the SMD to the nozzle diame-
ter by changes of the spray pressures
(Hole-type nozzle, 300mm)

o] B¥HEn HFANA ofefd ¢t A
2& B F Jduh ol &9 AUz}t £
23 A& 1A & M. £F =5
Aol ALLF EXHEC] 94 ol ¢
A& gded ol =E2YEYEY Fol £F
n) sl F& S 7HE BojFes Aojth

Fig.9v &% &AM #AHe AfPA=
7} 300mnd o =EFYAHe Wil g
AR hF SMDEE Tt 3744 x=EFEY
Ay BFA E29 BAF REAFC] AL
BRAERT Felo] HHANAM oo YT
2 2 5 Utk ol 283 BAF 9He] SMD
7} gAY A e] SMDu} A vl 9l
=& Heolz Aeold, &FFe] &% SMD7}
28 Z7he & F Ik

Fig.102 BEF wxFoA AN 2] YA
27} 400mY of WE o e =EE9YY
2o 3 SMDEA EXTEA M7IA HE
E 2RFA &5 BAF BREHE0] LA}
HXAEHCL 718 v} o] HFAJoA] ofl
d HAYE B F Yovu 2Lm By
SMD7} g2t el SMDRY} o 11% 3%
o myart AdEE Bolal vk =EEHESY
Ho] Z7185F 94| vPsrt 2F FEHAE
Ho|i gich



152 L FEA-ANE- AN AEA

36

- : —t—
g 351 Degree S{conv.)
E 341 Degree S{ultra)
g ”'T : L 10{conv)}
g 321 : Degree 10{ulten)
g o Degree 15(con)
= 30 1 -

De, Sul
g 29 e LSluln)
&

28 v T
10 13 16
Nazzle open pressure(MPa)

Fig.10 Comparisons of the distribution dia-
gram of the SMD to the nozzle open-
ing pressure by changes of the pin-
edge angle(Pintle-type nozzle, 400mm)
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