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Experimental Studies on Atomization Characteristics
in Diesel Fuel Spray(T1)
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ABSTRACT

To study diesel fuel spray behavior, an experimental study was undertaken to investigate
injection characteristics in varying back pressure and atomization mechanism in a non-¢vaporating
diesel spray.

Generally, injection characteristics is the curve of fuel flow plotted against time. The area
under this curve is equal to the total quantity of fuel discharged for one injection. The method
that measures rate of injection is long tube-type fuel rate indicator.

Diesel spray injected into a quiescent gaseous environment under high pressure is observed by
taking high speed camera by the focused shadow photographs. The results show that, at the start
of injection, as the injected fuel rushes into the quiescent atmosphere the spray angle becomes
large. Finally the spray stabilizes at a constant cone angle. Spray penetration length increases
with the injection pressure.
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Fig.1 Fuel inJection rate measuring apparatus
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Table | Experimental condition (600 rmm, L/D=3 4)

Nozzle Opening Injection Fuel Average Average
diameter pressure duration amount In]. rate Inj. pressure
(mm) (MPa) (ms) (mg) (g/8) (MPa)

0. 40 10. 0 5 6 70. 0 12. 5 25. 0
30.0 4 4 65. 6 149 30. 0
0. 54 10. 0 4 8 84. 9 17. 7 33.0
30.0 3 4 70. 0 20. 6 41. 0
0. 64 10. 0 4.0 71. 2 17. 8 33 0
’ 30. 0 3. 2 74. 6 233 45. 0

Table 2 Surroundings condition T o0, 40mm > Po-a0.0MPa |

Atmosphere N,
Pressure 3. 0 MPa
Temperature 293K

' Density 17. 3 kg / m®

3 AR BR X =%

3.1 #AE AR

W. Boschzk o & & HeEe] =7 =gs}
A AS BAHEE 24F e Ao i
o F&HEY FF¥e) PYEE EZEWHEHE F
Aste] WUNE o] YER}EE 8 Fof ok
?l“:‘]'-“

Fig. 45 =ZmOfo] 0. 4mm (=FH
Fepkk LD=3 4)%9 Ze)] EAFEEE T0mg
o7 AAGsH stn BAL BAfpMES 10.0MPa
2} 30. 0MPao] Fr=l =4 wlslA st
£ FAH gRoI

FAF BAFEMEC] 30.0MPac<l A %71 100
MPa® t} EALE =3 FAR RS #A) W
Blib=d ol 22 BAfMEC] w295 BAlKl)
Fobd wAMEE ZA YeEhte e, ogt

— Po-~10.0MPa

M N
T e o \

fale of iajection ,afs

Tine ,us

Fig.4 Injection rate change in opening presswe

A BAMER ] Alolg 25 Y HAE =
Aale] BARFS A3 o= HAKe
o2 nigEe] IAEL FREHCE
AR712EE BolA Al HE el

Fig. 5 6. 7.8 9 & %] ¥APIZH R &
Abgel PRl e 9L YERd zlelth Fig 5
E % BOo®el 0 4mmeo] 3, WA BAAKE
o] 10.0MPagl 7ol &L 1 0MPa, 2.0
MPa, 3 0MPaiz #3} Al7|@A] HA8-S &
4 Aold, Fig. 62 Fig. 58 R—EHE
oA RIS 30. 0MPam slo] HARg-S =
¥ fERel T



80/% X

Fig. 5¢lA & 9= = vig} go] FHigEo]
L. 0MPaolX 3. 0MPaE Wasledz 2FA}Y|
Zke # 5 O0ms, ¥y WHHES v 12g/5 F
=2 Z W37t glado BAES 30 0MPa
2 WA Fig. 68 = FEE  FAIglol
FAPIZFE # 4 4ms, B BHEL F 156

g/sAEE Vet Fig. 782 =@3WOLK

o} 0. 54mmeo]at AWYE 242 10.0MPa,

a0
D-0.40mm ——  Pb~10MPa
Po=10.0MPa -8 Pbe2.0MPa
-~ Pb-3.0MPa

201

3

Rate of injection ,8/s

Tige 45

Fig.5 Influence ot varying back pressure )

aQ
D-0.40mm —=  Pb=LOMPa
Po=30.0MFa & Pbe2.0MPa
o -6~ Pbe3.0MPa
e
=
= 20F
2 . ; I o
g O,Wﬁ%& ;
= / hi
=
=
=
o - e . .
Q 1 a a 4 5
Tige s

Fig.6 Influence of varying back pressure (1D

D=0.54mm ot Pb*1.0MPa

Po=10.0MPa &  PbeZ.0MPa
« o Pb=3.0MPa
e aor
£ .
‘é A‘{,B;R‘\m = i
E‘ 20_ y k
= <
=
@
o 0}
&

o R L
2 a 4
Tige 55

Fig.7 Influence of varying back pressure (T)
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