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Injection Characteristics with Valve Geometries for a Diesel Engine
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Abstract

Injection technology is one of the important technologies in a diesel engine. Many

studies have done on the injection system. In this study, the fuel chamber geometry, the

orifice ratio and the needle lift of the injection valve of a diesel engine for generating

electricity are varied and tested. The injection pressure, duration and spray shapes are

produced with pressure transducer, needle lift sensor and highspeed camera. The result

shows that the nozzle hole size has influence on the rail pressure and injection duration

sensuously.
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. DC motor
. rom controller
cam
rack
. fuel tank
. plunger
. bressure sensor
. nozzle
. gap sensor
10. displacement sensor
] 11. data acquisition
== 12, power supply
® ® 13. laptop
14, light source
15. high speed camera

_' ® 16. camera controller

17. monitor
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Fig. 4 Pressure, needle lift, maximum pressure and
injection duration with TB type and DV type
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Fig. 6 Pressure, needle lift, maximum pressure and
injection duration with changing needle lift

Fig. 7& =& & 474 ¥l w2 4373
4e BojFo =& T A70] 0.288mmY HE
23 #%0] 0.328mmY W BT}t Ags] =718t
= A%E 2o 0.308mmBuE oF uA s
A F7tehs AL B 4 o 0.308mme W

53 .288mm3} 0.328mmEtr £7}slA gk
A E 0.328mmYd "WERUE  ZUistn
0.288mm% "WHoH= Zastse AL Holw,
0.328mm4¥ "W+ #5334 4 2% 0.288mm>
0.308mm~Ett ZAadts AgS o}

0.328mm¥ w 214 o) F438) 714

th Fig. 82 k&el A7 W3l g bty
I UE ¥ 183 BAIZ s A28

E B3 o BANYEE B
o] £3 Ao A

RAe & 7 A EAPIE

ol
il
rlo
=
o T

a
}

Py

flo -1> 2
Zi
o
A

R BN o o
3
S
X
¢
o)
o
uf
X
32
v

2o ooX my rir _l}ﬂl
22
o
o
R
ﬂllﬂ o
rr‘
oX
'R
o
]

E
%
=
e
o2
oX



Sus

74

]r 0.288mm —— 0.308nm — 0.325mm ]

= 0y
~— -

4% 4o Foh}

=7} ok

Nz

3

(e

-
T

¥4 Wl A

=
=

di

L
mUIoOnD.nw.,.L.U
) fuid
o A
n B
ol W
™ T
iy
g
e W
® o
5
%2
» o
(]
o
o e
=0
& o
W
i m;l
s
B OB

35

30

20
time (ms)

13

10

SHER)S =& WA

173%
e

Z\_,

g]
o BE ¥l o

X

J

9

__].L

i
K

=4
-

[c]
=
2
]
[
e
[
P
55}
|
€
&
&
]
o nh
T '
T~
o %
oA
B w7
o9 F
T R
Mo
)
oy
A4 760
® go
'
T
Mm ulr
-
N
W
. of
Sl
ok H

AN

1
1

@«
=1

w
[~

=t |
o o

N B2

(ww) yy 3paspy

35 60 65

0 5 10 15 20 25 30 35 40 45 90

time (ms)

'H_.M
20,4 ms

3l.1ms

08 ms T

BERRIT

(sw) awn

0 0.288mm

nozzle diameter

033

0308

038

L (mim)

\
10,00521

1174825

12.00056

125

0 o [=2]
— = —

et
S

105

—

{ed W) aunssald

» 0.308mm

nozzle diameter

0.328

©
=1
o
[=}

=
=
xR
:
2
E
=
E
EE
E
3
g
3
=
g
g
8
&
®
£
<3

0.288

injection duration with changing nozzle

diameter

0 0.328mm

nozzle diameter

oy
w
BT
N T
w2
op <X
W
B o
o <N
or M
o] B
wl
)
W o
B O
T R
W
ofy Ew
T ¥
i -
3
Q
=
2
3
]
]
=
[¥]
=
E
£
]
=
=
4
U
© 3
> @
B E
2 .8
-]
7
g
=

(750)



DA7lRE BAE

3 AZFTEe] st DV B2 o
ALEe] 7HA A FFEe] 2
Aol sl BAREHO) 7% Eol
717kl 36% F7hetth EAREE o
o] TB etgEth o WA &4itd

A4 gAgte fElg RAeE A
ztgith s e dad84dd et HAds

_LOL

9,

2) VBB FHol wEFT BAV

Mroan ok A
0 o

22

& .
3) =EA7EsE ¢ wEHAo] 0.308mm )%
2 Z7kEE EAYE S BAbzke] 43 &

N o

AEZ] WFe FEe Aol 27d =F
2 7o) 0.288mm¥ o #4t Aol P £

o 0. 308mm°]”‘3—‘] EH 12}‘6‘] X{‘o‘}‘ﬂ_l:}
3712 7
= _,_MEH 2 o a;\}ot}ao] EOE B o]
> & A kA AL AACA g

Fosjopsin 2 AAAAES HHS 3

N
-

ol
B oot
e o

\!

Halokaith, A7) BAR AAANERE A4
OE 2REAS Huskas] ANME ARl
=2EAA We AAE DV ddel 9B
0.5mmel’d =& & #AL 0.3mm ©J3= A7
St Aol ABY ROE 4AAY,

F 7

0| =22 2003HT FHT=21AtH0l 2|5t
o XI¥=AZ.

(1] 28, "NEY eZe) YY) B2 Al
s—*g % IR FYD FEEF A A
RS AASHEE, 1997,

[2] leoyasu, H. and Kadota, T.. "Fuel

(751)

8o w2

RER G

A

Droplet Size Distribution in Diesel
Combustion Chamber”, SAE paper
740715 1974,

[3] Reitz, R. D. and Bracco, F. B., "On
the Dependence of Spray Angle and
Other Spray Parameters on Nozzle
Design an Operating Conditions”, SAE
paper 790494, 1979.

[4] Wu., K-J.. "Atomizing Round Jets”,
Ph.D.Thesis, Department of Mechanical
and Aerospace Engineering, Princeton
University, 1983.

(6] Liu, A. B. and Reitz, R. D.,

"Mechanism of Air-Assisted Liquid
Atomization”, ILASS America 92, pp.
59-63, 1992.

[6) Huh, K. Y. and Gosman, A. D.,
"Atomization Mechanism of Fuel
Injection”, TLASS America 91, pp.

42-81, 1991.

[71 Arcoumanis C., Gavaises M. Nouri
J.M., Wahab E. and Horrocks R.,
"Analysis of the Flow in the Nozzle of
a Vertical Multi-Hole Diesel Engine

SAE paper 980811, 1998.

Castleman Jr., R. A., "The Mechanism

of the Atomization of Liquid’, J.

Research Nat.Bur.Standards, Vol.6,

pp. 369-376, 1931.

9] Schweitzer, P. H., "Mechanism of
Disintegration of Liquid Jets”, J.

Vol.8, pp. 513-521,

Injector”,
(8

fied]

Applied Physics,

1937.
[10] AT, 7 7He ehREFix %‘ﬂl/‘i AL =
olFEF FA ¥ A7, dFHA}IE

A ERALSHS =, 1989,

(11} =], @3y o544 Hgd JR=E U
B45 A4 X847, @A g =83
(B), A20¥ A63., pp. 1971-1982, 1996.

(12] Shimizu, M., Arai, M. and Hiroyasu,
H.. “Disintegrating Progress of a



% ARE -2

Liquid Jet and Internal Flow in a
Nozzle”, JSME, Vol. 56, No. 528, pp.
2519-2525, 1990.

[13] Wang, X. F.. Chin, J. S. and Lefebvre,
A. H., ’Influence of Gas-Injector
Geometry on Atomization Performance
of Aerated-liquid Nozzles”, International
Journal of Turbo and Jet Engine, Vol.
6. pp. 271-291, 1989.

141 34, 25E, {579, +34, =&

3
0 ]ZEO] 9\)\‘—— q14]L7~o OE o v‘}_ﬁ'_
14

_Ilm =

=2-L.& =
4 a7, g A =ER(B), A2
123, pp. 1635-1646, 1997.

(15] 2%, AYE, "FEdol o3t 259 &
3o I A€ A7, dA/AGI =L
3. #1948 A1%, pp. 251-262, 1995.

[16] Koo, J. Y., “Characteristics of a
Transient Diesel Fuel Spary”, Ph. D.
Thesis, Department of Mechanical
Engineering, University of Wisconsin-
Madison, 1991.

[17] Faeth, G. M., "Mixing, Transport and
Combustion in Sprays’. Prog. Energy
Comb. Sci., Vol. 13, pp. 293-345, 1991.

Al

=

—

s

255 - 9

N XA N

HYE (&E®)

1978\ 4 38 13244, 2002\ gh=sl 2k
Hstm 7tﬁibﬂix+5x%3*$-m
ABETZ) ZAU(FEAD, B
st stm 7| A B eim Matnly A
EE

]

L& (RHAHE)
19774 112 134, 2003 k=6l
YT I ABELCIAZ S M)
ZRUFAN, A SHRsieitistn
A BT MDY WEE.

SRS (FMER)

196001 9% 194N, 19821 ATl
sm ZIAZsI @A) B, 1901
d UMIST Z|AZSIB A &
o, 19954 UMIST ZIAIZSaHS 8t
stAh B¢, 1995~1998d 7|AAT
#, 1998~E4XH ool = 71

CEEEEESE RS

(752)



