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SUMMARY

This experimental study has been conducted to investigate the effect of
nozzle diameter on spray characteristics under the parameters of injection
pressure and ambient pressure. The double flash method was used to
visualize diesel sprays. The results obtained in this study are as

follows.

1. The diesel spray is divided into smooth liquid core, disturbed ligquid
core and the chaotic region which is generated the droplets and the
ligaments by spray overtaking.

2. Spray tip penetration with nozzle diameter variation is developing in
line with 045, 0.25 and 0.35mm in the condition that ambient pressure
increases from 1MPa to 3MPa in spray pressure 7MPa, and becomes
0.25, 0.35 and 0.45mm respectively in spray pressure 28MPa. Also, the
transition point occurs in line with 0.45, 0.35 and 0.25 in this condition.

3. Spray tip velocity with nozzle diameter variation becomes in line
with 025, 045 and 0.35 under ambient pressure 3MPa and injection
pressure 7MPa but it is changed into 0.25, 0.35 and 0.45mm respectively
under spray pressure 28MPa. It is concluded that the transition point is
generated early, the velocity i1s decreased gentle-slopingly and the

atomization in this course grows better and more.



4.  The transition point with spray velocity variation under the spray
pressure of experimantal rage in ambient pressure 3MPa is generated in
earlier duration time as nozzle diameter is 0.25mm and showed up 0.35
and 0.4omm one after the other as high spray pressure. Also, spray
velocity i1s gradually decreased as the increase of the spray velocity.

5. Spary cone angle is increased as the increase of spray pressure

and nozzle diameter is increased in line with 0.35, 0.25 and 0.45mm.
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Plunger Pump 10.  Nanolite

1st Accumulator 11.  Stroboscope
Pressure Gauge 12.  Nozzle Controller
2nd Accumulator 13. ~ Camera

Pressure Transducer 14.  Oscilloscope
Solenoid 15,  Pressure Chamber
Fuel Injection Nozzle 16. Pressure Gauge
Photo - interrupter 17. N2 Gas Bomb

Double Pulse Generator Delay Circuit 18  Check valve

Fig. 1 Experimental apparatus
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Pressure Drop
0.5MPa

e ]

Injection Time

Photo. 1 Photograph of pressure drop of pressure transducer
(P; = 21 MPa)

Photo. 2 Photograph of double pulse signal from delay circuit
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Table 1 Experimental conditions

Discriptions

Conditions

Injection press. (MPa)
Ambient press. (MPa)
Ambient temperature
Ambient gas

Fuel

Nozzle

Lens

Camera

Film

Spark light sources

7, 14, 21, 28

01,1, 2, 3

Room temperature

N: gas

Low sulfur diesel oil (S = 0.84)

Single hole (L/D=5 D=0.25,
0.45mm)

105mm Micro, Telemicrolens
(Magnification : X 4.5)

Nikon F-2

KODAK Tri—X(iASA 400)
Strobo (Pulse duration : 20 us)

Nanolite (Pulse duration : 17 ns)

0.35,

_18_




. 43434 92 »3

Photo. 32 # 7o} 045mm¢% xE& Al&3ted F97Itee] ti7)gkeln
Baletelo] 7TMPaclX tAIZtS 0.18ms2 AR AIZRGS 1xk9} 23 25 o
welo] E Y, 105mm Telemicro lens& AF&31 2 AlZHe] Widlel] W& #
Fx719) BAange #9493 gojarolnt. Foiuj&e 45802 Al A
A AAZol 8mmelth UEAINE AHEW o 7} 003ms 2 EFAH

of Z7td A ol obd ¥do] o|FojAA ¥xm Ytk YUY © 7

o]7) Al&stn AHow W Hojxd Uzt AE B t 7t 010ms <

eeEAze RY WA AHel ZAMm shed AR ET AAREe o

2 27e 43e AnATe me #4 £nBRAIolE, o] R n&e)
AR FI B Yse] vPsHE BRI HAY EASHL BAFD
9tk o] A$E Photo. 37E ERHEI @A t=h F JAREol
Ao molx n Aoz wz Fgo Yrt: Mol marh

RARgt2o] 21MPa ol M E TMPaZ: @2 £t 79 ZlAste 4o

7 2 Hol A4F EWsl 0% Aol dF2 RE i 3 4H

_19_



0.18 ms
0.10 ms

t; = 0.18 ms t;1 = 0.18 ms t:
tz = 0.03 ms tz = 0.09 ms to

Photo. 3 Enlarge photographs of initial diesel spray by double
flash (Pi = 7MPa, P, = 0.1 MPa, D = 0.45mm)
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"
|

0.12 ms t
0.06 ms te

0.12 ms t; = 0.12 ms

t
t2

I}
I

0.08 ms tz = 0.10 ms

1l

Photo. 4 Enlarge photographs of initial diesel spray by double
flash (P; = 21 MPa, P, = 3 MPa, D = 0.45mm)
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(A) (B)

t1 = 0.18 ms t1 = 0.12 ms

tz = 0.10 ms tz = 0.10 ms

Photo. 5 Disintegrating mode of initial diesel spray
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