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SUMMARY

This experimental study has been conducted to investigate the effect of
injection pressure on spray characteristics under the parameter of
ambient pressure through a single hole nozzle that aspect ratio(L/D)
is 5 and diameter is 0.35mm. Injection pressure increases from 7 to
28MPa and ambient pressure increases from 0.1 to 3MPa. The double
flash method was used to visualize diesel sprays.

The results obtained in this study are as follows.

1) The spray being injected under the atmospheric pressure is developing
along the straight line of the slope of 1.0 with the lapse of time. It is
concluded that the growth of the spray being injected under the

atmospheric pressure is only dependant on the injection pressure.

2) When the injection pressure is increased under high ambient
pressure, Tip penetration is developing along the straight line of the
slope of 1.0 before the transition point and then the slope of 0.5.

The surface waves become smaller., As a result, the number of

droplets are increased.

3) If the ambient pressure is increased, the spray angle is increased and

the transition point of spray tip penetration occurs earlier. The breakup



process of the spray becomes especially more active for about 0.3msec

before and after the transition point.

4) The disintegrating mechanism of the liquid spray is affected by two
combined effects: a) friction forces between the surface waves generated
at the surface of the liquid column and the ambient gas, b) collisions of

liquid droplets and ligaments by spray overtaking,
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Plunger pump 10.
1st accumulator 11,
Pressure gauge 12,
2nd accumulator 13.
Pressure transducer 14,
Solenoid 15.
Fuel injection nozzle 16.
Photointerrupter 17.
Double pulse generator 18.
delay circuit

Fig. 1 Experimental apparatus

i

Nanolite
Stroboscope
Nozzle controller
Camera
Oscilloscope
Pressure chamber
Pressure gauge
Nz Gas bomb
Check valve
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Fig. 2 Detail of single hole nozzle
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Fig. 3 Nozzle driving circuit
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Photo. 1 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

Nz gas

Low sulfur diesel oil (S = 0.84)
Single hole (L/D=5, D=0.35,)
105mm Micro, Telemicrolens
(Magnification : X 4.5)

Nikon F-2

KODAK Tri-X(ASA 400)
Strobo (Pulse duration : 20 ps)
Nanolite (Pulse duration : 17 ns)
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t1=0.2
t2=0.6 08 1.0 1.2 1.4 1.6 1.8(ms)

Photo. 2 Photographs of developing spray from injection start
(P=7TMPa, P,=1MPa, D=0.35mm)



11=0.1
t2=0.3 0.4 05 06 0.7 08 0.9(ms)

Photo. 3 Photographs of developing spray from injection start
(Pi=28MPa, P,=2MPa, D=0.35mm)



0.5

Photo. 4 Photographs of developing spray from injection start
(P;=28MPa, P,=3MPa, D=0.35mm)
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(a) (b)

Fig. 17 Disintegrating mode of developing spray(Pi = 14dMPa, Pa = 0.1MPa
D = 0.35mm, L/D = 3.857, t = 0.23msec(a), t = 0.30msec(b))
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