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SUMMARY

Basic experiments have been conducted to investigate the effects of
injection pressure on the dispersion and spray characteristics under the
atmospheric conditions. Also this study shows the course of forming the
ligaments and droplets after non-disintergrated intact core is changed
into disintergrated one in the initial stage of the diesel fuel spray.

The results obtained as fallows.

1. Discharge coefficient of each injection pressure is almost constant
regardless of injection pressure, and therefore the ratio of changing
pressure energy into Kinetic energy is same when nozzle aspect ratio is
constant.

2. The spray being injected under the atmospheric pressure is
devoloping 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.

3. Spray angle increases with higher injection pressure when the
lapse of time is equal. In the initial stage of spray, it largely decreases
and reaches finally constant value as 0.8 - 1.2 ms has passed since the
beginning of injection.

4. As the injection time is increased from the injection start to the

fully developed spray, the ligaments yield droplets as a results of friction



forces between the surface waves generated at the surface of the intact
core and the ambient gas.

5. Spray overtaking which the shooting spray penetrates through the
preceeding spray and finally becomes the spray head is occured.
Therefore the long and numerous ligaments are generated from the spray
tip and the ligaments become droplets. The droplets generated from this
phenomenon are bigger and more irregular than the droplets producted

from the jet surface waves.
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1. Fuel Tank 9. Pressure Transducer Indicater
2. Fuel Injection Pump 10. Nozzle Driving Curcuit

3. Ist Accumulator 11. Nozzle Driving Controller
4. 2nd Accumulator 12. Retarder

5. Pressure Transducer 13. Stroboscope & Nanolite

6. Photo-Interrupter 14.-Osciloscope

7. Solenoid 15. Pressure Chamber

8. Injection Nozzle 16. Camera

Fig. 2-1 Schematic diagram of experimental apparatus
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Pressure Drop
0.5MPa

Injection Time

Photo. 2-1 Photographs of pressure drop of pressure
transducer (Pi=21MPa)
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Fig. 2-3 Nozzle control circuit
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Fig. 2-5 Photo-interrupter circuit for initial signal
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Table 1. Experimental conditions

Discriptions Conditions

Injection press. (MPa)| 7, 14, 21
Ambient press. (MPa)| 0.1

Ambient temperature Room temperature

Fuel Low sulfur diesel oil (S = 0.84)

Nozzle Single hole

Lens 105mm Micro, telemicrolens
(Magnification : X 4.5)

Camera Nikon F-2

Film KODAK Tri-X(ASA 400)

Spark light sources Strobo (Pulse duration : 20 us)

Nanolite (Pulse duration : 17 ns)
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Photo. 3-3 Photographs of developing spray
from injection start (Pi = 21MPa)
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Spray Tip Penetration(mm)
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Fig. 3-3 Influence of injection pressure on spray tip

penetration and spray angle (Pi = 7MPa)
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Spray Tip Penetration (mm)

200 D : 045 mm -]
T¢ : room temp,
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Fig. 3-4 Influence of injection pressure on spray tip
penetration and spray angle (Pi = 14MPa)
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Spray Tip Penetration (mm)
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Fig. 3-5 Influence of injection pressure on spray tip
penetration and spray angle (Pi = 21MPa)
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Fig. 3-7 Influence of injection pressure on spray angle
in case of fully developed spray
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Photo. 3-4 Enlarge Photographs of developing spray from
injection start (upper : Pi = 7MPa, under Pi = 21MPa)
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Photo. 3-6 Inner structures of fully developed spray (Pi=7MDPa)
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