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summary

The experimental investigation carried out to reveal the atomization
process of the diesel spray. The spray injected through a single hole
nozzle was taken by a camera on the opposite side of the stroboscope
for macroscopic observation or nanolite for microscopic observation.
The effect of nozzle aspect ratio was analyzed with disintegration
phenomena of the diesel spray. Based on the enlarged spray photograph,
atomization process as well as spray cone angle was observed in detail.
In order to clarify atomization characteristics of diesel spray in early
stage of injection, the spray photograph for penetration behavior and
the enlarged photograph of initial spray were taken using stroboscope
light or nanolite. The spray tip velocity was calculated, and atomization
process of initial spray was observed in detail. The results are as
follows.

1. The spray injected through the nozzle of L/D = 3.33 disintegrates
earlier than that of L/D= 2.22.

2. The diesel spray in initial stage of injection is rarely atomized around
nozzle tip region and spray head region, but mainly atomized in spray
periphery region.

3. The spray cone angle is nearly constant under the pressurized
condition, while it is decreased with elapsing time under the atmospheric

condition.
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Plunger pump
1st accumulator
Pressure gauge

2nd accumulator

. Pressure transducer
. Solenoid valve

. Fuel injection nozzle
. Photo-interrupter

. Delay circuit

10.
. Solenoid driving circuit
12.
13.
14.
15.
16.
17.

Fig. 1 Schematic diagram

Stroboscope or Nanolite

Camera
Oscilloscope
Pressure chambe
Pressure gauge
N2 Gas bomb
Check valve

of experimental apparatus
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Fig. 4 Double pulse generator delay 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 type

Nozzle diameter (mm)
Nozzle aspect ratio(L/D)

Lens

Camera

Spark light sources

14
01,1, 2, 3
Room temperature

Ny gas

Low sulfur diesel oil (S = 0.84)

Single hole
0.45
2.22, 2.718, 3.33

105mm Micro, Telemicrolens

(Magnification : X 4.5)

Digital camera

Strobo (Pulse duration : 20 us)

Nanolite (Pulse duration :

17 ns)
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Spray tip penetration
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Fig. 5 Variation of Spray tip penetration distance with

2.22 aspect ratio under various ambient pressures
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Fig. 6 Variation of Spray tip penetration distance with

100

3.33 aspect ratio under various ambient pressures
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Spray tip velocity

Fig. 7 Variation of spray tip velocity with time from injection start.
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Fig. 8 Variation of spray tip velocity with time from injection start.

(Pa=3MPa)
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Fig. 9 Spray cone angle variation with time from injection start

at 0.1MPa chamber pressure
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Fig. 10 Spray cone angle variation with time from injection start

at 1.0MPa chamber pressure
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Fig. 11 Spray cone angle variation with time from injection start

at 2.0MPa chamber pressure
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Fig. 12 Spray cone angle variation with time from injection start

at 3.0MPa chamber pressure
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