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summary

In this study, diesel spray characteristics has been conducted to
investigate the effect on nozzle aspect ratio(L/D). A single hole nozzle
which is 0.45mm in diameter and 278, 3.89, 5 in the nozzle aspect ratio
i1s used. Injection pressure is 14MPa and ambient pressure are 0.1MPa
and 3MPa. By nozzle aspect ratio; the disintegration process of a diesel
spray was observed. The double flash method has been employed to
visualize the developing process of the diesel spray.

The result obtained in this study are as follows.

1) In the case of the nozzle aspect ratio under the same nozzle diameter,
injection pressure and ambient pressure is smaller, disturbance is the
direct cause of atomization of spray so the break - up length decreases
and the initial spray angle increases. With the result that the breakup
process of the spray becomes especially more active in that point as the

transition point of nozzle tip appears earlier.

2) When the spray is fully developed, the spray bottom is shown as no
n - disturbance liquid column within about 1~ 2mm from the nozzle tip.
As nozzle aspect ratio is larger, non - disturbance liquid column becomes

longer.



3) Due to the surface wave, ligaments of the shape thread appear at the
boundary of liquid column right after spray. The more developed wave
together the progress of spray transforms ligaments into droplets that

have generally the uniformed sjze.

4) In the case of nozzle aspect ratio 278, 3.89, 5 the spray injected under
the ambient pressure has no great i'nfluence on the sprav tip penetration
but the transitional point occurred early in the order of nozzle aspect

ratio 2.78, 3.89, 5 with the lapse of Injection time.

5) In the period of initial Injection, the spray  angle has the large
measurements in case of the small nozzle aspect ratio, while the fullyv
developed spray has the largest sprayv angle in case of the nozzle aspect

ratio is 3.89.

6) As a result we know that the disintegrarion process of a diese] sprayv

nozzle aspect ratio is an Important variable for the initial atomization and

fully development spray has suitable nozzle aspecrt ratio.
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Pressure gauge

2nd accumulator
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Fuel injection nozzle
Photointerrupter

Double pulse generator delay circuit

Fig. 1 Experimental apparatus
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Nanolite
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Nozzle controller
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Pressure gauge
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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) 14
Ambient press. (MPa) 0.1, 3
Ambient temperature Room temperature
Ambient gas N gas
Fuel Low sulfur diesel oil (S = 0.84)
Nozzle Single hole (L/D=2.78, 3.89, 5,

D=0.45)
Lens 105mm Micro, Telemicrolens
(Magnification : X 4.5)

Camera Nikon F-2, Nicon F-801
Film Kodak Tri-X(ASA 400)

Spark light sources Strobo (Pulse duration : 20 ps)

Nanolite (Pulse duration : 17 ns)
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tl = 0.06ms

t2 = 0.03ms 2 = 0.06ms t2 = 0.09ms

Photo. 4 Enlarged photographs of initial diesel spray using double

flash (Pi=14MPa, Pa=3MPa, D-0.45mm, 1./D=2.78)
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tl = 0.06ms

t2 = 0.03ms t2 = 0.06ms t2 = 0.09ms

Photo. 5 Enlarged photographs of initial diesel spray using double

flash (Pi=14MPa, Pa=3MPa, D=0.45mm, 1./D=3.89)
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Photo. 6 Photographs of developing spray
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Fig. 9 Influence of nozzle aspect ratio on spray tip penetration

at Pi=14MPa, Pa=0.1MPa(D=0.45mm)
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Fig. 10 Influence of nozzle aspect ratio on spray tip velocity

at Pi=14MPa, Pa=0.1MPa(D=0.45mm)
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Fig. 11 Influence of nozzle aspect ratio on spray tip penetration

at Pi=14MPa, Pa=3MPa(D=0.45mm)
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Fig. 12 Influence of nozzle aspect ratio on spray angle

at Pi=14MPa, Pa=3MPa(D=0.45mm)
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Fig. 13 Influence of nozzle aspect ratio on spray tip velocity

at Pi=14MPa, Pa=3MPa(D=0.45mm)
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Photo. 9 Disintegrating mode of developing spray(Pi=14MPa, Pa=0.1MPa,
D=0.45mm, 1./D=3.89, t=0.30ms(a), t=0.35ms(b))
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