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DROPLET VELOCITIES IN A DIESEL SPRAY
(1st Report, Flow Coefficient and Decelation Process of Velocity)
Masataka ARAI and Hiroyuki HIROYASU

Flow contraction coefficient of a diesel nozzle, and structure of a diesel spray as a two
phase jet were studied by analyzing droplet velocities in the diesel spray. A LDV system
with a 30mW He-Ne laser and a counter type signal processor was used to measure the
droplet velocities and their fluctuations in the diesel spray injected into a high pressure
test chamber. An apparent origin of a spray jet appears downstream of the nozzle. Then
a potential core, in which the injected velocity remained unchanged, was longer than
that of a conventional gaseous jet that had an apparent origin located inside of a nozzle.
A velocity deceleration ratio of a completely atomized spray in the high pressure
chamber was higher than an mcompletely atomized spray injected into atmospheric
environment.

Key Words; Spray, Diesel Spray, Nozzle, Origin of Jet, Potential Core, Velocity
Distribution, Flow coefficient, Contraction coefficient
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Fig. 1 Schematic of experimental system
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Fig. 2 Single hole diesel nozzle
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(c) Velocities at Z =80mm
Fig. 4 Radial distributions of droplet
velocity
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Fig. 11 Velocity decay and an apparent

origin of a spray jet
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