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Visualization of Diesel Spray by Using Direct Photography with High Spatial Resolution
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The objective of this work is to clarify the micro structure of the diesel spray. This paper describes
measuring system of the whole region of the diesel spray with high spatial resolution by using a novel
photographing system. The photographing system is composed of a specialized lens system and a
large sized film. The diesel spray in constant volume vessel was examined with transmitted light
The speckle
reduction device was applied to the optical setup for relaxation of coherence of the laser to restrain the
speckle.

photography. Light source is the second harmonic of 532 nm of an Nd:YAG laser.

To obtain the spatial spray characteristics, an image analysis method was developed to
evaluate the droplet size and its location within depth of field. By measuring the spatial distribution
of droplets in the whole spray region, the validity of this photography for droplet size measurement
was investigated, and the micro structure of the diesel spray was visualized. The results showed that
the system constructed in this study was effective to clarify the spatial distribution of fuel droplet in

the whole spray region and the dispersion state of fuel droplets in large-scale vortex.
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Fig.1 Schematic diagram of experimental apparatus
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Table 1 Experimental conditions

Fuel n-tridecane
Ambient gas N,
Ambient temperature T, [K] room temperature
Ambient density P [kg/m?] 17.3
Ambient pressure P, [MPa] 1.50
Injection pressure Py [MPa] 55 77 99
Injection duration t,-,,j [ms] 1.68 1.42 1.25
Injection quantity Qi [mg] 12.0

Nozzle hole diameter d, [mm] 0.20
Nozzle hole length I, [mm] 0.80
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f,: Focal length of objective lens
f.: Focal length of concave lens

(b) Geometrical optics for lens system

Fig.2 Schematic diagram of specialized lens system
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Fig.3 Optical setup for transmitted light photography
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Fig.4 Spray images taken by transmitted light photography
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Fig.5 Flowchart of image processing algorithm
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Fig .12 Micro structure of diesel spray visualized by spatial distribution of droplet size (pz = 17.3 kg/m3, #/tin;= 1.0, M= 3.0)
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