106 #hifk.  Vol.20, No.70(2011)

HEREEERCEICE SRRINT « —ELEFER

The Time Sequence Measurement of Diesel Spray by Using of Super High Resolution Photography
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In a diesel engine, the process to mix fuel with air has a strong influence on the characteristics of
combustion and exhaust. Many researchers have been measuring a fuel spray of the diesel engine.
Diesel sprays are unsteady phenomena form different structures at each fuel injection. Therefore, it is
necessary to detect the distribution of spatial fuel droplets in the whole spray area of to investigate the
characteristics of the fuel spray. In this report, a new photographing system (SHRLS: Super High
Resolution Lens System) which has a high resolution and a wide measurement area was developed.
The minimum detected size of fuel droplet is 5 pm. The droplets images are recorded by large size
black-and-white films. The system was applied to a non-evaporating diesel spray injected into a high
pressure chamber. As a result, spatial distributions of the droplets were over 5 um were detected
clearly for the whole diesel spray. The droplets in medium and small size present inside the vortex.
The large size droplets distributed at the peripheral area of vortex and appeared at the tip region of
the spray due to their large momentum. Additionally, diffusion processes of fuel droplets were
measured by SHRLS using two wavelengths (532 nm and 600 nm) and large size color-film. In
conclusion, SHRLS using two-wavelength could capture the behavior of fuel droplets in upstream of

the diesel spray.
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Tablel Optical performance of specialized lens system

Lens system MLS SHRLS

Spatial resolution [um] 10 5

Working distance [mm] 1,000 400

Magnification 3-5 2.7,3,4,.

Depth of field [ [um] 205 100
MLS - -- Magnified Lens System

SHRLS - - - Super High Resolution Lens System

SREWVHZBRETHZENTED.

Inverted real image
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Fig.7 Optical setup for double exposure photography

Table2 Experimental conditions

Fuel oil n-tridecane
Ambient gas CO,
Ambient temperature T, K] room temperature
Ambient pressure p, [MPa] 2.0
Ambient density P [kg/md] 39.5
Injection pressure Py, [MPa] 87.5
Injection duration by [ms] 0.23 0.46
Injection fuel amount m; [mg] 1.76 3.67
Nozzle type Single hole nozzle
Nozzle hole diameter d, [mm] 0.20
Nozzle hole length L, [mm] 0.80
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