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Determining on Hole Angle for D.I. Diesel Engine by Modeling
Experiment using Emulsified Aspects Subjected
to Liquid-Liquid Injection Technique

Takashi WATANABE, Susumu DAIDOJI and Shigeru IKEDA

Abstract
In order to clarify characteristics of fuel-air mixing process, a visual observation was made on a relative

simulation of spray behavior involving a liquid media generated forced or combined swirling flow and a gas media

of adiabatic compressed air. A liquid fuel was injected into another liquid to simulate the process of diffusion in
a plastic piston cavity that simulated an actual engine. The cavity was filled with water and rotated to generate
the forced or combined swirling water flow. The simple simulation theory concerning the liquid-liquid injection

was proved. Results suggest that the adequate correlation between the analysis of spray formation, viewed from
the bottom and the side, and the specific fuel consumption of actual engine was clarified on various hole angles. The
liquid-liquid injection technique is markedly useful for evaluating the performance of actual engines.

Keywords: Diesel Engine, Fuel Injection, Swirl, Simulation, Direct Injection, Spray, Mixing Process, Hole Angle,

Combustion Chamber, Liguid Injection Technique
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Type of nozzle Hole
Number of holes 4
Hole diameter 0.25mm
Injection pressure 20Mpa
Injection hole angles 120°, 135°, 150°
¢/d 2.40
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(@ Single Shot Injection Control Unit

@ Photo Micro Sensor

@ AC Motor

©® Push/Pull Solenoid

@& Dummy Injection Nozzle
PMain Injection Nozzle
2Combustion Chamber Model
IDAC Commutator Motor
(BDisplacement meter
®Digital Retarder
@Microflash

@Camera

@ Slit Disk

® Injection Pump

@ Battery

Needle Lift Sensor
DOil Seal

@Pulley

@ Transformer

@DC Amplifier
Pulse Generator
@DPlane Mirror
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