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Development of Suction Air Improvement Technology by
UFB Atomization Using Corona Discharge

Satoru TATEMICHI*!, Atsuyoshi TAKAYAMA **

Abstract

High voltages from 6 to 10 kV can generate ozone through corona discharge, and ozone can be used to solve
environmental problems. Moreover, the generation of OH radicals has been confirmed, and the removal of organic
substances is expected. However, the half-life of an OH radical is 10—9 s, and the use of OH radicals is limited. Therefore,
we focused on UFB water in this study. UFB water is a functional water-mixed gas with a bubble diameter smaller than
1 wm; substances are re-solved by the energy generated through the self-crushing action of the bubbles, resulting in the
generation of radicals. In this study, we attempted to enhance the formation of OH radicals through the atomization of
UFB water via corona discharge. The combination of corona discharge and UFB water atomization was found to
promote the formation of OH radicals from ozone via water atomization, and a mutual effect between anions and the
UFB parent of OH radicals was observed. A reduction of the NOx concentration in the exhaust gases of fuels was
observed for fuels treated by UFB water atomization and corona discharge.
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Fig.1 Structure of UFB Fig. 2 Atomization equipment
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Fig.3 Experimental Device Fig. 4 UFB Water Generation Apparatus

Table 1 Engine Spec

Name REF-CDT Max Power 63.2 kw/3500 rpm
. Direct-injection .
Enjine System Four-stroke Max Torque 178 N'm/2000 rpm
Cylinder Number 4 Displacement 1998 cc
BorexStroke 86 mmx86 mm Injector System Common Rail

Compression Ratio 16.7

Table 2 ECS Spec

Name Engine Control System After Injection MI~40°
Pilot Injection 40° ~MI Rail Pressure 30 MPa~160 MPa
Main Injection ATDCA0° ~40° Pilot Injection Time 200 pus~600 ps
Pilot Injection 40° ~MI
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Fig.5 Analysis of atomization gas
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Fig. 6 Pollutant Concentration & Fuel Consumption
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Fig.8 Tap Water & UFB Water
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Fig.9 Analysis of UFB
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