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Combustion Characteristics of Diesel Engine using Improvement of Air Intakes and Fuel

Kenta YAMADA™, Atsuyoshi TAKAYAMA®**, Satoru TATEMICHI*'

Abstract

Diesel engines are used to propel ships and vehicles owing to their high fuel and thermal efficiencies; however, their
exhaust gases contain pollutants such as NOx, SOx, and PM. Therefore, the use of diesel fuels requires before- as well as
after-treatment technologies. Generally, common-rail and EGR systems, and SCR and DPF, are used for treatment as
before- and after-treatment technologies, respectively. However, increasingly stringent environmental regulations
necessitate the development of improved fuel and air intake technologies. The objective of this study was to improve
combustion by introducing a gas mixture fuel and ozone into air intakes. The introduction of ozone into air intakes
increased the combustion temperature and NOx concentration of the exhaust gas. With the gas mixture fuel, the NOx
concentration and cylinder pressure decreased when ozone was introduced into the air intakes. The combination of a gas
mixture fuel and ozone introduced into the air intakes decreased the NOx concentration and improved fuel consumption.
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Fig.3 Experimental Device

Table 2 ECS spec

Name

RF-CDT

Engine System

Direct-injection Four-stroke
Engine with Turbocharger

Cylinder Number

4

Computer Name ECS made by IRS
Fuel Pressure Max 4 cylinder
Common Rail 30~160MPa

Pressure

Bore and stroke

86mm X 86mm

Pilot —40° ~main before

Compression Ratio

16.7

Injection timing Main ATDC —40° ~40°

Max power 63. 2kW/3500rpm After main after~40°
Max torque 178N'm/2000rpm Experimental Only main injection
Displacement 1998cc injection timing ATDC-13°, -1¥

: X -17°
Injector System Common Rail -
Experimental Load 25% (2000rpm) Elfl);rrl;:selrltzl 1118(1;/{1\/1;;21
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Fig.4 Microphotograph of gas mixture fuel
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Fig. 7 Analysis of cylinder pressure
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