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Effects of Diesel-Fuel Injection Condition and Piston Bowl Diameter
on Performance and Emissions of a Natural Gas/Diesel Dual Fuel Engine
Hidetake Tanaka Keigo Takizawa Masahito Sato Naoto Horibe Takuji Ishiyama Takahiro Sako
This study investigates the influence of injection conditions and piston bowl geometry on combustion, performance and emissions of a natural
gas/diesel dual fuel engine. Experiments were carried out using two pistons with different bowl diameters under various injection conditions of
single- and two-stage diesel injection. The CFD simulation was also performed to calculate pilot-diesel fuel distribution in the combustion

chamber and then the influence of pilot-diesel mixture formation on natural-gas combustion was discussed.
KEY WORDS: Heat engine, Natural gas, Emissions gas, Dual Fuel Engine, Combustion Chamber, Two-stage Injection (Al)
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Tablel Engine specifications

ergne e B e ™
BorexStroke 88 mm x 84 mm
Displacement 511 cm®
Compression ratio 125

Combustion chamber Toroidal type

Number of valves 1intake and 1 exhaust
Intake charging External supercharging
Pilot-fuel Common-rail system
injection system 0.12 mm x 6 holes 140° nozzle
Main fuel supply into an nake pps

Table2 Test conditions
Engine speed 1200 rpm
Coolant water temperature 80°C
Lubricant temperature 70°C
Intake air temperature 40°C
Intake air pressure 180 kPa
Charging efficiency 144
Injection pressure 80 MPa
T i Single 5 mm®/cycle
Pilot injection quantity 3
Two-stage 3+2 mm°/cycle

Table3 Calculation conditions

Initial temperature(-80°ATDC) 442 K
Initial pressure(-80°ATDC) 0.39 MPa
Swirl ratio 2.8

Fuel DIESEL(Cy3H2)
Spray cone angle 18°
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Fig.13 Isosurface for diesel fuel mixture fraction
(6=-15°ATDC, @ =-2.5°ATDC, f =0.035)



