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Study on Smoke Prediction in Heavy-duty Diesel Engine

Doo-Sung Baik' and Jong-Sun Lee'
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Abstract The effects of exhaust gas recirculation (EGR) on smoke emissions in heavy duty diesel engine are

numerically studied by using KIVA-3V CFD code. For the analysis, RNG jk—¢ turbulence model was given
as a governing equation, and mathematical models of Tab, Wave, Watkins-Park, Nagle-Strikland were applied to
describe physical process of droplet breakup, atomization, wall impingement and smoke respectively.
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Physical Process

Spray Standard spray model
Drop drag Droplet drag and distortion model
Droplet breakup | Wave model
Atomization TAB model
Wall impingement | Watkins-Park model
Combustion Hybrid model
Laminar flame | Arrhenius model
Diffusion flame | Eddy breakup model
Emission | NOx Extended Zeldo‘vich
Smoke | Formation Hiroyasu model
Extinction Nagle-Strickland model
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Bore 11.1 cm
Stroke 139 cm
Connecting rod length 24.66 cm
Displacement 8071 L
Compression ratio 17.2
Intake valve open BTDC 16 deg
Valve | Intake valve close ABDC 36 deg
open/
close | Exhaust valve open BBDC 46 deg
Exhaust valve close ATDC 14 deg
Injection timing BTDC 11 deg
Swirl ratio (normal) 0.1841
Engine speed 1400 rpm
Injection system In-line
Cylinder boundary temperature {450 K
Fuel spray angle -11.0 deg
Bowl type Toroidal
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