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Figure 1- MTI4.244 diesel engine produced by Tabriz Motorsazan Company
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Table 1- General specification of MTI4.244 diesel engine produced by Tabriz Motorsazan Company

Feature Value/state
Bore [mm)] 100
Stroke [mm)] 127
Connecting Rod Length [mm] 219.1
Total Displacement [liter] 3.99
Number of Cylinders 4
Compression Ratio 17.5
Firing Order 1-3-4-2
Asplration Wastegated turbocharger, with intercooling
Wjcctors Low inerti;t, valve covered orifice (VCO)
5 holes (Diameer=0.276mm Depth=1mm)
Intake valve opening [CA] 338
Intake valve closing [CA] -150
Exhaust valve opening [CA] 125
Exhaust valve closing [CA] 373
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1. RPM
2. Direct-Injection Diesel Jet Model ('EngCylCombDIJet')
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Figure 2- CAD model of intake manifold and it’s discretization in GEM3D
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Figure 3- CAD model of exhaust manifold and it’s discretization in GEM3D
GEM3D buzxo 10 oy (g jlwasiwns g o295 4olyuiz CAD bl 5 (5 gad - S
1. GARETT

2. University of Genoa

3. Massimo Capobianco

4. Block diagram

5. Turbulent kinetic energy (TKE)
6. Turbulent length scale (TLS)

7. Intake valve closing (IVC)
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Table 2- Some important inputs for base engine simulation at different engine speeds
engine speeds[rpm] 1000 1350 1600 2200
Injection timing [CA-ATDC] 7.6 7.4 8 4.1
Overall air fuel ratio 17.25 19.25 21.02 19.62
Turbulent kinetic energy at IVC [m2/s] 6.51 11.86 16.66 31.53
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Figure 4- Block diagram of integrated simulation of MT14.244 diesel engine in GT-ISE
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Figure 5- Volumetric efficiency resulted from interactive simulation compared with experimental data
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Figure 7- Comparison between experimental and simulation results at 1350 RPM a) heat release rate b) cumulative heat release
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Figure 8- comparison between experimental and simulation operational curves: a) power-speed b) torque-speed
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Figure 9- comparison between experimental and simulated emission concentration a) NOy b) soot
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Figure 11- comparison between cylinder 1 pressure curves for different injection timing at 1350 RPM
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Figure 15- NO,-soot-power trade off curves with changing of injection timing at 1000 RPM
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Figure 18- Effect of EGR percentages on NO,-soot trade off curves with changing injection timing at 1350 RPM
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English Abstract

Simulation of combustion process in MTI4.244 diesel engine, in order to
investigate the possibility of power enhancement and pollutant reduction

Hassan Habibi Moghaddam, Rahim Khoshbakhti Saray, Alireza Geymachi and Mojtaba Siaby serajehlou

Department of Mechanical Engineering, Sahand University of Technology, Iran.
(Received: 2015/4/6, Received in revised form: 2015/10/2, Accepted: 2015/11/16)

Since enhancing the engine power needs redesigning, in this work MTI4.244 diesel engine produced by
Tabriz Motorsazan Company has been considered to simulate its combustion process. It has been simulated
and linked to the turbocharger and gas exchange models, using integrated simulation in GT-Suite, in order to
investigate the possibility of power enhancement and pollutant reduction. Then results of this simulation have
been validated by the experimental data of engine which have been carried out in Motorsazan Company. In
order to improve engine performance and emission characteristics simultaneously, the effects of injection
timing and EGR percentage on combustion, performance and emission of this engine at full load conditions
have been studied. For example, at 1350rpm, 9.53% improvement in power and 49.87% reduction in soot
have been achieved by advancing injection to 2 CA-BTDC. This change of course causes 54.12% increase in
NOx. Finally, using 20% EGR and injection advancing, reduction of soot and NOx together with engine
power enhancement have been predicted.

Keywords: Diesel Engine, Combustion, Power Enhancement, Pollutant Reduction, Integrated Simulation.
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