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Effect of EGR on power and exhaust emissions in diesel engine
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Abstract: Diesel engines are widely used due to superior power and fuel consumption, however there are many challenges in exhaust
gas management. Exhaust gas recirculation (EGR) is the most effective technique for reducing mono-nitrogen oxide (NOx) emissions in
a diesel engine, in comparison with other catalytic technologies. In addition, the technology has a number of advantages in terms of
economic efficiency and implementation. In this study, the effects on the power and exhaust characteristics of diesel engines equipped
with EGR systems were investigated. It was found that as the EGR rate increased, horsepower expressed as IHP and BHP decreased.
The net effect of the application of EGR was measured at various engine speeds. EGR technology caused decreases in BHP of around
9% during low engine speed and 3.5% during high engine speed. Additionally, NOx emissions reduced as the EGR rate increased, and
increased as engine speed increased. However, smoke emissions increased as the EGR rate increased, and decreased as engine speed
increased. The optimum operating conditions and ERG rate to simultaneously achieve minimum NOx and smoke emissions were
investigate. It was found that as the EGR rate increased, optimal operating speed for minimal NOx and smoke also increased.
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Figure 1: Schematic diagram of experimental apparatus
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Table 1: The specifications of the engine

Water cooled

Type 4 stroke
Cylinder 3
Bore*Stroke (mm) 75%x70 (mm)
Displacement (cc) 927 (cc)
Maximum Power (ps/rpm) 18/2800

Combustion chamber Swirl chamber

Engine size 493 x 450 x 697 (mm)

Weight (kg) 98 (kg)
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Table 2: Test conditions

Operation condition Variation
EGR rate (%) 0, 5, 10, 15
Load (%) 25, 50, 75, 100
Engine speed (rpm) 1200, 1500, 1800, 2100, 2400
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Figure 3: Effect of the EGR rate on engine power (IHP) at
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Figure 4: Effect of the EGR rate on engine power (BHP) at
the load 100%
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Figure 5: Effect of the EGR rate on exhaust pressure at the
load 100%
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Figure 9: Effect of the EGR rate on NOx at the load 100%
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