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Abstract

Ibrahim El-Dsoky Taha El-Keiy. A study of the effect of exhaust
gas recirculation on the performance and combustion of Diesel engines.
Degree of Master of Science. Ain Shams University / Faculty of
Engineering. Department of Mechanical Power Engineering, 1593,

Experimental work has been carried out to investigate the effect of
varying exhaust gas recirculation {EGR) on the performance and
combustion developments of four stroke, six cylinder, Diesel engine.
Special arrangements were constructed and then used in the experimental
testes by which the EGR percentage could be controlied. During each
test, measurement of engine atr mass flow rate, EGR mass flow rate, fuel
mass flow rate, speed, power and exhaust gas temperature were taken.
Also the time of the delay period was computed from the knowledge of
the cylinder pressure at speciified crank angle positions and using Krigar -
Borman method for calculation of Apparent Fuel Burning Rate (AFBR).

Due to the practical need of the interface between computer

simulation model of apparent fuel buming rate and the pressure
measurements, a data acquisition system has been used to record and
analyze the test results at specific EGR percentages (0, 5, 15, 25, 40%),
within reasonabie range of engine running conditions.

Experimental results confirmed that EGR percentage has a great
influence on the delay period, maximum pressure inside the cylinder,
specific fuel consumption and engine power. At low EGR percentage up
to 10% the delay pericd decreases for all engine speeds specially at part
load. However at high EGR percentage over 20%. The delay period
increases. The peak cycle pressure gradually declines as EGR percentage
increases up to 20%, then it drops sharply as EGR becomes over 20%.
The specific fuel consumption decreases by 3% at most as EGR
percentage increases up to 5%. Meanwhile it has no effect on the engine
power. As EGR percentage increases from 5% up to 15% the engine
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power siightly decreases without any remarkable change in the specific
fuel consumption. The engine power and specific fuel consumption
deteriorate as EGR percentage increases more than 25%.

Therefore an improvement in the specific fuel consumption as much
as 3% is achieved corresponding to 5% EGR percentage. The
recommended range of the EGR is from 5 to 13%. The use of EGR more
than 25% adversely affect engine power and specific fuel consumption
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