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The Effect of EGR on Exhaust Emissions
in a Direct Injection Diesel Engine
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Abstmuct |

The direct injection diesel engine is one of the most efficient thermal engines. For this reason DI

diesel engines are widely used for heavy-duty applications. But the world is faced with very serious problems

related to the air pollution due w the exhaust emissions of diesel engine. So, that is air pollution related to

exhaust gas resulted from explosive combustion should be improved. Exhaust Gas Recirculatiof EGR} s a

proven method to reduce NOx emissions. In this study, the experiments were performed ar various engine

loads while the EGR rates were set from 0% to 20%. The emissions trade-off and combustion of diesel engine

are investipated. Hot and cooled EGR are achieved without cooling and with cooling respectively. It was

found that the exhaust cmissions with the EGR system resulted in a very large reduction in oxides of nitrogen

at the expense of higher smoke emissions. Also, the reduction rates of NOx emissions for hot and cooled

EGR are similar at load 20%.
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Fig. 1 Schematic diagram of expenmental apparatus

Table 1 Specifications of the test engine

Itemn Specification
Model KUKJE 3DI00T
Z?sm@fl_iﬁd@ ’.»:;w :%jcm_ke
Type 1):£shi?tw;g:iflitm
exhaust T/C
Compression Ratio 184101
Power A at 2600rpm
Borelnm} 100
Stroketmm) 110
Piston speed{my/s) 0.5
Fuel imjection tine BTDC 171
Fuel myection pressure 19.810MPa
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Fig. 2 Schematic diagram of EGR system

400
350 3~
. - [ | -
- 300 -
=~ PO gremeclrn e 1800 prm
ey 3 YTENY - 2l kead
(‘f 200 - ¢ g eyl DO YWy
&? 40 % =W
O s it
180 L - A & BO 5%  —p—
100 % wedow
00 | i i 2 i i H &
o 5 10 15 20
EGR Rate { %}
500
L ] — -
450 b .“_’_,..-a-'l'
400 L 2600 mm
g i
:3 350 b
5 L L o e . [ -
£ . Laad
(] 3040 p- FrL N —
o FRTISY N ‘w»‘ 0% -
250 L ¥y Iy GO% b
T S A & oy
= 00 Hk e
200 | i | i i i | "
4 5 19 1% 20
EGR Rale { %}
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