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Abstract : 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 to the exhaust emissions of diesel engine. So, that is air pollution related to exhaust gas resulted from
explosive combustion should be improved. Exhaust Gas Recirculation(EGR) is a proven method to reduce NOx
emissions. In this study, the experiments were performed at various engine loads while the EGR rates were set from 0%
to 30%. The emissions trade-off and combustion of diesel engine are investigated. The brake specific fuel consumption
rate is very slightly fluctuated with EGR in the range of experimental conditions. The ignition delay increased with
increasing EGR rate. The maximum value of premixed combustion for the rate of heat release is increased with
increasing EGR rate. NOx emissions are decreased with increasing EGR rate at high load and high speed.

It was found that the exhaust emissions with the EGR system resulted in a very lérge reduction in oxides of nitrogen at
the expense of higher smoke emissions.
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Fig. 1 Schematic diagram of experimental apparatus

Table 1 Specifications of the test engine

Item T

Specification

3-cylinder 4-stroke
Type direct injection
Diesel engine with exhaust T/C

Compression Ratio 18.4:1
Power 40KW at 2600rpm
Bore(mm) 100
Stroke(mm) 110
Piston speed(m/s) 9.53
Fuel injection time BTDC 171
Fuel injection pressure 19.61MPa

Table 19 3EA| & wle} a1, AR = o /74
%2 A(Eddy current type, Absorption capacity : 132
kW), 449 AsEE o] 83 vl 7] £4]7](Model :
testo 350), S IV A3} 7] 9% =F {F

Al(Laminar flow elements, model : 50MC2-6), 353}
hAlS o] &3 tlAAR A EA7](Smoke opacity
analysis, BOSCH, RTM 430) $0.2 T4 50| glT}.
O3 FHFFEA 4T 28 FV) Y EE 28,
# 7], EGR 22, WZb LE9 ARANTE T
< 44 ZA A

L A7 AL E dABHA FA 8] A8t
ZhE QI 2 EE 50~60°CE FA8t L, AlE
- SAZAANA IR o) &

1800, 2600rpm, 512 20, 40, 60, 80, 1oo%i xaga)
WA 7] 21, 2} F-5hult} EGR&-2 0014 30%71A]
5% A o2 WA 7 EA A S BTk
EGR A} 2=¥l-2 Fig. 2¢f VtE} vle} o] wj 7] uj
UEZ=A vYes w7l 7] fuE= Ho s
A=A 7)1 T =AY High pressure loop
method)S =) & 3}lsich
L&) EOR 7hs £58 Way] 9late] 142
EGR cooler& A X 5l4 0 ‘11 EGR cooler &7-&9]
EGR valve & A X 3}o] EGR & 5 o2 243}
U EGR valve & £ 44—61— 7IAETICE Q8] ¢
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Fig. 2 Schematic diagram of EGR system
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Fig. 3 Effect of cooled EGR on specific fuel consumption of
load at each engine speed
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Fig. 4 Comparison of rate of heat release with EGR at engine
speed 2600 rpm
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Fig. 5 Comparison of rate of heat release with EGR at engine
speed 1800 rpm

i, S EFALTo] Frrshe whHd Fatdsge
5 U3ty agla A E A 1800rpm
531 60%0° A = EGR&S Eo)d d44 &1 o
o] ol & W) 23} 100%0] A4 = Bated 4o
AR 23 Aay HaugHo] QoA AL
glstdrt

Fig. 62 AW 3] H 49} EGR-& Wslo] W& Qb
3tehA(CO) 9] HlE 5 =2 el Ao)th 1800 rpm
o o] CO9 vl& S AR, 2 55H20%)9}

Transactions of the Korean Society of Automotive Engineers, Vol 13, No. 5, 2005 191



0}
X
ok

4
Load
1800 rpm 20 %
40% -®-
T 60% - &-
80% - v -

E # B 100 % -0

§ T d" ‘/.i/./l

B —— .

g T : -
Lo —v i
SIEES S

!’—-—.v_.___A -A--
ol vy
o s 10 15 20 25 30
. EGR rate (%)
4
Load
2600RPM 20 %
40%_:_
T 60% - A-
80% - v~

e 100 % o~ .

m —

S L./.—/./

A L o-—-—--n--ﬂ—o——---o
e e Ay h

AT s
O sy TS -t
ol v v vy a1

0 5 10 15 20 25 30
EGR rate (%)

Fig. 6 Effect of cooled EGR on CO emission characteristics
of each engine speed by various load rate
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