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Abstract

The effects of exhaust gas recirculation(EGR) on the characteristics of combustion, exhaust
emissions and specific fuel consumption(SFC) are experimentally investigated by four-cylin-
der, four-cycle and direct injection marine diesel engine.

In order to reduce soot contents in the recirculated exhaust gas to intake system of the
engines, a novel diesel soot removal system with a cylinder-type scrubber which has water
injector (4 nozzles in 1.0 mm diameter) is specially designed and manufactured for the experi-
mental system.

The obtained results are as follows ; The combustion pressure in cylinder is decreased and
ignition is delayed with increasing EGR rate. The accumulated quantity of heat release is
slightly decreased and the tendency of heat release rate is not constant.

NOx and Soot emissions are decreased by maximum 7% and 540% with scrubber than
without scrubber in the range of experimental conditions. Those are increased at the lean
burn area with increasing equivalence ratio in the constant value of engine speed and EGR
rate. Also, those are decreased with increasing EGR rate in the constant value of engine

speed and equivalence ratio.
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Table 1. Results of soot measurement at full load

Table 2. Specification of test engine
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Fig. 2 Schematic diagram of experimental appa-
ratus

Item Specification
Cylinder number 4
Cooling type Water-cooled
Cycle 4
Injection type Direct injection
Bore X Stroke 102 mm X 100 mm
Piston displacement 3,268 cc
Max. output 31.63 KW/1800 rpm
Compression ratio 17:1
Fuel injection timing BTDC 18°
Fire order 1-3-4-2
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Table 3 Compositions and properties of diesel oil

Item Value
Carbon residue 0.08 wt%
Calorific value 42.8 MJ/kg
Stoichiometric ratio 14.44 keg/kg
Evaporation heat - 180 kd/kg
Cetane number 54
Sulfur 400 ppm
Flash point 49 ¢ i
Viscosity 2.67cSt@40C
Water & sediment 0.00 %
Specific gravity 0.8342@4%
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Fig. 3 Comparison of cylinder pressure and rate
of heat release with EGR at 1800 rpm and
load 100%
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Fig.4 Specific fuel consumption on effect of EGR
relative to a given loads at 1800 rpm.

3.3 Hi7| wiEE

3.3.1 A A48 E(NOx)

Fig. 52 & 71 #3 A& % t)dlod Halet
EGR& & ¥3tA7l A9 NOx w28 54 & ¢
H Aoz Ve Aol

NOx v} 282 EGR& 9] 7t wha} @A A
ZAasled, £8), 14 3319 A S Bae
o] & A, 71 @3 A4& % 1800 rpmo] . A
3¢l A SolE 10%9) EGR& A NOxu| & & o]
33%, 20%2] EGR& o4 NOx u] & & o] 64%,
30%<] EGR& A NOx v & Eo| 87%7} 245
At

o] gh& A A Fooo] HEF AAHYE o] 43}
A e we] AL 30%, 60% 2 80% B} 3t
d B A4S Yeided, 2 ol f& EGR7}
27t 238N E FHEA 271 Rolx 1, &
=7t F7HEV o2 s

3.3.2 EGRA] 23] ¢F NOx 9] &4

Fig. 6& Z#uj e} NOx &A &Fo] BA & e}
A ooz, 71#3 A4 1800 rpme] 3§, H3}
g 25% Ao 2, EGRE S 0%, 15% 2 30%=
FEte] EAIQ}

Aol “AMEZE HiE Ae dA 2AR ¢
A QA o} FJE NOxipol 3 Haqvdse o
A7 Fe] Ao YoM FEYI F1E FF
NOx & o] 72 A MA o2 Frgctn ot

E A3 A3 1800 rpmdjA & EGRE 30%9]
7% 531 100%] v By d A deln I Y&

NOx
(ppm)
1200

800
400

Load (%) 100

Fig. 5 NOx emission characteristics on effect of
EGR relative to engine loads at 1800 rpm.
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