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Effects on Exhaust Gas Emission in Combined EGR System of Gas Engine and

Diesel Engine

Dong-Hoon Yoot - Osami Nishida* -

Abstract :

Jae-Keun Lim#**

EGR is applied in order to lower temperature of combustion chamber by using

the specific heat of carbon dioxide in engine exhaust gas. However, the problem of EGR
system in diesel engine is high PM concentration. Combined EGR system can be
reduced it by mixing exhaust gas of gas engine into the intake air of diesel engine. This
experimental study was designed for EGR system for both engines use. The results of
EGR experimental study by using diesel engine and gas engine are as follows.
1) The pressure of combustion and rate of heat release decreased.
2) The specific fuel consumption increased. But, up to middle load, it little increased.
3) NO concentration has decreased up to 50% in almost all combustion area.
4) The variation of the PM concentration at low load is not so seen. But at high load,
PM increased rapidly when concentration of oxygen is decreased and most of it

caused the increasing of Dry Soot.
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Table 1 Engine specification

. Gas Engine Diesel Engine
TS D1ES (NRG 600G) (NF 19SK)
Borexstroke 120x170mm 109.8x105.4mm
Swept volume 1992cm’ 988cm’
Maximum 11.93kW/ 13.97kW/
Power 1100rpm 2400rpm

10.07kW 11.76kW/
Rated power /900rpm 2200rpm
Combustion Spark ignition Direct injection
system park 1gnt Y
Compression i .
ratio 8:1 16.3:1
lgn{tion/lnjection BIDC 21° BTDC 1940.1°
timing
Fuel Natural gas Marine diesel oil

Table 2(a) Fuel oil composition for diesel engine

Item Composition
Density(15°C) 0.8615 glom’
Flash point 72 °C
Kinematic viscosity(50°C) 2374 mmz/sec(cSt)
Pour point 25 °C
Residual carbon 0.55 mass%
S 0.08 mass%
N 0.038 mass%
H,0O 0.01 vol%
Ash powder <0.001 mass%
Low heating value 42.6 Ml/kg

Table 2(b) Fuel oil composition for gas engine

Item Composition(Weight%o)
Methane 78 %
Ethane 11 %
Propane 7 %
Butane 4 %
Gravity 0.638 Air:1
Flash Point 630~730 °C
heating value 45 MJ/m'N
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Table 3 Exhaust gas concentration of gas engine

Item Exhaust gas

CO, / CO 7.32/55 %
NO 72  g/kWh
O 053 %
THC (CH4 base) 03 %

Table 4 O, and CO; concentration of intake gas

EGR Rat

(oxygen,‘%?) o) o
19 0.56 18.98
17 1.14 17.01
15 1.54 15.03
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Table 5 NO reduction ratio at 2200rpm

0, G/E D/E D/E&G/E | Reduction
Ratio | (g/kWh) (g/kWh) (g/kWh) | Rate(%)
25% | 9.73 2.84 53.73
19% | 222/7.2 | 50% | 12.35 8.14 32.89
75% | 14.25 8.93 35.52
25% | 9.73 1.97 59.13
17% | 2.25/1.2 | 50% | 12.35 2.75 60.61
75% | 14.25 3.88 58.83
25% | 9.73 2.54 55.86
15% | 2.28/7.2 | 50% | 12.35 1.95 64.49
75% | 14.25 2.10 67.27
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