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Abstract : Exhaust Gas Recirculation (EGR) system is used to reduce NOx emission, to improve fuel economy, and
to suppress knock since it offers the benefits of the inlet charge dilution. The effects of EGR was investigated on the
performance and emission to reduce exhaust thermal Joad with a single cylinder liquid-phase LPG injection engine, in a
wide range of EGR rate, engine conditions and LPG proportions. As EGR rate was increased, NOx was reduced while
HC was increased. Pumping loss reduction by EGR improved bsfc and increased EGR lowered exhaust gas
temperature. And, LPG proportions were made a difference on the performance and emission characteristics.

Key words : EGR(Exhaust Gas Recirculation; ®]7]7}2~ A <=3%}), Liquid-phase LPG injection engine(§A}
LPGH-AE <L)

Nomenclature Rs  : propane, butane = 80%, 20%
BSFC  : brake specific fuel consumption, g/kWh
COVmep : coefficient of variation of IMEP, % Subseripts
EGR : exhaust gas recirculation, % int :intake
IMEP  : net indicated mean effective pressure, MPa exh :exhaust
PMEP : pumping mean effective pressure, MPa atm : atmosphere
RHR : rate of heat release
A : air excess ratio LME

[COz]  : CO; concentration, ppm w) 7] 72 A3+ (EGR; Exhaust Gas Recircul-

Fuel composition in LPG; ation)& AE3} A wjErtA 2 AAAEE
Rus : propane, butane = 40%, 60% (NOX) A 7H& _,4 3 71 ZapHol uhl o 2 Ay
Res : propane, butane = 60%, 40% 35 1 kD o) = v E A S A7 ¢ BatEle] &
- 71l %%‘*l%‘oi AN EHR7)e 28FE FHEA
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Engine specifications

Table 2 Experimental conditions

Type Description Engine speed, rpm 800, 1000, 1300
Number of cylinder 1 Load, Nm 40, 80
Bore (mm) 130 Alr excessive ratio, A 09,12
Stroke (mm) 140 EGR rate, % 0-42
Con-rod length (mm) 260 EGR temperature, K 311-346
Displacement volume (cc) 1858.2 Rys | Rea | Rez
Compression ratio 10 Fuel composition, % Propane(CsHsg) | 40 | 60 | 80
VO BTDC 18° Butane(C4Hip) | 60 | 40 | 20
Valve timing Ve ABDC 50
e Banesy W7}z Qi AR e ul7) e R
1l 3= ok 3 MZY 3§
Tnjection timing BTDC 280° 712 3HF oF 10em Aol AFH ste] CO,
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