Transactions of KSAE, Vol. 11, No. 4, pp.7-14 (2003) Copyright © 2003 KSAE
1225-6382/2003/064-02

M2 LPLi X d5 R Hi7| uiE= Sdol st A+
ot

Study on Engine Performance and Characteristics of Exhaust Gas
Properties according to various EGR Feeding Methods in LPLi Engine

Ho-Chul Kwak'" + Cha-Lee Myung” - Simsoo Park” - Dong-Pil Chun”

YDepartment of Mechanical Engineering, Graduate School of Korea University, Seoul 136-701, Korea
DDepartment of Mechanical Engineering, Korea University, Seoul 136-701, Korea
3)}Llyuna’ai Autonet Co. Ltd, San 136-1 Ami-ri, Bubal-eub, Icheon-si, Gyeonggi-do 467-860, Korea
(Received 3 March 2003 / Accepted 16 April 2003)

Abstract : Recently, LPG has been considered as more environmental friendly fuel than liquid fuels for vehicles.
However because LPLi engine has the strong point that not only increases the volumetric efficiency and cold
startability, but also decreases unburned hydrocarbon exhaust emission in warm-up condition, much attention has
moved to development of the Liquid Phase LPG injection (LPLi) system from the mixer type LPG engine. To reduce
exhaust NOx, this study investigated the effect of EGR with LPLi engine and determined optimized EGR feeding
position and distribution. In addition, engine stability, performance, and exhaust emission level were evaluated.
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: Fuel fank B : Return line
: Fuelfine D : Fuel pump
* Pressure regulator
¢ Fuef rali G ! Injector
* EGR valve
* EGR case A
: EGR case B
‘ EGA cass C
: CO, Sampling line
y M ! Surge tank

Fig. 2 Schematic diagram of case A, B (left) and case C
(right)
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Table 1 Specifications of test engine

a2 Sirius 3.0S LPG
4 V6
w7} & 2,972cc
el 8.9
Fuel System MPI with injector driver module
7] ¥ a4 UCC only
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Table 2 Characteristics of EGR feeding

Throttle body feeding Individual feeding

e Singular feeding
 Uniform distribution

e High EGR rates

— High temp. load

& Long response time

— Critical load step
behavior

—> Throttle & EGR valve
response adaption

e Before cylinder head feeding
o Individual EGR distribution
—Needs to well tuning

o Short response time
 Possibly EGR flow

through cylinder head
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Fig. 4 COV at various spark time and EGR rate
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