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Evaluation of EGR applicability for NO, reduction in lean-burn
LPG direct injection engine

*Cheolwoong Park - Seehyeon Cho - Taeyoung Kim - Gyubaek Cho - Janghee Lee
Korea Ingtitute of Machinery and Materials. 104 Snseongro, Yuseong-gu, Dagjeon
305-343, Korea
(Received April 16, 2015; Revised August 24, 2015; Accepted August 25, 2015)

o Of
L =

=
M,
4
il

LPG7} 44 ASEAN AAHE S FA 357 s A= A& 71<Md-S 53l 32722
2A A FA YA 2E Foll 98 714 RS Yol ok gt o of B Aol A= ekg A<l
AR S A7) Q8 Ay TGl HEEH a9 AS A 7F AR A2, A87FEAME T vt
O] FO A Z2 3= EFF 2 9] LPG 2 4 AR & 7o) 43t o 2 A sA) o] Qlx}be] sl u}
e EAATE AN ALE Yol FHH 02 755 23V & A= A5 dhe &4
Folide] AastsEol Ml EH = AN S 2ha Juh AAASE A 7S 913 EGRS 2 &3 A3
I} THC &2 2 S718HAI T NOHI &2 2F 15% A= A TH EGR A & &3 A& =9
GG Aol I FE o] YElg o F4-F7]9 5|4 &30l 93 EGRE°| 57185 A &
& 3771 €717 FAaEk A

M
1z

o 12 2
B>

b 4 d

jus)
o 8

B o o

o
©
o

o o o -y 4 L off 0¥

o

i

rt
¢

re
ol
b
=

o, )

e
e P

e

o |

Abstract - In order to keep the competitiveness of LPG fuel for transportation fuel, the difference in fuel
consumption with gasoline and cost for an aftertreatment system should be reduced with continuous
development of technology for LPG engine. In the present study, spray-guided type direct injection
combustion system, whose configuration is composed of direct injector in the vicinity of spark plug, was
employed to realize stable lean combustion. A certain level of nitrogen oxides(NOx) emits due to a locally rich
mixture regions in the stratified mixture. With the application of EGR system for the reduction of NOy, 15%
of NOy reduction was achieved whereas fuel consumption and hydrocarbon emission increased. By the
application of EGR, the combustion speed reduced especially appeared at initial flame development period and
peak heat release rates and increasing rates for heat release rate decreased as EGR rate increased due to the
dilution effect of intake air.

Key words : LPG engine, Lean combustion, Spray-guided type direct injection system, Exhaust gas
recirculation
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Fig. 1. Effect of excess air ratio and fuel injection
pressure on brake specific fuel consump-
tion and combustion stability[9].
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Fig. 2. Schematic diagram of the experimental apparatus.
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Table 1. Specifications of the base engine

Engine style DOHC 4 valve
Displacement volume (cc) 1,996
Bore x Stroke(mm) 86 x 86
Compression ratio 10:1

Exhaust valve timing BTDC 7 CAD/ABDC 67 CAD

Intake valve timing BBDC 48 CAD/ATDC 0 CAD
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Fig. 3. Variations of excess air ratio and intake
manifold pressure with EGR rate at wide
open throttle operating condition.
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Fig. 4. Effect of spark advance timing on brake
specific fuel consumption with various
EGR rates.
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