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Effects of EGR on Emission Characteristics of

Low-Duty Engine Fueled with Biodiesel

LOU Diming, XU Ning, TAN Pigiang, HU Zhiyuan
(School of Automotive Studies, Tongji University, Shanghai 201804,
China)

Abstract: Based on a common rail diesel engine with cooling
EGR and fueled with biodiesel, an experiment about the
coupled effects of EGR and main injection time on engine
emissions characteristics was conducted. The results show
but THC
emission and ultra particulate concentration decrease when the

that at full load, the NO, emission increases,

engine is fueled with biodiesel. At a load of 25% and a speed
of 2 200 r »

emission, ultra-particulate concentration, THC emission and

min ', when the EGR rate increases, NO,

BSFC (brake specific fuel consumption) decrease. However,

WeRs HH3: 2015-03-18
HLEWE . BRN\ASZREAR E BRI (2012AA111720)

with the main injection time retarded, NO, emission and
ultra-particulate concentration also decrease, but THC
emission and BSFC increase. At a load of 25%, with the EGR
NO,

emission, ultra-particulate concentration decrease, but THC

rate increasing and main injection time retarded,

emission and BSFC increase. The effect of main injection time
on ultra-particulate concentration is not so significant.
Considering both emission and BSFC, at a load of 25%, a
26% of EGR and a main injection time of 7. 7° CA BTDC are
chosen. At a load of 50%, a 18% of EGR and a main injection
time of 6.3° CA BTDC are chosen.

Key words: biodiesel; exhaust gas recirculation (EGR);

main inject time; emission characteristics
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Tab.1 Properties and characteristics of fuels

HH D100 B100
HE@20 C/(kg* m™2) 821. 9 877. 3
BIFEE@20 C/(mm? » s71) 4,535 6.028
Ngi/C 92.0 >100. 0
Wigs/C —34 +4
BER/C —45 +2
WA= 52.3 53. 4
B/ (M » kg™ 43.96 39. 82
WEESTE/ % 86. 12 76. 04
SRR/ % 13. 84 12. 34
AFEE % 0. 35 11,57
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Fig.1 Layout of experiment system

BT T R B AL A T A E V4
THHEROW H e, DFFT R, — R 7E AP K £ for B
FABIK EGR 2, A€ = AT A ARHIES] ) 28 B
ARZZRRFW, — A A EGRY. H L 3E R
25 % PR B RIESEAE T 2 200 r » min ' 25 %00
50 % f faf B LI, LABEALAR E S B 4k, 4351 %
T % EGR ZRA1 2 B8 IE R AN H R W2 KP4
AR5, B AT EGR F5-4 30 1E XA AR 9
Sk e B Sy ML HE R R M A R ), SRS T B
SR 2 Fron, 0 IE A O 3 AT bk S
(BTDO) #y iif 3l £ (CA) B3R

x2 dBEIRRSmRENE

Tab.2 Distribution and characteristics of test operating point

R/ B/ (remin)  AR/Y% EGR %/% W & 71/ MPa EBHERTA/ O TEFR B /mg
1 2 200 25 8,14 ,20,26,33 108 4.7,5.7,6.79,7.7,8.7 17.6
2 2 200 50 12,18,23,28 110 3.3,4.3,5.31,6.3,7.3 319

L ARREAL.
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Fig.2 Effects of biodiesel on NO, and THC emissions at WOT
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Fig.3 Effects of biodiesel on ultra-particulate concentration at WOT
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Fig.4 Effects of EGR and main injection time on NO, emission
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Fig.6 Effects of EGR and main injection time on distribution of ultra-particulate concentration
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