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Emission Characteristics of Particulate Matter from Diesel Buses Meeting

Different China Emission Standards Fueled with Biodiesel

LOU Di-ming, ZHAO Cheng-zhi * , XU Ning, TAN Pi-qiang, HU Zhi-yuan
(School of Automotive Studies, Tongji University, Shanghai 201804, China)

Abstract; Based on heavy chassis dynamometer, an experimental study was conducted in diesel buses compliant with China Il ,IV, V
emissions standards respectively, fueled with three different blends of petroleum diesel/biodiesel (0% ,5% and 10% , V/V biodiesel
blends) , which investigated the characteristics of particulate matter ( PM) emission under CCBC driving cycle. Results of study
showed that the total PM number and mass emission from China V bus respectively decreased by 68.1% ,56.2% ,57.5% and
52.7% ,64.8% , 88.5% compared to China Il bus. When compared to China IV bus, the PM mass emission decreased by 43. 0% ,
47.3% and 42. 1% , while the number increased by 4. 0% ,7. 6% and 14.7% . The nucleation mode PM emission of China Il bus
was mainly from high-speed driving condition, while China IV and V buses were from middle-low speed. The accumulation mode PM
emissions of China I, IV and V buses were all mainly from middle-low speed driving conditions. In relatively lower speed conditions,
compared to China Il bus, the nucleation mode PM emissions of China IV and V buses obviously decreased, so was accumulation
mode PM. Compared to China IV bus, emission of China V bus did not improve obviously and the nucleation mode PM emission even
increased. In high-speed driving condition, the nucleation mode PM emission from China Ill bus increased dramatically, while those
from China V and IV buses slightly increased. Meanwhile, the accumulation PM number and mass emission of China IV bus was
obviously higher than those of China V and Il buses. When fueled with B10, the relatively bigger sizes PM emission of China Il bus
deteriorated rapidly, indicating that China Il bus was not suitable for fuel with high blending ratio of biodiesel.

Key words: diesel bus; biodiesel ; particulate emission; emission standard; China city bus driving cycle (CCBC)
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Table 1~ Specifications of test buses

SiH Henlchr i
[ I E IV [V
K/ %%/ %/ mm 10 499 x 2 500 x 3150 11 880 x2 500 x3 150 11995 x2 530 x3 150
A T/ W BT i kg 10 100/16 000 11 000/17 500 11 900/18 000
R ANHLEE TR/ kW 177 213 199
KL KL/ N-m 920 1200 1000
RN /L 7.146 7. 146 7. 140
LML R S H 7 AR HL P LA H 428 1 s L

IR N T EE V0 54l 583k F % FE 0 g
il 2 P S A% — R (0% | 5% . 10% ) IR
HENFRREL, TR BO, BS ., B10, FZBIALFE 5 N6
2 AR,
F2 ORBBREE SRS

Table 2 Basic physical and chemical properties of test fuels

WiH BO B5 B10
RWAY Al 50. 8 54.2 53.5
20°C % ¥ /kg-m 3 813.6 821.9 823.5
20°CZ BN/ mm? -5 ! 3.59 4.39 5.24
S HE/mg-kg ™! 1.4 4.8 3.9
0 Eit/% — 2.42 4.1
FAbZeE M/ mg- (100 mL) ! 0.2 0.4 0.5
10% ZERWER I/ %o 0.01 0.01 0.01
RE TR R/ % <0.1 4.7 8.8
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Fig. 2 Total particulate number emission rate of buses under CCBC cycle
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