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Particle Emission Characteristics of Diesel Bus Fueled with Bio-diesel

LOU Di-ming, CHEN Feng, HU Zhi-yuan, TAN Pi-qiang, HU Wei

(School of Automotive Studies, Tongji University, Shanghai 201804, China)

Abstract: With the use of the Engine Exhaust Particle Sizer (EEPS) , a study on the characteristics of particle emissions was carried
out on a China-1IV diesel bus fueled with blends of 5% , 10% , 20% , 50% bio-diesel transformed from restaurant waste oil and China-
IV diesel ( marked separately by BD5, BD10, BD20, BD50), pure bio-diesel ( BD100) and pure diesel ( BDO). The results
indicated that particulate number (PN) and mass (PM) emissions of bio-diesel blends increased with the increase in bus speed and
acceleration; with increasing bio-diesel content, particulate emissions displayed a relevant declining trend. In different speed ranges,
the size distribution of particulate number emissions ( PNSD) was bimodal ; in different acceleration ranges, PNSD showed a gradual
transition from bimodal shape to unimodal when bus operation was switched from decelerating to accelerating status. Bio-diesel blends
with higher mixture ratios showed significant reduction in PN emissions for accumulated modes, and the particulate number emission
peaks moved towards smaller sizes; but little change was obtained in PN emissions for nuclei modes; reduction also occurred in particle
geometric diameter (D, ).

Key words : bus; operational condition; bio-diesel; PM emission; particle size distribution
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Table 2 Physical and chemical parameters of the test fuels
TiH BDO BD5 BD10 BD20 BD50 BD100
B (20C ) /kgom 3 822.0 824.8 827.4 832.9 849.2 876.3
RAVS(E] 51.2 51.7 52.1 53.1 55.8 60. 4
MEHAE/ M kg ™! 38.0 37.8 37.5 37.0 35.5 32.9
SBHNERE (40°C ) /mm? -5 ! 3.3 3.4 3.5 3.6 3.9 4.4
S Ht/mg kg ™! 15 19 22 29 51 87
0 350 % — 0.6 1.2 2.3 5.8 11.6
C Bt 5380/ % 85.5 85.0 84.6 83.7 80.9 76.3
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Fig. 1 Distribution of velocity-acceleration operating

points of the test bus
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Fig. 2 Particle emission characteristics under different velocities
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Fig. 3 Particle size distribution within different velocity ranges
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Fig. 4 Particle emission characteristics under different accelerations
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Fig. 5 Particle size distribution within different acceleration ranges
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Table 3 Particle geometric diameter under different operating conditions

BT T BDO BD5 BD10 BD20 BD50 BD100
U 35.5 34.7 34.5 34.4 32.5 32.5
(573 A7 52.3 51.4 49.7 48.0 43.5 37.4
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