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Emission characteristics of diesel bus burning different alternative fuels

TAN Pi-giang, LI Jie, HU Zhi-yuan, LOU Di-ming
(School of Automobile, Tongji University, Shanghai 201804, China)

Abstract: The gaseous emissions of diesel bus fueled with pure diesel fuel, gas-to-liquid(GTL)
fuel and biodiesel fuel were studied by using OBS-2200 gaseous portable emission measurement
system on arterial road, residential road and elevated road. Analysis result shows that the on-
road transient mass emission rates of CO, NO,, HC and CO, have good following performance
with the transient change of vehicle speeds. The mass emission rates of gaseous pollutants from
the bus burning alternative fuels show a total ascending tendency with increasing vehicle speed.
The mass emission rates of HC and CO, almost linearly increase with ascending vehicle speed,
while CO and NO, emissions firstly increase with the speed increasing in low and medium vehicle
speed ranges, and then decrease with the speed increasing in high vehicle speed range. Compared
to arterial road and residential road, the emission factors of the bus burning alternative fuels on
elevated road are the lowest. Compared to pure diesel fuel, the emission factors and mass
emission rates of CO and HC from the bus burning biodiesel fuel and GTL fuel decline, and for
biodiesel fuel, the decreasing range is greater. The average emissions of CO and HC {rom the bus

burning pure biodiesel fuel on the whole test roads are the lowest. Compared to pure diesel fuel,

Y5 B #9:2013-02-05
EEWEB :EHFXAREAILETH (50906062) ; i1 e @ B IEABHIT AL 55 3% L 005 £ 500 H (201272) 5 L B2 RHR XI5 H (10231201900)
TEE BN AR 1974, B I ARG YT A [R5 R 2= 802, T2 1 DAy s 1 R s AR BIE 5



64 B ]

B

I B2 % 2013 4

NO, emissions from the bus burning pure biodiesel fuel are higher on all roads. CO, emissions of
the bus burning pure GTL fuel, GTL fuel with 20% blend ratio and biodiesel fuel with 20%

blend ratio are respectively lower than the emission for pure diesel fuel, but CO, emission of the

bus burning pure biodiesel fuel is slightly higher than the emission for pure diesel fuel. 2 tabs,

11 figs, 16 refs.
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Tab. 1 Basic specifications of test bus

SR AR E2iCIEN
B ke 17 500
W& TR kg 11 000
R/ (km« h™ 1) 85
WE TR/ kW 213
KRR/ L 7.146
HE K P IV b

5RO Al de il R BB IR o 200 A
100 %6 1 A= 0y S5 i L AR BB IR L A 2026 F1 100 %6 1
GTL Seh, o A= 1 58l eh B2 5 78 g A, J5 4 b
PRBLA> B 7 FR A B20, B100, G20, G100, 4l %€ i1 .
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Tab.2 Physical and chemical characteristics of test fuels

S8 aliseyh | B20 B100 | G20 | G100

B/ (kg + m™?) 822.0 | 832.9 | 876.3|812.1|772.1

RAY AL 51.2 53.1 60.4 | 56.0 | 74.8

fEHE/(M] » kg™ 1) | 38.04 | 38.01 | 37.88 | 38.53 | 40.47

it/ (mg kg™ | 15.0 15.4 | 17.0 | 12.3 | 1.4

90 Y0 4 IR/ C 342.2 | 342.5 | 343.6 | 333.9 | 300.8
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Fig.2 Average velocities
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Fig. 3 On-road transient emission rates
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Fig.4 CO mass emission rates
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Fig. 7 HC emission factors
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