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Effects of fuel properties on exhaust emissions from diesel engines

TAN Pi-qiang, ZHAO Jian-yong, HU Zhi-yuan, LOU Di-ming, DU Ai-min
(School of Automobile, Tongji University, Shanghai 201804, China)

Abstract: Exhaust emissions from a vehicle diesel engine with different property fuels were studied, and the
emissions include exhaust smoke, particulate matter ( PM ), nitrogen oxide (NO, ), unburned hydrocarbon
(HC), carbon monoxide (CO) and sulfur dioxide (SO, ). Engine bench test and simulated New European
Driving Cycle (NEDC) test cycle were operated on the engine with five kinds of fuel, and the fuels have
different sulfur content, aromatic content and cetane number. The results show that exhaust smoke, HC, CO and
SO, emissions decrease with fuel sulfur content decreasing, and the PM emission under the simulated NEDC test
cycle decreases remarkably, while NO, emissions was not affected obviously. With fuel aromatic content
decreasing, emissions including exhaust smoke, PM, NO_, HC and CO descend distinctly. With cetane number
ascending, the exhaust smoke, PM and HC emissions decline evidently, while NO_and CO emissions have very
small changes.
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Table 1 Main physical and chemical properties of test fuels

CN63 CN55/S10 CN50 S330/A5 A30

Sulfur content/10™° <10 <10 <10 330 330

Total aromatic/% 5.0 5.0 5.0 5.0  30.7
Cetane number 63.0 54.7 50.2 54.3 53.1
Density, 20 C

0.818
p/(kg-L™")

Fuel code

0.837 0.844 0.835 0.840
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Table 2 Test diesel engine specifications

Item Parameter

Engine type in-line, 4-cylinder

Borexstroke d/mm 78.5x%95.5
Displacement/L 1. 896
Compression ratio 19

Rated power P/kW
Peak torque/(N-m)

96(4 000 r/min)
285(1900 r/min)
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Figure 1

Exhaust smoke from the diesel engine with different types of fuels

(a) . fuels with different sulfur content; (b) . fuels with different aromatic content; (c) : fuels with different cetane number
(a): 0: S10, O: S330; (b): O: A5, O: A30; (c): 0: C63, O: C55, A: C50
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Figure 2 NO, emissions from the diesel engine with different types of fuels
(a) . fuels with different sulfur content; (b) . fuels with different aromatic content; (c) : fuels with different cetane number
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Figure 3 HC emissions from the diesel engine with different types of fuels

(a) : fuels with different sulfur content; (b) . fuels with different aromatic content; (c) : fuels with different cetane number
(a); O: SIO, . 5330, (b) O: AS, . A30, (C): O: C63, . CSS, A C50
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Figure 4 CO emissions from the diesel engine with different types of fuels
(a) . fuels with different sulfur content; (b) . fuels with different aromatic content; (c) : fuels with different cetane number
(a): o0: S10, OJ: S330; (b): O: A5, OJ: A30; (c¢): 0: C63, O: C55, A: C50
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Figure 5 SO, emissions from the diesel engine with different types of fuels
(a) . fuels with different sulfur content; (b) . fuels with different aromatic content; (c) : fuels with different cetane number
(a): 0: S10, O: S330; (b): O: A5, O: A30; (c): 0: C63, O: C55, A: C50
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