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The Characteristics of Exhaust Emissions by Durability Test with Biodiesel Fuel
(20%) in a Commercial CRDI Diesel Engine

S. H, Choi Y, T. Oh

Abstract

A CRDI diesel engine used to commercial vehicle was fueled with diesel fuel and 20% biodiesel blended fuel (BDF 20%)
and tested at the Seoul-10 mode for 150 hours. Engine dynamometer testing was completed at regularly scheduled intervals
to monitor the engine performance and exhaust emissions. To check the engine parts (valve, injector), the engine was
inspected after 150 hours running test. It was concluded that there was no unusual deterioration of the engine, or the
changes in engine power (below 1.9%), smoke (below 4.1%), NOx (below 3.7%) and durability characteristics in spite of

operation of 150 hours run with BDF 20%. The difference of kinetic viscosity for engine oil (before and after durability
testing) was below 0.19% at 100C.
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Table 1 Specification of test engine

Item Specification
Number of cylinder 4
Bore x stroke (mm) 83x92
Displacement (cc) 1991
Combustion chamber Toroidal
Inj. type CRDI
Inj.pressure (Max.) (bar) 1350
Table 2 Propertics of test fuel
Diesel BDF
Calorific value (MJ/kg) 43.96 39.17
Cetane number 514 579
Sulfur (wt%) 0.05 0
Carbon (wt%) 85.83 76.22
Hydrogen (wt%) 13.82 12.38
Oxygen (wt%) 0 11.03
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Fig. 1 Schematic diagram.
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Fig. 2 Engine operating condition of Seoul-10 mode.
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Fig. 3 Power versus engine speeds and loads.
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Fig. 4 BSEC versus engine speeds and loads.
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Fig. 5 Smoke versus engine speeds and loads.
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Fig. 6 NOx versus engine speeds and loads.
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