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Characteristics of Durability and Emission with Biodiesel Fuel (5%) in a Common Rail
Direct Injection Diesel Engine at SEOUL-10 Mode

S. H. Choi

Y. T. Oh

G. H. KIM

A CRDI diesel engine used to commercial vehicle was fueled with diesel fuel and 5% biodiesel blended fuel (BDF 5%)
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 2.6%), smoke (below 6.2%), NOx (below 2%) and durability characteristics in spite of
operation of 150 hours run with BDF 5%. The difference of kinetic viscosity for engine oil (before and after durability

testing) was below 0.36%
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Table 1 Specification of test engine

Item Specification

Number of cylinder 4
Borexstroke (mm) 83x92
Displacement (cc) 1991
Compression ratio 17
Combustion chamber Toroidal
Injection type CRDI
Inj. pressure (Max.) (bar) 1350
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Table 2 Properties of test fuels
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Diesel fuel BDF
Calorific value [MJ/kg] 43.96 39.17
Cetane number 51.4 57.9
Sulfur (wt%) 0.05 0
Carbon (wt%) 85.83 76.22
Hydrogen (wt%) 13.82 12.38
Oxygen (wt%) 0 11.26

Table 3 Fatty acid composition of BDF

Fatty acid Contents (%0)
Palmitic acid 17.0~18.0
Stearic acid 1.7~2.1
Oleic acid 39.0~42.0
Linoleic acid 37.0~39.0
Linolenic acid 1.0~2.0
Ete. below 1.0
OFuel flow
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Fuel tank

Digital manometer

Test enging—

Computer

Smoke
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analyzer

Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 2 Engine operating condition of the Seoul-10 mode.
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Fig. 3 Engine 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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Fig. 7 Comparison of injector tip before and after durability test.

Fig. 8 Photographies of cylinder and valves after durability test.

Table 4 Injector test results

Injector Number 0059
Rail pressure (bar) 1350 800 800 250

ET (us) 850 600 160 600

1 6106 | 2368 | 122 | 352

Befor| 2 | 6083 | 2367 | 120 | 3.53

¢ test| 3 6119 | 2366 | 118 | 349

Injection Average| 61.03 | 2367 | 120 | 351
Quantity

1 €076 | 2373 | 102 | 349

(mm’/st)

After 2 60.73 23.69 1.02 345
test 3 60.66 23.68 1.00 3.46
Average| 60.72 23.70 1.01 3.47




Table 5 Properties of engine oil

Index New engine oil | Used engine oil
Water content (vol%) 0.18924 0.28797
Flash point, COC (C) 220.0 224.0
Kinetic viscosity 40C 68.03 67.83
(mm’/s) 100C 10.96 11.00
Viscosity index 152 154
Viscosity ratio 0.98 1.00
Apparent viscosity, 20 (P) 30.70 30.70
Pour point (C) -30.0 -33.0
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