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Comparison of combustion characteristics between esterified and non-esterified

bio-diesel oil on CRDI diesel engine with turbocharger
Sang Deuk Lee' - Suk Ho Jung’
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Abstract: In order to judge that non-esterified soybean oil could be used on diesel engine with electronic
control of fuel injection system, The test of combustion performance using only gas oil, gas oil blended
with esterified bio-diesel oil 5% and non-esterified soybean oil 5% were carried out. It is noticed that
most performances of gas oil blended with esterified bio-diesel oil 5% and non-esterified 5% have similar
characteristics but non-esterified bio-diesel oil 5% emitted smaller NOx, resulting from fuel NO.
Keywords: Bio-diesel oil, Esterified, Non-esterified, Common rail direct injection, Diesel engine
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Figure 1: Schematic diagram of experiment.
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Table 1: Specification of tested engine.

Description Specification
Model HYUNDAI D4EA
Engine type Water_—cooled 4 stroke

diesel engine
Number of cylinders 4
Piston displacement 1991 cc

83mm x 92mm
84/4000 kW/rpm
Compression ratio 17.7

Bore x Stroke

Maximum power

Table 2: Components of tested fuels.

Components GO TVO5 SO5
Carbon %wit. 85.2 84.5 85.2
Hydrogen %wt. 14.3 13.7 13.6
Nitrogen %wt. 0.5 1.2 0.7
Oxygen %wit. 0.6 0.6 0.5

Table 3: Ignition point and maximum combustion
pressure in CRDI diesel engine with diesel oils
blended bio diesel oils.

Load, kW | 8.8 17.5 26.3
Tinj,
. 10| 5 10 15 | 10
BTDC
Pcr, MPa 40 30 | 40 | 50 40
GO IP || 1.0| 5.2| 0.8/ 0.2| -1.0|-4.5/-1.8
MCP(50.7|47.1| 49.6| 54.8| 58.2|65.9/65.5
TVOS IP || 0.6/ 49/ 1.0, 0.0/ -0.8|-4.6|-1.5
MCP (149.9|44.5| 47.3| 54.7| 56.3|65.4/63.8
SO5 IP || 0.9] 5.2| 0.8 -0.2| -0.8|-4.2|-1.6
MCP|49.2|44.4| 47.6| 53.9| 55.964.7(63.5
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Figure 5: Change in fuel consumption, CO and
NOx emissions due to common rail pressure
(load:17.5kW, Tinj:10 ° BTDC)
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