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Combustion Characteristic of Non-esterified Bio-diesel Oil at Lower

Common Rail Pressure
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Abstract: Esterified bio-diesel oil is normally used as blend oil of 3% that and 97% diesel fuel in Korea.
Since specifics of it is similar to that of diesel fuel, availability of non-esterified bio-diesel oil that has a

lower expenses of manufacturing is worthy of attention. However, bio-diesel oil has a demerit which it

emits typically more NOx emission than diesel fuel. In this study, characteristic tests using blending oil

with 95% gas oil and 5% bio-diesel oil were achieved at lower common rail pressure in order to improve

this demerit. It was noticed that non-esterified bio-diesel oil has more similar characteristics to diesel fuel

than esterified bio-diesel oil and it emits more NO emission by fuel NO mechanism.
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Table 1 Engine specifications

Description Specification
Model HYUNDAI D4EA
Engine type Waterjcooled 4 stroke

diesel engine
Number of cylinders 4
Piston displacement 1991 cc

Bore x Stroke

83mm X 92mm

Maximum power

84/4000 kW/rpm

Compression ratio

17.7

Fig. 2 Engine control unit

Table 2 Components of tested fuels

Components GO | TVOS5 | SO5 | WSO5
Carbon %wt. 84.73 | 84.52 | 85.24 | 84.43
Hydrogen %wt. | 14.21 | 13.65 | 13.62 | 14.16
Nitrogen %wt. 0.46 1.20 0.68 0.77
Oxygen %wt. 0.59 0.63 0.46 0.64
Table 3 Ignition point and maximum combustion
pressure
Load (kW) | 8.8 17.5 26.3
Tinj
("BTDC) 10 | 5 10 15 | 10
Pcr (MPa) 40 30 | 40 | 50 40
GO IP [10|52]08]02(-1.0|-45]|-1.8
MCP |50.7|47.149.6 | 54.8 |58.2|65.9|65.5
TVOS IP {06 |49|1.0]00[-08|-4.6]|-1.5
MCP |49.9|44.5|47.3|54.7|56.3|65.4|63.8
505 IP {09 |52]08[-02[-08|-42]-1.6
MCP |49.2|44.447.6(53.9|55.9|64.7|63.5
IP {03 |50]06|-0.1]-12|-48]|-2.0
WS03 MCP |50.8 |46.7 |49.0 | 55.7 |58.2|66.9 | 65.7
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Fig. 4 Change in fuel consumption, CO and NOx
emissions due to injection timing (load:17.5kW,
Pcr:40MPa)
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Fig. 5 Change in combustion history due to common
rail pressure in CRDI diesel engine with diesel
oils blended bio diesel oils (load:17.5kW,
Tinj:10°'BTDC)
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Fig. 6 Change in fuel consumption, CO and NOx
emissions due to common rail pressure in
CRDI diesel engine with diesel oils blended
bio diesel oils (load:17.5kW, Tinj:10°BTDC)
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