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A Study on Alternative Fuel as Fuel Substitutes in DI Diesel Engine III
(Esterified fuel, Analysis of rate of combustion using by Wiebe’s functions)
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ABSTRACT

The paper shows a solution by giving vegetable oil a chemical treatment, ie., transesteri-
fication of the rapeseed oil without any modification of the diesel engine for reducing carbon
deposits, and to evaluate rate of combustion with vegetable oils, their esterified fuel and their
blend fuels using a double Wiebe’s function approximation in a naturally aspired D.I. diesel
engine.

Since any oil will be as material for ester, if it is fatty acid, the sardine oil was considered.

In the experiment, engine performance, exhaust gas emissions, and combustion character-
istics were measured and calculated for a number of fuels: rapeseed oil, palm oil, ester of rape-
seed oil, and these fuels blended with ethanol or diesel fuel.
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Table 1. Specification of Fuels
Specification Diesel | Rapesced | MERYIStr | | anol| Ethancl
Fuel _ Qil 01l
Flash Point (*C) 90~12010) | 320~330%0) — —1~32 13
Net Calorific Value (kd/kg) 43,126 36,887 37,055 19,680 20,880
Stoichiometric Air-Fuel Ratio 14 37 12.53 12.48 6.438 8.956
Cloud Point (°C) —4.0 © 5.0 —4.0 - -
Specific Gravity (15°C) 0.82 0.921 0. 885 0.790 0.795
Carbon 87.5 78.2 77.06 37.50 52.20
Hydrogen 12.5 1.7 11.91 12.50 13.10
(w—%) :
Oxygen 0.0 10.09 11.03 50.00 34.70
Sulfur 0.0 0.0 0.0 0.0 0.0
Kinematic Viscosity (15 °C, c¢St) 48 517 6. 37 — -
Average Molecular Weight 226.0 951.4 290.1 32.0 46.0
(g/mol)
Cetane Number 56.0 .39~50 — 3.0 - 80
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