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A Study on Alternative Fuel as Fuel Substitutes in a DI Diesel Engine (1)
: (Basic Performance)
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ABSTRACT

This paper reports the basic performance of a naturally aspirated DI diesel engine which is
used widely in industry and agriculture when vegetable oils are used as fuel substitutes. In this
paper, the properties of vegetable oils as diesel fuel were investigated and the load-performance
of diesel engine when vegetable oils were used, as tested compared against diesel fuel.

The general objective of this investigation is to realize an efficient, clean, and low carbon
deposit combustion of the vegetable oils in diesel engines, showing their feasibility as diesel fuel
substitutes. o

The results of this experiment were as follows;

(1) Compared with diesel fuel, the droplet size of vegetable oil is very large.

(2) Compared with diesel fuel, rapeseed oil, palm oil, and their blend fuels offered lower smoke,
lower NOx, ower engine noise, and high thermal efficiency in a D.1. diesel engine. However,

there were carbon deposit and piston ring sticking problems with long-term operation.

(3) For ethanol-rapeseed oil blends, a 10-20% of ethanol content is recommended to enable
lower BSHC and less smoke without a remarkable increase in engine noise compared with
pure rapeseed oil. :

(4) A 10% oxygen content in the vegetable oils is contributed to reduced smoke emission.
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Table 1. Specifications of the Test Engine

Description Specification
Combustion Direct injection type
_ Chamber
Bore X Stroke 105 X 125mm

Piston Displacement| 1082 ¢
Compression Ratio |17.5

Rated Output 16. 0kw/2500rpm
Imjection Pump Bosch A-type
Plunger Diameter |9.0mm

Injection Nozzle ND-DLL A152832
35 ND98

Nozzle Opening Pres.| 24. 5 MPa (250kg/cm?

Specification Diesel Feul | Rapeseed Qil | Palm Oil ) Ethanol
Flash Point () 90~120010) [320~330¢10) — 13
Net Calorific Value (kJ/kg) 43126 36887 36553 20880
Stoichiometric Air-~Fuel Ratio 14.37 12.53 12.42 8 956
Cloud Point (C) —4.0 5.0 27.0 —
Specific Gravity (157C)D 0.82 0.921 0.904(30c ) 0.795
Carbon 87.5 78.20 76.49 52.20
Hydrogen :l (w—%) 12.5 11.71 12.11 13.10
Oxygen 0.0 10.09 11.40 34.70
Kinematic Viscosity (15C, cSt) 4.8 51,70 63.60(30TH -
Average Molecular Weight 226.0 951. 4 842.1. 46.0
(g/mol)
Cetane Number _ 56.0 39~50 370 8.0
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Fig.3 Engine Performance for Ropes_eed Oil;-
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