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Effects of Diesel/1-Butanol Fuel Blends on the Performance of a Diesel Engine
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ABSTRACT

This study compared the changes in engine performance variables using diesel/1-butanol blended fuels for a
naturally aspirated compression ignition diesel engine. The concentrations of 1-butanol were 10%, 30%,
and 50% by volume. The experimental results showed a decrease in brake torque and brake power using
blended fuels due to the lower calorific value and the cooling effect caused by the high heat of vaporization
that suppresses combustion reactions. The oxygen contained in 1-butanol can promote combustion reactions
and increase thermal efficiency. However, as the 1-butanol volume ratio increases, overall thermal
efficiency decreases due to the ignition delay and the lower combustion temperatures. As the engine speed
increases, the air-fuel ratio decreases, forming a richer mixture, and the longer ignition delay leads to an

increasing trend in exhaust gas temperature.
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Fig. 1. Schematic diagram of experimental apparatus.

Table 1. Engine specifications

Parameters Specification

Model MIT-178F

Rated power 5.22 kW @ 3,000 rpm

Engine type Single-cylinder, 4-stroke
Swept volume 298.6 cm®
Cooling system Air-cooled

Ignition Compression ignition
Compression ratio 21.1

Injector ITACO PB42P01
Engine start system Recoil
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Table 2. Properties of diesel and 1-butanol

Properties Diesel 1-Butanol
LHV (MJ/kg) 429 33.1
Latent heat of vaporization
0.25 0.58
MlJ/kg)
CN >52 17
Density (m*/kg) 840 814
Kinematic viscoci 20°C
5 y@ 3.4 3.6
(mm</s)
Oxygen (wt.%) 0 21.6
Stoichiometric AFR 14.9 11.16
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Fig. 2. Brake torque with engine speed.
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Fig. 3. Brake power with engine speed.
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Fig. 4. Air-fuel ratio with engine speed.
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Fig. 5. Exhaust gas temperature with engine speed.
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