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Abstract >> An experimental study was conducted on a 4-stroke direct injection
diesel engine to examine the combustion and emission characteristics of 1-octa-
nol/diesel fuel blends. The concentration of 1-octanol in the fuel blends was
10%, 30%, and 50% by volume. Experiments were conducted by varying the en-
gine torque from 6 Nm to 12 Nm at the same engine speed of 2,700 rpm. Results
showed that the fuel conversion efficiency increased as the 1-octanol proportion
increased under most experimental conditions. However, the brake specific fuel
consumption increased due to the relatively low lower heating value of 1-octanol.
The smoke opacity and the concentrations of NO, and CO emissions generally
decreased with brake mean effective pressure as the 1-octanol proportion
increased. On the other hand, the unburned hydrocarbon concentration in-
creased with an ascending ratio of 1-octanol.

Key words : 1-octanol(1-2 E2), NO(H AAM3IE), Smoke opacityARI 5£H
L), Diesel engine(C| & °ll Xl), Brake specific fuel consumption(X| &
98 AH|E)
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Fig. 1. Schematic diagram of experimental apparatus

Table 1. Test engine specifications

Model MIT-178F

Max. power/speed 7.0 HP/3,000 rpm

Engine type Single-cylinder, 4-stroke
Displacement volume 305 cm’
Cooling Air cooled
Injection Direct
Engine start system Recoil
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Table 2. Specifications of the exhaust gas analyzer and smoke
meter

Parameters Range Accuracy Resolution
NOx 0-5,000 ppm | *15 ppm 1 ppm
CO 0-10% +0.02% 0.01%
HC 0-9,999 ppm | £20 ppm 1 ppm
Smoke 0-100% +1% 0.1%
Table 3. Properties of diesel and octanol
Properties Diesel | 1-octanol
Lower heating value (MJ/kg) 429 37.6
Latent heat of vaporization (MJ/kg) 0.27 0.55
Cetane number >52 37
Density (m’/kg) 840 820
Kinematic viscocity at 40°C (mm?/s) 3.75 10.24
Oxygen (wt%) 0 12.29
Stoichiometric A/F 14.9 12.71

Table 4. Composition of the fuel blends

Fuel blends Diesel vol% 1-Octanol vol%
D100 100 0
D900c10 90 10
D700¢30 70 30
D500¢50 50 50

Vol. 34, No. 1, February 2023
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Fig. 2. Variation in fuel conversion efficiency with BMEP
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