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Abstract >> This study evaluates diesel/1-decanol blends (5-15%) in a naturally

aspirated single-cylinder diesel engine under 50% load. Increasing the decanol
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ratio slightly reduced thermal efficiency and increased fuel consumption, pri-
marily due to higher viscosity and lower heating value hindering atomization. NOy

emissions rose as increased fuel injection and poor mixing formed locally rich
zones where fuel-bound oxygen promoted oxidation. CO also increased due to
mixture inhomogeneity and reduced excess air. In contrast, smoke opacity de-
creased significantly for all blends as decanol’s oxygen content suppressed soot
precursors. The findings indicate that 1-decanol offers clear smoke reduction
benefits but requires optimization to address efficiency losses and increased

NO,/CO emissions.
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Fig. 1. Schematic diagram of the single-cylinder diesel engine
testrig
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Table 2. Specifications of the gas analyzer and smoke meter

Measuring
range

NOx 0-5000 ppm
CO 0-10% +0.02% 0.01%
CO;, 0-20% +0.06% 0.1%
0-100% +1% 0.1%

Parameters Accuracy | Resolution

+15 ppm 1 ppm

Smoke opacity
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Table 3. Air-fuel equivalence ratio, A

Engine speed | 1y 00 | Dospeos | D9oDet0 | D8SDels
(rpm)
1600 159 1.56 1.54 1.49
2000 1.61 1.56 1.55 1.51
2400 1.50 1.47 1.44 1.41
2800 1.41 1.39 135 133

Table 4. Physicochemical properties of tested fuels

Table 1. Engine specifications Properties Diesel 1-Decanol
Parameters Specification Lower hee}tﬁ? /kvg z;lue (LHV) 429 41.9
Model MITSUKT MIT-178F Latent heat of vaporization
Rated power 522 kW @ 3000 rpm (MV/kg) 0.27 0.51
Engine type Single-cylinder, 4-stroke Cetane number (CN) >52 52
Swept volume 298.6 em’ Self-ignition temperature (°C) 260 254
Compression ratio 21:1 Density (m’/kg) 840 826
Injection type Direct injection Kinematic viscosity @ 40°C 14 65
Injector nozzle Hole type (mm?/s) ) ’
Cooling system Air-cooled Oxygen (wt%) 0 10.1
Intake system Naturally aspirated Stoichiometric air-fuel ratio 14.97 13.1
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Fig. 2. Variation of brake thermal efficiency with engine speed
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Table 5. Exhaust gas temperature

Engine speed| D100 |D95De05 | D90Del0 | D85DelS
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1600 218 226 238 252
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Fig. 8. Variation of smoke opacity with engine speed
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