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A Study on Combustion and Emission Characteristics of Diesel
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TCorresponding author :
immanuel@ssu.ac.kr Abstract >> Due to the depletion of fossil fuels and environmental pollution, de-

_ mand for alternative energy is gradually increasing. Among the various methods,
Ez\fzzzd 3 : E’f)tve;b;;’ré%lfg a method to convert biomass into alternative fuel has been proposed. The
Accepted 30 December, 2019  bio-fuel obtained from biomass through pyrolysis process is called pyrolysis oil

(PO) or bio-oil. Because PO is difficult to use directly in conventional engines due
to its poor fuel properties, various methods have been proposed to upgrade py-
rolysis-oil. The simplest approach is to mix it with conventional fossil fuels.
However, due to their different polarity of PO and fossil fuel, direct mixing is
impossible. To resolve this problem, emulsifi- cation of two fuels with a proper
surfactant was proposed, but it costs additional time and cost. Alternatively, the
use of alcohol fuels as an organic solvent significantly improve the fuel proper-
ties such as fuel stability, calorific value and viscosity. In this study, blends of diesel,
n-butanol, and coffee ground pyrolysis oil (CGPO) which is one of the promising
PO, was applied to diesel generator. Combustion and emissions characteristics
of blended fuels were investigated un- der the entire load range. Experimental re-
sults show that ignition del- ay is similar to that of diesel at high load. Although,
hydrocarbon and carbon monoxide emissions are comparable to diesel, significant
reduction of nitrogen oxides and particulate matter emissions were observed.
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Fig. 1. Schematic diagram of blends production process
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Table 1. Fuel properties of test fuels

Fuel Viscosity LHV Water C H O (Wt%) Density | Cetane
(sSTat40C) | (MJ/kg) (%) (Wt%) (Wt%) I (kg/m’) | number
Diesel 2.7 42.6 - 86.1 13.9 - 821.0 52.6
CGPO o 9.2 18.5 41.5 45.0 11.3 435 | 1,011.0 -
(coffee graound pyrolysis oil)
n-Butanol 22 33.1 - 64.8 13.6 21.6 | 810.0 25
2-EHN (2-ethyl hexyl nitrate) 1.8 28.5 0.5 54.9 9.7 27.4 963.0 -
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Table 2. Engine specifications

Specifications Resources
Model (Manufacturer) (I;[‘;ljf(;g)
Displacement (cc) 2,607

Cylinders 4
Intake system Turbocharged
Bore (mm)xStroke (mm) 91.1x100
Compression ratio 22.1
Rated Power (ps/rpm) 60/1,800

HE BAEL 5] kW, 7HE0& 0-25.5 kW2 dt
A7) oA 1,800 rpm&] 114 AF &2 43
ok Al A AdZlS 105 SoF o duE As
AlA ddatgom AF dRe ARg Mdlelr] A
of A= Hx I FAP] Uil doldles dRE &
As] AATOZN 27 ARl T3 A WA

ahgict.
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