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Abstract - In this study, we experimentally investigated a compression ignition engine
operated with Bio-diesel blended LPG fuel. In particular, the performance, emissions
characteristics (including total hydrocarbon, carbon monoxide, nitrogen oxides, and carbon
dioxides emissions), and combustion stability of a CI engine fueled with Bio-diesel blen—
ded LPG fuel were examined at 1500 rpm.

The percentage of Bio—diesel in the fuel blend ranged from 20-60%. The results showed
that stable engine operation was possible for a wide range of engine loads up to 40%
Bio-diesel by mass. When the Bio-diesel content was increased, leading to a decrease
in the lower heating value of the blended fuel, the cetane value increased, resulting in a
advanced start of heat release. Exhaust emission measurements showed that THC and
CO emissions were increased when using the blended fuel at low engine speeds due to
partial burn from over-mixing. NOxX emission was emitted less at lower loads and more
at higher loads.

Key words : Liquified Petroleum Gas(LPG), bio-diesel, blended fuel, Compression Ignition(Cl),
combustion stability
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Fig. 1. Schematic diagram of experimental
apparatus.

Table 1. Specifications of engine.

Items Specifications
Displacement volume 498 cc
Bore(mm) 83
General Stroke(mm) 92
Connecting rod length(mm) 145.8
Compression ratio 184
o Intake 7°/43°
Valve Timing
Valve Train Exhaust 52°/6°
Cam shaft SOHC
Injection LPG/Bio-diesel blended
250 bar
pressure fuel, DME
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Table 2. Characteristics of LPG(Butane), DME
and Bio-diesel fuels.

1o

Chemical Name| n—Butane DME Bio-diesel
Chemical
«“ CHo | GHO | CiHaeCOOCH;
structure
Liquid density
579 667 832
(kg/m®)
Molecul
voeediar 512 | 4607 2985
weight (g/mol)
Stoichiometri
e A“/);n M 1546 9.00 129
FET—
oling pomnt |5 250 200-350
()
LHV (MJ/kg) | 4572 28.8 39.2
Cetane number - 55-60 48-65
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Fig. 2. Injection timing sweep test to find the
maximum IMEP_mean.
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Fig. 3. Injection timing sweep test to find the
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