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Effects of Pyrolysis Oil-Diesel Blends on the Performances

and Emissions of a Small Diesel Engine

Warakhom Wongchai*

Abstract

Increasing of energy demand in transportation, reduction of oil reserve and environmental impact have
led to find alternative energy for internal combustion engines. In this context, waste plastic solid is currently
receiving renewed interest for alternative energy. The aim of this study is to investigate the small diesel engine
performances and emissions by using pyrolysis oil from PE plastics were pyrolysised at average temperature 600-
700°C with diesel blends. Five difference pyrolysis oil-diesel blends containing 0, 5, 10, 15 and 20% pyrolysis oil
were prepared in volume basis and tested in 7.5 HP small diesel engine at 75% load conditions at the speeds
between 1,200-2,000 rpm with intervals of 200 rpm. The present investigation was to study torque, power, specific
fuel consumption, thermal efficiency and exhaust emission. The experimental results have showed physical
properties of pyrolysis oil similar to that of diesel but just a lower flash point was found. In additionally, all of oil
blends can operated small diesel engine. In this experimental using diesel as baseline. Increase of pyrolysis oil blend
ratio will decrease in torque, power and thermal efficiency but increase in specific fuel consumption. The CO,
emission is not difference to baseline but CO emission decrease while NO, emission increase with increase of

pyrolysis oil blend ratio, SO, have no emissions in all of fuel blends.

Keywords : Pyrolysis oil, Small diesel engine performance, Exhaust gas emission
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