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This research aim to study the use of waste plastic oil from different types of
plastics waste as an alternative fuel in diesel engines. The waste plastic oil that has
been converted into fuel oil by pyrolysis process. The chemical composition and
fuel properties of teste fuels were measured under ASTM standard. The engine
performance, combustion charecteristics and exhaust gas emissions belong with the
vibration behavior of the engine caused by the combustion of waste plastic oil were
investigated. The results showed found that the chemical composition of waste plastic
oil contained most of the chemical compounds in the petroleum fuel. The chemical
compounds of PET belong to gasoline while HDPE and Mixed Plastics have similar
proportions of the chemical compounds to diesel fuel. The fuel properties results of
waste plastic oil, it was found that the kinemetic viscosity, flash point and fire point
were lower than the standards. In addition to other fuel properties such as density,
specific gravity, cetane index, the distillation temperature of the waste plastic oil have
lower than diesel fuel. However, the gross calorific value of PET, HDPE and Mixed
Plastics, which is one of the factors helped to indicate the potential of fuel, found
that it had a high energy content. In addition, tribological of the waste plastic oil, it
was found that the lubricating properties were inferior to diesel fuel. Initially
considering the wear scar diameter and a greater coefficient of friction than diesel fuel.

The engine performance, combustion characteristics and exhaust gas emissions
were analyzed and compared with diesel fuel operation. The experimental results
found that the use of HDPE and Mixed Plastics led to an increase in brake specific fuel
consumption (BSFC) and brake thermal efficiency (BTE). However, the use of PET was
lower BTE than those of diesel fuel for all engine loads. Moreover, the experimental
results of combustion characteristics show that use of PET, HDPE and Mixed Plastics,
the maximum cylinder pressure and maximum heat release rate decrease, which result
in an increase in HC, CO, NOy and smoke emissions. In addition, the difference of PM-
loaded filter weight obtained with test fuels. It is clear that the combustion of PET,
HDPE and Mixed Plastics produced higher PM content compared to diesel fuel. This
increase in PM emissions is in an agreement with the increase in smoke emissions

caused by the combustion of PET, HDPE and Mixed Plastics with respect to diesel fuel.



the size of the wear scar diameter. It was showed that PET, HDPE, and Mixed Plastics
have a poor lubricating properties when compared with diesel fuel.

The use of waste plastic oil used in diesel engine for all engine load condition
showed the 1.28-24.95% higher brake-specific fuel consumption (BSFC) and the
0.01-1.21% higher brake thermal efficiency (BTE) than diesel fuel for HDPE and Mixed
Plastics, whereas in the case of PET, BTE which is lower than diesel fuel by 0.08-1.03%.
While the combustion characteristics of the engine indicate that the use of three waste
plastic oil samples resulted in lower in-cylinder pressure (ICP) and rate of heat release
(RoHR) as compared to diesel fuel. However, PET was found to have higher RoHR than
diesel fuel. Furthermore, it can be noticed that the combustion of HDPE and Mixed
Plastics starts in advance compared to diesel fuel. The longer ignition delay at the
start of combustion was obtained with PET resulting in a higher peak of RoHR
compared to diesel fuel at full engine load. In addition, three waste plastic oil samples
have lower combustion stability than diesel fuel. This is determined by a high
coefficient of maximum pressure variation (COVemay). The use of waste plastic oil has
led to an increase in the NOy, CO, HC, and smoke emissions, whereas in the case of
PET, it has found lower NOx emissions than HDPE, Mixed Plastics and diesel fuel. In
addition, in the analysis of particulate matter (PM), it was found that the combustion
of PET, HDPE, and Mixed Plastics produced higher PM content compared to diesel fuel.
The temperature to reach the maximum soot oxidation rate was lower with PET, HDPE
and Mixed Plastics combustion, which implied that the energy used to oxidize soot
was lower and soot was easier to decompose. The vibration analysis of a diesel engine
using waste plastic oil indicate that engine operation using PET, HDPE and Mixed
Plastics as fuel*has a higher vibration magnitude than engine“operation from diesel
fuel. However, the vibration magnitude due to combustion-tends to decrease with an
increase in engine load.

As the results indicate that type of plastic waste has an impact on the fuel
properties and engine charecteristics. However, waste plastic oil can be considered as

one of the potentials as an alternative fuel for diesel engines.
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