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Selection of the Appropriate Biolubricant as a Two-stroke Engine Oil, with the Help of

Topsis Multi-criterion Decision Making Algorithm

Masoud Dehghani Soufi, Barat Ghobadian, Gholamhasan Najafi and Mohammadreza Sabzimaleki

Abstract

In this paper, the results obtained from experimental investigation of utilizing biolubricants (vegetable oil based
lubricants) in a two stroke engine, are analyzed with the help of the Topsis multi-criterion decision making
algorithm in order to select the appropriate biolubricant. The biolubricants which used in this study, after production
in Tarbiat Modares renewable energies laboratories center were transferred to pollution analysis laboratory of Niroo
Moharrekeh company and performance and exhaust emissions tests were conducted on these biolubricants by the
hep of a two stroke Vespa engine (200 cc). The measured performance parameters in this study were power, torque
and brake specific fuel consumption and the measured exhaust emissions were CO,, CO, O,, UHC and NOj.
Experiment factors were engine speed (5000-7500 rpm) and the kind of Iubricant (castor biolubricant, palm
biolubricant, waste edible oil biolubricant and Pars special two stroke engine oil). Oil-gasoline mixing ratio was 5
percent. The results of using this algorithm proved that the palm biolubricant achieved its function to be the best
choice of two stroke engine biolubricant by having 93.17 percent favorability. Pars special two stroke engine, waste
edible oil biolubricant and castor biolubricant earned the next ranks with the favorability of 79.95, 27.80 and 8.36
percent respectively.

Keywords: Topsis, two stroke engine, biolubricant, engine oil.
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Abstract

Recirculation of exhaust gases into engine inlet 1s a method that can significantly reduce the NOx
Emission. When the EGR Cooler 1s used, the performance of the method 1s higher. Thermal simulation is
an accurate method to analyses the distribution of temperature and the pressure changes in the recycled
cxhaust gases coolant system. In this study, a new type of EGR Cooler that has a U shaped tube to carry
EGR was thermal simulated. Using results of the simulation indicated that the recycled exhaust gas passes

through the U shaped path; heat transfer takes place better. The EGR temperature 123°C decreased. It
was also found that the drop pressure of this Cooler is 2 kPa that this value is in an acceptable range.
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