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Abstract: Besides many advantages over petroleum diesel derived from non-renewable fossil fuel, the 

higher blends of  biodiesels are quiet difficult to use as a fuel to run diesel engines due to their high 
ignition temperature and viscosity. The result  outcomes of several researches stated that only the lower 

biodiesel blends resulted in better specific fuel consumption and brake  thermal efficiency as that of 

petroleum diesel with relatively less rate of tail emissions. In the present experimental investigation,  the 

performance and emission characteristics of the blends B25 of methyl ester of papaya oil and delonix 
regia oil were  determined, compared with the conventional diesel and the optimum fuel is suggested. The 

results of investigation carried on test engine reveals that the blend B25 of papaya oil methyl ester 

resulted in better performance followed by diesel with less rate of  exhaust emission than the 

conventional fuel   
Keywords: fossil fuels, ignition temperature, biodiesel blends, conventional diesel, optimum fuel, exhaust 

emission  

         1. INTRODUCTION  

In general the non renewable fossil fuels requires over millions of years for its 

formation as it is derived  from major sources such as micro-organisms and from 

animals being buried at ancient years. A huge  amount of money is spent every year 

for the import of fossil fuels from other countries by India. The  gradual depletion of 

non-renewable fossil fuels and their cost hike, risk associated in storing and  

transporting it from one place to another and more over the hazardous exhaust 

emissions produced during  their combustion made many researchers to focus on 

deriving alternate source of fuel.   
As suggested by many researchers, biodiesels are regarded as the best substitute for 

petroleum fossil fuels  due to their superior properties. The biodiesels are said to be 

easily renewable as they are derived from  vegetable oils, plant seeds and animal fat. 

Plant seeds and non-edible vegetable oils find its extensive  application in deriving 

biodiesel in recent days. The biodiesel has an oxygen content of 10-12% that  
enables it to emit relatively less amount of exhaust emission when compared with 

petroleum fossil fuels.  The biodiesels are free from sulphur and more over it does not 

contain aromatic compounds.   
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Abstract:-The long term ongoing research in the field of  automobile is to increase the efficiency of the engine and to  

reduce its harmful exhaust emissions. It is well known that only  the one third of the thermal energy produced during the  

combustion of fuel is converted into useful mechanical work.  Thermal barrier coating reduces the rate of heat transfer 

and  utilizes the maximum rate of heat developed for the complete  combustion of fuel. In this paper a comparison is 

made on the  performance and emission characteristics of the blend B25 of  papaya oil methyl ester on a single cylinder 

diesel engine with standard and magnesium stabilised zirconia coated piston under  variable loading condition from no 

load to full load in the  incremental of 20% and its thermal analysis using ANSYS. The  blend B25 is selected because it is 

found optimum when  compared with its other blends in earlier investigation.   

Keywords: thermal barrier coating, heat transfer, papaya oil  methyl ester (POME), magnesium stabilised zirconia.  

I. INTRODUCTION  

Due to the rapid depletion of fossil fuels, the search for  alternate and renewable fuels has become pertinent. 

The  demand of energy and the harmful environmental pollution  because of automobile exhaust have promoted 

to adopt one  of the concepts of adiabatic engine with catalyst coated  combustion chamber of internal 

combustion engine. (J.B.  Heywood 1998). The selection of suitable thermal barrier  coating material is the 

requirement that the thermal barrier  coating material should have high melting point, no phase  transformation 

should take place at the room and at the  operating temperature, low thermal conductivity, chemical  inertness, 

good adherence to the metallic substrate and low  sintering rate of the porous microstructure (K. Thiruselvam,  

2015). The thermal efficiency engine varies from 38% to  42%, and as nearly as 58% to 62% of energy is lost in 

the  form of waste heat. In order to save the energy that is being  lost the hot parts especially the combustion 

chamber or its  components are insulated.   
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This will lead to reduction in heat transfer through the  engine, resulting in an increased efficiency (Prof. Parvez 

et  al November 2015) (59). The coatings can be applied either  to the entire combustion chamber or to the 

selected surfaces  of combustion chamber such as piston crown, valves and  cylinder head. Ceramic materials 

find its extensive  application in thermal barrier coatings due to its effective  properties such as high thermal 

shock, tendency to operate  under high temperature, high thermal expansion  coefficients, less rate of wear, high 

rate of fracture  toughness and its low cost. Some of the commonly used  coating materials are zirconates, 

mullite, alumina, spinel,  forsterite, yttria, magnesia and garnets. During the process  of fuel combustion the 

piston especially its crown is exposed  to relatively high temperature. The coating on the piston  enables it to 

work at high temperature and it is also found  from several experimental investigations and analysis that  the 

heat lost through the piston will be minimum under its  coated condition.   

 The performance of an externally scavenged engine is  found to be increased with Ni-Cr-Ce thermal barrier 

coating  as compared to normal piston and Ni-Cr coating (Mr.  Shailesh Dhomne et al2014). The polycrystalline  
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1. Introduction  

Abstract  

In general the fossil fuels contribute nearly 80% of the world’s energy needs. The fossil oils 
are fuels that are derived from ancient animals and micro- organisms and its formation in 

general requires millions of years and thus they are said to be non-renewable energy sources. 

India depends on other countries for the import of petroleum resources and huge amount is 

being spent every year. As India is rich in agricul tural resources, it is very easy to derive 

biodiesel from vegetable oil/plant seed. In this paper the perfor mance and emission 

characteristics of delonix regia oil methyl ester and its blends are investigated experimentally 

on a single cylinder diesel engine running at a constant speed of 1500 rpm from no load to 

full load in the incremental of 20%. The seed has an oil content of 27% respectively. It is 

observed from the result that the blend B25 resulted in better brake thermal efficiency which 

is closer to that of diesel and better than the other blends. The blend B25 also resulted in 

relatively less exhaust emission when compared with diesel.  

  2021 Elsevier Ltd. All rights reserved.  

Selection and peer-review under responsibility of the scientific committee of the 2nd 

International Con ference on Materials, Manufacturing, and Machining for Industry 4.0.   

environmental threat being facing by our planet caused due to  

the increase in atmospheric green house gases because of human  

Due to the increased human transportation automobile engines plays a great role in 
polluting the environment. The exhaust emis sions of automobile engines includes the 

oxides of nitrogen, carbon monoxide, carbon dioxide, sulfur and unburned hydrocarbon 

which causes injuries to human beings, animals and plants and also results in acid rain and 

global warming. In general the smoke and emissions of particulate matters takes place only 

due to incomplete combustion of fuels. Complete combustion of fuel results in decreased 

smoke level and lesser particulate emission.  
 

https://www.sciencedirect.com/science/journal/22147853/45/part/P9


 

 

 

4 

 

 

Volume 37, Part 2.2021.01 

 

Experimental study on whirling speed of least dimensional mild steel shaft 

for toy cars 

 

Author links open overlay panel M.Chinnapandian
a
N.Sabarirajan

b
B.Palani Kumar

c
 

Show more 
Share 

Cite 

https://doi.org/10.1016/j.matpr.2020.07.241Get rights and content 

Abstract 

This experimental study deals about the whirling speed impact based on the influence of 

speed for the same material with same dimensions. In this investigation deals about mild steel 

material whirling speed which is used to maintain the design of the particular material-based 

usage in small level motor shaft application like toys, small equipments, moving machineries 

parts. In this place minimum shaft size such as 5 mm used for investigation. The 

corresponding deflection plays the main role on whirling speed which is measured with the 

help of non-contact sensors connected on the experimental setup. 
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