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ABSTRACT

In recent years, development of internal combustion(IC) engines with high fuel economy and less emission has become more
important because of customer satisfaction, government emission regulations and global warming problems. Most of the researchers
have used an external exhaust gas after-treatment system to reduce the emission. In this paper, an alternate method for reducing emission
formation and fuel consumption inside the internal combustion engine, without the exhaust gas after-treatment system, is surveyed in
detail. Catalytic coated piston and combustion chamber is one of the important technologies prescribed by many researchers to achieve
the above said goals. In this paper, the literature of experimental investigation of catalytic coated combustion chamber, piston crown
component is reviewed. From the literature review it is clear that the catalyst coating on the piston, combustion chamber gives the
maximum brake thermal efficiency. In the presence of the catalyst, the combustion process will take place at lower temperature and
hence this will lead to complete combustion of un-burnt carbon monoxide (CO) and hydrocarbon (HC). The possible coating materials
on the engine, piston and their performances are studies in detail in this paper.
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INTRODUCTION

The objective of this paper is to study the efficiency of the engines coated with different materials based on earlier researchers.
The engine manufacturer as well as automobile industry is facing a serious challenge to improve engine efficiency and reduce emission.
Reductions in fuel consumption can be achieved by a variety of measures, including improved aerodynamics, weight reductions and
hybrid power trains. One promising technology for improving IC engine efficiency, as well as reduce the emission is the combustion
chamber catalytic coating. This study analyses the work of other researchers who used various catalyst as coating materials. This study
also aims to identify the best coating material for spark ignition engine.

MATERIALS AND MEHODS

Ponnusamy et al. (2011) proposed that the lean mixture operation is one of the promising methods for reducing emissions and
improving fuel economy in spark ignition engines. The problems associated with lean combustion are low flame velocity, combustion
instability, misfire and cyclic variation of combustion. The above problems can be minimized by different techniques namely,

e Increasing air movement,

e Charge stratification,

e Catalytic activation,

e Increasing compression ratio

e Modifying combustion chamber.

The study concluded that among the above mention methods, catalytic activation offers a simple and effective solution. Copper
coated engine showed 25.3 % higher brake thermal efficiency compared to conventional engine at higher loads. Karim and Kibrya et
al. (1986) carried out detailed experimental work to compare the catalytic activation of eight different metals and found out that platinum
and copper showed better performance. The catalysts in the form of wire mesh were placed in a cylindrical chamber in this study and
recommended that further improvement could be achieved if the catalyst was coated inside the combustion chamber. The effectiveness
of various catalysts tested in the lean combustion of methane was in the order: Platinum > Copper > Silver > Brass > Chromium >
Nickel > Stainless steel.

Effect of catalyst coating Sl engine: Murali Krishna et al. (2007) studied the performance of copper coated Sl engine with methanol
—blended gasoline with catalytic converter. This paper reports performance evaluation of four stroke single cylinder spark ignition
engine with methanol blended gasoline (20% methanol,80% gasoline by vol). The engine is coated with copper of thickness 300.25
microns. The copper coated engine has increased thermal efficiency of 8% relatively when compared with conventional engine with
pure gasoline and methanol blended gasoline respectively at a compression ratio of 9:1 and speed of 3000rpm of a engine.CO (carbon
monoxide) and unburnt hydrocarbon (UHC) in exhaust decreased by 53% and 60% respectively in conventional engine with methanol
blended gasoline when compared to pure gasoline engine. Kishore (2006) et al. studied the exhaust emission of catalytic coated spark
ignition engine with adulterated gasoline. The present investigation is carried out to study the exhaust emissions from a S| engine with
kerosene blended gasoline with different versions of the engine, such as conventional engine and catalytic coated engine with different
proportions of the kerosene ranging from 0% to 40% by volume in steps of 10% in the kerosene gasoline blend. The catalytic coated
engine used in the study has copper coating thickness 400microns on piston and inner surface of the cylinder head. Copper coated
engine with catalytic converter significantly reduced pollutants when compared to conventional engine.

1) Piston coating: Piston Coating has been used for many years in Europe and in the United states. Piston Coating is performed on
automobile pistons and piston for commercial vehicles. Pistons that have been coated offer advantages over pistons that have not been
coated. A coated piston with a thickness of 12 microns shows only 2 microns of wear after 300,000 miles of simulated operation.
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Automatic and manual machines are also available for coating pistons. For better performance the methods and equipment of piston
coating should be ergonomic, economical and environmentally friendly.

Methods of coating process: Figure.1l.shows the different methods of catalytic coating process. Spray coating method is ergonomic,
economical and environmentally friendly prescribed by many researchers.
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Figure.l. Types of catalytic coating process
Plasma coating: From the above coating methods plasma coating (spraying process) is one of the important coating method prescribed
by many researchers to achieve the above said goals. Ponnusamy et al.(2011). Figure.2. shows the plasma spray process is basically the
spraying of molten or heat softened material onto a surface to provide a coating. Material in the form of powder is injected into a very
high temperature plasma flame, where it is rapidly heated and accelerated to a high velocity. The hot material impacts on the substrate
surface and rapidly cools forming a coating.
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Figure.2.Schematic diagram of the plasma spray Process
RESULT AND DISCUSSION
After reviewing the various research papers related to catalytic coating for Sl engines at different conditions the following

results could be arrived.
» Coating the combustion chamber wall and piston crown with catalytic material has shown definite improvement in the fuel

economy and exhaust emission.
» The catalysts for Sl engine can be ranked on the performance as follows:

Platinum> Copper > Chromium > Nickel > Standard

» Platinum is very expensive material and hence copper coating is preferred for Sl engine

» Plasma spray coating is very effective coating method for combustion chamber and piston coating.

» Copper coated engine showed 25.3 % higher brake thermal efficiency compared to conventional engine at higher loads.
CONCLUSION

Among the different catalysts investigated, copper is very effective in reducing HC and CO emissions for SI engines and hence proved
that copper coating is most suitable for SI engines. In future copper coating thickness will be optimized for better results.
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