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Abstract--- The internal combustion (IC) engine is a heat engine that converts chemical energy into mechanical 

energy, usually made available on a rotating output shaft. Chemical energy of the fuel is first converted to thermal 

energy by means of combustion or oxidation with air inside the engine. This thermal energy raises the temperature 

and pressure of the gases within the engine, and the high pressure gas then expands against the mechanisms of the 

engine. This expansion is converted by the mechanical linkages of the engine to a rotating crankshaft, which is the 

output of the engine. The crankshaft, in turn, is connected to a transmission and/or power train to transmit the 

rotating mechanical energy to the desired final use. For engines this will often be the propulsion of a vehicle. 

Previous work has concentrated on the engine performance using the different alternative fuel for a particular time 

period. This period considered for testing the engine performance cannot be compared with actual running of the 

for the specified life of Automobile. From the published literature it is clearly observed that the effect of using 

alternative fuel on the design and life and the efficiency on IC engine parts like combustion chamber, liner, piston, 

piston rings are not addressed. Here an attempt is made to design and develop IC engine parts that are most 

suitable for alternate fuels that last longer without affecting the performance of the Engine. Some of the results 

presented are the indication of the scope for considering this research work to be done in detail. 

Keywords--- Alternative Fuel, Combustion chamber, Piston and Piston Rings, Cylinder Liner 1.  

I. INTRODUCTION 

1.1. Internal Combustion Engines 

Internal combustion engines are seen every day in automobiles, trucks, and buses. The name internal combustion 

refers also to gas turbines except that the name is usually applied to reciprocating internal combustion (I.C.) engines 

like the ones found in everyday automobiles. There are basically two types of I.C. ignition engines, those which 

need a spark plug, and those that rely on compression of a fluid. Spark ignition engines take a mixture of fuel and 

air, compress it, and ignite it using a spark plug. Fig 1 shows a piston and some of its basic components. The name 

`reciprocating' is given because of the motion that the crank mechanism goes through. The piston- cylinder engine is 

basically a crank-slider mechanism, where the slider is the piston in this case. The piston is moved up and down by 

the rotary motion of the two arms or links. The crankshaft rotates which makes the two links rotate. The piston is 

encapsulated within a combustion chamber. The bore is the diameter of the chamber. The valves on top represent 

induction and exhaust valve necessary for the intake of an air-fuel mixture and exhaust of chamber residuals  
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1.1.1 Parts of the Engine Block 

 Cylinder – the part of the engine block where the combustion takes place. 

 Piston – a plunger with rings that fit against the inside cylinder walls and prevent air from leaking past 

 Connecting rod – connects the piston to the crankshaft. Fastened by the wrist pin 

 Crankshaft – shaft with offsets to which the connecting rods are attached 

1.2. Alternative Fuel 

The large increase in number of automobiles in recent years has resulted in great demand for petroleum products. 

With crude oil reserves estimated to last only for few decades, there has been an active search for alternate fuels. 

The depletion of crude oil would cause a major impact on the transportation sector. Of the various alternate fuels 

under consideration, biodiesel, derived from vegetable oils, is the most promising alternative fuel to conventional 

diesel fuel (derived from fossil fuels; hereafter just “diesel”) due to the following reasons 

 Biodiesel can be used in existing engines without any modifications. 

 Biodiesel is made entirely from vegetable sources; it does not contain any sulfur, aromatic hydrocarbons, 

metals or crude oil residues. 

 Biodiesel is an oxygenated fuel; emissions of carbon monoxide and soot tend to be reduced compared to 

conventional diesel fuel. 

 Unlike fossil fuels, the use of biodiesel does not contribute to global warming as CO2 emitted is once again 

absorbed by the plants grown for vegetable oil/biodiesel production. Thus CO2 balance is maintained. 

 The Occupational Safety and Health Administration classify biodiesel as a non-flammable liquid. 

 The use of biodiesel can extend the life of diesel engines because it is more lubricating than petroleum diesel 

fuel.  

 Biodiesel is produced from renewable vegetable oils/animal fats and hence improves fuel or energy security 

and economy independence. 

A lot of research work has been carried out using vegetable oil both in its neat form and modified form. Studies 

have shown that the usage of vegetable oils in neat form is possible but not preferable. The high viscosity of 

vegetable oils and the low volatility affects the atomization and spray pattern of fuel, leading to incomplete 

combustion and severe carbon deposits, injector choking and piston ring sticking. Methods such as blending with. 

A large number of studies on performance, combustion and emission using raw vegetable oils and methyl/ethyl 

esters of sunflower oil, rice bran oil, palm oil, mahua oil, jatropha oil, karanja oil, soybean oil, rapeseed oil and 

rubber seed oil have been carried out on Compression Ignition(CI) engines. The purpose of this paper is to review 

previous studies that look into the effect of bio-diesel on CI engine from the viewpoint of performance, combustion 

and emissions. 

II. PRODUCTION OF BIODIESEL 

Vegetable oils are chemically complex esters of fatty acids. These are the fats naturally present in oil seeds, and 

known as tri-glycerides of fatty acids. The molecular weight of these tri-glycerides would be of order of 800 
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kg/m3or more. Because of their high molecular weights these fats have high viscosity causing major problems in 

their use as fuels in CI engines. These molecules have to be split into simpler molecules so that they have viscosity 

and other properties comparable to standard diesel oils. Modifying the vegetable oils (to make them lighter) can be 

achieved in many ways, including; Pyrolysis, Micro emulsification, Dilution and Transesterification. Among these, 

transesterification is the most commonly used commercial process to produce clean and environmentally friendly 

light vegetable oil fuel i.e. biodiesel. 

Transesterification 

The fatty acid triglycerides themselves are esters of fatty acids and the chemical splitting up of the heavy 

molecules, giving rise to simpler esters, is known as Transesterification. The triglycerides are reacted with a suitable 

alcohol (Methyl, Ethyl, or others) in the presence of a catalyst under a controlled temperature for a given length of 

time. The final products are Alkyl esters and Glycerin. The Alkyl esters, having favorable properties as fuels for use 

in CI engines, are the main product and the Glycerin, is a by-product.  
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III. LITERATURE SURVEY 

Wang Wenzhong, HU Yuanzhong, WANG Hui & LIU Yuchuan[1] they have found that Piston and piston ring 

lubrication is a factor that strongly affects the performance of the reciprocating internal combustion engine. Their 

work is based on a unified numerical ap- proach assuming that the pressure distribution obeys Reynolds equation in 

hydrodynamic lubrication regions while in asperities contact regions, the contact pressure can be obtained through 

the so-called reduced Reynolds equation. 

Arka Ghosh [2] has worked on the essentials of combustion chamber, their design, influence in combustion 

process, timing, etc. They emphasize research on newer designs requirement for combustion chambers. 

Balvinder Budania1and Virender Bishnoi [3] developed „A New Concept of I.C. Engine with Homogeneous 

Combustion in a Porous Medium‟. They have proposed a new combustion concept that fulfils all requirements to 

perform homogeneous combustion in I.C. engines using the Porous Medium Combustion Engine, called “PM - 

engine”. 

S. Jaichandar and K. Annamalai [4], have discussed the effect of use of biodiesel fuel on engine power, fuel 

consumption and thermal efficiency are collected and analyzed with that of conventional diesel fuel. 

Maro JELIĆ and Neven NINIĆ [5], have discussed the „Analysis of Internal Combustion Engine 

Thermodynamic Using the Second Law of Thermodynamic‟. They applyed the numerical simulations in modeling 

the ICE engine processes together with the analysis by the second law of thermodynamics, they got a very potent 

tool for better insight and optimization of spark- and compression-ignition engines achieving lower fuel 

consumption and lower emissions. 
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IV. OUTCOME OF LITERATURE SURVEY AND SCOPE FOR PRESENT WORK 

Previous work has concentrated on the engine performance using the different alternative fuel and from the 

published literature it is clearly observed that the effect of using alternative fuel on the design and life and the 

efficiency on IC engine parts like combustion chamber, piston, piston rings are not addressed. 

It is observed that by using the alternative fuel gum or wax is formed in the fuel tank after long period. This wax 

will mix with he fuel and effect the IC engine performance. This problem is not exist in the regular fuel (diesel). 

 Using Alternative fuel, the Combustion chamber redesign that includes the position of injector and 

valve is to be optimized. 

V. METHODOLOGY 

 Performance and the operation characteristics of the IC engine choosen is conducted with desired and 

results are plotted. 

 The above procedure is repeated with the most efficient alternative fuel and the results are plotted and 

compared 

 In both the cases the study on effect of fuel on the behaviour/performance of the combustion chamber, 

piston, piston rings, cylinder wall are carried out. 

 The performance study of the above includes tribological and geometrical behaviour like wear and tear, 

cylinder liner, ovality of cylinder liner. 

VI. EXPECTED OUTCOMES 

 The wear and tear of piston rings and liner is expected to be more when compared with the engine using 

Diesel as a fuel. This leads to more fuel consumption and may demand for reboring of cylinder at the 

early stages. 

 The above situation demands for newer material for piston, piston rings, liner which are compatible for 

Alternative fuel. 

REFERENCES 

[1] Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2014). Virtual instrumentation based process of 

agriculture by automation. Middle-East Journal of Scientific Research, 20(12): 2604-2612. 

[2] Udayakumar, R., Kaliyamurthie, K.P., & Khanaa, T.K. (2014). Data mining a boon: Predictive system for 

university topper women in academia. World Applied Sciences Journal, 29(14): 86-90. 

[3] Anbuselvi, S., Rebecca, L.J., Kumar, M.S., & Senthilvelan, T. (2012). GC-MS study of phytochemicals in 

black gram using two different organic manures. J Chem Pharm Res., 4, 1246-1250. 

[4] Subramanian, A.P., Jaganathan, S.K., Manikandan, A., Pandiaraj, K.N., Gomathi, N., & Supriyanto, E. 

(2016). Recent trends in nano-based drug delivery systems for efficient delivery of phytochemicals in 

chemotherapy. RSC Advances, 6(54), 48294-48314. 

[5] Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2014). Partial encryption and partial inference control 

based disclosure in effective cost cloud. Middle-East Journal of Scientific Research, 20(12), 2456-2459. 

[6] Lingeswaran, K., Prasad Karamcheti, S.S., Gopikrishnan, M., & Ramu, G. (2014). Preparation and 

characterization of chemical bath deposited cds thin film for solar cell. Middle-East Journal of Scientific 

Research, 20(7), 812-814. 



International Journal of Psychosocial Rehabilitation, Vol. 23, Issue 04, 2019 

ISSN: 1475-7192 

Received: 08 Apr 2019 | Revised: 07 May 2019 | Accepted: 07 June 2019                              241 

[7] Maruthamani, D., Vadivel, S., Kumaravel, M., Saravanakumar, B., Paul, B., Dhar, S.S., Manikandan, A., & 

Ramadoss, G. (2017). Fine cutting edge shaped Bi2O3rods/reduced graphene oxide (RGO) composite for 

supercapacitor and visible-light photocatalytic applications. Journal of colloid and interface science, 498, 

449-459. 

[8] Gopalakrishnan, K., Sundeep Aanand, J., & Udayakumar, R. (2014). Electrical properties of doped 

azopolyester. Middle-East Journal of Scientific Research, 20(11). 1402-1412. 

[9] Subhashree, A.R., Parameaswari, P.J., Shanthi, B., Revathy, C., & Parijatham, B.O. (2012). The reference 

intervals for the haematological parameters in healthy adult population of chennai, southern India. Journal 

of Clinical and Diagnostic Research: JCDR, 6(10), 1675-1680. 

[10] Niranjan, U., Subramanyam, R.B.V., & Khanaa, V. (2010, September). Developing a web recommendation 

system based on closed sequential patterns. In International Conference on Advances in Information and 

Communication Technologies, 101, 171-179. Springer, Berlin, Heidelberg. 

[11] Slimani, Y., Baykal, A., & Manikandan, A. (2018). Effect of Cr3+ substitution on AC susceptibility of Ba 

hexaferrite nanoparticles. Journal of Magnetism and Magnetic Materials, 458, 204-212. 

[12] Premkumar, S., Ramu, G., Gunasekaran, S., & Baskar, D. (2014). Solar industrial process heating associated 

with thermal energy storage for feed water heating. Middle East Journal of Scientific Research, 20(11), 

1686-1688. 

[13] Kumar, S.S., Karrunakaran, C.M., Rao, M.R.K., & Balasubramanian, M.P. (2011). Inhibitory effects of 

Indigofera aspalathoides on 20-methylcholanthrene-induced chemical carcinogenesis in rats. Journal of 

carcinogenesis, 10. 

[14] Beula Devamalar, P.M., Thulasi Bai, V., & Srivatsa, S.K. (2009). Design and architecture of real time web-

centric tele health diabetes diagnosis expert system. International Journal of Medical Engineering and 

Informatics, 1(3), 307-317. 

[15] Ravichandran, A.T., Srinivas, J., Karthick, R., Manikandan, A., & Baykal, A. (2018). Facile combustion 

synthesis, structural, morphological, optical and antibacterial studies of Bi1− xAlxFeO3 (0.0≤ x≤ 0.15) 

nanoparticles. Ceramics International, 44(11), 13247-13252. 

[16] Thovhogi, N., Park, E., Manikandan, E., Maaza, M., & Gurib-Fakim, A. (2016). Physical properties of CdO 

nanoparticles synthesized by green chemistry via Hibiscus Sabdariffa flower extract. Journal of Alloys and 

Compounds, 655, 314-320. 

[17] Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2014). Wide area wireless networks-IETF. Middle-East 

Journal of Scientific Research, 20(12), 2042-2046. 

[18] Sundar Raj, M., Saravanan, T., & Srinivasan, V. (2014). Design of silicon-carbide based cascaded 

multilevel inverter. Middle-East Journal of Scientific Research, 20(12), 1785- 1791. 

[19] Achudhan, M., Jayakumar M.P. (2014). Mathematical modeling and control of an electrically-heated 

catalyst. International Journal of Applied Engineering Research, 9(23), 23013. 

[20] Thooyamani, K.P., Khanaa, V., & Udayakumar, R. (2013). Application of pattern recognition for farsi 

license plate recognition. Middle-East Journal of Scientific Research, 18(12), 1768-1774. 

[21] Jebaraj, S., Iniyan S. (2006). Renewable energy programmes in India. International Journal of Global 

Energy Issues, 26(43528), 232-257. 

[22] Sharmila, S., & Jeyanthi Rebecca, L. (2013). Md Saduzzaman., Biodegradation of domestic effluent using 

different solvent extracts of Murraya koenigii. J Chem and Pharm Res, 5(2), 279-282. 

[23] Asiri, S., Sertkol, M., Guner, S., Gungunes, H., Batoo, K.M., Saleh, T.A., Manikandan A., & Baykal, A. 

(2018). Hydrothermal synthesis of CoyZnyMn1-2yFe2O4 nanoferrites: magneto-optical 

investigation. Ceramics International, 44(5), 5751-5759. 

[24] Rani, A.J., & Mythili, S.V. (2014). Study on total antioxidant status in relation to oxidative stress in type 2 

diabetes mellitus. Journal of clinical and diagnostic research: JCDR, 8(3), 108-110. 

[25] Karthik, B. (2014). Arulselvi, Noise removal using mixtures of projected gaussian scale mixtures. Middle-

East Journal of Scientific Research, 20(12), 2335-2340. 

[26] Karthik, B., Arulselvi, & Selvaraj, A. (2014). Test data compression architecture for low power VLSI 

testing. Middle - East Journal of Scientific Research, 20(12), 2331-2334. 

[27] Vijayaragavan, S.P., Karthik, B., & Kiran Kumar, T.V.U. (2014). Privacy conscious screening framework 

for frequently moving objects. Middle-East Journal of Scientific Research, 20(8), 1000-1005. 

[28] Kaliyamurthie, K.P., Parameswari, D., & Udayakumar, R. (2013). QOS aware privacy preserving location 

monitoring in wireless sensor network. Indian Journal of Science and Technology, 6(5), 4648-4652. 



International Journal of Psychosocial Rehabilitation, Vol. 23, Issue 04, 2019 

ISSN: 1475-7192 

Received: 08 Apr 2019 | Revised: 07 May 2019 | Accepted: 07 June 2019                              242 

[29] Silambarasu, A., Manikandan, A., & Balakrishnan, K. (2017). Room-temperature superparamagnetism and 

enhanced photocatalytic activity of magnetically reusable spinel ZnFe 2 O 4 nanocatalysts. Journal of 

Superconductivity and Novel Magnetism, 30(9), 2631-2640. 

[30] Jasmin, M., Vigneshwaran, T., & Beulah Hemalatha, S. (2015). Design of power aware on chip embedded 

memory based FSM encoding in FPGA. International Journal of Applied Engineering Research, 10(2), 

4487-4496. 

[31] Philomina, S., & Karthik, B. (2014). Wi-Fi energy meter implementation using embedded linux in ARM 

9. Middle-East Journal of Scientific Research, 20, 2434-2438. 

[32] Vijayaragavan, S.P., Karthik, B., & Kiran Kumar, T.V.U. (2014). A DFIG based wind generation system 

with unbalanced stator and grid condition. Middle-East Journal of Scientific Research, 20(8), 913-917. 

[33] Rajakumari, S.B., & Nalini, C. (2014). An efficient data mining dataset preparation using aggregation in 

relational database. Indian Journal of Science and Technology, 7, 44-46. 

[34] Karthik, B., Kiran Kumar, T.V.U., Vijayaragavan, P., & Bharath Kumaran, E. (2013). Design of a digital 

PLL using 0.35 Î¼m CMOS technology. Middle-East Journal of Scientific Research, 18(12), 1803-1806. 

[35] Sudhakara, P., Jagadeesh, D., Wang, Y., Prasad, C.V., Devi, A.K., Balakrishnan, G., Kim B.S., & Song, J.I. 

(2013). Fabrication of Borassus fruit lignocellulose fiber/PP composites and comparison with jute, sisal and 

coir fibers. Carbohydrate polymers, 98(1), 1002-1010. 

[36] Kanniga, E., & Sundararajan, M. (2011). Modelling and characterization of DCO using pass transistors. 

In Future Intelligent Information Systems, 86(1), 451-457. Springer, Berlin, Heidelberg. 

[37] Sachithanandam, P., Meikandaan, T.P., & Srividya, T. Steel framed multi storey residential building 

analysis and design. International Journal of Applied Engineering Research, 9(22), 5527-5529. 

[38] Kaliyamurthie, K.P., Udayakumar, R., Parameswari, D., & Mugunthan, S.N. (2013). Highly secured online 

voting system over network. Indian Journal of Science and Technology, 6(S6), 4831-4836. 

[39] Sathyaseelan, B., Manikandan, E., Lakshmanan, V., Baskaran, I., Sivakumar, K., Ladchumananandasivam, 

R., Kennedy, J., & Maaza, M. (2016). Structural, optical and morphological properties of post-growth 

calcined TiO2 nanopowder for opto-electronic device application: Ex-situ studies. Journal of Alloys and 

Compounds, 671, 486-492. 

[40] Saravanan, T., Sundar Raj M., & Gopalakrishnan K. (2014). SMES technology, SMES and facts system, 

applications, advantages and technical limitations. Middle - East Journal of Scientific Research, 20(11), 

1353-1358. 

[41] Ayeblo, Y.N., & Faraahi, A. (2015). A Survey of the Solutions to Detect and Deal with File Injection 

Attacks in Web Sites through Access to Web Server Shared Resources. International Academic Journal of 

Science and Engineering, 2(9), 37-51. 

[42] Shanthi, C., & Revathi, V. (2015). DiMAVE, Object Sharing in Distributed Multi Agent Volunteer 

Environment. International Scientific Journal on Science Engineering & Technology, 18(6), 184-186. 

[43] Dr. Sujatha, P., & K. Kavitha (2015). Proficient Data Mining Approach for Search Engine Optimization. 

International Scientific Journal on Science Engineering & Technology, 18(6), 190-194. 

[44] Dharani Priya, M., & Perumal, S. (2015), Simultaneously Reducing Latency and Power Consumption in 

Open Flow Switches. International Scientific Journal on Science Engineering & Technology, 18(6), 195-

199. 

[45] Padmaja, S., & Uma Maheswari, J. (2015). A Light Weight Approach to Online Detection and 

Classification of Interference in 802.15.4-Based Sensor Networks. International Scientific Journal on 

Science Engineering & Technology, 18(6), 200-204. 

[46] Kulworawanichpong, T., & Punpaisarn, S. (2014). Computer Mediated Problem based Learning and Higher 

Order Thinking Skill - A Preliminary Study. The SIJ Transactions on Advances in Space Research & Earth 

Exploration, 2(4), 65-69. 

[47] Dr. Ada, M.W.W., & Dr. Chun, W.M. (2014). Simulating Bipedal Character Motions for Kinect Games. 

The SIJ Transactions on Advances in Space Research & Earth Exploration, 2(4), 70-75. 

[48] Chamuchi, M.N., Sigey, J.K., Okello, J.A., & Okwoyo, J.M. (2014). The Ideal Computing System 

Framework –A Novel Security Paradigm. The SIJ Transactions on Advances in Space Research & Earth 

Exploration, 2(4), 94-103. 

[49] Creado, O.M., Srinivasan, B., Le, P.D., & Tan, J. (2014). A Privacy-Preserving Unpadded RSA based-Third 

Party Auditing Protocol for Cloud Storage Secure. The SIJ Transactions on Advances in Space Research & 

Earth Exploration, 2(5), 1-6. 


