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ABSTRACT 

Nanofluids possess an outstanding potential to improve the heat transfer and energy efficiency in several 

areas of science and engineering. Application of nano fluids in engine of automobiles is one of them. The main 

reason for using nano fluids in CI engine is that the consumption and demand of petroleum products are increasing 

day by day due to the increase of vehicles and urbanization. So this requires a fuel that performs well in order to 

generate more power and decrease the emissions. So nano fluids could decrease the emissions and increase the 

performance of an engine. 
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INTRODUCTION 

Diesel engine plays a vital role in power generation, transportation and industrial activities. The reason for 

the surge in diesel popularity is simple: better fuel economy at minimal expense. Typically, a diesel is 20 to 30 per 

cent more efficient than an equivalent petrol engine. Diesel fuel is priced moderately higher than gasoline but diesel 

has a higher energy density, i.e. more energy can be extracted from diesel as compared with the same volume of 

gasoline. Therefore, diesel engines in automobiles provide higher mileage, making it an obvious choice for heavy-

duty transportation and equipment. India stands 6th in the world of oil consuming countries with an oil utilization 

of 2,438,000 barrels per day and its pollution problem appeared many years ago.  

NEED OF ALTERNATIVE FUELS 

In today's world, where fuel prices are increasing as a consequence of spiralling demand and diminishing 

supply, we need to choose a cost effective fuel to meet our needs. Diesel powered vehicles and equipments account 

for nearly half of all nitrogen oxides and more than two thirds of all particulate matter emissions. Emissions of 

diesel-fuelled vehicle have high concentration of NOx and particulate matter. The mixture contain carbon particle 

that are exceptionally small in size, less than one micron. These particle may be deeply inhaled into the lung and 

carry with them a collection of attached hazardous compound. Moreover the rapid depletion of fossil fuels due to 

widespread use has forced to search for some low emission and renewable sources. Current transportation 

technologies that are based on fossil fuel combustion have created a fragile and environmentally harmful system. 

Fossil fuel combustion is harmful to the environment because of the emissions that they contain, among other toxic 

and carcinogenic pollutants, greenhouse gases such as Carbon Dioxide. The purpose of this review work is to 

elaborate the techniques of nanofluids which are used as an alternative fuel (blend with diesel) in diesel engine. 

NANOFLUIDS PREPARATION AND APPLICATIONS 

In this review article an attempt has made to cover all the important investigations performed on the 

preparation and applications of nanofluids. We have come to know that two-step preparation method is accepted by 

the major portion of researchers as it is simple and economic. They are one step process and two-step process. 

(Sayantan et al 2013) The two step process is known to be simple and effective process compared to the previous 

one. Nanofluids are quasi single phase medium containing stable colloidal dispersion of ultrafine or nanometric 

metallic or ceramic particles in a given fluid. Nanofluids are engineered colloids made of a base fluid and 

nanoparticles (1–100 nm) that can offer significant advantage in thermal managements of both large installation 

like heat exchanger, evaporator, radiators as well as miniature or micro electronics devices. (Indranil 2009) said 

that the performance of nanofluid critically depends upon the size, quantity (volume percentage), shape and 

distribution of dispersoids, and their ability to remain suspended and chemically un-reacted in the fluid. In the work 

of (Karami 2010) the titanium dioxide powder was prepared with the gelling pH was set to values of 3 (TiO2-A), 7 

(TiO2-N) and 9 (TiO2-B) to observe the effect on the properties of the material. In these three cases nano 

particulated materials were obtained with particle sizes between 10nm and 20nm.  

Nanofluids can be used to improve heat transfer and energy efficiency in a variety of thermal systems. 

Much of the work in the field of nanofluids is being done in national laboratories and academia and is at a stage 

beyond discovery research. Herein, the author (Chunfang et al 2011) has been reported a facile method to 
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synthesize GNPs from concentrated chloroauric acid (2.5 mM) via adding sodium hydroxide and controlling the 

temperature. It was found that adding a proper amount of sodium hydroxide can produce uniform concentrated 

GNPs with low size distribution (Nisha et al 2014) prepared the TiO2_MgO mixed metal oxide nanoparticles with 

variable MgO content by a simple sol gel method. Then they characterized nano particles by power X-ray 

diffraction, field emission scanning electron microscopy coupled with energy dispersive X-ray analysis, 

transmission electron microscopy and UV visible diffuse reflectance spectroscopy. Many interesting properties of 

nanofluids have been reported in the past decades. The author (Wei et al 2012) presented an overview of the recent 

developments in the study of nanofluids, including the preparation methods, the evaluation methods for their 

stability, the ways to enhance their stability, the stability mechanisms, and their potential applications in heat 

transfer intensification, mass transfer enhancement, energy fields, mechanical fields, biomedical fields, and so 

forth. Nanofluid  stability  and  its  production  cost  are  major  factors  in  using  nanofluids.  The author (Mishra 

et al 2012) discusses the applications of nano fluids in various fields of automobiles like engine, suspensions and 

lubricants. The applications are as follows. 

 Cooling efficiency can be increased by applying nanoparticles in host fluids. 

 Nanofluids can be better lubricants.  

 Addition of nanoparticles in fuels (may be termed as “Nano fuels”) can improve combustion in IC engines and 

reduce emission of harmful gases during combustion. 

APPLICATION OF NANO FLUIDS IN IC ENGINES 

(Gan et al 2010) investigated the burning characteristics of fuel droplets containing nano and micron-sized 

aluminium particles. Particle size, surfactant concentration, and the type of base fluid were varied. The author also 

said nanosuspensions can last much longer than micron suspensions, and ethanol-based fuels were found to achieve 

much better suspension than n-decane-based fuels. (Yanan et al 2011) investigated the combustion characteristics 

of nanofluid fuels containing additions of boron and iron particles. He compared the burning behaviours of dilute 

and dense suspensions, and the results for dense nanosuspensions shows that most particles were burned as large 

agglomerate at a later stage when all the liquid fuel had been consumed. (Mina et al 2013) investigated that 

combustion characteristics and pollutant emission of ethanol and n-decane liquid fuels with the addition of 

aluminium nanoparticles. They revealed that Al nanoparticles lead to a reduction of flame temperature of ethanol 

and decane fuels. This reduces the emissions like NO and CO coming out from the engine. (Fangsuwanarak et al 

2013) tried to enhance the performance of a direct injection (DI) engine and reduce the exhaust gas emissions. 

Overall, diesel-bio-solution and diesel-TiO2 blends show the lower break specific fuel consumption by 13% and 

10%, respectively and the lower exhaust gas emissions, as compared with diesel. (Kao et al 2008) presented a 

significant chemical reaction of hydrogen combustion during aqueous aluminum nanofluid combustion in diesel 

fuel. The results show that hydrogen burns in a diesel engine in the presence of an active aqueous aluminum 

nanofluid.  

CONCLUSION 

There has been plenty of research done so far on nanofluids preparation and their stability. The 

performance of diesel engine and its emission control has been studied by varying the types of nanofluids and their 

volume concentration. Based on the literature review it is concluded that various nanofluids and their applications 

and effect on engine performance and emission control has been studied in the four stroke diesel engines. 
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