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Abstract— The increment in number of vehicles the interest and accessibility for petroleum and diesel is to increased the demand. 
This demand leads to petroleum cost is increased. The emission also increased by increment of vehicles. This situation to reduce the 
consumption of fossil fuel to need the alternate fuel is required.  In this present work multi walled carbon nano tube (MWCNT) 
blends with B20EESAO (20% Ethyl Ester of Sunflower oil) in various proportion such as (10ppm,20ppm, 30ppm, 40ppm, 50ppm). 
The MWCNT40ppmB20TCSAO is better performance and lower emission compare to other blends. 
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I. INTRODUCTION 

The diesel fuel is principally utilized for transportation and working agrarian apparatus. These are getting exhausted 
steadily from the world diesel saves and these fills may run out inside couple of decades. The exhaust emanations are expanding 
step by step and having an effect on the natural contamination. Under these conditions, there is dire need to discover out a 
substitute fuel for use in IC engine [2]. The utilization of biodiesel as the fuel for IC engine has a chance to play a basic job later 
on of vitality utilization as it identifies with nature, accessibility, advantages to ranchers and to different businesses too. The 
assets of oil as fuel are decreasing step by step and expanding request of energizes, just as progressively stringent guidelines, 
represent a test to science and innovation. Biodiesel is described as an alternative diesel fuel from vegetable oils or animal fats 
[4,1]. Although many researchers have pointed out that greenhouse gas emissions can be reduced, sustainable rural development 
can be promoted and revenue improved. The main reason is a need of awareness about biodiesel's manipulate on IC engines. 
The vegetable oils and their chemical conversions are one of the most suitable substitutes for diesel fuel. Bio fuels can be 
obtained from biomass in different kinds of mode such as solid liquid and gaseous form. It can be used to alternate fuel for 
internal combustion engine, boiler, furnace and industrial application [6]. Bio fuels are derived from renewable bio mass 
resources and to leads provide a strategic advantage to promote sustainable development. It also develops the economic status 
of our country, as well as to satisfy the energy requirement. There has been more prominent mindfulness on biodiesel in India 
about the lack of Petro diesel and taking off costs. Noteworthy exercises have grabbed for its generation particularly with a 
perspective to diminish the import cost of Petroleum fuel and to deal with the lack of Petro diesel expected inside a couple of 
years from now. Also, the procedure of generation of biodiesel from non palatable vegetable oil will support the country 
economy and giving non dirtying, bio degradable and safe environment [8]. 

 

II. EXPERIMENTAL SETUP 

The tests conducted with diesel and B20 mixture in MWCT. The detail of engine is recorded in table 1. The engine setup is 
depicted in figure 1. Diesel engine is coupled to a dynamometer. The dynamometer was acted as the loading device. The 
engines run at constant rpm. The dynamometer was interfaced to a control board. The test was carried analysis the Specific fuel 
consumption (SFC), Brake Thermal Efficiency (BTE) and emission parameter were tested in engine with B20 mixture in 
MWCT in various proportions (10ppm, 20ppm, 30ppm, 40ppm and 50ppm) also with diesel. The exhaust like HC, CO, and 
NOx, were estimated in the exhaust gas analyzer and smoke was estimated in the smoke meter. The engine was controlled by 
supplying water through the jackets on the engine block. The engine has been instrumented with, thermocouples for intake and 
exhaust gases, load cells and tachometer for the dynamometer and a fuel tank. 
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Figure 1 Experimental setup 

 

III. RESULT AND DISCUSSION 

Figure 2 demonstrate the difference of SFC. It was found the specific fuel consumption of MWCNTB20TCSAO blends is 
lesser than that of B20TCSAO and slightly higher for diesel in entire loads for the reason that of better atomization. The reduce 
in SFC due to physical and chemical properties of the MWCNT fuel [3]. The SFC of diesel was found to be 0.241 kg/kWh at 
full load condition.  

 
           Fig.2 Brake power against Specific fuel consumption                                 Fig. 3 Brake power against Brake thermal efficiency 

 
Figure 3 illustrates the difference of the BTE. The results noticed the BTE is increased by the adding of MWCNT in 

B20TCSAO. Normally, the nano particles have a more surface area higher chemical reactivity. It has been noticed that the 
enhancement in the BTE increases with the increasing of MWCNT level [5,7].  

 
The variation of smoke density depicted in figure 4 with diesel and MWCNT blends with biodiesel. However, lesser smoke 

is noticed in MWCNT blends with B20TCSAO. The smoke density of biodiesel was reduced with the adding of MWCNT by 
about 2.2% to 5.2%, especially at maximum load. The lesser smoke density was observed in MWCNT40ppmB20TCSAO. 

 

 
                Fig. 4 Brake Power against Smoke density                                       Fig. 5 Brake Power against Oxides of nitrogen 
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The NOx were obtained increased with the adding of MWCNTB20TCSAO, as shown in Fig. 5. Nitrogen oxide is found as a 

effect of nitrogen presents in air during combustion of fuel air mixture in cylinder. The NOx emisssion is higher in 
MWCNTB20TCSAO blends. This is due to MWCNT enhance the combustion [6, 8]. The higher NOx is produced in MWCNT 
40ppmB20TCSAO. 

 

 
                  Fig. 6 Brake Power against Hydrocarbon                                               Fig. 7 Brake Power against Carbon monoxide 

 
The difference of HC is shown in Fig. 6. The MWCNT40ppmB20TCSAO slightly decrease the HC while contrast with 

diesel and other blends of MWCNT. This was due to, MWCNT are oxygen enhance catalyst that enhance the carbon burning 
creation temperature and thus reduced HC oxidation [9]. It concluded the hydrocarbon higher with the increase of 
MWCNT50ppm blend with biodiesel.  

 
Figure 7 shows the influence of the MWCNT blends with biodiesel and diesel on CO. In general CO will produce incomplete 

combustion due to lack of oxygen. MWCNT perform an oxygen lessening catalyst [9], therefore slight reduction in CO in 
MWCNT blended biodiesel. In maximum load Carbon monoxides for diesel was 0.1% (by volume) and 0.12%, 0.11%, 0.085%, 
08% and 0.09% (by volume) for MWCNT10ppmB20TCSAO, MWCNT20ppmB20TCSAO, MWCNT30ppmB20TCSAO, 
MWCNT40ppmB20TCSAO and MWCNT50ppm B20TCSAO, respectively. The lower CO emission is obtained in 
MWCNT40ppmB20TCSAO. 

 
Figure 8 the disparity of exhaust gas temperature (EGT) at different load. It is experiential the EGT increases with load since 

large quantity of fuel is burring.  It found that in diesel function it ranges from 161°C at low load to 315 °C at maximum  load, 
the exhaust gas temperature ranges from 185°C at low load to 341°C at maximum load whereas in the case of 
MWCNT40ppmB20TCSAO. For MWCNT40ppmB20TCSAO at full load the exhaust gas temperature higher compare to diesel 
and other blends of MWCNT. This possible reason more heat release rate [10].  

 

 
Fig. 8 Brake Power against Exhaust gas Temperature 

 

IV. CONCLUSIONS 

The SFC and BTE with MWCNT40ppmB20TCSAO were noticed to be comparable with diesel at all loads.  The oxides of 
nitrogen emission were MWCNT10ppmB20TCSAO found to be comparatively higher than the diesel.  HC emission levels 
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were less for MWCNT40ppmB20TCSAO. This reduces in HC, reason the availability of molecular oxygen and increase in HC 
emissions is due to bad flame diffusion in combustion.  Some density for MWCNT40ppmB20TCSAO was found to be lower 
than diesel.  CO emission MWCNT40ppmB20TCSAO blend was lesser compare to diesel. MWCNT40ppmB20TCSAO was 
found to be environmental friendly as far as carbon monoxide and unburned hydrocarbons were considered. 
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