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ABSTRACT: In addition to the widespread use of automobiles in transportation with many advantages, they play a 

negative role in environmental pollution problems worldwide. Diesel engines are considered as one of the major 

contribution to environmental pollutants due to exhaust emissions and they may be accountable for numerous health 

issues as properly. The second aspect of the fossil gasoline is the depletion of fuel ends in considering opportunity fuel 

for running the engine. Biodiesel is proved to be the pleasant substitute for diesel because of its specific properties like 

significant reduction in greenhouse gas emissions, non-sulfur emissions, non-particulate be counted pollution, low 

toxicity and biodegradability. This paper is specially concentrated the impact of combination of biodiesel (WCO and 

Pongamia) blends on CO emissions. The consequences imply that for the mixture of biodiesels famous higher CO 

emissions and (WCO 25 + P75) reveals decrease CO emissions than pure diesel. Therefore this combination is 

preferable for biodiesel operated engine. 
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I. INTRODUCTION 

 

Climate alternate is being counted as a worldwide environmental danger due to human beings, it's far seen as the 

second maximum critical issue that the world faces and has brought about consequences that have an effect on 

existence adversely. The greenhouse effect is an herbal process that performs a chief function in shaping the earth’s 

weather. Human sports, specifically burning fossil fuels, have contributed to the enhancement of the herbal greenhouse 

impact.  Currently Delhi authorities has added a brand new rule (odd or even days) to govern the emission stage within 

the metropolis. Researches display that the essential pollution inside the city is from the fossil gas utilization in the 

cars. Another factor with the fossil fuel is its depletion. Those components are results in suppose an alternate to the 

fossil fuel. masses of researchers have look into the alternatives, biodiesel is being proposed to be the satisfactory 

answer because biodiesel is superior to fossil diesel fuel in terms of exhaust emissions, cetane variety, flash point and 

lubricity traits, with none widespread difference in warmness of combustion of those fuels. 

 

Carbon monoxide effects from the incomplete combustion in which the oxidation process does not occur completely, 

inside the wealthy mixtures, because of air deficiency and reactant attention, all the carbon can't convert to CO2 and be 

shaped CO awareness., despite the fact that CO is produced at some stage in operation in wealthy mixtures, a small 

portion of CO is also emitted under lean conditions because of chemical kinetic results. Furthermore, biodiesel returns 

approximately 90% greater power than the power this is utilized to produce it. Biodiesel combined with traditional 

diesel in a few proportions may be used to run any existing traditional compression ignition engine and does not require 

any modifications to be performed to the engine.  
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II. OBJECTIVES 

The primary destinations of this are:  

 

• Investigating the properties of the biodiesel additionally as blends of biodiesel with diesel. 

 

• Experimental investigation of the performance on single cylinder four stroke diesel engine using waste cooking oil 

methyl ester biodiesel, combinations of Pongamia and WCO and its blends. 

 

• CO emissions are measured using smoke meter and gas analyzer. 

 

III. EXPERIMENTAL SET UP 

 

The experiments are finished on single cylinder, four-stroke Kirloskar diesel engine. The schematic experimental setup 

is shown in fig. 1. Engine is interfaced with laptop for measuring the unique parameters. Engine software program is 

utilized in computer to carry out the measurements. The engine is coupled with an eddy contemporary dynamometer 

used to measure the emissions mainly CO level. 

 

Table 1. Engine specification 

 

Make  Kirloskar Engine 

Bore & Stroke 87.5mm X 110mm 

Type of cooling Water cooled 

Speed 1500rpm 

Compression ratio 17.5:1 

Number of cylinder 1 

Rated power 5.2KW 

Start of injection 23
0
 bTDC 

Injection pressure 190 bar 

 

 

 
Figure 1: Schematic diagram of Experimental set up. 
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IV. RESULTS AND DISCUSSION 

 

The overall performance of CI DI engine using the one of a kind forms of biodiesel (WCO and pongamia) blends and 

natural diesel are studied at exceptional loads and at 190bar injection pressure. The performance and emissions of 

various blends and for neat diesel is executed at distinctive masses and as compared the effects of various blends of 

biodiesel and diesel with neat diesel fuel as follows. 

  

a) Emission for WCO biodiesel and pure diesel at 190 bar injection pressure: 

The CO emission level for distinctive BP for every blend is acquired from records and was plotted as proven in figure 

4.1. the graph suggests that CO emissions for WCO biodiesel and its blends has multiplied with less percent as 

compared with that of the pure diesel engine up to a load of 4.2kw or 15kg and past this 4.2kw load there's a signal of 

decrease in CO emissions for WCO biodiesel and its blends. On the time of injection a smaller atoms of biodiesel fuel 

having lesser inertia takes longer time for combustion or incomplete combustion at decrease masses (under 4.2kw). 

This results in boom co emissions for WCO biodiesel and its blends.  

 

 
Figure 4.1: Emissions of Smoke Density for WCO biodiesel and pure diesel for 190 bar injection pressure 

 

 

b) CO emissions for different combinations of biodiesel and pure diesel without any blend: 

 

Fig 4.2: Emissions of CO for combinations of biodiesel and pure diesel at 190 bar injection pressure  
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The CO emission for diiferent mixtures for biodiesel (WCO and pongamia) and their blends are combined with pure 

diesel are plotted towards one-of-a-kind bp as shown on fig 4.2. from fig4.2 it  is evident that at initial loads the co 

emission degree of biodisels are much less than that of the pure diesel and as the load increses the CO emission stage of 

biodiesls are inceasring greater than that of the diesel, pure WCO biodiesel famous more emission degree amongst all 

other mixtures of biodiesels. the unfinished combustion may be due to decrease injection pressure which gives large 

atoms of fuel are injected in to the combustion chamber ends in the unfinished combustion of biodiesel and diesel 

blends which will increase the co emissions. 

 

c) CO emission for different combinations of biodiesel for 20%  and 40% blend with diesel: 

The CO emission for diiferent combinations for biodiesel and pure diesel with 20% and 40% combination are plotted 

against specific BP is proven oin fig 4.3 and fig 4.4. the graph suggests that at lower masses (up to 2.86kw) the CO 

emission stage for pure diesel is more than the biodiesel combinations. at better loads the presence of oxygen utilises in 

a high gasoline combustion resulting in decrease of co for 100% WCO biodiesel. for this reason WCO biodiesel is most 

advantageous for these ratios of blends. 

 

 

Fig 4.3: CO Emissions for combinations of biodiesel and pure diesel with 20% blend at 190 bar injection pressure 
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Fig 4.4: CO Emissions for combinations of biodiesel and pure diesel with 40% blend at 190 bar injection pressure 

 

d) CO emissions for different combinations of biodiesel for 60%  and 80% blend with diesel: 

The CO emissions for diiferent combinations of biodiesel and natural diesel with 60% and eighty% combo are plotted 

in opposition to one-of-a-kind bp is proven oin fig 4.5 and fig 4.6. from graph it can be seen that the smoke emission 

degree for diesel is less than the mixtures of biodiesel. because the blends of biodiesl with the diesel increases, there 

might be reduction in heating value, excessive viscosity and low calorific value. this leads to partial combustion or 

incomplete coburstion. therefore there will be increase in CO emission for better blends for combos of biodiesel. and 

among these biodiesel the (WCO25+p75) famous lower co emission that's greatest for biodiesel engine. 

 

 

Fig 4.5: CO Emissions for combinations of biodiesel and pure diesel with 60% blend at 190 bar injection pressure 
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Fig 4.6:CO Emissions for combinations of biodiesel and pure diesel with 80% blend at 190 bar injection pressure 

 

V. CONCLUSIONS 

 

From the prevailing research it is concluded that  

i) Whilst the exceptional blends are taken into consideration for person biodiesel (WCO), the blend B20 is more reveals 

decrease emission of co. because of lifestyles of oxygen in decrease blends leads to complete combustion and 

outcomes decreased emission level. 

 

ii) While specific combinations of biodiesel are blended with natural diesel with 20% and 40% combo, the emission 

stage for pure diesel is greater than the biodiesel combinations. The presence of oxygen utilises in an excessive gas 

combustion ensuing in lower of co emission for 100% WCO biodiesel. hence WCO biodiesel is premier for those 

ratios of blends. 

 

iii) while exclusive mixtures of biodiesel are blended with pure diesel with 60% and eighty% combination, because the 

blends of biodiesel with the diesel increases, there could be discount in heating value, excessive viscosity and coffee 

calorific value. This results in partial combustion or incomplete combustion. For this reason the co emission for diesel 

is less than the combinations of biodiesel (WCO and pongamia). 
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