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The exhaust emissions produced by the petroleum fuels has great impact on the environment. The exhaust 

emissions produced during the combustion of petroleum fuels causes several human diseases and 

environmental effects such as irregular rainfall, acid rain, sudden climatic changes and the depletion of 

ozone layer. Several research investigations are in progress to find out the suitable alternate for petroleum 

fuels. Biodiesels are said to be the best substitute for petroleum fuels as it liberates very less rate of exhaust 

emissions when compared with the petroleum fuels. In the present investigation the performance and 

emission characteristics of pumpkin oil methyl ester and its blends in a single cylinder diesel engine were 

determined.  

 

Keywords: environmental effects, biodiesel, petroleum fuels, pumpkin oil methyl ester, single cylinder diesel 

engine.    

 

Copyright © 2020 International Journal for Modern Trends in Science and Technology  

All rights reserved. 

 
I. INTRODUCTION 

Energy plays an important role in the economic 

development of a nation. In the ancient civilization 

the wood is said to be the key element in deriving 

the source of energy. In recent days the fossil fuels 

are said to be the key element in deriving the 

source of energy (V. Dhana Raju et al June 2012). 

Since from the start of the industrial era and 

increased human transportation the atmospheric 

green house gases increased in proportion and 

resulted in global warming (Emission standards, 

European union) (Molla Asmare et al February 20 

2014). India is greatly depending on other 

countries for the import of petroleum fuels, it is 

expected that the production of world’s crude oil 

will be in peak between the years 2010 to 2030. 

Hence it is very important to identify and derive the 

feasibility for the substitution of petroleum fuels 

within the country (Murugu Mohan Kumar et al 

November 2009). It is well known that the 

petroleum resources are under depletion every day. 

The increased harmful effects on environment due 

to the combustion of fossil fuels stimulated interest 
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in deriving a suitable substitute for the petroleum 

fossil fuels. Under this concern it is clear that the 

biodiesel helps in improving the rural economy as 

they are easily derived from the raw materials 

available in the local market like plant seeds and 

decomposed biological matters.   

 

II. OIL EXTRACTION 

The seeds of pumpkin are collected from the local 

agriculture based shops. The collected seeds are 

cleaned and washed with the water twice until the 

colour of water remaining neutral. Followed by 

washing the seeds are then subjected to dry in 

shade with the absence of sunlight for 3 days. The 

oil is then extracted from the seeds with the help of 

oil extracting machine. The oil thus obtained is 

highly viscous and is found brownish yellow in 

colour. The free fatty acid consumption of the 

obtained oil is found to be less than 1 and hence it 

is subjected for the conventional transesterification 

process. 

During the process of transesterification the oil to 

methanol ratio is maintained as 1:6. The process of 

transesterification is carried in a batch reactor 

equipped with magnetic stirrer. The end products 

of the transesterification are pumpkin oil methyl 

ester and glycerol. The glycerol formed as a 

by-product is separated by gravity separation 

process.   

III. OIL PROCESSING 

The pumpkin oil methyl ester thus obtained by the 

process of transesterification contains little traces 

of unreacted methanol. Hence the pumpkin oil 

methyl ester derived is washed with distilled water 

twice to remove the traces of methanol. The washed 

pumpkin oil methyl ester is then heated to a 

temperature equal to that of the boiling 

temperature of water to remove the presence of 

water.  

 

IV. EXPERIMENTALSETUP AND MEHODOLOGY 

The experiment is carried on a single cylinder water 

cooled engine running at a constant speed of 1500 

rpm. The experimental setup consists of the 

following components; Data acquisition system, 

electrical dynamometer, smoke meter and exhaust 

gas analyzer. 

 The oil content of the test engine and the water 

availability and its circulation is initially verified. 

The engine is then allowed to run for 15 minutes 

without any load for its stabilization. The blend 

ratio is maintained as B25 (25% pumpkin oil 

methyl ester and 75% diesel), B50 (50% pumpkin 

oil methyl ester and 50% diesel), B75 (75% 

pumpkin oil methyl ester and 25% diesel) and 

B100 (neat pumpkin oil methyl ester). The load 

applied on the engine is increased in steps of 20% 

from no load to full load condition. The 

performance and emission characteristics of 

pumpkin oil methyl ester and its blends were 

determined at each respective load. The readings 

thus obtained are tabulated, compared and the 

optimum is suggested.    

 

V. RESULT AND DISCUSSION 

The performance and emission characteristics of 

diesel and pumpkin oil methyl ester and its blends 

were determined at each respective loads are 

shown in the figure 1-5 respectively. 

 

.  
Figure 1 Fuel consumption Vs brake power 

 

 
 

Figure 2 Specific fuel consumption Vs brake power 

 

 
 

Figure 3 Brake thermal efficiency Vs brake power  

 

  
 

Figure 4 Emission of carbon monoxide Vs brake power 
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Figure 5 Emission of hydrocarbon Vs brake power 

 

 
 

Figure 6 Emission of nitrous oxide Vs brake power 

 

From the graphs plotted based on the readings of 

performance and emission characteristics, it is 

came to know that the fuel consumption and 

specific fuel consumption increases with increase 

in load. At the entire load levels the blend B100 of 

pumpkin oil methyl ester recorded extremely high 

rate of fuel consumption and specific fuel 

consumption. Diesel recorded relatively less fuel 

consumption and specific fuel consumption when 

compared with the other test fuels. Followed by the 

diesel, the blend B25 of pumpkin oil methyl ester 

recorded better fuel consumption and specific fuel 

consumption. The brake thermal efficiency is 

found maximum for diesel and minimum for the 

blend B100 of pumpkin oil methyl ester. The 

emission of carbon monoxide is found maximum 

for diesel, the carbon monoxide emission of the 

blends B25 is found low at low load levels and 

started increasing with increase in load. The 

carbon monoxide emission of the blend B50 and 

B75 of pumpkin oil methyl ester are relatively 

similar. Diesel recorded relatively high emission of 

hydrocarbon and the blends B25 and B50 of 

pumpkin oil methyl ester recorded relatively less 

rate of hydrocarbon emission. The emission of 

hydrocarbon for the blends B25 and B50 is found 

less at low load levels and started to increase with 

increase in load. At the entire load levels diesel 

recorded relatively high rate of nitrous oxide 

emission and the blend B100 of pumpkin oil 

methyl ester recorded relatively less rate of nitrous 

oxide emission. Followed the blend B100, the 

blends B25 and B50 of pumpkin oil methyl ester 

recorded less rate of nitrous oxide emission.    

 

VI. CONCLUSION 

From the investigation it is concluded the blend 

B25 delivered better brake thermal sufficiency 

which is closer to the diesel. In the aspect of 

exhaust emission, the exhaust emission of the 

blend B25 of pumpkin oil methyl is found 

satisfactory when compared with the other test 

fuels. It is also concluded that the blend B25 of 

pumpkin oil methyl ester can be effectively used as 

a fuel to run diesel engine.  
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