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 ABSTRACT: - Rapid depletion of conventional energy sources, along with increasing demand for energy is a 

matter of serious concern for the mankind. The factor that petroleum based fuels will neither be available in 

sufficient quantities nor at a reasonable price in future, has revived interest in exploring the use of alternative 

fuels. It is essential that these alternative fuels for engine should be drive from indigenous sources and 

preferable renewable energy sources. 

      In this work, experiments are conducted by governing pilot fuel and speed for defined loads. in the 

present work, the engine performance characteristics are computed using CNG as the main fuel and diesel as 

the pilot fuel of dual fuel mode. From the experimental investigations, it is concluded that the engine 

performance of the dual fuel operation is better than the diesel fuel operation.  

 

I. Introduction: 
India’s energy needs are growing with economic development and growing population. The indigenous 

energy resources may not be sufficient in the long run to sustain the process of economic development of 9% of 

Gross Domestic Product. The country’s energy supply system continues to be dependent on fossil fuels, which 

are finite. The oil and gas share in the energy consumption has reached a level of about 45% and is expected to 

remain so. Globally also the share of oil is expected to remain at the same level in future also. 

The industrial growth of any country is measured by the amount of energy generation as well as its 

consumption. The fuel-air mixture before combustion and the burned products after combustion are the actual 

working fluids. The work transfers which provide the desired power output occur directly between these 

working fluids and the mechanical components of the engine. Because of their simplicity, ruggedness and high 
power-to-weight ratio, the Internal Combustion engines have found wide range of applications in agriculture, 

transportation and power sectors. 

The strategy to implement alternative fuels in Internal Combustion engines is becoming the subject of 

interest nowadays. The reasons are driven by the energy independence from petroleum based fuel [2]. Among 

the alternative fuels, CNG has been recognized as one of the promising alternative fuel due to its substantial 

benefits compared to gasoline and diesel [4]. However, the number of Vehicles powered by this alternative fuel 

is still small compared to the number of conventional vehicles that powered by gasoline and diesel. In the case 

of gaseous engine, from 5.5 millions – only one million used CNG and the rest used LPG [1].  

The main objectives of this project is to study the effects of using CNG as an alternative fuel as a 

replacement for diesel in compression ignition engines. In the present work, diesel is used as the pilot fuel to 

ignite CNG and CNG as the main fuel. The impact of injection pressure is to be observed at constant and 

variable loads with different engine speeds to study the engine performance characteristics. In the present work, 
comparison analysis is to be carried out with diesel and dual fuel operation. 

 

II. EXPERIMENTATION 
The experimental setup consists of a single-cylinder, four-stroke, vertical water cooled, direct injection, 

natural aspirated, diesel engine connected to water brake dynamometer for loading of the engine. Experiments 

were conducted with pure diesel and dual fuel mode (diesel+CNG) at different engine speeds ranging from 800 

rpm to 1300 rpm [3]. Provision is also made for interfacing air flow, fuel flow, temperatures and speed 

measurement [5]. The emphasis is on comparison of the engine performance with Diesel alone and dual fuel 

mode (diesel + CNG). The layout of experimental set up is shown in figure 1.                                                                                                                                
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Fig: 1 Layout of Experimental Set up 

[1. Cooling Water flow meter 2. Inlet water temperature Sensor 3. Engine block      4. Cylinder head 5. Hydraulic 
Dynamo meter 6. CNG cylinder 7. ON/OFF Valve      8. Solenoid valve 9. Pressure gauge 10. Regulator 11. Gas-

air mixer 12. Manometer 13. Air box  14.  Fuel tanks 15. Diesel flow measuring unit 16.  Fuel injection system 

17.  Exhaust gas temperature sensors at inlet calorimeter 18. Calorimeter 19. Calorimeter outlet water 

temperature sensors 20. Temperature at outlet calorimeter 21. Calorimeter water flow meter 22. Calorimeter inlet 

water temperature sensor 23. Emissions analyzer point]. 

 

III. Results and Discussion 
The results from the experiments performed on the single cylinder, four-stroke, direct injection diesel 

engine operating at maximum load are shown from fig 2 to 6 and discussed below.  
From the graph 2, it is concluded that the exhaust gas temperature is increases with increase in engine 

speed. The exhaust gas temperature of diesel fuel is higher than dual-fuel, with an average difference of 20.30C. 

The high exhaust temperature of diesel engines compared to dual-fuel will result in unfavourably higher NOx 

emission and also indicates that combustion of dual-fuel is leaner than diesel since less heat is usually produced 

during lean combustion.  
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Figure 3 shows that the torque increases for engine speeds ranging from 800 rpm to 1300 rpm to a peak 

before dropping in magnitude for higher speeds up to 1500rpm for both diesel and dual-fuel. It is observed from 

the figure 3, that the measured value from the dynamometer shows a higher torque for dual-fuel operation for all 

engine speeds. As engine speed is increased from 800 rpm to 1300 rpm, the measured torque for diesel and dual-
fuel increases indicating a higher fuel flow rate into the combustion chamber and an increased energy input 

available to the engine. The engine output torque drops tremendously for engine speed of 1300 rpm due to 

engine knocking.  

From the figure 4, the engine brake power produced for dual-fuel operation is higher than diesel fuel 

operation with a maximum value difference of 0.272kW recorded at the engine speed of 1300 rpm. The engine 

brake power produced decreases slightly due to engine knocks at the speed of 1300 rpm for both diesel and dual 

fuel. 

From the Fig 5, it is observed that the fuel consumption per unit power output for dual fuel is lower 

than diesel fuel with the maximum occurring at 1300 rpm with 17.1% reduction. It is also observed that the 

specific fuel consumption decreases when the engine Speed is increased from 800 rpm to around 1050 rpm, and 

then shows a slight increment for speeds above 1050 rpm due to the engine knocks.  
From the figure 6, it is found that the thermal efficiency of the engine running with dual-fuel is higher 

compared to diesel fuel for engine speeds ranging from 800 rpm to 1300 rpm due to higher heating value of 

natural gas.  

 

 
 

At engine speeds higher than 1300 rpm, the brake thermal efficiency begins to decrease slightly due to 

the effects of engine knocks which not only causes output power losses but also damages the engine. The design 

of the engine needs to be modified to prevent engine knocking and substantially improves the fuel economy.  
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IV. Conclusions 
The experiments are conducted at various speeds ranging from 800 rpm to 1300 rpm for maximum load 

and the results obtained are drawn below. 

 

 The exhaust gas temperature of diesel fuel is higher than dual-fuel, with an average difference of 20.30C.  

 The measured value of the torque for dual-fuel operation is higher than diesel fuel for all engine speeds. 

 The engine performance for maximum load there is a considerable improvement in brake power and brake 

thermal efficiency with a reduction of specific fuel consumption.  
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