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ABSTRACT 

 The emphasis to conserve petroleum-based fuels has provided the motivation for several studies on the 

development and testing of alternate fuels in diesel engine. This paper investigates the effect of using diesohol 

(ethanol-diesel blend) as a fuel in a DI diesel engine. In this investigation, two different composition of diesohol 

were selected for examination. One was 5% ethanol and 95% diesel and another one was 10% ethanol and 90% 

diesel. In order to avoid phase separation of diesohol, the blend was preheated to 35oC. The result of pure 

petroleum diesel fuel operation was taken as a base line reading to examine the effectiveness of the two diesohol 

compositions. The result shows that the use of diesohol, keep the combustion temperature low. It also resulted in 

reduction in NOX and smoke emission. This undoubtedly proved that diesohol can be used in diesel engine without 

any major modification in the engine. 
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INTRODUCTION 

Today the diesel engine is a very important prime mover, being used in buses, trucks, locomotives, tractors, 

pump sets and other stationary industrial applications, small and medium electric power generation and marine 

propulsion. Also in recent years, the prominence to conserve petroleum based fuels has provided the motivation for 

several studies on the development and testing of alternate fuels in diesel engine. Among these, the blends of 

alcohols have been found to yield some beneficial effects in spray combustion. Periodically alcohols, particularly 

methanol and ethanol attracted the attention of researchers as engine fuels (Adelman et al., 1972). Regardless of 

reasons, the alcohols are interesting because they are potentially capable of being used as engine fuels. Significant 

beneficial results of alcohols have been reported in references (Adelman 1979, Ryan et al., 1980, Gandhi et al 

1989, Bose et al 2000, Kumarasamy et al., 2013). The blend of ethanol and diesel exhibits somewhat different 

physical and chemical properties than pure diesel fuel. When ethanol is blended with diesel, it reduces cetane rating 

and energy content of blend. On the other hand, these blends give smoke free operation and reduction in NOX 

emission. Hence this study was carried out to compare the effects of ethanol blended diesel (Diesohol) fuel on the 

performance and emission characteristics of a diesel engine. The result of pure petroleum diesel fuel operation was 

taken as a base line reading to examine the effectiveness of the diesohol. In this study two different composition of 

diesohol were selected for examination. One was 5% ethanol and 95% diesel and another one was 10% ethanol and 

90% diesel on volume basis. 

EXPERIMENTAL DETAILS 

The present experimental investigation was carried out in a single cylinder, water-cooled, four-stroke cycle, 

and direct injection diesel engine. The engine was rated as 4.8 kW at 1500 rpm. To load the engine, eddy current 

dynamometer was used. The speed of the engine was measured using non contact type digital tachometer. The 

temperature of the exhaust gas was measured using a K type thermocouple. The exhaust emissions were measured 

using Crypton five gas analyser. All the data were collected after the engine reached the steady state. The basic 

concept of this investigation was “Anhydrous alcohols can combine with hydrocarbon fuels in any proportion” 

(Havemann et al., 1953). But such blends have very low water tolerance. Hence in the present study, the blend was 

pre-heated to 35oC and also to maintain the uniform phase of the blend the motorized stirrer along with insulated 

fuel tank and the fuel injection line were used. 

RESULTS AND DISCUSSIONS 

The noteworthy thing found in this experiment was that there was an increase in smoothness in operation 

of the engine. 

Brake thermal efficiency: Figure 1 depicts of the brake thermal efficiency of the test engine when the engine was 

operated with petroleum diesel and ethanol blend in the ratio of 5% and 10% with diesel (diesohol 5 and diesohol 
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10). It is evident from the graph that the brake thermal efficiency got increased when the diesohol was used as a 

fuel in diesel engine. This is because of the higher volumetric efficiency which resulted while using diesohol as a 

fuel. 

  

Figure 1. Variation of Brake thermal efficiency with 

Brake power for different percentage of diesohol 

Figure 2. Variation of Brake specific fuel 

consumption with Brake power for different 

percentage of diesohol 

Brake specific fuel consumption: Figure 2 compares of brake specific fuel consumption of the test engine when 

pure petroleum diesel was used as a fuel and diesohol 5 and diesohol 10 were used as a fuel. It can be interpreted 

from the graph that at low load conditions, the BSFC was high. This is due to higher percentage of heat loss 

(premkartikkumar et al., 2014a) and lower mechanical efficiency. However, when the load range was more than 

70%, BSFC was low. This range can be considered as economical operating power range of the engine. When 

comparing with diesohol5 and petroleum diesel, the diesohol10 operation consumes more amount of fuel. This is 

because of the low calorific value of diesohol10. 

NOX emission 

  
Figure 3. Variation of NOX emission with Brake 

power for different percentage of diesohol 

Figure 4. Variation of CO emission with Brake 

power for different percentage of diesohol 

The factors which dominate in the formation of NOX emission are in-cylinder combustion temperature, 

oxygen concentration and residence time of high temperature gas in the cylinder (premkartikkumar et al., 2014b). 

Therefore, if these factors are put under the control, the concentrations of NOX emission exhausted can be reduced. 

Figure 3 shows the comparison of NOX emission when pure petroleum diesel was used as fuel and diesohol 5 and 

diesohol 10 were used as a fuel.  It is evident from the figure that when diesohol 10 was used a fuel, the amount of 

NOX emitted from the engine was less. This is due to the higher latent heat of vaporization of ethanol. This resulted 

in low temperature atmosphere inside the cylinder. This also resulted in higher unburned hydrocarbon emission. 

CO emission: Figure 4 depicts the comparison of emission of CO emission when pure petroleum diesel was used 

as fuel and diesohol 5 and diesohol 10 were used as a fuel. It is clear from the figure that the emission of CO got 

reduced because of the lesser dissociation reaction incurred during the combustion of diesohol 10 compared to 

diesohol 5.  This is because of the higher latent heat of vaporization of ethanol leads to lower temperature 

development inside the cylinder. 
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CONCLUSIONS 

The present experimental investigation carried out in a single cylinder DI diesel engine which used 

diesohol as a fuel draws the following conclusions. 

  Diesohol can be used in an unmodified diesel engine as a fuel. 

  Diesohol reduces BSFC. 

  Diesohol reduces NOX emission considerably.  

  Diesohol reduces smoke level. 

  Ethanol percentage of more than 10% with diesel may need a special attention. Since, when the blend 

percentage is more, the phase separation is unavoidable and also needs additives. 
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