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Abstract 

The declining resources of conventional fossil fuels, compounded with an ever-increasing problem of air 

pollution has motivated researchers around the world to search for alternative fuels for commercial and 

industrial usage. For the present experimental work, pure diesel, pure ethanol and two types of blends of both 

(diesel blended with 10% and 20% ethanol by volume) have been used for a comparative analysis of the 

spraying characteristics. The experiments have been performed on a hybrid nozzle in which the fuel sheet is 

sandwiched between two swirling air streams, the direction of the swirl being governed by the geometry of 

the tangential inlet design. It has been observed that owing to the onset of greater turbulence brought about by 

an increase in flow rates of the air streams, the instability of the liquid sheet increases. Addition of ethanol (a 

less viscous fluid) in diesel leads to a considerable change in the breakup characteristics. The experiments have 

shown that an increase in alcohol percentage has been almost always accompanied with a reduction in the 

breakup length and greater spread of the spray (a greater spray cone angle and a greater sheet width).   
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Nomenclatures  

LPM Litre Per Minute 

BSFC Brake Specific Fuel Consumption 

Fps frames per second 

DE0 Pure Diesel 

DE10 10% Ethanol blended Diesel fuel 

DE20 20% Ethanol blended Diesel fuel 

DE100 Pure Ethanol 

Lb Breakup length 
Re Reynolds number 

SW Sheet width 

ηb Non dimensional Breakup Length  

ηsw Non dimensional Sheet Width 

Θ Spray Cone angle 

 

                                                        
1
 Present address: Department of Mechanical and Nuclear Engineering; Pennsylvania State University, State 

College, USA 
2
 Present address: Department of Mechanical Engineering; Indian Institute of Technology Madras, Chennai, 

India 
3
 Present Address: Department of Mechanical and Industrial Engineering University of Illinois at Chicago, 

Chicago, USA 



Download English Version:

https://daneshyari.com/en/article/10139844

Download Persian Version:

https://daneshyari.com/article/10139844

Daneshyari.com

https://daneshyari.com/en/article/10139844
https://daneshyari.com/article/10139844
https://daneshyari.com

