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ABSTRACT 

Over the past years, levels of exhaust emissions have been increased due to fossil 

fuels usage continuously with energy demand’s growth. An Investigation on the effect of 

cross flow of multiple opposing gaseous fuel jets on liquid fuel burning was performed 

that could be retrofit into an existing or future manufactured gas turbine engines to 

provide an energy solution to problem of growing levels of carbon emissions. The test 

rig was designed and built with a combustion chamber provided with a dual fuel burner. 

The developed test rig allowed the burning of liquid fuel in a cross flow of gaseous fuel. 

While the air was co-axially introduced in a double swirl flow field, the combustion 

efficiency and flame length were recorded in conjunction with varying the number of 

opposing jets.  

Results verified that the average temperature of the product gases has been 

generally increased by 21.8 ~ 52.1 % than the original case of burning diesel oil. Local 

temperature drop, just after entering opposing jets gases, decreased with increasing the 

number of opposing jets as a result of lower velocity ratio, which in turn affected the 

shear rates and mixing between hot gases and cold cross flow gaseous fuel. However, 

overall fuel to air ratio has been increased with same quantity of air, the cross-flow 

interaction made an improvement in exhaust emissions than without cross flow. The 

analysis of exhaust emissions attained using cross flow technique generally, has a 

positive effect on concentration of Carbon Monoxides (CO) by 6.7~ 68.4 % (decreased 

from 3065 ppm to 968 ppm) and Nitrogen Monoxide (NO) by 15.7 ~ 63.1 % (decreased 

from 19 ppm to 7 ppm) and percentage of Hydrocarbons (CxHy) in the product gases by 

26.6 ~ 46.6 % (decreased from 0.15% to 0.08%). 

 
 

Keywords: -Combustion, opposing jet, cross flow, diffusion flames   
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