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CFD simulation of a prefilming air blast fuel nozzle
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ABSTRACT

Numerical study of air-blast type injector for low emission aircraft engines was conducted.
Volume-of-fluids approach was used to track interface of fuel and air. Primary atomization of fuel
stream was visualized, and thickness and mean velocity at the injector exit was calculated. Liquid fuel
injected from fuel slots joined together as a thin film on preflimer surface, and interacted with
swirling air. As instability on the fuel surface increased, separation of fuel as ligaments and droplets
occured. The film thickness and velocity were used to as fuel injection boundary condition for reactive
flow simulation. Primary reaction zone was formed in vicinity of the fuel nozzle, creating a stable

flame inside the combustor.
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Fig. 1 Low emission combustor : fuel/air mixer part

Air blast fuel nozzle
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Fig. 2 Mixture velocity contour

Fig. 3 Fuel iso—surface — Volume fraction : 0.5
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Fig. 4 Reacting flow CFD simulation :
contour
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