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Abstract

The static pressure distribution and flow characteristics inside the high-pressure swirl spray were investigated by measuring
the static pressure inside the spray and applying the computational fluid dynamics (CFD). The static pressure difference
between inner and outer part of spray was measured at different axial locations and operating conditions using a piezo-resis-
tive pressure transducer. To obtain the qualitative value of swirl motion at different operating conditions, the spray impact-
pressure at the nozzle exit was measured using a piezo-electric pressure transducer, and the flow angle was measured using
a microscopic imaging system. The flow characteristics inside the high pressure swirl spray was simulated by the 1-phase 3-
dimensional CFD model. The effect of pressure alternations on spray development was discussed with macroscopic spray
images and a mathematical liquid film model. The results showed that the static pressure drop is observed inside the swirl
spray as a result of the dragged air motion and the centrifugal force of the air. The recirculation vortex inside the spray was
also observed inside the swirl spray as a result of the adverse pressure gradient along the axial locations. The results of ana-
lytical liquid film model and macroscopic spray images showed that the static pressure structure is one of the main param-
eters affecting the swirl spray development.
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Fig. 3 Temporal static pressure development ([Injection
duration: 1.5 ms, Injection pressure: 50 bar, Swirl
number: 1.26]
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Fig. 8 Velocity vector of the air flow inside the swirl spray
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