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Effect of flowing area ratio on the spray velocity field

of a swirl cup

LIU Tao, LI Wengao, LU Keqian

(Hunan Aviation Powerplant Research Institute,

Aero Engine (Group) Corporation of China, Zhuzhou Hunan 412002, China)

Abstract: Swirl cups with three different flowing area ratios were designed. The spray
velocity fields of the swirl cups were firstly studied by particle imagine velocity (PIV) under
self-stimulated condition of air pressure. The effects of the flowing area ratio on the spray
velocity field and the distributions of velocity were studied and analyzed, respectively. The
results shows that the area and length of central recirculation zone gradually become smaller
and shorter, and the recirculated velocity of central recirculation zone and the angle of spray
are tended to be higher and smaller with the increase of the flowing area ratios. In addition,
it can be seen that the capacity of anti-deviation increases with the increase of flowing ratios

according to the radial distribution of spray velocity.
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Fig. 1 Sketch of the swirl cup
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Fig. 2 Sketch of the measurement of spray velocity field
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Fig. 3 Original image of the fuel droplet
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Fig. 7 Axial velocity profiles at different axial locations
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Fig. 8 Radial velocity profiles at different axial locations
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