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The effects of vortex-generator spacing on the performance of diffusers in three
flow regimes were investigated. The vortex generators were of half-delta wing type -
with an angle of attack of 15 degree, sweepback angle of 70 degree, and the relative
height measured in terms of the normalized parameter b/ § of 1.3, where h is the height
of the wing tip and & is 95% boundary laver thickness. The three test diffusers were of
straight-wall rectangular type with an area ratio of 3.9, and could be classified
according to flow regimes as transitory stall diffuser (26=28°), fully-developed stall
diffuser (2 0=50°), and jet flow diffuser (20=70°). All experiments were conducted at
the Reynoids number based on diffuser inlet width of 1.6x10°. The results showed that
the static pressure recovery (C,) of transitory stall diffuser and fully-developed stall '

~ diffuser dramatically increased as &/5 increased from 0 to 0.25, where S is the spacing
between neighboring vortex generators. Beyond this range, ie., 5/8> 0.25, C, was
approximately constant. At optimum spacing, 5/5=0.25, ¢, of transitory stall diffuser
increased by 50% and that of fully-developed stall diffuser increased by 25%.
Furthermore, loss coefficient ( X ) slightly decreased by 5%. On the contrary, the vortex
generators almost had no effect on ¢, of jet flow diffuser and caused X to increase
slightly.

Generally, the use of vortex generators in the range of §/§ from 0 to 0.25
caused the exit flow to become increasingly more uniform. This was indicated by the
total pressure distortion index (D) and the standard deviation of the total pressure
coefficient (o, ). The use of these two indices as a means for indicating flow non-
uniformity was discussed.

The results indicated that the optimum value of vortex-generator spacing for
improving the performance of a diffuser depended strongly on the flow regimes,
Specifically, it was found that, owing to the relative similarity in flow pattern in
transitory stall and fully-deveioped stall diffusers. the spacing had similar effect on the
performance of these two diffusers. In contrast, because of the relative difference tn

flow pattern in the case of a jet flow diffuser, the use of vortex generators that can
deliver more momentum to the walls more effectively may be needed.
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