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Performance of Three-Dimensional Annular Diffusers with
Varying Dump Gap Ratios
Experiments were performed on two annular diffusers to characterize the flow separation and
pressure recovery to create a foundation for future active flow control techniques. Both
diffusers had the same fully developed inlet flow condition, however, the expansion of the two
diffusers differed such that one diffuser replicated a typical compressor discharge diffuser
found in a real machine while the other would create a naturally separated flow along the
outer wall. Both diffusers were tested at two Reynolds numbers, 5x104 and 1x105, with and
without a vertical wall downstream of the exit to replicate the dump diffuser that re-directs the
flow from the pre-diffuser outlet radially to the combustor.These experimental results were
used to validate a 3-dimensional RANS CFD model using realizable k-? turbulence with all
wall Y+ treatment. Static pressure measurements were obtained along the OD and ID wall of
the diffusers to determine the recovered pressure throughout the diffuser. Results show that
the typical compressor discharge diffuser decreases in performance as the dump gap ratio
decreases, while the naturally separated diffuser?s performance increases At a dump gap
ratio of 0.5, both diffusers performed similarly.
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