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ABSTRACT

It is well known that the flow development in a diffuser

influence its performance. The effect of curvature on the [low
through curved constant area ducta i well doecumented in
literature. The presence of curvature in diffusers complicates the
flow development in them due to simultanecus turning and diffusion
of the flow. Reported llterature on curved diffusers is scanty and
the investigations are restricted tmméw@ or part turn diffusers, C-
shape diffuners and S-diffusgers. The present gtudy was undertaken
te investigate the effect of curvature on the flow development
within curved diffusers. The {mportant geometrical and dynamical
parameters respongible for theses types of flows wore ldentifled
through an  exhaustive review of the literature which also
eatablished the need and scope of the present regearch program,
The experimental program consisted of two parts --

(1) detail measurements in two~dimensional (A5 = 6.0} small area
ratio (AR=2.0) curved diffusers to study the effect of center line
contour shape (namely %09, U-{180%) and 5-(90%/90°) turn) on the
flow development, keeping AS, L/W, and inlet flow conditions fixed,
and (1i) Similar measurements in a large aresa ratioc (AR = 3.4)
curved diffuser with low aspect ratio (AS = 0,68%) for an
olliptical centor lina ghape with 90° turn to study the effect of
the deflector plates, installed at inlet, in dimproving the flow
development and hence the performance of thin diffuser, To achieve

the above objectives, two experimental tent rigs have been designed
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and fabricated, The velocity distribution and the turbulence
intensity distribution have been measured using calibrated J~hole
prassure probes and hotewire anemomotor respectively at different
axial locations betweoen the parallel walls, Wall pressure
distribution and static and total pressure varilation across the
various measuring sections have also been recorded. A tuft probe
was traversed for flow visualization. The data has been processed
on a PC AT-388 computer and analyzed to give the distribution of
mean velocities, static and total pressures, transverse velocities,
flow angles, turbulence intensities, ete. in the diffuser,

The experimsntal results, in general, indicate the
generation of secondary motions within these diffusers due to
imhalance of centrifugal force and radial pressure gradient,
Generation of more number of vortical motions in the later portion
of the diffusers are scen between the parallel walls for amall area
ratio diffusers cccupying the total width and the nusber o vortical
motions are more for S-~diffuser compared to 90°%- and U-diffuners.
The study also shows best performance for 90°-diffuser while the
uniform flow distribution is observed at the exit for S-diffuser,
For large area ratio curved diffuser the vortical motions are
between  the curved walls  occupying the half  depth. The
effectiveness of the deflector plates in lmproving the performance
of large area ratio curved diffuser has also been established.

A computer program based on finite volume technique, using
ko turbulence model has been adopted and modified to predict the

tlow in 2-0 geomstries. Humerical predictions obtained from this
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program have been compared with the experimental results of small
area ratio curved diffusers and good matching was eobtained till the
flow behaved as 2-D. The developed program has also boen used for
parametric study on 2=D 90° curved diffusers, varying center line
shape and length and area ratio. The parametric study has been able
to identify the effect of these parameters on the performance of

the curved diffusers.
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