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ABSTRACT

The outgoing kinetic energy from an impeller is con-
verted into pressure energy in diffusers. Radial vaned diff-
users achieve large conversion at high peak efficiency and are
used in applidations‘ﬁhere overall size of the machine is
~of utmost importance. In this report, results of some studies
on flow through radial flat vahed diffusers have been pregented.
The important parameters affecting the performance were identi-
fied through a review of the existing literature. The need for
producing experimental data on a radial flat vaned diffuser
~ was realized and subsequently an experimental programme was
undertaken. |

The experimental programme was concerned with data coll~
ection in terms of velocity and flow angle profiles, blade and

wall static pressure distributions and calculations of static
pressure recovery and stagnation pressure loss COefficienfs
from blade-to~blade traverses. For this, a large size test
rig was designed and fabricated. The swirl at diffuser inlet
was generated by a double wire gauze rotor. The diffuser
blades were flat plates and their leading edges were kept 4 cm
downstream of the gauze rotor. Five diffusers were obtained
by varying the leading edge angle between 10° to 40° from oir-

cumferential direction.



A 3-hole tube probe was supported on a versatile tra=-
versing gear for traversing in the flow. Static pressures on
blade and wall surfaces were measured by static pressure tapse.
The experiments ¢overed an area ratio range of 1.0 to 8.0 for
various values of incidence (?25o to +30°) and Reynolds number
(0.75x10° to 1.95x10°).

The data obtained fronlthé tests were analysed and pre-
sented in»éraphical form, A maximum value CPR of about 0.59
was obtained. Diffusers with lesser leading edge angle showed
- poorer performance than the other diffusers. For these diff-
users it was found that the vaneléss and semi-vaneless space
upstream of throat affected the performance considerably.

All diffusers showed stall patches, the diffusers V=10
and V=15 showing germanent stalle The presence of stall dep-
ended heavily on incidence and Reynolds number values. Pre-
sence of secondary flows at the middle of the channel wag ob-
served for some diffusers.

From experimental results, it was concluded that inci-
dence, area ratio and throat opening have a strong effect on
diffuser performance. —

In the analytical study, simplified form of the Z;Dim;
ensional equation of motion (Laplace's equation) was solved

usging both singularity and finite-difference techniques, to



predict blade~to-blade velocity profiles. The computed results
were compared with experimental measurements and showed fair
similarity. The results from experiments were also compared

with the existing data and correlations.
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