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ABSTRACT

Annuiar diffuonrs are likely to operate with varying
amounts of gwirl at the inlet. The work deseplboed in the
thoglis s concomed mainly with sn ocxpe-dsental investigation
of mbeonic turbulont swirpling flows through annular diffuscrs
having diverping b end caglopg boundaries. The tost faclility
wag doglgned = o2g to pomdit dlffeorent lovels of dnlot-swizl,
The gteatic prosmive diotributions and the axial and tangentiel
veloeity prmofiles were meamired with the help of a throo~
iole cobra probe mitably mounted at differant cross~scctions
along tho ditiu ger length,  The charactoriatic quantitios
arch ag the oiffuaer perfomanec porameborn, e offective
avoa froction and blockage, sand tho boundary leyer intogral
paramcbers wore thon compu ted from the cxporvimentnl obae T
yations, Tho bohaviour of thesc paramctors hos boon dismiascd
to eastabligh the offeet of awirl. The prasenec of inlet-
awirl wan found to incromsee the overall static-grensaro
rneovery, A abstontial inercage in tht preossira racovary
ocecired over the initial stegos of diffusion and tho gain
was maintained themeaftor. An improvement in tha level of
affectivenens was more significant for the stelled diffuecrs
than that for the well-boheved diffusces. Introduction of
awlrl was found to mbgbtontially peduce the chences of
aoparation at tho caslng end tu ghift the atedl foor the
gnping to tho hub for the stallod diffuscro.



The maingtrcam velocity profiles were examined on
the basis of the power-law model, the Roas model, the
Jogardithmic law-of~tho-wall and the Coles law-of-the~wake.
Tho existence of the nméi:cﬁwall region similarity was
damonstratod and the gkin friction valuns were estimatod
by the uge of tho Clazser technlque. Likewlse, thoe cmss~
ptream profiles wore analyscd using the Magor profiles, the
Johngton polar plots and the Coles wake function for threo~
dimengional turbulent boundary-~layer flows. The exporimental
date wag found to be well-weprosonted by the Mager croas~
flow modael. Tho voloeity distribution nommal to the linmiting
wall=stream dircetion could Lo approximatad by a quarter~
gine wave function,

The GENMIX-4 version of thoe bagle Patankar-Spalding
Parabolic Prmopgramme for two-dimenglonal flows wag ndoptod
to predlcet the development of flow in rogpoet of the
longitudinel and tangential componanto of veloeity and the
prosours distribation. The tarbulence terms in the govermning
aquetiong ware modelled by amploying tho mixing~longth
hypothesia suitobly modified to aecount for tho offcet of
swirl. The computod rosilits wore found to be in asg good
an agrooent with the exporimental romilto as warrantod

by thoe accurney of tho waamiranontse
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