
BFF",3CT OF SWIRL ON 

FLOW li.,110LIGH ANNULAR DIFFUSM 

by 

DAYAL SThO1 IWMAR 

Doptrtnn t or Applied Mechanics 

Submitted for !wad of the Degree 

or 

DOCTOR OF RHILDSOREY  

to the 

iiDIkfl INSTITUT1 OF T1CiRJOLO(Y, DiL}II 

S tgT t 3iJ 	1077 



CWTIFICATE  





ABSTRACT 

Annular ciffhanvo aru Maly bo oporato with varying  

amounts; of swirl At tho init The Nork doc:thd in the 

thesisi s  concerned mainly  wit,11 un Qpc 1tCfltt11 invo stig ation 

or 3bflic tarbulant swirling Plows through annular dirrtt8or$ 

having divo in; iub und 	bolmdarioLh The test facility 

was 1oaignod m ari to peait dirtoront levels of iniot-swjr, 

the utetie pre v re & ti 1ut1 	and Wa axial and ti&entja1 

velocity pfiioe WIZO fl1U?Od with the help of a 

i,iolc cobra probe tnitnhly mounted at diffcDrmt cross-8oetiorto 

ion the di 	r le &g th The charactori otic suan ti ti b 

uch an  the di r ru ee r p rte xnnee çw rnme L re, tfl e 

aoa MOW wad blockage, and the boundary layer intogral 

paratnetere were ten conpu ted not  rnoiii t1i,; 	rimen t;j. o bner 

vationo. Tho behaviour of thono parametorn has been c1iwd 

to ontablinh the effect of 5wiDl The preeonee of iniot 

owirl wan found to incroane the overall nttincaro 

revoDy. A oubatantial irzoronoe in th 	cnro rocovory 

occured over the initial ntnoo of difaiorz and tho gain 

was maintained tharoaftoro An imp rovonen t in the  level of 

ofrectiveneen wao more significant lhr the otallod diftj 

than that for the =11 00=0 difoco Introduction of 
swirl was  found to ouhotantially ruduec the chancori of 

neparation at the =WC and to shOt the. it;et 1 IxOr th 

caning to the hub for the stalled diffuauro 
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