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C	nall friction factor

r = di: f U5e■ sIdth

n = dfstance from the inner wall

n* - streamline coordinate (Fig.))

p = static wrens ire

R* = radius of curvature

r = rad:us

T = radius ratio (=r/I i )

number

-- obsolete velocity of main flow

u.s e velocity components in boundary layer

parallel and normal to main flow,

respectively (Pig.3)

V k velocit
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compressors !Aye heen reported. The flow mecha-

nism within the mixed flow Impeller waS investi

bash. and present aat tors. The researches on the

reported 'Pi seycrol a ,nlinwn (11 1 but. those cr

the flow mechanism, in the meted-flew diffuser seem

to e- unlevelledle. On the otner nand mann

studies on the performance and toe flow nechanism

of yanelefs radial diIInner:5 have been performed

-tee mafn factors. whip' influence the losses

in the deilhaer ale as follows.

1 The boundary-laver development on tne

dif riser walls. Conventional loss analyses for

- Inderlined number:- in rerun:these( denIgnote

References at end of paper.

dimensional	a-d the wal 'me tion fad yr

was taken as	linnet ion of tI	513 I o er rad

theory over the one-d Innen cwal anal sIn env warn -

:he et-et lion to be a stead:, exisyranetric and

nonmentnir one wile - respect to yhe mid-plane.

2 ^he aaymmet-Ir flow caused fte fie wakes

of the impeiler-	d. Dean and V. genoo (21 de-

veldped the analysis to account for the :et anf

Mak( mixing los erode( ed If toe I-waling wakes

shed from the compressor impeller.

3 The ensninmetric flow wit- respect en. the

'rad plane between the two nal.s

flow diffuser. A mralleldvalled radial diffuser

consists of two flat plates, tut a mixed-flop

d V fOINOT• has two COOLICa I sorfaces; the inner

n)

8	flow angle between mid-plan and TOOUI t

ant velocity vector. Ttp positive value

corresponds to the angle in the case of

resultant velocity vector being directed

y
w	

angle between wall shear stress vector

and main flow direction

e - flow angle from tangential direction

= density

Subscripts

= inlet of dif reser

1 enormal direction to streamInne in plane

parallel to diffus	walls (dir
V = tangential component of veloCity

of rin	al norma

er

l) (Fig 3t	

ection

= meridional component of velocity

V
n 

= normal component or velocity to diffuser

walls (positive in direction of gioreas-

2 = normal direction to streamline in plane

normal to diffuser walls I direction of

oi-normal) (178.3)
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It. ado-ition	tl

- - feet's, (-wised 'C. taus Itch	ce and

front of the diffuser inlet ue-e instilled to di

Tel

€ 0.22 keised at the

peed o sereen or 3240 ram.

cal:- war kept constant at 18 no.	rassure

red between ti	re: ervoirs and the rota-

a. epeed was	-	ed by an electrwmagnettr

counter. -Cc Iteat-olds rcol er based on the                          

3
0

4           
3C•                        

0  

es)                         

In tile present surer.

tertiga s ed vith

cenOurted nercl3	tho neyfonr where

P■Is iiMEITAL Saka i-EDS IC

nit -- CC gettutsci in. were in:coiled to nu:press - t	 O.	phsnoventn of ths main flow react-

rt. Further 'he r oct ty to the diffuser

walls and tne turbulence levels were Measured. A

reading microscope. having a vertical" Scale range

or 150 nut with a reading accuracy of 0 .05 Min was

Used in observing the water manometer ahlcc Lodi-

nd a protractor having an a CCUrary Of .1 degree

sit a vernier vac employed Inc determination of

the flow angle I tt nullifying the pressure differ-

ence of two side holes of the probe"

layer- was revealed ty adverse pressure gradient

and through measurements Of the t	_dense level.

INLET PLOW COPIDITION

The diffuser loss of a vanelers diffuser

in influenced by tie eondition of bre flow at te e

inlet. If a set of stationary vanes at the

fuser Inlet is employed to give a tangential

velocity component to the fluid, wakes shed from
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W a )

yed

Three-drw-siona. meas taaan' s 7f '7e	AV

tar al .• {Mb-, ha l a era !mbar a' 22 and I .5

PrOjectionLine

Ca;	
Limiting arearrine on

theOSCulang Plane

Limiting Wall

Streamline

awatnerstm.1 toihnbah l a. e
am 'he ba't 7 7717 has Mind ha thoh	 tar

In-al ler,	atat it, wk-	7-Jc:tar 1. - LI m

tor

the atinn.er inlet and adequate nista:teflon en	at tie inlet.

the two screens at the same impel ler exit. tne

a
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