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This disgertation sets out *o investigate the perfor-
nance of an annuleor diffuser of cylindricel centre bholy
(hub) and conical cosing, in conditions of swirling flow
over & ronge of Reynolds number. The cone angle of the

casing is 15° and the overall arca ratio is 7.13.

For thec purpose of the sresent work a special test
rig was construeted, comsicting of cn annular diffuser,
a fan, and a swirl generator. The rig was also provided
ulth suitable instrumentation, The value of Dleynoids
nunber vas varied by changing the mans flovr reate thrcusa
the diffuser by means ofi a butterfly valve a2t Ton Jischa-
rge. The degzree of swirl was contrelled by ricans of a
speclal mecnanism connected synehironously to the swvirl

vanecs,

Teosts vyeroe carvied out on the above diffuser at variour

tegrees of suirl, In each test, the flow vas surveyed at
varions ions along the diffusor length. In each survey,

reecords of static pressure, totol pressure, end yau anglc

were taken at sceveral positions along radius, Iz thense nop

urenents, the loezl, as well as the ove

".)

rall oorformance of
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ciifuscer wooe Sorivid and cdoovroad An dataii. Y Rl o
viour ol thoe cboerved novforacnce was algo intarnrated

the dotgiled pleture of the Tlow that

-

The non-viscous flow throuph the diffuscer passage
vas calculated using the stireamlinc-curvaturc approach.
fosults of this calculation verce displayed in the form
cf meridional streamlines and axial velocity profiles.
Also, the boundary layer developnent on the diffuser wa-
1ls vas couputed and the dredicted onsct of scparatlion

vas conpared with obcervations,

Results of tihce progent investigation indicate that:
(i) In general, there is a ’narized? effect of sulrl ou

Bl ad

the overall performance of the annvlare Cilfu

i

2r.in
particular the »erformance appcears to irnrove for
cegrees of gwyirl below 20 but deteriorates

thaercafter.

(ii) There is dicicinet eficet of swirl on the onset of

[}

boundary layer separcilon from diffuser walls. LG
no cwirl, coparation takes place on the casing. Lt
low and moderate swirls, separation starts on the
hub then on the casing. Lt high swirle, separation

iz still on the huab but sceomns to disappear from
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gcoustic volocity.

aras 9 or

function of &, ™, w , & (8en Ehapter 5).
constant in the law of the wall,

veleoclity.

specific heat ot constont pressure.
specific heat at constant volume.
strecamvise cecmponent of wall shear stress

e s o~ i .
- = O - @
ccefiicient ws/ 5 5 2

pressure rccovery coefficient.

ideal prescure recovery coefflicient,
dianeter.

non~dimensional rate of entrainment.

function of &, T§ w , £, (see Chupter 5).

Gq4Ghy «oetc. Functions of T, k ( sce [»npendix D).
12Y21 ’ i

Gi, Gé,.ctc. = 46,/d , dG,/AM™ , ...cte.(sce appendix D).

stagnatiocn enthalpy.
boundary layer shape factor = 5‘1 / 8. _(see Chonter
s
lleads ontrainment shape factor = (& - c_,f) /@
2

Chapter 5).

Vo KNarmon constant.

convergence or divergenct of strcanlines at ol

of boundary layer (Bg. 5.10.bJ,
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4 C Tor condition with no swirl.

old for old welues helore iteration.

T for the radicl direetion.

ref. for referencs volues.

s for the streonvwice direction.

X for the oxizl direction. o
v for the circunferential direcction,

w for wall conditions.

Superscerints

- non-dinensional, or
average volue (Appendix B).
differentiated value.

. tine rate.

Abbrevigstions:

AR area ratio.

;LRH area ratio of licadley’s diffuser (=h4.061)(Ref.(16)),
D3 Differentiil Scuction.

5q. Bquetion.

R, lleynolds number.=—= Q;Lé?EﬁQ
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Bynboles and Lbbroviations Uscd in Computer Outiutilomlaos

et et i man e e s e e 4 = e Al e 42 Sl el P e Ao S A i .. el

VI-VIIL), and flow charts (Fizs. 10,12,14%):

ADS. zbsolute vwalue

SLPHL angle o

ATIG angle

DIETA angle &

CF Cfs

COLr. coarficient.

c? C
P

chl C ( Bq.i.1)
Phass

cr2 C., -
;)area (-.dq_o 4&-2.>

CP3 c 5 Lo ian
Pswiri, nacs "% 3)

CTH c,

CcX Cy

CxC c:{i

CURVARTL ci/R

DALPHS Al /AT

DCX de, /Ox

DG, degree

DELTA &

DPHI/DR d¢g /Dr

streanlis shilt -7
DR streaniine shi (rnow old)
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nEL %o’ G1 T Cmass

EF% Parea/cpl = ares

3F3 Cpswirl,area/cpi ewirl, area

SZPSILC £

F t?n o, 0T [5’ C Tney ©OS 251 o

FI J ¥ dr : maSs flow rate included fer hub tolr)
0

GH 1 el
U dn

cs b

H It

ID control variable

i5 contrel variable

X no. of the annulus

K¥ control varicble

KH i

EPNI2 /w2

LLL lumboer of the roadial calculating planc

M 1

P p

PHT 2

PI pu

POS. position.

PRIGS. Dressure.
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recovery
I'r.-.’t.
Tei

Tnew
T or %

tangential
GSS-_. f?f- L—‘) -‘i(f-r Z )z axisymmetric def i mitson.
S /. u/ i “w - 7

u/U

velocity

v/u

v/U

wr

List of Subroutines:

Tunction
Integration and eversging precess,
Smosthing of data.
Computation of As. & Fs. (Zq.5.9).

Fornation of D.4.(5.1).
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SPINT

SPLIC
STDIV
ZFIl

Gorpatation oo tomms of DULITGL).

sciiferentication.

4wy Ao B Fallikig ] (lg -I_-_ @_g - T
Computation of Ky, 5 as? T an &ovanst .

Solution of algebraic £quation.

golution of lincar cquations.

Inter polation or dilferentiation on the splinc
curv.c.
Doternination of spline co-efficients.
Equal civision of mass flow among annuli.
Deternination of new radii, for equel mass flow

rate ner aimaulus.
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