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Abstract

A three-dimensional calculation is presented on the basis of Wu's theory of quasi-three-dimen-
sional flow in turbo impellers. For the calculation of flow on the Blade-to-Blade stream surface,
the finite element method is applied. In this work it is shown that the Kutta condition and the
periodicity can be satisfied rationally by the technique of combining a basic through flow in the
flow passage and a circulating flow around the blade. The results of numerical calculation are
compared with those of the exact solution of the the Gostelow’s straight cascade and of the exp-
erimental results of pressure distribution on the rotating blade surface. It is found that the

numerical solutions are in good agreement with the theoretical solution and the experimental

results,
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Fig. 1 B-B and H-S stream surface

o) e wEHEAS BANE GEEEY 4% et

.
13, Eﬁ%_[L<M_JE_);%’_
rt ¢t 9zF 7 09 n. ) 9¢
(RBp i, (Borl 1 3L
] 9z ag/rag L 1 09
T aS W, aW,
—wf Y 120)]=0 )

o olgl gt WA EE 25 "¥ez sk zEa
A% [+ Ad 5044 Zdes], & Rothalpy =
HoHx b e A E Zerh

e Yy

I~h+7W 2U 6)

28z B B-B w49 £ 3a93< 959

HAe & 235 984 293 BHyRTFRA e
Zro] ARtk

Din B _ _ n. W

—Dr G+ w T 4

_ 1 (n (W) oW, aW.

B, Ci= _}’l_r( = = +n —agf—l—m 32) 8
b 7}

AP A n, ng, n e ZAZ 7, §, 2 B DA
Hriolth, B B A9 BEL FAd ¥
# st- ko = 4] Blockage factor 2bx E¥]-%n o]

"

PO

753

& s 348 ol F3 4 HehAE Yo
Ark fik 4%d0l AEAAA o @sel gg o
R | L

e

s o] ARk 4 G 29D HBHEKS F
t B3 2

g _
T BoW, (10)

oAl 4 (5) 2 Folx & HERS IR HE
Ko Thes e gue 9y sk

3 (1 o¢ /1 @ CO—

038 r-a¢7>+35<1—97> 22 ) o= an
By [0S g W

Q= 7)¢v/ra¢|: vas T Trag T 7ag
+lV:rK’£—sz, + 1] 12)

o] e EHERAL AREHRE Jal vlwd A
29 4 gieh 4 QDA Bp 9 A 3FL HEIT
¢8] aolmw o] B¢ 4 Feolzha Fekd of W
# A . Quasi-harmonic-Poisson %74 48} g7} =
Agsn R Aol AFE F del A Al
g8 Agde=z & 4 A A=k

2.2 EFRGEH

B-B§-5o) A% F53 AANA AAZAL o
Ve kel Ao Kutta 273 92932 HBe

g A
Ik BEpEe] RkES ok @} o] 2AEL AR A
He) gz ANegA-e fige) A wksh el %
24 45k A BRRclsr 2y gerw

o] WAL WA HAA ABAA dFHRol
REBE ¢ vhgst ol FAY FELF ¢y ¢
BEhRe s e ok IR

P=¢r+0*Pe (13)
A7 A bre Kutta 2Ac28e AFHE €39 &
£33 dehEs A4 JEeh 4 QD 12)elA o=t

4
got mhed YRAEE REAAE TS ¢+

vt
2 /1 g\, (1 dh\.po_
759 (35 ra¢>+5z‘(3p 9z Jre=0  ap
0 1 0¢: 2 {1 I —
ra¢<Fp 7op >+5E<Bp az> 0 as
B-B md| Ao HBRE Fig. 24 o] 3 ¢y, ¢

=l
o ¢ o AAzAL Table 13 Zch ¢y, ¢oll WE
AAzA o 2R e o]Bo] Eeldom A d¥E F



754 RN S I

B

Fig. 2 Boundary of B-B stream surface
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Table 2 Computational data

WL KE B

Characteristics Gostelow | NACA
Number of nodes 190 270
Number of elements 304 456
Number of nodes on blade
surface 22 22
Half band width 12 16
Number of iteration 10 11
CPU time (sec) 45 72
Convergency limit 107* 107
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Fig. 6 Pressure distributions of Gostelow’s cascade
with stagger angle y=37.5deg. and attack

angle a=11.6 deg

Fig. 7 Iso-velocity contours of Gostelow’s cascade
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dition)
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