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Turbamachnery Prof ile D esign
by an mproved Inver M ethod Basd
on-Optim ization Techn ique
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Xian 710072, China)

Abstract: It isvery mportant for gas turbine engineers to have better blade design m ethod,
egecially for axial flov turbomachinery with high presaure ratio, and increased mass flov rate
T he design method proposed in thispaper is, in principle, based on the potential-stream function
inverse method By investigating the influence of prescribed velocity coefficient distribution on
blade surface, it is found that the non-physical ©lution usually obtained by general inverse
method oould be effectively avoided by adjusting the local velocity coefficient distribution T heob-
ject functionsw ere st up for leading edge closing and trailing edge closing problem s repectively
for numnerical optimization The optimized blade profilesw ith satidactory performance and rea-
onable geometric shgpe can be obtained by this mproved optimization method Three exanples
of profile design give good reaults in tem sof design precision and w ider gpplication aeras in tur-
bine and compresor blade profile designs, could be developed That, in turn, strongly suports the
proposed optim ization design procedures to have potential application in engineering

Key words aeroace propulsion system; blade profile inverse method;
potential-stream function; velocity coefficient distribution; optim ization

: 2003- 07- 24, . 2003- 12- 06
(50176041)
(1977- ),



- 485
[6]
Q(®Y = Q.+ Q-Z—Q-lcp+ Z_J_
n—lS'«|
[1] [2]
(3] [knsh nIll(_/J+ hash DMI' ] * sn DIIF(p (3)
hn = _IZII [QS(Q?- Q:-
Q22 Q: gy gy U7 oo
n- |I |:Q @ - Q:
QZ_Q‘IC]? n 7 e
(I (Bn) (4)
Qr Q-2 A X
QS Qp
0
X,y
6@=[,. ade“J' - R (s
X = Auj-ll‘:c Q -
B - oW (8)
1 Y = A‘Ij%c 58—9 -
(pu)x+ (p\/)y: 0 A m_s_edw (7)
(pU)Y' (pV)x: 0 (X,y) q@c Q
(®Y 5
[6].
Q A o 21
Q= In{A[1l- (k - 1)/(k+ l)Az]}l/(k‘ 1))
m+ m:
oP "
@ 0 , P OR)
Q|C’*°:Ql qu& g, = Q2
¥ 10,1])
(2)
Qleo= Q@ . Qle1= Qv (P
(® [0, Ru])



486 19

, : D A= 0.75, %= 1.3, Bi=
27°, (B=150.59 , Q= 1.05, b/t= 1.3
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Fig 2 V elocity coefficient adjusiment for leading
edge optim ization
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Fig 3 Profile shape changesin leading

edge optimiization
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Fig 5 Profile shgpe changesin trailing
edge optim ization
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Fig 4 V elocity coefficient adjustment for trailing ; !
edge optim ization BZ
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Fig 6 Final designed profile for exanple one
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Fig 7 Exit angle convergence in optim ization
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Fig 8 Final turbine profilew ith leading and
trailing edge treatment for exanple wo
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Fig 9 ocompresor profilew ith leading and trailing
edge treatment for exanple three
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