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Optimum Design on Geometrics Parameters of Impeller Stage

Xin Zhe Zou Zixiang
(College of Vehicle Engineering, CAU)  (Institute of Engineering Thermophysics,CA)

Abstract On the basis of conditional extreme value of non-linear mathematical program-
ming, the optimum design method was applied in the design on geometric parameters and
one-dimension pneumatic thermodynamics of axial or radial turbine and compressor. The
complete physical model and mathematical expressions were developed for axial or radial tur-
bine optimum design. By using the SUMT method, the extreme value problem with inequali-
ty constraint conditions was turned into optimum design problem without constraints, and
was calculated by DFP conjugate direction method. An example was provided to one-dimen-
sion optimum design of axial or radial turbine.
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FEREA—NLER EES, RSN REHEEE 3 M FEFENEREE, M7
WIHEARNIEE HERERRER — BFREHNRILUREH IBAREZGN2SE ST
5WE . TULRENEAR TEARERSER . X= (1,20, ,2.07i=1,2,,n;min F(X)=
min F(z,,255 " y2,) s XEDER;g:(X)20,i=1,2,,p, X Fp n HPTFITAE A F,
FXORBHREBEE, p AERMAERXYREZEHIE., ¥ FQOR— M nERE X 93K
R g COWALR n FF B X FIRYERE, BT AT R R AR “IERIERE X7,
1.2 JRERtER MR REEIKE S &

FELEBE RN EHRE, FEREHFHXAFRR/MET (RSN SUMT) , B4
LRI/ MU R AL Ry 3K — 7 5N LA R AR /ML R . SUMT BEr &4 B AR EXTIEL
AR B R A YRR HETRLNAE . ER— I EEERERSARAGENHE
TR, BIA ST SUMT S S RMETEEHN PX - =FQO) +r*4,, HFr*H
—ZBEHBRXKNFHERFA=1.0,r""P=Cr®,C R 1.5), 4, AESW, &
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MBI ER X= (21,2025, 20,25) "= (HE, 0 s Charrhrcin/caa) s D HY HTHE R
Hr/ul; 0 FIBBRNE s W BRI con/ursry ARRE ro/ri. A 0 F1 w53 FIR AR LI HE
BREFEEE; AR 1M 2 23R RFH B O3 ;a RS,

RERBE r=2H1(A+B+C+D)™', HP . A= 1/ + (cru/c2)?(1/F—1)],B=
(1/4) XHY¥ (/¢ +1/¢—1),C=Hi[r;(1/F—1D+ -0 /F—1/¢*—1)+2],D=[r*—
20— )]/ =D+ A=) /P +1/F—1). XE 0,0 535185 BhE Bk 25
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ry<<1. 2,0. 42<<p' <C0. 45,0. 78<c1a/c2<0. 82,0. 582 <0. 63,

RRBRIE Y
Spm= sin B, 0. 003 +0.017
I:O. 09 sin Bysin( B+ A +0. 46](5111 B.—sin 8,)+0. 085
Epn— Osﬂsgf By cot ﬂl,:/LbCOt B o 0118

o = 1— Epm+Eonn)
XEB BRI A.E WRKRRYGR/6 A REL.
LT TRESEMT . HE Gr=45kgs L, #OBE ps =0.424 MPa,# 0 ZBE
T¢=1180 K, 5 n=12 000 remin~' , #j HH 13 P1=9779. 4 kW,
HEERRSHERLHHEME 1 FR.
1 BARRRAACHBE LR ITERELE

sy 28 XER[4 1B E R 2 30 B AR 1k O B
(Dp=%¥%¥0 (Dp=H%%0
1 H% 1. 300 1. 300
2 i 0.42 0.42
3 Cha 0. 600 0.578
4 /% 82. 00 82.73
5 rh 1. 048 0. 988
6 Cra/c2 0.758 0. 781

BIERAR T ERTH S H I OBREALAS R3S, B 2.
k2 BARRRAUCHNASENRGEHK

e 2R xkl4] &L e 58 X#R[4] AL

HAAEMA TS Bk HERLTE BRI E
1 Di/m 0.6736 0.6505 13 c/(me-s™1) 253. 92 236. 373
2 D)/m 0.664 3 0.642 9 14 c2/(mes™1) 255. 65 238.12
3 Ly/m 0.1318 0.137 3 15 w/(mes™1) 416
4 Ly/m 0.1400 0.1459 16 uz/(mes™1) 494
5 a/() 20. 175 20. 16 17 p1/MPa 0. 245
6 a/(®) 83. 204 83.15 18 T./K 1027.98
7 B/ 63.105 62. 96 19 p/(kg'm™*) 0. 826
8 B/ 29. 44 28. 64 20 p:/MPa 0.171 0.179
9 ci/(mes™) 555. 027 535. 815 21 T./K 932. 35
10 cp/(mes™) 192. 545 184. 664 22 p;/(kg'm™?) 0. 666
11 w/(m-s™") 115. 751 207. 664 23wt 2. 37
12 w,/(mes™") 517. 068 493.13
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RRBRUE 77T=F(u1/61va1,.32952/D1v¢9¢90)=2u1/CI(A+B—C)° Hi.A=p~v1-Q-
cos a;; B= (Bz/Dl)gll ~/E cos B E=04+¢F (1 —02)+ (D,/D))* (uy/c1) —2(u1/61)¢m-
cos a;3C= (uy/c1) (D,/ D)2,

HirE 3

F(X)=1—7:(X)

HHREMER 0. 6<5u/a:<L0. 75,0. 40<<D,/D, <0. 60,12°<a; < 25°, 30°< 3,<C40°, 0. 45<C
1<0. 52,

HEBRFEON EH :9=0.95,9=0. 85,

BEMRITIHSEET . WE Gr=0.382kgs ™, O MES p =13. 432 kPa,H O 8
BB T =933K,## n=41400r-min" ", H O E 1 p,=9. 2 kPa, K% R=288.414]-
kg™'-K™',K=1. 34,

F AR R R T E T RN R AR S B irE B ERA, AR R R E
A BR RS ER AR ESEAA AR U E LR RIS R,

k3 BRARBPREAHBIRTEELR

F5 £ XER[6 R R EXRILER
1 /e 0-63 0. 68
2 @ 22° 14°21'
3 B 43° 25°10’
4 1Y) 0. 42 0. 41
5 D,/D, 0.668 1 0. 677
6 7/ % 79. 11 83. 35
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FE - ‘i‘ﬁ[(i] r: 354 o 25 ‘)’C\ﬁk[ﬂ r: s
BITER AL R WItER HREEER

1 =t 1. 46 1. 46 9 p/(kgem™) 0. 415 0. 42
2 Di/m 0.128 0.139 10 D,/m 0.0855 0.094 1
3 w/(mes™) 278 300. 78 11 u2/(mes™1) 166. 2 150. 40
4 a/(mes™) 319 321. 85 12 c/(mes™") 64. 46 68. 71
5 w/(mes™) 121 78.72 13 wy/(m-s™) 183.3 170. 21
6 A 81°36’ 14 a/(®) 90
7 T./K 893. 6 887. 21 15 T./K 854. 59
8 pi/kPa 10. 832 10. 775 47 16 p/(kgem™) 0.03751
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