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Aerodynamic optimization for blade profile of a

supersonic impulse oxygen turbine
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Abstract; Three-dimensional steady turbulent flow field inside a supersonic oxygen turbine was
calculated with NUMECA software, and the calculated results were analyzed. On basis of the
calculation and analysis, a high-performance turbine blade profile was got by modifying the shape of
the blade. The internal flow fields before and after modification were comparcd. On basis of the
three-dimension numerically simulation, the various flow losses inside the oxygen turbine were
analyzed. Under the condition of keeping the initial mechanical construction of the oxygen turbine
and requirements from engine design, the initial blades profile of turbine was optimized. Taking the
blade parameters as variables and total-static efficiency as optimization objective, the parameters of
blade profile were repeatedly changed, the 3-D calculation was performed after each change, the
total-static efficiencies of the turbine were compared for judging whether the blade profile is good or

not. By optimization, a new turbine blade profile with higher efficiency and power was achieved. The

BB 2014-02-11; {EEIBHI: 2014-03-28
E&WAB: TERREER AR M HE (2011JY06)
fEE®NT: FEA (1986—), B, Wsd, RO FREFIEIT






46 K i HE

2014 4£ 10 H

MEME, (EERREMT RIS, W
fa. M. e, HERLERS,

AR EM: ATFREMERAETHL, K
LR FFUFERB RN SR HMAR , ReUEO
PIVE AR . OPI AT,

SRR B Rk T

A VURE R = R EELE B i
i, @ RS ESEM AL T ERER
2, BERAMBERE AR E&M . R
%, BABRESRENTE, BRATZRML,
A SCIPACH A4 B X E Bk, BIR
REME LB A B PR BOR ROk AR AL B AR S Ak AR
B, MEREEEIEEIRRE, &4t
RSP R, BT RBR T SR X R
WM, MR, EdF TR RE
B, REXNBUE IR HTE = HBEITHA,
PREEE i &S P ARl =iy sy sa: s F e O
HAl NUMECA HZfsant Fiifk, BCRAZ
FfAbTriE, BRSCXTmiME BT R4, BEIR
WaRZE, ME—-FAn ik, Kk
#e, XTBEEILILET RXTEFI iR, e —-%
R RXTRTIFI it %%,

BUGTEEW RIUTEEE . PSR . BH
. B4 4 FEBR, AU NUMECA
{49 DESIGN3D #5de, 4% ik 4 NMEBRESER
—ANEER T, AT KR TSR],

3 fituiee =4t HAERSXILL

Kl 3 451 TG 4 0 B AL ET S 4 R Y
Xt b o

mELE N R 21 R 19, MR R A R
K1 68.86°HMNE] 710, 1T 4k LA K2 W oy 1o M 4
Z I MR AR X R A, W (X bl 2R v
R AL o Bh 2 1t S B R Autoblade
B4R, itk Bezier RIS FIRE
WEME RS, Bezier M4k il 2 JEIT MIZR MR, Xt
THEHTAZ LW ST — 281K
FWIER.

it [t RUE e K, JLfT DMk, 3
M1 s J TR B SR AE M3 3R T %6 ] Bt W oy 7R £ 7 e

B, XHEm/N T AR R T AR 2
Wo BIHBLEEBEREETEIFAMAT HO
S B B 0 1 P LAV 55 8 7 RO B B B AR A
it I H 7 T B2k J5 2 BT % LU IE XS T 3l i 24
Wo Bt I M2 KA BTN

!
|

T A
8%

AL e T gk

3 LHIEHED 4 IRt A iEa ZHEmMH R L
Fig. 3 Comparison among blade profiles of 2-D cross—
section at middle diameter of four-row blades

before and after optimization
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Fig. 4 Comparison between meridians of upper and

lower surfaces before and after optimization
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