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Performance Assessment of MDO Optimized
1-Stage Axial Compressor

Young Seok Kang*Jr - Tae Choon Park* - Soo Seok Yang* - Sae-Il Lee** - Dong-Ho Lee**

ABSTRACT

MDO Optimization for a low pressure axial compressor rotor has been carried out to improve
aerodynamic performance and structural stability. Global optimized solution was obtained from an
artificial neural network model with genetic algorithm. Optimized rotor model has a high blade
loading near hub and near zero incidence flow angle near tip region to reduce the incidence loss and
flow separation at trailing edge region. Also the rotor shape is converged to a trapezoid shape to
reduce the maximum stress occurred at the root of the blade. Numerical simulation results show that

rotor has 87.6% rotor efficiency and safety factor over than 3.

= 2

4% JbeEN AR A bsd ALY HF $E7)9 FEAS L FRE PIYL SA e
@ A5 A% pAstdn. 2SARYS PEele FALLASS olge] W FAF AT £
shelth #4478 §5719) FUBE Hub%olH @7he] W87k AR, TipSelx @Akzre] 0o 7}
A AAHAL. FA Folo) Fge SuKelA AttelE wgow Syl Ho] Fx7 YL T
BEES WA Hlh AEA FANN A3 ABHAA Fve] DL g76%0ln T oy
e YEE ARASE 3ol Sradn.

Key Words: Axial Compressor(ZFHF ¢35 7]), Design Optimization(# %] 437]), Design Variable

(AA W), Sensitivity Analysis(RI7HE #47), Aerodynamic efficiency(33 &)
M B A2 FTHAME By AgE 2 sk=gul Q
8 S7E d=719 Jhde] i ool vy
¥ BT Oz Y 27| THE) T EoAL Utk FRFRAFVI= girF oz d
w Qedista FF9FFe AY A=TIke 2 sEaTe =X, 9d
t WAIA A}, E-mail: electra@kari.re.kr ot n7l WolxE EAo] glo] RE tuom



BIS7| &M ALY 2F

s MR
U M B

& Ha DIZHE SHA

6
&/8% (D.0.E) 74

TAIEEY AoA E[EZ =L
oL == (Pareto M)

B Ego] 4P 471 M) ot mE
& 4F712A9 452 BB FHUFY

Wt AA el whek SR B
£ A7 gl AAg AAwse] x¥e
gopisle vl WSt iAoz I F
& A7 AR A dolEo|AE HRow
§57) AANSE ZAAIE R, Aaels
AHUANE ol gstel A wolElM o2 g
of HAWFY £HE Fohh/E Bk B AP
NAE 45719 HA B2 delA B, 72
BN Aol BE FH71E Fohe WS
aAs, FHA L 72 A4S Ba FHA

s 2 7EH Y T8 =Fd Wit
2. X3t &4 7Y

2 AFox e ASSFAE719 38 HH4
£ Fg37] Y& 29 13 22L& MDO #H 23 A
Al FrameworkE 7A%Ath 9% a4 2 A
Ao FEds 2 724 dAFAEE s
7] 918 CFD ¥ FEA 3akd af4& o] &3t
SAIEL L QQFAAG oS vigoE S5

CFD AlS3t 25

27lle| 23
45 AN

FEA X535 25

27lo| otHE Al M

f22 o} H| 2

CFD % FEA

=

O
Fidol tis] CFD ¥ FEA 3|4S 83t AL
2aza v w3 & Error B ool & o
SAIRE S FAst] A A5 AYS ASste w
o

Afol7k Error 9] ool B2 Ww A A ¥
Fe ARHE £HE AR AL vhreI,

21 A3 3 A el

2 A7l e AAREF 15 Kg/s, ¢l 16
7FA 3 3 HS4 22,000 RPMO 2 3 Hd3te 1
SRd=71e AAE FHEAH SHTGFE
Y 58 2 T7E ¢AF Fez AA
S}, 7tSAE T 2 80%, 7= AWAF
20%2 AdAsile. AA MEEs 29 &l
=9 Hub}# ¥ Shroud 7A|E 5 HHoZ A
FEOZ Yr F I WY airfoil® chord,
Exit Angle, Front Camber Angle, Inlet Angle
S 4 grig 1204 F e07fe WE dAs
o d=71 AAE fske] e07bA o] AAWS
E5E adstd AfAd HHEAE= A B
7bestal ZARE 4 Alel= B2 ulolErt

ir o oo

— 398 —



}E,I-

H1l

s

&
Section5

Section4

Section3

Section2

Sectionl

Reference & At H 27 I

59
X

Fig. 2 Compressor Shape Topology According to the Blade Shapes
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Fig. 3 Optimized Rotor Shape

399 —



133 2e] Fas $E3ka 3low, 49 Chord R
’] o7} FHA oz 7P Wgslx gk W I
2 34 2y gt 199 27eE A" :
Pareto AEoA 18 3& HZHQ HAz A = -
gataer, i e 1ol &3k Fdelth n = Bl .

W oz bR A Fig. 4 10% Spanoilkl°l = 25t
FHsAH. FA

£ =% el sk =2 .
A A3 sid e AA gHlelA o
87.7%9 E&S Yehle RS Ry, Hx & 0 .

&2 F 879%9 &4 Yeidt e H
A7 A 3% WA mhE S AES AFE
& FQor, AHIgel dal FFFFL 154
kg/s2 ABZA ool Eole AL A N
ok SRS Fo R Stall vhle] oF 13.7%

A rlo t:ov

Lo

s 1)

Stall ¥}Z& &Aoo, dA A A= o] Fig. 5 50% SpanollAle| =i =5t

]

Hrh o % Stall v R F 9S4
2 7Iifskar gl

53 AHAALANNE 28 42" 67 2o '
Hub ZelXE @/iRabl Add 354 4 3l
=5 o JAE THAU, 50% o] Spandl
AEE dARze] 2717 FASA F0l5° Tip
oM Patzte] Al 0ol 7H7he A ¥ 49

o) et BEERE % 4 YTk F oke | e -

o

..............

Prasnime]
H

& QeolNe Fo) e A §H Be ) T
& Gz A9 0o 7 AAE 1A A Fig. 6 90% SpanoilA2] =7l £st
st 285 S A As FAT F U
H 7 'H” #5710 el FEHs F3
g Aaoltt. x84 Al Hubel Fixed &
F31, LoadZ2= 7—}‘—"1:113—3 Fo] AAkS 9 Y. o
&S ATE7] 93 Von-mises Equivalent
Stresse AVWEES sttt dutHoR Hu &
g 4=F7] D Rootoll Al st wbE, g
B AP b FE719 AS S AReA Euzme
o] &¥eo] auA A ¥ As & F 3den,
Ha o] 267 Mpa Bxolth FF Y 4=

g Fbgael ASAES £ A3, AT
AA) 7} TibAldVo|r &-5-g-#Ho] ¢F 850Mpa J&=
A A s, g oF 318 ol Fig. 7 7= si4 2ol g2igx

— 400 —





