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Aerodynamic optimization design of an aspirated
compressor rotor blade
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Abstract: The aerodynamic design method of aspirated compressor rotor blade was in-
vestigated. An iterated design method was adopted by using the results of three dimensional
(3-D) calculations to provide loss model of S, flow surface calculation, thus improving S,
flow surface calculation precision. The optimization design software in which the suction pa-
rameters and profile parameters are related to the design of two dimensional random rotating
surface profiles and three dimensional blades was developed, by combining the optimization
method and numerical simulation method. An aspirated compressor rotor was designed by
this software, and the numerical simulation results show that its pressure ratio is 1. 631 and
isentropic efficiency is 0. 965 at design point under the condition of 0. 86 tip blades loading,

and high aerodynamic performance is achieve.
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Fig. 1 Flow chart of aspirated blade optimization design
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experience loss model

1.2 ZHMBMRULIET

(L TETRY Sy Y 18 [5] P T3 30 AR B 1] 5 T
Uit 20 B A I Tt O T R R A A T IR A
BE A8 A S5 R A5 s R TR 815G TE I 3l A) DL R e
By A 0 B0 2 L BRI SR A% T 9 8 i
IV 7 v, Al DA /D 4k 5 5 B S 3 i
2590,

T YR AR AR BT P 3 i B B AR
E [R5 i B 2 500fe A E AR R RO E 4
AEEHAL B BT AR A E 3 R,

| sty |
v
B e i

| hmssir—rtt e |

| aampERsnsitE |
v

| mmmgts ——
v

| it sy |

(SR i A gAY
Fig. 3 Automatic optimization design process
BUE SR AL HR F IR A7 384 Sk R
AL TR I 4 R SO0 RE 1 AT AT AR L B SR

TFRALEUIR 55 4% 19 S0 0 EE AL FL8s L 240 PR 48
AT 38 4% 00 AL IR AR B — AU RS 1A 1Y
BT AS 5 03 2H % 25 DA 34 5 DA AE B g oK 1R
A B A SRk B AT TS HAR
ORI BCMEL 4 LR [l = A P 8L VR IR AT RO S
DB 52 B, KR B b T AL FE I

T T 880 3 37 1 S A el 45 T A 2 BRI 1
BEEOT A Sy HOBL i T B OR s IR rpu 25 4
DY 5 o s - P26 B I ) HE E R SR L OF 4 ER PEAS
[m] 26 T Ak 3 RSC T S 1 AL KRR B R ) Baldwin-
Lomax #& 1,

R SRR e, 25 R B S R AL T
FRYRH EL O IR A S o I B 2 ORI R 2 B S it
AR, MR S RO S XA L e A/ s ) T Y
2 R B T B 1 S8 5 s TERI AR Y 1
BB SR B SR ] B FE S i k. WA
FH By 16— Bl A, RSN
M AL AR W R A v S
R 2 50 B 1) 5[] Bl ) 521 B P (B R s L IR
SRBUT W AR U U R S T A LR
N XA SEI R B HES AR Tk G E W
BB AR ARG L O Ak 53 v BE 68 bL By (8 M A
LG L .

A R A BT AT U 4 E 1
SR G R S R B s H IR T 2 HAREAL.
T35 | AALE ZRE n] LUK R A O 3 H ARG AL
FIAR & &L f R P

f=Ca—a +C(1-

%
T TTc, obj

”ci obj )
e = TTc,obj

Q(l— ) (D

K o HEEBREREGH s mlo s 7 s e 23510
SRR EEMBERE:C LG, C AL
FE T A0 A Y S BEME B Ol R Cy HUE
K86 (BRI H AR & B0 3 A5 23 B A 7E [7]
— PR RS (D)L 2 H A e g | K
B BT 45 3] 5 fE it 7.

WIR BT 58 B LA G » B & I e S5O0 i L 4% 1)
S AT =4 o0 i R IR = 4 1 A
S BRI R R BT iR A A0 A R B O i
TR, B AR A B R A, AT kAR, #
TR EIR RZE o BT I =0 (2) iR

@ — DPuziad — Pz (2)
Pwl — P
KH prs por s P 53 ) 0 S B 3 8 1 1E 1T R



% 3

IR 45 B S SO T S A 729

HE AR B0 K 10 AR X T 5 s a SN 25000 11 15
T E AR R BCE TN AR 1 A S8
A2, B A SR 15 5+ S 2k R B0 M=
oy,

I I PR R TR T R AL T N AR =
A SR 5 DA 3 15 T 45 AT S Z g AR
BT B9 0T AR 2% P A i T H A, 15 2] 5 if B A
—ERRE LW E T Y s RO, BT R & 0y
B B 1 S e
1.3 =4%mMARMRAULET

o YA Ak B T AR BT B Y e R AR ) R
B, AT S U E. ol DL O = et B e AR i
Tt — Ak R AR R Y o R
AR R I AR ] 43 07 AT DASE AR [a] RO Y R
JE PR I 2 A 0 AT s R i BE IXRD A X3 B
R AT It sl At 2. R o B =X = 4k - fE Ak i 1 4K
PG AT DL — 20 17 0 B X 1 TH A
FH B 2 N AU A 5T

=4t B AL BT R DA A v B Ak i
Sy HEA S FE T AR AT SR IR AT s AR SRk
BN =4 it 53 ok A Denton $2& H 19 2% T 35 P
(RT3 vk anSCERC16 TR 7R it i S 8040 R I AE
Yt AU AR IR m B E T A S e o i
e, FATE LE R 2K R
Al 28 i RIS LR O = Ml £k o] DB O R o
2NN = A R e 1115 o = S 4 1) o )
SR AT BAEE T4 4 th & i 2 50k, # 1
WAAAE R RE NS S et AL ik
R —3 D2 MBS <S4

=4t B AR BT H AR R R T R B 46
MU B R R . HARRE S s T
FR

f=Cl —0.5+C(1—

m— Mgy,

)+

m obj

%
T TTc.,obj

C; (€D

K " R 7 B RN RICR 5 s gy D BT R
i BB A H AR . 0 A B b 4R H A eR
T foe KR DAAS BIAT & 25K 10 5 250 3 I B 5K
L

2 BRI EE S T8t
Rz B

AR AT & A R AR SCLL g B i
Wl R R SCHILEG 1 D 4 A R R o — A e B4 Ak

et K =4 i LA B I Bl R B
i BRI SR 1 R,
x1 EBEFEERITSH

Table 1 Main design parameters of rotor
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Table 2 Suction parameters of optimized profiles
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Table 3 Performance parameters of optimized blade
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Table 4 Performance parameters of 3-D optimized blade
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