KX FH

405 121
20194F 12 A

ACTA ENERGIAE SOLARIS SINICA

%L' ?& Vol. 40, No. 12

Dec., 2019

XEHS:0254-0096(2019)12-3331-08

Emee KR EZRFHEIL STUERAULTAR

=1

o
i

W, F4

wER, THMF, K

., Bk

(P EAI R (B A ML TR 2=BE, 5 266580)

@ E: DINACA63-018 LA TSRS G, 73 IR H DL ZE /K ih 28 R NURBS 2% 38 AT 2 40 My i, i 4 Le
B LA R L R A NURBS £k . DIKSEHLZS (R B o AAAL BAR , RIS BELEL , SR 122 H bRt 58
(AR T B AT 2 AL ALt XMEALIS i35 5 TR S A7 22 U0 Ff 10030 B N BEA 77K 3l g 27 R A i it
XFOIL 3 A A J5 38 84 T U R BE ; F1IHH CFD BP0 A A i f 38 280 23 A1t 7 A7 I A5 A0, X b W 23 AL PERE
IIATEE AR Y] A5 3R U, IR R 3R s AL PR RE AT B EL 318 Bk — 2P i

R KAl MG T SEREG 2 AR E sk

FESES.: TK73 XEERIRAD . A

0 51 §

T RE & L 7K B ML R 2K U BB 2 8 R T AL
REME T A A FLRE AR B, HRE B R SE R AR
SRAHEAERPRIZEL . M R 2 s i K B ML =
R SRR R B AR RE R IR g . KT
ARV DR N A A B WF I A S U
SEAE AR et 2 AT RH LG RN b s AR it 2 A K
FIE AR RN AR A Ao — 2H O A
SORSZILRY , HHT % JC % TR s R IR 2, AL
B — P i 18 7 8] 8 L TR A A ok A7 o) L Y T
AR HETA R S ERE R B, PR ESE i —
ALV IS 5 B A AREE G B9 KU AL B L AL
BT Ik 205 B i 3 A B ARG i 45 F 3
M JEMET-AE ORI D SRR M X SR AT S 8L
BT, I ) o 2 0 288 A A% S0k e AT A L 10
1k J5 04 32 80 T BH L RE AR 32 B AR T o Ak,
Laurens 45 >R 5 FHLE A 0 A 2h 2 S i
THARAR 8 DUR I IR it B o KB HLIEK T as AT
I, AR AL 25 DA Oy JR o T 1 AR T 7K A 46 R 28 9508 T
RAEBIG . 25 A 23 Tl 2 X K e AL B
W R A 453, 3 UK A LI R B A5 AR T
Wit o BN AR R I BUE R0 J5 2 0 K S L2 Ak
JETFHESE , 4 R R S B RAFAE T KR LB 1T

s EEE: 2017-06-21

R FEM g fe e kAR ZS A I ) TR
254k 23 3 K Fe WL )R R BOR AL E R BT R
sk AR A ik, W 5T B A 2 Ak U B
PEo X HESESIR A 2 Fhas ARG 3R A ki 3
TP, il A MR RL R R SR EAE
I 71 19 45

AR SCHE R FE A FE AL 1, il i NURBS f#h £k
LA T % NACA63-018 #1728k it , LIFHFIL
L RK ML L 25 o’ 1R R IL BAniEtT 2 B A5
etk SR A b 2240, iz XFOIL A CFD
AR XAk i 7 i R R AT T B LG R 2 R 1 R 5
UE, UE AR5 (0 35 R AR Lo S AR 32 70 ELAT v FHBH L
Az e ERE I R B9RE s, v] R DUR KR HLEE AL Ak
VORI FS By e ARk

1 okEBHLT B RR SR

SEL TR 1) A G oM e — R A A % A Y B A
PR, Bl b K B HBOECHE S A S DA TS e B 2
ORI A A RS AT &S5k
DA D ZE IR 4 (B BE S5 Z6 1 NURBS Hh 28 .
ARSCE 1 NURBS fh 28 A1 D1 5 /1 il 28 40 591 ok ¥ 1 3
R 2R, 0k B RG BE  0L  ik
FEA R AR AT A NACA63-018 3t
fith, AR B2 35 B — 21 A 3 (R 55 e AR A s A X

EETR: T MG “EHARAIIRIE (2014020024) 5 e m e SEASRINE 45 25530 (10CX05009A )
BEEE: FW01962—), B, W B2, FENFRIENMI YT . lizZl@upe.edu.cn



3332 XK [H

R 404

2 BSCHRE e P A o TO0 e IS PR, R i 3 e e 4 ol
005 AL b ofe 18 0T A 15 1) NURBS il £k, i & 801 &
v 8 T SR B R A I 2R

NURBS [ £/ —Fh REREH AR F i1 %Y il 17 A% B
RN LR, SRERE T R Rl 95 — vk h i 1Y
BeE ik R .

=Y d R, (1)
Ro)=—2Nul) 2)
;wjzvf.km)

KX, R, W) ke DA BRI PR o0, —— AL EAL A
T, 40 B S A d, ARG, B AR T w,
0,>0 , HAh 0,>0 , LB 1k N, @)
1 R-% s i e A5 i=0,1,.n 5

NEER ML RS2 mAhs, HRAEE
itﬂ‘:’

e
il

p0)=3b,B,0. 1<[0.1] (3)

B0)=Clr(l-1)” (4)

Rt b, =013, B, () — (118
HrH LR AL ¢ BH, C——HEH

IR 58 1 25 7E B9 NACA63-018 32 % 408 Ak b
S TSR L P 2 1 4 o T A, 445 2 R L A BT 1
XPELAILFATIA L 1A 2 RS TER A R
FIFL AT MR LR R LR L. NI 1 il &
PG TG NURBS 280 D1 ZE 7K th 42 #8824 5 26 3 Ji
LRTULL {H NURBS HhZ 340G B o i o B2 R 4G

4
16 3 .
s 12r - S
g <l
= 8
= 4t
B4l
éH
S
1 1 1 l‘P“ 1 1 1
0 20 40 60 80 100
FEARFREX/mm
JFURTIZE e NURBSHIZ -4 NURBS#HI &

--- DIBERENE: e DUE/R i Zedi il i
K1 NURBS AL 5 3L
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OPTIMIZATION OF LIFT-DRAG RATIO AND CAVITATION
PERFORMANCE FOR MARINE CURRENT TURBINE

Sun Zhaocheng, Li Zengliang, Xu Chaozheng, Dong Xiangwei, Zhang Qi, Feng Long
(College of Mechanical Electronic Engineering , China University of Petroleum, Qingdao 266580, China)

Abstract: Taking the NACA63-018 airfoil as the research object, the paper uses the Bezier curve and NURBS curve to
parameterize the airfoil and, after comparison, selects the NURBS curve with higher fitting precision. With the turbine
cavitation coefficient o’ as one of the optimization goal, the multi- objective genetic algorithm and the numerical
simulation method are used to conduct the multi-objective optimization design with the consideration of the lift-drag ratio.
The hydrodynamic characteristics of the optimized airfoil and the original airfoil within the range of the multiple attack
angles and working conditions are then analyzed so as to verify the lift-drag ratio performance of the optimized airfoil
through XFOIL; the CFD software is also used to conduct the transient simulations of the cavitation flow fields of airfoils
before and after the optimization so as to compare their cavitation performances. The results show that the cavitation
performance and the lift-drag ratio of the optimized airfoil have been further improved compared with the original airfoil.

Keywords: marine current turbines; curve fitting; lift- drag ratio; cavitation coefficient; multi- objective genetic

algorithm



