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Effect of Elastic Flap on Airfoil Aerodynamic Performance and
Aerodynamic Noise under Flow Separation State
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(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai, China,
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Abstract: Inspired by the fact that birds’ feathers on the wings ( suction surface) are slightly lifted in
response to gusts or landings,and based on the NACAOO18 airfoil ,an elastic flap resembling bird feathers
is added to the suction surface ,which can have certain effects on aerodynamic performance ,and the aero-
dynamic noise of airfoil is studied in the flow separation state by the method of numerical simulation. The
results show that: the airfoil in the flow separation state, according to the original airfoil boundary layer
separation characteristics, yields a specific lifting angle of the elastic flap, which can effectively resist the
flow separation zone moving forward and reduce the flow separation, leading to an increase in lift coeffi-
cient and an decrease of resistance coefficient in contrast to the original airfoil. Meanwhile, the sound
pressure level of the flow separation zone and the airfoil trailing edge is reduced,and the circumferential
total sound pressure level is dipole distribution and also reduced overall.

Key words: airfoil ,numerical simulation, elastic flap,aerodynamic performance ,aerodynamic noise

WA B #A:2019 -03 -06; {SITHHE.2019 -04 -06
E&H B HE A AFER4(51976131,51676131) ; % A AL EER (HX) &6 53200 B (51811530315 ) ; L ifgili“ FH T4 it 21"
by ek o BT H (19060502200

Fund-supported Project; National Natural Science Foundation of China(51976131,51676131) , National Natural Science Foundation Project of Interna-
tional ( Regional) Cooperation and Exchange Program(51811530315) , Shanghai University Science and Technology Innovation
Action Plan Local University Capacity Building Project (19060502200 )

TEF BT AR (1994 - ), B AT, ISR T RF 54, E - mail :2733002784@ qq. com.

WIEE .22 F(1963 - ), B dbmt A, P T KEHPE, E - mail ; lichun_usst@ 163. com.



%3 RN TSRO HLH MBS S R B P o
YRR ok AT LR I TS O H 4
5l & fij &1, Bramesfeld HI Maughmerl 10158 9 Bl % K- fiY

I HLAR BUXUBE ) 3 iR g i B, X
SAMEBE T I LI KEEFI A R 547 ] SFEdE
SR S K HLRG 2k Rl 6% ek 0 KU BL G
BANT VM, FRARRUBE IR A FF & AR, H 1996 4E DI,
FRE R Y)R — R e R S R 1
K 2018 4F 75T F - BRISROUHE T HUE h R
10 MW % 1358780 )X A #L SG 10. 0 - 193 DD, Hnf
KR 95 m b F RUBERYHE fn, — Jr I - A
R, 5 — AR i i A B AR A,
PR A e A Ze i H AR S T B
AR SN T 3O T A T F A A DA T ol B AR HR B K
B R sh 2 8 o

TRt T g = B3 e e o X 05 3 S T
YW Sy T vk v iR He b BE HL 32 300 R 2 I (ARG 1 52
M) 171j 5 B AR T 4 S, A B AN B U BT I R
TR BN A% BT KA R AR R R x
LI, Gedi it B ™ A i sh o B 2 A3 R #L
PRENIMIE] , E ATHER 25 S S5 AR g B SRPE L3, #E
FEERE RIS, e, W s s AR
WRAE TS EEHHLHE S

TN o B B R A ik 5 S ah % B 1O AH
HAER, Bg A R B SRS s A v e # fer 4
A I —Fp SR il R, T 43 3 sl 4 il 4 R S
S HRIEART . EshE R BR T BB
AR AR AT B T 3, b A e
BT REE (0 — B EE LIHAE 1 REE, K T &R
Befs 7. Chng Hl Rachman' £ 38 %1 (4 1 /5 %
Ab SRR SR S8 TR R 5 R A3 A
A B, ARG 2 A s s A R B i, B
KI T RZEAETH 1.5 5. peahfsibili KA 244
FIRE R A , S Bh3 B E T 0 3% i s AR 4 A1 5
WA R B E R E B, AT ST BE T i3 o Zhang
4 NP1 %t CAS — W2 - 350, CAS — W2 — 400 #1
CAS - W1 —450 FA e TR k4%, 45 R R
TR T2 A 25 0 Je 1) A7 B8 18] P S [ 3880 5 A R 9
RO AR A B TR AL 0. 2 %9
Keab, T RLFESR 3 3h 43185 19 7= 2 HLBH 7 B RO A TR
R .

SIS B —Fp AR R sh i sh

S L s A T B 0 2 B 2 ) = 1
BT ROR ML, X Ie as R R AR B o
WRET 88 7 IFr BRAE 4L, RIS sh s 7
LA T iR 2, AT R R A Bk
AR T BED R S AR 2%, AT e 38 A I A
HEBIER T 20% , fsh 23 S5 6% . SCHR
[T AR A T IERERS g by gEE A
SRR A B IS N AR B B 32 AT T
g%, G5 . A N AL TR R R A E AT
S Bh T A B B Bl o B A ) B ROCR B, A
REUEREZ

I 1 30E 8h A 125 I R el VRS S Bh R34, 8 00 AL
R SRR — B R . UL KT & A B
L BLZEL AN W R TR Ak e 8 s S X i 25 1 LI
TR A ke, BN Sk g S R R X, T
AT B KU AL B 7 A 0 e P AT AR T K
T, 3K K 4 Y R AR HE TAES 4
TN PR, KL 7 s g B 2 R o 29 KU L
RIBH—ANEERE,

RS shMe s 328 S 2 (8] 0 B AH 4 h
AR SR 5 I ML 7 2 i B AR AR R if = A, #i TE
W e 050 B 7 A AL B TR L a3 Ok i B W 7 S T
pUY M E X AT T R R SIS
WF95. Cho % AU 5% F 42 58 M4 31 % NASA Ames
AL S 555w B Y 0 1 4 /A Ak B i o B T
Bl T LR 75 R 1 O o M 7S S RV . Ranft 2§
S I TR LR R R AT R RANS SR fif 23
Fluent J SST k - o Jitd WA Y, XF L4387 T A 6] AL
T AN R T U ATLIE e P e e M s R i A W e

I AN R 222035 X KU ML R Jr v AT 1
WFFT , A I L B G I I 5 EBUERHLSE . Oerle-
mans 45 A1 X4 U R 4 B W R SR AT T B
B, MRS AW - 2 BAVO AR BT R0 e 48
Vi FE 2R A M 1 AE AR A Bt S AT T A B R R, Bl i
FEGR M e M 4 SR i 4, MR S R AIC AT A 3. 2dB, 3¢
HR[ 18 1% NACA0012 3 R 47 R 4 4T4L, H: 2 a1t
TS W] AR T S (g MR 7S R, B SRR . 2L
SERITE AR IR B S B AT W RO .

X IR BOBFSY , BLA AR 24T 3T KA gh
GBS SCE R B/ W By H G 38 R S Bl W 7S Y 52



o # BE

# N T B’

2020 4

M), WACAS SR I 0 38 A 1 3 2 40 B R s 4 Y i
eI AR, ISR CFD 454 FW - H AR K
BAF Y I s B A 5 3R AR A A h M B M MR s
Fit o
1 SzhEERETE
1.1 3y BERIEE

L% (¢) A 0.25 m (1) NACAO018 F2AEUE Ky 3k
Y BN 0. 2¢ AYRIPETE B35 1 e T BE 3
RIRTZ 0. 75¢ MM b, il 1 firs, K, ok
R AL A B B R R St i R e T S A |
FREFY HEA e o

c

Bl BRRITEAR
Fig. 1 Schematic diagram of the airfoil with elastic flap
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Fig.4 Receiver point distribution of noise
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