2024 4F 4 1
42 B 2 )

Journal of Northwestern Polytechnical University

PO At Tk K 2% 22 Apr. 2024

Vol.42 No.2

https.//doi.org/10.1051/jnwpu/20244220232

BEFNEFEHE SIS

eIl FNAA, MK TE, B, AR, AR

(P EEFYLEIT R T B e RS0, VIPT SAEE 333000)

W E A EFRAIHE, KA CFD 7 ikE 57 AT A FAER | KT T IRk 3T L A=At
G K AR S REAME-FRAGADEE, 9T LB ETFEM R G A DRI R G FRT
BT BIHRIE AT KR A K AR SN BT RREERANIE, EREAW. RETFEMA R
WS 2 /P BT RAECEIE AT IR E T 89 AL AR AP A7 42 R 3G 194, AT 0 A 0.05 B, SUE-F 2B
AR F7 48 VO 3 2T iR > 56.8% 3 ST b K Ak 30 A Fo s KARAR 7 B3 K A 38 5% AL ALK 32 /A
KSR AL 30 A 2000, SUE-TF BARP /4B BT RIS K 60.1%.,

*x #
hESES.V211.52 M ERARERD A
FREEHFVA EEIRZ —, FE R g
HANCPEAR AR R AR . 5 e 3R LA A,
BT 32 B e 3 e il ), 7EIGE AT GRS | Tié
R aE T, 5 DR R RS I =R AL, R EL
gAY BAN AEE T R A A T
HER AN SULY SRy NI BVEX 207 S s = & ==Y
00 7 55 F B, e DLORUE B THAIL R 9 1 A e 1
SR BCSEHRE E L R T B A R, 2
HIWFRRZ 2R, HANCY it &M
Tb YRR SR Y A A U e P R TR R
K Y TINET |5 2% 5% R 2 48 32 S5 15 it oG B 1y
JeREDST ) RN, 25 % H160 BLTHHL B YR XL
RS R, A N E LT R R,
PRt SR B B sl et o Al B EE 08
XTSRS R, BN RS B4
FERE T PEANRF ST, KGRI B0 55 ) 8 R T e/
RS R T ILEE  BE AU AT AT T e/
YRR T A E Z iy, 5o E i
BT S 2 Joy 08 45 4 X BRL 22 OF- S8 1) R BUREME RS e, &
L LR RS R T A IR ARIAIR,
SR, H160 FLFHLTE R I RUZ V- A Y, 45

Y75 B #A . 2023-04-09
EE BN IR (1993—) , TREIF
BIEEE VSR (1993—)  e-mail : 1780131647@ qq.com

R AR TR A RS T3 s #4824 CFD
X E 4T :1000-2758(2024)02-0232-09

HIHLF AT R BT R, BUZR- )R T3
A Ry se i BUGRAf Sy iz T A kAT s,
WFFE e RERAR ey 7R R LE A B0 ] LLARAS: L 3o
JEy BEAF A ARRE S TR P AR S R
TR IEARAR D . ST Kelaidis 557 %HBUZ P
BT I MR JEM T A4, RN TR BT
X IS U - B8 1 B T R R A e 3L/ -1 2
THA LT B3k, N Ph A R CFD
7771 (computational fluid dynamics) 4347 T AUZF
IR/ R AR TS 1 s T Heke ik, 90 A0
T TR R X s/ B T pg s L,
PEAIE A3, 28 SCHR T % B FHBILLZ - 2 4 S,
SRR TR AT SEAR | DR A 06 B XS T THHILL
2 AR B S R TR E ST

ST, AR SCR BB 5 430 B T U2
Fe AR B R, 3 TR R ] 28 0 a5 56 3k 1Y
CFD J5k, HNLAUZ V- A B AL SRR Xf
R R AIHLE K A 235 B F B sl Rt A T i
B o HT T RUZR- A B R Bl R 5T T RUZEF
Jre X AP TR S AN A7 IR 2 8 G 1) R o 1 el
LA, Sy T RO HR S

1 HEHERIGIE

1.1 HETERE
SR AR R B R B U E St 1 3



552 1

v, 45 THHLBUZ A R et o A - 233 -

7 AR AN Sl PR E R X SRR, i
VR M T ERCR AT B, B4 2
FHER 5 LB 30 T AT 2 A5 &
FONBESR THUT 07 B A sh R, Rtk I 3l i 95
T AENER VR T AL e 3E R

BUA TR =4 5E % 75 14744 Navier-Stokes
(N-S) Jr e, 25 [A] 2 BOR ] Z W 25 1] 2 JIOA PR
T PR AR R B B4 N-S Ol

fn %Vd” * iﬂ(Ff -F,) - nds = fQJ - nd

(1)
A
- o - r pV. 7
pu puV, + pn,
W=|pv F, =|pV, +pn,
pw pwV, + pn,
LpE | | pHV, +pV, |

0

n|" 1.
n=\|n| ,J=\f,
n /.

0

Q NFSHIRBITTIRTR , 00 A HlA BT R, n %
LA T B B 3 Tl 2K i e SRINFTE] o SRR p
FEMER w0, w RS,V = (u,,0,,0,)"
FORMXHHREE V. = (u,,v,,w,)" FRTSHAKR 22 %
BB E SRR, H RS T s IR, BUE T
K AT 46 it SR A a , i B A e R S-A AR =
PR e B AR AR AY S RN R 138
1.2 HEAFERIE

Robin BALE 28 ML S8 TP A 7 1k i ik
B ) ROBIN B F5 e 3 AL B AR R, R A
SO T HIEEE R 0.01 F10.15 RS T e/
LSS TIPS YR 1A a5 8, ikl 1
Jiion, vH A R 500 45 AR, R T ik
AlEE,

01T o g GRtFm)

— WHHURITM) o
o A% (1T )
—-— VW (AT

0.05F  /1=0353
=
N
0.0
-0.15 ! 1 )
20 =10 S 00 T0
C,/10
a) =001

0157 o k% UF17M)
— WHHUETMm)
o RE (AT )

—— W& (FiTFm )
0.05} x/1=0.353 o
Q
N
[ 2
-0.05-
ol
-0.15 \ \ )
20 -1.0 S, 00 1.0
/10
b) p=0.15

K1 HLE LR TR T A

2 EANNETEERHESIhFES

21 HEER

HENT FLFHSUZ T R R fEHL S e
MR, Hoh , 2 2% H160 ELIHILAME,
2SR B LM SME . BT H160 EL AL
RATEV- I A FIE R S 30 Jmy , TR T 2
AR NACA0012 327 e 38R FH 2 PE 4L 4% 1
pAgnt 23R B NACA0012 3R XML& A
SRR R R S A T AL AR B SR RS i
T2 AR R A )2 A 38 3 7 B d R R in 3
g Y T ASE 01 38 X6F S 7 R ), %o R T O A 2 [ 2
Fi7 , A% B2 R 300 T,

ELFHHURDSUZ T R 14 L] B 3R 18 R A% 4n 151 3 il
Bl 4 i, WE Rl FEF AT R R4, H
i R R TR R b, TR R S
HAE R T Hh (BRI T 820 o

HENT T RTINS L Y B2 A 7 LS
AU /NG A B ) SR ST R AREATD 3 5 R B BE R
RERIEAAH S WAL S B, 27 i )25 R L]
T WA WK 6 s, B2 24 Nk 1
BN o



.234 - [ A N AN

542 3%

B2 XPRRAE A

K3 WUZF R ETHIL

K4 XUZF R A 1 R A%

YREPE TR

¥ R
o —o— HZVR
W
&
R
g 4
&
0_
L . —4 | |
-6 -2 2 6
o /()

KI5 PRI R A RS 00 G & i 2k

Klo 2L AER I R4

£1 EREER
gl HEA/(0)
LEFRE 0
TRETR -5
R -2.9

3N UL AR TR T RS T
BRI FEHLE SR AER TR R R ATk b T
(FEFPL ST ZREL €, =0.006 4) B B S sh 4 v i
YRR, T IO ARSI, FEMRER A SR
SRR, AR AR PL B TR, PR RFRT G
JEAAS (R#ELE w=0.19) , TF5AS [F3 £ F 19 B T
LRt
22 RERT CRETHNE LRSS

MG AT IR | BES R i 5 (R &5 F 2, 5
RN A 248 . AT AT TSI RaE R 1Y
RIRA RIS A SRR, PR35 SUZ - B X &

ARZS B B L ) i P A VR AL,
2.2.1 REWHITFREAT N5

[l 7 S~ R AR 0 B 2 LA Ak (RN ) 5
RIEXTRAGS) o HATHEL /DT 0.1 B, BN T
S RATIRAS LR BRI S FEAFAE SRS O, X
5 D B AL R Z AR AL, T AUZ - A B A
I AEACAIXT N mTHE LR 0.05 B, BUZ - AR
100 34 L BA 2 R /)N 56.8% , 3% B X2 - 2 A 7l
RS G I AR MR e M, YT b R T 0.1
B, B2 FOBLUZ 8 AR g e R AR

14r —=— PR
—e— W FRMA

SFRAFW A / (N-m)

0.00 0.10 0.20
u

K7 P RAR I AR A A Al

SRR S S T AR ARG, 2B F
Ik, B 8 PRI IRk ARk, AEid
BORET FRITAAAERL PR BRI 1R AT
FURHD S FE SRR, T XUZF R T AN
Kl 9 SR LT I Bl ik LS e 2k, T
SETPRIVIE AR TR, W LR
FPFRE T SR I R R
AR BT A PR AR BL ., AR
OB 207 B, Hir i Lo 0.05 R SUZ TR Tt
JI TR 55% , FWIRUZ V- nl L o 40 il e 38/~
FE PR s R AT R A BT LA R E T

PR R TR b
HUHE AR, nl& 10 TR, R RATIRES



%2 et 5 ETHHLRUZF AR S A - 235 -

T, EEFR TIORGOS AR RO, (A XUZ - FEH Y g e A
FETT N RN, PR FR T NBAER  TRREFE ., SUZFRM TR &R
AEEA I LR R, fERTHELE N 0.05 a4 B HEWDE R T L TR FRZER S TIE, B
W, LJEFRE T M, R T m E AR EE R i — R E

P r RSP [ = LEFE
0 e WETIE N s REEE 0  FRFR
z & & 2
R R R
& ia g
S-10t =
i i i
gl
200 0.10 020 ) 0.10 0.0
u i
K8 RISk AR B9 THTHhBERTE AL B 10 ETFEFRTIT SRR sk
222 RIS B, PR T RS (u=0.19) , TEL 2 105 4k 45 7]

11 R T BRI S, R SR P8 ALV AT 0 I
TR, AERERET SRR T A HCRE R R PR, SBOP RIS
it TR, (EIGHAT CRA T (1=0.05) JEHIER K,

LS G0 S R 5 P F. S BKHT

b)  u=0.05 ¢ u=0.19

BT AS[RIRTEE T, D i X o 5 ) 8 B2 A1 B ik 141

AR LE T HOBL S R PE A A 12 K. ARSI e 6 R
R AEBEPRA (u=0) T MR RMR AR (w=0.19) , He LRI 1R 44, ¥ FE 1 & 5 )
B R BRSO, EIREIOR B
A (n=0.05) ¥ R R P2, P b & 1

JiviB 500 =100 300 JES: 500 =100 300 JEH: 500 =100 300

T G @&

a) u=0 b)  ©=0.05 ¢ p=0.19

B 12 ANE#GE T LS R E a6

P 13 A AT CIRZS (n=0.05) B BRIER WSRO, X T =R IR R, 34k, b
LK, ZhERER T, PR R LRI, SRR SRR o R R R (R
SRECERIE T IO, SURMH N SRR R PR T LR R, LR T
R TRUZF AL F 2 Rl Thes B, T THIMIL R RN,
JEPRARZ PR B, Wik N R PR &



- 236 -

[ | A S VN

2
&3

542 4

e

b)) WEPR

(R HCHIT CARES (n=0.05) , GhTi] i
F A3 04 Bk P

23 KiBFRETHNEFEESHFES
FESEG AN A %R BB, ETHHLAR TR A AR

&V IZRE T FRAE S K, FECF RN 13 5 5%

N, A E TR R E R, AT TN

[R5 RS T e R B ek, R U2 - 2 ) U Xt
AW ARSI BN ] e e Vet A AL
2.3.1 RRE#EAT-FRATASH

&l 14 S~V AR g 6 Bl 38 £ ( HLER I £ ) 254k
I FR ML, M43 f /N T 1000, BUZ -2 A2
TR B 3 FE AT, 230 KT 100 1), L2
JE R IRFAT 73 ARk 3 4 X Bk /) T L) F B2 AR A
SE L PSR R B 5, H S RO R SR, i
£ 20°1F, WUZ - B2 (9 6 00 7 46 L B2 7 2 1 R
60.1% , 3 B BUZ - B 44 AU ] LUSE 2% - B8 2Kk 3, #h 58
B2 A RS YU R TIRL

SRR 35 5 R AEA DG, #E— 24t
T IIReE &l 15 BRI SR ) 4 b
AR AR — B, A LR Z O SUZT e 2k il
AR, HEeRF R, #— Lo i U2V 2
BT 1 R fA AR AR ] 16 S A5 BB
APIE Y CBUNE R AP S WIEY e %
IEREIN 3 PRI RECE 2 P17, T
AR 2E 5 ME AT 3 A FRTH IR
BUAEAR ; FJEFRS REF R AT ) R EE
AR I , e KT R AR T 2 R
S KT 1 FECR R A TR

10 TR [ = HER [ R
- WEFR 20k — WEFE 1.0f - EEVRE
- o FRTR
Z o z = 0.6
>~ = 10 %
b R =
= & + 02
g _
g 10 0_
-0.2
25— 10 20 £ T 10 20 - % 10 20 30
W /) e /) W /()
B 14 AS[ED AT 0 R S8 B 15 ANEHAT RS Bl 16 30T R BRI fh AR AL

HTXEFEN ETREFRZEMNZES,
TR, — R LR TR R A
KT 1R T G2 T AR T 45 1 R R, [RIB F 2
R B KT 1 RACE R iR U2 R B A R
BTN AL, FLAE FH ML 5 220 i i 5 o fr f — 25
e .
232 A
X AN A A R SRR A, iRl 17 B,
AN AR (103 £ ) | BRE TR 2 1 s 1 43
M¥E), LEERTGNCE X SRR AR X

TR K, A A/ NI A RS A B T 7 43 A R a5 K
MAAARAS (20030 A ), B2 7 AR 1 3 AR X
T AR N AR XA AR S | ISP AR I
WM RE R R B A8, SUZ R A EJE R
Oy A5 R R, T 2 R EE T R 4 A oA
KRR, /NIRRT A R —
HE— 2 AT I A T S v AR T R R
K18 s, R AARAS (20038 411 ) , B2 A |
BEVR R LZ R 5, FECFRI T
K. 1 NIRRT REE SRS, s B4,



52 1)

a) A 10°, PR

b) ifE 10°, TR

©) i 20°, R

d A 20° WETR
K17 AR T RIS 5 i

e
b)) WEFR

B 18 WA 200, Ho I T 2 A Sk

OERR TRV R LR MR 2, T2 Rk
FLEVPREARIITE,

(&1 19 S~ B2 v 6] 1T R g 43 A, 90 £ 10° B,
SERF 5 E LT R SRR AR, 3R A
) 2580 IRk, B )2 R ) 25 /K T T )=
FRENZRN, TBARET (2008 4), LJZ
SR R B 2T R ) T R T 22 08008, XN 1 - B A
HESERICH, T TR, R 2T R ) 25
B K X R T K,

el S5 EFHUSUZ T R A RS sl et o bt - 237 -
[ —— VR
-2.5¢ —— LEVR
— FE¥R
& -l
W&
R
H -05
0.5
1.5 . , .
-0.2 0.2 0.6 1.0
Te A5 )
a) MfI10°
_4_
&
W -2
R
H
0_
2 L L L
-0.2 0.2 0.6 1.0
P B A
b)  MA20°

B 19 AFEEAT R Hh I s T 23 A

% B BNV R LA A F B R0, B R T
71 2B S Bral ff AS AL LR, A 20 B, S prid
AT AN L B2, RRFRALZ
TR T ) A B S ol A A AR LA — 2 iR 2T
JE 9 2K A R KT 1 R - F RS
SHPEREAY 22 5702 i 07 SRR SRS Y, R 2
MR FRZEARR L MM EERR
NER, HRFRA LR RS RE R 2 vl BE R %
FL T Y0 E AP IEE 3E 5 T e O AR
TSR AT B, BRAREE i T 1R ALE T T itk B
AR B R T IR A N2
[ HEFR

1.0F —— EEFRE
— FE¥R

0.6[

FIPIES

0.2

—02F

V= 15 25 35
SRRl fa /()

Bl20 AFESEBRB T AT R %

21 ASEBRIB A 12°0F , - B2 AR A 1 o B
RO e A LR Y o == 5 | M = S E= e A1 B FR B2 e



. 238 - iode Tk RO % R 42 ¥

HEL INEE

= J
a) HEFR b)  EEVR o TFREFR
P21 SEBRIEAR 1207, 7 FE AR A I B 73 A S i 2k P

KGN RTINS, 3 & 3B
T T 2 R 40 A5 2], s P8 o S A s

1 22 JySEBral ffy 12° %, - ARSI s 43 ASCHES, T 3T CFD J7 s B9 WU 2 g 50
A5, 3 AV R TSR 3 AARIL IR 2P R gl i A7 T4 o BT R B i A 2 2
SISy S, M TR P RRIORARIIE 122 s e g RO A, BT FILA R 48

R, GAERW, SRR R A AR 8 ) B 1) XUZ R A i , Tl e/ 7 R T4,
BERT, 0 R BRI BAE RN HRORTH ST R B msR e e e, AT AR hy— bl sh o sl g 7
%, KL T 21 2 2 ! /1 Flde R I R B R, 2) UETHEHNT 0.1 B, B FFHLAL T3 3 K AT
RS, B2 R AR 1 AR R AR O, 30K 5 iR B
R THLAE AR 1L, T DU 7 F M 00 4525 Al
4 — FEFR FART BN RTHELH 0.05 B, U2 R R J7 %6 1
BRIk /N 56.8% , 32 A W2 T B A5 R BE A% i 35
- T APIRES T BN AR e
A 3) EFHLA S T MtRET , BTV A
of R,V 5y 2 T 1 LA T R 9 [, 52 ) ELFH-HIL
AmifesE s, M RET R, B2 R AN 1 A2
N —— P BB 5, 2 D A7 A AR, LI R4 1 5
R AU L KA A 2000, WUZE B BRI g A L 22 S R4
K22 SeBRAG 120 F P R AR SR I 140 K 60.1% , 7 BAXUZ - B A5 Y AT L3 5 5 T+ AL
FARE I m TR M
CES

[1] LEISHMAN J G. Principles of helicopter aerodynamics[ M]. 2nd ed. Cambridge: Cambridge University Press, 2006

(2] . BTt A G MR T[], ETHLEAR, 1995(2) « 1-11
NI Xianping. Analysis of some aerodynamic design problems for a helicopter[ J]. Helicopter Technique, 1995(2): 1-11 (in
Chinese )

[3] skEMK, SEAM. EFAPLERBITI M. deat: B Tl ik, 2006
ZHANG Chenglin, GUO Caigen. Overall design of helicopter| M ]. Beijing: National Defense Industry Press, 2006 (in Chi-
nese )

(4] Tak, Awse, /8, % —FPF RIS BRI ShEHRIBTTE[T]. A2 TR, 2022, 13(6) : 116-124
WANG Jian, GUO Gaofeng, YAN Xiaochao, et al. Design and analysis of a vortex generator on horizontal tail[ J]. Advances in
Aeronautical Science and Engineering, 2022, 13(6) : 116-124 (in Chinese)

[5] E&d&, FAM, RS, ATSAERMEERE BTV [1]. M st s iR 242441k, 2020, 52(2) : 288-293
WANG Xinlei, LI Shengwei, LIN Changliang. Aerodynamic characteristics of helicopter with leading-edge slatted horizontal tail
[J]. Journal of Nanjing University of Aeronautics & Astronautics, 2020, 52(2) : 288-293 (in Chinese)

[6] MOEDERSHEIM E, LEISHMAN J G. Investigation of aerodynamic interactions between a rotor and a t-tail empennage[ J]. Jour-



%52 1 v, 45 THHLBUZ A R et o A - 239 -

nal of the American Helicopter Society, 1998, 43. 37-46

[7] GREGORIO F D. Flow field characterization and interactional aerodynamics analysis of a complete helicopter[ J]. Aerospace Sci-
ence & Technology, 2012, 19(1) . 19-36

[8] FMEZR, Bk AR, Bofs B/ Nl EE IR T e S XL Je P R sh e tE sz m [ 1], 25 1w i, 1999, 17(3)
243-250
SUN Zhengrong, YANG Yongdong. Effects of rotor on fuselage and horizontal tail aerodynamics in hover and low speed forward
flight[ J]. Acta Aerodynamica Sinica, 1999, 17(3) ; 243-250 (in Chinese)

[9] BIAVA M, VIGEVANO L. Simulation of a complete helicopter; A CFD approach to the study of interference effects[ J]. Aero-
space Science and Technology, 2012, 19(1): 37-49

[10] RINKER M, RIES T, EMBACHER M, et al. Simulation of rotor-empennage interactional aerodynamics in comparison to experi-

mental data[ C]//75th Annual Forum of the Vertical Flight Society, 2019

WOV, FISC, S, 45 FETHRE W/ it TR G LR RARE® S T )], s g4k, 2014, 35

(3): 643-656

TAN Jianfeng, WANG Haowen, WU Chao, et al. Rotor/empennageunsteady aerodynamic interaction with unsteady panel/

[11

[

viscous vortex particle hybrid method[ J]. Acta Aeronautica et Astronautica Sinica, 2014, 35(3) : 643-656 (in Chinese)

[12] FAURE T M, DUMAS L, MONTAGNIER O. Numerical study of two-airfoil arrangements by a discrete Vortex method[ J ]. Theo-
retical & Computational Fluid Dynamics, 2020, 34(1/2) . 79-103

[13] MOSCHETTA J M, THIPYOPAS C. Aerodynamic performance of a hiplane micro air vehicle[ J]. Journal of Aircraft, 2007, 44
(1):291-299

[14] JONES R, CLEAVER D J, GURSUL I. Aerodynamics of biplane and tandem wings at low Reynolds numbers[ J]. Experiments in
Fluids,2015, 56(6) : 1-25

[15] Broase. JETHEh 8l A s AT AR Sc g mise [ D], re ot B st AR K%, 2019
CHEN Yongliang. Experimental study on the distributed electric propulsion aircraft[ D]. Nanjing: Nanjing University of Aeronau-
tics and Astronautics, 2019 (in Chinese)

[16] sKkPK, MHIES. HEAO0GR A R s i B Ush e S5 [ T]. TR T35, 2019, 36(10) : 244-256
ZHANG Qing, YE Zhengyin. Computational investigations for aerodynamic characteristic analysis of low reynolds number doubly-
tandem wing configurations[ J]. Engineering Mechanics, 2019, 36(10) ; 244-256 (in Chinese)

[17] KELAIDIS M, ALLONGUE M, LEYDER S. The biplane stabilizer of the H160 helicopter-design & development[ C] //The ERF
42nd Annual Forum, 2016

(18] Ahaxilt, PNV, Mok, 5. BUZFEXTIER R TIa i LA I [ 1], BIHHLEOR, 2021, 210(4) : 1-6
SUN Huixun, SUN Pengpeng, LIN Yongfeng, et al. Analysis on the suppression mechanism of biplane tailplane to rotor/empen-
nage aerodynamic interaction[ J]. Helicopter Technique, 2021, 210(4) : 1-6 (in Chinese)

[19] BLACHA M, FINKA, EGLINP, et al. “CLEANSKY2” ; exploring new rotorcraft high speed configurations[ C] // The 43rd Euro-
pean Rotorcraft Forum, 2017

[20] VELDHUIS L. Aerodynamic installation effects of lateral rotors on a novel compound helicopter configuration[ C] // The AHS In-
ternational 74th Annual Forum & Technology Display, 2018

[21] frled, 75, Hvile, . BT RURTERAMESE R 2 AU THIL RATIEREL ) ). A= 3l i, 2020, 35(4) : 815-822
HE Xiaoping, HAN Dong, YANG Kelong, et al. Flight performance of compound helicopter with twin propeller[ J ]. Journal of
Aerospace Power, 2020, 35(4) . 815-822 (iin Chinese)

[22] RAYMOND E M, GORTON S A. Steady and periodic pressure measurements on a generic helicopter fuselage model in the pres-
ence of a rotor[ R]. NASA TM 2000-210286, 2000

(23] &M, B, w6, LR S THish s LTI 1], DI ~#2#4, 2020, 37(1) : 98-104
YUAN Guangtian, HUANG Peng, HAN Yixin. Mechanism of flow separation induced by aircraft wing-body interference|[ J].
Chinese Journal of Applied Mechanics, 2020, 37(1) : 98-104 (in Chinese)

[24] ffl, ZR0UR. AT S TS R T S ik [ M. P22 DAL Tl R i faE, 2012: 116-117
XU Min, AN Xiaomin. Analysis and computing method of aircraft aerodynamics[ M]. Xi’an: Northwestern Polytechnical Univer-

sity Press, 2012; 116-117 (in Chinese)



£ 240 - W odb T ok ko E R

B
°
gl

Analysis of aerodynamic characteristics of helicopter biplane tailplane

SUN Huixun, SUN Pengpeng, YANG Yongfei, YUAN Mingchuan,
FAN Feng, LIN Yongfeng

National Key Laboratory of Helicopter Aeromechanics, China Helicopter Research and Development Institute,
Jingdezhen 333000, China

Abstract; To analyze the aerodynamic characteristics of helicopter biplane tailplane, computational models for heli-
copter biplane tailplane and monoplane tailplane were established via CFD. The aerodynamic characteristics of dif-
ferent configurations of tailplanes at low speed forward flight and high angle of attack was obtained. The aerodynamic
characteristics and flow characteristics of biplane/monoplane tailplane were analyzed. The mechanism of biplane
tailplane to improve the longitudinal static stability at low speed forward flight and high angle of attack was investi-
gated. The results show that the biplane tailplane can improve the helicopter pitch moment surge at low speed for-
ward flight by restraining the rotor/tailplane interference, comparing with the monplane tailplane, the pitch moment
of the biplane tailplane was reduced by about 56.8% at an advance ratio of 0.05. The stall angle of attack and maxi-
mum pitch moment of the biplane tailplane were larger, which can enhance the helicopter longitudinal static
stability at high angle of attack, comparing with the monplane tailplane, the pitch moment of the biplane tailplane
increased by about 60.1% at an attack angle of 20°.

Keywords: biplane tailplane; aerodynamic characteristics; aerodynamic interaction; longitudinal static

stability; CFD
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