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Separating Test Technology of Coaxial Rigid Rotor Wind Tunnel

WANG Chang, HUANG Mingqi, PENG Xianmin, ZHANG Guichuan, TANG min
(China Aerodynamics Research and Development Center, Mianyang, 621000, China)

Abstract:In order to carry out the wind tunnel test of high speed helicopter coaxial rigid rotor in 3.2 m wind

tunnel, CARDC conducted a research on the key technology of separating coaxial rigid rotor wind tunnel.

The key technical problems were analyzed, including coaxial rotor transmission, coaxial rotor union,

differential pitch control, rotor aerodynamic performance separation measurement and rotor spacing

adjustment. ¢2 m diameter rotor model wind tunnel test rig, the rotor balance and rotor control system were

developed. The rotor coaxial reverse rotation, coaxial rotor union, differential pitch control and rotor lift

offset adjustment rotor, rotor aerodynamic performance isolated measurement, rotor spacing adjustment, and

other functions were realized. The wind tunnel test verified that the test technology has the advantages of high

technology maturity, high accuracy of data repeatability and multiple adjustable parameters.

Key words: coaxial rigid rotor; high speed helicopter; lift offset; rotor performance measurement

STl P e e 3 e il T E L B U AT 2 Ok
XF B TEHL AT TR Y ] 24 ] I S R RR B ) Ok B
T L E T HLEAS R L RE ) 5 T M AL B 1 RE 4 A5
PR e ROk ELAT R TR SR ) v BT B

S Ak P e 35 R T AT 2R A & (Advanc-
ing blade concept, ABC) Ji 3 i fift D 75 %8 o e 3L A
TG A T ) A AT 2 R b A R
bR RESE A BV VR B AR RO . SR

rfm B H#A:2018-11-11; 81T H #§ :2019-03-08

BEMEE . Ly, 5, T, Email :rotor101@foxmail.com

PEREHE B A T AW & SUE R S s TSN R T
T 30 B Re A T R S Bl D e B XL 3
R R E R A S A Jm T S8 8 BUE 3 & 44
TR AL AR TR R 3 AT R AT R A SR Y
T B, ) S A W e 3 B A Y A TR Y
HOCEORP, T 1964 AF T HR T A Al W1 i
A BFHN TR, 19704F 6 H ,NASA AMES
O 4 RE 28 R 8l ) 24 254 it (N ational full-

SRR : Ty, WO, e, & . 4 g XAl W e 38 KGR B8 AR A5 [T ] R T 2 0 R K 282 412, 2019,51(2) -
194-200. WANG Chang, HUANG Mingqi, PENG Xianmin, et al. Separating Test Technology of Coaxial Rigid Rotor
Wind Tunnel[ J]. Journal of Nanjing University of Aeronautics & Astronautics,2019,51(2):194-200.



%2

B USRI BRI 36 4 R 195

scale aerodynamics complex, NFAC)JH Ji& 12.192 m
AR I A RS ety ) 4 e 38 XTI a6 (18 1) o 3k
90 R [~ :41~92 m/s, ®i#F FE Y [ 0.21~
0.91. 1256 Bk 1 Al D 14 e 35 v 3 TR 1
U AT % R IR 2 i Ay v/ VI U
e R TS GO 4 A R R R AW e N E B Y
HE T A XH-59A J5 BUAIL T 75 B9 A4 b R i 4 R

3K SR RE D i 3 B AR 5 2k R AR B N H T UH-60
J& F1 CH-53E B TF LAY 32 i 38 3% 1 il i1

| 3 £

1 NASA AMES 40 ft X80 ft XUl 42 R~ il i 14 e 32
AR 1 56
Fig.1 Full scale coaxial rigid rotor wind tunnel test in

NFAC 40 ft X 80 ft tunnel

LRI 25 S PR SRR T 2 48 XH-
59A 1Y I B AL , Hh — R JE B HL P T 7E AMES
NFAC FF & 4 AL XUR L 5 i 52, XH-59A 15 7+
BL A AL R 3 56 7 38 56 XU oy 30.8~92.6 m /s, il
HE FEAE LA 0.25~0.45, 56 20 B T HE 3L/ 4k 3E R
gi/ R 2 (B 0 S sl T BESE T OE S AL S i
WRH 7 %8, 345 T EN S, IF 4 th TR E A5 4
2R Aar A ML IR Bh R o

& 2 AMES NFAC Bt £ (1) S-97 2243 5 k%L
FHAUIESE /BB A5 1050 & L e AR 3.17 m, 4
Fb B A1 SRy 0.303™ Z 3K 5 5 A B H B <
WESL 5 0L S sh ke e OB T4k,
TR I XU I B o B & 113.2 m/s(I 35 S-97 k4T
AL . 2013 4FHF e T IR AL 5 T A9 ik 56 A
5 43 AL 3R UL FROIR S 1 e 3L /AL B TR
2015 4F FF i 17 o AU T 1 BUE 3K 50, (R IR 56
AU A K B AT A EOR 19 113.2 m /s fie K A
2o IR 5 A e KO 7 AR SR AR A T
fiff e 1 Tm) RE, AR G B R 5T TR IEAE T R b o

rp [ 22 A3 I 9T S & R b (China Aerody-

2 NASA AMES 40 ftX 80 ft JxUil & 4l Wi 44 @ 38 45 Lt
A IR 3 6
Fig.2 0.303 Scale powered model in NFAC 40 ft X
80 ft tunnel

namic Research and Development Center, CARDC)
19 3.2 m KU S — 36 P  H Y [] 30 8 XU
Fe KB G RUE E] 38 100 m/s, AT 42 4R i 2 Ak W)
Jikg 3L e KRG G BT I PR R . R R
55 03.2 m KU BC £ A e 5 T AL e 32 KU X B 45
AL I H g B3 T R S Al i 3R X X 6 it 5
R4, CARDC JF & 1 A 4 i 35 XL 3] 3 6 4
ARKHEFARBITE L T 5 03.2 m K B /9 3
ot P P L XA S 6 AR I U T g T — 2 3y
W4 e 3 sh AL P

A M T B T 1 3 KR X ) R
KA g8 T Itk W i 3 XTI G P 9 % Y O B
AR KPR O, 4 T BB XU R 45 2R

1 HuNEEERNFLERRES

1.1 EIEFHFAR

FE Al M JE 3 Pl — %o T Tl A 1 A
B, b e B B sk R KU 3 g Al
DO ik A AR Y S i B Y R A S, HL T e AR
V7 22 T AR — 3, T ol ™A A A

AMES NFAC JF Ji (1 4 R~ ey ] e 3%
BR12.19 m, B HE RS HE N 0.83, AT 2
B U1 118 kW A AR i i HLAE R ol T B &, oF
Hil T 1A AR AR IK B b R e LR R . I
WA EA 2 M TAER . © W& B iLE A 2 5k
SEHBER B bR SR e 3 S e B L AL B O Il 45
il s @ WG LI B )& I A 2 0E A | e 3
B P DB AR ARG R L S B . DL L TR AR X AT
o 9 A 0 1 SRR A T U K v s 2R Y 2
Ja—FiiE s 7 K.

Kl 3k AMES NFAC fit £ 1 0.303 4d L iy 3t
PR B /AL B 20 G B NI R o e B AR A
Wzh 262 B HE 1.1 kW By pLE 4t
i F 1 &M% 5 2.2 kW L5l 4% 3 2 48 50 90 i 3L 4L
5



N

196 BMOoR O oa B K Rk OE %

%51 %

Fuselage balance

Sail fairing balance

Lower shaft balance

Lower rotor balance Tail ba;lance

Upper rotor balance Into page

+F, <—l

U haft bal
pper shaft balance "
13 Hedgh Wi e 35 4 L IR 5 IR A i

Fig.3 Interior structure of coaxial test rig
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