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Table 1 Summary of performance requirement indicators
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Table 2 Summary of overall parameters
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Pane =1 ) , )
JEFLHL JEFLHL HIHIL
e ifiﬁ‘i’%/t 46.5 36 36
ML R/ 30.1 23 19.8
RENINZ /KW 8500 8500 8500
EIVIE =4 RENHLAEL 2 2 2
FEINZ/ (kg/(KW+h)) 0.35 0.35 0.35
Bt g 3 3 6
JiEFF A2 /m 9.342 10.38 10.15
eSS R TSI 0.0987 0.09 0.18
TEFANEL 4 2 1
WARTE/ (m/s) 231 231 231
AL T BY/m® 92.91 92.91 —
B /m 27.26 27.26 —
HUE L L 8 8 —
HLEZH HLFEARAS L 1 1 —
BLELEZ K /m 3.41 3.41 —
— NACA NACA -
2415 2415
HLE 52 /m 6 6 6
HLEFSHL HLEHK B /m 30 30 30
W& /m 11 11 11
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Fig.1 Flow chart of hovering weight calculation with/without

ground effect
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Table 3 Flight performance calculation results of mission 1
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Table 4 Flight performance calculation results of mission 2
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Table 6 Flight performance calculation results of mission 4

B 552 . 554
PEREFEBR - - - PEREFEBR - - -
DU XUt e P WU PUERE
S HLE L/t 30.1 23.0 19.8 SEHLE L/ 30.1 23.0 19.8
PRI TR 1/t 5 4 4 ORI T i/t 9 8 8
AR 4.345 2.6 2.6 R 7.22 4.6 4.6
A/ (km/h) 450 450 249 A/ (km/h) 450 450 249
L5542 km 1046 864 164 {E55242/km 1540 1406 316
T 55 i) /h 2325 1.920 0.658 FE558 E)/h 3.423 3.125 1.266
iR km 4043 2928 542 iR km 5751 4566 995
ST /m 9500 9700 6102 SEHITHA/m 8600 8600 4497
figFt/h 4.650 3.840 1317 fiiFst/h 6.845 6.250 2.533
MU /km 2092 1728 329 U /km 3080 2812 632
TCH AT /m 4500 4628 4500 TR AT B /m 2993 2993 2543
AR TH I /m 5194 5106 5195 AR AT /m 3862 3561 3454
I RO 6/ (km/h) 610 550 291 e ROF 6 E/ (km/h) 610 550 291
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8.08 \ 10.93 \ — 9.88 \ 12.98 \ —
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Table 5 Flight performance calculation results of mission 3
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BRI (mss) (AR 1000m P2
966 | 1264 | —

3 {ESSMEED

HERLLIE 55 A AL HERLLSE AT 55 O )RR . 0
AL 0 95 SCREREA TV A1, 74 87 e L Ao 2
UG BRI SR . ASOETF RO 5 5%, SRR LA
BT AT, BT R P A PR TR 4107

3.1 WEEITEIRE

e IR R s i AR 55, TR
HLAY RATHEE KALRE 7 SO 3 B 55, DRI, il e ik
RE I HEbR AN ZS TR HLBRE SR bR E AT 55 BE DA HE A

25 R R R ) ARl A A TR R B ARR N B R
YIG IIRE T , F5 R B 35 FRLOL I [R] 4506 B SO R B (53 %)
G PR PREE IS NP B R BRI R Rk
i ATHFEEPOR UORSE s 25 TP LSRR ) J2 48— I ) P i
KATREMRE ) TR IR S iR RO )
B RS0 A B S T TR AT | 2 SRS N R ) (A
HZIMAE 15

T R ST 0 R R BT 55 AL REPEAN 8 s v A
REAR—, i ok LA BTG T 55 30RE , X FaRsk
REVPAL AR PR A T — b Ab 3L

Xof T 1 ) R AR T S22 T R RE FE A CRREFR AR (EBR R
RS RURE A, IH— b ik

X g

Xof 3 1] R A MR 2 TR RE AR (BB FE AR/
RS REE R, T —A ik an T

X .. .—X

Y — max (2 )
Xnmx - min

P X AR 55 L REPFAG TR ARIE, X, X, 20 AR AT 55
RURESE AR X (1 BEAE AR AR B AR /ME



W R A JE AR S5 R Y v e BLBL % U7 S0 R

11

73 PP BGR R RE PG B AT R R

Ey= [>" X/ IN (3)
X, B N TESMLZS hBERAT 555088 s X, A — TR b B 1 i
FLHLIER BRI HEFRE s N 28 th B R PG 4 A B

73 LA RE PP AR AT F0R Ry

E,= (4)
X, E O BERE ML FHLAIAT 5530008 s X 0 — kA 3RS e
FHHLSIBE T HEARIE ; N A2 LS AL REPEA P8 b B B

55 R AR LR G VPGB AT 2R R
E+E,’

2
K, E A TER LA ZE AT 553086
3.2 WEBEDT

WA B B A SRR A, AT X B R T
Tl . ST R e AL A THERE T 45 3R, 20 B e SRR
o lslisk I Eas i WY R 5 R T 1 BSR4
TR AR 25 LS R RN S A BB TIEAR

RURETPANTRAR (S 1R B L3R 7. ZURBDT FLE5 R I35 8~
TN GEPBEE ST AT 5306, R RN ) . A
PRI A 55 2R X L 18] 2 (Bl A A bR F R AT 5530 RE L 2
T ) PR .

E:

R7 WEEAHGISHR

Table 7 Effectiveness evaluation index
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Table 8 Effectiveness simulation results of mission 1

IEP u %T o SR
PR Bk
Du 0.4408 0.5075 0.4753
XAt 0.3551 0.4449 0.4025
PUERE 0.3374 0.2299 0.2887
DEHTER ARR U A B2 /% 24.13 14.07 18.09
DU AR A3 A BT % 30.65 120.75 64.63
XA ARG PR E R I EE T % 5.25 93.52 39.42
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Table 9 Effectiveness simulation results of mission 2

Zs ik 25 L .

e | o | o
Dufii 0.4449 0.6190 0.5391
XUt 0.3733 0.5349 0.4612
HERL 0.2586 0.2428 0.2508
DU A UL Y 52 7% 19.18 15.72 16.89
VLB AR B RESR (Y 52TH/% 72.04 154.94 114.95
WU RS SRS 4T/ % 44.35 120.30 83.89
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Table 10 Effectiveness simulation results of mission 3
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VU3 AL AU (1 4 T/ % 4.80 3.89 6.16
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Table 11 Effectiveness simulation results of mission 4
EREE B GE
il 0.6060 0.7862 0.7019
XUfTde 0.5268 0.7065 0.6231
e 0.3196 0.2480 0.2861
DT ARR XU ) B2/ % 15.03 11.28 12.65
DU AR B3 A BT/ % 89.61 217.02 145.33
XU ARG BRLE R R EE T % 64.83 184.88 117.79
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Fig.2 Comparison between effectiveness simulation results
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Comparative Study on Multi-Plan of High-speed Rotorcraft Based on Mission
Requirements

Yang Yuteng, Li Zhiquan, Leng Junjie
Chinese Aeronautical Establishment, Beijing 100029, China

Abstract: High-speed rotorcraft can meet the specific mission requirements of aviation equipment in China's complex
geographical environment, and is one of the key research directions of future aircraft. In order to explore the
performance characteristics and mission capabilities of different types of high-speed rotor mechanisms under specific
tasks, this paper focuses on the problem of insufficient equipment required by China's plateau and maritime missions,
proposes the concept scheme of dual-tilt rotor and quad-tilt rotor configurations to meet the requirements of high
speed, long range and good maneuverability. The overall parameter estimation model, flight performance calculation
model and mission effectiveness evaluation model are established based on mission requirements indicators. The
comparison and analysis on different configuration schemes are carried out from the aspects of hovering efficiency,
cruising performance, projection capabilities, maneuverability and other dimensions, thus providing reference for the
future research of high-speed rotorcraft.

Key Words: high-speed rotorcraft; mission requirements; overall design; flight performance; mission effectiveness

Received: 2023-02-15; Revised: 2023-03-12; Accepted: 2023-04-09



