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Analysis on Flight Dynamics Characteristic for ELA-07 Autogyro

Ma Cunwang, Lin Qing, Cui Yueli, Wu Weiwei
(Cai Hong Unmanned Aerial Vehicle Technology Co. , Ltd. , China Academy of

Aerospace Aerodynamics, Beijing 100074, China)

Abstract: Compared with similar helicopters, the autogyro has its unique advantages and has been widely applied
in the civilian field. In order to provide theoretical reference for unmanned flight control of autogyro, the fea-
tures, advantages and exiting problems of autogyro are analyzed thoroughly. Based on the variable speed of main
rotor, propeller and airframe. the flight dynamic model of autogyro is built. The ELA-07AGRO is taken as an
sample of autogyro, which is modeled and trimmed; and its stability is analyzed. Besides. the manipulation var-
iables, Euler angles and flight modes are extracted from the flight test data and compared with the results of the
calculation. The comparisons show that in the regular speed range. the longitudinal control of the sample auto-
gyro needs to be pushed forward monotonously; the lateral control needs to be mildly pushed left monotonously;
the rudder is turn to left; the throttle first decrease and then increase. As for the stability of flight modes, the
spiral and Dutch-roll model is slowly divergent, and in the long/short period. phugoid. rotorspeed and roll sub-
sidence modes are stable. It can be concluded that the sample autogyro has good stability.
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Fig.1 Wind tunnel test of the body in this paper
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Fig. 2 Comparison between the calculated

results and the experimental results

PG A SCREPL B L L 2 2 R 7 A4 o —
AR R AT A B I A

Foa Cxa
Foa p=14Cya 1 qaSa €D)
Foa Cza
M, A Cya
Ma ¢ =1Cna (gaSala (10)
M.A Cua

AP A B B 3 A R B BRI A as

FOM T FA Ba BY BRI, AT i CFD 35345 35S, Al

EEEMM ;L WIES KL,
LIRS K 2> WAl 3 B

B3 R B T A 0L A%
Fig.3 Grid for sample autogyro



5 3

L FEIE 4  ELA-07 [ %5

LT SR e B 371

PLAAR O A 1) 224 1 5 R R
ar =LV VE V), (1D

2 HOIEERENEFHTERRE
5

2.1 #HIBEHREENET

A SCLLTEPEF (9 ELA-07TAGRO fE R #EH A
RS, HIE S ZR B8 Sk P I 8 R AR E B, R FH A
AR (BT A8 26 28 00 5 FRARFAND AN VR B 4 N i WL £ S
B =AM B A Sk 1 FE 4 TR .

*1 RO AFRRIEESH

Table 1 Main parameters of sample autogyro

E BfH
M kg 500
75 H kg 2N 275
R AL/ hp 115
HL L T FH/m? 0.7
L& K /m 5.1
IR e HAE/m 1.73
BB 2 Fre K 4/ rpm 2 387
Jié 32 52 0.032 7
EHE A2 /m 4,25
it iZ 4K /m 0.22
et A/ ) 0
EAUNIR 2

K4 ELA-07 H % HER AL
Fig.4 The ELA-07 autogyro
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Fig. 5 Rotor longitudinal control &. forward speed
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Fig. 6 Rotor lateral control & forward speed
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Table 2 Mode under different forward speed
A % fE
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Table 3 The value of control, state and mode under

trimmed condition(120 km/h)
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