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A new category of small aircrafts called LSA (Light Sports Aircraft) has been popular in the world.

LSA is regarded as new basic aircraft not only for beginner’s flight training but also engineering

educational fields. For beginners, easy handling of flight should be important and it is required to

establish the quantitative evaluation methodologies of flight handling qualities for the aircraft design. In

this study, measurement system of-flight control and-motion of the aircraft were installed in a motor-

glider which specifications are almost-same as LSA and relationships between flight control and-aircraft

motion on basic maneuver. In addition, relationships between aerodynamic derivative coefficients and

flight handling qualities were clarified by sensory test with flight simulator.
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Table 2 General pilot comment to flight quality
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Table 3  Specifications of HK36 Super Dimona

Overall length [m] 7.28
Overall width [m] 16.33
Overall height [m] 1.90
Chord length [m] 1.00
Wing area [m?] 15.30
Aspect ratio [-] 17.11
Empty weight [kgl 568
Maximum takeoff weight [kg] 770
Engine output [PS] 117

Cruise speed at 65% (1,800 m TAS) [km/h] 196
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Stall speed, airbrakes retracted (CAS) [km/h] | 78

Rate of climb (ISA SL) [m/s] 5.4

Glide ratio [-] 1:27
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Table 4  Stable differential coefficient of test value
RERfE | R | RBE | RERE | RUBRE
1 2 3 4 5
Cm, -3.00 -1.80 -0.89 -0.40 -0.20
Cy, 1.00 3.00 4.27 6.00 8.00
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Table 6 Modification of aerodynamic parameters

Before After
wsp[/s] 5.33 6.76
Gspl—] 0.85 0.68
Cm, [/deg] -0.89 -2.21
Cp,[/deg] 4.27 3.55
Cwolm] 1.90 1.40
Con[M] 1.21 1.40
by [M] 11.00 12.00
Awl—=] 0.64 1.00
AR, [-] 7.07 8.57
Sw[m?] 17.11 16.80
Cro[M] 1.33 1.35
Cyn[m] 0.81 0.70
be[m] 3.46 4.40
-] 0.61 0.52
AR([-] 3.24 4.29
S, [m?] 3.68 4.51
A 0.60 0.92
Veus -] 0.20 0.22
1,[m] 4.38 4.80




8
//

7

6 /)’

4 /

Short-period natural frequency wsp [/s]

/
3 /
9 A Before
improvement
1 ® After
improvement
0 | | |

0O 02 04 06 08 1 12 14 16
Damping ratio Zsp [-]
Fig.14 Modification of wg, and {y,

6. #Eim

1) N2 OBRFHIRB N T, Bt Lo S ICBT 5
HHEE A8 572, B JIRZERRICEMEE & & bk
MR P ERT 22 21280, RITHOBENEE
KO RBETUFT D VAT DEBE L. TORRE,
Z2 I ERE O IRZE ) & OF A RIRSC, AW, REH
T— RBPEFHRE L 72072,

2) /NRURZERE OB BT 23 &2 AT 0 729, 22T
FREICER L, BRERBRZIT 72, ZOFERCy,, C &
BHED LT S OMICIEm W EZF 5 2 & 25FE
Pahiz. ZOENSZENWREC,, , C i, MViffizE
BEICB T D PLEDE U SO LT S0fE &k
NG5 Enbinoi.

3) ZOREREREX, 774 b Ialb—%—ETHHA
LI/ NS DRRF R T A —F — % RS 52 LT, b
FATEHE Lo VBRI T D F IR T

4) AL, EHEE L 72D X O et Lo S 2K
T HENMRBOBREEZ RO Z L 0dETH L. F
7o, ARNIHEEENIZE L CORITIRE L2, FUEEhd
EUBRMEO LT 3L EDL ZENHETH .

ZE X

1) MpER—8, KBRS, WRBHE, MzEsrisAM,
FORRFHlE (1982)

2) WRET-A, BATIFOEE, HARZERNHES (1976)

3) G. Cooper and R. Harper. The use of pilot rating in the
evaluation of aircraft handling qualities. Technical Report
TN D-5153, NASA (1969)

4) FHsE =, MUZEBEORAT I L, ARALHIR(1976)

5) Michael V. Cook, Flight Dynamics Principles Second
edition, Elsevier (2007)

6) MILITARY SPECIFICATION FLYING QUALITIES OF
PILOTED AIRPLANES [MIL-F-8785C] (1980)

7) AIRPLANE FLIGHT MANUAL FOR THE POWERED
SAILPLANE HK36TTC

8) Crossbow NAV440 Series User Manual

9) MICRO-EPSILON, Instruction Manual wire SENSOR WPS
Series

10) User Guide And Specifications NI USB-6008/6009

11) AREEERERAEZE S, FRERERAE N 7y

7, (1973), A BH-H0E



