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The Analyses of Dynamic Characteristics and Flight Test Results of
Airship Throughout the Flight Test

2O, Y B

o, &4 o, Ol L =

{Gui-Aee Woo, Jong-Kwon Kim, Kyeurmn-Rae Cho, and Dae-Woo Lee)

Abstract : For decadss, airships have being developed in Europe (eapecially German) and America. Airships are planning to be used
for advertisements and airliners as well. In Korea, KARI (Korea Aerospace Research Institute) iz developing stratospheric
sommunication airship and the similar research iz carried out in Japan. Among them, Zeppelin of German hag the cutting-edge
airghip technology with Zeppelin NT. In this paper, the flight performance and stability were evaluated by comparing mathematical
theory and the real test. The stability was examined through dynamic modeling and assured by designing controllers at sach flight
mode. Elevator angle, rudder angle, magnitude of thrust and tilting angle of thrust vector were used as control inputs. Morsover, after
measuring the airship velocity, flight direction, magnitude and direction of the wind, attitude angles and trajectories of the airship at
sach flight mode, the results were compared with the simulation. To get the reasonable data, low-pass filter and band-stop filtsr were
designed to get rid of the sensor noize and engine vibration. The test was accomplizshed at cruize mode, turning mode, and
deceleration. To conclude, with comparing the simulation data and flight test data, it could be known that the dynamic model used in

thiz paper was reasonable.
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Fig. 1. The coordinate systern of airship.
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Table 1. The configuration of gondola.
T Rk
G450F0 TCh-50

HYUE 010
R5232C interface

45cc 2 cycle gazoline
Max.: 10,000 rpm

Max. 1 32P8 25200125
THEEA =
DAVIE anemomster
Direction : 0°~360° (16 phase) ANYRF 2 4GHz Modem
Velocity : 0~78mfs 10mEMS, 1Hz
Accuracy : 0.1mf, 1°
Ho]E] F£4 BE GPS

Data Receive board R3232 Singls Wireless GPS

F 2 A BEAY Rl
Table 2. The materials of test airship.
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Table 3. Weights of each parts.
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Fig. 4. The thrust test results,
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Fig. 5. Monitoring environments.
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Table 4. PWM of recerver channel.
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Tilting -90° 1280-1624
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Fig. 6. The outline of monitoring program.
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Turmn-2 634 m 30 zec
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Table 6, Maximum and minimum aceeleration.

Flight type Case Mazimum Minimum

. 1 562 mis 263 mfs
Deeceleration

2 475 mis 1.55mis
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Fig. 20. Thrustand tilting angle at deceleration.
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