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Abstract

This paper mainly introduces the existing aerodynamic parameter models of Rus-
sia, the United States, and Canada, in addition to considering the effect of gravity,
buoyancy, thrust to the airship. The influence of different acrodynamic components on
the dynamic characteristics are emphatically analyzed. The work mainly includes the

following aspects:

Dynamics model is established. Based on the space coordinate system, the kine-
matics equations and dynamics equations are deduced. The gravity, buoyancy and

thrust suffered by the airship are also analyzed and modeled in this paper.

Aerodynamic estimation methods adopted by the Russia, the United States and
the Canada scholars are investigated and compared. The airship of A-01 is the research
object. On the basis of the Russia’s airship dynamics, viscous and non-viscous aerody-
namic parts constitute the aerodynamic of airships. Non-viscous aerodynamic part is
given by Lamb’ s research results, and the viscous aerodynamic part can be obtained
by the detailed experiment data. Particularly, the non-viscous and the viscous parts can
overlap. Kirilin think that Munk moment and some non-viscous aerodynamic forces
achieved by Lamb’ s method should be eliminated. The coordinate system definition
method of Russia is different with the United States, while it is the same with the Cana-
da’s. In order to facilitate comparison, the aerodynamic results of Russia’s coordinates
are transformed to coordinate system defined by the United States, and then the Amer-
ican aerodynamic results can be obtained, in which the Munk moment is eliminated,
but damping terms related to the angular velocity are not be taken into account in the
American aerodynamic parameter model. The Canada scholars Yuwenli considered all

of the aerodynamics. However, he didn’t remove the Munk moment.

The influence of different aerodynamic components on airship dynamic charac-
teristics are discussed. The approximate linear models of three different systems are
derived from the nonlinear dynamic model under the small perturbation assumption.
The mode analysis method is proposed, and the motion modes of the airship are in-
vestigated. Relative to the Russia aerodynamic model, the American’s aerodynamic
results didn’t contain damping terms, which lead that oscillation mode can’t conver-
gence. While the Canada aerodynamic model contain Munk moment, which reduced

longitudinal disturbed motion of the airship.

The above analysis shows that, different aerodynamic model has different influ-

ence on the airship dynamic characteristic. The research on the airship aerodynamics
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is an important part of setting up the airship dynamics model, as well as the foundation

of dynamic characteristics research, which is of great significance.

Key Words: dynamical equation; unsteady aerodynamic; perturbation ; modal

analysis; dynamic characteristics
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