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Simulation Analysis of a Cable-Mount System
Used for Dynamic Wind Tunnel Tests*

Masaaki YANAGIHARA"', Masahiko NAGAYASU™,
Shuichi SASA™ and Takashi SHIMOMURA®!

ABSTRACT

Dynamic wind tunnel tests using a cable mounted aircraft model were conducted
at the National Aerospace Laboratory (NAL) large scale low speed wind tunnel to identify
the aerodynamic characteristics of the NAL Spaceplane. The model was suspended by
two cables and had freedom of motion. Motion characteristics of the model were
investigated using a mathematical simulation model. Results showed both the longitudinal
and lateral motions consist of three oscillational modes, where one of the longitudinal
modes displayed several characteristics very similar to the short period mode of a free
flight model. The other two modes were strongly affected by cable forces and moments,
with one of these being significantly low-damped and having high frequency translational
oscillation caused by cable force. This mode approached the phugoid mode when a spring
was added to the front cable and its spring constant was decreased. One lateral motion
mode was found to have similar characteristics to the dutch roll mode, whereas one of
the other two modes was unstable when the model was located near the center height of
the wind tunnel and the cable tension was low.

Keywords: cable mount, dynamic wind tunnel test, motion analysis
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