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The effect of time lag on the stability of HOPE model
in a Dynamic Wind Tunnel Test

Toshikazu MOTODA" , Shuichi SASA™
Masaaki YANAGIHARA®', Taro TUKAMOTO

ABSTRACT

The first dynamic wind tunnel experiment of the HOPE 16% scale model was con-
ducted in 1992. In one experiment, the motion of the model plane became unstable
when the elevon deflected suddenly and enormously. The mode change from altitude
control to attitude control caused serious elevon deflection, but the attitude control
system was theoretically stable and still worked at that time. The problem is that the
unstable motion happened in spite of the theoretical expectation of stable model mo-
tion.

The effect of time lag of the control system on the stability of the HOPE model
was investigated using a Nyquist diagram and computer simulation. The aerodynamic
data of the static wind tunnel test was used for these analyses. The time lag required
to make the motion unstable was derived from the Nyquist diagram, and the results
were confirmed by numerical simulation based on a linear motion equation. Also,
non-linear simulation showed that the stability of the system is affected by non-linear
characteristics of the model plane.

Key Words : Nyquist diagram, time lag, simulation
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