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Analytical and Simulation Studies on the Height Control System of
Flying Test Bed

(D) On Some Problems

By Yuso HORIKAWA and Tadao KAI

For a purpose of studying the fundamental problems of VTOL operations for lift jet type
VTOL aircrafts, Flying Test Bed (FTB) has been developed at National Aerospace Laboratory.
The analytical and simulation studies on some operational problems of the height control system
of FTB are presented here. The simulation studies have been done with a flight simulator
consisting of an analog computer and a simple fixed base cockpit, and criteria of these studies
were not based on the Pilot Rating System but the quantitative analysis of simulation results.

Operational problems which were analyzed and these results are as follows.

(I) Safety problems when one engine out in flight: The upper limit of hovering height for
safe landing is shown with touchdown velocity as a parameter of thrust to weight ratios.

(II) Effect of transient response when redundant triple systems change over from the normal
system to the standby system: It is desired to set the changeover level within 30% of SAS
authority and less than 0.5sec changeover time to avoid a large effect,

(III) Effect of attitude motion on height control: A pilot can keep height within + 1 meter
in the deviation by simple pilot operation at normal hovering flight.

(IV) Effects of nonlinearities: The nonlinearities exsisting in the height control system do
not make the system unstable, but introduce some difficulty into height control. In spite of
that, the simulation results show a pilot’s careful control lowers these effects.

(V) Effect of vertical gust in flight: The gust brings little effect on height control because
of little vertical aerodynamic damping from the framework of FTB.
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