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Abstract

The primary design challenge remaining for Deployable Entry Vehicles (DEV) is integration of a
guidance and control system that meets the precision targeting requirements. The aim of this paper is
to develop a suitable control system for Mini-Hypersonic foldable Aeroshell for THermal protection using
Origami, a DEV with rigid thermal protection system panels. A control system using movable masses
is proposed to trim the vehicle at the desired orientation across flight. For this, a MAss Navigation
Algorithm for Deployable Aeroshells (MaNADA) is developed. A maximum controllable angle of attack
of +5.85 degrees is initially found. After implementing a pioneering mechanism for increasing the travel
length, a maximum controllable angle of attack of +9.55 degrees is achieved, improving on NASA’s flap-
based solution. Besides, a method using the movable mass mechanism to reduce oscillations caused by
dynamic instability in low supersonic flight using horizontal movement of the centre of gravity is proposed.



