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One of the main challenges for any thermal protection system (TPS) is to provide a sufficient barrier for heat generated during descend and to keep the temperature inside the vehicle low enough to support an operational environment for the payload. Typically, this objective is achieved by means of ceramic tiles, silicon based ablators, or metallic systems which cover the vehicle’s external surface.  This paper will discuss the development of an innovative technique for TPS of planetary probes.  The new approach includes transferring heat from “hot” spots to a “cold” side of planetary probes and to reject heat into the ambient environment during the flight.  Such a transfer will be accomplished by using an advanced heat pipe, called Loop Heat Pipe (LHP), which is capable of transferring heat against acceleration and able to work at elevated temperatures. The new approach includes also the use of a phase change material to control the surface temperature.  The phase change material will absorb heat during the peak head loading conditions providing stability for LHP and avoiding a potential problem of drying out of the evaporator during the peak heat load.  It also serves as a safety mechanism in the case of LHP malfunctioning. In such an event, the phase change material will absorb heat and then slowly reject heat back to the environment.  For the LHP design, properties of the metal used for the probe skin, the melting point and the heat capacity of phase change material will be considered together in order to achieve an effective TPS of the probe.  The main results of this study will be presented in the final publication.
