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This paper describes the design and analysis of the Thermal Control System (TCS) for the Space Technology 5 (ST-5) spacecraft.  The ST-5 mission will involve a constellation of three microsatellites in an elliptical polar orbit with a perigee altitude of 300 km and an apogee altitude of 1500 to 4500 km.  Each spacecraft is a spinning cylinder with the spin axis normal to the elliptic plane.  Body mounted solar arrays on the cylindrical sides produce sufficient electrical energy to power the spacecraft.  

The basic thermal design of each small ST-5 spacecraft is completely passive, consisting of electrically conductive thermal coatings, multilayer insulation (MLI) blankets, temperature sensors, conductive thermal isolators and thermal interface fillers.  Due to magnetic noise concerns, no resistance heaters are allowed in the thermal design.  The baseline thermal design has the spacecraft insulated on the top and bottom, with radiators sized to maintain temperatures within their required limits.  The radiator areas are appropriately located on the top and bottom surfaces of the spacecraft to allow heat rejection from components located on these surfaces.  This configuration was selected for its inherent simplicity, and ability to maintain identified temperature requirements with the spacecraft.  Almost all the spacecraft components are contained within the main body of the spacecraft thus promoting more stable temperature conditions.  Three external components are conductively isolated from the SC and have their own thermal design.  These include antenna, magnetometer, and the Variable Emittance Coatings (VEC)s.

 The VECs are a new technology element, which is a specialized coating that can change its effective emittance in response to variable sink and/or thermal load conditions.  The coating’s effective emittance is controlled by a small bias voltage with negligible current.  Variable emittance coatings (VEC) can enhance the performance of a thermal design by saving heater power, increasing margins, and making the design somewhat more robust.  The ST-5 will validate a suite of two variable emittance coatings, one per each deck.

Although the aim of the paper is to convey the thermal design of ST5, attention will also be given to two areas.  The differences between microsatellites and standard size SC in the areas of design and analysis will be looked at as well as any special analysis techniques that were used for ST-5.
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