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*The current trend of extending scientific missions well beyond their prime mission poses many challenges in the design and operation of the thermal subsystem. As thermal limits are approached and anomalies cause the spacecraft to operate in modes not considered prior to launch these extended missions become more reliant on analysis tools. Launched in 1990 the Ulysses spacecraft completed its prime mission of exploring the heliosphere at high latitudes in 1995. Due to the unique science returned by Ulysses the spacecraft life has been extended and operations are currently due to end in March 2008. 

The main challenge in the extended phase of the Ulysses mission is the maintenance of the monopropellant hydrazine fuel lines above freezing. This has been performed through careful spacecraft configuration selection based on the monitoring of onboard thermistors for a number of sections of the pipework. In addition the Ulysses thermal model has been used extensively to predict the thermal response of the spacecraft to conditions outside its nominal design limits. 

Written and implemented in the 1980s the Ulysses Thermal Model is a 400 Node SINDA model run on a VAX platform allowing one steady state solution to be run at any one time. This current work involved a migration of the model to PC ESATAN, the European Space Agency’s thermal analysis code, and the development of an Excel based user interface to enable ease of use among all members of the spacecraft team. Both input and output functions were implemented in Excel to enable quick turnaround times for thermal analysis and model verification.

This paper will outline the implementation and validation of a PC based ESATAN thermal model of the Ulysses spacecraft. The shortcomings of the original nominal model and the alterations required for useful modelling during the extended mission will be discussed. Recommendations for the development of thermal models that cover the complete life cycle of a spacecraft will also be presented.
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