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The Huygens probe, part of the Cassini mission to Saturn, is designed to investigate the atmosphere of Titan, Saturn's largest moon. The passage of the probe through the atmosphere is controlled by the Descent Control Sub-System (DCSS), which consists of three parachutes and associated mechanisms. The Cassini / Huygens mission was launched in October 1997 and was designed during the early 1990's. The Huygens probe is due to arrive at Titan in January 2005.

In the 10 years since the DCSS was designed much has changed: the knowledge of the Titan atmosphere has improved, parachute inflation analysis tools have been refined and the entry conditions of the probe into the Titan atmosphere have been revised. As a result, the original analysis of the DCSS operation has been revalidated.

The entry trajectories have been re-modelled using the modified entry conditions and atmosphere models. The new modelling exercise has included multiple Monte-Carlo runs of the sequence in order to investigate not only the suspected worst case trajectories, as analysed in the original development programme, but the complete envelope of entry conditions. This modelling approach, enabled by the increase in computing power over the last decade, has allowed the real worst case conditions to be identified and their probability of occurrence to be determined.

The parachute inflation loads have been remodelled using a tool which represents the current state of the art. The new loads differ from the original design loads but have been demonstrated to be acceptable for the overall mission.

During the original development, limited testing of the dynamic stability of the probe during entry was performed in order to determine the dynamic aerodynamic coefficients (Cmq). This type of testing is very expensive and it is very difficult to determine the coefficients precisely from the data; as a result the uncertainties assigned to these coefficients were large. The latest computational tools incorporating fluid/structure interaction have been used to determine these coefficients analytically.

This paper describes the analyses performed in the scope of the Huygens mission revalidation and the ensuing predictions for the mission.
