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Abstract

The Air Force Research Laboratory and Space Command are developing a quick turn-time booster demonstrator for the full scale Affordable Responsive Space (ARES) system.  Part of this effort includes a comparison between different operating approaches that will yield significant variation in aerodynamic heating, material selection, and maintenance approaches.  All approaches utilize a common ascent phase with a return to launch site terminal phase with trajectories developed using POST II and thermal analysis using MINIVER and SHABP.

The first approach uses rocket engines to provide a “push” back to the launch site.  This method requires the most fuel; however, nearly all Thermal Protection Systems (TPS) are eliminated.  Therefore, the vehicle designer has the most flexibility with this approach.

The second approach uses a straight ahead descent following a constant glide angle followed by a jet engine fly-back to the launch site.  This method has the highest aerodynamic heating and requires significant TPS; however, it is very robust and reliable.

The third approach uses a high speed turn during descent followed by a jet-engine fly-back to the launch site.  This method has moderate aerodynamic heating; however, significant TPS is required.

