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Carbon nanotube (CNT)-based materials have the potential to revolutionize the design of future aerospace vehicles. CNTs exhibit Young's modulus of over 1 Tera Pascal and tensile strength of about 200 Giga Pascal; are about hundred times stronger than steel but at 1/6th the weight of steel. CNT’s have thermal conductivities of the order of 3000 W/mK in the axial direction, (seven times higher than the thermal conductivity of copper). Perpendicular to this direction the thermal conductivity is (XY W/mK), essentially an insulator. Carbon nanotube materials can also be conductors, semiconductors or insulators and can have piezoelectrical properties suitable for very high force activators. Composites made of CNT and other nanostructured materials may benfit from these remarkable properties 
Owning to the strong research and development programs in nanotechnology and Thermal Protection Systems (TPS) at NASA Ames, conceptual studies have been undertaken to determine if new, nanostructured materials, composites of existing TPS and nano structured composite fibers could be designed to provide new, better performing TPS than currently available. To this end, we have studied various heat shields, with assumed multidirectional thermal conductivity in existing TPS materials.  Understanding that the properties quoted above are for CNT’s at the nanoscopic scale, the enhancement in thermal conductivities for composites was assumed to be only a small fraction of those quoted above. The TPS studied included Sharp, Ultra High Temperature Ceramic (UHTC) leading edges, appropriate to out of orbit aero maneuvering, probes, large heat shields for Mars Aerocapture vehicles made of Silicon Impregnated Reusable Ceramic Ablator (SIRCA), Carbon-Phenoic (CP) on a Neptune micro probe, a carbon -carbon for a high speed sample return capsule and CP for a Titan nanoprobe. We report on these conceptual studies, which show improvements in TPS resulting from the possible use of nano-structured materials for some cases, while others do not.  
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