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Modeled Resistance

Background
Cold Weather Clothing

Current high-performance clothing systems that are
designed to assist the wearer in combatting extremely
cold weather situations rely heavily on the concept of
layering in order to protect and insulate. A Joule-
heated, ultra-lightweight material could be a solution to

Design and Modeling

CFCA: Carbon fiber-reinforced carbon aerogel

Design Components Desired Performance

1. Acts as a thermal
insulator

Volume fraction of
carbon fibers

Porosity: pore size, pore 2. Joule heating
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Conclusions

1. The microstructure of a
fiber/aerogel composite can
be modeled and used to
predict resulting electrical
conductivity.

2. CFCA composite may
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Lack of access to a supercritical dryer severely inhibited our prototype development.
We were able to experiment with two less favorable types of aerogel drying which
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q provided useful information about the scalability of processing this material. [
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