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Performance Apparel



KeyQuestions

ÅWhat is required to support the development of high 

performance apparel products for military and high 

tech applications?

ÅWhat technical assets are available in North Carolina?



NCSU Center for Research on 

Textile Protection and Comfort  (T-PACC)



NCSU/COT/TPACC has:

·Cutting edge scientific and engineering capabilities  to develop 

advanced textile materials for defense or Homeland Security

·Received the first Homeland Security Grant ever awarded to 

develop a CBRN Firefighter suit

·Laboratory capabilities for full scale performance testing 

protective clothing that exceeds the capabilities of most military 

labs

·TPACC Labs are the first line of support for testing FR military 

gear



T-PACC is the most advanced and comprehensive 

laboratory based facility in the world for supporting the 

development and testing of protective clothing.



Strengths and Opportunities
·Comfort Science

·Thermal Protection Science

·Chemical, biological & 

radiation protection science



TPACC Comfort Research
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Comfort, Physiological, 

& Ergonomic Testing Protocols
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Sweating Thermal Hand

ÅThermal 

Resistance 
(Insulation)

ÅEvaporative 

Resistance 
(Breathability)

ÅHand THL



THL Measured on Fire Fighter Glove Using Sweating Hand Instrumentation



Physiological Wear Tests



Physiological Testing

ÅCore temperature response

ÅSkin temperature response

ÅHeart rate response

ÅBenchmark NFPA study 
correlating THL and 
physiological response 
conducted at NCSU
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Advanced Thermal Sweating Manikins with Feedback for 

Modeled Physiological Response

Comfort Science
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Chemical, Biological, and Radiation

Protection Science



Man-in-Simulant-Test


