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KeyQuestions

A What is required to suptietdevelopment of hig
performance apparel products for military and
tech applicatiGhs

A What technical assets are available in North C




A I
NCSU Center for Research on

Textile Protection and Comfort (FACC)




NCSU/COT/TPACC has:

- Cutting edge scientific and engineering capabilities to develop
advanced textile materials for defense or Homeland Security

- Recelved the first Homeland Security Grant ever awarded to
develop a CBRN Firefighter suit

- Laboratory capabillities 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 protectivelothing.
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Strengths and Opportunities

. Comfort Science
. Thermal Protection Science

. Chemical, biological &
radiation protection science
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Current Technologies

Kawabata
Evaluation
System

Guarded
) Sweating
Hot Plate

o Comfort, Physiological,
B & Ergonomic Testing Protocols
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Current Technologies
Articulated, [iagm & Infrared
Moving, ife" & Imaging
Sweating|g$
Thermal
Manikin
Physiological
Monitoring
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Dry Heat Flux 0
WetHeat Flux 0
Ret 0
Ret 0
THLO

Dry Component of Heat Loss 0
Wet Component of Heat Loss 0

Prediction Conditions
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Sweating Thermal Hand

A Thermal

Resistance
(Insulation)

A Evaporative

Resistance
(Breathabillity)

| AHand THL




Dewvice Status
Dovico Average 35 ()1 °C Display Variable: [Hes! Flux Genersied ~] ThermDAC
Temperature - [ Oisplay Numerc Values Thermal Data Acquisition and Control System
Control Mode: |Temperature | > [0 Wi
© Master @ slaves 538
Ambsents 577
meterst —— ~] 35.000 °C 8 4
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Pt~ 34.972 °C 9
— 654
o -1 38.414 %RH A
[Frad Prehesrer -] Details 632
Last Test 73
File Name %
Test Type 769
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Test History
846
835
6.2
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THL Measured on Fire Fighter Glove Using Sweating Hand In{
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Physiological Wear Tests
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Physiological Testing

A Core temperature response
A Skin temperature response
A Heart rate response

A Benchmark NFPA study
correlating THL and

physiological response

conducted at NCSU
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Comfort Science

Advanced Thermal Sweating Manikins with Feedback for
Modeled Physiological Response

Measure Physiological Response in
Wear Tests of PPE

Validated
& Accurate

Couple Sweating Thermal
Manikin with
Physiological Model

Manikin Instrumentation
For Predicting
Human Response to PPE
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Chemical, Biological, and Radiation
Protection Science




Man-in-Simulant-Test




