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Thermal Resistance of Insulated Fabrics.  
Protect 400 Lining, and Protect 500 Lining Plus. 
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Introduction  
Carolina Performance U.S.A. dba Carolina Protect, is a Fabric Manufacturer with over 150 
years´ experience in textiles, and manufactures highly specialized Technical Textiles for 
personnel protection. 
The Insulated Fabric from Carolina Protect is FR Certified under  

 NFPA 2112 Standard on Flame-Resistant Garments for Protection of Industrial 
Personnel Against Flash Fire. The UL Certificate number is 091613-MH47585.  

 ASTM F 1959 / F Standard Test Method for Determining the Arc Rating of 
Materials for Clothing.  

These certificates are available to clients upon request. 
This bulletin does not detail the FR Properties of our Insulated Fabric, it refers to the 
Thermal Resistance Properties of “Protect 400 Lining”. 
 
 

I. Overview of Insulated Fabrics 
 
Protect 400 Lining is a quilted fabric comprised of three layers: A face cloth, a batting, and 
an inner screen. These materials are quilted with FR Thread, so the FR properties remain 
in all options, but the Insulation Values and Arc Rating depend on the materials used. 
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I. Overview of Insulated Fabrics (Continued) 
 

Protect 400 Lining, as an insulated fabric, was tested and certified by an independent 
laboratory, using as a testing method ASTM F 1868-02 Thermal and Evaporative 
Resistance of Clothing Materials Using a Sweating Hot Plate.  
 
The results produced by test ASTM F 1868-02 are: 

 Thermal Resistance – Rct (m2 x K/W) 
Measurement of the temperature difference by which an object resists heat flowing 
through it.  

 Thermal Resistance – Rct (CLO) 
CLO is a measure specific for insulated clothing. Roughly, CLO=1 is the insulating 
value afforded by a man´s underwear and a lightweight suit. Other conditions, such 
as wind and  humidity can affect the CLO values needed for a garment. 
 

II.  Normal CLO Fabric Values for Different Weather Conditions. 
 

The following chart lists different CLO Values that , according to the test authors, a person 
would need in order to stay comfortable under different conditions of weather, and physical 
activity.  
When a CLO value is under 1, the standard of “underwear and lightweight suit” would be 
too insulating for an adult male to be comfortable. 
 

Environmental temp. 
Resting 
sitting 

Slow level 
walking 

Normal 
level 

walking 

Fast level 
walking 

70°F – Normal outdoors 1.5 0.7 0.4  0.3  

50°F – Normal outdoors 3.1 1.5 0.9 0.7 

30°F – Normal outdoors 4.7 2.3 1.5 1.1 

0°F – Normal outdoors 7.2 3.5 2.3 1.7 

Source: A.Pharo Gagge, A.C. Burton, and H.C. Bazett 
A practical system of units for the description of the heat exchange of man with his environment. 

Science, vol 94, number 2445.  
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III.   Tested Performance for our Insulated Fabrics. 
Protect 400 Lining, using a Shell Fabric of Protect 200 Twill, 100% Cotton,7oz. 
CLO Value= 1.27. 
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III.  Tested Performance for our Insulated Fabrics. 

  (Continued) 
Protect 400 Lining with Vapor Barrier, using a Shell Fabric of Protect 200 Forte, 88/12,7oz. 
CLO Value= 1.98.  

 


