
What is THERMO-MAN®?
The DuPont THERMO-MAN® instrumented manikin

system is the most advanced life-size thermal burn

injury evaluation system in the world today. It is a

laboratory simulation used to measure the protective

performance of a variety of garments and clothing

systems under realistic flash-fire conditions.

A 6-foot 1-inch, high-temperature composite

manikin equipped with 122 heat sensors, 

THERMO-MAN® is used to test full-size garments.

As a result, factors such as garment construction,

fabric weight, material type, style, fit, and the

impact of outerwear and undergarments can be

taken into account. 

The major benefits of THERMO-MAN® include 

controllable, reproducible exposure conditions;

applicability to a wide variety of products and

industries; and the ability to simulate other 

“real-world” factors such as wind. In addition to

testing the thermal performance of industrial and

fire service apparel, THERMO-MAN® is used for 

qualitative testing of accessory items, including

face shields, safety goggles, helmets, breathing 

apparatus, boots, gloves and even fire hoses.

Developed by DuPont and the U.S. military in the

1970s, THERMO-MAN® tests have been run for a

broad range of suppliers and end users, including

representatives from the petroleum, petrochemical

and chemical industries; electric and gas utilities; the

U.S. military; fire services; garment manufacturers;

and overseas organizations, including Australian

bush firefighters and German, Israeli and Italian

military personnel.

How is the THERMO-MAN® test performed?
The state-of-the-art THERMO-MAN® laboratory in

Richmond, Virginia, uses 12 “Big Bertha” torches to

engulf the instrumented manikin in a simulated

flash fire. The THERMO-MAN® system is designed

to offer a range of heat fluxes (from 1.0 to 3.0

cal/cm2-sec) and exposure times (up to 20 seconds).

The data acquisition system for THERMO-MAN®

records a temperature profile of the 122 sensors 

at half-second intervals.

Data are collected from the sensors both before and

after the flames, measuring the heat transmitted

from the flames through the test garment to the

surface of the body. A sophisticated computer

program then predicts the amount, degree and

location of second- and third-degree burns a 

wearer might sustain if exposed to a similar flash

fire. For each set of conditions, multiple test

exposures are conducted to achieve a sufficient

level of statistical significance.

Actual flash fires are unpredictable and can be

more or less intense than the conditions created

during manikin testing. That’s why THERMO-MAN®

testing is usually performed over a range of heat

exposures, from moderate levels to the level

required to tax the protective properties of the 

garments or systems being tested. Using this

approach, it is possible to identify potential failure

mechanisms of the test garments.

What do THERMO-MAN® test results show?
Extensive testing of garments of DuPont NOMEX® IIIA

brand fiber on THERMO-MAN® at a heat flux of

2 cal/cm2-sec over a range of exposure times results

in predicted body burn injuries that increase

steadily with longer exposures, with a tendency to

level off slightly at higher exposures. No sudden,

unexpected rise in the rate of heat transfer occurs,

and burn injury results solely from heat transfer

through the fabric.
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In contrast, although chemically dependent 

garments (such as cotton garments treated with

flame-retardant 

chemicals) provide

some thermal protec-

tion at low and 

moderate exposures,

predicted body burn

injury increases 

dramatically as expo-

sure time increases.

That’s because the flame-retardant chemicals react

and release gases and tars that combine with high

levels of after-flame to increase heat transfer to the

wearer. THERMO-MAN® testing also has been used

to measure the response of different fabric weights

of NOMEX® IIIA. Again, repeated tests at a heat

flux of 2 cal/cm2-sec show that heavier fabric weights

of NOMEX® IIIA provide increased protection at

all exposure times.

How does Demo THERMO-MAN®

compare to the laboratory 
THERMO-MAN®?
Demo THERMO-MAN® does not perform the full

range of testing that would normally be conducted

at the THERMO-MAN® laboratory. Outside conditions

such as cold, heat, wind and rain cannot be controlled

as they are in the lab. Because of these uncontrolled

conditions, Demo THERMO-MAN® results are used for

demonstration purposes only. Demo THERMO-MAN®

provides an oppor-

tunity for more 

people to observe 

the most advanced

flash-fire testing 

technology available

for protective apparel.

DemoTHERMO-MAN®

can provide readily

understandable predicted burn injury results.
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NOMEX® and THERMO-MAN® are registered trademarks of E. I. du Pont de Nemours and Company.
Indura® and Indura® Ultrasoft™ are registered trademarks of Westex.
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This information corresponds to our current knowledge of the subject. It is offered solely to provide possible suggestions for your own experimentation.
It is not intended, however, to substitute for any testing you may need to conduct to determine for yourself the suitability of our products for your
particular purposes. The information may be subject to revision as new knowledge and experience become available. Since we cannot anticipate all
variations in actual end-use conditions, DuPont makes no warranties and assumes no liability in connection with any use of this information. Nothing
in this publication is to be considered as a license to operate under or a recommendation to infringe any patent right.
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Indura  FR Cotton  9.0 oz/yd

NOMEX® IIIA 6.0 oz/yd 

Indura  Ultrasoft   FR Cotton/nylon 10.0 oz/yd
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Conditions
 Laundered and dried 1X
100% cotton undergarments
Heat flux of 2 cal/cm -sec2

Average of three measurements

Test Results on Coveralls
Comparison of NOMEX® IIIA to FRT Cotton

Web Address: www.dupont.com/nomex
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