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Å Founded in 1987

Å Privately Owned

Å 75 full-time technical staff  (chemists and engineers, 24 Ph.D.s)

TDA Research, Inc.

Wheat Ridge Facility

Golden Facility

ÅIdentify opportunities in collaboration 

with industry

ÅDevelop technology with funding from 

the U.S. Government

ÅSecure Intellectual Property

ÅCommercialize technology through spin-

offs, licenses, Internal Business Units

Å50,000 ft2 offices and labs in the suburbs 

of Denver, Colorado
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Wildland Fires

Å Ref: Ahrens, M. (2013) Brush, Grass, and Forest 

Fires, NFPA Fire Analysis
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Annual Death Toll of Wildland Firefighters

Å Annual death toll for wildland firefighters runs around 20-30 per year

Å Most recent incident (2013) ï19 firefighters died in Prescott, AZ

Å Cause of death due to inhalation

Ref: Wildland Firefighter Fatalities in the United States: 1990-2006, 

National Wildfire Coordinating Group report PMS 841 August 2007
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Burnover

Å Situation when a firefighter cannot outrun a fire

Å During the Little Venus Fire, a firefighter reached out of his 

shelter to photograph the burning forest



Fatalities Due to Burnovers

Ref: Wildland Firefighter Fatalities in the United States: 1990-2006, 

National Wildfire Coordinating Group report PMS 841 August 2007

Å A significant fraction are due to entrapment in burnovers
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Wildland Firefighter Fatalities

Ref: Wildland Firefighter Fatalities in 

the United States: 1990-2006, National 

Wildfire Coordinating Group report 

PMS 841 August 2007

Fatalities 

due to 

burnover
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Inhalation Hazards Include:

ÅParticulates

ÅFormaldehyde

ÅAcetaldehyde

ÅSulfur dioxide

ÅCarbon monoxide

ÅSuperheated air

ÅSCBA too heavy 

ÅNeed small portable device that can protect the 

firefighter against inhalation hazards, especially 

superheated air

After a burnover

Courtesy - MTDC
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New Fire Shelters are Better, buté

Å New materials can withstand 
direct flames (older ones 
couldnôt)

Å Flame temperatures 1,472-
1,652ÁF

Å After 7 seconds of flame

Å Outer surface 376ÁF

Å Inside surface 187ÁF 

Å After 18 seconds of flame 

Å Outer surface 590ÁF

Å Inner surface 318ÁF

Å New Generation can withstand 1 
minute exposure

Å Old-style shelter burned through 
in 15 seconds 

Å Internal air temperature can reach 
²350oF 

Å TDAôs LungSaverTM can protect 
the lungs against superheated air

http://www.fs.fed.us/t-d/pubs/htmlpubs/htm06512322/index.htm
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TDAôs LungSaverTM Device

Å Current ñbandanasò do not 
adequately protect against 
superheated air

Å TDAôs LungSaverTM

Å Cools superheated air to 
temperatures that are safe to 
inhale

Å Can incorporate a low 
temperature catalyst to oxidize 
CO

 

 

Portable fire shelter before and after 

deployment
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Fire Shelter

Courtesy - MTDC
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Radiant and Convective Heating during 

Deployment
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Performance of New Shelter

Å Measured ñriseò in temperature, not actual temperature

Å Actual temperatures inside new shelters can be > 350oF

Courtesy - MTDC
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Objectives

ÅDevelop a compact, lightweight heat exchanger 

that can:

ÅProtect the firefighterôs lungs against breathing 

superheated air as hot as 600oF

ÅWork for at least 10 minutes in continuous use (for 

escape, and hiding in a fire shelter during a burnover) 

ÅNot require any consumables

ÅHave the capability for incorporating an optional CO 

oxidation catalyst 
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Design of Test Chamber that Holds 

TDAôs LungSaverTM

ÅComputational fluid 

dynamics calculation 

done at TDA to design 

test chamber

ÅEnsures uniform flow 

around breath cooler

ÅSimulation done using 

SolidWorks 

Test chamber 

(insulated 

during use)

TDAôs 

LungSaverTM

(inside)
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Testing with ABMS

ÅAfter testing in the 

laboratory at TDA, 

tests were carried out 

using an ABMS 

(Automated Breathing 

and Metabolic 

Simulator) 

ÅLungSaverTM prototype 

tested
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