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TDA Research, Inc.

A Founded in 1987
A Privately Owned
A 75 full-time technical staff (chemists and engineers, 24 Ph.D.s)

Wheat Ridge Facility

A 1dentify opportunities in collaboration
with industry

A Develop technology with funding from
the U.S. Government

A Secure Intellectual Property

A Commercialize technology through spin-
ESEmE i offs, licenses, Internal Business Units

A 50,000 ft2 offices and labs in the suburbs
of Denver, Colorado
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Wildland Fires
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A Ref: Ahrens, M. (2013) Brush, Grass, and Forest
Fires, NFPA Fire Analysis




Annual Death Toll of Wildland Firefighters

Total Deaths During Wildland Firefighting Operations (All Causes) From 1990 to 2006
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A Annual death toll for wildland firefighters runs around 20-30 per year
A Most recent incident (2013) i 19 firefighters died in Prescott, AZ
A Cause of death due to inhalation

Ref: Wildland Firefighter Fatalities in the United States: 1990-2006, TDA
National Wildfire Coordinating Group report PMS 841 August 2007 RESERI‘Ch




Burnover

A Situation when a firefighter cannot outrun a fire

A During the Little Venus Fire, a firefighter reached out of his
shelter to photograph the burning forest




Fatalities Due to Burnovers

L L R B e L Burnover Fatalities From 1990 to 2006
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A A significant fraction are due to entrapment in burnovers

Ref: Wildland Firefighter Fatalities in the United States: 1990-2006,
National Wildfire Coordinating Group report PMS 841 August 2007
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Wildland Firefighter Fatalities

Fatalities of Federal Employees by Cause of Death From 1990 to 1998

Ref: Wildland Firefighter Fatalities in s A dans e A eis
the United States: 1990-2006, National Other Medical 11:4% e 167%
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Fatalities of Federal Employees by Cause of Death From 1999 to 2006
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Inhalation Hazards Include:

A Particulates

A Formaldehyde
A Acetaldehyde
A Sulfur dioxide R e
A Carbon monoxide & S gl
A Superheated air B
A SCBA too heavy

A Need small portable device that can protect the
firefighter against inhalation hazards, especially
superheated air

Courtesy - MTDC Research



New FI r

New materials can withstand
direct flames (older ones
coul dnot)

Flame temperatures 1,472-
1,652A-
After 7 seconds of flame
A Outer surface 3764
A Inside surface 1874
After 18 seconds of flame
A Outer surface 5904F
Inner surface 3184

A

A New Generation can withstand 1
minute exposure

A

Old-style shelter burned through
in 15 seconds

Internal air temperature can reach
2 350°F

TDAOGs L und¥ycaraprotect
the lungs against superheated air

e Shel

t er s

ar

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

Courtesy - MTDC




TDAGs L unyCewaoceer

A Current fbamdtan a
adequately protect against
superheated air

A T DA &sngSaver™

A Cools superheated air to
temperatures that are safe to
inhale

A Can incorporate a low

temperature catalyst to oXxidize Portable fire shelter before and after
deployment
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Fire Shelter

Early Shelter History

® 1958 Australians begin work on fire shelter
H 1959 MEDC starts shelter development
M 1967 First large buy of 6,000 shelters

— A-frame design Old-Style Fire Shelter

— Aluminum foil and glass cloth
— Kraft paper barrier inner liner @ Designed to reflect radiant

—4.3 pounds, 14" x 6" x 3" package heat and trap breathable

M 1977 FS makes carrying shelter mandatory air :
after three fatalities occur at the 1976 @ Laminate of fiberglass and

Battlement Creek Fire aluminum foil
M Adhesive selected to

withstand high
temperatures without being k
toxic
M Rapidly damaged by
flames

; TDA
Courtesy - MTDC Reseal‘ch
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Radiant and Convective Heating during
Deployment

Radiant heat,
95 percent reflected

Convective
M, heat (from
+ flames and

t Ground

cooling

Ground t
cooling

Courtesy - MTDC
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Performance of New Shelter

Performance in Flame Tests

Internal Temperatures in Full-Scale Direct Flame
Tests
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Burners extinguished @ 20 seconds

—— Hew Generation Fire Shelter
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Rise in Tem

A Measured fArised in temperatur e,

A Actual temperatures inside new shelters can be > 350°F

Courtesy - MTDC Research




Objectives

A Develop a compact, lightweight heat exchanger
that can:

AProtect the firefighterods | uno;
superheated air as hot as 600°F

A Work for at least 10 minutes in continuous use (for
escape, and hiding in a fire shelter during a burnover)

A Not require any consumables

A Have the capability for incorporating an optional CO
oxidation catalyst

TDA
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Design of Test Chamber that Holds
TDAOGOS LunMySaver

A Computational fluid
dynamics calculation
done at TDA to design
test chamber

A Ensures uniform flow
around breath cooler

A Simulation done using
SolidWorks

-

TDAOGS
LungSaver™

(inside)

s IDA

Test chamber
(insulated
during use)




Testing with ABMS

A After testing in the
laboratory at TDA,
tests were carried out
using an ABMS
(Automated Breathing
and Metabolic
Simulator)

A LungSaver™ prototype
tested
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