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== CBRN Doctrinal Elements

CBRN Detection

— Point Det ion
— Stand-off etectio
— Reconnaissance

— Medical Diagnhostics

Decontamination
— Individual
— Equipment
— Fixed Site

C4ISR

Medical Treatments
— Chemical

Therapeutics

C4ISR

C4I1SR

Battle Analysis

Battle Management
Modeling

Simulation - Training
Integrated Early Warning
Medical Surveillance

Mod-Sim &
Battlespace

Awareness

Individual Protection
— Percutaneous

— Respir
— Ocular

Collective Protection
— Mobile
— Transportable
—  Fixed

Prophylaxis
— Biological

Pretreatments

—
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 Identify and exploit revolutionary, rather than
evolutionary, technologies

e Invest Iin approaches to counter emerging threats
that hold the potential for revolutionary capabilities

« Seek out and take advantage of advancements in
Information management, nanotechnology,
bioengineering, multifunctional materials, and human
performance studies

« EXploit nanotechnology and microsystems to achieve
the capability to embed detectors into major defense
acquisition program systems

Excerpt from Program Strategy Guidance, March 2006

... Seek out revolutionary technologies!
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$135 Billion! Apollo program makes 6
landings on the moon over a 3-year
period and stimulates development of
many spin-off technologies including
integrated circuits and fuel cells.

Journey has not been repeated in over
34 years.
1. Adjusted to 2006 dollars

Automatic rifle designed by Mikhail
Kalashnikov and introduced in 1947 is
revered for its simplicity and reliability.
Produced worldwide and used by 55
national armies, it has become a
cultural icon.

Fantastic, yet radically simple
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&= The Low-Burden Imperative
__------.ll

Like Improvised Explosive Devices (IEDs), future threat
use of CB weapons will likely be immediate, intense, and
local. Thus, to have its greatest impact, protective and
hazard mitigation measures must be constantly available.
This necessitates low-burden equipment.

Sources of Burden:
* Physiological

« Cognitive

* Logistical

s ° Operational
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&= New Materials
Y ess— S U W N N

Nano-Fibers

 High efficiency, low drag

« QOvercoming robustness
and scalability issues

o Tailor-ability

e ()
S
\ &7
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Reticular Chemistry
e Synthetic open cell 3D structure
o Tailor-ability by size and functionality
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. Capture and Destroy Agent 1
I (Reactive Filtration)

Catalytic Membrane
e Selective and reactive
« Lower temperature

e Single-step

Honeywell

Outside :
A IV
Nano-porous AUV
CATOX Air Purification  cataytic Air

Memb
 Developed technology smbrane

 Non-traditional for CB USC Viterbi
° Broad Spectrum school of Engineering
 Post treatment of products

—
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.. Capture and Destroy Agent 2

Chloramide FePOM-Cu |

- PVAmine
Required on Fabric on Carbon |
Protection ZnOAC |

Level Fabric IBA-BCD

=

Simulants Depleted
(mg/mg-day)
H
w

0.1 Tio2 |

0.01 |
1 \Iapo‘

<‘:)0\\,\{\0\"

Reactive Compounds

e Various approaches with some
success, but
» Slow kinetics
 Transport limitations
 Environmental stability issues

 Other approaches

e Fast adsorption with slow self-
detoxification

e Combination with other treatments

—
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. Capture and Destroy Agent 3

(Smart Materials)
'l T T T T ERRaa

e Sense
 Respond
e Signal

Beyond
Open
Reticular
Geometries

moonmeron oy (8 UCLA
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System Concepts (e.g. ColPro)

* Increase affordability and reduce
logistical burn

« Assess notional technologies
* critical to alternative approach

| » Conceptual assessments:

 Hazard reduction vs. complete
protection

e Scalable protection

 Nascent vapor/aerosol release
mitigation

* Internal release mitigation

« Non-overpressure solutions

e Rapid ingress/egress

 Network enabled solutions
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e Relevant

Velocity Vectors Through Clothing Fraction of Flow Penetrating
Garment

 Repeatable

=Solve 3-D Mass/Momentum/Energy
Equations for Airflow and Agent

=Volume-Averaged Porous Media
Approach, Variable Properties

~Extend Commercial FLUENT® or

\ ,-7‘" J \?theroodeﬂt}g SortwareFfo';rf I
ii = F : " apor/Liquid Physics in Fabric

~Activated Carbon Model

e Real-Time

Updating Procedures to Enhance Data Quality and Comparability
1 Example: Unmeasured - Unreported Variable Influences Test Result
17
Spread Drop
® CAM
E o1 -
€ e
2
E
€
g o001
= Sessile Drop
" ".5‘ Drop area 0.32 cm?

.:5- 0.001 | —*— Spread Drop

A 1 —#— Sessile Drop

I " a

‘i - B T Relative Error

328 00001 *
Thin Porous Folymer Y ) 0 so 100 150 200 250
Casalytic Layer Elecerolyte - . Time (min)
System RTM Electrochemical Fuel Cell e
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h Example — Swatch Testing

Current AVLAG Cell Operation

Air-Permeable: Air-lmpermeable:
Air Convective Dual Flow
Q Varies e Flow Through o« Flow Bypasses swatch

swatch « Fixed Flow Rate

o Fixed AP

_ ) Agent

o Flow Varies with Drop

Permeability ‘

N
- To
Fixed -Detector

—

1 ap Greare

Agent

Air | To
Sweep Swatch Detector

—
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Cell Design Spectrum Greare
Pressure Cell Scaled-Flow Cell Wind Tunnel
(e.g., AVLAG)

Ty ||[TTg g
PV ) [t

Match to Field Conditions (Realism) >

Stagnation Point Model Stagnation Point Vicinity Model Covered Cylinder Model
Minimum Air Flow Rate Moderate Air Flow Rate Very High Air Flow Rate
Compact Compact Largest Size System
Least Overall Realism Preserves Key Physics Most Realism
Material Sensitive Relatively Material Insensitive Material Insensitive

UNCLASSIFIED 5



UNCLASSIFIED

« Lemma 1: Integration of the
CB ensemble with the
warfighter’'s ensemble will
substantially increase
mission performance

e Lemma 2: An ensemble
optimized for low
physiological burden can
meet CB performance
needs

UNCLASSIFIED 16



UNCLASSIFIED

Helmet/
Respirator
Integration

Reticular
Chemistry

_.__-‘ o N
Self-Detoxification % %
%% Switchable Fabrics

Agent Detecting Fibers
SaaS-G Leader Concept

Demonstrate an integrated concept in FY2010; use thermal burden as
an independent variable
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JCE / SaaS-G Combined Technology
Demonstration

CB S&T >

Demo Planning

System Concept-
Design & Integration

Demo Prototype
Integration,
Fabrication

CB Component &
System Tests

Technology
Demonstration

Technology Transition I

Early Operational
Evaluation

—
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* Responding to validated Joint
Service needs

» Accessing best-in-class
performers within and outside
DoD

* Closely linked with Joint Program
Managers to transition
technologies to the warfighter

Delivering Best Technology to the Warfighter!

—
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