“Green” Shelters and Dehumidification
For Corrosion Attenuation and
Improved Maintenance Flexibility

Capt Daniel Doak
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Project Manager
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BREAK THE CORROSION CIRCUIT BY
REMOVING THE CONDUCTIVE ELECTROLYTE
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Fundamental Corrosion Control { )

e Humidity vs. Corrosion

Corrosion rate increases exponentially
above 50% RH

Project standard: maintain 40-50% RH

e Other benefits

Moisture-related electrical failures
decrease significantly below 50% RH

e “Green” shelter?

Renewable energy to sustain a
dehumidified environment

Independent of the grid, deployable

Considerable return-on-investment for
corrosion maintenance activities

Open the door to larger-scale
dehumidification and other functional,
practical applications for renewable
energy

RATE OF CORROSION

Typical Rate of Corrosion
for Ferous Metals

EXTREME

HIGH

Low

MINIMAL Ry |

0

T 1
10 20

T 1 T T T | T
30 40 50 60 70 80 90 100

AN =

RELATIVE HUMIDITY %
e |



LEAD | DISCOVER | DEVELOP | DELIVER

Deployable Solar
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Dehumidifier

— Power Requirement - 1.2kW (total)

— Duty Cycle (Savannah, summer) - 45%

— Duty Cycle (Savannah, fall/winter/spring) - 18%
— Summer Demand - 13.0 kWh/day

LED Lighting Power Requirement: 250 Watts
per bay

Mobile Solar Generator

— Capacity — 16.3 kWh/day

Auxiliary Portable Generator (diesel or gasoline)
— Capacity — 5 kW
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e Travis Field,
Savannah,
Georgia
— Highly corrosive

Wheisq m per day environment
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s “Green” Shelters:
Metal-frame,
tensioned-canvas
Mmaintenance
shelter...NOT sealed

¢ Future projects:
Controlled Humidity
Protection Shelters
(CHPS), already used
by Army and Marine
Corps...but powered
by renewable energ
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Concealed,
easy-to-
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Sensors

Environmental Conditions,
Monitoring and Data Collection

Remote sensor with data relay
network

Data accessible via website or cell-
phone

Solar, humidity, temperature...

Corrosion Coupons
— Si, Cu, Fe, Al
— 90, 180, 270 and 360-day tests
— Mass and thickness measurements | s
to identify corrosion rate
Data collection points
Inside the DH booth
Inside the shelter, no-DH

Outside the shelter, full weather
exposure

LEAD | DISCOVER | DEVELOP | DELIVER




LEAD | DISCOVER | DEVELOP | DELIVER

_ ‘_:;-_-Béta Reduction

Characterize relative corrosion attenuation of
sheltering and sheltering-with-dehumidification

Corroborate suspected DH effect on materials:
— Corrosion attenuation for metallic structures

— Failure prevention of electronic circuitry

— Dry air effects on rubber and plastics

Transfer findings to maintenance activities
— Condition-based maintenance

— HVM

— Maintenance work cards

Apply proven technologies and objective data to
aircraft and other systems appllcatlons
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Visit our web site for latest information!

https://www.my.af.mil/gcss-af/afp40/USAF/ep/globalTab.do?command=
org&pageld=681742&channelPageld=-1986143
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