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Environmental SystemsEnvironmental Systems

Presentation OutlinePresentation Outline

•• US Army Refrigeration ApplicationsUS Army Refrigeration Applications

•• Status of Current Development StrategyStatus of Current Development Strategy

•• Developmental Roadmap/Progress to DateDevelopmental Roadmap/Progress to Date

•• ConclusionsConclusions
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Platforms
Supported
Platforms
Supported

Tracked VehiclesTracked Vehicles

Individual SoldierIndividual Soldier

SheltersShelters\\VansVans

Wheeled VehiclesWheeled Vehicles

WatercraftWatercraft

AircraftAircraft
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SICPS Rigid Wall ShelterSICPS Rigid Wall Shelter
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Current Army ECU FleetCurrent Army ECU Fleet

•• 22,000 on Hand22,000 on Hand•• 9,500 Authorized9,500 Authorized

•5 Vertical Unit Sizes-
6,000 to 60,000 BTU/HR

•4 Horizontal Unit Sizes-
9,000 to 60,000 BTU/HR

•• 6,000 BTUH6,000 BTUH

9,000 BTUH9,000 BTUH

18,000 BTUH18,000 BTUH

24,000 BTUH24,000 BTUH

36,000 BTUH36,000 BTUH

54,000 BTUH54,000 BTUH

60,000 BTUH60,000 BTUH

•• Vertical and Horizontal ConfigurationsVertical and Horizontal Configurations
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Short TermShort Term

Medium TermMedium Term

Long TermLong Term

CFCCFC HFC RetrofitsHFC Retrofits

HCFCHCFC HFC Blends           Natural SubstancesHFC Blends           Natural Substances

IECU DevelopmentIECU Development

CFC Elimination StrategyCFC Elimination Strategy

Cogeneration Power and Cooling DevelopmentCogeneration Power and Cooling Development

Waste Heat from Power Source          Heat Actuated CoolingWaste Heat from Power Source          Heat Actuated Cooling
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Military Design Tradeoffs

Weight

Military
Design Tradeoffs

Size

Reliability

Ruggedization

Noise

Power 
Consumption
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R&D Challenges and PayoffsR&D Challenges and Payoffs

••Accommodate Higher Heat Rejection TemperaturesAccommodate Higher Heat Rejection Temperatures

••Develop Effective Heat ExchangersDevelop Effective Heat Exchangers

••Scale HX/Absorber/Desorber Up/DownScale HX/Absorber/Desorber Up/Down

••Overcome Internal System InefficienciesOvercome Internal System Inefficiencies

••Develop Unique Components as RequiredDevelop Unique Components as Required

••Integrate System Safety ConsiderationsIntegrate System Safety Considerations

••Militarize Equipment and Demonstrate Producability/AffordabilityMilitarize Equipment and Demonstrate Producability/Affordability

••Warfighter PayoffWarfighter Payoff

REDUCE LOGISTICS BURDEN - reduced fuel consumption by 50%, 
INCREASED MOBILITY - reduced size & weight by 20%
PROVIDE SILENT OPERATION – reduced noise level to 

70 dBA
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Key PlayersKey Players

6.26.2

UNIVERSITYUNIVERSITY

oror
FEDERALFEDERAL

RESEARCHRESEARCH
LABLAB

6.36.3

UNIVERSITYUNIVERSITY

INDUSTRIALINDUSTRIAL

CONSORTIUMCONSORTIUM

6.46.4 6.56.5

UICUIC

oror

COMPONENTCOMPONENT
SUPPLIERSUPPLIER

oror

PROTOTYPINGPROTOTYPING
COMPANYCOMPANY

PROTOTYPINGPROTOTYPING
COMPANYCOMPANY

oror

ORIGINALORIGINAL
EQUIPMENTEQUIPMENT

MANUFACTURERMANUFACTURER



Breadboard Breadboard 
ModelingModeling

FY 2000FY 2000--0404 FY 2007FY 2007--0808 FY 2009FY 2009--20102010

SplitSplit
SystemsSystems

Full ScaleFull Scale
UnitaryUnitary

PrototypesPrototypes

Full ScaleFull Scale
VehicularVehicular
PrototypesPrototypes

ComponentComponent

SystemSystem

Theoretical Theoretical 
ModelingModeling

Experimental Experimental 
MeasurementsMeasurements

Early Early 
Component Component 

Devel.Devel.

FY 2005FY 2005--0606

ControlsControls

CompressorsCompressors

Heat Heat 
ExchangersExchangers

Expansion Expansion 
DevicesDevices

Advanced Advanced 
Component Component 

DevelopmentDevelopment

Early System Early System 
PrototypesPrototypes

AutomotiveAutomotive

UnitaryUnitary

Engineering & Engineering & 
Manuf. Devel.Manuf. Devel.

Environmental SystemsEnvironmental Systems
COCO22 Development RoadmapDevelopment Roadmap
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Heat Exchanger ComparisonHeat Exchanger Comparison
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Extruded AluminumExtruded Aluminum

Microchannel Heat ExchangersMicrochannel Heat Exchangers

Automotive
R-134a Custom Designs

Serpentine 180o Bend

Single Pass Type

Multi-Port

Parallel Flow (PF)



Military vs. Commercial ApplicationsMilitary vs. Commercial Applications
MilitaryMilitary CommercialCommercial

Environmental SystemsEnvironmental Systems

•• Low Life Cycle CostLow Life Cycle Cost
•• Shelter CoolingShelter Cooling
•• RuggedRugged
•• Reliable & Maintainable / Reliable & Maintainable / 

SustainableSustainable
•• Extreme TemperaturesExtreme Temperatures
•• NBC SurvivableNBC Survivable

•• AffordableAffordable
•• LightweightLightweight
•• CompactCompact
•• Higher EfficiencyHigher Efficiency
•• Environmentally Environmentally 

FriendlyFriendly

•• Low Initial CostLow Initial Cost
•• Passenger SpacePassenger Space
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ConclusionsConclusions

•• Primary Design Concerns Weight and SizePrimary Design Concerns Weight and Size
•• Absorption Fundamentally FeasibleAbsorption Fundamentally Feasible
•• Timing is Right for DevelopmentTiming is Right for Development
•• Developmental Path IdentifiedDevelopmental Path Identified
•• Potential Funding in AvailablePotential Funding in Available
•• New Partners Sought New Partners Sought -- Accelerate DevelopmentAccelerate Development
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