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About TROPEC- 
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 Mission: Build enduring program to identify and assess 

technologies to reduce expeditionary energy use in 

“tropical” environments 

 Target: CB solutions for energy, water, waste, … 

 Role: Technology seekers/assessors 

  Build 2012-15; Sponsor: ASD OEPP 

 Transition 2015; Sustain: Assessment partnerships 

 Partners: PACOM, NAVFAC; DOE-ORNL & LBNL 



TROPEC Goals 
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Specific Program Objectives 

 Identify, demonstrate, assess, and help facilitate 

transition of energy-saving innovations capable of 

achieving the following: 

 • 25% reduction in total energy use by 2014 

 • 85% reduction in HVAC energy use by 2015 

 Transition to an enduring program  

 Expand efforts to: 

 • address supply side as well and  

 • increase benefit beyond DOD 



TROPEC Scope 
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Results: Technology Intake Snapshot 
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• Readiness 

• Relevance 

• Results 
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TROPEC Results: INFORMATIVE PRODUCTS 



 Purpose: 

 Validate performance 

 Quantify impact 

 Assess field readiness 

 ID improvement opportunities 

Technology Assessments: Lab-

Based 
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Chamber testing (lab)                 Testing at vendor site                   Outdoor testing (CONUS) 

Weather mapping:  

Outdoor testbed vs Bangkok 



Lab Technology Assessments 
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 22 complete, 3 in progress 

 Cross Data Centers, ECUs, Structures, etc. 

 Full listing available 

Technology Area Name of Technology Technology Description

Data Center
Small Scale Air Conditioning for 

Electronic Enclosures

Miniature air conditioning/dehumidification unit for cooling 

electronics enclosures.

Data Center
Direct Liquid Cooling of IT 

Equipment

Sealed server liquid cooling to cool electronic equipment and 

push the heat to the outside environment.

ECUs
High Efficiency, Ductless Split Heat 

Pump System

High efficiency ductless split heat pump system with 18 SEER 

inverter driven precharged compressor package.

ECUs Solar Powered DC Air Conditioner DC powered high efficiency ductless split cooling unit

Electronics Electronic Voltage Regulation
Regulate line to neutral voltage on 120/240 V split phase services 

to improve efficiency and reliability of motors.

Generator Portable Hybrid Power Systems
Hybrid power systems using portable solar and generator power 

sources to provide operational continuity and reduce fuel use.

Lighting
Portable External Lighting Solar 

Power 

Portable solar power charged battery system for outdoor 

lighting fixtures to replace trailer mounted deisel generators.

Shelters
Tent Liner Low-Emittance Surface 

Coatings

Low emittance interior surface coating that reduces radiation 

heat exchange from heated surface to interior space.

TROPEC Laboratory Technology Assessments



FY14/15 Field Assessments 
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Country Venues FY14 FY15 Technologies Being Assessed by TROPEC

1.  Guam
Task Force 

Talon
Q2 thru Q2

Structures (air supported, rigid), ECUs, Wide-

Area Lighting, Generator

2.  Japan, 

Okinawa
JWTC Q3 Power management system

Balikatan Q2 Lighting

CWP Q3/Q4 Renewable energy system

S&T Center TBD

4. Austraila Talisman Saber Q4
Structures (semi-rigid, rigid), Generator, Hybrid 

Power/MicroGrid Systems, Server Cooling

Cobra Gold TBD

Crimson Viper TBD

RIMPAC Q4

Lava Viper TBD
6. USA, HI TBD

5. Thailand Q3

3. Philippines TBD



Field (User) Technology Assessments 
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 20+ completed/in progress, 20+ additional 

candidates 

 Cross multiple technology areas 

 Full listing at tropec.net 
Technology Area Name of Technology Technology Description

Controls
Programmable Thermostat with 

Passive Occupancy Sensor
Self-programming thermostat with passive occupancy sensing

Controls Battery Charging
Provides sequential and multiple power source charging; linking of power 

managers in a network; and direct powering of man-packable devices.

ECUs
ECU with Modulating Scroll 

Compressor
ECU with soft start capacity and modulating scroll compressor

Generator Multi-Fuel Generators
Lightweight, low noise, modified COTS portable generator capable of 

starting and running on JP-8 and other heavy fuels.  

Lighting Portable, Highly Efficienct Lighting
Portable, solar-powered, high efficiency, high beam lumination for flood 

or spotlight application conditions.

Power Gen Hybrid Power System
Auto-start hybrid power system that has options for use with wind or 

solar panels.

Shelters Inflatable Modular Shelter
Inflatable modular shelter allowing for multiple configurations and large-

scale applications.

TROPEC Field Technology Assessments



TROPEC: SuperCLU Shelter Modeling 

and ECU Analysis for Navy 

12 

 -

 1,000

 2,000

 3,000

 4,000

 5,000

 6,000

 7,000

 8,000

E
le

c
tr

ic
it

y
 (

k
W

h
) 

ECU kWh) by Location 
SuperCLU_15000 SuperCLU_12000 SuperCLU_9000

• Modeling effort 

• Three different possible ECU sizes 

• 10 Locations 
– 8 PACOM AOR,  1 AFRICOM (Djibouti), 1 

CONUS 

• Goals:   
– Minimize ECU energy  

– Minimize ECU capacity to avoid humidity 
issues from short-cycling 

– Minimize unmet load hours 

 

 



TROPEC/ORNL: Improved B-HUT/ 

SIP-HUT Initiatives for Army/CERL 
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• Modeled baseline & improved B-Huts, 
SIP Hut 

• Instrumented huts for performance 
measurements/remote data collection 

• Data analysis 

• Goals:   
– Minimize energy use  

– Develop improved B-Hut and advanced 
SIP Hut designs 

 

 



Guam 2014: Task Force Talon 

“Tropical” Field Assessment 
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Shelter/ECU Testing Solar Panel Shade Testing 

AirBeam Maintenance Shelter Testing 



Camp Op Energy Improvements 

Duct T-s: One 

ECU/ 2 tents 
Higher 

efficiency 

ECUs 

Effective server 

cooling/ temp- 

resistant electronics 

Solar and tent 

shading, 

barriers and 

insulation 

High efficiency 

lighting + solar 

power for 

outdoors 

Flex Fuel 

Gens 

More efficient 

Gens 

Microgrids 

TROPEC-assessed solutions have shown ways to improve camp energy consumption.  

Rigid Walled 

Shelters 

Water 

treatment/ 

generation 

Wastewater 

reuse 

Efficient 

Lighting 

Assessments have 

covered a large range of 

end uses, showing 

savings potential across 

the camp structure 

Occupancy 

controls/ 

thermostats 



“Impact Technologies” 
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1 2 3 4 5 6

Shelters Insulation X X X X X X Field

Shelters Reflective barrier X X X X X X Field

Shelters Tents-Tandem X Lab/Field

ECUs ECU-Variable capacity X Field

ECUs ECU-Split X Lab

ECUs ECU-Small capacity IP Lab

ECUs ECU-Tandem X Lab

Controls ECU-Occupancy control X Field

Tech 

Area Impact Technology Assessment

SOS Solution Set

*Oranges-24/7 occupancy, high 

internal loads 

Apples-Periodic occupancy, low 

internal loads 



MILSTD ECUs                                                                            

ECU Electricity Use in Non-Cooling Hours 

is 80% of the Problem -- Get Them Off! 
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*ECU (3 ton) on radiant, insulated tent (450sf) 



ECUs (cont.) 
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Low/No Load Power Remains a Concern 



TROPEC’s Cross-Camp Look Can Add Value: 

Partnered Vendors for Synergistic Product 
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+ 

Improved 

 

 

 

Lighting 

Solar 

Light 

Cart 

Plasma Light Fixture 

 

RESULTS: 

• Brighter, more uniform 

security lighting 

• No fossil fuel use in 

most PACOM areas 

Baseline 

LED lights 

Plasma 

light 

 



Transition: Next Steps for Working 

with JACOTAS & Other Partners 
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 Get working agreements in place and build working 

relationships 
 PM FSS, PM SWAR, E2O, NSRDEC, E2S2, MARCORSYSCOM, AFCEC, 

SOCPAC, … 

 Build on current success to conduct additional 

assessments aligned with DOD’s turn toward 

Pacific/tropical locations 
 Cost-share assessments currently 

 Extend value 
 DOE (EERE/OE) 

 DHS, FEMA, First Responders (military and non-military) 

 

 

 



 Technology Assessment Partnering 

 Melissa Burns (PACOM, J81), melissa.burns.ctr@pacom.mil 

 Field Assessments 

 Rosalie Bareng (NAVFAC EXWC), rosalie.bareng@navy.mil 

 Lab Assessments 

 Terry Sharp (ORNL-ECUs, Structures, Other), sharptr@ornl.gov, 865-574-3559 

 Rich Brown (LBNL-Data Centers, Electronics, Lighting), rebrown@lbl.gov 

 

 

Questions? 
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TROPEC POCs: 

 

 

www.tropec.net 

mailto:melissa.burns.ctr@pacom.mil
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