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Extreme ambient temperatures and ineffective shelter insulation are known causes for elevated power demands to cool expeditionary shelters.   
Studies have shown that around 60% of expeditionary power demand is for shelter cooling.  Elevated demands for power requires increasing the 
number of generators, which results in greater demands for fuel. Therefore, reducing the demand for power will in turn reduce demand for fuel. 
The BEAR Solar Power Demonstration at Holloman AFB summer 2008 showed that generating power from renewable photovoltaic (PV) energy 
sources could reduce shelter energy demands and logistic support for base operations, and also showed the potential reduced demand provided by 
shading the shelters with a fly. Results from the demonstration provided a systems performance snapshot substantial enough to warrant further 
investigation to include PV technology for shelters in BEAR, and to evaluate thermal insulation and solar fly technologies to improve shelter 
thermal efficiency to further reduce demands. This presentation will focus on the follow up efforts to the BEAR Solar Power Demonstration to 
implement renewable sources and develop Solar Integrated Power Shelter Systems (SIPSS) for BEAR. The goal for SIPSS is to generate 3 kWp 
power and reduce demands by 50% to allow cooling two shelters with a single environmental control unit (ECU). In these efforts, deployable 
shelters are retrofit with improved or emerging shelter liner (insulation), shelter fly, and/or thin film PV modules and evaluated for their 
effectiveness to improve efficiency and reduce energy consumption.  
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 Rod Fisher, AFCESA will brief this chart. 

 Discuss the current problem for BEAR to provide energy and the AF energy 
plan.
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 Rod Fisher, AFCESA will brief this chart. 

 Discuss the objective of SIPSS for BEAR and summary of status from beginning 
to present.
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 Rod Fisher, AFCESA will brief this slide.

 Shows layout at LSA Warrior including AF shelters under study.
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 Rod Fisher, AFCESA will brief this slide.

 Discuss the technology focus 
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 Rod Fisher, AFCESA will brief this slide.

 Quad chart for SIPSS for BEAR
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 Rod Fisher, AFCESA will brief this slide.

 Discuss the energy dynamics that are important to achieving the goal.
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 A total of four shelters, two different shelter architectural designs, are included in 
the SIPSS for BEAR investigations. Each shelter has a dedicated baseline for 
comparative analysis of the improved liner and fly technology to be evaluated. 
Technologies included in the investigation consist of those that were currently 
available or are near commercialization for both shelter types. In addition we 
applied a few emerging technologies to enable us to be proactive and look ahead 
for the future. 
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 To determine the impact and ability of the technologies applied in achieving the 
reductions desired we designed our tests to evaluate shelter efficiency with and 
without the addition of liners, flys, and PV generation technologies. This 
experiment design will also enable a fundamental understanding of shelter 
performance, the technologies applied for efficiency improvement, and the 
interactions of the technologies combined as a system. Environmental conditions 
at NTC are very close to what is experienced at deployed desert locations and 
investigations under such conditions will prove to be invaluable for analysis ofinvestigations under such conditions will prove to be invaluable for analysis of 
systems operation to identify suitable liner--fly combinations to reach the goal. 
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 Space conditioning makes up 60 – 80% of a shelter’s total energy demand. This 
large demand for energy is driven, in part, by exterior and interior heat loads.  
Exterior heat loads are outdoor ambient conditions and incident solar radiation, 
while interior heat loads include personnel, lighting and convenience loads. This 
transfer of heat occurs on all surfaces of the shelter (i.e. interior/exterior walls and 
roof) impacting the cooling requirement. In order to reduce the need for cooling it 
was important that our performance measurements would allow us to examine 
shelter thermal performance with and without improved liners and flys Whenshelter thermal performance with and without improved liners and flys. When 
possible, measurement devices were selected with accuracies of 5% or less to 
reduce the potential for systematic error. 
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 All shelters were operating in their field ready conditions and p g y
monitored for performance. Each shelter contained a data box to 
collect shelter surface temperatures, airgap temperatures, 
shelter interior temperatures, door entry/exit, and/or incident 
solar radiation (insolation). The data boxes were daisy chained 
to each other and connected to one central data acquisition and 
control cabinet, shown here. This is the data acquisition and 
balance of systems (DAQ/BOS) cabinet developed for the 2008 
Holloman study. The cabinet was updated to acquire the 
additional measurements and allow for remote 
monitoring/access. In this cabinet, data was collected for electric 

d b th ECU l t i li d b thpower consumed by the ECUs, electric power supplied by the 
generator, shelter loads, ambient temperature and environmental 
conditions at the site, and PV power generated. The data from 
these systems were written daily.
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 Shelter performance testing occurred under real outdoor conditions experienced 
at the LSA Warrior Site at NTC, Ft. Irwin, CA. The four shelters included in the 
thermal performance investigations followed the orientation of the other shelters 
at LSA Warrior. This orientation of shelters prohibited preferred placement of the 
shelters but would allow technology and demand comparisons between AF and 
Army shelter systems under test. During the demonstration at LSA Warrior the 
shelters were oriented with doors facing east and west. All shelters were installed 
in a conventional manner according to manufacturer’s specifications currentin a conventional manner according to manufacturer s specifications, current 
practice, and with the assistance of the shelter manufacturer to ensure that 
shelter installation was carried out to meet their specifications. The installation 
and addition of sensors to acquire shelter performance data did not impede or 
obstruct their standard specifications. 
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 Rod Fisher, AFCESA will brief this slide
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 Rod Fisher, AFCESA will brief this slide.

 Discuss shelter requirements for cooling and prelim results from cooling two 
shelters with one ECU.
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 Rod Fisher, AFCESA will brief this slide.

 Discuss shelter requirements for cooling and prelim results from cooling two 
shelters with one ECU.
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 Rod Fisher, AFCESA will brief this slide

 Discuss DV visit during the two shelters on one ECU evaluation

16



 Rod Fisher, AFCESA will brief this slide
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 Rod Fisher, AFCESA will brief this slide

18



19




