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Motivation

Laboratories

“More fight, less fuel; More options, less risk; More capability, less cost.” —=DoD’s Operational Energy Strategy

Operational Energy Demand, FY 2008 - FY 2014
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sources differ additionally in their land use and required transport.

Renewables Benefit and Comparison

Renewables are dependent upon both location and resource distribution. Wind energy provides renewable power generation at night and during cloudy days/seasons.
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Example renewable resource energy distribution is determined using actual location data for a grid portfolio with 30 kW solar and 30 kW
wind energy. Distributions are shown along with annualized performance values from wind and solar to compare with location.

Power (kW)

1 2 3 4 5 §) 7 & ) 10 11 12

Month of Year

Wind Turbine Desig

South Korea: Seasonal Distribution of Renewable Resource Guam: Daily Distribution of Renewable Resource
. South Korea Yearly Renewable Distribution Profile Diesel+Wind (30 kW) Portfolio: . Gu!am DaiIV!Renewah!Ie Distrib!uti:Pruil’ile Diesel+Wind (30 kW) Portfolio:
! ——— : : : : : Diesel Generator - .
y [Eoacoeer) w Avg speed: 4.4 m/s - A Avg speed: 6.8 m/s
-WindTurbine B .................. -WdeTurbme u Performance: 51.5%

" Performance: 28.6%
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= Wind LCOE: S0.30/kwh
> Saves 10,400 gal/year

g Diesel+Solar (30 kW) Portfolio:
Diesel+Solar (30 kW) Portfolio: 30 A0 * Avg Irradiance: 217 W/m?
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> Saves 2,850 gal/year
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n and Analysis

The design space of a wind turbine can yield significantly different machines based on the requirements. However, existing products are designed with emphasis on low
cost of energy alone, whereas the military application values predictable fuel savings, reliability, and deployability.
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* Improved low-wind-speed operation
Sample of some design choices which are part of a wind « Passive design with few moving parts
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turbine design space. Each decision has positive and - Reduced failure rates and maintenance cycles ind Speed (m/s) g i %
negative consequences on different requirements, and e Easily transported and installed Sample results from an aeroelastic wind turbine simulator showing the “ o B .
relative weighting of the requirements drives the final * Designed for short-term deployment with high | design varlab!e of rF)tor radlus: By increasing the rotor radius, low-wind- Pas ki S
application-specific design. rellablllty/S|mp||C|ty SpEEd operation is ImprOVGd (lncreasmg power performance %), but at a = Top contributing subsystems same as to failure rates: converter,

. itch, , and b
« More costly, but with better performance and | trade-off of loads. Atlow wind speeds, a 2.0R rotor has up to a 300% i o
positive economics Improvement.

i w
. 2 Nhatla DIdE 0 energy depcd - aNdld aS DeeE alleC 0Q 0 2 FOVE - § 0 0 0
E
% enersg o 18 - 0 erg - Dlogles Depc C OTTeE APaAl 2S dNd expe 2 1C OPC - /
]
DOD goal oT dIVE O energy proc ON & § oS DASE - 2Sec or - dl-2 aNAd NC ON1tc X

@ . . = @ @ . . @ = . @ . - @ : — . . = @ @ . @ — . . @ . . — = @ @ . : =

olNe resead al0NE DI E DINE A TG K- § 2Sed



