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\ Best Paper Award
\) 7\ A Proceedings of the ASME 2009 3rd International Conference of Energy

Sustainability July 19-23, 2009, San Francisco CA

MODELING, TESTING, AND EVALUATION OF A BUILDING-
INTEGRATED PHOTOVOLTAIC-THERMAL COLLECTOR

Charles D. Corbin and Michael J. Brandemuehl

T ki
B TR !

g S R Andy Walker
QGovEnergy http://www.asme.org/Publications/ConfProceedings/ L7 Fiiled
www.govenergy.gov August 9-12, 2009



%, >olar Heating of Hot Water
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5Eest Paper Award
‘ p

A Proceedings of the ASME 2009 3rd International Conference of

'\ / Sustainability July 19-23, 2009, San Francisco CA

SHEAR INDUCED REMOVAL OF CALCIUM CARBONATE SCALE
FROM POLYPROPYLENE AND COPPER TUBES

Matt Royer, Jane H. Davidson, Lorraine F. Francis, and Susan C. Mantell
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Copper Tube Polypropylene Tube
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) Bigger Turbines
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50kW to 5000kW in 20 years
Fixed —Pitched Blades

61.5 m blades

Cost per kW | as size?

440 metric tonnes

Enercon 4.5MW 112 meter rotor
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Novel Steel tubes
Truss towers
Pre-stressed concrete
Composite
Hybrid towers
Self-erecting/no cranes
On-site manufacturing
Tower load feedback
control
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Bathymetry
Depth (meters)

/\/ 100

New England Offshore
Wind Resource Potential

All areas > 5 nautical miles offshore
likely to be class 4 resource or better.

Area 5-20 nautical miles from shore
(67% excluded):

10,300 sqg. km. (51,500 MW)

1,980 sq km (9,900 MW) <30m depth

Area 20-50 nautical miles from shore
(33% excluded):

33,800 sq. km. (169,000 MW)

540 sq km (2,700 MW) <30m depth

The wind power resource data for this map was produced
by TrueWind Solutions using the Mesomap system and
historical weather data, and has been validated by NREL.

The bathymetry contour lines were derived from NOAA's
coastal relief models (nominal resolution 1 km) from NOAA's
National Geo-physical Data Center.

Wind Power Classification
Wind Resource  Wind Power wind Spesd® Wind Speed®

Power Potential Density at 50 m at 50m at50m

Class Wim?2 mis mph
2 Marginal 200 - 300 56- 64 12.5-14.3
3 Fair 300 - 400 6.4- 7.0 14.3-15.7
4 Good 400 - 500 7.0- 75 15.7 - 16.8
5 Excellent 500 - 600 7.5- 8.0 16.8-17.9
6 OQutstanding 600 - 800 8.0- 8.8 17.9-19.7
7 Superb > 800 >8.8 >19.7

®Wind speeds are based on a Weibull k value of 2.0

Distance from Shore
(Nautical Miles)

U.S. Department of Energy
National Renewable Energy Laboratory

30-JUL-2003 2.1.2
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B\ Proceedlngs of the ASME 2009 3rd International Conference of Energy
'\\J\ Sustainability July 19-23, 2009, San Francisco CA

MODELING OF PULSATING LOADS ON WIND TURBINE BLADES
Alejandro Gomez and Joerg R. Seume

Vorticty: Z-Component (/s
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Applications

Materials and Devices:

CdTe, CIS, CIGS,
3/5, 2/6, Organic

Surface treatments
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to Nanotubes to Improve Electron Transport

counter electrode

10-15 um
500-750 particles

= SnOs - collector
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Sustainability July 19-23, 2009, San Francisco CA

‘ ’\ \ Proceedings of the ASME 2009 3rd International Conference on Energy

HYBRID SOLAR CELLS FROM SILICON NANOCRYSTALS AND
CONDUCTIVE POLYMERS

Chin-Yi Liu and Uwe R. Kortshagen
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~ Y Horizons of Solar Thermal

Bigger Troughs
Frame Development
fewer parts
less weight
faster assembly
Direct Steam Generation
Hybrid Cooling
Non-glass mirrors
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o Sustainability July 19-23, 2009, San Francisco CA

ECONOMIC POTENTIAL OF SOLAR THERMAL POWER PLANTS WITH
DIRECT STEAM GENERATION COMPARED TO HTF PLANTS

Jan Fabian Feldhoff, Daniel Benitez, Markus Eck, Klaus-Jurgen Riffelmann
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Energy Conversion Plant Engineering below-ground

systems.
spathways to

|njectionWe|| CommerCiaIization
*Systems
engineering/integration
*Geothermal energy
conversion RD&D
sLow temperature
geothermal, direct use
*Ground source heat pump

Production Well

Engineered
Fracture System

RD&D
Hot Rock Dry cooling and hybrid
cooling
ourc And Walkerl
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Lignocellulosic Biomass

Feedstocks

Perennial

Gasification
- Herbaceous
- Woody
Pyrolysis &

Ag residues, Liquefaction

(stover, straws, bagasse)
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Annual Crops U,
.
Sugar/Starch \
(corn, sugarcane,
wheat, sugarbeet, etc.) Hydrolysis

Other Residues

- Forestry, forest products

- Municipal and urban:

green waste, food, paper, etc.

- Animal residues, etc. Anaerobic Digestion

- Waste fats and oils

Plant Oils/Algae
~

Extraction
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Transportation Fuels
Fermentation Ethanol &
Catalytic synthesis Mixed Alcohols or
" Methane or Hydrogen
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Best Paper Award

“V A Proceedings of the ASME 2009 3rd International Conference of Energy
'\\IJ\ Sustainability July 19-23, 2009, San Francisco CA

RAPID HIGH TEMPERATURE SOLAR THERMAL BIOMASS
GASIFICATION IN APROTOTYPE CAVITY REACTOR

Paul Lichty, Christopher Perkins, Bryan Woodruff, Carl Bingham, Alan
Weimer
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YEllot Award I_.—;c,rur—=

| '\ July 19-23 2009, San Francisco CA

FUELS FROM SUNLIGHT, WATER, AND CO2
Aldo Steinfeld

ZnO » Zn + 1/2 O2

Zn + H20 » ZnO+ H2
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