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Scope

We propose to employ commercial fluid dynamics and structural analysis software for designing a solar tower plant with 44m
tower height that will allow for scaled investigations of the characteristics of MW-class full size plants. The proposed demonstrator
will be instrumented for scientific analysis and also permit studies of the environmental properties and agricultural potential of the

collector greenhouse.

Federal funding is mainly being channeled into photovoltaic (PV) research and development. Simpler and more robust
technologies such as solar tower plants attract little support. Our proposed research will proof that solar tower plants can be a

viable alternative to PV arrays.
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Areas of Challenge Theme are Resources, Energy, and Environment

Prototype of solar updraft tower in Manzanares, Spain

(Total cost approximately 1 Million USD)
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Solar tower plants are scalable:

‘Thermal storage eloments for
night time operation

The Southwest has
tremendous potential
for solar power
generation

Large areas wih less than 1%
slope

Many sites near transmission
lines that would be appropriate
for solar tower plants
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Powier 200 MW (200,000 homes)

Diameter approx. 6,000 m - 7,000 m

Height 1,000 m

Collector area max. approx. 9400 acres

will result in 830,000 tonsfyear greenhouse gas

Focus of proposed research

+ In the US focus has been on solar trough and PV technology for solar power
harvesting

« Currently available photovoltaic (PV) power conversion units are not competitive
when compared with conventional power plants in terms of cent/kWh (!he unit
production cost is very high and system performance typically degrades y
over life span)

Proposed research

« We propose to employ C i Fluid Dy (CFD) and structural
(FEM) for solar tower plants with tower heights of up

to 100m that will allow for scaled il i of the tics of up to

200 MW full size plants.

« Explore novel ideas for substantially decreasing the tower height (tower

constitutes major cost of plant)

« Solar-thermal power conversion technologies, such as the solar tower
promise to be more cost effective for large power plants than PV systems

« Solar tower plants do not require high-tech production facilities and can be operated
and i d by ively untrained p

« Solar tower plant technology i: |nvest|gated in Europe and Australia but not in the US
« Solar tower plants are ideally suited for Arizona and the Southwest of the US

« Proposed research program will
» allow the country to catch up with competition from abroad
» benefit the nation and Arizona as it will provide a solar power generation
alternative that is both, ii p ive and low i
« If technology can be brought to full scale application it will provide jobs and
considerably cut back on greenhouse gas emissions and reduce dependence on fossil
fuels

Knowledge/expertise gaps

« Solar tower plants have the potential to provide a lost-cost and low-tech alternative to
PV based solar power generation. Issues related to the fluid- and thermodynamics of
the collector and the structural design of the tower have to be addressed to provide
the confidence level necessary for the construction of MW-class plants.

«In iti the area can ially be used for gr farming which
may create jobs in agriculture. Research reg: g the envir iti under
the collector is needed to determine the agriculture suitability for more arid climates
such as Southern Arizona.

Previous work

+ We designed and built a scaled ator of the power plant for
laboratory experiments

* The ator is i with ir for p and
velocity measurements

« We also carried out a p Yy i fluid dy ics (CFD) ysis of the
plant 3x3ft solar tower laboratory model

“The model d allows for

p * The prop ator will be instr for ifi ysis and also
permlt studies of the enwronmental conditions under the collector. This will
determine the agricultural of the gl

We propose to build several solar tower demonstrator plants with scientific instrumentation

Power output | Tower height | Collector | Collector | Tower
kW) ) (greenhouse) | area [m?] | diameter
diameter [m] [m]
01 198 248 483 1
1 428 53.5 2,250 22
10 922 1153 10,400 a7
100 1986 248.2 48,400 102

We have established a business contact with
Schlaich Bergermann Solar GmbH, Stutigart, Germany
who designed and and buil the solar tower prototype plant in Spain.

Funding opportunities

The proposed work has high potential for obtaining funding from DOE or NSF
and industry

Participants

The main part of the proposed research will be carried out by researchers at the
P and i ing Department at the University of Arizona.

The proposed research will also include researchers from the College of

Engineering and the College of Agriculture and Life Sciences.

The Pl has close contact with R. Bergermann who was the program manager for the

solar tower prototype in Manzanares, Spain, who is currently co-owner of Schlaich

Bergermann Solar. The Pl has written confirmation that Schlaich Bergermann Solar

is willing to cooperate with him on this project.
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