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Solar dish-engine systems are currently being developed for application in high-value
remote power, distributed generation, green power, and other grid-connected markets.
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The Boeing/Stirling Energy Systems DECC project This Science Application International Corporation/
will evaluate the performance of the "“critical" STM Power Inc. 25 kW Dish-Stirling System is
parts of the Stirling engine and develop the next- operating at a Salt River Project site in Phoenix, AZ.
generation of the 25 kW Dish-Stirling System.

What is a Solar Dish-Engine System? dish structure must track the sun continuously

A Solar Dish-Engine System is an electric to reflect the beam into the thermal receiver.

generator that “burns” sunlight instead of gas THE POWER CONVERSION UNIT

or coal to produce electricity. The major parts jncludes the thermal receiver and the engine/

of a system are the solar concentrator and thgyenerator. The thermal receiver is the interface

power conversion unit. Descriptions of these petween the dish and the engine/generator. It

subsystems and how they operate are presenffkorbs the concentrated beam of solar energy,

below. converts it to heat, and transfers the heat to the

THE DISH, which is more specifically engine/generato_r. Athermal rec_eiver can be a
bank of tubes with a cooling fluid, usually

referred to as a concentrator, is the primary ’ N
solar component of the system. It collects the Nydrogen or helium, which is the heat transfer
medium and also the working fluid for an

solar energy coming directly from the sun (the }

solar energy that causes yogolar dish-engine systems engine. Alternate thermal

to cast a shadow) and  convert sunlight into electricity o o o 2r€ heat pipes

concentrates or focuses it oat very high efficiencies—higher Wherein the boiling and

a small area. The resultant than any other solar technology. condensing of an intermedi-

solar beam has all of the The current record is held by a  ate fluid is used to transfer

power of the sunlight hitting Solar Dish-Stirling system that  the heat to the engine.

the dish but is concentrategonverted 29.4% of the incident Thg engine/generator

in a small area so that it Sunlight into electrical power. system is the subsystem that

can bemore efficiently used. Glass mirrors takes the heat from the thermal receiver and

reflect ~92% of the sunlight that hits them,  uses it to produce electricity. The mostnmon

Concentrating are relatively ingxpgnsive, can be clegned, type of heat engine used in dish-engigstems
Solar Power andlast a long time in the outdoor environ- is the Stirling engine. A Stirling engine uses heat

Program ment, making them an excellent choice for theprovided from an external source (like the sun)
reflective surface of a solar concentrator. The to move pistons and make mechanical power,




similar to the internal combustion engine in yoar. The
mechanical work, in the form of the rotation of the engine
crankshaft, is used to drive a generator and produce
electrical power

In addition to the Stirling engine, microturbines and
concentrating photovoltaics are also being evaluated as |I
possible future power conversion unit technologies.

Microturbines are currently being manufactured for

distributed generation systems and could potentially be
used in dish-engine systeniiese engines, which are %!
similar to (but much smaller than) jet engines, would als{ 14
be used to drive an electrical generatophotovoltaic
conversion system is not actually an engine, but a-semi |«

into electricity

What are the markets for Solar Dish-Engine
Systems? i
Solar dish-engine systems are being developed for use
emeping global markets for distributed generation, greerF
power remote powerand grid-connected applications.  The Advanced Dish Development System is a 10 kWater
Individual units, ranging in size from 9 to 25 kilowatts, Calpumping system developed bWG Associatesfor use by
operate independent of power grids in remote sunny locaticNative Americans in the southwest U. S.

to pump water or to provide electricity for people living ir
remote areas. Lgely because of their highfigiency and
“conventional” construction, the cost of dish-engine
systems is expected to compete in distributed markets.

“portfolio standards” and renewable egyemandates.

While the potential markets in the U. S. arg&rthe
sizeof developing worldwide markets is immen$ée
Opportunities are emging for the deployment of dish-  International Engy Agency projects an increased demand
engine systems in the Southwest U. S. Many states are for electrical power worldwide more than doubling installed
adopting green power requirements in the form of capacity More than half of this is in developing countries
and a lage part is in areas with good solar resources,
limited fossil fuel supplies, and no power distribution
network.The potential payéffor dish-engine system
developers is the opening of these immense global
marketsfor the export of power generation systems.

For on-line information about Sun#Lab, please visit
http://www.eren.doe.gov/sunlab. Information about the
U.S. Department of Energy’s Concentrating Solar Power
Program can be found at http://www.eren.doe.gov/csp.
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This small photovoltaic solardish conversion system is being
developed by Concentratinglechnologies, LLC.



