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0 Solar power generation and energy storage system
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Abstract

X e = u

A solar energy collection system hanvests solar energy from large open areas. A length of flexible solar collector is provided for unrolling along a supporting surface. A first layer of the solar collector is an
uninsulated base panel for directly contacting the ground or other supporting structure. A plurality of parallel conduits are sealed along the length of the flexible base panel and have a high light absorption
and a low infrared emission for containing a flowing liquid to be heated by solar energy fom the sun. A length of a covering material is placed parallel to the base panel and between the parallel conduits
and the sun and sealed to the base panel for containing a low pressure fluid to reduce heat loss from the flowing liquid and to inflate the structure formed by the ground cover and covering material. Heated
fuid from the parallel conduits is collected in a header for delivery to a power generating systern. The heated liquid is passed through 3 boiler for bailing a flid with a low boiling point, such as a refiigerant,
and the vapor can then be used in a conventional power plant for generating output energy. In one embodiment, the power plant condenser is caoled by the evaporation of water sprayed into cooling air

adjacent the condenser
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a2 United States Patent @10y Patent No.: US 6,223,743 B1
Prueitt @5) Date of Patent: May 1, 2001
(54) SOLAR POWER GENERATION AND 2504660 * 10/1982 (FR) ... o 126/620
ENERGY STORAGE SYSTEM 70/00225 * 5/1979 (WO) ... - 126/624
(76) Inventor: Melvin L. Prueitt, 161 Cascabel, Los OTHER PUBLICATIONS
Alamos, NM (US) 87544
Wilhelm et al., “The Development of Polymer Film Solar
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(351) Int.CL7 .. F24J 2/34; F24) 2/3¢  provided for unrolling along a supporting surface. A first
(52) US.CL . 126/620; 126/626 layer of the solar collector is an uninsulated base panel for
(58) Field of Search ... S 126/620, 624, directly contacting the ground or other supporling structure.
126/626, 565, 566, 569, 651, 655, 008 A plurality of parallel conduits are sealed along the length of
the flexible base panel and have a high light absorption and
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Description

FIELD OF THE INVENTION
The present invention relates generally to praduction of thermal energy from solar energy, and, more particularly, to a system for collecting, staring, and using themal energy generated from incident

solar energy.

@3 > |

BACKGROUND OF THE INVENTION

The amount of energy striking the earth from the sun in just one day is enough to provide electric power for the human race for 175 years at the present rate of consumtion. One way to gather some
of this energy is through photovoltaic pansls; but they tum of when the sun gues down. Furthermore, available photovoltaic panels are expensive compared to the cost of electric power produced by

fossil fuels.

Another way to harvest solar energy is to cancentrate sunlight with parabolic mirors ta produce steam in a Rankine cycle that generates electric power. But, again, this technique is expensive and
Iabor intensive and is useful anly during relatively dear daylight hours. Projects that propose the use of flat panel collectors for the conversian of solar energy to thermal energy for the production of
autput pawer have proven unecanamical due to the cost of constructing large areas of collector surfaces. Eoth of the methods lso require some exteral form of energy storage in order to continue

to produce power at night

Flat solar panels narmally are formed in rectangular boxes with one or two layers of glazing abave the absorbing surface, and the sidewalls that support the glazing cast shadaws an the absorbing
surface in early moming and late aftemoon. Furthermore, the frames of the boxes provide heat paths, which lose energy from the solar collectors to the ambient i

Eew~u

‘What is needed is a system that inexpensively hanvests solar energy over large areas, using part of the energy to produce power duting the daytime and storing the rest of the energy for nighttime
power generation. For example, Brokhaven National Laboratory Report BNL 51482, UC-53c, "The Development of Polymer Film Solar Collectors: A Status Report,” W. G. Wilhelm et al., August
1982, describes a solar collector consisting of plastic fims that are sealed togsther at appropriate places by a roller system in a factory. The rolls of plastic film are then cut into sections and
mounted into rigid frames. Battor insulation is applizd to reduce heat Ioss.

A number of patents show the construction of solar panels that consist of plastic fims for glazing and for channels containing a heat collecting fluid. U.S. Pat. Nos. 4,038,967, 4,559,924, and
4,587 378 show plastic fims sealed together for the transport of heat callecting flids and plastic fims for glazing. In these cases, rigid frameworks are required to support the fims and insulation is
provided to prevent heat loss below the panels.

U.S. Pat. No. 4 135,209 shows a water channel with walls of plastic and a plastic glazing supported by air pressure. It is attached to a rigid structure and is not designed to cover large areas over
the ground. U.S. Pat. No. 3,174,915 is a solar still that uses an air-inflated caver for glazing and for candensate collection. I is attached 10 a rigid framework. U.S. Pat. No. 3,991,742 descrines a
waterheater solar panel cansisting af two plastic fims between which water flows. This system is designed ta be attached to a pitched raof to pravide the necessary gravity fuid flaw.

The present invention, Solar Power and Energy Storage Sy stem (SPAESS), provides a solar energy harvest system that can be applied over large ground areas to economically produce electric
powrer from the sun diring the daylight and store energy in the underlying earth for nighittime power generation. A square mile (640 acres) of solar hanvest can output over a hundred megawatts of
power during peak demand in the daytime and continue to generate energy at relatively high levels during the night when the demand for electricity has decreased.

Various abjects, advantages and novel features of the invention will be set farth in part in the deseription which follows, and in part will become apparent to those skilled in the art upon examination of
the Tollowing or may be leamed by practice of the invention. The objects and advantages of the inventian may be realized and attained by means of the instrumentalities and combinations particularly
pointed out in the appended claims:

SUMMARY OF THE INVENTION 's
The present invention is directed to a solar energy collection system for hanvesting solar energy from large open areas. A length of solar collectors having a flexible uninsulated base panel is provided =
far unralling along a supporting surface. A plurality of parallel conduits are sealed along the length of the flexible base panel and have a high light absorption and a low infrared emission for containing
& flowing liquid to be heated by solar energy from the sun. A length of a covering material is placed parallel to the base panel and between the parallel conduits and the sun and sealed to the base
panel for containing a low pressure flid ta reduce heat loss from the flowing liguid and to inflate the structure formed by the ground eover and covering material,

| ) & 53 % || Byoioarentpowerpont | [Elmerosoft Powerpoint <L, | &6 - esp@cenet - your . [E162 espacenet - Docu... &163 esp@cenet - Facsmi.

idfistart
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