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Solar thermal energy (STE) is a form of energy and a technology for harnessing solar energy to generate

thermal energy for use in industry, and in the residential and commercial sectors. Solar thermal collectors are

classified by the United States Energy Information Administration as low-, medium-, or high-temperature

collectors. Low-temperature collectors are generally unglazed and used to heat swimming pools or to heat

ventilation air. Medium-temperature collectors are also usually flat plates but are used for heating water or air

for residential and commercial use.

High-temperature collectors concentrate sunlight using mirrors or lenses and are generally used for fulfilling

heat requirements up to 300&#160;&#176;C (600&#160;&#176;F) / 20 bar (300 psi) pressure in industries,

and for electric power production. Two categories include Concentrated Solar Thermal (CST) for fulfilling

heat requirements in industries, and Concentrated Solar Power (CSP) when the heat collected is used for

electric power generation. CST and CSP are not replaceable in terms of application.

Systems for utilizing low-temperature solar thermal energy include means for heat collection; usually heat

storage, either short-term or interseasonal; and distribution within a structure or a district heating network. In

some cases a single feature can do more than one of these things (e.g. some kinds of solar collectors also store

heat). Some systems are passive, others are active (requiring other external energy to function).&#91;5&#93;

Heating is the most obvious application, but solar cooling can be achieved for a building or for district cooling

by using a heat-driven absorption or adsorption chiller (heat pump). There is a productive coincidence that the

greater the driving heat from insolation, the greater the cooling output. In 1878, Auguste Mouchout pioneered

solar cooling by making ice using a solar steam engine attached to a refrigeration device.&#91;6&#93;

Glazed solar collectors are designed primarily for space heating. They recirculate building air through a solar

air panel where the air is heated and then directed back into the building. These solar space heating systems

require at least two penetrations into the building and only perform when the air in the solar collector is

warmer than the building room temperature. Most glazed collectors are used in the residential sector.

A Trombe wall is a passive solar heating and ventilation system consisting of an air channel sandwiched

between a window and a sun-facing thermal mass. During the ventilation cycle, sunlight stores heat in the

thermal mass and warms the air channel causing circulation through vents at the top and bottom of the wall.

During the heating cycle the Trombe wall radiates stored heat.&#91;11&#93;

Solar space heating with solar air heat collectors is more popular in the USA and Canada than heating with

solar liquid collectors since most buildings already have a ventilation system for heating and cooling. The two

main types of solar air panels are glazed and unglazed.
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Centralized district heating round the clock is also feasible with concentrated solar thermal (CST) storage

plant.&#91;19&#93;

Interseasonal storage. Solar heat (or heat from other sources) can be effectively stored between opposing

seasons in aquifers, underground geological strata, large specially constructed pits, and large tanks that are

insulated and covered with earth.

Short-term storage. Thermal mass materials store solar energy during the day and release this energy during

cooler periods. Common thermal mass materials include stone, concrete, and water. The proportion and

placement of thermal mass should consider several factors such as climate, daylighting, and shading

conditions. When properly incorporated, thermal mass can passively maintain comfortable temperatures while

reducing energy consumption.

A solar chimney (or thermal chimney) is a passive solar ventilation system composed of a hollow thermal

mass connecting the interior and exterior of a building. As the chimney warms, the air inside is heated causing

an updraft that pulls air through the building. These systems have been in use since Roman times and remain

common in the Middle East.

Solar process heating systems are designed to provide large quantities of hot water or space heating for

nonresidential buildings.&#91;21&#93;
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