Heat Transfer Fluids
For Concentrating
Solar Power
Systems

Solar thermal energy 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. Solar thermal collectors are classified by
the United States Energy Information
Administration as low-, medium-, or high-
temperature collectors. electricity, solar
thermal systems convert it into heat. They
use mirrors or lenses to concentrate sunlight
onto a receiver, which in turn heats a water
reservoir 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 2b50922e27
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Solar air conditioning surveyed solar energy
system applications of air conditioning.
Techniques discussed included both solar
powered (absorption cycle and heat engine /
Rankine Solar air conditioning, or "solar-
powered air conditioning", refers to any air
conditioning (cooling) system that uses solar
power 2b50922e27

Heat conduction, also called diffusion, is the
direct microscopic exchanges of kinetic
energy of particles (such as molecules) or
quasiparticles (such as lattice waves) through
the boundary between two systems...
2b50922e27 High-temperature collectors
concentrate sunlight using mirrors or lenses
and are generally used for fulfilling heat
requirements up to 300 °C (600 °F) / 20 bar
(300 psi) pressure in industries, and for
electric power production... 2b50922e27
Water is the most common heat transfer fluid
because of its economy, high heat capacity
and favorable transport properties. However,
the useful temperature range is restricted by
freezing below 0 °C and boiling at elevated
temperatures depending on the system...
2b50922e27

Solar power tower Concentrating Solar Power
(CSP) systems are seen as one viable solution
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for renewable, pollution-free energy. upon a
collector tower (the target). Concentrating
Solar Power (CSP) systems are seen as one
viable solution for renewable, pollution-free
energy. Early A solar power tower, also
known as 'central tower' power plant or
'heliostat' power plant, is a type of solar
furnace using a tower to receive focused
sunlight. It uses an array of flat, movable
mirrors (called heliostats) to focus the sun's
rays upon a collector tower (the target)
2b50922e27

As of 2021, global installed capacity of
concentrated solar power stood at 6.8 GW. As
of 2023, the total was 8.1 GW, with the
inclusion of three new CSP projects in
construction in China and in Dubai in the UAE.
The U.S.-based National Renewable Energy
Laboratory (NREL), which maintains a global
database of CSP plants, counts 6.6 GW of
operational capacity... 2b50922e27

Heat transfer While these mechanisms have
distinct characteristics, they often occur
simultaneously in the same system. Heat

transfer is classified into various mechanisms,
such as thermal conduction, thermal

convection, thermal radiation, and transfer of

energy by phase changes. transport in fluids,
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such as advection of pebbles in a river.
Engineers also consider the transfer of mass
of differing chemical species (mass transfer in
the form of advection), either cold or hot, to

achieve heat transfer. In the case of heat
transfer in fluids, where transport by

advection in a fluid is always also Heat

transfer is a discipline of thermal engineering
that concerns the generation, use,

conversion, and exchange of thermal energy
(heat) between physical systems 2b50922e27

Solar thermal collectors are either non-
concentrating or concentrating. In non-
concentrating collectors, the aperture area
(i.e., the area that receives the solar
radiation) is roughly the same as the
absorber area (i.e., the area absorbing the
radiation). A common example of such a
system is a metal plate that is painted a dark
color to maximize the absorption of sunlight.
The energy is then collected by cooling the
plate with a working fluid, often water or
glycol running... 2b50922e27 For other
purposes, a tube containing a fluid runs the
length of the trough at its focal line. The
sunlight is concentrated on the tube and the
fluid heated to a high temperature by the
energy of the sunlight. The hot fluid can be
piped to a heat engine (e.g. ORC or
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water/steam Rankine cycle... 2b50922e27
Early designs used these focused rays to heat
water and used the resulting steam to power
a turbine. Newer designs using liquid sodium
have been demonstrated, and systems using
molten salts (40% potassium nitrate, 60%
sodium nitrate) as the working fluids are now
in operation. These working fluids have high
heat capacity, which can be used to store the
energy before using it to boil water to drive
turbines... 2b50922e27 This can be done
through passive solar design, solar thermal
energy conversion, and photovoltaic
conversion (sunlight to electricity). The U.S.
Energy Independence and Security Act of
2007 created 2008 through 2012 funding for
a new solar air conditioning research and
development program, which should develop
and demonstrate multiple new technology
innovations and mass production economies
of scale. 2b50922e27

Heat-transfer fluid Heat transfer fluids are
used in countless applications and industrial
processes requiring heating or cooling,
typically in a closed circuit and in continuous
cycles. In solar power plants, heat transfer
fluids are used in concentrators like linear In
fluid thermodynamics, a heat transfer fluid
(HTF) is a gas or liquid that takes part in heat
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transfer by serving as an intermediary in
cooling on one side of a process, transporting
and storing thermal energy, and heating on
another side of a process. refining, and for
converting materials in presses and
laminating operations. Cooling water, for
instance, cools an engine, while heating
water in a hydronic heating system heats the
radiator in a room 2b50922e27

Significant research has gone into developing
a diverse range... 2b50922e27 At the end of
2023, global solar hot water thermal capacity
was 560 GWth, a 3% increase from 2022...
2b50922e27

Concentrated solar power Concentrated solar
power (CSP, also known as concentrating
solar power, concentrated solar thermal)

systems generate solar power by using
mirrors or lenses Concentrated solar power
(CSP, also known as concentrating solar
power, concentrated solar thermal) systems
generate solar power by using mirrors or
lenses to concentrate a large area of sunlight
into a receiver. Electricity is generated when
the concentrated light is converted to heat
(solar thermal energy), which drives a heat
engine (usually a steam turbine) connected
to an electrical power generator or powers a
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thermochemical reaction 2b50922e27

Parabolic trough As of 2014, the largest solar
thermal power systems using parabolic
trough A parabolic trough collector (PTC) is a
type of solar thermal collector that is straight
in one dimension and curved as a parabola in
the other two, lined with a polished metal
mirror. The sunlight which enters the mirror
parallel to its plane of symmetry is focused
along the focal line, where objects are
positioned that are intended to be heated. In
a solar cooker, for example, food is placed at
the focal line of a trough, which is cooked
when the trough is aimed so the Sun is in its
plane of symmetry. then filled with the heat
transfer fluid, typically a molten nitrate salt
2b50922e27

Solar water heating Many indirect systems
use antifreeze (e. g. SWHs are widely used for
residential and some industrial applications. ,

propylene glycol) in the heat transfer Solar

water heating (SWH) is heating water by

sunlight, using a solar thermal collector. A

variety of configurations are available at
varying cost to provide solutions in different
climates and latitudes. Drainback systems
drain the transfer fluid from the system when
the pump stops 2b50922e27
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A Sun-facing collector heats a working fluid
that passes into a storage system for later
use. SWH are active (pumped) and passive
(convection-driven). They use water only, or
both water and a working fluid. They are
heated directly or via light-concentrating
mirrors. They operate independently or as
hybrids with electric or gas heaters. In large-
scale installations, mirrors may concentrate
sunlight into a smaller collector. 2b50922e27

Photovoltaic thermal hybrid solar collector
solar water desalination, solar cooling, or
power generation with concentrating PVT
collectors). Depending on the type of heat
transfer fluid, PVT Photovoltaic thermal
collectors, typically abbreviated as PVT
collectors and also known as hybrid solar
collectors, photovoltaic thermal solar
collectors, PV/T collectors or solar
cogeneration systems, are power generation
technologies that convert solar radiation into
usable thermal and electrical energy. PVT
collectors combine photovoltaic solar cells
(often arranged in solar panels), which
convert sunlight into electricity, with a solar
thermal collector, which transfers the
otherwise unused waste heat from the PV
module to a heat transfer fluid. By combining
electricity and heat generation within the
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same component, these technologies can
reach a higher overall efficiency than solar
photovoltaic (PV) or solar thermal (T) alone. g
2b50922e27

Solar thermal collector space heating, while
concentrating collectors in concentrated solar
power plants generate electricity by heating a

heat-transfer fluid to drive a turbine A solar

thermal collector collects heat by absorbing
sunlight. The term "solar collector" commonly
refers to a device for solar hot water heating,
but may refer to large power generating
installations such as solar parabolic troughs
and solar towers or non-water heating
devices such as solar cookers or solar air
heaters 2b50922e27
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