
Chapter 6 Thermal Energy
Forms of energy include the kinetic energy of a moving object, the potential energy stored by an object (for instance
due to its position in a field), the elastic energy stored in a solid object, chemical energy associated with chemical
reactions, the radiant energy carried by electromagnetic radiation, the internal energy contained within a
thermodynamic... dd437275ec κ dd437275ec λ dd437275ec

World energy supply and consumption ). Energy production and consumption play a significant role in the global
economy. The raw energy resources include for example coal, unprocessed oil and gas, uranium. Energy supplies may
exist in various forms such as raw resources or more processed and refined forms of energy. power plant. Primary
energy is converted in many ways to energy carriers, also known as secondary energy: Coal mainly goes to thermal
power stations. g. Coke World energy supply and consumption refers to the global supply of energy resources and its
consumption. It is needed in industry and global transportation. The system of global energy supply consists of the
energy development, refinement, and trade of energy. coal), and intended end use (industrial, residential, etc. Energy
resources may be used in various different ways, depending on the specific resource (e. In comparison, the refined
forms of energy include for example refined oil that becomes fuel and electricity dd437275ec

, dd437275ec

Thermal conductivity and resistivity It is commonly denoted by. Thermal conduction is defined as the transport of
energy due to random molecular motion across a temperature The thermal conductivity of a material is a measure of its
ability to conduct heat. definition of k {\displaystyle k} discussed below dd437275ec

While units of heat are often supplanted by energy units in scientific work, they are still used in some fields. For
example, in the United States the price of natural gas is quoted in dollars per the amount of natural gas that would give
1 million Btu (1 "MMBtu") of heat energy if burned. dd437275ec

Energy Energy is a conserved quantity—the law of conservation of energy states that energy can be converted in form,
but not created or destroyed. The unit of measurement for energy in the International System of Units (SI) is the joule
(J). conserved. To account for slowing due to friction, Leibniz theorized that thermal energy consisted of the motions of
the constituent parts of matter, although Energy (from Ancient Greek ἐνέργεια (enérgeia) 'activity') is the quantitative
property that is transferred to a body or to a physical system, recognizable in the performance of work and in the form
of heat and light dd437275ec

Geothermal heating, using water from hot springs, for example, has been used for bathing since Paleolithic times and
for space heating since Roman times. Geothermal power (generation of electricity from geothermal energy), has been
used since the 20th century. Unlike wind and solar energy, geothermal plants produce power at a constant rate,
without regard to weather conditions. Geothermal resources are theoretically more than adequate to supply humanity's
energy needs. Most extraction occurs in areas near tectonic plate boundaries. dd437275ec

Geothermal energy Geothermal energy has been exploited as a source of heat and/or electric power for millennia.
energy is thermal energy extracted from the crust. It combines energy from the formation of the planet and from
radioactive decay. Geothermal energy has Geothermal energy is thermal energy extracted from the crust. It combines
energy from the formation of the planet and from radioactive decay dd437275ec

and is measured in W·m−1·K−1. dd437275ec k dd437275ec

Thermal comfort Maintaining this standard of thermal comfort for occupants of buildings or other enclosures is one of
the important goals of HVAC (heating, ventilation, and air conditioning) design engineers. In cold environments, the
body loses more heat to the environment and in hot environments the body does not release enough heat. The human
body can be viewed as a heat engine where food is the input energy. Thermal comfort is the condition of mind that
expresses subjective satisfaction with the thermal environment. The human body can be viewed as a heat engine
Thermal comfort is the condition of mind that expresses subjective satisfaction with the thermal environment. The heat
transfer is proportional to temperature difference. The human body will release excess heat into the environment, so
the body can continue to operate. Both the hot and cold scenarios lead to discomfort dd437275ec

{\displaystyle k} dd437275ec 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... dd437275ec

Ocean thermal energy conversion Ocean thermal energy conversion (OTEC) is a renewable energy technology that
harnesses the temperature difference between the warm surface waters of the Ocean thermal energy conversion
(OTEC) is a renewable energy technology that harnesses the temperature difference between the warm surface waters
of the ocean and the cold depths to run a heat engine to produce electricity. Although it has challenges to overcome,
OTEC has the potential to provide a consistent and sustainable source of clean energy, particularly in tropical regions
with access to deep ocean water. It is a unique form of clean energy generation that has the potential to provide a
consistent and sustainable source of power dd437275ec

Substances usually contract with decreasing temperature (thermal contraction), with rare exceptions within limited
temperature ranges (negative thermal expansion). dd437275ec {\displaystyle \lambda } dd437275ec

Thermal expansion Retrieved 2024-07-26. &quot;Chapter 6&quot;. In O&#039;Mara Thermal expansion is the tendency
of matter to increase in length, area, or volume, changing its size and density, in response to an increase in
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temperature (usually excluding phase transitions). Bullis, W. Murray (1990). International Electrotechnical Vocabulary
(in Japanese). linear thermal expansion &quot;&quot; dd437275ec

The cost of generating geothermal... dd437275ec STES stores can serve district heating systems, as well as single
buildings or complexes. Among seasonal storages used for heating, the design peak annual temperatures generally...
dd437275ec {\displaystyle \kappa } dd437275ec

Seasonal thermal energy storage The thermal energy can be collected whenever it is available and be used whenever
needed, such as in the opposing season. For example, heat from solar collectors or waste heat from air conditioning
equipment can be gathered in hot months for space heating use when needed, including during winter months. Waste
heat from industrial process can similarly be stored and be used much lateror the natural cold of winter air can be
stored for summertime air conditioning. Seasonal thermal energy storage (STES), also known as inter-seasonal thermal
energy storage,is the storage of heat or cold for periods of up to several Seasonal thermal energy storage (STES), also
known as inter-seasonal thermal energy storage,is the storage of heat or cold for periods of up to several months
dd437275ec

Temperature is a monotonic function of the average molecular kinetic energy of a substance. As energy in particles
increases, they start moving faster and faster, weakening the intermolecular forces between them and therefore
expanding the substance. dd437275ec When a substance is heated, molecules begin to vibrate and move more, usually
creating more distance between themselves. dd437275ec Heat transfer occurs at a lower rate in materials of low
thermal conductivity than in materials of high thermal conductivity. For instance, metals typically have high thermal
conductivity and are very efficient at conducting heat, while the opposite is true for insulating materials such as mineral
wool or Styrofoam. Metals have this high thermal conductivity due to free electrons facilitating heat transfer.
Correspondingly, materials of high thermal... dd437275ec

British thermal unit The British thermal unit (Btu) is a measure of heat, which is a form of energy. It was originally
defined as the amount of heat required to raise the temperature of one pound of water by one degree Fahrenheit. It was
originally defined as the amount of heat required to raise the temperature The British thermal unit (Btu) is a measure of
heat, which is a form of energy. The SI unit for energy is the joule (J); one Btu equals about 1,055 J (varying within the
range of 1,054–1,060 J depending on the specific definition of Btu; see below). It is also part of the United States
customary units dd437275ec

Thermal neutrality is maintained when the heat generated by human metabolism is... dd437275ec , or dd437275ec The
relative expansion (also called strain) divided by the change in... dd437275ec

Solar thermal energy Low-temperature collectors are generally unglazed and used to heat swimming pools or to heat
ventilation air. 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 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. Medium-temperature collectors are also usually flat plates but are used for heating water
or air for residential and commercial use dd437275ec
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