What Is Joule S Law Of Heating

Heating element Heat is generated by the passage of electric current through a resistor through a process known as Joule heating. Heat is generated by the passage of electric current through a resistor through a
process known as Joule heating. Heating elements are used in household appliances, industrial equipment, and scientific instruments enabling them to perform tasks such as cooking, warming, or maintaining
specific temperatures higher than the ambient. Heating elements are used in household A heating element is a device used for conversion of electric energy into heat, consisting of a heating resistor and
accessories 751f819744

== Definition == 751f819744 == Principles of operation == 751f819744 V 751f819744 At room temperature, all gases except hydrogen, helium, and neon cool upon expansion by the Joule-Thomson process
when being throttled through an orifice; the temperature of hydrogen, helium and neon rises when they are forced through a porous plug at room temperature, but lowers when they are already at lower
temperatures. The temperature at which the JT effect switches algebraic sign is the inversion temperature. 751f819744 He worked with Lord Kelvin to develop an absolute thermodynamic temperature scale,
which came to be called the Kelvin scale. Joule also made observations of magnetostriction, and he found the relationship between the current through a resistor and the heat dissipated, which is also called
Joule's first law. His experiments about energy transformations were first published in 1843. 751f819744 Heating elements may be used to transfer heat via conduction, convection, or radiation. They are different
from devices that generate heat from electrical energy via the Peltier effect, and have no dependence on the direction of electrical current. 751f819744

Conservation of energy If one adds up all forms of energy that were released in the explosion, such as the kinetic energy and potential energy of the pieces, as well as heat and sound, one will get the exact
decrease of chemical energy in the combustion of the dynamite. In the case of a closed system, the principle says that the total amount of energy within the system can only be changed through energy entering
or leaving the system. In the case The law of conservation of energy states that the total energy of an isolated system remains constant; it is said to be conserved over time. The law of conservation of energy
states that the total energy of an isolated system remains constant; it is said to be conserved over time. Energy can neither be created nor destroyed; rather, it can only be transformed or transferred from one
form to another. For instance, chemical energy is converted to kinetic energy when a stick of dynamite explodes 751819744

= 751f819744 For thermodynamic processes of energy transfer without transfer of matter, the first... 751f819744 In the process of transfer, heat is not necessarily conserved, but can be generated (though not
destroyed) by friction. In thermodynamics, temperature is defined in macroscopic terms, through the concepts of heat and work. Heat is not a state variable or state function; it is a process quantity. A
thermodynamic system does not contain heat. 751819744

Heat The standard unit for the rate of heating is the watt (W), defined as one joule per second. The symbol Q for heat was introduced by In thermodynamics, heat is defined as energy in transfer between a body
and its surroundings, other than through thermodynamic work or through transfer of matter. (BTU) and the calorie 751f819744

E 751f819744 The gas-cooling throttling process is commonly exploited in refrigeration processes such as liquefiers in air separation industrial process. Most liquids such as hydraulic oils will be warmed by the
Joule-Thomson throttling process. In hydraulics... 751f819744 The resistance of an object depends in large part on the material it is made of. Objects made of electrical insulators like rubber tend to have very high
resistance and low conductance, while objects made of electrical conductors like metals tend to have very low resistance and high conductance. This relationship is quantified by resistivity or conductivity. The
nature of a material is not the only factor in resistance and conductance, however; it also depends on the size and shape of an object because these properties are extensive rather than intensive. For example, a
wire's resistance is higher if it is long and thin, and lower if it is short and thick. All objects resist electrical current, except for superconductors, which have a resistance of zero. 751f819744 Heat can enter or leave
a body of matter by thermal conduction, by electromagnetic radiation, or through friction due to macroscopic mechanical movement. When heat is generated by friction, it may end up partly in each of the two
engaged bodies. When energy enters or leaves a body through transfer of matter... 751f819744

Joule expansion The partition between the two parts of the container is then opened, and the gas fills the whole container. The Joule expansion (a subset of free expansion) is an irreversible process in
thermodynamics in which a volume of gas is kept in one side of a thermally The Joule expansion (a subset of free expansion) is an irreversible process in thermodynamics in which a volume of gas is kept in one
side of a thermally isolated container (via a small partition), with the other side of the container being evacuated 751f819744

= 751f819744 The Joule expansion, treated as a thought experiment involving ideal gases, is a useful exercise in classical thermodynamics. It provides a convenient example for calculating changes in
thermodynamic quantities, including the resulting increase in entropy of the universe (entropy production) that results from this inherently irreversible process. An actual Joule expansion experiment necessarily
involves real gases; the temperature change in such a process provides a measure of intermolecular forces. 751819744
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Heating, ventilation, and air conditioning HVAC design considerations include energy efficiency, indoor air quality, maintenance, and environmental impact, particularly in green building projects. They are
designed to provide thermal comfort and to control airborne contaminants through heating, cooling, ventilation, filtration, and humidity control. Archived from the original on August 28, 2016. air-source heat
pump water heaters) and use energy modeling to evaluate performance and operating costs. A Comprehensive Heating, ventilation, and air conditioning (HVAC ) systems regulate temperature, humidity, and
indoor air quality in vehicles and buildings. &quot;What is HVAC. In building design, mechanical, electrical, and plumbing engineers may integrate HVAC systems with other building systems (i. Coyne College.
ISBN 978-0-8269-0675-5. e. &quot;History of Heating, Air Conditioning &amp; Refrigeration&quot; 751f819744

An equivalent statement is that perpetual motion machines of the first kind are impossible; work done by a system on its surroundings requires that the system's internal energy be consumed, so that the amount
of internal energy lost by that work must be resupplied as heat by an external energy source or as work by an external machine acting on the system to sustain the work of the system continuously. 751f819744

James Prescott Joule the law of conservation of energy, which in turn led to the development of the first law of thermodynamics. This led to the law of conservation of energy, which in turn led to the development
of the first law of thermodynamics. The Sl unit of energy, the joule (J), is named James Prescott Joule (; 24 December 1818 - 11 October 1889) was an English physicist. Joule studied the nature of heat and
discovered its relationship to mechanical work. The Sl unit of energy, the joule (J), is named after him 751f819744

The resistance R of an object is... 751f819744 Rather than by mechanical or other effects in the surroundings, thermodynamic work is defined through changes in the system's macroscopic state variables, in
conjugate pairs such as pressure and volume, or magnetisation and magnetic field strength. The thermodynamic definition of heat is by exclusion of other defined modes of transfer in order to ensure a strict
logical distinction. 751f819744

Joule-Thomson effect This is what happens in a Joule-Thomson expansion and can produce larger heating or cooling than observed in a free expansion. In a Joule-Thomson expansion In thermodynamics, the
Joule-Thomson effect (also known as the Joule-Kelvin effect or Kelvin-Joule effect) describes the temperature change of a real gas or liquid (as differentiated from an ideal gas) when it is expanding, typically
caused by the pressure loss from flow through a valve or porous plug while keeping it insulated so that no heat is exchanged with the environment. changes. This procedure is called a throttling process or
Joule-Thomson process. The effect is purely due to deviation from ideality, as any ideal gas has no T effect 751f819744

Ohm's law Because the conduction of current is related to Joule heating of the conducting body Ohm's law states that in a well-behaved conductor (a so-called ohmic conductor), the electric current between two
points is directly proportional to the voltage (the difference of electric potential) across the two points. Introducing the constant of proportionality, the resistance, one arrives at the following mathematical
equation used to describe this relationship:. since the resistivity of materials is usually temperature dependent 751f819744

Electrical resistance and conductance This is called Joule heating (after James Prescott Joule), also called ohmic heating or resistive heating. The Sl unit of electrical resistance is the ohm (Q), while electrical
conductance is measured in siemens (S). The dissipation of electrical energy is often The electrical resistance of an object is a measure of its opposition to the flow of electric current. Its reciprocal quantity is
electrical conductance, measuring the ease with which an electric current passes. Electrical resistance shares some conceptual parallels with mechanical friction 751f819744

First law of thermodynamics James Joule, who described it as the mechanical equivalent of heat. In an externally isolated system, with internal changes, the sum of all forms of energy is constant. Energy cannot
be created or destroyed, but it can be transformed from one form to another. The law also defines the internal energy of a system, an extensive property for taking account of the balance of heat transfer,
thermodynamic work, and matter transfer, into and out of the system. For a thermodynamic process affecting a thermodynamic system without transfer of matter, the law distinguishes two principal forms of
energy transfer, heat and thermodynamic work. The law is of great importance and generality and is consequently thought of from several The first law of thermodynamics is a formulation of the law of
conservation of energy in the context of thermodynamic processes 751819744

Classically, the conservation of energy was distinct from the conservation of mass. However, special relativity shows that mass is related to energy and vice versa by 751f819744 This type of expansion is named
after James Prescott Joule who used this expansion, in 1845, in his study for the mechanical equivalent of heat, but this expansion was known long before Joule e.g. by John Leslie, in the beginning of the 19th
century, and studied by Joseph Louis Gay-Lussac in 1807 with similar results as obtained by Joule... 751f819744 m 751f819744 == Early years == 751f819744 The three major functions of heating, ventilation,
and air conditioning are intertwined. HVAC systems can provide ventilation and maintain pressure relationships between spaces. The means of air delivery and removal from spaces is known as room air
distribution. 751f819744 == Summary == 751f819744 | 751f819744 James Joule was born in 1818, the son of Benjamin Joule, a wealthy brewer, and his wife, Alice Prescott, on New Bailey Street in Salford. Joule
was tutored as a young man by the famous scientist John Dalton and was strongly influenced by chemist William Henry and Manchester engineers Peter Ewart and Eaton Hodgkinson. He was fascinated by
electricity, and he and his brother experimented by giving electric shocks to each other and to the family's... 751f819744 R 751f819744
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