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Distribution Scientists Bernoulli Boltzman Karno Clapeyron Clausius Karateodoria Duhem Gibbs von Helmholz Joel Maxwell von Mayer Onsager Rankine Smeaton Stahl Thompson Thomson Thompson Thomson van der Waals Waterston Book Categoryvte zero law thermodynamics states that if two thermodynamic systems are in thermal equilibrium with the third, then they are in
heat equilibrium with the third, then they are in heat equilibrium with the third, then they are in the heat of the same. Accordingly, the thermal equilibrium between systems is a transit relationship. Two systems be due to thermal equilibrium if they are connected by a wall permeable only for heat, and they do not change over time. As a convenience of language, systems sometimes
also say that due to thermal equilibrium, if they are not connected, to be able to transmit heat to each other, but still will not do so (even) if they have been connected by a wall permeable only for heat. The physical meaning is expressed by Maxwell in the words: All heat of the same kind. Another statement of the law: All diathermal walls are equivalent. The law is important for the
mathematical formulation of thermodynamics, which needs to be affirmed that the connection of thermal equilibrium is equivalent to communication. This information is necessary for the mathematical determination of temperature, which will agree with the physical existence of valid thermometers. The zero law as equivalence of the ratio Thermodynamic system by definition is in
its own state of internal thermodynamic equilibrium, that is, there is no change in its observed state (i.e. macro-state) over time, and no flows occur in it. In other words, the set of all systems in its own state of internal thermodynamic equilibrium can be divided into subsets in which each system belongs to one and only one subset, and is in thermal equilibrium with all other
members of this subset, and is not in thermal equilibrium with a member of any other subset. This means that each system can be assigned a unique tag and if the tags of the two systems are the same, they are in thermal equilibrium with each other, and if they are different, they are not. This property is used to justify the use of empirical temperature as a marking system.
Empirical temperature provides for further processing of heat-emitting systems, such as order and continuity with regard to hotness or coldness, but they are not implied by the standard statement of zero law. If it is determined that the thermodynamic system is in thermal equilibrium with itself (i.e. thermal equilibrium reflexively), then the zero law can be stated as follows: if the
body C, be in thermal equilibrium with the other two bodies, A and B, then A and B are in thermal equilibrium with each other. The statement states that thermal equilibrium is a left-wing link between thermodynamic systems. If we also determine that each thermodynamic system is in thermal equilibrium with itself, then thermal equilibrium is also a reflexive link. Binary relationships
that are both reflexive and are relationships of equivalence. Thus, again implicitly suggesting reflexivity, the zero law is therefore often expressed as a right-euclid statement: statement: With the third system, they are in thermal equilibrium with each other. One consequence of relationship equivalence is that equilibrium relationships are symmetrical: if A is in thermal equilibrium
with B, then B is in thermal equilibrium with A. So we can say that the two systems are in thermal equilibrium with each other, or that they are in mutual equilibrium. Another consequence of equivalence is that thermal equilibrium is a transit relationship and is sometimes expressed as such: if A is in thermal equilibrium with B and if B is in thermal equilibrium with C, then Ais in
thermal equilibrium with C. Reflexive, transit relations do not guarantee equinquinose relations. In order for the above statement to be correct, it is necessary to implicitly assume both reflexivity and symmetry. It is euclidean relationships that apply directly to thermometry. The ideal thermometer is a thermometer that does not measurably change the state of the system it measures.
Assuming that the constant reading of the ideal thermometer is a valid label system for the equivalence classes of a set of equilibrium thermodynamic systems, then if the thermometer gives the same readings for the two systems, these two systems are in thermal equilibrium, and if we heat the two systems, then there will be no subsequent changes in the condition of one of
them. If the readings are different, the thermal connections of the two systems will cause a change in the state of both systems, and when the change is completed, they will both give the same thermometer readings. The zero law does not contain any information about this final reading. The basis of the temperature of the law establishes thermal equilibrium as the equivalence of
the relationship. The ratio of equivalence on set (e.g., a set of all systems in its own state of internal thermodynamic equilibrium) is divided into that set in a set of different subsets (disparate subsets) where any member of the set is a member of one and only one such subset. In the case of zero law, these subsms are made up of systems that are in mutual equilibrium. This
separation allows any member of the subset to be uniquely tagged with a label identifying the subset to which it belongs. Although the markings can be quite arbitrary, temperature is exactly the kind of marking process that uses the real numbers system for tagging. The zero law justifies the use of suitable thermodynamic systems as thermometers to provide such markings, which
gives any number of possible empirical temperature scales, and justifies the use of the second law of thermodynamics to provide an absolute, or thermodynamic temperature scale. Such temperature scales bring continuity and ordering (i.e. hot and cold) properties in the concept of temperature. In the space of thermodynamic parameters of the permanent permanent zone form a
surface that ensures the natural order of nearby surfaces. Therefore, it is possible to build a global temperature function that ensures the continuous order of states. The size of the surface of the constant temperature is one less than the number of thermodynamic parameters, so for the ideal gas described with three thermodynamic parameters P, V and N, it is a two-dimensional
surface. For example, if two systems of ideal gases are in a joint thermodynamic equilibrium through a real diathermal wall, then P1V1/N1 - P2V2/N2, where Pi is pressure in the system ith, Vi - is volume, and Ni - is the quantity (in moths, or just the number of atoms) of gas. The surface of the PV/N - constant determines the surfaces of an equal thermodynamic temperature, and
can be designated a defining T so that the PV/N and RT where R is a certain constant. These systems can now be used as a thermometer to calibrate other systems. Such systems are known as ideal gas thermometers. In some ways, focused on the zero law, there is only one kind of diathermal wall or one kind of heat, as Maxwell's saying put it, that All Heat has the same look.
But in another sense, heat is transmitted in different rows, as stated in Sommerfeld's saying Thermodynamics explores the conditions that regulate the transformation of heat into work. It teaches us to recognize temperature as a measure of the working value of heat. The heat of the higher temperature is richer, able to do more work. The work can be seen as heat of infinite high
temperature as definitely affordable heat. That is why temperature is a special variable specified in the statement of the zero equivalence law. The physical meaning of the usual statement of the zero law In this article speaks about the zero law, as it is often summarized in textbooks. However, this ordinary statement may not directly convey the full physical meaning that underlies
it. The basic physical meaning was perhaps first clarified by Maxwell in his 1871 textbook. In Karateodori's theory (1909), it is postulated that there are walls permeable only for heating, although the heat is not directly defined in this work. This postulate is the physical tenet of existence. This, however, is not as formulated only earlier, saying that there is only one kind of heat. In this
document, Carath'odory states how the reservation of 4 of its accounts of such walls: Whenever each of the S1 and S2 systems is done to achieve balance with the third S3 system under the same conditions, the S1 and S2 systems are in mutual equilibrium. The function of this statement in the document, not there labeled as zero law, to ensure not only for the existence of
energy transfer other than work or transmission of matter, but further to ensure that such transmission in the sense that there is only one kind of such a wall, and one kind of such such This is signaled in the postulate of this Karateodoria document that one variable not deformation is necessary to complete the thermodynamic state specification, in addition to the necessary
deformation variables that are not limited in quantity. Therefore, it is not entirely clear what Karateodori means when, in the introduction of this work, he writes: It is possible to develop the whole theory without assuming the existence of heat, that is, the quantity that differs from the usual mechanical quantities. Maxwell (1871) discusses some of the ideas of length, which he
summarizes with the words All Heat has the same look. Modern theorists sometimes express this idea, postulating the existence of a unique one-dimensional versatility, in which each correct temperature scale has a monotonous display. This can be expressed by the assertion that there is only one type of temperature, regardless of the variety of scales in which it is expressed.
Another contemporary expression of this idea is that all diathermal walls are equivalent. This can also be expressed by saying that there is exactly one type of non-mechanical, non-material transfer of contact equilibrium between thermodynamic systems. These ideas can be seen as helping to clarify the physical significance of the usual statement of the zero law of
thermodynamics. According to Lib and Ingwason (1999), the withdrawal from the statistical mechanics of the law on increasing entropy is a goal that has so far eluded the deepest thinkers. Thus, the idea remains open to consider that the existence of heat and temperature is necessary as consistent primitive concepts for thermodynamics, expressed, for example, by Maxwell and
Planck. On the other hand, Planck in 1926 explained how the second law could be specified without reference to heat or temperature, citing the irreversible and universal nature of friction in natural thermodynamic processes. According to Arnold Sommerfeld, Ralph H. Fowler coined the term zero law of thermodynamics when discussing the text of Megnad Sahi and B.N.
Srivastava in 1935. They write on the first page that each physical quantity should be measurable in quantitative terms. They assume that the temperature is a physical quantity and then deduce a statement If the body is in temperature equilibrium with the two bodies B and C, then B and C themselves will be in temperature equilibrium with each other. They then, in a self-
contained paragraph, cast their basic postulate: Any physical properties A that change with the use of heat can be observed and used to measure temperature. They themselves do not use the term zero law of thermodynamics here. There are so many assertions of these physical ideas in the literature of physics long before this text, in Similar language. The new one here was
simply the label zero law of thermodynamics. Fowler, co-authored by Edward A. Guggenheim, wrote about the zero law as follows: ... we introduce a postulate: if two assemblies are in thermal equilibrium with the third assembly, they are in thermal equilibrium with each other. They then suggested that it could be proven that the thermal equilibrium between multiple assemblies is
the equality of a certain single valuable function of thermodynamic assembly states, which can be called t temperature, any of the assemblies used as a thermometer by reading the t temperature in a suitable scale. This postulate The existence of temperature can with the advantage be known as the zero law of thermodynamics. The first sentence of this article is a version of this
statement. In the statement about the existence of Fowler and the Guggenheim, it is not entirely obvious that temperature belongs to the unique attribute of the state of the system, as expressed in the idea of diversity. Their statement also refers directly to statistical mechanical assemblies, not directly to macroscopic thermodynamic systems. References to the citations -
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