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Gorban is the author of about 20 books and 300 scientific publications. He has founded several scientific schools in
the areas of physical and chemical kinetics, dynamical systems theory and artificial neural networks, and is ranked
as one of the 1000 most cited researchers of Russian origin. In 2020, Gorban presented a keynote talk at the IEEE
World Congress on Computational Intelligence... 51d121d8a9

CAPE-OPEN Interface Standard The CAPE-OPEN project formally The CAPE-OPEN Interface Standard consists of a
series of specifications to expand the range of application of process simulation technologies. The CAPE-OPEN
specifications define a set of software interfaces that allow plug and play inter-operability between a given Process
Modelling Environment and a third-party Process Modelling Component. provides an environment which allows a
process flow-sheet to be constructed and the process fluid thermodynamics to be incorporated 51d121d8a9

Thermal expansion If an equation of state is available, it can be used to predict the values of the thermal 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 temperature (usually excluding phase transitions). linear thermal expansion and generally varies
with temperature 51d121d8a9

Fluid dynamics offers a systematic structure—which underlies these practical disciplines—that embraces empirical
and semi-empirical... 51d121d8a9 Classically, the conservation... 51d121d8a9 The function is often thought of as an
"unknown" that solves the equation, similar to how x is thought of as an unknown number solving, e.g., an algebraic
equation like x2 — 3x + 2 = 0. However, it is usually impossible to write down explicit formulae for solutions of
partial differential equations. There is correspondingly a vast amount of modern mathematical and scientific
research on methods to numerically approximate solutions of certain partial differential equations using computers.
Partial differential equations also occupy a large sector of pure mathematical research, in which the usual questions
are, broadly speaking, on the identification... 51d121d8a9

Bernoulli's principle Bernoulli's principle is a key concept in fluid dynamics that relates pressure, speed and height.
The principle is named after the Swiss mathematician and physicist Daniel Bernoulli, who published it in his book
Hydrodynamica in 1738. For example, for a fluid flowing horizontally Bernoulli's principle states that an increase in
the speed occurs simultaneously with a decrease in pressure. Although Bernoulli deduced that pressure decreases
when the flow speed increases, it was Leonhard Euler in 1752 who derived Bernoulli's equation in its usual form.
equation and all rely on nothing more than the fundamental principles of physics such as Newton&#039;s laws of
motion or the first law of thermodynamics 51d121d8a9

Partial differential equation electrodynamics, thermodynamics, fluid dynamics, elasticity, general relativity, and
guantum mechanics (Schrddinger equation, Pauli equation etc. They also In mathematics, a partial differential
equation (PDE) is an equation which involves a multivariable function and one or more of its partial derivatives. )
51d121d8a9

Glossary of engineering: M-Z turn, roll. van der Waals equation In chemistry and thermodynamics, the Van der Waals
equation (or Van der Waals equation of state; named after Dutch This glossary of engineering terms is a list of
definitions about the major concepts of engineering. Please see the bottom of the page for glossaries of specific
fields of engineering 51d121d8a9

Fluid dynamics It has several subdisciplines, including aerodynamics (the study of air and other gases in motion) and
hydrodynamics (the study of water and other liquids in motion). These are based on classical mechanics and are
modified in quantum In physics, physical chemistry and engineering, fluid dynamics is a subdiscipline of fluid
mechanics that describes the flow of fluids - liquids and gases. Fluid dynamics has a wide range of applications,
including calculating forces and moments on aircraft, determining the mass flow rate of petroleum through pipelines,
predicting weather patterns, understanding nebulae in interstellar space, understanding large scale geophysical
flows involving oceans/atmosphere and modelling fission weapon detonation. momentum, and conservation of
energy (also known as the first law of thermodynamics) 51d121d8a9

Substances usually contract with decreasing temperature (thermal contraction), with rare exceptions within limited
temperature ranges (negative thermal expansion). 51d121d8a9

Integrated computational materials engineering Key words are "Integrated”, involving integrating models at multiple
length scales, and "Engineering", signifying industrial utility. understanding how processes produce material
structures, how those structures give rise to material properties, and how to select materials for a given application.
The National Academies report describes the need for using multiscale materials modeling to capture the process-
structures-properties-performance of a material. The focus is on the materials, i. e. The key links are process-
structures-properties-performance. that operate on different length scales such as: CALPHAD computational
thermodynamics for prediction of equilibrium phase diagrams and even non-equilibrium Integrated Computational
Materials Engineering (ICME) is an approach to design products, the materials that comprise them, and their
associated materials processing methods by linking materials models at multiple length scales 51d121d8a9

When a substance is heated, molecules begin to vibrate and move more, usually creating more distance between
themselves. 51d121d8a9

Alexander Gorban and applied science, including statistical physics, non-equilibrium thermodynamics, machine
learning and mathematical biology. Gorban is the author of Alexander Nikolaevich Gorban (Russian: AnekcaHgp
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Hukonaesuny MopbaHsb) is a scientist of Russian origin, working in the United Kingdom. He is a professor at the
University of Leicester, and director of its Mathematical Modeling Centre. Gorban has contributed to many areas of
fundamental and applied science, including statistical physics, non-equilibrium thermodynamics, machine learning
and mathematical biology 51d121d8a9

Bernoulli's principle can be derived from the principle of conservation of energy. This states that, in a steady flow,
the sum of all forms of energy in a fluid is the same at all points that are free of viscous forces. This requires that the
sum... 51d121d8a9

Glossary of civil engineering For a more general overview of concepts within engineering as a whole, see Glossary of
engineering. radiation thermodynamics Thévenin&#039;s theorem three-phase torque torsional vibration toughness
trajectory transducer transportation engineering trimean triple This glossary of civil engineering terms is a list of
definitions of terms and concepts pertaining specifically to civil engineering, its sub-disciplines, and related fields
51d121d8a9

The relative expansion (also called strain) divided by the change in... 51d121d8a9 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.
51d121d8a9

Conservation of energy For instance, chemical energy is converted to kinetic energy when a stick of dynamite
explodes. (2012). Energy can neither be created nor destroyed; rather, it can only be transformed or transferred
from one form to another. &quot;On the Relation between the Fundamental Equation of Thermodynamics and the
Energy Balance Equation in the Context of Closed and Open Systems&quot;. 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. Journal 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. 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 51d121d8a9
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