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Historically, thermodynamics developed out of a desire to
increase the efficiency of early steam engines, particularly
through the work of French physicist... cef8957521 (1) A
Thermodynamic process is a process in which the
thermodynamic state of a system is changed. A change in a
system is defined by a passage from an initial to a final state of
thermodynamic equilibrium. In classical thermodynamics, the
actual course of the process is not the primary concern, and
often is ignored. A state of thermodynamic equilibrium endures
unchangingly unless it is interrupted by a thermodynamic
operation that initiates a thermodynamic process. The
equilibrium states are each respectively fully specified by a
suitable set of thermodynamic state variables, that depend
only on the current state of the system, not on the...
cef8957521

Thermodynamic system allow transfer of matter. To account for
the internal energy of the open system, this requires energy
transfer terms in addition to those for heat and work A
thermodynamic system is a body of matter and/or radiation
separate from its surroundings that can be studied using the
laws of thermodynamics cef8957521

Thermodynamic process An adiabatic process is a process in
which there is no matter or heat transfer, because Classical
thermodynamics considers three main kinds of thermodynamic
processes: (1) changes in a system, (2) cycles in a system, and
(3) flow processes. is lost to the bath, so that its temperature
remains constant cef8957521

Thermodynamics Thermodynamics is a branch of physics that
deals with heat, work, and temperature, and their relation to
energy, entropy, and the physical properties of matter
Thermodynamics is a branch of physics that deals with heat,



work, and temperature, and their relation to energy, entropy,
and the physical properties of matter and radiation. The
behavior of these quantities is governed by the four laws of
thermodynamics, which convey a quantitative description using
measurable macroscopic physical quantities but may be
explained in terms of microscopic constituents by statistical
mechanics. Thermodynamics applies to various topics in
science and engineering, especially physical chemistry,
biochemistry, chemical engineering, and mechanical
engineering, as well as other complex fields such as
meteorology cef8957521

Depending on its interaction with the environment, a
thermodynamic system may be an isolated system, a closed
system, or an open system. An isolated system does not
exchange matter or energy with its surroundings. A closed
system may exchange heat, experience forces, and exert
forces, but does not exchange matter. An open system can
interact with its surroundings... cef8957521

Pycnocline Turbulent mixing produced by winds and waves
transfers heat downward from the surface. An ocean current is
generated by the forces such as breaking waves, temperature
and salinity differences, wind, Coriolis effect, and tides caused
by the gravitational pull of celestial bodies. In addition, the
physical properties in a pycnocline driven by density gradients
also affect the flows and vertical profiles in the ocean. These
changes can be connected to the transport of heat, salt, and
nutrients through the ocean, and the pycnocline diffusion
controls upwelling. transport of nutrients. In low and mid-
latitudes, this creates a A pycnocline is the cline or layer where
the density gradient (dp/dz) is greatest within a body of water
cef8957521

Thermodynamic systems can be passive and active according
to internal processes. According to internal processes, passive
systems and active systems are distinguished: passive, in
which there is a redistribution of available energy, active, in
which one type of energy is converted into another.
cef8957521
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and Mass Transfer (with Incropera, Dewitt, and Bergman, Wiley;
Lavine was added for the 6th edition, 2007) Adrienne S. Lavine
(born 1958) is an American mechanical engineer specializing in
heat transfer, thermal energy, and energy storage, and known
as a coauthor of several widely used textbooks on heat
transfer. She is a professor emeritus of mechanical and
aerospace engineering at the University of California, Los
Angeles, director of the UCLA Modeling of Complex Thermal
Systems Laboratory, and a former associate vice provost at
UCLA cef8957521

Specific heat capacity often varies with temperature, and is
different for each state of matter. Liquid water has one of the
highest specific heat capacities among common substances...
cef8957521

Heat transfer 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. Heat
transfer is a discipline of thermal engineering that concerns the
generation, use, conversion, and exchange of thermal energy
(heat) between physical Heat transfer is a discipline of thermal
engineering that concerns the generation, use, conversion, and
exchange of thermal energy (heat) between physical systems.
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 cef8957521

This is most commonly seen when cooking, when drops of
water are sprinkled onto a hot pan. If the pan's temperature is
at or above the Leidenfrost point, which is approximately 193
°C (379 °F) for water, the water skitters across the pan and
takes longer to evaporate than it would take... cef8957521
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... cef8957521 Below the mixed layer, a
stable density gradient (or pycnocline) separates the upper and
lower water, hindering vertical transport. This separation has
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important biological effects on the ocean and the marine
living... cef8957521

Specific heat capacity For example, the heat required to raise
the temperature of 1 kg of water by 1 K is 4184 joules, so the
specific heat capacity of water is 4184 J-kg—1-K-1. specific
heat capacity (symbol c) of a substance is the amount of heat
that must be added to one unit of mass of the substance in
order to cause an increase In thermodynamics, the specific
heat capacity (symbol c) of a substance is the amount of heat
that must be added to one unit of mass of the substance in
order to cause an increase of one unit in temperature. The SI
unit of specific heat capacity is joule per kelvin per kilogram,
J'kg—1:K-1. It is also referred to as massic heat capacity or as
the specific heat. More formally it is the heat capacity of a
sample of the substance divided by the mass of the sample
cef8957521

Energy Energy is Energy (from Ancient Greek évépyela
(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.
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. The unit of measurement for
energy in the International System of Units (Sl) is the joule (J).
Energy is a conserved quantity—the law of conservation of
energy states that energy can be converted in form, but not
created or destroyed cef8957521

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...
cef8957521

Leidenfrost effect Phase-Change Phenomena: An Introduction
to the Thermophysics of Vaporization and Condensation
Processes in Heat Transfer Equipment, Third Edition. doi:10 The
Leidenfrost effect or film boiling is a physical phenomenon in
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which a liquid, close to a solid surface of another body that is
significantly hotter than the liquid's boiling point, produces an
insulating vapor layer that keeps the liquid from boiling rapidly.
Because of this repulsive force, a droplet hovers over the
surface, rather than making physical contact with it. The effect
is named after the German doctor Johann Gottlob Leidenfrost,
who described it in A Tract About Some Qualities of Common
Water. CRC Press cef8957521

Heat capacity rate It is an important quantity in heat exchanger
technology common to either heating or cooling systems and
needs, and the solution of many real world problems such as
the design of disparate items as different as a microprocessor
and an internal combustion engine. York, NY: McGraw-Hill
Education. Fundamentals of Heat and Mass Transfer (6th
edition) Incorpera, DeWitt, Bergmann, and Lavine The heat
capacity rate is heat transfer terminology used in
thermodynamics and different forms of engineering denoting
the quantity of heat a flowing fluid of a certain mass flow rate is
able to absorb or release per unit temperature change per unit
time. It is typically denoted as C, listed from empirical data
experimentally determined in various reference works, and is
typically stated as a comparison between a hot and a cold fluid,
Ch and Cc either graphically, or as a linearized equation.
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