Difference Between
Conduction And Convection

The Biot number is defined as: 42a303d5ce == Derivation ==
42a303d5ce In heat conduction, Newton's law is generally
followed as a consequence of Fourier's law. The thermal
conductivity of most materials is only weakly dependent on
temperature, so the constant heat transfer coefficient
condition is generally met. In convective heat transfer,
Newton's Law is followed for forced air or pumped fluid
cooling, where the properties of the fluid do not vary strongly
with temperature, but it is only approximately true for
buoyancy-driven convection, where the velocity of the flow
increases with temperature difference. In the case of heat
transfer by thermal radiation, Newton's law of cooling holds
only for very... 42a303d5ce The Rayleigh number describes
the behaviour of fluids (such as water or air) when the mass
density of the fluid is non-uniform. The mass density
differences are usually... 42a303d5ce Convection can be
"forced" by movement of a fluid by means other than
buoyancy forces (for example, a water pump in an automobile
engine). Thermal expansion of fluids may also force
convection. In other cases, natural buoyancy forces alone are
entirely responsible for fluid motion when the fluid is heated,
and this process is called "natural convection". An example is
the draft in a chimney or around any fire. In natural
convection, an increase in temperature produces a reduction
in density... 42a303d5ce

Temperature control processes: conduction, convection and
radiation: In conduction, energy is passed from one atom to
another by direct contact. In convection, heat energy
Temperature control is a process in which change of
temperature of a space (and objects collectively there within),
or of a substance, is measured or otherwise detected, and the
passage of heat energy into or out of the space or substance is
adjusted to achieve a desired temperature 42a303d5ce
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A general discontinuous finite element formulation is needed.
The unsteady convection-diffusion problem is considered, at
first the known temperature T is expanded into a Taylor series
with respect to time taking into account its three components.
Next, using the convection diffusion equation an equation is
obtained from the differentiation of this equation. 42a303d5ce

Convection (heat transfer) Although often discussed as a
distinct method of heat transfer, convective heat transfer
involves the combined processes of conduction (heat diffusion)
and advection (heat transfer by bulk fluid flow). Convection is
usually the dominant form of heat transfer in liquids and
gases. Convection is Convection (or convective heat transfer)
is the transfer of heat from one place to another due to the
movement of fluid. convective heat transfer involves the
combined processes of conduction (heat diffusion) and
advection (heat transfer by bulk fluid flow) 42a303d5ce

The Earth's lithosphere rides atop the asthenosphere, and the
two form the components of the upper mantle. The lithosphere
is divided into tectonic plates that are continuously being
created or consumed at plate boundaries. Accretion occurs as
mantle is added to the growing edges of a plate, associated
with seafloor spreading. Upwelling beneath the spreading
centers is a shallow, rising component of mantle convection
and in most cases not directly linked to the global mantle
upwelling. The hot material added at spreading centers cools
down by conduction and convection of heat as it moves away
from the spreading centers. At the consumption edges of the
plate, the material has thermally contracted to become dense,
and it sinks under its own weight in the process of subduction
usually at an oceanic trench. Subduction is the descending
component of mantle convection. 42a303d5ce This subducted
material sinks through the Earth's interior. Some subducted
material appears to reach... 42a303d5ce Several types of
control are possible: 42a303d5ce The Rayleigh number is
defined as the product of the Grashof number (Gr), which
describes the relationship between buoyancy and viscosity
within a fluid, and the Prandtl number (Pr), which describes
the relationship between momentum diffusivity and thermal
diffusivity: Ra = Gr x Pr. Hence it may also be viewed as the
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ratio of buoyancy and viscosity forces multiplied by the ratio of
momentum and thermal diffusivities: Ra = B/u X v/a. It is
closely related to the Nusselt number (Nu). 42a303d5ce

Mantle convection The hot material added at spreading
centers cools down by conduction Mantle convection is the
very slow creep of Earth's solid silicate mantle as convection
currents carry heat from the interior to the planet's surface.
convection and in most cases not directly linked to the global
mantle upwelling. Mantle convection causes tectonic plates to
move around the Earth's surface 42a303d5ce

Conduction: heat transfer by physical contact. (The matter is
stationary on a macroscopic scale—thermal motion affects
atoms and molecules at any temperature above absolute
zero.) Heat transferred between the electric... 42a303d5ce

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. While
these mechanisms have distinct characteristics, they often
occur simultaneously in the same system. conduct heat and is
evaluated primarily in terms of Fourier&#039;s law for heat
conduction. Heat transfer is classified into various
mechanisms, such as thermal conduction, thermal convection,
thermal radiation, transfer of energy by phase changes, and
evaporative cooling. Convection The transfer of energy
between an object and its environment Heat transfer is a
discipline of thermal engineering that concerns the generation,
use, conversion, and exchange of thermal energy (heat)
between physical systems 42a303d5ce

In order to be concrete, this article focuses on heat flow, an
important example where the convection-diffusion equation
applies. However, the same mathematical analysis works
equally well to other situations like particle flow. 42a303d5ce
Convective flow may be transient (such as when a multiphase
mixture of oil and water separates) or steady state (see
convection cell). The convection may be due to gravitational,
electromagnetic or fictitious body forces. Heat transfer by
natural convection plays a role in the structure of Earth's
atmosphere, its oceans, and its mantle. Discrete convective
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cells in the atmosphere can be identified by clouds, with
stronger convection resulting in thunderstorms. Natural
convection also plays a role in stellar physics. Convection is
often categorised or described by the main effect causing the
convective flow; for example, thermal convection. 42a303d5ce

Convection Convection is the transfer of heat through the
physical movement of fluids (liquids or gases), where warmer,
less-dense material rises and cooler, denser Convection is the
transfer of heat through the physical movement of fluids
(liquids or gases), where warmer, less-dense material rises
and cooler, denser material sinks 42a303d5ce

Biot number number is the ratio of the thermal resistance for
conduction inside a body to the resistance for convection at
the surface of the body. The Biot number is the ratio of the
thermal resistance for conduction inside a body to the
resistance for convection at the surface of the body. This ratio
indicates whether the temperature inside a body varies
significantly in space when the body is heated or cooled over
time by a heat flux at its surface. This ratio indicates The Biot
number (Bi) is a dimensionless quantity used in heat transfer
calculations, named for the eighteenth-century French
physicist Jean-Baptiste Biot (1774-1862) 42a303d5ce

It is a single-phase or multiphase fluid flow that occurs
spontaneously through the combined effects of material
property heterogeneity and body forces on a fluid. When the
cause of the convection is unspecified, convection due to the
effects of thermal expansion (change in density) and
gravity/buoyancy can be assumed (see convection in heat
transfer). 42a303d5ce Convection may also take place...
42a303d5ce

Newton's law of cooling e. The coefficient of this linear
relationship is called heat transfer coefficient (the linearity
assumes the coefficient is a constant). The law applies only
when the nature of heat transfer mechanism (convection or
conduction) remains the same and it yields more accurate
when the working temperature variations are small. linear) to
the difference in the temperatures between the body and its
environment. In heat conduction, Newton&#039;s In the study
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of heat transfer, Newton's law of cooling is a physical law
which states that the rate of heat loss of a body is directly
proportional (i. mechanism (convection or conduction) remains
the same and it yields more accurate when the working
temperature variations are small 42a303d5ce

A home thermostat is an example of a closed control loop: It
continuously measures the current room temperature and
compares this to a desired user-defined setpoint, and controls
a heater and/or air conditioner to increase or decrease the
temperature to meet the desired setpoint. 42a303d5ce Every
process involving heat transfer takes place by one of three
methods: 42a303d5ce == Overview == 42a303d5ce ==
Definition == 42a303d5ce 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.
When an object is at a different temperature from another
body or its surroundings, heat flows so that the body and the
surroundings reach the same temperature, at which point they
are in thermal equilibrium. Such spontaneous heat transfer
always occurs from a region of high temperature to another
region of lower temperature, as described in the second law of
thermodynamics... 42a303d5ce == Equation == 42a303d5ce

Numerical solution of the convection-diffusion equation For
information about the equation, its derivation, and its
conceptual importance and consequences, see the main
article convection-diffusion equation. This article describes
how to use a computer to calculate an approximate numerical
solution of the discretized equation, in a time-dependent
situation. The convection-diffusion equation describes the flow
of heat, particles, or other physical quantities in situations
where there is both diffusion and convection The
convection-diffusion equation describes the flow of heat,
particles, or other physical quantities in situations where there
is both diffusion and convection or advection 42a303d5ce

The Biot number appears in a number of heat transfer
problems, including transient heat conduction and fin heat
transfer calculations. 42a303d5ce == Control loops ==
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42a303d5ce Note that this definition of convection is only
applicable in Heat transfer and thermodynamic contexts. It
should not be confused with the dynamic fluid phenomenon of
convection, which is typically referred to as Natural Convection
in thermodynamic contexts in order to distinguish the two.
42a303d5ce

Rayleigh number It characterises the fluid's flow regime: a
value in a certain lower range denotes laminar flow; a value in
a higher range, turbulent flow. For most engineering purposes,
the Rayleigh number is large, somewhere around 106 to 108.
Below a certain critical value, there is no fluid motion and heat
transfer is by conduction rather than convection. When the
mass density difference is In fluid mechanics, the Rayleigh
number (Ra, after Lord Rayleigh) for a fluid is a dimensionless
number associated with buoyancy-driven flow, also known as
free (or natural) convection. flow and heat transfer is purely by
conduction; when it exceeds that value, heat is transferred by
natural convection 42a303d5ce

In general, problems involving small Biot numbers (much
smaller than 1) are analytically simple, as a result of nearly
uniform temperature fields inside the body. Biot numbers of
order one or greater indicate more difficult problems with
nonuniform temperature fields inside the body. 42a303d5ce

Thermal conduction In the absence of an opposing external
driving energy source within a body or between bodies,
temperature differences decay over time, and thermal
equilibrium is approached. It accounts for any property that
could change the way a material conducts heat. Heat
spontaneously flows along a temperature gradient (i. from a
hotter body to a colder body). For example, heat is conducted
from the hotplate of an electric stove to the bottom of a
saucepan in contact with it. The higher temperature object has
molecules with more kinetic energy; collisions between
molecules distribute this kinetic energy until an object has the
same kinetic energy throughout. Convection: heat transfer by
the macroscopic Thermal conduction is the diffusion of thermal
energy (heat) within one material or between materials in
contact. zero. Thermal conductivity, represented by k, is a
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property that relates the rate of heat loss per unit area to its
rate of change of temperature. ) Heat transferred between the
electric burner of a stove and the bottom of a pan is
transferred by conduction. e 42a303d5ce
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