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Q3(A)
ANSWER:

«
THERMAL CONTACT CONDUCATANCE”:

In physics, thermal contact conductance is the study of heat conduction
between solid bodies in thermal contact.The themal contact conductance
coefficient,hc, is a property indicating the between two bodies in contact.
The inverse of this property is termed themal contact resistance.

According to Fourier’s Law, the heat flow between the bodies is found by
valuesthe relation:

Q= -KA dT/dx

when g the heat flow , k is the thermal conductivity , A is the cross sectional
area and dT /dx is the temperature gradient in the direction of floiw.

From considerations of energy conservation , the heat flow between the
two bodies A and B, is found :

One may observe that the heat flow is directly related to the thermal
conductivites of the bodies in contact , kA and kB , the contact area A , and
the thermal contact resistance ,1/hc which as previously noted,is the
inverse of the themal conductance coefficient ,hc.

Most experimentally determined values of thew thermal contact resistance
fall between 0.000005 and 0.0005 msist/W (the corresponding range of
thermal contact conductance is 200000 to 2000 W/m K) . to know whether
the thermal contact resistance is significant or not magnitudes of the
thermal resistance of the layers are compared with typical values of thermal
contact resistance . thermal contact resistance is significant and may
dominate for good heat conductors such
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as mcetals but can be neglected for poor heat conductors such as
insulators.some of the fields where contact conductances of importance
are:
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Q3(b)
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Q2(b)
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Q1(b)
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Q1(A)

See also: Black body, Black-body radiation, Planck’s law, and Thermal radiation
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Graph of a function of total emitted energy of a black body proportional to its thermodynamic
temperature . In blue is a total energy according to the Wien approximation,

Page 8 of 9



Heat Transfer-mid term paper summer 2020 9" sep 2020

The Stefan-Boltzmann law describes the power radiated from a black body in terms of
its temperature. Specifically, the Stefan—Boltzmann law states that the total energy radiated per

unit surface area of a black body across all wavelengths per unit time (also known as the
black-body radiant emittance) is directly proportional to the fourth power of the black
body's thermodynamic temperature T:

The constant of proportionality g, called the Stefan—Boltzmann constant, is derived from other
known physical constants. The value of the constant is

where k is the Boltzmann constant, h is Planck's constant, and c is the speed of light in a
vacuum. The radiance (watts per square metre per steradian) is given by

A body that does not absorb all incident radiation (sometimes known as a grey body)

emits less total energy than a black body and is characterized by an emissivity,

The radiant emittance has dimensions of energy flux (energy per unit time per
unit area), and the Sl units of measure are joules per second per square metre, or
equivalently, watts per square metre. The Sl unit for absolute temperature T is

the kelvin. is the emissivity of the grey body; if it is a perfect blackbody,
In the still more general (and realistic) case, the emissivity depends on the

wavelength,

To find the total power radiated from an object, multiply by its surface area,
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