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Analogy between heat and electricity flow

Thermal resistance (electrical analogy): Physical systems
are said to be analogous if that obey the same mathematical
equation.
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Using this terminology it iIs common to speak of a thermal
resistance
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Summary of Electrical Analogy
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Steady State One Dimensional Heat Conduction

Rectangular Coordinates (Without heat generation)
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Steady State One Dimensional Heat

Conduction
Rectangular Coordinates (With heat generation)
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Maximum temperature is obtained at the middle of the wall and can be

obtained by differentiating the above temperature distribution
eguation.
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Steady State One Dimensional Heat
Conduction

Cylindrical Coordinates (Hollow Cylinder)

Determination of Temperature

. Distribution
! Mathematical formulation of this
4T dT problem is
{r (r)}:o InNa<r<b
dr dr

NE T(r)=c,Inr+c,

—> |2 Solvi ¢ = T, ~1,
| ng, In(b/a) In(a)
S C, =T, —(T,-Ty) in(o/ )

T(r)-T, In(r/a)
T,-T.  In(b/a)




Steady State One Dimensional Heat
Conduction

Expression for radial heat flow Q Cylindrical Coordinates (Hollow Cylinder)
over a length L
The heat flow 1s
determined from,
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Steady State One Dimensional Heat

Conduction
Expression for thermal resistance for Cylindrical Coordinates (Hollow Cylinder)
length H
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Above equation can be
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here, A, = 2naH =area of inner surface
of cylinder

A, = 2nbH =area of outer surface
of cylinder

A, = logarithmic mean area
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Thermal resistance of hollow cylinder

Without heat generation
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Steady State One Dimensional Heat
Conduction

Cylindrical Coordinates (Solid Cylinder with heat generation
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Steady State One Dimensional Heat

Conduction
Spherical Coordinates (Hollow Sphere)

Expression for temperature
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Steady State One Dimensional Heat
Conduction SSphere)

Spherical Coordinates (Hollow Sphere)

Expression for heat flow rate Q and thermal

resistance R . _ _
Heat flow rate is determined using
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Thermal resistance of conduction and

convection
Conduction: R = (Ax/KA)

Convection: 1/(hA) (/)
Conductive resistance for clindgpy,
Conductive resistance forpsgh&L
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Resistance for radiation
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Simple and Composite Systems in rectangular

Composite system in Cartesian system
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Simple and Composite Systems In rectangular

Composite system
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Simple and Composite Systems In

rectangular
Composite system (Resistance in parallel)
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