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» Solid Mechanics

Physical
phenomenon

> Finite element

e.g. Axially loaded elastic bar

* Fluid Mechanics 1( D ) .
4 ‘+g) = ()
de| 324 dx

e.g. Poiseuille flow in pipe

Svstem of equations:

* Thermal Conduction 4 f . df [+0=0 » +BCs > [K]fu Fl
e.g. 1-D heat flow dx

(Boundary :
g Stiffness Nodal Force

« Diffusion d AD " | O L O=0 Conditions) Gee moiii e

D diffusion d\ : dx

» Electrical Conduction d V

e.g. 1-D electric current flow X J J

Figure Govemmg equatlons for various physmal phenomena
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One-dimensional Heat Transfer

The governing differential equation for the steady state one-dimensional conduction heat
transfer with convective heat loss from lateral surfaces i1s given by
d°T P
k—s +.g = | — (T =T,)
dx” A.
where
coefficient of thermal conductivity of the material,
lemperature,
internal heat source per unit volume.
perimeter,
= the cross-sectional area,
= convective heat transfer coefficient, and
ambient temperature.
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Forsmall curve
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Load distribution q= — = £/
dx

Differentialequation
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- Check Google classroom for-a Lecture material
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