MEK3220, selected formulae

Notation

£ and A are used to denote a general scalar field and a vector field, respectively.

Cylinder coordinates

Transformation x = rcos#, y = rsinf, i, = cos0i + sin dj, iy = — sin 0i + cos 0j.

The gradient operator
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where A = A,i, + Apig + A k.

Spherical coordinates

Transformation x = rsinf cos ¢, y = rsinfsin ¢, z = rcos b,
i, = sin 6 cos ¢i + sin 0 sin ¢j + cos Ok,

iy = —sin @i + cos ¢j,

ip = cos @ cos @i + cos 6 sin ¢j — sin Ok.

Differentiation: (A = A,i, + Agig + Apip)
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Gauss’ theorem

o is the closed surface of the finite volume 7.
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The heat equation

Specific density of thermal energy for incompressible media: E(T).
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Heat capacity: ¢ = 5.

Fouriers law for heat flux density ¢, = —kVT (conduction).

The heat equation:
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In Cartesian coordinates the dissipation for an incompressible fluid is (sum over ¢ and j)
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