
In this paper the attempt which 3-d continuty equations are transformed to non-orthogonal system is

made.

3-dimensional continuty and momentum equations in co-orthogonal coordinate are written as follow.

Basic equations in orthogonal coordinate
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in which x,y and z are co-orthogonal coordinates and u,v and w = flow velocity in x,y and z directions,

respectively. rho is the fluid density, g is acceleration of gravity, and nu is kinematic viscosity.
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Deformation Procedure⎛⎜⎜⎝
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τx ξx ηx σx
τy ξy ηy σy
τz ξz ηz σz

⎞⎟⎟⎠ =
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tξ xξ yξ zξ
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−1

=

⎛⎜⎜⎝
1 xτ yτ zτ
0 xξ yξ zξ
0 xη yη zη
0 0 0 zσ

⎞⎟⎟⎠
−1

=
1

J

⎛⎜⎜⎝
J −xτyηzσ + xηyτzσ xτyξzσ − xξyτzσ β
0 yηzσ −yξzσ yξzη − yηzξ
0 −xηzσ xξzσ −xξzη + xηzξ
0 0 0 xξyη − xηyξ

⎞⎟⎟⎠
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where,

J = xξyηzσ − xηyξzσ
β = −xτyξzη + xξyτzη + xτyηzξ − xηyτzξ − xξyηzτ + xηyξzτ
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Deformation of velocity

U = ξxu+ ξyv

V = ηxu+ ηyv

W = σxu+ σyv + σzw

Continuty equation
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Momentum equation in ξ-direciton
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Momentum equation in η-direction
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where,
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Momentum equation σ-direction
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where,
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