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2.1.4 Laplacian

The Laplacian is an operation that can be
defined mathematically by a combination
of the divergence and gradient operators
by V2=V ¢ V.

However, the Laplacian should be
considered as a single operation that
transforms a tensor field into another
tensor field of the same rank, rather
than a combination of two operations,
one which raises the rank by 1 and one
which reduces the rank by 1.
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From

“OpenV FOAM The Open Source CFD
Toolbox Programmer’s Guide”,
Version 2.1.1, 16th May 2012.
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Term description Imphcit /| Text fum:: /fvc:: functions
Explicit EeXPression
Laplacian Imp/Exp V7¢ laplacian(phi)
V.[Vo laplacian(Gamma, phi)
. o . i .
Time derivative Imp/Exp TL: ddt (phi)
C
dpd
f‘;—f ddt (rho, phi)

: L . d [ Oq .
Second time derivative Imp/Exp pn (;JT?) d2dt2(rho, phi)
é &

Convection Imp/Exp V. (¢) div(psi,scheme)*
Vs (1) div(psi, phi, word)*
div(psi, phi)

Divergence Exp Vey div(chi)
Gradient Exp Vy grad(chi)
Vo gGrad(phi)

1sGrad(phi)
snGrad (phi)
snGradCorrection(phi)

Grad-grad squared Exp vV 2qrGradGrad (phi)

Curl Exp V x ¢ curl(phi)

Source Imp po Sp(rho,phi)

Imp/Expt SuSp(rho,phi)

tfvm: : SuSp source 1s discretised 1mplicit or explicit depending on the sign of rho.
tAn explicit source can be introduced simply as a vol<Type=>Field, e.g.rho*phi.
Function arguments can be of the following classes:

phi. vol-Type-Field

Gamma: scalar volScalarField, surfaceScalarField, volTensorField, surfaceTensorField.

rho: scalar, volScalarField
psi: surfaceScalarField.
chi: surface<Type>Field, vol<Type=Field.

Table 2.2: Discretisation of PDE terms in OpenFOAM
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