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Introduction




OpenFOAM software package

OpenFOAM is a free, open source CFD software developed primarily
by OpenCFD Ltd since 2004. It has a large user base across most areas
of engineering and science, from both commercial and academic
organisations.

Open Source Field Operation and Manipulation (OpenFOAM) C++- Library
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Main approaches for the numerical simulation

of turbulent flows
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Description of test tasks

Decay of Homogeneous Isotropic Scalar transfer Method:

Turbulence (DIHT) (Step profile) moaenMpoBaHue
KPYMHbIX BUXpEN

outlet (LES).

Subgrid model:
O4HOro
anddepeHumMansHO
ro ypaBHEHMS
KMHETUYECKOM
SHeprnm
(oneEqEddy);
CMaropuHcKoro
(Smagorinsky) c
Pa3/IMYHbIMU
KOHCTaHTamu Cs.

outlet

Upwind (UD) | Blended * | SFCD LimitedLinear * (Sweby limiter) LUST

Linear (CD) Gamma * | QUICK filteredLinear(X) * fAe * - pasnuHbie

BapuaHTbl NapameTpos
cXembl
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Decay of Homogeneous Isotropic Turbulence (DIHT)

Moaenb ogHoro anddepeHumanbHoro ypasHeHusa (OneEqEddy):
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Mopaenb CmaropuHckoro (Smagorinskv model):
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Scalar transfer task
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Convection of a step profile
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Modification numerical schemes

Gamma: r On —
_1_%n @p
{tpk <0 U@, =1 —upwind OpenFOAM | 9k 2Vppd

¥ < @r <1 —linear (CD) o) | @
: k
0 < ¢ <y — blended min(max (7, 0) , 1)
N
( @ <0 — B (blended)
@i =1 — 1 (linear (CD))
4 ¥ < ¢ <1 —1 (linear (CD))

0 < @, <y —min (max(%,a), 1) _ blended
\,

filteredLinear:

min(mag(¢y — @p — Vepd) , mag(ey — ¢p — Voyd))

max(mag(ey — ¢p — Vepd), mag(ey — ¢p — Voyd))
max(min(limiter,1),0.8)

N g

min(mag(gy — p — Vepd), mag(ey — @p — Vond))

max(mag(ey — ¢p — Vepd) , mag(py — @p — Veyd))
max(min(limiter,1), )
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Results
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Flowfield around 1 cylinder
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