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Jazyk vysledku: EN
Hlavni obor: JR

Uplatnén: ANO

Nazev vysledku cesky:
SEEP-3DSG — Software pro analyzu teceni ne-newtonského porézniho média
S prosakovanim tekutiny

Nazev vysledku anglicky:
SEEP-3DSG — Software for the analysis of the flow of a non-newtonian porous medium with
liquid seepage

Abstrakt k vysledku cesky:

Software implementuje matematicky model priitoku dvoufdazového porézniho média obecnou
oblasti.  Médium se sklada s porézni matrice (skeletu) a prosakujici kapaliny a je
modelovano jako ne-newtonovska tekutina, jejiz pohyb a deformace jsou popsany vektorem
rychlosti skeletu a tlakem kapaliny. Ne-newtonovsky charakter média je zohlednén pouZitim
konstitutivniho vztahu typu Binghamovy tekutiny. Silna materialova nelinerarita, tj. zavislost
materialovych koeficientii jako je napr. permeabilita, stlacitelnost nebo viskozita na tlaku,
porozité a teplote, je Fesena pomoci iteracniho schématu typu fixed-point, jehoz vysledkem
je po dosazeni predepsané konvergence staciondrni reseni probléemu. Program umozinuje
monitorovat pozadované charakteristiky celého procesu jako je pritocni mnozstvi na vstupu
a vystupu, mnozstvi prosaklé tekutiny, pole tlaku atd.

Abstrakt k vysledku anglicky:

The software implements a mathematical model of flow of a two-phase porous medium in a general
domain. The medium is modeled as a non-Newtonian fluid, whose movement and deformation are
described by the vector of skeleton velocity and the fluid pressure. The non-Newtonian character of
the medium is allowed for by using the constitutive relation of the Bingham plastic fluid kind. The
strong material nonlinearity, i.e. dependence of the material coefficients such as the permeability,
compressibility, or viscosity on the pressure, porosity and temperature is treated by employing a
fixed point iterative scheme, which results after attaining a specified convergence in the stationary
solution of the problem. The code enables monitoring of required characteristics of the whole
process such as inlet and outlet flow rates, amount of liquid seepage, pressure field, etc.

Klicova slova Cesky:
dvoufazové médium; ne-newtonské tekutina, prosakovani tekutiny

Kli¢ova slova anglicky:
two-phase medium; Non-Newtonian fluid; liquid seepage



Vlastnik vysledku:

IC vlastnika vysledKku:

Stat:

Lokalizace:

Licence:

Licen¢ni poplatek:

Ekonomické parametry:

Technické parametry:

Zapadoceska univerzita v Plzni

49777513

Ceska republika

http://www.zcu.cz/ntc/vysledky/sw/NTC-SW-05-10.html

ANO

NE

Software umoZnuje pomoci vypocetnich simulaci
lépe porozumeét procesu oddélujiciho lisovani
porézniho média, a nasledné zvysit efektivitu
tohoto procesu v Fadé navrzenych technologickych
zarizeni. Veétsi ekonomicky prinos souvisi napr.

S lisovanim olejnin.

Ludek Hyncik, Zapadoceska univerzita v Plzni,
Nové technologie - Vyzkumné centrum v
zapadoceskem regionu, Univerzitni 8, 306 14
Plzen, 377634709, hyncik@ntc.zcu.cz



http://www.zcu.cz/ntc/vysledky/sw/NTC-SW-05-10.html
mailto:hyncik@ntc.zcu.cz

SEEP-3DSG Documentation

Release 0.1

Robert Cimrman, Jan Ocenasek, Josef Voldrich, Eduard Rohan

January 05, 2011






CONTENTS

1 Abstract 3
2 Usage 5
2.1 Setting Up €nVIrONMENt . . . .« « . v vt v et e e e e e e e e e e e e e e e e e e e e 5
22 Runningasimulation. . . . . . .. ... oL e 5
2.3 POSIPrOCESSING .« o v v v v v e e i e e e e e e e e e e e e e e e 6
3 Module Index 7
3.1 oilseedmodule . . . ... L e e e e e e 7
3.2 time_solvermodule . . . . . . L L e e e 7
4 Indices and tables 9
Python Module Index 11
Index 13







SEEP-3DSG Documentation, Release 0.1

SEEP-3DSG is an application project for modeling oil expression from plant seeds built upon SfePy.

SfePy documentation: http://docs.sfepy.org/doc-devel
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CHAPTER
ONE

ABSTRACT

The software implements a mathematical model of flow of a two-phase porous medium in a general domain. The
medium is modeled as a non-Newtonian fluid, whose movement and deformation are described by the vector of
skeleton velocity and the fluid pressure. The non-Newtonian character of the medium is allowed for by using the
constitutive relation of the Bingham plastic fluid kind. The strong material nonlinearity, i.e. dependence of the
material coefficients such as the permeability, compressibility, or viscosity on the pressure, porosity and temperature
is treated by employing a fixed point iterative scheme, which results after attaining a specified convergence in the
stationary solution of the problem. The code enables monitoring of required characteristics of the whole process such
as inlet and outlet flow rates, amount of liquid seepage, pressure field, etc.
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CHAPTER
TWO

USAGE

2.1 Setting up environment

1. You need SfePy and all its dependencies.

2. Make sure that SfePy can be found by Python. If you build SfePy in place, set the PYTHONPATH environment
variable: for example on Linux, using bash shell ($ is the prompt character, do not type it!):

$ export PYTHONPATH=$PYTHONPATH:<path-to-SfePy>

3. Try running the solver by time_solver.py:

$ ./time_solver.py Usage: time_solver.py [options] filename

Options:
--version show program’s version number and exit
-h, --help show this help message and exit
-0 filename output file name [default: oilseed_out.vtk]

It should show the help message shown above.

2.2 Running a simulation

There is one example file called oilseed.py. It can be used as the input for the time solver as follows:

$ ./time_solver.py oilseed.py

A figure displaying convergence to stationary state and other data should pop-up. After the solver finishes, the conver-
gence figure should be saved to convergence.png. An example log figure is here:



http://sfepy.org
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There is also a text log file convergence.txt with the same data.

2.3 Postprocessing

The results of the simulation should be saved in chamber. *.vtk files, that can be viewed by any VTK-capable viewer,
for example Mayavi or ParaView. SfePy comes with a simple automatic post-processor based on Mayavi, that can be

run for the whole sequence of files:

$ <path-to-SfePy>/postproc.py chamber.x.vtk —-b

Chapter 2. Usage



CHAPTER
THREE

MODULE INDEX

3.1 oilseed module

Screw press model.
class cilseed.MaterialParameters

oilseed.define ()
Return the actual problem definition.

oilseed.define_input (filename_mesh, t0, t1, n_step, pars_class)

oilseed. func_K (Phi, pars)
Calculates the permeability “K” Phi ... porosity pars ... material_parameters (dict)

oilseed. func_Phi (eps, pars)
Calculates the porosity “Phi” from volume deformation “eps”. eps ... volume deformation pars ... mate-
rial_parameters (dict)

oilseed.get_volume_pars (s, coors, mode='qp’, equations=None, term=None, problem=None,
var_eps=None, pars=None, **kwargs)
Compute (nonlinear) material parameters for the next iteration step using:

eeps - current volume deformation

estate - current step solution (velocity, pressure, etc.)

3.2 time_solver module

TimeSolver._ call__ (ts, state0, var_eps0)

class time_solver.TimeSolver (conf, problem)

get_flows ()
Get flows v - u through given boundary regions given in the solver options.

get_initial_state(()

get_pressed_oil_volume ()
Get the volume of oil pressed out of the chamber through the region given in the solver options.

log (*args)
Log convergence.

save_log ()
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setup_shifted domain ()
Extend the shifted domain by artificial elements corresponding to the convected inlet surface - prepare
extended shifted domain data structures.

start_log()

update_volume_deformation (fs, state, var_eps)
Update the volume deformation for current velocity.

Modifies var_eps in place!
time_solver.create_problem (filename)

time_solver.main ()

8 Chapter 3. Module Index
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FOUR

* genindex
* modindex

INDICES AND TABLES
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