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Setting The Scene

NSF (no slip)

NSF (no slip)

Micro-channel Flow

: microscopic

Velocity Profile

Temperature Profile

 Experimental data

 Experimental data

Euler Navier-Stokes-Fourier Transition Regime Kinetic Regime Free Flight Regime
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Equilibrium Non-equlibrium
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Theoritical  Foundation In A Nutshell

Number of particles

Contour Profile
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Statistics
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Moment Method - An Overview

Euler :          {        }
NSF :            {             }
G13 :            {             }
R13 :            {                 }
R26 :            {                      }

Coefficient Set 
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A Generic First order Formulation
System Matrix Hierarchy
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Problem Setup - User's Perspective 
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A Generic Solver To The Generic Problem

Generic Problem

Weak Form Procedure

Final Weak Formulation

 Generic Solver (F2ME)

System Matrix Class

Mesh Class

Function Space Class

Variational Problem Class

Solver Class

 Solution

Input.yml

User input
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F2ME

 Fenics For Moment Equations , hence the abbreviation F2MEName

Location https://www.gitlab.com/19ec94/f2me

Usage $ git clone git@gitlab.com:19ec94/f2me.git

$ cd f2me/f2me

$ python3 f2me.py input.yml

Features

Generalised solver

Highly modularised

Easily extendable to other moment models

Docker support available 

Built upon FEniCS

Easily customisable to needs of an user

 f2me.py  (main file)

{
{
{
{
{

{

{

Import custom modules

Read user input

Mesh using Gmsh 

VectorFunctionSpace()

Create & assemble system

Inbuilt solver (mumps)

Prepare system matrices

https://git.rwth-aachen.de/19ec94/f2me
or
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Simulation Results
input.yml

{

{
{
{
{
{

{

Model specific

Stabilisation

Problem specific

Solver specific

Model specific

Problem specific

Problem specific

Velocity Profile 
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Simulation Results
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Outlook
Summary

What is next ?

G13/R13/G26 G13

R13
R26

R9

R3

model refinement
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