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OpenFOAM 5.0

Combustion

TDAC/ISAT: new TDACChemistryModel chemistry model providing Tabulation of Dynamic
Adaptive Chemistry (TDAC) [ commit f2c26 ]; new Eddy Dissipation Concept (EDC) turbulent
combustion model, including support for TDAC/ISAT for efficient chemistry [ commit ad825 |;
added variable time-step and local time stepping (LTS) in ISAT for TDAC

chemistry [ commit 92335 |

Other: new limiting of local time step (for solving steady-state) to specie reaction rate

in reactingFoam | commit d36d8 |; support for isothermal, compressible flow

in reactingEulerFoam [ commit 77ade |; reactions can optionally be enabled only in a specified
list of cellZones. [ commit 5d503 |



https://github.com/OpenFOAM/OpenFOAM-dev/commit/f2c263b9fd7c65e738b626280b8f2f3e7c1dadf8
https://github.com/OpenFOAM/OpenFOAM-dev/commit/ad825903af88ca7f83285d83ed17d7177f182730
https://github.com/OpenFOAM/OpenFOAM-dev/commit/923350fa6efcadc3b3c4387696edd110626d94bf
https://github.com/OpenFOAM/OpenFOAM-dev/commit/d36d8e3772930f40ef521768e5efa98b463f3734
https://github.com/OpenFOAM/OpenFOAM-dev/commit/77ade5a706628540e47ca8bbdf63c43ef544126c
https://github.com/OpenFOAM/OpenFOAM-dev/commit/f5d5031561042c76504c47615654739729a0851c
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GRIMECH3.0

I GRI-Mech Version 3.0 7/30/99 CHEMKIN-II format

I See README3O0 file at anonymous FTP site unix.sri.com, directory gri;

I WorldWideWeb home page http://www.me.berkeley.edu/gri_mech/ or
I through http://www.gri.org , under 'Basic Research’,

I for additioginformation, contacts, and disclaimer ELEMENTS
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=1 EmAz
ETE—K#F&: H% FEﬁ
End Time[s] Turbulent Execution
Combustion Time[s]

DEXCS2010 1.7.x kEpsilon PaSR 120.6
DEXCS2011  2.0.x 0.3 kEpsilon PaSR Ode 56.2
DEXCS2012  2.1.x 0.3 kEpsilon PaSR Ode 50.8
DEXCS2013  2.2.x 0.3 kEpsilon PaSR Ode 47.9
DEXCS2014  2.3.x 0.5 laminar - Euler Implicit 68.5
DEXCS2015 2.4.x 0.5 laminar - Euler Implicit 68.1
DEXCS2016 4.x 0.5 laminar - Euler Implicit 57.0
Ubuntul4g 5.0 0.5 laminar - Euler Implicit 57.0

Intel icore5, 7.8Gb memory
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TDAC
(Tubulation Dynamic Adaptive Chemistry)
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ISAT (In situ adaptive talulation)

Y ={Y,T,p} .
OR;
RGP = R0 = R + o2yt = )
|IR(WT) — R' (Y 9)| < gsarTorelance : AFVEETEERERZNFERENELL

(Ellipsoid Of Accuracy) EOA 2 SYTATBTBASY < €2 4r

B:optional scaling matrix (FEDEHB DtorelanceZiE) - =
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DAC (Dynamic Aaptive Chemistry)

9/18/2017

RIS ATEZERE MEWVEDZHEIRL. B8/ OHiE
(reduced mechanism,skeletal mechanism)ZziE3%:

<)\AHRFE> DACRRE 5 DDOFEMEZD
DAC:Dynamic Aaptive Chemistry
DRG:Directed Relation Graph
DRGEP:DRG with Error Propagation
EFA : Element Flux Analysis

PFA : Path Flux Analysis

T IAINT(EDAC
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chemistryProperties (1)

chemistryType
{

chemistrySolver ode;
chemistryThermo psi;

TDAC on;
by
chemistry on;
initialChemicalTimeStep 1le-7;
odeCoeffs
{

solver seulex;

absTol le-12;

relTol le-1;

h

9/18/2017 15




chemistryProperties (2)

reduction

{

// Activate reduction

active on;

// Switch logging of the reduction statistics and performance

log on;

// Tolerance depends on the reduction method, see details for each method
tolerance 1le-4;

// Available methods: DRG, DAC, DRGEP, PFA, EFA

method DAC;

// Search initiating set (SIS) of species, needed for most methods
initialSet

{
CO;
CH4;
HO2;
b

9/18/2017
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chemistryProperties (3)

tabulation
{
// Activate tabulation
active on;
// Switch logging of the tabulation statistics and performance
log on;
printProportion  off;
printNumRetrieve off;
// Tolerance used for retrieve and grow
tolerance 1e-3;
// ISAT is the only method currently available
method ISAT;
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chemistryProperties (4 )

// Scale factors used in the definition of the ellipsoid of accuracy
scaleFactor
{

otherSpecies 1;

Temperature 25000;

Pressure lel5;

deltaT 1;

»

// Maximum number of leafs stored in the binary tree

maxNLeafs 2000;

// Maximum life time of the leafs (in time steps) used in unsteady

// simulations to force renewal of the stored chemPoints and keep the tree small

chPMaxLifeTime 100;
// Maximum number of growth allowed on a chemPoint to avoid distorted chemPoints

maxGrowth 10;

18
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chemistryProperties (5)

// Number of time steps between analysis of the tree to remove old chemPoints or try to balance it
checkEntireTreelnterval 5;

// Parameters used to decide whether to balance or not if the tree's depth
// is larger than maxDepthFactor*log2(nLeafs) then balance the tree
maxDepthFactor 2;

// Try to balance the tree only if the size of the tree is greater
minBalanceThreshold 30;

// Activate the use of a MRU (most recently used) list

MRURetrieve false;

// Maximum size of the MRU list

maxMRUSize 0O;

// Allow to grow points

growPoints true;

// When mechanism reduction is used, new dimensions might be added

9/18/2017



LTS

fvScheme TCLL FDIETEZI B,

ddtSchemes
{

default localEuler;

y
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plis;
5T H B fA]
Tutorial Core | End Time [s] | Execution
or Itaration Time [s]

counterFlowFlame2D

counterFlowFlam2D_GRlI 0.5 10,107
counterFlowFlame2D_ GRI_TDAC 4 0.5 3,850
counterFlowFlame2DLTS _GRI_TDAC 4 1000 1,718

I
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