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Overview

« Summarize current work and planned tasks for the
next 10 months

e Goals:
— Improved usability and flexibility
— Broader applicability, more physical models available

— Enhanced quality control and commercialization
potential

— Improved consistency between FLUENT and ROMSs
— Enhanced visualization capabilities
— Additional options for ROMs and ROM Building
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APECS Controller Enhancements

* Increase flexibility before instantiation
— Database an attribute of the CO block instead of the operating system
— Select (remote) server from a list instead of typing in the address every

time
Model Species Flowsheet Species

— Automated component mapping 1| che s

1A} APECS Unit Operation 2 az o2
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3| o2 o2

Solution Step Details

| Database Conterts
% g ALSTOM
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& Cyclones Mz

+- g EKM Logging
Examples
+- g FLUENT 12.0.15
% W FLUENT 12.0.16
4 g FLUEMT £.3.26
- g FLUENT-12.0.15-May2009
# g FLUENT-6,3.26-May2009
+- W 1AB Meeting March 2009
- G KBC-demo
- iy Misers
+- g Models-with-multiple-solvers
* Multiphase g
5 2 ik Murnber of Processars: |1 3 | Communicakar: | defaulk W
+- g Pollutants
¥ g ROMs
4 e Reactors
+- g Report Testing
+- g TeamMesting_JanZ009

+- g Testing

Solver: coal combustor » | [] Release solver license

SEFYEr: |ebsmunkean. win, ansys,com L

FLUEMT specific

Huosk: file of process names: none
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Controller Enhancements (cont.)

* Increase flexibility after instantiation

— Enable users to change the host computer and number of
pProcessors

— Ability to return to original model solution if CFD diverges or
encounters an error
* Improve persistence

— Permit flowsheets to be loaded without errors even if the model
or database can not be found

fi¥ Server Configuration

it Server Configuration

Solution Step Details

Solution Step Details Solver: KB pipe model w Release solver license
Solver: Server: nodel w
Server! localhost FLUEMT specific
FLUEMT specific = )
mMumber of Processars: |4 5 | Communicatar: |defaulk w
Mumber of Processors: (1 % | Communicakar: | defaulk
Huosk: file of process names: nodel,nodel,node?, nodez

Host file of process names: none
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Additional Physical models

* Multiphase Models
— Eulerian “Mixture” Model
— Eulerian “Euler-Euler’” Model
— Volume of Fluid (VOF) Model

ko

_ Dense Discrete Phase Model — %W g

e« Combustion Models
— 3-Stream Non-Premixed Model (PDF-based) o |
— Laminar Flamelet Model

Particle tracks
in a CFB riser
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Improved Database Management

EWT N * Functionality for Users
i odels-witn-multiple-solvers
= S muitiphase — Ability to delete Instances from

= @Euler—Euler

+ [ Unsteady pipe model database
=% Unsteady pipe with unique part * Will not “damage” flowsheets USing
*E‘F‘arameters the instance — will need to be
H FPorts
reconverged.
=3 salvers g

=S Euler unsteady multiphase pipe with unique port

B Filesystem — Log that can be viewed,
updated, or added to at any
time during the co-simulation

Sie Instances
£ ooooo00001-1242145395
|:| oooo00002-12421465

T process
+ [ Ports
1 L Mixture
: S Pipes — User flag to indicate that an
i Pollutants :
E) Roms iInstance should NOT be
A peactars deleted
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Improved Database Management

A0 Mixers
# [ Models-with-rmultiple-solvers
= @MultiphaSE

=13 Euler-Euler _ Type

+ [ Unsteady pipe model ’ MOdelS
= @UHStEEd}l‘ pipe with unigue port
] Parameters
= Ports
=T solvers
=S Euler unsteady multiphase pipe with unique port
i FileSystem
B Grid
Sk Instances
Cl 00000000 1-1242145395
rF 0ogoogoo2-12421465E58
| FParameters
+ [ Forts
#1 E Mixture
# L pire
# pollutants
A0 RoMs
%[ peactors

N

Categories

* Functionality for
Administrators

— Ability to delete Categories,
Types, and Models

— Ability to move/rename
Categories, Types, and
Models

— Modifications that will affect
other users and “damage”
saved/archived flowsheets
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Improved Quality Control

« The FLUENT Wrapper will be migrated into FLUENT

— CAPE-OPEN compliance will be a standard feature of
FLUENT

— Undergo testing with FLUENT source code
— Routinely installed with FLUENT
— Increased number of compatible operating systems

— Transition into next generation CFD solver
(combining features of CFX and FLUENT)
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ROM Builder Enhancements

General \/ Regression ROM \ /" MNeural ROM \

* Ability to interface with
CAPE-OPEN compliant
property packages

— Easily pass material
e properties to FLUENT

hzo (kafkg-mal) | 15.01534
ar (kakg-ral) 39,943

coZ (kafkg-maol) | 44,0099

o2 Gkaharmel) (31,9088  Remove the requirement that
A users enter molecular

ca (kgfkg-rmol) 28,0105 .
cosGhafkgrmal) [s0.0745 weights of components

hiz (ka/kg-rmal) 2.01594

Salver

Crder of Reqgression 1

£ x|

Save Every Instance Yes

Mass Balance Tolerance |0,001

h2s (kafkg-mal) | 24.07994
nh3 (kgflg-mal) | 17.03081
csolid (kgfkg-mal) | 12,0111
ssolid (kgfkg-mol) | 32,064
sioZ (kafkg-mol) | 60,0543

nz (kafkg-rmal) 28,0134
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ROM Builder Enhancements (cont.) NANSYS

« Extend the ROM Builder to be compatible with
Eulerian multiphase FLUENT models

* Improve the User Interface to increase the ease of
use

e Couple the ROM Builder and ANSYS DesignXplorer
— Additional data sampling (DOE) approaches

— Additional response surface methods
 Full 2" Order Polynomials
* Kriging
* Non-Parametric Regression
* Neural Network
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ROM Enhancements

e Couple APECS and ANSYS DesignXplorer

— Create ROMs from DX response surfaces
 Full 2" Order Polynomials
* Kriging
* Non-Parametric Regression
* Neural Network

-||Meta Model Type

isfandard Response 5 CE 2 Crder Palyno = [De C) H
Man Paramettic Regressian m

Meural Mekwork

+ @ Commaon Settings
+-4iliid Designiodeler
] |0 AUTODYN
+ Meshing
+ 9 Sirnulation
+-{f3 FE Modeler
= @ Designxplorer
@ Automatic Design Points
% Meta Model
@ i=raph
7 Random Mumber Generatio
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ROM Enhancements (cont.)

 Extend PCA to 3D FLUENT models
e Include Vector Plots in PCA

Available Yariables Selected ¥ariables
=0 =

Male Fraction of sioZ ~ Bcial welociky
Mole Fraction of ssolid Mass Fraction of co
Particle Concentration Mass Fraction of coZ
Pressure Coefficient Mass Fraction of h2
Radiakion Heat Flux Mass Fraction of hza
Radiation Temperature Radial velocity
Refractive Index Skakic Temperature
Relative Axial Welocity Yelocity Magnitude

Relative Radial Yelocity
Relative Tokal Temperature
Relative Yelacity Magnitude
Rothalpy

Scattering Coefficient

Skin Friction Coefficient
Skatic Pressure FEE
Surface Heat TransFer Coefficient

Surface Nusselt Murmber L
Surface Stanton Mumber

Total Energy

Tokal Enthalpy

Total Enthalpy Deviation

Tokal Pressure

Total Surface Heat: Flux

Total Temperature

Turbulent Dissipation Rate
Turbulent Inkensity

Turbulent Kinetic Energy
Turbulent Yiscosity

Turbulent Yiscosity Ratio
velocity Angle

Worticity Magnitude

wWall Temperature Inner Surface
Wall Temperature Outer Surface
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ANSYS Workbench as a Server

« ANSYS WB is the ANSYS Simulation Executive
— Other ANSYS products run within WB

 Enable WB to serve the APECS Controller, ROM
Builder, and FLUENT Wrapper

* Provide access to other ANSYS tools (long term
objective)

— Geometry

— Meshing

— ANSYS mechanical
— Electro-magnetic

— CFD solvers
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Miscellaneous Tasks

 Enhanced User’'s Manual
— Additional detail and discussion of APECS features
— Co-simulation process flow charts
— Additional examples

* On-site co-simulation process audits
— At least 2 industrial APECS users
— ODbtain direct feedback on needs of APECS users
— Guide future APECS development
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Questions?
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