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DHCAE Tools:
» Engineering company in Krefeld, Germany

» Engineering projects and software development (CastNet)

CFD for in house usage:
» Service: Close cooperation: E.g. base model setup by DHCAE Tools, further runs

and modifications done by customer

* Many customers: Chemical plant engineering
Typical application:
» Absorbers for droplets

» Absorbers for dust

» Basic needs for CFD at customer site: GUI based
Low Cost, time effective, reliable, easy to use OpenFOAM
solutions

For more information please visit: www.dhcae-tools.com



http://www.dhcae-tools.com/
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Chemical plant engineering projects:

Purpose for CFD analysis:
To judge if something will work or not
To localize areas where damage may occur

To optimize from “bad” design to “reasonable” design (e.g. pressure losses)

Different from other CFD usages e.g. automotive, turbo machinery

Design optimization means:
Larger design changes possible (e.g. inflow or tube modifications)
Insertion of flow redirectors (baffle faces) to guide the flow

Insertion of flow resistance (e.g. perforated plates) for more uniform flows
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CAD repair and modeling in I-deas

<

Meshing and case setup: CastNet

<

OpenFOAM solver (with slight adaptations):
simpleFOAM (porous)
RhoSimpleFOAM (porous)
CHTMultiRegionSimple

o

Post processing: Paraview /Tecplot

Someti
Optimizatio
(abstract madeling)
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Major challenges:
» Time: CFD-model setup and
improvement of component in 1-2
weeks (from CAD to results)
* Reliable CFD: Components have to
be built without a prototype
 Transferable: Customer will often go

on with CFD analysis




CastNet CAD input and meshing
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Effective and fast model generation

(less than one day)

CAD-model based
Reliable CFD-meshing




Solving
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 Solving with simpleFOAM (steady state
SIMPLE solver with linearUpwind for
momentum, mesh study (mapFields))

 Post processing/Optimizations

i,

Improvements:

- Already prepared in first case
- Or usage of abstract modeling
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Flow separation causing
problems in compensator

YVelocity Magnitude
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CFD onsite usage Tools
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CFD engineers on-site:
* No OpenFOAM experts
* No Linux experts

e Used to work with GUIs

Meshing and case setup: CastNet (GUI based)

Solution: GUI to run the case:
 Important: Visual result control: Residuals and even more important probes
* Why GUIs?
Our experience: OpenFOAM feature (e.g. probes) will not be used if there is no
* possibility of an easy definition

« graphical visualization
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Rungui example 1

Toolbox (=)[o](x]
Residiuls (‘ Schemes | Residuals Plot B
PLOT \ VALUES TABLE
RESiduals #HFRFEFREE STARTTIME Se-|ect P|ot TYPE:
StartTime 203
01 T T T T T T EndTime 1000 lp
Delta 1
0.01 variable P1| P2 P3
#RFRFR#ERE SOWER
. e P M W
PBICG
B 0.001 | e
g - w\ﬁ\ BunGui Skip data:
=
@ Residiuls \ lo l
= 00001 f PLOT \
Probes Update Interval (in seconds):
1e-05 | 1600 ' ' ' ' ' Foint 1 -
Point 2 ——— l4 l
1400 1 Faint 3 b
1e-06 ) ‘ : ' 1200 |
0 1 2 3 4
lteration 1000 |
a 80D
e
SOLVE | Ipdate Case | [ Edit Vars 600
[ PREPARE POST ] [ Stop / Write l [ Open Scripts 400 |
Apply
[ Quit H u 200 r
O L 1 " " 1 1 . ##ER#FERREF SCHEMES
204 205 206 20? 208 209 210 211 212 div(phi,U) Gauss linearUpwindV cellLimited Gauss linear 1
: : teraion e e
Switch from residuals | |
to prObeS [ PREPARE CASE ] | Mesh with SHM | [ Show Logs l [ Terminal l
[ SOLVE ] | Update Ca | [ Edit Vars l [ rm Processar-Dir l
[ PREPARE POST ] l Stop / Write l [ Open Scripts l [ Parafoam l
[ Quit H Update GUI l




Rungui example 2
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Switching to higher order
schemes after some

iterations

Which schemes can be

used?

GUI shows possible

schemes

iC Toolbox

(=J[2)x]]

ﬂ Schemes Residuals | Plot |)

diviphi,U)

div(phi,omega)
div(phi k)

Used div Scheme for:  diviphi,U)
Gauss linearUpwindV celllimited Gauss linear 1

Schemes Table (select new Scheme by DOUBLE CLICK):

I QUICK -
P limitedLinear
~ vanlLeer
Gauss vanlLeer;
P MUSCL
P limitedCubic e

Selected Scheme:
‘ Gauss limitedVanLeer 0 100 ‘

In case of velocity:

*V (Vector forms)

[ madify parameter l

| |

Tools
Toolbox (=)(=)0x]
ﬂ Schemes Residuals | Plot ‘)
diw(phi, L)
div(phi,omega)
div(phi.k)

Used div Scheme for:  diviphi,omega)
Gauss upwind

Schemes Table (select new Scheme by DOLUBLE CLICK):

I QUICK |
B limitedLinear
=~ vanleer
Gauss vanleer;
P MUSCL

P limitedCubic v
Selected Scheme:

| Gauss limitedVanLeer 0 100; |

In case of scalars:

* [imited forms

l modify parameter l

| |




Conclusion
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OpenFOAM can substitute commercial CFD systems
- Not only license costs but also strong features
- Very good integration into workflow

- Very strong solution capabilities

Additional GUIs may help:
- Make use of the OpenFOAM capabilities
- More reliable job control resulting in more accurate results

- Time effective case setup and control

Future Goals:
- Stronger support of the extend-version in CastNet

- Provide GUIs to OpenFOAM community if possible (may need some adaptations)



