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That's me
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Dr. Eckehard Fiedler

company
MW-Zander Facility engineering
R&D-department

« CFD

 Thermal building simulation
» general calculations

working with phoenics ~ 5 years

more than 10 years experimental
work with industrial fluid techno-
logy, heat transfers, windtunnel
tests etc..
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PROJECT EXAMPLES




exhaust dispersion studies m+w zander




Stack layout m+w zander
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visualization
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EXHIBITION HALL
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exhibition hall swirl outlets BPHDD
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exhibition hall temperature field m+w zander
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exhibition hall flow visualization m+w zander
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VENTILATION STUDIES
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ventilation study for historical building
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model visualization 2D
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model explanation
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model explanation m+w zander
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Horzontal temperature profile m+w zander
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Horzontal temperature profile m+w zander
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Iso-surface 20.1°C m+w zander
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Iso-surface 20.5°C m+w zander
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Iso-surface 21.0°C m+w zander
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Iso-surface 20.2°C m+w zander
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Iso-surface 23.0°C m+w zander
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Iso-surface 24.0°C m+w zander
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Iso-surface 25.0°C m+w zander
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Iso-surface 26.0°C m+w zander
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BUILDING ANALYSIS
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building analysis m+w zander
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do you understand this? m+w zander
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Mollier h,x-Diagramm fiir den Druck 1000 hPa
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Nr TIC] | P | Beremug
1| 320 - | AuRenluft
1-2]|-17.1|-72.1| Zentralanlage Kihler
2-3 -6.|O -34.2 WRGII<uhIer
12 13 14

Wassergehalt x in g/kg Trockenluft
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. S m+w zander
We bring the geometry to phoenics directly! B>
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We bring the geometry to phoenics directly! m+w zander
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and we move everything to fieldview! m+w zander
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SYSTEM DESIGN
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Sportpalace m+w zander
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Model overview m+w zander
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Model explanation
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Model explanation m+w zander
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Model explanation m+w zander
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Mesh visualization m+w zander
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Flowfield
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Flowfield m+w zander
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Flowfield
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Variant setup
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ALL CASES WHERE SIMULATED WITH

PHOENICS!
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But phoenics needs some help! m+w zander
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Our Workflow > > > >
E\ FVUNS
STL || DAT Q1
Konverter
., @
m —] §7ff —> — PHI > it
_, 7 CHAM s
SolidWorks) Phoenics Fieldview
MS-Excel | ¢
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Why do we need a solid modeller? m+w zander
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Drawings m+w zander
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Solid modelling m+w zander

Using a modern 3D-CAD program has multiple
benefits for our work:

D

Q Q8 Q8 O O QO

Used for geometry creation (-> STL)

Speeds up model setup dramatically

Handle complex geometry easily

Convert a multitude of 3D formats

Build geometry based on 2D drawings

Change geometry through parametric design

High quality output is important for most customers

Has a lot of ,,spin off* for your work

Seite 66
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Our tools
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Geometry-Cross-Converter STL_FVUNS.EXE

m+w zander
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Ei?erteu—Unit—Test _|._|- m| il
=145 PROJEKTEPHOEMICS 4| | Mame ~Filter
1 w|7) Airbus #1Bali.5TL -
Re ad I n g g Eiu;:ric:z ; EBELK.STL H_slld -
-{7) Default.e = —Rea
-7 Drallauslass J ﬂi::;f;l_ aTL
- FAB ﬂ Dackez, ST
L] =) JapPalai = X
STL 3 e | Elsdesn
L st |®]Fent.5TL _
« DAT ﬂ stz |Fenz.5TL _ Realign_|
B Yarl #]Fen3.5TL Show |
B0 Varz |#]Fen4.5TL
ertl n {7 Kopie won Default.e ﬂPersun.STL —Wafrite
-7 mischauslal B witrz,5TL
g () MeusMesseHH ] vitr STL STL |
-{J) ParcelTest i] Wignde. STL DAT
[#-{5) Perpendo
e STL +5) PhoExcel Multi-DAT |
-+{[T) poroustest VN
[ smoke-model e
° D AT il + smoke-mode - ﬂ—l _ﬂ
1 TWertes Test 40,1 || Angle]0.930
« Multi-Dat +Q1 2 e
Size Im
« FVUNS

We can convert a complete Assembly

ki

from Solidworks (via STL) to Phoenics and fieldview

Seite 68
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STL_FVUNS.EXE propeties m+w zander
b > D> > J

Geometry Conversion brings all
the power of a Solid Modeller to
Phoenics!

And we can solve some problems
with the STL-files....

solidworks

fieldview

JENOPTIK Group.

Seite 69 © M+W Zander




And our little star: Q1-Excel
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Q1-Excel is a conversion tool, that
converts the complete VR-geometry
iInto an excel-file and vice versa

header

B¥lo1-Excel ¥2.1 by Eckehard Fiedler - 10.8.2004

=101 |

File

number farmat

I0.000 vl

I~ 34 Format

47 Property-Definition aus H:\DelphiS\Projects\ql‘;l

Exporlt———
V¥ PVUNS

LIS

™ Clean

Get Header |

f‘
' « |

Read Result | ‘Messane | Source 1 | Target a1 |

JAPROJEKTEPHOENICS\ apPalaistvar\WJ P1 LS

VR

A

TT wamk ru( L, D A | Bl c[Dp EJF[G[H] I [JKiMigel o [R] s [T] U
| 2] 9

R L L DLt T T T T I 10 |* Sourcefile: JNPROJEKTEPHCENICSATESTATES Thg 1

| 4| o1 created by VDI menu, Version 3.5, Date 20/10/03 11 |* Typ Iarme {PX PY PZ SHi5Y SZ SHAPE (R24

% CEVHANEVDL ; SPEHAM-Core 12 |BLOCKAGE B1 3.000: 0.000; 3.000f 3.000; 3.000: 3.000[cubeld 1 MATERIAL : 198

57 teomm - 1 LIBREF — o 13 |INLET B2 0.000:5.000: 0.000[ 0.000: 2.000: 2.000|cube3t 1 PRESSLIRE OWELOCITY 2

g T 14 |OUTLET B3 10.000: 7.500: 2.000{ 0.000:2.000: & 000|cube 12t 1 PRESSLURE 0:TEMPERATURE :SAME :COEFFICI
| 9| &roup 1. Run Title

10| TEXT(Japanischen Palais )

[ 17| ot e b b kb b b kb ok ok kb Rk

[12] eroup 2. Transience

| 13| sTEADY = T

[ T4 % 0rsmtsbbdk b kbbb bk bk ok kb bk kot

15 Groups 3, 4, 5 ¢6rid Information
Seite 70 © M+W Zander JENOPTIK Group.



m+w zander

Example > 5 3 3

One VR-object gives one line Iin
Excel. And the clou is:

We got a two way conversion
Q1 -> Excel
Excel -> Q1

So you can modify, copy, change,
calculate anything you want

A [l c|opfe [ FrlGa[H] 1t [JKMioP[ o [R[ s [T] U
9
10 |* Sourcefile: JAPROJEKTEPHOERNICSATESTATES T 1
11 % Typ Mame iPA PY P aX Y 5E SHAPE (RZd
12 [ELOCKAGE B1 3.000:0.000: 3000130003000 3000{cubetd 1 MWATERIAL : 198
13 |[INLET B2 0.000:5 0000000100008 2 000: 2 000|cubast 1 FRESSURE ONELOCITY 2
14 |OUTLET B3 10.000: 75008 2.000) 0.000: 20006 000cube12ti 1 FRESSURE ¢ OITEMPERATURE (SAME (COEFFICIE
15
Seite 71 © M+W Zander JENOPTIK Group.



m+w zander

Beispiele »BDD
A [®B[c[D[E[FIG[AT T [JRMOP @ [R] 5 [T U [v] W [X[ v [

9

10| ¥ Sourcefile: J\PROJEKTEPHOEMICS\TESTATEST g1

11 [* Typ MNarme (PX PY pZ Sx SY 57 SHAPE iR24

12 |BLOCKAGE B1 3.000:0.000: 3.000f 3.000: 3.000¢ 3 .000|cube14 1 MATERIAL ¢ 198

13 |INLET 1M1 0.000:5 000:0.000§0.000:2.000:2 000]cubast 1 PRESSLIRE O8ELOCITY 2 0 0iTEMPERATURE O:TURB-INTEMS £ 5

14 |INLET IM2 0.000:5 000:4.00080.000:2000:2 000]cubazt 1 PRESSLIRE O8ELOCITY 2 0 0iTEMPERATURE O:TURB-INTEMS £ 5

15 |INLET I3 0.000:5 000:8.00080.000:2000:2 000]cubast 1 PRESSLIRE O8ELOCITY 2 0 0iTEMPERATURE O:TURB-INTEMS £ 5

16 |INLET [ 00008 8 000: 0.000f0.000: 2 000: 2 000]cube3t 1 PRESSURE DVELOCITY 2 0 0:TEMPERATURE 0:TURB-INTEMS {5

17 |INLET IME 00008 8 000:4 000f 0.000: 2 000: 2 000]cube3t 1 PRESSURE DVELOCITY 2 0 0:TEMPERATURE 0:TURB-INTEMS {5

18 |INLET INE 00008 8 000: 8 000] 0.000: 2 000: 2 000]cube3t 1 PRESSURE DVELOCITY 2 0 0:TEMPERATURE 0:TURB-INTEMS {5

19 [QUTLET B3 10.000:7 500:2.000]0.000: 2000 6.000[cube12t! 1 PRESSURE DiTEMPERATURE (SAME (COEFFICIENT § 1000: TURBULEMCE  :SAME (SAME

©

Q1-Excel is simple, but very
powerful:

» direct Excel access
self learning new properties

does some model checks
(input balance)

can read and format result
files -> Excel

can export FVUNS and
STL-files from Q1-definition

Seite 72 © M+W Zander
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Q1-Excel: some check features

m+w zander

2»»»»
Example for a result readout Example for a balance check
NAME BJ R1 TEML Domain Sze 73.50499 19.4 m2 19.4 m/s
QauTrl OB18 ~-1.871339 -557562.5 °C
DECKE B9 32.56225 Typ Name \%
DECKE1 oB10 198. 726 IN IA002 0.2 m2 5.0 m/s 0.8 m3/s
DECKE2 oB11 47. 27589 IN IBO02 0.2 m2 5.0 m/s 0.8 m3/s
I NLET1 OB16 0.7598234 224281.4 0°C IN IA003 0.2 m2 5.0 m/s 0.8 m3/s
| NLET2 oB17 1.105495 326315.5 0 °C IN IBO03 0.2 m2 5.0 m/s 0.8 m3/s
IN IA0O04 0.2 m2 5.0 m/s 0.8 m3d/s
Resul t R1 TEML IN IBO04 0.2 m2 5.0 m/s 0.8 m3d/s
pos. sum 1.865318 550875.4 IN IAOO5 0.2 m2 5.0 m/s 0.8 m3d/s
neg. sum -1.871339 -557562.5 IN IBO05 0.2 m2 5.0 m/s 0.8 m3/s
Nett sum -0. 006021 -6687.063 IN IAO06 0.2 m2 5.0 m/s 0.8 m3/s
IN IBO0O6 0.2 m2 5.0 m/s 0.8 m3d/s
Fi nal Ti meStep 1 IN IAOO7 0.2 m2 5.0 m/s 0.8 m3/s
Fi nal Sweep IN IBOO7 0.2 m2 5.0 m/s 0.8 m3/s
IN IAO08 0.2 m2 5.0 m/s 0.8 m3/s
IN IBOO8 0.2 m2 5.0 m/s 0.8 m3d/s
IN IAO09 0.2 m2 5.0 m/s 0.8 m3/s
.- , . IN IBO09 0.2 m2 5.0 m/s 0.8 m3/s
And, what’s the big N 1A010 02mz  50mis  0.8mds
IN IBO10 0.2 m2 5.0 m/s 0.8 m3d/s
XLS > Q1 button for? N IA011 0.2 m2 50m/is  0.8m3s
IN IBO11 0.2 m2 5.0 m/s 0.8 m3/s
. . L. IN IA012 0.2 m2 5.0 m/s 0.8 m3d/s
Imagine, how fast itis... IN IB012 0.2 m? 50m/s 0.8 me/s
Inlets: 85
Outlets:
Seite 73 © M+W Zander JENOPTIK Group.



Q1-Excel: repeat command

m+w zander

BLOCKAGE HLBASK 06020 04000 3 997168.906: 9460 34 406]hlbask
* HLELIEHM | 0602 0400: 3997150 203 9 460: 34 A06)1hlbushn
" HLSTUEHL| &.305% 0400 5.700(47.500: 3.000:25 000]hlstuel
* HLPublikrn ) 17.000: 04001130001 37,000 1.500:18.000)cubed I 0
" fHLBuehne | 58.000; 3.200:14.000f 5000 1.500:15.000)cubed 5 14
ELOCKAGE HLam1 10.000: 12.500: 7.500150.000: 0.700: 1.000fcubet] 5 3
BLOCKAGE Hmiddle | 10.000; 12.800; 2.500]50.0p0: 0.700: 25 400]cubet 4 4.7
ELOCKAGE HLam:Z 10.000; 12800833300 SCI/IJ 0.700; 1.000)cubet ¢ C g
REPEAT Inlats wwwwwwwwwwwwwwwwwwww/ '{wwwwwwww 5 ?
BLOCKAGE BA 6.000: 13.000: 11.000 }\ \r-'l[][:l 0.400)cube |5 o4
BLOCKAGE BB 6.000 13.000:31.000] 0\ PN 00 _0400[cube ¢ 95
NULL MA 6.100 13.100.11.900] 0. A\p: 0\ Y0 0.500[WIREX g 119
MLILL B 6100 13100 30.000] 020 D.Q*D 0.500PVIREA 15 17 6
MULL MC 5800 12,900 12.900] 0600 0.640: 05000WIREX, 1
MLILL MD 900 12900 290001 0600 D/'D 0.500PVIREA5 164
INLET 1A 6.000 13.000: 11400 0.400:  Jo0: 0.000[cube3{ 3 1782
INLET [= 6.000;13.000:31.000 ?DD 0.000)cube3t0 19 7
EMDREPEAT WO W W W W W WO W W W W W W W W W W W W W 1c 506
BLOCKAGE BT 28,7051 0400:32.000f 5U000: 1.000: 1.000fcube [Toe 5
BLOCKAGE BOZ 23.005: 0400:32.000) 5.000! 1.000: 1.000fcube [H= 33 4
BLOCKAGE BO3 16205 0.400: 9.300] 9.000: 1.000: 1.000)cube Mg 34 8
BLOCKAGE  BO4 31.205 0400; 9.300[ 9.000; 1.000. 1.000|cube [7g 26 5
BLOCKAGE  :BOS 46.205 04007 9.300] 9.000 1.000: 1.000[cube [S5 27 &
21 30
22 314
23 328
24 342
25 356
26 37
27 354
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Conclusion m+w zander
»3»3»»

Phoenics VR is the fastest and best tool on the market to
calculate the flow through complex geometry:

 Fast semi-automated meshgeneration
o Parcel solid treatement

There are some significant improvements, if we combine
PHOENICS with a powerful 3D CAD package and a more
advanced postprocessor.

Some of the features could be included into phoenics easily:

e Direct Data Exchange with Excel via OLE2

« Some improvements on the VR-viewer (fieldview gives a
good guideline!)

I The annual costs for our Tools where less than one Fluent-

license for the first year, and less than a half Fluent license for
the next years!
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