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Part 15: Stationary Temperature-Analysis in a Double-
Glazing with MEANS V11

Calculation of stationary temperature distribution and heat flux density in a double
glazing with thermal convection in a outer and inner glass, air space and a metallic
spacer.

Double-Glazing

FEM Model

Cuter Glass with
Convection

Inner Glass with
Convection

Metallic Spacer
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16 Nodal Coordinates:

X (m) Y (m) X (m) Y (m)

1. 0.00 0.00 9. 0.000625 0.00725
2. 0.000625 0.00 10. 0.004125 0.00725
3. 0.000625 0.016 11. 0.004125 0.00875
4. 0.00 0.016 12. 0.004075 0.00875
5. 0.004125 0.00 13. 0.004075 0.0073
6. 0.004525 0.00 14. 0.000675 0.0073
7. 0.004525 0.016 15. 0.000675 0.00875
8. 0.004125 0.016 16. 0.000625 0.00875

FEMM Mesh Generator
With the new FEMM-Interface for MEANS V11 it is now possible to generate the
double glazing FEM model with the 2D mesh generator of the FEMM program.

FEMM is very useful and powerful FEM freeware for solving electromagnetic
problems.

Download FEMM

Please download and install the FEMM 2D freeware program from the website
http://www.femm.info/wiki/Download.

=
After installing FEMM, it will start with the desktop icon ks

Now follow these steps to generate a FEM mesh with FEMM:

Magnetics Problem

Select "Magnetics Problem" from 4 different calculation options. However, only
mesh generation is needed

Create a new problem =
1Magnetin:s Problem _11
Magnetics Problem

Electrostatics Problem
Heat Flow Problem
7| Current Flow Problem
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Enter the Nodal Coordinates

First, select “nodes” I - in the toolbar and press the tab key each time to enter

the coordinates in a dialogbox. With the icon ._ the nodes can be zoomed onto
the screen.
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Enter the Lines

Connect the nodes with the icon [ < by clicking with the left mouse button on the
first and then on the second node of the line.
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Define Properties

Now define the properties with the "Properties" and "Materials" menu and create the
4 properties "Outer Glass", "Inner Glass", "Metallic Spacer" and "Air Space".

g fermm - [Unbenannt]

g File Edit View Problern Grid Operation  Properties | Mesh  Analysis W

0| &= o l S @ é]"_l ﬁrj;(_ Materials

Boundary
:"'_11‘ ‘

[ |

Point

Accept the preset material data as only the FEM mesh is interested in the
electromagnetic calculation.

-| Property Definition >

—Property Mame

1Guter Glass _'_J

Inner Glass|
Metallic Spacer

Air Space
LIS FTURET LY ] | L)

Modify Property

Place and select properties

= 5 new properties at the respective places.

Select the property with the right mouse button and click on the icon i] and

select one of the 4 properties from the list.

Place now with the icon
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%S File Edit View Problem Grid Operation Properties Mesh  Analysis  Window Help
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Zoom in with the icon
Spacer" can be placed.

to the middle area so that the property "Metallic
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Analysis  Window Help
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Generate FEM Mesh

Now save the nodes, lines and properties under FEMM1.FEM in the project
directory and use the menu "Create Mesh" to generate a FEM Mesh of 3475 nodes.

§ File Edit View Problem Gnd atic Pr Mesh ndo
D& - =]|/]~]c J I@"I@I_I @EIEIIAI I_I_I
= =1
",:Fl fermm o
_8 '0' Created mesh with 3475 nodes
_9- -
@ - Outer Glass
_“l a I[nner Glass
i o Air Space
@n
=]
. i
— Metallic
Spacer
4 Air Space

Select Analyze

Select the menu "Analysis" and "Analyze" and carry out a short calculation to
generate the required ANS file FEMM1.ANS. FEMM is no longer needed and can
be closed.

g File Edit VYiew Problem Grid Uperatiu:un F'ru:upertir:_’ Mesh = Analysis Window Help

BEEEEE N EEEEE )|

[ [ Yiew Results




Part 15: Stationary Temperature-Analysis in a Double-Glazing with MEANS V11 146

Import the FEMM Mesh
]
Now start the FEM system MEANS V11 with the desktop icon # and select

the tab "Mesh generation" as well as "Import FEMM Mesh" to load the FEMM mesh
FEMM1.ANS.

Edit FEM-Project FEM-Analysis Postprocessing Training

) Check Node Numbering Bolt-Generator Vessel Generator
QUAD-Meshes, Refine, Delete... : 1 ]
Jacobi-Determinante Import FEMM Mesh  Bearing Generator
] Manipulate Meshes P Check Meshes i Special Mesh Generators I

bt
erPC » Boot(C:) » projekte » konvelgds v | O konvektion" durchsuchen 2
Irdner == = [N o
i Mame Datum i Typ Grafe Markierungen
L 7 ferami ANS-Datei 356 KB
) femmi ANH-Datei 280 KB
7 heat_meter3 ANH-Datei 342 KB
| heat_meter? ANH-Datei 111 KB
j. heat_meterl ANH-Datei TI0 KB
Mj fermm_netzpunkte AMNH-Datei 83 KB
ﬁ fermm_netzpunkte2 AMNH-Datei 39KB
v
me: || v| | FEMM-2D ¢.an®) v

After the import a FEM Mesh with 6693 TRI3S elements, 3475 nodes and
5 element groups is created.

This FEM Mesh can now be used for all statics, dynamics or temperature
calculations of MEANS V11.
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Edit Element groups

Select the "Edit FEM Project" and "Element Groups" tabs and give each of the five
element groups a color by clicking on the left color frame.

You can also switch the element groups on and off to edit one or to evaluate a

specific or inner group

a Demo FEM Systerm MEAMS V11 - FEM Structure File Chprojekte’ konvektion\netzl.fem

(A ©7M -

Files

F

View

3. Surface Load

i Show Loads

oo I

[ ON
[~ ON

[~ ON

2o Il

EG=1

EG=2

EG=3

EG=4

EG=5

T exdit colours ciick on to the frames

Draw hidden EGs and
Surfaces as VWirsframe

[] Weight per EG

|Groups 1-7

Create Element groups.

Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training

1. Boundary-Condition: -

Boundary-Cenditions Show Boundary-Conditions Element-Groups

Info Line

Change Element Groups:

Material

If the two groups of elements 2 + 4 are combined for air, an element group can be

saved. In the legend, select the "Create Element groups" menu and change the

element groups as follows:
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Increase number of element groups from 5 to 6
Change element group 2 to 6
Change element group 3 to 2
Change element group 6 to 3
Change element group 4 to 3
Change element group 5 to 4
Change number of element groups to 4
ﬁ FE MEANS V11 - FEM Struct te
@ iM -
Files View Mesh Generation | Edit FEM-Project | FEM-Analysis Postprocessing Training
F 3. Surface Load - 1s Boundary-Condftion:_v_ D _” / AT E
Loads Show Loads Boundary-Conditions Show Boundary-Conditions | flament-Groups | Material-Datas | Editor Tempe
Info Line
=* o EG= 4 - x

=l on - EG-1

ON EG=2

i1 on EG=3

Ta edit colours chick on to the frames

Draw hidden EGs and
Surfaces as Wirsframe

[ Weiaht per EG

Create Elemant groups

Create EG with mouse and a depth

Create Element group =
(® Dragging a Model Region
(O Select all showing Modes

(O Select several sufaces

(® XDepth () Y-Depth () ZDepth
von: -100000 bis: | 100000

Create EG

All elements get the element group 1

Create EG with a define range

Calculate Dimension

Create EG

UNDO Eement group

Change Blement group

Mumber of Groups=

[« ]

Edit Mumber of Blement Group |d

new: |3|

Edit Number of Elements:

Edt
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Stationary Temperature

re

9,

Select register “Edit FEM-Project” and the icon Tmeeiur to enter the stationary
temperature as well as the thermal conductivity and convection.

8 Ternperatur-Analysis = O >

MNodal Temperstures {"C)
(@) Stationary () Transiemt () Statics

Point Heat Source, Load Type 2 Material Detas

W)

Materal Data Base

Surface Heat Source, Load Type 7
(Wem3

Convection Data Base

Convection, Load Type & (\W/m3)
Intemet-Links:

Warmeleitfahiglkeit fur unter. Materialien

Radiation, Load Type 5 Spez. Wamekapazitat fur unter. Materialien

Cancel QK

Create the Thermal Conductivities

Select “Material Datas” to take over the Thermal Conductivities of Glass, Steel and
Air from the self-expandable Material Data Base of MEANS V11.

Element Group 1 Outer Glass: WL =1 W/mK
Element Group 2 Inner Glass: WL =1 W/mK
Element Group 3 Air-Space: WL =0.0181 W/mK

Element Group 4 Metallic Spacer: WL =10 W/mK
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B8 Material Data Base = O *
Material: |G|ﬁf‘>s - Window Glass | Density (kafm?): |2500 | Specific Heat Capacity (1/kg°C) |34c:
EModulus (Wm®): | 210000000000 | Heatcoefficient: [0.000011 |
Poisson Riatio: [o.28 | Heat Conductivity (wjmky: [x | Sortby:
add || Dekete || save ke | | LoadDataBase | | saveDataBase | ®wmeter O Millmeter
[ Material Young Modulus | Poissan-Value [ Density | Heat Cosficient [ Heat Conduct. | Specic Heat Capacty |
~[028 ~ [ 2500 ~ [0.000011 a1 ~[340 -

Glass Guarz 75000000000 0.17 2200 0.0000054 12 703

Glass technical 50000000000 0.25 2430 0 14 230

Gold 73000000000 042 19230 0.000014 314 128

Graphite 73000000000 0371 10500 0.0000019 165 710

Gray Cast 108000000000 0.2 7200 0.0000104 0 0

lee (4°C) 9600000000 0.33 917 0.000065 23 23

ron 211000000000 028 6600 0.000011 802 |802

Kupfer 23000000000 35 8333 0.000016 401 385

Lithium 4910000000 036 535 || 0.000058 847 3482

Luraryl 2500000000 0.29 1080 0 0 0

Magnesium 44000000000 28 1740 0.000024 156 1045

Marble 72000000000 3 2600 {0 238 0

Messing 103000000000 0.35 8100 0.0000183 120 120

Mica 160000000000 0.17 2600 0.000013 08 0

Nickel 205000000000 0.44 11340 0.000028 35 35

Nicke! Silver 110000000000 0.37 3300 0 0 0

PBT CRASTIN T841 FR || 3300000000 0.32 1540 0 0.26 0185

PBT Litradur B 4406 3000000000 032 1450 0 0.185 0

PET Ukradur B 4406 GF-1( | 5500000000 032 1500 0 0 0

Platin 170000000000 0.39 21400 || 0.0000088 71 133

Polyamid 66 3100000000 032 1140 0.0001 0.23 0

Polystyrol 3200000000 0.35 1050 0 0032 1250

Porcellan 53000000000 023 2300 0.000003 0 0

Rubber hard 5000000000 0.44 11340 0.000017 80 20

Rubber soft 530000000 0.44 11340 0.000017 35 35

Siicon 530000000 044 11340 0.000017 35 3B

Silver 73000000000 0371 10500 0.0000189 429 21

Stesl alloy (1 °C) 210000000000 028 5300 0.000011 50 520

Stesl Chrome Nickel 200000000000 037 7300 0 dlo i

Stes| Spring Steel 220000000000 0.29 7300 0 0 0

Stesl Stainless Steel 210000000000 03 7800 0.00001 0 0

Steel unalloyed (1 °C) 210000000000 028 6300 0.000011 50 490

SteeHNickel 210000000000 031 8300 0 0 0

Tin ¥ 033 ¥ | 7200 v | 0.000022 v |67 ¥ |21 v

Select “Glass Window Glass” and “Take Up Material” to create the Material Datas:

ﬁ Edit Material Datas

d

MName Material Datas
] 0
Poisson Ratio O
Density 2500
WK 1.1E05
WL 1
Ccv 840
RV 1.1ED5
Qo 0
DAMP 0
Thickness |
*

| Copy Material Data |

Blement Group: | 1 Blement TRI3S £
() lsotrop (®) Temperatur
I Material Data Baze I

P
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Create Convection

e
@
Select the icon Temperziur again to enter the convection of the outer and inner glass.

First select the following convection values from the self-expandable Convection
Database:

Convection on outer Glass = 25 W / m?K and temperature =-18 ° C
Convection on Inner Glass = 7,692 W / m?K and temperature =20 ° C

85 Convection-Database

Mame: |Interiur wall |

Temperature {*C): |2|J |

Convection (W /m3k: | 7.692 |

Add Delete Save Take l_!p Load Data Base Save Data Base
Material L 2 : ! =
Mame Temperature Convection
Garage -8 C -8 7652 ] 0
Ground of earth 8 10 0 0
Inner Floor prall h.382 1] 0
Inner Rsi 0.25 20 4 0 0
Interior Floor & C 2 5882 ] 0
20 7692 0 0
Outer +20 C 20 25 1] 0
Outer-10 'C -10 25 0 0
Cuter-18 T -18 25 ] 0
Outer -5 C -5 25 1] 0
Roof floor -4 “C -4 10 0 0
Roof last layer <10 10 1] 0

Coordinate Range

Now select the menu “Convection, Load Type 8 (W/(m?K)) and enter the value of
convection = 25 W/m?K and the temperature of -18 ° C with the selection

“Define a coordinate range” and select “Create Convection” to enter in the next
dialogbox the coordinate range to create the convection on the outer glass:

fromx=0untiix=0
fromy =0 untily =0.016
fromz=0untiiz=0
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5

Cument Loadcase

Mumber of Loads MNew

Value of Load /)
Temperatur: (Erhetin G

Degree of Freedom
() inx direction () in z direction

() iny direction ® Vertical to Surface

{Colour of Axis: BLACK: X-Axis; BLUE: Y-Axis; RED: Z-Axis)

Selection:
Select Sufaces (") Dragging a model region
() Select Nodes () Select all showing nodes
(® Define a coordinate range
Cancel : Editor Create Convection
Delete Convection

! Create a Coordinate Range = O >

Create a Coordinate Range

Create with the same steps for the inner glass with the convection = 7,692 W / m?K
and the temperature of 20 ° C also with the cooordinate range from x = 0.004525
until X = 0.004525 or with the selection “Dragging a model region”.

o5 Create a Coordinate Range = O .
from X: | 004525 until X:

| Create a Coordinate Range ‘
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Save the model

The FEM model is now complete and can be calculated. First save it with the “File”
and “Save” tabs under the name “FEMM2.FEM” in the project directory.

FEM Analysis

Select register FEM-Analysis and menu "3. Temperature” to calculate the node
temperatures.

Postprocessing

Use the register Postprocessing and the icon 1 {5 show the stationary

temperature distribution and the heat flux density.

@7 M

Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Training

¢ | Displacement-Factor Legend 1 v s e List FEM-File
[/ d Show Results Value-Animation -

1 Pick, Search Values Diagram 1 - List STA-File
Postprocessing I Factor/Malues & Legend/Diagram s Animations [ List Files I
aZ Postprocessing - O ped

Results:

(@) Steady State Temperature
{O) Heat Flux Density

Accuracy:
Edit Accuracy: Displacement Factor
' Edit Colours for Legend
1 3 4 Fick, Search, Save Values

Select Result Component:

|Stead:.' State Temperature w

Start Postprocessing
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Temperature Distribution

Max. Temperature = 2.9 °C
Min. Temperature =-13.2 °C

H Demao FEM Systern MEANS V11 - FEM Structure File Chprojekte konvektion'\fernm1_engl.femn

' @M -

Files View Mesh Generation Edit FEM-Project FEM-Analysis | Postprocessing Training
/ Displacement-Factor Legend 1 - e List FEM-File -
[+ Show Results e - \ || Value-Animation - FKM-Ri
j Pick, Search Values Diagram 1 - - || List STA-File
Postprocessing I Factor/Values 1~ Legend/Diagram ru Animations List Files = Fatir

Temperature

Steady State
Temperature

40

6.3

86
- -10.9
]

-13.2

Edit E| E
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Heat Flux Density

Middle Heat Flux Density = 10500 W/m? = 10.5 kW/m?

L)

@7 -

Files View Mesh Generation Edit FEM-Project FEM-Analysis Postprocessing Traini
’ Displacement-Factor Legend 1 \ List FEM-File
B 4 Show Results ; ; .g Value-Animation ~ ; ;
1 Pick, Search Values Diagram 1 - List STA-File
Postprocessing I Factor/Values ° Legend/Diagram I Animations o List Files
Temperature n
Heat Flux
Density
-
29180.2

Edit E| 5
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3D-Thermal Bridge

A 3D calculation follows by extruding the 2D thermal bridge with a Z depth into a 3D
solid model.

Convert TRI6S to TRI3S

First, the quadratic TRI6S model must be converted to a TRI3S model without
middle nodes. Select register "Mesh Generation" and menu "Quad-Meshes, Refine,
Delete ..." and in the next dialogbox select register "Converter" and menu

"QUA4S <-> QUA8S". After the conversion, the linear model named “QUA4S.FEM”
is obtained.

! Quad Meshing / Refine / Converter / Extrusicn = O et

Quads Refine Converter  Edrusion Rotation Delste  Drehen

Change Elemert Typ Linear <-= Quadratic MEANS <-= ABAGQUIS
Plane Bements I QUALS <->QLARS I Pressure -» Modal Load
Plate Elements TET4-> TETIO SHELS -> 58
Shell Elements TET10->TET4 C3D10-> TET10

Axial Sym. Elements HEX2 -= HEX20 TET10 = C3D10
Actual Element Type: HEX20 -= HEX3 C3020 -> HEX20

TRIGS/CPSE plane stress element

Now select register “Extrusion” in the same dialog box and extrude the 2D mesh
with the following setting

Number of nodes in the Z direction =5
Z object height = 0.005 m

The new 3D mesh consisting of 60 237 PENG solid elements, 34 750 nodes and
4 element groups.

! Quad Meshing / Refine / Converter / Extrusion = O x

Quads Refine Conwverter Bxtrusion Rotation Delete Drehen

(For Extrusion you need a 20 mesh with Z=0)

Density in Z direction= B

Blevation in Z direction= | .005

pxk | | uwwoo | | Create a 3D Mesh | cancel
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3D Convection

e
@
Select the icon Temperziur again to enter the convection of the outer and inner glass.

First select the following convection values from the self-expandable Convection
Database:

Convection on outer Glass = 25 W / m?K and temperature =-18 ° C
Convection on Inner Glass = 7,692 W / m?K and temperature =20 ° C

o Temperatur-Analysis = O >

Modal Temperatures {"C)
(®) Stationary () Transient () Statics

Point Heat Source, Load Type 2 :
) e Materal Datas
Material Data Base

Surface Heat Source, Load Type 7
(W /m3

Convection Data Base

Convection, Load Type 8 (W/m3¥)
Intemet-Links:

Warmeleitfahiglkeit fur unter. Materialien

Radiation, Load Type 5 Spez. Wamekapazitat fur unter. Materialien

Cancel 0K

Select menu “Convection, Load Type 8 (W/m?K) and enter the 3D convection on the
outer glass with the surface 1 and the convection on the inner glass with the
surface 4.
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L
Suface 4 DELETE
CLEAR
EDIT

. Nodes Surfaces
| [~] Elements Edges

.

CANCEL CREATE

Curment Loadcase ‘.-1 |

Mumber of Loads l 312 J New
Value of Load

Temperatur:

Degree of Freedom
(O inx dirsction O in z direction

() iny direction (® Verticalto Suface

wr of Auxis; BLACK, ¥-Auis; BLUE: Y-Ruis; A

Selection:
® Select Sufaces (O Dragging & mode] region
O Select Nodes (O Select all showing nodes

(O Define a coordinate range

Editor Create Convection

Delete Convection

ol - O bed
Suface  Nodes Lines

Number of Sufaces = 6

- Surface 1
i Sufface 2
Surface 3
i~ Suface 5
i Suface 6

Create a Suface Model
Sort and Hide Surfaces
Hide some Surfaces
Show only Surfaces

Create Cuts with EGs

Show all Surfaces

Quit Suface-Modus

First save the model under the name “PENG6.FEM” and select FEM-Analysis to

calculate the temperatures and heat flux density.
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Postprocessing

Use the register Postprocessing and the icon 1 to show the stationary

temperature distribution and the heat flux density.

Temperature Distribution

Max. Temperature = 3 °C
Min. Temperature = -13 °C

n Demao FEM Systerm MEANS V11 - FEM Structure File Ci\projekte) konvektion'penfia.fem
@7 -

Files View Mesh Generaticn Edit FEM-Project FEM-Analysis Postprocessing | Training

F, Displacement-Factor Legend 1 - S List FEM-File R —
4[] Show Results - - Value-Animation ~ FKM-Richtlinie for we
R Pick, Search Values Diagram 1 - - || List STA-File
Postprocessing ] Factor/Values = Legend/Diagram u Animations List Files o Fatique-Analysis

Temperature

Steady State
Temperature

i
o

18
25
£1
84
107

Edit E| B




Part 15: Stationary Temperature-Analysis in a Double-Glazing with MEANS V11

161

Heat Flux Density

Middle Heat Flux Density = 11000 W/m? = 11 kW/m?

L. I O
Files View Mesh Generation Edit FEM-Project FEM-Analysis
- Structure Model
3. Temperature - Select FEM-Solver
S Medel Dimensions
FEM-Analysis [ Select FEM 1 Structure Info =&
Temperature n
Heat Flux
Density
- 253961
21517.1
17892.0
14266.8
10641.7
7016.60

Edit E| .

Postprocessing Training

FEM-Assistent 5
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3D Point Heat Source

Now a 3D Heat Source Simulation is calculated with MEANS V11, which is not
possible with a 2D program.

What temperature is set on the outer glazing when there is a heat source of 0.1 W in
the middle of the metallic spacer.

Show Metallic Spacer

Select register "Edit FEM Project" and "Element Group" and activate only element
group 4 so that the spacer is shown alone. Use the “View” and “Hidden Line New”
tabs to recalculate the hidden line.

I Derno FEM System MEANS V11 - FEM Structure File Ci\projekte\konvektion\pentafem
© o ﬁ r" .
Files | View | MeshGeneration  Edit FEM-Project  FEM-Analysis  Postprocessing  Training
[ | |
ithout Mesh () Wireh Light [ 10% - | | | Zoom 01 - | [ Trackball |
@ &) vitnenMan O Wil Hatt | 10 | 1. Main View - @ 2. Node-Modus - [ Trackbl {;S
Hidden Line O withMesh 7] Edges Hidden-Line new | i Ratate [X - | ] Ais Cross
Info Line f
EG= 4
85 Generate Hidden-Line - o x
o - Ea-d
o s O veryomrse @ moderse O veyfine O very much
Oon iz Sufface Accuracy:  [0.91 [Hep |
oN EG= 4 ® complets V11 ) complets V8 ) model region
Cancel | | Generate Hidden-Line
Create a Suface Model Range (Click here}
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Now create a Point Heat Source of 0.1 W in the middle of the metallic spacer as
follows:

Select Node-Modus and create a selectable range of nodes of element group 4.
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{ ¥

With the icon Tetur, select the menu “Point Heat Source, Load Type 2 (W)’ and
with load case 2 and the value = 0.1 and the selection “Select Nodes”, double-click
on node 15358 so that it is displayed in the select box, there with “Create” generate
the point source in load case 2 and the convection in load case 1.

H FEM-System MEANS V11 - Strukturdatei C\projekte\konvektion\penbg.fem
1M -

Datei  Ansicht  Netegenerierung | FEM-Projekt bearbeiten | FEM-Analy Ergebnisauswertung  Training
F

F 1. Knotenbelastung * D—+ 1. Randbedingungen ~ I? .:J[ / 6. Belasty
. Belastungen = | bt

| Belastunigen [ Belastungen darstellen | Randbedingungen ] Randbedingungen darstellen | Elementgruppen | Materialdaten | Editor g
aktusller Knoten 15358: X-Koord.= .00242787; V-Koord.= .0073; Z-Koord.= 002222222 s

-
T ¥

l® - o =

v|L EDT |
Kroten [ Alachen
[~] Blemente Karten

CANCEL ERZEUGEN g

Fachen Knoten Linien

Anzahl Eciknoten = 34750

59 Punktquelle erzeugen

Aktueller Lastfal | Knotenbersich erzeugen |
e Neu
P -

Temperatur 007 (Einhet in Grad }

Fraihettsgrad
O XRichtung

(O Y-Richtung

{Achsen-Farben: SCHWARZ: X-Achse; BLAU. Y-Achse; ROT. Z-Achse)

(O Z-Richtung

Knoten: EET—l

Selectieren X __CI]242737
v

() Aachenmodus () Rechteck aufspannen
(®) einzeine Knoten anklicken () alle angezeigten Knoten wahlen
O Koordinatenbersich definieren

2

[ Knoten numerieren

[ Blemerte numerieren

[] Blemertgruppen numerisren
[] Temperatur-Werte

Knoten-Size editieren

I Cancel | ‘ Editor | | Wammequelle erzeugen |

| Wamequelle loschen

Grofke=

Ii

Size=  |nomal

Then calculated the new temperature distribution with element groups 1 and 4
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Temperatures with Element Group 1 and 4
& FEM-Systern MEANS V11 - Strukturdatei C:\projekte) konvektion\pen6a.fem
DRSO
Datel Ansicht Metzgenerierung FEM-Projekt bearbeiten FEM-Analyse Ergebnisauswertung Training
T Verformungsfaktor Legende 1 - — FEM-Strukturdatei
[/ {] Ergebnisse darstellen ;i - Value-Animation - : 3 Ermidungsnack
1 Knotenwerte picken Diagramm 1 - STA-Ergebnisdatel
Ergebnisauswertung = Skalieren/Anzeigen o Legenden/Diagramme 3 Animation o Dateien listen Machweis
Stationidre
ON EG=1 Knotentemperaturen
Oov [ es-2 i 1853
CJon EG=3 1554
o EG=4 1334
1084
833
58.3
333
Fiir newe Farbe auf Farbrahmven kiicken -
10.1
ausgeblendete EGs als
Led it detalclen Bearbeiten D +

Gruppen 1- 7 w

Meue Elementgruppen erzeugen




