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Introduction

This is a simple tutorial to help you get familiar with the new FIoTHERM project manager and drawing board interface.

It is intended for users familiar with the operation of previous FIoTHERM versions.
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FIoTHERM V10 Upgrade Tutorial

Tutorial

— Launch FloTHERM V10

— Note the new user interface, the
integration of drawing board and
message window into project manager

— Select Root Assembly and note the
property sheet below in project
manager area. All attributes for all
objects are attached through that
property sheet, no floating windows

— Move the cursor to the bottom of the
project manager just abQve the
property sheet till it turns'tQ a double
arrow, then click and move t i
the property sheet

— Note the three tabs on top of project
manager area: Model Setup, Model,
Solver Control

g& FloTHERM 10.0

Project Edit View Geometry Model Setup  Grid  Sclve  Window Vi

% r. T m =i
B G & < @ ++ of @ of
Model Setup Model Solver Control (2]
&P = F Defaultus
2l System
@ %% Root Assembly
<
-
Location Attachments Motes (7]
Material | No Attachment -
3 Grid Constraint | Mo Attachment -
Ery Wiy w7 =8 U ™l T

Model Setup Model Solver Contral

& | o F Defaultus
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FIoTHERM V10 Upgrade Tutorial

Click on Model Setup tab. Familiarize yourself
with the modeling options: type of solution,
dimensionality, radiation and so on

D & S o

Model Setup Model

Type of Solution
Dimensianality

Radiation

Solar Radiation

Transient Solution

Fluid

Grawvity
Direction

Value

Turbulence

Turbulence Model

Pressure

Default Radiant Temperature
Radiant Transient

Default Ambient Temperature

Ambient Transient

oy 4

Solver Control

Flow And Heat Transfer

3-Dimensional

Radiation Off

088

=l

1=t
=l

on |

Click To Edit

on |

Click To Edit

Air at 30 DegC, 1 atmosphere

Mormal
_'1|'

Automatic

Turbulent

Automnatic Algebraic

1
35

Mo Attachment

35

Mo Attachment

Store Mass Fluxes
X Store Surface Temperatures
Store Power Density
Store Heat Fluxes
Store GradT
[C] store Bn and Sc

*

Edit
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FIoTHERM V10 Upgrade Tutorial

Click on Solver Control tab. Notice that all
solver control options are integrated into this
location

Click on Model tab. This will resume the
project tree in project manager

Model Setup Model
= F DefaultUs
EP System
I3 Root Assembly

Solver Control

Model Setup |~ Model | Solver Control

Solver Option | Multi Grid
Outer Iteration | 500
Fan Relaxation | 1
Activate Plate Conduction

Use Double Predision Solver

Metwaork Assembly Block Correction

Multi Grid Damping
Freeze Flow
Store Error Field
Estimated Free .
Convection Velocity 0 sk
Monitor Point

Monitor Point Convergence
For Temperature

D Monitor Paint Transient

Termination Criteria

Variable | Pressure

Inmer Iterations | 50
Termination Residuals

Type | Automatic

Factor {7}
< Increase Decrease > | LI T T T Y Y T T O I (O O B B Y [ I I B |
Value | 0.0004384958 kas

Initial Variables
Initial Value | Automatic
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FIoTHERM V10 Upgrade Tutorial

Click on System grid icon on the left vertical side

#

of project manager:

Notice that “System Geid” is added to the P
project manager tree just above Root AssemDbly:. —®\,

Also note that all the control in System Grid is
now available in the property sheet area.

o

LK IR

IR

Project Edit VYiew Geometry Model Setup  Grid  Solve

B 6 & & + T i f

Model Setup | Model | Solver Control |

= F DefaultUs
(= Systemn
# System Grid

U%_E Root Assembly

System Grid

Mone Coarse Medium

Direction | Owerride Al

Window Vie

o83
j -

Fine

183
|

0

Minimum Size

6.086e-08 m

Min. Mo, [Max, Size | Maximum Size

Maximum 5ize O

1 m

Smoothing

Maximum Aspect Ratio | 1

Total Mo, Cells | 1

/!
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FIoTHERM V10 Upgrade Tutorial

— Save as “V10_tutorial”
B Create a assembly
— Select the root assembly

— In the “project manager create” pallet,
click on the subassermblyicon (Simply

[ 7] Project
Manager
Create

oo

click on the left red arrow to activate the
LlEawes

project manager pallet: @ ®

B Notice how the new subassembly wasn't
selected automatically? To change that, go to
[Edit/User Preferences...]

del Setup  Grid| Sclve  Wind

SRS T

- antral

— Set “on object creation” to select item

z!L

YA K )

=
L

i

&

-
HA

¢

&7

”% User Preferences

Project Manager Drawing Board
Display Positions in | Local Coordinates

Mumber Of Processors To Use | 2

©

4

On Object Creation :Select Item

On Object Deletion | Do Mot Select Neighbor Item

-

Automatic Application Window Open

® Tables velocity View Stagger

Show Ignored Geometry

Cancel
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FIoTHERM V10 Upgrade Tutorial

B Delete the subassembly you just created, and
create a new one

B In the property sheet that opens in the bottom
left

— Change the name to be V10. Click on
Location tab first and then:

— Apply data using Enter, or a
click away

— No more ‘Apply/OK’ in V10

— Click on the Notes tab, and enter a
note saying “my first V10 assembly”

— Click on the Attachments Tab

— Attach a material from the
library (library is now on far
left), Alloys/Steel (Mild) -
Double click to attach

Location Attachments Motes [}

Material Mo Attachment -

Mo Attachmeni
| Create N
+ Grid Constraint , I_mljhrarv

Copper (Pure)
FR4

A

1 DefaultSI - Project Manager FIoTHERM 10.0

Project Edit Wiew Geometry Muodel Setup Grid Sobhre
B & & &b > I @ +++ of
Model Setup Madel Solver Control o Project
= . o Manager

7 ] |El F Defaultsl

Create
@ Systermn

<> =058 Root Assembly E] =g
<> 082 Assembly & &
& > @
tpe 0fF
<« -
-— B <
— L ==
P
* 58 &
#? S
& ¢ &
i = 9
3 B rem
<= w
iy
ERad =
= - =
=5
Location Attachments Motes L7
[ Mame | Assembly
Position ¥ | 0 m -
v |o m -
Z o] m -

Localize Grid
De-activate
Hide

Ignore Geometry
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FIoTHERM V10 Upgrade Tutorial

B Close the library manager by clicking on this
icon

— Or ‘F7’ shortcut, same as V9

B The project manager tree and property sheet
are a bit squeezed, lets resize the window

— Move the cursor to the right of the
pallet, till it turns to a double arrow,
then click and move to resize

=]

Project Library

~ O

ol | o

E- g Library

H:#:iHide Project Attributes.-"LiI:Jrar}ri

|I:ff’ Interface_Materials
E- = Materials

L [ge

D Project
Manager
Create

(a|®
#a
[ S
i 068
o g
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FIoTHERM V10 Upgrade Tutorial

Creating Cuboids

W Select the Subassembly V10’

— Create 3 cuboids using Project
manager create pallet

— Create 2 cuboids using the drawing
board create pallet

— Click the Right Arrow to switch
pallets

— You will need to reselect the
V10 subassembly

— You will need to draw them in
a drawing board area

16 & A

QY #4+ of

Model Setup Model Solver Contral © Project
' Manager
= F Defaults] Pl

€8 System
' =05 Root Assembly
= 1§ v10
; W Cuboid
W Cuboidl
W Cuboid:2
= Cuboid:3

Cuboid:d

alo

w8
N>

I

i

HK
&

1
[ .
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FIoTHERM V10 Upgrade Tutorial

Creating Cuboids
B Switch to Solid mode

— Or press ‘s’ on the keyboard

In V10 now you can display objects in drawing
board in solid mode too.

m  Click on the single, 4 view, horizontal, and
vertical split icons to find a view you prefer

B In the Project Manager node tree shift select all
cuboids, and attach a the surface property
HFR4”

Model Setup Model Solver Control |

= [ Defaults]
@ Systern
B ig8 Root Assemnbly
=- 088 V10
@ Cuboid
- Cuboid:1

@ Cuboid:2

@ Cuboid:3

----- @ Cuboid:4

Location Attachments Motes |

Material | Mo Attachment -
+ Surface Mo Attachment -
MNo Aftachment

| Create New

Lt
.

i~ Load From Library

Folished Coiier

-l 1 LY TR S E—" N —_

+ Surface Exchange
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FIoTHERM V10 Upgrade Tutorial

Creating Cuboids

B In the drawing board, switch to “select” mouse

mode
2 |

B In a Y/Z plane viE&w agjust uic pusitions of the
cuboids so none are overlapping .

[ |
— Click to select, then drag -
‘Rubber band’ select all the cuboids :
With all cuboids selected, set the X size = 155 o B
mm
— Select the Location tab
— Change units to mm first
Location Attachments Motes L7
MName
Pasition X |155| mm -
Y mm -
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FIoTHERM V10 Upgrade Tutorial

Creating Cuboids

B Select one cuboid, and attach a ‘create new’

material

Call the new material “Cheeseburger”
Orthotropic conductivity 100, 100, 0.3

Attach a ‘Create New’ surface to
Cheeseburger with a yellow color, call
it “Cheese”

B Material

Polished Copper
FR4

: Mild 5teel
Cheese

() Surface Exchange
#-£J Thermal

----- @ Transient

Project Library | 0 & °F
. Ambient

! Fluid

- (#) Grid Constraint

Attribute Data Notes |
Mame | Cheeseburger
Conductivity Type | Orthotropic
kx| 100
ky | 100
kz 0.3
Electrical Resistivity | Constant
Resistivity |0
Transparent Material
Density | 1

Spedific Heat | 1

Surface | Cheese

W/(mK)
W/(mK)
W/{mK)

Ohm m

ka/m~3

kg K)

- Edit

4
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FIoTHERM V10 Upgrade Tutorial

Creating Cuboids

B Why didn’t the color change?

— Because we explicitly stated the
surface for all 5 cuboids was FR4,
which supersedes the color of the
material

— Set the surface for this one cuboid to
“no attachment”

— Notice [Cheese] now appears
as it's surface, inherited from
cheeseburger material

B Cheeseburger will be used in future projects

— Create a new folder in the Library
Manager, and call it “V10_tutorial”

— Select that new folder
— Switch to the Project tab

— Right click on Cheeseburger material
and select “save to selected library’

B Close the Library Manager

Project Library

EN] Library
B FloTHERM_Libraries
E_..f Interface_Materials
E- 7 Materials

Project Library |
= Ambient
- Fluid

Grid Constraint
E- Material

W) Copper (Pure)

Radiation
| Resistance
Source

: Save To Selected Library
= .

Covefmmm
roject Library
~ g Library

- FloTHERM_Libraries
E_..f Interface_Materials
E- i Materials

=- Ii V10_Tutorial
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FIoTHERM V10 Upgrade Tutorial

Creating Cuboids

B Attach a grid constraint to one of the cuboids

— Click the + button in the attachment tab
to expand the Grid Constraints

— Xo Direction, Create New

—  Minimum Number = 50
— Yo Direction, Create New

—  Minimum Number = 10
— Zo Direction

— Select the new grid constraint
created for the Yo direction

B Localize the mesh (“I” key or local mesh icon)
B Show the grid (“g” key)

B Can not see the localized mesh?

— Press ‘W’ for wireframe

Grid Canstraint

Xo

fo

Zo

-
GridConstraint: 1 -
GridCanstraint: 2 -
GridCanstraint: 2 -
No Attachment

| Create New

i Load From Library
GridConstraint: 1

GridConstraint: 2

(=]

.
2

Edit
Edit

Edit
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FIoTHERM V10 Upgrade Tutorial

Work plane
" Project Grids
Workplane Normal Y | ¥ Pnsmnno=l Onto Workplanes
B In the top tool bar, is a work plane tool
— Switch to a single window view

— Move the slider to show the grid at any
position of the plane

— De-select the “project grid on work I
plane”

— Move the position of the work plane 1
again

— Notice the difference?

— Try this in other view orientations

— Hide the grid and make solid
when you are done
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Moving Cuboid

B Select one cuboid, and rotate it 90
degrees about the X axis

QG
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FIoTHERM V10 Upgrade Tutorial

Moving Cuboid

B We would like to move this cuboid so that it's
edge lines up with one of the other cuboid
edges

— Select desired cuboid in the
drawing board window

— Hold down “alt” key

— Use left/right or up/down arrows to
move the cuboid from one edge to the
next

B Hide this cuboid

B Select 2 other cuboids, and align both their
centers

— Citrl select 2 cuboids, click on align tool,
and select center button

<

=

Hid
e Collapse | Mo Collapse

¥ Localize Grid

De-activate

& v Gl
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FIoTHERM V10 Upgrade Tutorial

View Selected

Often it's hard to find in the graphics window,
the selected object in the Project Manager tree

Set the drawing board to Solid View, and set to
4 views

Select Cuboid:1 in Project Manager tree

w9

Use the “v” key to zoom in on that object in all 4
views

— Shortcut to:

[Viewer/View Selected]

r D |

Undo

Save model
Click [Edit/Undo] (ctrl-Z or

ﬂ Project

) multiple times till when only the V10
subassembly was made

Where did we save this model? Look at the
bottom of the window to find the Solution
Directory listed, among other important
information

M'ﬁﬂe: Default Project with 51 Units HISoluh'on Directary: C:'Proaram Fles (x85) MentorMA!flosuite_v10\otherm!fouser| |||Number 0 Sel

ted Cbjects: 1
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Rack and Cooler SmartParts

B 2 new SmartParts have been added for Data

W

Center Modeling
— Rack
— Cooler
Create both using the Project Manager Pallet

Both will default with one supply and one
extract object

— Support multiple supplies/extracts

Examine the construction tab for Rack and
Cooler

Location Construction Attachments MNotes
Power Dissipation Rate | 3000
Flow Type | Volume Flow Rate

Volume Flow Rate

0.2265343

m*3/fs

X Airflow Adjustment

Critical Temperature | 35

Factor | 30

Location Construction
Flow Type
Rack Inlet Temperature

Maximum Flow Rate
Minimum Flow Rate

Target Temperature
Temperature Set Point

Location

Temperature
Capacity
Capacity Limit

Airflow
Airflow Reference Exponent

Capacity Curve

Attachments MNotes

Remote Rack Temperature Control

Average

1,3658643 m~3fz
0.5427396 m*3/s
25 - &
Supply

20 C
iVariable

1,368643 m*3/z
o]

Click To Edit
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FIoTHERM V10 Upgrade Tutorial

Fan Derating Model

U8 New Project -9/
Application Examples Defaults atx btx Set Default
B Go to Project — New, click on the application % 2 Flid Col Plate and Hectink ] [ ook
example tab, and launch the Fan Derating % 6 CPCIBoard Zoom In
mOdel % Compact Telecoms Sub Rack

. W Component Level Forced
B Save As — V10_Fan_Tutorial .

— — omponent Level Natural
Hit F6 to expand all € Detailed PCB and Power Map

%% Detailed PCB in Set Top Unit

Measure the Y distance between U7 and U9 ' Double Ilet Outet Microblower

Measure

(i)

[ + ]

+ |+
— Click on the measure tool g0l
. i M =]
— Ctrl click to select U7 and U9 S —
“—| Absclute Distance | 0.02 m v
— Graphically, move the mouse over the
corners of the selected cuboids till a DemneeX 10 e
cross appears, then select that vertex ¥z e —
Z0 m -

for measurement

— Clear to remove the measurement (o= ]
Clear Close
from the screen
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FIoFEA

B As this model has results, we can export the
FIoTHERM solid temperatures for use in a
stress analysis

B Select the V10 subassembly and export a

FloFEA file

B This requires a 3 party software, from
Fraunhofer, called MPCCI mapper

— http://www.mpcci.de/mpcci-
software/release-infos-v43/fsimapping-

from-flothermfloefd-to-fea.html

%~ Cut Ctrl+¥
" Copy Ctrl+C
" Paste Ctrl+V
Import Assernbly L4

Export Assembly FLOFEA

Save To Selected Library

& ) MpcCi Visualizer

Fle View Anmaton Case Panes

EEEE-2

Case Panel_|_Settings Pani |

48 000000 er

CRB -4
|

ERMPTOFFE Lidded flofea
‘Resus Panel

Active Case
Pesurs
= Scalor

“Associstion_Distance
Nod) Distince

Vectors

31 Synchronize settings 1o all Cases
| Automate range settings.

Wmam Wasmurn
[s30728 ]38 1207

e

) Ao apply
% Gloval range.

PP
ooy [Nl o

® Continuous
 Logaritnmic scaling

] 0ut of range as undefines
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Find tool

B Click on the Find Icon

44

ol

Find

Search for all Cuboids, that contain “U”
in their name and that have a X size
smaller then 10 mm

— All these find criteria are in
‘Common’

Notice how all the cuboids were

selected in the tree

Check the filter option and click Find
again

— Notice how the tree is collapsed
to just those objects

U52 Find 2=
Add Criteria
'® Common SmartPart Data
Attribute Data
Criteria | Size X - .
Criteria
Geometry Type is ~ | ¥ Cuboid - -
Name contains - u Case Insensitive v -
Size X < - |10 mm v -
® Match All Match Any Clear All
Action
Select | Select All * Results Count |8
Filter
Find ] [ : ] [ Close
—
HO & e~ @ 0

Model Setup | Model

= IF V10_Fan_Tutorial
E-ER System

E- 088 Enclosure

E-188 pces

=]

{06000

It

¢ ]
#w E
il

T g
fili S

Salver Contral

~# System Grid
£ 0EF Root Assembly

=08 PCB2a
= 08§ TopAttach

76 U2 [Component:2]
U2 [Component:2]

08 U3 [Companent:3]
U3 [Component:3]

18§ U4 [Component]
U [Componentd]

0% US [Companent:5]
® US[Component:s]

0 U6 [Compenent:6]
U6 [Component:5]

18§ U7 [Component7]
U7 [ComponentT]

0% UB [Companent:8a]
U8 [Componentga]

0 U9 [Compenent:d]
@ U2 [Componentd]

B Try other searches, like

Heatsinks modeled in Detail
Everything that is Hidden
Everything with a localized grid
Fan with Power On

Everything with a

conductivity

orthotropic
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FIoTHERM V10

Upgrade Tutorial

Everything with a conductivity greater
then 100 W/mK

Anything with a surface resistance to
solid not equal to O

Etc.

Close the tool when you are done

Summary Columns

B Click on the summary column icon

o

This expands out the project manager
tree, with info icons related to all the
possible attributes in our model

B Use the summary column to check if all parts

have materials attached
are keypointed

And check the total
system

power in this

Model Setup | Model | Solver Control 0
[Power 0 |seem) | @] Q@] @]0|@]@|6| 6 @)
- F V10_Fan_Tutorial
-6 System 0.0636778,03...
# System Grid
[-1§ Root Assembrly [17.5) 00333,03430..
g Wall 0.00636778,0.... | | [] O Oo
(-0 Fan and Shield [08] 00333, 02011,
£-& Enclosured 00333, 0.1865... O O
9 Wall (Low ¥) 0.01, 0186549,
9 Wall (High X) 0.01, 0186549,
- B Wall (Low ) 00333,001,01
19 Hole 00333001, 0., O
W Wall High ) 111
B Wall (Llow2) 00333, 0.1865..
9 Wall (HighZ) 00333, 0.1865..

B8 Papst405FH 09 00333, 0.0145.., O W
Resistance:0 00333, 0.0301.. ] L]
Resistance:1 00333, 00301.. ] L]

[-16§ Enclosure [166) 0.0208145,01... L
-0 pCBs [16.6] 00208145, 01... @
158 PCB2a [166] 0.0208145,01... [
1 PCB2a 0.0766585, 0.1.., 0 | &
£ 06 TopAttach [166] 0050889, 0.15.., ]
E-08 UL [Componenti] [15] 00315268, 0.0.., L]
W UL [Componentd] 15 0.0315268,00.. 0 [ @0 O
@& MP-UL [Compoenent:1] 0,0,0
# Gr-u1 [Component1] 0.0315268,0.0... @
i@ Heat Sink 0.0315268, 0.0.., Oog g
E-08 U2 [Component2] 102 0.00766585, 0... L]
W U2 [Component2] 02 0.00766585, 0.... () [] © o0 (O
@& MP-U2 [Component:2] 0,0,0
E-08 U3 [Component:] 102 0.00766585, 0...
W U3 [Component3] 02 0.00766585, 0., % O Q 0 B
@& MP-U3 [Compoenent:3] 0,0,0
E-05 U4 [Component4] 102 0.00766585, 0...
W U¢ [Componentd] 02 0.00766585, 0., % O Q 0 B
@' MP-U4 [Component:4] 0,0,0
=] il%‘; U5 [Components5] [0.2] 000766585, 0.
W U5 [Components5] 02 0.00766585, 0., % O Q &0 B
@' MP-U5 [Compenent:5] 0,0,0
=] il%‘; U6 [Component6] [0.2] 000766585, 0.
W Us [Components] 02 0.00766585, 0., % O Q &0 B
@' MP-Ug [Compenent:6] 0,0,0
=] il%‘; U7 [Component7] [0.2] 000766585, 0.
@ U7 [Component7] 02 0.00766585, 0., % O Q &0 B
@' MP-U7 [Compoenent:7] 0,0,0
=] il%‘; U8 [Componentda] [0.2] 000766585, 0.
@ U8 [Componenta] 02 0.00766585, 0., % O Q &0 B
@' MP-Ug [Compenent:Ba] 0,0,0
=] il%‘; U9 [Componentd] [0.2] 000766585, 0.
@ U9 [Component] 02 0.00766585, 0., % O Q &0 B

@ Mp-La [Component:9]

00,0
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FIoTHERM V10 Upgrade Tutorial

Summary Columns

Check the root assembly for total
system power

— Summed power from child

objects appears in brackets,
assigned power to an object does not

Check the second column for any object with
no keypoints

— There should be none
To check this column works,
— Edit the system grid

— Set minimum cell size to 10
mm

— Black X's should now appear in the
column

=

— Hover over the black X to see which
faces of the object are not keypointed

|0

[rovesn [#]seem | @] Q]2 ]@[C]@]@]@]6]®
- [F V10_Fan_Tutorial
568 System 0.0636778, 0.3...
# System Grid
£ 158 Root Assembly 117.5] 0.0333,0.3420...
# Vall 0.0036778,0... || [] O
- 188 Fan and Shield [09] 00323,0201L..
[ &3 Enclosurel X 0.0333,0.1865.. [:]
8 Wall (Low ) X 0.01,0186549..
5 Wall (High X) X 001,0186549..
B 8 Wall (Low') ¥ 00333,001,01
0 Hole 00323,001,0..
4 wall (High) 1,11
8 Wall LowZ) X 00333, 01865..
& Wall (High2) X 00333, 01865..
58 Papst 405FH 09 X 00323,00045.. O
Resistance) X 00333, 00301 [
Resistance:1 X 0.0333,0030L.. ]
188 Enclosure [165] 00208145, 01...
E1-1§ pces 1165] 00208145, 01...
B 06§ PCB2a [165] 00208145, 01...
% PCB2a 00766585, 01... O
£ 082 Tophttach [165] 0059889, 0.15...
£-18§ UL [Componentil] 151 00315268, 00...
@ U1 [Component1] 15 X 002152683,00.. 0 [] %]
@" MP-UL [Component1] 0,0,0
# GR-U1 [Component1] X 003158, 00..
@ Heat Sink X 00315%8, 00...
18§ U2 [Component:2] [0.2] 000766585, 0.
& U2 [Component2] 02 X 000766585, 0... 1 [] (%]
@! MP-U2 [Component:2] 0,0,0
188 U3 [Component:3] [0.2] 000766585, 0.
._ U3 [Component:3] 02 ® 000766585, 0. ) [] %]
System Grid
None Coarse Medium Fine

Direction | Querride Al

Maximum Size:

mm
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FIoTHERM V10 Upgrade Tutorial

Summary Columns

B In the materials column, objects with a black
square outline, indicate a material could be
attached, but isn’t

B Hover the mouse over the material icon in the
enclosure row to find the material that is
attached to that object

B Other questions. What objects have:
— Thermal powers?
— Radiation?

— Grid Constraints?

ModelSetp | Mol | Solver Conral |

Power (1) | S | (D O|@|@ 0

- V10 Fan Tutoril

3 St LOGKTE 03.,
- SystemGrd
8 oot Asembly o5 00,
-l meeme. (|0 [
i Fan and i 09 033, 0.01L.,
& Enclosuel 0033, 02865..
-l oy X 001, 0166540,

- Wl High X 001, 0266540, (s
Il Low) X 00333,001,01

: 5 fUA b ANII AN A
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FIoTHERM V10 Upgrade Tutorial

Transient — : T
X Trangient Solsson OnjOff Name Startfs) End(5) ‘ |
Mumber OF 5t 1 =
A i s-.msm: 1 s |
B Set this model to be a transient St [ s -
— Model setup — Transient solution masime R
— Check Transient solution On/Off P — p—
— Leave default settings i
— Check “continue with existing i
H ” 1
project
== 0.8
— Select the Papst fan, go to the el 3 ] ||
o add 20,5
attachment tab, and create new = F
transient attribute —— B
024
o]
E‘l II‘Z ﬂ.‘ﬁ D:S 1I
Time (5)
oK Cancel

Location Construction Attachments Motes |

Material | Mo Attachment - Edit

Radiation Mo Attachment b Edit

+ Grid Constraint | Mo Attachment b Edit

IIIQ

Resistance | Mo Attachment

Transient | Transient:0 - Edit
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Transient

B Change the Transient tab to “Multiplier vs.
Temperature”

— This will let the derating factor
of the fan be modified based
on the temperature of a
monitor point

— Click Activate
— Pull down to select Monitor point for Ul

— Click to edit the transient temperature
chart

— Define a chart similar to the one shown

— Ok to exit this window, and close the
project manager

Multiplier vs. Time Multiplier vs. Temperature Motes
Mame | Transient:0
® Activate
Assodate Monitor Point | MP-U1 [Component: 1] - Edit
Transient Temperature Chart Click To Edit
153 Transient Temperature Chart =
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Solver Setup

W Activate the parallel solver

[Edit/User Preferences]
processors to use > 1

B Enable Multi-Grid solver

Number of

In Project manager tree, select Solver
Control Tab

— Pull down Solver Option to be
Multi Grid

Notice the Variable Control options are
at the bottom of the window

ModelSetup ~ Mocel

Convection elodty

Monitor Paint

Termination Residuals

Solver Control

Solver Opton  Mult Grid

Quter Ieration | 500

Fen Refavation 0.6
Ativate Ptz Condlction
Use Doube Precion Slver
Network Assembly Block Comrecton
Multi Grid Damping
Freeze Flow
Store Emor Field

Eotmated Free " T

Monitor Point Convergence
For Temperature

Monitor Point Transient
Termination Criteria

Varizble Pressure

[ [terations 100

Type  Automafic

Factr {}
<Inemeegesse | 0 0 0 0 0 00 Y [ T
Ve | 145208505 I

Tnitial Variables

Inital Vaue  Autamati
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Use Double Precdision Solver

Metwork Assembly Block Correction

SO |Vel’ Setu p i3 V10_Fan_Tutorial - Project Manager FloTHERM 10.0
Project  Edit VMiew Geometry Model Setup  Grid  5Solve
B Activate ‘Monitor Point Transient Termination B & & & «~ L Xt 0
Criteria’ Model Setup Maode! Solver Control
5 ] _ —
— Select MP-U1, and set temperature to Sahrer Cptian | CRlkiegd -
100 @ Outer Tteration | 500 =
— Add another criteria, for MP-U2, at 125 > Fan Reixation |0.6
degc 0 Activate Plate Conduction
-

Multi Grid Damping

Freeze Flow

]
|
i

Store Error Field
Estimated Free

ﬁ Convection Velodity 0.2 Bis h
Monitor Point
ﬁ? Monitor Point Convergence
For Temperature
1'_‘—IP
[Eisa] Monitor Point Transient
Termination Criteria
v
£33 ]
- Maonitor Point | Temperature (°C)
Ed -
HE MP-U1 100 B
[Component:1] )
MP-U2 !
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Model Setup

B Click on the Model Setup Tab
B Enable
— Store Heat Fluxes
— Store Gradient Temperature
— Store Bottleneck and Shortcut numbers
B Change the default ambient and radiant
temperature to 25 degC

Model Setup Model

Type of Solution
Dimensionality

Radiation

Configure Solar

Configure Transient

Fluid

Gravity
Direction

Value

Turbulence

Turbulence Model

Pressure

Default Radiant Temperature
Radiant Transient

Default Ambient Temperature

Ambient Transient

Solver Control 7]
Flow And Heat Transfer A
3-Dimensional ~
Radiation On -

on Click To Edit
®x On Click To Edit
Air at 30 DegC, 1 atmosphere - Edit
MNormal -
= -
Automatic -
Turbulent ~
Automatic Algebraic hd
1 Atm 7
25 o -
25 o -
Mo Attachment hd Edit

Store Mass Fluxes

R Store Surface Temperatures
Store Power Density

R Store Heat Fluxes

R Store GradT

| Store Bn and Sc

Ambient

H  Click on the Model Tab, and select the System
Node
— Select the Boundaries Tab
— In the Ambient pull down

— Load from Library

— Double click 25 degC ambient
— In the Ambient Pull down, select the
newly loaded 25 degC ambient

Location | Boundaries | MNotes (7]

+ Faces | Open -

- Ambient | Mo Attachment -
Xo High | Mo Attachment -
%o Low | Mo Attachment -
¥o High | Mo Attachment - Edit
Yo Low | Mo Attachment -
Zo High | No Attachment hd
ZoLow Mo Attachment hd
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Location | Boundaries | Notes | 0
+ Faces Open -
- Ambient | 25 degC hi Edit
¥o High | [25 degC] -
Yo low | [25 degC] -
Yo High | [25 deaC] -
YoLow | [25degC] ~
Zo High | [25 degC] -
Zolow  [25degC] v
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List of Some Useful Shortcuts

\% Zoom to selected object in all
views

F9 Toggle between Object Select
and View Manipulate

F6 Expand All

G Show/Hide grid

Cntrl-Z Undo

Alt+Arrow Object snap moving (ensure
object select mode is active)

L/R Arrow Move workplane to next grid
cell

Cntrl+drag Graphical object copy
Shift+drag Constrain object move to one
direction

Middle mouse button click+drag Object

move only, not resize
Select a viewport without losing object
selection:

— Click with middle mouse button

77
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