Almost every real-word problem have to solved may times

[Parametric sweep j

e Change one or more input parameter and see what happens

[Optimization }

e Define the space of input parameters and find an optimal combination

[Tolerance Analysis }

e |f some of input parameters are know in non-exact way, it is interesting
to know what is the statistical parameters of output
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The tool for parametric analysis: LabelMover

NNy, QuickField LabelMover 2.3 - [Serial Analysis1]

" Parametric

ap-2= Ik 4
\ Swe e p Start I Values I Steps Results Plots for Results
Serial Analysis You are doing Serial Analysis now. i Add Values...
Tolerance Analysis @ To try its main features: Record Steps...
. . . Optimization + Click Base Problem... to specify the problem you want to study. Get Results
O t I m I Z a t I O n » (Click Add Values... to specify the values of the solution you are interested in.
» Click Record Steps...to generate a sequence of problems by changing the model

geometry or the label properties.
Click Get Resultsto solve all problems and get results in tabular form.

Press F1 for maore help.

(
Tolerance
\ A N a Iy S i S Base problem: [ D:\Simon \PM. pbrm Base Problem...
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What serial analysis does?

1. Perform STEPS

Labels:
|E||:| Block Labels

Move parts

 Block
* Edge

* Vertex
Change properties
* Problem

property
e Label Property

2. Calculate VALUES

E||:| Blodk Labels

Quantity:

-] Coordinates

... ® Flux Function
,@ Flux Density

,@ Strength

Locals }

- @ Energy Density
i @ Permeability

27 Geometric Quantities
=23 Physical Quantities
EEI---,@ Mechanical force
----- ® Flux linkage per one turn

Integrals }

----- ® Magnetomotive force

----- & Magnetic flux

----- ® Magnetic field energy

----- ® Magnetic field co-energy

----- #® Linearized field energy

----- # Surface energy

----- # Average surface potential
----- & Average volume potential
]‘fl Average volume flux density
EEI---\@ Average volume strength
----- ® Mean square flux density
----- # Mean sguare strength

----- #® Line integral of flux density
----- # Surface integral of strength

()
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Workflow with LabelMover

Select
BASE
PROBLEM

Record Define Get
STEPS VALUES RESULTS




Workflow with LabelMover

e
Select

BASE
PROBLEM

2}

e

-

Define
VALUES

=

Values I

-

3 3

Record
STEPS

/

e

(N

Get
RESULTS

o

/

I Results

l

I Plots for Results |_




1. Choose the base problem

¢! QuickField - Pm.mod
© File Edit View Problem Tools Windo
= lJ ﬁ [I_I 15 = T F malem rm [Tt
= _____ S S S — - - — L—

@ Parametric Analysis with LabelMover (Ctrl+Alt+M)

Perform parametric analysis with LabelMover

|

& =5

== PM.pbm - magnetostatics problem
a Geometry: Pm.mod

m-EE Data: Pm.dms
.4 Library Data: <none>

- ’if{: Straight line (07

1. If LabelMover starts with a

toolbar button,

the current problem is
automatically selected as a
base

I Base problem: I D:\Simon\PM. pbm

Base Problem... |

2. Otherwise use
the Base Problem button
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2. Define stored values

N Add Values

Label: Quantity: . 1 o LO Ca I Va I u eS

=-[_] Block Labels =[] Local Values . 1
EL & L1 Contats * On what point (only labeled vertices
D & wal Eﬂ---g Flux Density a Cce pte d )
=12 Edge Labels [#-,A Strength
& gap i e # Energy Density o . .
et LS pemeatity * What quantity (coordinates, potential,
i Mone defined (=1L Physical Quantities . 1
@ Compound Contours BN ool force field vectors, material data)

----- # Flux linkage per one turn
----- * Magnetomotive force

----- # Magnetic flux

----- # Magnetic field energy

..... # Magnetic field co-eneray 2 . I nteg ra I Va | u eS

----- # Linearized field energy
----- # Surface energy

.....  Average anfae potentl * On what contour (labeled edge, labeled

----- #* Average volume potential
EEI---@ Average volume flux density

G Mo v st block or compound contour)
----- # Mean square flux density

o Mgt  What quantity (choose from the list of
availble integrals)

----- # Surface integral of strength

[ Show Max / Min

Add Compound Contour... | Add Close |
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3. Record STEPS

STEP is an elementary action changes the model: data or geometry.
After each step LabelMover solve the problem and calculates values.

1. Change Property step
 Change problem property (frequency)
 Change label property (material data, source, boundary condition)

2. Move step
Moves the geometry entity (block, edge, vertex) by:
* Displacement
* Rotation
* Scaling
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3. Record STEPS (continue)

1. Substeps
Substeps are used when:
e Geometry or data transformation involve more than one label
* Moving involves several elementary operation

2. Repeating steps
Each step can be automatically repeated:
 Given number of times
* While possible
e Step repletion can be manually aborted (Cancel button)
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4. Getting result

Results Plots for Results

Add Values... |

-

. - A

Press the Get Result button and wait

Edit Step...

 LabelMover saves generated problem in a

] Insert Steps... |
subfolder <ProblemName> QLM Files

Delete Step |

e Several problems are solved in parallel
See Tools / Options command
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Example: Permanent Magnet

Goal: Force vs. distance dependency
1. Prepare the base problem.
Name everything that will be measured or changed:
* Plan the contour of integration, pre-create them if needed

* Planinput and output values, give names for measuring
i FH
This edge serves Note:

for measuring Do not forget to solve the base problem after preparing it
the distance

from magnet to
wall
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Example: Permanent Magnet
Result: Force vs. distance dependency

Ny QuickField LabelMover 2.3 - [Serial Analysis1] > Ny QuickField LabelMover 2.3 - [Serial Analysis1]
File Edit View Tools Help File Edit View Tools Help
a2 =K DEed = %
Start | values Steps Results <] _ Values | Steps |  Results Flots for Results A
Step | Contour length ... | Mechanical force ... || Add Values... | Mechanical force for magnet Add values... |
0 0.02 2.6236 2.7
1 0.03 5 491 Record Steps... | & Record Steps... |
12 0.04 2.3752 GetResuts | 2.6 GetResults |
13 0.05 2.2749
14 0.06 2.1831
15 0.07 2.0933 View MﬂdE| | 2.3 o View Mﬂdel |
1.8 008 20238 view Field | View Field |
2.4 o
View Contours... | View Contours... |
2.3 o
2.2 o
2.1 o
% . 4
0 problems selected Contour length for gap

Show as X: |Contour length for gap ;I Show as ¥: |Mechanical force for magnet =

y .

WEEK 6. STATIC MAGNETIC FIELD




