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QO Calisilacak problem modelinin secilmesi

r . : : ™
Create a new pruhle‘rl u

Magnetics Problem

Magnetics Problem
Electrostatics Problem
Heat Flow Problem

Current Flow Problem
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O Kisayollar

Yakinlagtir (Zoom In)

Uzaklastir (Zoom Out)

Cizime Yakinkastir

Secilen Bélgeyi Yakinlagtir

— Calisma Alani Yonlendirmeleri

Ag (Grid) A¢/Kapa

En Yakin Noktay! Se¢

Ag (Grid) Boyutunu Ayarla -
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* File | Edit View Problem Grid Operation Properties Mesh  Analysis  Window Help

EeAGieE Rl | Mo e R —

|4 New N | |0 S5 e X
—] Open... Ctrl+0
Close
Save Ctrl+5
] Save As...
£
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@ Export DXF
B print.. Cirl+P
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|8 Print Setup...
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a Menler (Edit)

g femm - [Adsiz] ﬁ - _ it
# File [Edit] View Problem Grid Operation Properties Mesh  Analysis Window Help

0| Undo |#|&| = =0 &SI s] ]
Select Region

Copy
Delete

[E—

Mowve
Scale
Mirror

Create Radius

Copy as Bitmap
Copy as Metafile

Preferences

1]zl [eBble ||| |
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U Mendiler (View)

B femm - [Adsiz] —" - _

# File Edit | View | Problem Grid Operation Properties Mesh Analysis Window Help

| D|s||| | Zoomm | o w0 &SR el ]X]
= Zoom Out
Matural
Window
— Keyboard
E Scroll Left
2 el R
‘ E croll Right
= Scroll Up
i Scroll Dawn
1
E v Show Block Mames
E Show Orphans
= v Status Bar
S Lua Console
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0 Menduler (Problem)

Problem Definition ﬁ

Problem Type |F‘Ianar ﬂ
Length Units ~ |Centimeters ]
Depth 1|
Solver Predsion | 18-008
Min Angle 30

Comment

Add comments here.

Ok, Cancel
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- Q Mendler (Grid) i e i et Tl e
= g e pasal T
i # File Edit View Problem |Grid | Operation Properties Mesh Analysis Window Help
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O Mendler (Properties - Materials)

( 0 2o
Property Definition ﬁ Block Property —
Property Mame Mame Mew Material
| |
Relative & 1 Relative & | 1
X ¥
Add Property 0
Charge Density,

Ok

Delete Property

Modify Property
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O Menuler (Properties - Boundary)

-

-
- Boundary Prope
Property Definition ﬁ AL
Mame | Mew Boundary K
Property Mame J—
ance
hd BCType  |Fixed Voltage =
Fixed Voltage Mixed BC parameters
Add Property 110000 .
| - coefficent |':'
Delete Property OK Surface Charge Density .
< coeffident |.:|
Modify Property E
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O Mendler (Properties - Point)

P

Property Definition

i

Property Mame

Add Property

Delete Property

QK

Modify Property

Finite Element Method Magnetics (FEMM)
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-~

MNeodal Property

Mame | Mew Point Property

{+ Specified Potential Property

Specified Potential

0

{" Point Charge Density Property

Point Charge Density, C/m

0
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O Menuler (Properties -Conductor)

f ﬁ r-Cir«:l..ll'tF'rn::uyzler'l"_n.-' — ﬁ

Property Definition

Property Mame Mame [|Mew Conductor

{ " Prescribed Voltage

(¢ Total Charge, C

Add Property

(8.4

Delete Property

Modify Property
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O Menuler (Properties —Materials Library)

Materials Library ﬁ

5 Library Materials + =5 Model Materials
-5 air b

-2 Delrin

% Ethanol

% Germanium

5 Kapton 100

% Kapton 150

5 Lexan

% Marble

2 Mica

' Mylar

2 Mylon

* Paper

2 Polyamide

3" Polyethylene LOPE/MHDPE

35 Polypropylene -

m

Cancel (84

04.11.2014



%@ Finite Element Method Magnetics (FEMM)
LS Paket Programi Egitimi
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é qL_f-!T‘l_ ‘-!?-" Tl R 0O

Oncelikle Autocad ortaminda cizilmis ve _Ia 1215 2 e 1
dxf olarak kaydedilmis geometrimizi BEIRE

programa «File» menusundek| «Ilmport
'DXF» | secerek atlyoruz

szl el el o]~ [wElole | |w]e

Karsimiza gelen ekrandaki tolerans
degeri icin oldukca kucuk bir deger
- seciyoruz. (Orn. 0.001) ‘

Daha sonra «Cizime yakinlastiry
butonuna tikladigimizda, cizim
karsimiza geliyor.
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Geometriyi belirledikten sonra, «Properties» menusu altindaki «Conductors»
bolumune geliyoruz. Burada ilk olarak kablonun iletken bolimlerinin (iletken ve siper)
sinir degerlerini belirliyoruz.

~ r 1
Circuit Property Iﬁ Circuit Property — @
Name | iletken Name | siper
{* Prescribed Voltage | 20000 {* Prescribed Voltage | ol
" Total Charge, C | 0 " Total Charge, C | 0
Ok Cancel a4 Cancel
S
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lletkenleri ve gerilimlerinin belirledikten sonra, geriye kalan dielektrik malzemenin
bagil dielektrik katsayisini belirliyoruz. Bu islemi de yine «Properties» menusunden
«Materials» bolumune girerek agagidaki sekilde belirliyoruz.

Charge Density,

-I=—
Block Property | — @
Mame ¥LPE|
Relative E:{ 2.3 Relative E‘f |3-3
|n

0K

Cancel
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Daha sonra ana ekrana gecip, Ozelliklerini ayarladigimiz materyallerin konumunu
belirliyoruz. Bunun icin, malzeme butonunu seciyoruz ve sol tus ile istedigimiz

bolgelere tikliyoruz.. . | |
- g tenm-oviorie e . e

# File Edit View Problem Grid Operation Properties Mesh Analysis Window Help
D[@|| =121~6 & m| o] of =|of SIeE]| el

=

[s]t] el [wElw)e |||

- o<MNone> -

o<Nonex
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Daha sonra mouse imlecini, bu materyallere yaklastirip sag tusa tikliyoruz. Boylelikle
malzemeyi belirten nokta kirmizi renge donuserek secilmis oluyor. Ardindan,
«Space» tusuna basiyoruz ve olusturdugumuz malzeme listesinden istedigimiz
malzemeyi seciyoruz. Bu uygulamay dielektrik malzemeler igin yapiyoruz. Asagidaki
ekranda XLPE malzemeyi segiyoruz. Ayni segimi iletken igin de yapiyoruz ancak
iletken icerisinde elektrik alan degeri sifir olacagi icin iletken igerisindeki materyal
ozelligini «No Mesh» olarak seciyoruz.

i T e T
Properties for selected block ﬁ Properties for selected block @
ok tpe [~ ok tpe | BT .

Mesh size | 0 Mesh size | 0
v Let Triangle choose Mesh Size |+ Let Triangle choose Mesh Size
In Group | o In Group | 0
[ [
oK Cancel Ok Cancel
L
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I'iil"

3 i (528 o e I T
Bir  sonraki adimda, iletken L I ore o Bt o o e
potansiyellerini giriyoruz. lletken ve = -
siper geometrileri birer egri olduklari
icin oncelikle «Egri (Arc)» butonunu
tikliyoruz ve yine istedigimiz egriye
mouse imlecini yaklastirip sag tus ile
seciyoruz. Secilen tum egriler kirmizi
renge doniisiyor. |

o
i@

i R | £ e S g sl = s A
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lletkeni sectikten sonra «Space» tusuna basiyoruz ve asagidaki sekilde «In
Conductor» bolimiinden iletkeni segiyoruz. Ayni segimleri siper icin de yapiyoruz.

ﬁ Arc segment properties

Max. segment, | 5 Max. segment, | 5
Degrees Degrees

-

Arc segment properties

Boundary cond. |-=:Nu::ne:=-

Boundary cond. |-=:Nu:une:=~
Hide arc in postprocessor |

Hide arc in postprocessor |

In Group | - In Group | 0
in Conductor [P TNI ~ in Conductor SR ~
oK Cancel | OK Cancel |
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B femm- [kebloFE

#File Edit View Problem Grid Operation Properties Mesh Analysic Window Help

Geometriyi - aglara  Dbolme ==l

sl olel || |e@] »f =0 SIRIElelr|x||
isleminden  Once yaptigimiz = A e
calismayl kaydetmemiz gerekiyor. =2
Kayit isleminden sonra «A§ o -
(Mesh)» butonuna tikhyoruz ve ¢
geometriyi aglara boluyoruz. ' Bl
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B femm - [kablores] =

v File Edit Zoom View Operation PlotX-Y Integrate Window Help =S

Ardindan ol |- 21x| Blrl+] SIS
Simulasyonu
calistiriyoruz
ve
«Simulasyon
Sonuclari»
butonuna -]
tikliyoruz. b

1.900e+004 : >2.000e+004
1.800e+004 : 1.900e+004
1.700e+004 : 1.800e+004
1.600e+004 : 1.700e+004
1.500e+004 : 1.600e+004
1.400e+004 : 1.500e+004
1.300e+004 : 1.400e+004
1.200e+004 : 1.300e+004
1.100e+004 : 1.200e+004
1.000e+004 : 1.100e+004
9.000e+003 : 1.000e+004
8.000e+003 : 9.000e+003
7.000e+003 : 8.000e+003
6.000e+003 : 7.000e+003
5.000e+003 : 6.000e+003
4.000e+003 : 5.000e+003
3.000e+003 : 4.000e+003
2.000e+003 : 3.000e+003
1.000e+003 : 2.000e+003
<0.000e+000 : 1.000e+003

sity Plot: V, Volts

[l

i3 ]e]e|= [Eb]e

o

@
=]

EEMM Output P4

Point: x=2302.34, y=1823.21
WV =5229.2V

|0 = 4.56502e-006 C/m~2
Dx = 3.4873e-006 C/m~2
Dy = 2.94588e-006 Cjm~2
[E| = 224164 Vjm

Ex = 171243 Vfm

Ey = 144656 ¥/m

ex =2.3(rel)

ey =2.3(rel)

nrg = 0,511657 Jjm~3
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Kisayol tuslarindan «Nokta (Point)» ' EEMM Output 52|
secip grafik Uzerinde tikladigimiz
noktadaki tim degerleri (koordinat, Point: x=2302.34, y=1823.21
potansiyel, elektrik alan x,y bilesenleri Vo =8223.2V R
ve efektif degeri ile elektriksel aki x,y e
bilesenleri ve efektif degeri,...) Dy = 2.94588e-006 Cfm~2
asagida verilen pencere {zerinde éi'zﬁjﬁw‘nﬁl
g('jrebiliriz. Ey = 144656 V/m
ex = 2.3 (rel)
ey = 2.3 (rel)

nrg = 0.511657 1/m*3
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Bir ¢izgi uzerinde elektrik alan degisimini incelemek icin ise «Nokta» butonunun
yanindaki «Cizgi» isareti secilir ve istenilen iki nokta sol mouse tusu ile sirayla segilir.
Boylelikle secilen ¢izgi kirmizi renge donusdur.

J gfmm [kablo, rE]

— %@ File Edit Zoom View Operation PlotX-V Integrate Window Help

Di@|| =J % b[rl+] INSA
/ l

o XLPE

laz] = |z |2 ]2 | e]2 |vB|vle
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Ardindan, «Cizgi» butonu yanindaki «Grafik» butonuna tiklanarak asagidaki ekran
elde edilir. Cizgi Uzerinde alinacak veri sayisi «Number of points in plot» kismindan
belirlenir. «Plot Type» kismindan ise ¢izdirmek istedigimiz buyuklugu segebiliriz.

I X-Y Plot of Field Values

£-Y Plot of Field Values

Plot Type Plot Type
v (Voltage) il v (Voltage) ﬂ
Mumber of points in plot LE0E
x = D] (Magnitude of flux density)
| 150 2 D . n (Mormal flux density)
Cancel | D . t (Tangential flux density)
. El (Magnitude of field intensity)
| Write data to text file '|E.n (Mormal field intensity)
File Formatting E . t (Tangential field intensity)
SRR AL

=]

|Mu|1j|:|:||umn text w/ legend

|Mu|1:iu:u::|umn text w/ legend
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| Uzerindeki elektrik alan dagilhimi asagidaki sekilde elde

Sonug olarak, belirlenen ¢izg

edilir. :
© 6e+005
[E[, V/m

5e+005
4e+005

~ 3e+005
2e+005

1e+005 A

Length, cm

04.11.2014



Eger cizgi uUzerinde elde edilen elektrik alan
verileri kaydedilmek isteniyorsa, asagida verilen
ekranda «Write data to text file» kutucugu segilir.
Ardindan okay’e basilir  ve dosyay!
kaydedecegimiz adres sorulur. Kaydettikten
sonra Vverileri asagidaki sekilde txt dosyasi
olarak elde edebiliriz.

I XY Plot of Field Values

Plot Type
v (Voltage) =

Mumber of points in plot
| 150

(8].4

Cancel

[ Write data to text file
File Formatting

=]

|Mulﬁcnlumn text w/ legend

04.11.2014
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Bicim Garandm  Yardim

PR -l ol R R R RN e el el I W W WL R R R S S S DR RN NR R VAR VY S S N N Nl el ol ol e BV R W VR N

column O: Length, cm

Column 1:

75939850e-002
639097 74e-002
51879699e-002
39849624e-002
12781955e-001
31578947e-001
50375940e-001
69172932e-001
87969925e-001
06766917e-001

.25563910e-001
.44300902e-001

63157895e-001
£81954887e-001

. 00751880e-001

19548872e-001
38345865e-001
57142857e-001
75939850e-001
94736842e-001
13533835e-001
32330827e-001
51127820e-001

. 6992481 2e-001

E8721805e-001
07518797e-001
26315789e-001
45112782e-001
63909774e-001
B2706767e-001
01503759e-001
203007 52e-001
39097744e-001
57894737e-001
76691729e-001
95488722e-001
14285714e-001
33082707e-001
51879699e-001
70676692e-001
£9473684e-001
08270677e-001
27067669e-001

.45864662e-001

5.

|E|, v/m
. 00000000e+000
. 87969925e-002

33269700e+005

5.32150298e+005

R e e e i L o o S e o o o e k- R A L R G T R N, AT R N R R |

.31031006e+005
.29911788e+005
. 28792645e+005
. 2767357 5e+005
. 26554582e+005
. 25435663e+005
. 24316821e+005
. 23198056e+005
.22079368e+005

209607 57e+005

.19842225e+005

18723771e+005

.17605397e+005
.16487102e+005
.12920771e+005
.09172379e+005
.05424228e+005
.01676322e+005
. 97928668e+005
. 94181270e+005
. 904341 34e+005
. 866B7268e+005
. 83503B867e+005
. 80536383e+005
. 77568920e+005
. 74601477e+005
.71634055e+005
. 68666654e+005
.65699275e+005
.62731919e+005
.60291334e+005
.58114939e+005
. 55938576e+005
.53762246e+005
. 51585949e+005
.49409080e+005
L47233458e+005
.45057265e+005
L42706679e+005
. 39916942e+005
L 37127222e+005
. 34337520e+005
. 31547835e+005
. 28758168e+005
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lletkenler arasindaki kapasite hesaplanmak isteniyorsa, «Kapasite» butonuna
tiklanir ve asagidaki pencere acilir. Burada iletkene ait gerilim ve yuk degeri
verilmektedir. Q=C-U formulinden iletken ile siper arasindaki kapasite

hesaplanabilir. -
: ICnnductn::ur Properties

Conductor Mame
i'E'tkE"I -

Results

Voltage = 20000 Valts
Charge = 1.86105e-008 Coulombs
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|SI| analiz icin mcelenecek geometri asagida Vel’l|mI§tII’ |
B ___.__n_‘ TN N O e

[=[=]x]
EIEIIJ IfI'\I@I__I Iﬂfl@l_lr--w:k @EEV ><|

\I_I_—IIIL t]e|= [plBls |||=® |
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Daha sonra «Properties» menusu altindan materials bolumunu seciyoruz ve bakir,
XLPE, dolgu malzemesi ve toprak malzemeleri igin gerekli olan degerleri giriyoruz.

" b -
ﬁ Bloeck Property

| Block Property

I.'l Mame | Bakir

=]

T4 Curve |Cu:unstantThermaI Conductivity

Thermal Conductivity, W /{m*)
Kx | 400

Ky |4|:u:|

Volumetric Heat Capadty, M1/{m~3%)

Volume Heat Generation, W /m"3

0K Cancel

e

04.11.2014

Name | XLPE

T+ Curve |Cu:unstant Thermal Conductivity

Thermal Conductivity, Wi{m*K)

=]

K ||:|.1:35? Ky ||:|.z:35?
Volumetric Heat Capadty, M1/{m~3%) | 1.38
Yolume Heat Generation, W/m*3 0
QK Cancel
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Daha sonra «Properties» menusu altindan materials bolumunu seciyoruz ve bakir,
XLPE, dolgu malzemesi ve toprak malzemeleri igin gerekli olan degerleri giriyoruz.

ﬁ Block Property

Block Property
Mame |D|:|Igl_| Malzemesi MName |T|:||:|rak
T+ Curve |C|:|r|5tantTherma| Conductivity j T+ Curve |C|:|nstantTherma| Conductivity j
Thermal Conductivity, W /{m k) Thermal Conductivity, W /{m*K)
Kx |1.41 Ky |1.42 K |1 Ky |1
Volumetric Heat Capacity, M1/{m~3%) | 1.424 Volumetric Heat Capacity, M1f{m~3% | 1.424
Volume Heat Generation, W /m™3 0

Volume Heat Generation, W /m™3
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Ardmdan yine ayni menuden «Boundary» Kismini seglp, toprak yuzey S|cakI|g|n|
belirliyoruz.

" Ny
Boundary Property ﬁ ;
Mame | Yizey Sicakhd ok
Cancel
BC Type |Fixen:| Temperature j
Fixed Temperature, K Heat Flux, W im"2
| 275 | 0
Convection
e a
AT h, Wim~2%) |
KZ +u(T-T)=
& To, K E
Radiation
0
ar Beta |
K—+ k(T =T} =0
o To, K | 0
5
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Daha sonra, ayni menu igerisindeki «Conductors» bolumune giriyoruz. Asagidaki
ekrandan «Total Heat Flow, W» kismina kablonun 1 metresi icin Uzerinden gecen
akima gore meydana gelen isil kayip degerini giriyoruz.

2 —_ = = z L

Circuit Property ﬁ

Mame | letken

=

(" Fixed Temperature, K

(* Total Heat Flow, W 20.25

] 4 Cancel
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Bu sekilde malzeme ozelliklerini belirlemis bulunuyoruz. Ardindan,
ana ekrana gelip, malzeme butonunu secip tum bolgelere birer
malzeme atiyoruz. Bu malzemeleri de sag tus ile tiklayip seciyoruz.

Daha sonra, ¢izgi butonunu secip, mouse sag tusu ile yuzey cizgisini
seciyoruz ve «Space» tusuna basarak ozelliklerini belirliyoruz.

Ardindan, «Egri» butonunu secip, mouse sag tusunu kullanarak
lletken egrilerini seciyoruz. «Space» tusuna basiyoruz ve «In
Conductor» bolumunden iletken dgererini segiyoruz.

Bir sonraki adimda, sistemi sonlu elemanlara bolup (meshing)
simulasyonu calistiriyoruz.
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§ oo R I B e . D —— T | e

w® File Edit Zoom View Operation PlotX-Y Integrate Window Help - || & %

Dl | [= %] k| rls  [SSs

3.018e+002 : =3.031e+002
3.006e+002 : 3.018e+002
2.993e+002 : 3.006e+002
2.981e+002 : 2.993e+002
2.968e+002 : 2.981e+002
2.956e+002 : 2.968e+002
2.943e+002 : 2.956e+002
2.930e+002 : 2.943e+002
2.918e+002 : 2.930e+002
2.905e+002 : 2.918e+002
2.893e+002 : 2.905e+002
2.880e+002 : 2.893e+002
2.868e+002 : 2.880e+002
2.855e+002 : 2.868e+002
2.843e+002 : 2.855e+002
2.830e+002 : 2.843e+002
2.818e+002 : 2.830e+002
2.805e+002 : 2.818e+002
2.793e+002 : 2.805e+002
<2.780e+002 : 2.793e+002

ensity Plot: Temperature (K)

o Toprak

o

FEMM Output [ = |

Point: x=2304.5, y=1817.9
T =28L185K

JFI = 44.3318 Wjm~2

Fx = 43.8065 Wjm~2

2857 W/(m*K)
Ky =0.2857 W/(m™K)

o Dolgu Malzemesi
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lletken ile dolgu malzemesi arasi sicaklik dagihimi
» 310 - | |

| Temperature, K
305
300
295 -

290

285

280 1 T T \
Length, cm
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Olusturulacak modelde kullanilacak malzemeler ve Ozellikleri ‘Properties/Materials’
sekmeleri kullanilarak girilir. ‘ ‘ ‘

é File Edit View Problemn Grid Operation | Properties | Mesh  Analysis Window  Help - || & %

D|ﬁ| ’T-/.|ﬂ‘|@|| ﬂ |§§f|t Materials o|r|x
: - . . . . . . . . Boundary . :
Point

|

Circuits

Exterior Region

Materials Library

2
rel
&y
=
2
i
fhsl
l=d

<
“arid |
=1
g Adsiz
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Add Property’ kullanilarak yeni
bir malzemenin o0Ozelliklerinin
belirlenecegi ‘Block Property’
ekranina gecilir.

Malzemenin ismi belirlenir.

‘B-H Curve’ seceneginden eger
malzeme lineer = B-H
karakteristigine sahipse ‘Linear
B-H Relationship’ , nonlineer B-H
karakteristigine sahipse
‘Nonlinear B-H Curve’ secilir.

04.11.2014
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Bleck Property I&
Mame | Mew Material
B-H Curve |Linear B-H Relationship j

I QK | Cancel | Il

Linear Material Properties

Relative M 1 Relative M, 1
@ deg [o ., +dea [0

Monlinear Material Properties

| ¢hrnax ,deg |9

Coerdvity Electrical Conductivity

H.: » Afm |D G, M5/m 0

Source Current Density

1, MAm~2 [0

Spedal Attributes: Lamination & Wire Type
|N|:|t laminated or stranded ﬂ

Lam thickness, mm | 0 Lam fill factor | 1
Mumber of strands | 0 Strand dia, mm | 0
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Block Property @

Mame | Mew Material

Malzeme lineer B-H karakteristigine
sahipse istenen ozellikler :

B-H Curve |Linear B-H Relationship j

: : : Linear Material Properties

‘X’ eksenindeki manyetik gegirgenlik Reve |7 Rl 2ty )7
: : : @, deg o ¢h¥ (deg [

Monlinear Material Properties

'y’ eksenindeki manyetik gecirgenlik | Prax,aea [0

Coercivity Electrical Conductivity

H » Afm 0 g, Msm |0

Source Current Density

3, MAJm~2 | 0

‘X’ ekseniyle olan histerezis agisi

‘yy eksenlyle Olan hlSte reZ|S aQISI Spedial Attributes: Lamination & Wire Type

|N|:|t laminated or stranded ﬂ

Lam thickness, mm | Lam fill factor 1
Mumber of strands |0 Strand dia, mm |0

oK | Cancel |

04.11.2014
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Malzeme nonlineer 6zellige <"~ SE58" 5 41 Curve Data o)

i W - . i S Mame | Mew Material
sahipse istenen ozellikler: BH Curve for:
RO L Nonlinear BH Curve  JRa Mew Material
Linear Material Properties B, Tesla H; F'-I'I'IIII.I"I'I'I

| : Relative ML - Relative M, - - -
B-H Curve’ ile manyetik alan = én.c0 7 4, 0

akISInIn(B[T]), manyetik alan Monlinear Material Properties | ¢
. 3 - Edit B-H Curve max ,deg |9
siddetine(H[A/m]) bagl olarak S
SPETRE S 1) 2 ) Coerdvity Electrical Conductivity
degisiminin belirlenmesi Wm0 || omsm o : I

Source Current Density Flot B-H Curve
3, MAfm=2 ||:|
Histerezis acisinin MakSIiMUM | specsl abutes: Lannston s viee Type Log Plot B-H Curve
d s o ik b I. I : : |N|:|t laminated or stranded ﬂ
Finin irrenm | Read B-H points from text file
ege e e eS Lam thickness, mm "37 Lam fill factor ’17
MNumber of strands |0 Strand dia, mm | O Ok Cancel

oK | Cancel | - =

04.11.2014
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B-H eQrisinin belirlenebilmesi icin iIgili sijtunlara'degérler girilir.

‘Plot B-H Curve’ veya Log Plot B-H Curve ile elde edllen eqgri goruntuleneblllr
‘Girilebilecek en az veri sayisi 3'tur.

E H Curve Data ﬁ B oo Rl
File Edit View Help
B-H Curve for:
Mew Material 27
B, Tesla H, Amp/m B, Tesla
0 - |0
0.23 150 15 |
0.50 295 '
0.71 425
0.93 539
1.1 753
1 .
Flat BH Curve 0.5
Log Plot B-H Curve
) 0 I 1 I 1 T T I
Read B-H paints from text file 0 100 200 300 400 500 600 700
0 c | H, Amp/Meter
ance
) : Ready HUM

04.11.2014
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B ve H egrisi igin deg‘jerler bir ‘Text File’ kullanilarak programa yUkIenebiIir.
Text file’ da B ve H degerleri iki sutun seklinde dizilir.

‘Read B-H points from text file’ se¢genedi kullanilarak ilgili sutunlarin isimleri ve

birimleri belirtilip degerler programa yuklenebilir. [ — "
B-H Curve for:
... — B . 1 Mew Material
"| B-H - Not Defteri ‘@ﬂg, B-H data file formatting — 5, Tesla H, Amp/m
Dosya Dizen Bigim  Gordndm Drderlrjg , 0.000000 + | 0.000000 o
{* Bin 1st Column, H in 2nd Column 0. 150000 150, 000000
Yardim " Hin 1st Column, B in 2nd Column 0.250000 208.000000
p 0 0, 500000 240,000000
-
0.15 150 ) )
0.25 208 B Units I;Unlts
0.5 240 ' Tesla Amp/meter
~ " kAmp/meter il L
Gauss
- (" Dersted
ELSS
(" kQersted Plot BH Curve
. Ok Cancel Log Plot B-H Curve
¥ }
5 3 Read B-H points from text file
K Cancel

04.11.2014 - 4
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Malzemenin elektriksel iletkenlik e —

degeri girilir. sacne  (EETIITTTCT
Linear Material Properties

Relative A2 lli Relative I, ’17
Eger ilgili eleman bir manyetik alan bt o by o

Monlinear Material Properties

‘kaynagi ise manyetik alan siddeti S
(H[A/m]) vel/veya akim yogunlugu | [
(J [MA/m”2]) degerleri belirtilir. S—

1, MAjm~2 | 0

Spedal Attributes: Lamination & Wire Type
|N0t laminated or stranded j

‘Eger degilse ilgili bolum ‘0" olarak e
blraklllr. Numberofstrands [0 Standda,mm [0
[ o | conl |

Coercivity Electrical Conductivity

H_ + Afm 0 g ,Ms5m |0

Source Current Density

3, MAfm~2 | 0

04.11.2014
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— Spedal Attributes: Lamination & Wire T}rpé
Mot laminated or stranded

" |Lam thickness, mm | O Lam fill factor 1

Strand dia, mm |0

Mumber of strands | [

Laminaed in plane  Laminated parallel to Y Laminated parallel to X |

—Special Attributes: Lamination & Wire Type '

INnt laminated or stranded

Mot laminated or stranded

LaiLaminated in-plane
Laminated parallel to x {planar) or r (axisymmetric)

Laminated parallel to v {planar) or z (axisymmetric)
Magnet wire

] 4

Cancel

 04.11.2014

Plain stranded wire
Litz wire
SQuare wire
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Olusturulan model icin sinir kosullari belirlenir.

Boundary Property

)

Mame | Mew Boundary

Ok

Cancel

BC Type |Pre5cri|::ed A

small skin depth parameters

M, relative i

O, M5/m 0

Mixed BC parameters

c _ coeffident |0

0

C - coeffident

=

Prescribed A parameters

A 0
0

A 0
1

A 0
2

ﬂ, deg |0

04.11.2014
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BC Type

Small skin
L, relati

O , M5/

Prescribed A

Small skin depth
Mixed

Strategic Dual Image
Periodic
Anti-periodic

-
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‘Circuit Property’ Segeneginden bir akim degeri tanimlanir. Bakir malzemesine Sag

tiklanarak ‘In Circuit’ tanimlanan akima getirilir.
=5)

-~

| Properties for selected black Iﬁ Circuit Property
Blodk type Baka 7
typ | arr J Mame | Ak.lm 1775

E=ilEkE | ~ Circuit Current, Amps

Iv Let Triangle choose Mesh Size Parallel | 1775

InCrauit  |Akm1775 | f* Series

Mumber of | 1

Turns ] 4 Cancel
Magnetization | 0

Direction .

In Group | 0

u

Ok | Cancel |

04.11.2014
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Malzemeler ve sinir kosullar _
“tanimlandiktan sonra model mesh(ag orgu)

edilir ve ¢gozdmda alinir.

04.11.2014
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0.0005

|B|, Tesla

0.0004 —

0.0003

0.0002

0.0001

T T T T T
0 5 10 15 20 25 30

Length, inches

ManyetikAIan Egrileri L x-ekseninde manyétik aki yogunluéu. (T)
| | (Bakir yuzey-HDPE dis yuzey arasi)

04.11.2014
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Manyetik aki yogunlugu (T) Manyetik aki yogunlugu (T)
(1775 A) (1775 A-1775 A-3500 A)

04.11.2014
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0.0005

|Bl, Tesla

~ 0.0004 |

y 0.0003

. . 0.0002

0.0001

T T
0] 500 1000

Length, inches

. 0.002
|B|, Tesla
0.0015

X 0.001

. 0.0005

T T
4] 500 1000

Length, inches
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Menuden yukarida verilen simgeye tiklanarak gerilim deki azalma(V), aki(Wb),
aki/akim orani(H), gerilim/akim orani (Ohm) ve gug(W) gorulebilir.

Circuit Properties Lﬂ_hj

Circuit Name
Alam 1775 |
Results
] Total current = 1775 Amps
: - 'rf ! | b | ‘-r | g} | | || R‘ | Voltage Drop = 1. 1428e-006 Volts

Flux Linkage = 9. 17152e-005 Wehers
Flux/Current = 5, 16705e-008 Henries
Voltage/Current = 6,43834e-010 Ohms
Power = 0.00202848 Watts

| 4]

Ok

04.11.2014
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Menuden yukarida verilen simgeye tiklanarak gerilim deki azalma(V), aki(Wb),
aki/akim orani(H), gerilim/akim orani (Ohm) ve gug(W) gorulebilir.

Circuit Properties Lﬂ_hj

Circuit Name
Alam 1775 |
Results
] Total current = 1775 Amps
: - 'rf ! | b | ‘-r | g} | | || R‘ | Voltage Drop = 1. 1428e-006 Volts

Flux Linkage = 9. 17152e-005 Wehers
Flux/Current = 5, 16705e-008 Henries
Voltage/Current = 6,43834e-010 Ohms
Power = 0.00202848 Watts

| 4]

Ok

04.11.2014



