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2. MATLAB (d2)

E=2(Core Loss) = ™ =& + S|AH|B|A|A R
2o 2|20 Bl Z 0| B[

Coreloss

= thBrzn + Kc(me)2+Ke(me)1'5

350

MATLAB 8}

250

1 function [ P_core , P.h, P_e | = core_loss_fur

z # f iz the freguency [Hz]

g % Bom is the peak flux density [T] B
4 % K_h is the coefficient of hysteresis loss [Wy ;{UU
5 ¥ K_c is the coefficient of classical eddy curr:\z

B ¥ K_e is the coefficient of excess eddy currentj’; =i
7 # M iz the mass [kol 3

&

9 % Hysteresis Loss [W] 100
- Ph=Kh=+{ .+ Bm"2=+M:

11

12 % Classical BEddy Current Loss [W] 50
13 - Poc=kKec=+ (f .+ Bn)."2+ H;

14

15 % Excess Eddy Current Loss [W]

16 - Pe =ke =+ (f .+ Bm)."1.5 =+ M:

17

18 % Total Core Loss [W]|

19 - P_core = P_h + P_c + P_e:

20

21 = end

02 04 0.6 0.8 1 1.2 14 1.6
Flux Density B [T]

A Electrical steel 235-35A
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2. MATLAB (ETjsu})

HIO S1H(Skin Effect) : =m47} =242 i EHoZ ME7} 2=5}

xl Al

o

rir
ro

22| 1 0.43 1
HE0|= 1 0.56 1.28
d(skin depth) = EtAZ 1010 200 0.1 56.25
nfuo
AH|Q12|AZ 402 200 0.18 87.5
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2. MATLAB (EIZ|Z1})

MATLAB g}

19 =LA A2 T

20— | meul = dspixle-T: % [H/n] perneability '?"u'l-"'7|- ;-I;"E!-"'E _-I;I-_EZ'lfg'Ol 911'-":'-
el - meu = meuld + meu_r;

22 — meuz = meul + meu_r2; N AC resistance vs. frequemy

23| = | =1: % [A] reference curre O [ 7 777777 ! ERERE g ] SRR Lt
24 | |
25 — Rdc = 1/(sigma + pi + Rad"2)

26 - Fdc? = 1/(signaZ? + pi + Rad”

27

28 % compute AC resistance for

29 - for ii = 1:length{freq)

a0 - f = frealiil;

a1 - W = Zepif; " 1
| = delta = (2/(weneussiona) €

3 - k= (1+])/delta; g

34 E .

3 - dr = min(delta,Rad) / 10810 g
36 - minA = max(0, Rad- m*dm;}

3 - = (Rad-dr/2) : -dr : (%

36 - J=(I!(2*Di))*k2f’( 1
39 - absdJ = abs(J); |
a0 - Rac_ii = Rdc + (2+pi~2+R

i 1
42 - Raclii) = Rac_ii;

47 — end

1 3 5

o
10 107 10 10

frequency [Hz]
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%«10° current distribution in conductor at 100000 Hz
T T T T T

——AC copper
——AC stainless steel
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2. MATLAB (EIZ|Z1})

22| vs AHQIZAZ <ART>

%104 current distribution in conductor at 1000 Hz
T T T T
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1. Modeling

Geometry & Materials

» Coil radius: 2.91mm
* Pot radius; 100mm
* Pot thickness: 1.5mm
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Magnetic Flux Density

1. Modeling

A 016
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373
363
353
343

X 333
323
313303
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293
20

Temperature, t=300s

353
339
322
40 60 80
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100
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360
8959
350
345
340
283
330
825
320
315

319

Temperature, t=300s

351
343
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Temperature
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1. Modeling

Geometry & Materials
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Nichrome

2500W/, 220V
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COMSOL s

1. Modeling

4 3 CAEmph froof) ~ Coil » Heat Flux
I ) Global Definitions ]
4 == Component 1 fcompl) Coil name: () General inward heat flux
L= Definitions 1 (@ Convective heat flux
b Geometry 1 Cenductor model: Go=h(Tax-T)
b =38 Materials Single conductor - Heat transfer coefficient:
4 [F Hesat Transfer in Solids g. '
2B Heat Transfer in Solids 1 Coil group User defined v
o Initial Values 1 Coil excitation: Heat transfer coefficient:
o— .
E Axial S}TFI"IFI"IEtI'_',.‘ 1 Current - h 5 W/m=K
o Thermal Insulation 1 cail current
£ Heat Flux 1 ' External temperature:
4 M wpagnetic Figlds imd) leoil 220194 A Tex  User defined -
o bt 1
"! Ampere's Law | ~ Conduction Current 293 15[K] K
25 Axial Symmetry 1 :
2= Magnetic Insulation 1 Thickness:
& Initial Values 1 d, 139/16 m = P=2200;
. ? IED: 1 _ Electrical conductivity: F= Y _in=z20.
bty Multiphysics ey
| .?f:' Me&hp1 ! g From material - > R=V_in"2/P,
b o Study 1 >> 1=¥_in/Ri A 7.8540e-07
b Results »> A=(0 5E-3)"2xpi; [ 11.3636
L 1394938
= L=R=A/1 09E-G) P 5500
R 19.3600
Win o 220
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Temperature (K)
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2. dat
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Temperature (K)
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2. dat

= Point 1
Point 2
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1
10
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COMSOL 5liY

3. SHAI

R = Rref [1 + G(T - Tref)]

Where,
R = Conductor resistance at temperature “T”

R... = Conductor resistance at reference temperature
T.ef , Usually 20°C, but sometimes 0°C.

0. = Temperature coefficient of resistance for
conductor material. Nichrome : 0.0004
T = Cconductor temperature in degrees Celcius.

T = Reference temperature that a is specified at
r=f  for the conductor material

28



density(kg/m3)

COMSOL s

1000
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900 - ;
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i Ugua 81 003505 0.03501
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