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B4 S5 4N BILLET, P8 TURN1, TURN2 1 TURN3, #:.» Core,
224K Insulation UL Az 7K Water, 255 Air DA AR A A 1 X 15, Infinite.
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TURN2

2.2 B
R G AR B A

Mame of Symmetry *
| SymmetryXaxis_1 |

Comment

~Geometrical type of the symmetry

(Versus ¥-axis M|
¥ offset Position of symmetry axis *
0 Lol

~Physical aspects of the symmetry

| Mormal magnetic fields, tangent electric field, adiabatic condition "'|

Mame of Symmetry *
| SymmetryYaxis_1 |

Comment

~Geometrical type of the symmetry

[versus Y-axis |
¥ offset Position of symmetry axis *
0 0]

~Physical aspects ofthe symmetry

|Tangent magnetic fields, normal electric field, adiabatic condition '|
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4) )% Infinite XI5

5) HESRANT PSR EL
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6) miidy “Build Faces”, Iz, W FE.

ERLETR
2.3 WK%

BB Infinite (9314 s

@ New Mesh Paint | i

Mame of the Mesh Point *
[INFINITE |

Comment

Definition \Appeara.nce‘\
Associated Length Unit*
[miLLMETER |
|Va|ue of the Mesh Point (Length of elements) * " |
7 ()
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A REBCE A7) 5 0 S 58 B B N R SR AR S, B AR A k37 K it

(Steady State AC Magnetic 2D). 1R Z & BIRE S5 HMZSEF & AR, b

TS e B A SR, 140 Steady State AC Magnetic 2D Coupled With Transient
Thermal 2D, "N R R i BEAP RIS H. fEBRREL RS, &2 RI7EN
AR B L B BAR BRI 5, R EM RS BB RS
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IR RIS Enh

© coit Mazerial COPPER] - = =7

Mame of the material *
| COPPER |

Comment

B(H) | J(E) ', D(E) ', K(T) ', RCP(T) |, Mass density |
Magnetic property
Magnetic property

|Linear isotropic v|
Relative permeability *

K Lol
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e o
Mame of the material *
| COPPER

|
Comment

|
B(H)" J(E) | DE) | K(T) |, RCP(T) ' Mass density |
Electrical property

Electrical property

| Isotropic resistivity -
Resistivity (Ohm.m) *
| 2E-8 [0l

HASHERAAB L
PRAMAIRIE T

@ ot orci el A
i .

Mame of the material *

FERRITE

|
Comment

|
B(H) |, J(E) |, DI(E) | KIT) | RCP(T) |, Mass density |
~Magnetic property

Magnetic property

| Isotropic analytic saturation + knee adjustment { arctg, 3 coef.) '|
Initial relative permeability *
[400

ol
Saturation magnetization (T) *
[0.4

0l
Knee adjusting coefficient (0=Co==0.5, Co=0.1 == sharp knee)*
[0.4

|10l
Type of equivalent B(H) curve
|Curve not modified

HAt ZHERNAE AL
WIERTEL (Steel 1) IR FR:

Q Edit Material[STEEL 1] -
-

|2
MName of the material *

|
Comment

|
B(H) | J(E) ', D(E) , K(T) | RCP(T) , Mass density |

~Magnetic property

Magnetic property

|Isotr0pic analytic saturation + knee adjustment ( arctg, 3 coef.)

-
|
Initial relative permeability *
1600 L0l
Saturation magnetization (T)*
2 o]
Knee adjusting coefficient (0=Co==0.5, Co=0.1 == sharp knee)*
04 L0l
~Type of equivalent B{H) curve
|Curve not modified
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. I e 9 - -
Mame of the material *

STEEL 1 |
Comment

B(H) " J(E) | D(E) ' K(T) |, RCP(T) | Mass density |
Electrical property
Electrical property
| |sotropic resistivity

Resistivity (Ohm.m) *
|0.25E-5 )

@ et oo I T e
. N Y -
MName of the material *
|
Comment

B(H) | JEE) | D(E) " KT RCP(T) ', Mass density |
Thermal conductivity
Thermal conductivity

| |sotropic, constant

Thermal conductivity (W.m-1.degree-1) *
47 L0l

— .
_—— - - - - -
Name of the material *
STEEL 1 |
Comment

B(H) ', J(E) | D(E) ', K(T) " RCP(T) | Mass density "
WYolumetric heat capacity
Volumetric heat capacity

| Constant
Volumetric heat capacity (J.m-3.degree-1) *
|0.39E7 |.70)

RV E AR AR T SR R R A0 R L AR S R AR T LR
o3 . Wk, BRI AR MR S HOME RE S AN T BEAE N . DRI IXRE
Pt SOOEAS R IR B . i REH SRR AR 3 1) 2 ) B AR &

(Multi-physics), 2% FIRE (Steel 2):

b |
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Mame of the material *

Comment

| |
B(H) | J(E) |, D(E) ", KIT) |, RCP(T) ', Mass density ',

~Magnetic property

Magnetic property

| Isotropic analytic saturation + knee adjustment * exponential function of T v|
Saturation magnetization (T)*

20 L0l
Initial relative permeability *

1600 )

Knee adjusting coefficient (0=Co==0.5, Co=0.1 == sharp knee) *

04 L0l
~Temperature constant.

Temperature value *
[40

unit (by default, application unit)
| CELSIUS_DEGREE

~Curie temperature

Temperature value *

| 760

unit (by default, application unit)
| CELSIUS_DEGREE

~Default working temperature

Temperature value *
|20

unit (by default, application unit)
| CELSIUS_DEGREE

MName of the material *

Comment

| |
B(H) " J(E)', D(E) ', K(T) |, RCP(T) ', Mass density |

~Electrical property

Electrical property

|Isotropic resistivity, linear function of T

a (degree-1)in Rho(T) = Rhoa (1 +a(T-TO}) *
[4E-3

Rhoa (Ohm.m) in Rho(T) = Rho0 (1 + a{T-T0)} *
|2.56-7
~T0 (reference temperature) in Rho(T) = Rhoa (1 + a(T-T0))
|Tempera.tu re value *
0

unit (by default, application unit)
| CELSIUS_DEGREE

~Default working temperature

Temperature value *
|20

unit (by default, application unit)
| CELSIUS_DEGREE
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Mame of the material *
STEEL_2

|
Comment

B(H) ' J(E) , D(E) " K(T) | RCP(T) |, Mass density |
~Thermal conductivity

Thermal conductivity

|Isotropic, lingar function of T

a (degree-1) of formula K(Ty=Ka (1 + a(T-TO) *
|-0.25E-3

[0

Ka (W.m-1.degree-1) of formula K(T) = Ka (1 + a(T-T0)) *
|47

10

TO (reference temperature) of formula K(T) = Ka (1 + a(T-T0})
Temperature value *

[0
unit (by default, application unit)
| CELSIUS_DEGREE

0]

MName of the material *
STEEL_2

_ |
Comment

B(H) |, JEE) |, D(E) | K(T) ' RCP(T) | Mass density ',
~Volumetric heat capacity

Wolumetric heat capacity

| Gaussian function of T + exponential

Energy of phase transition (J:-m3)*
[0.12E10

' |

Lol
RCpo (J.m-3 degree-1) in RCp(T) = RCpi + (RCpo-RCpi) exp(-TTau) + RCpGauss(T) *
[0.30E7 |7l

RCpi (). m-3.degree-1) in RCp(T) = RCpi + (RCpo-RCpi) exp(-TiTau) + RCpGauss(T) *
|0.468E7 iR

Gaussian standard deviation (degree)*
[30

|0l

~Tau in RCp(T) = RCpi + (RCpo-RCpi) exp(-T/Tau) + RCpGauss(T)
Temperature value *
[500

|50l

unit (by default, application unit)
|cELsIUS_DEGREE

4 |

- Temperature of phase transition

Temperature value *
| 760

|10l

unit (by default, application unit)
| CELSIUS_DEGREE

e’ |

R TSy, B TR St HARER S EA S 5T, HIABUE
IOZH, AENRER I B E XL T, 1€ R AR DX 3 526 AF

2.5 METEHRE

FOAREAN N HEBAE VAR &, 7E Parameter 1/O H1ik & -
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Mame of the Physical parameter *
FRE
Comment

Definition |, Property |
Type of Physical parameter

| Parameter controlled via a scenario

Referance value *
|50000.0 |

Geometric parameter

Mame of the Physical parameter *
VOLTAGE |

Comment |

Definition | Property |
~Type of Physical parameter

| Parameter controlled via a scenario

Feference value *
1120.0 |

Geometric parameter

2.6 HLEEIER
PRI ) = AN SARTE b L

4 r—"a0 )>—H)

RS JR i E 0 R B PR

Voltage source name *

Comment |

Model | Terminals ', Appearance ', Evaluated informatian '
Voltage source type
|VOItage source by formula (Volt)

rms value (V) *

[VoLTAGE | .10]
Phase (degree) *
lo )

10
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AR E N 25 TliZ:
Capacitor name *
CAPACITOR |

Comment

| |
Model \'. Terminals ‘\ Appearance \'. Evaluated information \".

Capacitance (Farad) *
| 25E-5 Ll

. = N
=AM E
Solid conductor 2 terminals name *
URN |
Comment
Property ", Terminals | Appearance |, Evaluated information
"ﬁmetries and periodicities : conductors in series orin parallel—‘

All the symmetrical and periodical conductors are in series

Solid conductor 2 terminals name *

|

Comment
Froperty ", Terminals ‘\ Appearance ‘\ Evaluated information ‘\
Symetries and periodicities | conductors in series orin parallel

“NI the symmetrical and periodical conductors are in series "|

Solid conductor 2 terminals name *

URN3 |
Comment

Property \'. Terminals ".IAppearance ‘\ Evaluated information "'.
"Symetries and periodicities : conductors in series orin parallel—‘

All the symmetrical and periodical conductors are in series

2.7 MEXBRKE

N B F X 35 (Line Region il Surface Region). 7E % B R s X 2 i,
[X 38 B A HE A A R A A 5 Bk 1

W AR X I

Mame of the region *
[ |
Comment
| |
Appearance | Evaluated information |
Color*
|Turqu0ise '|E
Visibility *
|VISIBLE

11
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Infinite [X

AR [X 35

YR X I

MName of the region *

[INFINITE

Comment

|Inﬁnite region

Appearance\ Evaluated infarmation \
Color*

|Ye|l0w

Visibility *

[INVISIBLE

Mame of the region *

BILLET

Comment

ﬁppea.ra.nce\ Evaluated information \
Colar *

[Cyan

Visibility *

|visIBLE

Name ofthe region *

Comment

Appearance\ Evaluated information \
Color*

|I'u'|agenta

Visibility *

|VISIBLE

Comment

Appearance\ Evaluated information ‘\
Color*

|Ye|l0w

Visibility *

|ViSIBLE

=N X3

MName of the region *

Comment

ﬁppearance\ Evaluated information \
Color*

|Red

Visibility *

|VISIBLE

12
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Appearance \\‘ Evaluated information \
Color*

|Red =] 0
Visibility *
|viiBLE -|

Appearance | Evaluated information '
Color *

Red =¥
Visibility *
|visiBLE ~|
Mame of the region *
WATER |
|Cummen| |
Appearance | Evaluated information ',
-
[white -l
visibility *
|viSIBLE |
WEAW IR, SR
[X 5k XF B X 35 Xof N €,
% HI7/K(WATER) At TURN1 AREN
ANk 1 TURN?2 ARG
B %0 TURN3 ARG
ol R Infinite o,
I VRl

INFINITE

BILLET

WATER

INSULATION CORE AIR

13



BIXiRi X

tianyuantech

IR I 5, (Line Region):

Mame ofthe region *

COMNY| |
Comment

ﬁppearance\ Evaluated information \

Color*

|Magenta '|E]
Visibility *

|viSIBLE ~|

WESWIRIL T (BRELBO:

CONV

2.8 SRR XA PI#E B B

i Flux Supervisor [ Skin Depth 115 4 J& F IR IR B . A% 24500 22458 H 1)
THAE A

D Sk, WS%=1, HFH%=2e-8;

2) M, WIUETEF:%=600, HiFH=25e-7

ZAH A B AR R N 0.3mm,  HRIR AR IR 4.59e-2mm,

18 Flux2D )% -

- bpplication  Geometry Mesh Fhysics  Paramete
B rew Chrlh ) jﬂ e | @ ‘ s
' Open project ... Chel-O -

I @ Q

B doce

-

Y

Recent projects ]
H Save Ctrl-5 meter
E SavE as... LLET

2 Command file

m Owerlay

Unfoad
1 Impart

Updak
';gz' Export PR
G Print
3 Exit Alt-F4

T FatE
H Poe ra1

14
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@ Choose the macro to load

Look In: |E Macros_Flux2D_Mesh

SR 5 Run Macro, EFE =B X “TURNL”, “TURN2” F1 “TURN3”,
WEISHRENIRESHI T, ER1EE “Excluded Lines”:

© MeshskinEffectFaceRegions | =

Name *
Copper |

Number of layers *
2

Skin Depth (in meter)*
(24 J

Face regions [»]

[TURN1
[TURN2
TURN3 =]

Excluded nes [ ][
40 /=

| Black =[]

Ao [ e [ ®
IR X S (BILLET), WEMWRENRRESHW T, FE B E “Excluded

Lines”:

@ MeshSkinEffactFaceRegions o]

MName *

BILLET |
Number of layers *

2

Skin Depth (in meter) *

[450e5 |

Face regions [
[BILLET ~]

Exduded ines [

Color®
Black ~|[»

A= L= ® ]}
BATEZ )G, PLAS R H SRR E

S w Mesh point E}---.;_/’ Relaxation line

b s, £

RELAXLINE_BILLET

. RELAXFACE_TURN

15
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2.9 W 2

2L 23 M 28 BEZ)E, ATUASEIUTT M-

(EEIRN SRR I

surface elements :

Humber of elements not evaluated HE VR
Hunber of excellent quality elements @ 99.67 %
Humber of good quality slements : 0.33 %
Hunlber of awverage quality elements HEN
Humlber of poor cquality elements HEN

meshFaces executed

%47 project & GeoMesh.FLU.
3. TH1

¥ GeoMesh.FLU #1£ N “Casel. FLU”, T T 1. T4 1 iHERE7EE
R AR T, AR R LA K s B IR 0 A
3.1 MEERE

kAN “Steady State AC Magnetic 2D 7.
VRN B R AR

Definition | Coils Coefficient Definition " Coils Coefficient |

Frequency in Heriz * r&mmetry & Periodicity == Coefficient for coils flux computation
FRE " fQJ Automatic coefficient (Symmetry & Periodicity taken into account) '||

2D domain type

|Axisymmetric v|

o< [ mov J[ e [ ® [f]d o [ wov J[ e || @ ]
SRR AT AR EARL 1 MR B TE ML 2.4 75 AR UL T, KR 2 Copper,

16
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Ferrite F1 Steel 1.
&0 E BILLET XIS B 2400 F -

@ Edit Face region[BILL =
Mame of the region *
BILLET] |
Comment

Steady State AC Magnetic 2D | Appearance | Mechanical Set | Evaluated information
Type of region

[solid conductor region

General \ Material orientation \
Material of the region *
[sTEEL_1

’—Type ofthe conductor

Mo circuit (shor-circuited conductor)

1&T4 Core X IAHE S50 F -

o Edit Face region[CO [
Mame ofthe region *

Comment

Steady State AC Magnetic 2D | Appearance ', Mechanical Set ', Evaluated information ',
Type of region

[ Magnetic non conducting region -

General \ Material orientation ',
IMaterial of the region *
|FERRITE

-1

&% TURNL X8R T -

Name of the region *
1

Comment

Steady State AC Magnetic 2D \ Appearance \ Mechanical Set \ Evaluated information \
~Type of region

|Sn|id conductor region

General | Material orientation ',
Material of the region *

[copPER ~|[ b
Type of the conductor

| Circuit '|
Associated solid conductor

[TURN1 ~|[»
|F'nswtive orientation for the current '|

B2 TURN2 [X 3 S 5000 F -

@ Edit Face region[TURN. [ ]
Mame of the region *
URN2

Comment

Steady State AC Magnetic 20 ', Appearance ' Mechanical Set | Evaluated information |
~Type of region

| Solid conductor region

General \ Material orientation ',
Material of the region *
|COPPER - »
Type of the conductor
[circuit
Associated solid conductor
[TuRNZ

|Positive arientation for the current -

17
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&2 TURNS [X 89058 S 5000
© it Face region TR |

Mame ofthe region *
URN3 |
Comment

Steady State AC Magnetic 2D \l\ Appearance \ Mechanical Set \ Evaluated information \
~Type of region

|So|id conductor region v|

General \l\ Material on’entaﬁon\
Material of the region *

[coPPER ~|[»
Type of the conductor
| Circuit -

Associated solid conductor

[TURNZ ~|[»

|Posit\ve arientation for the current v|

B S X (Ar) WESHIT .
O csit race regoniav N e

Mame of the region *
|
|Comment |
Steady State AC Magnetic 2D \ Appearance \ Mechanical Set \ Evaluated information \
Type of region
’]Nrorvﬂcuumregion v|

B INFINTE XIEAEE S 40 -
O ot race regionivNTC N

Mame of the region *
INFINITE |

Comment
|Inﬁnite region |

Steady State AC Magnetic 2D \l\ Appearance \ Mechanical Set ‘\ Evaluated information \
Type of region

|Air0rvacuum region v|

B 424k C(Insulation) [XISYH S0 F -
@ it Face regioninSULATION |

Mame of the region *

Comment

Steady State AC Magnetic 2D \l\ Appearance \ Mechanical Set \ Evaluated information \
Type of region

|Air0rvacuum region v|

BEAHIK (Water) DS S8 T .

Mame of the region * |
Comment

| |

Steady State AC Magnetic 2D \l\ Appearance \ Mechanical Set \ Evaluated information \
’rType of region

Air or vacuum region v|

18
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A& SN R 2R T PR A i - (CONVD:

Mame ofthe region *

Comment
| |

Steady State AC Magnetic 2D \ Appearance \ Mechanical Set \. Evaluated information \.
Type of region

|Inac1ive region v|

3.2 itERE

B “SCENARIO_17, & H M/ MH A& FRE fil VOLTAGE ROBUE 41 T -

Name of the solving scenario * |SCENAR_IO_1 | Comment | ‘

State of the scenario : X Scenario unprocessed

Control of paramebe(s\
Controllable parameters Controlled parameters
Geometric * Physic\ Parameter name Synthesis
Easclel e Reference valus & VOLTAGE [80.0,150.0]
rParameter control : FRE (Reference value : 50000.0)
Contral type | Multi-values -

Parameter control \List of resulting values |

rInterval definition rintervals table

Lower limit ].0000.0| Lower limit Higher limit Method Values

Wariation method

Step value

Step value -
10000.0

Clear last interval

Apply ||

@ Edit Solving ScenariolSCENARIO_L b - =

Mame of the solving scenario * |5CENAR.IOJ

Cancel N

&

| Comment | |

State of the scenario : X Scenario unprocessed

Control of parameters \

Controllable parameters

Geometric © Physic \

Parameter name

Reference value

@ FRE

50000.0

Controlled parameters

Synthesis

| Parameter name
& e

Multi-values : [10000,0,150000.0]

~Parameter control : VOLTAGE (Reference value : 120.0)

Contral type |Mu|tidva\ues

Parameter control \ List of resulting values \

II| -intervat gefinition ~Intervals tabl
Lower limit 0.9 | Lower limit | Higher limit Method Values
Higher limit [160.0 |
Variation method |Sbep value
i Step value |10.0
|
|
ok J| ooy || ot || ® |
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BWETELZ G, MM EMES A, Bof R, IR ﬁﬂ%ﬁ?&
B, RAERAE A LR AR B A A A e A, BB I R A A ) A
.

3.3 FE4ER

KRG RG, HEUFLS
ER WA T M, v RUE SR S BARE, EEE, WESESINEL
U AE M BB A S5 1 T T H SR SR Y
3.3.1 HRER T
ERATEOL T, Fre Al Voltage FIME NS H0K B H i B J5 —MEL, Bl Fre=100KHz,
Voltage=160V. 21 K K.

Information on the scenario
Scenario : [ SCENARIO_L

State of the scenario :
¥ Scenario fully processed

Information on the current computation step

FRE : [ 100000.0 |
VOLTAGE : [w* 150.0 |

State of the current computation step :
v Correctly solved

4y %% Fre=50KHz, Woltage=120V Fl Fre=100KHz, \oltage=120V

I

@) select step and scenario p— ] @ Select step and scenaric p— (-
—Selection of the scenario ~Selection of the scenario
Seenario ¢ | SCENARIO_1 -| Scenario : | ' SCENARIO_t -/
State of the scenario : State of the scenario :
¥ Scenario fully processed ¢ Scenario fully processed

—Selection of the computation step—————————————— ~Selection of the computation step
FRE : | & 50000.0 -| FRE : [« 100000.0 -|
VOLTAGE : (& 120.0 - VOLTAGE : | & 120.0 -
State of computation step : State of computation step :
" Correctly solved " Correctly solved

B o [ e [ ® | [[@[ ¢ [[ e ] @ |

FERXAMEDL T, Al TSR B i LA .

[}l Post processing
l D Support

=1y _lDMAIN
-2 ISOVAL_NO_VACUUM
--3_ISOVAL_VACUUM
“--4_ISOVAL_NO_INFINITE

20
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5 Billet X3k L iR i dE CERAFE) B “Isovalues”, i~ K FT

® New Isovalues BB . |

Mame ofisovalues *

| PowerLoss_BKHz |

Comment

General \ Complements ',
Support for isovalues

|Spatlalgroup "
Groups for computation |I|
S BILLET |
Quantity *
Current density il Active power density [V /m3]

Energy (volume density)

|Real(dPowV) o]

R AIRES T NAE BRI TE CEHSFE), Wk Es:

POWERLOSS SKMZ
44 _2T74E9

41.670E9
38.0EEE9
3E.461E9

-B57E8

2B.E48ED
2E.044E9
23.439E9
Z0.B835E9
18.231E9
15.62E6E9
13.022E9
10.418E9
7.813E8
5.208E8
2.ED4ES
0.000

Powez (volume densityl / Active powez density in W2

POWERLOSS_10KHZ
44 .527ES

41.908 ES
38.289E8
36.670E8
34.050E8
Al Al E
2B.B12E8
26.193E8
23.573E8
20.954E8
18.333E8
15.71689
13.096E9
10.477E9
7.858E8
5.239E8
2.619E8
0.000

Power (volume densityl / Active power density in Wm2

S50KHz, 120V 100KHz, 120V

2R
3.3.2 THERIH IR

R PR, BRIPR R

TSR YR e L B S Th Th % (Reactive Power) . fE )G AbFE Curve Hrik %

2D Curve(l/O Parameter):

= 3D curve (20 grid)
30 curve (Path + I/0 paramete
30 Curve {2 If0 parameters)

21
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FEFEE Od, RN

2D curve (I/O par. r)

Mame of 20 curve (/0 parameter) *

| EvolutiveCurve2D_1

Comment

/O parameters on the abscissa

X choice Parameter name Current value Limnit min Lirnit miax
FRE 50000.0 150000.0
] VOLTAGE 120.0
Formula on ordinate
Region | | Circuit | | Mechanical set
@ Computation on circuit |
Type of electrical component
Voltage source '|
VSOURC] I d Formula
VSOLRCE :;232 - ::::e'u[‘ra;m [ ad | |aqusomes fi
'

oltage - Real part [v]
oltage - Imaginary part [V]
Valtage - rms value [V]
Current - Magnitude [A]
Current - Phase [rad]
Current - Real part [A]
Current - Imaginary part [A]
Current - rms value [A]

Add all
Delete al

VAr]
Power - Apparente [VA]

(CELILIRNHEES

Circuit / Power - Reactive [VSOURCE]

(Cireut / Power - Reactive [VSOURCE] (VAN
y

100.0E: —

/

/

-

FRE

l./‘;cum IPawe - Reactive [VSOURCE (/A)

3.3.3 {FEHEFEHRER

I TSR E EL YR A IR o E JS AL FE Curve FREFE 2D Curve(I/O Parameter)

L——_}Er Curve

= 3D curve (20 grid)
3D curve (Path + 1/0 paramete
3D Curve (2 Ij0 parameters)

22
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EREE L, 5 M A

Circuit / Current - Magnitude [VSOURCE]

Circuit / Curri - Magnitude WSOURCE] (A)

\ @ Circuit / Gument- Magnitude
&.000E3 \

5.000E:

4000 \

3.000E: \\

AN .

—

Reset | 25 t0E3

ATUVE R, RIS IR RAE KL 50KHz it
FAFI AR, AT LA ) L L JAL ) R B 4E SOKHZ I, 5 FEL I PR AR Ak it 28 -

Circuit / Current - Imaginary part [VSOURCE]

(Circuit / Curri - Imaginary part [VSOURCE] (A)
N

- /.-.-Dlmunfﬂuuem— Imaginary part [VSOURE E] (A}

EE=

Y
™ wom | mme " voLtace

T 1RSSR, fRAF I Project.

4. T 2

4 Casel.FLU 7174 Case2. FLU, HUGTHE T 2. i 2 tHAE M Z7EiEH
FLIRAIVE T, BRI (R B3y < o BT 29 AT LA IR E 39 73 AT B s 1) AR A 1) b 28
Kb BHAMIERTHESS R, I HMERR .

4.1 YEKE

SRR kBN “ Steady State AC Magnetic Coupled With Transient Thermal
2D”. MHIBR bE—ANSRARRS, e 2 A b I, DRkt 5 S R R
L% %S4 RS H 2.6 AR, XEAFHER.

R E LT )5, A A LAR N 9k8:8 8 Region K2 L.
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v, L S foy ekt
TEAN R B R T
® Ecit Steady State AC Magnetic coupled vith Transient Therma..[SHESH @) Edit Steady State AC Maﬁnetic cou Eled with Transient Therma,. BeESe

Definition \ Umt\Transwem mmahzzmon\

Frequency in Herz* Definition ', Unit  Transient initialization ',

FRE Lol ~Type of initialization

2D domain typs

| dsymmeric - [with zero initial solution (variables setto 0) -

rsymmem« & Periodicity == Coefficient for coils flux computanon—|
” Automatic coefficient (Symmetry & Periodicity taken into account) '||

£ Uinit 11, 126 250 IR TR A

SRIGHUPT LB E AR T PR E VE L 2.4 77 AEX M TAL R , A 7 2 Copper,
Ferrite #1 Steel_1. HHT7E Casel.FLU & W EIF, X HATFTEMATAT LB,

EHBCE BILLET XA B 240 T -

@ =it Face region[BILLET v X

Mame of the region *
BILLET |

Comment
Magnetic AC Thermal 2D \ Appearance\ Mechanical Set\ Evaluated information \

rThermal definition

~Type of region

|Thermal conducting region with heat thermal source

Possible thermal source
Possible thermal source
|Heat computed by Joule effects during electromagnetic solving process '|

~Magnetic definition
~Type of region

|So|id conductor region

Type ofthe conductor

|N0 circuit (shor-circuited conductar)

Possible material of the region

| STEEL_1 ~|[ 2
Gl o< [[ sy || oment [[ e ][ & |

24
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24 Core [X B4 24l T

Edit Fa.

Magnetic non conducting region =

Solid conductor region =

25




BIXiRi X ™

tianyuantech MAGSOFT

&k TURNZ [X 5458 S 5000 F :

Solid conductor region =

TURNZ

Positive orientation for the current -

Solid conductor region =

TURM3 4 E
Positive orientation for the current -

26
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tianyuantech MAGSOFT

BEE A (A DESHUT:

Air or vacuum region -

Al o vacuum region -
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tianyuantech MAGSOFT

B4 24k (Insulation) XIBWEESHUT -

Air orvacuum region -

Air or vacuum region -




BIXiRi X

tianyuantech

A& SO IR 2R T R A i - (CONVD:

@ Edit Line regionICONV] NI U ——

Mame of the region * -

| Comment

Magnetic AC Thermal 20 \ Appearance \ Mechanical Set \ Evaluated information \
- Thermal definition
Type of region

|Regiun with surface of thermal exchanges and heat source -

General \ Thermal \
Possible source heat

["] Possible source heat

‘Heat computed by Joule effects during eleciromagnetic solving process -

~Magnetic definition
~Type of region

[ nactive region N

Possible material of the region

Possible thickness ofthe region (m)

0 Edit Line region[CONVY]

Name of the region *

Comment

Magnetic AC Thermal 20 \\ Appearance \ Mechanical Set \ Evaluated information \
Thermal definition
r Type of region

‘ Region with surface of thermal exchanges and heat source v|

General ' Thermal \

- Thermal exchange 1ts
[ Formuta with 1o parameters -
Coefficient Expression
Convection 20
Emissivity 0.5

External temperature
Temperature value *

[20 [zal
unit (by default, application unity
|cELSIUS_DEGREE ~|

Magnetic definition
r Type of region
Inactive region v|

Possible material of the region

Possible thickness of the region (m)

B o J[ wey J[ cn J] ® ]

4.2 HHEE
Fri “SCENARIO_17, FRE fll Wltage 761X LA EMCANE &, M2BEE
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50KHz f1 120V. “SCENARIO_1” H[ii&# “Control by time”, HTIEU?‘%&&EZZD
TEIFTR:

Parameter control \List of resulting values ',

BWHEEZ)E, MMEREMYEEE,
FREAM R ERE S E R, HRE

W AR R
o

4.3 HRER

rInterval definition rIntervals table
Lawer limit |0.D ‘ Lawer limit | Higher limit, Method Values Min step | Max step
R T [o.05 | .05 2.0 Adapmi:i\re step |0.0050 5.0E4 |0.05
Variation method |Adapiaﬁve step V‘ | | |
Initial step value [0.0050 |
Minimum step value | 5.0E-4 ‘
Maximum step value  |0.0050 |
rInterval definition rIntervals table
Lower limit |0.05 | |Lower limit | Higher limit; Method | Values | Min step |Max shepl
Fizti EX] | 0.05 4.0 Adaptative step 0.0050 5.0E4  [0.05
Variation method |Adapt3ﬁve step v|
Initial step value [0.0050 |
Minimum step value | 5.0E-4 |
Maximum step value  0.05 |

WA

RiRsia, BEUHER,
R AT, AT LE BB BN BARME, s, WE22E BIRJE AL
25 R A L BB 251 R USRI

4.3.1 PRBFEHHER
THEAE =4 I, AR LR ZhRIAFE(E . P t=4s HIF 1

Information on the scenario

RS, T UASRE . TR AR
ok X A A A A A

Scenario : [ SCENARIO_1

State of the scenario :
¥ Scenario fully processed

Information on the current computatio

n step

|'I'IME : v 4.0

State of the current computation step :
V' Correctly solved

Select the step

@ Select step and scenario

| w2

~Selection of the scenario

Scenario : | & SCENARIO_1

-

State of the scenario :
¥ Scenario fully processed

~Selection of the computation step

|'I'[I'\'1E: [ 4.0

State of computation step :

¥ Correctly solved

Ell

OK Cancel
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e isovalues B o~

© cdit Isovalues[POWERLOSS] A R (et S
MName of isovalues *

POWERLOSS |
Comment

General \ Complements ',
Support for isovalues

|Spatia| group '|
Groups for computation

S_BILLET

Quantity *

Conductivity =
Current density

Energy (volume density)

EquiFiux

Magnetic field

Magnetic flux density
Permeability

Power (volume density) -

[dLossV [

gl o ey | et JI| ® |

(CELIEPOSELE

POWERLOSS
44 .320E9

41.713E8
39.10EE8
36.455E9
33.892E9
31.2B5E8
28.678BESQ
2E6.071E9
23.464E9
Z0.B5EEQ
18.24S9E9
15.642E9

]
e
&
=
&
-~
5}
I
o
=
=
ko
=
n
i
=)
3
o

13.035E9
10.4ZBES
7.821E9
5.214E9
2.607ES
—454.747E-15

432 BEEEITEER
R IEAA R ) TR B LR 4 DNEZIAIE B RE = B IXDYANE Z1 4 7 42
0.01s, 0.025s, 0.045s F 4s.
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I[SOVAL 2

137.000
130.059
% 123.118
= 116.176
- 109.235
< 102.294
¥ 95,353
© 88.412
< 81.471
. 74.529
S £7.588
£0.647
53.706
4€.765
*  39.824
. 32.BB2
¢ 25.941

18.000

ISOVAL 2
~137.000
- . D59
S t=0.045s
- 116,176
2 109,235
% 102.294
= 85,353
- g8g.412
g 81.471
74.529
= E7.588
€0.647
53,706
16.7€5
3 36.824
“ 32.BB2
- 25.84]1
15.000

= 102.294

- B81l.471

£ 25.941

ISOVAL 2
137.000
130.058
123.118
116.176
109.235

95.353
88.412

74.528
£7.588
60.647
53.7086
46.765
39.824
32.882

15.000

= 1.115E3
- 985.642
3 921.211
“ B856.780
- 727.918

¥ 599,056

© 341.333
» 276.902
 212.471

ISOVAL 2
1.243E3

1.179E3
1.050E3

792,349
EE3.487
534.625

470.1935
405.764

148.040

LVE R, IR EEREIN A4 B2 T, JF HAVE AL B e =

4.3.3 B SR ARG 2R

7E Sensor I B YA 5, BIAMAR DY AN T, A 3 Wi PO 4>

A2
RZPYAS s RIS B TR -

m B RITR

0 New Sensor - & @ New Sensor - &
S ——
Mame ofthe sensor* Mame of the sensor ®
|TEMPERATURE_U_N | |TEMPERATURE_2h_U |
Comment Comment
~Type of sensor ~Type of sensor
| Puoint (a spatial guantity on a point) '| |F'0int (a spatial quantity on a point) '|
Spatial formula * Spatial formula *
| TCelsius ” fi) | | TCelsius || i} |
~Point of sensor ~Paint of sensor
|Deﬁnition by coordinates v| |Deﬁnih‘on by coordinates '|
~Coordinate ~Coordinate
Coordinates system * Coordinates system *
[xv1 | [xv1 ~|
Local coordinates Formula or Value Local coordinates Formula or Value
First coordinate 0 First coordinate 20
Second coordinate 0 Second coordinate 0
~Localization of point —Localization of point
[No constraint - [0 constraint -
~Management of computation of the sensor ~Management of computation of the sensor
(@ By region : |BILLEI': Face region '| % By region : |BILLEF: Face region V|
() By mechanical set | '| () By mechanical set | '|
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tianyuantech
® New Sensor w@ Mew Sensor |
- - | c—
Mame ofthe sensor* MName of the sensor *
| TEMPERATURE_20_46| | TEMPERATURE_0_46 |
Comment Comment
~Type of sensor ~Type of sensor
| Point (a spatial quantity on a point) '| | Paint (a spatial quantity on a point) '|
Spatial formula = Spatial formula =
| TCelsius . | TCelsius | 70l
rPoint of sensor ~Point of sensor
|Deﬁnih’on by coordinates 'l |Deﬁnih’on by coordinates v|
rCoordinates ~Coordinates
Coordinates system * Coordinates system *
[xr1 ~| [xr1 -|
Local coordinates Formula or Value Local coordinates Formula or Value
First coordinate 20 First coordinate 20 L)
Second coordinate 0 | Second coordinate 0 L)
~Localization of point ~Localization of paoint
|No constraint v| |No constraint v|
~Management of computation of the sensor ~Management of computation of the sensor
@ By region : | BILLET : Face region -| @) By region : |BILLET : Face region -
) By mechanical set : | v| () By mechanical set : | -

G2 Ja, MK VYA s I BE R [ A A i 28 . il
Advance->Sensor->Display Curve, 75 Bk H 1] TEAE HH i 353X PO A 1 i 23 (Sensor):

@ Celection of Sensar

| T

—_

Sensor

>

TEMPERATURE_20_0

TEMPERATURE_0_0

TEMPERATURE_20_4a

TEMPERATURE 0 46

&l

WRJE R E I A R

@ Create and display curves for sensors “ _u

Mame of 20 curve (/O parameter) ™

| Temprature_VS_Time|

Comment

|/C parameters on the abscissa

X choice Parameter name

Current value Limit max

TIME

4.0

CK Cancel

| | I

Il

® |
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AR5 A5 Z DY A B0 A I PR AR A 2

TEMPERATURE_VS TIME

/W
P e
)

o0 20 300080 7 tme

T 2 4590, fRAFIE Project.
5. T#H 3

K Case2.FLU 53474 Case3.FLU, JFAaTHHE THL 3. T.40 3 /&l A ALY
TERN, THEBAMERI MR« W0 PR 23 AT LA BE 37 93 AT BE I ) AR A Py i 2k
AFE R, RGBT, BRI AR 0 EAE, ROV R IR v 5
VR FEE R 0 PV P B A TS ) PR 2 8, AR AT T 1) P 2 B P SR A AR
FE, XPRIEMOIEAR, B 19 BIHER R FIR S F T H A R

HAMER E— R EAIR, SRAEA T ZEMIGR, 75982 Steady State AC
Magnetic Coupled With Transient Thermal 2D, 5L {) TG S HEA KA .

5.1 PEKRE

HEEAMRL, MR B 2.4 T, XA TR, R E Copper, Ferrite
1 Steel 2.

Core [X1#%, TURNL X1, TURN2 X%, TURN3 X1k, =X (Air),
INFINTE X35, #i%{& (Insulation) X%, # 17K (Water) XIHLL & CONV X
S AL

N BILLET IS5 2k 28, #8 BILLET AP RMEMCN STEEL 2, i
STEEL_2 WEWAMEIZE, Wirl DLt B2 KRS S
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BB E BILLET XIS -

@ Edit Face region[BILLET] - [ =

Mame of the region *
BILLET] |

Comment

Magnetic AC Thermal 2D \\ Appearance \ Mechanical Set \ Evaluated information \
Thermal definition
r Type of region

|Thermal conducting region with heat thermal source "

Fossible thermal source
Possible thermal source

|Heat computed by Joule effects during electromagnetic solving process v|

Magnetic definition
r Type of region
|So|id conductor region "
Type of the conductor
[No circult (short-circuited conductar) -

Possible material of the region
[sTEEL 2 ~[p]

Al o [ wer [ oient [ el [ ® | |

52 HHEKE

HrEE“SCENARIO_1”, FRE # Woltage B € { 50KHz 1 120V.“SCENARIO_1”
HHEFR “Control by time”, I A]ZH0% & U K K FiR:

Parameter control \Ust of resulting values "l

rInterval definition ~Intervals table
Lower limit [0.0 | Lower limit|Higher imit| ~ Method Values Min step | Max step.
i
Higher limit 4.0
e | | 0 5.0 Adaptative step [0.05 5.0E6 (0.2
Variation method ||A__dap13t'\re step -| | | | | |
Initial step value [0.005 |
Minimum step value | 5.0E-6 |
Maximum step value | 0.05 | -
=

Parameter control | List of resulting values ',

rInterval definition rIntervals table
Lower limit |4.0 | Lower limit | Higher limit Method | Values | Min step|Ma)c stepl
. - .0 £
Higher limit (6. Adaptative step |0.05 5066 [0.2
Variation method |Adap1ﬁh’ve step -

Minimum step value | 5.0E-6

|
|
Initial step value [0.05 |
|
|

Maximum step value | 0.2

BB IR, MK, B 0, TR, R
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By, MRS BN ER 1 B B S AT AN 2T e, B 5 N e R A B A

.

53 iHEER
KRIRGEH G, AT H 4SS

R AT, wLE BB BN BARME, € m, WE22E B a4k

BEEL R R AL L R AR I 26 A T 5 R Y

Information on the scenario

Scenario : (¢ SCENARIO_I

State of the scenario :
¢ Scenario fully processed

Infarmation on the current computation step

‘T[ME: v 5.0 ”

State of the current computation step :
v Correctly solved

5.3.1 THEGFETHER

THEAE t=4 AP, AR B TR . 15 t=4s 1T Z1:

Information on the scenario

Scenario : (¢ SCENARIO_L

State of the scenario :
¢ Scenario fully processed

Information on the current computation step

"I'IME: v 40

State of the current computation step :
' Correctly solved

Frét isovalues Btz
© cdit Isovaluss[POWERLOSS] N B A K B

Mame of isovalues ™

Comment

General \ Complements \

~Support for isovall

|spatial group

Groups for computation

S_BILLET

Quantity =

(Conductivity -
(Current density

Energy (volume density)

EquiFlux

Magnetic field

Magnetic flux density
Permeability

Power (volume density) -

|dLussV

]

G o [ wwv [ o || @ ]
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(GELIEPOSELSE

POWERLOSS
.9351E9

.459E9
.3G6BEY
.277E9
.1B&EY
.095E9
.003E9
.912E9
.BZ1E9
.T30E9
.G38EY
.547E9
.456E9
3635E9
.274E2
.18ZE9
.091E9
.B19E-1Z

53.2 RERETHEELER
TR IEAR R ) TR B LR 4 ANEZIENIE B R = B . X DY NI Z1 45 1) 2
1s, 3s, 4s fll 6s.

e e
L B R A R L L I s ST B )

dLossV in Watt/m/m/m
wa

[ S i TP ST T B MR ('

ISOVAL 2 ISOVAL 2
1.210E3 1.210E3
1.140E3 1.140E3

= 1.070E3 1.070E3
= 1.000E3 = 1.000E3
- 930.000 - 930.000
- B60.000 = BE0.00D
“ 1790.000 ~ 790.000
© 720.000 © 720.000
- ES50.000 2 £50.000
~ 580.000 . 580.000
- 510.000 = 510.000
T 440.000 T 440.000
. 370.000 . 370.000
¢ 300.000 ¢ 300.000
7 230.000 T 230.000
& 1£0.000 » 1€0.000
~ §0.000 « ©0.000
20.000 20.000
IS0OVAL 2 ISOVAL 2
_ 1l.210E3 1.210E3
< 1.140E3 1.140E3
3 1.070E3 1.070E3
= 1.000E3 . 1.000E3
- 530.000 - 930.000
= BE0.000 - B860.000
-~ 790.000 “ 790.000
- 7Z0.000 * 1720.000
- E50.000 - E50.000
;, 280.000 . 580.000
- 510.000 = 510.000
" 440.000 ~ 440.000
370.000 . 370.000
_ 300.000 ~ 300.000
T 230.000 7 230.000
~ 160.000 . 160.000
~ S0.000 ~ S0.000
20,000 20.000

A UAE IR, IR SRR AR R T R, JF AR RS
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5.3.3 B REETIL LR
2% A.3.3 PRE T, S RVIIRE I DO T S IR AR R 28, R IR

N
TEMPERATURE_V_TIME

-~ | @ TENP_0 0
| & TEVF 200

”_J’.__’J' & TEWF 0 40
1.000ES H—o—‘-"" TEMP_20_4i

TR0 OAD

SOD.0ED ﬂp"

o M_‘_’*".

"

Rezct 1.00ED 20mE 3.000ED 40080 400080 " Tine

5.3.4 T EARIE L AR E BB A K324 i 2%

7 Sensor BN BILLET (A H#—i:
® it Sensor[POWERi:'- ]

Mame of the sensor *
FOWER |

Comment

r Type of sensor
Integral (of a spatial quantity on a support)

Integral on face

r Type of support
| Faces of face regions v|
Faces |I|
1

Spatial formula *

[aHeaty [
Type of integration

“ Integration in the domain depth v|‘
o [ w [ e [ @ |

WEIFZ G, i Advanced->Sensor->Display Curve, #&U1F:

@) Create and display curve for POWER L= |

e e

Mame of 2D curve (/O parameter) *
[ JOULELOSSES_v_TIME |

Comment

110 parameters on the abscissa

X choice Parameter name Current value Limit min Limit max
[TIME 0.0 6.0

ok [ e ] @ |
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(GEL RN HEEE

SENSOR
* oo A oo

JOULELOSSES_V_TIME

uuuuu

v

Reset | 10men 20008 200 5.000E0 ¥ Tme

T 3 THHE AW, fRAF I Project.

6. L4

B Ja — P R VR I (174 H I A o e FRATY SR S FE IS A3 1 L3,
it DA EE 3% $¢ “Steady State AC Magnetic Coupled with Transient Thermal Application”
B I AR DA T 3 I 4E HUIRAS e ah

TSt Case3.FLU 1 ity Data Exchange->Create File for Transient Startup,
i~ E PR

_ Support  Graphic  Curve

Create File Faor transient skarkup Eh
| 225 Multip| Create file for transient startup |
| :;"“ Export node of regions b E
¢ Spatial quantity [
[E S5tore quantity b
E’ Impart parameter and quankity F
ﬁ' Expork quankiky b F-E_
ToIr a4

WEEA GRS, MAMA, SilifRfr (Save), 15341 RHHE:
@ Cresate file {ol'transien;;taﬂup ﬁ

—

Create file for transient startup *
|_JCASE3_RESULT] 2

0 |
Bl o [ e I ® |

sl “OK” FERARAF .

Phase for transient startup (degre)
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SRJG ¥ Case3.FLU A7y Cased.FLU.

6.1 MHERE
B4 Cased.FLU HIRERZL, 7E “Transient Initialization” F X BT

@ Edit Steady State AC Magnetic coupled with Transient Th...l. &
Y - -

Definition ', Unit ' Transient initialization |
r Type of initialization
[Initialized by file
File (*FTS)*
|CASE3_RESULTFTS B

CASE3_RESULT.FTS &R {#17¥] Case3.FLU f{] Data Exchange (14
7t Cased M, #HEILF Bk, RFTEE1200 CONV M Voltage A2, 1Bk

“Line Region” f] CONV i~ K fiR:
T =

QEdrtL\nereglon[CON_V] P ——_—— — =

Mame of the region *
oy |

Comment
|

Magnetic AC Thermal 2D \ Appearance \ Mechanical Set\ Evaluated information \
Thermal definition
r Type of region
| Region with surface of thermal exchanges and heat source

General * Thermal |
r Thermal exchange coefficients
‘ Formula with /0 parameters
Coeffident Expression
Convection 20000
0

Emissivity

-External temperature
Temperature value *
[20
unit (by default,_application unit)
[cELsIUs DEGREE

Magnetic definition
r Type of region
| Inactive region

M T R ARH PRI, PR R K R B B D9 20000, FRAT R BEE N 0.
TN R EIR A RS S EH B E N 0:

Edit Physical ter[VOLTAGE
@ it Physica parame_er[__ : ]‘ B e

MName of the Physical parameter *
VOLTAGE |

Comment
|

Definition \ Propeﬂy\
r Type of Physical parameter
| Parameter controlled via a scenario
Reference value *
0.0 |
Geometric parameter

| 'l
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6.2 HEE

& “SCENARIO 17, FRE #1 \oltage HUE {EH 50KHz #1 0V,

Contral of transient state * Control of parameters \'.

Controllable parameters Controlled parameters
Geometric * Physic ‘lt Parameter name Synthesis
Parameter name | Reference value
@ FRE 50000.0

@ VOLTAGE 0.0

IS

“SCENARIO_1” HTiik# “Controlbytime”, W AIZH & E s

Parameter control ' List of resuiting values |

- Interval definition ~Intervals table
Lower limit |0.0 | Lower limit| Higher limit Method Values Min step | Max step
) . 0.0 Adaptative step 5.0E-5 0.1
Higher limit 0.1
L | | 0.1 2.5 Adaptative step |0.022 0.0022 [2.0
Variation method |[Adaptative step | 2.5 15.0 Adaptative step (0.2 0.002  [10.0
Initial step value |[J.[][JS

|
Minimurm step value | 5.0E-5 |
|

Maximum step value |[J. 1

Parameter contral \‘. List of resulting values |

rInterval definition rIntervals table
Lower limit |0. 1 | Lower IimitlHigher Iimit| Method | Values | Min step |Max stepl
Higher fimit |2.5 | .0 0.1 Adapmiii\re step [0.005 50E-5 |0.1
Variation method Adaptative step hd .5 15.0 Adaptative step (0.2 0.002 10.0
Initial step value | n.022 | |

Minimum step value |[J.[J[]22 |

Maximurm step value |2.[J | -
=

Parameter control \l‘ List of resulting values \l

rInterval definition rIntervals table
Lower limit |2. 5 | Lower limit | Higher limit Method Values Min step | Max step
" - .0 0.1 Adaptative step |0.005 5.0E-5 (0.1
Higher limit 15.0)
e (15 | 1 25 Adaptative step [0.022 0.0022 [2.0
Variation method |Adap13tive step '| t
Initial step value |O.2 |
Minimurm step value |[J.[JD;‘_ |
Maximum step value | 10.0 | -
=

BWHETZ G, MMEEEMYEGE, BCF AL, JTERME. RA R
B RAERAE BN LR R B S AT AR A R, 30 5 R A A AT ) A

o

6.3 tTHSER

RIFERG, FEEUHER .
FET L T, A DAY AR R N BARME, ), WJE85E 2 A 4k
L R AE L R AR R 26 A T U5 R A
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Information on the scenario
Scenario : [W SCENARIO_1 |

State of the scenario ;
" Scenario fully processed

Information on the current computation step

TIME : |# 15.0

State of the current computation step :
" Correctly solved

Select the step

6.3.1 FSERETHER
1218 4.3.2 R EASEICAT 4 AN ZENAE IR S = B . X T9ANE 2143 53
& 0.1s, 2.5s, 4.5s fl 15s.

ISpvaL 2 ISOVAL 2
987,552 987,000
530,637 930,118
873,722 % 873,235
BlE,B07 = B16,353

- 759,893 - 759,471

= 702,978 = 70Z,588

- E46,063 ~ E45,706

! 589,148 % 588,824

< 532,233 = 531,941

. 475,319 = 475,059

- 418,404 = 418,176

" 361,489 " 361,294
304,574 304,412

¢ 247,659 Z 247,529

7 190,744 7 180,847

- 133,830 & 133,765

~ 76,915 -~ 176,882

20,000 20,000
IS0VAL 2 ISOVAL 2
587,000 — 887,000 ~

930,118 530,118

: B73,235 i B73,235

- B16,353 - B1&,353

- 759,471 - 755,471

= 702,588 = 702,588

- E45,70E - E45,70€

s 588,824 © 588,824

- 531,941 - 531,941
475,059 - 475,059

= 418,176 = 418,176

" 361,294 T 361,294

- 304,412 . 304,412

a2 247,529 : 247,529

7 190,647 T 190,847

& 133,765 ~ 133,765

-~ 7,882 ~ 76,882

20,000 20,000

A PAE K, IREREN AR E TS, JFHREES RS,
6.3.2 B RIRET LR
S 4.3.3 RIWRE L, BRVRIEK YA TS R A b2k, a0 N RAT



%ilﬁﬁ%’(
tianyuantech
Y

TEMPERATURE_V_TIME

b ®TEWP DD
L[] @ TEWF 200
- TEWF_0)
1R TEWF_20_8

_&“"‘ -.-_-.--"'"_"'—-__.__

—— . .

! 1 . .
T T T T
Reset 2 E00ED 5000E0 7,600E0 10,0050 12,80ED TIME

T 4TS R, {RA7IE Project.
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