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— TSR AW T 1R

FIFRE

1 EBh Excel,

2 223 COMSOL 558 — X aah Excel BY, A EIM—PINEE, BRRE
COMSOL #HHRINR. AL, BEHHE. RINRIHERE Exce FEER
COMSOL ThEE K Tk -

T3 - Excel

RG]
W

]

P
s |

aig

d

&

cia

et}
H
i

£
i}
i =}

o TEN W= - #iz
Z RIEF R MNE COMSOL {87,

6|



3 7 Excel 3%, %% COMSOL PUFTFF COMSOL Backstage $HE .

FE Micr
Edba
ITFHERNH, RHESR COMSOL
Open Multiphysics Server , NIEFEHE Server,

SR LEShiEEEE. IRERER
COMSOL Multiphysics Server , NS FEHE

Server,
AR,
iz SRR,

App
p £ COMSOL Multiphysics 5T App.

App FIFF COMSOL Server Web FH.
COMSOL RsSEe
EEER] COMSOL Multiphysics Server 5
Lol B COMSOL Server.
=- MEEER COMSOL Multiphysics Server B
A COMSOL Server hEEERL,

MIEIEH) COMSOL Multiphysics Server B
COMSOL Server EIEEER,

7E: 7£ COMSOL Backstage flE f, AILAEIE COMSOL Multiphysics 18

BE1 COMSOL App. FiliEZEIRSB/ULIZTEE L.

4 £ COMSOL Backstage fiE B LT (15 ).

5 £ COMSOL I HEH, HEIXfH*R
applications/LivelLink_for_Excel/Tutorial.

6 HEFEXH busbar_llexcel.mph, EHFTHIREH.




REMMEE—BEHFTFFH COMSOL Multiphysics fr 5528 £, ERE QB

ERBME AR RS PR,

@ whbb(1)=0.1 extern Vtot(5)=0.04 V Multislice: Electric potential (V)

aa@E |k RzERH€CE
whb(1)=0.1 extern_Vtot(5)=0.04 V Z{IMH: Electric potential (V) a
x107?
1.46
1.44
1.42
1.4
1.38
1.36
1.34
1.32
1.3
1.28
A ARREUEEFNE, BEEOSER RN,
HEIEEHR, RERSHEANMAZIBTE B2 o
A B C D E F G
1 |[COMSOL Model
2 |Filename: \Multiphysics\applications\LiveLink_for_Excel\Tutorials\busbar_llexcel.mph

BB Al BT IR, EBEEEALARR
ABE=BERFIE. XFERE TIEFHEIRES
f, BMEZREMEFRITHREM, BRRHW
E. WA P ERENEE, FERAERN
RE—TFREIRAUN TIEE. FEMBRXE
AR, BRIFERZEMT SEEX M.

S — A LIEHER ARSI —1 COMSOL {2,

8

A B C
1 COMSOL Madel
2 Filename: \Multiphysics\appli



BRREMEFRYESH

M= 72 1658 Fr T FF 0 L R U TR 5 4
1 BRI A,

2 % COMSOL 5.3 i FHIEX A, E8H8 p TEEURE §.
XS RIEFRESHS AFITIES, 3625 COMSOL HEhaHs &
BRI, RETLEARNE cen_ MRESHA LS. NREDEE
S5, T Bxcel AAREEAERHOBLAN, X—RELEER. T
5% R 28 TS SE A COMSOL 4702 1 0§50 8 5T 46 Ad HSEREA T

A E C D E B G
1 |COMSOL Mf_lclel
2 |Filename:C:\Program Files“\COMSOLYCOMSOLE3YMul tiphysicsapplic
3
NEERE ST ik 1zl Biy
5 |lextern_L 9 cm Length of 0.0%m
6 |extern Vit 20 m¥ Yoltage 0,02V

I BRAIDM— P IIEER RSN Z N T EVNER RS . §YERIE
HSHE, eENRNETTER AR — M E, BB TIEENSHT)
RREBHIEESH

B ETEERERSE, AINENENNFREARTIHER. EhaTUET|R
RAMBINSE . IAXENTRNEBHR, BLSEEFTRIESEHEET
COMSOL &8I,

WMAEETT LU extern_L S8 MERA 5 cm, RAEEHIEE:

3 B ITHE BS g A 5.

4 HFEBITIK A4, AEHKE COMSOL MImFhMENXA, #f & B
o

7: £ COMSOL Multiphysics #8H1, XPMEIEASEFEIREEIEE
BIRNZHETR. BUUEFA— P IESTHSMEREN, NS,
T8, URERH, BEFTEZNREEFATNEIBER of &l HTIERF
FHEZSPSLREN, REEF THNERSMEE, ERFTEEFNSH.
BAILUZRATRESBREREFEN/LA, REREEESHEIEDR
LA 453 fL :

5 aMEAP, BEIUFRE A .
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BEE D IMEN 2R T B AT7RA LA
EWIER SRIET
Qe R [l = ER e

Geometry

i

6 IMAEEAT LUK extern_L (ISEUEIR A 9 cm, £ B5 A 9, FHREIEHE. £
B @ RET, RHEWEN of EFLERFHAEENX, THEFE
W AR R

REER

&£ COMSOL Multiphysics fz 5528 EMBHER LB TIHEER. &1R
BhrRaa— M ESEREPIHERAENE T, XSTENLSE, K84
WANRKXEES AT TEEH.

RIE

1 % Sheetl Y£R8 T H4.
2 NBESERAT, B 2 ROTHIRE .
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3 EFTHARSHEERN BUIRE RS
FIFRAPIERE dset 2, MREHRE
dset2 BIESHU KRR T

)

4 MIERFIRAIEFER 1, ER

KA mEEPREA

maxop1(T), REEEHEH

Eo

1£ Excel BBF3RMEH

A
COMSOL Model

E

[

I3 Point Evaluation ? &=

Data:
Data set: dset2 - |
Parameter selection (whb): All v|
Parameter selection (extern_Vtot): All - |
Selection:
1
2
3
4 =
5
G
7
g
9
10
11
12
13
14
15
16
17
18
19 M
Expression:
maxopl(T)
0K | Cancel |

, BRATUREBEEZUFERE 10 cm, MURJLARER
EEMNERT, RREENRTE.

D

E F G H I T

Filename:C:\Program Files‘\COMSOLYCOMSOLESa'\Multiphysics_copylhapplicationsyLivelink for_Exce

S RE S S LT

extern_L
cxtern Vi

9 em
20 m¥

ik
Length of
Voltage

1

By whh ‘extern_ilaxilu.l 1
0.09m 0.1 0.005 294, 0776
0. 02V 0.1 0.01 296,362

0.1 0.02 303.1528
0.1 0.03 313. 7635
0.1 0.04 327. 4386
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ETR, WEEIESHEERN LR, JLIR

EFEET Z 0

1 £ T{E5% Sheet2 d1, AUAEFTRALHFR

iz

2 EEFEBITE D3, REAEBESERASRT

R < o

RN RN, BT RS R

A IAHEEE R E S
[=RAT-R =Ry Bw M=o

1]
2.50E-02
5.00E-02

1]
2.50E-02
5.00E-02

1]
2.50E-02
5.00E-02

1]
2.50E-02
5.00E-02

1]
2.50E-02
5.00E-02

1]
2.50E-02
5.00E-02

-1.25E-02
-1.25E-02
-1.25E-02
-2.50E-02
-2.50E-02
-2.50E-02

o
o
o

-1.25E-02
-1.25E-02
-1.25E-02
-2.50E-02
-2.50E-02
-2.50E-02

o o o o o o o o o

5.00E-03
5.00E-03
5.00E-03
5.00E-03
5.00E-03
5.00E-03
5.00E-03
5.00E-03
5.00E-03

3 ERIRERES|ERA, %% Study 1/Parametric Solutions 1 (dset2),
4 ERBENEENRERBEES, A ht.Qtot, RRETHEHRBRAR
5 TERkBRTSERMNAIRRBEESR, BA A3:C20, XIPMEEEE T AERH

LRy AR AR TEESEEEE (B

6 EHAZIRE.

(o =@ A=)

FEE:

@d}' 1fFParametric Solutions 1 (dsetZ) v]
SH:

[#bb = 0.1 -
Fitah:

ht. Qtot

FE SRR

K3:C20 E5)

12305

12|

TR TIEEE.
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ht.Qtot (A3:cbo)

0] 4.42424E-05 0.000176969 0.000707878 0.001592725 0.002831512
0| 79.71271006 318.8508402 1275.403361 2869.657562 5101.613444
5.00E-02 ] 0] 115.609924 462.439696 1849.758734 4161.957264 7399.035137
0 -1.25E-02 0] 17.8803299 71.52131959 286.0852784 643.6918763 1144.341113
2.50E-02 -1.25E-02 0] 114.1354006 456.5576026 1826.23041 4105.018423 7304.921642]
0|

0]

0|

3
-
~

0 o
2.50E-02 o

5.00E-02 -1.25E-02 117.9038766 471.6155064 1886.462026 4244539558 7545.848103
0 -2.50E-02 0.045573518 0.182294072 0.7231762806 1.640646645 2.9167051405
2.50E-02 -2.50E-02 215.9265584 863.7062335 3454.824934 7773.356102 13819.29974
5.00E-02 -2.50E-02 0] 120.2674982 481.0699929 1924.279972 4329.629936 7697.119887
0 0 5.00E-03| 0.000154883 0.000619557 0.002478229 0.005576016 0.009912917
2.50E-02 0 5.00E-03| 79.68594285 318.7437714 1274.975086 2868.693943 5099.500343
5.00E-02 0 5.00E-03| 115.6016158 462.4064633 1849.625853 4161.65817 7398.503413
0 -1.25E-02 5.00E-03| 17.42932718 69.71730873 278.8692349 627.4557736 1115.47694
2.50E-02 -1.25E-02 5.00E-03| 113.8470178 455.3880711 1821.552284 4098.49264 7286.209138
5.00E-02 -1.25E-02 5.00E-03| 117.8614222 471.4456888 1885.782755 4243.011199 7543.131021]
0 -2.50E-02 5.00E-03| 0.010764435 0.043057741 0.172230362 0.387519665 0.688923849
2.50E-02 -2.50E-02 5.00E-03| 147.5785277 590.314111 2361.256444 5312.826999 9445.025776
5.00E-02 -2.50E-02 5.00E-03| 120.27383416 481.1153663 1924.461465 4330.038297 7697.845861]

W00~ i s R

gleizeRERIEEIR
Ot~ @ B WMo

=)
=]

TWHERREE 18 x5 WEBETKEEEA, Hi 18 ETABRMEE, 5 £
BAESHNSHERE. AFF, SHEEBENBRE T —HENERESE
WEHIEE, M 5 mV TkF 40 mV,
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8 BAIIZ AR TIER, BFEIIETR, ATRUEA—PEBT. BRIERE
TERAPHBTRER UG AT A AR E .

A B C D E F <] H
Qtot[W] (wbb=0.1m)

X Vi I Vtot=5mV Vtot=10mV Viot=20mV Vtot=30mV Vtot=40mV
] 0] 0] 4.42424E-05 0.000176969 0.000707378 0.0015392725 0.002831512
2.50E-02 ] 0| 75.71271006 318.8508402 1275.403361 2865.657562 5101.613444
5.00E-02 0] 0] 115.609924 462.439696 1849.758784 4161.957264 7399.035137
0 -1.25E-02 0] 17.8803299 71.52131959 286.0852784 643.6918763 1144.341113
2.50E-02 -1.25E-02 0] 114.1354006 456.5576026 1826.23041 4105.018423 7304.521642]
0]
0]
0|
0]

5.00E-02 -1.25E-02 117.9038766 471.6155064 1886.462026 4244.539558 7545.848103
0 -2.50E-02 0.045573518 0.182294072 0.723176286 1.640646045 2.916705146
2.50E-02 -2.50E-02 215.9265584 863.7062335 3454.824934 7773.356102 13819.29974
5.00E-02 -2.50E-02 120.2674982 481.0699929 1924.279972 4329.629936 7697.119837
0 0 5.00E-03| 0.000154889 0.000619557 0.002478229 0.005576016 0.009912917
2.50E-02 0 5.00E-03| 79.68594285 318.7437714 1274.975086 2868.693943 5099.500343
5.00E-02 0 5.00E-03| 115.6016158 462.4064633 1849.625853 4161.65817 7398.503413
0 -1.25E-02 5.00E-03| 17.42932718 69.71730873 278.86092349 627.45357736 1115.47694
2.50E-02 -1.25E-02 5.00E-03| 113.8470178 455.3880711 1821.552284 4098.49264 7286.209138
5.00E-02 -1.25E-02 5.00E-03| 117.8614222 471.4456888 1885.782755 4243.011199 7543.131021]
0 -2.50E-02 5.00E-03| 0.010764435 0.043057741 0.172230362 0.3875319665 0.688923843
2.50E-02 -2.50E-02 5.00E-03| 147.5785277 590.314111 2361.256444 5312.826999 9445.025776
5.00E-02 -2.50E-02 5.00E-03| 120.2783416 481.1153663 1924.461465 4330.038297 7697.845861]

-SR-S TR R

gleizsRERIEEIR
w0t~ o WM =D

=)
(=]

BRER

R MEABREPEXNEERARTER, AREHEY|RPA AKX LS
4.
| BEeGArNARARY G, ARERTNAEME. XB, BRIEE
Temperature (ht) (pg2).
=@ WE  COMSOLS53a
5 |[=sEE- | |

- Electric Potential (ec) (pg1)
Temperature (ht) (pg2)

Isathermal Contours (ht) (pg3)
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BEE A NERTELRFBEES S, MTEFR:

o 2E1 = | B it
ala @i zEUolen a
whb(1)=0.1 extern_Vtot(S)=0.04 v =M@ Temperature (K) o

LERFRESEMEEZAITERENER.

S NTRSRSHNAHNER, CUNESE o SERERAR, KE
FEDTHER.

WRFEEIEEPHBARRNE R, AL Sheet 1 IIFEATTRK K1, REHE
HBAT ST @ BAER.

=] B FE Microsoft Excel Worksheet - Excel
pricd e BA  EEAR AR WE = COMSOL 5.3a

EﬁAm P fm . @ YA NE = ;;mf & La - E EERE T - ~ @ \? 3 8l s gszﬁ
TR o 2B - . ARE e pem w eman g BEm  Oem
L S - s+ ¥ #EmE 5 SHE

= =% wE #s HiEas S &

x - F
B c b E F [ i I I X L n n 0 P Q 1
1 la=1 E)
2 [Cs\Progran Files\COMSOL\CONSOLE3a\Multiphysics copyl\applications\LiveLink for Ex
3 -
ENE ST [ [ 353 wbb  extern_iMaximun
5 9cn length of  0.09m 0.1 0.005 294077
8 20 Voltage 0.027 0.1 0.01 236. 362
7 0.1 0.02 303, 1625
8 0.1 0.03 313, 7635|
9 0.1 0.04 327, 4386)
10
11
1z
13
14
15
16
17
18
18 2
20 nlax
21
Sheet1 | Sheet2 @ <

B i I =
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HERETEBTERE

HRINEERE T 1S EMABT RN — N E2ERENESTR. &
AUSAREEE, MIEEREHSHE.

1 &% ALS, iy i FAREA , FTARAERNEE, BRIEISREET R
EX NBERE Fﬁﬁ &5 10e-2,

@ aE L2 [

BHLER BHIETIF EE
10e-2

S[m¥] 10[m¥] 20[m¥] ...

| st || = || =@ |

2 BESHEBE#ESHSEETES, FoE— P EPRETRERIRE Y
1] 9 i o

3 ATHRBIEE, BRRhRANXARENEE.

4 ESHURBRRN—ESHE, EBIHAbSe-2, ECIHMAO0.1, £ D9
#WAN0.15,
5 MELEA D AXEENNSHERETER, gAFTERF AlS, RFEE
iR 2.
:ﬁﬂﬁ (2] = |

Pl [Stndy 1 (stan) ~|
SHEH SHETIE BE

0.05, 0.1, 0.15 B9:09

SCa¥] 100n¥] 200n¥] ..

st || ®mE || =
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6 BARDERE T SHEVRMEEE WX LHEER T, PHEFFXLES
HEREFIRE,

—

R

BREOKRIERL,

| ARAT BT = HEZHE.
NFEEREFEZSFHRBOERL, BUUBEET - HRRIEEFTEREN

pard: B

EH I EEHREE

PR T — S COMSOL KA p 6 & HA & XA HARNE T &
SO, AR T RSB SRR E T SR, FRETEER
CEEL

1208 N5 B R B Sheetl i Sheer2 LR,

| EREERAPRE 2 BF, ELEERERMANKESER.
RERTEPES TAEEENSLRNITEER.

2 MREFFHANER, BERELEFERENMER, RERTHABREENRE
AFHIER, REERE o SRARBERS N BEAREEXN NN,

A E c D E F G H I J

1 |COMSOL Madel

2 |Filename:C:\Program Files)COMSOLYCOMSOL53a%\Multiphysics_convliabnlications'Livelink for Exc
3

4 |2 h Fanik By 1 ik # By wbh ) extern VMaximum 1
5 extern_L 9 em Length of 0.09m 0.05 0. 005 2594, TR35

6 |extern Wt 20 my Voltage 0, 02V 0. 05 0,01 288, 3621

7 0. 05 0. 02 310. 0507

8 | AR FikTl 0. 05 0.03 327. 7407

9 |wbh : 5. 00E-02 0.1 0.15 0.05 0. 04 350, 2562

10 extern ViG[mv] 10[m¥] 20[nv] 30[mv] ¢0[m¥] o1 0. 005 284, 0776

11 0.1 0.01 256, 362

12 0.1 0. 02 303.1628

13 0.1 0. 03 313. 7635

14 0.1 0. 04 327. 4386

15 0.15 0. 005 253, 8078

16 0.15 0.01 285.5115

17 0.15 0. 02 300, 6525

18 0.15 0. 03 308. 2152
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3 BRUARFEEFLOMENELER, MREREXTLIERNEK, HRE
Sheet2, #%#FEE Interpolation I A ITTIE D3o

4 ERESRESE S 5. N
5 NIEEES OO ERRE, SEMHE.

A

B

C

b ]

E

F

G

Qtot[wW] (wbb=0.05m)

H

ER

Viot =5mV ‘I\.I'tot =10mV Vtot=20mV Vitot=30mV Viot=40mV

0
2.50E-02
5.00E-02

0
2.50E-02
5.00E-02

0
2.50E-02
5.00E-02

0
2.50E-02
5.00E-02

0
2.50E-02
5.00E-02

0
2.50E-02
5.00E-02

W~ O s W e

AR DR =
(=R R AW N e O

o
o
1]
-1.25E-02
-1.25E-02
-1.25E-02
-2.50E-02
-2.50E-02
-2.50E-02
o
o
1]
-1.25E-02
-1.25E-02
-1.25E-02
-2.50E-02
-2.50E-02
-2.50E-02

0|
0|
0]
0|
0|
0]
0|
0|
0]

5.00E-03
5.00E-03
5.00E-03
5.00E-03
5.00E-03
5.00E-03
5.00E-03
5.00E-03
3.00E-03

0.121610671
478.0639838
451.713616
0.0085497
453.7681952
451.6142856
0.017918993
480.141548
451.8155935
0.160269988
479.0510267
451.7157371
0.027503349
363.9640818
451.6073387
0.015632227
477.969502
451.8037029

0.486442686
1912.255935
1306.854464
0.034198801
1815.072781
1806.457142
0.071675973
1520.566192
1807.262374
0.641079953
1916.204107
1306.862943
0.111613397
1455.856327
1806.429355
0.062528909
1911.878008
1807.214811

1.945770743

7649.02374
7227.417856
0.136795203
7260.291123

7225.82857
0.286703893
7682.264768
7229.049496
2.564319812
7664.816427
7227.451793
0.446453586
5823.425309
7225.717413
0.250115637
7647.512032
7228.859246

4.377984171
17210.20342
16261.69018
0.307789206
16335.65503
16258.11428

0.64508376
17285.09573
16265.36137
5.769719577
17245.83696
16261.76653
1.004520569
13102.70695
16257.86413
0.562760184
17206.90207

16264.9333

7.78308297
30596.09496
28909.67142
0.547180811]
29041.16449
28903.31428|
1.146815574]
30729.05907
28916.19799
10.25727925
30659.26571]
28909.80717|
1.785814345
23293.70124]
28902.86967|
1.000462549
30590.04813
28915.43698|

BERNFTEEEN 5 cm. BEEFHEFHKR.

6 BRI SRS N whbb {EHE,

= A

BY 8]

BMITAEEF B HERPNETE

1%, FHEERENNE, BHE 3. RERERERE, RESEEHT

18|



RHPEZ_NSH (wbb = 0.1), RERHWHE. 25EH— COMSOL 3¢
EE, $fﬁﬁ%%ﬁﬁ%§ﬁ$ﬁ:%ﬁ’ﬂﬂi§§o

F G H J K L ™
1 Qtot{w] (whb=0.05m) Qtot[w] (wbb=0.1m)
2 x y z SmV_ Viot=10mV_Vtot=20mV_Vtot=30mV_Vtot=40mV [Vtot=5mV _|Vtot=10mV_Vtot=20mV_Vtot=30mV_Vtot=40mV
3 ) 0 0| 0.121610671 0.486442686 1.945770743 4.377984171 7.78308297| 0.000273769 0.001095076 0.004380304 0.009855684 0.017521217)
4 | 2.50E-02 0 0| 4780639838 1912.255935 7649.02374 17210.30342 30596.09496) 82.38715782 329.5486313 1318.194525 2965.937681  5272.7781
5 | 5.00E-02 0 0| 451.713616 1806.854464 7227.417856 1626169018 28909.67142| 117.8517546 4714070184 1885.628074 4242.663166 7542.512295
6 0 -1.25€-02 0| 00085497 0.034198801 0.136795203 0.307739206 0.547180811) 18.34902588 73.39510352 293.5844141 660.5649317 1174.337656|
7 | 2.50E-02 -1.25E-02 0| 453,7681952 1815.072781 7260.291123 16335.65503 29041.16445| 118.9871057 4753484229 1303.793652 4283.535806 7615.174767)
8 | 5.00E-02 -1.25E-02 0| 451.6142856 1806.457142 722582857 16258.11428 28903,31428| 119.9985817 479.9943267 1919.977307 4319.94894 7679.909227
9 0 -2.50E-02 0| 0.017918993 0.071675573 0.286703893 0.54508376 1.146815574| 0.012145696 0.048582784 0.194331135 0.437245055 0.777324542)
10| 2.50E-02 -2.50E-02 0| 480.141548 1920.566192 7682.264768 17285.09573 30729.05907| 206.9540036 827.8160146 3311.264058 7450.344131 13245.05623
11| 5.00E-02 -2.50E-02 0| 451.8155935 1807.262374 7229.049496 1626536137 28916.19799| 122.6022307 490.408923 1961.635692 4413.680307 7846.542767|
12 0 0 5.00£-03( 0.160269988 0.541079953 2.564319812 5.769719577 10.25727925| 0.000226179 0.000904718 0.003618871 0.00814246 0.014475485
13| 2.50E-02 0 5.00£-03( 479.0510267 1916.204107 7664.816427 17245.83696 30659.26571| 81.80950314 327.2380125 1308.95205 2945.142113 5235.808201]
14| 5.00E-02 0 5.00€-03( 451.7157371 1806.862948 7227.451793 16261.76653 28909.80717| 117.8220288 471.2881151 1885.15246 4241.593036 7540.609841]
15 0 -1.256-02 5.00€-03| 0.027903349 0.111613397 0.446453586 1.004520569 1.785814345| 17.81110244 71.24440974 284.977639 641.1996877 1139.910556|

16 2.50E-02 -1.25E-02 5.00E-03| 363.9640818 1455.856327 5823.425309 13102.70695 23293.70124| 118.3421426 473.3685704 1893.474282 4260.317133 7573.897126)
17 5.00E-02 -1.25E-02 5.00E-03| 451.6073387 1806.429355 7225.717419 16257.86419 28902.86967| 119.9965884 479.9863534 1919.945414 4319.877181 7579.781654]
-2.50E-02 5.00E-03| 0.015632227 0.062528909 0.250115637 0.562760184 1.000462543| 0.027591537 0.11036615 0.441464598 0.993295347 1.765858394
19 2.50e-02 -2.50E-02 5.00E-03 477.969502 1911.878008 7647.512032 17206.90207 30590.04813| 153.2903108 613.1612433 2452.644973 5518.45119 9810.579893)
20 5.00E-02 -2.50E-02 5.00E-03( 451.8037023 1807.214811 7228.859246 16264.9333 28915.43698| 122.6034548 490.4138192 15961.655277 4413.724373 7846.621107)

-
&
o

7 &lE, EEERRE, FRE=128 (wbb = 0.15) REAER.

SA—HLEKE

Excel 7 #F COMSOL HIBEEMMNEBEN —HEM=$2K. B2, AT
A R EIEIMENE] Excel, H Excel tha] B FIX IR OIELE.
f£ busbar_tutorial I fEH—MEH Excel £#|—%2E, WTHAR:

oL
BEEEITERE
o 2x W

stem viot (1

2 E AT AR A E] Excel FEAERSE R . AITE
Excel TIERFEIE— AR

b eizpa e
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£ COMSOL gt XK TR B —H LB SHRH. WHES, SFERH
i e COMSOL 5.3a
EeEE- P osm  HSEmET - . \—
- EReERE  MELE S EE 7T =
° o : —peE = eEmER
HimrE B se S#- | F HEmE
e #lEs —Ee A 4 (pod)

ApL—nl, XERAE-P—4%2E. ARFEPZEE, TA—1%
EE, AEPATNESAZE Excel (ETUHTIEI.

g —enmey |2 |
e —Ea 4

o

h=E1

TE Excel FEIELE

s2aE
EE B

FEHINIEFER, ATLUFRMPLLERFIENSA, UBLE—$H2EE5% %
B. AUEHIRR T SANBERREINESEERSE. 5EE, BEBIRELR
SA, BEA Exce ZERHFARER. FRKEAMBEZRERENFSAKEN
WENNVE. X TAZHELE, ERASKEDE®E. JLUEEERHE—
BN E. FRRIAMRESINKRZERN TR

extern ‘IJIHIE (x)
0. 005 294. 0476 A TR (K)
0.01 296. 2415
0.0z 30z.6824)  *° -
0.03 312. 6561 325
0. 04 325, 4664| 320
T 315
g5 310 X
™ 305 S
200 _,/,;.(/ = AR E
295 - e
280 T T T 1
u} 0.01 0.02 0.03 0.04
extern_Vtot (V)

20|



REFAR BN F3R4%

BRFENSLNRE A BNESR, FEREREFE MPH 3. ATER
BERGIETNERXE, BUEEAZFEAZE.

1 7£ Excel {3 % COMSOL, £ COMSOL Backstage fiEH, 2{HfR
Fird B HERSEA B REBEXHREFE COMSOL R5IEIMUAL
=)

2 EFETRIRTF Excel BFRE, EXHRBIEZERE.

3 MAEEALUES Excel, SRR EEI%M COMSOL #HE .

FIFF SRR BN TR

HREEFE Excel BFREPEIET —H COMSOL RAMHERE, HREMX
f, A LAEFFT XA Excel 30, HEFHEE.

1 BE) Excel, FJFERGFELFMETRIENE 2 SHRENEF.
2 7£ Excel M {38 Hi%E COMSOL, £ COMSOL Backstage fiE/H, BEHFT
FEH e FIEFFTFHEEN = .

DA BT AREAE Excel RUIFEAREL
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£ VBA SLILE R

FF Visual Basic for Application (VBA) f&A]UE Excel TIERBPEREGS,
AILASEERE T1ERF COMSOL =8 > BT B R 1E. Hlan, AILA4ER—
M ROSKBNEU ERERIE: EFHEAMSE, TER, HEILERPEHN
#ZR

BEXE%EE, 152 LiveLink for Excel User’ s Guide Manual, Al L
FTF X H busbar_llexcel.xlsm, A[FEER COMSOL Multiphysics %2k
BETHXHk applications/LiveLink for_Excel/Tutorials mn
HENTZ -

22|



SRR

57 LiveLink™ for Excel®, G MURHAMIHE T ARG RAFROATRLR M
COMSOL bt Excel #§ COMSOL M Ti-f IR S AR S T BT
WS EHR BN TR, GAIRE FENEERoE— T EHhE
COMSOL Desktop A1 4 rivfse F ) F P52 XML EE o

ATH, FHENRESENERER T NMERFERTFREPHEESH
B COMSOL #RERER. REINE—MBI B RONAMEREXSHR
B. FHOWRNAEREMBTFYEEBNEEREEPSL; XPEM
HRERRE. &E, BREEINTMEFRIESEEIES COMSOL ##}
==

MNEREXHHRSHRE

AT, BREAETRETHEENEERREMASE.

x: AEFEANSHYRRIRE FREPOEREERRBY R 2R E— 18
id, MRBMRRE P RTEMEAS . BIRATHRRMRMEIERTR
M2 X EBTTHE .

& E C
1 thermal conductivity (4/m/K) density (1b/in" X
2 |Copper 400 3. 14E-01
5 |Titanium 10 1. T9E-01
4 |4 lumirnum 150 9. ThE-0Z2
5 |5teel &0 2. 82E-01
[~

1 251 Excel, ¥TH {4 busbar_llexcel data.xlsx, BENiZ{iZF COMSOL
Multiphysics Z3cERETEAISCHER:
applications/LivelLink_for_Excel/Tutorials,

2 REGEEMAEMENYIERMSEEX N TERME . XEMRBEEIRS
R, BE. BEAR. ANTRERMBSE. BT RESBRSKA b/in’,
Hithr A EIMER A ST B .

A E C ] E F
1 | .Ithermal conductivity (W/m/K) density {1b/in"iCp (J/ke/ERelative permittivisigma (S/m)
2 |Copper 400 3. 14E-01 380 1 6. OUE+0T
3 |Titanium 10 1. T9E-01 700 1 7. ¢0E+03
4 |Alumirm 150 5. TRE-02 900 1 3. BOE+OT
5 |Steel 50 2. 8ZE-01 450 1 4. OUE+06
4]
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3 £ COMSOL 5.3a ItI~, #if o REFTFRE - MR FHXIEE,

O Settings - Material Export ‘ilﬂ_hj

Field Dependent Data |Material Properties

[[]Sheet contains field dependent data

Field varisble nans range Assigned model imput: |Absolute Fressure, ph

Unit [Fa]

Instructions
@ Field warigble name range: Select the cell with the name of the field variable

@ Azzigned model input: Select a walid model imput to assign to the field wariable Edit the unit to match the nnit in the Exe

Instructions
@ Sheet contains field dependent data: Select this option to export properties that depend om a warisble, e g temperature

@ Metericl properties: Configure the sxport of the material properties

ARBEMIEED, BUNERFTESENVANES. XEHLZFTEERH
SMRUEMS COMSOL IRZIR B M RBERMHT .
SERXKRBTELEEFNEEFERT, BUUEREHSEE T8
BV RIEN, FIEE. EMHRIESEH, TUEIEMHEVNAEE.
4 EIGAXREIRTE, HRBUHEH THERESGABEIE, REHAMHNER
‘I‘iﬁﬁo
5 RHEBERGIMHZIRNBTR, LHHRBARERXAES B
SEE (FH) %4
6 EFETEHETH A2:AS SEE, BHHE.

7 BEEFEBMRIRNBATRE, RTEMARERXAEANRER (5)
%

24 |



8 EEEE BL.Fl, BEHMHIE.
' Settings - Material Export @

Field Dependent Data | Material Properties |

Data range
Materizl names range: AZA5 E Copper. Titanium, Aluminum, Steel

Froperty names range: B1FI E

NEXLBEMHEMHBMRBENRTIL, BREAXLRFRETIY
BB MM AR COMSOL &B1%.

9 MERBMIRE R P 1%ERF thermal conductivity (W/m/K), REEERE
M (ST Bafi) %3k EJF Basic Properties.

10 %£#% Thermal conductivity [W/(m*K)], REETIEIR.

Waterial property settings

Name Type Urit Range Valid properties (SI Units)
thernal conductivity (W/im/K) WKy _ -~ Resistivity - res [ohm’m] -

- Scatterng coefficient - sigma$ [1/m
Seebeck coefficient -s [V/K]

Cp WAa/K) D1 -~ Speed of sound - cp [m/s]
" "~ - Storage - S [1/Pa]
Relati it E1 Aa
eaiive pemitity sian Surface emissivty - epsion rad [1]
sigma (S/m) F1 ® Themal conductivity - k [W./{m*K)] [

- Young's modulus - E [Pa] |i|
Electrochemistry
(- Blactromagnetic Modsls
U T — 3

density (b/in"3)

Unit: WHmK)

ARFFRSHFRRERMNEE B RERZERBRALE.

1l |AEMBZFRTIFIEZE density (Ib/in”3), REMBREME (ST £iL) FI%
% #% Density [kg/m”3].

WRELIEFPREEX S ST BLH, WEEREMBIER AL

L ERYBMTIRTHHE B REE, BA 1b/in"3,

alid properties (S| Units)

= Density - tho [kg/m™3] -

- Diffusion coefficient - D [m™2/5]

- Dynamic viscosity - mu [Pa’s]

- Hlectrical conductivity - sigma [S/m]
- Electron mobility - mue [m™2/(V"s)]
- Bxtinction coefficient - betaR [1/m]
- Frequency factor - alpha [1/g]

- Heat capacity at constant pressure
- lgotropic structural loss factor - eta s
- Mass flux - Mf ka/im™27s)] =
] ¢

Unit: Ib/in™3

B BRI B AR L 25 B T3R8 FR A HU3R
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UXFITHLMHBEESLSE 8 M1 9. RIFEBTREFAREML:

BAEER BREM (I 8f7) Eafy

Cp (1/(kg*K)) BERE V/(ke*K)] J(kg*K)
Relative permittivity FAXS B (1] 1

sigma (S/m) S [S/m] S/m

HENBEEEFENS, sERERBERE—SPFTLER—1EKR
FRICo

it Fropats

Data range
Material names range: AZAT Copper, Titanium, Aluminum, Steel

Property names range: B1:F1

Material property settings

Valid properties (Sl Units)

Density - tho [kg/m™3] IS
Diffusion coefficient - D [m”2/5]
Dynamic viscosity - mu [Pa’s]
Blectrical conductivity - sigma [S/m]
Electron mobility - mue [m™2/(W"s)}
Extinction coefficient - betaR [1/m]
Frequency factor - alpha [1/3]

Heat capacity at constant pressure
lsotropic structural loss factor - eta s
Mass flux - Mf feg/(m™27s)] -
[ i 3

Unit: S/m

MName Type Unit Range
themmal conductivity (W/m/K) |thermal W/AmMK) B1
density {b/in"3) densty  |lbAn™3 | C1
Co W/kg/K) Jkg'K) | D1
Relative pemittivity relpemit__. | 1 E1

heatcap...

Assign

sigma (5/m)

Instructions
+ Material names range: Select column with material names

+ Property names range: Select row with material property names

+ Material property settings: Assign valid properties and units.

Instuctions
@ Sheet contains field dependent data: Select this option to export properties that depend on & variable, e.g. temperature.

+ Material properties: Configure the export of the material properties.

26|



5B EREURERE, HRAXNIEE.
AERNESTERTE LRIRPHME S THR 2 REE.

A B c D B
1 thernal conductivity (W/n/E) density (1b/in"iCp (J/ks/K.Relative permittivisigma (5/m)
2 Copper J 400 3. 14E-01 380 1 6. DOE+0T
3 |Titanium 10 1. T8E-01 TO0 1 7. 40E+05
4 [Aluminum 150 5. TEE-02 00 1 3. BOE+0T
9 |Steel ] a0 2. B2E-01 430 1 4. DOE+06
=

XETRUFERRENMRESENES, BRHREERSHATRZER

BReEl. BRIEREHRENIEERERXLRE.
R LAE AR EREENER, AR ETSH.

MIZBEEEX R FHIRE

AVEFHREEXMHSHIRE, BREXXBEEEEX AR TR IELE
HIiZEEE. BRMIZEEN N T COMSOL AR iR RGN, sAHKE

BIEIREIVRRE . RE. URIRREWIER. S0 COMSOL Multiphysics

Reference Manual I About Model Inputs ZT5, FKREFRIRE I A TS

Ko
A POE R AR BRENEREL A S EM BT,

E AEREANSHIRRREEERTRETNEER AL ERIRS
Wm—3, MHEMERRER—T, BEFEEDEIENREMERZRNZI BT

. FABRRENIEFEIE 1.

A

E

—

Water, liguid

T (K

273,15
278.15
283.15
288.15
293.15

=1 O 51 W= 2 [

1 f£HFFE busbar_1lexcel data.xlsx ®, #ZE T{E#E Water,

eta (Paks)

0.0017915
0. 0015356
0.0013248
0.0011516

0. 0010033

liquid, HAEE—ERKIMBRBHEN, WHISHE. BERAE. U
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ARG ERE. BTREPHEELEN N TREEEM 273.15 KF|
518.15 Ko

E C D E
1 Water, liguid

T (K) eta (Paks) Cp rho ke (F/ (n*K))

.

2 (I/ Qeg#E))  (kg/n"3)

3 273.15 0.0017915 4216, 2779 1003, 3209 0. 59R23
4 278.15  0.0015356 4206, 3543 1003, 0467 0. 5642
3 283.19  0.0013248 4198, 8544 1002, 0375 0. 57614
6 288.15 0.0011516 4192, 27 1000. 8935 0. 53541
7 2935.15  0.00100%3 4156, 91581 999. 151 0. 59423
3 298.15 0. 00089255 4182, 7412 998, 2024 0. 60261
9 303.15 0. 00079641 4179, BET1 996. A58 0. 1055
10 308.15 0. 00071689 4177, 5892 994. 5755 0. 61807
11 315.15 0. 00065064 4176, 4663 993. 1619 0. BZ516
12 318.15  0.0005949 4176, 2226 991. 2152 0. 63184
13 3235.15 0. 00054741 4176, 7979 989. 1356 0. 6381
14 328.15 0. 00050633 4178, 1371 986. 5235 0. 64596
15 335.19  0.0004704 4150, 1909 984. 5792 0. 54942

2 £ COMSOL 5.3 it R R HRE ¢ FTHIRE - MHSHNEE.
3 wipEXERTUE, #Eh IEREHEXEEE.

4 PHEEFEXGRENETKTE, PHHREBRFEEREESERN
SERE (F) =1, BRIESHN A2, BlERELE.

28 |



5 T—%, KRENTER EAERXWERB A ERRMRR/ATIRS, ©

1% Temperature, T,

.
{3 Settings - Material Export (L% o

Fisld Dependent Data |Material Properties)

[7] Sheet contains field dependent data
Field wariable szetiings

Field wariable name range: A2 E] Azsigned model input: |Temperature, T -

Unit: K [E]

Instructions
v Field wariable name range: Select the cell with the name of the field wariable

o/  hssigned model imput: Select a valid medel input to assign te the fizld varisble. Edit the umit to match the wnit in the Enc

Instructions
+  Sheet contains field dependent data! Select this option to export properties that depend on a variable, = g tempersture

@ Material properties: Configwre the export of the material properties.

E MRETEFDEFENEIERZRR ST BUFIEN, NHEEEHBALS
B,

SRELRAYRFRESZENERFE « B, TS RESZTENE
HHAERERENIE.

6 mMEHREMTIE, HEMHNESHRE.
7 RAEBAIEFE SR B RNEAT, SEMNRICERREBEGNNE
() &4

8 HEIIEEFH AL, BEHHE.

9 #riR, HFBBUBHRMBETHE, RHEBERFEEREELSNKNER (5)
2.

10 1% B2:E2, SBHHE.
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XLBUNETEMNBEREENRES, BERZREMNW AWM
COMSOL B4,

I MR B MR B RARHIERE eta (Pa*s), REHEBREM (SI BfL) 7%
/1, EJF Basic Properties.

2 %% Dynamic Viscosity [Pa*s], BHEIR.
Field Tependent Date| Material Froperties |

Data range

Mot v rmge. R ] veier, 1iguia
Property names range:  BZ:EZ

Materisl property settings

Valid properties (ST Units)

Tnit Range Constant

Extinetion coefficient = bet »
- Frequency factor — alpha [1f
~Heat capacity at comstant pr

Isotropic structural less fa
~Mass £lux - ME [ke/ (m"2%s)]
hssign ~Mean molar mazz - Mn [ke/moll
Fermeability - kappa [n2]
~Poissen’ s ratio - mu [1]

~Porosity - epsilon [1]
Ratio of specific heats = ga _

e e B

Cp UV Qegi))
vho Usg/n’3) 2
kO (D)

Instructions

Material names range: Select column with material names
&
+"  FProperty names range: Select row with material property names

@ Materisl property settings: Assign walid properties and units

ARRARFHFRRERENEE S RERERRE.
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BESSE 115 12 DEF TSRS, RRTRREFEREL:

BHEER

BREM (S #8f)

By

Cp (J/(kg*K))

rho(kg/m~3)
k (W/(m*K))

Heat capacity at constant pressure

[J/(kg*K)]
Density [kg/m*3]

Thermal conductivity [W/(m*K)]

kg/m~*3

J/(kg*K)

W/(m*K)

HENREMSEETER, SERERPERE—SFUER—1MEHR

FRigo

{3 Settings - Material Export

? |

Data rangs
Material names range: Al
Property names rangs:  B2:EZ

Material property setlings

Field Dependent Data | Material Froperties

E Hater, liguid
(E]

Cp (I/ (kg#K)) [heate... |Jf (kgtK) 02
rho (kgfn'3) |demsity kgfn'3  |DZ
k(8 (#E))  therm... B/ (E) |E2

Type  lUnit  Kangs  Comstant

et R
[&]

Instructions

+"  Material names range! Select column with material names.
o/  FProperty names range: Select row with material property names

o Material property settings: Assigm valid properties and mits

Flectron mobility = mue [m'2
Extinction coefficient - bet
Frequency factor — slpha [1/
Heat capacity at constant pr
Isotropic structursl loss fa
Mass flwc - ME [kef (o 2s)]

Mean molar mass — Mo [ke/mol

Berneability - kapps [n'2]
Bimmant m mnbin w41

Instructions

W/ Shest contsins field dependent datsl Selact thiz option to sxpert properties that depend om & varisble, e 5 temperature.

o/ Materisl properties: Configure the export of the material properties

A B Constant IFERFEBMSH N EL. NTEHSEH, £EMR
MEE PR EE M EMN A TRERE .

UBTHERFRE, FRAMNEE.
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5ERAAEM I RRMEMERATE LR R T R,

4 E C D E

o
1 Water, liquid‘ | < <
T (K3 eta (Paks) rho ke (W/ (n*E))

Cp
(J/ (kKD ) (kg/n"3)

2

3 273.15  0.0017915 4216, 2779 1003, 3209 0. 55623
4 278.18 0.0015356 4206, 8543 1003. 0467 0. OBR4Z
] 285.15 0.0013248 4133, 3544 1002, 0375 0.57614
] 288.15 0.00115168 4192, 27 1000. 8935 0. 58541
7 293.15  0.00100%3 4136, 9181 999. 6151 0. 59423
g 298.15 0. 00089255 4182, 7412 998, 2024 0. BOZ61
9 303.15 0. 00079641 4179, 6571 996. 5558 0. 61055
10 308.15 0. 00071689 4177, BE%Z 994. 9755 0. B1E0T
11 315.15 0. 00065064 4176, 4663 993. 1615 0. 62516
12 318.15 0.0005949 4176, 2226 991. 2152 0. 63184
13 325.15 0. 00054741 4176, 7979 989. 1356 0. 6381
14 328.15 0. 00050638 4178. 1371 986. 9235 0. B4:396
15 335.15  0.0004704 4130, 1909 984. H792 0. 64942

SRS

RELEXTHERERTFRETNEEAMHSERE, BUUKRESHRK
— PETHIM R EE

1 REIMH TEH.

2 BEHBFRIEPEENEIRESIE—MEE, EMRSEASRE ] &
. MRk EE COMSOL Multiphysics JRE52, X MREL AFEEI—
T, BT 1MREMRESR .

3 EREMBET O, XIEE AP ARSI ARSI % .comsol /v53a/materials.
4 EXHBPBAMKENETR, ANFIA#A My_Materials, $HR%E.

5 IMFEHNHLE) Water, liquid T,

6 ERMREAMEIRIEOIERES, S2EMm (J) &,

7 EITAMRMREE O, X% My_Materials.mph, SH#TH.

T—REBE) COMSOL Desktop B, JF<{FEH .comsol/v53a/materials H1
REHHTE S BRI E R R B 2g.
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£ COMSOL Desktop® iz s45l

REBCROET —MHPEXNMRE, PERHA I COMSOL Desktop
hEEEAXEREN.

1 25 COMSOL Desktops
2 168 B MEE SIS,

3 EERSHEEST=4% W

4 BEER M.

5 EMRLIIES, SoEnEmE E.

A BM—FERMRNTTERERREXXAEPRAMB AR
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6 RARBIMA Of TR, EF Water, liquid,

B
IRE EN A HH 49E5 R Bx &% FRTR

*Z*"I‘ JII/— #El: Water, liquid

Untitled.mph - COMSOL Multiphysics

[i:lod
2% ER/E:
b iz SRR
b
b3 RERE
] » ¥ Ac/DC
b ERith SRR Bt
= =
b ER Bte F=ER Eld =12
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