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MIRAEH “OrikgmiRat” B, SR LR WHWME AEEM LR, £ ‘U5
FHEAS T, BT ARS MBS RO . AREZER, 1
ZWE 187 K “TriEgmiRas i TR .

#wH

B R R AN 2 T AN, AT DU I Y i 4 A E LR E . 4%
FHBEE & 1A A AT

o GRHEHLAHLI R T RAAFR

o JniHHZH BRIk

o P BARRACE BN 4L A TE e T7 5.

o R RN BEE N RER
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o WINTARRR, Hh & 2t s L7 i BoR i SeA.

o E R E AME I FAE S LA T E DO Shift. Ctrl AT Alt 5 HABBE A5
LA gt . b, Al TS B — A HAME SuR A A A .

Settings v RX
MName: button1 =
Text: Compute

lcon: = compute 32 v + =
Size: Large =
Style: Flat =
Tooltip: Run simulation

Keyboard shortcut:  CTRL+5S

TR, DIREXARHL CE SONTIRERAZF D 1B E - S i B AR A L.
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BHFEIBITHWS
EFEEBITHI A AT LS 5 P i R SRR R AT . 2T B B i
BB LT, AZA%H AT Db A A S DA i & (A

o

» (Choose Commands to Run 5

b B Forms
I @ GUI Commands
4 [ Methods
method1
method2
b [ Libraries
4 & Model (root)
I () Global Definitions
I @ Component 1 (compl)
4 o Study 1
[= Stationary
Edit Mode Run Plot Set Value Show
Show as Dialog Import File Enable Disable

" Command lcon | Arguments
Compute Study 1

Plot Electric Potential (ec)
Plot Temperature (ht)
method2

form1/graphics1
form1/graphics1

0| ] @] | n

b BE -

TR, IR X e T AT RE S O, HESRBRESTHRGSE, #AA
ATHIRM IR, AR, IR A T AT E ZEE, HSILE 84
T “EIETHER” . 5136 LN “FE HguiEds” 5 307 T “RA%T DA
M 318 i) “ T AR,

BUE A A, A DEEFRERAT A& hik B g AR R i ) . SRE R
T gmiEae i N 7 HEAN R BRI, B R T S IR IR B AR R 4.
1E B, JUEHT ST IR AIRAS, TG BIT s i R o, s
A7 07 LK LT A 2 W I 2 a2 e 4 . B g T DL I — A 2 SR AKX
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WSR2 L. BT RE TS, BIF 2 B ShBb e 2B M B App B
X B K5 Ao

» (Choose Commands to Run B

b B Forms
I @ GUI Commands
I [y Methods
b [ Libraries
4 & Model (root)
I () Global Definitions
4 |§ Component 1 (comp1)
[ = Definitions
I» \)\ Geometry 1
I 5z& Materials
[ }_ Electric Currents (ec)

=¢ EditNode & Run Plot Set Value Show
Show as Dialog Import File Enable Disable

R AERELA G Z AT HPUTIHR LM G<  CrlIE @ fT ik 1%
) o LR LA A SRR R IR R LT o I A &t 2 LAIRIFE
7 MRS, 2R 5 FR R R

¢ B A T R i B BRRL RS P TR S I 2000 i & ARAR T S0
. ARG L i B

=

. 2

- BEMH

. B

- BRNNEE

IN <

W)

« B

Fefrh (NERMSERS) FEET, B, SRS HATITE T4
A RIREIA G, RSB
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AN /RplRomiEd R pmT” QMR R B w1 M a2 A
HA NP SRES]: EPR 1 MRERRE .

+ Choose Commands to Run b

b B Forms
I @ GUI Commands
b [ Libraries
4 & Model (root)

I () Global Definitions

I @ Component 1 (compl)

4 o Study 1

[= Stationary
I [fre Solver Configurations

4 ([ Results

I &2 Derived Values

Edit Mode Run Plot Set Value Show
Show as Dialog Import File Enable Disable

L
Command lcon | Arguments
Compute Study 1 =
Plot Temperature (ht) form1/graphics1
M-

LR Em A —MEJT forml /graphicsi.

%
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" ’
Command lcon Arguments ' Edit Argument X
Compute Study 1 4 g Forms
Iot Temperature (ht) - form/graphics1 4 [*] form1

graphics]

1 =% .'El - [

Edit Argument

E‘ Use as Argument
Selected argument:
[&] graphics1
oK Cancel

BIERE B IR A 5] FHEEX R, 7 E A LR BV form1/graphics2,
form3/graphicst % . IR AT ERFE MR R, BIU graphicst, WEHZHL T
TEMM R

B a2 AT A N 2, oI a2 P23 N7 1 BB . TR IR
1.
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7 it giE.

w Choose Commands to Run B
b B Forms

I @ GUI Commands

b [ Libraries

4 < Model (root)

I () Global Definitions
I @ Component 1 (compl)
4 o Study 1
[= Stationary
I [fre Solver Configurations

4 ([ Results

I &2 Derived Values

Edit Mode Run Plot Set Value Show
Show as Dialog Import File Enable Disable

L
Command lcon| Arguments

Compute Study 1
Plot Temperature (ht)
Plot Electric Potential (ec) form1/graphics1

form1/graphics1

‘ Convert to Method
‘ Convert to Form Method
‘ Convert to Local Method

FF e

i YT RBIEE RT LTI —H 7 i

L
Command lcon| Arguments
method1 B

b FEL7
e
I = o5

Position and Size

Appearance

“ITE G

171



BRA, S ART LA 5 B ol e B R B vk e 4 PR R A T i R 1) 4 2
RIS G R TT %

J7iE AT LU FIR BT i & 3 810 b A 2 A BT, i R .
methodl X

model.study("=tdl").runi);
useGrophics(model.result("pg2”), "forml/graphics1");
useGrophics(model.result("pgl”), "forml/graphics2");

A F, B—17:

model.study(“std1”).run()
IBATR RT3 —M T stdt CGE— NS RUFROABRSE 1, BRIEH P F3h 30
PRSI Y A B8 AT ANEE =47

useGraphics(model.result(“pg2”), “formi/graphicsi”);
useGraphics(model.result(“pg1”), “formi/graphics2”);

S AME N B 51 useGraphics KBRS T2 K 2H pg1 Al pg2 21K,
TEARGI Y, IR K] 53 ) B E PN AR ETEX S, Bl graphicst Al

graphics2.

ARITEMEZEL, WS HE 181 T “JrikgmiEs:”

72|



RESHNEZENE

BEMEW LRGN ESY. REMBEET G SR SHAAERNE. 1A,
BB AEIE T T i EHAE VT DS R R RO GE 2 S 106 70 o IR
AT AR S EN 775 R AR B 2 751

» (Choose Commands to Run

4 < Model (root)
4 () Global Definitions
4 pP; Parameters 1

~cha

=

2.5 Activation energy (E)

=5 Frequency factor (A)

2.5 Thermal conductivity (ke)

8.5 Diffusion coefficient (Diff)

8.5 QOverall heat-transfer coefficient (Uk)
8.5 Heat of reaction (dHnx)

2.5 |nlet temperature (T0)

Edit Mode Run Plot

Set Value Show

Show as Dialog Import File Enable Disable

" Command lcon

Set E of Parameters 1 £ d

Set ke of Parameters 1 £ d

Set dHrx of Parameters 1 £ d

Set str of String 7
=

Arguments
75352

# |0.559

-84666
arp

U T AT I TR RSAT H R 3R AE PP 81, T DA 2R R U7 IRk

Tk

SRR AT

R E I R T R R . Al AT NS B R R B
mv,TUHE%%$%ﬁﬁﬁﬁ$ S AR A B AR TERE A & o fEIXA
FOLR, R HOR DO TR G, A AR R BTy, IR R

HINo
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AU RBREBITHGaAE T EHE RS, TEERTHER “form3”
2 AL B 2 7 5

+ Choose Commands to Run

4 B Forms
D form1
D form2
D form3

I @ GUI Commands
b [ Libraries
[ < Model (root)

=# Edit Node Run Plot Set Value I:l Show
Show as Dialog Import File Enable Disable

L
Command lcon | Arguments
Show form3 I:l

Ui 24 O B R B A PR ORI, R 4 5 1R A0t FH i) L

KRB B R AR HE
LA B AXEE AT, W IR REET K& P e Z BRI R .
TEERHAR “form2” B AR IERE iy 2 AL HLA R B Bl .

~dh

+ Choose Commands to Run 5

4 B Forms
D form1
D form2

I @ GUI Commands
b [ Libraries
[ < Model (root)

=# Edit Node Run Plot Set Value I:l Show
[Z] Show as Dialeg Import File Enable Disable

L
Command lcon | Arguments
Show forma2 as dialog
-5 . i
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WXL E, 1R App LA I KR S0 BT form2 LA R X EAE

3 Help X

You are running version 2.1
of this application. For help
please call 123-436-72830.

OK

ABIH ) form2 B AL — DN SCARRRZEN SR — AL, R BIR .

@ Preview Dform‘l ch.-mg % Sett nas -1 X
Y , Button )
You are running version 2.1 E MName: button1 =
o o
i lcon: MNone - +
oK E Size: Small -
Style: Raised -
____________________ Tooltip:

Keyboard shortcut:
|- Choose Commands to Run o
~ Dialog Actions

Close dialog
Store changes

EREE L, SHERESEA G5 A RIEHE

o« RHIXIEHE

© FHEEHK

FE LG, SRAMHEME R FMEAL T fhRAS . TR AT UG DR AE B0 o sE 42 LI G
Ml form2 & 1. BT form2 NSRS HA, BIC KL AEERE L
HE

P AR T RE H5 A ORIR B X T AE B A i

£ Sail SHEIESNE

e 5K P X TEAE A7 fifs B 04
U R PHXS TEHE

37 FH B
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XS EHEAE 5 P 2 i PR AR AT HAt 7 55 App #EAT A8 HL.

L I T I A At T U R P AR N B, T AR R PR B T L (AR S B 1
G, SRR A O, R AETERIAT 2R i AL B A, AR P

Settings = L8
MName: form1 =
Title: Form 1

lcon: Default ~| |+

Show in Madel Builder
I Size
I Margins

¥ Dialog Settings

Store changes: [ On request - |
[] Resizable ~ On request |
Vertically scr|| Immediately "

¥ Sketch Grid

R IE PR EBGATUE RS, AEXIEAE P il “miE” $l (ESRIU%HD
AT, FPHEZAAGHE P AR R A . RHEAE T RHKRE
P P A UL AR AE . A R RS BRI T, U AR TR HE B ) AR
SOLBIEET, RS AEXTIEHESARAT TN th A2 k.

AR RERS G, RPN AR R BIRSN% . M, WRAThE, &
R MBER PN R X R B N TR SR, DDA
QIR . IERIFIR B 2% 1R N R AHE B A BKAT W E AT, JF HIH 5%
T ENEEIETE .
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¥ Appearance

Text color: Inherit =
Background color: Default =
Font: Default font =
Font size: Default size v pt
[] Bold
[] Italic

State
Visible
Enabled

20 HEXS R [ e AR RS
N R RIEZEEA, W PUEDRE 72 i 2 sk . K2 Bk
X RIS E AR E, HAB R RS oAbkl fln, HA
HEXT R
ELI BT AL HE 0 $2H mHLA 3 Bt RAN 2 B ORAE IEAE IS AT B App FI P St
. QISR E AEEHERI R P RAGHEE M “ K", BRI FRHAxS
ZHOR & W] N B 7k AT 8 . B, 1?;%&#4\%/7\3‘5%
enabled_or disabled F T#fiiE —14&# N button3d HIIZHIK “EBH” / “B
B ORES . ERXAEGLT, AT LU ] BAR J7 S A RS -
setFormObjectEnabled (“button3”, enabled_or_disabled);
FRE, A
setFormObjectVisible (“button3”, visible_or_not);
A LA#EAf /R AR & visible_or_not fail S 75 m) A P s 1440
AREZELE, SN 353 WK “GUI AKX IE” Fl Application

Programming Guide.

Fi7

B G AR G S A BN A FK, W1 graphicsi. graphics2 %5, IX
e PR T 5 RS SRR IR T v 2 7 A1 A R BEAERRE (PR
e FEES %, FEEH LI iE: formi/graphics2. form3/graphicst 2.
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R BT P A I8

FEEIER GUBEE B 1, AT DA T80 BT A IR K i B EAE BRAS OL R
R 2 EA B . T DL FARIREOW T AR T B R AT IR . AR R Y
EIHCAFAERE, WAEEE) App I £ BoR AR i RALRBOR . T ISR TR
TR VR B BB B .

Settings LA 2%
Graphics

Mame:  graphics] 5
Zoom to extents on first plot

¥ Source for Initial Graphics Content

4 & Model (root)

I @ Component 1 (compl)

4 [ Results
Nl Electric Potential (ec)
W@ Electric Field Norm (ec)
Iﬁ Temperature (ht)
VB Isothermal Contours (ht)
V@ Current Density

Use as Source %, Clear Source Edit Node

Selected source:

VB Temperature (ht)

PREERL BT mibh, ROEvT D IZE . 8. T LS P T i i e iR .
W SR EER R & O RN EHE S, AT DA OR H AR B & 1 2 —
MEEBRBEAMRR (FREIE RN o FEERTEAR H ORGSR R R
SR SR .

FERIGE ETE AR HIVR T 7 AR T, i b B IS0 SRR B LR HE AT DL K
X GEAT AT, AT A AT DL B TRy S PR 22 B DR AR 3R A A A A 1 3L PE B
B, &%, AXREZELE, HSE 93 1M “HUERE”.
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KB R BB & H RIS 5 LR 18

o A bmEEER, MEdrEE.

o WE CHEZEE B,

o I I 32 A T R C R R BRI € K 1 B = A o R 11 B (B AT AR T
~ Appearance

lcon: o logo_graphics.png - |4+| B
Background for 2D plots

Color: Use default -
Background for 3D plots

Top color: Use default =

Bottom color: Use default =
State

Visible

Enabled

SEAh, RE TSRS T RE B R R A S RS LT . AREZ
fEE, WS IEE 77 TR “ TSGR AR R A E AT IR
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L Untitled.mph - Electrical Heating in a Bushar - O x

Length: 9 cm

Width: 5 cm >'5\ —

Applied voltage: 20 my Geametry Compute

Temperature: 3304 K

Surface: Current density norm (Nmn:)
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FEAZAN S5 1 i & 7 SR FH I A e b, BT A SO e B8 1 AR B 2 24
KX <. T ERIR I a2 P 8185 — N T 4T BT X B A 4 1 i

%,
» (Choose Commands to Run 5

b B Forms
4 @ GUI Commands
3 File Commands
- [‘u Graphics Commands
Zoom Extents
‘[ Zoom to Selection
[@ Reset Current View
= SceneLight
@ Environment Reflections
[8] Show Skybox
[#2 Rotate Environment
[ Transparency
B0 Orthographic Projection
@ Print
IR Select All
§ Clear Selection
% Show Selection Colors
220 Show Material Color and Texture

Edit Mode P Run Plot Set Value Show
Show as Dialog Import File Enable Disable

L
Command lcon | Arguments
Print El form1/graphics1

T ) B & 4
N € (PN
- MR RO T I
EEL A
L KMEERMEEE RS App KA. BSSIE 88 T “Hl
K
. HEN
- AR GTFFEEHD .
. &Y
L UMEYIRERE TR
. THY
- REIERE CSENBRRD .
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- JEFEAR B
. THRRIEE

- TRERPTA X BRI

o BRIEFHG

- JA S EE AT AL T RE .

o BaARBGmaE

- JE MR BRI SO P ARG D R .

TR, HrP VR 2 ar AR ME R TR RO MR TR ES 05
gy “EETHEAL” —75.

RIS

T DLESR AR B eh S G658, AT LI 98 BT U QI . 76
i, B AERARR R R T T SR, B T O BB
BB, IR R

Settings -

= Compute

Label: Time Dependent

I Study Settings

¥ Results While Solving

Plot
Plot group: | Velocity (spf) -| (34

Update at: Time steps taken by solver -

Probes: All =

Update at: | Time steps taken by solver -
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BTN — M N B sleep ¥EMT757%, DAMELAEDI#H Bor At SRR KR 2
A e R R AR . AN G ARG )E, R EIFR.

»
Command lcon | Arguments

Plot Mesh 1 form1/graphics1
Plot Velocity (spf) form1/graphics1
sleepABit @

Compute Study 1 =

t Rl

FEARFIF, sleepABit JiiEM & —474CHS .

sleep(1000); // sleep for 1000 ms
HX sleep HEMIHEZAEE, 1ES LA 358 T “sleep” s

£ Bk an & P o, SplmBRE & (ETHERT T ar & L AT. ARl DR AE SR AR I 7
H, EBXT R AT UL R L

ERZAERTR

HTAEIEAT App [°1 6 BT REAAAE AR AR BRI, BRIk, MOS8/ i A 1 1
XSG o XAEAT AT OR App A BRI AT HE. thoh, dn R EIFE Web I
YLE IEAT App, T REXT T EE X SRBCE IS A — LM IR . AS[R] B
fE BRAIER G S Web W A 4L A4 AT PR 1 o

ST, ANTRIZE F P S 24 R A (] PR TR0 A R A AS [ BT 5 B o
U1, form1/graphics1 5 form2/graphics2 FRM NN ETEXT % B4k,
WR—ANEERZHETFRE S W 276 1) “FEB7) &, WEHIZT
R BT R AS R BT Ao

BAE App TRV ZAFEME, G ULEIEZHL . TT - H e B ik 4480 45
EATTAT LAZ: i) B AL 53R B S i) Al — BT B

WA T B 7ok ke i, AT LMEH useGraphics ik, K45 ik
KB ZEE, HSIE 181 T “ITiEmEes” .

183



PR RIS 3L T A /R A E B R — BT 5, AT S B D)2 181 4.

if (my_boolean) {
useGraphics(model.result(“pg1”), “formi/graphicsi”);
my_boolean=!my_boolean; // logical NOT to change between true and false
} else {
useGraphics(model.result(“pg2”), “formi/graphicsi”);
my_boolean=!my_boolean;

}

FREEXNRHAR
fen] LUE ) useGraphics J7i2kisBRIEITEXT RN 2, Biltn:
useGraphics(null, “/formi/graphicsi1”);

GITIETE R FE A form1 FHIETEXT B graphicst B

B TR

BT 78 P A B A A0 5 e 2R T DU R s ) T B SR A AR s [ 4
JERIAE, LRSI HIBE RV Mg, e 2B s, TAESHIA
Ao Flhn, LEEY mn] LLEREA R B .
FERTEN RRBEE TRy, G skl 2 B s BE TREAFREE
Mt E P B K. A o Moh, BEw] DUy ERRR/MITE R EIEF AL
KikI, PR EERET RN,

¥ Toolbar

Position: Above e
lcon size: Small e
Background color: White -

Standard toolbar
Include standard toolbar itermns: Default e
Place standard toolbar before custom items

Custom toolbar items

"
Mame lcon Text Tooltip
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R BUEERME. W E PR,

aaQ@- @@ Lrzzn ¢y @-@-@eaBB as

AREFHEZEL, HSWH 00 T “%EFE”,

22 20 g ETE 1A
B TR Y = Yees B T 5 ERIRE B A A EIYRR, b E R T AR A .
Qaa@~-E LrmeE=znm cr @EERO &8

W AT BT A A IR T B A T A, A T s R B N g 2 s n 2 B
JWLER, WFEMR.
EEFE QQ@-FlL-hken ¢y EENeEEO @8

JE I EE T AF x4l

e “THAE” 5y, S nT CATE B T HAL AP e il ek . 50T LUt F ek
TUTHEAIRAS ISR B A LR (D o JERT LUK TR 15
TR, FRININ RGN LA . T IR T4 RS DA B ML A P
TR, IXEEIMEHL B4

aea@~-@ Lk ¢ ENOEBBO @6 A==
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¥ Toolbar

Position: Above =
lcon size: Small =
Background color: Default =

Standard toolbar

Include standard toolbar itermns: Custom =
&, Zoom: Mormal =
<L~ Gotoview: Mormal -
" Rotate: Mormal -
= Select box: Hidden -
€ Deselect box: Hidden =
View: MNormal -
& Image: Mormal =

Place standard toolbar before custom items

Custom toolbar items

MName | lcon | Text Tooltip
geometry | Geometry
inlet - Inlet
outlet - Outlet
flow_field = Flow field

BEE
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3 Edit Custom Toolbar ltem

General  Choose commands to run

Name: outlet
Text: Outlet
lcon: mw select_boundaries.png
Tooltip: Outlet

Keyboard shorteut:  CTRL+C|
State

Visible
Enabled

oK

Cancel

3 Edit Custom Toolbar ltem

General Choose commands to run

I B Forms
b @ GUI Commands
bl Libraries
4 % Model (root)

b €% Global Definitions

4 @ Compenent 1 (compl)

4 = Definitions
4 "y, Selections

& Inlet
& Outiet
b wla View 1
Run [l Plot "7 SetValue | | Show [ Show asDialeg  ImpertFile () Enable
Disable
L3
Command lcon  Arguments
Plot Outlet form1/graphics1
S A #
oK Cancel

ST R 2 ) i S R B T B AR SR, AR 1%
WEDBEAWADER =R, AXREAFER, 1§55

318 L) “THAZ”,

EEYSIE ST
IL5E 65

¥

UL “HEAH” FIEE
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£ App IR TARH, SIHRBRAREILA (CUEH T =418 208 2470

& [ [ by 1z b2 ke

Go to Default View

SIS =k VN < P B 2 3 T w0 1 T 2 B o S e S
FETHEMH A . ST TIE SRS KA — N Eikhrid.
Lr-wleh ¢ @

Go to View 1

Go to View 5
Go to View 6

Reset Current View

Go to VX View
Go to ZV View
Go to ZX View

FERF R <

BT EE A MER SR, &F AN EEAREEIL TR SRS S AL
HE N App F B HIIRES

B
IR SR > B S AT BT A A RIIR, R LAE App SRS .

ranhics

Mame:  graphics] =
Zoom to extents on first plot

¥ Source for Initial Graphics Content

4 & Model (root)
I @ Component 1 (compl)
4 [ Results
Nl Electric Potential (ec)
W@ Electric Field Norm (ec)
VB Temperature (ht)
VB Isothermal Contours (ht)
V@ Current Density
- Export
fiZ Animation 1

@_‘Use as Source %, Clear Source =# Edit Node

Selected source:

[# Animation 1
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Settings ~ax
Button

Name: button3 =

Text: Play Anirmation

lcon: “LL animate_32.png - + &=
Size: Large =

Style: Flat =

Tooltip:

Keyboard shortcut:

+ Choose Commands to Run 5

4 [ Results

b 2% Derived Values

I E Tables

I* §@ Electric Potential (ec)
W@ Electric Field Norm (ec)
VB Temperature (ht)
VB Isothermal Contours (ht)
Current Density
Export
[ Animation 1

[

=¢ Edit Node » Run Plot Set Value Show
Show as Dialog Import File Enable Disable

L
Command lcon | Arguments
Export Animation 1 [= [form1/graphics1
-5 . i

] “RPET” B “HifES TR I,

[LT

Play
Animation

2y AL FAT LU BROAS L
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BT e o 19326
£ RRRIP KA |, O & LR T HEEIRIRMEURYE . L5 R LA
BRI, . 15 e AT . iln, RTCLE A > ' T
R ESIMZA T mR QPR F SRR £, R BIPR. BAh, R LLAIE
A LT B A% e 51 A B 3B o X LR 3R AT DAE B R R A AR b g B A

4 |§ Component1 (comp1)

4 = Definitions
[ Boundad &= Variables
b View 1 Functions 4
3 Geormetry 1
= Materials Selections b s Explicit
I 5= Solid Mech Probes ' ® Ball
/5 Mesh 1 M _
Physics Utilities r
[~ Study 1 Y . Box
b {E Results Monlocal Couplings Y| & Cylinder
Pairs ' & Union
Coordinate Systems r 'El= Intersection
]2. Infinite Element Domain 'El= Difference
Mg Perfectly Matched Layer % Complement
Shared Properties (BN Adjacent
Lo View 5 Color Selections
‘®  Show More Options... *3  Reset Colors from Theme
"u: Mode Group W Remove Selection Colors
E Group by Type |

BATLLL AL A RN, R IR EFENEH T SEIEFEmLl s
FE 8 B RS AE SR IBEIN), AT LB %A COMSOL Desktop 45 () I 3 11 b # ol

XL T, KRR BN,

MEOAFFESE AR R

o BJE, XL

FRo B IR Tz A ik B . MR, BB AR, BHFENT
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P A 3% AT e B R AT E SORT E A TR A 2 RS RIS R AR AR R e %

TR REE BN QIS ASRIKIA T (1) Bk F%

Model Builder ~ ®|| Settings -
= P EE-E S Explicit
4 & micromixer_app.mph (root) -
P e : Inlet Bound =
4 (i} Global Definitions peeey o oundanes =
F'L Parameters 1 ¥ Input Entities
£ Default Model Inputs
i Materials Geometric entity level: Boundary =
4 |§ Component1 (comp1) —
4 = Definitions ‘ [ &
2= Variables 1 o -
@ N

_I” Step 1 (step?)
4 g Selections
& Inlet Boundaries
& Outlet Boundaries
av Average 1 (aveop_inlet) [] All boundaries
av Average 2 (aveop_outlet)
[ Boundary System 1 {sys1)
b View 1 ¥ OQutput Entities
3 Geormnetry 1
b ags Materials Selected boundaries =
4 =% Laminar Flow (spf)
= Fluid Properties 1 ¥ Color

= Initial Values 1
= Wall1 Color:  None -

[] Group by continuous tangent

 Inlet
 Outlet 1
I 48 Transport of Diluted Species (tds)

TEE RN RSB L, K T NO R AR,

N Y mbviE v N

LA

ettings R

Label: Inlet1 E

¥ Boundary Selection

Selection: [ Inlet Boundaries v|

| 1Manua|

‘ All boundaries
Inlet Boundaries
Outlet Boundaries

TR, Br T FENET, R MFERF IR .

D)
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App TFR 7% 1 19 7

e 58 U B A B i ) LA s A% 51 B 2 1 B ke 35 SO VR ISR S ik g 5
X AT AT, R IR B 1 A R AR A s . B
RIEFEF UAE App FHHTACTL, (HEABSRRFESE  (FIandE T AR AOREE £
DU A B 7

] DUE R BT R KB R R eV App P B R T Bk 1
Stk £ EFIREIT, ARG S EN B RE R E TR R A
FHIEEERANS GORETE N R, 8 AT RERS L% 2t N S B BUR R 5t

0.1

0

-0.47]

-0.57]

-0.67]

FUP AT B R DL R 7 ARG FL 5 ELARAENS BT BT R EE & 11 Hh By,
B AR R BT R NS BRI 5 G 5 SR R AN LT SEAR G 55
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AT RELTRTIAEERELES, B EEEN SRR B, nr
ERR. e ERikFEHnGRER. £ RS, AWAERIEE: BEHaR M
WOWAR, I HEES R graphics2 T8 FIBURNG k7%

Settings LA 2%
Graphics

MName: graphics] E
Zoom to extents on first plot

¥ Source for Initial Graphics Content

4 & Model (root)
4 T Component 1 (comp1)
4 = Definitions

4 g Selections
ﬁ Excitation Boundary
& Exit Boundary

WA Geometry 1

A Mesh 1

b IE Results

Use as Source %, Clear Source Edit Node
Selected source:

& Excitation Boundary

LT R LR RO X E R PR R, B R R U, R
W RIS 2 AT B IR T JE U IR N R IR R, BN RS
1738

N REFR Y T AT IR R, T DUR A R Bk, AREZ(E
B ES IR 298 T “IEFERIAN .

AT gmeEas TR T, R AP I B 2 B ROk B 1 BT R BRI
WG o A7 B R T g A R 1 B RO BT AT DRI S 35 1

T mT DU A J S v il ik B R . AT AT DAZE P sty JUT 0 R 5k
Ml B ERIET i A% AXRMEASRFHNEZER, HSILE
148 TR “HFfE” F0E8 151 TOHY B S e Rl .

AR TR R SRR, 1628 Application Programming Guide .

A RE

FEEEXT BB & T, 3 SRR S AE T LA B X AT S H, DA
TEATARSCHRAE, B, FEARFSE s i s B E R P % s BT E AR AL T BE 1 2500E
£ B SR B RER BARAZh, drh 7 AR AL & Tvalue. LA RAE
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B AT AW, fEIEATH App P, $8EN B T E IR K A 6 A =
Tvalue 7.

Mame:  graphics] 5
Zoom to extents on first plot

* Source for Initial Graphics Content

4 & Model (root)

I @ Component 1 (compl)

4 [ Results
Nl Electric Potential (ec)
W@ Electric Field Norm (ec)
& Temperature (ht)
VB Isothermal Contours (ht)
V@ Current Density

@_‘Use as Source %, Clear Source =# Edit Node

Selected source:

VB Temperature (ht)

~ Data Picking @+ B

[] Enable data picking
Target for data picking

4 = Declarations
4 =5 Double
sl Tvalue

@_‘Use as Target ', Clear Target Sp Edit Node
Selected target:

25 Double=TValue

W RS SRR B AR 2 — 4EXURE BE AL, WIAAAE K T BT B AL B ) x y
(48 5ix. y flz ALBFR.

BlE KA Bl LU L MEE—Fh:

o BREXURE AL &

o —YEXURE LR

o HRRE

o A RAREE

P 4 75 B

AR “EREIR” AUHNEZER, S0 178 1 “EIREIRE" .
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BE

BAERT S P E S MR R AE. £ “CRPAT PERFS R ER,
LA =R R

o XARBNR, HTSHEEERR.

« BMEX S, HTRAE.

o BANR (WREM) , SRR

il gmias TR & NS HEE RN, SEIEMFER=1RE 5.

BRI e 88 TR 1 ZUm AU ANE, 7T DU o Th e X R B e 13
FHIRBX GA P AL 7F “RPHEES" b, TSR AR ks

195



FREARCK B B R E S &, )5 i AER. EOErTERE R 1
IRRE i EATRRE . T R os R A E R B

Settings Tax
nput Field

Mame:  inputfield] =
Editable

Tooltip:

-+ Source FAF

= Declarations
& Model (root)
4 () Global Definitions
4 pP; Parameters 1
HE| Length (L)
8.5 Bolt radius (rad_1)

[ 8

Use as Source Edit Mode
Selected source:
=5 Parameters 1=Length (L)
Initial value: From data source =
Value: 9
¥ Data Validation

Unit dimension check: ~ Append unit to number +

Unit expression: cm

Mumerical validation
Filter: Double -
[] Lower bound

Comparison type: Greater than or equal

Value: 0

[] Upper bound

Comparison type: Less than or equal
1000

Value: 000

Error message:

Invalid input

FRSBOANASE LASE, A AHE t ] ELEHIE BT RAE IR

FGME BN BB R E BARIR . X EREWRPGE A, M AE T SR 14
RES BT RS ST AP RENSEUEA . 75— IR EE I
SERME, SCRPRAIIRE SO SIRAFRME. RIS R 4w =2 L HE, U App K
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RORRIIRE, HAZ(E IO G AT AT UE HT A AR SO RN R 45K R R
A
TEAT LI A K T RRR, A SR RS &5 72 fa A E B J7 I /] BLE R
NANE.
BEEHIAR R S 2 e, TR A DT A S T E,, X T HATH T L
JEMEANAR B B AMER I

Source B + B

4 Create New Declaration and Use It as Source |

4 & Model (root)

Source ® + 3
Switch to Model Builder and Activate Data Access |
Source @ + N$D3 = Decmrators

4 & Model (root)

Create New Form Declaration and Use It as Source |
4 % Model (root]

SRS IR E R RIR LA AT ) e B R NI A R, AREZEE,
WS 157 TUR “FR)7 . BT PR RRIR A fT TR
B R RIS AR R, R PR

b [ Main Window

4 B Forms
4 D form1

4 = Declarations
abe String
Events

D3] “BBFRS” HFWE “BEWwR” LA AT U TR RN,
— k. AREEHHAEZEE, WS 106 T KBRS
HAE i1

|1 97



B8 I
i NAE VB T 1 I BB BRAE A ] AL A0 FH 7 i N P B RO R4 T 30
¥ Data Validation

Unit dimension check: ~ Append unit to number +
Unit expression: my

Mumerical validation
Filter: Double -
Lower bound

Comparison type: Greater than or equal =

Value: 0

Upper bound
Comparison type: Less than or equal =

Value: 1000

Error message:

Invalid input

E “FmmS” Ol AHER, o DLTEIE S5 00 N ASer i apn i & .
UEisE B AR PR ARE RN — NS, RGUE T AL BT COMSOL 5
59 11 BALERER T G AL S . G B FRIE A mm, A BLKY
1(mm], WATCUAEEKEEAT, B0 0.1 cm] e AFEEEI A KA R R
WR. RiEAN 1.23(mm] WSEAEREIRRES T, HIIAA 2 nm, HYmiE
HEF R IVIURIE N 1. 23,

BATBWRE SR A5 DL NEI:

-

. SYHERA

o SRNREARE

o AEFHnEAL (BRIAKE)

o ISR B AL R AL

2 App H PN SRR B CED TR o BRI W B P 148 5 B 10
AL B, EHEEREASUBERE IR BES, BilkFESHEERA

o8 |



oS BRI RS LT DUR U IE. sAh, e LB B — A T AR,
fath AL AL RS, W R B

Length: 9lkg] m

Width: 5[cm|] Deduced unit is [kg], expected is [m]

Applied voltage:  20[mV] WV

WER AL ANILED, JF B App APATHE— B REERIES], WA B2 IE
BAE N OB AL, 72 B, o[kg] KE4 9[m].

TERAT BARREE 51| R A A — DRI R L Ao n SR N AE A 0 iy oA T8 o
¥ Data Validation

Unit dimension check:  Append unit to number ~ | S8

Unit expression: m Add Unit Label

RARRE, 0Bt pE % AH AT DAFEBE VR I — AN B R 25

T AR A BT B0 AIE o

{8 F2 UiF

R AR N BRINSK B BAr SR I BAAL AN TE R IT, 5 mT DA P I i & 0l e
NEF AT BUE SR AIE o

¥ Data Validation

Unit dimension check: MNone =

MNumerical validation

Filter: | Double = |
Lower bound None
Comparison type: (| Uitz |
Integer
alue Regular expression

SEHE T 1 W 88 91 004 DL HETH
. F

S x

. B

. ENRAR

A0 A BB 3 8 0 o T ) 958 1) (02 XORK BE LA
BRI,
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SRS P BRI B R T n] 2 T F A R R ER I e N o G0 SR N H X S E
B, 2> BonesRiE B 0 e R ey E R 2 R 2 8. iR Ae RS
B, MITEE LIRS Hy, o] DU S B o] DUAN S 847 i SRAE AN 5 B AL
P& RSE, ML EIX S BN EUE. B, ZEXNKESH L CRLAN em)
P NAEEAT BRSO i — PR 4R S8 Lnax FE LB . RIS
LB RMEN 15 ecm, MWZE Lmax 7] LU DL NE: 15 CEHALD « 15[cem]
0.15[m]. 150[mm] &,

XF TR B BALER M SRR I, IR RSB AR A B AR 1 A BT RS
EARSG. ARPAEMELZEL, HSWE 170 1K “RAE” .

TEMR AL T B B AR WOV o, Al fl Y I 0 23k SR VT
NFF . ARIEMESANEZER, ES WaAH. BEE04a LA
i Bh AR 98 2% “regular expression”.

WA S R R, TR, A E BT SRR ) LA AT Dld e v T
PRSI, AR AT LME A AR E & b BT

A3 SRR A5 B v 2% AR BRAIE R I LA e A5 FH O VA A SR B AT H 4 B0 1Y
HZEE, WS Application Programming Guide

flgl;g‘/‘/ﬁu
famr DL HIERE B BRI SR . TEHF R AR App I FE A, A5 R X
IR ER SRR . B, mT DU HRR App K2 MG S, W FEFR.

& Error e

Prong length must be 10 to 2500 mm.

() Details

- Form object: Input field
- Path: mainComputer/pronglLengthlnput
Must be a number: 10 £ x £ 2500

WA B E AR R R SRR AN B AR, BLRCR IR BB i
10<=x<=2500.
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i H134T App i£TE, COMSOL Server Ja 5l App i, ANSEHIMEMATIRAE B .

Hrk
B RO EAMA BRI, b R HERt, e H 58T ER
X G R 2R 8 1 B s % 2

¥ Number Format

Use input display formatting
Precision: 4
Motation: Automatic -

Exponent: | Powerof 10 v
AREZEL, WHSIWEE 103 WK “BdlLr” .

S
B M AR BB AN, S AAERISPAL IS B & SCARNF IR E, AT DU SCAR BN
M. Al s 55

¥ Appearance

Text color: Inherit -
Background color: | White -
Text alignment: Left -
Font: Left
Center

Font size: Right pt
[] Bold
[] Italic

State
Visible
Enabled

BAERFAT RIS TR, W LUEDRES T I R RIS . AREZE
B, WS 77 TR R B SR AT RS .
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B pr

FEBAIN RIBEE T I, AT DORE S RO B E AT H AT DURE L R B
U, A BB AN SR E R H .

Settings =3
Unit

Mame:  unitl =
Label: From reference =

[] LaTeX markup

¥ Source for Label

4 B Forms

- D mainComputer
[ targetFrequencylnput
1 frequencyTolerancelnput
prenglengthinput
3 radiuslnput
1 inputfieldl

3 D mainSmartphone

[ < Model (root)

Use as Source Edit Mode

Selected source:

[ pronglengthlnput

FEEH] “REAS” BIGAMER, SAEEMIEOT B3R AN R . R
WS, HBAE N Unicode VE QK B, thAh, WA LILEH LaTeX #3710
MR LaTeX e, UEIS, SN BoRR 51k 5E PR Je k.

XA

CAFFRENS G FAER AP BRSO, A RS I AER,
= FSNIIISCARREN 5, Kb BoR RIS MR B iR SO . & Hhfa—A4
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SATCARIERE . e TIEPRER, 25 H BSBATRERE. T EERcE
BEMNRN “RE” EWH.

Settings v B X
Text Label

Mame: textlabelPronglength =
[] Multiline text

Text: Prong length:
¥ Position and Size

Harizontal alignment: Left =
Vertical alignment: Middle =
Width:

Height: 21

Row:

Column:

Row span:

- o oo

Column span:

Cell margin

Cell margin: From parent form =

¥ Appearance

Text color: Inherit -
Background color:  Transparent =
Font: Default font -
Font size: 12 v pt
[] Bold

[] Italic

[] Underline

FURNBOMOCAEIREE, oy D) AE X R B IR R B GA 1 SR AR 1%
Hlo ALBERARAM N RE T, BRI T R AR R R A R 22 M A%
A R AR AR

B B

Foif Bt G T Borbr A RO BUE . R SRR, BN BIR R
XFRI)— B 3 BoR R
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¥
PR ot BB 1ok, MRS OB b — 10 0. A5 Wit
YEURHAL, RS, RGOS A BRI
o AR, AR AR
o TERSH] > AR — SRR AR A
o BRI TR R 152 05 106 TUH R S as b AR U
K
DR AR —, W TR AR B AT
- B
o R AR R AR T A O
- EVGHERE R
O AT b AT ST R T 1)
- BV T
R LYK ZT SOPT I B 100 .
MU E) App Y, RS2 B YRR, SRR

i IR B ) AR R B B
fE“RBMAT H, HUEIA /B IER, SOREET R4 SRR R
FEIA S (1A B AN BT 16 (10 3 ORs A NS B

S URAAET ST, R £ A R SLVRAEAEL 19 52 B QLT B
o T AR AR G
o T AR NEIR R S

T B8 Jim AT LA A TR SR O BT E . R I A B R R, AT DU
THRE X HIHEAR SO I IR B .

B
PR TSR ERE . RERoR. TREEAL.
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RIS R s 1) 7 e e LA 2 P R ) e S R AESE IS
AR BRI ARRE 2 B 3 R iz R —#B7)

[A] Preview [ form1 % Sett"“gs
Data Display
Name:  datadisplayl =
Coil resistance:  0.001235 [] LaTeX markup
Coil inductance:  0.001235 Tooltip:
v Source & E

Declarations
4 & Model (root)
I (1) Information
[ ~do Study 1
[ ~do Study 2
4 ([ Results
4 £ Derived Values
Global Evaluation 1
l@ Global Evaluation 2

E‘ Use as Source =g Edit Node
Selected source:
Global Evaluation 1

* MNumber Format

Precision: 4
Motation: Automatic -

Exponent: | Power of 10 -

BT

BRSO, Bl R xt R B8 I Unicode VE Gk AT 7R . BUAR, fdin]
DU LaTeX BRic S IEHERAF ] LaTeX /Es. SR, HdlsWon 5% 2 7
Ko

X LaTeX V& J 3 AR N Bk N R “ZEXURE A G52
LA 165 70 LS T LaTeX ARic MIBEE BRA AT IR,

0 0 08 08 07 1 1 1 1 1 1 1
0 1 05 07 15 08 06 03 02 01 01 01
0 0 08 08 07 1 1 1 1 1 1 1
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BT DA I SCAR I TRARIR, R bn S 48 2l Rosonf 5 b5 il DL
ZiS @ NS EoN

R G BE A% BE Ui A

VP2 R R PN REWE R N#HA M SR ERRE, e Ui 5T
R IR S5 R AR B A B TR I — 882, BLAL App BEI—EB 4. i,
ONHE FOYRA B PR BB AT A 42 . BRI OL T, BEAUFN App B H A 1
ZIEMEARIGH, XEF AR A RES KA TN EME, BIRXeEEr
SEREGIRAR] THAE, WA LB, Ant, 807 DLUd I BEE v R AR X L “fa
A SR T Appo

AR LR AKERMZ A, S 8B U7 A i i

a0 A\ B B0 U 1)

BOATEOL T, T LUK S AN HEGE 32 BB B 1 S Bl AR 1 2 1 58 LIS A
Ak, VAIRBEES] App MBI SR A M IAR R . ) ] F AR R BT R
PE, W RAFER AE SR B T b R (AR (Y14 B “HEBITTR A IHRE
“YaEvrE” A, RS,

Source ':‘E' T %"

uuuuuuuuuuuu

4 & Model (root)

BEAh, Gt DL “BIRTF R 887 TAEXHIFFR TREEWR i) App BTV
I‘lj] b

A " Data Access
» Test Application
Application
Builder

Application

B “App TPk AR TAEIX I F BRBEE IR HEAT U5 7).
D " Data Access
MNew N

[Z# Record Method [ Editor Toals
e .
Form = Method - (G4 Compiler

Main
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BRI, AR R T, SRS N BE S RN REHE. fENET, BE
WG A I AL T HOIRAS -

Home  Definitions  Geometry  Materials ~ Physics  Mesh  Study  Results  Develc

Application
Builder
Application Create Methods
Model Builder i
— 4 = Et-

A 5 New Methos

b Test Application E.Record Method

4 & busbar (root)

4 () Global Definitions

Fi Parameters 1

45 Default Model Inputs
2 Materials
Component 1 {comp 1)
= Definitions

| Geometry 1

2 Materials
+\_ Electric Currents {ec)
&= Current Conservation 1

ey ]

23 Electric Insulation 1
= Initial Values 1
mw Electric Potential 1
m Ground 1
5] Heat Transfer in Solids (ht)
'é:} Multiphysics
b Mesh 1

-

[~ Study 1
b IE Results

Method Calls Run Methods
Settings M
Electric Potential
Label: Electric Potential 1 =
¥ Boundary Selection

Selection: Manual =

43

A mmi

Cverricde and Contribution
Equation
¥ Electric Potential

Electric potential:

Vg 05 v
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TEERMAERRER I, Hoh iy RIS B,

Settings v ax

nput Field

Mame:  inputfield3 =
Editable

Tooltip:

* Source & E

= Declarations
4 & Model (root)
I (3 Global Definitions
4 im Busbar (comp1)
4 +\_ Electric Currents (ec)
4 my Electric Potential 1
1 Electric potential (VO]

E‘ Use as Source =g Edit Node
Selected source:

123 Electric Potential 1=Electric potential (V)

Initial value: From data source -

Value: Vot

BEAh, dn LTS, BRI SRR R i A HE SR SO ST R R HE A T RR
XA Br BEIF R BB, BARUTRIE SRR “App JFRART MUK
LJEE

BAR VTR T OV B B S AR B s MR . B, ST DUNTIGE X
(KIS B TC /N AT 2 WA T BB B L (1 R BR3P
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i, UM ER ORI E: AT, BITRAMB e U P S T R AR

TS

o
ounaer TR

Mode

“— ‘® Etw Elv =~

4 & busbar (root)

I () Global Definitions

4 |§ Component1 (comp1)

[ = Definitions

Geormnetry 1
2 Materials
+\_ Electric Currents {ec)
5] Heat Transfer in Solids (ht)
.{;3. Multiphysics
A5 Mesh 1
2% Size

Free Tetrahedral 1

AT T T T W

[~ Study 1
b IE Results

Settings
Siz
" Build Selected [E Build All

m

Label: Size

Element Size

Calibrate for:

l:‘ General physics

(@) Predefined MNormal
() Custom

Element Size Parameters
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T EUR R T BV RS AL R BB 1, Herh BT R > Fise OB BN -

Settings ML

Button -

Name: butten3 =

Text: l:‘ Fine

lcon: l:‘ /4 mesh_32png v + =

Size: Large =
L/_.\_E * Style: Outlined -
Fi:1e | Tooltip: l:‘

Keyboard shortcut:
+ Choose Commands to Run

b Geometry 1
I 5z& Materials
[ +\_ Electric Currents (ec)
[» IlE) Heat Transfer in Solids (ht)
3 .{;3. Multiphysics
4 /s Mesh
8.5 Predefined size (hauto)
4% Free Tetrahedral 1
[~ Study 1
b IE Results

=# Edit Node Run Plot 3 Set Value Show
Show as Dialog Import File Enable Disable

L
Command lcon | Arguments
Set hauto of Size P
Plot Mesh 1 graphics1
oE -

£ LR, SBAE A4 M T3 E B XA R/ (hauto) J&PEKIME . FisE XM
FER/N (hauto) J& PEXT B T2 BT 7 AORAN TS s H B LU B0 :

e PR/ &
e 1
A - 2-8
A 9

hauto J& PERIME AXURS EERY, P DABUE AR B . X T ARBEEUE, 2ot iE ] T
SE il A AR 2 8. Biln, S ETDURE I Bt RO TR B TIUE ORI RN R
B RMEZER, HS W 312 WK W7 .
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B, ST R AR R, AT DU 1E S SUE R R HARIE, REREE
A AR, M e X e Em . AREZER, S I 191
PN ST L AV

838 ] U FH A1 -G AEXS Gk B U7 i) MARGA BRI BT i . A XREZE R,
HZ L 239 TLH “HAEHE” .

B v LS
TRILE T REX GAMFEANF, LARSER ., T HRAT) B X I SR Y i 1 4
&

REXR, BRI BEE ORI

HINAE W

E&i! BT a4

DIttt . SERUIMBIRITIRE  “U87 A “EFEBIEAT R 27

X )48

HIEHE b

HEHE b

BE (BB LEZTD EPFREIZ TN 74

RPES B B R
A B

A+ HE B R Tk EEG

Eicasae:: THEE BRI

kA b

A b

HIFRAHE b

HEEER W

THEA (TEAEETD W EIRATHI 2

S LI BT 2

T REX T W EIBAT 2

= (ERD LR TBAT A4
Hdfs S SR R
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AR R R T AR S REE L R R BT R A1,
S AR I TR RS IV 2 PRt A BB o 3R T3
B S BMEMS A, AR, S SRR T AL
M8, WS 84 TR PR TRE . 5 136 B “EENSHEE . 5
148 TR “HLET L 5307 TUK Rtk LAREE 318 T TAAL”

B & A0 4% A SR

“R PGS SROEPTAAG R TR AR AR R, A R AR NI A R
B BRINCE AR A R AR, AT G N e R B AR (MR E
T o A FH MRS A1 JR S AT 2 T35 BT AR ) T SR R B 52 X R IR L LA
FEMMS AT R BT, R B NV 2 S AT B, B X X iR 2 R —
AT G AT LUAE XA SR AR AOR BT AT R B /N B L S, st
T DATLAEZ A 6 1 Web %4 HIZ 1T H) App.

BRI R
I T D R X R B TR AR R 2E A B P A, T DATE B A A SR A
A AT U #6 o

FH Grid — on

EET

Show Grid Arrange
Lines -

Layout Sketch
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REIEIR P ERA S NIEI: S RAHF] . HEFISCR T ok
AR RHFER

i [#]a]

=] | [sla]
Show Grid [Arrange

Lines -

Skete 7] Align Left
[1] Align Center
[1 Align Right
[T] AlignTop
H  Align Middle
] Align Bottom

I %

BWHE LRI DL R RS, TR R HER, SRR
HHASE P FROA A 5 WA A RS RS AN T 55 B A R A R BRI B B AN R
MK 2. I RAEA BRI LRI 0L THESIR B B, 20 R T HAh R
B B B AT R 5

U SRk AR SR T, WA HE SR B G, L b Ao S 2RSS R
o

e I > & &
>
T Sketch L=l (o1&
Show Grid | Arrange Show Test Preview
Lines - Emors  Application Form
Layout Sketch Grid Editor Errors Test
[G] Preview [Jform1 X
¥
» . .
Length: 9 cm aa@a--@ -kl ¢ - BEEE @@
Width: 5 om
Applied voltage: 20 mv
Temperature: 0001235 K
Campute
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FEFC R AT I, 6 LS B MRS 2
. %

. 17

. W SRR

. K

T L PSR AN 9 T B X
. (R

A D R R AR A 20 0 e
v Sketch Grid

Column width: 100
Row height: 20
[] Align grid to margin

Snap zone:

Small Large
Snap only to grid

1 B AT AK )

A R AR AR R O A, 2RO B E B 1% R B B B A A TR
fe /e EARIAANRRR TR . x AR S B BAE SRR A RS TGN,y ARSI B
FER R TREME . Bn] DI R B R B AR BRI/ i BB 40
(DA=R

¥ Position and Size

Width: Manual =
a0

Height: Manual =
a0

Positionx: 180
Position y: 200

R GE o R 5 ZONR X RO 6], BN 5L BEA R B R AT 4R R » A5 A
s TAERS, " UIESRAX R,
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I AT R P RS B Pk, TR ERENREE. F3hik
BT BRI, BBhIEIUn] DUE 3%/ NE & 3054 5 H KD

WA R

ML BT T BE X AR SR 2 o AR R, R DADG SRS A R A =
EfRows & Columns
11 Sketch

Layout Sketch Grid

1B X RS 2L e AT S8 26 R AT 1 22/ iy &S BT DA T
o BT IHOERL. B AE R R E AT S SR KB, SR P T E
F P TR R A R TR ERSIRED

ARG EARBR) .

o FEME S TER R R AR R (R

o BRI NIEH (A IRETTR ISR BT .

o SRR R ME AR TR, IR IR R (RIT R .

o ESUTHRIIE % & FIBD
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i B AT TR
VI RIS AT R AR, R D2 Bon i S 2.

[@] Preview [ mainComputer X
A\

L !

= W B o =)
Geometry Compute  Plot Sound Report Reset Help Home
Geometry & Material Qaa@~-@Lrkzkn ¢ «-BREH @8
Find prong Iengﬂa

Target frequency: 440 L

Frequency tolerance: 0.1 E}—z

Prong length: Ly 75 amm

Handle length: Ly 40 Emm

Radius: r 25 mm

&
Material: Steel VE
| bh | Lp
\ 11
|y S—f
Tr

Sound

Play sound when computed

Sound duration: 1 s

Computed frequency: 0 Hz

A DL T RE X 4T 8 & FUEGL AR T AT HRSI4L .
3 Rows & Columns *

Rows: 17
Columns: 7

oK Cancel
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BB A BT & REX REHHE AR Ao T 59T

¥ Grid Layout for Contained Form Objects

" Column Width Size
1 Fit > || N/A
2 Fit v | N/A
3 Fit v | N/A
4 Fit v | N/A
5 Fixed - |[96

6 Fit v | N/A
7 Grow > [ N/A
" Row Height Size
1 Fit > || N/A
2 Fit v | N/A
3 Fit > || N/A

TR NIER CRPGERT T RRIRR, TRV R B B

Georr

B 2 BoR — MR OMESE . 2 H A SR AR, AT DB A A
JRHBIAME . AEPAT ILIRAER, STk e L.

TR, WRE MY AT R, A AT SR &R 3
I BA 2 B HESR B3] o AARAE AT A5 10 o B B B B B G, AR 2
WoRAEH R T AR TE ELEOK T AR BN
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A4 2R B RIRE RN By BB, A8 B R B A R 1) KN A2 i a6 K
Mo WERER D RIBIIE RN BONER ERERA, NHESLH) K/ NE SR E &
HBEIL SN

Settings v EX  Settings 2L e

Form ain ;_|:

Name:  main S| ~ General

fLiles Main Title: Tuning Fork

lcon: Default ¥ | [] Show filename in title

[] Show in Model Builder lcon: Pl tuning_fork_main_32png ~ + =

¥ Size Menu type: Classic menu "

Initial size: [ e - | Main window type: Single window =

+ Margin :ﬂutomatic ‘ Status bar: None "
anual

¥ Main Form

Form:  main B El

Prefer inner scrollbars

¥ Size

Initial size: [ Maximized v|

[] Center o| Maximized |
Use main form's size
¥ About[ panyal

1A%

F AT R A A e A Hak b . BN ook R ik B4T, BiRE
AR NFR AN G . LR EITR, SEDIREX R 5 AT E S A DL @A
BEm4. TERRHETERE ER.

v

Geometrical Dimensions
Prong length:
Prong radius:

Base radius:
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FIRE, #ik$es], w UL TR ol . LR ICH A S MRS 5. T
BRI =5 R R ERXMTEILT, =8 HZhseXEmi-k f 5 kB

B

v

»

Geometrical Dimensions

Prong length:| 75 mm
Prong radius:| 2.5 mm

Base radius:| 5.5 mm

TR E S FI R E B AT =R 1L

o R, TTBURHAT R A T8 RONIE & 24T BB R BN SR R /ME

o B, TTLUKET R SRS A AR A 1 MK N L
o B, ONAT RIS R R

Ei

| = —
ES Fit Row {[]} Column Settings ——
% Grow Row H¢ Fit Column

= Fixed Row HE Grow Column

[ Fixed Column

fmT LI HE iR 2ok 2 B E BT = AN A1 58

@,

mm

A
mm Show
Geometry L

&)

mm

RN 2 BoR BRI, JF HAT R B SFE N KRR 8 s SOy E R -
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B 7 NIhRE X E ST BB E, Bt DA Rl — AT 51 RN
TR A i (X380 JF M B rp AT %

|_ Local Form —_

MNew Method

w o}

Form Objects
Scalar

Array 1D

* v ¥ ¥

Array 2D
Choice List

Fit Row

Grow Row
Fixed Row
Insert Above :

Insert Below

CWm e ¢

Remove Row

Copy as Code to Clipboard 3

b6 Cut Ctrl+X
E] Copy Ctrl+C
[F] Duplicate Ctrl+Shift+D

Z Group Ctri+G

Delete Del

=1 Rename F2

m
=h
B Settings

4l Help F1

A AT B I SR B AR A T PAT DU R IR AR RO T SN BER.
Sl R DL SR ARG AT B8

HIL %
BT AN RTTAR R e b 0 Y RO 2 DR (0 RO HI AR 4R R

thi| 8 *cm

th: & cm

AT DL R4 I B TOME AR 20 B TOAR R 1 B 3 B0 B B TC A% /AT SRS

120 |



FEMRS AT RIBE AT, ST DASE A8 3R B0 R A5 BT 5 B O (RS HE 2 TR) 4 n 1 34
iz

¥ Position and Size

Horizontal alignment: | Fill v

Vertical alignment: Middle v

Minimum width: Manual v
a0

Height: 0

Rowe:

2
1
Column: 2
Row span: 1

2

Column span:
Cell margin

Cell margin: | From parent form v|

MNone
¥ Appearance pa
Custom

FER T REBEE G Hrh, LB/ K BT BE T 511 A 5 DL I

- X

- HITRIAE

- RERXFE CGRUIAKE

- BIER AR E W R ML, WS 127 TUK “ 40K BIA R ITH
e

=i

- SEMIH T I B R LR

USRI ERS S5 B B T OB, H A AT B s SRR IR R B B

KA, WY Ay 46 58 e N FE P B B o /KNI ABCAF BB B 3. F3hik

WAl PR iR N KONMEE G R E. FRAFRPN AR EECRNE, BNEZ)

TEIUR] LR 5N KN BN R R . e/ R/ BB TR IS AT Il R A2 R R 5

#i /N B B/ N KN HT RN IR B

MR IR A S AR AR R AR, MG W LBy B3 aFah, Wy

114 TU) “RLERKN — Tk,

fmr BLR R — MR B HERIE B A H T .
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X 75 7 X 52
WAL G Z AN ET, TR R ICH WX R X R B AT DLLR X5
TE7K T B3l B 7 1A S AR TR FR 0 .

- B

FH split Cell
- |5 Extract Subform

= Fill Horizontally
E- Align Left

lign Center
1 Align Right
TL Fill Vertically
5 Align Top
Align Middle
Align Bottom

BEAh, BOR R BUA B PR X R, B TR I R P L T

pay = ) 3 o

Geometry Compute Plot Sound Report Reset

E Create Local Method
Edit Methad

= Fill Horizontally Align ,
Fii Align Left Row D
Align Center Column 3
Align Right r5l Extract Subform
Fill Vertically Copy as Code to Clipboard 4
i Align Top Wocut Ctrl+X
Align Middle E Copy Ctrl+C
i Align Bottom |_:E| Duplicate Ctrl+Shift+D
[ Delete Del
@ Settings
Help F1

122 |



7 HX R
] DUB R R P RORB B EA . i — DRI GO ik, REkE
fEE 5 — DA HAR B G Tk .

Thermal conductivity:  0.559 W/meK)
Heat of reaction: -84666 Jimol
Compute

ARG R AR Ol R BT, I RS b &

H 5 1 B ETEXT R A9 A

IR R IR RS B —, ROR B SR SonT i HE R
NI TR o

G RANE PR B, O 708 App HTEIE X ST AE D, B HAT LR 2B ER:
o R TR R BRI AR B AR A JR) A A R P SO A A R A
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o R A E BT R UEMAT R E R E SO, ik, TR HAriT i e
s R, ERPRET D EARERE. &, warbageadiA
PRXT R IFIEFIRAT -

E] Loca\IF\orm .
Mew Methad

Form Objects
Scalar

Array 1D
Array 2D
Choice List

* v ¥ ¥

Fit Row
Grow Row

Fixed Row

Insert Above

Insert Below

Hx Remove Row

Copy as Code to Clipboard 3

b6 Cut Ctrl+X
E] Copy Ctrl+C
[F] Duplicate Ctrl+Shift+D

______ Group Ctrl+G

Delete Del

=1 Rename F2

m
=h
B Settings

Help F1

o RS EIEX R IMEMSI RSOV . ik, ATLUA B R H ARSI R -
Ji BT, AR R E RS
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o EFEETEX R, RIERAKPENF AN EENFASOVIAR. 0T D RE R M
PATBLIRAE, WAl DA B R R, SRR T > AKPEFEAIRFF >
FHET.

Create Local Method ‘ |
Align y | =Rl Horizontally
Row :, Align Left
Column , Align Center
HH  split Cell ] Align Right
r5l Extract Subform Fill Vertically
Copy as Code to Clipboard ik Align Tap
5/6 Cut CtrleX : Align Middle
B Copy CtrlsC i Align Bottom
[F] Duplicate Ctrl+Shift+D
[ Delete Del
E Settings
Help F1

LA EOP IR, T DB AT AT R A5 2 A b g BT 6 G o vl i
Ko, PlimEE AT s, ARG I RIeid s, R E ST AL &
BRI, TR SAE A5 BRI OB -

TR 7 H
TSR DAER R i B — NMETE BTk RS, IR e BER. B,
Ctrl+ #5858 Shift+ %ﬂﬂéﬁihﬁm&

Sound

. Play sound when computed
Sound duration: 1 s
Computed frequency: 0 Hz

SRJE, BT ThREDCH ) “HRHUTRAR” .
||:| EjRows&Columns

Align
g 5] Extract Subform

Grid
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BEERAE AT LGN — M i S e IR R B, IR SR A6 FRoehs B O R B R
M REX R £ TRABEE Lh, REG| 5 A5 R 40 TR 0T %
L

= Pre'wew [ main [ mainComputer % [©] main1 Settings -nx
ul ?____________________________________'____ Farm
e G = Name:  subferm3 =]
A = @ o wm =M :
' 3 I 1 - | E
| Geometry Compute Plot Sound Report S = =
; [] Add border
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
Geometry & Material @ ¢ T Position and Size
Find prong Iengt Horizontal alignment:  Fill -
Target frequency: 440 Hz Vertical alignment: Fill -
Frequency tolerance: 0.1 Hz Minimum width: Automatic -
Prong length: L, 75 mm Minirmum height Automatic -
Row: 12
Radius: ro 25 mm Column: 1
Material: Steel i Row span: 2
Column span: 4
, Lp

| Cell margin

g Cell margin: Nene -
’ T - A
ppearance

-
Sound [] Visible
Enabled
Play sound when computed
Sound duration: 1 5
Computed frequency: 0 Hz
@ Preview D main D mainComputer: form1 X
v
> | | |
Sound duration: 1 s
Computed frequency: 0 Hz
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AR I FIHE TT 15 32
] DUE R AE A 73R SR LU 7 F i, s 2 M AR T 0 4. T
R T IEEIZATH App 8870, HPEEWATRE: BRI ANREZ-

Beamn dimensions

Height of the beam: 200[mm] m
Width of the beam: 300[mm] m
Length of the beam: 4[m] m

Reinforcement bars

Diameter of the bar: 10[mm] m
MNumber of bar layers: 2

Layer spacing: 20[mm] m
Distance from surface of first rebars layer: 10[mm] m
Width spacing: 60[mm] m
Minimal lateral distance from rebars to beam

surface: 10[mm] m
MNumber of bars across the width: 5

ARFFRABMBIFRANEZEL, HSW L5 276 T “RA7 .

TEEEXNFTFRAN (0LFD , EEFRITE VIR %EMESE. ik, aTeL
fFHFRAREE DR AFET .. FERERHNTRAN 50 REE 1.
— M EBERFTFRE (EED, LN geometry_beam, H— MWL TR
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CHED , &% A geometry_rebars.

geometry_beamo

Settings
Form
Mame: geometry_beam
Title: Beamn dimensions

Size

Margins

Dialog Settings

Section Settings

¥ Grid Layout for Contained Form Objects

" Column Width

1 Fixed
2 Fixed
3 Fixed
4 Grow
" Row Height
1 Fit
2 Fit
3 Fit
Inherit columns: MNone
Cell margins
Horizontal: 5
Vertical: 3

fEBTTHARE 71,

Gitd
&

Size
280
100
45
N/A

Size
N/A
N/A
N/A

geometry_rebars TR HIILAFI T %N

Settings
Form
Mame: geometry_rebars
Title: Reinforcement bars
Size
Margins
Dialog Settings
Section Settings

¥ Grid Layout for Contained Form Objects

" Row Height Size
1 Fit - || N/A
2 Fit - | N/A
3 Fit MILTES
4 Fit MILTES
5 Fit - | N/A
[ Fit MILTES
7 Fit MILTES
Inherit columns: | geometry_beam -

Cell margins
Horizontal: 5
Vertical: 3

B, DR BRI AR R TS LA 120 TUR) “PRITHR T .
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BREIR

i “RMpgmiRAR” B “EE BRI, DIRX SRR MR BR
R

—]

>
Show Test
Errors Application

Editor Errors

@ Preview chrm'l x
h
Length: 9 cm @
Width: 5 cm
Applied voltage: = 5 cm

Temperature: 0.001235 K

JAZALEL G, AT TR R BCE SRS B 5 (i, SRR A ARERS 50O
) iy v 2 R — A AR, A R DA (i 3t A AR AR B B BT R R
BN, BosiRil i TRAPRE .

FE App Z[AIE4T Bl

& ] LAE [ 4T 1 24 COMSOL Multiphysics 431 22 [ 52 fill K Il 2 SR 2 5.
X5 T PAE — A2l o S 1T App B2 HURING 2HTINE K App.

FEMAS AT R T, AT A il 2 (A N eis . Aok BAT
(IR

IEALE App [ HIRE G2 MR B Gy, SR SR AT RE A 0 HoA R
AR HXT R G XRS5 HAEZHIE] App Ja RA 7 o A RN GRS
MK EZEE, ES 8 321 5K “M5 B - 78 App Z [AEEAT 547 .

£ App Z (A PRGN RN, U SR AR GER I B AR A A i, U2 B —
AN BAHEHE . AERXAEOLT, AT PG FEIOH RS A
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EBEIF RS PERRE

ERTCAE R Reds” PSS B R B RIR . BN, T UE A
THRE N H AT 55 s AT S5 A e B B .

WA R T R e SO B BRI R R, BIAT R

Model Builder

“— ‘® Etw Elv =~

4 & busbar (root)

4 (7 Global Definitions
P; Parameters 1 Fi Parameters
4 Default Model Inp] 2= Variables
i Materials BT v
I @ Component1 {comp1)
b ~d Study 1 Geometry Parts r
4 [E Results Mesh Parts 3
[ # Datasets
b 2% Derived Values gl Detault Model Inputs
I E Tables Materials 3
[ I" Electric Potential (g .
~ . Load and Constraint G r
I N Electric Field Morm e
I §i§ Ternperature (ht) Thermadynamics r
b Nl Isothermal Contou f': Cosimulation for Simulink
> §@ Current Density
Export Settings Forms 3 | D busbar_controls_form |
[ Reports = Show More Options... ‘

BRI LUEIE “RBTT RS PERREEHEEHIR PR GAE “BATT & +
R ARERS . WIDEMEA T “App SFRE T RN R AN BEE O,

Settings v ax
e

Mame: busbar_controls_form E
Title: Busbar Controls

lcon: Default ~| |4
Show in Madel Builder
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RIPPAMBIGIIM J5, 2B NREE L, 0 FEFR.

Model Builder v *  Settings ot
- ®Ety Bl =~ Busbar Cantrols
4 4% busbar [root) ®
4 () Global Definitions

Fi Parameters 1 Length: d em

4 Default Model Inputs Width: 5 cm

i Material .

atenais Applied voltage: 20 my

"] Busbar Controls 1
I @ Component1 {comp1)
[~ Study 1

Temperature: 3304 K

4 [ Results >Z_\
I # Datasets Geometry
[ &2 Derived Values
I E Tables
[ I" Electric Potential (ec)
b T Electric Field Norm (ec) _—
[ I" Temperature (ht) Compute
I §@ lsothermal Contours (ht)
> §@ Current Density

BN RERE, BTl
o FTAH R AR R Y A

o MIIBEXH) “TFAR TR hUi-R iR BRI A o ok b

o JE N DIRE X FIFFR TRE DR ) EasEE R i h ik, #HHER
XS IERE .

Developer

O ® @&

Settings Update Show
Form - Forms Dialog -

NG MEARERE, EUGE—MEE. AREZER, HZIE
222 TUH) QIR .
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PN

MERAE R G 24T A5 App I, AT MR I TT. SR LASE App W IR Y
MR E R TT.

App(LtO“B ilder -
SRR |
4 [&] my_app_input {root)
- ﬁ Inputs
freq
% Themes

b [ Main Window

£ App ZIUHIMHNBEE N, @ AT270 A3l S AN EE ONIEER 7 ]
o XA 5T AT TR A A\ ot e B B E SR

Settings
Application Argument
MName: freq

* Source @

4 = Declarations
3 Boolean
[» 123 Integer
4 122 Double
123 fg
153 targetfq
123 ftol
[» =pc String

Use as Source Edit Mode
Selected source:

123 Double=targetfq

¥ Help Text

The target frequency of the simulation.

7E 4§ il COMSOL Multiphysics. COMSOL Server J&i 5l App B, LK 3 3hi@ it
COMSOL Compiler 4 ¥ App B, #E0 LLAE FH Ay 247 &% 6. T 12—
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Windows® 14 App afil, Hpgh i — MRS freq, %38 CHL (RURS
F£) 1H 400,

BEX Administrator: Command Prompt — O b

%tF COMSOL Multiphysics, AHR I 4
comsol.exe -run myapp.mph -appargnames freq -appargvalues 400
FEIBAT Zdm AW, 875 252 AL B AT AT S0 comsol.exe FiT£E 1 COMSOL
Multiphysics %%¢ H 3%, 40
C:\Program Files\COMSOL\COMSOL61\Multiphysics\bin\win64
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U4, 8] L RS T COMSOL Multiphysics 6.1 Windows® 5 i e 77 =X K]
o O TEREEIEIGETT RO, AR drzEby, REikEEtE: W TEPrs.

42 COMSOL Multiphysics 6.1 Properties *
Security Details Previous Versions
General Shortcut Compatibility

;3 COMSOL Muttiphysics 6.1

Target type: Application

Target location: winé4

Target: OMSOLET Multiphysics\binwinb4\comsol exe'}
Startin: | "C:\Program Files\COMSOL\COMSOLET\Multiph |

Shortcut key: | Mone |

Run: Nomal window e
Comment: | |
Open File Location Change Icon... Advanced...

Cancel Apply

i, f&nT Ok B AR SCAHEAZ O -

“C:\Program Files\COMSOL\COMSOL61\Multiphysics\bin\win64\comsol.exe” -run
myapp.mph -appargnames freq -appargvalues 400

R SRR TR I AR TS, BHREMAHAS5 . UM EER App Bl
IR SO AR R AR (AN B SO IR AR BN AN TG
myapp.exe -appargnames configfile -appargvalues ‘C:\\COMSOL\\my_conf.dat’
Xf-F- COMSOL Server, ] LA ELFA/E M W25 bR (URL) S48 .
http://<host:port>/app/myapp_mph?appargnames=freq&appargvalues=400

BN, SR ] DU A SO A AR e AR Te. s AR A P SR A A L
fry, WIhREARFE AT M. Bl

comsol.exe -run file_arguments.mph -appargnames interpfile -appargvalues
‘C:\data\functions\simpleinterp.txt’
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AAGE F — AN 21 SO A B App A2 UG interpfile, PATEJH3)1% App B i2HX
HE SCF simpleinterp.txt. 24)5, SEWTLATE App AR A ZY (38 E BR B0 (8
FHZ A
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ERCRE LS

E App F5H, EBICITAUROR App LG I, AR FH LT . Hof
SRIEIAR  EIEHRBIML AT HTREDCLLR TR L. R G
P B 145 0 T AARASI 0T L) P (RIS SRR . SRS 730
Ho

HEH

BB A S DU R

- FRE

o TEAMEH BRI 4

- BtR

< RERA

- EFARA

< REE

Settings = L1
e

~ General

Title: Helical Static Mixer
Show filename in title

lcon: Default ~| |4

Menu type: Ribbon =
Main window type: Single window =
Status bar: Progress =

e App EE TSI SCA, A M Bon K EiR. BOAMET, Y
Q% App Jir FH AR AR AR 7)o 2 SR A R AE AR /2 N 2 7R App ST A
Hs W PR i FHFE AR R R SR SCAR AR REAE

FERBRFIR S, MPEAIEF—NER, BAAI S RS ER (<. png) HN
B, RER IR bR WRERIN - EE, ERERARIGE, JFh
BEHR Appo BEAN, 834 AT DL T K R85 i B R 8 58 PR 47 AL A 00 1) 5
AR T H AR
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App MR O RS DT, AvSReR. G DU ISER R E,
BT RN B ISR IO T REX

EW ORB I E A EIERE App A RAER: FEOSBEED., F&EOEGATLL
PR B 75 I, (EEAEIZAT App I, 7T RAZM B A SER £ 15 1.

REBRFNR AT DS HPRESA P BRI AR . FIR s F BB A 10T DL S 7 i3
o T, EFESL. VHER, SR DUEN S AR R G E SR EE RS .

ERE
IR EFORB R ENREO, W B RERAS, M 1% 0 ERIE
LA EI DR

¥ Main Form

Form:  settings S E!
Prefer inner scrollbars

FEAE RS IL B B AR B2, RS LU E £E 5 AT App I, K50k
MRPEIRNEGH,

O R
IR EFORMWENTFEAD, W BREOmRE.

¥ Window Layout

Column Width
1 50
2 130

Row Height
1 100

[] Allow dragging between subwindows

[] Show form header in subwindows with a single form

BATLIE “EwWHgESR” MTMEX TR EHsEAT, BEHTEH
TSR ARDL. HREZER, ES I 145 10K “TEHA”.
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K
FERAEH, HIgaoR /N B T LA SEAE B IR 3 App I, 8 HETR D

¥ Size

Initial size: Maximized =

[] Center on screen

Ho 5 =M IR

o BRA, FLAEIZAT App R E R .

o BERERBRA, ATLMEMERBERA WS A 53 TN R R R
BEAH” . BRI ERANIATE Lo I3 — B3 & DA
SRR, fE: W RS AR A . e, T AP URIIREX.
NP = A g A=

o FF, RN EENBRER AN EXFELT, TR AR A
SUIERME . AT BERE T, 8575 E 0 R A 208 10 23 ()oK 2R & HAR
Al ThAEX AN HAE

BEAN, SR B FERRRE Lo SLERE 0 115 AL B A BERAE Tk
N,

LB RN TF RN, EAERAKMNETN BN, IR
BRI, AT B
HXBRERERAMETN L (0, W2 RS 116 T A0 E o 1R
s

KT X TEHE
RFFHEES TR ERF I App MIEHE  CELEEEEE) KIEHIF .
¥ About Dialog

Placement: Automatic =
Show COMSOL information

Custom text:

Ar Bk UA] (AR UL R I (B AT B3, SCHSRE. ThRRX. A FAMAEL
ETH. A TAMETRIETRAE App H FH IR N A V& CE — A 51 ST ik
App XIFHEREEBERL . I Rk B8 COMSOL 5 B RIEHE, M4 i7" COMSOL
BT RRCA = A e 7 S8 AR SCARHE Hh i N AL ] SCAR#R 2 B 7R AR 1200 TEAE Y
RSO BJ7 . TEEBISCARMES, 5 nttps BLowww (118 2 7E AT RE AT LT 4
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RGRAABEEE. B0, nttps://www.comsol.com B www.comsol.com ¥ &
R

B AL
EE AR S App ALK B E

¥ Language Localization

Localization

Language: | From preferences v|

From preferences

tubular_reactor_en_US.properties (English)
tubular_reactor_de_DE.properties (German)
tubular_reactor_zh_CM.properties (Chinese, Simplified)

KB E T DU SE 2 75 B HTE S SO App AL, ZBEBOAFOLT A
TERRSE . BEWE UG EH T AMARES SO AT, REEE
Tk T HRES, 1247 App BHEH 115 5 H COMSOL Multiphysics.  COMSOL
Server B 4 1 App HHIE 5 B ERE . AXRAHMANEZELR, HS
% Application Builder Reference Manual .
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e 3N S

SERRET T DML A T A, ORFOR W O TG

Application B
>t :
4 Untitled.mph (root)
ﬁ Inputs
% Themes

- D Main Window
- E Menu Bar
4 [Z] File {menu}
El Save {item1}
El Save As {item2}
EI Menu 2 {menu2}
EI Menu 3 {menu3}
b B Forms

XTSRRI AT LT R . TR SRISER T 4 1 T
HHA.

Application Builder K
- EtE
4 Untitled.mph (root)

ﬁ Inputs

% Themes

- D Main Window
- E Menu Bar
4 [Z] File {menu}
El Save {item1}
El Save As {item2}
EI Menu 2 {menu2}
EI Menu 3 {menu3}
i Toolbar

b B Forms
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SCH. TS RRL
SR TR 7 R T PIBBrFaLk, N B R

Application Builder o
4 [&] Untitled.mph [root)
E Inputs
% Themes
4 D Main Window
4 E Menu Bar

4 [Z] File {menu}
El Save {item1}
El Save As {item2}

=]

El Report {item3}

[ Exit {itemd}
4 EI Menu 2 {menu2}

] ttem 1 fitem1}
Toggle ltem 1 {toggle_item1}

EI Menu 3 {menu3}

4 ¥u Toolbar
] ttem 1 fitem1}
=]

4 EI Menu 1 {menul}
[ ttem 1 fitem1}
Toggle ltem 1 {toggle_item1}

b B Forms
FFAT O H AR B E -

Cattina
Sett gs
Menu

MName:  menul

Title: Menu 1

ST T UL S TR R, RIS T3 .
SRR AL AR AL 2 7 R — SKP L, B .

T R R E L SR, S — D FPA. AR, Tt ALl
BA RSO BITs M i RbEsE . AREZER, S WA 65 T “H4” .
[FIRE, P8O R BB S S YT HAZHL A L.
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1:
73

Settings ML
MName: savels E
Text: Save As
lcon: [4] save_as.png - |+ =
Keyboard shortcut:  CTRL+ALT+5
State
Visible
Enabled
w Choose Commands to Run i
b B Forms

4 @ GUI Commands
- File Commands
Save Application
[ Save Application As
Save Application on Server

Edit Mode P Run Plot Set Value Show

Show as Dialog Import File Enable
Disable
L
Command lcon | Arguments
Save application as =
M-

TSR N SO L App 7.

File
Save Ctrl+5
[ SaveAs Cirl+Alt+S >5\
(i) About ometry

AT Lo Uy VAR R I ANEE R T REIX . S8 b £ T RAE T

ZULE 347 TH) “Misk E- WEITEE”
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Thae X

AT DO PR ThRe X T SR B R E O, AR . ThREX T A S ThRe X
4, Hh TEFMREAS A NIRRT 0 TRRRIEN, WL EREEE
B 5 A INSCE S 5

Theg X BRI s XA

THREX T R 71 mUR T IR X RIS . ThREKEIRF 1 717 s T DI RE X
R THRRXAZI 719 /AT LOATR. I3 Bl fRg R

TUMISE B IE TR ) DI eSS LIRS B A TR M Dh REARIA] . VEVTh BRI 7719 miIR
s RLRE — sk EELZ, HITIEZITH App A NISERA . £ App
T, SRR BN KT TSR T4 wbil.

4 E] tubular_reactor.mph (root)

ﬁ Inputs
% Themes
- D Main Window :
Flle Home
- E| File Menu
El Save {save} — —] @
El Save As {sgveds] — = .
4 EI Ribbon Reset Compute  Report Help

4 ™ Home {home}

- Input {input}
El Reset {reset}

4 Simulation {simulation}
El Compute {compute!

4 Documentation {documentation}
El Report {report!
5] Help {help)

b B Forms

Input | Simulation | Documentation
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& B AN Th e X 1 I F 932 B K 4w B T e

FE A S FLR T RE X TR
HKIBE e

Application Builder
. | Et- E
- li_battery_pack_designer.mph (root)
ﬁ Inputs
% Themes

- D Main Window
4 [F] FileMenu
El Save {save}
El Save As {sgveds]

4 [+ Ribbon

4 [™] Home {homeTab}

AT RME “ B W N giiRas” il ez e B 30

- Mavigation {navigationSection}

Battery Cell {batteryCellToogle}
Battery Pack {batteryPackToogle!

- Battery Cell {batteryCellSection}

El Compute Parameters {computeParameters}
El Open Circuit Voltage {openCircuitVoltage!

El Experimental Data {experimentalData}

AT R R DR (BIIIhREXAS) , SRS BRI S N

-1 @Preview Dmain

File

|

Home

Battery Battery Compute

Cell Pack Parameters

MNavigation
Battery Cell
¥ Properties
Battery capacity:
Reference temperature:

¥ Open Circuit Voltage

L]
State-of-charge (1)

Main Window X

(] Open Circuit v
. Experimental [
Cell State-of-(

Battery

25

Open circuit v

oAbt
[@] Preview [~ ] main [ Main Window X
/ (T Open Circuit Voltage (7] Cell Voltage ™ — D” {7} Slice
= /- Experimental Data (13 Voltage Losses A ) | Graph
Battery Battery Compute Update Mesh Compute Temperature R
Cell Pack Parameters Cell State-of-Charge Desinn Animate
MNavigation Battery Cell E Menu y Pack
Battery Cell [ ftem
- Toggle It
~ Properties Sl M
E Separator
Battery capacity: 4 Ah
Copy as Code to Clipboard 3
Reference temperature: 25 Ri=
:)’é Cut Ctrl+X
~ Open Circuit Voltage B Copy CtrleC
23 T
State-of-charge (1) Open circuit voltage (V) [ Pasteltem Ctri+V
L uplicate tri+5hift+
[5] Dupli Ctrl+ Shift+D
[ Delete Del
E_T_:I Rename F2
5 Settings
+ L+t S W Properties
Help F1

* Experimental Data
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TEH

AT LUK 6 BN 6 B AR S AL AR AT R KON AT T E D . EREOT
A, MREREEFORBUCONFED, W “FEORES” NS SERTE
HA R TAEX

st Remore

R
§

nnnnnnn

............................

TR, CHERAN T BREANTE OEAE RS T E K App.
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IREFORMWENTFEAD, NeBREOMRE.

Settings Tax
in Window
¥ General

Title: Helical Static Mixer
Show filename in title

lcon: Default ~| |4

Menu type: Ribbon =
Main window type: Subwindows =
Status bar: Progress =

¥ Window Layout

Column Width

1 50

2 150
Row Height
1 100

[] Allow dragging between subwindows

[] Show form header in subwindows with a single form

il T 7 B 15 A MR A T A R Bk T AR I A B A A 7 4 N
B, AT CAE DA AT B L5 AR J5as AT, JERT EAIBRAT AN 81 o 40T BL& Il
IO, REHCE R . £ “TEWHOmES" WX B, 7 MTH
& PR, (SRS PRIE QI BAT 18 E AT BN SR A )

fn] DU I 20 PLAZ 55 sUEREAT MBS, AT DLE R & O 3E a1 )
HOARAL DT

H B8 AT e B B AN SRR N 26008 98 BERI R BE, T A — 2, SR 5 B> F
AT RIB R INBERRE A S RN 2 B T 4 LU AE Sl /e 8 A ) DX 3 51
IThR

RFETE D Z W #EFh 1 B T2 652 75 A7 LE T 8 1 XS AN [ 8 73 2 18] 4
EAIFE B H,
FERARBAREKTE O D ERR BRI E N 67 5 1 b i g s
RERA bR S BAESE T 8 12 [ RS AT
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2 T8 SCAT 1A JR BB ERS S e RS o RBETCE — R SRR &, FON T
HXTR, —HAIEas A i mEIiHs ook b, Fa O RNREE 0T
KRR -

Settings TAX

Subwindow
¥ Forms

4 B Forms

D operatingConditions
D geometry

D results

D information

Add to Subwindow Edit Mode

- -~ Vertically
Form Initially open | Closable | .- \-pie

D settings ~ O ~

Default form: settings =

BWEE LA B EAAAFR T & DA RR A, EREM R TR
AT DR E R AT 3 L R A TRAITIPRE . R EARAULZ S
WEERR. ARARLIE DR 25 B TR

TR R BERRAE— T &, RS w3 R A RO E U
RIS T 5 DR B hAh, REFAER 2 RRBMNA LSRR,

JAB App I, SN BIRBA HLGE BT I 51 (1 R ) R R A
ANER LT R R R AR R A AR R TR L R b

BOAR BV E M T 150E 5 3 App I TSR B AIAE 7 2 1 AL s SRS -
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HAIF

HIFRIER —IGE3D (B, il MABEERERE . IR i
BRIED , ERY] App T EPAT DB AR, B RAEE T DL AT I
B — AP A, WA LR TTERIAT . 7 iEA B AT DR 5 S R P R TR
X RRIKIRE T, S0 AE App FIERN BAGRK 2R 75%. 2R75ik
£ App WHITTIE T RS . RATIEAEAR R AT s N oI RE A
2 BB H ORI A R 0 BB B P e RN R BA RBTTER, 7]
WA R AT Ctrl+ Al B d, KT IFREAT S . R AN SRR
RIS GIAT Crrl+Alt+ Bl BRAE, W& QI 51206 RO B R E%, Ik
HATTTBEAT G -

SORIRESRAE N HA BT LU 2R BRI . 2R App M IR mirh
FIH, A AT A AR S A IR S SSORM A T A, WA R SR AT
FAE . RFFILT LR App BRI RAIERIERIGE K. REtFIT (R
HN )RR LB ORI 3R N S BB B 1

HEEHE R A, BT, AMeRMESCEHIE, RS,
W RAEAT A T TR AL, A S SR RIEIN A il ke 51238
BT BORIR I A
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)8 B FE 1R 1B AT I B A

2R EREINE K 2 P SR LAE App H3h (ashe) Figibiatr (Bp#sk
FD BOSHFAROCIG . BT X SE S, W LARL T App A4 AOZEAR

Application Builder e Settings v EX
- =t~ v @ Events

4[] tuning_fork.mph (root)
&l Inputs ¥ Events

% Themes =
On startup: runOnStartu hd 3+
b [ Main Window . E =

[ % Forms About to shut down: runOnShutdown = 3+~

Events

[ = Declarations
I [y Methods
b [ Libraries

DL B2 fih R A58 1 3s AT S
o App WH B sS App & 04 LA RISSH App Bbs k< App & M
« JBH App 2 R BN Gk H
o i exit() A IBAT Ik
Blan, TEfbRE IS T AR IEAT R T VE T UL E SR e i BdE, sidtos P

PRAFEE . sbAl, TEfd R4S 1B 4T AR IS AT 0 5 i vl LR [RIAG /R 1 true,
MIMEUHE A R8T .

JB Bl B B B PR 1)

T Bt F AR iR iA 5 BB P S AR S 1 “ App JF R 487 DhfE
KA NN B S AR IR E B App F 7 SR 2 AiTis AT i, FFAIaeit
KR 7% CUngiigl & AR/ 5 2R R B I s S H 247, AR 4
Rt BB FHEAT . A AR AN ETE (W confirm) BaRXtHHAE.
FERXAMEIL T, A BB TEHE,  BRAFRE b 20
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EREMH

o B S ORI B, LU AR INE] App. FFS NIV IEEIEAITIN
App PRARES. —BEAEEFEN, eELSEiT—AmdFy. £ EF, %4
TR AR B spanwidth [E R AETE R, £I21T setResultsStatus Jik.

I U Forms - .
n
el Events Seft gS
O event! Event
O event2
u event3 Marne:  eventl
O eventd ~ Source for Data Change Event @ &
O events
O events I = Declarations
u event? 4 4 Model (root)
O event? 4 (7 Global Definitions
O events 4 Fj Parameters 1
B eventld 12 Width of one span (SpanWidth)
O eventll 123 Number of spans (NumSpans)
O event12 123 Total length of beam (TotLength)
O event13 123 Beam height (BeamHeight)
[ = Declarations 123 Beam thickness (BeamThickness)

123 |ntensity of the pressure load (Loadintensity)

Use as Source Edit Node
Selected source:

123 Parameters 1=Width of one span (SpanWidth)

~ Choose Commands to Run B

Il Forms

b & GUI Commands

[* = Declarations

4 [ Methods
compute

setResultStatus

reportState

updateDisp2d

. updateDispd

updateResult

] e e

=| animate

Edit Mode Run Plot Set Value Show
Show as Dialog Import File Enable Disable

L2
Command lcon  Arguments
setResultStatus @

WER, HTXMEGRMEE2REHE, 3SR ERRACE, KIbE
S BTN G, W Zifd FH 5e B % 4% /form1/graphicsi.

TN A S B O PSR AR T
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B F LRI

AFIHEIE “ App JFARAR” T AR RS R R AL o Y R SRR R A BURAT
PRI A

T DL T R S AR IR AR A P U1 B “BRIF RS HRUE “BEs
W7 A%, JEIT R A SR

Source for Data Change Event @ 2

= | Switch to Model Builder and Activate Data Access |
& Model (root)

AREZELR, WS 189 TWH) “IiiEgnias B Ui

HER, BRIER AT UE NSO E AR T SCHRFAE P S LA X
Z e T BRI AT FPA BT N ELEOR —AN R FEEE, 4

1151



AP e o B 1) BRI BRI A B, AZTEHER R 5 panel {E X
HEST T

Settings v RX

m s

Mame: eventl
+ Source for Data Change Event @ B

= Declarations

& Model (root)

I () Global Definitions

4 |§ Component 1 (comp1)
- Definitions

2= Variables 1

[ 8

v

& Selections
& Inlet Boundaries
ﬁ Outlet Boundaries
& All Fluid Domains
@_‘ Use as Source =g Edit Node
Selected source:

& Outlet Boundaries

+ Choose Commands to Run 5

4 B Forms
D main
D cad
D mesh
D transport
D flow
D results
D panel

I @ GUI Commands

=# Edit Node Run Plot Set Value I:l Show
[Z] Show as Dialeg Import File Enable Disable

L
Command lcon | Arguments
Show panel as dialog

=% . -

BHFEIBITHWS
B RER O, BREBTHGSS S LD, mTitEe a4 r
Bl AREZEL, HSWH 65 WK “H%4” .
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KPR BN R B

RIPNR X REM 52 R, EER R R  FR REAT 3 o
KSR AT P a2 P 81 B SRR K a2 91, BE RS & )m . Rk
JRER 5 -

0 5 U Rk B S
XF TR SR R B R, ST AR E 2 80 O Es AT A Bl 2
o MECEATREXREE W HNEER, N EoR.

¥ Events
On data change: MNone = + -
Create Global Method
Create Form Method
Create Local Method
B Create Command Sequence
¥ Events
On data change: | method1 - 3 +

BIREBE TRV RAEGE (BRANKE) - App W A5 15 BAE N 3R B i
A R RAEAT AL, RR MR A A A (T
SRR 5 o R

N

. SikE

. makE

5

TN

. B

. B

. Xk

. FlHiE

. s

. W
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ol BA e s o R OGRS . SR DhRE X R LR DA AE i kBT
IR A & B RIS A o FH . A B A S AE AN R B I W B 1 8 LI A
FPH)e AHEER, WRaSFyWTH T . ARSI E2ZER,
HZILEE 65 TUH “H%4l” .

AT

AR A RJE S BIBR BINER T TIT — S TEAE, T BLAE Herh 25 AR 22 61
WA AR, BRI RE TR QR AN RS, ZIERA BatEr
BRI R R M BRI, ES W 204 T “RETNE” o XEEEIERTT
LRI — A2 TCH N newvalue, EFET RPN GIM., AP, @0
FUNERA TR O S R RAHE . FrEIERIE R SAE App # b b Tk
WES, I A X I IT T

flin, BBEalE - MEETRAE (ERAIERSE0 WL W EPR.

@Pre'wew T flow X method1 [ results Settings -1 x
H Input Field
Mean velocity: um,"s Name:  inputfield3 =
Editable
Tooltip:
~ Source D+ 3

= Declarations
4 <% Model (root)
4 ({7} Global Definitions
4 Py Parameters 1
8.5 |nlet concentration (c)
a5 Diffusion coefficient (D)
2.5 Mesh element size parameter (h_max)
s Mean velocity (U_mean)
8.5 |nlet width (a)
8.5 Laminar velocity profile normalization constant (alpha)
5.5 Geometry scale ([qeometryScale)
Use as Source Edit Node
Selected source:

a5 Parameters 1=Mean velocity (U_mean)

Initial value: From data source hd

Value: 10000
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AR ITEN B S DR B PR,

Settings =3
Method
MName: method1

Show in Madel Builder

¥ Inputs and Output

Inputs
L A
MName Type Default Description
newValue String -

BJm, A28 newvalue ¥ App MBI BT HOSPRBEBE E . HIhREMELETT A
% 5 T AL BN B B D7 VE AR, SR T — M E App PRI A\ K )i

EWRF
b E LV UE

ERTBME Corl+ B BRI PR EOSAT TR i 2 P 81, RIS N 2 R
IS EBAR BN S+ o 0, IR TS A R ARIESR E B I R R
Xt G RGES R M BB A BB AT — AN, BB R A e R kT

BEIFARIE A T Iy R o R AL

i R ER o< IR B i R I B

FEMNEL ChngRA) BROCH] (ORHIRY) FREI a) LUz 47 )7 ik s & 741

¥ Events
On load: method1 -| 3 4+
On close: | method2 -| 3 4+

AR EMER P IORE S L e, 8% 78RR R IR i HE R A
B TGS AR PR S IE AR AR 8 FER, M TRt BB R % (il
BT AR 5 ZAR RN E 24T, ARy 4R 1 R e S

BT,
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B RAlR B4

KRR P AR nl (B0, S AE) I, SR bR Sh. EH,
RN GBS bR ST B AR BB AN H AR, A Tab BRI A
i, ZREN R SFGER

¥ Events

On data change: MNone A P2
On focus gained: checklnput ~ 3+~
SCRFBLSEE A IR B R 4

« BIAE

« XHFRA

. XK

CAENEE: PRrs

AR LU R SR AE App WA RHT L. BREHMTENEZER, 55
TLEE 204 TIH) “REBHTIE” .
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7]

App BB RE BT SR T B A R AR AN 5, BRAIAL A O U4 R S R
A AL, I8 AT A X AR B A R . BT R E AR B T AR O RO
Jiik o TEFRINS R, IX SR & n] DUAE Al AL HAR R 500 R ey i i A .
YT AFER BN R G722 a8, 1R TIENM AR, THAEH
TR T A M. T, TR N E XA R A2 RVEE, WTUE
I A FRAE o A AT U R B e LR RS EINE R, ES IR 213 T
1 “Uim A RS .

AT DO R BB s B A Y . RPN R 2R E R (461X
TSR ER LR RANTTE) A .

T AN [F) Y () 4 )= e B

. HE

o —HEHH

o THBAM

o EFEFIR

. X

. B

o PETR

- ERERE

FE AR AN SRR LT 2R

. BRE

o —Y4ERAH

o THEEA

- EFEFIR
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ST DUA B ol P B A A ] D R DX R 7 1) S 4 s WS

® Forms
E\.rents
= Declarations
abe String Scalar 3
Boolean Array 1D 3
123 Integer Array 2D 3
=5 Double <> Choice List

3 File

Unit Set

=] Graphics Data

2. Node Group

Help F1

T, PR A E I IS AU, ST DU TR R S B AR
S5 ARPEE T AL, tha] DU E IR X R A A Crl+K 34T 1) .
TR POV R, W] DA B A B R IR AR R R, T .

D Main Window
4 | Forms

D form1
[ formz Edit

[ form3 New Method

Events
4 = Declaration Scalar b | =85 String
122 Integer Array 1D » Boolean
L3 Array 1
b | 123
122 Double Aoyl Integer
285 Array 1 <& Choice List 12 Double
b Methods E] Preview Form
b [ Libraries
Copy as Code to Clipboard 3

KPR R TEET N GZRAENTHEA T, WHhPR.

4 i Forms

- D form1

4 = Declarations
122 Double

D form2
D form3

Events

BT =AP R R, RlfnE . —BE M A, TRy LR SR

© FRE
. Ai/RE
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- BR
« XEER

B 7B Y R, R T DMEVF 2 R AR A R R YR

A R T P A R L R IR AL

Settings MRS
nput Field
Mame:  pronglengthinput =h
Editable
Tooltip:  10-2500 mm

Source 8+ =

J Create New Declaration and Use It as Source |

= UETmTatoTTs

[+ < Model (root)

PRI AT IF— X IEHE, ATt bR S W b AL

3 Create and Use Declaration *
MName: war
Data type: String -
Initial value:

oK Cancel

R 7 B A A 4 BV 2R T

fltn, I a2 S S a2 W LR A T AREZEE, 1

Z UL 65 UK “HZ4l” .
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TEIERAGATIEE — N EHRE WS, HiI N0 N formt /graphics.

" Command lcon  Arguments 3 Edit Argument X
Compute Study 1
[PltTempersoe 7] (i ferm/aaphis + g Foms
4 D form1
graphics1

1 =% .'El - [

Edit Argument

E‘ Use as Argument
Selected argument:
[ graphicsl
OK Cancel

SemT DU 75 WA D i 2 IR A2 T

WUR AT AR B B — YRR B T 4R R AR N T, AT DA A S
A TR WA LUEEE R 5 kU7 M B AN G, B AR AT
b, AT LMEF my_variable (1) SKRUjIA —4E%(2H my_variable KI5 — &,
ZHEBUEH TR AT DM E N RR RS AR S TR R, B my_matrix(2,3). &
SIAR G ] D& AN = AR &, W my_variable(n).

T T ZEE TR GAE NN TG A, KRR AT R A A B, JERRAR T
TN BE SR WA A48 graphicst METEXN S, A -8R
graphicst 745 B A B, SR8 AN S . RG] 5 S OUE
TWJ% U ‘graphicsi1’, MEF2FRIEEN % graphicst. 0N )AL

T & A NAS T AR G o

R LK

BENBHRENG TN XAZRTEH, U as e, e TvRg. &
SR EE AR root Al parent, JEH AT Java® gifEil 5 a7,
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— EL

e

b B T CE MR PR R AR A BT BXURS FE R K AR

PR

AR R ERU TR TR SHERE, BAFXH. BT RSE
WA —EMRGE, ENTRMELIUN AR RE R, fitsEZ/A R LR
A I — PR o S mT DLk 7 v H i 4 R B, A A A R AR R R R R
FER . R AT R AR . AR ZER, BES I 360 TN “#iiik” . &
WA DAFEVF 2 RN R EH AR R EERAR, BlmAE. AEH0E. *A
HEFNH1 ZAE

THEER TR S solutionState Al meshSize MR EE I,

Settings TAX

String

List of Variables

L] L. g

MName Initial value Description
solutionState nosclution Solution status
meshSize normal The current mesh size

T e ] A S B AT SE  BRR B A 5 (SO AN R A B SO
MCA HEAT IR B AR A 2 SCA

M IR FNR AR B SO A HL T AT BN B CRAF B AR IS A T DA R SO =X
o AR (Ltxt)
« Microsoft® Excel T./E{# (.x1sx)
- T LiveLink™ for Excel®
« CSV 3 (.csv)
o B (Ldat)
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TERIR T ] B IR LSS U T R AR

Text File (*.txt) ~

Microsoft Excel Workbook (*.dsx)
C5V File (*.csv)

Data File (*.dat)

All Files (*%)

= S/

FEERR R HEN RA BB O, B W A B AR, SRR A
AT viewCard 1ENVR  (GEBIF A %EESS) .

Settings v ax
Card Stack

MName: cardstack] E
v Active Card Selector @+ 5

4 = Declarations
4 =oc String

18 viewCard
123 viewText
123 viewText2DRad
123 solution_state
123 geom_state
123 report_format
123 target_state
123 inXpolRatio
123 gutXpolRatio

Use as Source Edit Mode
Selected source:

123 String=viewCard

ARAEH R HENEZELE, HS 058 281 TUH “RAHE”.
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A IR B

mr DA A R AR AR O REME . HABR AR R LTI AR A B W] BAY

PIRRAR A«
Settings

Boolean

List of Variables

L - A
MName Initial value Description

wvalidinput true Boolean

geominitialization |false Boolean

A OICHY

TE LR R BARTS d, AR /RAS & bvar ME IS & AEJE 4T3 5 .
B4 4 (pgd). BN, 2%

true, JI7E graphicst H14: %
if (bvar) {

true 5§ false. ZRIMEN false. FEERPINMGIRZER N,

W pvar N
B4 1 (pgD)-

useGraphics(model.result(“pg4”),”graphics1”);

} else {

useGraphics(model.result(“pg1”),”graphics1”);

}

B A UK R R

HE R MIXURS B A 8 5 75 s A AL,
it
Settings
Integer
List of Variables

"
Name

Initial value Description
n_of_digits 3 Mumber of significant digits
n_steps 0 Mumber of iterations
(=

& EATHIME 75 2220 il 38 R s 0URs

HZ

Settings
Double

List of Variables

"
Name Initial value  Description

Value for coarse mesh

Value for normal mesh

Value for fine mesh

element_size_low 0.3
element_size_medium | 0.38
element_size_high 0.250.0
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—HHA

— B T DA I — AN A 4 (TR AR L R SOORE R S
TR AR B0 G VERAT VT I o — 48U P T R B E A AT AT BR 1, 41
an, ] U — 4R AT BOT AR B AR R A A . B R S AR
T MERHATHRE — MR R . £ T BT, AT PIADXUEEEEA: xcoords
Fl ycoords.

Settings

Array 1D Double

List of Variables

"

MName Initial values MNew element val Description
xcoords 10.2,-0.2,03,0... 00 x-coordinates
ycoords 10,0,1.000,-1.... 0.0 y-coordinates

% =

BRMERPX R P IRIATH, FuRESN P ESRE AN TR. FRH.
Aii R R R TR AT 1 T e -5 00K P B A1 2R AL

VIHME

VAR T LR AL R 0 — ML . BRI, T RAIR T e
VBRI, B 24T FF—AXEHE, (ARG RO, FRERT %
SOURS RS2 1791

3 Edit Initial Values *

Enter 1D array of strings:

0.2
-0.2
0.3
0.1
0.96
-0.01

oK Cancel
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B EE

HALsE LB RAE SIF AR IF LIRS L0 (A0 P, JFHAA T AL i
5. MATEAERA TR PEARR TR (ERAES) , NFEER
ICERIINEG 5 () FRER T 4R

PUAED: ARM%HA

{1, 2, 3} HEITLE 1. 2 M3 13- tEHA

{} ZEHH

{‘one, two’, ‘three by four’} TCER PSR TR 2- TTEEA
{{1, 2, 3},{'one, two’, ‘three by & —4 3- LR —A 2- mEHAH
four’}} ) 2- LA

—EHA

TUEBUATT ST DA B AN B A R, AT DU AR R A g kAT
Vil 7E N, P S 4ERURE B xycoords.

.‘:'.’:'tt ngs * L X

Array 2D Double

List of Variables

"
MName MNumber of columns  Initial values MNew element value  Description
xycoords 2 | {{03,02}{-0204.. 00 xy-coordinates
2 -
> = #
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BIta1E

BN (BT (T DLRAE RN e . BRI VIMGE, TR
RN TT N GRABATRE LA . S 2ATIF RGeS AR T ENE. T

BIEoR 7 4RO FE R R Bl

3 Edit Initial Values *
Enter 2D array of strings:
0.3 0.2
-0.2 0.4
0.1 0.01
0.4 -0.1
0.004 0.3
-0.55 0.314
+
oK Cancel
BHEE
TREIR T Y AR
BeHiFE BRMHA
{{}} =AU
{{'5°,'6°},{'7",'8"}} 2x2 I B JEL
{{1s 2! 3}! {4! 5, 6}} 2x3 Egﬂ%g%ﬁlﬂﬁ

X R, AT RN T ARG, DT {{1,2,3}),{4,5,6) ) ZEE T LA HRE:

123
456

i ik 2x3 FEREAFfEE RS arr th, MIJTE arr[1][0] 55T 4.
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TR H A E X YRR IORIGRE, AFBOE TR SOET . . h gmiB A aa 8 14
AT —ANREHE,  R] DME A2 B ST AR 54, i M o

3 Edit Initial Values *

Enter 2D array of doubles:

"

1 2 3 4 5

0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0

t 18"

oK Cancel

>
EFEIIR

WRFIR A SR THEHE . Rk e R . 5 R IR E R
MEEIREE . ZFRA— R, Ko AEMBRERMNS]. G0 AL — 54
NEMEAE (B, JFESR 5 (BRBFR FAX T BoR BN SCAR (i,
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FEHAHEIR ) o EIRAGMRENTAT S o £ NI, mat1 WALEHER [,
SR TITH “mat1” .

Cattina
Sett gs

Label:  Aluminum Alloys

MName:  choicelist]

List Content

"
Value Display name
matl Aluminum 3003
mat2 Aluminum 6063
mat3 Aluminum, generic
ti=zvmHE

B I A B R R Y ROR B R R R, A W] AR Al SR A R A R
PRI YRR E R s s R L, R PR

Choice List @+
Available: Selected: Add New Choice List
<z» Simulation Type List {simulal <z» Material {materiallList}

<%» Choice List 1 {choicelist1}

[] Allow other values

SR, fod mT LR AR AT X BT AR B R FROR B R L R T R 81K

s & AF

BmT DUA B R e BRI 5, RIS IS SRR 719 il R B 2R AR E P
B AR FRIR 2 W HBEAT VI, FARBGR TAR B 0/ A8 A S 2%
PREIERES IR IIRG], TES W 248 T “H A S HERE bRl .
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X

AN BT importFile I, SUPFF W] R B TAEEAUE H 2 AL
AR importFile J5i% M HAM TR MEBSCAFIE 252, 162 WA 348 1T
1 “SCHETRE” o A, SCEEAE I AR RS H A T RAN R FEE
AR E A

ettinas v B X

Label:  File1

Mame:  filel
File Location

Target directory: | Temporary -

Access using: upload:///filel

FH Pk 8 B SC AT @it upload: ///filel, upload: ///file2 ZEiEVAAE R BN &
B ERHEI . SCHEZ A (Filel. file2 2 MEnI T ol H g
AT I E ) SR SO 44 o

B IR E A E 2 E S, ES0E 323 TR “Bst C - SCRAb B
SO T SRAER o
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LY g

BTSRRI B SIS DIEAL G AE B e f Bs | AT b T 3 SOy . A
ERREE RSP BATHANBAFIR.

Settings
Unit Set
Label:  Unit System

MName:  unitset]

Unit Groups
" Value Display name
sl sl
imperial Imperial
Initial value: | Sl -
Unit Lists
" Name sl Imperial
length cm in
potential my my

BT TG TP IR AT HR R — AN, FTRAE App FI P A BN 0 B
KRR & M AL A . B — PR R R A A BR B RR R 2 1 — 4 AT .

BRI FNRFAGH AT — AN AL H R, X R F1) AL S A R RS R B
; Bl mm. em. dm. m Fl kmo BALFIZR KA FR AL R LK T BAALR A rh
TE X BRI A5 R T8 E BT App I, 5 BRI F B %A
P IR AL

RS T SRV A RS B App IBEATEEIIER . AEAREIH, 2 X
TN ST RN Bt . BALATEEAIFRAS O 5 UM BT #) o

EIE S TR R, £oR Uik aa . X 5 B E AT LOE S AT
BE . BARLHRYZH PSP R . PIEESRA SR (-
B ST .
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fE BRI, BATRIR B A E =5 B, ST AITES]. SI 53 1) 2R 4 AL A
FER BN AR . R IR AT 70 RIS R T — NI BLE, AA B b e
Sy RAEA HIRE— 7350 T VR I BE A A e gty B

TEER RG] App, HAHIA S HER B S FAE ST AR A7 24 8] it

VAl

ikt
Length: 9 cm
Width: 5 cm
Applied voltage: 20 my

Compute

Unit system: | Sl -
Imperial

Length: 3.543 in
Width: 1.969 in
Applied voltage: 20 my
Compute
Unit system: Imperial -
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TERERASHERRER O, Hrp A bl AR IR

MName: combobox! E
-+ Source FAF

4 = Declarations
Unit Set 1 {unitset1}

E‘ Use as Source =g Edit Node
Selected source:

[M] Unit Set 1 {unitset1}

Initial value: From data source
« Choice List @ +

Available: Selected:
[M] Unit Set 1 {unitset1}

[] Allow other values

X AR 2 W UL AR A B RIR, RGN T R A SR AL HE.
[FIRE, St T DU B AE B R F A 0 GRS HE
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AT A ] 9359 5 735 4 B R AT o S T2 8 g AE X 2 ) B B 7 1

Settings ©iE TEx
Input Field
Mame:  inputfield] 5| Name  inputfield3 =
Editable Editable
Tooltip: Tooltip:
~ Source B4 i + Source @+ B
b = Declarations > = Declarations
4 @ WModel (root) 4 @ Wodel (root)
4 () Global Definitions 4 () Global Definitions
4 Py Parameters 1 4 Pj Parameters 1
ol Length (L) =5 Length (L)
a5 Bolt radius (rad_1) 25 Bolt radius (rad_1)
a5 Thickness (tbb) 25 Thickness (tbb)
a5 Width (whb) 25 Width (whb)
a5 Maximum element size (mh) a5 Maximum element size (mh)
a5 Heat transfer coefficient (htc) &5 Heat transfer coefficient (htc)
a5 Applied voltage (Vtot) =3 Applied voltage (Vtot)
Use as Source =~ Edit Node Use as Source =~ Edit Node
Selected source: Selected source:
o5 Parameters 1=Length (L) =5 Parameters 1=Applied voltage (Vtot)
Initial value:  From data source - Initial value:  From data source -
Value: 9 Value: 20
~ Data Validation ¥ Data Validation
Unit dimension check: ~ Append unit from unit set + Unit dimension check: ~ Append unit from unit set =] &
Unit set: Unit Set 1 {unitset1} 2y Unit set: Unit Set 1 {unitset1} = |5
Unit list: length (cm,in) - Unit list: potential (mV,mV) -
Numerical validation Mumerical validation
Filter: Double - Filter: Double -
Lower bound Lower bound
Comparison type:  Greater than or equal - Cormparison type:  Greater than or equal -
Value: 5 Value: 0
Upper bound Upper bound
Comparison type:  Less than or equal - Comparison type:  Less than or equal -
Value: 15 Value: 100

Error message:

Invalid input

Error message:

Invalid input

AT BRI OISR B AR AL, BAATER BN BAIH] {unitset1} CAf
P 5 SCHI BT B 7 WIAR2E) o BAAIBISR 70 0| WO BERT RSy . 24 FH B
ISR B AL SR AL, BUERAER: (G THARBAE T) 51 BALE RIMGLE

FEABIF 73538 em A mV. FHRAEREAE App AT = B4, I H A7

o1 App FHEAT S A RAAEXT RBLE I E 25, 155 ILEE 95 WK “H

N
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LA TR 7 30 5t B s P 4 4 BT 8 7 WK i 8 A R M v 3 LA

Length: 9
Width: 5
Applied voltage: 20
Length unit: cm
my

Potential unit:

4 = Declarations
[M] Length Units {unitset1}

cm
[m] Potential Units {unitset2}
cm iy Methods
my b [ Libraries
—

Compute
-
-

AT PR S s A I ) B B 7 I e B 7 1

Settings = L& Settings
Label:  Length Units Label:  Potential Units
MName:  unitset] Mame:  unitset2
Unit Groups Unit Groups
L3 L3
Value Display name Value
cm cm W W
m m my my
inch inch
Initial value: cm = Initial value: my
¥ Unit Lists ¥ Unit Lists
" "
MName cm m inch MName W
length cm m in potential W

174 |
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TR, ARG, A = AR W], SR DO B FE R d AME Al
BEKERA. TEER TR, Hoh =N H SR AR
2, RN HEA A Ak (Y LR SR WA DU

Length: 9 an -

Width: 1.9685 inch

Applied voltage: 20 my -
Compute

HIEHEE R RIEVERS, TGS & A BFIR A BALEE. flin, X THE
W, fEmT DM H ARV IR (P a ), JFIEFAF AR B EIIR.

R T K

& ] DU AR 8 I TV TE 7 v 51 R B GO AR Sk filan, fiE
FHERN I 4 75 & form3/buttons 7] LL5I A form3 #1444 buttons 4% 1M
form2/graphics3 M A LAG| ] form2 "4 M graphics3 IEIEXT S . &L n] BA
R AR B RIERAN G R B, W formt £EFRH, NWATLLKEH A
MRUCH RS

B A RR TR T B DL SR DY REDCRI T AT, AT DA e il 44 B
Gty o X RER R E & b, B AR DI d e IR NIk
4 HK

Sett ngs Y B 3 Create Shortcut *
Button _ Mame: reportButton

Name: reportButton = [[] Update methods

Text: Report ’m OK Cancel
lcon: ¥ results_report_32.png - |4+| B

Size: Large =

Style: Flat =

Tooltip: Create a simulation report.

B e R GE T 2, T DU P B PR E B Crl+K
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TR T PR T 30 EIRTE App B P B T OREE T =15 .

Events

4 = Declarations
= Boolean
123 Integer
25 Double
abe String
<> Material {materiallist}
<> Simulation Type List {simulationTypelist}
=] Shortcuts

I [y Methods

b [ Libraries

ERTREFREE S I, Q0 T A EE 2 plot_temp A temp_vis,
3 T A E TS 4 .

Settings TAX

Shortcuts

List of Shortcuts

" MName Target Description
targetFrequencyText rmainComputer/targetFrequencyText Shortcut to Text label
targetFrequencylnput rmainComputer/targetFrequencylnput Shortcut to Input field
frequencyToleranceText rmainComputer/frequencyToleranceText Shortcut to Text label
frequencyTolerancelnput rainComputer/frequencyTolerancelnput Shortcut to Input field
prenglengthinput rnainComputer/pronglengthlnput Shortcut to Input field
radiuslnput rnainComputer/radiusinput Shortcut to Input field
targetFrequencyUnit rmainComputer/targetFrequencylUnit Shortcut to Unit
frequencyToleranceUnit rnainComputer/frequencyTolerancelnit Shortcut to Unit
plotButton toolbarComputer/plotButton Shortcut to Button
playSoundButton toolbarComputer/playSoundButton Shortcut to Button
reportButton toolbarComputer/reportButton Shortcut to Button

PREETT 30T DAAE H AR B0 el “Trikgmiias” RIS al . HHLE Rt
#7530 temp_vis ARG EE IR f A 22T

L
Command lcon | Arguments
Plot Temperature (ht) templis
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AxP R E A Bsh. Bl LRI, REETT s B3R ENE
FEPER I Java® 288, SRR TRFE . BEAL, XU BE R RIA AR BY 7
WS RTET S, XREALREAE App F 7 SR A5 A R A SECAN s ANl R
Jrikgm A .

REETT A “RBRTF R HIfE, IR “App JFRER” At i . ERRR
COREDSN:0 s - Ne MR s iy ey R SRR TR N S k= i D ER 18

Settings ~ 4| Graphics

Block Q Q A~ ‘ﬂ' Ei
[ Build Selected ~ [E8 Build All Objects =}
Label: Elock1 =

. Create Shortcut (Ctrl+K)

¥ Object Type Used in Application Builder
Type: | Solid =

3 Create Shortcut *

MName: bkl

[] Update methods

oK Cancel

PREETT A2 ) A AR AT DAAE AT IR R AR, BN, R s A BHr
JHERAER, N E PR

@Preview method] X
blkl.set("size", new int[]{2, 1, 1});
blkl.set("size", new int[]{2, 3, 1});
blkl.set("size", new int[]{2, 3, 5});
model.component ("compl™).geom( " geoml").run("blkl");
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B 7% S5

LT e 7 W1 e T AR 0 B e 45 DA TR X SR ) A s 26 BRI
R AR R R

Label:  Graphics Data 1 =
MName:  graphicsdatal

¥ Initial Values

Coordinate: 0,00

Results evaluation: 0|

¥ Initial Values for 3D Geometry Source

Geometric entity level: | Domain -

Domain settings

Line entry method: Point and surface norm: ~
Depth along line: 0
Point being modified: First point -

FIGRAE A A 5 BRI Hcdhe 8 P AR AN G R S BRI . S LATIR IR AB M A
BWEIEFTNENBLE, 7T LAE B TE X R IHI56 BTG A A VR B LAY mi i i
M.
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KT H s W & F R v s e “omias TR @, N EpoR.

Editor Tools TR
S EditNode =T El

D Main Window

I U Forms

[ u GUI Cormmands

4 = Declarations

4[] Graphics Data 1{graphicsdatal}
22 Coordinate (Coord)
8.5 Results Evaluation (Eval)
anc Geometric Entity Level (Edim)
avc Line Entry Method (Method)
5.5 Depth Along Line (Depth)
=5c Point Being Modified (Twopoint)

b B2 Array 1D Double

[» 123 Integer

[» =0c String

i Methods

[fifi Libraries

& Model (root)

T BT HEE U R AT R R AR, AT DM R R B Rk
BARRE LI, JFik i BREGE 1 RN EBERER BAR, W KPR,

Settings =3
Graphics
Mame:  graphics] =

Zoom to extents on first plot
Source for Initial Graphics Content
¥ Data Picking @+ B

Enable data picking
Target for data picking

4 = Declarations
[» =5 Double
Graphics Data 1{graphicsdatal}

Use as Target % Clear Target Edit Mode
Selected target:
[=] Graphics Data 1{graphicsdatal}

Ep Ll RViA €

T G 06 BT AR KR BN 2 RIS mi i, SR EAE N BT AR R £
FAEALE ) Bl . AARRENS B Tz A B A AR . TR, fE “RATT R AR
S ARIUD PIVAS R 7 At Y3137 g AR =9 K ST IR €

1179



B o A A e 1 AR R Bt s B

Settings 2L e
MName:  datadisplayl =5
LaTeX markup

Tooltip:

¥ Source @+ B
4 = Declarations

4[] Graphics Data 1{graphicsdatal}
25 Coordinate (coord)
8.5 Results evaluation (eval)
abe Geometric entity level (edim)
abe Line entry method (method)
=5 Depth along line (depth)
abc Point being modified (twopoint)
[ @ Boolean
[» =5 Double
I Zz2 Array 2D Double

@_‘ Use as Source =g Edit Node
Selected source:

5.2 Graphics Data 1 {graphicsdatal}=Coordinate (coord)

AT DU P Al A e A D B A 0 RIR . G SRVE SR T DU A A4 M
7R A AHEXS G Y 2 DR T R AR

JUAAT H B B FE B3

JURISEMRR | 2858 U7k YRR BE BB TR s B B TR R B4R BT A
BBVR BN = HE LAY G o 4 TURT SRR R BRI, XS i B R I ik
BLE S AR 2SS EE SO sn, NSRS weFE. &
TTHE WA BB T s i B US4 B BRI 1E H
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VRPN R

AT DB “O7kgniBas” Rm SRS, DIPAT “BERIFRER” BRI T
AR HEZAT i 2 DL #RAE . Bldn, J53EmT DARAT IR AL 38 e A A H DL &L
6] App FH 7 AIAH S AE RIS .
Java® FEE S T 95 COMSOL J7ik, XMk T LG BTG Java® ik
A Java® o BT Java® JiE, “App TR 87 A EHCHINERE, HTHE App
AME BSOS RYT Ro BRI R — B fdls 2544, H T 124 App MR AR K Z
COMSOL Multiphysics BB FPRZS . ARIXLEENE HEREZEL, ESIE
347 GU) “BSk E- NWEJTVEE” F Application Programming Guide
“App JFR#R” H App W N IEIE App X RBATUIIA, X RBI R1—
By WATLMEH “O7 ik gmiEas” SRl g 540D, “OTikgmiEds” nl
PLE 05 10 9 56 SOEAEIZ AT App HIFH 7 FHRIANW,  Blanddl oA, Elbs. i
[EENSES NN
TENRER TS REFEMRE L. &RAFEERTE App M, @t
JI A T7 IR B RIFEAT VIR« RETTIEAE App W s o J@ R s i) 119
Mo JRTBITIE G AR B RECE AL, JFAT M R E & T A
KIEINENELZER, HS N 204 101K “JREMINE” .
“App FFR#” AL FEE N T RMBE, nRBE T AR, 5
e R DA ARG B, E IS T B AN BHE, ] Lo
S - REMGARY B E B AR AR SRR S e LA AR .

Ky & F7 51 e B BT ¥

£ “RPGIEAST B, WRE R NI a4 A T 7 B e sl b f g
FBBIr . %02 AR A Bl B MO R 77 ik . T DU R ) 7 3k %
YRR BT B B R R H T -
BB OO — NS, R AT RS O W B 75 5 fds . BlAE, 34T
KREBWFAEN “IrdgiEds” RoERUILERIE X AT EAEAN R SRS 15 L
T WS REAT R .
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fl‘%): AFIEENBIIEAER “TrikgmiBas” WE0L T EOMFEZIRE. &
KR R R B

- 1 X
Name: buttonl =
Text: Compute
lcon: = compute_32.png ~| |4+ | B
Size: Large =
Style: Outlined =
Tooltip: Compute and Plot Ternperature and Current Density
Keyboard shorteut:  CTRL+T
~ (Choose Commands to Run i

3 Forms
B Ul Commands
= Declarations
[fifi Libraries
& Model (root)
b () Global Definitions
3 Ii Component 1 (comp1)
4 o Study 1
[= Stationary
I [fre Solver Configurations

4 [ Results

b 2% Derived Values

[

=# Edit Node Run Plot Set Value Show
Show as Dialog Import File Enable Disable

" Command lcon | Arguments
Compute Study 1 =
Plot Temperature (ht)
Plot Current Density

form1/graphics1
form2/graphics2

t =% . -
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Wk P81 R 75 BB IT L T

L
Command lcon | Arguments

Compute Study 1
Plot Temperature (ht)
Plot Current Density

T % . - i

. . | #E convert to Method
+ Dialog Actio : onvertte e
‘ Convert to Form Method

‘ Convert to Local Method

form1/graphics1
form2/graphics2

&l & n

I Position and

 Appearance

A e i 2 51U 2 B 9 T7 i method3.
B UIBINE T . N SATIT “ U7 iR AR
ZIRE

»
Command
method3 B

F H method3 iE <AL FiE

lcon  Arguments

t 1 Shkald +

1E “HiEgwiEes” W, AT ERREERIN N & 775 playSound HITRAT,
% A success.wav, Z3CHFLT COMSOL F&FEH, .

B =k S
e O
@Preview method3 X
model.study("=tdl”).runi);
"forml/graphics1");

useGrophics(model.result("pg3"),
useGrophics(model.result("pg5"),
I ploySound("success.wav");

"form2/graphics2");

XFRAIMEAT, A BR ek,
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THER, ELflh, BERMM “TTEmES" . EaSFIIKE>BFE AT
WePESAF success.wav, SRJE RS H N7 MIBAT ar 1 HL, T PR

Settings AR
Button )

Name: buttonl =
Text: Compute

lcon: = compute_32.png ~| |4+ | B
Size: Large =

Style: Outlined =

Tooltip: Compute and Plot Ternperature and Current Density

Keyboard shorteut:  CTRL+T

+ Choose Commands to Run

b B Forms
I @ GUI Commands
= Declarations
EE Methods
[fifi Libraries
4 <)) Sounds
133 SUCCESS.WaV

[

123 failwav
123 peutralwav
4 & Model (root)

=¢ Edit Node » Run Plot Set Value Show
Show as Dialog Import File Enable Disable

Command lcon | Arguments
Compute Study 1 =
Plot Temperature (ht) form1/graphicsi
Plot Current Density form2/graphics2
Play 'success.wav’ >

t =% .v

Ak, AFZAWEITTFRRANNM KGR AREZEL, 5L 347
U “BIRE - WETTERE
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R IERRET R
WA RBTIENR BN R “Rpgmias” Pad ek Ebsk R, W~ R
INo TEAHIH, 44N Find prong length ) & AR FNTHBLF 41 # B A B 712

Compute

XL RIAT Crrl+Altt P B E i LR “Jridkgmiias” P ik, iR
A5 RPXGRIRAIT %, W2 QIE —AH R S E 5% R GORRk, JF
f£ “TrikgmiEdas” AT

UIRRIETT IBAFAE R AR, W= Bon Hth & bR, F PR,

Compute
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BERLRERD

“OniEgmiEe” TIES AR E HER ME S MIESIR . Xl e R R
RS T, BIADRASAR ARSI 5E 7%

anguage Elements vax

4 language constructs
[» Array operations (for double, int, boolean, string)
4 Block statements
Do-while
For-M
For-each
If
If-else
Instanceof expression
Multiline comment
Switch
Try-catch
While
With
Conversions
Server file handling utilities
External and utility libraries
Madel Builder
User interface
Utility functions
Variables

HIESWH 211 T ¢ JLERH”

v v v v v v
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TEHBHRT R HmES TR

LRNRESR TRE L, EFRFRELIR 0 FThERA b A R 24

" Data Access
Eﬁ Record Method

[EA Compiler
Main
FE“O7iRgm AR TP A TR LI, JRT DUA B R g A A P
mo RS Z RERAES . ARIET AIANE,  d5 2 AT BT\ A ] A8 150
. I
- RE
- EFRE
- Al
- JBH
- #H
© WHETR
PEEFERT BTN 22460t S0 PR R N4 F 5 7 Vo« PR
WIS, RSB PIBALT S R E T .
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BRI RUR B RS NI

Editor Tools TAX
S EditNode =t v Sl »

% Themes
D Main Window
b B Forms
4 @ GUI Commands
3 File Commands
3 [‘u Graphics Commands
I <® Model Commands
I [y Methods
b [ Libraries
4 & Model (root)
I () Global Definitions
I @ Component 1 (compl)
4 o Study 1
E Stationary
b [fpe Solver Con
b IE Results

Get

Set All
Create
Enable
Disable

VYoemFm

Edit Mode

Get Set Eq Set All [ Create Run (&) Enable () Disable

FEIETE RN N, GBI J7 0 R 2 Bl T A AR 3 T

M CRAGEST N, RESRTAWOEE MEENTAR. AREL
G, WES A 63 UK “RPGIES P MEAS TR .

BARGER

TR V5 A — A7 i PR 7 5 AL &
model.result(“pg3”).feature(“surfi1”).create(“hght1”, “Height”);

AR BRAR RSN B T “surr1r FREEER BI% F11, A5 AR & 3R a #0143
FA, &$$%%B¢%wﬁﬂ%ﬁ,M%E%ﬁ%zﬁﬁm%ﬁﬁ%m&%i

SR

TR RET R DT R E S 1. AR AR ZE R, 155 W 344 1
(F1 “Hik D - BEAEtRGER” .
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77 G 4% T B 88 U

T AL T R AN JE I, AT DR 3 R TR R THRRAE . “App Tk
a7 B BRI AR DhREX Th R TRIEIRH) App £ B8R vy a2 4 -

A " Data Access

» Test Application
Application
Builder

Application
BEAh, X TR BT R, AT DA R T YR A b R R o B 1 14
HIHZ I 106 T RG4S P BRI 7 .
2L LAX Fh 77 25 B U ) 1 R e T, A A S A B T AT
W H g, XAFIRKRK, FEASEH.
LA R R, T B RE R A, BRI BORE R AN @55
. AHFET (COMSOL Multiphysics @i/ Frd fRF 26 b 205 )
E T BN, e A RREO SR B S I E:

[ +\_ Electric Currents {ec) Monsolid -
4 [F Heat Transfer in Solids (ht)
= Solid 1 * Heat Flux
Dmm i
e Initial Values 1
FI 3
25 Thermal Insulation 1 L type
w Heat Flux 1 l:‘ Convective heat flux =
P sy Multiphysics Heat transfer coefficient:
[ A Mesh 1 5
b o Study 1 l:‘ User defined =
b IE Results Heat transfer coefficient:
h htc W/(m*K)
External temperature:
Tew | | Userdefined -
293.15[K] K
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IR ED P R R TR G L, A RIEABER A T EoR T2 A, AR
dF IR BB, RS TTA R D A RS, R TR

Editor Tools TAX
S EditNode =t v Sl »

% Themes
D Main Window
b B Forms
I @ GUI Commands
I [y Methods
b [ Libraries
4 & Model (root)
I () Global Definitions
4 |§ Component 1 (comp1)
[ = Definitions
b Geometry 1
I 5z& Materials
[ +\_ Electric Currents (ec)
4 [F Heat Transfer in Solids (ht)
1= Solid 1

= Initial Values 1

s Thermal Insulation 1
4 g Heat Flux 1
abe External Temperature (Text)
abc Heat Transfer Coefficient (h)

I .y Multiphysics Cet
[ A Mesh 1 ¥ Set
[~ Study 1 — .
Z¢ EditNod
3 x@ Results 7 Hode

FE BB, AR REN SRR e 1 (1 FRIUNI B B 1B THUR A= f A T A «

model.component (“comp1”).physics(“ht”).feature(“hf1”).getString(“Text”);
model.component (“comp1”).physics(“ht”).feature(“hf1”).getString(“h”);

model.component (“comp1”).physics(“ht”).feature(“hf1”).set(“Text”,
“293.15[K]”);

model.component (“comp1”).physics(“ht”).feature(“hf1”).set(“h”, “htc”);
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3Rl ARG

TR AR DIREX (ACRDHE ) B o ARG A% L, AT USR] S A AR TR A
AT I — R AERAE, WS,

[re Language Elements [ABC] Ezj ® B+C

né=
T
E‘;ll\dodel Expressions n
. heck Goto Record Use  Create Local
E’ Record Method Syntax Mode Code Shortcut  Variable

Code

WA LA AE App B P AT 2 Le4AE, BFELE App 81T RIS /- 7t
TR 7735, 5] A8 SO AR R 25 (R
BESHEOTE, v DA R T vE I SRR BORAE RS 5“7
POmERG T ThREX R RREE IR R TR .

" Data Access

Eﬁ Record Method EditorTooIs
MNew 5
Method = @Compller

Main

SEAh, WAL “RIALTF A AR ThRe X HIIT R TR IE IR o o o 3R ik 4%
.
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TER B ALHSET, COMSOL Desktop

BEE @@

RBEE-

bushatimgh - COMSOL Muiphysics

M tore s Geomey M P b Sy ks Sespr

HoMaAccess [ NewMethod

A

Aepcaton
Biaer

3 \ 1
e Adden Refh Gl Compore
I Ubranes Adacns Adas

2 BN — AN AL

B S -
« 5 . e $8-
+ st o 5 Bl selsed B Bld A1 a
2 Gl Dentons
Lt G
Eementsae
Cabrefor
f—— 2
baceosd o
® Cusion
~ Hement e parameters
SRR A ——
S n
[re———
e m
Maimum dementgowth st
e 1
— e
it
@ Tmpeotre )
Cutot beny s
e S
7 nepon: H
iy
A
o
1
- o
e srogses_toa -
e
LRGN 2 Rrocx@EbBHD busbar.mph - COMSOL Multiphysics - X
Home  Method
Utiity Class anguage Elements (o) B+C == Breakpoints | - Test Application
" 3
Ty = PN ——
Gk Goto | Siep | Use  Creloo Debug |
© Bxternal C Library Syntax Node |Recording | Shortcut  Variable Log 2ffDisable All (%) Testin Web Browser -
Libraries Code Debug Breakpoints Test
Reetl " - Preview metho Settil ~
Application Builder ) 8 cthodl X Settings ax
D1 L Ete B S moder G "
42| model Feature("=1"). feature("i2°). set Yt
4 [2] busbar.mph (root) | e v e e e ", on");
&5 Inputs 41 mode1 0117). feature(*=1"), feature(*i2°). 1abel ("G, neat transien Rlaney method!
%Themex 45 model.sol("s0ll").feature("s1"). feature("i2").create("mngl", “Multisrid"); Show in Model Builder
» [ Mein Window | moder 011%). Feature("=1") , feature("i2"). Feature(“nel®) .set("pre “saang"
& Forms 27| model.sol("=o11"). feature("=1"). featura("i2"). Feature("me1") .set(Mmgcycla’, Tut)y ~ Inputs and Output
 rent a5 model 1), feature(" et s0000) ;
vents as| moael.sol(zo11).festure 21 festure(42°) {aaturé(“1gl") set(streonmt, 6.61); Inputs
= Declarations ol mocer "
4 ) Methods model. 1) fazture("1 Name | Type Default Desi
@ method! model. 1) Feature( i
b [l Libraries model
model Feature (“or) .create( =
model 1) reature("<1°). remture(*i2"). feature( ne ") Feature(“or) Feature( s
odel-soh{- a1 Fomtume(r o1y, Fonbure{+124) ferbare({rmgte) Fesbure{opre) Fontore(rscts)
model 011", feature("s1"). feature("i2"). feature( "ne1") Feature ("po”) .create("=ol", 'S
BT e s Gl e e Gy e G Ty Vet (s P Gt
model 011%). Feature("=1"). feature("i2"). feature(“ne1") Feature (“o”) Featur
model 11 Ferture("21. Fenture("32%) festure("ral®) Feature (" g create("a1
model. ) Feature ("l ") Feature("cs") Feature ("d1")
model ) feature(“ng1") . Feature(“cs") . Feature ("d1")
tperturb”,
model 1), feature("=1). feature() . remove(
model 17).attacn("std1”) U S apk
model ). runal1(); Output  None =
model.result ("pel”)run();
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BRI, WL CBUTFRE” B “App TERE” DA AL
el 241

A " Data Access MNew Method _a\u/u Ezj = ’B+C fa-r:
> et Applct 5 '
Application =GRkt E. ] Check Goto Stop Use  Create Local
Builder Syntax MNode |Recording |Shortcut  Variable
Application Create Methods

2B SR 1) B YRR RE T A0 1 R 2R AR B R AR R R B SN R R

PEAE o A e ARAD A% 1 AR RS, R LA D IR

« JET “COMSOL Multiphysics > Z#H7” & “LG1 " Fif B2 B A
(MPH ) B —ME FLK Appe

o fE “BRIFRAT WAT, REFEEIE, BETT CONEmER T SRR
ARG .

o ERRBME KA 5.

o HEHMERIREE R B BN 300(K] .

o B E IR

o A SELE SR B I R T IE, ETHE .

A A R AR -

model.component (“comp1”).physics(“ht”).feature(“hf1”).set(“h”, 5);
model.component (“comp1”).physics(“ht”).feature(“hf1”).set(“Text”,
“300[K]”);

WVEE, 0] DUESOE > BT S with() 186, AR %, Aol
with() WEZEE, HS I 213 TWH “With iE5H]” .

AR App X RSO RS, T LU SRR B m v, AR R
“CRIPGRIEAR", PATE SR GONAF B DU ARRD X R TR SCABR R
P BRI ) 48 AR UM BE -
app.form(“form1”).formObject(“textlabell1”).set(“foreground”, “blue”);

BRI RA App X RIIEZAE R, G Application Programming
Guide .

o P ARES S5 i) TR mT DAY IR 2 5] ] S AR B App X RIATA B, HBIAE
RS AT BoR @ v . SO A R AR 0] DU 75 B A R - B
e D) RE BT JE M I S EURBHE - 38 I 7R S AD N FH B, & T LA
RECKIE IS HUE, HAE Lz, ARG R TR E A .
HRBIBHHEEZELE, ES I 189 T “Jrikdmi s b IR Ui 7 .
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K& EE

FLT D RE DX IR B TR AR DA RS & R I, Hoh s A DGR
R BRI AR 5

[tz Language Elements  [4q0) EEj ® B+C nE
[El1Model Expressions = n )
. eck Goto Record Use  Create Local
E’RECUM Method Syntax Mode Code Shortcut  Variable
Code

B T BRI A L T B LA, R E RIS 2 AL IR P RIZbR
W ERR
@Preview rethod] X

model.study("=tdl").runi);
useGrophics(model.result("pg3"), "forml/graphics1");

I pLaysound(lsuccess wanll

X

Warninas

Method Errors and
@ 1Eror b 0Wamings

Message

Method Line
String literal is not properly closed by a double-quote

| method1 3
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BERAMNE K

B PRI TEAR T AR, U SR R AE R CtrltF ORAT I — X
HE, T ERMBEHRIET TR, 0T EFR.

I‘fi] - Find in Methods x
Find: method1{)
Find I:Ctr|+ F:| Replace with: mymethod1()|
Find in methods Direction
(@ Current (@ Forward
O Al ) Backward

[] Case sensitive

Find Mext Replace
Find All Replace All
Close

PR U5 17 T HAZAL T COMSOL Desktop A 7 Fti 1 D RE X _EJ7 (1 22
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BRREXERD

“riEgniRes” HIBRRIER G N Eon— HUE XHIRIE L, eI R AT
AR e Wl s B E SR AP RS I, BT A RIA S

Model Expressions X

[» Global definitions
[> Materials
4 Component 1 (compl)
[» Definitions
[* Frames
4 Geometry
[» Curvature (Spatial)
> Mormal
[» Tangent 1
[ Tangent2
4 Coordinate
¥ - x-coordinate
y - y-coordinaty @j Insert Expression
z - z-coordinate
dom - Entity index
[ Mesh
[» Electric Currents
[* Heat Transfer in Solids
4 Builtin
[» Mathematical constants
[» Mathematical functions
[» Operators
[> Physical constants
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52 I BR#E T X

IR FAEE U TR, 2RI RIRPITRISHLL nodel. result (“pg1”
) Pk

(Z) Utility Class

=
Jzva External Java Library —

[tz Language Elements .50
C External C Library

= @ B C &
[El1Model Expressions _j n )
Revert to . Check Goto Record Use  Create Local
Saved E’ Record Method Syntax Mode Code Shortcut
Libraries Edit Code
@ Preview methodl X

Variable
-l with(model.result().dataset("cptl”));
set("pointx"”, pointx);

set("pointy"”, pointv);
endwith();

model.result("pgl”).feature( "pttrajl”).set("expr", new String[]{xexpr, vexprl}l;
model.result(“"pgl”).runi);
T A R AL, ] DA IR e S e AR AL AR, AT R AR

fE BB, BARTRE CCEAE L ILHIZE — > model.result( “pg1” ) k. Hif

5 PR AR 77 Azl vy DR IR A48 R B Bl B 9 2
@ Preview rethod] X

-l with(model.result().dataset("cptl”));
set("pointx"”, pointx);

set("pointy"”, pointy);

endwith();

pointplot.feature( pttrajl”).set("expr", new String[]{xexpr, vexprl}l;
pointolot.runi);

AT AT Z]

model.result( “pg1” ) MRS E B # NAF & pointplot. MR
R 5 2T TR RE T RS 1EHE, &
M, ABIHH pointplot.

3 Use Shorteut

A LAEZBRAE A S E R B 4
X
Mame: pointploﬂ
[] Update all methods

oK Cancel
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WA AR PREE T AAFAEAE PR 1Y b, W R, AR N BB .

4 Forms ]
il Settings

4 = Declarations Shortcuts

anc String

= shortcuts List of Shortcuts
I By Methods "

MName Target Description
pointplot Results/result/pgl Shortcut to 20 plot group

BEREER. AEHT 8045

A A G 5 e R Bon AR R 62T BT R

= with(model.result("pzl”));
set("looplevel™, new String[1{"7"}); // The first real eigenfregquency always
endwith();
model.result().numerical( gevl").setResult();

/f Plot the solution in the graphics for the selected device
String graphics = "";
=] if (device.equals("computer”}) {
graphics = "/mainComputer/graphics1l";
H
-| else if (device.equals("tablet")) {
graphics = "/mainTablet/graphicsl";
-l else if (device.equals("smartphone”}) {
graphics = "/mainSmartphone/graphics1";
H
useGraphics(model.result(“pgl”), graphics);

e
omExtents(graphics);

s
zo
isGeometryfctive = false;

setProgress(188);
= if (isPlaySound) {
playSoundForFrequency();
H

A0, TR

« XHET, W if. else. for. while. double il int, LL#EEIfAER
A B 572 DL R A 2R

SR AR S NN

VERE LAt R R

AR AR 73 ) DA SR €0 7 A o
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T DAAE B IO 1AL TP R E R BoR B WS IF — 35 ie gt i ik
T

AT AT AN B LA BR (U ARRS &R 20, #1140 fory while. if Al else if
A B o BURPAE AT DAGEEE T, W3 R ORA “Ir ik gmias |k mi " —pnik .
FEG GACKI, A A A E ) Tab B 7T LB S48t RS AT, IR & 2 Z
Beo BEAh, ST DU B Rl U7 R IR s A A, IR PR .

while (k < MAXITERATIONS && Math.abs(fl) > toleranceFrequency) {

£2 = f1;
computedF| 54 Goto Node F11
1 = comp| _
carry = L| =1 GotoMethod Ctrl+Alt+Double-click
L= L1F
L2 = carr
L1 = Math| "
k = k+1; v
setProgre Ak Cut Ctrl+X
H Eg Copy Ctrl+C
L1 = Math.r 2 decimal =
model.param ﬁ Paste Ctrl+V
/ifq = fa; ﬁ Delete Del
if (Math.ab
error("Co E Select All Ctrl+A IONS)+" ite
' 3 == Indent and Format Tab
else { // "Fi| ©T Create Local Variable Ctrl+1
setProgress| =
Y Toggle Comment Ctrl+7

computedFrequency = runFrequencyStudy(model.param().evaluate("Lp”));

B R NP BT Rr /T E = i O S E E b) VAR R el It 12 i S W ST D
BRI TERE T, IR B 34 Ag KA LRSS X — e

A FTE s B B R SRR (i BRSO AT BOR L B
AR E R . BARERAR R M B PR, ol fa F B i DR o
Ctrl+7,

FIEBR
TERBREAN SRS TS, b a6, B iRIZ&k.
YRR LR root Fl parent, FHEARE(HFH Java® HifdiE = 0 7.

1199



T7 G B4R 1B

TG R D7 R E I, AT AR SO > EIET,

SR JEAER IR T R

D Preferences

EtEL

4 Application Builder
I Forms

4  Methods

Syntax Highlighting
Client-Server

Computing

Email

Files

Geometry

Factory Settingsfor Al Import...

Methods
[] View all code

I Close brackets automatically
! ] Gene

ompact code using ‘with' statements
Enable code folding

Indent and format automatically

Generate c:
[] sk for confirmation before running methods

ing compenent syntax

Export...

%

Factory Settings

0K Cancel

BB T, “HiEgmiEess” (VERRMHERIAE. BEEFETRTE /RS,
HIEFEERA B EIEE.
BHEhBIMERSEEER TEH “HiERmES” 20 a3NEAeRS, e
5 TS [ MEES ().

A Cwith’ A SR BRI T with i RE E 3 A
M. AREZEL, WS 213 W “With 58] 7 .

Rk EARBHEEIEE, @] IS5 for. while. if fll else i
F) S BEHIACHD St B ARS8 4y

e b B BRI A S AR R A AT IR 28 DR 4 A% XA

5 P AP EEAE ARG IE T AT LA O 3%, i 6 SR R AL R E e .

WR A BRAE LR AT 24T I s AT RN, W LU IR “HEBTTRES” F
BAT AL AT RBIAIE I -
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EERHEIR T AU T R RS — e TUE SRR . R e ORI E X
EER MR, T O MNE S TR IR R R .

fE Ctrl+/ #1 Tab #b&40HE

MIEAE R RS, “App T AR T ARt — SR SE
BRI AN 4z — AL AT REMI AN TR R A B AN 28R T, BRI
T, ARG OLT, SR P E A K AN, S R L&
ANTEAE B T LOE I SR DU SR Curl/ SRIE RARIG AN ThRE . M I& V7 17—
AR BRI B, RORSRICAT REAI AN TUBIER, W B s :

[a] Preview methodl X

I model.m|

massProp() Returns all mass properties.
massProp(String tag)

material() Returns: ProbeFeaturelist
material(String tag) List of mass properties
mesh()

rnesh(String tag)

methodCall()

methodCall{String tag)

model(])

maodel{String compTag)

eeeaeaaaeeee

B AR Z A FR TR AE A SRR R — N 4% B BT g S — NN T, AR5 % Tab 88
Enter S INER

WARZ IR B, T DN EEE RN T B LA AR AT L g

B, G R AR ST E AR LATAT, RS Cult/, & Bonl g
A 22 T3

@Preview method] X
int ival, iva2, iva3;
| :
& val
& va2
& a3
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fE L, ERS AR iv ILRCHAE R . AT U, Jrik iR A&
BRI

BEAt, BRI UME ] Crl+/ SR TSR0 RAELFEARSCHI N B IR RS . B
NGB FRIFAE R Celt/ SRAT I — AN 1, Hor B8 &R0 m] 138 HI 28 44 A
KER.

@ Preview Dform‘l methodl X

I p1aysound
@ playSound(String name)

@ playSound(double hz, int milliseconds) Plays a signal with given frequency and duration.
Parameters:

hz Frequency in Hz.
milliseconds Duration in milliseconds.

W IR AT N B AR, nTUERES R E L, W 186 WA, 5
LA 347 TR “Fik E- WE TEE” .

kR RS R B RR. e & o, TR
N R EAUE B

model.result("pgl” ).fea‘tur‘e("|Jtt|’aj1").se‘t("exp"'J new String[]{xexpr, vexpr});

model.result("pgl").run(); Create a point trajectories plot to visualize trajectories

of geometric points.

202 |



AL PUERE Cult/ BATE “BRTF A" . fltn, fEERKRERMEF

BENNAEN, A Cult/ UL AL AR, W~ KPR,

Settings ~ 4| Graphics
Surface Qaaq-
Plot

Label: Surface E
¥ Data

Dataset: ~ From parent ~| |38
 Expression EJ' 5

Expression:
dif
4 Compeonent 1 (compl)
4 Solid Mechanics
4 Displacement
solid.disp - Displacement magnitude - m
4 Builtin
4 Operators
4 Integration and statistics
diskavg(r, expr) - Average on the disk with radius r
diskavg(r, expr, N] - Average on the disk with radius r
diskint(r, expr] - Integral on the disk with radius r

R RHEE

LS E /AR, Fa, A
X = model.geom()
IRIGTEDIREDX ) “O5k” IR ) “A05” b R G g R 'L .

Check Goto Record Use  Create Local
Syntax Mode Code Shortcut  Variable

BEm AR 25 B O
GeomList x = model.geom()

Hrfr, GeomList A% model.geom() .
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JR 8 T i

AT DONAEHL . SRR ARSI R 55 RT3 A 2 AE App M 71T
MR SRR K AEREITERIT AR Db, g R & SR RN 1 S
APFrEReE, 0 EPURIEEHEXT R .

main: checkboxl: cnDataChange X

1 setFormObjectEditable("main/inputfieldl™, !findlength);
2 setFormObjectEditable("main/inputfields”, findlength});
setFormObjectEngbled("main/inputfields”, findlength);

£ CRBgEASRT B, B UABBRTRAXR, JNCER P IEFAIR AT
%, WNEPIR.

Length: 9 & ren
Width: 5 Create Local Method
Applied voltage: 20 Copy as Code to Clipboard 3
Temperature: 0.00 a\(’; Cut Ctrl+X
El Copy Ctrl+C
[F] Duplicate Ctrl+Shift+D
[ Delete Del
ettings
B Setting
Help Fi
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Tl ST AR R R R S i
b A 1IN = RN N D S e e oY G S ORI DS GEB U N el 2
) T RA S S R R R T R IR IR B8 T34, BT

~dh

+ Choose Commands to Run 5

b B Forms

I @ GUI Commands
b [ Libraries
4 & Model (root)

I () Global Definitions

I @ Component 1 (compl)

4 o Study 1

[= Stationary
I [fre Solver Configurations

4 [ Results

I 2% Derived Values

Edit Mode Run Plot Set Value Show
Show as Dialog Import File Enable Disable

L
Command lcon | Arguments

Compute Study 1 =
Plot Temperature (ht) form1/graphicsi

bR~

‘ Convert to Method

‘ Convert to Form Method
‘ Convert to Local Method

I Dialog Actio

I Position and

' Appearance

UL ThRE S 58 18 DU “HraJiiE” — 19 il (B3 s v e e R B
FEAZA AL o — ) X AE T8 B I R T VR AE App M )4 R 7 1R 8 Rk
AT W ERVERITTEE, B “O5ikmEa” It e. e BHEH
“Ctrl+Alt+ i 7 X —RAETT Ak B SR ES 7% . RSB H T TR
7. N BRI A ORI R 77 VAT R R L

Command lcon Arguments

onClick B

b (E -

Go to Method
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N T G SR 7 0 BT AT AR AR ) XUy, iy 4 e 41 e S SR T
i, SETCiA e BT kA

R PNR B G HA R TT %
FONR BRI R BB IR TS, 0] AR E W L AR s Al
BRI ELI . 1 E N BEE S AR NEESOVRE %, W EFR, Jf
I9F “Thihgmias” -

¥ Events

On data change: Local method - Ej + -

BAE “OniEgmiEAs” TATITIA MRS, ATCR D IBR BRG] . SR
HHE PR RR R R 3 A B SR 8 12

VB CtrHAlt+ P E AL 750, BT UG B8 i R B R I BT 30K
AL PR R R TR -

Applied voltage: +20 s m\
Edit Lacal Method
Copy as Code to Clipboard 3
5 Cut Ctrl+X
E] Copy Ctrl+C
[F] Duplicate Ctrl+Shift+D
[ Delete Del
B Settings
B Help F1

AREZER, HS I 148 T “HfE7 .

L& NGIE R R A RS

TR DL 2 N NS O — AN AR Je . AT DRSS v DR E E
R ST N R AR 0 . SR B H DORTT L, 75 By ThRE X ) 5 Bk 1
FIwE. FEERATELESHANRAZIT (var 5 coords) Fl—AMiH AT

206 |



coordsout. % VL T BENVER IR A coords, FENLE B NZ & var &
e BrEAMEEEA coordsout .

@Prewew method1 X ;p.tt',..gs - X
int len = coords.length; .
coordsout = new double[len]; Vethed
= for {int k = @; k < len; k++) { Name:  method]
double dx = Math.random()-8.5; .
coordsout[k] = coords[k]+var#dx; Show in Model Builder
8 T Inputs and Output
Inputs
L
Mame Type Default Description Unit
var Double > (20 Variation
coords Array 1D dc » {0.9,0.81.1,1.2} Coordinates
+

Qutput: Array 10 double

MName:  coordsout

24 A TR R — N TERS el Al SR T DA FFZ 772506 B 1)
B e I3 ] DA A B DU s A
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iR

FOACRSHEAT P, AT PR AR AT 5 22 U A 5 L Ve L e, U R B

ANo

I

N

B+( a= = \ & & )
e ¥ 4+ L bz t= m = K @] » »)
Record Use Createlocal —Continue Step Step Step  Stop Debug  Breakpoints Remove Disable Test Testin Web
Code Shertcut  Variable Into Out Leg All All Application Browser =
Debug Breakpoints Test
[@] Preview computeAndUpdateResults runFrequencyStudy X Variables X
Jen
+ Computes the frequency. Used in the method computeAndUpdateResults. Name Value
* Uses the prong length as input and outputs the frequency. 4 = Declarations
7 o5 computedFrequency  440.0153939476379
s . } ) ) ) a5c device “computer’
M if (isFindLength) { // The input is a double when Find prong length is acti:
model.param().set(“Lp", pronglength+"[mn]"); SEfndlength e
1 O isGeometryActive  false
o islnitalized false
// Compute the frequency by running Study 1 2 isPlaySound true
° model. study("stdl”).run();
anc material “steel"
// In case there was no solution included in the application file abe solutionState “nosolution”
// Need to set pointer to last eigenvalue in the results node in case this | 122 soundDuration 1
o model.result(). nunerical(“zevl’). setIndex(" looplevelingut®, “last®, 8); ST a0
model.result().numerical(“zev2"). setIndex( looplevelinput”, “last”, 8);
o5 toleranceFrequency 0.1
double[][] d = model.result().numerical( gevi”).getReal(); 4 i Parameters 1
outputFrequency = d[@][el; b asLp 0.085m
b ash 0.0055 m
b oasp 0.0025 m
P b esLh 0.04m
Call Stack TAx [i= prongLength 8.0
=5 outputFrequency 00
Methed Line
runFrequencyStudy 15
computeAndUpdateResults 20

Dhae X R & TR R TR

1z

v

1T App B, J5iEKETE R

=}

iy

Kbt ik SR EERGAH LHE AT R 4T, BB BRI S AT AR s R
BIRBATAR b BTUTEENT AR IS, SATITPRRE N (i BRGNS .

BB E 1, AT DR N R SNSRI AR A S

BIPEAEWT AN AR, R AT REE DT ARG N Cn BB

nT DR A Rk B — M7, JFE R R T B AN AR

Rk LU T 2O VEE BT — AW . Bk DU IR IEAEIZ AT I T 101 R
o Behh, BT RN App I SEALREESE Ctrl+Pause SR 1L TR
7o W BoR—XHEHE, W R,

€ Error e

Method stopped.

OK
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AT T DU T IR ARRS IR R — AT A AT, s A — . R
T BBHAT LD BT A7k (W) o BREATIR TN H T %, B
RIE A F . (I EMBBRRIE R IT A W . B 7R, e n] DU i b4
ERER R AE I i AT i

BT AT TR & 1 DRI Wl IOBESE, W N PR, ZHTJT e 1, W)
ufquEMﬁ¢$$ﬁ&ﬁﬁ%¢me§ﬂo

Breakpoints *  Call Stack - A
i of
Enabled | Method Line
computeAn ateResults
™ puteAndUpdateResul 19
computeAn ateResults
™ puteAndUpdateResul 23
runFrequencyStu
~ FrequencyStudy 1
runFrequencyStu
~ FrequencyStudy 15

ST LUMBT AU 1 BOE I A R RS AT S MR BB WS (IR TR
SR FHAES AN W o

/f Compute the fregquency by running Study 1
madal o d Tt AT mand
W‘_ Remove Breakpoint Ctrl+B

() Disable Breakpoint Ctrl+Shift+B

included in the application file
eigenvalue in the results node in case th
(=] model.result().numerical("gevl").setIndex("looplevelinput™, "last", @);
model.result().numerical("gev2").setIndex("looplevelinput™, "last", @);
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R E EUE R H B & 2o B S, T E R

@Prewew computeAndUpdateResults X

setProgress(28);

double fl = computedFrequency-targetFrequency;

L1l = L1-F1#((L1-L2)/(F1-F2)); // The Secant method

debuglog("L1:");

debuglog(Ll);

L2 = carry;

L1 = Math.max(Ll, le-3);

int k = 2;

= while (k < MAXITERATIONS && Math.abs(f1) > toleranceFrequency) {

debuglog(“k:");
debuglog(k);
2 = f1;
computedFrequency = runFrequencyStudy(L1);
f1 = computedFreguency-targetFrequency;

carry = L1;
L1 = L1-F1#((L1-L2)/(F1-F2));
debuglog("L1:");

debuglog(L1);

L2 = carry;

L1 = Math.max(Ll, le-3);

k = k+l;
setProgress(k*188/MAXITERATIONS) ;

Debug Log
FRANE!

L1:
B83.14520446182314

B82.08962614347057
82.13086322907024

B82.12567276841492

TEufi IR R T I BTV, 8T LA debuglog A& ERHE E & 14 2
AARREMME . PN RS A debuglog it 4o 7 — 4 RURS B R I 7
5 e A7 BEIE

int len=xcoords.length;
if (selected==0) {
for (int 1 = 0; 1 < len; it++) {
double divid=double(i)/len;
xcoords[i] = Math.cos(2.0*Math.PI*divid);
ycoords[i] = Math.sin(2.0*Math.PI*divid);
debugLog(“x:”);
debugLog(xcoords[i]);
debugLog(“y:”);
debugLog(ycoords[i]);
debugLog(“selected is 07);
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ARANERKHTENEZELE, S0 356 511 “IR 1L M Application

Programming Guide.

BRI X 5

BRI AL TR 2 071, AT TR EMSATIRAE P55 . “TikgmiRat” 1k
BeorisE. FHRAG. wER TAENET oR SR 7T DU X R0 R 5
WOk A E B A ORISR R HT7 R 2 AE B R AR, i 2
(COMSOL Multiphysics fii /i) —F i) “Fff5% C - 1B F T RMRE LR
Application Programming Guide ! Programming Reference Manual

N =

EE LR

COMSOL Jj 5t fi] Java® Jafiih & 'S 1), X ROk 1l 3w LML A Java®
EAAITEE « AT — R WAE S T R MR SR G OCTE 25 BRI,
1557 Application Programming Guide 1 Programming Reference Manual .

BRSSP ) — i i EAY

N RAMIRAE T AR G (B UnE 5 SOPPRHE PERTIA 2 A D T BT
—ICM ZICIB AT, LARAES R AT A B A AL A

% e Eipuy

1 0 {r . S, B, i

2 " =

3 bt —Jt: B, E. M
4 [] L <X ivs

5 * Tt ek, BRik

6 + - TG ik Bk
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] we g

7 < <=>>= i AL AFET KF KT
%

8 == 1= i ST AST

9 8& 24 5

10 [ Y

1 : PR TR bR

FHEPR—TM ZTEEA (Java® iE)
T EHRLE T VER Java® AT rh i E S — o TIE A

RIEH Gincs iR

1 + —JG: JE&INEAE

2 ++ + - —JG: Mk BE. ES. fis. #
wHaE

3 * [ % TIT: TR, BRE. BUE

4 + Zot: . i

5 ! ZaE

6 < <= > >= & T MTFET KT KT
%&F

7 == |= b ZTF. A%T

8 && —ot: BiEE

9 [ ZJG: WHHE

10 ?: =044k

11 =+= -=*= /= JRE

%= >>= <<= &=
12 ) FR A TCE 5 B AT
WEERN RPN E

PR g AR T MR T A R AR R, To it

WEEARFE R

45 A F P AR B R B T Java® B PE . IR BRI R -
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Math.sin(double)
Math.cos(double)
Math.random()
Math.PI

IF i&4)
if (a<b) {
alert(toString(a));
} else {
alert(toString(b));
}

FOR i&H]

// Iterate i from 1 to N:

int N=10;

for (int i = 1; 1 <= N; i++) {
// Do something

}

WHILE 5]

double t=0,h=0.1,tend=10;
while(t<tend) {
//do something with t
t=t+h;
}

WITH i&H]

// Set the global parameter L to a fixed value
with(model.param());

set(“L”, “10[cm]”);
endwith();

PA AR S5 [ T

model.param().set(“L”, “10[cm]”);

WHERZH

HH, R mE S TR W LR T iR E 2R S HEN . £ “J7
EgmiEAa” RS EOME R E.

RS H L MERY 10 cm:

model.param().set(“L”, “10[cm]”);

R JR B H L IR ARG DU L AR B Length 1

double Length=model.param().evaluate(“L”);
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ARG TR R T S TR AR T s o SIS A BT ]
REZHL AL R, WA

String Lunit=model.param().evaluateUnit(“L”);
LRAEEEBANERZH, TR TR . JEET 2R HEE
BRIE, AT DAL .
HAE Length KIMEIRLL 2, REHEEREANSH L I E8AL om.

Length=2*Length;
model.param().set(“L”, toString(Length)+”[cm]”);

BRI T A < AL AR B A, TR

double Length_real = model.param().evaluate(“L”,”cm”);

RSB LU 2%, W] LURE SRR B 9 I E 2 IOXURS R ik

double[] realImag = model.param().evaluateComplex(“Ex”,”V/m”);

&
B Java® PR, THEMA equals() Mk == iBHF. XEF A ==
BEMA SR RS AME R R, 2R EIIRE. DO EER T
AT o

boolean streqg=false;

String a="string A”;

String b="string B”;
streg=a.equals(b);

// In this case streq==false

streg=(a==b);
// In this case streg==false

b="string A”;
streq=a.equals(b);
// In this case streq==true

EEAE L

alert. confirm fl request /72 AT AR IR —REHE, HA 6 & SCARZAF A
AR N . LU RGIE T confirm 1 FH S ZE App H F BELRER i 8838
T AR . B/, alert BRELSET P MEIE, FEWH ERHEHE 1 BoR BT
JITE SRAB AR R AU T (R N AE R K -
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String answer = confirm(“Which solver do you want to use?“,
“Solver Selection“,”Direct®, “Iterative®);
if (answer.equals(“Direct®)) {
alert(“Using the direct solver will require about 4GB of memory when
solving.”);
} else {
alert(“Using the iterative solver will require about 2GB of memory when
solving.”);
}

HERRTF R 8 IBT Tk

7 “BIF A" HisiT kS M App TR HERM, REENXAET,
M RRETATT R A 7 IBATH, J7iE v DLEBEMCS T 2GR G, il
“RIRIFRAR” BT HTE, WA E 2 ATFE PR EEAES Bak. B,
EAEHEZ MRS T, AT “WFF 17 Wi Sk fE s AR AS; AR5
FET BT 1 BIfETHE CBEFT 27 s DAURSEHE, fEIEA B 17 R “BtAR
27 ZIEEH B e ARG .

1E BB R, fnT LB I T vE v B Dh e X I R T RE I~
WU R F i, AT SR T N2 IS DUE T R B R R R
7k, B, kg il k. A CRBERENEZ(EE, S ILE
130 TR “HE “RRIT ARG PR R .

ANFET N App TR 7%, I “RERIF R M Tk JoiE M N B B 7
¥, #IU printGraphics. useGraphics F1 zoomExtents. i %ix— B il i) JE &I
RRERBEARUGTEIENS .

CRIRIF AR R DT DU E S A tH AR T IR R T
FERAN AL nTUCABEE R (AR NS E RSB R 17 #7
BN T, TES LA 220 TUH “O5VEREA .

R T RN ESPRE
BEPSHIE “RRIT R AR HBAT 5 fE R AR T s BT BRAS, T RL
N B 7715 selectNode. I, FTAESU LA 72 0T LAYE & Ja — 4748 FH A
AN EE

selectNode(model.component (“compi”).geom(“geomi”));
ZACHS F T s UART s B LR R
7 App H il selectNode J7 i K AN AE -
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)R B3R RRE

ERGIVEHI N “RRRTT A A" WMAJTiERY, JATH EH B — . Seit
SR, FAERRE . XA LLESIEEL, ARk R kA
AR, SRJEIEAT T ik

AT (COMSOL Multiphysics f&i41) — 5 H#EAR FIRFEMOR B F- &AL
M “EBIEET FnEZ s E MPH XU, W BTR

Application Libraries

C* Refresh ] Update COMSOL Application Libraries

4 [3@ COMSOL Multiphysics

I [ Applications

I [ Acoustics

I [ Chemical Engineering

I [ Diffusion

I [ Electromagnetics

I [ Equation Based

I [ Fluid Dynarmics

b [ Geophysics

I [ Heat Transfer

I [ Meshing Tutorials

4 [fifi Multiphysics
® busbar_box
O bushar_geom
® bushar

free convertion

IR

FERRIRI A T B RN R IR Y A

% PR B

KRN Microsoft® Word (A5 th AT LA{d FH BRI ) HTML 45 3)

B AZ A, IR RGP EIHA SRR AL Bk B — A Sk 4,
C:\COMSOL\BusbarReport.docx
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o HLTE DUAE R T R L DR AE B S0

Settings =i

Label: Report1 =
Template

¥ Format

Output format: Microsoft Word =

Filename: CACOMSOL\BusbarReport.docx W Browse v [5h ~

[] Always ask for filename

o S E ZHT FF Microsoft® Word SCAY .
o PIHFINREXFHFRTRIETNF (M THEEFRRE , AR5 R ER
Hlo TEFTHBIXT UEHE PR T E

Home  Definitions  Geometry  Materials  Physics  Mesh  Study  Results  Developer  Report 1

A 'JD'-‘Data Access Mew Method {‘I:]

b Test Application E- Record Method +
Application Update
Builder Forms
Application Create Methods Methad Calls Run Methods Forms

o EREAIRE R, RS 1T SOORIE TR (U AT DI REIX IR0 .

o ERERIRE, ABERERE 1T AURERE (WRRRER, FER . K
M [ 31T IR Microsoft® Word S0k .

o B DIREX PHFRTRGEWIR, A5 i bFml 124 .

Home Definitions Geometry Materials  Physics

A " Data Access New Method |+
b Test Application E.Stop Recording
Application Method

Builder Call -
Application Create Methods Method Calls
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- BAE,

PR

fes T L B DI RE X TP Y App FRRESZHI VIS “App TR A7,

FFAE App WIAN “IRiEgni AR hER M.

AR MBI R AR S 245 )

Guide.
IR
S0

compute_and_report) .

X

MName: compute_and_report

Show in Madel Builder

S
ooy

) Utility Class Fer|Language Elements [, = a=
” Bl | Bl 'Y E] e & =]
szvaExternal Java Library [EModel Expressions
Revert to Check Goto Record Create Local Debug
C External C Library Saved [FsRecord Method  Syntax Node Code Shortcut  Variable Log
Libraries Edit Code Debug
Application Builder -y [A]Preview methed! X
- - e~ @ model.sol("z0l1"). Feature("s1").feature("i2").feature( ngl"). feature("pr'"). feature
= L *).feature(” Feature ). feature(ngl"). feature( create(
4 busbar.mph (root) ") . feature(” Ffeature ). feature( mzl").feature( feature(
9 Inputs *).feature(” Feature ). feature(ngl"). feature( Feature(
) Themes ").feature(” Feature ). feature(ngl"). feature( .create(’
b [7] Main Window *).feature(” Feature("i2").feature('nzl"). Feature( Feature(
B Forms (o TLITELL DG B .
Fvente Feature("i2").Feature('nzl").feature("cs") . Feature(
= Declarations "y feature().remove("FcDef");
4 [y Methods .attach("std1");
method1 model.sol( 5011 ). runAll();
b [l Libraries model.result(“pel”).run();
model.result().report("rptl”).run();

&2 Application Programming

A LLAE DR AN 4 A 2R R ARRS, DL S T A AL BRI 2O

o B TNBEIX P ARB TR S AL LI D) e n] “RERUIT R AR
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LR >SHH) “WE” @hd, KHKESC 15[cn].

Maodel Builder ~ & | Settings <L

— = Stv Elv = v

4 & busbar.mph (root)
4 () Global Definitions Label:

Fi Parameters 1
4 Default Model Inputs

Parameters 1 =

~ Parameters

i Materials »
b @ Component 1 (comp1) Mame Expression Value Description
b o Stucy 1 L 0.09m Length
4 @ Results rad_1 6lmm] 0.006 m Bolt radius
Z Datasets thb S[mm] 0.005 m Thickness
l> 2% Derived Values whb 3lem] 0.05m Width
I E Tables mh 3[mm] 0,003 m Maximum element size
I § Electric Potential (ec) hte S[W/m"2/K] 5W/(m*K) Heat transfer coefficient
I Nl Electric Field Morm (ec) Vtot 20[mV] 0.02v Applied voltage

I @ Temperature (ht)
I §@ lsothermal Contours (ht)
3 I. Current Density
= Export
- B Reports
I [E5 Report 1

s EDIRRX PR EFRITREET R, A5 NEBT FHEEE Bk #
compute_and_report (WIRIERHHIN, FIZER) .

Geormetry Materials Physics Mesh Study Results

New Method L»- @

F‘iRecord Method

Method Run
Call - Methed ~
compute_and_report [

RIE K 2 E, B IE —FMIRE S, vl i, o LTIT
SO > ERI, AR RIREE TR, IR SRR SOVA . 2174
fl)a, HnT LUOR L ek P BRI B

ﬁ%ﬁf%‘&u A@TU\@J@%Aﬁfi ,m):}‘}\ “1:%%”%7/{%?” E'jlit—l:'//fflﬁﬁﬁ
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TP

FERRRIFReas” HE — ALRE € S AN A2 TR K 7 i A AT LI A A R e L
RN IINRER T RORSE L. ERAIORERR T L AR AR R ORI
A CEERTE. T EER ETE T L 7 AR T LT RS .

Model Builder - -
- ‘® Etw Elv =~
4 & heat_transfer_model.mph (root)
4 () Global Definitions
Pi Parameters 1 Label: Create Array =

i) Materials
Create Array
4 |§ Component1 (comp1)
I = Definitions

Tag: methodcalll

Method: create_array

¥ Inputs
3 Geormnetry 1
2 Materials K-position: 1
[» IIE) Heat Transfer in Solids (ht) Y-position: 25
A5 Mesh 1
b~ Study 1 X-displacement: 175
b {E Results Y-displacement: 0
Rotation anble: 15
Scaling: 1

Number of objects: 13

FERAR SR R TCEE AT E . M, A XHRERE, 20
55130 TIHY “AE “RIRDTARER” AR

AT LAT | 2 bR T VAT A, AEBEE B 1 rh o R TR F L B AT s
B, N E R

Laeate Array

Tag: methodcalll

Method: create_array

CEIT R AR DR IR R TRIENR AR L TIRE, W R E TR,

Physics  Mesh  Study  Results  Developer

CENGE E

Method Run Run
Call = Method ~ |Method Call =
Method Calls Create Array
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THEER “App FFARA” RX MNP FEREBER O, HAaEHmAEIE Lo
Settings - ax
Method

Mame: create_array

Show in Madel Builder

¥ Inputs and Output

Inputs
" MName Type Default Description Unit
xb Double > |1 X-position
yb Double > |25 ¥-position
dx Double * |1.75 X-displacement
dy Double - ||0 Y-displacement
ang Double > |15 Rotation anble
scl Double > |1 Scaling
no Integer > |13 MNumber of obje...

_l’_

Output: MNone =

] DUA R — 5B ds i 2 AN s T, N0 F A AT DA B — 2 AN [R) 1Y)
AN TCH

1B C“RBTF R 1, TIEEEMH N ER R B A, &er Rl
FH N B )77 message £ COMSOL Desktop P45 ()35 B & 11 57~ 5 725 A i FH 1)
A, NEIE R U A B L BRI AN XA B width A1 depth [1E

message (“Width: “+toString(width));
message (“Depth: “+toString(depth));

REAT AE AT 5 208 TUR " — 9 IR ) — IRBOR BEAT 1

NTESIEZ M ERERE, G LR MEt. AREZER, WS IE
222 T “ I .
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1 7 44 1

T DU I A s ER B AR AT s ” o il DA AR . (HEAT 5%
SE B MPH SCFAHORHR, 8 F] REAY BEAE 2 15 2 [A) AL T EATT 80K He 7 245 A
Ho At BT T O A B B R R QIR . BE)E, T LR A
FERETEF e URAd A BE . iE4h,  COMSOL Multiphysics 1875 4 B 141
Peo T WEEP R, SR UIER TN “App JTRA WHE, WiERHA
MTTVE, DBRGE T AR in T gt i 5 S fF. U8 S5 80 App KL, B4F
xR WmIEA A CBERE N, MMl “BREFRE” T ER
W AR NER] AR RSB AR, By tH AR A IR T S .

BAEEE, FTULNEAE “App JTR " PRIERIRAITIE, RIGEIIREX T
FERFEIR PR RS WIS,

£ Add-in Definition

[E[Y Editor Tools =

Application
Argument

Add-in Inputs

AT App B AR ST R PR PR R L

Application Builder
— Etv 2~ @

4 [&] Untitled.mph [root)
2= Add-in Definition

ﬁ Inputs 2%, Create Add-in F8
% Themes
Fi Definiti
D Main Window D orm BEnnition
& Forms Method Definition
Events [ Template Definition
= Declarations =
% Methods o Mode Group
b [ Libraries [ Delete Del
B Settings
Properties
H Hep Fi

TEE RS RE R 1 o 0T DU BN F 3R L hRaE, JF IR E
TR R, AR s 12 7 € SO PR P o (8T DU B %R LR AE
PEARIR h B MR B RS, IR RSB . RFES N BRER L RV
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BB PAEAE 2 DR BRG] R BoRE T, fEDRE X rh G £ i
BN N TR

Settings ML
Label: Image to Curve

Form: main lE!
Show as: Settings form =

[] Allow multiple settings forms
¥ Description
Use the contour plot of an imported image to create an

interpolation curve, which can be included as part of a 2D
model or 30 work plane.
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R T R D EE HREE L, AR,

Settings -ax
Add-in Definition
£k, Create Add-in

¥ Add-in
Filename: image_to_curve.mph W& Browse + =
Label: Image to Curve

Unique identifier.  com.comsol.addins.mph.image_to_curve
~ Protection
Editing password:

¥ Presentation

Description

This add-in lets you use an image as a starting point for an analysis. An
interpolation curve is created from a contour plot of an imported image. This
interpolation curve can then be used as part of a 2D model or 30 work plane.

Preview image: | image_to_curve.png - |+ =

Preview (recommended size 440 = 215 px)

A4 8 F P SR 22 R A MPH SCHFIOAL B . I RIS A BE 5 R 3L 52 4
fF, MRZALE AT DA T I MBI Eh 48 o SR SRR ER O . M—i
R T ARG, I B X COMSOL Multiphysics £ i #f5  'fE — E’J i3
— bR R TF 2 VUK 5L T <company name>.<Add-in name> HY#% 3;
my_company.my_add-in. ZEERR N T & A bT]—H:uTU\fﬂ%
TOVE IR MPH SO B4R 7 A8 B & 11 4 5 1) 9 %5 1
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FRVEARE (—FRRER AL MPH SO 5 T DL AR R R L
Settings

£k, Create Add-in

Create Add-in (F8)
It

w1

S AR E R S, BEAREBME. £ BAIT RS MFRIR
IR, drERE.

Developer

— \
O & & % C %
Settings Update Show Add-in  Refresh  Clear
Form - Forms Dialog - Libraries Add-ins Add-ins

TEHEE AR P, B H B B B R AE .
e NBEER > =

Home Definitions  Geometry N
Add-in Libraries

(* Refresh

4 [@ COMSOL Multiphysics
4 ESY image_to_curve
D Image to Curve
r ESY pid_controller
4 R planar_cut
D Planar Cut
r ESY state_space_controller
b % AC/DC Module
3 6 Plasma Module
[» == Polymer Flow Module
I @ Subsurface Flow Module
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JERIJG s AR R TRIEIR KA 2 SN 2 B B A4 o

S EN<
T~ L L)

Add-ins| Add-in Refresh  Clear
- Libraries Add-ins Add-ins

Image to Curve

Dlmageto Curve

Cee Image to Curve
DPIanar Cut

Compare

Use the contour plot of an imported image to

create an interpolation curve, which can be
included as part of a 2D model or 30 work plane.

Press F1 for more help.

TSR A A B R B R

Model Builder

— = Stv Elv = v

4 & busbar.mph (root)

4 () Global Definitions
Fi Parameters 1
% Image (i2m_im)
45 Default Model Inputs
2 Materials
[ Image to Curve 1
Component 1 {comp 1)
= Definitions
Geormnetry 1
2 Materials
+\_ Electric Currents {ec)
5] Heat Transfer in Solids (ht)
.{',’3. Multiphysics
A5 Mesh 1
[~ Study 1
b IE Results

vvvvvvvﬁ

-1

Browse |4 Plot -v Filter @ Contour \\ Curve 7 Reset

¥ Image
x: size 735 px
y: size 750 px
Image width:  0.25 m
Filename: beam_cross_section.png Browse...
Filter: Gaussian =
Positive image
* Contour

Automatic contour threshold
Contour threshold:

WA A E M g4 N BAGIEN “App TP R AR W&, W LT AR MPH
SCF. FESLRLY) Windows® b, A EAGHPR AL T

C:\Program Files\COMSOL\COMSOL\Multiphysics\addins

ST A o P oy A R T UG S (Y 0 PR P e e A L U 3 P P SR

FE o

i

i
Add User Add-in Library
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PP € AT 2R 5 A LA i B, BN s
Home Definitions Geormetry Materials

Add-in Libraries

* Refresh

4 [fiff My Add-ins
4 #% busbar_cantrols

D Busbar Controls
b @ COMSOL Multiphysics
3 :ﬁ' RF Module

Bl 3 R0 G 8 9 1 B B AR R AR

FEBIE ARG ARARAF IS, 2 RKIUFRATIFP A COMSOL Multiphysics 2 HF
AW —NHTELE “App JFkas” B ZAA I IR MPH S0iF, 55—
TR EERDFRER” RIS R BRRDT RS AR, T
DRI 22 AP, EL 3 AR 2 [A) 48 P IR DL BAT 2 AN LR A R . 335 fak
FRI3RT 7 A 22 A RF DR 185 0 2 A5 P LA S B0 000 368 1 1 BE BT RGOAS

2 #[C\

= \
Add-ins Add-in  Refresh  Clear
Libraries Add-ins Add-ins
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JE

1E App WiHR, FETT R A ELEIR S| MPH UG SRS, AR
K ILBE App —H#2 o K. BhAN, BEN ST LA A Java® SRR AT AL AT
Java® F1 C J (745 5 DA BedfifE . A M8 Se AR RMAN I I B 2 45 R, 1%
217 Application Builder Reference Manual

Application Builder i
- ER-TRA |
4 [&] Untitled.mph [root)
ﬁ Inputs
% Themes
b [ Main Window
B Forms
Events
= Declarations
EE Methods
4 [fffi Libraries
[#] Images
=} Sounds
Files

Jzva External Java Library 1
C External C Library 1 {nativel}
25 Add-in1

3L {8 1] embedded: ///file1. embedded:///file2 5Bk, AJ LITER XS Gk
T 5 RN SO il an, E 51 EME SO compute.png, T BAAE A G £
embedded: ///compute.png.

WERE, BETAEXHATEET R4, iTUEAEE AR B KR HLR
/N MPH SCHFIRZIN, AT DA R AR AT I R 7 S B Al S
EE I App P EISATR NS SO, A ZF0EEE, s Hsea
AR RN G B RERIBITHR BN S REZE R, 1§55
DLEE 169 TR “SCHE” L 28 286 T “SCHE S N7 FIER 323 DU “PsRk
C - SRRSO 7 SR o .
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B &

B B 5V 2 PNG SCRAR I FOIN 8 AS S5, LU App B bR
A AN HAt B SO, AT DA BB R T U5 (RS SO i B A
COMSOL 3 A et fit 17 K& 1 B L %, 7T data/icons. #&HTLL
FERMBR AR R Tk DLEFR A A DR AR S A ot b 5| - IE R . H
TEERRII G HAHFARN: 16x16 58F% () F132x3218F (SO .

Settings TAX

List of Images

MName Description
animate_32.png COMSOL sample image
animate.png COMSOL sample image
clear_32.png COMSOL sample image
clear.png COMSOL sample image
compute_32.png COMSOL sample image
compute.png COMSOL sample image
comscl_32.png COMSOL sample image
comsol.png COMSOL sample image
delete_32.png COMSOL sample image
delete.png COMSOL sample image

S+0E
Preview
i3

TE EG A AEHE JIPG. GIF. BMP il PNG.
EREENE, T EGAIRP BEEGRERR. FE SRR .
FS RGBT PLR IR R A S 3 e B BB ST A 444
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=== 3
)l =

PR AL — L WAV K& B TIN5 5 S0 W A8 B2 N HoAth 75 8 S0 AF
A LR E SRR N T SR BIETZ . COMSOL 30 Je g fit 7
RENFEZHEER, T data/sounds.

Settings =328

List of Sounds

MName Description
fail.wav COMSOL sample sound
neutral.wav COMSOL sample sound
SUCCESS.Wav COMSOL sample sound
_l’_

BRI, W LU AR, SRR B R RIER TS B LA
AT A A A O ) 3 R PR SO L, R DA R R

FE App PR &, ATLAVERZHL. DhREX . SCH sl T AU B E o il
IfrS. ERBEBITHRGA T IES AT, Ra LW T BT, By
e agaan S I ar P F0 W N E PR

o

» (Choose Commands to Run 5

b B Forms

I @ GUI Commands
4 [fffj Libraries
4 i) Sounds
133 SUCCEsS.WaV
123 failwav
123 peutralwav

=¢ Edit Node » Run Plot Set Value
Show Show as Dialog Import File
Enable Disable

L
Command lcon | Arguments
Play 'success.wav' >
=% . -

FET7iE, AT UE A B 7% playSound SKFRIE &, il

playSound(“success.wav”);
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X

BRNKE UL SCRRIZE A% o B RSO B BR 42 BT DR R SR AL 1 SO RN

Appo
Settings

List of Files
L]

MName Copied from
datal.txt CACOMSOL\datal.bet
data2.txt CACOMSOL\data2. bt
data3.txt CACOMSOL\datad. et

mydata.csv CACOMSOL\mydata.csv

_;’_ \

Description
File
File
File
File

Use embedded:///filename to refer to a file with the name filename

in the application.

AR ST AN R B AT A I FF) 5 E R R A ST %L, R DA R R S

_;’_ \

Usze “— e to refer to a file with the name filename
in th| Export Selected File

A LL# F embedded:///datal.txt. embedded:///data2.txt ZiEELAE Tk
SIFRASCE . AREZERE, BWSE 169 T “SCHF” . 5 323 Ui “Ff
F C - SO ASFRN SO T ZRABE Y RIS 348 TURY “SCHF AL .

1231



By A - R X R

AMESRAR A KR BRIR B RAOE R, W58 53 T “REPHgMEAS" —ITIA
BRATY . LANFIRAEIR * IS kAT TR . R, AR
REEIR AR XTI,

REBXRFIR

- HA
- HAE *
- %A *
- HIgHE
- Uil
- HEHE
R S
- JUARKRZE *
- B
- Jite
- &
o R
- HEEoR
- BB+
- BT
- E&
- WL

-+

IR

= ?ﬁl%\ﬁﬂﬁ

- HERE

232 |



. FHRHE
- R
L RS
- kA
- HE
NS CIN
L R
I N
- kA
T N
. Hhib
-k
- BIFAE
- Rl
_
- el
s
- TR
- WA

R

SEERAPIME: on RIRILE, off FRiERR. SURHERPIRAAAAE7EF BT A1
A RAR

i F R iR 12 ) AT AL
NEPRE—A App, IR 5kt R AE SRR 1 AR TE B AR T EUE RS .
Deformation Deformatioa |

&
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e B HE AR BOR IEXEIZ AT Appo A 5 S 4 ) S5 7 WA A R S 3 o I )
FHENTR,

FELL s, SIERERPRSFHEA /R R deformation 1, HREE L
TR

List of Variables

L . g
MName Initial value Description
deformation | true Deformation
= #
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TEERE SR RE R .

Settings =3
Check Box

Mame:  checkbox1 =
Text: Deformation

Tooltip:

-+ Source FAF

4 = Declarations
4 @ Boolean
deformation
[ =bc String

Use as Source Edit Mode
Selected source:

E Boolean=deformation
Initial value: Custom value =

Initial state: Selected =

Value for selected: on

Value for cleared:  off

Position and Size
Appearance

¥ Events

On data change: Local method - Ej + -

I MBS IR RO B O R A R AR R R T R, TR RIEES 2 %
FX o

BRANB LR, SGEAE (1) SCAFRZE 23 I ITEAT R A8 B [T HERAE H 3R 44 R

A5 & deformation IRILEE M IEE KIME (on) ELFERRRIME (of f) B, HILHIET
it . TR RS, on A1 of f {H4) 742 true Al false 544 . IXEL{E AT L
1E if WA HAEA R AR .

DL AR IE AR H R 5, %7 1EAEA JRAE & deformation (PR B8 BC I X6t
B A HEAT .

model.result(“pg1”).feature(“surfi1”).feature(“def”).active(deformation);
useGraphics(model.result(“pg1”), “graphicsi1”);
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i I BB AE B FEREE P R B
TR RIEAS App 9 HBr, AR¥EE ik R HEREE AT BlUR A i AHE
Find
Find prong length: [
Target frequency: 440 Hz

TEER5A/RAE findlength KK EIEAE B E T 1, 1240 /R AR RAF
il RIEHERPIRAS -

Tooltip:

v Source FaE E

4 = Declarations
- Boolean

1 findlength
& Model (root)

E‘ Use as Source =g Edit Node
Selected source:

123 Boolean=findlength

Initial value: Custom value -

Initial state: Cleared -
Value for selected: on

Value for cleared:  off

DA ARRSIE ) ok B R 77 1%, 07 e /KL & findlength FR{E 52 LU B XF

B B F T IE1T
setFormObjectEditable(“main/inputfield1”, !findlength);
setFormObjectEditable (“main/inputfield5”, findlength);
setFormObjectEnabled(“main/inputfield5”, findlength);
setFormObjectEditable(“main/inputfield6”, findlength);
setFormObjectEnabled(“main/inputfield6”, findlength);

solution_state = “inputchanged”;
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Pk 34!

PIBAREN R A AR EMBOEILE, T EPTR.

(= B

Heat Source Heat Source

AT E AR T S YT 2 R IX T

i F V) et R P A28 A 28

T I R U e B PR S B B A R A &, R DUAPIRES BT 7. NN
— /MR B EOIRAS SRR A ATEE AR A R E . A AR R AR
heat_source A T1& & R

- 1 X
MName: togglebutton =
Text: Heat Source
lcon: B heat_transfer 32png v + =
Selected icon: B heat_transfer 32png = -+ [=
Size: Large =
Style: Flat =
Tooltip:
Keyboard shortcut:
-+ Source FAF
4 = Declarations

4 @ Boolean

heat_source

Use as Source Edit Mode
Selected source:

E Boolean=heat_source
Initial value: From data source =

Value for selected: on

Value for cleared:  off

1237



Jd FS B A /RS B heat_source 26T true, A TPV MR . S5H X RE
(1 Af /R4S 5 heat_source T false, MM THUHIEBRYI WM. RiEHUHk
TN 2 WoR B . PRV HAREHIT, 2 Bonik e EhR .

BN R EHESITH®AE, P OEsERE, TR meun
PINAFRR 4. £ TEERRER O, BUEGEF O S RAREG L.

v Choose Commands to Run i
[ u GUI Cormmands
[ = Declarations
b [ Libraries
4 & Model (root)
4 im Component 1 (compl)
[ = Definitions
b YA Geometry 1
I 5z& Materials
4 |[@ Heat Transfer in Solids (ht)
|&= Heat Source 1
= Termnperature 1

= Edit Mode Run Plot Set Value Show
Show as Dialeg Import File (&) Enable @) Disable

Action: | Deselect -
"
Command lcon  Arguments
Disable Heat Source 1 @
-~

==
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FEER “EET AENGAEL Hihad CRARE B4
+ Choose Commands to Run B

b [ Libraries
4 & Model (root)
I () Global Definitions
4 im Component 1 (compl)
[ = Definitions
A\ Geometry 1
I 5z& Materials
4 |[@ Heat Transfer in Solids (ht)
|&= Heat Source 1
= Temperature 1
mw Heat Flux 1

=# Edit Node Run Plot Set Value Show
Show as Dialeg Import File (&) Enable @ Disable

Action: | Deselect -
Select

L

»
C
O™ Deselect

Enable HearsooreeT ™

-
DI 5 RSN, MR R /R AR, X T UdsH], AT DU &

FIRGE B, TowS T RIEhE, WAE S0k k. 53 0T 3 Pl
Ak

HetE

HAMELE AT LMEN TS RAE S ol g B SCAHE R 26, thmT LUAE N JE S 8 D g
(KR $L 51 RAE -

ERHASEERERTRSH

FATT LR —A App SRER W0 FHH EHE, AT DUMSFAS [ 4R 2 o
WA, UAEEMIRE A P T L. ARGIER “ [R5 Mgk
FIAVRHESRAT T, XA &3 H AR TR
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NSRBI T P A A HE P £ R N S AN R R R AR 2 <

Frequency: | Fundamentaltone =

Fundamental tone
Overtone 1
Overtone 2
Overtone 3
Overtone 4
Overtone 5

EAR Y, A HE R ORI ) 745 5 AL & mode H. T EIR/RZALEIRE R
Ho
Settings Z e
5tring
List of Variables

L . g
MName Initial value Description
mode 7 Mode number

240 |



HFEIR
TEE R SHERRER M.

Settings = L1
Mame: combobox] E
-+ Source FAF
4 = Declarations
4 aoc String
= made
Use as Source Edit Mode

Selected source:

asc String=mode

Initial value: | From data source -
+ Choice List ® +
Available: Selected:

<%» Choice List 1 {choicelist1}

[] Allow other values

FEWAE R, AT RO FE D A SRR E bR AR, R Rl AR, 41
FHERE L ARIIRE YR, W — D I7ERE CHAHERBONE . Hrh s
PAURIET: SE—ANFRME BRUARE) FEsIBRME. X T efIBRiMEET,
BRI A BRIME . S BB LAY PR .

HFEI R

PRAPBEZS 1-6 X R TEEIIRIARE, 2% App ZHTIEH], HILEATH
TR — MRS 7. R IIRSCRHE DO BAR B FRS P 7477 8 ORI, A
TS FH P iR R o SE PR S 8 AT LN RRIR RS #08 “3F 7 . “iz

”» K= 7 ”» Paranpar:
17, “2HF 27, %5,
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FEMBEFIRA T, AT LIRS, W S HESR AUV R . SAGIRIK 1
BIIRFEP T PR

3 Events

Cettinaec - X
4 = Declarations "":‘tt ':?b
<> Choice List 1 {choicelist1} Choice List
abc Sty
" Label:  Choice List 1| 5|

I By Methods
Mame: choicelist]

List Content

" Value Display name

7 Fundamental tone
8 Overtone 1

9 Overtone 2

10 Overtone 3

1 Overtone 4

12 Overtone 5

TR AR mode I EA LA R AMEZ—: 7. 8. 9. 10, 11 5 12. BRERKY)]
R SCAR R B BN EAL AR

HAHER BB R O, &a Lk b R E g S ke, DUELE A HE Pk AT
. WA GHET IR TR, AR HIERSIRE CHE. A, iR
B, RV S AN TE SCRE -
HREFVNKPTELZELR, B EH 167 U “EREIIR” .

it
FEBARE R, $RE S A SRR N 28 AT 753, IF B 77 5 22
BRI, EAZRET, 2R node MMECALHE S, Wisir/ETHE, WTHE
B

¥ Events

On data change: Local method - Ej + -

A R AT IR R AR .

with(model.result(“pg1”));
set(“looplevel”, new String[]{mode});

endwith();

model.result(“pg1”).run();
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XBASHS 77 H mode HIE BEEFIZ AL pgt MURFESIARBLE . B, F47 R

svar HUE DY «7«. <8<, «9«. 104, «11« BL “12%,

PAEACRS RTIE AR “ Ui g a1 Dhfig A 3 242

o FeE| CBRFRERT, (EFFRTRMEIR PR E.

o BOABOUT, R “RRIESAR T B FUHEAT S A ST A0 AT, 2 B RE 2
B R At , TLLRRHMESEREE N 7 50y 8. fE NI, XXM
TAERBL: KA RE R M, A 440 Hz 2500 633.52 Hz.

Settings ~r
3D Plot Group

[Ea Plot M= 4= =» =b

Label: Mode Shape (solid) =
~ Data
Dataset: Study 1/Solution1 = B
Eigenfrequency (Hz): [ 440 -
. 0.014514i
Selection 0.018255i
I Title 0.027698
Plot Setti 0.0019687
-
OLSEMNGS ) 00g3763
0.023353

Wiew: Automatic

[] Show hidden entiti
[] Propagate hiding t 1632
[[] Plot dataset edges 41659

Color: From then 2756.8
3105.6

Frame: Material (-

o HE TS
AR W TR

with(model.result(“pg1”));
set(“looplevel”, new String[]1{“8”});

endwith();

model.result(“pg1”).run();

WALE, BFrrE “8” BN mode i, SER LIRS . XBAIDKE /A TE )71k
method1 1. M method1 HEHILHS, 7 LEIE S5HAHERB R T L. A
J5 M4 method.
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1 £ 1y 1]

53R B AL G I £ HER 7 30, ALK SRV R S G TR
Flo T EFII0RD), 0T LR ISRV I, 285 7SR P4 B T

PEFRHMERR, 0T EFR .

Settings ~r
3D Plot Group

[Ea Plot M= 4= =» =b

Label: Mode Shape (solid) =
~ Data

Dataset: l:‘ Study 1/Solution 1 (soll) =4
Eigenfrequency (Hz): 633.52 =

FEGREAR TR T, SHEMESHUD R RG] . A b B ER R A JF

N, BIWT IR AHE.

Editor Tools TAX
S EditNode =t v Sl »

% Themes
b [ Main Window
b B Forms
I @ GUI Commands
[ = Declarations
EE Methods
[fifi Libraries
& Model (root)
I () Global Definitions
I @ Component 1 (compl)
[~ Study 1
4 [ Results
[ # Datasets
b 2% Derived Values
I E Tables
4 |8 Mode Shape (solid)
abe Eigenfrequencw (Hz) {lnonlevel i=11

[

b [ Surface 1 Input

3 Eigenfrequencies| Output
& Export

I [# Reports =¢ Edit Node

W AP FRI M TS R A 2 S8 BT BLUER Z G4

2 o

244 |



BRI N AH AR R B .

- 1 X
MName: combobox] E
-+ Source FAF
[ = Declarations
4 & Model (root)
I () Global Definitions
4 [ Results
4 |8 Mode Shape (solid)
afF Eigenfrequency (Hz) (looplevel, i=1)
Use as Source Edit Mode
Selected source:
abe Mode Shape (solid)=Eigenfrequency (Hz) (looplevel, i=1)
Initial value: From data source =
+ (Choice List @ +
Available: Selected:
<&> Material {materiallist} abe Eigenfrequency (Hz) (looplevel, i=1)

<Z» Simulation Type List {simulationTypeList}

[] Allow other values

fEfi gt TRBAHSIEN, &aZEREEFIREIREAN . HEE, LUXH
T AE IR IRA B EFER A Rr, AR 2. v =%
P, Bl SHERH IR Ear 4, EHETIFEIEEIIR, Wk
FInid .

5 FH 206 HE BE eSO [

BRSO LD R RE IR ZHSIR T TERT AT EZMIE. £ App
H, ATBMEH S B AR RS RN IR SR 0 5 FOR VT 1) 2N [ 25, B, K
BRI S gER TR G
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FET B RS S E o b, AT 5 BB v e R )it P P o s T 2 8014

Settings =i

oL Lroup

Plot M= 4= = =}

Label: Temperature, 3D (ht) =
¥ Data

Dataset: l:‘ Reveolution 20 v F
Time (s): 70 —

fEgeig s TR, BEW DERIERBZIZR, W RS,

Editor Tools TAX
S EditNode =t v Sl »

% Themes
D Main Window
b B Forms
I @ GUI Commands
b [ Libraries
4 & Model (root)
I () Global Definitions
[» &= Component 1 (compl)
[~ Study 1
[+ ~of Study 2
4 [ Results
[ # Datasets
bl Views
2% Derived Values
I E Tables
4 I‘i Temperature, 3D (ht)
abe Time (5] (looolevel. i=11
™) Surfa = Input

Output
Temperal

|sotherm| S# Edit Node
Temperature, 10

-

Isotherm

ccH@l

Temperature Difference, 1D
&= Export
[# Reports

|
=
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Settings
Combo Box
Mame: comboboxl

w Source

= Declarations
4 & Model (root)

4 [ Results
4 |@ Temperature, 30 (ht)
=1 Time (s) (looplevel, i=1)

Use as Source Edit Mode
Selected source:

abe Temperature, 30 (ht)=Time (5] (looplevel, i=1)
Initial value: From data source
+ Choice List

Available: Selected:

PR,

X

S|
@+ 5

-

@ +

abe Time (s) (looplevel, i=1)

nr ERR.

A 2R g, G, SR EIR S 8000 R 2 8. 27 A
» TR IZ A SRS B R AR R
m—AFfF. ETESF, AT plotT JHEREFREA.

EHEARIE IR DI 18] S 80 5 2h 5 4

¥ Events

On data change:  plotT v 4+~

DA ARRSAT /=TT plotT M4
model.result(“pg1”).run();
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RAGEIRRAE App I FHHAE G — AN AEHE, N EFTR, B rE ) e E
FIFR PRI I B B TRE .

Time (s): 70 -
0
10
20
30
40
50
60
70
B0
90
100
110
120
130
140
130
180
170
180
190

Interpolation

15 F 4L A HE B8 S5Ob et

FATCL— M 2 S ARG B App 9l AEAG] b, 38 AT DA 0 5%
f GEZ W 168 TUK “WHEFLE” D SKREIIA P A dert i =R g 1

PUR 2K H AN App BB AR &, F P ol DU A 4 AR 46 HETE Aluminum
5 Steel WiFl AT KL 2 AIHATIERE. H—MHEGESNES, RIEHESIRF Pl
FIIEF R E 7R Aluminum & 4 8Y Steel 54513 .

Material: Aluminum -

Aluminum
Steel
Alloy: Aluminum 3003 =

Material: Aluminum - Material: Steel -
Alloy: Aluminum 3003 = Alloy: Steel AISI 4340
Aluminum 3003 Steel AlSI 4340
Aluminum 6063 Structural steel, generic
Aluminum, generic
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FRHGE P I AR AR o A5 4 R A BRI RHIEROR SEBIL, 4R s

Model Builder Settings =4
- = - =t : . .
s
‘ ‘: é;eé‘l';bdﬂpe:i:zzis Label:  Material Link 1 5
Pi Param_aerﬂ Geometric Entity Selection
4 iE Materials
I 528 Aluminum 3003-H18 {mat1) Geometric entity level | Domain -
[» 2g= Aluminum 6063-T83 (mat2) . -
b siz Aluminum (mat3) Selection: All domains -
I Szi Steel AISI 4340 {matd) 1 L]
I» 228 Structural steel {mat3) E'E
4 im Component 1 {comp 1) Active E:'E‘l .'E:l]
3 = Definitions B
A Geometry 1 i
4 iE Materials
==& Material Link 1 (matink1)
[ +\_ Electric Currents (ec) Override
I» {[E Heat Transfer in Solids (ht)
I oy Multiphysics ¥ Link Settings
b wﬁdl\::sh‘l Material: | Aluminum 6063-T83 (mat2) * 34 -
MNone
B e ¥ MR Ajuminum 3003-H18 (mat1)
[ Aluminum 6063-T83 (mat2)
A Aluminum (mat3) fialog
[ | Elec Steel Alsl 4340 (matd) el
[ |Hea Structural steel (mat53) [/ (k.
[ | Relatr T
[ Density rtho 2700[kg...
[ Thermal conductivity k_iso ;... | 201[W/T...
Relative permeability mur_i... |1
Coefficient of thermal expansi... |alpha_... | 23.4e-6[...
Young's modulus E 69e9[Pa]
Poisson's ratio nu 0.33

TR R = R ) 7K 5l matt. mat2.. mats. — AT T4
A& alloy fHIIARAIEI, 1ZE B SHErEH]. E RSN, 2817
T 81 T35

with(model.material(“matlnk1”));
set(“link”, alloy);
endwith();
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THRERHADNFEREAZE (naterial 5 alloy) HIFEH, EA10 9 dHE 54
SHAHERATIES .

Settings

5tring

List of Variables

"

MName Initial value Description
material aluminum Material
alloy mat1 Alloy

1% App M1 T SA M FHI: Aluminum &4, Steel &4 L HEL.

WA
Aluminum £ 5 Steel F&IEFVIR P THGEFME T PR,
- Declarations

(]

<Z» Aluminum Alloys {choicelist 1}

<Z» Activation Condition {actcond 1}
<> Steel Alloys {choicelist2}

<z» Activation Condition {actcond 1}
<Z» Material {choicelist3)
anc String

[ 8
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PR A AE BB B 1 W R s

Settings
Combo Box
Mame: combobox]

 Source

4 = Declarations
4 =oc String
18 material
123 alloy
& Model (root)

-

Use as Source Edit Mode
Selected source:

123 String=rnaterial

Initial value: | First allowed value

@ +

¥ Choice List

Available: Selected:
<> Aluminum Alloys {choicelist]} &> Material {choicelist3}
<> Steel Alloys {choicelist2}

[] Allow other values
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THER, MR EHEE ] material FATHRARRAE NI #OBHEFIIRM TN
material 77 B A EE L B HUVEIME . MPRHE SRR A BRE & i~

7o

Settings

Label:  Material

MName:  choicelist3

List Content

"
Value Display name
aluminum Aluminum
steel Steel
LY
tiIsveH
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HEASHERRE LW W T EPoR.

- X
MName: combobox2 E
~ Source & E
4 = Declarations
4 =oc String
123 material
FE| alloy
[» < Model (root)
E‘ Use as Source =g Edit Node
Selected source:
123 String=alloy
Initial value: | First allowed value -
* Choice List ® +
Available: Selected:
&> Material {choicelist3} <> Aluminum Alloys {choicelist]}

<> Steel Alloys {choicelist2}

[] Allow other values
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HAE, §4&HS5HERNEH Aluminum 545 Steel §41%#%%£ . Aluminum
EEMIEFEYIR M TER.

ettings

LA

Label:  Aluminum Alloys

MName:  choicelist]

List Content

"
Value Display name
matl Aluminum 3003
mat2 Aluminum 6063
mat3 Aluminum, generic
ti=zvmHE
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.

KB 7R Aluminum &858 $5 51 38 O30S 2544

Label:  Activation Condition

MName:  actcondl

 Source

4 = Declarations
4 =oc String
15 material
123 alloy
[» < Model (root)

E‘ Use as Source =g Edit Node
Selected source:

123 String=mnaterial
¥ Condition

»
Activating values

aluminum

==

[1 Invert condition on input values

X

®+ 8
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A5 F 46 HE B8 BB TR

ERBEAGHER, o LSRR DR EB AR AP R4l &
HERFAE . FATLURFE A App A, Hor i T2 S HE R BE RS 1) BT8R,
W ERR.

Element size: | MNormal -

Extremely fine
Extra fine
Finer

Fine

MNormal

Coarse

Coarser
Extra coarse

Extremely coarse

D3] “HERIIFRAS”, NGRS GRAMR RIS H— M .
ERRET R RBE LT, GEAPERINE (R EARIETD o AT AT
IRANTT s, R SR T, RN R X i BBy ] o S ] DA ) 93
E XTI AHE, 0 R EFTR.

Settings ~r

& Build Selected [§§ Build All
Label: Size E

Element Size

Calibrate for:

General physics -
® predefined /]| Normal =
O Custom

W HIR AL MR R ERAE, RIHBON “App JFk " PHEHERIE. A5,
HRGRIEL “App TFARAR” I, K2 RIS KN RE B R B Bon L &
HEBE B 8 A AT
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fmr LU PR T 2R A HEXT 5

o WNIIREX MBAN G s R AEHE. EASHERRERD 11, ARG
FEBUE XLRAN (hauto) 1158, A5 H o FRIARIRA%L A -

o BB ITEG L, MR > KN RN IEFETE CR/N (hauto) 15 i 28
JR AR IR RN, W B R

Settings Editor Tools X > 1
S EditNode =t v Sl »

% Themes
D Main Window
b B Forms
I @ GUI Commands
b [ Libraries
4 & Model (root)
4 () Global Definitions
Fi Parameters 1
2 Materials
4 |§ Component 1 (comp1)
[ = Definitions
b Geometry 1
[ @ Solid Mechanics (zolid)
4 /s Mesh
8.5 Predefined Size (Hauto)
4% Free Tetra Input
[ ~do Study 1 =
4 [® Resuhl‘;:s et
i Datasets =, Edit Node

1

2 Derived Value

&
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A AR N (BB H R TR -

Settings Tax
Name: combobox! E
-+ Source FAF

= Declarations
4 & Model (root)
I () Global Definitions
4 im Component 1 (compl)
4 S Mesh1

s[5 Predefined size (hauto)

E‘ Use as Source =g Edit Node
Selected source:

8.5 Size=Predefined size (hauto)

Initial value: | From data source -
¥ Choice List ® +
Available: Selected:

8.5 Predefined Size (Hauto)

[] Allow other values

RVISRESORESHEIR, T L IR e N e RGO E D AR
App HIERANE TR/ BUAE, “RERDIT Ras” H IE £ 5 R T SCR/D (hauto) C
Wy “App PR PHASHERIEFSIER. B TZEFIIRIHE BRI K
a7, BULEAE App BB R B N FE513& . Tt ARERE—
IR BN 2 MR SRS, EIEERmEE . SN EHE I R
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T CRIBIER, ARG BB HIEFESIRR, Tiik e BT nl T A ] — ik )
Ko Pltn, EAULEIEEA =K HIERSIE, W BN,

Settings TAX

Label:  Choice List 1 =

Mame: choicelist]

List Content

" Value Display name
4 Fine

5 Mormal

6 Coarse

LA E A 1 BT RANFIR AR ] 1 RLEAEL, 7T LA SR A B AL
N, A UOVEA, AR EEURIER. R IR R A S A s AR
BEHUE Eﬁmj(d\)%ﬁﬁ’]%ﬁ (9 hauto, #fk. FERUNCEMKIME 509 4. 5 A
6, IXUE(E Bl LU A Bl A ) AR AT RS

with(model.mesh( ‘mesh1”).feature(“size”));
set(“hauto”, “47);
set(“hauto”, “6”);
set(“hauto”, “57);
endwith();

hauto JEVE AT LA BEMUE . ARBITR/MIEZEE, HSILE 106 71
i NAE ) KdiE Ui )

M A R RE E TR

U SR B AL A ME T B R AL, AT DU B SRR AU e BB (B mT Bl
FEA A HEB R B 1 IR FRRIRA ik #ZIE 0
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TR R AT LIRS LaTeX JrfE, A CLUEN AR LaTeX EERTRIEH fA
TIRERAEAT e

Settings = L1
Equation

Name:  equationl =

* Equation = % ov

Enter equation in LaTeX syntax:

-\nabla \cdot (k \nabla u) (]
Equation preview

-V (kVu)

¥ Position and Size

Width: 67

Height: 20

Positionx: 644

Position y: 368

¥ Appearance

Text color: | Inherit -

Fontsize: | Default size v opt
State

Visible

Enabled

B AN, 2ER LaTeX iEER R TR .
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il R S RAT AAE R B NIk P e B 2k, THZ AL PR i R4 .
XTI, I AT LS N AT AE 2R A B0 F SO

Settings =3
Line
Mame: linel =
¥ Settings
Orientation:

Horizontal =

[ Include divider text
Text:

¥ Position and Size

Width: 200
Height: 1

Positionx: 303
Position y: 268

¥ Appearance

Line thickness: 1

Line color: Default =
Text color: Inherit =
Font: Default font =

Font size: Default size v pt

[] Bold
[] Italic
State
Visible
Enabled
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PR AT LI 9526 £ o 7 ST 10— i

Settings v EX
Veb ?-.-._!_e
MName: webpagel =
Mative browser on Windows: Chromium™ (CEF) -
¥ Source
URL -
Page URL:

https:/fwww.comsol.com/products

Browser preview

W COMSOL Q MENU

The COMSOL Product
Suite

¥ Position and Size

Width: 240
Height: 100
Positionx: 20
Positiony: 442

¥ Appearance

Visible

fany Dhd i PYMAS [E] (1) 77 2CMIR S 22 A 48 a8 0 T R -

o BRI R B EAE 51 2R T 07 B SCAR X o 4 N HTML AR5, L E T
<html> 5 </html> FFUEFI45 R ARiC 2 18],

o ] URL 6 0Ky A5 4 30 FE I A 0T

o A SCHRIE AR R — NS HTML AR I A SR B35 o 78 SO S0 ATE
ANSCAE45, Bl B B DL A R AR b SO SR g SO

o (THIRELEBILLUER AN HTML i 75 o “ W83 F 087 XT ik AN o] H

i P 4 B Windows - i AR 3 B 880k 12 24 COMSOL Multiphysics Windows®

i HH A FH FR ) L
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B &

il FH BB R R T LR R B bl R . BB R 5 EEX R A, #E A
BEREAT A HL. W LAV ) R R8I, AP BR3¢ BT, sl ke
MBI I E PR B0 FR 4 A A 3t SCAE R G #3650 T B s BB R
BEE M, 2 RG] HET R LB comsol_32.png-

Settings v RX
Image

MName:  imagel =
Image: = Picturel.png ~| |4+ B

¥ Position and Size

[] Stretch image

Harizontal alignment: Left =
Vertical alignment: Top =
Width: 157
Height: 749
Rowe: 1
Column: 1
Row span: 1
1

Column span:

Cell margin
Cell margin: From parent form =
¥ Appearance

Visible
Enabled

RIS NS R GEER BB, ZSCERIRA App, FFRESINEIEEST 5 BB
FIRH .
JE R RT AR LR 0 x Ay 7 8B, (B8 B AN i P B i RO e . AT
gn RS A PR A SR A, A — A I B B, R 2B EL R T E 3h 4
JECE5 LASE 7 T AR SR e i =S )
TR LUE A Corl+V s B BT RORE U 203 g L o i, fmT A
M PowerPoint® LJAT Fri s BAE S BRI & . BRI 22 A 3
B EMBFIF RN App. TR & 1048k = B EhB0N:

pasted_image_1.png. pasted_image_2.png %,
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P

BAAT G T 1E R B iR AL SO SRR ISR A% 209 MP4 (.mp4)+
OGV (.ogv) il WebM (.webm). {HHAEATH ¥ & HBSCREFTA IR SO 2. T8
I #EFEF] COMSOL Server [ Web 3 251217 App B, SCHReRAS LT B A
(1) Web B BE2%,  FF FLIR]— 30 Y88 B A [F] i A S Re A Ut T BE A [H] . 418 A
COMSOL Client 1 COMSOL Multiphysics i&1T App i, 5 HL_E %% ] Internet
Explorer A FA A SR AT SR04 2RLA

PPN GAERINEIRPG, B “RPHES" PROVER, WTHEPTR.

RN SR E A .

Settings TR
deo

MName: videaol E

Video: instructionswebm  + |+ =

Show video controls
[] Start automatically

[] Repeat
[ Initially muted

Mative browser on Windows: Chromium™ (CEF) -
¥ Position and Size

Width: 420
Height: 300
Positionx: 20

Positiony: 20

¥ Appearance

Visible

CIpElibh a-RaknT
o B
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- BEFE
- EX
.« WEEE

SRS e AT S AR, Bl R0 A “AEIRT

IS A EBAE B VI OC P 7S 5 (S 0 SR CATINT ,  mT LU FH AT e i T il
USRI A E B G, T AT B R R R AT IR . F AT LA
A I B (AN SR o b S R ORSFR A SR A |t m] DU B sk A AT T 25
BEAT AR

5 FF1 15 B Windows _b B JR A= B B8 88 542 1) 22 4E COMSOL Multiphysics Windows®
R HR A (0 8

Vi

HEREFNS G Tt U7 R BEOHT EDR o il A P 2%, B s — 4L 2% o A
B SRR UA App HURIAREATIN RS2 A0t F B o BoAT — AN BE G i
FEFM R BEE M

Settings

Progress Bar

Mame: progressharl E
Include model progress

Progress levels: | One -

Cancel button
Close dialog when canceled

¥ Position and Size

Width: 375
Height: 100
Positionx: 20
Positiony: 20
¥ Appearance

Visible
Enabled

TR, App MRS AT N B E AR ET O A RE & O4Ehl. BN
LR, BB S RN B COMSOL Multiphysics 10k (3ERE, 4L
AT WA SRR . %S0T LT setProgress il il N & R &+
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BRER. AXREZELE, S I 358 K “HEIE” M Application

Programming Guide.

T B IR BA WS HERE G 3 S R E T .

Settings

Progress Bar

Mame: progressharl E
Include model progress

Progress levels: | Two -

Cancel button
Close dialog when canceled

TEARGH, HEEE2RNT B R ¥ progressform [ —B4r, T S8 gt g 4
HWEHE.
T BIRIEAEIZAT B App X 7 ik B RFHEKE o

3 Progress X

Computing frequency.
Compute

Cancel

MNumber of degrees of freedom solved for: 24012,
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THEREH progressform.

D progressform X

h

Progress message

Progress message .

Cancel

Messages

PR ARHE B 7 1 S a3 R A R JEL A5 ) S R B 59

// show progress dialog box:
dialog(“progressform”);
setProgressBar (“/progressform/progressi1”, 0, “Computing prong length.”);

/] code for iterations goes here:
lastProgress = 20;
/1

// update message log:

message (“Iteration Number: “ + k);

message (“Frequency: “ + Math.round(fg*100)/100.00);
message (“Length: “ + Math.round(L1*100)/100.00);

// update progress bar:

setProgressInterval (“Computing frequency”, lastProgress,
k*100/MAXITERATIONS) ;

// more code goes here:

/1

// finished iterating:
setProgressBar (“/progressform/progressi1”, 100);
closeDialog(“progressform”);

FE IR, T SR P s E 2R A% 0o Th BE TR T PR 1A A

setProgressInterval(“Computing frequency”, lastProgress,
k*100/MAXITERATIONS) .
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ARNETERBEZENHAGER, WESRE 358 TW “BERE 77 #
Application Programming Guide .

R

PERBR T R T T R AN 5, (HATH 2 R, Tl AR B F el
7 Sk AL B R R B AT I8 1 22 AR 25 4 s (GR T DL R HOMH v
o BRZIFZZABRZE LA, B8 FT DLEFRRC Bt br FOREMIME. PRSI
RE RANEHE RSN R, BoR TS5 715 App TIERKRN TT .

100

, 120
!

37.45 MPa
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PCREX RN BE A L St RER0L (B 2R, i, SCREXT
FUAEHE. T EERCEREN R RER .

Settings = L8
Gauge

Mame: gaugel =
Minimum value: 0

Maximum value: 200

Number of steps: 20

Tooltip:

-+ Source FAF

= Declarations
4 & Model (root)
I () Global Definitions

4 [ Results

4 2% Derived Values
wl Volume Maximum 1

Use as Source Edit Mode
Selected source:

max Volume Maximum 1
Initial value: From data source =
Unit
Number Format
Position and Size

¥ Appearance

Scale: Tick marks and all labels =
MNeedle color: Default =
Sweep angle: 270 deg

Color ranges

" Start value | End value | Start color End color
0 200 u

BT LU FAE TS . R PR R R EIE IR, A App % — 11,
S5 R AR
AT Ol E SUBCREBORE S B/ ME AT BOR B 52 Bt R RV
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] DU K hr B AR AEOCR A BN BRI TR®RR . ALK B8 S 1 Dol i
HIR i E 2R

TERIGMES IR, 3R B BHRIR oCE w8 A DGR T 4a 1 -
TEEREAL, B R A BRI M.

¥ Unit

Method: Append unit to number ~| |4
Unit expression:  MPa

¥ Number Format

[] Custom label formatting
Precision: 4
Motation: Automatic

Exponent: Power of 10

¥ Position and Size

Width: 128
Height: 128
Radius: Automatic =

Positionx: 151

Positiony: 181

L A0 SESH PPN S HRUE FEN VS
FEBFHe A, AT DUNZI FEARSE R E H E SIS 3

AL BRI A AR A, FARH RT3 50 e R U 2 s A
HEREREN, BEXHRENSREMRNE GREMBEGEERD . F
BAE THRE SCRET R IOHREH TR ER. BUAEOLT, XRATHHEN, H
AT DL 3 v B E DL PRI A AT 3CE 1 GRS B A IR A1
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BRI -

¥ Appearance

Scale: Tick marks and all labels =
MNeedle color: Default =
Sweep angle: 270 deg

Color ranges
L]

Start value | End value | Start color End color
0 200 u

_l’_

e T UM 24 BT £ 3 SR BUBRIAA -

BT DU ACR AR E — R PP TG R Bk TRAE b a2 A LS n
TR, B 2 FTIF— D XHEHE

3 Color Range X

Start value: 0
End value: 200
Start color: Green =

End color: Red =

oK Cancel

ST DAAE S0 435 A i 52 P VS TR R AR (L AN G SRR, DA ST AR B AN 45 SR
. BRI B, 15 ERAS R AN AT F L i . RRB A
TR LA T T B v TR BBR A% A AT OB P e AT Hh BB

FFARBRE AN SR E T LU, X RRE BT LIRSS 2 A St R i)
B .

I RGN TReRE, W2 ) e TE Qe e .

H&

HEXRBNZTURMN— " MHEE D, HT277RHAE COMSOL Multiphysics #
OB SRS, B U ERAE . A& R 53 FOR A
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BUEIL T, At HETEREERMEL T EFIRE . s,
#£ COMSOL Desktop 17 FI| () H & & i THA=,

Settings
Log

Name: logl E
[] Include standard log toolbar

¥ Position and Size

Horizontal alignment: | Fill -
Vertical alignment: Fill -
Minimum width: Automatic -
Minimum height: Autornatic -
Row: 6
Column: 6
Row span: 1
Column span: 1
Cell margin
Cell margin: From parentform =

TEER—MEE HEE D1 App H R HIF—H55

@Yy =

Scluticn error eatimates for segregated groups

2.3e-01&, 0.000&

Residual errcr estimates for segregated groups

9.4e-009, 33

Stationary Solver 1 in Solution 1: Selution time: 1 3
Physical memory: 1.99 GB
Virtual memeory: 2.12 GB
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HEHZE

ﬁ@a%ﬁ%TU§m*A@D,,ﬂu%ﬁ¢mTﬁm’uLﬂ%FAmﬁh
TR SCERAE . 1E AT LLIE L LR B VA F N B 1) message /5 ¥ RS I BLAFAE :
message(Strlng message). FHiEZWEH 353 WA “GUI MR FIE” .

Settings
hMessage Log
Mame: messages] =

Include standard message log toolbar
Show COMSOL messages
[] Add timestamps to messages.

¥ Position and Size

Horizontal alignment: | Fill -

Vertical alignment: Fill -

Minimum width: Manual -
350

Minimum height: Manual =
150

Rowe: 3

Column: 1

Row span: 1
1

Column span:
Cell margin

Cell margin: From parentform =

fEt ] LLE RS E E, #I40: message (double xcoordinate).

BRUELT, AEEEE HETAREIEREL TR . 1, App F&4
¥ #£ COMSOL Desktop & 2 KE R E H B T H ﬁoﬁM%ﬁT,i%
COMSOL H B Sk HEA T & FRES, LS W E COMSOL Multiphysics #% /0 5
PR AR R, B LR IR RI S BoR AR . TS BRI EAE DAV Rk
QmeﬁmmMouﬂu i RN B R N e (B SR AE, TRV R
I A A o
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TEEREREEE D, P RATENRSER () LX)
HRHERAWSR ().

Iteration Mumber: 1
Frequency: 406.04
Length: 82.6
Iteration Mumber: 2
Frequency: 427.82
Length: 81.26
Iteration Mumber: 3
Frequency: 440.78
Length: 81.35
Iteration Mumber: 4
Frequency: 439.98
Length: 81.34

Messages

ZRR

GERFN G TAELRM P R BUES R

HEL D s EHG BE
t Temperature
0.0000 |2.6482E-5
10.000 |-2.0938E-7
20.000 |5.7008E-6
30.000 |[5.2716E-5
40.000 |1.4153E-4
50.000 |2.4552E-4
60.000 |3.3034E-4
70.000 |3.9170E-4
80.000 |4.4674E-4
90.000 |4.8283E-4
100.00 |5.0449E-4
110.00 |5.0547E-4
120,00 |5.3835E-4
130.00 [5.3073E-4
140,00 |5.2329E-4
150.00 |5.1631E-4
160.00 |5.2391E-4

17000 |5 1o0nnc A
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SERRBAE VI GRS AT UM IR 719 ml . AR BT, fE
THEF, R RN R PRI, AR e BARR.

Settings v EX
Results Table
MName: resultstablel =

Include standard results table toolbar
Show headers
¥ Source
4 & Model (root)
4 [ Results
4 2% Derived Values
2% Point Evaluation 1
4 [ Tables

B Table1
Table 2

@_‘Use as Source %, Clear Source =# Edit Node
Selected source:

B Table2
I R BB AL AE , AT A SRR A SRR S AR

ZRETALE

IAMEOL T, BEnEERRTARSRIEATIETRE. i, 2685411
B, BoRBUR 4L

- BRE

- BIcHEE

o PleFiHuk

- TR Sk

o TEtHIRRE

- FEREH

.« RAIRHRAEH

o KRR AR R R BIBY AR
- B

ST T 5 U BLF SR
o SCATCH (. txt)
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« Microsoft® Excel LfE{# (.x1sx)

- % LiveLink™ for Excel®

« CSV 3 ff (.csv)
o HAE SO (Ldat)

R E TR .

Text File (*.txt) ~

Microsoft Excel Workbook (*.dsx)
C5V File (*.csv)

Data File (*.dat)

All Files (*%)

BEHEEHSGERR

AT DAd FH N B 7% useResultsTable () SR IS E “4ERR” KBEMNR
PIEIRINRK . ARIENETNEMNEZELR, ESILEE 353 1L “GUI KT
R

RE

RERMAREF G T AN TRAFANTERA. BRATRE,
TR DL TR A B A 1 R B S| s BB REIR R B, NI NI — T3k R
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O . 76 T BRI F, 25 mainComputer [— N eH BA HE M F

FH form1 FRIBEEE.

D mainComputer X @ Preview D mainCormputer: form1
v

Geometry Compute Plot

Settings
Form
@ MName:  subform3
Repc Form: Elfom’ﬂ

[] Add border

Geometry & Material
Find prong length

Q@ ~ Position and Size

_Sound

Play sound when computed

FEERTHPIZRE formt, &R mainComputer 5K H .

Application Builder
- ST
- tuning_ferk.mph (root)

ﬁ Inputs

% Themes

b [ Main Window
4 B Forms
D main
D selectllSize
D information
- D mainComputer
4 B Forms
IE| form1

I [y Methods
D toolbarComputer

-1 D mainComputer

>

Horizontal alignment: Fill
Target freqL ency. 440 Vertical alignment: Fill
Frequency tolerance: 0.1 Minimum width: Automatic
Prong Iength: Lp 75 mm Minimum height: Automatic
. Row: 2
Radius: r 25 mm
Colurmn: 1
Material: Steel B Row span: 7
LP Colurnn span: 4
i Cell margin
Cell margin: MNone

~ Appearance

Visible
Enabled

Geometry & Material

| ¥ Find prong Iengt
Target frequency: 440
Frequency tolerance: 0.1
Prong length: L, 75
Radius: r 25

. Material: Steel

D mainComputer: form1 X @ Preview

[T} [} [}
3 3 I | T
3 3 i~ i~

4

B SR SEAE M AT SRR 2T, AT DA Y D RE X o F) SRR 2R B 4% A R R 0

TRAE,

EZ WL 125 T “IRELTFRB7,
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REEE

RELENFH LN RGN, I BRE—DERA P, £
L TR T 0 R

FE YRS,
Results

Temperature  Conversion
aa@~@L- Bl @g §

Temperature profiles  Conversion profiles

Tiled or Tabbed

Active Form Selector

¥ Forms

Add to Ferm Collection Edit Nede

RGARUEVY AN ANF AT Rk T AT DUAZERY S 3 b A7 i 9%
o EIR, XREARE, MEHETRAERK AR,

o B, FIERPERE LM ER AR,
o B2, FERMEIRS h BOREEAN R

=
g

ERE &

T T DL e B 2 R i) R

o PEHERAR, B WA P ok BoR R R, RARBGR T AT R AR )

{E ﬁ%%%'fm T “Ej

2 WA JG ik .

FEREF D, BATCLE AR BES P EIRRA, TR ISR

I 7 27~ E App H o

BmT DL BRI TR A AR S SO

BRNRBSIR AT DU E BOA R R IR o LB EANE T IR T
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B IEESI R RIS RES AP R iR (B3R H) SR 7T H AR, B
P E SR .

¥ Active Form Selectar @ + B

4 = Declarations
4 abec String
= activePlot
abe solutionState
abc emailTo
abe emailServerHost

Use as Source %, Clear Source Edit Mode
Selected source:

abe String=activePlot

TR AR EETRAEST N NRALHK, W EBHIFE temperature

% conversion. &N, ‘EKHE 2N,

fE BRI AR RIS T (B )73 TR R
HeFEds activePlot ME, NPRHSGE HAFHERRSE, W THHIFIR.

activePlot="conversion”; /* Activate the conversion form on completion of
this method */

X RBVONE RS, ESIRAGFER AN B RLES
AT R, A A B I R T LR TR DAS A B 75 R ) 3 Bl 4 00
RIS A TG EIZAE . B R VRIS SRR 1 T A AR B, W] DAL T A 45 4
75 A TERRIE T E A A
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SPARER S TUE T LA P A 5 SN2 — Ron R o, RAREGR T AR B o 11 T P
BHERSY TR A (R ) A R AR BN

Settings v ax
Mame: collection2 E
Type: Tiled or tabbed -

~ Tiled or Tabbed & E

4 = Declarations
4 @ Boolean
= isSendEmail
= isPlayTada
isPlotTiled
@ islnitialized

2 iePacmsid P il
Use as Source Edit Mode
Selected source:
@ Boolean=isPlotTiled

Tiled mode settings
Add borders in tiled mode

Tiling strategy: Colurnns first =

Number of columns: 2

7y TR S RBVONERIR R LS ME . AT, Prf R RFEN &
ANTERI S o TR AR A R AT DA PR R B B A A B AT R
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FERBA T 7 IRAR TR, SRT LIS T30k rh ok 2 ) SR 3E HE SR 32 6 N 1 T LK) 3%
B BEAN, TR R AR, SR AT DL N SO AT B A R IF I R

Settings = L8
Mame: collectionl E
Type: Sections =
+ Forms ':‘E' A
Add to Form Collection Edit Mode
L - =
Forms Visible | Collapsible | Expanded
[ |geometry | [ & &
[ |operating... | [+ =4 =4
D results =4 =4 &
[ |information | [ =4 =4

AR

FTHELWT RRARREN R RN MRMRAS G, U TRAHEE
T AERRAHER R Z AT R, FTRRRER AR . AL R T HE
MR A R BRI ORGSR . R AR E —ME, FERE R AN
BT RBEAT LR RS SR BA ILRERE — R R A LR~
o MAERAEMT AR

CIERPE T ALY AE Tk

FATLURRE—> App B, Hoh BoRsa P BT BGR Tn AR B E . AR
BT CAE AL AT RS A (il Rk H D) IR AR R ] LAKE
THEARNET A A TS B, BB &R R E.
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TSR CRBGESR" IR A S

tEARBIR, R A R
TR ML TR IR RBE T, U 074 £ 8 aisplay
TR R R

Settings ML
Card Stack

Mame:  hintsGlossaryCardstack =
~ Active Card Selector & E

4 = Declarations
[ =bc String
[» =5 Double
4 @ Boolean
@ islnitialized
isShowHintsGlossary
[ < Model (root)

@_‘ Use as Source =g Edit Node
Selected source:

@ Boolean=isShowHintsGlossary
* (Cards

L A
Card Activating value
—hintsGlossary |true

+ @
¥ Position and Size
W ER P RS R RPHAT, RERERE T TR,
TERT LA Fr AT B R 44 -
« M
o G
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s BIFR
« RN
R R ATHE SRR A, S TRASIF, H OB BEE E AL T BaEE
B A HERET R A IS EOR E BRI R e EAEI T, BiR R —
N IRAZE

BRI A AT B R PR X EAE .

3 Add Card X
Card type: Local -
Name: Local
L Existing form
Activating value: “vereres
oK Cancel

BAIMNEOL T, RRABBBCNRER, Roniz R EE &R R & E
ST WERF R RB R NERE, e DLEEEFE N IA R, & hdt
B R SR N R A HERE W DR AT REILH, BEEMN R
HgiRdE” Ui BARENNE .
THREREERRFERES DR GREE RN R RER .

Settings =L e

Card
34 Goto Card Stack

Mame:  electricPotential

¥ Card Activation

Activating value:  electricPotential

[ Margins

I Grid Layout for Contained Form Objects

I Appearance
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F5 ] R EE SRR, AT RO B e R R R R e, IR R R
RA WTERoR.

Edit card1
Edit card2
Edit card3
Edit cardd
Edit card

Duplicate card1

(RS Y Y AT

Duplicate card?
F’[j Duplicate card3
[#] Duplicate card4
F.[j Duplicate card5

Align 3
Row 3
Column 3

E:I-I Extract Subform

Copy as Code to Clipboard 3
S cut Ctrl+X
[l Copy Cir+C
F’[j Duplicate Ctrl+Shift+D
M Delete Del
i Settings
Help Fl

S P LU B3 R ST e
SRR, SR ATLMER] Alte SiRlE, TIF—XRHE, (it
AR

3 Open Cards X

Select cards to open:

card1
card2
card3
card4
card3

oK Cancel
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THRERTA KRB R HE 5 HE resultsCardstack F cardi.

@ Preview D main D main: resultsCardstack: cardl X D main: resultsCardstack: card3
h 4

Qa@- @ L bzl

G~ e-BOBERM @

FEALEAAR/AME A, SR P SR R HERTR P (0508 55 77 2R

¥ Position and Size

Harizontal alignment: Left

Vertical alignment: Fill

Width: Manual
328

Minimum height: Automatic

Adjust size to selected card

Row: 1
Column: 3
Row span: 1
Column span: 1

Cell margin
Cell margin: MNone

¥ Appearance

Visible
Enabled

D main: resultsCardst

1 PR BT R RN SR AE T DU R A HERR RS 2 AT 52 R I LR
Mo RIEFHILERMER, Toidk ok R, RAMERCR SRR —FER.
£ 5.6 lRASZ AT, R A HERARBUR KR A RN, IXERE RN e
Fe AR . BE, MR NER, RAHERSER, XERZHERL

TR A EAEE A HTIRE.

PR HE R R R 2K

Blhn, AT DUR I SE D REARE F P i3 A 3h 255
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XHE=FA

SRS BT SR SR A, AT LS I SR 4 e A S A B A
MAFEARMAATR . 2IEASTIEAE App PATT I, App HIF AT BAFEIZ 47 i i
A B A SR AT RE -

BATLLXEE A App AW, 1A LALE App 4TI 68 CAD I SN,
W E TR .

CADfileto analyze:  C\pipex_b Browse...

SoF N SCAE S AN .40 R BT .

CAD file to analyze: Browse... |+
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S-SR RIR B DA S S BRRE . BT DU ZAS Th e £ SR A SR 44
FAEER T . R EFR, A LR R 304 4 T iR

Settings TAX

e

Name: fileimport1 =
Button text:  Browse...
Dialog title:  File import
File types:
All 3D Importable Files (*.mphtet; *.mphbin; ..}
All 3D CAD Files (*.step; *.stp; *a_b; "2t )
All 3D Mesh Files (*.mphtxt; *.mphbin; *fla; ...)
All ECAD Files (*xml; *.zip; *.tar; *.tgz; ...)
3MF File (*.3mf)
AutoCAD File (*.dwg)
CATIAVS File (*.CATPart; *.CATProduct)

_l’_
Allow entering filename

+ File Destination &5

= Declarations
4 & Model (root)
4 |§ Component 1 (comp1)
4 0 Geometry 1
4 & Import 1 (imp1)
ald Filename (filename)
abe Filename (meshfilename)

@_‘ Use as Source =g Edit Node
Selected source:
abe Import 1 (imp1)=Filename (filename)

Access using:  upload:///geom1/imp1/filename
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fELE App 1, SUBRRBIERIRE R LVFRA
CAD 3. f&n] DUE I i e R 51 R
I IS 0 A 42 A R — 2 s ) Fo VY
SCHESRL R BN LT DU R O
ZNIRORTY

fEF S AR B Z 1R T ¥

U RS TR E S AR A FR I NAE, &R
UL R HA SR R AT, R
00 T e O i, T U

288 |

3 Add

File types:
All Files (*%)
All 2D CAD Files (*.dxf; *.mphtxt; *.mphbin; ...)
All 2D Importable Files (*.mphtct; *.mphbin; ...
All 2D Importable Files (*.mphtct; *.mphbin; ...
All 2D Mesh Files (*.mphtxt; *.mphbin; *fla; ...
All 3D Importable Files (*.mphtct; *.mphbin; ...
All COMSOL Files (*.mph; *.class)
All Excel Files (*xlsx; *xls; *xlsh; *xlsm)
All Excel Files (*xlsx; *xlsm)
All GDS/MNETEX-G Files (*.asc; *.gds)

oK Cancel




S DhREX . TR T SO 5 g5 . TSR T3 CAD 3
Rz A B B D .

Settings v RX
Button -

MName: button1 =

Text: Import Geometry

lcon: “ import_32.png ~| |4+ | B
Size: Large =

Style: Outlined =

Tooltip:

Keyboard shortcut:

» (Choose Commands to Run B

b B Forms
I @ GUI Commands
b [ Libraries
4 < Model (root)
4 |§ Component 1 (comp1)
[ = Definitions
4 0 Geometry 1
4 & Import 1 (imp1)
abc Source (type)
abe Filename (filename)
abe Filename (meshfilename)

# Edit Node Run Plot Set Value Show
Show as Dialeg T Import File Enable Disable

Command lcon | Arguments
Impeort file to Import 1 (imp1) 1
Plot Geometry 1 form1/graphics1
Zoom extents form1/graphics1
oE -

XA G T LG SR . HREZEE, 1ES LA 169 TUH “ ST .
HREMXAM B EZE R, 155 WA 323 TRy “Mis C - XA EERTSCAF
JTRIBIE

H5BAaA 5 NN B TR importFile. ltn, f&wLMEH LR ARIE S
INELEE

success=importFile(“file1”,new
String[ ]{“ALL_IMPORTABLE_IMAGES”,”PNG”,”JPEG”,”BMP”,”GIF”});
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(ER=S a2

BERAEN R M EHRMEKREEN S, HT 257 App 14 E R
MANSBZERREE. FTEER AN IEEBITH App —#65r, HA R
CUENEENSS S I (R RN AN I PR S

 Information

Expected computation time: 5 seconds

I/’_-“\I Last computation time: 65
L

Xof I8 PR 2 B AN TR |
@ Preview D rain D information X

Expected computation time: 5 seconds

.?. Solution not yet available,
Ly
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ETNEEREEG O, P32 E solutionState HEYR.

v 1 X
MName: infocard] E
¥ Active Information Card Selector @ + B

4 = Declarations
4 abec String
abe activePlot
=i solutionState
abc emailTo
abe emailServerHost
@_‘ Use as Source =g Edit Node

Selected source:

abe String=solutionState
¥ Information Cards

L A
Activating valu | lcon | Text

nosclution Solution not yet available,
inputchanged A\ | Theinput data has changed since previous solution was computed,
solutionexists i | Last computation tirme:

_l’_

GRERAHESRAEEN A ML, BEMERERRA OSBRI CAR. 7E
Kb, FFF 84558 nosolution. inputchanged fll solutionexists FH 4l
BRRIMEE R
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FEARGI T, A5 B AR A HERTA B oon R P BB ] (R A A5
PR N B SR BB B

Settings 2%

Mame:  datadisplayl =
[] LaTeX markup
Tooltip:  Intel Xeon E5-1650 v3 @3.50 GHz

+ Source R

[ = Declarations
& Model (root)
4 (1) Information
L&l Expected Computation Time
= Last Computation Time
I () Global Definitions
[ ~do Study 1

[ 8

E‘ Use as Source =g Edit Node
Selected source:

= Information=Expected Computation Time

THER, MM “App TPk A BB E R S, EfTaE
GO SRR R R B E PR .

0 W] DAL AR T T 4R B B R S TR B B A TR SR B B
THEAE BT RO R T BT S RIE TE T T R S T

BB R ARSI AAE RS R« SOAO G UL R B oot B 4 T AAE
AISCAXS G, 5 B BT gl R HE A RE VT 17015 279 A
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Tvh oSS B A App B BURRAT RIS dE, W N .

Settings X

woular_reactormpgn

¥ Protection

Editing not protected Set Password

Running not protected ~ Set Password

¥ Used Products

COMSOL Multiphysics

Unit System

¥ Presentation

Title: Tubular Reactor with Jacket

Description:  This app demanstrates the following:
» Emailing a report when the computation is
finished

» User-defined email server settings
» Playing a sound when the computation is

Author: COmMsOL
Computation time
Expected: 5 seconds

Last: 5s

WSS R R A R A kR, flindE ER A E AR, AT
B 71 timeStamp 55 setLastComputationTime SEFENIE A, 5XH %
fE 5, ES L 358 T “ H AR (A 5% »

HH A

AP GO DA, AT T A SO R AR . 120 R
Fry fF ep B SR IR . SESTT DL N T B fRRAE . 7555 AR
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BEAMANRA T =4 SRR
FATLURZRE—A> App A, P AE A ON R B RN I S AN =48R . R
KRR — M E BRI 158 STRRRRE RIS o= 0 R App F B A -
:;ior;tcoordinates:
-0,001
0,0005

Evaluate stress at point

Won Mises stress at point: 40,16 MPa
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TEERBABAN R REE L.

LA

ettings L3

Mame: arrayinput E
Length: 3

Show vector as: Table =
w Source @ + B

4 = Declarations
4 55 Array 1D Double
55 sampleCoords

Use as Source Edit Mode
Selected source:

52 Array 10 Double=sampleCoords

Initial value: Custom value =

" Value
0.0
0.0
0.0

¥ Layout Options

Label position: ~ Above =
Label text: Point coordinates

[] Include symbol

Symbol (LaTeX encoded): sampleCoords

[ Include unit

Custom unit
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BN TN R G 4 N samplecoords AR, ‘© XA —484H . It
B R AL B BN RHT, W XU E A A, HwE W
T

Settings L33

Array 10 Double

List of Variables

L
MName Initial values Mew element v | Description
sampleCoords | {0.0,0.0,0.0} 0.0 Point coordinates

FERA AN BB -

o EREHIENET, NBHKEMA R, BER 3.

« NRREBERAYIRSD, BHERE GOARE KU D8RR AERK,
B PR B B U B R R O A AR B R AR

o EEES, AT E D B AIGE

o AR R SR 10 1 B T O B N TR0 A R RS RS AT LA

FEARGIT, ) e B R IR AR S (NN . 21847 AR T

with(model.result().dataset(“cpt1”));
set(“pointx”, sampleCoords[0]);
set(“pointy”, sampleCoords[1]);
set(“pointz”, sampleCoords[2]);
endwith();

Hdr, {H pointx. pointy Fl pointz [ J5 KL FHAE N A1t 500 i AL AR

ik

Bk S S T e BRI T, A DU R A M A D Rk
i, 125 SN E .
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A5 P B 22 H AL R PR AR A
FATLNXFE—A App A, HA GBS =ANT0E SR, P Al DL i % —
A R E PR

Applied force:

® High load (300 N)
' Medium load (150 N)
2 Light load (50 N)

TEERX N ARERE I, KRS r IR,

Settings X
Radio 5',__.—_:’-

MName: radiobutton E

Orientation: Vertical =

v Source & E

[ Declarations
4 4% Model (root)
4 () Global Definitions
4 pP; Parameters 1
a3 Applied force (F)

N

@_‘ Use as Source =g Edit Node
Selected source:

5.5 Parameters 1=Applied force (F)

Initial value: First allowed value =
+ (Choice List @ +
Available: Selected:

<> Choice List 1 {choicelist1}

HEA U AEE (BRARE) 8KF.

FERIGMES IR T, WF IR IR . b RS BUTR I kB4R
B BH—AFRE CGUARE) FEsE. X TesEE, &EMNEHEsIRe
AV A SR P AT IR 3%
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65T DA/ BB VR R rh VR IR 10, M LR SR GV R, e/
R T L

AT 4 PRI BRI B B (0 BRAART. P s A e 0 0
5.

Settings TAX

Label:  Choice List 1 =

Mame: choicelist]

List Content

" Value Display name
300 High load (300 M)
150 Medium load (150 N)
50 Light load (30 M)
R R EFEIIR

IR R BRI T SR A, U R DU B SRR AN e RIR (ST
PATE B 45 0 R R B T 1 RIS B R A s B2 D) .

EERA

£ “App JFR#” o, AT OB GBS R BT RR SV App AL
SR T BRIEFRLAE. ARERKEZER, S 90 T “HEF” .

AT DA FAE B EATIE R AT RITE LT, (A X A vk #%
IR, 434 TT LICKE BT X AN A A0 BB B[R] — > i ik %
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FE T T = e, AR e e B £ 0 SCIRIA T 2% Ao (RIS fo ) e e
ANX GBS 5, 8] RENS I 62 th NS B i 3 5t -

0.1
-
I S—
R I S—
2o I S—
-0.47]
-0.57]
-0.67]
-0.77]
I14 I16 I1.8 I2 I22
= T
7 &

FLP AT B R DL R 77 ARG FL 5 ELARAE NS BT BT R A R & 14 v By,
B AR BT R NS BRI 5 G 5 SR AN LT SEAR G 55

N T REEI B B B Lk, ST UK B R B T O A A
R, KPR, b B RIF Rl AR
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ETEG, AMADERER MERLAMEOBR, HHEEXSS graphics2 &
B 2R IA R

Settings TAX

LarapnIcs

MName: graphics] E
Zoom to extents on first plot

« Source for Initial Graphics Content

4 & Model (root)
4 T Component 1 (comp1)
4 = Definitions
4 g Selections
ﬁ Excitation Boundary
& Exit Boundary
WA Geometry 1
A5 Mesh 1
b IE Results

Use as Source %, Clear Source Edit Node
Selected source:

& Excitation Boundary

X R LRy N E S 2 B UL, 2B R & B LT,
ALl B S 2 AT R L X e SR S s N B R ke B
B F R -
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N T REFEG AT R B, SR LLRRE B AN SRR B Ak, N PR

X

Name:  selectioninputl =
¥ Source

4 & Model (root)
4 T Component 1 (comp1)
4 = Definitions
4 g Selections
ﬁ Excitation Boundary
& Exit Boundary

@_‘ Use as Source ‘_ Clear Source =g Edit Node
Selected source:

& Excitation Boundary

¥ Graphics to Use When Active

4 B Forms
el D form1
graphics1
graphics2

@_‘ Use Graphics =g Edit Mode
Selected graphics:
graphics2

TEIEFEHMART R, rr LM, RS, BBk, TR DLABORE R .

T TT LUK A 5 I PEAH ORI o B it RN e i BOHE BB Bt . SR — A
5 FEF R RS, MG — A B R AR T k. ] BUE
PRI SRR %07 . B ah BB S A% B I i A g e 41

¥ Events

On data change: modifiedSelection - Ej + -

On activate: activatedSelection - E:I + -
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XA

SCAK G2 5 BRAASCA I SCAME, SCR AR B 745 B AR BE R A T
RSO BB R

Settings = L1
MName: textl E
[] Editable
Wrap text
-+ Source & E
4 = Declarations
4 abc String
i svar

[ < Model (root)

@_‘ Use as Source =g Edit Node
Selected source:

abe String=svar

Initial value: From data source =

BNVIIRSCA o BRONEOL S, BB ESCASK B2 4EHE . Z6E ] AT sh A
BISRE A, S RT LUK AR B B O R B R

BROAEOLT , P4 RIEAEAL TR BRI o IR kR, SO AE AT LUK
FEIZAT I App HHENERESE . WIRSCARY S, B AP 2 ARSI
TR EAR R, ARG E I T 1 E

BOANEOL T, B3I#AT LB T RS . TEERILE RS, W AZA I SCAS
1To WRCARE RTERE, KB —MREI%.
ARERWRIEZELE, WS 103 T “HdEinr” .

IR AE

FUZRAENT B A5 AL A B RN, AR ZAEAE T, %X R KRR IEF 2 ik
i,
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i 5 RIER INHRSH RS
FATLNXFE—> App A, B AT DLAAFEH B SR HE e B2 LR A 7S
PRANEDS, e TEEAT B I IF A TR, W R B R .

Superimposed modes: @A~ Lrmxrk=eown BE o=

o
Made 1
Mode 2
Mode 3.
Mode 4
Mode 5
Mode &

| Plot Shape

FEERT FERHR, FIF AL SR NRHEE,

Qaa@~ @ -

Superimposed modes:

Mode 1

3 Add X
Mode 3
Mode 4 Allowed values:
Mode 2
Mode 5
Mode &
+
| Plot Shape
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A e 5 R AE B B B R B R .

Settings =3
List Box

Mame: listbox1 =
-+ Source FAF
- Declarations

]

255 Array 10 String
2 svarlD

[» =5 Double

[ @ Boolean

Use as Source Edit Mode
Selected source:

255 Array 1D String=svar1D

Initial value: First allowed value =
+ (Choice List @ +
Available: Selected:

<%» Choice List 1 {choicelist1}

Select values in: List box =

B B 5 R AT ISR I R E T2 [k R B RFIR : FIRME SRR

T RT LA AT AR b 2 BB P B U . AR 5 0 o 38— 00, A8 ki FRAE
YR DR 775 B BRI, AT DAAEIZ AT App WA Shift+ i BL
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Ctrl+ i A MFIZR P £ 2 DI X T HARYE, A RMNIIR ki —ME.
AL P — Y15 B 40 svar1De W RIFEE R LW F FiR.

Cattina
Sett gs

Array 1D String

List of Variables

L33

MName Initial values  New element value  Description
svarl D 1,23456} (1 Array 1D String
t15#

FEEFEFIRA T, G AININIERE IR, NIIRAER SV E. T BB RAS]
IR SR

Settings
Choice List
Label: Choice List 1 E

Mame:  choicelist]

List Content

" Value Display name
7 Mode 1
a Mode 2
9 Mode 3
10 Mode 4
1 Mode 5
12 Mode &
YEHE

PRENBEZS 1-6 XMl RIARERS, AR % App ZHragve, ButEs)+
I 7 TF46 o T3 RSTRHEDOR Bon B FRS I K 745 Hh ORI L, AT
PR B SE PR AR E . BT TLAN RN 40y “BES 17 “BiE 27 4.
N1 R JTVEAE ] COMSOL Multiphysics 32 5045 with () KA s IR (1) 41
WRCR . AGIEAT TR T, o 2 7R E S AR A RS (520

String withstru="0”;
String withstrv="0";
String withstrw="0";
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for(int i=0;i<svariD.length;i++){
withstru=withstru + “+” + “with(“ + svariD[i] + “,u)”;
withstrv=withstrv + “+” + “with(“ + svariD[i] + “,v)”;
withstrw=withstrw + “+” + “with(“ + svariD[i] + “,w)”;

}

with(model.result(“pg7”).feature(“surfi1”).feature(“def”));
setIndex(“expr”, withstru, 0);
setIndex(“expr”, withstrv, 1);
setIndex(“expr”, withstrw, 2);
endwith();
useGraphics(model.result(“pg7”),”/form1/graphics8”);
zoomExtents(“/form1/graphics8”);

B PG RERSTE TS 1.3 M5, EhEasflg—rEER
with(1,u)+with(3,u)+with(5,u). XANFRIEAMESIEMFE B HRITH x
MF (FARSR u) o ZTEHE S DRI T A8 y iz SRR AR & v
Flw BahfldRER. HER, E LA R EHR a4 with() 5 HHRS%
AN E with() 54 Q15 362 T “With, Get F Set J77%” HH TR ASF o

R R EFEIIR

U0 R ELRE B ZRME T S SO, AT DA P B pr ok RO e AR (AT mT LA
FEFI AR B A 1 SRR RA I FZE T -
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R

RIEIZLR

L]
Flow rate (sccm)

100
200
300
1000
250
700
2000
600

EATABIRIEARS, P T U B 1 . TSR — N EfEIE
170 App 7l HerP il FIER R T R KA = FIH N

Flow rate and fluid properties:

Molecular weight (kg/mol)

0.032
0.023
0.146
0.004
0.032
0.004
0.04

0.023

Dynamic viscosity (Pa-s)

2E-5
1.78E-5
1.38E-5
1.9E-5
2E-5
1.9E-5
2.1E-5
1.78E-5

TR R R A G AR B T 1

[@] Preview [*]input X
¥

Settings

>

Input
Pipe length:
Pipe diameter:

Temperature:

Process chamber pressure:

Spacing between pipes:

Flow rate and fluid properties:

2[m] m
35[mm] m
300[K] K
10[Torr] Pa
0.125[m] m

Table

Name  tablel
Show headers
[ Sortable

~ Sources

4 = Dedlarations

" Flow rate (scem)
100
200
300
1000
250
700
2000
600

T 1+

Molecular weight (kg/mol)

0032
0.028
0.146
0.004
0032
0.004
004

0.028

Dynamic viscosity (Pa-s)
265

1.78E-5

1.386-5

19E-5

265

19E-5

21E5

1.78E-5

Add to Table
»

Header
Flow rate (sccm)
Molecular weight {..

Dynamic viscosity (..

v Toolbar

Position: Below
lcon size: Small

"
Name

localitem
Iocalitem2
localitem3
localiternd
localitems
localitemt
process!
process2
process3

[] Automatically add new rows.

4 22 Amay 1D String

13 flow_rate

26 molecular_weight
203 dynamic_viscosity

Edit Node

Width
120
160
160

lcon | Text

Grow  Editable  Alignment
Left ~ Data flow...

Left

@+ %

Data source

.

Data 'mol...

Left ~  Date 'dyn...

Tooltip
Move up
Move down
Add

Delete

Load from file
Savetofile
Process 1
Process 2
Process 3
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FEARGI, BAEIRGI A=A — 477 s 8. T DL R B R B A
R iy I IEE. 2

T DLIE =N HER 2 ) S PR BE AR AL -

o BiRE

- BT

- WHERF

B ShEIEAT M ] T W ORAE P SRS R AR, IR T LIRS AT . W R AR
RABVRA A — 474 oh B A L A W E o T e R B S R A,
WD RE 2T . FERXAEOL T, R ARG I AR IR 1A% T BA h b g
A SRR AT D SR InHT .

FIHERR S SRR TR 8 RO SIREAT HE Y, Sl AR S A 1 b B AT SE A
PR IR RS LU N5

« B

- BE

- WK

- AYE

.« X%

« HAEIR

R YR — AT 2 SCRAR I R i) — 51 BRI T SRR B IR R B R/
VAREIN REATHE . BB ITOCE T TS A0, O HARA% KPR S R 2 B
H3E.
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FEAG 45 B B R e =B AT IWIAGME, a0 F B s

Settings
Array 1D String
List of Variables
MName Initial values MNew element Description
flow_rate {100°,'200",'300","1000",'250','700,'2000",'600"} 100
melecular_weight  {'0.032','0,.028','0.146','0.004",'0.032",'0.004','0.04",'0.028"} 0.032

dynamic_viscosity |{'2E-5',"1.78E-5'1.38E-5"1 9E-5','2E-5",1 9E-5','2.1E-5',"1.7T8E-5"} [1.78E-5

ti1SeEd#®

fn] DLEE I 70 R AT O R . ST BCE, ) DU B A TR A

FIECE AR, IR EARER.
¥ Sources

4 = Declarations

P 122 Array 10 Integer
4 355 Array 1D String
255 cName

255 cColor

20 cinterpolation
203 annstr
Array 10 Bo| S Edit Node
Array 2D Dol =3 Add to Table

Array 2D Str o
3 Tables @ Setas Synchronizing Source
i

b [=] Graphics Data 1{graphicsdatal}

-
2]

Bin ogin o

oot mom o
Bl B 8

TR

PRI, T DA P AR TR R4 SRARHIRM A . LB

R TE XL TR T RS E, JFRUE LTI
< TH
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YN N SRR RS e 2 N SY AN W N S
FE T HA AR AN, AT CLAERRAS T 7 B i TRASTUHLZ -

¥ Toolbar
Position: Below =
lcon size: Small =
L .
MName lcon | Text Tooltip
localitemd = Delete
localitem3 Load from file
localitemB () Save to file
process] Py Process 1
process2 Py Process 2
process3 pIR Process 3
+B
. Add Toolbar It
Position and
ZANG) = s 2
lﬂiﬁﬂ'/z:\izﬁ W\—FXﬂ'lﬁﬂio
3 Toolbar ltems s
+ Move Up
1 Move Down
-+ Add
= Delete
Load from File
Save to File
L. Process 1
Add>> % Process 2
<<Remove Process 3
Purge
= Clean
Y. Clear Table
. = Clear Table and Load from File
Custom ltern... Custom Toggle ltem...
oK Cancel

ST LABE IR 750 PA R 150

- kB
- B
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a~m

il

MR
BRI

BRRRE

o TEERRMEIE ST INER

SN, St AT DU AR T RAR IO G A B oy s i s i DD, R AN E i)
T T P 7% PR E SCE il #2211 1) e e o) D BTN A AE o X 30 A0, %F
HERL S PN ETs X T U1,

WAL = AT .

@ Edit Custom Toolbar ltem

General  Choose commands to run

Name: purge
Text: Purge
Icon: = pipe_purge.png - | B
Toottip: Purge
Keyboard shortcut:
State
] Visible
Enabled
oK Can

2 Edit Custom Toolbar ltem

General Choose commands to run

b 5 Forms
> & GUI Comman, ds
4=

b

b € Model (root)
Run [ Plot 7 SetValue | | Show [~/ Show asDialog 1 ImportFile (@) Enable
Disable

lcon | Arguments

5 |{2000,'2000', 2000', 200", 2000, 2000',"200...
{0.028,'0.028,'0.028",'0.028, 0.028",'0.028" .
rray. | G4 |[1.78E-5,1.78E-5,"1.78E-5, 1.78E-5, 1,78 .

oK Cancel

EHEBEBITHIRQEIIR 535, DhREX . TR UL AN R IR 2610
WS BIBRARAE B SO AT T AT (I AN R A7 A 3 T AR ST K

o SUARTAF (Ltxt)
« Microsoft® Excel T./E{# (.x1sx)
- % LiveLink™ for Excel®

CSV 3 (.csv)
K A (.dat)
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B R

Text File (*.txt) ~

Microsoft Excel Workbook (*.dsx)
C5V File (*.csv)

Data File (*.dat)

All Files (*%)

CSV USRI B AT NIE S . 20 S MR AT, DAT 5 TXT S SCRF 73 K
R R AR R A

HEEeS

WRZ RPN 5, E I A SRR AU E N
52 P 1 R BE B 5 A R YK/

FATCLIZFE—AS App A, Hrh Hifi (oS anE i Sz AT S 2, iR
Fizr

Applied force: 150 N

FEAGI, BRI —NAE, T RoasidE e
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U R E & DT TR

MName: sliderl
Minimum value: 0
Maximum value: 1000
Number of steps: 20
Orientation: Horizontal

Tooltip:

-+ Source FAF

= Declarations
4 < Model (root)
4 () Global Definitions
4 pP; Parameters 1
= Applied force (F)

Use as Source Edit Mode
Selected source:

5.5 Parameters 1=Applied force (F)

Initial value: From data source

* Unit

Method: Append unit to number *

Unit expression: N

ARG T, WA RS E F . T DR EAE T 25, AR R el W i
PREAREAE N, N App M PIESE I, SR JE Hal AR

fmT DB R SCHE BN B AME . BOREATBHOR 0 € B (Bl . J7 17 i 00
BHAPRER. 0T U ETAER, SR g R I SR,
B B B T AT R B S T BRI OR . AE N R N AR
VAR R 2T, B 2 A RS 5 Rk I Bz, B (N1 fE B,
oy NAEAN I P01 OB AL s B . A B M bL 1 S 100, 45
AT Ak FEpE ANk B BALERI B AR ZEE, WS WA 170 T “ AL

”»
o



TERISRMES T, PR B B IR sl i B LA 2 T R A 4616
TEZAAE, B 1R DA E B B SR I 077, I AT LAk rh e Sl
R v E T E AL AE I B 1 B I S AN AR O R, RS
ZFEITE.

¥ Events

On data change: plotDisplacement - B+~
Trigger while dragging

n SR e 200 S e R 5 R T S AR ROR, AR AR HE S B LA
B, ERMEFLT, WiEEEAH.

et

W R R 5, ATl R e R IE BB N, ST
A5 P e 4 25032 e AL B A

FATCLIZFE—AS App 9, fmT DL f il st ok o2 = 4= mAUVE M EE,
THEpR ERRGE-D .

Orientation and Extension

| T | Lo
% !’ \\ 4

——

FEARGIT, I AR AME, T EoRiEE f1E.
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TEERHE AN BB

Settings = L1
Mame: knob1 E
Minimum value: -13
Maximum value: 90

Number of steps: 33

Mouse movemnent: Distance =
Tooltip: -152=value==90

-+ Source FAF
4 = Declarations

4 abec String
abe solutionState
=2 Anglel

= RelAng

= Extlen

= Fel

= Fe2

c Fe3

© results

B B B B o6 owm
- - - - ]

abe cylCapl
Use as Source Edit Mode
Selected source:

abe String=Anglel

Initial value: From data source =

TEARGI R, B F R A & Anglet 1E AR . R LUEFTM S, AR
AR AR BRI A App BRIHh B — 30, AR5 F ik FRIR .

fenr DL E SO BB BT EOR & Kb I 1) (70
RARBEBNIL I & BER . AR . BERIEE AT L MRS B bR R 2L
fi- FEEE T E BB AR E . BT I 5 A 2 3l SRk B e e . B
e — A 15 A R s okAz b o (BRG] AR, SRAEEAR I T %
R, 3 I 2 ¢ PR B i B ) AR RS B B A

BEAN, 38R LA ER s BT R e B BRI TRRR . SAL i E ST
B E 2R

FERISRES IR, PR B Bm IR e HE A AF e HL A W a6 1E -

1315



TEBAE, B 1 AT DA Bl s e SR I 07 7%, 3 AT LAt rh e Sl A
REIENE. BV E F T 50 € & AR 3N e S IN 38 R AR U B I, 8 28 1 F
BT

¥ Events

On data change: updateGeometryAndSolutionState 39+
[] Trigger while dragging

n SR e 30 S e R 5 R T S AR HOR, AR AR HESh e AL L AE
B, ERAMEHLT, WEEEA .

ke

RN R TAER P iR N SR . T B R — N RoR 1

COMSOL Web Page
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TSR AR R R .

Settings

Hyperlink

MName:  hyperlink1 =
Text: COMSOL Web Page

URL: www.comsol.com

¥ Position and Size

Width: 105

Height: 15

Positionx: 20

Position y: 490

¥ Appearance

Background color: | Transparent -
Font: Default font e

Font size: Default size v opt

[] Bold
[] Italic

State
Visible
Enabled

ARSI R SRR ] LUE Web W W0 g% F fdi FH ) URL 2878, 45

o WITT: YA R DU BE B, 1% U 2 7R P B ERA NS AR TR AT T .
URL Z&5 9 M4 N7F N protocol://address, il ALt
filln HTTP 8¢ HTTPS. MHknf DL s thhlk, tn] DR se 8l (HEW
T AT e B 3k

o HLFHRAE: MR bl DL A% B E . mailto:emailaddress. ML
YES RS P BRI B R 7 IR 1 4 — B i, b, etk A
AR BONTRE . XA COMSOL App 28 H.3% A& 2% B 1 HB 14 ) 77 =
5 HNETEAR. GRBFUMENBTENEZELR, 20 350 1T
) “HF IR IR .
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TAR#

TEEN R OEH LA TR 4. RS - MEAFR.
ANZR AL ) T RA
B =@

ST AEMRRER QT B R .

Settings 2%
Toolbar
MName: toolbarl E
lcon size: Small =
¥ Toolbar ltems
L] .

MName lcon | Text Tooltip

item = Export

separator] E >

item2 = Compute

item3 Plot

BEE

TEATUR AT H S IR, 70 0% T A 2 A sl b e d24H

BAMRRER . AT AR T 5 A H AT AN IR R 2 . B AT R IR M R AT
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F L T DL R S A
Bar.

ITRIRIIBEE H . T EEIR iteml AR

O Edit Custom Toolbar ftem O Edit Custom Toolbar Item
General | Choose commands to run General Choose commands to run
Name: item1 » [ GUI Comman ds
Text: Export b [l Libraries
4 @ Model (root)
leon: [[= exportpng > |+ B I T Component 1 (comp1)
i
Tooltip: Export b Study 1
4 [ Results
Keyboard shortcut: b Wil Temperature (ht)
State I Nl lsothermal Centours (ht)
Visible 4 @& Expart
4

Enabled (& Data ]

» Run 53] Plot ~ SetValue [ | Show || Show as Dialog 1 Import File (2 Enable

Disable

"

Command lcon | Arguments
Export Data 1 =
-
oK Cance oK Cance

TR B SCA S AERCR bR (5 48 T RAS A BT I S8 T AR
SCAMEF B SCARG BonERbR (R 55, SR RSOR. BiRdlE. &
AR FERHEA L REBAT @ W RoR SIS MR DRE. ARELHE,
WS IR 65 U “H5dl” .

W& A

BB A P SRl R AN L, JF B BE A T4 A SR e i AT E
AN RE K/ TRL, P 8 DR AT (03 B RAT A8 0 A R R s R A
o WH, ST DR BUETE R R 5568 R A R (R EATREDS IERA 7R .
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RH ARG DN, EE/ANT R R, MRS S BoRRAF R &
FHA RO T LR R RAREE .

Settings

Spacer

MName:  spacerl E

¥ Position and Size

Horizontal alignment: | Left -
Vertical alignment: Top -
Width: 40

Height: 20

Row: 8

Column: 10

Row span: 1

Column span: 1

Cell margin
Cell margin: From parent form
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B % B - 7E App 2 [A] 34T & il

App W RIVE LT AR DAE A App L [AIHEAT S HIRENG, AHG: FRH. £
MR J7ik Java® SERIREFE OIS AMEREE. SO EEEBIRAE, SER
SRETI. DIREIX AL, DhRE X LT~ M) RE X I

HIGAE App ZIA] KGR By 3R O AN, A2 A0S ST g L 5 Hof

XF R GIH . IX KT FEEHIE] App JoARLA R o 218 A B I ARORS Tt xof

Gy, DUR— G -

o ERHINRS, 208 R eGSR G F B, B E 2R %
P A BAT SR IS BTN A 2R E . RS A A T, 28
DA, AR5 RAME 2R A fln, FRRERS
A WA . DU P IIAT RE B AT TE R BROMEL, (AR S I AN 2 36 sk ik
T .

« SRS EA AR, (AT 2RI

o EEBIFRN, Az BEE HEMIAR A RG] H R PR A R .
W RBAT S B M F AR, W E RS R IR I 5. W SRR i it 5
BEEIRSI N, WaAES Rz R, A B M E 4R AR I A
G CRM G KBRS, DL S 2R R

o A2 ESEHBR PR FITR, G0, R EEXR, B8R
MR 2R E AN ARSI HHE F H AR App MR
MR AEERR G, MM T 5

o TEREMEIS, Rl BAR B A AR X R 51 o (B Y A 7 81 )& 1101

b, R A Hdr S AR ARSI, V2GR B A @ PR HodRic v e
R

o EHIRENE RS R E T E. HA S EH AN £ K45 TN,
K AR

o FEHL B IR - 7 o & (2 TOR DR B R R
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- TAEBSI A GG T B EHIFAmE K& E. Rk Ia J
BEAMFAZI, W= ERAAE i iR .

« AEIEHGIHOSCE. BESRTTE. AL, WTULFEh E R

o BRGNS R R TR LA E A . WEGH IR Ok
B HAREE 0 R AR T 51 HORE 15 21 SR
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B 5% C - ST Ak BRSO 7 22 T

SCAFALEEAT AU App I DNEERFE. H140,  App AT RE T 2R 5 e i Bt
TR SO NN, SN CAD S0, B OF 3 kit . “App JTAcds”
St 7 &M TR H R O 5N RS B 2 S B i sl 77 SR HE s 47
App M RGRIAF A BT ARVEIL RSO R sea B A E, Bl
1217 COMSOL Multiphysics [+ H AL (FE = ¥ & App) Fl% 3% COMSOL
Server FITHEHL (App FEAE G RIFIIZAT) o« A RMOSTHFEEI L K i) Herp 5 N 2%
P (138 2 VEAIME 2, W5 S Application Programming Guide

fFl COMSOL Server b3 O

WH, 4 Web 3% 288k Windows® it COMSOL Client 1517 App i, &
TRAEAM B S NS NS App MHTEENRSS 2% BigdT, o3RI
5 RS0 (Web ¥ 288, COMSOL Client £ FFiz4T) (52

i, fEiETE Web W24 F1 COMSOL Client 3547 App i, FRAITAT DML —1t
15 5% P i SO RGUEHAT SO

SCHES T GOAT LR R 1m) F P SRS B S, P T DA A 21 25 72 i SO R 48
RSO, SR JE R e B AEE] COMSOL Server SCAE RS, 2 SCHE AT LLEE App
HOPEA R o i, F P nr DU X R 7 AR IS AT I 2t CAD SO sl s ie £ s
A WEZIEE 328 TIH “SCAER AN TSRO E B

BIRUL, EILEHL 7?%43 e ol s AT R AR E A T A,
HH R AR A i s - 18 2 WLBR 335 TR “SCfF 7 —ITIRBUH S B
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A5 P ST iy & ORAE AT FF 30
FEfr 2 P S I n s B b, SCfF A& SO 35 T IR AT App ATSC
i, BURORHY App (A4 . FTFFSCHR A RKE AR S5 S B b 75 9 B2 A pfe

Settings v ax
Button B

Name: helpButton =
Text: Help

lcon: Kl help_32.png -| |4+ B
Size: Large =

Style: Flat =

Tooltip: Open the PDF docurnentation.

Keyboard shortcut:  CTRL+0

+ Choose Commands to Run B

b B Forms
4 @ GUI Commands
- File Commands
Save Application
[ Save Application As
Save Application on Server
[ Save Application on Server As
Open File
L SaveFile As
Exit Application
I Cfy Graphics Commands
Edit Node P Run Plot Set Value Show
Show as Dialog Import File Enable Disable

Command lcon | Arguments
Open file embedded:///tuning_fork.pdf

M-

ARAATSCAFECHR N App BT, AR P o b A FH OGBS R 4T 8 il
i & 0] AR SRAT TR & P i SO RS 1 PDF SCF, BRSPS o MABE 7R 5
H A E G . 78 BB, $TFSCRAT 4 FRAT I App 1) PDF SCRS. AH
i) PDF SCAF I A7t B0 EE > ST /i, ATTHRA App. 1A B I S
embedded: /// XA SIERERE G, AORIEMRER, 1HS N 55 326 01
T RAEE
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LHE I AT IO, AT LA A B 52 fileOpen s 53 Z ILER 350 TR “i%
ERGITE” -

LORAF LA, ATCMERISUE AR 2, E ST L. %K MRk 55 4%
SR GURIBUAEAT S I Son— N AR IEHE, ] 3 b2 i o B R R
M BEERAERILT 1L Web 58 a3 PIB L 582 N #OCH. £ B, X5
TR PSR IR AF CAF R (EBE > ST R P ) CAD 7

.

» (Choose Commands to Run B

b B Forms
4 @ GUI Commands
- File Commands
Save Application
[ Save Application As
Save Application on Server
[ Save Application on Server As
Open File
L SaveFile As
Exit Application
[ [‘u Graphics Commands

Edit Mode P Run Plot Set Value Show Show as Dialog
Import File Enable Disable

Command lcon | Arguments
Save file as L | embedded:///exhause_manifold.x_t

M-

TR TR ATE SO, AT AT N BTV filesaveAs ; B iEZ LA 356 TUH)
“GUI i@ J7iE” « ARSI EZER, HSWEE 335 T “3CfF
%tlj”o

PRAE App A1 App AFFAR LT TR € R R 275, App AR L
e S on BAERREHME, I fa0E — DR i AR R RS App.

[FIFE, FERRS2% LARFE App FIERRS-38 B App BAE N2 H TR 24 App &
TR B MR G . AXRMBMANETIEIER, S 356 T “GUI #r
I

NUISRUL, R DAER S S R G EAEM T ESCE, (H T Web 3 5 28 A1
ARG wEWE, WRERFNER SRR AL E, App [ LIEE G G5B
PATIZERE
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RS

FEAT 2 P AU I G as i rh, BRSO e i i & IBRRITE R AIE
BRETA PG . X P12 20 50 T RAECRAE App < TR B A AN I Hicdie - ATk
/N MPH SR

+ (Choose Commands to Run ]

I U Forms
- u GUI Cormmands
I [ File Commands
I & Graphics Commands
4 & Model Commands
H‘é Clear All Solutions
H‘é Clear All Meshes
[ = Declarations
I By Methods
b [ Libraries
[» < Model (root)

Edit Mode Run Plot Set Value
Show Show as Dialog Import File
Enable Disable

"
Command lcon  Arguments
Clear all solutions \ré
Clear all meshes \ré
-

X TT BRI

NTAE App FIREHE, “App FFAcas” ORI SO U7 AR A RSO L E . ST
7 AT DM —AN RS, RIS RS EISCAE, i App JEFRARBUCAF 52
PR i 8 (CAIEEEIBEHER IR E, W30 .

AR S TT %A A R 3%

« user XPFTEMTRAER A ZIRIET App MU FEH OREF— AL
(G

« common CAFJT SINTNRESAL, (HEH T NAEFTAH M P Z [RIFE 210 3Cf

o temp SCAFTT AT T RIAE App S5 A B A8 BR A SCAT
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« embedded ST ST App B SHAFM# . IR IEA R App BOVE R

BRI AR G AN, ST R

EFAH

« upload SCHFT7 R T HI T AE App B AT _EAZ BISCAF, 140 P 3 W CAD

A
R TP AT SO 5 %

HR 5l X% A L BR)EERS
embedded:/// f¢f] “Pi> fE”  N/A SR CAD
A App B P PIRE SR 46
R &
upload:/// Mg s T B B SO AR SEIGHHE. CAD XX
FE 1) 304 CERE” WHHR . MRS
“HBixE=x” #iE (EEdE
temp:/// BEALIGES B ISR SCEERBIBENL B2 P A0 %
S, ZEFENT O FHEHSZ, B O“EIE AERBIIER SO,
BAIN App 5L > T R BSHER N
BIFR M. X EifE (5 COMSOL
Bew {2 7E App K Server Z5 & FD
P i 4 B o L ARAF RIS )
B
user:/// 20T T BH“HIgmi > 3 FAESTE 2 AR AT
App FLEMERF M7 FRREME 7R
IS A
common:/// FrERAPILENE B CEEm > X V£ H 8 App 2
SRS 7 HRIRESE RSO

AR embedded: /// WEIEVIFIA) “Fe” Taith X EZER, S

LB 228 T “FE” o

TRICE TAFESCH T R RPN EIEAMCRZ T ZOTH, () £
XM R
& EMBEDDED UPLOAD TEMP USER COMMON
PRI V(@) v v
SO A V(@)
FEmcctn - Vo v N N
ik
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HHiE EMBEDDED UPLOAD TEMP USER COMMON
RPNt 0) V

ik

SO v N 0) V l
YT LA SO 85 1) R S TN A KE 7 SOk T T 5 BV I PP R P S
BRI, R R

O preferences X
E Files
b Application Builder Folder for temporary files (temp:///):  C:\Users\paul\AppDataiLocal\ Temp\, & Browse
Client-Server
) Computng Folder for user files {user;///): C:\Users\paul\.comsol\véT\applications\filesiuser V- Browse
b Email Folder for common files (common:///):  C:\Users\paul\ comsol\véT\applications\files\commen V- Browse
4 Files Libraries>Files (embedded:///): Use embedded:///filename to refer to a file with the name filename in the application.
Recovery Declarations> File (upload:///): Use upload:///filename to refer to a file with the name filename in the application.
b Geometry
b Graphics
b Help
b Libraries
b LiveLink Connections
Mesh
b Model Builder

Model Manager
Physics Builder

Results
Save

Security
Updates

User Interface

Factory Settings

Factory Settingsfor Al Import..  Export.. oK Cancel

XHE=FA

i B A SO R AR R A CAD

SO R T SR SO A, 8 T DA SR BB AR i A AE ) U ST A s N
SAFEARANAATR . B SCIHE App HARTET IS, App I AT DA IB AT I i it
O BUE SO NI RE . R8T UL SO RN G 122 R R B o (1 S A
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[N RG BlI0 CAD RN £l JATLUZAE—> App A, 7T LALE App 847

ik $ CAD LIRS, W FEIFTR.

CADfileto analyze:  C\pipex_b Browse...

Xof IS ) ST AN Gt B s

CAD file to analyze:

SR R BB A 1S SR B AR

(T L A2 o S A S 4

AR e R PR, RS SO A T R A

Name: fileimport1 =
Button text:  Browse...
Dialog title:  File import
File types:

All 3D Importable Files (*.mphtet; *.mphbin; ..}
All 3D CAD Files (*.step; *.stp; *a_b; "2t )
All 3D Mesh Files (*.mphtxt; *.mphbin; *fla; ...)
All ECAD Files (*xml; *.zip; *.tar; *.tgz; ...)

3MF File (*.3mf)

AutoCAD File (*.dwg)

CATIAVS File (*.CATPart; *.CATProduct)

_l’_
Allow entering filename

+ File Destination @

= Declarations
4 & Model (root)
4 |§ Component 1 (comp1)
4 0 Geometry 1
4 & Import 1 (imp1)
ald Filename (filename)
abe Filename (meshfilename)

@_‘ Use as Source =g Edit Node

Selected source:
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IREAR EAEAISCE-RAN B, ) DA H 0 fe ] m e o . DhRg X a TR A
RS A SCfE 44 BEAh, AT LI — ATk, # N ETT % importFile fF
NS, Bl

importFile(“filel1”);
BORAFAESCAF P Filed
TNEERH T U S AR DI AR X T B .

(& ]
Settings =3
[tem

E_ MName: import E

Import
Text: Import

lcon: = import_32.png - |+ =
Size: Large =
Tooltip:
Keyboard shortcut:

State

Visible
Enabled

+ Choose Commands to Run

4 & Model (root)
I () Global Definitions
4 |§ Component 1 (comp1)
[ = Definitions
Pl \)\ Geometry 1
4 & Import 1 (imp1)
abc Source (type)
abe Filename (filename)
abe Filename (meshfilename)
I 5z& Materials
Edit Mode Run Plot Set Value Show
Show as Dialog Import File Enable Disable

" Command lcon | Arguments
Set type of Import 1 (imp1) file
Impeort file to Impoert 1 (imp1)
Plot Geornetry 1

Zoom extents

rnain/graphics1

B~

rnain/graphics1
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fE EHEFREE HH, BXHEIAN A ar RTINS g, fHH
B, W ETR.

(e = | Applications - O *
Home Share View o
&« v <« applications » CFD_Module » Applications v O Search Applications »

MName Date modified Type Size
7 Quick access

| | pipex_b 2018-12-10 16:04 X_B File 4KB
e Creative Cloud Files | ] split_recombine_geom.x_b 2018-12-10 16:04 ¥_B File 125 KB

i 2018-12-10 160 XBFi

& OneDrive | | star_chip_geom.x_b 18-12-10 16:04 X_B File 6 KB
[ This PC
¥ Network

3 items =

B i 2B E SNSRI o v pE S i A TP BRSOy B . T
ZLfAFE: file. mesh. native. cad Al ecad.

Ja Gt A n] LA RN 22 ) JUART, IR 48 R B 1R/ SR8 /N JUART B o
BHRIXBEBRAN G ELELR, SN 286 TN “XHSAN” .

B HFESANCH
BAAk S £ E’JTWJ TR FRAT AT B B i O P B B e . XN
ARIBAT & B tnfld it 57458 CAD § A

importFile (model.geom(“geom1”).feature(“imp1”), “filename”);
useGraphics(model.geom(“geomi1”), “main/graphicsi”);
zoomExtents(“main/graphicsi1”);

H—ATRAME N E Tk importFileo HASH importFile J7 ¥k K it )ik
KB 2GR, ES ILE 348 T “SCHR7VE” M application

Programming Guide o
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ST TR A ST A 7
FESCAF NN RGBT R ES, S8R BUE 207 [ 5 % SN B S B TR
TSR (LT ERMER RIS 55) o NS R MEI SR B AR SO
ZAI N

Selected source:

123 Import 1 (impl)=Filename (filename)

Access using:  upload:///geoml/imp1/filename

i In) b SCAEE IR R A FH SO T R1E Y upload: // /geomt/imp1/filename.

WA —Fhe ik 7%, BT LE AR S RSO . ORI, e R 2
T iE AR T S N D XA, Pk S i@t
upload:///filel1. upload:///file2 S IEVALER BN REG L #E 5| . SCHF
ZAIR (Filet. file2 Z5) MJ5 nl FH-T 5| FH th P 7638 A7 o gk B 5 B ST A
%o WiES W 169 TR “SCE”

ZIEFIE AT CREBITT R AS T T A AT SO AR SCAKE . T B R ORTE
—MEF LT SN BRSNS 5 85 0 SR HE A 1 SCA 51

Settings =i
s

[ Build Selected = [E8 Build All Objects 2

Label: Import1 E
¥ |mport

Source:

Any importable file =
Filename:

upload:///filel + -

W& Browse = [& Import

A, SERRETT FOR AR S A G BB B SO A, AT ES 328 T
AR AT R AR 2 CAD” — ik
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FALREIE
FATLLIXAEE—A> App NI, FIFTE App 38 AT I A — AN 5 s 06 25edls 1) Sk
TEEIRIZAS App FEMHEAT R T KIS AR S

Experimental Data

Impedance measurement file: Browse...

BRI LSRR R BB B 1 AR 1 SO I R

Settings TAX

MName: fileimportl =
Button text:  Browse...
Dialog title:  File import
File types:
C5V File (*.csv)

+

Allow entering filename
¥ File Destination @

4 = Declarations
File 1 {experimental.csv}

@_‘ Use as Source =g Edit Node

Selected source:
E File 1 {experimental.csv}

Access using:  upload:///experimental.csv

Position and Size
Appearance

¥ Events

On data change: updateResults ~ Bt

On focus gained: MNone A P2
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FEIE App 1, SCHRBBIRTRE R AV CSV XX SCHEA BIRIRE & H I~
K -

Settings A X

Label:  experimental

MName: experimental.csv

File Location
Target directory: | Temporary v
Access using: upload:///experimental.csv

X E B o HES NEEN B R, 2S5 AN
upload:///experimental.csvo

TEER, AP SO B4 cesv ARTIETL, H P RS AT I IE U SR T
LR A HK . i, fEIsf7 s IR SCfF4 vl BOR my_data.csv, {HTEE
ARG 5 I, SR RS AR 4 FR experimental.csve.

AT ARSI R M RTHE R (EREE 1T App, R LATE App HHR A S A ERIA
SEISHE ) S . App ilIT embedded: / /7 SO T ZEAE VA AT LAV iR Bt F B8R SC
1, W NEATR.

ABIFER AR, App T LGSR 56 HE $AT S IRk IUA

Model Builde ¥ ®|| Settings
- ® v ETELE Global Least-Squares Objective
4 %@ li_battery_impedance.mph (root)
b (3 Global Definitions Label: Global Least-Squares Objective 1 =
‘ b ;Drgfzi:iet?;:sl'mmp?} ¥ Experimental Data
b Geometry 1 Data source:
I 5z& Materials File S
b 77 Lithium-lon Battery {liion)
el CJ Optimization {opt) Filename:
4 Global Least-Squares Objective 1 embedded:///experimental_default.csv Browse...
CJ Parameter Column 1
c{ Value Column 1 ¥ Experimental Parameters
cJVaIueCDIumn}l "
I A Mesh 1 Mame Expression
[ ~do Study 1
[ ~cf Study 2
b {8 Results + a9 )
Expression:
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AR 59208 o 4k B2 AR R S S A A2 T SR S B SO, kT e

EEINALIEE NN 6

if (exists(“upload:///experimental.csv”)) {
with(model.physics(“opt”).feature(“glsobj1”));
“upload:///experimental.csv”);

WEARAEAE R PR S, WIFEEEIA 32 11 glsobi1 1, RS2t
embedded: ///experimental_default.csv &t N
upload:///experimental.csv.

HRXMHSAREZELR, HS0L Application Programming Guide o

set(“fileName”,
endwith();

}

else{

String s_data = confirm(“No experimental data file was uploaded. Do you

want to use the embedded data?”, “Experimental Data”,
Parameter Estimation”);
if (s_data.equals(“Cancel Parameter Estimation”)){
return;

}
}

A= H

“Yes”, “Cancel

fie AR 3 1 SO AF

HFIRYL, EFHIR a2 PR, 0T DOE I 2 AT S R A T ROR R

HH ER R SRS A RS PR s
FERERIR R, ST R AT DL B A SR 7Y R T 3 SO, Rl

i
2E
w4
R
=%ER
ZHER
—HER
BiE
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R R BT LA M S MR . T EER Sl > 2
TRRERE M.
Settings

Plot
(* Refresh [[= Export

Label: Plot1 =
¥ Plot

Plot group: | 1D Plot Group 3 | |3
Plot: Line Graph 1 > | |34
¥ Qutput

File type: Text -
Filename: Browse...
Always ask for filename

Data format: Spreadsheet -

If multiple curves: | Append as rows -

AT LR SR A g AR DR B s, 0 P o ARGz A S 1) i 2 81l 48
AT LUIZATS L R > B s, RIATAE IS AT I AT IR SR s 2 1, I ik
BB, W NE R,

" Command lcon  Arguments

Export Plot 1 {plotl} =

FETT R App I, EFTREFREE R M “BAUTA S Kie & T HEdE. £X

Wfﬁ? Tuﬁ%i#z%ﬁiﬁﬂﬁiﬁ,ﬁ*ﬁm@@i#zﬁﬁiF,
SAEIBATIT T SO0 B4
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53T AR, e T RS R S A N SO R AE, R ]
I

¥ Format

Output format: Microsoft Word -
Filename: Browse...
[] Always ask for filename

Open finished report

["] Disable cross-reference hyperlinks

Microsoft Word template: Default =
Start new page at section level: | Level 1 -
Enumerate sections to level: Level 3 -

IS ATIRE T AL AT AT IT SO S as & 1, BT b AR L B AN ST
4
T AR SOOI S NRIS 8T USSR SO 5 &

15 FA i B SC 485 SO

— U App A8 B AL BRI S, FRATTAT LA temp:/// SCETT R SEIL . I
I SO AR BE LG IS B 3, % H 0T8N B 31 App SEB1 #8211,
XS TE App KRG HEMIBR o G SO T Lo iy & 7 AU B AR L, B
FH1EE COMSOL Server — s FH B K H PRATAE 7 Uiy o
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THLRRSH > LB AR ER N, TR B 5 1O

Settings

Plot

(* Refresh [[= Export

Label: Plot1 =
¥ Plot

Plot group: | 1D Plot Group 3 | |34
Plot: Line Graph 1 | |34
¥ Qutput

File type: Text -
Filename: temp:///lineplot.bd Browse...

[] Always ask for filename
Data format: Spreadsheet -

If multiple curves: | Append as rows -

o A 304 CLEN temp:///lineplot. txt.

NT RS RAE ARSI 2 ], FRAT B — M. RN E & 1 (B EE,T
Hidg A, JE R E ORI S > SEN SO TS, EReE N
LSO FK, 153 GUIL AT > SR & > SUE SR, 8 Ja R IBAT -
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TR BB A, WS4 ol S 2 B A B I I I SCAF ) 44
R, AHIF N temp:///1lineplot. txt.

X
MName: button3 E
Text: Save Line Plot

lcon: MNone ~| |4

Size: Small =

Tooltip:

Keyboard shortcut:

w Choose Commands to Run B

b B Forms
4 @ GUI Commands
- File Commands
Save Application
[ Save Application As
Save Application on Server
[ Save Application on Server As
Open File
L SaveFile As
Exit Application
3 [‘u Graphics Commands

Edit Mode P Run Plot Set Value Show
Show as Dialog Import File Enable Disable

L
Command lcon | Arguments
Export Plot 1 =
Save file as 1 temp:///lineplot.bet
oE -
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AR LR AL H GBI, A A U R BT R
AN SCAECL R T SCIE 7 S IR GE T 3

¥ Choose Commands to Run B | @ Edit Argument ks
F u GUI Commands File scheme: embedded:/// -
4 File C d
 File omman.s R Choose an application file resource: embedded:///
[ Save Application upload:/#/
5! Save Application As about_information.png c:mm;n')’.ff
= Save Application on Server about_information_32.png I ’
B! Save Application on Server As compute.png s
¥ X temp/d/
= Open File compute_32.png
+ SaveFile As cube.png Custom
[ x] Exl.tAppllcatlnn cube_32.png
b lE Graphics Commands cube_large.png
I <# Model Commands
error.png
Edit Node P Run Plot Set Value Show error_32.png
Show as Dialog Impaort File Enable Disable exit.png
»
Command lcon  Arguments QK Cancel
Save file as + |
SLpid-@#A

AE LB T EARRS IR -

model.result().export(“ploti1”).run();
fileSaveAs(“temp:///lineplot.txt”);

1 Il ] XA -3 H 3 AF

WEE, £LdRplF, $F—52ET A model.result() .export( “plot1”
y.run() B LS NGRSO P ERE App H3ITER. P,
fileSaveAs JyIkdTHF —ASCAFMISE A, f App FIJ R SCAFRLE, HIiHSEAL
A R GBSO I BN 25 SR . BLE App 7E Web 3 W48 H IE #1817,
EFEEPATESN D, BT Web PEA L2 RE, App ikl X H
INRAF BT RO B (AR SO R A B — S8 e A B, BRI SRR,
A B AR BRI IGHE R B R e . HAWG B AR AR SO, e EIEm
WEPIEE.

BHRAMSHTEZ R, ES 5 Application Programming Guide o
R R et g2 &

AT HA AT A5 IR 2 T R R A R AR o AT MRS BRI T, 1B S LR 335
T SR .
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FE R R App o, P AT LUREAE Microsoft® Word #2K (. docx) MR 5.
KR 1% App FIDIREIX G IR o e T (1) SORI A=A — MR 14 .
Home

5 = F 8

Reset Compute  Report Help

Input | Simulation | Documentation

RIKHT App P11 sl R BB

Application Builder
LEE T
- li_battery_designer.mph (root)
ﬁ Inputs
% Themes
- D Main Window
b [E File Menu
4 [+ Ribbon
4 ™ Home {home}
3 Input {input}
[ Simulation {simulation}
4 Documentation {documentation}
El Report {report}
[+ Help {help)

i
—
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FEE “BRF R RGN R B W L P SCE B g, TR TiBVE
user:/// BIHZ%.

Maedel Builder ~ #|| Settings v
- = i Report
4 b li_battery_designer.mph (root) 72| Generate =] Preview Selected Preview All # Write =
4 () Global Definitions
P Parameters 1 Label:  Report 1
4 Default Model Inputs
b () Materials envplsic
b — Component 1 (comp1) v Format
b oo Study 1
4 [ Results Output format: Microsoft Word -
b Datasets Filename: users#/fLi-lon_Battery_Impedancedocx | P Browse +
; Derived Values
) EE Tables [] Always ask for filename
b~ Probe Plot Group 1 Open finished report
b ~¥ Cell Potential and Load vs. Time [] Disable cross-reference hyperlinks
I ~¥ Positive Electrode Potentials vs, Time Microsoft Word template: Default -
b ~¥ Negative Electrode Potentials vs. Time
b ~¥ Temperature and Heat sources vs. Time Start new page at section level: | Level 1 i
b "% Parasitic Lithium Losses vs. Time Enumerate sections to level: Level 3 -
b~ Electrolyte Potential Distribution
i ~% Electrode Phase Patential Distribution ~ Images
b~ Electrolyte Concentration Distribution
b~ Electrolyte Conductivity Distribution Size: Large -
b~ Integrated Lithium Loss Distribution )
b~ Electrode SOC Distribution Trpe: PNG M
I ~¥ Intercalation Reaction Current Source Distribution Color theme: Glebal theme -
; SOC vs. Time

Export Background: Transparent -

[# Reports

4 Report 1
[=] 1D Lithium-lon Battery Model for Determinatic
Table of Contents 1

. Software Information

Generate images

Suppress image regeneration

() Disable image generation

Link infermation for Word add-in: ~ From preferences -

2. Input Data -
3, Results

Number Format

Format:  Default -

[] Right align numeric columns
TELE App 1, FTFFSERA R s A AEAL TR HHOIRAS, X B MoE 7 Q4 5 J5 F4T

FF—A~ Word® STk, App FIF'BEJE AT LA Word® SRR RAE 2401 2 -

TEAG AT DLE I AT 2R A F SO 77 26 common: / /7. 24 App B R A AR
[FIfSCAERY,  user 5 common 145 RAEFHIE H o
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Settings v RX
Name: report =
Text: Report

lcon: ¥ results_report_32.pn »  + =
Size: Large =

Tooltip: Create simulation report

Keyboard shortcut:  CTRL+W
State

Visible

Enabled

+ Choose Commands to Run

b B Forms

I @ GUI Commands

I = Declarations

4 [ Methods
initializeApplication

changeMaterial

changeChargelnputMode

updateSolutionState

changeBatterySizeType

changeRowlnputMode

changeVsTimePlot

changeProfilePlot

compute

updateResults

createReport
resetToDefault

[er

Edit Mode Run Plot Set Value Show
Show as Dialog Import File Enable Disable

L
Command lcon | Arguments
createReport @

b BE -

J77% createReport 5 UL NI

model.result().report(“rpt1”).run();

ST SEEIE R ELRAE I IR . DU — T HTML 4R35 (7572

A .

String answerh = request(“Enter

if(answerh != null){
model.result().report(“rptt1”).
model.result().report(“rpt1”).
model.result().report(“rpt1”).

file name”,”File Name”, “Untitled.html”);
set(“format”,”html”);

set(“filename”,”user:///”+answerh);
run(); }}
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B 5% D - A PR T B

TRIIE “App JFAE HIRBIBE AL REERE . A7 Al B AL AT BRUPR PR TSR 1Y

H%, & (COMSOL Multiphysics /1) —45.

BT R BfE APPFFRE ¥
REE GRS

Ctrl+A i N N \

Ctrl+D L v

Ctrl+C S \ \ \

Ctrl+V BEIL \ \

Ctr+X B4 N \ \

Del S \ \ \

CtrHN W App V V V

Ctrl+S 747 App V V l

Ctrl+F8 WK App J V l

Alt+ Bk SRR 03 2R R v

Hife JR e B 25 T AE 24T 1 5 i v

Ctrl+Pause A WTRrS v

Ctrl+Shift+F8 I T \ S \

Ctrl+R ST v

F11 I A v

Ctr+K O et iR v N N

Fl SR \ \ \

F2 i 4438 P 1 v

F3 S FHE O 8 N

F4 Ji3 PR S R B4 15 v

Ctri+ L3k i P 4 5 R v

Ctrl+ Tk i PR 45 TR v

Ctrl+Z e \ \ \

Ctrl+Y Hift (Mac R4t N v v v
Control+Shift+Z)

F5 dhet (ERE R v
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Best R e APPFFRE RE ik
GERE GER
F6 Bl ERRAEFETD v
F7 BB BT (EIREEF D v
Shift+F7 R 4R (ZEERAER D v
F8 BAT O ol
O T SO B 1
Fo Ko V
Ctrl+F FEHRA B 7 i B S v
Ctrl+/. Ctrl+Space  EIZN52m T AT v
&, Ctrl+OEM2
Ctrl+U 1 5 O ARAS B N v
Ctrk+Shife+U 5 HOARES B K S \
Ctrl+B TEE AT T v
Ctrl+M LRI 752 v
KA 2 [ )4
Ctrl+Shift+M AR ICRE (I 5 . 4 ok v
KHE R T 78
Ctrl+ [ &5 TE 7 AR B 1R R v
e
Cult FIFIERY  ZEHT ARG g v
ek
Ctrl+ FFA gk b e 2t S A0 B AT B ol
FF A e Sl 46 25 266 45 O 3 B £ N
Ctrk+Shift+A B “App FFRE” B ol v
Ctrl+Shift+M LR R T \ \
Ctrl+Alt+ ¥k QR TE ST IF 5 R X % v
SR i
Ctrl+Alt IOV AT AT TT v
Mk ik
Alt+F4 KA H v v v
Ctrl+F4 RS v v
Ctrl+Shift+F4 S A SRS v N
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REET R HfE APPTRE RE
mES RER

Ctrl+7 TR PR R V

o Cul Haih A HHRIRE S J
G, R R

GORRUbR R, I

a3 EUb .
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by % E - N B JTVR

AMEFAI Ok gmiE AR PR BT N BTV, FERRL KA App MR
BRI T IEALE LS. G AT N B 7 R4S B UL R BT RAE A 285
B, W& Application Programming Guide F Programming Reference
Manual .

Tt ] L 5 — M7 SR & S IX B VAR VL, ATV TTIERI AR, ARG
% Ctrl+/ B Ctrl+Space KA AU #h &= ThEE. LR SFTH—AE 0O, Hopas
B IRIEER T IEZE A E B

[a] Preview [ form1 method1 X

I p1aysound
@ playSound(String name)

@ playSound(double hz, int milliseconds) Plays a signal with given frequency and duration.
Parameters:

hz Frequency in Hz.
milliseconds Duration in milliseconds.

RESLHEESF 757
PR SRR P J7 7 S04 MIPHL SCP F6 8080 G S PR A 80y v o fits— 20 A
.

B iR

clearModel TH BRI RN A

createModel BIERH S EFR LT

removeModel FERRAE AL, IR BRI N B

modelTags EESTRT A ISR CRUEEIRAEALD 3R [B— B R bR I .
uniqueModeltag IR B RS A B AR .

getModel SIS RS =hisy ANTRIL S Bt

loadModel S g B A 48 8 Arid A

loadProtectedModel A\ ST sk A 48 € bric OB DRI ILAL
loadRecoveryModel  MRSZH 3% / SCHFRESHIIMBAER .

saveModel AR ORAF 2SO SCIE A AT DGR SCIF DT AR R4
BLESVF, ] DU RS 831842

getComsolVersion LA AR e T 2GR [0 2 AR ROAS
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B i)
readFile LA 8 B SR 125 58 SCIE R T 2
openFileStreamReader i& A CsReader X%, %450 T ML X4

openBinaryFileStreamReader

readMatrixFromFile

readStringMatrixFromFile

readCSVFile

writeFile

openFileStreamWriter

openBinaryFileStreamWriter

writeCSVFile

exists

deleteFile

copyFile

importFile

writeExcelFile

readExcelFile

FRIZAT BB R 2

JR[A] CsBinaryReader X%, %A KT HT M4
BN Z

25 8 ST N BN RURS JERE B . SO BT
ARG XSGR “ T 35 SRR

B B SCIF N BN R SR AR R . 1S BT
RGBSR “FH” 3SR,
BAEE S RRER S (CSV X)) BN TR 8
HERE . HHEEIZSCfF% A RFC 4180 #5201 CSV.
BEH B SN E IS QSR AT R AR Y
#3, MATPLER readMatrixFromFile 5§
readStringMatrixFromFile #EUEHE .

RIF] CsWriter XF 4, ‘B A LLE NS IS4
IR[A] CsBinaryWriter X%, X ZAIH T &7
BN IS

25 78 I RURE A H B 17 B B 5 N CSV 3.
CSV f#f] RFC 4180 ¥4,

MR B AL E SRS .
UERAEAELG 8 TR SCAE, N M B o b
MR 55 28 I

TEMR G545 LSS0 JEAN B bR PR ER T LAE F S
5 EAE .

ORISR AR X EHE, IRk R B SO AR B
B EAFRESCHE Y, B3, Ay LUK & #)
A AT B e AT SR SRR SUARHE
W

M Excel IFRIFEE TAERM$EE BT T 46
I 2 21 S B s

M Excel SCHF 48 B AR SR 148 8 50K TG 10
P2 B 4 e .
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#iR

getFilePath

getClientFileName

getClientFilePath

R 5] 505 58 SO T R AR N I A R 55 2 AR BRSO A
2465 MR 55 25 SO AR, IR A 2 B AR IR 45 23 AR B
SCAEAAFAE, WER A nulle

WIHERT TR temp: / /1 75 R ST RI S
BAL B SMBACRD BN FHFR)T

1R[] % P i SO R g E B AR SO JRIR 2 RR (B
BB 545 58 A7 R EEARTLEL B _EAE S, R
7] null) .

WA TR AL P A s o, SRECE 9%
IEEAFH P B SCHRIE R . TR IR R 16 SO
TAAETR b b, RIS 57 7 v 5 546 5 s Al
B2t .

IR A% S R G B AR SO R R SR R4 (dn
KA 5% € 7 R AR TLRL R LA S0, R
=l null) .

WA TR P S R Flan, SRECE 9%
IR B A SO IS B . TEIEARIE R 46 ST TS
FEET % P b, B Y ET & P o5 IR AR 2 7 Skl
B2t .

| 349



BRIERZ T %

LR iR

execute0SCommand fER%A RS GEREE MSHPITERERG S,
2 i A TEIE F I L 78 IR 45 B3 i 1847

fileOpen TR P o FH ORI 4T S0 E . AES I “ 30 rik”
—

getUser SEIEE T App B BRI/ 4. 0 App A COMSOL
Server 117, MIRFEIEEREEER > APE > BRW
8.

openURL FE25 /i b BRI B 2% T FF URL.

playSound TR Ui 46 57 5 o

HF B 75 7

LR iR

emailFromAddress M. COMSOL Server 55, 1 3% 11 15 B iR [5] B IR 1 A A HE
il

sendEmail T FE E U N RE PR AE, HRaEfe e, IE
AR, AU BAE, ] DU MR ABERL “H
FH7L CFHT O R TSR Z AHE.

userEmailAddress TR [ 5 27 5 P SRRV P e R Rk, G %A
FIRIE B T, R | 25 5

HFHE AR T

EmailMessage 21 A TG & e il 1 F ¥R A

e iR

EmailMessage B 7 (K] EmailMessage Ff % .

EmailMessage.setServer

EmailMessage.setUser

EmailMessage.setSecurity

EmailMessage.setFrom

P B T I T BB Y E TR A (SMTP) IR
R E ARG O .

BT B FHELE (SMTP) R 55 28 5 43 3 E
I P 2RI, UAIE setServer JTiEZ
SRR .

VB B THELE (SMTP) RS B85 1 e 22
AE2RA

B R A ANk,

350 |



&8 iR

EmailMessage.setTo % B Ak

EmailMessage.setCc B IEHE.

EmailMessage.setBcc WE Pkl

EmailMessage.setSubject B BT IR EAT. HER, AR EA
HATHT

EmailMessage.setBodyText W WL ISR IE SO SO . LT A TT B
& AR HTML 1E 3.

EmailMessage.setBodyHtml o B TR IESC %y HTML SCAS . HL TR 4F
A LA SCAF HTML 1E 3.

EmailMessage.attachFile MSCHE N B MIME 282 g SC 49
JE A E -

EmailMessage.attachFile MEE$5 5 MIME 2884 5 ST s B4
EmailMessage.attachFromModel IR R . 5 B AR AE B 1
Bt
EmailMessage.attachText WRINE A $4 2 T MIME 288 B SeA M,

4i e AR B HTML SCA
EmailMessage.attachBinary MEE T MIME 288 5 5205 B 28 v b
.
EmailMessage.send B IR 3% B FL IR (SMTP) RS

Ao HLTHBAEXT R R AERIE— K.
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Agpplication Builder Host:
Client-Server
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Port: 25
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4 Email Connection security: |~ None -
Outgoing Server (SMTP)

Files
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Graphics

Help

Libraries

User: paul@myorganization.com

LiveLink Connections
Mesh

Model Builder

Model Manager
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Results

Save
Security
Updates
User Interface

Factory Settings

Factory Settingsfor Al Import..  Export.. oK Cancel
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LR ik

B A2 ERER AR “OnE” FIRIRMZTE: Bl
methodi1 (). method2().

callMethod M “T7iE” BRI TiEN &7 TR
LRI IIE .

useGraphics TEEE ANV TEH A FREL A R AR 25 1 1 B TR 5.
WG Rl B ek (EEE. U, WS EE
FIEF »

openForm TEMATFEEH DR RR B R ERRNRS. EHRE
H App 1, RESBFHRUFRE. £ERAFFHEHMN
App ', REWFUFETEEW AR BN, %
RAGRLATIF . SR TATIF I3 H R 2 1%
T,

closeForm KHARSERHMERSE, ReerE A 7% Om
App HIE R M, I EAEH T A% 1 App.

closeDialog KB 45 58 4 BRI R AR AE (1 3R B

dialog ¥ HA G E AR BB R RHEE, ZFFRE
%K) dialog Hik; WES I L.

alert 15 AT FH R AL B 4 S SR A8 TR A

alert 15 IEBAT I B0 15 45 T8 SCAS R R PR 368 TR A o

confirm {87 LT G2 o 5 405 SCAS R R B A 15
HEo [FIRE R E = /M4, W “2&”7. “/R”
B

error 15 IEPAT HFTFF— 008 45 8 TH B B R TEAE

request 15 IEBAT I SR — M SCARRER G HE, F T8
SR HIN

message VB RE R B H &

clearLog ERHEEO,

clearMessagelLog ERIEBEHEE O,
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evaluateToResultsTable

evaluateToDoubleArray2D

evaluateToIntegerArray2D

evaluateToStringArray2D

useResultsTable

getChoiceList

setFormObjectEnabled
setFormObjectVisible
setFormObjectText

setFormObjectEditable

T 28 AR JU I S FRBA FRIEG AR 45 58 I 3R A% 0ot
RIS (—ANREE) , ZEMEEBIEN
IRAEME TR BN bR WHEFE=2NZICN true,

MAES IHT 508 2 A =i bR s . B, <8
Pz,

RS EREE (—ANRAEED , R EISEHEEH
VENRURS FEAERE AR I AES BB 5y . RS
BUERFE R AT B E, (B4 B0 U ET RS Pk s
BHEFE 1 E

RS ERSEE (—ANMRAEE) , IR EISEHEE T
VENEEREREA: BN AES BTy RG2S FHWIEL
{EFMEF I ITE B E, ES 208 SR IEET
BUEFFE R B E

TFRSERSER (—MNRAEED , FHREEENE
HRAFVENERF BRI AR IESHE S . RS
SHBHAEREF T A R E, (B2 9H7R
O B BUE SRR B B

7~ resultsTable FHXF 4 X tableFeature
1B

iR 8] ChoiceList AN G, Form o R
WY F T S . ChoicelList KA BLA LBLHIT I,
A (A A BB R R R 48K, 16210 Application
Programming Guide.

NZFRELA FRES AR TR R 3R B0 Gk B R IR
AR TR 2T R R B R B ] RS .
N AN TR A FRE AL FRERAR T R IR R
WEICA, WRITCHE IR E RN R E UK,
W2 R AR

N TR FREG AR 2 10 3R 50 G B T Atk

o NIREASUGE R T SCAHEXS %o
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setMenuBarTtemEnabled  Jyii— o MAHER 4B 1E ORFISERED
1A S REITT  IDARS

setMainToolbarItemEnabled hi#— AN I4RELZIRBIE CRAEX T A
B2 8 I E TR E S AR .

setFileMenultemEnabled g% MSioh 4R ARRBREE ORISR
S SRS SE T B RS

setRibbonItemEnabled 5 — AN T 4 BRSR A BRE ORE LR D
6 5 19 TR R 00 B AR

setToolbarTtemEnabled  Jfys— /A 75t i 44 FRoll 4 FR B F6Jit 10 T LA %

BT G B g IR .

useView FEA0 B R 2 R 28 AR T R AR B AR B R 4
EMEENE.

resetView B2 AT AR AR R R A BRI 2
R A B B AR IR

getView IR (5] 5 AR TG IR 44 BREAS BRI AR 45 2 TR TR
A SR .

goToView EIEW’@ Ddﬁ%%ﬁ‘%ﬂ’] B E O3] “xy”.
Xz’ “yx”. “yz’s Czx” B czy” Rz —.

setWebPageSource RE AT AR AR ER AR TR € IR B0 R
i’x‘ﬁiﬁ

getScreenHeight REE P Ra R RERAEE (MEET, W
TAFF Web 2 3, T3 [A] 30 W 28 6 1A v

getScreenWidth R P KA LR S (RO 53,

L SR Web 725 iy, IR [9] 3] D28 7 1 19 58 5 .

355



GUI w4 757%

B #Hid

clearAllMeshes VBRI E PI#E .

clearAllSolutions TERTE R

clearSelection RS E BT R AP IEBEN R .

exit B H App.

fileOpen P25 S FH SR IR PP 4T T S A

fileSaveAs B P RBIE . HIES W CSUITE” .

printGraphics FTEN% 5 A R

saveApplication {RAE App.

saveApplicationAs g HA 4 FRFAF App. (ERSA7EH MPH U, )

scenelight FE4E M ETEXT R p #5706 .

selectAll L E FXT R AT X R

transparency FELE I ETEXT R P UGB L .

zoomExtents i BN AR 25 38 1) BT B ] DL

zoomToSelection A EIEEY Pt

ViR

B #Hid

clearDebuglLog EB “RARAE” 5O,

debuglog R AT iERRIE “HRHE” &WH. FWAZITATEL
NFRFHRIY . R FER R s R B bR, — 43
Al A 1 2 A

FIFHE C BRI

ST

AR Hid

external IR [8] Hy FERFAE ) A4 PR 25 SE BN € CRHL) PR3,

External Z&f# [ Java A MU T ONI) #ESE. HXREZEER,
1§ 2% Application Programming Guide.
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£ ik

invoke i PSR B AR ST AE P b i — i 4 AL

invokeWideString i PR AR A8 o A8 P o R P 4R 2 B AS BT 7%

close BB PE R B AR EA I ITT %, RGN B4
S E B E .
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setProgressinterval ¥ T TRk RE WL FE RIBG, JFIE 240 B RTHE .
WA T v AT PARG 3 B S ATiE T M setProgress () ok
B AT F3hidt g .
setProgress SR FE s o R 2 v A
resetProgress BT EES, AR EEE N0, DAKHEREN
TERE
showIndeterminatePr B R—AEEEXHIGHE, HAPESARHENHER. SEW
ogress VR R R “BUH el
showProgress TR —AEEEXIEHE, HAP g alEr CHUE” FA AR
kR, DAR—ASH AR SR
closeProgress S P 24 AT R 53 B EAE
startProgress ooh e Ik 2R R BT R A RRIEE B N 0,
setProgressBar 7E 0-100 i 6 P 1B B 45 e I P 2 R B R A TR IR, 5
BB B BT .
H AR 6] 77 7%
&K Hid
currentDate PLRFef (CHA BT RS 23 BRI R B TEUR R 2 Fr H
.
currentTime PLRFeE CAREEH, HH A% T IR &S 2 1 B A
B TR B 2 Fr i A,
formattedTime A &5 72 B A% 2R B0 A% AT 18] o A% SRR AT DA B [8] S0,
7] DL R B KA A SR
sleep Y248 2 M= BURIR .
timeStamp MCUTC B8] 1970 4F 1 H 1 HA- 5% 2 2987 8] I Z 04
getExpectedComp 3 [l FHl T4k App AT Ak S5 BRF 18] ) 7 740 H o 12255 o At
utationTime

J71% setExpectedComputationTime #E4TEE i,
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ionTime

getLastComputat
ionTime

BEE LSRR, DA 25 B SR s A] .

ETTLAEH timeStamp ki ki [A1 £, A/F % E L ms i1
ME R CKEERD

PLZA 5 B 2GR 81 R SR 1) A% s BE AT DU A (6] By,
A LR RR B KA A, RELKg AL, 5%
YO SRS S W E
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#Hid

checkoutLicense

checkoutlLicenseForFil
e

checkoutlLicenseForFil
eOnServer

getLicenseNumber

hasProduct

hasProductForFile

hasProductForFileOnSe
rver

NEAEEF & — AL

RFTFF MPH U BT R IR B 28— AN ATHIE
NATFF MPH U BT R IR S 28— AN ATHIE
R LS SRR VRN 5 1 75 R . il
licensenumber=getLicenseNumber()

I COMSOL %2256 F iz T 48 i 7= i B s IR AR
4, MR E true.

Ui COMSOL %3456 5121748 € MPH SCAFFT 5 R
M, MR true.

% COMSOL Z# A& 12478 2 MPH SCHF BT 4K
fRAE, MR E true.

B# I

kA Hiid

toBoolean F TR B R B R i O R B (“true’ AR[E] true, Fifth
B T4 B IR [E] false) o

toDouble WV A TR A R T B R e A UK BT

tolnt P H R SR e o B Y

toString WA RTY, BRSO BERV R CRUIEHAD BT /.

B 7

LR Hiid

getColumn RHEHH GERD R IIREIERFER . RUS A B
REA . filln, 4O A IUE B R R RN Rk E
Fn, ZEIER AR

getSubMatrix NE AN BEIR IR T THE . ATR T2 i . RORE . BRI EAR
IR YRR

insert

RPN AN AICER, IFREY RO . W T 75

By RURE L. AT st ZR 4
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append MR A RS TE, R RS, Ty
R, ORRE. MR A AR ML

remove MECER B —AREATEE, IFREGEIOBAL. TS
S E B SR A AR R

insertRow AR B HEN GO, R RN . AT
TR R A AL

appendRow 15— S AR R I — AN SRS T, B RS, T
FAF e . OO M A AR M

removeRow BRSNS AT, SRR LS. T
e UOHERE. B A AR

replaceRow Bl AR R I — A AT, IR AL, W T
e, UOREHE. B A AR KO

insertColumn £~ 4EE AU RN AN AR, RS RN, T
T, SRR, BRI A KA

appendColumn  7E ~4EAE ALK RN AR EA], JHEEY R o
FAF . OO M A AR e

removeColumn A\ AL RS — A A, FHEE BRI TR
T, AURHE. M R AL

replaceColumn i —ALMTL MU MRS, R SR, W T
e, UORERE. ol A AR RO

matrixize FIERERG (ARSI S K BER 2 (SRR ] 77T

B URGFE . R el R 4.
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#7 Hiid

concat P 28 2 1 5 WP 240 52 0 7 1 S P SRR S B 3 A

contains B 24 R (A o S A AR I e, IR A true.

find JRIE)— L, B SR ) L o A LB
%3l

findIn S EL 8 1 7 B AL L8 — R R3], SR A
e L8 — T AR IR B

Length SRR 8

replace BRI — A FRE, P IR DB O 5 — AR,

split S 24 5 5 WA A0 4 B IR A H SRR — A e

substring [l IS B F A 0 ELA S K 0 T R o

unique S FL 44 52 A6 H L o (5 o

REIE

K iR

copy SR IF 4 S S SRA R ORI A o ST 5 XURIE A
IRAAL

equals SR 24 L 1 BT TE AR LR SR AR, IR
true, WU TFAEE . UURE . BRBATRHAL. X TR,
Ge o2 PR 5 72 AT LR

sort R E SRR o Ve BALA BT AT o 0 T
USROS =ML RS S B SLAT A
EEFRATHE

merge SR — UL, o ML AT K. T T
T RUH e S

With Get fll Set 77 7%

i ik

with A SR T

endwith FAT45 4 with 156

set BUEAT/RL WO U R R (. SRR

LS R
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setIndex NG RGN AERFERE B BB E AR L XU R Y iR Y

JE AR .

getIntArray R R R

getIntMatrix SR T 4 o g vk

getBoolean BRI R @

getBooleanArray SRINA IR R T

getBooleanMatrix SREAT /R 0 B B

getDouble SREUUUR B Ja k.

getString E7 LG K=Y Ty -GN R A1
getDoubleArray REURE R RS H.

getDoubleMatrix SREURE P 0 Bl Jm M 5B B

getStringArray PP R B S

getStringMatrix SRELZ 77 R R B M s S 4L
getDblStringArray  E{H{E N FFE AEREIR ],

getInt SRECEE Y JE Pk

get IR [EAE RIS

descr IR AR B A .

TR T B ZTF R 48 77 1%
B SR ETA AR AR e AT 4G T EARRS, TR S R )
Jiike

R g

getCurrentComponent 4RI FIR [F] Mode1Node ZRBL N 4 .
getCurrentPhysics N HTIEL B R [A] Physics 7 (% 4
getCurrentMesh N4 RTFSIR [0 MeshSequence SRR 4 .
getCurrentStudy TR [ Study BT R
getCurrentPlotGroup N ATALAFIR 9] ResultFeature JERIHIXT 4
getCurrentNode N HTALAFIR [E] ModelEntity RN AR .
selectNode PR R AR 7 R
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T - year. nextYear
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THEARET=

compute();
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RN EA BRI T
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- R GRS R 2 FOT AR L B A MEE SR, EEEEENE I N—
ATk, FFEE N TR A R 1
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Find prong length

Target frequency: 440 Hz
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Sound duration: ¥
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Qa@ @ Lryrkkzn ¢ MEeEc@d ad
Time=0.2 h Volume: Temperature (degC)

ikgh)
W/(mK)
W/mK)

wimK
WK
Wrm'K)
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Input  Simulation | Documentation
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© b Nyquist Plot _ Bodie Plot | Bode Plot, Phase Angle
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Concentric Tube Heat Exchanger Dimensioning Tool MuLTPAYEIS: B
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