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3. N

& Sl S hRAE, AT RIAE . “FTPEMLHLE” HIH A “ftp.cntech.com.cn” , “¥fi pi " 47 HHIH'E
"free@cntech.com.cn", “ufi & 44"HHIH S "entech.com.cn”. FI N MR, HEHF HE*F, Piibsin A& 2.
FTPIE B 1 BRIA 217, S 2R e R,

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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=Y : cntech—SOFTWARE

GRS S

TR (L)

| ent ech-SOFTHARE |
Tl HhE ()

|ftp. cntech. com. cn |
P& HFRIIL M
|free@cntech. cam. cn | @ﬁ?ﬁ 12
() OBEE ®)
R | OAEED
EFEC):

[EE® |[ m= | mm || =B |

4. MEPGEREEh R Ry MY, BIRDER R FTP.

[ G10balSCAPE — CuteFIP 7.0 Professional — [cntechO01-SOFTWARE - 192.1... [C (B[]

e SFe FEw IEQ #FOw FBow —|=| x|
VA BN BFE RGO Q-0 I I Y X O
Germm v T 0 & @ |0 vr I RAExEd d
T EEE (1) e EERL s T EEE () A
LACD 3EEhER H:) oo 36! | [V
B Alibre Desi... 0 3B&] | [ TrueGrid
C@baclp (F:) AR | [)STSTAT _
G dac (E:) FHFE | () FeuroSolutions
C@work (D) R | [yMultizinplex
G system (00 FHEE | (CHLS-DYHA
[C)My Documents I || D) Eeyereator 3
G locunents Tk ?"' o [ s
O fIEE FRiin| ' = =
& IF A e Bl codket 192.168.0.101:1239... ~
150 Opening ASCII mode data connection for /bin/ls.
226 Transfer complete.
Wi BRFIRE TR
L PWD =
iﬁ IET “Memn” iz rurrent dirertars: ‘_'
< | 3| 1€ >
b [ Local Drives { Site Manager ', entechOO1-SOFTRARE % cntech001-SOFTHARE
*| s ¢ MBESHED Mtk | < Foes) | HIR @E) EH (BL)
|
< | >
Y Queune Window ,( Log Window
EgrigFEh . 1FE Rl 192.168.0. 101, 19 object(s), 0 bytes

MATIL T DRSO R A LR 2 23 AL HL i B AT

fsal AZE “ P Y5 FTP” v R#% %] COMSOL it R, Bl SO e e Mok, B3RS £
KRTIEARIE R, o] BLk email 2] info@cntech.com.cn, B{EZSUB i RHE A A .

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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FoW REFWEXR

§2.1 Windows BANLIR 22351 B

1) WELTE
o IHI—FH
® License X/
o LR
o IR
2) RHEILR
BB

N g

WL Aaheds, A s 4% 1 CD/IDVD-ROM E#4TIT, #H4T T-5h 208,
v $RFBUL N clsetup.exe FISCHE, BARZEBEN T, N ZZERE:

CONS0L Setup

1 Setup is lnading installation components,
\J) This may take a minute or two.,

25
HEN ek Bm 1, 2t New Installation 34722355

\

(” I Y 3
Tk = 4 — - #F B) cOMSOL 3.5 52 ¥
S
p TSN
<a IR
"\’E WMESTEZLHEDL M I HEHET

| ks
g&]m e R T | W = 1

1-.

M o B fE FE EE comMsSOL 33,

@; il f COMSOL 3.3

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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#® comsoL 3.3 % E B

COMSOL |IN

COMSO0L AB Software License Agreement

[

CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS ("TERMS") BEFORE INSTALLING

OR USING THE PROGRAMS OR DOCUMEMTATION. INSTALLING OR USING THE PROGRAMS MEANS
Y¥0U HAYE ACCEPTED THE TERMS. |IF ¥OU DO NOT ACCEPT THEM, RETURN THE PROGRAMS
AND RELATED MATERIAL UMUSED TO YOUR YENDOR FOR A REFUND.

OEREEERAE & 3N\
OEFEZENRESE R

BERBEA

FHBRLE B v
T B | (&=
B8 I

4B Wm0 BxcE B OE & R
ST REBRT R

E |user | s

a

EEREXLN

S A (A AZF el B, 1691 accept the terms of the license agreement, MR 3143 (R F7 43

Iy

T SR PRI R, RS S SRR A R4, amidi F— PN D2,
AW

EG—% P IRSH4: 400888 5100 Mtk www.CnTech.com.cn
-5-
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# comsoL 3.3 ¥ A =

tE B =8 R v
= 4 COMSOL 3.3 A|| B B4 K
= & 4 COMSOL Mul ti physi e C: \COMSOL33_copyl |
""" '::' :;:S_.;f. ful?physics L _D MATLAE 5% 00
MATLAE %2 %% I {4 3
- = COMSOL 30 A o
wE4k T E R | | WX
w0 4t BR R E B T
[+ = AC/DC 4 B
w4 F 1B bR
WA E R
ERE =
HEEEHHEES
S E R
w-E A can § A 1R B
Lo 4k zh &
SMdCmEL E E T RS R E v|zagE 255T.6 B
¢ | > T o W R I (E: 5994.8 ME
EEEEETE [ «<2@ || F—-5> | EER

FEFE M) 2 0 rh A 3 P Wy SEASEE, 22 SCA o A NS P (R 20 e it A, AR iy
Next IENT—28, HRLHETEH.

§ 2.2 Windows [ £& i 2255 13 B

D #ERTE
® Server THl—FH
® Client H ) umr i (Erim AR
® License 3 ff
® COMSOL Multiphysics 2z 4
2) R&EHBim e B,
145
W ABh2eds, A s &4 K CD/IDVD-ROM E#4TFF, AT F-5h 2.
24 4 clsetup.exe IS A BN, BEANZBERE,

CON50L. Setup

i Setup is loading installation components,
\l') This may take a minute or bwo,

AE G —% P IRS S 400 8885100  [#4ik: www.CnTech.com.cn  Hil4H :info@cntech.com.cn
-6-



| 6 # B

www.CnTech.com.cn

CnTech B R A
CnTech Co.,Ltd

-2
HENZBGERCE, A ede:

Tl
=4 — - # BY COMSOL 3.3 % 3

e,

X' ¥ n 1 B 20 ox
B uszsETESe s ssEn
i

7 B A 5 19
wfe | WEBOBARNDRERET

X il #; COMSOL 3.3
@ M oFE B B R B CcOMSOL 3.3

-3
e AR A A P VF T I, A FREBESZARANA R4 KT 4772

SRR O AT A s BB TR, G 805 A0 ¥ 4 R A 7 44

# CONSOL 3.3 3 % &
T

COMSOL “ﬁ@ﬁ- \

COMSO0L AB Software License Agreement

CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS ("TERMS") BEFORE IMSTALLING

OR USING THE PROGRAMS OR DOCUMENTATION. INSTALLING OR USING THE PROGRAMS MEANS
YOU HAVE ACCEPTED THE TERMS. IF ¥OU DO NOT ACCEPT THEM, RETURMN THE PROGRAMS
AND RELATED MATERIAL UMUSED TO Y¥OUR YENDOR FOR A REFURND.

e

QEBEEZELAE £ I\
OETESZBAREFH

ERBEEER

& BT

o= B

£ ¥ |uzer [

EXETETR < E F—%>

amdi b BNk

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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EAW .

® comsoL 3.3 ¥ B &=

th E & &

BELEE

<[ % ac/DC 48 B

O X FF 8 th

Ox# £ E &

O X & oo AR
Ox#EHwHEES
OxK B %48 th
-O%ca B A 8t

O % Eh B
SOXemlLE R T BEX R E

o OxcomsoL & 2 T8 % 4 248
eOxcomsoL B RE T2 M OE &
=0 % comsoL = i F &

----- OXcmsoL Z i F E X 8
FOXKHZERE
HOXBEEMERTh =

H T &

52 # CoMsOLIE
BEESES

210,58 ME

EEETETD

<3 [ T — %>

i ]

AR B E BLAS AR ESRIE T,

SV 15 P P 20 (0 5 Rl (K S5 BURE  BE 8, AR ol
MBI g te, Wemdi B2 HEZRTEM

55 525 WARSE R LR AT RS A PR K B

,f/—r

E/\

IO

1E#Configuration using Service

LETOOLS by NMacrovision Corporation hitp://www_ macrovision. com

(122358 H 5% K i #license>win32>Imtools.exe

File Edit Mode Help

Services allow FLEXnet Servers to run in the backaground.

Service/License File I System Settings | Utiities | Start/Stop/Reread | Server Status | Server Diags | Config Services | Bonowing |

— Server List

™ Configuration using License File

Configuration uzing Services

ALGOR FLEXIm License Server
comsal multiphycis
COMSOL Muliphyeis
GEO-SLOPE

S Manager

[~ LMTOOLS ignores license file path environment variables

E % P Irg5 gk 400 888 5100

P4k www.CnTech.com.cn
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-3 6 5. HHT config service &

a)
b)

c)

d)
e)

LETO0OLS by Nacrowvision Corporation http://www. macrovision. com E”§|E|

File Edit Mode Help

Service/License File | System Settings | Utiities | Stant/Stop/Fieread | Server Status | Server Diags _Config Services | Boowing |

Configure Service

@ |CEIMSEIL Multiphycis license manager D
Remove Service

Path ta the Imgrd.exe file |F:\com\CDMSDL33\Iicense\win32\lmgrd.exe m

Path ta the license file |F:\com\EDMSDL33\Iicense\Iicense.dat

Path to the debug log file | Browse | View LDg...‘

v Start Server at Power Up

i — A service name: “COMSOL Multiphycis license manager”

8 3E License %/ =M 42: $55E Imgrd.exe F1 License.dat SCFA &

Wit — R84 N Jog ST, Fl T adsss P s Uy T il 95 2 15 00 it i 37 7E Imgrd.exe Al
License.datSCfF ] —AN ({32 . #£Path to the debug log file#* Fh$ 5 1% U 4 4%

‘r)3% Use Services FI Start Server at Power Up

%o A Save Service fRAF R E

BT

s Start/Stop/Reread ZETE N, #4055 5 Stop Server 1 Start Server 3§ JH 5)) Server

I 56 S R 55 s i F) T8 o

LETOOLS by NMacrowision Corporation http://wws. macrovizion. com ['_ ”Elﬁl
File Edit Mode Help

ServicesLicenze File | System Settings | Utiities Server Status SewetDiags] Config Sewices] Barmwing]

FLE=ret license services installed on this cormputer

CORMSOL Multiphycis license manager

Cm @ FReRead Licensze File

[ Force Server Shutdown

Advanced seffings >> ‘ MOTE: Thiz box must be checked to shut down a license server

when licenses are bomowed.

|Using Licenze File: FhcombCOMSOLIMicensetlicensze. dat

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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3) BPumZHESE

F2 1 server i (1125 7 VAT 2 P i W) 236 2 58 3 20 . EHF License file B A2 WA H M _E
LB A8 R 2 e T 45 s im 1 licence.dat.

HHATH A SDHAERS, AR SR, 20 ff . B2 2358 i

G GE RN R e, H SRR P iiia 4T COMSOL Multiphysics, ATRIERBIE G 5E ot
o ARG TE RSS2 i T o AL 1. Tog S0/ BRBAGERE, #HNE S b &I SN S

§ 2.3 Linux BALAR 222 8

1D HERTIE

o Hi—f

® _License 3/

® .COMSOL Multiphysics %254

B KR ZEAUbuntuk AT ABVER 4TS

License data file FZREX

License data file [#]35 B 75 B3 fit 2225 COMSOL R #% 4% F1 MAC ik, 7F Linux T H4k
SRECT VAR

Bk, BRI, — MR & itethn, oMK 4 Lathn, (Hidn2$s, MO
TR mRAZ MR, TR IEM N R %% . fEroots iy Fidid iy &ifconfig ethO up)ii H
PRI, R 2450 H P kEroot, {# Hsudo ifconfig ethO up>kja A .

chtechool@cntechool:~% sudo 1fconfig etho up
Password:

chtecho0l@ocntechool: ~% I

B, AEMRRSARGEE, JPRAE SRR 17 7 33045k ifconfig > ~/hostid.txt.

chntechool@cntechodl: ~% sudo 1fconfig etho up
Passwor

B, RIS LEMIER, uname —a >> ~/hostid.txt
sudo 1fconfig ethd up

% 1fconfig = ~/hostid. txt

W31 ~% uname -a == ~;/hostid.txt

cntechooldontechool : ~% I

550U, ik cat ~/hostid.txt i W\ A5 S E 52 2 J5 LA B A4 B XK hostid. txt & 1B 44 25 3 AT
email@cntech. com. cn, FATLEW I hostid.txt2 J5 2E i 1F =il i license.dat

EGE—% P RS Lk: 400888 5100  kdE: www.CnTech.com.cn iS4 :info@cntech.com.cn
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dropped: @ overrur
dropped: @ overruns:o c
n: 100

encap:Local
addr: 127

Metric:
10 overru frame:o
dropped: @ overruns:0 carrier:o
n:o
TX bytes ) (2.4 KiB)

©1:51:59 UTC 2008 1635 GMU/

cntech001 - 3 H8 E
CHE) SE AW HIEGE  ERIE

7] cntechoo1 4[] cntechoo1

ﬁ' Trash - ]
m Desktop D .I ; &L
I:l 1 8 8 Comsol Desktop ati-driver-

installer-8 256 run

E‘ sdal

E‘ sdaZ A [-__:'h;
1a3

El saa license. dat

EI sdab
XA S AF A B Bma i 15 2 FA1

& items (55.1 ME), Free space: 4.9 GB

A EGE—% P RS FLk: 4008885100 Mk www.CnTech.com.cn  HE4f :info@cntech.com.cn
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2) RESR
58 1

JE COMSOL Multiphysics Z23&)645E, AR Linux 7F Gnome 5 Xfce ST —
AR R] LA B0

W A shiEE, ﬁ%%iihﬁiiifﬁﬁi, L root & 43: mount /dev/cdrom /media/cdrom0, I
#F root &47: sudo mount /dev/cdrom /media/cdromO.

e 2 Ja LA root S 43247 a4 BLIH 1 setup SCAF, 5% sudo sh /media/cdromO/setup,
FHoAth, Linux iz A# ] sh /media/cdrom0/setup.
cntech@0l@cntech®0l:~$ sudo sh /mediascdrom@/setup
Preparing to install COMSOL.
Extracting temporary COMSOL 1n tj11pr cumpunpnt_ in Jtmp/setup. 5545, ..
Archive: _mpdld_cdrumn arch At 1 153

inflating: /tmp/setup.35545/
Archive: /mediascdrom@/archi

1nT1jt1nq
Archive: /mediay cdrumn archi A1 1s:

iﬂflatlng. Stmpssetup. 5545/ vm/ T1 tar

Launching COMSOL installer,

oI 7 FT B EI A R 162, . umount /media/cdrom0, AR 5 B H 62
B2 5
Bk P, A New Installation #E7 223,

b

Language: lEninsh -

0 New Installation
o ! Make a new COMSOL 2.3 installation.

X Add/Remove Features

LN E’ Change which featuras are installed or repair installation.
=3

Change License
Change license and add/remowe featuras.

s | Uninstall COMSOL 3.3

I
e Femowe COMSOL 3.3 from this computer.
| YWiew install. pdf Cancel |

EGE—% P RS Lk: 400888 5100  kdE: www.CnTech.com.cn iS4 :info@cntech.com.cn
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-3
I S L (A F (0 ZF el B, 3641 accept the terms of the license agreement.

|2

Platforms  Features  Install  Finish

COMSOL AR Software License Agreement

CAREFULLY EEAD THE FOLLOWING TERMS AMD COMDITIONS ("TERMS") BEFORE INSTALLING

OF UsIMNG THE PEOGRAMS OF, DOCUMENTATION. INSTALLING OR USIMNG THE PROCRAMS MEANS
YOU HAYE ACCEPTED THE TERMS. |F YOU DO NOT ACZCEPT THEM, EETURM THE PROGREAMS |
AND RELATED MATERIAL UMUSED TO YOUR YENDOR FOR A EEFUMD.

1. License Grant. During the term of this License Agreement {"Agreement™,

(2| accept the terms of the license agreement

) | do nat accept the terms of the license agreement

-License information

License forrrat | License file -

License file | || Browse | | Chetk |

Mame: [entechoodl Company. [CnTech CoLid |

Wiew install. pof | < Back || Nt > | | Cancel |

SR JGHEAT License information [#ik$%:
1F license format #= HL £ £¢ License file.
it Browse. B, 8 License.dat SCAFH42, A8 FH & Ik 44 RN 28 ) B 24 FR 4% R S B i

U

BWGEEM Platforms  Features  Install  Finish

COMSOL AR Software License Agreement

CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS ('TERMS") BEFORE INSTALLING

OF, USING THE PROGRAMS OR DOCUMENTATION. INSTALLING OR USING THE PROGRAMS MEANS
YOU HAVE ACCEPTED THE TERMS. |F YOU DO MOT ACCEPT THEM, EETURM THE PROGRAMS
AMD RELATED MATERLAL UNUSED TO YOUR VENDOR FOR A REFUMD.

1. License Grant. Dwring the term of this License Agreement ("Agreement™,

@ | accept the terms of the license agreement

23 | do not accept the terms of the license agreement

~License information

License format; |License file -

License file:  [/home/crtechogd flicense.dat || Erowse...| | | Check

Mame: [cntech001 | Company [CrTech Coltd |

Wiew install. pdf | < Back || Mext = | | Cancel |

AEY—% PRS- Zk: 4008885100 Bk www.CnTech.com.cn  H4H :info@cntech.com.cn
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-%45‘5}

COoOMSOL
CcComMsS0OL INSTRLLER

COMSOL AR Software License Agreement

CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS ("TERMS") BEFORE INSTALLING
OR. USING THE PROGEAMS OR DOCUMENTATION, IMSTALLING OR USING THE PROGRAMS MEANS
YOU HAYE ACCEPTED THE TERMS. IF 7OU DO NOT ACCEPT THEM, RETURN THE PROGRAMS

AMD RELATED MATERIAL §

ig

Jhome/cntechO0 1 flicense. dat

Marme: |chtech0ol CrTech Ca,Ltd |

7E 5 A EEHE Y Username B[ 455 48 Ff] Comsol Multiphysics )7 44, 91 A v 22 2%
f{] cntech001.

-5 .
P25, 64 frcpu ] FHk a) 36T R R I

COMSOL 3.3 Installer

.9 -

COMSOL
COMSOL INSTARALLER

Flatforms

SEG % RS S 400 8885100 ik www.CnTech.com.cn  HE4H :info@cntech.com.cn
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-6 5.
TEFE LB PR DA B

Quick selection: Full installation

@ M4 COMIOL 2.3
@ @ 4= COMSOL Multiphysics

O ¥ MATLAR Interface
4 Movies
& ] 4 AC/DC Module
@ B 4 Acoustics Module
@ ] 9= CAD Import Module

@ v 9F Earth Science Module
&= [ 4k Heat Transfer Module
@ ] 4 MEMS Module

@ ] 9F RF Module

o COMS0L Multiphysics Document
gk COMSOL Multiphysics Models

@ [v] 4= Chernical Engineering Module

@ ] &k Structural Mechanics Module

E

@ [ 9 COMSOL Reaction Engineering Labh [

L]

A Browse. . i P2 IR A%

Destination folder:

|,fu5r,flncal,fcnm5|:||33| | Browse. ..

-] MATLAB interface

Feature description:

Space reguired: 25459 2 MB
Free disk space; £391.6 MB

mids Next £ F—25, o s Install $E47 408,

LG % RS 400 888 5100 ik www.CnTech.com.cn
- 15 -

HR4f :info@cntech.com.cn



G # B

CnTech

www.CnTech.com.cn

B R A
CnTech Co.,Ltd

Licenze

Quick selection: Full installation

@ @< COMSOL 3.3
@ [ 4 COMSOL Multipbrysics

4= COMSOL Multiphysics Dacument
4= COMSOL Multiphysics Models
O ¥ MATLAB Interface
4 Movies

@[] 4= AC/DC Module

@ [v] 4 Acoustics Module

@ [ 4= CAD Import Module

@ [¥] 4 Chemical Engineering Module

@ [#] 4= Earth Srience Module

@ [¥] 4= Heat Transfer Module

@ v] 4= MEMS Module

@ v] 4F RF Module

@ [v] 4k Structural Mechanics Module

9F COMSO0L Reaction Engineering

Lak
IIE

Destination folder:

|,fusrjlucalfcumsDIBB_EDpvl

|| Browse...

~[_] MATLAR interface

MATLAR installation folder:

|

Feature description:

Space required: 2549 2 ME
Free disk space: 4903.5 MB

Wiew install. pdf

< Back || Mext = |

| Cancel

License Platforms

=i

Common COMSOL Components
License Manager

Common Module Components
Chemical Engineering Module
Structural Mechanics Module
Earth Science Module

Heat Transfer Module

MEMS Module

COMS0L Reaction Engineering Lak
COMSOL Script Documentation
COMSOL Script

COMSOL Multiphysics

AC/DC Module

RF Module

Aroustics Module
signals and Systems Lab

Signals and Systems Lab Documentation
—C02 -

[4]

Wiew install. pdf

< Back: | |

Install |

| Cancel

A E G —% IS5 gk 400 888 5100

P4k www.CnTech.com.cn
-16-
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License  Platforms  Features EEEED

COMSOL 3.3 Installer

comsoL

-CD 1 -

Commuon COMSOL Components
License Manager

Commaon Module Components
Chernical Engineering Module
Structural Mechanics Module
Earth Science Module

Heat Transfer Module

MEMSE Module

COMS0L Beaction Engineering Lab
COME0L Script Documentation
COMEOL Script

COMS0L Multiphysics

AC/DC Madule

RF Module

Aroustics Module

Signals and Systems Lab

Signals and Systems Lab Documentation Installing ... Comemon COMSOL Compaonents

-cD 2 -

MULTIPHYSICS™

A finite-element based program for simulating
unlimited multiphysics and single-physics appli-
cations. It incorporates easy-to-use application
interfaces, complete control over meshing,
and powerful solvers.

4]

Detail: Uncompressing fl_glnx86_goo244isa ... (3%

Wi install. pdf

| < Back || Install | | Cancel

License Flatforms Features Install [EEHE

COMSOL 2.3 Installer

—_— 3

The installation of COMSOL 2.3 is finished.

The installation was successful.

Yiew Log

Click Finish to guit the installer.

Wiew install. pof |

SEG % RS S 400 8885100 ik www.CnTech.com.cn  HE4H :info@cntech.com.cn
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BT s WARSE R LU AT R AR K B
1t ~IDesktop/ SCAK BBt — AN SCAR LA, AN 7

[Desktop Entry] [Desltop Entryl

Encoding=UTF-8 Encoding=UTF-&

Name=Comsol Name=Comsol

Exec= 2:%Comsol 4 /7 s%/bin/comsol Exec=/usrflocal/comsol33/bin/comsol

Terminal=falze
H-MultipleArgs=false
Type=Application
Icon=mozilla-firefox png

Terminal=false
X-MultipleArgs=false
Type=Application

\con= AT X115 17 Categories=Application; Networlk;

Categories=Application;Network; GenericHame=

AL shlmard ik 5%, 75 W< LR R A R -

[T COMSOL

License error: -15.

Details

D Error: 9206
Cannot connect ta license server system. = = Detajls

Ol

at license.cpp, row 72, {Cannot connect to license server system.
The license server manager {dmagrc) has not been started wet,
the wrong port@host or license file is being used, or the
part or hostname in the license file has been changed.
Feature: COMS0LCUL
Server name:  cntecho0l
License path: jusrflocalfcomsolZ 3 flicense/flicense.dat
FLEXnet Licensing error:-15,570. System Error: 115 "Operation now in progress”
For further information, refer to the FLEXnet Licensing End User Guide,
available at "www. macrowvision. com™.)
at com.femlak. util. FILicense. hasFeatureiMative Method)
at com.femlak. util. FILicense. hasFeaturedourceFile: 1223
at com.femlakb. commands. LicenseCommand. evaldnServerisourceFile: 5 6)

[ »

-

& 51| Comsol 2225 3 £ 32 B i [T license/gInx86/rc.Im T £, 4 i A 2225 1 P4 Comsol 22 25
ft/usr/local/comsol33 HL [, HS4 i%re.Im 3 A5k /& /usr/local/comsol33/license/gInx86/rc.Im, 3L

A7 R Z AT IF, S HBR#bin/sh LLAR 1) FoAth Py 75 2 fete/re.local BLTHT . LTI

[tIFP=dir

o4 B FP = Comsol ‘%2 %% H 3% /license/gInx86 , 1l {1 FP = /usr/local/comsol33/license/gInx86 ,
MY USER =usernamet &tMYUSER=1{ ] Comsol ] F§ /" %, %l WIMYUSER=cntech001, {rf

N—

letc/rc.local X AF, iz4Tsh fetc/rc.local 2 # sudo sh /etc/rc.local(Ubuntu & %1), BLAE ] LLE4T

Comsol T

{usr/local/comsol33/license/ginx86/rc.Im 314

#/binfsh
#

# Start Comsol lmgr deamon

# Replace 'dir' with the FULL path to the glnx86 directory.
# Example: FP=fusrflocalfcomsol33flicense/glnxEs
FP=dir

# Replace 'username' with an actual user name
MY USER~=usernalne

if [ -x $FP/lmgrd ]; then
=1 $MYUSER -c "umask 022; $FP/lmgrd -c $FF/. /flicense. dat -1 /rarftmp/comsol3 3. log"
fi

A H S —% PRS2k 400 888 5100 M3k www.CnTech.com.cn  Hil4H :info@cntech.com.cn
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letc/rc.local LA

FER:

#/bin/sh -

#

# rec. local

#*

# This script is executed at the end of each multiuser runlevel.
# Malke sure that the script will "exit 0" on success or any other
# walue on error.

#*

# In order to enable or disable this script just change the execution
# bits.

#*

# By default this script does nothing.

# Start Comsel lmgr deamon

# Replace 'dir' with the FULL path to the glnx&86 directory.
# Example: FP=/usrflocalycomsol33/license/glnxsSs
FP=/usrflocalfcomsol33/licensefglnxs8s

# Replace asername' with an actual user name
MY UISER=cntechQOl

if [ -x $FPf/lmgrd 1; then
s $MYUSER - "umask 022; $FPflmgrd -c $FPR/. flicense. dat -1 frar/tmp/comsol3 3. log”
fi

exit O

1, SEITE M3 bRy AR/ R AT LA 8) Imgrd HEFE, &AM 4 ps—A| grep —i

Imgrd.

2, WS Imgrd HFEEA SN, HAE AN L license TN, BRI IRFE—
2, I HA A DL
* {EANL L ping APIHLAS 4 GE ping HAHLF ip thlil, 127.0.0.1 83 530 ip 147,
% 7EAHL L ping localhost fEf% ping HiAHL ip, 127.0.0.1.
K WERAHL 1718 sify A A N R A, A s L AR D0 A 4 netstat —a.

§24

Linux P 4% hix 2 2% 1t B

1) #WEETE

® Server THL &

® Client /s (B ANBRD
® License 3 ff

® COMSOL Multiphysics 2z 4

2) Mesaim DR,

Hi 55 45 i 22 20 R T) L I PR SR LRI 2228600 3R

3) Mimad B

B SCh DR i B a5 R 55 A i BE U REAT IE R, SR RS license.dat #% U1 14k & HIJ™

sibllas Lo
LR INTUNE-S2 Y2 e /A

GHEGE G MIAREAT LEE N, AR s T COMSOL Multiphysics, TRt ik £ %
W52 T 5. ARG RIS 283 T IR S i log S0ff. BHE S NE BRIE, HiiA& ) i &
BRI ENEE G H .

G — % P RS ek: 400 888 5100 ik www.CnTech.com.cn  HiB4f:info@cntech.com.cn
-19-



b {h ¥ B

it bR A

www.CnTech.com.cn CnTech Co.,Ltd

F_E 2D EEHEHR T
£—% EFREHWA
§ 1.1 FEF1H Main Interface

B3R S AL R fee B VA2, B EATIAER AL B8s (Model Navigator) Hix
FEMF N IR ELE, 2 B ahi i BB 1
MR 2D N AR B SR AE S

MMenmu bar MMain teolbar
T fuses ETHE# Axis seroll bars

SR

o CoRaECL M,y
His ESt Cptom Drew Physos Biesh gobe By
Drd& " | il L Ahs 4
TN o I

Model tree v t‘.' U- .
R |

|

Draw toolba;/" 619 4s e

EETE

@y

ITIRDUORGE 8 &
L

Model descripti(}]/
BRI

% 43 <4 A8 A8 H1 B3 & a1 Ba Y 1 THEY
Kiding TRTTARGIY Witk Jabel BEY -
ing fietin with babed 'E1"
ing sicele with Label -
Gy e ey 817 W

l:lm al E
?ﬁ r th labal 'CL%.
ST
Message log \Status bar Main axes area

EETFE TR EHX

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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§1.2 T E2% Toolbar

DS S IAE-1:-10Y

N'-‘L*' Open  Save Prmnt IrIoch Tree Cut Copy Paste Select
;E ITH R ATH BRIP4 S ANy AE

R;;;Emﬁgh Solver Manager Solve Restart

e .
Ad & gﬁégw

Tiutial IvLsh Eefine Selection

Solver Parameters Plot Parameters

R AT T i s B S
Zoon Out Zoon to Selection

ZTJJ* ﬁjﬂ@%’ ORI B iR i

PLLIPSw

F

|

ZoonIn Zoon Wmdow Zoon Extents
M MREREFTD FIEWEE OEFEIR L

Draw Mode Boundary Mode Mesh Mode Help

[N BHERN BRI %Elﬁjj

Pomt Mm\le Subdomain Mode Mode Postprocessmg

AR ERERCECEN Ja Ak IEAE T

G — % P RS ek: 400 888 5100 ik www.CnTech.com.cn  HiB4f:info@cntech.com.cn
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®_W XX File

SCAFSE AT AN T AR R B, A IGE R IR SO I U AL TR -
[ Mew... Chrl+H

Cpen Madel Library. ..
Cpen Component Library. ..

= Open... Chrl+0

& save CErl+5
Save As...

& Print... Ctrl+P
Generake Repart, .. Chrl+13

Model Properties. ..
Save Model Image

Reset Maodel. ..
Impoark k
Export b

add Component. ..

Merge Component. ..
Client/ServerMATLAE b
COMICL Soripk

Reaction Engineering Lab

Movie Player...

Exit

§2.1 BHrEk New

BTEE: JT AR by, LY

§ 2.2 FTFELEIE Open Model Library

ITTTARBEE . ST TP e h EAEAE 11

A H S —% PRS2k 400 888 5100 M3k www.CnTech.com.cn  Hil4H :info@cntech.com.cn
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odel Navagator [5_(|

Hew | Model Library |User Models | Open || Settings

_IModel Library -
G- COMSOL Multiphysics

=8 _|.°~CfII|: Module

B'"_J Electrical Components

w4 amplifier and inductor
w8 amplifier and inductor necircuit
<~ # bond wires to chip
@ papaeitor
w8 goil abowve plate
el
@ inductance
o inductor Description:
ol power inductor | |Helmholtz Coil
£ ] General Industrial Applications
_|Motors and Driwes & Helmholtz coil i= a parallel pair
_| Tutorial Maodels of identical cireunlar coils spaced
@_l Acoustics Module one radiuns apart and wound so that
;'Chemir_‘al Engineering Module = the cwrrent flows through both coils

in the same direction. This winding

results in a uniform magnetic field
between the coils with the primary
DShD“’ all files component parallel to the axes of
- the two coils.
[y s

[ ox || camcel || Help

§ 2.3 FTIT4AME Open Component Library

ITITEAERE: FTIFANTIE 4L

Hodel Navigator &
Multiphysies | Component Library | Uzer Compornents

_| Component Library
heating dewice

1pdl9 heat =sink
nl9 heat sink

=1519 heat sink
ubl9 heat =ink

ituui

Deseription:
Heat Sink 1pdld

Model of the cooling characteristics
of the 1pdl9 aluminum heat =zink from
#lpha Company Ltd in Japan. The
model studies the heating resistance
under different flow rates of air
uzing z semi-empirical formula for

the heat transfer coefficient at the
Library Roat. .. surface of the dewice.

[ #aad | [ Meree.. ][ concer |[ Heip |

L ES—% P RS S 400888 5100 Mk www.CnTech.com.cn 4 :info@cntech.com.cn
-23-



b {h ¥ B

it bR A

www.CnTech.com.cn CnTech Co.,Ltd

§ 2.4 FTJT Open

THF: BN LR R
§25 {RFF Save
RIF: AR
§2.6 F#FA Save As
AR 15— MR T AR
§ 2.7 ¥TEN Print
FTEN: ATEPRRY
§2.8 AR Generate Report

ARG AR NTEAN U BB I N G, LRI MPRLRI I 5 5 S R S
o7& Format H sz e A2 i 5 A% 20 AFI %425 76 Contents HHaZE BE4R 25 A0 5 MR LEE 7
x

Format I Contents I

Output format: IHTML LI

File name:

IC: YCOMSOL34 vmodel s ACDC_ModulehElectrical Componen Browse. .. |

r Open browser auntomaticallsy

Faper format

" pa

 Letter

Generate (1] 4 Cancel Help

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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Generate Report [2'

Format | Contents |

[N iInclude default walues

Template: | Full hd

Contents:

""" D Title — Inductor in an Amplifier Circuit
""" D Table of Contents

""" [l madel Properties Tlawn
""" D Constants

""" D zlobal Expreszions
""" D Geometry

- D Geoml B Dezelect A1l
""" D Materials/Coefficients Library

""" Cross—Section Library

""" Coordinate Systems

----- ODE Settings

""" D Integration Coupling YWariables 3

|

il

Ir

Selact A1l

Show empty sections

| Gemerate || 0K || Camcel || Help

§2.9 A EM: Model Properties

BAgE M T UAS ORI RR, FRAIIASE, B B 34T ik

X)

Nodel Properties

Model name: |Induu:tu:ur in an Amplifier Circuitl
Author: [COMSOL |
Company: COMSOL |
Department: | |
Reference: Copyright (z) 1994-2006 by COMSO

EL: |www. comsol. com | Launch

Creation date: Auz 22, Z006 9:41:30 FM
Saved date: Augz 28, 2006 S5:05:29 FM
Saved in wersienm: COMSOL 3. 35.0. 401

Saved by licensze: 101B5E1

Save Dafault Values ]

| ok || cancer || Help

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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§2.10 RAFHEAIES Save Model Image

RAFERIEIR: DAL S, R AR AL T ml AL
§2.11 EEKE Reset Model

HERR: WHRCAU S B R M RLEE R, DA AT 5
§2.12 | A Import

FEM 4514 FEM Structure:4t8 Script H B8 4514 &2 A 2] COMSOL Multifhysics
JUfAIF 4 Geometry Objects: 3£ B 5 A LA 248K, 8 Script H ) LT X 53RN
| COMSOL Multifhysics

Import Geometry Objects

eometry objects in workspace

Co1l [2D =zolid object] L
C02 [20 selid ebject]
C03 [2D solid object]
vl [Rectangle =olid object]

| ok || cencel || mep |

Sk B 348 #) CAD #%! CAD Data From File: 5 A\ CAD X ff:
MITHEB A MK Mesh From File: 5\ TV XI55 47 kS (R 70 S 42

§2.13 FH Export

PLfem’ i) FEM 451 FEM Structure as ‘fem’: it B fem 7<) FEM 544, EBIAYSL
PH s 2 Script b, B AT AT Y . AR BN A S

FEM Z#) FEM Structure: %l FEM 2544 2] Script, 7] LUMHZ 45 BT Ay 44

JLFTX5 Geometry Objects: % HiAS 2 i (R4 R LR % 31 Script, JUATA 511 44 FR Al
AJ{E Script HhA

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
- 26 -



| 6 # B

CnTech

www.CnTech.com.cn

B R A
CnTech Co.,Ltd

Select geometry objects:

Export Geometry Objects r5_(|

Coz
ol

W

| ok

|| camesr || melp |

JUAT S5 33 #F Geometry Objects To File: iy HAE 7R i (T2 ) LART X 5 31 3L 1
A3H JLAT B34 Analyzed Geometry To File: % #k 23 #rask (1) JLART % 52 31 S0
P& 22301 Mesh To File: 5t kA% SCPF,  wTLLZ mphbin H1 mphtxt 4% X

Bl% Image: ‘FHAATIEIS, wTLLS A7 K & K

Output format

©Bitnap graphics O Vector graphics

Size
Tnits:

Width:
Height:

Rendering options

[#] antialiazing

Fixels b

400
[alala]

IIL
00 |00

DInclude only plet

[#] Include colorbars and legends

ﬁ.utom&tic axis tick marks

[ Thin zrid lines

Font scale
@Auto
(::' Belatiwe zcale:

O Absolute scale:

Line scale
@Auto
O Relatiwe zcale:

(::' Abszolute zcale:

Image rendering information

Image =ize; 1400 = 1000
Size on sereen: 383 x BOO
Global =cale: 1. 444785
Font scale: 1. 444785
Line scale: 1. 444785

[ Freview ] [ Export. .. ] [ Close ] [ Help ]

JE b FEE PR Postprocessing Data: 1 LA H -3k, 1 5 R fi BT 45 R, 78 Export to
file ZwH HE ST A A7 i B 10 SO A4 RS AT n LUFZ Y slfan il , R n] DA3 AR bR AT B Bl 25 i AR

PRICPFRH o

Ae[R%—% ' IH% Hk: 400 888 5100

-27 -
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Export Postproceszing Data rs_(|

General |Su'bdomain Boundary || Foint

Export data from Solution to use Selution at angle (phase):

O Boundaries

'C}Points |

| >

b

Export to file: | |

Format of exported data:

Hodes, elements, data V|

D'ﬁ'rite script that creates postprocessing data

[ ok || cemcal || Mpsly || Help |

Ezport Postproceszing Data &|

General | Subdomain | Boundary | Foint

Expreszzion to export

Fredefined quantities: |F||ag:netic flux density, norm V|

Expression: |normB_emqa | D Smooth
Tnit: | T w |
Location

@Hode points for Lagrange elements of order:

I

() Regular grid

D Coordinates from file: | Browse. ..

Regular grid specification

T | |
o]

| ok || cemeat || spply || Hep |

L HT B FEHAE Current Plot: i H S BT BEAR B (1) txt SCfF, &0 “T5 a0, oo, Hdis”
Mo, B “Abr. Bdis” K, BT Postprocessing Data X i HE o 5 5 5 E A% X

Simulink %4 Simulink Model: E 47 5 X\ 3] Simulink A

State-Space 155 State-Space Model: ¥ State-Space 57! £ A 3] MATLAB

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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§2.14 H&hn4H44 Add Component

WA AR R R AL

% Add Component

D

e

F_LffE

FRITA

Look in: |E|Component_Library

@ heating dewvice
4] 1pdl9_heat_sink

48] 51519_heat_sink
48] ub19_heat_sink

Description:

Heat Sink nl9 fad

Model of the cooling B
characterizsties of the nl9
aluminum heat =inl from Alpha b

Freview

File pname: | nl9_heat_sink mph

[ T

Files of type: |CD|'|'ISDL Multiphysics Model File (k. mph; * £1) v|

Canecel

§2.15 & IFHMH Merge Component

EIAM: TR APEAB b R ALEEF

‘r Herge Component

o

HEITRII

=

HH

T,

kAW
R R

e

L <iRE

Look in: |E|Component_l.i'brary

@ heating dewice
48] 1pd19_heat_sink
48] n19_heat_sink
48] =1519_heat_sink
'ﬂ ubl9_heat_sink

Description:
Heat Sink ubl9 ~

Madel of the cooling B
characteriztics of the ubld
aluminam heat sink from Alpha b

Preview

File pame: | ubl9_heat_ sink mph

||

Merge. .. ]

Files of type: |CDI'|'ISEIL Multiphysics Model File (. mph; #. £1] v|

Cancel

LG % RS EL . 400 888 5100 M4k www.CnTech.com.cn
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§2.16 HFH USRS 3/MATLAB Client/Server/MATLAB

AP ol AR G5 BRIMATLAB:  JERH] 7 s A 55 i, Bli%4 MATLAB

Connect To Server

Server settings Login

Server name: I:I User name: |Dwner |
Server port: I:I Password: | |

|:| Remember password

| ok || cencal |

§2.17 COMSOL A 4T# COMSOL Script

COMSOL MIAPATES: F1IF —TF & T H — AT 4%

§2.18 JxM TFESLE = Reacting Engineering Lab

RN TARSER R fTIT SN LRSI %

§2.19 HEIRBES Movie Player

C:N- 2191 € PR ADIR N Zi0)1 €

§2.20 iBH Exit

. B AR

[mda Chrl+Z
i — o . Redao Chrl+Y
FZ=W GEEXE Edit
X cut Chrl+
o e 523 oy Zhrl+C
ki3 0 LA P = copy
R Paste Chel+
> Clear Delete

§ 3.1 #%4 Undo

Emply Clipboard

WA WU bR Select Al Chrl+a

Deselect all kD

L H G % RS E . 4008885100 4k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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§3.2 Eff Redo

A A 1B AT

§3.3 EYYJ Cut

BIY): Bl i B 2 R A7k

§3.4 £l Copy

il SO EIE. Wi, PDE REEGRIIRSBIE A7k

§ 3.5 ALk Paste

KM TR IR A 2 2 A 70 v

§ 3.6 7&K Clear

TRER: THERPTIEN B R BN 7

§ 3.7 FEZ L EHE M Empty Clipboard

BASREAR: AT P

§ 3.8 4% Select All

Eik: WEIHNE

§3.9 x4k Deselect All

IRl i B RE BT A BT B RE I 5

A H S —% PRS2k 400 888 5100 M3k www.CnTech.com.cn  Hil4H :info@cntech.com.cn
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% WH  HEIEKE Options
§4.1 H/¥E pHBEE Axes/Grid Settings

BHR ARE: WE xy AFRIGTEHE, BIhn x(-5~5). y(-6~6); B E RS S 1] E] b, L]
DL i P X A 58t R S iR A bR, e S8 x=0.5 A1 1.5, y=0.7 FTLEM) A

Axez/Grid Settings [g| AxesfGrid Settings rg|
AXiSlGrid AxislG'rid|
[¥] Axi=s equal [] dute Vizible [v]Labels
x—y limits z limits x—y grid T grid
x min: [“] hmte ® spacing [“] bt
% max: B Extra x: 2 ]
yoar o Extra v:
I 0K l ’ Cancel ] ’ Apply ] ’ Help I 1] ] [ Cancel ] [ hpply ] [ Help ]

§ 4.2 BEFHLFFS Update Symbols

EHAFT: WOHATS (R BRI KGR, ST A2, M BB 4R
Frid

§ 4.3 H# Constants

HEHC WHBH AR, n] DS BON 735 DU (8 PR A7 BN 2

‘r Constants

|

Hame Expression Yalue Dezcription

|M a5 Za—B Minimuam waist of laser beam (m)

lambdal|l. 0Re—& 1. 0Be-B [Wawe length of laser heam (m)

ED Fed 30000 [Pealk electric field (Wim)

zl pi*w0 2/ lambdald [1.185. .. [Feak electric field (m)

1 Z4piflambdal 5.927. .. [Wawve romber [1/m)

t0 7. Ge—14 Z.S5e-14 [Time delay of pulse (5]

dt le-14 1e-14 |Characteristic time of pulse (=)

dll le-1T 1e—17 Matrix element for Znd generation (FFV)
a

= E DK l’ Cancel ][ Apply ][ Help

LG % RS EL . 400 888 5100 M4k www.CnTech.com.cn
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§ 4.4 Fix3L Expression

2 JRFRIE Global Expressions: & M AEZE T )L JZ (Geom level) A H (148 Kk 5K

brERIE Scalar Expressions: & XAXGEZE 27T LA )2 (Geom level) 4 H 1AL &3
153

‘r Scalar Expressions

Hame Expreszzion Tmat Description
wlksqrt (1+ (zf =017 2] E -
eta atan (z/z0)
R ok (14 (z0/ ) "2) 1/m
0 1/sqrt (epsilond_rfwe¥mul_rfwe) mis
omegall Zdpikcl/lambdal mf s
Ephi_out |-Aphi_outt
W
']
L= E [ 0K ] [ Cancal ] [ Apply ] [ Help

T xR Subdomain Expressions: & X 7 F AR Lk R

B 5%, Boundary Expressions: & SR FRAR B RIAR

AFIER Edge Expressions: & i AR R IE

mFEIER Point Expressions: & X F{AR B E A

N ER MR FZRIE R Interior Mesh Boundary Expressions: & XN 8 RIA% 4 AL 1 (138 5
Fik

§45 B4r#E-&4E Integration Coupling Variables

BUMBAAER: (5 /MU A (04 U5, (5 7T LU P 94 5 0k
A FIREL, It A AR FIRRES S 10 2D IR LA 1 3
{PBs area = [[10Q, FHEIIIHAS 5 1 1 2D KT

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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Subdomain Integration ¥ariables [?|

Source |Destination|
Subdomain selection Hame Brmerfian Tategretion eviar Global destination
M ... | 4 o A
= =3
[]
[]
[]
[v]
[]
[]
[]
v g
W
DSeler_‘t by group 3 w
I 0K l [ Cancel ] [ Apply ] [ Help

FAr & Subdomain Variables: 7£i% & F) 73k bt 18 X F 5
1575 & Boundary Variables: 7536 5 (il A ik XA
BA5 & Point Variables: 7E%E & 1 & xR IA XA 4

§ 4.6 hr{hRE&2 & Exptrusion Coupling Variables

PR SRR R U DI RN B H s, Y A H R s RO ] I e,
AT R o 9 110 S ) 24 5 b0 T vt (R Ik, RS2 30 i 81 B g AR X, R
530 BB AR BT E o Pm AN H s (A AT P b AR SR AR e

W U Gpimen Crms Pleeoe ek dnle Cesipewaey e el
CHARSY: i@l Ade dd=0 @ ARF Vaiea St

M Erisem e on s e, e spmm
st

s [T
= Bl . i 1] i
T i ! ™
L il o |
|
- e, al
i . | Th
a 1
.14 e, |
- a1 4
L, 1 <k
“HL |
| I .

S BRLIENTTEY

IFFEEE EM + v @ Fund

e L e
Badm’ b Seeilibd (U Zobeedlm Gl Dhll 1T
| tamiem wiams il w

LM LT AL T i
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51728 Boundary Variables: il 5 b I({E
BB Point Variables: 7/ 5 FI\{E

§4.7 WRETRESZSE Projection Coupling Variables

BN ARG RE: WSS AR SR AR N o540 58 RIA A — RN M, &
HOEVACwta N SR NP A bV et (PN AL VA RVTER I

FIAE & Subdomain Variables: KA1k P 1) S 45 4 A8

115125 & Boundary Variables: SRfi#il Fi it Wb JE 448 &

§ 4.8 —F( & 1dentity Conditions

— &AM AR LD RAEA R LT (Geom) "RIN, 4 TAEA RS GEE TEARAH
[, FEASAABBRALEARED Z (A MRS VLS, PR, IS AfE. Bl R RnsE
S S BUDFAAT R A MRS JLAT (Geom) R FIIA S 4 43L& ¢ LT 4 (Geomd4)
LS 14 YR ¢ Ak

Identity Boundary Conditions &|
Source |Destination
Eoundary zelection . .
Expresz=ion Constraint nams

.
1 = ipconstrl ”~
o =
3
S
-]

w

b
Select b
D sheet By grenp D‘i’ector element constraint
[0):4 ] ’ Cancel l [ Rpply ] ’ Help
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Identity Boundary Conditions f5_<|

Source | Destination |

Boundary selection

D Use selected boundaries as destination
10 R

I:l 1 - Expression: |c |
D 17 Constraint orderilz |
[13

[11s .
[11s v

I:l Select by group

| ok || camcar || apply || Help

— 30 N 444 1dentity Subdomains Conditions: -3 [i] 4 F] — #5414
— 30 444 1dentity Boundary Conditions: 3 2 [al4fi F— 844
—F 4 Identity Point Conditions: 52 )4 — &4

§ 4.9 A 5HEEASE Boundary Distance Variables
AFBEEARR: TR, TR A ) e
§4.10 B% Functions
B RYE A RO R B, € ST BN ZE R B R T R e A

9 mm RN ZE RS

Function name: |mm |

() Analytic

O Piecewise analytic

@ Interpolation

Use data from: |Tahle V|

[ ok || camca
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Functions r>__<|

Defined functions Function definition
PO 5| i nee |
Interpolation method: |Pieceuise cubie v|
Extrapolation methed: |Interpolation function V|
Value outside range: | |

x fix)
Ead
w
*
New. .. | l Delete
0K ][ Cancel ] [ Apply ] [ Help ]

§4.11 MAFRZYE Coordinate Systems

APRRGE: 5 N R AR, WU EAMAAAR R, ] DU AE AR AR R

Coordinate System Settings &|

Defined systems Coordinate system definition

L g
N ~ | Okotats x-eis
ha

|

O x-axiz direction wactor

[

@ Cylindrical coordinate swstem

¥ coordinate of origin:

Hew. .. ][ Delats ]

Il

T coordinate of origin:

| ok || cancer || apply |

§ 4.12 MEHAREEIEE Material/Coefficents Library

OB Z BB : MR R S KRR AR AR, thrl LA 2 S22k
PER B AR IR SRR B e ] LIS CAAAE AT RS IR .
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Haterial=s/Coefficients

Materials

<

~5iC (BH)

- 31304

- 5102

- Zol
HBoresilicate
- FOLYMERS
~Hylon

- FMMA
~FPalyimide
 olyihene
- FTFE
[FLibrary 4 (D:A\COMSOL33hdata' ™

T

|

| »

[

Hew ] [ Delete

[ Gy

Fazte

[

#dd Library. ..

Library

Material properties

Hame: |FPolythene

Elastic | Electric| Fluid| Piezoelectric Thermal| Ml |

Quantity Value,Expres=zion Description
C 1300 |]'[eat capacl ty ~
Co1 |Model parameter. .. E|
C10 Model parameter... ||
I Diffusion coeff. ..
Delaztic?D Elazticity matrix
Delastic3D Elasticity matrix
E 1e8 Toung = modulus
ETizo Isotropic tange. ..
ETkin Eirnematic tange. ..
Ex Toung' = modulus
Ex Toung' = modulus
Ez Toung' = modulus A

I:‘ Hide empty propertiaes

Functions. ..

)i

| [ comcel || apply || el

]

§ 4.13 R EE Cross-Section Library

BRI AdE R SR A B, LB NE, A B — R SRR
JETE. M AT CAREATHT . MIER . #5 DURTREG S5 804, B n DLE CAFE AR A IR o

Cross—5ection Library

Cross sections

= HE# Beams
- HEA 120
- HEA 140
- HEA 160
- HEA 180
- HEA 200
- HEA 220
- HEA 240
- HEA ZB0
- HEA 260
- HEA 300
- HEA 320
- HEA 340
- HEA 360
- HEA 400

[

Dlelete

I

)

Paste

[ Cowr

[ T ATy, o

Cross—section properties

X]

Hame: |[HEA 100

AL |
HQuantity Value/Expreszzion Description

s 21, 2%1E-4[m" 2] Cross section area | #
Tyy 249, 0%1E-8[m 4] Area moment of .. 0
Izz 134, 0%1E-8[m"4] Area moment of ...

T S. 2847 e—005[m" 4] Torszional constant
haightsy 100%1E-3[m] Section height, ...
heightz 9641E-3[m] Section height, ...

D Hide undefined properties

Functions. ..

Flat

0K

) Comen J Comr
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§4.14 BIREFEE Visualization/Selection Settings

BonEFERE: WU Bos 34T BE

Y¥izualization/Selection Setting= E'
Labels Render Highlight Draw mode selection
[4] Geametry labels [ vertex [ vertex O Select all overlapping
D‘i’ertex labels Edge Edge lE}'Select smallest
DEdge labels DFace Face
DSubd-:nmain label= |:| Mesh

Symbol scale factors [¥] Show direction arrows

Vertex: Visualization mesh:

Edze:

Face:

| ok || cemeel || Meply || Help

§4.15 WMFH )L View Geometries

MEJUAT: i RAE i R A AE AN LT (Geom) T AZERGE K1 JLAT (Geom) HL
(Rl SR LT B . e AR TS K Geom HFE Geom2 H I JE

Yiew Geometries

Vizible zeometries: 0k

GeomZ (2D
Geom3 (30) Cancel
Feomd (30

Apply

Help

il

§4.16 JBK Zoom

R Zoom In: X H AR

48/ Zoom Out: i HH L4/

JBCKZEE O Zoom Window: UK 2 3 5 i 1

TR IE RE #93 Zoon to Selection: AH L I i L BOK i% e 7
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& OB Zoom Extents: &340 ] T L1470 50K

§ 4.17 BaJK Suppress

5V SRS SR

Suppress Geometry Objects §|

Object selection:

[ Select Current Suppression ]

ol [ Inwvert Suppression ]

[ Suppress Hone ]

W

[ ox ][ camcel || apply || Hep |

Ka 58 LT % Suppress Geometry Objects: Fa ik & ity ) LA 4 %
ME LA B FI8 Suppress subdomains: B ik 5 (1715
Kl A Suppress Boundaies: [ ik 5 (114 5t

§4.18 #5% Lables

B U %452 Show Geometry Object Labels: 7F%: EI#E T, ik min] LLE 3
JUART RS2 [ 44

7R S AR%E Show Vertex Labels: 75 AR T, 25 1850 o] LG BT U9 5

BRAR%E Show Edge Labels: /&4 FBS, i i 5 n] LUE 21 BT 14 1) 4 5

BREAR% Show Subdomain Labels: 75T N, e & Iin] LUE B HTH F3801

%5
§4.19 SH¥E Preferences

SHFRE: X B o] DX RGEUAT I E General 328 Al LISSHAAE S HEAT 2 il PR

T PR 5 A5
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Preferences

General |Modeling Vigualization| Axisf/Grid| Fostprocessing

1]

Show extended edit fieldd

Cancel

Show tooltips

Dpen Madel Hawigator on startup Apply
Help

Maximum romber of mesh undo =teps:

Web browser: |iex1:-lore |

Language: |Eng1i =h L |

el B

I:‘ Lag to file

Model Tree

I:‘Show Madel Tree
Remember size

I:‘ Show icons

Modeling Fr&& & uf LUK 4 i« AR G0 LA il A AT B0 0E

Ereferences

General éMDdElln | Visnalization| Axis/Grid| Postprocessing

0K
Model M-£ile/FEM export
DInclude default walues
[¥] Shrink eoefficients
Ui to
Defanlt unit system: |[SI w

Show units
Sh-:-w expected units

D Highlight unexpected units

Paste geometry objects using dialoeg bex

Show equations
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Visualization #325 F nJ LS RCRY 1) B os8E4T % 5

Preferences

General Modeling|§1"r151-191113t10n§|ﬁ.xistrid Fostprocessing

el B

Render Highlight Symbols

|:| Vertex D Vertex Show: |Eurr ent domain type % Cancel
Edze Edze [] hutomatically update Apply
[ Face [¥] Face Camera Halp
oy D Mawe az box

Geometr}' labels Group names

3D graphics
D‘i’ertex labels Grnup style Renderear:
DEdge labels Pair colors Polyzon offset:
I:lFar_'e labels Ilirer_'tic-n arr awe Line width:
[ Subdomain labels [Jantisliasing

[#]Create graphics on first use

Automaticall}' togzle mesh rendering

Axis/Grid FR%5 T AT LISl 1) T 34T B,

Preferences

General | Modeling | Visualizatien |J5'X1 =fGri

Fostprocessing
[1):4
Axis
[] Show axi= (300
[]Show bex [30)

[#] Show coordinate system (3D)

Grid
[#] Show =rid

Show labels
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Postprocessing K25 AJ LA 45 B ok T % E

Preferences

el B

Postprocessing

[Imake rough plots Cancel
[IDizplay rumerical results in full precizion Apply
Cop}' probe plots to separate figure window when solwer has finished Help
Flots when opening models: Az sawved v

§5.1 Zf#IX4% Draw Objects

YEF/1J5 7% Rectangle /Square: i Rectangle /Square, % 5 o i & T ELA% o (g bRpi g, o
1] P& DX 30t S R T B i AR, AR AR BUbR 2B, 35N BUPR T LA il — M o 12 4E W
PrAveE, sl bs, TR RAEIETT B . #2443 Shift 8, it Rectangle /Square, W LI #%
i 1! Rectangle X {5 HE

5177 (H.0r)Rectangle/Square(Centered): st Rectangle/Square(Centered), 5§ i i i
P EA bR e, i ] X e s AR T PO A, F AR BbR A, M s BbR T A
Dl NHE o F2 AT bR AT BE, 330 s, nf LA IE DT T o 4% 4T Shift 8, mili Rectangle
ISquare(Centered), 1] LAE #3 H Rectangle % 1 AE .

WEE/E Ellipse/Circle: 55 Ellipse/Circle, oY i i B T A% [ Pebbe, 75 im B [X 45
16 5E W B (R AR TR A8 s (R AR, 42T PR A B, 4630 BB AT LM 1R AN DIRE T (1) 1 R
A1 o AT bR AR, SN AR, FTLUONE BN T T B M mAsE . 424T Shift §, sl
Ellipse/Circle, ] LLE 5 H Ellipse XJ 1 HE .
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MR/ [E (40 Ellipse/Circle(Centered):  fitli Ellipse/Circle(Centered), B sk o i & 1T 24
O PREERE, A ] DX S A1 oL AR AR, AT R A B, 3N BRPR AT DL ] o2
A R . AT bR AR, B AR, R RN O A B . 4% AE Shift B, s
Ellipse/Circle(Centered), nJ LLE#:3 H Ellipse X 1HHE .
R Point: gidi Point, B pidy i & TR R PREERE, 7EARAR-T T, 3 R AR AR AL
B, Rl WERAARE, W% Rl $AT Shift, iz I Point BNTEAE,  FA S AARR

2% Line: siliJF4a. 45K, WHeaihifst, wLISR—4HE%
IR IIZEIR B2k 2nd Degree Bezier Curve: fidiJFih. WA, 45K, 92 R Kbk
=R L ZE/R 2% 3rd Degree Bezier Curve: i JFah. W], 45, 1528 =k D2k

§5.2 RFEEXTH Specify Objects

557 Rectangle: izl Rectangle [¥I% 1 HE

Eectangle b—('
Size Rotation angle
¢ B ] Gegeans
Height:
Fosition

Baze: Style: |S-:nli-:1 V|
ki 0 | Hamer R |
vooo0 ]

| ok || cancer || seply || Hep |

IEJ5 % Square: i Square, AJ LAE$E5H Square X% HE
Sguare E'

Size Eotation angle
Width: o [0 | (degrees)
Fosition

Base: Style: |S-:-lid V|
x| Hame: [smt |
oo ]

| ok || camcat || ey || Her |
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ME[E Ellipse: sithi Ellipse, 7T LA Ellipse X iHAE

Ellipse

Eotation angle

o El [degrees)

Size
h-=zemlaxes:

E-zemiaxes:

[

X

Fazition
Base: Center b d Style:
e Hame:
¥

I 0K l [ Cancel ] I Apply l [ Help

]

B Circle: i Circle, nJLLEFE#H Circle Xf G HE

Circle

Size Eotation angle

Radius: o El (degreeas]

Fo=zition

X)

Baze:

Selid b

w0 | Hamer [

O T

[ DE ] [ Cancel ] ’ Apply l [ Help
R Point: AL H Point (145 AE
I:u.:unlrdinates |
Y:l | [ Cancel ]
Hame: [PT1 hpply |
£k Line: piaiiZdglsf Line frXf 1 HE

Line |

(%)

Coordinates _
0K

x | |

¥ | | [ Cancel

Style: |P|:-13r1ine v| hpply

Hame: B | Help
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§5.3 XI5 Object properties

XSG EME: e NS, X g e P Object Properties Y& HE, ] LAXTZ )L
A G TR IEATAE S B J LRI G ] LLs A [ (456 1 A

Rectangle r$_(|

Size Rotation angle

width: (WORI | o [0 | (degrees)
Height: 5. 0E-6

Fozitien

Baze: Center W | Style: Solid W
x: Hame: |B3

y:

I ) l [ Cancel ] [ Apply ] [ Help ]

§ 5.4 JLfaJE1 Geometric properties

JUA B E: 1k — AL, {E Geometric properties X i AE B 57 J LA X % IR TR

K RARBREE
Geometric Properties [s__<|

Foint =zelection Foint properties

Subdomain | Boundary

A Coordinates:
w 0.2
¥ —0.4

Felp

§55 BB A% Create Composite Object

BV E AN - Create Composite Objectsi i HE 1 nJ LSS AR AR EA T AT /R A,
G LN G T Dol i i AN A RS R, +, —, RIXFRIREIfunion, 2
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difference 1% Xintersection. B & o i B T HA b (R PB4t v i A2 6 TG AE

Create Composite Object

Object type

Shorteouts

0
Canceal
O v
i Apply
O Points Selent A11

Help

Set formula:
4| [RZtRI+COL4RS

Object selection:

afddd].

Keep interior boundaries

"D Bepair

[Lozq

§5.6 ZBEXT4 Split Object

DEXG: ATLHE AU TSR B, AT B LN AT R
(RITHT S AT AT

§5.7 MERANERILF Delete Interior Boundaries

MER RARIA S AN D RE AT DU R — A drAS [ B4 RSy ) LA ot 2 1) P 3 ¢ 3

§ 5.8 f3I[E /{3 Fillet/Chamfer

130 B8] A /30 A8 A0 P AL AT Bl 7 A [ A 43 £

ssing Multiphysics Help

2l@lppFtnna 03

i

3 ]

mp )
= E 0.5
=

[ | oa
=7 Fillet/Chanfer
||| Vertex selection: Fillet/Chenfer properties
A =-qcoz ~ :
7| °2 _—y O Fillet

= [ o T
o, ) [
oo E Co3 [——1 *) Chamfer
= F SR [ | | Distance: 0.1 |
afz) 0 Y |

]

.Ct: E -0t \ i v

o

= X Cancel Aopl: Hel]
E% -0.2 ,[ H BICE H PPY” elp J
o ., "
B T -1 -1 -Da -0 07 -G -15 -04 -03 -0z -1 0 01 0z 03 04
VEE

Adding rectangle with label 'Rl'.
Adding solid with label 'CO1'.

~
w

Memory: (113 [/ 122)

0.1, 0
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§5.9 YJZk Tangent

PIgk: fEMSc gz In), sh 2 A i 2 Tal i)

~() Start ~ (%) End E
Edge |‘i’ertex " Cnnrdinate| Edge | Vertex " Cunrdinate|

%)

Cancel

~ E-C]c1 ~
— - Apply

Help

Parameter walue: I:l Parameter walue:

§5.10 5&HI4{L Coerce to

SEAK Solid:  HUEF P il 2k 50 Bl — AN T
fiZk Curve: [ omae i th 2
/2 Point: 8 2k aman s

§5.11 &% Modify

%1 Array: Xk e A sl B A PEHES RS %1, Displacement $5 32 x ATy J7 1] 11w
¥, Array size i€ x fl 'y 77 n [ BESI 5 H

Displacement _
0K

x|l

|1 [ Cancel ]

Brray =ize

x:

¥

B8 Mirror: %58 BEEAL NS, £E Mirror XPEEHER, 7€ Point on line A% A S R 5l 1)
HEYE &, F Normal vector H 4 AN FRERAE 132 ) ) 5, 26 X AR B IR) S3 — ) A i — AN 52 X %
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FHFEI LTS G o TR XRREIR: 5 R FRYE ) ) 5 2
Nirror E'

Feflection line
E: ¥
Foint on line: ||:| | ||:| |
Hormal wector: |1 | |I:I |
| ok || cemcal || Hep |

%3 Move: HIANZLV RGP RSLEE IR LT 5

lizplacement
E—|

x:

¥ IU—| [ Cancel ]

JiE#% Rotate: % A\ FEFe A1 AT RO s ARBR, e 38 52 1) ) LA 52
Eotate ['5_<|

Eotation angle
o [E:l (degrees)
Center point

EEBITBOK Scale:  RAKE— s by ptoxed JLARD0S Gadt AT s b i T 4

Scale factor -

H:

¥ |1 [ Cancel ]
Scale base point m
xio__ ]
o]

§5.12 ZE P E Work Plane Settings

LEFHEBE: LAEYV-HZE —NEHE 3D 2SI 2D -1 o A AR il LA {8
LR TEd T2 3D WA
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¥ork Plane Settings

Quick |Far_'e Parallel ” Edze Angle " Yertices " kdva_ncedl

[1)ig
Flane
Ony = ]
Orz « [
O v ]

Freview. ..

Worle plane (20 geometry): I:l add

§5.13 & A Embed

B A 2D JUAXS G nr Ll ddi A 21 3D LAY, $R NI 2D U X % 4F 3D JLA 45
U SRARFFE ) 2D JE k. Wl DAFE N S5 k6 5 sz ik

Eabed X

Objects to embed:

o1 ~
CZ
El
Col
W

Embed to zeometrsy:

[pecre |4
Embedded object name:
EME1 |

| ok [ cencel || el |

§5.14 Hif# Extrude

frfi: 2D LA S nl DOl RS 31 3D I Sefd, st n] s hrfm AL g, el
LA Al
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Extrude r}_(|
Objects to extrude: Extrusion parameters
C1 A Distanes: o I
2 Seale x: [
Bl
CE |
ool Dizplacement xx: I:l
Dizplacement %: I:l
W Twizt (degreez): I:l

Extrude t try: . .
ERERIE VD GRSy Keep cross—sectional boundaries

|Geom2 V|

Extruded object name:

[ExT1 |

| ok || cemcel |[ Help

§5.15 Jig#: Revolve

Jie#%: 2D TS HA R AT LR i 3D Sedd, tml DUjes% . 2k
Eevolwe &l

Objects to rewolwe: dngles of rewolution
C1 ‘: ol El (degrees]
Cz oE: (degrees)
E1

EE | :ooloion ai:

col

Foint on axis:

o

v

fxis direction through:

@Second point Oﬁ.ngle from x—axis

Revolwve to geometry:

Geom? - |

z: | E

Revolwved object name: _
:
[rEV1 [

[ ok ][ cemcel |[ Help

§5.16 ELX} Create Pairs

BN ARIRAE ARG, Dy 7R T A BT TR AIE, A A AR AL S
PiBtEES:, A QI 20, MR IEHE (BREERD W LR AN S B 3 AR
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Create Pairs x|
Object selection:
'
v
Lientity pair v

Fair txpe: |Identity pair %

Create imprints

D Eepair

g

§5.17 f#HZERC Use Assembly

fEFARRC: BT AR, BAF R B LR 7ok, T AR, e
ARG, FHERAAEINBIZ AN S e BTN B R] DL AN R A K R
TERF RN A I LT B, ol 5 JLAS & 0 A4 IR T o 2 AN () JLART X B A6 AT TR 19 JL Ao
(Geom) NI, HEMECEATREAEAN R 7> [a] A% ULAC, B EiEst,

§5.18 £ E#EK Draw Mode
BN AL EREUT, WA T I M R A A B
FNT X E Physics
§6.1 FIk¥E Subdomain Settings

T E: WA AR YR, WIEIRSEE, 76 PDE 2R 55 K 20 R %
€ PDE T FE &L
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Subdomain Settings — In—Plane TE Wawes (rfwe)

Equation

FHIFKE) - oflg®E =0, ¢_=2°, B_=1, 0 =0

T T

Subdemainz | Groups Phyzics | PML | Init | Element
Subdomain selection Material properties
1 A Library material: | V| [ Load. .. ]

3 Quantity ValuefBxpression WUnit Deseription

4 @Specif}' material properties in terms of refractive index

S

X n Refractive index
T

ti]

el

OSpecif}' material properties in terms of s B and O

B l:l Belative permittiwity
g3 T
a l:l =4m Electrical conductiwity
® [izotropic) I:l Belative permeability
DSelect by group

Act1ve fm ohfe Cmedm : {anisotrapic] ERelative permeability

[ ok [ cemcel || apply || elp

§ 6.2 IAF#E Boundary Settings

AFRE: 78 SO USRI 2 (0] LA I A 25, ] BLBEE J LA AR 2R Py % fil
I AL 55T AEANFRIREIAT, AR 57 m] BLOE SCANTR] B3 5 AT
Boundary Settings — In—Plane TE ¥Waves (rfwe) [z|

Equation

n X [V X Ez) - JkE_ = —jkil - k'nJEuzexp[—_ik'r:l

Boundaries | Groups Conditions Far-Field

Eoundary =zelection Boundary sources and constraints

- Boundary condition: Scattering boundary condition Vl

2 Ruantity ValuefExpression Unit Description

4 Sowrce field: [Electric fisld v|
E,. b | ¥in Rleetrie field
I 1 Wawe direction

b

Group

I:‘Select by group

I:‘Interior boundaries

ok | [ camcel | [ aeply | [ Help
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7 RF i, 3D Fufgdipe At RRis -1 [ S ¥ o A B . FJH Stratton-Chu 23X
A DA BT U . SRARZ G W e NI 37 A8 i, B S B A 4 1S M

Far—Field ¥ariables — TE Wawes (rfwe) [$€

Source | Deztination

Boundary selection )
¥ Hame Seurce boundaries

h: -

Symmetry planes:

I:‘z=|:l|

For each name abowe, COMSOL Multiphwysics generates three
variables for the wector components of the far electrical
field. For Cartesian destination geometries the wariables

|

T I

w

are generally called “namex’, "namey’ , and “namez’,
[Jselect by zroup and for awisymmetric geometries "mamer’, " mamephi’,
and " namez’ .

[u):4 ][ Cancel ][ Apply

§ 6.3 i Point Settings

RBE: BT M

Point Settings — In—FPlane TE Waves (rfwe)

Foints | Groups Coefficients |Color

Foint =zelection Current
A Quantity ValuefExpression Unit Description
IU |D n Current

—qmr_n.bIM-—A
i

b

D Select by group

ok || cencel || Apply || Help

§ 6.4 FRABAZE Scalar Variables

WEZE: FUNHBT, S2HEEHE, FRS U LG O Y b AR
. 1 LU{E Application Scalar Variables 51 HE 116 (X $645 &

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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Application Scalar ¥Wariabhles

Hame Expre=zsion Unit Desecription

epsilond_rfwefS. 85418751 Te-12  |Ffm Permittivity of wacuum

mul_rfwe Pkprkle=T HSm Permeability of wacuum

lambdal_rfwe le-B m Free =pace wawvelength

Eliz_riwe axp (—j*ld]_rfwe*xj'l—;fm Incident electric field, z component

Syncl'nr-:-nize equivalent wariables

0K || Cancel || dpply || Help

§ 6.5 B Properties

Tee 3 BT L B 5 B R0 T 5M BT
Application Node Properties E'

Properties

Default element type: Lagrange — Quadratic V|

Analysis type: ]'[:arm-:-ni o propagation

Field type: |TE waves V|

Specify wave using: |Free space wavelength ?|

Wealk constraints: |fo V|
| ok || cencel || Help |

§6.6 JHFEZRYE Equation System

TRERG: ARG, W LG P8 Sod AR PR FEik s widh&ft, &
B PAT IR E AR

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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1

=T B S

a
10

Subdomain selection

E3

b

I:‘ Select by group

Reset Equation

Vl-eWVEz - wBEz+ y) + afz+ B-VEz=f

Subdomain Settings — Equation System @

Equation

Coefficients |m|l Element ||E” Y¥ariables
FIE coefficients
Coefficient ValuefExpression Description
@ [ﬂ:l Diffusion coefficient
a l:l Absorption coefficient
f l:l Source term
e l:l Mazz coefficient
da l:l Damping/Mazs coeffieient
s Conservative flux conwection coeff.
B Convection coefficient
¥ Conservative flux source term

[

0K l[ Cancel ][ Apply ][ Help

T ¥ E Subdomain Settings: &M 1805 &2 5L
1 5% & Boundary Settings: 15504 A7 FE & 5L

1% %€ Edge Settings: &84 7 FE R %L
R SE Point Settings: &2 &7 FE R 3K

§6.7 &R Global Equations

EJRTTRE: BT H I TR B AT A B AN RS # h Z (KN ad o~ 3 F

% N7 A

Global Equations W

Equation: f£iu, ut, utt, t) =0

States | fesk]
Name f(u)  Equation £iu, ut, utt, t) Init (u) Init (ut) Description
z b L+E] ] 0 (]
[se]
R el For.e ]
| ok || cancaa || mppry || men |

0%z

ML, A

LG % RS EL . 400 888 5100 M4k www.CnTech.com.cn
- 56 -

HR4f :info@cntech.com.cn



| 6 # B

CnTech

O RH A ]

www.CnTech.com.cn CnTech Co.,Ltd

§ 6.8 IS Periodic Conditions

PR A XEIERA A, BB AR, JF SRR e, 8 R
WFGEAT o W SCAE IS A E X G AR Fp i e LA, ESource b BN A B4 ] JL IR 2 1T
{DESu: W

Periodic Boundary Conditions

Source |
Eoundary selection ) .
Expression Constraint name
PR ~ |
— A
2 =
3
w
w
Select b o
|:| ¥ e I:‘Vector element constraint
[ [1):4 l’ Cancel ]’ Apply ]’ Help

SR P Destination, ZEFEAE 4 H 13 1114 5

Periodic Boundary Conditions

Source | Destination | Source Vertices | Destination Vertices

Geometry: Constraint name:

Boundary selection

Use selected boundaries as destination

D ! a Expression: | |

0= =

Oz Constraint order2|2 |
W

I:‘ Select by group

[ ox ][ camcet || appry |[ a1y |

F4¢ )5 A idiSource Vertices 1 Destination Vertices, #& @ J5I0F1 H 15 2 0] (A8 . 19 201E 5%
FEPEIG DR B g TR, R ) T3 A ORI ) J LA AR FEAT IR s SRS AE H R S DX A 6 21 A
Y X A TR0 T ) A

JA R A 444 Periodic Boundary Conditions: 78 P/ & % 5& a0 5t 41

JEBAME 4 Periodic Point Conditions: 7E AN ik & E WPk AL 44

A AV AL S (8D Wk AR, 75 2 /ESolver Parameterstr, s
Advanced , 7ENull-space function HiZ$Sparse, #I|Hsparse null-space & %L
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§6.9 —F(XF Identity Pairs

—HO AR A EC K N, — SO R DUERAC T A B 2 AL AHIE, Gl AR AR
LS I B AR LR . — SO0 eI IURT H s P A XISk B, W AR i e H R s PR A1 A2
AT & o YR IIURT H R 50 4 AN DR RCIN Lk BE /N DS D g, ) DA 21 SE 4 11 5
{Eif#. FH]Create PairsXy 1hHER] £ —E0f. AR AN XS, SR A3 AR AT
T, HETBE S0,

B0 AT BRI A A i 5t (Bl MRS AR, #5245 Solver

Parameters #, fiidi Advanced , 7F Null-space function " i$% Sparse, Fff sparse null-space
PRI

— A F%F 1dentity Boundary Pairs: P2 A g — B0

— 3% Identity Edge Pairs: P54 iS00t

—Z A% Identity Point Pairs: P> Sk Rl SO0

§6.10 #ALXT Contact Pairs
Befiint: {ELEH 154 MEMS $5 5 31 45 K60 43 47 s i F
§6.11 SPICE Hi & %m%8%: SPICE Circuit Editor

H PR gniaas: K FEES I 2R oo 4 DL ODE A% & 1) JE U8 in %) COMSOL Multiphysics H,
SEHL L S 2 W I R
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SPICE netlist:
Vin 0 1 1V
Pl 0 Z 10k
B2 0 310k

LEND3

¥1 1 2 3 mph

.3UBCET mph a b ¢ COM30L: *

|:| Force AC analysis

SPI{ZE Circuit Editor 1

SEEwd T O 6 B

|:| Include model parameters

| ok || cemcal || help

§6.12 &% X Model Settings

BRI RE: Bk LB IR o0, TRERGIEALE

Hodel Settings

%]

Generate wariables

Equation wariables

Bou.ndary coupled equation wariables

DBou.ndary coupled shape wariables
Simplif}' eXPresslons

Geometry shape order: |Automatic

vl

Equation system form: |Coefficient V|

Base unit system: |SI v|
[ ok

| [ camcer || ppiy || Help |

§6.13 EFEHE Selection Mode

KRB R Subdomain Mode: 55 T 12 3251 0k Bk R el A X
B 7R, Boundary Mode: 5 i i 41 1k Bl S =,
A58 Edge Mode: A iz s vk Bl 2k

CnTech Co.,Ltd

LG % RS EL . 400 888 5100 M4k www.CnTech.com.cn
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FIER Point Mode: s i iZ %8 ik 5 A

%tV PRS- XE Mesh
§7.1 #IEEALKIH Initialize Mesh
WIZRAL NG 7T AT X e Xl Gy = A T2 W
§7.2 HLFIHE Refine Mesh
ARG AE AT X A 4] = T8 A%
§7.3 BHEMESH Free Mesh Parameters

B HMASE BOEESI =M (2D) s VY4 (3D) M ks A B % 1) 2 %

Free Nezsh Parameters E]

Global |Subdomain Boundary | Foint | Adwanced K

Cancel

{:}Predefined mesh sizes: |

Apply

Maximum element =ize:

=
]
[0}
&
(=]
3
E]
[
[0}
=
[0}
B
H
L

Help
Maximum element =ize scaling factor:

Element growth rate:
Mesh curvature factor:

Mesh curvature cutoff:

= ==
o

Resolution of narrow regions:
Dptimize quality

Refinement method: |Regular +

[ Reszet to Defaults ] [ Eemesh ]

1. Global B [f & 5 #4570 RS R IT 70 AT I 2
Predefined mesh sizes k£ MRS S, RS R SH4 4 extremely fine, extra fine,
finer, fine, normal, coarse, coarser, extra coarse, ¥ extremely coarse. Custom mesh size 1) 2%
7 H B BE LTI -
Maximum element size %48 AE IR BRI 1K) d5 KB 0 RO A2 ) LART 0 B e R B 1K)+ 43 2

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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—, XS HOEAIEFER

Maximum element size scaling factor 415 %45 ¥ & Maximum element size, A a2
HEERIA IR 5 T8 RS 3 o A KT R ol R R 4

Element growth rate 57615 K 28 ¥k g /N FL G X IR FL T, B0 RO 38 N 1) 45 K L
o BRMER 1.5, R MN—HIeH 55— Ros, B RSP il 50% .

Mesh curvature factor AHXJ JL{T3L il A, W% it A R B g I oT R . Lot
RIS Z g iR 25 Bt 2% 0.6,

Mesh curvature cutoff [’ %22 il 2% nT LABH =78 J LA S i 2R 8 /NRR 73 7= A AR 2 BT
ERUEZ 0.03.

Resolution of narrow regions kX #2 it B 928 il 7R 50 X I ool =8, Wil 11, M
I A A B BT AR A RO B I

§ 7.4 BT M ZSE Mapped Mesh Parameters

BRSPS H: BUEFEHRINYLIE (2D) sioNiifA (3D) M H % IS4, £ Boundary
HRORT DA A A RE AN T B R R LT R

Napped Hesh Parameters | |

E3

Subdomain | Boundary | OE
Boundary =zelection i:onstrai.ned edge element distribution Cancel
1 Fs

= @Humber of edze elements fpply
2 4 |
N
4 Distribution
c Element ratiao:
B Diztribution methad:
T
3 I:‘Reverse direction
N w
1o OEdge wertex distributien
[]5elect by group |

[ Rezet to Defaults ] [ Remesh

boundary F5r%:
number of edge elements 1] DL B AN I ERICE, DU TGRSR, LK
Edge vertex distribution & 1] LA SCER I 5 (1) 40 AT

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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§ 7.5 HHEMHEZSE Swept Mesh Parameters

HEMESEH (3D HRD: TR0 B M8 3D

Swept Mesh Parameters

Predefined mesh sizes: |Finer BI

Subdomain selection Element Layers | Sweep Direction Cancel
1

— Marual specification of element layers — Apply

—O Tamber of element layers

113

Help

[

[ Select Remaining ]

—(E) Element lawer distribution
[0:1/300:1/3 0.4:0.1:1 |

[ Select Meshed ]

[ Beset to Defaults ] [ Bemesh ] I Mesh Selected I

§7.6 LAREMIKSE Boundary Layer Mesh Paremeters

AFEMRSE: BCEILTR MR R S5

i Boundary Layer Mesh Parameters

| Subdonain|; Boundary [ o |

Boundary selection —[¥] Boundary layers

1 A‘ . - .

5 u Initial layer thiclmess
Sealing factor:

| O

4 ) Size:

1]
Stretching factor:

Thumber of layers

[

D Select by group

[ Reset to Defaults ] [ Remeash Mesh Selected

SEG % RS S 400 8885100 ik www.CnTech.com.cn  HE4H :info@cntech.com.cn
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boundary ¥r2%

Scaling factor: & 33 FERIN TR 1, BRINR S — N 502 J7 BE 2 0 NV AHIE K34 F
JCH 1/50.3X BRI RS A LAFE size HhiE X

Stretching factor: & XA AHEE 2 2 TR) 38 n 1 J2

Number of layer: & X [{]Z%k

§ 7.7 EHliASM¥Z % Copy Boundary Mesh Parameters

BHIAFA WS KO0 MR RIL R M S HE R ZICEL A L, TR
PO LRI 70 I WUAK (11320 51 LK Ay S A A% 25 B )3 57

{lup'y Boundary Mesh Parameters

Edge Happing| I UK I

Source boundaries: Target boundary: -
-ﬂpplsf

1 la| 01 [a)

0 0

Boundarw

s 3
[ 4 [«
[1s s
w: WMo

[ Checl Selected Checl Selected

[ Clear Selected

[se] [v]
| | |
| [ clear Selectea |
| | ]

[ Select Source Select Target

§7.8 Fu{H M Extrude Mesh

TIPS I 9 R fir fif s 3D

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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Extrude Hesh

X

Geometry | Mash

Extrusion parameters

Distance: l:l
Scale x: l:l
Seale 3. [
Displacement x: l:l
Dizplacement y: I:l
Twist (degrees): l:l

Keep cross—sectional boundaries

Extrude to geometry. |Hew geometry &

0k | [ camesd || melp

§7.9 JEHM% Revolve Mesh

T W% s T I % g ki 3D

Revolve Hesh

X

Geometry | Mech

Angles of rewolution

ol EI (degrees)

o [EiEuI:I- (degrees)

Revolution axis

Point on axis:

Axis direction through:
@Second point Oﬁ.ngle from x—axis
x: 0 | I

vl ]
Revolwe to geometry: |New geometry %

0k || camcel || help |

§7.10 ZHEAMH Interactive Meshing

ARG b ], AR AR PR A DA 2 R R R 2> TR 4
B BRI B Mesh All (Free): MHERZHTIAS, AEPTAT DX AL = A JE R#%
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B B A X2 BiE Mesh All (Free, Quad): 5 24 w7 A&, 78 BTy X 477 A DU 2 7 KA
1%

BT BT B Mesh All (Mapped): B 457 W94, 78 BT DS AR s DU 32 T8 g

JAFZEFTAE Mesh All (boundary layer): 54 i ks, 75T DR B 52 R %

B B4 F &84 Mesh Remaining (Free): 7E %A X173 MR I X 8825 il = a1 TS %

B B P4 707 %) T #84> Mesh Remaining (Free, Quad): 7EBA X7 W% i DXk A il
BB AT

LB 38 T 54 Mesh Remaining (Mapped): 755 KI5 A% 1) X8 A= e DU 32 T I3 s

HF T # 4 Mesh Remaining (boundary layer): 724 XI55 W 1 X 380 4E il 77
P #%

A1k /4% Refine Mesh = 4046 41T T =M TE M HE

W% B P Delete Mesh: M 24 1if T £7 W4 4%

B B4 %EH 585 Mesh Selected (Free): Fi% @ Xk EMIBR M ar M, 74 = LM%

B P04 7% %433% P #4> Mesh Selected (Free, Quad): 75k I F MR 4w 4%, 7=
A DYAAT PR

RS 1% A 8 2> Mesh Selected (Mapped):  7E2EE X I MIER 250 RS, 7 £ DUILTE kA%

N R E S Mesh Selected (boundary layer): 7536 & I MR 2457 Mg, 740
Gz M

WAL 5 Refine Selected: 7EIEEX IR, 446 4HTHTH = MM

M ERIE + #84 Delete Selected: IS 126 [X 15 k4 4%

e P T ¥4y Select Remaining: 6 634 4 %173 k& 1 X Jak

A ERI4r88 4> Select Meshed: 3% £ 1) 43 I #4110 [X 2k

R MR T Increase Mesh Size: 4 I0T00E SCHI A% RS, Bilan,  MIE & IR AR

#l/N W% R~J Decrease Mesh Size: S INTI0E SCHTRIAS RS, i, MR S 404k

§7.11 B REJTHEE Display Element Quality

B HIuRE: B SR RS (K, BUEBIR R s P i s

EGE—% P RS Lk: 400888 5100  kdE: www.CnTech.com.cn iS4 :info@cntech.com.cn
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ONSOL Hultiphysics — Geoml/AC/DC NModule — Electrostatics (emes) : [Ontitled]

File Edit Options Draw Fhysies Mesh 3Solwe CFostprocessing Multiphysies Help

DEE&S ik iAbas24=2 B2+ vane @ ?
£ B 7 3] Ma: 1,00
- [~
O 0.8
@
Cu
a
4 0.7
g
& 0.6
& fo.7
A
| 0.5
A H0.6
|
:: 0.4 s
M
A 0.3 q0.4
pAN
PN 0.2

0.1

i
@
-1.4 -1.3 -1.2 -1.1 -1 -0.9 0.8 -0.7 0.6 -0.5 -0.4 0.3 -0.2
Win: O

Mesh consists of 150 elements. ~
Adding rectangle with lsbel 'R2'. i
Mesh consists of 636 elements. hd
[Fo.227, 0 832) FAUAL Gl 7 (125 145)

§ 7.12 MGt Mesh Statistics

RIS EGETE: SEvh 4R R D RS AR A RS

Nesh 5tatistics

X

Extended mech:
Humber of degrees of freedom: 1323

Easze mesh:
Humber of mesh points: 344
Fumber of elements: B35
Triangul ar: E3E
Auadrilateral: 0
Fumber of boundary elements: 76
Famber of wertex slements: g
Minimuam element quality: 0. 7340
Element area ratio! 0. 2451

Cox ] (e
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§ 7.13 M E RS Mesh Visualization Parameters

PR RSB B MRS S TC AN R R A 2 s R

Hesh Visualization Parameters

— Subdomain elements

Element color

() Quality

@Uniform aolor .

%)

D Element selection

Wireframe color

Bou.ndar}' elements .

Element fraction

Fraction of element=z to plaot:

L |
Select elements

|Ra.ndc-mly

|

Colormap: Color zcals

[ ox

J [oenear [ tory J[ o |

H PR S LT A el P S J L A2

§7.14 HMKEEJLITLH# Create Geometry From Mesh

WA R DL AR IR I 1) R

Create Geometry From Mesh

{:} Deformed mesh

Destination

@Hesh and analyzed geometry

Generate in:

Feaml

]

Ofﬂesh, analvzed geometrwy, and Draw mode

[

I[ Cancel ][ Help

§7.15 MK Mesh Mode

PR HEA PR

LG % RS EL . 400 888 5100 M4k www.CnTech.com.cn
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§7.16 MI#ESEH] Mesh Cases

PIARSEB]: AL NI, ROARHE ST R G R A AN ) 00 RO A ST IR R A o X
A ThAEEE AL LA 2 MRS TA AT AL PGS P B 55 0 A Al SR A s IO IR, th T HERAE
ANTR] WA 2 8] T AR D4 o

Nesh Casze Settings [')_(|
Mesh cases Mezh caze number:
0 B Feoml |

1

D || (v s ook o mesh case
_i.fse zame elements as meszh case::

W

| Wew || Delete | [ ok [ cameal | [ teply | [ Helz |

— AN RS HESE B — AN WA RGBT R G, BRG] LAYE Subdomain Settings Hi1) Elements
R IE .

F/\H KX E Solve
§ 8.1 Kf# Solve Problem
K JThasKk i
§8.2 FEH KM Restart
FERTRAR: AE TR LG ER T G KA
§ 8.3 FEHHA Update Model

R KRG, FRUCE UG ABAR RN, 2SR s Mk, e
A (ROt b PSR AR AR IS, 10 28 B A Y

AEY—% PRS- Zk: 4008885100 Bk www.CnTech.com.cn  H4H :info@cntech.com.cn
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§ 8.4 BEIWIIHIE Get Initial Value

BEIGE: TR A IR E. TR, A8 ok B A R

R IK R A

§ 8.5 Kf#EZE Solver Parameters

KIBSH: PR, BOERMAES L

Solver Parameters

Analysis:

|Harmonic propagation w

fmto zelect solwer

Saolwer:

Time dependent

Eigzenvalue

Parametric

¥

I:‘J\daptive meszh refinement

{Gemeral | Stationary Advanced
Linear system solwer
Linear system solwer: |Direct (UMFEACK) v|
Matrixz =ymmetry: Automatie V|
0K ]’ Cancel ][ Apply ][ Help

R R

Stationary: SKfEHA PDE [l (ZePEekdELett)

Time-dependent: KB PDE [u) @ (ZePEEAEZNE)

Eigenvalue: Kfi#AiE{E PDE jr] @

Parametric: Z K FHEA PDE [l (et ali A4t

Stationary segregated: KAEEFAZYHY PDE [n) @ (L PEARZME)
Parametric segregated: St Kk 2 )3y PDE [l (ZePEeidR4ett)
Adaptive mesh refinement: X} T# AR E AL PDE 7] @44 ] E 3d I #2404k,

HHESR A Rl oo

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
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Direct (UMFPACK): TR BR & Zo & —FiAH 4 2010 H R

Direct (SPOOLES): XX FRANAERI AR R G — A R HIL K a5, t UMFPACK B2
HET 48 AT

Direct (PARDISO): X X FRANAERI R RGeS A — AT A 20 H LK 2, EE UMFPACK
SHRETTE AT

Direct Cholesky (TAUCS): X4 #% RGN IE 58 R G AR & — P 2 EL R il s
IEACSK A
GMRES: i RAR X FR il 8 ¥ 154 K i
FGMRES: — Fl KA AR o) R ACSR AR 2, e AL B0 B — R aoe LA, (O EE

GMRES 7 2 8 £ H N A7

Conjugate gradients: — S A XS FR IE T 0] 2 1) SK il 4%

Geometric multigrid: I A [ R4 470 2k ) 5 PR Ik A K At 2

W ARER N VSR AR A AN AR LS, AT LU BT 1R 95 5 B PR iR 4
1 2438 UMFPACK H R ffas.

2 WHR UMFPACK SKARIN N AF-ANIE B0 TR BRI R BOS #8825
PARDISO =i SPOOLES HE KA. fhfi12H F2E /N AE, (H2 DT E M.
SPOOLES 2521,

3 WA R G SRR MBS 4L Hermitian, 223X SPOOLES H#eK fift 4%, IR hy JU A7 fifi R I 1Y)
MBSy, PRUARETT A RINAE, L eAh, WARRGR IEEM, 22K TAUCS
Cholesky H#z3K i #s.

4 WERARGOE RPN, 221X SPOOLES HAK i 25,

5 G SSR AR H N AFEOR TS, ] GMRES (or FGMRES) IEfUskfiias. kHF—14

TilsE SCAAT.
6 W RS IE €I HIE S BRI ek /& Hermitian, 1] conjugate gradients %40k fif 2%,
EAE I N AR A R I A I EE GMRES Il FGMRES B,

1%+ Preconditioner
Incomplete LU: & & AEXTFR RS
Geometric multigrid: & & A R A4 26 2 4¢

G — % P RS ek: 400 888 5100 ik www.CnTech.com.cn  HiB4f:info@cntech.com.cn
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Incomplete Cholesky (TAUCS): I&& KRR IE € &R 4E

Algebraic multigrid: &b 2 ) B B A A 26 SR S AL 1H (loosely) #4424 21

) el

SSOR: I 5 AU ) I e A Y

Diagonal scaling (Jacobi): & & K HARR IF & A5 Y

SSOR vector: i 57 H] < 5 F o i) KRR Y

Vanka: & & KHUECARIEE A, JF HAE RGO MR 2 A%

AL B 3 £

R BRI TRAL BEAN AR LT, AT DA% BT 1 ()48 e P ik 2

1 20 Incomplete LU FiAbEE, 'CIE &AL RS, AN, 2D NEAZE; ©
ALV SE AR, EIRZIEOL T, AL i R Pisk 3

2 WIR ARG EMR s IPIZETE, i Geometric multigrid Tiisb 2.

3 HLAM AR AR G B i o) i (b i ) D SEHUE ) PDE , 7] LA ] Algebraic multigrid

AL PE,

4 WRRGAFFRIEER , v PL24R TAUCS incomplete Cholesky TRACFE. SR, 7
Geometric multigrid 255~ ] GEf T 4F.

5 WIRARGEEER, I HAWR A E, HAPUE XA T AE, 22 SSOR 5L
Diagonal scaling (Jacobi) FiiAbFE.

6 U SRR R A T Ok BT 8 A e B AT I g ) L, 2 M ] the SOR vector TG
W45 F the SORU vector J5AbHEHE 51 geometric multigrid FiiAbEE , 8535 243K
SSOR vector FiALEE,

7 WURSKAE— D RGP ML B F AR E 7] 7, 41 Navier-Stokes J5 %, i Vanka
Tikb B A H Vanka 2% Incomplete LU 1E 4% #8511 Geometric multigrid Tiikb 2

§8.6 SKfEAEH Solver Manager

KRS EE: fEWIaE. KT P E . 8i7E Script AR AN SRAR S i 255
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Solver Nanager §|

Initial walue

{:}Initial walue expression

l(E_-}'Initisnl value expression evaluated using current solution
{:}Current solution

lC:j'Initisa:I. value expression evaluated using stored solution

O Stored solution

Valuesz of wariables not solwed for and linearization point

{E}Use setting from Initial walue frame

Dzern

O Current solution

{:}' Stored solution

[putomatic v] ine: f—]

[ Store Solution ]

| sowe || ok || cancer || pply || Help

Initial Value Z£EX

Initial value expression : 4% Subdomain Settings , Boundary Settings, Edge Settings,
F1 Point Settings H init 5% 58 R B TR, R R E H TR A8k, X
BB AR O

Initial value expression evaluated using current solution : #{#%/# Subdomain Settings ,
Boundary Settings, Edge Settings, 1 Point Settings 1 init k25 4 & (1) 26 ik - 5L a6,
W R AOMIE LA AT G, RO LU AR ) 24 Hir

Current solution = #CIF H FAE 2 Fir i 1 B Aill 45 20T 4AR1H

Initial value expression evaluated using stored solution : #Xff#%f# Subdomain Settings ,
Boundary Settings, Edge Settings, #1Point Settings 1 init k25 4 & (1) 2 ik - 5L AA 1,
W R AR AOMIE LA AT G, IO LU (1 A7 it

The values of variables not solved for FJiZEEX
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Use setting from Initial value frame : X {-FIH Initial value P&, THEBBE K1) i
(IME & L& A

Zero W B BRI IR IE & Lk o %

Current solution = 7 FJ YA A SI At B0 A RO & el ROR B 2 i

Stored solution : 1 FiJ I B4R SR A FROARE RO & et s oK B A7k it

§8.7 MAILF View Log
MEEF: WA KM
Y EAIEFEE Postprocessing
§9.1 4K Z=% Plot Parameters

LESH: S RRRAT R IR T R4, Al 2D 5% 3D R . SEE LA
Hk B AR L R IREAE S, RERR I B I 1] 5 2 HAR A ) 2
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PFlot Farameters

3

| Principal || Streamline Particle Tracing ” Max,Min " Deform || Animate |

Surface

| General

O Uniform color: Color. ..

Contour " Boundary " Arrow |
Surface plot
Surface Data | Height ]]atal
Fredefined quantities: |u V| [ Ranga. ..
Expres=ion: |u | [“] Zmocth
Unit: | |
Colering and f1l11
Coloring: F111 stwlea: Filled W
Surface color
@Colormapi Colors: 1024 Color scale

)4

| [ comcar || apply || Help

§ 9.2 ¥ & =% Cross-Section Plot Parameters

FlEE S8 AR, TP RN ), AR R RS SR AR 4%

LA (A EULA D B
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Cross—5Section Plot Parameters

General | Line/Extrusion | Pointl

@ Line/Extruszion plot

]

Flot type

@ Line plot {:} Extrusion ploet

v—axiz data

Predefined quantities: |u V|
Expression: |1.1 |
Tnit: | |
x—axis data Cross—section line data
® |15.rc—length V| il |':I |XI: |1 |

wolo fytip |

Line resolution:

O Expressiomn. ..

~[¥IMultiple parallel lines

Humber of lines Vector with distances

®k | O |

[ Line Settings. .. ] Surface Settings. ..

| ok || cemesl || pply || el

§ 9.3 1, [K|=% Domain Plot Parameters

BESH: WHRZIGHL, WU AR A I 2, AW B A A T, T e B
FA S AR LA
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Domain Plot Parameters ﬁ(]
General | Surface Line!Extrusioanoint|

(%) Line/Extrusion plat
Plot type
@Line plot OExtrusi on plot
yaxis data
Predefined gquantities: |u V|
Expression: |u. | [+] Smooth
Unit: | |
Boundary selection x—axis data
1 T
2
3 O Expression. ..
=
&
T L

Line Settings. .. l Surface Settings. ..

[ 0K ] [ Cancel ] [ Apply ] [ Help

§ 9.4 41HA5EE Global Variables Plot

EIAT R ] LU A R I TR B0 BfE 1 AR 1 it 2k

Global Yariables Plot

Fredefined gquantities

s

Expressioen:

=0 |

Solutions to use

Select wia! |Stored output times V|

Solution at angle (phasze):

o

degrees

[ ox

x|
Tmemifies fo Fleh
PE—
=
s Ao
(&) huto
O | Expression. ..
| Line Settings... |
[ Titlefhxis. .. ]
[JKeep cwrrent plot
| [ camcel || seply | [ Help |
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% Fizure 1 - CONSOL

FERE I Y

g

T

=0

o 0.002 0. 004 0. 006 0.008 0.01 0.012 0.014 0.016 0.018 0.0
Time

§ 9.5 FiEFR4 Subdomain Integration

TR 2R TR AR T E R RME
Subdomain Integration g|

Subdomain selection: Expression to integrate

Predefined quantities: Magmetic flux density, norm V|

1

Z

_ Expression: |normB_emqa |
4

5

B

T

g

El

10

Init of integral: |'ﬁ'b v|

DCompute wolume integral (for axizymmetric modes)

Solution to use

Solution at time: 0.0z w
11 1
1z Solution at angle (phase]: I:l degrees
13
14 | |
15
18 4| Integration order: Auto l:l

I 0K l’ Cancel ]’ Apply ]’ Halp

§ 9.6 A FF4 Boundary Intergration

ARGy RIR R RIA AL S L RME

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
- '7'7 -



| 6 # B

CnTech

www.CnTech.com.cn

B R A
CnTech Co.,Ltd

Boundary selection:

Boundary Integration &

i 3

EmmqmmImr\:»—-

—_ e e e e
Mo W R

=
<

Expres=zion to integrate

Predefined quantities: |Electric field, z component V|

Expression: |Ez |

Unit of integral: |1,.' V|

Compute zurface integral (for axisymmetrie modes)

Solution to use

[ ]
Solution at angle [(phaze): D degrees

Integration order: Auto I:I

[ o | [ camcer ][ tpsly || Help

§9.7 SHfHE Point Evaluation

RAGS: 3215 rl B PR (R 1E

Point Evaluation

Foint selection:

1 .
o =
A

4

5

B

T

g

d

10

11 b

Expres=zion to ewaluate

Predefined quantities: |Ele-:triu: field, z component V|

Expression: |Ez |

Unit: |Wm V|

Selution to use

Solution at angle (phase): I:l degrees

| oK ][ Cancel ][ hpply ][ Help

§ 9.8 JLfJE M Geometric properties

JUATBME: ke — A7 e A, 7 Geometric properties % 1 AE H s LA % A T

CIAN TR SN 1Y TN i e
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Geometric Properties

X

T.0BE536e~4 o2
0.094248 |
(0. 1TBTTT, 0.212132)

3. 9TR0Z5e~8 pd
3.97R025e-8
T.95205e8 n? kg

(0. TOT38, 0. TOBE54)

Ty
Subdomain zelection
1 ~
o 1 Subdomain properties
3 hrea;
1 Perimeter:
5 Center of mass:
B
T Moment of inertia:
s |u I,
el
I
10 :
11 I
12 Frincipal axes:
13 e
14
. b &2

(-0, 708854, 0.T0T36)

Frame:

Density expression:

ke

Frame [(ref)] %

[ ox

| et |

§ 9.9 KM EZ% Probe Plot Parameters

BNESE: YFHBRSSSECRk gL, ERAEHATN, o] Pl AN S BE ) 58S
B 424k . 1% Probe Plot Parameters X iGHE, ity New, it New Probe Plot XHEHE, % 5E
Plot type J&, 7E Plot name i A\ 4 Fx, {540 Probel.

New Probe Plot

&

Flot type:

Geometry:

Flot name;

Coordinate probe |[W

| ok

|| cancer |

Coordinate Probe i H & 3A T HMEAE R —ARFR A7 B B IR 7] 202K A2 4 i £k

Point Probe i {1 &35 2 AE LA BB & s BN (0] BR S 401 Ak ith 2k

Integration Plot 1] H 2 i xR 708 71 A 20 i DX sl I 1) 02 25 1) 2 A h 25

Global Plot i tH 4> 522 #{H (ODE Jy#2ia R AR 7 # G A &) Bl [A] BR S5 A8 b th 2

Ae[R%—% ' IH% Hk: 400 888 5100
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Probe Plot Parameters

Defined plots Frobe plot definition

Expression to plot

Predefined guantities: |Magnetic potential, phi component V|
Expression: |Aphi |
Coordinate
Tl |E| |r: |D |
DHanual zpecification of axiz limits
X mim! |E| | K oman! |1 |
¥ min: |D | ¥ max: |1 |
Solution at angle (phasel: IC' degrees
Frame: | |

W
Titlefhxis. ..

[ Hew. . . ][ Delete ]

Plot all plots in the zame axisz

[ 0K ]I Cancel l’ apply ]’ Help

SKAFGERE ) Plot Hhaios B e UMY Probel #7324k i 45

T Progress - Solve Probilem

Progress {Pck | Log
Walue of Temperabure ot (0.5,0.2)
oS00 T T T T T
&5
m -
.:—'_-__'___'_ ==
=0 -._'_,_-"_FF'_F'_
00 r’”f
0
200
o 00 400 &00 L] D0 1300 1400 100 10 200
Cofry £ P
] Close astomatcaly
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§9.10 E7~{H Data Display

Fi Subdomain: 152 AR S B PR

Data Display E|

Expression to ewaluate

Fredefined quantities:|Electric field, z component V|

Exprezszion: |Ez |
Tnit: |1,.f,.fm w |
Coordinates

x: |
¥ D |

Solution to use

Solution at angle (phase): D degrees

DDisplay rezult in full precizion

[ o [ cancel | [ appiy | [ Helr
4 J7) Global: 732544 /AL & 1) H

lobal Data Displaw E]

Expression to evaluate

Fredefined guantities: |z0 V‘
Expression: |zD| |
Solution to use

Solution at time: 0.0z b

[ 1

Solution at angle [(phase): I:l degrees

D]Jispla}' result in full preciszion

| ok || cemcel || seply || Help

§9.11 PUEL K Quick Plots

2D R TH B 2D Surface Plot: £ 2D K fi &l

3D T A& 3D Surface Plot: £ 3D ki

47 & Contour Plot: bRk £ i 2547 [&]

#73L & Arrow Plot: R £ 4 # 3k &

F W S3/M 42 B Principle Stress/Strain Plot: s 2 i 32 /3 4% &
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Tigk & Streamline Plot: PRid 2 Hilim 4k &
413 B Boundary Plot: i 2 il A K]

§9.12 JEAbE K Postprocessing Mode

JE B RUTZARH, SRS A B

%+ Multiphysics ¥ ¥

siifi Multiphysics, #17F Model Navigator, nJ LU st B i B, BB 5EAN I A 45
AL AEZAE A BB R PR A A
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=3 3D KEEiERM
%% FRERW

3D A1 2D HIEEEAE A B AR, SR, VR H AR FAREL. #% R R 2 v 4 S b
(I St BRI ] T LA v ) — B4 £

Menu bar Majntnnlkar
Fhskg ETAE
Ble (S Dpgors Draw Physico fieth Sobe  Podiproossung Myhiphdics Help
M[}dEI'h'EE DFE& Y Bl AL fded @200t Fhbwoodi T
jpg= | .
C BT I - B
/-lu"'é i S e
\:',l’},:: o v
e .
Draw tnnlba/ A
BEIE o . 5
e,
Bl
" - D B
Selection toolbat *lg lx
EELA Al :
=] g |
&
Orbit/Pan/Zoom toolbdr | =
ﬁllﬁlez%fﬁ)ﬁiﬁ - "'“ﬁf'ﬂ' ATTY GHID (B T Wby 38/ 130}
Message log Sta.t\us bar Main axes area
FEIEER R THR

BN RERER

§ 2.1 FEHEIEREI4EIN Orbit/Pan/Zoom

ek g ©

ekt Orbit: A7 UAR/EHE, (22 Bl et BB At et e FLRIHIAL
T - Je A7 T LU RATRL, DU iy 2 i

T8 Pan: M BUBATHEER Clrl - AUyt SR 7 X T B h b

L H G % RS . 4008885100 41k www.CnTech.com.cn  HE4H :info@cntech.com.cn
- 83 -



b {h ¥ B

it b Rk A A

www.CnTech.com.cn CnTech Co.,Ltd

i R AT BE DR/ NG PR, ATk Ctrl 1) by R [ ZE, ARE, T RAZEATAL
AR5 170V
8T Zoom: 54T Shift+ ik, ARG IS bR, [RIRE, AR R ] B 3R /)

NOE=N
i

§ 2.2 #1k/im Dolly In/Out

winm S
FUR bR, ke m e A 3 BUbR, 1T LLATA B B s, (RO (e P £
A

§ 2.3 FHHL=% Camera Parameters

HHLS 3
siifi Camera Parameters, fTJF— DX URHE, AT LASCAS A AL ) ) BRI 25 A1
Camera constraint 42 i % S AR LI F A F A T B =40 o =40 BRBIAHLAS S A 14T el 2 Lk
7€ T2
Mouse constraint 5 il iR 31177 1)

Camera Parameters

Camera constraint

O{ {:}Y G}E {:}Hnne

Mouse constraint

{:} Horizontal 'E} Vertical {:} Hone

| close || Hep |

£=% ®EFE Draw
§ 3.1 . 54K Block

SR fF Style FRfRE SRS IR, fE Axis direction vector H 5 E T TAIN z HlT 1A,
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Rotation angle /& 7.7 14 z % 1) e i ff i
EBlock
Style Baze Axis base point Rotation angle
lE}'Sn:-lid lE}'Cn:;rmar x I:l 0 El (degrees)
{:}Face {:}Center v %
E:
Length bhxis direction vector
I @Cartesian coordinates C)Spherical coordinates
T ) I:l
. = p ]
vy ] ]
Wame: [BLE1 | | =
’ 0K ] [ Cancel ] [ Apply ] | Help
§3.2 #E4k Cone

MEAR: fRIHE, 7 Axis direction vector Hs s [ EMY z Bl 1)

Style Ax1s base point Botation angle

@ Belid <P oo (degrees)
¥ [0 |

DFace —

G . . -
AR Ty Axis direction wector

Radius: 1 [
Height: 1

@Csrtesisn coordinates {:}Spherical coordinates

L . 0 =}
Semi—angle: |2E|.5E|55 (degrees) * e |:|

¥ 0 | I:I
Fame: [CoM2 | = b |
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§ 3.3 [E#E Cylinder

Cylinder

Axiz base point

<o |
b |
N

Axiz direction wector

Cylinder parameters

Radius:
Height:

Fame: |CYL1 | | ¥
T

'@" Cartesian coordinates

X

b |
b |

Botation angle

0 D (degrees)

D Spherical coordinates

]
]

|

| [ cancer |[ apply || Help

§ 3.4 1#ER#E Ellipsoid

Ellipsoid

Style Bx1z base point
® 5olid xifo |
O Face vl ]

Length semiaxes Axis direction wector

@ Cartesian coordinates

Rotation angle

o El {degrees)

{:} Spherical coordinates

il
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§3.5 EK Sphere

Sphere
Style Bxis base point Botation angle
o5 Y o R o
O Face o]

z=fo
Sphere parameters Axiz direction wector

Radius: . . . .
@Carteslan coordinates {:}Spherlcal coordinates

Fame: |SPH1 — o] ]
oo ] ]
2

| ok || cance || apply || Help

§3.6 A Point

Point

!

Coordinates
% |
Y:l [ Cancal ]

z: |

Apply

Name:

-]
—
—

Help

§ 3.7 £k Line

Zk: 7EStylerhn] L%k #Polyline, Segmentsfliclosed Polyline=F 72, 1% £ Segments,
AR bR B 20 Lhstartl end ] start2 end2 [#) 5 35

Coordinates

X

L

—

Cancel

L]

hpply

(2]

Style: |Polyline b Help

Name: [Segments
Folvline
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§ 3.8 CAD & E f1HlIEx CAD Repair and Defeaturing

CAD B5: HSA NI, A NG HAS S AN B2 b B o o 5 W7 LA

T (RIAER B R IEN FARAZE 2 Hh A CAD A BH (111 B 57T LR A — SR T
. A FIHIER HOA S CAD U G AL

HilF% Defeaturing

£ Fillets Ui, $55% Maximum fillet radius, 57 find, 7 Fillets T 251 H 242/ T45
ST RL19) £ BB FA B, 226 MR

[P, 7£ Small Faces /1, FJ LA ER 4255 145 € () Maximum face size fJBR A (4 1

£ Sliver Faces H', MR % (/N T Maximum face width [f)1H

FIH Spikes, MIER{E/NT- Maximum edge length #1324

fr. Advanced "1, W DL FSE SRR E AT, BOr BB AN BN S Ak

Defeaturing X

Fillsis | Small Faces Skt Faced Splkes | Showt Ecdoss | Advarced
Dbl size Sver faces

el | aoe wadth: B30l
le-3 L P ace 1 [77]

R

&£4b Repair

st Repair, BEHIE TR SR E A ZEZ NWEI/N RIS

mihi Knit Faces, 484 MANMGE R, FaE/D T-0E B e A Z A BREISRY), r=d—A
Ak
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Repair

Object selection Bepair object

[

Tolerance: |le—d

Enit faces and f1ll gaps

Tolerance:

| close || Hewr |

§3.9 TEFH¥EE Work Plane Setting

TAEFEEE: 7EQuick, W& TATXY, yz, M 2 FIH K TAE-1h

Wark Plane Settings

Quiclk | Face Parallel || Edge Angle || Vertices " Ad‘va.ncedl

Plane

@xy =]
Orz x|
Qex v ]

Worl plane (20 geometry): |Geom2 V|[ Add ]

7€ Face Parallel #, ¥ € 1 LAV PAT T CAFAE 1
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Wark Plane Settings

Quick| Face Parallel |Edge .Angle” ‘i'ertices” ﬁd?a.nced|

Face selection: Offset from face: [L]
soam ae )
e Work plane z-axis dir
- (%) Upward normal
bl ODoumlsrd normal
et
el B review. ..

Work plane (20 geometry):

1t Edge Angle "', ¥ 5E FIE PR I e A CAR VI, B oGikse Ml e ieks
(KIFE, SRR PRI FERUZATIR IR, 8 T AEY-IRAT I R PR A

Wark Plane Settings

| Bhiclk " Face Parallel| Edge Angle | Vertices " ﬁdva.nced|

0K
{:}Face selection:
.
2 b
3
...... * 4 Angle between face
...... *5 and work plane
...... #* 5 (degrees):
...... * 7 ||jE
""" - E Worlk plane z—axis dir
...... .., 9
...... * 10 () Upward normal
...... * 11 — {:}Dnunusrd normal
...... .., 12 L3

Work plane (2D geometry): |Geu:-m2 VH Add ]

£ Vertices "1, BEE I LA HIFAT = A RO E R
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Wark Plane Settings

| Quick” Face Parallel || Edge Angle| Vertices .!Ldva.ncedl

Vertex selection: Selected wertices: M
=13 com ~|f | jcom: 4 - Cancel
Com: 5
|
com o [ty ]
Hel
Offzet from wertex plane: M

|U | Preview. ..

Work plane z—axis direct

ssssssss
=1 O U1 4= LI BRI

[=:]

@ Upward normal

—_

O Dowrward normal

ae
00
E

Work plane (2] geometry):

1F Advanced 1, Bt E = A ARER, BEEENIE TR

Wark Plane Settings

| Qui ck” Face Parallel || Edge Angle " Verticesl Advanced |_

Foints in plane

x ¥ = Cancel

. (.
Apply

ond |-6.125 [0 |1 |
3rd |0. 7071 1 | |o. 2928 Help

Preview. ..

Work plane (2] geometry):
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