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1. FileOOODOOO Open Fie OOOOOOOOO

C:\Program Files\FlexPDE8\Samples\Usage\Plotting\3d ploton.pde

ZREXT,

2. ControlJOODOOO RunScript000000O,000, ﬁDDDDDDDDDDD.

3. 000b0000oobooooooa.

¥ FlexPDE Professional Yersion 5.0.8 3D

& Sdplaten }

Status

CPU time o7
Grid 2
Nodes 7754
Cells 4978
Unknowns Ti54
emiky 14910
RMS Error 113583
Wax Error 4.885e-3

--DONE--
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In Plot¥indaw:
Double-click to maximize
Right-click for menu

In Status Window:
Click to select font
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gobobooogn

gooooooOooooooo,oooooooooo PLOTHOOOOOOOOOOOOOODODODO.
goooooPLOTOODODODOOOOOOOOOOOO.

1. grid(x,y,z) on region 1

2. grid(y,z) on x=0 on‘plug’

3. contour(u) on x=0.51 on layer 2

4. contour(u) on z=0.51 on region 2

5. contour(u) on surface 2 on region 2 { on paraboloidal layer interface }

6. vector(grad(u)) on surface 2 on ‘outer’

oboocobOoboooobooboooboobooobo,boboboobo0oboooooboooooa.

3D Test - Plot Qudifiers 16:10:21 1/19/06
FlexPDE5.0.8

Xy,2
on region 1
(-3.39,-8.19, 30.)

3d_ploton: Grid#2 p2 Nodes=7754 Cells=4978 RMS Er= 0.0011

(No.1) grid(x,y,z) on region 1

gboobdbobooooobobooboobobooobaobobo,boboobobobooboaoban
OO0000,00000000000 RestoreOOOOO.
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3d_ploton: Grid#2 p2 Nodes=7754 Cels=4978 RMS Err= 0.0011

y.z
on x=0
ON plug

16:10:21 1/19/06
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(No.2) grid(y,z) on x=0 on'plug’
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3d_ploton: Grid#2 p2 Nodes=7754 Cells=4978 RMS Er= 0.0011
Integra= 0.750868

u
on x=0.51
on layer 2
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(No.3) contour(u) on x=0.51 on layer 2
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u
on z=0.51
r on region 2
max 6.22
q: 6.20
p: 6.00
o 5.80
| 5.20
k 5.00
j 4.80
i 4.60
L h 4.40
> g: 420
f: 4.00
e: 3.80
d: 3.60
c: 3.40
L b: 3.20
a: 3.00
min 2.96

3d_ploton: Grid#2 p2 Nodes=7754 Cels=4978 RMS Err= 0.0011
Integra= 7.331543

(No.4) contour(u) on z=0.51 on region 2
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on surface 2
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3d_ploton: Grid#2 p2 Nodes=7754 Cels=4978 RMS Err= 0.0011
Surf_Integral= 0.793673

(No.5)contour(u) on surface 2 on region 2 { on paraboloidal layer interface }
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grad(u)
1.7 w ; R — £ onaurface2
VEb || L | ; ON outer

6.50
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205 |

3d_ploton: Grid#2 p2 Nodes=7754 Cels=4978 RMS Err= 0.0011

(No.6) vector(grad(u)) on surface 2 on ‘outer’

gbobooboobooboooooobooobooobooboooooooooboooobo.oooao
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goooOoOoOoOOOOOODOODOODOOOOOODOODODODODODO RestoreOOOODODODDODODO.
O000000000O0O000,0000000 Control:Show Editor 0000, 00O, Show Editor 0 O
0 Boooooooo. oobooooooooo,ob0,b0b0obo0oobo. bobobo,ob00boo

000000000 Control:Show Plots 0 000, 000 Show Plots 100 [E 000000 DO.



gooboooon

FlxPDEOOOOOOOOUOOOOOUOOOO (CO0OOUDOOOO0)OOODOOOoOoOoOooooOo. o
gboocoobooooobooooobooboobobo.Obooboooboobooo,obo0boooobooboooaon
oooo.

1. FileOOOODODO New Script0 00000,

2. 00000000000000000000D (D0OUD test)J000, 00000000000
OooKOOoOooooooDoDoOD.

. 0000ooboboooboooboooon.

test.pde 0 [0 O

Fill in the following sections (removing comment marks ! if necessary), and delete
those that are unused.}

TITLE ‘New Problem’ { the problem identification }
COORDINATES cartesian2 { coordinate system, 1D,2D,3D, etc }
VARIABLES { system variables }

u { choose your own names }

! SELECT { method controls }

! DEFINITIONS { parameter definitions }

! INITIAL VALUES

EQUATIONS { PDE’s, one for each variable }

div(grad(u))=0 { one possibility }

! CONSTRAINTS { Integral constraints }
BOUNDARIES { The domain definition }

REGION 1 { For each material region }

START(0,0) { Walk the domain boundary }

LINE TO (1,0) TO (1,1) TO (0,1) TO CLOSE

! TIME 0 TO 1 { if time dependent }

MONITORS { show progress }

PLOTS { save result displays }

CONTOUR (u)

END

gb: ddbodboobodgb,gbboobboobobooboobbooboo. obooboobooobg
gobogboooboobooboob,obooboobooboooboooboobooboon.

O0: 00000000ooooooomoooog.



ooooo

OO0O0ODODOO0O0O00O0O0OoOO, COORDINATES, VARIABLES, EQUATIONS, BOUNDARIES, MON-
ITORS, PLOTS 00 O0O0O0O0O0O0OOOO.O00O0O0O0OOOOOOOOOOOODODODODDDODOOO.

COORDINTES OOOO0ODOOOOODOOOODOO.

COORDINATES geometry

geometry OO0 O0QOOOOOOOO.
oo oo

CARTESIANL | 10000 X

CYLINDER1 1000000 ‘R

SPHERE1 100000 ‘R

CARTESIAN2 | 20000 X O Y’

XCYLINDER | 2000000.2000 XO,00RROYOOOOOOOO.
YCYLINDER |2000000.22000VY0,00‘RROXO000000O.
CARTESIAN3 | 1000000 X,Y',Z.

oooo,
COORDINATES cartesian2 { coordinate system, 1D,2D,3D, etc }
ogoo,20000000b0b00oooooboooa.

VARIABLES 000000000000 O00OODOOO0OOO0ODOO0OOOOODOO0OOO. 00,0000
00000000000 00000000000O00000000000. 000 EQUATIONSO O
gbooobobooooobobooooboobooooooboon.

gboooboobooooobooooog.

gboobooboobgoobooboo.boobooboobooboob.

e JO0O0OO0OO0O 100000 tOOODOODOO. tODOOOODOOOODOOD.
e 0D ODOOODOODOODO.O0DO,00,0D00000D0OO0ODOOODOO.

e 10000 DODODOODOODODO. ODOO, temperaturecelsius000000000O0ODOOOO
goo«<goooon.

e J0UD (0000 )00UDODUOUOOD.DDODOODDDOUOODOO.

oooo,

VARIABLES { system variables }

u { choose your own names }
obooooouewbOOoOono.



EQUATIONS O0O0OQCO00D00OOCO0O0DOOOOO0O EQUATIONSOOOOODOOOOOO. VARI-
ABLESOUOOOOOOOOOOOODOOOOOODOOODOO0O0OOODOO.00OODOO0oOOooo
Oo0o0ooo,00po0ood00oooo0oOoD.oooogoooo biv, 00 GRAD, OO CURL,
000000 DEL2ODOOOOOOOOOO. FlexPDEO COORDINATESOOOOOOOOOOO
gboooooooooboooog.

EQUATIONS { PDE’s, one for each variable }
div(grad(u))=0 { one possibility }

O div(grad(w))=0 OO000O0OO0OO0DOOOOODO.
0?U  0%U

:@4‘871/2:0

BOUNDARIES 00000000 OOCDOOOCDOOO,00000000C0DO00OCDO0O0OOO. Flex-
PODEOOODOC 200000000D0C0O0000DOOOOODOOOOODOOOOD.3000
gb20000000 300000000000 00000b000b. 1000000 200000
O00O0QoOOo0OO0. 00000000000 0o0o0oOoono BOUNDARIESOOOOODOOOO
ub.0000000000000000.200000000000000000O0CO0O000. 00O
000000 REGION, FEATURE, EXCLUDEOOOODOODODODOOOOOOOOOOO. OOOO
0000000000100 REGIONOODOOOOOOODODOO. FEATUREO EXCLUDEO O DO
ooOoOoC0. 000000000 dddg REGIONOOOODODODODDODOOODOOOO.

VU =V - VU = div (grad (U))

BOUNDARIES { The domain definition }
REGION 1 { For each material region }
START(0,0) { Walk the domain boundary }
LINE TO (1,0) TO (1,1) TO (0,1) TO CLOSE
00000000000 REGIONDO LAYEROOODOOO. OO0OOOoOooDoooooooooooogd
goooo.

MONITORS, PLOTS 0000000000000 00O0OO0OODOOOOODODOOOO MONITORSOO
oooooooob. oo, oooooooobooboo,oboobbooboobooboobooo
Ooo0o0oO00O0O0O0O PLOTOOOOOO. PLOTSOOO MONITORSOOOOOOOO.

MONITORS { show progress }
PLOTS { save result displays }
CONTOUR (u)
0000000 MONITORSO,0DOOO0OODOO PLOTODOOODO. OODODODOODOODOOODOO
oooOo0o0o0o0OOOOO,MONITORSOOODODDODDO.

gogobooooood

000000000000000000000. 000000000000 test.pde(p.6) D000, 00
gboooooooboo. oooboooboobooobooboboo. ooobooooboooboobooooboban



oo0,00000000000000000a0.
TITLE ‘Heat flow around an Insulating blob’ { 00O 0OOO0OOOO }
COORDINATES cartesian2
VARIABLES
phi {0000 phi0DOOOOO }
DEFINITIONS{ 00000000 }
k=1
r=0.5
EQUATIONS
div(-kxgrad(phi))=0 { 00 0D0O0O000OOO }
BOUNDARIES { OO DOOOOOOO }
REGION 1 ‘box’ { O OO }
START(-1,-1) {0000 4000000000000000 }
VALUE(phi)=0 LINE TO (1,-1) {0O00OOOOOO }
NATURAL (phi)=0 LINE TO (1,1) {0 2000000 }
VALUE(phi)=1 LINE TO (-1,1)
NATURAL (phi)=0 LINE TO CLOSE
REGION 2 ‘blob’ { 0D DOOOODO }
k=0.001 {000OOOODOO }
START ‘ring’ (r,0)
ARC(CENTER=0,0) ANGLE=360 TO CLOSE

PLOTS
CONTOUR(phi) {0 1. DD DODODOOO }
VECTOR(-k*grad(phi)) {0 2. 000OOOOOO }

ELEVATION(Phi) FROM (0,-1) to (0,1){ 0 3. 00D00DOO0O00OOO }
ELEVATION (Normal (-k*grad(phi))) ON ‘ring’ {0 4. 00 O0O0DO }
END

gbooooboobobooooooboboo. ooboboboooobobobobobobooon
go.
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phi

Heat flow around an Insulaing blob
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test-1: Grid#1 p2 Nodes=1201 Cells=570 RMS Err= 1.3e4

Integra

2.000001

gl1ooocooao
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—k*grad(phi)

Heat flow around an Insulating blob

05
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test-1: Grid#1 p2 Nodes=1201 Cells=570 RMS Err= 1.3e4
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Heat flow around an Insulaing blob 17:02:07 1/23/06
FlexPDE5.0.8

Phi
/ FROM (0,-1)
to (0,1)

A

08 7

1

06

Phi

17
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-09 -06 -03 0. 03 0.6 09
Y

test-1: Grid#1 p2 Nodes=1201 Cells=570 RMS Err= 1.3e4
Integrd= 0.999998

U3 gboooobooboo

Heat flow around an Insulating blob 17:02:07 1/23/06
es FlexPDE 5.0.8

Normal (-k* grad(phi
/“\ Ofczl":i‘ng( grad(phi))

a: Normal (-k*grad(phi))

N ormal (-k* grad(phi))

IRV
N

0. 0. 1. 1. 2. 2 3.

Digance

test-1: Grid#1 p2 Nodes=1201 Cells=570 RMS Err= 1.3e-4
Integrd= 5.397634e8

04000000
obooooobooooboobooooobooooboooon.

VALUE 0 10000000DO00O0000. 000,000000000DOO0O0O000O0O0O0ODDODOOGO,
ooooboooobooboooooboobooooooboon.

NATURAL 0O 2000000000D0000. 0000DOO0O0O0ODOOOOODOOOOODOOO
00000000,0000000000000000UD0 Juw/on(OOU0OO0OOOOOOOD)OO
gbooooooooon.
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START(a,b) segment TO(c,d)... 00O O0OO0O0OOO0OO. (a,b)0 (¢, d)D000O0O0OOOOOOOO
O. segment 0 O LINE, SPLINE, ARCODDOOOODDOOOO.

ELEVATION(argl,[arg2,...]) path 0000000, 00000000000 200000000000.
000 FROM (X1,Y1) TO (X2,Yy2) OO O ON name 0O OO0 O. name 0O BOUNDARIES OO
ggodobobobboooooobon.

NORMAL(vector) OO0 D O0O0O0OOO vector 0000 (DOODDO)0ODO.

gbooooogao

gobooboobobobo,0booboobobobobbobbobbob,ooboobobbob
O000OO0oOOoOoOoOO EXPORTOOODODOODODODOO.

I Graphic Export

Format Pen

" BMP " thin
" EMF " 0om
i« EPS " 0n02
" PNG f« 0003
" PPM

" ¥PM

F, Cancel

goooooOoooOoOoOOOOOOOOOOOKOOODODOOOOOOO.

goobooogn

FexPDEOOOODOOOODOO“T0%00000C0O0DO. ODODOOODOOOOOOOOO0O0ODO
ocoocooooooooooobo.ooooooo0ooooooooOo,0oobogoooDbobooo
Oo,00b0coooooo.

e 0000ODO THRESHOLD. O OO, INITIALVALUEQOOOOOOOODOODOODODOO,000Od
oo.

e JOODOOOLOOODOODOOO

o OO

TIME <start> TO0 <finish>

12



e JOOOOODOODOOODOO

FOR T=<t1> BY<step> TO <t2>...

e 100000000 ODODODODODDODODODODODODO. HISTORIESODODDODOODOOOOOOO.

HISTORY(argl[,arg2,...]) AT (X1,Y1)[(X2,Y2)...]

TITLE ‘Heat flow around an Insulating blob’
COORDINATES cartesian2
VARIABLES
phi(threshold=0.01) { 00000000 }
DEFINITIONS
k=1
c=1{000 }
r=0.5
EQUATIONS
div(-k*grad(phi))+C*dt(phi)=0 { 00000000000 }
BOUNDARIES
REGION 1 ‘box’
START(-1,-1)
VALUE(phi)=0 LINE TO (1,-1)
NATURAL (phi)=0 LINE TO (1,1)
VALUE(phi)=sin(t) LINE TO (-1,1) {00000DDOOOOO }
NATURAL (phi)=0 LINE TO CLOSE
REGION 2 ‘blob’
k=0.001
c=0.1 { D0DDOOOOOOO}
START ‘ring’ (r,0)
ARC(CENTER=0,0) ANGLE=360 TO CLOSE
TIME 0 TO 2*pi {00 DOO }
PLOTS
FOR T=pi/2 BY pi/2 TO 2xpi { 0000000000 }
CONTOUR (phi)
VECTOR (-~k*grad (phi))
ELEVATION(Phi) FROM (0,-1) to (0,1)
HISTORIES {0 00000000 OOOODOOO }
HISTORY(Phi) AT (0, r/2) (0, r) (0, 3*r/2)
END

13



goboboood

gbobooboooobooobOoooboooooooboooobooobooboobooboo.obooooa
obooobOz2000000000.0000000000D00000O0A0.

OO0 1: FlexPDEOODOOOOODOOOODOO

002 0000000 GIFOOOOOODODOOOOO0O0O0O0O

FlexPDEOOOOOOOOODO

goboobboobooobooboobbo. bbooboooboobboobOooboo test-
3pde0000. OOO0DOOO0ODOODOODODO,D00D0000DO0OO0O0O0DODODO test-3.pgh 00O

OO000O0O0D. FlexPDEODOOODOODOOOODOODOOOOOOOOOODDOODOO.pgs OO0
gooooooo.

1. 00000 test-3.pde 0000000 O00DO0ODOOOOODOO. File:Open File OO O test-3.pgb 00O
O000.pde0000D000O00DODODOO0OOOOO0OOOD. O0O00ODODOOODOOOOOO.

,I"‘_'Fr FlexPDE Professional Yerzion 5.0.8 3D

File  Controlz  Miew  Stop Edit Help

[ test-3 ' =

Status phi

CPLU tirne 0:05 et flovr apotmad
STEP 78 o
TIME £.283

MODES 1461

CELLS 700 ]
RMS Error 7.762e-4 -

2.0000000DOO0O00DOOO00DOOO0O0DOOOO0OOOOOOOOOOO.DOO0ODOOO0 Phi
ooooooboooog.
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Heat flow around an Insulating blob 11:09:00 1/25/06
L L L L L L L FlexPDE5.0.8
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test-3: Cycle=78 Time= 6.2832 dt=0.1262 p2 Nodes=1461 Cells=700 RMS Er= 7.8e-4
Integral= -0.453178

3. ViewMovie 000 O000. 000000000000O00000ODO. 0000000000000
000000, ViewFrame Delay D00 0O0O0O0O0OOO. O0,0000000000000000O
O View:Restart 000000000 OO0O0D0OCOOO0O MovieODOOODODOOO.

GIFOOOOoOooo

00000000 GIFOOO0OO0OCDOU0OODOOOO0OUOOD. FlxPDEODODOOOODOOOOOO
prg000000000ODOOODO. OO0, ANIMATION Pro0 000000000000 pngO0O0OOO
gbobooboobooboobooooboo.ooo1g2000100000.

1. 00000 test-3.pde 0000000000000 OODOOOO. File:Open File O OO test-3.pgs O
00000.pde00000O0O0ODODOOOOOOOOOO0O0OOO. ODODOOODOODODOODODODD.

2. 0000000000000 00DOOODOOOODOOOODOOODODOO.ODO0OO00O00O0 Phi
ooooooooooo.

3. View:Export Movie 000 000. OOCOCOOOOOOOOODOOODODO PNGOOOOOO.
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¥ Graphic Export

Format Size Pen

(" BMP e ide " thin
" EMF 000

T6H High

~ EPS 0002
i+ PNG + 0003
i PPM |

 HPM =

(] 4 Cancel

4. test-3.pgbh 000000 ODOODO test-301.001 00 00400 400 pngO0O0DOODOOODOODO. OO
go00o0DooOO0oO0 GFOOO0O00ODOOOO0ODOOOO0ODOOO0ODOOOO0ODOOOODOO.

000000000000000000000000000000000000000000000000
0o00o00oO0ooooon.

PLOTS

FOR T=pi/2 BY pi/16 TO 2pi { 000 pi/200 pi/16000 }

CONTOUR (phi)
000000000000 00o0oo.

gbooobOoboooobobooooo,ob0obooooobooog.
00000 -000000,0000 -000000000000GCO0000 (2005)

0000000000000 FlexPDEODOOOOOOOOD (D0)0000O0OO0. O0O0O0OOOOOOOO
000000000000, FlexPDEDODODOOODODODOODOOODODOOODOOODOODOODOO
go0o0oo0.joooo0o0ooooodoopooo0oUoUoooD. Do0o0oUoooDooogUoDooo
oo.

ooooooooooo
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