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1.1 Problem descriptor [ pfluidOia.pde ]

ooboooooooooon

TITLE
’Flow through a Constricted Channel’ { pfluidOla.pde }

gobobooooooocoobooooboocoooo

SELECT

Errlim = 1e-5

goboboooobooooooooooooobooooooooooooooooooooooooooonoa
ooboooooooooon

VARIABLES
phi { Velocity potential }
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0000000000000 00DO0ODO0OO0O0DOD SIDODOO0DDO0OUDOOOpOOOODOOOOO (5)
0000000000200000000 ¢gz0000000000div(v), curl(w)00000000O0O0ODO
gobooooo

DEFINITIONS { SI units }
Ix=1 Ly =1
coef = 0.5 { Constriction coefficient }
vx0 = 3.0 { Velocity at input end }
p0 = 1eb { Atmospheric pressure }
dens = 1e3 { Mass density }

vx = dx(phi) vy = dy(phi) { Velocity components }

v = vector(vx, vy) vm = sqrt(vx 2 + vy~2) { Speed }

p = p0 + 1/2*dens*(vx0~2 - vm~2) { Pressure }
divv = dx(vx) + dy(vy) { Divergence, or div(v) }
curl z = dx(vy) - dy(vx) { Vorticity, or curl(v) }

goboooboooooboooobooooooooooa

EQUATIONS
dxx(phi) + dyy(phi) = 0 { Or div(grad(phi)) = 0 }

BOUNDARIES O OUOOOOOOOOOOOOOOOOOOO0OOOOO0OOCOOO0ODOCOOO0OOOOO0OOO0DAO
0000000000 Natural(phi) = -vx0OO0O0O0OO0O00O0O00OO0O0O0OOOOOOODOODO 40O
0000000000000 000000000000 ValueOOOO Dirichlet 000000000000
000000000000 Natural(phi) = 0000000000000 00O00O0O0O0OOOOOOOO
ooooooo ooooooooboooooo

BOUNDARIES
Region 1
Start ’outer’ (0, Ly)
Natural(phi) = -vx0 Line to (0, -Ly) {In}

Natural(phi) = 0 Line to (Lx, -Ly)

to (2xLx, -Ly*coef) to (3*Lx, -Ly*coef)
Value(phi) = 0 Line to (3*Lx, Ly*coef) { Out }
Natural(phi) = O Line to (2%Lx, Ly*coef) to (Lx, Ly)

to Close
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goboooooooooocoooo

PLOTS
Grid(x, y)
Contour (phi)
Vector(v) norm
Contour (vm) painted
Contour (p) painted
Contour(p) zoom(1l.5%Lx, O, Lx, Ly)
Surface(p) zoom(1.5%Lx, 0, Lx, Ly)
Elevation(vm) on ’outer’ { Verify boundary conditions }
Contour (div_v)

Contour (curl_z)

END

1.2 0O0OO

(1) Grid(x, y)

FlexPDEOODOOODOODDOOOOOODOOOOOODOODOOOODOOOOOOO 3000000000000
gooboboboboooooogoo

Flow through a Constricted Channel 17:18:57 10/14/08
. . . I L FlexPDE 5.1.2

159 [ %y

0.5

-0.5

exportOla: Gride4 p2 Nodes=3228 Cells=1569 RMS Err= 4.4¢-6
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(2) Contour (phi)

00000000 ¢g000O0OO0O0ODOO0O0ODOOO0DOOOO0DOOO0OODOOOOODOOO0ODOO0OODOO
oooooooo0oooo ¢0bOOOO0O0DODOODDOOOODBDOO

Flow through a Constricted Channel 17:18:57 10/14/08
‘ : : : : : ‘ FlexPDE 5.1.2
157 r phi
max -Oe-4
z -0.50
i -1.00
1] x -L50
v -2.00
0.5
1 -1.50
q -5.00
¥ 1! -5.50
- o o -6.00
n -6.50
m -7.00
1 -7.50
T k -8.00
0.5 = ] -8.50
1 -0.00
h: -0.50
e -10.0
E‘ f: -10.5
17 e: 110
d: -115
[ -12.0
b -12.5
a -13.0
5 min -13.5
T T T T T T T
0 05 1 15 2 25 3
X

exportOla: Grid#4 p2 Nodes=3228 Cells=1569 RMS Err=4.4e-6
Tnteeral= -39.94036

(3) Vector(v) norm

gboodtobo000000000CO00OnermO0000O0O0O0O0COO0ODOOOOCOOOOOOGOOO
00000000000 (2)000000D000000000000ODO0O0O0ODO0OO0OO0DDOOOOOOOD
goboooooooooooobooooooooooooooooooaod

Flow through a Constricted Channel 17:18:57 10/14/08
s s s . . . s FlexPDE 5.1.2
v
1.54
7.00
=
6.00
1 — 5.50
5.00
4.50
4.00
] 3.50
05 3.00
2.50
2.00
. 1.50
& 0
0.5
RE
154

T
0 0.5 L 15 2 25 3

exportOla: Grid#4 p2 Nodes=3228 Cells=1569 RMS Eir=4.4e-6
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(4) Contour(vm) painted

goboododoboooooooooobooooooooooboooooobocooooboooooboooon
00000000 v|00000000000000000O00ODO0O0O0D0OD0OOUOD ®)UOOUOLODO

Flow tlrough a Constricted Channel 17:18:57 10/14/08
L L L ] L ] L FlexPDE 5.1.2

157 r v
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exportOla: Grid#d p2 Nodes=3228 Cells=1569 RMS Err= 4 .4¢-6
Integral= 18.17938

(5) Contour(p) painted
uggdpobboobodobboobooboobbooboobbooboobboobDbooboo

Flow tlrough a Constricted Channel 17:18:57 10/14/08
. . . L . L . FlexPDE 5.1.2

1.5 r

1.05
102
0.99
0.96
0.93
0.90
0.87
0.84
0.81
0.78
0.75
0.72
0.69
0.66
0.63
0.60
0.57
0.54

0.5

-0.54

Scale =E5

exportOla: Grid#4 p2 Nodes=3228 Cells=1569 RMS Ei= 4 .4¢-6
Integral= 429943 4
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(6) Contour(p) zoom(1l.5%Lx, 0, Lx, Ly)

00 p000000000O (x,y)=(2,05)000000000000000 jp|0000DOOOOOODO
ooboooooood

Flow through a Constricted Channel 17:18:57 10/14/08
L . L L FlexPDE 5.1.2
1 oy
zoom(1.5%Lx, 0, Lx, Ly)
max 9.73
m: 9.60
1 9.30
0.8 r
1
h
o6 f ot
/ d:
- [
v .
04- i L min
Scale = E4
02 r
1
0. r
T T T T T
16 18 2 22 24
X
exportOla: Grid#4 p2 Nodes=3228 Cells=1569 RMS Err= 4 .4¢-6
Integral= 50604.29
(7) Surface(p) zoom(1.5%Lx, 0, Lx, Ly)
0000 (000000 30000000000000000O
Flow through a Constricted Channel 17:18:57 10/14/08

FlexPDE 5.1.2

P
zoom(1.5"Lx, 0, Lx, Ly)
(0.3.-3.62, 30.)

9.90
9.60
9.30
9.00
8.70
8.40
8.10
7.80
7.50
7.20
6.90
6.60
6.30
6.00
570

99000.

Scale = E4

exportOla: Grid#4 p2 Nodes=3228 Cells=1569 RMS En= 4 .4¢-6
Integral= 50604.29
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(8) Elevation(vm) on ’outer’

0000000000 j»|00000000000000000000O0O0O0O0000DDOODO0OOOOOOD
goboboooooooooooooooOoOoOooboOooooooooOoooooon 3.0,600000000

goboooooooooo

Flow tlrough a Constricted Channel

vin

4 [ 1

0. 1 2 3 4. 5 13 A 8. 9
Distance

exportOla: Grid#d p2 Nodes=3228 Cells=1569 RMS En= 4 .4e-6
Integral= 38.90445

(9) Contour(div_v)

0000000000 divivyDODODODODDODODOD0ODO0OOD0ODOODOO

gogoogooobooobgoo

Flow tlrough a Constricted Channel

154

1 =
n x

17:18:57 10/14/08

17

FlexPDE 5.1.2

000000DO0O0OO0DOO (3)oooo

:18:57 10/14/08

FlexPDE 5.1.2

o

exportOla: Gridd p2 Nodes=3228 Cells=1569 RMS Err=4.4e-6
Integral=-1.257860e-3
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(10) Contour(curl_z)

0000000000 curl(v) (rot(v)) D0OODDODO0DOD0OOOOO0DOD O0DODOOOOODOOODOOO
ooboooooobooono

Flow through a Constricted Channel 17:18:57 10/14/08
\ . \ . . FlexPDE 5.1.2
157 r curl_z
max 0.00
a 0.00
min 0.00
g x i
a
05 r
Mo H
1 I ]
14 S
159 r
T T T T T T T
0 s 1 15 z 25 3
X

exportOla: Grid#4 p2 Nodes=3228 Cells=1569 RMS Err= 4 .4¢-6
Integral= 0.000000
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goooboobobooooooooobogoobobobobooboooobooboboboboboboooobooo
gogbooobboobooboobooboboboboobooboobb 0000000 Db000bO0bO
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vx0, po VX0
O -
¥
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2.1 Problem descriptor [ pfluid01b.pde ]

ggobooboooobod

TITLE
’Obstacle across a Straight Channel’ { pfluid0ib.pde }

goboooboooobooooobooooobooa

SELECT

Errlim = 1le-4

goboooobooooooooooOoOoOoOOoOoOobOOoOoOoOoOoOoooOOOoOoOOOoOoOOOOODbOOOn
ooboooobooooobon

VARIABLES
phi { Velocity potential }

10
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000000000000000000000000000000 2n000000 02mO00

DEFINITIONS { SI units }
Ix =1.0 Ly = 1.0 a= 0.2
vx0 = 5.0 { x-component of velocity at left end }
p0 = 1eb { Atmospheric pressure at left end }
dens = 1e3 { Mass density }

vx = dx(phi) vy = dy(phi) { Velocity components }
v = vector(vx, vy) vm = sqrt(vx"2 + vy 2)
p = p0 + 0.5*dens*(vx0°2 - vm~2) { Pressure }

pl = p0 + 0.5*dens*vx0~2 { Pressure at stagnation point }

goboooboooooboooobooooooooooo

EQUATIONS
div(grad(phi)) = 0

BOUNDARIES O OUOOOOOOOOOOOOOOOOOOO0OOOOO0OOCOOO0ODOCOOO0OOOOO0OOO0DAO
gbobobO0O Natural DO 0O0OD0O0D0000O0D0O00000D00D000O00OPoint valueJOOOOOO
0000000000000 00000000000000 Natural(phi) = 000000000000

BOUNDARIES
Region 1
Start ’outer’ (-Lx, Ly) Point value(phi) = 0
Natural(phi) = -vxO Line to (-Lx, -Ly) { In }

Natural (phi) = 0 Line to (Lx, -Ly) { Wall }

Natural(phi) = vxO Line to (Lx, Ly) { Out }

Natural(phi) = O Line to Close { wall }
Start ’obstacle’ (a, 0) { Cut-out }

Natural(phi) = O Arc(Center = 0,0) Angle = 360

goboooooooooooooo

PLOTS
Grid(x, y)
Contour (vm) painted
Contour (p) painted
Elevation(p) on ’obstacle’ Report(pl)
Vector(v) norm

Vector(v) norm zoom(-3*a/2, -3*a/2, 3*a, 3*a)

END

11
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22 0O0ODO

(1) Grid(x, y)

FlexPDEOOOOOOOOOOOOOOOOOOOODODODOOOOOOOOOOODOOOOOOOOOOO

ogo

Obgtacle across a Straight Channel

0.9+

0.6

03

0.3

0.6

-0.9

exportOlb: Grid#2 p2 Nodes=1512 Cells=716 RMS En=5.7¢e-5

(2) Contour(vm) painted

XV

15:34:04 10/16/08

FlexPDE 5.1.2

0000000000 j»| 0000000000000 00000O0ODO0ODO0O0ODO0ODOODOOOODOOD

0doDo00ooooOo o0oo0UoooOoUoDoOooooooom

Obstacle across a Straight Channel

0.9

0.6

03

0.3

0.6

-0.94

exportOlb: Grid#2 p2 Nodes=1512 Cells=716 RMS En=5.7¢e-5
Tnteeral= 20.16484

12

Vi

15:34:04 10/16/08

FlexPDE 5.1.2

10.5
10.0
9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
4.00
3.50
3.00
250
2.00
1.50
1.00
0.50
0.00
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(3) Contour(p) painted

Udpb0O0O0O0O0O00OO0O0O0O0O0O0COOO0OOOO0OCOOOOOO0OO0OOOOOOOOODOOOO0
goboooooooboooooobooOoooOoboOoobOoOoOoOooOoooOoOoOoOobOOoOoOobOboOooboOoOooon
oooo

Obstacle across a Straight Channel 15:34:04 10/16/08
| i . I I . . FlexPDE 5.1.2

0.9

0.6

0.3

-0.34

-0.6- Scale =E5

-0.8

exportOlb: Grid#2 p2 Nodes=1512 Cells=716 RMS Enr= 5.7e-5
Integral= 382657.7
(4) Elevation(p) on ’obstacle’ Report(pl)

oobooooboooobooooobOoOoobOoOooboOoOooobooOooooOoOoOoOobOoOobobOboOooboOoOooon
00 pOO0O po(led) 000000 12550 000000000000000000ODOO0OOOODOOOD

0
P =po+ 5(1102 —v?)

00000000 2=0000000000000000Report000000000C000O00O0CO0OOOOO
uoboooooooooocOoOooocoobooooboo poobobooooooooooooooo

13
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Obstacle across a Straight Channel

o4

[u} 03 06 09 12
Distance

exportOlb: Grid#2 p2 Nodes=1512 Cells=716 RMS En= 5.7e-5
pl= 112500.0 Integral= 107675.3

(5) Vector(v) norm

P
ON obstacle

ap

15:34:04 10/16/08
FlexPDE 5.1.2

gobooooboooooooooboobobooooooooooooooboooobooooooDooOon

Obstacle across a Straight Channel

0.5 T

-0.54

export0lb: Grid#2 p2 Nodes=1512 Cells=716 RMS Err= 5.7e-3

14

-

15:34:04 10/16/08
FlexPDE 5.1.2

10.5
10.0
9.50
9.00

8.00
7.50
7.00
6.50
6.00
5.50
5.00
4.50
4.00
3.50

2.50
2.00
1.50
1.00
0.50
0.00
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(6) Vector (v) norm zoom(-3*a/2, -3*a/2, 3%a, 3%a)
goooooooooooooooooooooooooooa

Obstacle across a Straight Channel 15:34:04 10/16/08
! I ! ! ! ! ! FlexPDE 5.1.2

v
0.3 F zoom(-3%a/2, -3%a/2, 3%a, 3*a)

10.5
10.0
r 9.50
9.00

8.50

— 8.00

7.50

7.00

6.50

6.00

3.50

r 5.00
4.50

4.00

3.50

L 3.00
2.50

2.00

1.50

1.00

0.50

0.00

0.2

019

-0014

-0.2+

-0.3

exportOlb: Grid#2 p2 Nodes=1512 Cells=716 RMS Err= 5.7e-5

15
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3 Cese3-00000000000000O00

0000000000000 00000000000000000000Case2000000000000
gobobboooobobobbooooobobbooooobbboooobboooobvxoO DO poOO
gboo0dvxoODOODODOOOODOOOOD

"-IIIII%

—— e
+ -
M
vx0, p0 T vx0
e e

3.1 Problem descriptor [ pfluidOic.pde ]

Case2 000000 pfluidOib.pde 00 0OO0DO0OOOOOOOOODOOOO

TITLE
’Obstacle across a Channel, Close to Wall’ { pfluidOic.pde }

BOUNDARIES OO UOOOOOOOOOO0OO0OO0OO0O0O0O0O00O0O obstacle’ HO0O0OO0OO0OOOOOOODOO
ooo

BOUNDARIES
Region 1
Start ’outer’ (-Lx, 0.3xLy) Point value(phi) = O
Natural(phi) = -vxO Line to (-Lx, -Ly) {In }

Natural (phi) = 0 Line to (Lx, -Ly) { wall }

Natural(phi) = vxO Line to (Lx, 0.3%Ly) { Out }

Natural (phi) = 0 Line to Close { wall }
Start ’obstacle’ (a, 0) { Cut-out }

Natural(phi) = O Arc(Center = 0,0) Angle = 360

16
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PLOTSOOO0OOOOOOO 200 elevation 000 O000O0O0OOO

PLOTS

Elevation(p) from (-Lx, -Ly) to (Lx, -Ly)
Elevation(p) from (-Lx, 0.3%Ly) to (Lx, 0.3*Ly)

END

32 0O0ODO
(1) Grid(x, y)
FlexPDEOOOOODOOODODODOODODOODOODOOOOOOOO

Obstacle across a Channel, Close to Wall

0.6 r

0.3

-0.34

-0.6-

-0.84

exportOlc: Grid#2 p2 Nodes=1082 Cells=504 RMS En= 6.9¢-5

17
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13:40:12 10/17/08
FlexPDE 5.1.2
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(2) Contour (vm) painted

0000000000 |»|00000000000000000O0O000DO0O000DODO0O00D0OOO0

Obstacle across a Channel, Close to Wall 13:40:12 10/17/08
! ! ! L FlexPDE 5.1.2

vm

0.6

135
13.0
12.5
12.0
11.5
11.0
10.5
10.0
9.50
9.00
8.50
8.00
7.50

0.3

-0.3

6.50
i 6.00
06 5.50
5.00
150
0.9+ 350
3.00
250
2.00

1.00
0.50

exportOlc: Grid#2 p2 Nodes=1082 Cells=504 RMS En= 6.9¢-3
Integral= 13.16802

(3) Contour(p) painted

UdpbOO0OOO0bOOOOOOOOO0OOCOOOODOOOO0ODOOOOOOOOOOOOOOOOOODOOOn
gobodooobooooboooooooooooooboooooood

Obstacle across a Channel, Close to Wall 13:40:12 10/17/08
! ! ! L FlexPDE 5.1.2

0.6 R

115
110
1.05
1.00
0.95
0.90
0.85
0.80
0.75
0.70
0.65
0.60
0.55

0.3

-0.3

0.45
0.40
0.35
0.30
0.25
0.20

-0.6-

-0.84

Scale =E5

exportOlc: Grid#2 p2 Nodes=1082 Cells=504 RMS En= 6.9¢-5
Integral= 242137.7

18
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(4) Elevation(p) on ’obstacle’ Report(pl)

gobooooooobooooobooooboooboooooooooooooooooboOooboOooon
gooooo

Obstacle across a Channel, Close to Wall 13:40:12 10/17/08
4 FlexPDE 5.1.2

P
1 / ON obstacle
10, e

| LA /
ki

P

0 03 0.6 0.9 12
Distance

exportOle: Grid#2 p2 Nodes=1082 Cells=504 RMS Ei= 6.9e-3
pl= 112500.0 Integral= 96507.52

(5) Vector(v) norm
gooboboboooooboooboobobobooooooboobobobobobooboobooDboD

Obstacle across a Channel, Close to Wall 13:40:12 10/17/08
! 1 1 L FlexPDE 5.1.2

v
140
057 r 13.0
12.0
SEEEESSSYSRER

11.0
10.0

9.00
8.00

6.00
5.00
4.00
3.00

1.00
-0.5- r 0.00

exportOle: Grids2 p2 Nodes=1082 Cells=504 RMS Err= 6.9¢-5

19
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(6) Vector (v) norm zoom(-3*a/2, -3*a/2, 3%a, 3%a)

goboooboooooooooboooooooooooon

Obstacle across a Channel, Close to Wall 13:40:12 10/17/08
1 1 1 1 1 1 FlexPDE 5.1.2
v
0.3 F zoom(-3%a/2, -3%a/2, 3%a, 3*a)
14.0
13.0
02 F 12.0
11.0
10.0
9.00
] [ 8.00
ol 7.00
6.00
5.00
4.00
~ 0. r 3.00
2.00
1.00
0.00
0.1 r
0.2 r
-0.31 r

exportOle: Grids2 p2 Nodes=1082 Cells=504 RMS Err= 6.9¢-5

(7) Elevation(p) from (-Lx, -Ly) to (Lx, -Ly)

000000D0O000O00DO00Doo0DooO00Do0DooOO0OoDoOoOon 19523 0000000000
gooboobobooboo

Obstacle across a Channel, Close to Wall 13:40:12 10/17/08
) FlexPDE 5.1.2

10,

P
from (-Lx, -Ly)
to (Lx, -Ly)

ap

9.6

exportOle: Grids2 p2 Nodes=1082 Cells=504 RMS Err= 6.9¢-5
Integral= 1955231

20
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(8) Elevation(p) from (-Lx, 0.3xLy) to (Lx, 0.3*Ly)

000000oooooooooo00o00oooooooOoO0OD0b000O0OD 1884000000000
000000000000 0DO0OD (mOODODODO 672900000000000O0O0O0OOODODODO
ooo

Obstacle across a Channel, Close to Wall 13:40:12 10/17/08
) FlexPDE 5.1.2

a— P
1o | —] I— from (-Lx, 0.3"Ly)
to (Lx. 0.3'Ly)

ap

-0.9 -0.6 -03 1} 03 0.6 0.9
X

exportOlc: Grid#2 p2 Nodes=1082 Cells=504 RMS En= 6.9¢-3
Integral= 188794.3

21
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4 Cased-0000D00OO0OODOOOO

coboboboooooooooooooOooooboOooobooOooooOobocOoOoOOoO0ooOoboOoobooOoOoOooOooOonoag
gbooooboobobdoboboooboob oo pob0obooo woOoooodao

y? y A

(X2, ¥2) T
—_— —_—
a
vx0, p0 VX0 (1, Y1)
o
X | (x3.y3) %
—_— —_— d
T (X4, ¥4)

00000000000 000000000000 a=05,d=0100000000400000000
000o0ooooooo0oo000000000000000 «=50000000000000000

a . a .

Tr1 = ——Ccosa — —sin« Y1 = —sina — = cos o
2 2 2 2
a n . a . +d

To = ——COSQ + — sin« Yo = —sina + = cos
2 2 2 2

I3 = —I1 Ys =~

Ty = —T2 Ys = —Y2

4.1 Problem descriptor [ pfluid01d.pde |

ooooooooooooo

IEICIE LD,
’Drag and Lift on a Plate’ { pfluid0id.pde }

gboboobooboobobooboonboboo

SELECT

Errlim = le-4
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gobooooboooobooooobOoOoOoOOoOoobOo0oOoOoOoOoOooOoOoOobOOOoOoOOOOoOoDbboOnon
ooboopoooooooon

VARIABLES
phi { Velocity potential }

000000000000 0000000000 bruteforce00O0O0O0DOOODOOO 2-yo000000O
v —ys0000000COCOODOOOzO0000DODOODODOD20000100000000000

DEFINITIONS { SI units }
Lx = 1.0 Ly =1.0 a = 0.5%Ly d = 0.2*a
vx0 = 5.0 { x-component of velocity at left end }
alpha = PI/6 { Angle of attack, radians }

si = sin(alpha) co = cos(alpha)

x1 = -d/2*si - a/2*co { Corner coordinates }

yl = -d/2%co + a/2*si

x2 = d/2%si - a/2%co

y2 = d/2xco + a/2*si

x3 =-x1 y3=-y1 x4 =-x2 y4 = -y2

p0 = 1e5 { Atmospheric pressure at left end }
dens = 1le3 { Mass density }

vx = dx(phi) vy = dy(phi) { Velocity components }

<
I

vector(vx, vy) vm = magnitude(v)

pO + 0.5%dens*(vx0°2 - vm~2) { Pressure }

el
]

brute_force = p0*2*y2

goboooooooobooooboooooooooog

EQUATIONS
dxx(phi) + dyy(phi) = 0 { Or div(grad(phi)) = 0 }

BOUNDARIESO O OO DOODOOODOOODDOO Casel-3000000000O

BOUNDARIES
Region 1
Start ’outer’ (-Lx, Ly) Point value(phi) = 0
Natural(phi) = -vxO Line to (-Lx, -Ly)

Natural(phi) = O Line to (Lx, -Ly)

Natural(phi) = vxO Line to (Lx, Ly)

Natural(phi) = O Line to Close
Start ’obstacle’ (x1, y1) { Cut-out }

Natural(phi) = O Line to (x2, y2) to (x3, y3) to (x4, y4) to Close
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goboooooooooocoooo

PLOTS
Grid(x, y)
Contour (vm) painted
Vector(v) norm
Contour (p) painted
Elevation(p) from (-Lx, -Ly) to (-Lx, Ly) { Left }
Report (brute_force)
Elevation(p) from (Lx, -Ly) to (Lx, Ly) { Right }
Elevation(p) from (-Lx, -Ly) to (Lx, -Ly) { Bottom }
Elevation(p) from (-Lx, Ly) to (Lx, Ly) { Top }

END

42 0O0O0OO

(1) Grid(x, y)

FlexPDEOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 20000000000
gobooooooooobooboooobo

Drag and Lift on a Plate 16:14:53 10/21/08
! ! ! L L ! ! FlexPDE 5.1.2

0.9
0.6
0.3
- 0. \
-0.34
-0.6

-0.84

T T T T T T T
0.9 -0.6 -03 0 0.3 06 09

X
exportOld: Grid#3 p2 Nodes=1848 Cells=880 RMS En=4.3e-3
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(2) Contour(vm) painted

0000000000 |v|00000000000000000 (z2,42), (24,94) 00000000 (#1,%1),
(z3,93) 00000000000000000O00O00

Drag and Lift on a Plate 16:14:53 10/21/08
. . ! FlexPDE 5.1.2

m

0.5+
19.0
18.0

16.0
150
14.0
13.0
120
11.0

0.6

I\H

0.3

9.00
8.00

6.00
5.00
4.00
3.00
2.00
1.00
0.00

-0.34

<06+

-0.8

exportOld: Grid#3 p2 Nodes=1848 Cells=880 RMS Er=4.3e-5
Integral= 20.09854
(3) Vector(v) norm

gboooobo00000000O0CO00OnermO00000O0O0O0COO0ODOOOOCOOOOOOOOO
oobooooo

Drag and Lift on a Plate 16:14:53 10/21/08
L L L L FlexPDE 5.1.2

1- L

9.50
9.00
8.50
8.00
7.50
7.00
6.50
6.00
5.50

\IH ﬂ

0.5 r

5.00
4.50
4.00

3.00
2.50
2.00

05 L

exportOld: Grid#3 p2 Nodes=1848 Cells=880 RMS Err= 4.3e-3
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(4) Contour(p) painted
gopbobbooboboboboboobbooboobDoobD0oobDbobObOOobDOoOoDbOoOobDUoOoDOOD
gbobobobooooooboboboo

Drag and Lift on a Plate 16:14:53 10/21/08
. . . I . . . FlexPDE 5.1.2

05+
1.20
110
1.00
0.90
0.80
0.70
0.60
0.50
0.40
0.30
0.20
0.10
0.00

0.6

0.3

-0.20
-0.30
-0.40
-0.50
-0.60

-0.34

Scale = ES
-06

-0.8

exportOld: Grid#3 p2 Nodes=1848 Cells=880 RMS Er= 4.3e-5
Integral= 392795.6

(5) Elevation(p) from (-Lx, -Ly) to (-Lx, Ly) Report(brute_force)

Jo0o00DO0O000 p000O00OD0ODOOO0O0ODOOO leb0000OD0ODODDOODOOODOODOOUOOO
brute force U O OOONDUOOOOOODOODOODODODOODDOODOUODODODODODDOUODOOpOOOO
01999820 000000000000 000o0oo

Drag and Lift on a Plate 16:14:53 10/21/08
o4 FlexPDE 5.1.2

p
from (-Lx, -Ly)

10.001
to (-Lx, Ly)
/\ o
10 i

S

5.99

V
| N

5.99:

]

0.9 -0.6 -03 0 03 06 09
Y

exportOld: Grid#3 p2 Nodes=1848 Cells=880 RMS En=4.3e-3
brute force= 33660.25 Integral= 199981.5
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(6) Elevation(p) from (Lx, -Ly) to (Lx, Ly)

0000000000 p0000000000D00O0OD0O0O leh0000D0OO0OO0ODOOOOPOOODOOODOO
0000000000000000 bruteforceO0ODODODODODODO negligiblesmal DO O O0O0O

Drag and Lift on a Plate 16:14:53 10/21/08

FlexPDE 5.1.2
p
J\ }\ from (Lx, -Ly)
to (Lx, Ly)
N .

I L

ed
10.001

L S

-0.9 -0.6 -03 1} 03 0.6 09

v
exportOld: Grid#3 p2 Nodes=1848 Cells=880 RMS En= 4.3e-5
Integral= 199981 4

(7) Elevation(p) from (-Lx, -Ly) to (Lx, -Ly)

0000000000000 O00000p0O0OOOOCOOOO00O0O0pOOOOO 198699000000
ooboooooon

Drag and Lift on a Plate 16:14:53 10/21/08
o4 FlexPDE 5.1.2

P
from (-Lx, -Ly)
9 to (Lx, -Ly)

ap

9.96

P

]

0.9 -0.6 -03 0 03 0.6 09
X

exportOld: Grid#3 p2 Nodes=1848 Cells=880 RMS Err= 4.3e-3
Integral= 198699 3
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(8) Elevation(p) from (-Lx, Ly) to (Lx, Ly)

goboooboooobooooodgo poobobooooooobooodpbooooooooooboooon
000000000 bruteforceJODOO0OOODO negligiblesmall 0 00000

Drag and Lift on a Plate 16:14:53 10/21/08
o FlexPDE 5.1.2

P
from (-Lx, Ly)
9 to (Lx, Ly)

ap

-0.9 -0.6 -03 1} 03 0.6 0.9

X

exportOld: Grid#3 p2 Nodes=1848 Cells=880 RMS Ern=4.3e-5
Integral= 198699 .4

0000 (5)-(8) 0000000000000 0D000DDO00O0D dragO lift 00O net forceD 000
goobobobooooooooobogooboboboboooboooobooboboboboboboooooo
gogoooooboobooboobobooboooooooooobobooboooooooooooooobooboobbobbooboa
gooooooooobooooboooddooobbobobbbbooooLobbDbobbbbboo
gogd
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