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1.1 Problem descriptor [ htransfer0Ola.pde ]

ggboooobooboon

TITLE
’MgO Plate with a Hole, k(T)’ { htransferOla.pde }

goobooboboboooooooboooobobobooob o200 bDO0DbDUbOobOobOObDOO
gooogo

SELECT

Errlim = 1le-4

oobooooooono

VARIABLES
temp { Temperature }

0000000000000 00o0oo0ooo00oo00ooD k000 tempO000O00O0DOOOO
gooboboboooooobobobobo

DEFINITIONS
Lx = 0.6 Ly =0.4 r0 = 0.1
heat = 0 { Heat source }
k = 15000/temp { Thermal conductivity k(T) }

fluxd x = -k*dx(temp) fluxd.y = -kxdy(temp)
fluxd = vector(fluxdx, fluxd.y) fluxdm = magnitude(fluxd)

00000000 0OD0OINITIAL VALUESUODOODODODODOOOOO0OO0O0ooO0obooooooooooon
goobooboboboooooooboooboboboboooboooooDoboboboboboboooogoo
gooooooboobooobobooboobboobooboboobooboobboobboobboobag
000000000 T(x,y)=13000 0000000000000

INITIAL VALUES
temp = 1300
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gooooo

V- f=h(z,y)
000000000 f0000000heat flux densityd 0000000 f=-AVT 00000000

EQUATIONS
div(fluxd) = heat

gobooobooooooOooooboooo

BOUNDARIES
Region 1
Start (0,0)
Natural(temp) = O Line to (Lx, 0) { Insulated }
Value(temp) = 300 Line to (Lx, Ly)
Natural(temp) = 0 Line to (0, Ly) { Insulated }
Value(temp) = 2300 Line to Close
Start(Lx/2 - r0, Ly/2) { Exclude hole }
Natural (temp) = O
Arc(Center = Lx/2, Ly/2) Angle = 360 to Close

gobooooooooooooooo

PLOTS
Grid(x, y)
Contour (temp)
Contour (k) painted
Vector (fluxd) norm
Contour (fluxd x) Contour(fluxd_y) Contour(fluxd m)
Elevation(temp) from (0, 0) to (Lx, 0)

END
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1.2 ODOODO

(1) Grid(x, y)
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MgO Plate with a Hole, k(T)
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exportOla: Grid#2 p2 Nodes=1058 Cells=492 RMS En= 5.8e-3

(2) Contour (temp)
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MgO Plate with a Hole, k(T)
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exportOla: Grid#2 p2 Nodes=1058 Cells=492 RMS En= 5 .8e-5
Integral= 217.8856
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(3) Contour(k) painted
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exportOla: Grid#2 p2 Nodes=1038 Cells=492 RMS Err= 5.8e-3
Integral= 4736623

(4) Vector (fluxd) norm
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(5) Contour (fluxd_x)
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MgO Plate with a Hole, k(T) 14:59:58 7/10/08
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exportOla: Grid#2 p2 Nodes=1038 Cells=492 RMS Err= 5.8e-3
Integral= 9194.263
(6) Contour (fluxd_y)
ooooo fOy0O0O fyDDDDDDDDDDDDD
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exportOla: Grid#2 p2 Nodes=1058 Cells=492 RMS En= 5.8e-3
Integral= 0.782533



FlexPDFE5 whitepapers

(7) Contour (fluxd.m)
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MgO Plate with a Hole, k(T) 14:59:58 7/10/08
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exportOla: Grid#2 p2 Nodes=1038 Cells=492 RMS Err= 5.8e-3
Integral= 9453.211

(8) Elevation(temp) from (0, 0) to (Lx, 0)
godo0o0oO0ooo0oooo0oooo0ooooooooooooooon

MgO Plate with a Hole, k(T) 14:59:58 7/10/08
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2.1 Problem descriptor [ htransfer01b.pde ]
0000 htransferOla.pde DO OOOODO0O

TITLE
’Foil Emitting IR Radiation’ { htransferOilb.pde }

SELECT

Errlim = le-4

VARIABLES
temp { Temperature }

000 0000 0300 Stefan-Boltzmann 00 ¢ 0000 5.67e-8 0000000000000 0OOOO
obobO0o0o0b0oO0o00obOboc0o0obOo00bO0Ofequl,equ2000000O00O00OO0OO0OOODO0C

DEFINITIONS
ILx = 0.6 Ly =0.4 d = 1le-3
heat = -2%0.3%5.67e-8*(temp~4 - 30074)/d
{ Heat source per unit volume }
k = 45 { Thermal conductivity of steel }
fluxd x = -kxdx(temp) fluxd.y = -kxdy(temp)
fluxd = vector(fluxd x, fluxd.y) fluxdm = magnitude(fluxd)
equl = div(fluxd)
equ2 = heat

o000 tempU000000O00O0OOCOOO0OOOOOOOODOCOOOOOODOOOODOOOOOOODOOO
00o00o0oooooooooooo0oooooooo

INITIAL VALUES
temp = 600

EQUATIONS
div(fluxd) = heat

BOUNDARIES
Region 1
Start (0,0)
Natural(temp) = O Line to (Lx, 0) { Insulated }
Value(temp) = 300 Line to (Lx, Ly)
Natural(temp) = 0 Line to (0, Ly) { Insulated }
Value(temp) = 1000 Line to Close
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PLOTS
Grid(x, y)
Contour (temp) Surface(temp)
Elevation(temp) from (0, Ly/2) to (Lx, Ly/2)
Elevation(heat) from (0, Ly/2) to (Lx, Ly/2)
Vector(fluxd) norm Contour (fluxd m)
Contour (fluxd x) Contour (fluxd_y)
Elevation(equl, equ2) from (0, Ly/2) to (Lx, Ly/2)

END

22 DO0OO
(1) Grid(x, y)
gopbooobobo2000000booo0ooboooooboo0oDoOooooooboooooD

Foil Emitting IR Radiation 11:09:29 7/11/08
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(2) Contour (temp)
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Foil Emitting IR Radiation 11:09:29 7/11/08
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exportOlb: Grid#3 p2 Nodes=1806 Cells=859 RMS Err= 6.8¢-5
Integral= 90.88784

(3) Surface(temp)
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Foil Emitting IR Radiation 11:09:29 7/11/08
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(4) Elevation(temp) from (0, Ly/2) to (Lx, Ly/2)
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Integral= 2271870

(5) Elevation(heat) from (0, Ly/2) to (Lx, Ly/2)
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(6) Vector (fluxd) norm
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Foil Emitting IR Radiation 11:09:29 7/11/08
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(7) Contour (fluxd.m)
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(8) Contour (fluxd x)
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(9) Contour (fluxd_y)
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(10) Elevation(equl, equ2) from (0, Ly/2) to (Lx, Ly/2)
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Foil Emitting IR Radiation 11:09:29 7/11/08
6 FlexPDE 5.0.22
a o e equl
el from (0, Ly/2)
_j to (Lx, Ly/2)
-5 j— a:equl
)
-10. r}
-15
§ J
-20, J
=25,
=30
=35 j}
0 0.1 02 03 04 05 0.6
X

exportOlb: Grid#3 p2 Nodes=1806 Cells=859 RMS Ernr= 6.8e-5
Integral(a)= -819054.9 Integral(b)= -772867.2

15



