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W
h
e
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e

th
is

fi
ts

in
to

T
e
llu
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id
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•
B

efore
th

e
castin

g
op

eration
b
egin
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th

e
m

old
is
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.

•
W

e
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eed

th
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fi
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al

tem
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re
d
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u
tion
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th
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old
to
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to
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rid
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T
h
e

fi
n
al

tem
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d
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tion
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con
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th
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b
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n
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ary

con
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.
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d
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w
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d
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c
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=
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refl
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w
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n
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d
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d
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=
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i d
A

j
cos

θ
i cos

θ
j

π
R

2ij

W
e

evalu
ate

th
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p
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=
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n
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b
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T
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iew

factors
are

essen
tial

to
ob

tain
in

g
an

accu
rate

solu
tion

.

1
1



1
2



F
igu

re
2:

T
h
e

N
u
sselt

u
n
it

sp
h
ere

1
3



T
h
e

a
lg

o
r
ith

m

W
e

n
eed

to
form

th
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T
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If yes calculate
view

factor
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w
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P
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b
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h
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p
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h
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h
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b
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d
u
cts,

b
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is
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b
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e

secon
d
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ot

p
ro

d
u
ct
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p
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tests,
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w
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ow
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face
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oth
er.

B
u
t,

w
e
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eed

to
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ake
su

re
th
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is

n
oth

in
g

in
th

e
w

ay
b
efore
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e

can
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th

e
v
iew

factor.

In
oth

er
w

ord
s,

w
e

n
eed

to
m

ake
su

re,
from

th
e

p
oin

t
of

v
iew

of

face
i,

th
at
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ere
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o

face
k

in
th

e
w

ay
of

face
j.

face i
face j

face k
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T
h
e

O
c
c
lu

s
io

n
R

o
u
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e

O
cclu

sion
is

very
h
ard

to
d
etect.

H
ere

is
h
ow

th
e

p
rogram

d
o
es

it.

For each face j

R
otate C

oordinate System

Project into xy plane

For each face i

For each face k
Project into xy plane

C
om

pare projections

If overlap: store index of overlapping face
If no overlap: try another face

If none overlap: use face j in calculation
If overlap: use closest face in calculation

F
igu

re
8:

fl
ow

ch
art

for
th

e
o
cclu

sion
su

b
rou

tin
e.
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ie
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to

r
M

a
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T
h
e

v
iew

factor
m
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is

an
n

b
y

n
m

atrix
w

h
ich

con
tain

s
all

th
e

v
iew

factors
from

every
face

i
to

every
oth

er
face

j
(n

is
th

e
n
u
m

b
er

of
faces).

A
ll

of
th

ese
tests

h
elp

fi
ll

th
e

v
iew

factor
m

atrix
.

•
If

a
face

fails
an

y
of

th
ese

tests,
th

en
th

e
v
iew

factor
m

atrix
at

th
at

in
d
ex

is
set

to
0.

•
If

a
face

p
asses

all
th

ese
tests

th
en

th
e

v
iew

factor
is

calcu
lated

an
d

stored
in

th
e

m
atrix

.

•
If

a
face

j
is

o
cclu

d
ed

b
y

a
face

k
,
th

e
v
iew

factor
for

face
j
is

set

to
0,

an
d

th
e

v
iew

factor
for

face
k

is
calcu

lated
an

d
stored

in

th
e

m
atrix

.
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ot
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o
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o
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ill
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o
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k

o
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face
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g

R
a
d
io

s
ity

a
n
d

N
e
t

R
a
d
ia

n
t

F
lu

x

A
fter

w
e

h
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solved
th

e
sy

stem
of

eq
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ation

s,
w

e
h
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a
m

atrix

w
ith

th
e

rad
iosity

of
each

face.

W
e

n
eed

to
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th
e
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et

rad
ian

t
fl
u
x

an
d

th
en

th
e

tem
p
eratu
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em

b
er,

w
e
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try
in

g
to

get
th

e
fi
n
al

tem
p
eratu

re
d
istrib

u
tion

of
th

e
m

old
).
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o

get
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e
n
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ian

t
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u
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w
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is:
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d

=
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−

I
i

I
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=

Σ
B

j F
ij
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R
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d
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n
t

F
lu
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n
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T
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p
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r
a
tu

r
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O
n
ce

w
e

h
ave
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e

n
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rad
ian

t
fl
u
x
,
w

e
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p
eratu

re
b
y
:

α
δ
Tδ
t

=
q
c
o
n

v
+

q
c
o
n

d
+

q
r
a
d

U
sin

g
th

is
p
rogram

for
q
r
a
d ,

w
e

can
n
ow

get
an

accu
rate

tem
p
eratu

re
d
istrib

u
tion

for
th

e
m

old
.
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R
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s
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lts

T
o

test
th

e
p
rogram

,
w

e
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th
e

p
rogram

on
several

sp
h
erical

m
esh

es
an

d
lo

oked
at

h
ow

each
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h
ere

in
teracted

w
ith

th
e

oth
ers.

T
h
e

follow
in

g
p
ictu

res
are

of
n
et

ra
d
ia

n
t
fl
u
x,

n
ot

of
tem

p
eratu

re.

T
h
u
s

an
area

th
at

lo
ok

s
cold

er
m

ean
s

th
at

th
at

area
h
as

less
n
et

rad
ian

t
fl
u
x
.

T
h
is

m
ean

s
th

at
th

ere
is

m
ore

in
cid

en
t

rad
iation

on

th
e

area.

H
ere

are
som

e
p
ictu

res.
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F
u
tu

r
e

W
o
r
k

S
o

far
w

e
h
ave

w
orked

on
th

is
co

d
e

in
d
ep

en
d
en

t
of

T
ellu

rid
e.

W
e

n
ow

n
eed

to:

•
In

tegrate
th

e
p
rogram

in
to

T
ellu

rid
e.

J
oh

n
w

ill
p
rob

ab
ly

d
o

th
is

after
th

e
w

ork
sh

op
.

•
P
arallelize

th
e

co
d
e.

T
h
is

w
ill

also
p
rob

ab
ly

h
ap

p
en

after
th

e

w
ork

sh
op

.
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