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Using Monte Carlo Method to calculate View Factors
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rfluxmtx Al.rad A2.rad > result.txt

Location Vector

f—‘gf_g
900001 |rfluxmtx -I -ab 1 - Al.rad > result.txt
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Workflow with rfluxmtx: Limitations and bottlenecks
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Multiple modifiers are expanded in commandline while invoking rcontrib.

-

L£(-Dx*0-Dy*0-Dz*-1,0, ~1)

£ (-Dx*0-Dy*0-Dz*~1
L€ (-Dx*0-Dy*0-D2*-1,0,-1)
Lf (-Dx*0-Dy*0-Dz*~1,0,-1)
A£(-Dx*0-Dy*0-Dz*-1,0,-1)
LA UK Uiy gy Ui
L€ (~Dx*0-Dy*0-Dz*-1,0,-1)
Jif (-Dx*0-Dy*0-D2*~-1,0, -1)
12 (-Dx*0-Dy*0-Dz*-1,0,-1)
J1£ (-Dx*0-Dy*0-Dz*-1,0,-1)

£ (-Dx*0-Dy*0-Dz*-1, o,»ll
L (-Dx*0-Dy*0-Dz*-1, 0,
L€ (-Dx"0-Dy<0-Dz2-1, n.-l)

L€ (-D%*0-Dy*0-Dz*~1,0,-1)
0-Dyr0-Dz-1, D.

~b if (-Dx*0-Dy*0-Dz*-
|-bn 1 -b if(-Dx*0-Dy*0-Dz

b Lf (-Dx*0-Dy*.

F-m r1145 -bn 1
£ (-Dx*0-Dy*0-Dz*-1,0,-1)

L -b 1f(-Dx*0-Dy*0-Dz
-bn 1 -b 1£(-Dx*0-Dy*0-Dz:

m r1168 ~bn 1 -b if(

reontrib ~fot ~h# =ab 1 —aﬂ 100000

£175
r179
r183
r187
r191
r195
r199

r1103
-m i
0,-1) -m
1,0,-1)
r1118 -bn 1 -b 4f(-Dx*0-Dy*0-Dz*-
-m 1122 -bn 1 -b 4f(-Dx*0-Dy*0-Dz
L€ (~Dx*0-Dy*0-D2*-1,0,-1) -m r1126
2#-1,0,-1) -m rl
i -b 4f(-Dx*0-Dy*0-Dz*-1,0,
-bn 1 b 1f(-Dx*0-Dy*0-Dz*-1,0,
F1141 -bn 1 -b if(-Dx*0-Dy*0-Dz*-1

1) -m

b £ (-Dx*0-Dy*0-Dz*-1,0,-1) -m 1

“Iw

~bn.
~bn

10,-1)
b L£(-Dx*0-Dy*0-Dz*-1,0,-1)
b Lf(-Dx*0-Dy*0-Dz*~1,0,-1)
b L£(-Dx*0-Dy*0-Dz*~1,0,
-b L£(-Dx*0-Dy*0-Dz*-1,0;
b L (~Dx*0-Dy*0-Dz*~1,0,
b Lf(-Dx*0-Dy*0-Dz*-1,0,
~o-Af (~Dx*0-Dy*0-Dz*~1,0,
-b Af(-Dx*0-Dy*0-Dz*-1,0,
b 1f(-Dx*0-Dy*0-Dz*-1,0,
-b 4f (-Dx*0-Dy*0-Dz*-1,0,
b Lf(-Dx*0-Dy*0-Dz*~1,0,
-b Lf (~Dx*0-Dy*0-Dz*-1,0,
=b i1 (-Dx*0-Dy*0-Dz*-1,0,
-b Af(-Dx*0-Dy*0-Dz*-1,0,
b L£(-Dx*0-Dy*0-Dz*-1,0,
-b if(-Dx*0-Dy*0-Dz*-1,0,
b 1f(-Dx*0-Dy*0-Dz*-1,0,
-b 4 (~Dx*0-Dy*0-Dz*-1,0,
b £ (-Dx*0-Dy*0-Dz*-1,0,
-b Lf(-Dx*0-Dy*0-Dz*-1,0,
~b if (-Dx*0-Dy*0-Dz*~1,0,
b Lf(-Dx*0-Dy*0-! Dz'-l 0,
~b if (~Dx*0-Dy*0-Dz*

16=057=1 ~faa =¢ 1 =bn 1 =b 1f (~DX*0-Dy*0-Dz*=1,0,
-b if(-Dx*0-Dy*0-Dz*-1,0,~1)
-b 1f(-D%*0-! D;

-m r14 -bn 1
-m r18 -bn 1
r112 -bn
£116 -bn
~bn

-b
-b
-b
-b
-b
b,
b
-b
b
“b
-b
-b.
-b
-b
-b
-b
-b
-b
b
-b
-b
-b

r188
r182
r196

A e 45 1 b o e

,0,-1 £1100 -bn 1 ~b if (-Dx*0-Dy*0-Dz:
-bn 1 ~b if(-Dx*0-Dy*0-Dz! -1 0,-1) -m r1104 -bn 1 -b if(-Dx*(0-Dy*0-Dz

~b 4f(-Dx*0-Dy*0-Dz*-1,0,~-1)
-b if (-Dx*0-Dy*0-Dz*-1,0,~

1f (~Dx*0-Dy*0-Dz*~1,0,
£ (~Dx*0-Dy*0-Dz*~1,0,
1f (~Dx*0-Dy*0-Dz*~1,0,
1£(-Dx*0-Dy*0-Dz*-1,0;
£ (~Dx*0-Dy*0-Dz*-1,0,
41 (~Dx*0-Dy*0-~

£ (~Dx*0-Dy*0~D:

1€ (-Dx*0-Dy*0-D2*-1,0,
4f (~Dx*0-Dy*0-Dz*~1,0,
i€ (-Dx*0-Dy*0-Dz*-1,0;
4 (~Dx*0-Dy*0-Dz*-1,0,
4£ (~Dx*0-Dy*0-Dz*~1,0,
1£(-Dx*0-Dy*0-Dz*~1,0,
A£ (-DX*0-Dy*0-Dz*-1,0,
£ (~Dx*0-Dy*0~ Dz--l,o.
A£ (~Dx*0-Dy*0-Dz*~1, 0,
1£(-Dx*0-Dy*0-Dz*-1,0,
1f (-Dx*0-Dy*0-Dz*~1,0,
if (-Dx*0-Dy*0-Dz*-1,0,
1f(-Dx*0-Dy*0-Dz*-1,0,
1f (~Dx*0-Dy*0-Dz*~1,0, -
1£(-Dx*0-Dy*0-Dz*~1,0,-1)

107 -bn 1 -b if(-Dx*0-Dy*0-Dz*-1,0,~1) -m r1108 -bn 1 -b if(-Dx*0-Dy*0-Dz*-1,0,

£1111 -bn 1 -b if(-Dx*0-Dy*0-Dz*-1,0,-1) —m r1112 -bn 1 -b if(-Dx*0-Dy*0-Dz
-m r1115 -bn 1 -b Lf(-Dx*0-Dy*0-Dz*-1,0,
1,0,-1) -m r1119 -bn 1 -b if(-Dx*0-Dy*0-Dz:
*-1,0,-1) -m r1123 -bn 1 -b 1f(-Dx*0-Dy*0-Dz
-bn 1 -b 1f(-Dx*0-Dy*0-Dz*-1,0,
130 -bn 1 -b 4f(-Dx*0-Dy
£1134 -bn 1 -b if (~Dx*0-Dy*0-Dz
-m r1138 -bn 1 -b if(-Dx*0-Dy*0-Dz
-m r1142 -bn 1 -b if(-Dx*0-Dy*0-Dz
4-1,0,-1) ~m r1146 ~bn 1 -b Lf(-Dx*0-Dy*0-Dz*~1,0,-1)

+0,-1)

40-Dz*—

1,0,-1)

1,0,-1)

) -m r1116 -bn 1 -b 1f(-Dx*0-Dy*

20,-1)
~1) -m r1127 ~bn 1 -b
#0,-1) -m r1131 -bn 1
-1,0,-1) -m r1135 -bn

1,0,-1) -m

3 -bn 1 -b

r117 1-b

=1)] =@ E11 =B 1 =B Lf(=Dx*0-Dy*0-Dz*=1,0,=1) =m 12 =bn 1 =B
-m r15 -bn 1 -b Lf(-Dx*0-Dy*0-Dz
=m £19 -bn 1 -b L£(-Dx*0-D¥+0-Dz2-1,0,-1) -m
)

*-1,0,-1) =m0

1£(-Dx*0-Dy*0-Dz*-1,0,-1)
£ (-Dx*0-Dy*0-Dz*~1,0,-1)

1 -b if (-Dx*0-Dy*0-Dz*-1,0,-1)

1-b
1 -

4f (-Dx*0-Dy*0-Dz*-1,0,-1)
1€ (-Dx*0-Dy*0-Dz*~1,0,-1)
Af (-Dx*0-Dy*0-Dz*-1,0,-1)
1£(-Dx*0-Dy*0-Dz*-1,0,-1)
if (-Dx*0-Dy*0-Dz*-1,0,-1)
££ (-DX*0-Dy*0-D2*-1,0,-1)
if (-Dx*0-Dy*0-Dz*-1,0,-1)
4 (-Dx*0-Dy*0-Dz*-1,0,-1)
if (-Dx*0-Dy*0-Dz*-1,0,-1)
££(-Dx*0-Dy*0-Dz*-1,0,-1)
Af (-Dx*0-Dy*0-Dz*-1,0,-1)
1€ (-Dx*0-Dy*0-Dz*~1,0,~1)
if (~Dx*0-Dy*0-Dz*~1,0,-1)
41 (-Dx*0-Dy*0-Dz#-1,0,~1)
if (-Dx*0-Dy*0-Dz*~1,0,-1)
4 (~Dx*0-Dy*0-Dz*-1,0,~1)
if(-Dx*0-Dy*0~Dz*~1,0,-1)
i£ (~Dx*0-Dy*0-Dz*~1,0,-1)
Lf(-Dx*0-Dy*0-Dz*-1,0,-1)

1,0,-1) -m rllDI -bn 1 -b if (-Dx*0-Dy*0-Dz*-1,0,-1
1,0,-1) -m r1105 -bn 1 -b Lf(-Dx*0-Dy*0-Dz*-1,0,~

1) -m r1109 -bn 1 -b if(-Dx*0-Dy*0-Dz*-1,

1,0,-1) -m r1113 -bn 1 ~b if(-Dx*0-Dy*0-Dz*-
Dz*-1,0,-1) -m r1117 -bn 1 -b 1f(-Dx*0-Dy*0-I

1120 -bn 1 -b 1f(-Dx*0-Dy*0-Dz*-1,0,-1) -m ri121 -bn 1 -b if(-Dx*0

~b if (-Dx*0-Dy*0-Dz*-1,0,

-m r1147 -bn 1 -b Lf(-Dx*0-

=bn 1 -b if (-Dx*0-Dy*0-Dz*-1,0,~1) -m rll50 -bn 1 -b 1£(-Dx*0-Dy*0-Dz*-1,0,~1)

153 -bn 1 -b 4f(-|
r1157 -bn 1 -b if(~Dx*0-Dy*0-Dz*-1,0,~
-m r1161 -bn 1 -b 1f(-Dx*0-Dy*0-Dz

“m £1165 -bn 1 -b if(-Dx*0-Dy*0- Dz

1164 -bn 1 -b if(~Dx*0-Dy*0-Dz*-1,0,-1)
*0-Dy*0-Dz*-1,0,-1) -m r1169
OFTWARE= RADIANCE 5.4a 2021-02-07 LBNL (5.4

eB7d63a4ad)

-Dy*0-Dz*~1,0,-1)

-m r1154 -bn

1 -b L£(-Dx*0-Dy*0-Dz*-1,0,-1)
) -m r1158 ~bn 1 -b Lf(-Dx*0-Dy*0-Dz*-1,0

) -m r1162 -bn 1 -b if (-Dx*0-Dy*

1,0,-1) -m

-m r1124 -bn 1 -b Af(-Dx*0-
Af(-Dx*0-Dy*0-Dz*-1,0,-1) -m r1128 -bn 1 ~b 1if(-Dx*0-Dy*0-Dz*-1,0,=

Dy*0-Dz*-1,0,
1) -m r1132 -br
1) -m rl

Dy*0-Dz*-1,0,
-m ril51 -bn 1
- £1155 -br
,-1) -m rl159

1) -m rl

Dz#-1,0,
r1166 -bn 1 -b Lf(=Dx*0-Dy*0-Dz*-1,0,-1)

1) -m r1125 -bn 1 -b

n 1 -b if(-Dx*0-Dy*0-Dz:

1 -b if(-Dx*0-Dy*0-Dz*-1,0,-1) -m r1136 -bn 1 -b 1if(~Dx*0-Dy*0-Dz*
-m 1139 -bn 1 -b {f(-Dx*0-Dy*0-Dz*-1,0,
r1143 -bn 1 -b 1f(-Dx*0-Dy*0-Dz*-1,0,~1) ~m r1l44 -bn 1 -b if(-Dx*

140 -bn 1 -b 1£(-Dx*0-Dy*0~

1) -m rl148 -bn 1 -b

-b 1f (-Dx*0-Dy*0-Dz*-1,0,=
n 1 -b if (-Dx*0-Dy*0-Dz*-1,
~bn 1 ~b 1£(-Dx*0-Dy*0-Dz*
163 -bn 1 -b if(-Dx*0-Dy*

-m £1167 -bn 1 -b 1£(-Dx*0-Dy*0-Dz

16

=bn

1-b

110 -bn 1 -

) -m r1102 -bn 1
1) -m r1106 -bn 1
0,-1) -m r1110 -bn
1,0,-1) -m rll1a
-m

-Dy*0-Dz2-1,0,~1)

Dz

1) =m £1129 =bn 1
1,0,-1) -m r1133 -bn
1,0,-1) -m r1137

ri4
r118

r198

~bn
~bn
~bn
~bn

~bn

-1)

Dz*-1,0,-1) -m

-Dy#*0-Dz*-1,0,~1)

1) =m ©1152 =bn 1
-m r1156 -bn
1,0,-1) -m r1160

0,-1)

Dz

-1,0,

#?RADIANCE

oconv —-f rec.rad
rcontrib —-fo+ -h+ -ab 1
1 -b 1f(-Dx*0-Dy*0-Dz*

i€ ([~ 0 —Lr7 0 =Dz 0,

i€ ([~ 0 —Lr7 0 =Dz
i e~ 0D D=0z
if (-Dx*0-Dy*Q-Dz*

-ad 10000
-1)
rl4

rlo

rl8

r1l10

1’
1’
1’
1,

0,
0,
0,

-m rl2

0 —-1w 1
o ¢
-bn 1
-bn 1
-bn 1

-bn 1

Single sending surface

rfluxmtx [ —=v |[ rcontrib options | {

sender.rad | -

receivers.rad [ -i system.oct | [ system.rad ..

Need to assign rfluxmtx params.*

#Q@rfluxmtx h=u
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/ P
VX1, Wp/VZl
/ S
-
// / s
~
yZ4 S -

s
/L~

/

X1, Y124

1
rcontrib —1 —ad N — lwﬁ—m surfaceldentifier  surfaceGeometry < point(s) > ViewFactor X m

10
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void plastic |rectangle|0 0 5 1 1 1 0 0

rectangle polygon object 0 0 12

001 101 111 011 point (pts. txt)
000001

:\>oconv sen.rad > geo.oct

h
:\>rcontrib -h -w -I -ad 1000 -lw ©.001 -m rectangle| geo.oct 4pts.txt
f.325826e-01 4.325826e-01 4.325826e-01 T
Three Channel Output surfaceldentifier
(ViewFactor = 0.4325826/m)

11
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“The view factor from a surface I to a surface j is equal to the
sum of the view factors from surface i to the parts for
surface j”

Fi—] == Fi—]l + Fi_]z + Fi_]g + .-, +Fi—]N

1
rcontrib —1 —ad N — lwﬁ—m surfaceldentifier  surfaceGeometry < point(s) > ViewFactor X ©

12
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1
rcontrib —1 —ad N — lwﬁ—m surfaceldentifier  surfaceGeometry < point(s) > ViewFactor X &
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s X(L) =312+ 4

_ 1 2Ly (L3 — Lp) + (L3 — L1)X(Lz — Ly) —
4(Lz — Lp) L(Lz = L)X (L — Ly) — L3X(L3) + L, X(Ly)

Fi—>

C-87: Finite section of right circular cylinder to separated finite section.

‘Warning: The scripts may not work correctly with the Internet Explorer!

e V—I—l=j1— el =[]
el2 =

E—‘-“ﬂs:,g—‘——l e

L1=[2 ,L2=[3
L3=2

=] » 0.02356 (Analytical)

Reference: Buschman and Pittman

Definitions:

0.02346 (Radiance) 14
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41 Disk ol disk radie
G154 Tove hemispheres In contac. o parallel ef wnequal radins.

Warning: The seripés may sol mrk correctly with e lateenel Expleeve?

l el i I

e

Rekrasce Tk Ke s

soetledpodntT]

C-109: Interior of right circular cone fo base. C-137 Yoo spheres of unequal radins.

0
Warning: The seripés may st wrk cerrectty with oo Inteenet Expleset Warsieg: The s o Ay with the Taternet Exploere!

Rekrece Dok e Bzt Privss
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/ L >
/ ow )
S N High
/ /
/
/7
VX, V¥ Vi -
;s T T e e -
A : !
yos T rcontrib — IE— ad N — lwﬁg—m surfaceldentifier  surfaceGeometry < point(s) > ViewFactor X m
s i imim )
Ve
XLVLZ. . mmimmememememememmememeomes

16
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octree
A

1 e N
rcontrib —1 —ad N — lwﬁ—m surfaceldentifier(s) surfaceGeometry < point(s) > ViewFactor X m

1
rcontrib —1 —ad N — lwﬁ— m surfaceldentifier(s) surfaceGeometry Hobstructing geometry) < point(s) > ViewFactor X «

~
octree 17
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Comparisons with a standard tool (View3D)

- = = = = e = e e e e e e e e e e e e e e

Incident radiation from fenestration to manikin

_________________________________________________________________________________________________

Average Simulation time (seconds)

Average Simulation time (seconds)

Ray origin for
sending surface

1 Proc. 2 Proc. 4 Proc.
View3D 322.5 N.A. N.A.
Radiance 14.2 7.8 4.1

View3D | Radiance
Total mesh faces 2126
Mesh faces (manikin) 1336
View factors
(to be calculated) 1336
View factors
(considered) 4519876 1336

I
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Rhino/Grasshopper Plugin To Handle Geometry/Radiance

WTes SodTooh  MmhTock fardeToss  Oring  Newn 5

p—
BN e

AN A A A S

¢

0N

VER 0.0.1
Mar_24 2021

E‘ RadViewFactor Estimate Grid Size [: -
% RadViewFactor Project Dicionary
@ RadViewFactor Project Manager

ﬁ RadViewFactor Surface Points

L e o ] 19
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Thank you! Questions or comments?

Sarith Subramaniam (sarith@rhrk.uni-kl.de)
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