APPENDIX

D

VIEW FACTOR
CATALOGUE

In this appendix a small number of view factor relations and figures are presented. A much larger
collection from a variety of references has been compiled by Howell [1, 2], from which the present
list has been extracted. The latest edition of this collection can be accessed on the Internet via
http://www.engr.uky.edu/rtl/Catalog/. View factors for all configurations given in this ap-
pendix, as well as those between two arbitrarily orientated rectangular plates lying in perpendicu-
lar planes, as given by equations (4.41) and (4.42), can be calculated with the stand-alone program
viewfactors (prompting for user input) or from within another program through calls to Fortran
function view, both given in Appendix F. A number of commercial and noncommercial computer
programs are available for the evaluation of more complicated view factors [3—13]. A list of papers
and monographs that either deal with evaluation methods for view factors, or present results for spec-
ified configurations (ordered by date of publication) is also given. No attempt at completeness has
been made.

Note: In all expressions in which inverse trigonometric functions appear, the principal value is to be
taken; i.e., for any argument &,

Tesin'é<+l; O<cos'é< T ctane<+Z
—— <sin < +-; < cos <m —= <tan < 4+-.
2 2 2 2

Differential strip element of any length z to infinitely
long strip of differential width on parallel line; plane
containing element does not intercept strip

cos pdep

dFg_pn = >
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Differential planar element to differential coaxial ring
parallel to the element

‘ R=r/l
! dA, R
dFyi-sp = ——= dR

\ a2 = TR

Av

dA,
A Differential planar element on and normal to ring axis
2

to inside of differential ring
X =x/r

2X

dFgi-a2 = m dX

dA,

Element on surface of right-circular cylinder to coaxial
differential ring on cylinder base, r, < r;

Z=z/n, R=n/n
X=1+Z*+R?

2Z(X - 2R)R dR

dF - = (X2 — 4R

Parallel differential strip elements in intersecting
planes
Y=y/x
Y sin’¢ dY

dFgm =
A2 51+ Y2 — 2Y cos ¢)32

Strip of finite length b and of differential width, to dif-
ferential strip of same length on parallel generating
line
B=b/r
cos ¢

dF ji-i» = tan”! B—— d¢
n
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7 Differential ring element to ring element on coaxial
dA, disk
S R=nr/r, L=Ilr
T 2RL*[L* + R* + 1]1dR
dFgi-ar = 7 2 2 213/2
1 [(L? + R? + 1)*> — 4R?]’
L)
dA,
8 ‘ ‘ Ring element on base to circumferential ring element
| * |

on interior of right-circular cylinder

X=x/rn, R=r/n

2X(X2 - R* + 1)dX

dF - = [(C+R+ 17— 4R2]3/2

Two ring elements on the interior of right-circular

cylinder
X =x/2r
X(2X? +3)

Differential planar element to finite parallel rectangle;
normal to element passes through corner of rectangle

A=alc, B=Db/c

7 1 A ., B B LA
dA Fgo,=— tan + tan
1 27 | V1+A? Vi+A?  VI+B? V1+B2

Differential planar element to rectangle in plane 90° to
plane of element

X=a/b, Y=c/b

1 1 Y 1
Fuo=— (tan‘1 - - tan! )
2n Y  Nx24y? VX2 + 12

Differential planar element to circular disk in plane
parallel to element; normal to element passes through
center of disk




D VIEW FACTOR CATALOGUE 839

Differential planar element to circular disk in plane
parallel to element

dA, h H=h/a, R=r/a
! Z=1+H +R
v 1 Z - 2R?
Fio=s|1- ——
2 V72 —4R?
14 Differential planar element to circular disk; planes
@j/ dA, containing element and disk intersect at 90°; [ > r
: { H=h/l, R=r/l
I
! Z=1+H*+F’
= oo 4] |
a2 = 5| V7=
' 72— 4R

h
4,
i—-— 2
\/

15 Differential planar element to right-circular cylinder
. of finite length and radius; normal to element passes
through one end of cylinder and is perpendicular to
/ cylinder axis
Q L=1/r, H=h/r
/
Y 42 X=(1+H?+ I
dA, | Y =(1-H)?+ 2
boh
7 L 1t 4 L +X—2Ht _ [X(H-1) ran-! H-1
-2 = — | = tan an — tan —_—
2T rH|L V-1 VXY Y(H+1) VH+1
16 /L/AZ Differential planar element to sphere; normal to center
' of element passes through center of sphere
_ "2
Foo = (E)
h |
I
LA
s
17 /L/Az Differential planar element to sphere; tangent to ele-
' ment passes through center of sphere
1 H=h/r
F 1 tan-! 1 VH?-1
_, = —|tan -—
h : a=2= 7 H2 -1 H?
I
|] _dA,
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18 A Differential planar element to sphere; element plane
2 does not intersect sphere
r | 0 < T
cos” —
- h
/
/
h 9//
19 Differential planar element to sphere
Ay
L=1/r, H=h/r
H
H>1: Fdl—2 =

3/2
Lok (L2 + H?)
dA, ! l
Q g 1{ H ., -H
1 -1<H<1: Fg,=- cos
Tl my” LVI2+H? — 1

VP +HE-1D1-H) . VE?+12-1 =

L2 + H? L2 2

Differential element on longitudinal strip inside cylin-
der to inside cylinder surface

Z=z/2r, H=h/2r
1 1
Zz+§ (H—Z)2+5

Fuor,=1+H- -
VZ2+1 JH-Z?+1

Differential element on longitudinal strip on inside of
right-circular cylinder to base of cylinder

Z=7z/r
72 +2 VA
Fd172=——5

2NZZ+ 4

Differential element on surface of right-circular cylin-
der to disk on base of cylinder, r, < r; (see Configura-
tion 13)

Z=z/n, R=nln

X=1+27*+R?

Fyo = z X 1
a2 =5 T
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Infinite differential strip to parallel infinite plane of fi-
nite width; plane and plane containing strip intersect
at arbitrary angle ¢

X =x/1

1 cosp— X
Foro= 5+
2 2\ 1+X2-2Xcos¢

Differential strip element of any length to an infinitely

, long strip of finite width; cross-section of A, is arbi-
‘1’1\7/ \< trary (but does not vary perpendicular to the paper);
0,/ 7 plane of dA; does not intersect A,
/ -7
/ - . .
S Fg., = %(smqﬁz—smtpl)
dA,
25 Differential strip element of any length to infinitely
@ long parallel cylinder; r < a
A=alr, B=Db/r
|
a F A
l 2T R

26 ‘ Differential strip element to rectangle in plane parallel
/ T to strip; strip is opposite one edge of rectangle
I
b : j X=alc, Y=0b/c
(.
I dA,
I
! 1 X XY Y
Fy = — |VI+Y2tan™! —tan"'X + tan™!
Y Vi+1? Vi+x2 Vi+X2

Differential strip element to rectangle in plane 90° to
plane of strip

X=a/b, Y=c/b

ity - g L, Y reesrsy vy o 1
A== Y 2 (VHDX2+YY) xiayr Nranz
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28

Differential strip element to exterior of right-circular
cylinder of finite length; strip and cylinder are parallel
and of equal length; plane containing strip does not
intersect cylinder

S=s/r, X=x/r, H=h/r
A=H*+S*+X>-1

B=H>-8?-X*>+1

., B B ., 1

S 1 4B VA2+4H?
Fjyor=——— 1—; cos a1 cos

. A
AVS? + X2 B ﬁsm VSZ ¥ x2 B EI]

S2+ X2 2H
29 o
- ~

// N\
| \
| |
\ b /
\\ /

AN ~_s—dA

Differential strip element of any length on exterior of
cylinder to plane of infinite length and width

Fqi-2 = (1 + cos ¢)

Differential ring element on surface of disk to coaxial
sphere

Ry =ri/a, Ry=n/a
R
Foo=—"55
(1 +R%) /

Differential ring element on interior of right-circular
cylinder to circular disk at end of cylinder

X =x/2r
X*+1

Fdl—Zz—_

VX2 +1

=

Two infinitely long, directly opposed parallel plates of
the same finite width

H=h/w

Fi,=F,_, = 1+H>-H
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33 Two infinitely long plates of unequal widths /4 and w,
‘//Az having one common edge, and at an angle of 90° to
each other
h A H=h/w
1
1 —
LT /L/ F1,225(1+H— ]+H2)
w |
34 Two infinitely long plates of equal finite width w, hav-
ing one common edge, forming a wedge-like groove
S ing dge, forming dge-like g

with opening angle «

F1_2 =F2_1 =1-Sil’l%

=

35 Infinitely long parallel cylinders of the same diameter
s
X=1+—
2r
(. ;1
{ Fip=—[sin7 =+ VX2-1-X
. b/g X
4, 4
36 Two infinite parallel cylinders of different radius
R=n/r, S =s/n,
C=1+R+S
A
1
s= A Fip = z{“ VCE—(R+17 - O = (R- 1)
R-1 R+1
+(R-1)cos™! —— —(R+1)cos™! ——
( ) cos C ( )cos C }
37 Exterior of infinitely long cylinder to unsymmetrically

placed, infinitely long parallel rectangle; r < a

T By =bi/a, By =bhbs/a
A} T

1
Fi_, = ﬂ (tan" B; — tan™! Bz)

38 / a Identical, parallel, directly opposed rectangles

X=alc, Y=0b/c

o

! ! 2 1+X3)(1+Y2)]"?

| ' v FLzz-——lng——é—Tl +XVI+Y2tan™!

: XY 1+X%2+Y 1+Y2

|

: +Y V1+X2tan™ Y —Xtan ' X -Ytan'Y
V1+X2
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39 | Two finite rectangles of same length, having one com-
mon edge, and at an angle of 90° to each other

/ H=hll, W=uwl

J— 1 1 1 1
Y | Fi,=—|Wtan' — + Htan™' — - VH? + W2 tan™!' ——
W w H VH? + W2
L (W) [ WA W2 ) VR HEW?)
4 W+ . |(I+WO W2+ | |+ HE+W)

Disk to parallel coaxial disk of unequal radius
Ri=n/a, Ry=n/a

1+R:
Ri

1 R\’
Fio=={X—|X>-4(=
. { (Rl)}

Outer surface of cylinder to annular disk at end of
cylinder

X=1+

R=ri/r, L=l/n
A=L>+R* -1
B=L*-R*+1

A 1 A +2)? AR A
-l 1 [A*2 —4 cos'=— - —sin”'R

B 2L RrR? B 2RL

Inside surface of right-circular cylinder to itself
H=h/2r
Fi_i=1+H- V1 + H?

Base of right-circular cylinder to inside surface of
cylinder
H=h/2r

F1_2:2H[\/1+H2—H]
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Interior of finite-length, right-circular coaxial cylinder
to itself
R=ry/ri, H=h/n

| _NE AR -H 1(2 2VR -]

Fr,»r = 1—E— — tan

4R m\R H
H | VAR2 + H?> | | H*+4(R*-1)-2H?*/R* . | R*-2
- — sin —sin
2R H H> +4(R>-1) R?
45 Interior of outer right-circular cylinder of finite length
4 u A to exterior of inner right-circular coaxial cylinder
2
? U
= I R=r2/r|, H=h/r1
I I
I ' I
h
F .
| |
TR S
7 l// _L__\_\;__\
~ 4
= _I,_ -
I 1 H+R*-1 1 L HP-R+1
Frpy = -|l-—— - —4¢ —_
R 4H H>+R*-1
VH*+R?+12-4R> | H*-R*+1 H>-R*+1 . 1
- cos - sin” —
2H R(H?>+R?>-1) 2H R
Interior of outer right-circular cylinder of finite length
4 to annular end enclosing space between coaxial cylin-
ders
H=h/r, R=n/n
h X=V1I-R
_ RO - R* - H?)
 1-R*+H?

4,

1 X 2X H X?
Fi, = - {R(tan1 T tan™! ﬁ) + T [sin'l(ZR2 — 1) —sin™ R] + 1 (g + sin™! R)

\/(1+R2+H2)2—4R2(7r+ _,ly)+ V4 + H? Tty 2R’ H?
4H 27 4 27" XA
47 Sphere to rectangle, r < d

A Dy =d/L, Dy=d/l

PPN

1 1
| Ay Fio=—tan ' |—n——
A : T D2 + D2 + D2D>
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48
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Sphere to coaxial disk

A/_‘LA
1 R=r/a
| ]r 7 1 | 1
! ¢ T2 Vi+R

Sphere to interior surface of coaxial right-circular
cylinder; sphere within ends of cylinder

R=r/a

1

Filo=——
V1 + R?

50 p Sphere to coaxial cone
]
B} RN S =s/r, R=nr/r
L for w > sin™! L.
5 = .
A]/u/ A, S+1
1 1+S +Rcotw
Fio=2|1-
2 V(1+S +Rcotw)?+R?
51 Infinite plane to row of cylinders

eJeJeloleYer Fra=Deost 2ot i (2)

‘FSA‘ i

1 s s
'/z/Al
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