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Expressions ere derived determining the orientation
of a receiver for the maximum value of the configuration
fac,tor with respect to any specified radiator. It is
then shown that, provided the radiator always lies entirely
on one side of the plane of the receiving element, displaoe­
ment of tOO receiver from this orientation by an angle"""
will reduce the configuration factor by cosl' . Thus,
wi"~hin 'tt.fmlimits, a configuration factor haS the property
of a vector. '

Introduction

The configuration factor of a radiator With respect to an elementary
receiving area is the dimensionless factor by which the intensity 'of
r<.diatioll at the receiver is reduced compared with the intensity at the
radiator. It depends purely on the relative geometr,y of the two

-' surfaces anq has a vectorial property within the limits of the orientation
of the r'loeiving element. This fact is of importance when the effect
on the configuration factor 'of rotating the receiving elEJllent is considered.
If too receiving element is turned through an angle "If from the position
for maximum configuration factor then the '(lew value of the configuration
faotor Will bc reCl,ll''':3d 'by .:' f!lc'~C'r ::05 ',y, This is true provided
that the plane of the rcc(,i\'c'~g area does not intersect the radiating
surface.

2. The configura tion :'0 "tar cCl~ine law

---- -

The vectorial' pro);'cdy 0:" ~i

configuration factors is j~Dst

easily demoristra ted 'by recourse "-
te the fundamental expression ' --­
for the intensity of radiation
at a receiving element due to a
radiating element.

,-

<Ls I VO"O e I d.s.C-<n e
d.t)..

." ,

,In fieure 1. let ds I be any"
elemental area of the rndiator d's 'k2'::....-.,,--------~----
and, since selection of co- ~e.c. ..er:)
ordill3tes is arbitra!.'y: let th'J
elemental receiving o.:.~08. b:J /
lace. teil: at the ,origj,r" ',r,s /-:;c
directicn cosines of -:;!;)
normal being cos ~,

cos /J nnd cos ~ •

The radiation froEl ds ~ rCE'.:"_~hiCti~..lJ)= !::­
1r
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lr d. a.

Integrating the exnreas i.on J.. t,hA intensity at ds due to an extended radiator

•••••••••• (2)
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It is iinport3nt to note here that the above expression only holds
provided too radiating surface s ' dees not cut the plane of the receiver.
The nnthernaticDI expression treats the rediation from elements behind the

_.--- receiving plane as negative, which has no physical me~ning.

To determine the effect of the orient::ltion of the receiver, the
dependence of the various fnctors in expression 2 must be considered.
The only f:lctor dependent on orientation is cos e . Now the
cosine of the angle between any tNO lines may be expressed in terms of
the direction cosinp.n cf the lines

" ;;:; .--e...~Thus cos <:J '" -:,.:, ;.~ .""\....

C..

SUbstituting this vaLue in expression (2) and remembering that 1~J3q...~
are indepenrlent of s' '~he e::,,'p_'0:::sion for the intensity at US is .

1=

s'
+E..~ ~'J. d.s'~e ••••••••• (3)

Only vnr~ticns ~;f' 0- ,13 ""d ~ are befng considered and the
expressions wi thin i""":i::J.·"~' signs may be represented by the .C.IIPftt'S. ",e...c.

.'
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A
Writing cos a = ..

JA?>.+ 8 ---+ C. 'i

the expression becomes

• .r .. DC (un ~.V<n (1.+ ~.f.Ah-t--t- ~'lrc..ne,\ (5)L:- - ~ ,......, J .

·roo maximum of this expression occurs with an orientation def'Lned by

t.:I = bandfVo ' 6..=0..
-Thus 'D=f/jma..""{u, ·C:.i.Ci

when orientation of too
definitions of a, band
following e xpre ssdonse ••

"-"
••••••••••••• (6)

mh:-:i::,."" 'value of t he configuration factor,
receiving element is the variable. From the
c the values of t\. n ,. ~ are givan by the

,1 J~

1" , 1 :t:.
_0 d.li.CA:l~e-;rr
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)0 dJ.'~ e:'-W-
=

1T ~"'''
s'i'_1_' ,,' z..

... ~, t.o":l" do"

11"' \fJmo~.
= cos C ::.:

= cos b

::: ccs .:... -00 s ""0

oos . (l'o

cos JQ
, .fJo

then
If the receiver bE) r,::>Yl rotated by an angle 'f:from this position
expressdcn 5 becomes

..............(7}

where Y' is the ang'Le between the normal to the receiving element and
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the norrnaL 'fol' IT.~\rimlZn intt"'!1si;;y t" Thus r:p behaves as [l vector

The ~ind tation app1,ying to expression d. also applies to expression 7
viz: the redia ting surface must be entiroly OD one side of the plan8 of
the receiving element.
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