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Jurnary

Expressions cre derived determining the ordientation
of a receiver for the maximum valuwe of the configuration
factor 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, displace-
ment of the receiver from this orientation by an angle YW

" will reduce the configuration factor by cosy , Thus,

within ttee Limits, a configuration factor has the property
of a vector. '

Introduciion

The configuration factor of e radiator with respect to an elementary
receiving area is the dimensionless factor by which the intensiiy -of
redigtion at the receiver is reduced compared with the intensity at the
radiator. It depends purely on the relative geometry of the two
surfaces ang has a vectorial property within the limits of the orientation
of the receiving element, This fact is of importance when the effect
on the configuration factor of rotating the receiving element is considered,
If tho receiving element is turned through an angle \J/ from the position
for maximum configuration factor then the rew walue of the configuration
factor will be reduced by = facter 2osW.  This is true provided
that the plane of fhe receeiving area does not intersect the rediating
surface,

2, The configuration fecicr oosine law

The vectorial proyerty cof ®
configuration fectors is most ~
easily demonstrated by recourse ™ - i
to t‘t:'g fundamental expression — ds’ (RQC‘JCﬁOh)
for the intensity of radiation 3"'.}}._2]
at a receiving element due to a
radiating element.

In figure 1. let ds' be any .
elemental area of the radiator ) . - . 'B/ '
and, since selection of co- ' Qie.c, ve,p,} .
ordimtes is arbitrary, lot th
elemental receiving oxrews ba

located at- the .origin, its Fiqure +
direction cosines of v ——3———;&——
normal being cos &l ;
cos IQ and cos & o

. . r dsecosB
The radiation from as* rca:;hingé;;‘ﬂ: —Ef;"— d,s’ o0 8 dS.
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Integrating the expression, the intensity at ds due to an extended radiator

C‘{;\‘ . tto-o..t..('2)

It is important 4o ncte here that the above expression only holds
provided the radiating surface s' does not cut the plane of the receiver.
The mathematical expression treats the mdiation from elements behind the
receiving plane as negative, which has no physical meaning.

To determine tho effect of the orientntion of the receiver, the
dependence of the various factors in expression 2 must be considered.
The only factor dependent on orientation is cos & « Now the
cosine of the angle between any two lines may be expressed in terms of
the direction cosines of the lines

T 7~ zcmz
Thus cos 6 = etz 1}.—.}‘(,.5’3‘3_"_ ;
) 4 Y3

Substituting th:r.s velue in expression (2) and remembering thatnd,_}qpx
are independent of s' the expiecsion for the intensily at ds is
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Only voristicns o d\,ﬁﬂhd b 4 are being considered anld the
expressions within intosrel signs may be represented by the CPREVeNTS, h,B"‘C'
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Writing cos a = =
/Az\sv e!a-ir Ci‘

and J‘ A2 B e L= D

the expression becomes

I = DE (Q{O‘D ol.Tom Ot wﬁm‘&‘r m’xmc)..-.--oo--o.o(5)

The maximum of this expression occurs with an orientation definsd by

ho™ 29 A=Y ond

Thus D:ﬁmaxo,

25;=c ond’ es L

T =IE -

; maidmum value of the configuration factor,
receiving element is the variable. From the

when orientation of tm
and ¢ the values Ofdbjpﬁ'& are given by the

. definitions of a, b
following expressions:

e’
. s
J dslean b Fi
cos R, =cos o = = ‘
"‘"ﬂ:‘ (Drnair.

If the receiver be rnow rotated by an angle

then axpression 5 bceomes
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Y fom this position

..oo.o-.t“o.t(?)

where % is the angle between the normal o the receiving element and



the pormal for maximum intensiiy. Thus q) behaves as a vector

The limitation appiying %o expression & also applies to expression 7

viz: the rodiating surface must be entiroly on one side of the plane of
the receiving element,
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