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Abstract-The solution of many practical thermal radiation problems require knowledge of the con- 
figuration factor for right circular cylinders to rectangular planes. Results from lengthy numerical 
calculations are presented in this paper in the form of graphs. These values were obtained by use of the 
contour integration method using a digital computer to carry out the numerical work. Accuracy of 

the final presented values are presumed to be within $5 per cent of the correct value. 

INTRODUCTION 

THE solution of practical thermal radiation 
problems frequently depends on the availability 
of interchange configuration factors. Hamilton 
and Morgan [l] have presented the interchange 
configuration factors for many Qractical geo- 
metries One important group of geometries 
which were not presented are the cases of finite 
length right circular cylinders radiating to rect- 
angular planes. The purpose of this paper is to 
present the results of lengthy numerical inte- 
grations required to obtain these configuration 
factors. 

METHOD 

Since the analysis for the configuration factors 
of interest is not feasible by ordinary integration 
techniques, the factors were determined by the 
method of contour integration [2, 31. Basically 
the cylindrical surface was divided into sub- 
areas, the number varying from twenty-five to 
100, and the local configuration factor from each 
sub-area to the plane evaluated. The local con- 
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figuration factors, as a resulting system, were 
summed over the surface. This procedure is 
somewhat analogous to ordinary integration, 
but, of course, is not as accurate. Since the 
number of calculations involved was too large 
to handle by desk calculations, an IBM-650 
was used to obtain the final values. 

In the evaluation of local configuration factors 
by the contour integration method described in 
Moon’s [2] text, the values of vectors must be 
obtained from trignometric functions of angles. 
These vector quantities depend on the local 
horizon for the case described in this paper [3]. 
Since the local horizon must be obtained by the 
solution of a set of linear algebraic equations, 
the angular values will depend on the accuracy 
of the linear system solution. Unfortunately, 
these values are affected by the truncation or 
round off procedures used by electronic com- 
puters. When a large number of such calculations 
are required the errors, although very small for 
an individual calculation, carry over and in 
certain cases will cause significant errors. The 
effect of these errors was noticed in the results 
in several cases. When the number of sub-areas 
used in the evaluation is increased, the results 
should approach the answers obtained by analy- 
tical evaluation. In order to check this, a geo- 
metry involving a cylinder and plane with L/D 
ratio very large was examined. This case should 
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approach the result presented by Hamilton and 
Morgan for the infinitely long cylinder to plane. 
In several cases it was found that the results were 
less accurate when a large number of sub-areas 
were used. An attempt was made to determine 
the number of sub-areas which should be used 
to obtain the most accurate answer, but this did 
not result in a consistent system. For this reason 
certain personal judgment was exercised in 
obtaining the final results and it is felt that the 
individual configuration factor may have an 
error as large as +5 per cent. 

DESCRIPTION OF THE RESULTS 

In order to obtain the most usable form, the 
results are described in terms of the diameter of 
the cylinder. The various ratios used in Figs. 2, 
3,4,5.6 and 7 are defined in Fig. 1. In every case, 
one edge of the rectangle is a line parallel to the 
axis of the cylinder and the rectangular plane is 
located such that it is normal to the plane 
formed by this edge of the rectangle and the 
axis of the cylinder. This geometry permits the 
evaluation of several other related geometries 
by the use of flux algebra as explained in [l]. 
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The dashed lines plotted in Figs. 2, 3, 4, 5, 6 
and 7 are extrapolations to the infinite cylinder 
values as given in [2]. 

FIG. 2. Configuration factor curves for the plane to 
cylinder geometry. (Also for Figs. 3-7.) 
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FIG. 1. Geometric description for configuration 
factors. FOG. 3 
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FIG. 4. 

FIG. 6. 
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Resume-La solution des problemes pratiques de rayonnement thermique necessite la connaissance 
du facteur de forme pour des cylindres circulaires rayonnant sur des plans rectangulaires. Les 
resultats obtenus a partir de trts longs calculs numeriques sont present& dans cet article sous forme 
graphique. Ces valeurs ont et6 obtenues par une methode d’integration graphique et on a utilise une 
machine a calculzr Clectronique pour les calculs numtriques. On suppose que les valeurs presentees 

sont a 25 T’, de la valeur exacte. 

Zusammenfassung-Die Losung vieler praktischer Probleme des thermischen Strahlungsaustausches 
erfordett die Kenntnis des Anordnungsfaktors fur gerade Kreiszylinder zu rechteckigen Ebenen. 
Ergebnisse langwieriger numerischer Rechnungen sind in Form von Diagrammen angegeben. Die 
Werte wurden nach der Kontur-Integrationsmethode auf einem Digitalrechner erhalten. Die Genauig- 

keit der endgiiltigen Werte belluft sich auf etwa 7t5 x 

AHHOTmmE--PeweHmt? IIpaKTHWCKMX 3Elfiav TfxIJIOH3JIJWHHR rpe6yer 3HaHIlH K03+$W4eHTa 

@OpMbJ IlPRMbIX KPJ’rOBbIX ~HJIPlHJ.(pOB &I IIpflMOyrOJIbHbIX n.llOCKOCTet( IIpM HX B3aWMHOM 

I43JlyWIiHH. B J@HHOti CTaTbf? pe3yJIbTaTbI rpOMO3AKHX BIPIClCJIeHlIfi IIpeUCTEltUK?lIbI B BkIAe 

rpa@#KOB. BTII 3HaWHllFI IIOJIJ”IeHbI C IIOMO~bIO MeTOR KOHTypMOrO IIHTWpI4pOBaHWI. 

%lCJIeHHLxIe PWitiTbI IIPOI23HO~IIJIIICb Ha II&i@pORbIX BbIY1lC~MTf2RbHbIX M3IIIHHBX. TOVHOCTb 

IIpIlB@$HHhIX AaHHbIX COCTaBJIReT i 5 ‘,. 


