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with z in equation (4). The propagation speed of the front as 
described by the theory is in fair agreement with the numerical 
results. It is demonstrated that, within the range of its basic 
assumptions, the model captures the qualitative essentials of 
the propagating temperature front. 
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1. INTRODUCTION 

THE SOLUTION of practical thermal radiation problems 
depends frequently on the availability of interchange 
configuration factors. The interchange configuration factors 
for many practical geometries have been presented [ld]. T’he 
important group ofgeometries which werenot presented is the 
case of a disk radiating to a segment of a parallel concentric 
disk. The purpose of this paper is to present the results of the 
configuration factors of this group of geometries. 

2. DETERMINATION OF THE 
CONFIGURATION FACTORS 

For the determination of the configuration factors for 
radiant interchange between a disk and a segment of a parallel 
concentric disk, a schematic diagram, Fig. 1, shows the 
coordinate system for the relative position of the disk and the 
segment. 

It is well known that the configuration factors, F,,_,,, 
under the assumption that the magnitude and surface 
distribution of the radiosity is uniform over A,, can be 
expressed by 

1 
F*,- A2 = - 

AI IS 

cos 81 cos B, dA dA 
1 2 (1) 

A, A2 zrZ 

where PI and /?* are the angles formed by the normals of the 
elements dA, and dA, and the connecting line between the 
elements dA, and dA,, as shown in Fig. 1. r represents 
the length of the connecting line. The contour of the segment 
can be expressed by 

I^ ^ 

I \r d 

FIG. 1. Geometric configuration for radiant interchange 
y = *JaL-x’. (2) between a disk and a segment of a parallel concentric disk. 
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FIG. 2. Configuration factors, F,, --Al, for radiant interchange between a disk and a segment of a parallel 
concentricdisk,asafunctionofd/awith b/aasaparameter.(a) For+ = 02;(b)forc/a = 0.6 ;(c)forc/a = 1.0. 
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The angles b1 and j32 can be obtained as 

d 
cos B1 = cos p2 = ; 

where 

r = J(X1--X2)‘+(yl-y2)‘+d2. (4) 

The areas of the elements dA, and d.4, can be expressed as 

dA, = dx, dy, (5) 

dA, = dx, dy, (6) 

and the total surface area of the disk is 

A, = xb2. (7) 

Substituting equations (2)-(7) into (1) gives 

F*,-“~=~~~~dx,5:~dxl~~~dy, 

Equation (8) can be reduced to a double definite integration 
with constant lower and upper limits as 

F,,_,, = $ 
I 

b 
dx, 

1 -b 

x ~;_~+‘~~g-l(+‘ztg-l($)]dx, (9) 

where 

x=J_ 

Equation(9) was numerically integrated ; Figs. Z(aHc) show 
the configuration factors, FA, -A2, as a function of d/a with b/a 
as a parameter for c/a = 0.2,0.6 and 1.0, respectively. It is of 
interest to note that, except for the case oft/a = 1.0, maximum 
values of the radiant interchange configuration factors could 
be obtained by adjusting the distance between the diskand the 

segment, for the cases of b/a < 1.0. For b/a < 1.0, it indicates 
that the diameter of the disk is smaller than the diameter ofthe 
segment disk. We consider the case of b/a = 0.5 (the diameter 
ofthe disk is only one half of the diameter of the segment disk) 
and c/a = 0.6. When the disk is far away from the segment, say 
d/a = 10, the configuration factor FA,_AI is about 0.003. 
However, when the disk is very close to the segment, because 
they can hardly see each other, the configuration factor F,,, _-A2 
is close to zero. Especially for d/a = 0, F,, -A2 is equal to zero, 
because they can no longer see each other. Therefore the 
configuratlon factor, F,, _A2r has maximum values as shown in 
Figs. 2(aHc). 

3. ERROR ESTIMATION 

In order to evaluate the accuracy of the numerical inte- 
gration, F,, -Az calculated for the case of c/a = 1.0 and b/a = 
1.0 (the segment under this consideration becomes a half 
disk having a diameter as the same as that of the disk) was 
compared with that obtained from the solution of the radiant- 
interchange between two parallel disks [l-6]. It has been 
tested for the case of 0.01 < d/a < 10.0 that both results agree 
to six places of decimals for the case of d/a < 5.0, and to five 
places of decimals for d/a 2 5.0. 
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