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In a r e c e n t  p a p e r  [1] V. K. ?r and Eo Yao 
Blum have p r o p o s e d  a method  of  d e t e r m i n i n g  the t o -  
t a l  r a d i a t i o n  ex t inc t ion  coe f f i c i en t  of fu rnace  g a s e s .  
The method  i s  b a s e d  on the a s s u m p t i o n  that  in s p e c -  
t r a l l y  s e l e c t i v e  r a d i a t i o n  the  coe f f i c i en t s  of a b s o r p t i o n  
(ext inet ion)  and e m i s s i o n  of the  gas  a r e  i den t i ca l  and 
a r e  d e t e r m i n e d  by  the  p h y s i c a l  p r o p e r t i e s  of the  gas  
at  the  given point .  I t  is  a l so  a s s u m e d  that  t h i s  c o e f f i -  
c i en t  i s  i n v e r s e l y  p r o p o r t i o n a l  to the  abso lu t e  t e m -  
p e r a t u r e  ((7) in [I]). We intend to show thai; these as- 

sumptions may lead to errors. 

The equation of radiative transfer is 

dB  
. . . . .  kB~ - -  k B  , d.r (1) 

where B is the intensity of the b e a m ,  variable along 
i t s  length  (Q in [1]) and B 0 i s  b l a c k - b o d y  in t ens i ty  at  
the  loca l  t e m p e r a t u r e .  

Equat ion  ( t )  ho lds  fo r  g r a y  and m o n o c h r o m a t i c  r a -  
d ia t ion .  In the  f i r s t  e a s e  B 0 = % T r  w h e r e a s  in the  
second  e a s e  B 0 i s  d e t e r m i n e d  by PlanckTs funct ion a e -  
e o rd ing  to the  waveleng-~h and r e f e r s  to uni t  w a v e -  

length .  
In f u r n a c e  g a s e s  r a d i a t i o n  i s  due to c a r b o n  d ioxide  

and w a t e r  v a p o r .  The  r a d i a t i o n  of  t h e s e  g a s e s  i s  h igh -  
ly  s e l e c t i v e ,  which m a k e s  Eqo (1) i n a p p l i c a b l e .  To 
g e n e r a l i z e  Eq. (1) so as  to make  i t  a p p l i c a b l e  to th i s  
c a s e ,  we w r i t e  i t  in i t s  m o n o c h r o m a t i c  f o r m  and i n t e -  
g r a t e  i t  o v e r  the whole s p e c t r u m .  This  y i e td s  

(2) 

w h e r e  B x and BoX a r e  the  1coal and b l a c k - b o d y  in ten-  
s i t i e s ,  r e s p e c t i v e l y ,  r e f e r r e d  to uni t  wave leng th .  

We in t roduce  the nota t ion  

i ,  u 

Subs t i tu t ing  (3) in (2), we obtain 

(lB.. 
. . . . . . .  k ~ B  a - -  k B~, (4) 

Equation (4) is of the form of Eq. (i). But from (3) 

we see that the coefficients I%1 c and k c are not equal. 

The first of these is a~ omission coefficient, deter- 

mined by the properties of the emitting gas at the giv- 

en point, whereas the absorption coefficient k c de- 
pends both on the physical properties of the gas at the 

given point and on the spectral composition of the in- 
cident beam of radiation, The latter varies along the 
path of the beam and depends on the spectral compo- 

sition of :clio beam at .its origin and on its history be- 

tween the origin arid the point under consideration, It 

can be easily seen that the values of the coefficients 

k0c and k c can be quite different and that the value of 

k c itself can va W quite considerably along the beam. 

From Figs~ 62, 63~ 66, and 67 of [2] we have: (a} 

For carbon dioxide at t = 100O ~ C--k0c = 12 m -i, k c = 
= 360 m -~ for px = 0.I cm o arm and 230 m -i for px = 

= 1 em. arm; (b) For water vapor at t = 600 ~ C--I%e = 
= 4.1 m -i, kc = 92 in -i for px = 0. i cm �9 arm and 

60 m -i for px = i cm o arm, 

This shows that in the ease of a selectively radiat- 

ing gas one cannot use the equation of radiative trans- 
fer with equal emission and absorption coefficients 

and with an absorption coefficient constant along the 

beam path. The concept of an emission-absorption co- 

efficient has no physical meaning in this case, 

The authors of [I] assume [eqnation (7)] that the 

absorption in the gas decreases with increasing gas 
temperature~ It should be pointed out that this assump- 

tion contradicts experimental data for carbon dioxide, 

for which the absorption coefficient for a beam with 

constant spectral composition increases with tempera- 
ture [3]. For water vapor the absorption coefficient 

increases with temperature in some ranges, and de- 

creases in others [4]. 
The inconsistency of the method of determining the 

mean absorption (emission) coefficient along the beam 

which has been proposed in [i] can be seen if one uses 

Eq~ (4) of [I], with data on the total emission of gases, 

to calculate the values of k for various beam lengths. 

~ch calculations have been made by A. V. Kavaderov 

(Figs. 17 and 19 of [5]). These calculations show that 
the mean value of the coefficient k in an isothermal 

gas depends very strongly on the beam length. The 

reason for this is the variation of the spectral compo- 

sition of the beam along its path. 
At the end of their paper the authors point out the 

good agreement between the values of the coefficients 

k 0 obtained by them experimentally and the data of [6]. 

It should be noted that [6] does not present values of 

the coefficient I%. Using the data of that paper to cal- 

culate these coefficients, one can obtain different val- 

ues depending on the beam length assumed. 
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It remains unclear  how Eq. (10) was obtained from 
(8) and (9) in [1]. In the wr i t e r ' s  opinion instead of 
this equation one should obtain an expression which is 
gradratic in k 0, The dimensions of the left and right 
sides of (10) are not equal. It should also be noted that 
Eq. (8) has been derived, in slightly d i f ferent form,  
by A. V. Kavaderov in 1956 [5]. 
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