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In Kuta te ladze ' s  wel l -known monograph [1] the express ion  

a i dqv 
ao -- t + AZ'  Z - -  4q w (1) 

was obtained ana ly t ica l ly  for  the co r r ec t i on  factor  al lowing for  in te rna l  heat r e l e a s e  or  heat absorpt ion  in 
ca lcula t ion  of the heat t r a n s f e r  coefficient  in  a round tube.  

Here  Z is the re la t ive  dens i ty  of the in te rna l  heat source .  The constant  coefficient  A i s  expressed  
in the following way in t e r m s  of quadra tu res  of the d i s t r ibu t ions  of the d i m e n s i o n l e s s  veloci ty  w (})=w/< oJ > 

and the tu rbu len t  t he rma l  conduct ivi ty  ht(}) over  the rad ius  } = 2 r / d  
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Numer ica l  va lues  of the coefficient  A were  obtained in [1] for specia l  cases  of l a m i n a r  flow with a 
parabol ic  veloci ty  prof i le  (A---0. 272) and tu rbu len t  flow with a veloci ty  d i s t r ibu t ion  conforming to a 1/7 
law and Prand t l  n u m b e r  P =0 (A=0. 0834). 

We give the r e su l t s  of ca lcu la t ion  of this  coefficient  for the case of a tu rbu len t  flow with P ~ 0. 

In tegra t ing  by pa r t s  in the n u m e r a t o r  and denomina to r  of Eq.  (2) we obtain 
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The main  difficulty in reduc ing  Eq. (3) to a fo rm 
convenient  for n u m e r i c a l  ca lcu la t ions  l i e s  in the 
choice of an approx imat ing  re la t ionsh ip  giving the 
d i s t r ibu t ion  of ?~t/?~ over  the tube r ad ius .  It should 
be noted that 

~t P ~t 
-- Pt ~ (4) 

where  Pt  is  the tu rbu len t  P rand t l  numbe r .  

Fig.  1 
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We use  the P rand t l  exp res s ion  for the tu rbu len t  tangent ia l  s t r e s s  in t e r m s  of the mixing  length l and 
also i ts  r e p r e s e n t a t i o n  in t e r m s  of the tu rbu len t  v i scos i ty  coefficient  Pt 

dw~ ~ dw 
~ ----- p l -~-r) ' ~t = -- ~t -~- (5) 

By c o m p a r i s o n  we have 

~_L 2_ in dw 
= - -  ~ d--F (6) 

Accord ing  to I. N ikuradze ' s  m e a s u r e m e n t s ,  at R =p< w > d /#  > 10 ~ the d i s t r ibu t ion  of the mixing  length 
over  the tube r ad ius  is independent  of R. The wel l -known in te rpo la t ion  fo rmula  [1] gives in this  case 

2l / d = 0A4--0.08 ~2 _ 0.06 ~4 (7) 

It is a s sumed  in what follows that the veloci ty  d i s t r ibu t ion  over  the c ros s  sect ion of the tube con-  
f o r m s  to a 1/7 law 

co = w l ( w )  = 1.22 (1-- ~)'/, (8) 

Using (4), (6), (7), and (8) and p e r f o r m i n g  the n e c e s s a r y  t r a n s f o r m a t i o n s  we put Eq. (3) in a form 
sui table  for  n u m e r i c a l  ca lcu la t ions  on an e lec t ron ic  digital  computer .  The r e su l t s  of these  ca lcula t ions  
a re  given in the fo rm of a re la t ionsh ip  between the coefficient  A and the c r i t e r i o n  R * - R P / P  t in  Fig.  1. It 
should be r e m e m b e r e d  that these  r e s u l t s  are  val id for R > 105. 
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