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It is expe r imen ta l ly  shown that  if the initial  t e m p e r a t u r e  of the a i r  is taken as  the de te rmin ing  
t e m p e r a t u r e ,  then the heat  t r a n s f e r  for t h ree  r e g i m e s  of motion is sa t i s fac to r i ly  desc r ibed  by 
a single genera l i zed  re la t ionsh ip .  

Buildings in the Soviet Union have r ecen t ly  been cons t ruc ted  in which the re  is a s y s t e m  for rad iant  h e a t -  
ing using a i r  as the h e a t - t r a n s f e r  agent  [1-3]; s labs  containing voids in the cei l ings and f loors  s e rve  as heating 
devices .  The opera t iona l  r e g i m e  of the s y s t e m  is c h a r a c t e r i z e d  by a smal l  flow r a t e  of a i r  in the voids of the 
s labs .  The Reynolds num ber s  v a r y  f rom 0.6 to 5.0 �9 103, and within these l imi t s  t he re  a r e  no re l i ab le  data for  
de te rmin ing  the h e a t - t r a n s f e r  coefficient .  

In the t rans i t iona l  region,  a s  is  indicated by Mikheev [4], the r e s u l t s  of different  exper imenta l  i nves t iga -  
t ions not iceably differ .  For  the development  of a r e l i ab le  method of calculat ion we exper imenta l ly  studied the 
heat  t r a n s f e r  of mul t ip le -vo id  s labs  of s e r i e s  I I -04-4  with pas sage  of a i r  through all the voids,  or  with two or  
four of the voids c losed off. Inves t igat ions  were  c a r r i e d  out on a t e s t  s lab,  cut in half.  The width of this slab,  
in such calcula t ions ,  is asstamed to be such that the heat  t r a n s f e r  in its outer  su r faces  is s e l f - s i m i l a r .  For  
development  and p repa ra t ion  of a t e s t  s lab,  specia l  attention was paid to the method of m e a s u r i n g  the void wall 
t e m p e r a t u r e s .  The t e m p e r a t u r e  of the heated a i r  was m e a s u r e d  at  the beginning, middle,  and end of a void in 
the slab.  

Under natura l  conditions,  on the upper  su r face  of the ceil ing and f loors  it is usual  to have a cer ta in  t h e r -  
mal  r e s i s t a n c e .  In o r d e r  to imi ta te  these  conditions, invest igat ions were  a lso  c a r r i e d  out with additional 
t h e r m a l  r e s i s t a n c e  (Radd), equal,  r e spec t ive ly ,  to 0.0, 0.16, 2.32, and 3.49 m 2 �9 ~ 

The genera l  f o rm of the t e s t  appara tus  is shown in Fig. 1. For p roces s ing  the r e s u l t s  of the inves t iga -  
t ions the initial  t e m p e r a t u r e  of  the heated a i r  is a s sumed  to be the de te rmin ing  t e m p e r a t u r e .  Accordingly,  
the mean value of the h e a t - t r a n s f e r  coefficient  was de te rmined  f rom the equation 
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After  the h e a t - t r a n s f e r  coeff icients  were  calculated,  the Nussel t  and Reynolds numbers  were  de te rmined .  
In calcula t ions  for r ad ian t -hea t ing  s y s t e m s  with a i r  and the h e a t - t r a n s f e r  agent,  it is convenient  to use  the m a s s  
flow r a t e  of air  (wp). Taking this into account,  the Reynolds number  was de te rmined  f rom the equation 

Re = ~P__._L. (2) 
,r I 

Resul ts  of  the t e s t s  a r e  shown in Fig.  2. F r o m  the graph we see  that  if the init ial  a i r  t e m p e r a t u r e  is 
taken as the de te rmin ing  t e m p e r a t u r e ,  then heat t r a n s f e r  for  all  r e g i m e s  of motion in the voids of the s labs  is 
sa t i s fac to r i ly  desc r ibed  by the single genera l ized  r e l a t ion  Nu = 0.038 Re ~ which conf i rms  the theore t ica l  
cons idera t ions  given in [5]. 

N O T A T I O N  

o~, h e a t - t r a n s f e r  coefficient;  G, flow r a t e  of the a i r ;  c, speci f ic  heat of the a i r ;  | change in t e m p e r a t u r e  
of the heated a i r ;  l, s lab void d iamete r ;  L, opera t ing  l e n ~ h  of the s lab void; tin , initial t e m p e r a t u r e  of  the heated 
a i r ;  tW, wall  void t e m p e r a t u r e ;  Re, Reynolds number;  w, a i r  veloci ty;  p, density; ~?, dynamic v iscos i ty ;  and 
Nu, Nusse l t  number .  
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Fig. 1. General form of the test apparatus. 
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Fig. 2. Heat t ransfer  of a multiple-void slab of 
length 5.6 m with passage of air  through all the 
voids or with two and four of the voids closed off: 
1) Rad d = 0; 2) 1.16; 3) 3.49; 4) 0; 5) 1.16; 6) 3.49; 
7) O; 8) 1.16; and 9) 2.39. 
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