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The laws of boi l ing  burnout are of considerable  theore t ica l  and 

p r a c t i c a l  interest,  but  in some respects have  been l i t t l e  invest igated.  

In part icular ,  i t  is not comple t e ly  c lear  how the hea ter  geomet ry  

affects the c r i t i ca l  hea t  flux, a l though the ex i s tence  of such an effect  

has been repea ted ly  demonstra ted.  

References [ 1 - 4 ]  present the results of measurements  of the c r i t i -  
cal  heat  flux c(, in boi l ing  water  for heaters  of different  sizes. How- 
ever, i t  is nor possible to establ ish from these data  the  precise  nature 

of the dependence  of the c r i t i ca l  flux on the hea te r  d i a m e t e r  d. 
This question was examined  more sys t ema t i ca l ly  in [5] in re la t ion  

to the boi l ing  of pure l iquids.  In [5] the ef fect  of heater  d i ame te r  on 
o,~ was inves t iga ted  for water  and e thanol  with the heater  arranged 

both hor izonta l ly  and ve r t i ca l ly .  In this case the  d i ame te r  was var ied  

from 0.1 to 6 ram. The l i t e ra tu re  contains no data  on boi l ing  burnout 

for d < 0.1 m m  and there  is l i t t l e  informat ion  on the effect  of heater  

s ize  on 4:, in bo i l ing  mixtures.  This problem was first inves t iga ted  in 

[6] for aqueous solutions of butanol  and ethanol  using niehrotue wires 

with d = 0.5 m m  and pla tes  6 m m  wide. The  present paper gives  the 
results of measurements  of ok:: for heaters  of various d iamete rs  and 

cer ta in  pure l iquids and binary mixtures.  Values of % were de ter -  

mined for hor izonta l  cyl inders  0.02 to 6 mtu in d iamete r .  The hea t -  
ers from 0.5 to 6 turn in d i a m e t e r  were m a d e  of Ix18N9T stainless  
steel,  those from 0.5 to 0.05 mm in d i a m e t e r  from nichrome,  and 

those 0.02 m m  in d i a m e t e r  from copper.  

Stainless s tee l  of this  g rade  and n i ch rome  are s imi la r  in compo-  

sit ion. Therefore  i t  may  be assumed that  the m a t e r i a l  of a lmos t  a l l  
the  heaters  was the same. 

Before the expe r imen t  the heaters,  polished wi th  micron emery  

paper and degreased with acetone,  were subjected to s tab i l iza t ion .  

The inves t iga t ions  were conducted under condit ions of pool bo i i -  
ing at a tmospher ic  pressure. 

Boiling burnout was p inpointed  v isua l ly :  at  d i ame te r s  of 0.2 m m  

and above from the l oca l  reddening,  and at d iamete rs  below 0.2 mm 

from the appea rance  on part  of the surface of a " c o m b - l i k e "  vapor 

f i lm which, with further increase  in load,  spread over the  ent i re  hea t -  

ing surface. 
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Fig. 1 

Figure 1 shows the c r i t i c a l  hea t  f lux densi ty  c~:= as a function of 

the d i a m e t e r  of the cy l ind r i ca l  hea te r  d for expe r imen t s  wi th  benzene  

(curve and points 1), a ce tone  (curve and points 2), and e t h a n o l ( c u r v e  

and points 3). Here, however,  on curve  3 we h a v e  also p lo t ted  data  

on ethanol (points 4) taken from [6]. The results obtained are in agree-  
ment  with the data of [5] for d -> 0.1 ram. 

As may be  seen from the figure, there  is a region in which the 
effect  of the heater  d i amete r  is substantial  and ex t r eme  values of c[. 

are dnserved, a sharp increase  in %, being observed at d < 0.1 mm.  
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Fig. 2 

Figure 2 shows the dependence  of q. on d for a bo i l ing  binary 

mixVare of ace tone  and water  with vo lume  concentra t ions  of 10, 20, 

and 30% water  (curves and points 1, 2, and 8, respect ive ly) .  The 

nature of the dependence  of %, on d for these mixtures  is the same  as 
for pure liquids. 

Attempts  to g e n e r a l i z e  the expe r imen ta l  data obta ined by the 

method proposed in [5] did not 1cad to pos i t ive  resuits. 
These invest igat ions  show that  the ef fect  of the hea ter  d i ame te r  

on the c r i t i ca l  flux in bo i l ing  is more complex  than previously as- 
sumed [5], 
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