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IN L I Q U I D  B O I L I N G  

V. I. Tokmakov 

Inzhenerno-Fizicheski i  Zhurnal, Vol. 8, No. 5, pp. 680-681, 1965 

An investigation has been made  of  the dependence of noise intensity on superheat in loca l  boil ing of dist i l led de-  
gassed water and ethyl alcohol.  The figure shows graphs of acoustic pressure I as a function of heat  flux q for temperature 
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Dependence of acoustic pressure in 

boi l ing liquids on heat  transfer: 1,2) 

Water at To = 365 ~ K and 888" K; 3) 
alcohol at To = 307 ~ K. 

NOTATION 

differences AT = T z -  T 1 at various liquid temperatures.  It can be seen from 
the graphs that at a given temperature  of  the medium To there is a straight l ine 
relat ion between heat  flux and noise intensity.  

Since the heat  flux in nucleate  boil ing is determined by the number of 
vaporizat ion nuclei  [1], i t  may  be assumed that the noise intensity of a boil ing 
liquid in the case To = const also depends on the number of such nuclei.  This 
conclusion agrees with Nesis' hypothesis [2], according to which the sound in 
boil ing is associated with volume fluctuations of the vapor bubbles. The num- 
ber of bubles emit t ing sound increases with the number of vaporizat ion nuclei.  

A plat inum wire of d iameter  0.19 m m  and length 25 mm was used as 
the heat ing surface. The acoustic pressure in boiling was determined by an 
acoustic detector.  The detector  vol tage was fed to a vacuum-tube  vol tmeter  
ampl i f ie r  and then to a square-law voltmeter .  

The wire temperature  was measured using a bridge circuit ,  with a ga l -  
vanometer  of sensitivity 10 -9 a /d iv  as measuring instrument. The bridge and 

the heater  were simultaneonsly supplied from a s tabi l ized rectif ier .  The heat  
flux was determined using an ammeter  and a class 0 .5  vol tmeter .  

T 2 - wire temperature;  T 1 - boi l ing point; To - temperature  of surrounding liquid; I - acoustic pressure in m i l l i -  
volts; q - specif ic  heat  flux. 
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Approximate solutions have been obtained [I, 2] and [3] for the problem of steady heat conduction in a semi-infin- 

ite block with internal cylindrical heat sources (distributed channels of circular cross section). The authors, however, do 

not comment on the degree of approximation of the solutions. 

The solution [i, 3] for the case when the block is cooled by a system of recessed channels (ts > to) has the form 
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