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INVESTIGATION OF CRITICAL HEAT FLUXES 

DURING BOILING OF WATER IN TUBES 

L. S. Sterman, A. V. Nekrasov, 
and N. G. Styushin 

The cr i t ical  heat-exchange is investigated on a uniflow type equipment for  p re s su res  of 29 �9 105 and 
98 �9 105 N / m  2 in a wide range of variat ions of s team content and for  c irculat ions with appreciably varying 
ra tes .  The experimental  part  of the equipment is a ver t ica l  tube (l) 12 • 2 made of 1Kh18N9T steel with 
heated length of 370, 500 m m  (p = 29 �9 t 0 5 N / m  2 and 1570 mm (p = 29 �9 105 and 98 -105 N/m2).  The tube was 
heated by pass ing an al ternating cur ren t  direct ly  along the wall. Both water,  underheated to the boiling 
point, and s t e a m - w a t e r  mixture were  fed into the entrance of the experimental  part; the mixture was ob- 
tained by preconnect ing a single-tube hea t -exchanger .  

It is found that in the investigated range the reg ime pa rame te r  qcr  decreases  with the increase  of 
p ressure ,  velocity, and s team content. For  the p ressu re  of 98 �9 105 N/m 2 the obtained resul ts  are  in good 
agreement  with those of V. i. Subbotin, B. A. Zenkevich, and O. L. Leskov. The resul ts  fo r  29 �9 105 N/m 2, 
when extrapolated to the :region of underheated water,  are  in sa t i s fac tory  agreement  with those of I. T. 
Atad'ev and L. D. Dodonov. 

The speed of the liquid film, flowing along the wall of the tube, is also investigated as a function of the 
reduced speed of the liquid and the t rue  s team content. The values of wf a re  determined indirectly f rom the 
published resul ts  of measurement  of hydrodynamic drag in underheated two-phase s t r eam in a tube (P 8 ram. 
The resul ts  of the analysis  for  the p r e s su re s  of 49 �9 105, 98 �9 105, and 147.105 N / m  2 are  represented  by a 
single function in the coordinates wf /w '  = f(Re~'). The values of wf/w ~ decrease  with the increase  in Re~'. 
The obtained dependence wf /w '  -- f(Re") is used in the analysis  of experimental  data on qcr" Representing 
the resul ts  of the present  ar t ic le ,  and also the resul ts  of numerous investigations for  p = 6S.7-137 . 105 N /m 2 
averaged by V. E. Doroshchuk, in the fo rm of function qcr  = f (wf/w') ,  it is found that for  each value of the 
weighted s team content at constant  p re s su re  and different body speeds the pa ramete r s  qcr  have the same 
relat ionship as the speed of the liquid fi lm at the wall of the tube, i .e. ,  
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Fig. I. Values of qcr (W/rn2) for p = 98.1 �9 105 
N/m 2 reduced to pw -- 750 kg/m 2 �9 sec for pw 

equal to: i) III0, 2) 1600, 3) 2200, 4) 3400 
(author's data), 5)750, 6)I000, 7)1500, 8) 

2000, 9) 2500, 10)3000; A qor 
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Using this relat ion all the values of qcr  at a given p re s su re  can be expressed  by a single function 

W / 0  
qcr  - -  ~ (x). 
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The resul ts  of the analysis  fo r  p = 98.1 .10 s N / m  e a re  presented in Fig. 1 by way of an example. 

Almost  all the examined data are  grouped around the average lines with a sca t te r  not exceeding :~15%. 
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