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Results  are  shown of an experimental  study concerning the heat t ransfer  during bubble 
boiling and film boiling of helium in nar row channels of var ious widths and orientations.  

In our study of stabilized magnetic sys tems  there arose  the questions concerning the effect which 
their  orientation with respec t  to the di rect ion of gravi ty has on their  per formance  charac te r i s t i c s .  In 
o rde r  to answer this question, we built a device (Fig. 1) for testing the heat t ransfer  to liquid helium in 
nar row channels var ious ly  oriented. 

The heat t r ans fe r  was measured  in the channel between two discs of e lect rolyt ic  copper with polished 
sur faces  and with a constantan-wire  heater  cemented on one of them. Both the la tera l  and the back surface 
of this disc were insulated with foam-plas t ic ,  and its tempera ture  was measured  with an A l i e n - B r a d l e y  r e -  
s i s to r .  Stray heat losses  through the foam-plas t ic  insulation did not exceed 5% of the heater  power near 
c r i t ica l  thermal  flux levels .  In each orientation they were measured  in a control  tes t  and were accounted 
for  in determining the thermal  fluxes. 

The resul ts  of measuremen t s  are  represented  in Fig. 1 by curves  of maximum thermal  flux (cor-  
responding to t ransi t ion f rom bubble to film boiling) and minimum thermal  flux (corresponding to the r e -  
ve r se  transition) as functions of 1/d (d denoting the channel width in meters ) .  
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Fig. 1. Cri t ical  thermal  fluxes q (W/m 2) at var ious or ienta-  
tions of the channel (cp ~ denoting the inclination angle of the 
channel f rom the horizontal  position), as a function of 1 / d :  

= 180 ~ (1), 135 ~ (2), 90 ~ (3), 45 ~ (4), 0 ~ (5). 
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Our resul ts  agree qualitatively with the results  in [1, 2]. In [1] boiling was studied in a channel 0.22 
m long and 0.002 m wide, with the maximum thermal  flux there amounting to 50-60~c of the thermal  flux 
obtained for a channel of the same width in our study. In [2] the maximum thermal  flux in shor te r  channels 
was of the same magnitude as in our study, while the minimum thermal  flux during film boiling in our study 
was sma l l e r  than in [2] and less  dependent on the channel orientat ion as well as on the channel width: it 
var ied  here  f rom 1000 to 1500 W / m  2 over  a wide range of the test pa r ame te r s .  The lat ter  c i rcumstance  
suggests ,  in the authors '  opinion, that a stabil ized superconductor  designed so as to hold the thermal  flux 
leaving its surface at a level not exceeding the cr i t ica l  thermal  flux corresponding to t ransi t ion f rom film 
to bubble boiling will also remain  operat ive at any magnet orientation. The minimum cr i t ica l  flux in our 
tests  was 1000 W / m  2. According to [3], it can be increased by a factor  of 3-4 with the aid of special  s u r -  
face coatings.  
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