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The a r t i c le  gives an analyt ic  solution of the p rob lem of the t empe ra tu r e  var ia t ion in an incompress ib le  
liquid moving in an underground channel or  pipe when the t e m p e r a t u r e  of the liquid at  the initial c ros s  s ec -  
tion va r i e s  according  to a ha rmonic  law. 

The the rmophys iea l  p rope r t i e s  of the ma te r i a l  of the channel wall (or of the heat  insulation of the 
pipe) a re  not identical with the the rmophys iea l  p rope r t i e s  of the surrounding soil (the two- laye r  p rob lem of 
nonsta t ionary  heat  conduction). 

The a r t i c l e  considers  the s t eady-s ta te  t e m p e r a t u r e  conditions in the sys tem,  and the re fore  the initial 
conditions a re  i r re levant .  

The p rob lem is solved under the following assumpt ions :  

a) at  any c ross  sect ion,  the t e m p e r a t u r e  of the liquid is the same throughout the ent i re  c ross  section 
of the channel; 

b) the coefficient of heat  exchange f rom the a i r  to the surface  of the channel wall  depends on the 
veloci ty of the a i r  s t r e a m  pass ing  through the channel; 

c) the heat flux in the soil along the axis of the channel is smal l  in compar ison  with the heat  flux 
perpendicu la r  to the channel (pipe) axis  and may be neglected. 

As a r e su l t  of the solution of a sys t em of differential  equations,  the author obtains analyt ic  functions 
for  de termining  the ampli tude of the osci l la t ions and the d i sp lacement  of the osci l la t ions in phase  along the 
length of the pipe (channel). 

F rom the solution of the two- laye r  p rob lem of nonsta t ionary heat  conduction, as a specia l  case ,  we 
obtain E. V. Stefanov 's  well-known solution of the s ing le - l aye r  p rob lem of nonstat ionary heat  conduction. 
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