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An examination is made of the problem of temperature distribution in 
a two-layer plate heated by a constant-power surface source. 

Surface heating of multilayer plates is widely used 
in various branches of technology. In the present note 
we examine the problem of the temperature field in a 

two-layer plate heated by a constant source of strength 

q0. The problem is stated as follows: it is required to 
find the solution of the equations 
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tz(z , r) be ing  bounded as  z -~ ~ .  
The so lu t ion  of the s y s t e m  (1)-(6)  is  found with 

the a id  of a Lap l ace  t r a n s f o r m a t i o n  with r e s p e c t  to 
T. We des igna t e  
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Apply ing  the t r a n s f o r m a t i o n  (7) to (1), (2) and bounda ry  
condi t ions  (3) - (5) ,  so lv ing  the d i f f e r en t i a l  equa t ions  
obta ined ,  and us ing  the boundary  condi t ions ,  we ob-  
tain 
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The i n v e r s e  t r a n s f o r m s  of (8) and (9) may  be  found 
with the he lp  of the expans ion  t h e o r e m ,  o r  by use  of a 
tab le  of i n v e r s e  t r a n s f o r m s  [1], a f t e r  r educ ing  the de -  
n o m i n a t o r s  of (8) and (9) to the f o r m  
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whe re  g = (~,Vm-1-- M Y~) / (L~  V ~ +  L,F'a2). 
Then fo r  g > 0 we obtain 
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Using the table of inverse  t r a n s f o r m s  [1], 
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In the case  g < 0 the mul t ip l ie r  ( -1)  n-1 mus t  be 
included under  the summat ion  sign in (13), and Igl 
mus t  be taken. The expres s ion  for  ta(z, r) is found 
s imi l a r ly  in the case  g > 0" 

we obtain 
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with the r e m a r k  made for  g < 0 taken into account.  
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