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The a r t i c l e  p r e s e n t s  an approx imate  analyt ical  solution of the one-d imens iona l  a x i s y m m e t r i c a l  
s t e ady - s t a t e  p ro b l em  for  the radia l  t e m p e r a t u r e  dis tr ibut ion in the case  of a s y s t e m  consis t ing of two c i r -  
cu lar  p la tes  of equal radius  and different  th icknesses .  It is a s sumed  that the p la tes  a re  at tached to sup-  
po r t s  through s p a c e r - m o u n t s  and a r e  subject  to the conditions of heat t r a n s f e r  by the rma l  conduction, con-  
vect ion,  and radia t ion both with one another  and with a surrounding medium of known t e m p e r a t u r e .  The s o -  
lution is obtained for  boundary conditions of the f i r s t  and third kinds. 

The p rob l em  reduces  to the solution of the set  of nonlinear  different ial  equations 
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(i) 
d2To 1 dT~ 
dr( + i7-"  7 + . .  ( ~ r ~ +  b=r,{ -- c~r~ +y=V~ + e~)=0. 

The boundary conditions of the f i r s t  kind (known t e m p e r a t u r e s  U 1 and U a at the edges of the plates)  
and third kind (known t e m p e r a t u r e s  V 1 and V 2 of the plate  supports)  have the r e spec t i ve  f o r m s  

T i (r) Ir=a = Ui, T2 (r) [r=R = U2 ; (2) 

" dT 1 ~, dT= 
~,l ~ r  r=R = I~-~I (Vi - -  Ti), e dr r=R = ~ 2 '  (V~ - -  Te). (3) 

According to the s y m m e t r y  condition dT1/dr = dTa/dr  = 0 at r = 0. 

Af ter  l inear iza t ion  Tl ( r  ) = 01 + t l (r) ,  T2(r ) = 0 2 + t2(r ) [where 01 and 0 2 a r e  constants  to be de te rmined  
and t l (r  ) and t2(r ) a r e  the new va r i ab les ]  and t r ans fo rma t ion  to d imens ionless  coordinates  p = r / R  the so lu-  
tion of the s y s t e m  (1) is obtained .in the f o r m  

7"1 (p) = O~ q- Mmjo (kp) -+-Nn2l o ( lp) ,  (4) 

T2 (p) = 02 "Jr- rnJo (kp) -+- njo (I9) . 

The constants  01 and 02 a r e  defined as the s t e ady - s t a t e  t e m p e r a t u r e s  for  total  t he rma l  insulation of 
the l a t e ra l  su r f a ce s  of the p la t e s .  Expres s ions  for  the constants  M, m~, N, n2, k, and l a re  given in the a r -  
t ic le  as a function of the boundary conditions (2) and (3). The acceptable  engineering accu racy  of the ap -  
p rox ima te  analyt ica l  solution (4) is demons t ra t ed  by compar i son  with r e su l t s  obtained by the method of finite 
d i f fe rences  on a BESM-4 digital compute r .  

r 

R 
T (r) 
h 
k 
a, b, c, d, e 

NOTATION 

is the radia l  coordinate  on the p la tes ;  
is the total  radius  of the p la tes ;  
is the t e m p e r a t u r e ;  
is the pla te  thickness;  
is the t he rm a l  conductivity; 
a r e  the constants  depending on the design data and h e a t - t r a n s f e r  conditions on the plate  
surfaces; 
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is the t he rma l  r e s i s t a n c e  of the mounts;  
is the Bes s e l  function of an imag ina ry  a rgument .  

S u b s c r i p t s  

1, 2 a r e  the o rde r  numbers  of the p la tes .  
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