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i .  A M o b i l e  R i n g  S o u r c e  

A ring source  of width 2h 0 moves with velocity V over the surface of a solid cylinder of radius R. 
The source  intensity var ies  with t ime in a predetermined fashion: 

q=q(t). 

The initial t empera tu re  of the cylinder is equal to the tempera ture  T 0 of the ambient medium. The the rmo-  
physical  pa r ame te r s  are  assumed to be constant.  The problem is reduced to the solution of the equation 
(in dimensional variables)  

ao 1 a o ( a o )  a~o P ao 

subject to the initial and boundary conditions 

0(o, ~, 0)=0, 

tK Wo), I~1-~ h, 

where 

0 : T -- .T O r z h o 
r0 ' p = ~ - ' ~ = - ~ ' h = ; ~ '  

a v R Fo--~-l,, P~ iR,a K(Fo): ~q(Fo) .  

tion: 
The success ive  application of the Four ie r  and Hankel t r ans fo rms  [1, 2] resul ts  in the following solu-  

Vo 

0 i ~ l  

(1) 

where 

E (~, T) = er[ (h -b ~-- pml ~_ err h - - ~ + p ' r )  
2VT ] 2|/-T - 

The summation is ca r r i ed  out over all the positive roots  of the equation 

~o (*) = o .  

2 .  a M o b i l e  E n d  S o u r c e  

A thermal  source  with angular s ize 2fl moves with angular velocity w over the end of a semiinfinite 
cylinder of radius R. The initial equation it, this case is 
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aFo p P p~ " a~0 ~ a~ ~ + ~ ~ '  ~ - co 

and the initial and boundary conditions a re  

0(p, ~ ~, o)=o, 

a~ I ~ I -< ~; 

The solution is found as a resu l t  of the same t ransformat ions  as in the previous  sect ion.  The resu l t  is 
Fo 

0(p, ~, ~, Fo)= , K(Fo--'0exp - - '~ ' - j -~  
~2 0 

where  
! 

Eni = ~J~ (s,~p) pdp. 
O 

The  subscr ip t  i r ep re sen t s  summation over  the roots  of the equation Jn(s) = 0. 

N O T A T I O N  

r, ~,z 

Jn(sP) 

a r e  the cyl indrical  coordinates;  
a re  the t empera tu re  diffusivity and thermal  conductivity, respect ively;  
is the Besse l  functions of the f i r s t  kind. 
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