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Heat -  and m a s s - t r a n s f e r  p r o c e s s e s  a r e  rapid  and complex  in many technical  appl icat ions ,  p a r t i -  
cu la r ly  in aviat ion,  nuc lear  power ,  chemica l  technology, and meta l lu rgy ;  on the other hand, the gene ra l  
a p p e a r a n c e  of plant,  the des ign  p a r a m e t e r s ,  and the working c h a r a c t e r i s t i c s  a r e  l a rge ly  de t e rmined  by 
such p r o c e s s e s .  This  gives  pa r t i cu l a r  impor t ance  to heat  t e s t s ,  heat  engineer ing,  and p roces s ing  of 
m e a s u r e m e n t  data .  In some  ca se s  such as  nonsta t ionary  in te rac t ion  between a decomposing  heat shield 
and a ve ry  hot gas  flow, expe r imen t  is  the ma in  means of solving the p rob l em.  

Many such t e s t s  involve cons ide rab le  consumption of r e s o u r c e s ,  quite apa r t  f r o m  the development  
preceding  the t e s t  p rope r ,  in the product ion,  instal lat ion,  and commiss ion ing  of the t es t  sy s t em.  It is 
t h e r e f o r e  ve ry  impor tan t  to max imize  the output data f rom the tes t ,  and a l so  ensu re  high re l iabi l i ty .  
Methods have to be devised for p roces s ing  and analyzing the output data to ex t r ac t  the m a x i m u m  infor -  
mat ion  about the phenomenon subject  to  r e s t r i c t e d  accu racy  in the s y s t e m s  for  measur ing ,  record ing ,  
and in te rpre t ing  the data .  This  a spec t  is of pa r t i cu la r  impor tance  for  fu l l - sca le  t e s t s  on machines  and 
plant.  It is e x t r e m e l y  impor tan t  to plan t e s t s  on fu l l - sca le  plant p rope r ly ,  and a l so  to p roces s  the data to 
bes t  advantage.  

Compu te r - a ided  data p roces s ing  is n e c e s s a r y  in t e s t s  on models  and in fu l l - s ca l e  t e s t s ;  this  not 
only a c c e l e r a t e s  evaluat ion and r educes  the p rocess ing  labor  but a l so  enables  one to fo rmula te  e s sen t i a l ly  
new expe r imen t s ,  which can substant ia l ly  i mprove  the re l iab i l i ty  of the conclusions .  The a lgor i thmic  
suppor t  to  such s y s t e m s  mus t  be based  on efficient  compute r ized  d a t a - p r o c e s s i n g  methods .  

Very often, the bas i c  ma themat i ca l  suppor t  in nonstat ionary heat  t e s t s  must  come  f rom methods of 
solving inve r se  h e a t - t r a n s f e r  p rob l ems  (determinat ion of l imit ing t h e r m a l  conditions, identif icat ion of heat -  
and m a s s - t r a n s f e r  p r o c e s s e s ,  r e c o v e r y  of ex te rna l  t e m p e r a t u r e  d is t r ibut ions ,  and so  on). Inverse  p rob-  
l ems  di f fer  f rom d i rec t  ones in heat  and mass  t r a n s f e r  in being i n c o r r e c t  in the c l a s s i ca l  s ense  (small  
changes in the working functionals co r r e spond  to la rge  changes in the de s i r ed  solutions).  This  ma jo r  fea -  
tu re  of i nve r se  p rob l ems  makes  them difficult  to handle and r e q u i r e s  spec ia l  techniques to provide  s tab le  
r e su l t s  f r o m  adequate  ma thema t i ca l  models  for  r e a l  p r o c e s s e s .  

R e s e a r c h  worke r s  in this country  have devised  numerous  efficient  methods of s imulat ing heat  condi-  
t ions and of p roces s ing  hea t - t e s t  data;  in pa r t i cu l a r ,  extens ive  s tudies  on this topic have been  p e r f o r m e d  
a t  Moscow Aviat ion Inst i tute ,  where  sui tes  of a lgo r i thms  and as soc ia t ed  p r o g r a m s  have been wr i t t en  for  
p r i m a r y  p rocess ing  of input data and for  handling inve r se  p rob lems  in t h e r m a l  conduction, as  in non- 
s t a t ionary  heat  t e s t s .  Also,  m a j o r  advances  in handling incor rec t ly  fo rmula ted  p rocess ing  and i n t e r p r e -  
ta t ion  p rob l ems  have been made by a t e a m  of ma themat ic ians  at Moscow Univers i ty  under the d i rec t ion  of 
A. N. Tikhonov, as well  as by worke r s  at other  organiza t ions .  

One may thus say that  at p resen t  we have avai lab le  advanced des ign  methods  and analys is  a lgor i thms  
for  heat  expe r imen t s ,  together  with an ongoing r e s e a r c h  p r o g r a m  for  handling inve r se  p rob lems .  Some 
of these  topics  a r e  cons idered  in the pape r s  at  the s e m i n a r  that  a p p e a r  in this i s sue  of the journal .  

+Opening a d d r e s s  by P r o f e s s o r  Vas i l ' ev  at  the All-Union Seminar  " Inve r se  P r o b l e m s  in Heat Conduction 
and P r o c e s s i n g  H e a t - T e s t  Data" (see notes on the Seminar  in this i ssue) .  
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