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S A M S O N  S E M E N O V I C H  K U T A T F L A D Z E  

(ON HIS  6 0 t h  B I R T H D A Y )  

E d i t o r i a l  B o a r d  

July 18, 1974 was the 60th bir thday of a great  thermophys ics  scientist,  Direc tor  of the Institute 
of Thermophysics ,  Siberian Branch of the Academy of Sciences of the USSR, Corresponding Member of 
the Academy of Sciences of the USSR, P ro fesso r ,  and Doctor of Technical  Sciences, SamsonSemenovich 
Kutateladze. 

For  a quar te r  of a century, with a f o u r - y e a r  mil i tary  break, the scientific activity of Samson 
Semenovich Kutateladze was connected with the I. Polzunov Central  Boi ler  and Turbine Institute where he 
followed a course  f rom student- t ra inee (1931) to P r o f e s s o r  and department head {1959). 

Samson Semenovieh 's  f i rs t  work a t t racted the attention of the scientific community by the original 
and bold approach to complex problems and the deep physical intuition of the author. In 1935 he proposed 
a sys tem for  calculating turbulent f ree-convect ive  flows based on the separat ion of the flow into zones of 
l aminar  flow near  the wall and of an outer  turbulent jet. These resul ts  were confirmed experimental ly 
in the USSR and the USA only at the end of the 1960s. Then followed a cycle of r e sea rch  into p rocesses  
of heat exchange during phase t rans i t ions .  The young investigator examined the conditions of s imilar i ty  
of heat exchange and hydrodynamics  upon a change in the aggregate state of a substance and introduced a 
fundamental c r i te r ion  (the rat io of the latent heat of evaporation to the heat of the phase transition) which 
ref lec ts  the specific p roper t i es  of heat exchange during any physicochemical  conversion.  Extensive ex-  
per imental  r e s e a r c h  on heat exchange during vapor  condensation, boiling, and the f reezing of liquids were 
general ized in the monograph "Pr inc ip les  of the theory of heat exchange during a change in the aggregate  
state of a substance" (1939). The ideas formulated by the author obtained universal  recognition and sub- 
stantially determined the development of a new direct ion in the theory of heat exchange. 

The Great Pat r io t ic  War interrupted the scientific activity of S. S. Kutateladze. F r o m  June 1941 
to August 1945 Samson Semenovich was in sections of the Northern Front and the 14th Army of the Kare -  
l ian Front .  After demobilization he again re turned  to the Central  Boiler  and Turbine Institute. In 1950 
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S. S. Kutateladze defended his  Candida te ' s  d i s se r t a t ion  and in 1952 his Doctoral ,  and he became  a P r o -  
f e s s o r  in 1954. 

One of S. S. Ku ta te l adze ' s  mos t  outstanding ach ievements  was the explanation of the m e c h a n i s m  
of the boil ing c r i s i s ,  tn 1949 Samson Semenovich sugges ted  that the s t a r t  of f i lm boiling should be con-  
s ide red  as a specia l  hydrodynamic  c r i s i s  developing when the vapor  f o rmed  at a heating sur face  c o m p l e t e -  
ly suspends the m a s s e s  of liquid adjoining the su r face  and s e p a r a t e s  them f r o m  the sur face  of the hea te r .  
The avai lable exper imenta l  data were  explained well by the dependence for  the c r i t i ca l  heat flux which 
was p roposed  on the ba s i s  of this approach.  

The pr inciple  of flow analys is  f r o m  the point of view of hydrodynamic  s tabi l i ty  made it poss ib le  to 
subsequent ly  de te rmine  the conditions of exis tence  of different  modes  of flow of g a s - l i q u i d  mix tu re s .  The 
r e su l t s  of theore t ica l  and exper imen ta l  s tudies of g a s - l i q u i d  mix tu re s  were  genera l ized  by So S. Kuta te l -  
adze and M. A. Styr ikovich in the monograph  "Hydrau l i c so f  g a s - l i q u i d  s y s t e m s  N' (1958). 

S. S. Kutateladze took active par t  in work connected with the development  of Soviet nuclear  energy .  
A s e r i e s  of theore t ica l  and exper imenta l  works on the study of the heat t r a n s f e r  and hydrodynamics  of the 
movement  of liquid me ta l s  in tubes and channels  was c a r r i e d  out under his  guidance.  In 1958 on the bas i s  
of these studies S. S. Kutateladze along with a col lect ive of authors  wrote a monograph on l iquid-meta l  
coolants .  

In 1950-1957 the hydrodynamics  of the flow of one-phase  liquids began to occupy an important  place 
in the scient i f ic  r e s e a r c h  of Samson Semenovich.  It was in these  y e a r s  that he cons t ruc ted  averaged  equa-  
t ions for  the motion of turbulent  flows of a c o m p r e s s i b l e  gas  and calcula ted the heat t r a n s f e r  during flow 
in tubes under essen t i a l ly  noniso thermal  conditions.  

Samson Semenov[ch continued work on the theory of turbulent  boundary flows, one of the mos t  
difficult f ields in modern  hydrodynamics ,  at the Siberian Branch  of the Academy of Sciences of the USSi3 
where he was invited in 1959 to the post  of ass i s tan t  to the d i r ec to r  of the Institute of T h e r m o p h y s i e s .  
Here  in 1959 he d i scove red  the exis tence  of a finite value of the re la t ive  coeff icient  of fr ict ion with an un- 
l imi ted  inc rease  in the Reynolds number .  Th is  p e r m i t t e d  the formula t ion  of re la t ive  l imit ing laws of 
f r ic t ion  and heat exchange in turbulent  boundary l a y e r s  and an examinat ion of the application of these laws.  

The theory  of the turbulent boundary l aye r  of a liquid with a vanishing v i scos i ty  se rved  as a bas i s  
for  sys t emat i c  expe r imen ta l  s tudies of fundamental  p r o b l e m s  of turbulent t r anspo r t  and pe rmi t t ed  the d i s -  
cove ry  of s imple  calculat ing equat ions.  

Work based  on the hypothesis  of the degenerat ion of the t he rma l  boundary l 'ayer which builds up at 
an adiabat ic  sur face  must  also be p laced here .  The asympto t ic  theory of t he rmogasdynamic  cur ta ins  
a rose  by v i r tue  of this hypothesis .  This  theory, developed on the ba s i s  of re la t ive  l imit ing laws of f r i c -  
tion and heat exchange, made it poss ible  to c r ea t e  the calculat ing methods which are  genera l ized  in the 
monograph  "The turbulent  boundary l a y e r  of a c o m p r e s s i b l e  g a s '  and in the monograph  "Boundary t u r -  
bulence."  

Since 1965 Samson Semenovich has  devoted much attention to the hydrodynamics  of non-Newtonian 
l iquids and espec ia l ly  to the phenomenon of the reduct ion of hydrodynamic r e s i s t ance  with small  additions 
of compounds of high molecu la r  weight to water .  A ser~es of exper imenta l  works conf i rmed the hypothesis  
that the effect  of the reduct ion of hydrodynamic  r e s i s t a n c e  which develops  is connected with a dec r ea se  in 
the intensi ty of t r a n s v e r s e  veloci ty  pulsa t ions  in a cons iderable  pa r t  of the boundary l a y e r .  

At the Siberian Branch  of the Academy of Sciences of the USSR Samson Semenovich continued work 
on the hydrodynamics  of two-phase  f lows.  Studies on the investigation of the m e c h a n i s m  of boil ing of 
liquid me ta l s  were  c a r r i e d  out under his guidance using methods of x - r a y  visual iza t ion.  The phenomenon 
of the development  of the f i lm mode of boiling following the mode of f ree  convection, omit t ing the stage of 
bubble boiling, was studied. An elect rodiffus ion diagnostic  method was developed for  gas-- l iquid  flows, 
making it poss ib le  to obtain comprehens ive  information on the flow s t ruc tu re .  

Samson Semenovich has  wri t ten 12 monographs  and m o r e  than 200 a r t i c l e s  in all .  His  books have 
been r e i s sued  more  than once in the Soviet Union and many of them have been t r ans la t ed  and published in 
the USA, England, and Czechos lovakia .  

In 1965 S. S. Kutateladze was chosen as D i r ec to r  of the Inst i tute  of T h e r m o p h y s i c s  of the Siberian 
Branch,  Academy of Sciences of the USSR. A sc ien t [ f ic - indus t r ia I  socie ty  with a t he rmophys i c s  di rect ion 
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was c rea ted  under his guidance (the Institute of Thermophysics ,  SKB I~nergokhimmash). 

In 1963 S. S. Kutateladze and L. M. Rozenfel 'd  proposed the use of a binary cycle containing 
coolants for the development of e lec t r ica l  energy and the only pract ica l  geothermal  e lec t r ic  station con-  
taining a freon tu rbo-genera to r  in the world was crea ted  on this bas is .  

In 1968 Samson Semenovich was elected as a Corresponding Member of the Academy of Sciences 
of the USSR. His working activity and great  scientific se rv ices  have been recognized with many govern-  
meat awards: the Order  of Lenin, the Order  of the Red Banner of Labor,  the Badge of Honor, and medals .  

S. S. Kuta te ladze ' s  scientific activity is always associated with pedagogical activity. For  almost 
10 yea r s  he has headed the Department  of Thermophys ics  of Novosibirsk State Universi ty.  Many of his 
students have defended doctoral  and candidate 's  d isser ta t ions .  The Siberian Thermophys ics  Seminar 
c rea ted  on the initiative of Samson Semenovich has acquired nationwide importance.  Results in the fields 
of turbulence theory, physical  hydrodynamics,  heat exchange during phase transit ions,  and energet ics  
are discussed here every  yea r .  

S. S. Kutateladze is a member  of the editorial  boards  of the Journal  of Applied Mechanics and 
Technical  Phys ic s  and of High Tempera tu re  and a member  of the editorial  council of the Journal of Engi-  
neering Physics. 

Samson Semenovich has repeatedly represen ted  Soviet science abroad at international congresses  
and conferences .  He is Vice Pres ident  of the National Committee of the Academy of Sciences of the USSR 
on Heat and Mass Exchange, a member  of the Assembly of International Conferences on Heat Exchange, 
the Scientific Council of the International Center  on Heat and Mass Exchange, and a member  of the honorary  
editorial  council of the International Journal  on Heat and Mass Exchange. The scientific work of S. S. 
Kutateladze has rece ived  international recognition: in 1970 at the International Conference on Hea t -T rans -  
fer  fo r  his outstanding achievements  in the field of heat exchange he was awarded the International Max 
Jacob Medal establ ished by the Amer ican  Society of Mechanical Engineers  and the American Institute of 
Chemical Engineers .  

For  service  in the development of science and the preparat ion of scientific cadres  and in connec- 
tion with his 60th bir thday Samson Semenovich Kutateladze was awarded the Order  of the October Revolu- 
tion. 

The Editorial Board  of the Journal  of Engineering Phys ics  warmly congratulates  Samson Semeno- 
vich Kutateladze on the glorious jubilee and wishes him fine health and fur ther  creat ive successes  for the 
good of the Soviet Mothe r l and .  
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