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We develop a method for  de te rmin ing  the opt imal  p a r a m e t e r s  and opera t ing conditions of a 
separa t ing  appara tus .  We c a r r y  out calculat ions to min imize  the specif ic  lo s ses ,  using as ex-  
amples  the mass -d i f fu s ion  and the rmal -d i f fus ion  methods of separa t ion .  

The product ion of isotopes ,  espec ia l ly  when it  is based  on the use  of i r r e v e r s i b l e  methods of separa t ion,  
r equ i r e s  the expendi ture  of cons ide rab le  m a t e r i a l  r e s o u r c e s  and energy.  There fo re ,  the opt imizat ion of s epa -  
ra t ing devices ,  with a view to reducing the cos t  p e r  unit of product ,  i s  an e x t r e m e l y  t imely  p rob lem.  

The method of exper imenta l  opt imizat ion enables  inves t iga tors  to de te rmine  only a Hmited number  of 
p a r a m e t e r s ,  s ince the in te r re la t ions  between the p r o c e s s e s  taking p lace  in the appara tus  a r e  highly compl i -  
cated. However,  the method of m u l t i p a r a m e t r i c  opt imizat ion using e lec t ronic  compute r s  r equ i res  a fa i r ly  well-  
developed theory  of the separa t ing  element .  The p r e s e n t  level  of the theory  enables us to do this for  the p r o -  
cesses  of m a s s  diffusion and t he rm a l  diffusion, which a r e  the subjec t  of this a r t i c le .  

In [ 1], for  an e s t ima te  of the unit costs  of obtaining isotope products  in cascade  instal la t ions based on 
i r r e v e r s i b l e  separa t ion  methods,  we proposed  the re la t ion  

Z = 1 _ [PCI)(cp)+ WO(Qv) -  F(I)(cF)][a,aPP (1 + k,) ] ~U~I l~ ~ + (aE + %) Qo (t + t~) + aFFI + a m (t + tp). (1) 

It was used in that study fo r  min imiz ing  the cos ts  of obtaining i so topes  in a cascade  of mass -d i f fus ion  e le -  
ments .  However,  s ince at that t ime  the re  was no sa t i s f ac to ry  theory  of these  appara tuses ,  our  use  of the func- 
tional (1) was l imited to a s ea r ch  for  the opt imal  r e g i m e  of opera t ion of e lements  with fixed geomet ry .  The 
des i red  opt imizat ion function in the case  when only one isotope is  valuable  took the f o r m  

% - -  % % - -  qv ] Z 1 ( l ) ( cp ) - ]  (:I)(cv/)--(I)(cF) X 
Spr- -  Pt -- 6UT 1 cv--cw ce--qvJ 

(2) 

i aapp(l+kt)(aE+ ] (  It-r) cp--e~v _ ~ (  I t )  
• tc a u) Qo 1 + ~ + OF-- CW a F + 1 + ~ . 

The function Z takes  account  of the cos t s  (in rub les )  of  set t ing up and opera t ing the separa t ing  instal lat ion,  and 
Spr is  the specif ic  cost  p e r  unit of isotope product ,  in rubles  p e r  yea r .  

An analogous function, wri t ten in a different  form,  was used in [2] for  de termining the opt imal  sampling 
in an ideal  the rmal -d i f fus ion  casdade  operat ing on a given amount  of i sotope product .  

Since in m o s t  separa t ion  methods the energy  opt imum and the appara tus  opt imum of a cascade  do not co-  
incide [3], the choice of the bes t  values  of the p a r a m e t e r s  mus t  be based  on a considera t ion of how the individ- 
ual types of cos t s  influence the total  var ia t ion  in the cos t  of i so tope  production.  

I t  mus t  be recognized that the de te rmina t ion  of the operat ing r e g i m e  and the choice of the s t ruc tu ra l  
p a r a m e t e r s  solely f rom the condition of m a x i m u m  separa t ing  capaci ty  or  m a x i m u m  separa t ion  fac tor  is  one-  
sided. In the f i r s t  case  we min imize  the total numbe r  of appara tuses  in the cascade ,  without taking account of 
the i nc rea sed  energy  consumption a s soc ia t ed  with an i n c r e a s e  in the separa t ing  capaci ty  i tself .  Such an ap-  
p roach  can be just i f ied only when the energy cos ts  a re  negligible in compar i son  with the appara tus  costs ,  i .e . ,  
when we have the re la t ion  
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(a E q- au] Qo (~ aapp (1 q- k,)/top , (3) 

which under  rea l  conditions, as a rule ,  is  not valid for  i r r e v e r s i b l e  separa t ion  methods.  In the second case ,  
the m a x i m u m  poss ib le  enr ichment  effect  is achieved to the de t r imen t  of the quantity of enriched product  ob- 
tained. 

It  is of p rac t i ca l  i n t e r e s t  to cons ider  two main  opera t ing r e g i m e s  of cascade  insta l la t ions - a r e g ime  
with fixed product  r a t e  and a r e g i m e  of opera t ion to obtain a total  given amount  of i sotope product,  Gpr.  The 
solution of the opt imizat ion p rob l em  for  these  two cases  has some  specif ic  pecul ia r i t i es .  The r e g i m e  of o p e ra -  
tion with fixed product  r a t e  is c h a r a c t e r i s t i c  of p i lo t -p lant  and indust r ia l  ca scades  based  on the use  of s e p a r a -  
tion methods in which equi l ibr ium is r eached  in a re la t ive ly  shor t  t ime.  The second case  is cha rac t e r i zed  by 
the fact  that the t ime  t of product  output may be comparab le  with the t ime  requ i red  for  the t rans ien t  p roces s ,  
which depends on the s ize  of the cascade  instal lat ion,  which is propor t iona l  to the s ize  of the sample .  The 
sampling mus t  be r ega rded  as one of the opt imizat ion p a r a m e t e r s ,  s ince to each concre te  value of Gpr there  
will co r re spond  its  op t imum sampl ing  value. This case  co r re sponds ,  for  example ,  to opera t ion of cascades  
consis t ing of liquid the rmal -d i f fus ion  columns.  

In the p r e sen t  paper ,  for  the sake  of s impl ic i ty ,  we solve the opt imizat ion p rob l em by using the example  
of a cascade  with no waste  section,  for  which the t a rge t  function reduces  to the f o r m  

(I)(e., e.)[aapp(l +_ ] (  I ttr~ am t.~ ,4) 
SP r =  6U,] "L t~ . k t )+(aE+au)QOj\  q-- - -~)  q - a F q - - - - - ~  1 -1- t ]  ' 

where 

cp (1 - -  cp) (cp - -  cp)(1 - -  2cp) 
. e~ (%, cF)= ( 2 % -  1)In 

c~(1 - - % )  cr(1 - - 9 )  

We cons ider  the p rob l em  of opt imizat ion of a cascade  by using the example  of a mass -d i f fus ion  p rocess .  
The separa t ing  eapaei ty  5U appear ing  in fo rmula  (4) is:  

6 U =  1 (1 - -0)  L'~ z (5) 
2 

and the quanti t ies  L'  and e appear ing  in i t  a r e  not themse lves  opt imizat ion p a r a m e t e r s ,  s ince they a r e  auto- 
mat ica l ly  es tabl ished,  depending on the total vapor  flow Q0 and the geome t ry  of the element .  

As was shown in [4],  the quantity L t is  a ssoc ia ted  with the working and geome t r i c  p a r a m e t e r s  of the e le -  
ment  Q0, Tw, Pw, lel, de, and H d of the s y s t e m  of equations 

uHHd = Qt - -  L', 

L' = Qo~'a ( 1 

nDto / 
= 1 /  

1 - -  1 Q L' q_---r- 
0t  

To 256%lcL' 
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(9) 

( l O )  

It should be noted that the p e r i m e t e r  II of the d iaphragm is  de te rmined  essen t ia l ly  by design considera t ions  
and cannot be an opt imizat ion p a r a m e t e r .  

In addition to the flow of the light f ract ion,  the s y s t e m  (6)-(10) makes  it  poss ib le  to obtain the d is t r ibu-  
tions of flows and concentra t ions  of vapor  and gas  in the e lement  which a r e  n e c e s s a r y  for  finding the enr ich-  
ment  coeff icient  [ 5] : 
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~, 1 - - c  + / l - - c -  " (11) 

The values of the concentrat ion of the light component  in the enr iched and depleted flows, c* and c-, mus t  be de-  
termined,  according to [6], f rom equations which take account of the influence of the coun te rcur ren t  in the e le -  
ment  on the separa t ion  effect: 

dcu H L" (12) 
dy = - Y  - - : - y  r  

1 [ . / / l " a o ,  2 4c- ,l--~zo ] ! + _ _  _ _  
0~0 ~:0 ' 

c r = 0c + + (1 - -  0)c-. (14) 

Equations (6)-(10) and (12)-(14) ,  taking account  of (11), f o r m  a comple te  s y s t e m  for  calculat ing the var ia t ion  
of the separa t ing  c h a r a c t e r i s t i c s  as functions of the design p a r a m e t e r s  and the working r e g i m e  of the element ,  
which makes  it  poss ib le  to c a r r y  out our  s ea rch  for  thei r  opt imal  va lues ,  taking account  of fo rmula  (4). 

The opt imizat ion of the separa t ion  p roce s s  was c a r r i e d  out fo r  the ca se  of  production of a 95% isotope of 
neon 22 in a cascade  consis t ing of m e r c u r y  mass -d i f fus ion  e lements  with a ve r t i c a l  a r r a n g e m e n t  of an addi-  
tional condenser .  The calculat ions were  c a r r i e d  out by fo rmula  (4), making use  of the s y s t e m  (5)- (14) .  The 
t ime  of the t r ans ien t  p roce s s  was cons idered  negligible in compar i son  with the working t ime  of the cascade.  
The determinat ion of the coeff icients  which take account  of the cos t  of e l ec t r i c  power ,  coolant, appara tus ,  etc. ,  
was c a r r i e d  out on the bas i s  of handbook data and operat ing exper ience  with the p i lo t -p lan t  mass -d i f fus ion  c a s -  
cade descr ibed  in [71. 

The fo rmula  (4) for  the specif ic  costs  is a complex m u l t i p a r a m e t r i c  function with nonlinear  re la t ions .  
There fore ,  the solution of the opt imizat ion p rob lem requ i re s  using spec ia l  methods  of nonlinear  p rog ramming .  
The sea rch  fo r  the min imum of the des i red  function was c a r r i e d  out on an e lec t ron ic  compute r  by the d e f o r m e d -  
polyhedron method [8, 9]. This method is cha rac t e r i zed  by improved  convergence  to the opt imum when there  
a r e  deep dips in the t a rge t  function, by s tabi l i ty  of the resul t ing solution, and by a re la t ive ly  low cos t  in m a -  
chine t ime.  

The ta rge t  function defined by fo rmula  (4) has dimension M = 5 (Q0,/el ,  de, Hd, P0). There fo re ,  in 
search ing  for  the minimum,  we cons t ruc ted  a polyhedron with six ve r t i c e s .  

The sea rch  began with the construct ion of a r egu la r  polygon (s implex)  whose ve r t i c e s  and s ides a r e  all  
equidistant f rom its center .  Then we calculated the values  of the function being opt imized  and se lec ted  the v e r -  
t ices  with max imum  and min imum values of the function. Pro jec t ing  the ve r t ex  with the max imum value of the 
function being opt imized through the cen te r  of g rav i ty  of the remain ing  v e r t i c e s ,  and replacing its ve r t i c e s  with 
the improved  l e s s - t h a n - m a x i m u m  value of the t a rge t  function, we obtained a new polyhedron. The s ea r ch  p r o -  
cedure  for  finding the ve r t i ces  with improved  values of the t a rge t  function made  use  of the ru les  of ref lect ion,  
elongation, and compress ion .  In the resul t ing polyhedron we again de te rmined  the ve r t i c e s  with min imum and 
max imum values.  By repeat ing the p roce s s  of exclusion of ve r t i c e s  with the m a x i m u m  values,  we de te rmined  
the min imum of the t a rge t  function. F o r  convenience in use, the p r o g r a m  was made  up of s epa ra t e  blocks,  in 
which we calculated the separa t ing  cha rac t e r i s t i c s  of the appara tus  and p r e p a r e d  hhe initial  data  for  the so lu-  
tion of the opt imizat ion p rob lem.  The external  block was the block fo r  calcula t ing the t a rge t  function and v e r i -  
fying the opt imizat ion search .  

In the p roce s s  of solving the minimizat ion  p rob lem for  the spec i f ic  cos t s ,  we obtained the opt imal  values  
of the design p a r a m e t e r s  and the working r eg ime  of the mass -d i f fus ion  e lements ,  given in Table 1. 

Another  m a t t e r  of p rac t ica l  i n t e re s t  is the opt imizat ion of exist ing mass -d i f fus ion  e lements .  The solution 
of this p rob lem p e r m i t s  us, without changing the genera!  d imensions  and des ign of the appara tus ,  by m e r e l y  
select ing the appropr i a t e  p a r a m e t e r s  for  the d iaphragm and the capi l la ry ,  as well  as  the value of the flow of 
working vapor ,  to obtain improvemen t s  in the separa t ing  p r o p e r t i e s  of the e lement .  

TABLE 1 
. 

Qo, moles/see In r ~ /el' cm 

1,40-10-1 I 1.69 0,40 [ 1,55 

de. era Hd. era tpo, tort .s6:~moles/ 

0,44 25,4 I 26 1 4,12-10-~ 
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TABLE 2 

:ee moles/ l~q I ~ ] lel ' cm  %, cm / P0, torr 5U, moles/see 

1,12.10-~1 1,70 I 0,39 ] 1,13 0,40 - 2 7  I 3,00.10,6 
TABLE 3. Results  of the Optimization of an Ideal Thermal -Dif fus ion  
Cascade 

P . I O %  

2~/sec 

2,546 
3,210 
1,128 
1,343 
2,409 

8- I Oa, ITt 

2,50 
1,46 
2,83 
2,48 
1,71 

AT, K 

lOO 
lOO 
lOO 
1oo 
200 

~,K 

360 
360 
360 
360 
386 

nseg 

1 
12 
16 
20 

Spr 
rubles/yr 

50,0 
32.8 
88,2 
73,9 
21,7 

Remark 

I<w/Ko p ~ Kd/KOp~ 0 [2] 
K -w/,Kop= 0; Kd/KOp~ 0,19 
~w (Kop= 0,53; KdKop = 0 

//<op,= 0,51; KdKoD ~ 0,01 
(Kw +Ka)/Kop= 0,42 - 

We give in Table 2 the resu l t s  of the calculat ions for  the opt imum values of the p a r a m e t e r s  of an e lement  
descr ibed  in [7], in the case  of a fixed H d = 15 cm.  

The poss ib le  reduct ion in specif ic  costs  is about 80Y0. This makes  it obvious that  the opt imizat ion c a r -  
r ied out on the bas i s  of our ma themat ica l  models  for  a mass -d i f fus ion  e lement  [4, 6] can revea l  substant ia l  r e -  
s e r v e s  of cost  reduction in the production of i sotopes ,  which would be imposs ib le  by an exper imenta l  examina-  
tion of a l a rge  number  of working and geome t r i c  p a r a m e t e r s .  

The p rob l ems  involved in the opt imizat ion of a the rmal -d i f fus ion  p r o c e s s  for separa t ing  isotopes  will be 
cons idered  by using the example  of a plane ideal  cascade  consist ing of liquid the rmal -d i f fus ion  columns.  We 
shall  a s s u m e  that the cascade  is designed to produce  a given amount  of product,  Gpr.  In liquid t he rma l -d i f fu -  
sion columns t he r e  will inevi tably be pa ra s i t i c  convection caused by the nonuniformity of the t e m p e r a t u r e  of 
the working su r faces ,  the imposs ib i l i ty  of maintaining a constant  working gap, etc. In [ 10] it was shown that the 
influence of pa ras i t i c  mixing d e c r e a s e s  as the height of the column d e c r e a s e s .  Consequently, in o r d e r  to min i -  
m ize  the total  separa t ing  su r face  of t he i dea l t h e rma l -d i f fu s ion  cascade  for  producing an isotope product  of 
given concentrat ion,  we subdivide the cascade  into segments  of equal length. On the one hand, in o r d e r  to 
reduce  the influence of the t e m p e r a t u r e  a s y m m e t r y ,  it would be des i rab le  to se lec t  the value nseg  as l a rge  
as poss ible ,  but on the o ther  hand, for  l a rge  values  of nseg  the technological  scheme of the cascade  becomes  
m o r e  complicated,  leading to i nc rea sed  apparatus  cos t s .  Thus, the number  of subdivisions,  nseg, should be 
r ega rded  as one of the opt imizat ion p a r a m e t e r s .  However, s ince the re  a re  no avai lable data on the influence 
of nseg  on the value of the appara tus  costs ,  we shall l imi t  the number  of subdivis ions to the number  c o r r e -  
sponding to the length of liquid the rmal -d i f fus ion  columns that  can be set  up in p rac t i ce .  

In o r d e r  to ca lcula te  and min imize  the specif ic  cos ts  by fo rmula  (4), we used express ions  for  the specif ic  
separa t ing  capaci ty  (the separa t ing  capaci ty  pe r  unit su r face  of the cascade)  5U, the specif ic  heat  flux Q0, and 
the t r a n s i e n t - p r o c e s s  t ime t t r  [ 10], which, taking account  of the pa ras i t i c  mixing and the longitudinal diffusion, 
take the fo rm 

5U-~ 7 ~D_ AT 2 K d q- Kw 
4O 

Qo = ATe,~8, ( 16 ) 

tr_ p5 [ f + l  l n f - - l ] .  
5-U 2(f-- i) (17) 

The parasitic mixing is taken into account by the expression 

Kop ( ~ n f  -- 1 1 + , ( 1 8 )  

where exp (yl) co r re sponds  to the separa t ion  fac to r  of the cascade  segment  when there  is no pa ra s i t i c  convec-  
tion. The value of Yl is found f r o m  the re la t ion  

1 
1 -[- • .1 - -  2• + exp [(1 - -  u) gd = f n:s----. % ( 19 ) 

. 1 - - •  l + 2 u + e x p [ - - ( 1  +• 
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where ~4 = 15~(5 T)/[ v~ T (A T) 2] is a pa ramete r  character iz ing the influence of the paras i t ic  convection and (6 T) is 
the temperature  a symmet ry  over  the per imete r  of the column, calculated f rom the resul ts  of [ 11]. 

In the present  study the specific costs were minimized by the method descr ibed above with respec t  to the 
following pa rame te r s :  P, 5, AT, T, and nseg, where the limits of variat ion of the pa rame te r s  were due either 
to the technology of manufacture of the thermal-diffusion apparatus or  to the conditions of its operation. The 
calculations showed that the minimum of the specific costs per  unit of enriched product,  taking account of the 
mixing due to the paras i t ic  convection and the longitudinal diffusion, corresponds  to the maximum tempera ture  
drop and minimum value of average  temperature;  this agrees  with the conclusions reached ear l ie r  [10] con- 
cerning the functional dependence of the separat ing capacity of an ideal cascade when K w = K d = 0. 

As an example, we shall consider  the case of isotope separation in the ideal thermal-diffusion cascade 
investigated in [2], when the separat ion factor  is f = 10, o~t = 0.04, the quantity of product obtained is Gpr = 
10 g, AT = 100~ and "T = 360~ The values of the coefficients of the target  function (4) - a E, aap p, etc. - 
were also calculated on the basis of the data of [2].  The resul ts  of the calculations a re  shown in Table 3. Here 
we also show the resul ts  of the minimization of the specific costs solely on the basis of the size of the sample 
in [2]. It follows f rom Table 3 that in the idealized case (K w = 0), optimization with respec t  to two pa ramete r s  
(P and 5) makes it possible to reduce the specific costs by more  than one-third.  Since the size of the working 
gap is reduced, longitudinal diffusion begins to play a substantial role, which is taken into account by the coef-  
ficient K d. However, d i s regard  of paras i t ic  mixing leads to a c lear  underest imating of the value of the specific 
costs for obtaining the isotope product.  

It follows f rom the calculations that it would be possible to reduce the cost  of the product  by increasing 
the tempera ture  drop ac ross  the working gap, which is associated with car ry ing  out the separat ion p rocess  at 
high p ressu res ,  or  by increas ing the number of segments nseg. In both cases,  the reduction in the specific 
costs is accompanied by a reduction in the optimum size of the working gap in compar ison with its s ize c o r r e -  
sponding to the maximum separation factor  [2, 11]. 

In conclusion, it must  be emphasized that the above method is also applicable to the mul t iparametr ic  op- 
timization of installations based on the use of revers ib le  separat ion methods. In such cases  Eq. (4) must  be 
supplemented by the components of the apparatus costs and energy cos t s  which take account of the specific fea-  
tures of the revers ib le  methods, in par t icular  those proportional  to the interstage flow in the cascade and also 
those associated with phase reversa l .  

NOTATION 

P and cp, W and cW, F and CF, flows and concentrations in the sampling, waste, and feed of the cas- 
cade, respectively; L t, flow of light fraction in a mass-diffusion element; c § c , mole concentration in the en- 
riched and depleted flows; e, enrichment coefficient; 5U, separating capacity of an element or a unit of surface 

of the thermal-diffusion column; D10 , coefficient of diffusion of the light component into the vapor; P0, T 0, and 
Pw, Tw, initial and working pressures and temperatures in amass-diffusion element; in q = U/D/nD10, Peclet 
diffusion number; ~ = (2c - I) In[c/(1 - e)], separating potential; T0, viscosity of the isotope mixture being 
separated; u, density of flow of the vapor-gas mixture through the diaphragm; n, mole density of the vapor- 
gas mixture; my, rag, molecular weight of vapor and gas; Yo, T0u, mole concentrations of gas in the vapor- 
gas mixture at the surface of the lower and upper condensers; Text, Tint, average concentrations in the exter- 
nal gap and the internal cavity of the element; Yd, average concentration over the diffusion path length; Tint0, 
gas concentration in the vapor-gas mixture at the boundary between the lower and upper condensers; 0 and 
0v, coefficients of separation of the flows of gas and vapor in an element; I el, Hd, II, effective diffusion re- 
sistance, height, and perimeter of the diaphragm; Hel , totalheight of element; Hu, height of upper condenser; 
Xd, xc, diameter of diaphragm and condensers; de, l e, diameter and length of capillary at the outlet of the ele- 
ment; Q0, total flow of vapor in a mass-diffusion element,, or total heat flux in a thermal-diffusion column; 
Gpr , given amount of isotope product; ~t, thermal-diffusion constant; D, coefficient of mutual diffusion of the 
components of the mixture being separated; p, ~, density and thermal conductivity of the mixture being sepa- 
rated; f, separation factor; TAT, average temperature and temperature difference between the hot and cold walls of 
the thermal-diffusion column; I~p, Kd, Kw, coefficients of the transfer equation; (5 T), temperature asymmetry; ~4, 
coefficient taking account of the influence of the temperature asymmetry on the s ep aration effect in the thermal- 
diffusion column; 6, width of gap in the column; t, working time of the installation with sampling; t w, time of 
transient process; top, time of operation of the separating apparatus; nseg, number of segments of the thermal- 
diffusion cascade; Spr, specific costs associated with obtaining the isotope product; aapp, aE, a u, a F, a m, k I, 
coefficients taking account of the cost of apparatus, energy, coolant, feed, maintenance, and repair of the appa- 
ratus, respectively. 
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T H E R M A L  C O N T A C T  R E S I S T A N C E  IN 

T H E R M O P H Y S I C A L  M E A S U R E M E N T S  

V. V.  K u r e n i n  UDC 536.2 

The author  d e s c r i b e s  the bas i s  for  an exper imenta l  co r rec t ion  to the t he rma l  contact  r e s i s t ance  
(TCR) in invest igat ion of the rma l  conductivity and the rma l  diffusivity of solids,  using spec imens  
in the f o r m  of pla tes .  Relat ions a r e  obtained for  the rma l  deformat ion  of spec imens  and the con-  
tact  p r e s s u r e  to compensa te  for  t he rma l  deflection. 

The use  of a pe rmanen t  a s s e m b l y  of thermocouples  in the contact p la tes  of a t h e r m a l  m e a s u r e m e n t  cell  
s impl i f ies  the opera t ion  of the the rmophys iea l  ins t rument ,  i n c r e a s e s  i ts  re l iabi l i ty ,  and by means  of c a l i b r a -  
tion allows e r r o r  due to pa ra s i t i c  thermocouple  e m f ' s  to be eliminated.  However,  there  then a r i s e s  an addi-  
t ional e r r o r  due to t h e r m a l  contact  r e s i s t a n c e s  (TCR) of the spec imen  with the t h e r m a l  m e a s u r e m e n t  cell .  In 
mos t  cases ,  in invest igat ing the t he rma l  conductivity and diffusivity of m a t e r i a l s  with k -> 0.5 W / ( m ' ~  one 
mus t  introduce a co r r ec t i on  for  the TCR, de te rmined  exper imenta l ly  on a spec imen  of known the rma l  conduc- 
t ivi ty,  or  on a meta l l i c  spec imen  whose the rma l  conductivity is cons iderably  l ess  than the r e s i s t a n c e  of the 
t es t  spec imens .  Fo r  a number  of p rac t i ca l  considera t ions  one usually p r e f e r s  the second method, which is 
based  on the hypothesis  that the TCR depends only on the c leanl iness  of p repa ra t ion  of the su r faces  in contact,  
the contact  p r e s s u r e ,  and the type of lubricat ion,  and is independent of the t he rma l  conductivity of the m a t e r i -  
a ls  in contact .  

It is known that  heat  is  t r ansmi t t ed  through a contact  zone due to conduction by two methods : through the 
p lace  of immed ia t e  (actual) contact  of the bodies,  and through the medium filling the space  between rough p r o -  
tuberances .  The conductances of the med ium a m  and of the actual contact  c~ M a re  in para l le l ,  and the re fo re  
the specif ic  conductivity of the contact  can be e x p r e s s e d  as the sum of the specif ic  eonduetivi t ies  [ 1] 
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