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The accommoda t ion  coeff ic ients  of a rgon and xenon on nickel  a re  obtained in the t e m p e r a -  
ture  range f r o m  940 to l150~ The data a re  obtained for  m e a s u r e m e n t s  of the t e m p e r a -  
ture  change de te rmin ing  the t he rm a l  conductivity of gases  by the coaxial  cy l inders  method.  

The accommodat ion  coeff ic ients  of monatomic  gases  on tungsten and pla t inum have been studied in 
deta i l  [1] main ly  at low t e m p e r a t u r e s  (300-400~ E x p e r i m e n t a l  r e su l t s  a r e  given in [2] for  the a c c o m -  
modat ion  coeff icient  of a rgon  on s i l ve r .  Fo r  a rgon  and nickel  only one expe r imen ta l  point ~ = 0.935 has  
been obtained [3] at a t e m p e r a t u r e  of 298~ T h e r e  a re  no resu l t s  for  the accommodat ion  coefficient  of 
xenon on nickel  in the l i t e r a tu r e .  

In this pape r  values  of the accommodat ion  coeff icients  a re  obtained f r o m  m e a s u r e m e n t s  of the t e m -  
pe r a tu r e  change for  a rgon  and xenon. The expe r imen t s  were  made on two setups  for  de te rmin ing  the 
t h e r m a l  conductivi ty of gases  using coaxial  cy l inders  made of nickel .  

When working with argon the d imensions  of the measu r ing  cell  were  as follows (ram): the working 
d i a m e t e r  of the inner cy l inder  was 12.91, the working d i a m e t e r  of the surrounding cyl inder  was 14.09, the 
working gap was 0.59, the th ickness  of the cyl inder  walls was 1.0, the length of the working par t  was 100.3, 
and the length of the cy l inders  was 200. The t e m p e r a t u r e  change for  xenon was m e a s u r e d  on appara tus  
with a s m a l l e r  working gap in o rde r  to reduce the heat  t r ansmi t t ed  by radiat ion.  The d imensions  of the 
cy l inders  of the second appara tus  were  as follows (ram): the working d i a m e t e r  of the inner cyl inder  was 
10.70, the working d i a m e t e r  of the surrounding cyl inder  was 11.10, the working gap was 0.20, the thick-  

ne s s  of the cy l inder  walls  was 1.0, the length of the working pa r t  was 78.7, and the length of the cy l inders  
was 230. 

The  radia l  flow of heat  was produced by an internal  hea ter ,  which had a main  and two protec t ive  
windings.  T h r e e  p l a t inum--p la t inum-rhond ium the rmocouples  were  placed on the wails of the inner and 
sur rounding  cyl inders  along the length of the working par t .  The t e m p e r a t u r e  d i f ference  between the cyl in-  
de r s  was 20-46~ The nonuniformity of the t e m p e r a t u r e  field over  the working pa r t  was not g r e a t e r  than 
0.1-0.2~ 

The m e a s u r i n g  cy l inders  were  kept in a t he rmos t a t  with automat ic  t e m p e r a t u r e  control .  

The t e m p e r a t u r e  change for  a rgon was m e a s u r e d  at t e m p e r a t u r e s  of 943, 1083, 1098, and 1148~ 
and at p r e s s u r e s  f r o m  3 to 760 m m  Hg, and for  xenon at a t e m p e r a t u r e  of 1089~ and p r e s s u r e s  f r o m  5 to 
100 m m H g .  Before  admit t ing the ga se s  the appara tus  was f i r s t  degassed  for  5 hours  at a t e m p e r a t u r e  of 
900~ 

The value of the t e m p e r a t u r e  change was found f r o m  the well-known re la t ion  [4] 
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TABLE 1. Experimental  Data  for  Determining  the Accommodat ion Coefficient of  Argon and 
Xenon on Nickel  

p,  m m  l / p ,  mm Number Tgas, ~rp, ~ ~Trcd,'K ~z 
ofpotnt$ *K aTgas,~ Wtot, W w~, W Hg : Hg"! . - 

Argon 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 

943 
, , .  
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N 

, i  

[08~ 

n 

n 

n 

t 09~ 
n 

, i  

n 

114~ 

n 

n 

23,2 
23,2 
23,4 
24,4 
25,0 
26,5 
27,5 
28,7 
31,7 
34,2 

28,5 
28,6 
29,3 
30,5 
31,6 
34,4 
38,5 
45,6 

27,9 
28,3 
30,4 
33,2 
37,5 

28,1 
28,2 
28,8 
30,4 
;31,2 
33,4 
40,2 

23,1 

28,4 

27,7 

28,0 

8,659 
8,699 
8,732 
8,709 
8,762 
8,760 
8,796 
8,796 
8,796 
8,742 

13,386 
13,368 
13,354 
13,347 
13,340 
13,284 
13,279 
13,325 

13,100 
13,066 
13,066 
13,071 
12,957 

14,596 
14,499 
14 508 
14,462 
14,445 
14,348 
14,075 

6,772 
6,797 

,6,802 
6,698 
6,700 
6,582 
6,535 
6,438 
6,163 
5,893 

9,53C 
9,485 
9,38C 
9,20fi 
9,046 
8,59~ 
8,011 
6,995 

9,034 
8,912 
8,596 
8,196 
7,433 

9,708 
9,591 
9,505 
9,243 
9,002 
8,532 
6,972 

762 
355 
99 
33 
23 
12,5 
9,5 
6,5 
4,0 
3,0 

752 
352 
97 
34 
22,5 
10,0 
5,5 
3,0 

680 
116 
23,4 
10,4 
5,5 

752 
353 
94,5 
39,5 
21,5 
11,5 
4,0 

),0013 
),0028 
),010t 
),0303 
),0435 
),080 
],105 
),154 
),250 
3,333 

3,0013 
D,0028 
3,0103 
3,0294 
0,0445 
3 100 
D 182 
D_3~3 

0,0015 
0,0036 
0,0427 
0,096 
0,182 

0,0013 
0,0028 
0,0106 
0,0253 
0,0465 
0,087 
0,250 

'23,3 
23,2 
23,4 
24,8 
25,4 
27,4 
28,6 
30,3 
35,0 
39,4 

28.5 
28,7 
30,0 
31,6 
33,2 
38,1 
45,8 
62,0 

27,9 
28,6 
31,9 
36,6 
45,5 

28,1 
28,5 
29,4 
31,9 
33,6 
38,0 
55,8 

0,80 

0,644 

0,6~9 

0,624 

Xenon 

1089 19,0 
20,0 
22,4 
24,6 
29,9 

17,5 

6,089 
6,078 
6,179 
6,128 
6,092 

4,646 
4,567 
4,499 
4,219 
3,784 

100 
47 
21 
tl 
5,5 

0,0t0 
0,0213 
0,0~76 
0,091 
0,182 

19,0 
20.,4 
23,1 
27,1 
36,7 

0,758 

Note.__.._= Tgas is the mean temperature of the gas in the gap; ATp is the temperature drop between the cyclinders; Wto t is the 
measured total heat flux; W x is the heat flux transmitted by conduction; p is the pressure of the gas in the experiment; 
ATred is the reduced temperature drop; a is the accommodation coefficient, and ATc = ~xTp-~XTgas. 

ATv = ATgas-!- B (--~-) , 

where  ATp is  the t e m p e r a t u r e  drop at a g iven  p r e s s u r e ,  and Tgas  is  the t e m p e r a t u r e  drop  as p ~ ~.  

On the b a s i s  of e x p e r i m e n t a l  r e s u l t s  for  the t h e r m a l  eonduet iv i ty  of a rgon  and xenon,  and a c o m p a r i -  
son  of the va lues  ob ta ined  with the da ta  in  the l i t e r a t u r e ,  we d e t e r m i n e d  the c o r r e c t i o n  to the con tac t  r e -  

s i s t a n c e  of the t h e r m o e o u p l e s ,  and the t e m p e r a t u r e  drop on the wal l s  of the n i eke l  c y l i n d e r s .  T h i s  c o r -  
r e c t i o n  was f r o m  3 to 10%, and was made  to the m e a s u r e d  t e m p e r a t u r e  d i f f e r e nc e .  

D u r i n g  the e x p e r i m e n t s  at d i f f e ren t  p r e s s u r e s ,  due to the change in  Tp  the amoun t  of hea t  t r a n s -  
mi t t ed  by r a d i a t i o n  W r as a f r ac t i on  of the tota l  flux W v a r i e d  somewhat ,  and, consequen t ly ,  the flux W x 
was not  cons tan t ,  Hence,  for  each i s o t h e r m  we ca lcu la ted  

W ~ ' n l a x  

AT red = ATp W~ ' 

where WX_ax is the m a x i m u m  value of heat  flow, due to t he rma l  conductivity, for  a given i so therm,  and 
W X is the ~ a t  flow for  the remaining  points of the i so the rm.  

The exper imen ta l  data a re  given in the Table  1. 

The accommodat ion  coefficient  is found f r o m  the well-known re la t ion  [5] 
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Fig. 1. Graph of a = f(T) for  
argon.  1) Our data;  2) the data 
given in [3]. T, ~ 

where  

and 

In r2 
ATp _ rl 

Q 2 ~ I  

A = " 2a~l 

_+  A / 
j '  

2 - - a  K(2-- a) 
2~lcr 

In % 
rt ATgas 

2~l~, Q 

(1) 

Q is the heat  flux, t r ansmi t t ed  by conduction, X is the t he rma l  conductivity,  oz is the accommodat ion  
coefficient ,  M is the m o l e c u l a r  weight of the gas,  C V is the heat  capaci ty  of the gas  at constant  volume, 
R is the un ive r sa l  gas  constant,  p is the p r e s s u r e  of the gas,  r I and r 2 a r e  the radii  of the in ternal  and 
ex te rna l  cy l inders ,  and t is the length of the working par t .  

The coeff icients  K depend sole ly  on the p r o p e r t i e s  of the gas 

] / 2 ~ M  
K =  R 2(cv ,) 

R + 2 

The re la t ive  value of t e m p e r a t u r e  change can be r e p r e s e n t e d  as 

6T c AT v -  hTgas __ AT c 
ATgas ATgas 

U s i n g E q s .  (2) and (3), Eq.  (1) can be conver ted  to f o r m  

(2) 

5T c _ 2alCoA (~ ~-( t"~ l 
p ln r'A- ~, 77, - - -  . 

Yl 

(3) 

Since the gap h between the cy l inders  is much tess  than the i r  d i a m e t e r s  we have 

( In r,~ = I n  1 + - -  
Yt Yl /'I 

Using re la t ions  (5) and the fact that T1 ~ T2, and r 1 ~ r2, f r o m  Eq.  (4), the accommodat ion  coeff i -  
cient  is given by 

2,74)~ V TM 
1,37)~ ] r ~  + ph (6Tc) ' 

w h e r e T - - ( T  1 + T 2 ) / 2  , ~ 5T c. %; p, N/m2;  X, W / m . d e g ;  h, m; M, k g / k . m o l e .  

The accommodat ion  coeff ic ients  of a rgon and xenon calculated f r o m  E q. (6) are  given in the Table .  
The  e r r o r  in de te rmin ing  ~ is *8%. 

The f igure shows our  data  and also the expe r imen ta l  value of ~ obtained in [3] for  a rgon on nickel .  
It can be seen  f r o m  the f igure  that the ag reemen t  is quite s a t i s f ac to ry .  
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