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The t he rma l  conductivity of neon and a r g o n - n e o n  mix tures  is studied in the t e m p e r a t u r e  
range  400-1500~ This is the f i r s t  r ecord ing  of such data above 793~ 

P r e s e n t - d a y  vacuum, e lec t ronic ,  p l a sma ,  and welding techniques,  as well as the meta l lu rgy  of high- 
mel t ing-point  meta ls  and the i r  a l loys ,  make wide use  of monatomic  iner t  gases  and their  mix tures .  Thus,  a 
knowledge of the the rmophys ica l  p rope r t i e s  of these  gases  and mix tures  is requi red ,  espec ia l ly  the t h e r m a l -  
conductivity coefficient ,  ove r  a wide p a r a m e t e  r range  [1]. 

The t h e r m a l  conductivity of neon and its mix tures  with argon has been studied in a device with a molyb-  
denum m e a s u r e m e n t  cel l  [2], which was used prev ious ly  to m e a s u r e  the t h e r m a l  conductivity of hel ium, argon,  
and the i r  mix tures  in the t e m p e r a t u r e  range  400-1500~ [2-4]. tn [2-4] a detailed analys is  was made of v a r i -  
ous fac tors  dis tor t ing the t rue  value of the measu red  t h e r m a l  conductivity,  such as t h e r m a l  radiat ion,  t e m p e r a -  
tu re  changes,  f ree  convection,  heat loss f r o m  end faces ,  t e m p e r a t u r e  d i f ferent ia l  within the molybdenum tube 
walt,  eccen t r ic i ty ,  and t h e r m a l  diffusion. It has been shown [4] that the g rea t e s t  effect at high t e m p e r a t u r e s  is 
produced by radia t ion and t e m p e r a t u r e  shift.  

Heat t r a n s f e r r e d  by radiat ion was cons idered  by using the S t e f a n - B o l t z m a n n  equation with exper imenta l  
data on the t e m p e r a t u r e  dependence of the in tegra l  hemisphe r i ca l  emi s s iv i t y  of the m e a s u r e m e n t  wire,  as 
obtained in spec ia l  exper iments  at All-Union Insti tute of Aviat ion Mater ia ls  (VIAM) [5]. In our exper iments  the 
contr ibution of radia t ion to the total  t h e r m a l  flux inc reased  with i nc rea se  in t e m p e r a t u r e  and reached its highest 
value (of the o r d e r  of 27%) in the case  of a mix tu re  with high concentra t ion of the heavy component  (0.2 Ne-0.8 
At)  at T = 1474~ With i nc rea se  in the mix tu re  of light component  concentra t ion  the f rac t ion  of radiat ion 
dec reased ,  compr i s ing  about 17% for  pure  neon. 

The co r rec t ion  for  t e m p e r a t u r e  shift was de te rmined  exper imenta l ly  [2]. At a t e m p e r a t u r e  of 373~ for 
neon and a r g o n - n e o n  mix tures  this co r r ec t ion  did not exceed 1%. With i nc rea se  in t e m p e r a t u r e  it i n c r e a s e s ,  
reaching  13% at T = 1503~ 

With i nc r ea s e  in the mix tu re  of heavy component  concentra t ion the co r rec t ion  for t e m p e r a t u r e  shift 
d e c r e a s e s  (for a mix tu re  0.2 N e - 0 . 8  Ar it does not exceed 3% at T= 1474~ 

Measu remen t  data and the exper imenta l ly  de te rmined  the rmal -conduc t iv i ty  values  a r e  p resen ted  in Table  
1. The m a x i m u m  e r r o r  of the m eas u red  the rmal -conduc t iv i ty  values was evaluated by the method of [6]. This 
max imum value for  an Ne--Ar  mix ture  in the t e m p e r a t u r e  range  400-1500~ does not exceed • 2-4%. 

The t h e r m a l  conductivity of neon (99.882%) containing not more  than 0.001% hydrogen, 0.1% helium~ 
0.001% oxygen, 0.01% nitrogen,  and 0.02 g /m ~ moi s tu re  was studied over  the t e m p e r a t u r e  range 373-1503~ 
with the aid of the exper imen ta l  cel l  of [4]. 

F igure  1 compa re s  the p re sen t  expe r imen ta l  data on t he rma l  conductivity of neon with r ecommended  
values [7, 8], the exper imenta l  data of [9-11], and theore t i ca l  values calculated with s t r i c t  molecu la r -k ine t i c  
theory  [23] using var ious  in t e rmolecu la r  in terac t ion  potent ial  models  with cor responding  potential  p a r a m e t e r s  
(Table 2). 
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T A B L E  1. M e a s u r e m e n t  D a t a  a n d  E x p e r i m e n t a l  V a l u e s  o f  T h e r -  

m a l  C o n d u c t i v i t y  o f  A r g o n - N e o n  M i x t u r e s  a n d  N e o n  a t  A t m o -  

s p h e r i c  P r e s s u r e ,  I 0 = 0 . 0 0 2  A 

1 l S T s h , %  ~ T g , ~  T o ' K  Q.IO', W [Qr" 10S, W !Qt '106 ,  W W~y~t"K 

9,26 
9,22 
9,19 
9.15 
9,06 
9.02 
8,9 
8,81 
8,75 
8,65 
8,55 
8,35 

10,86 
10,76 
10,68 
10,6 
10,48 
10,37 
10,26 
i0,I8 
I0,11 
9.98 
9,84 
9,72 

13,73 
13,66 
t3,5w 
13,47 
13,25 
13,13 
13,0 
12,85 
12,7 
12,5 
12,3 

392 
505 
597 
658 
8[6 
896 
991 

1071 
1122 
1227 
1320 
1474 

398 
490 
576 
654 
753 
859 
978 

1049 
1145 
1259 
1376 
1501 

394 
474 
567 
647 
779 
877 
998 

1108 
1232 
1347 
1499 

22951 
28251 
31463 
33923 
39649 
43966 
48072 
49828 
53252 
57405 
62754 
72012 

33572 
39123 
42962 
48527 
52269 
58532 
65701 
68202 
74514 
80435 
89021 
98884 

51103 
57984 
65332 
72581 
83093 
89479 
99373 

107700 
118453 
128202 
141587 

0,2 Ne--0,8 Ar 

100 
284 
553 
816 

1926 
2793 
4147 
5613 
6743 
9580 

12785 
19570 

0,-i Ye--0,6 Ar 

125 i 
29I 
560 i 
954 ! 

1620 i 
2733 
4597 ! 
6064 ! 
8580 : 

12478 i 
17636 l 
24940 I 

0,6 Ne--O,4 Ar 

155 
325 
671 

1136 
2456 
3847 
6388 
9722 

14786 
21050 
32047 

22851 
27967 
30910 
33107 
37723 
41173 
43925 
44215 
46509 
47825 
49969 
52442 

33447 
38832 
42402 
47593 
50649 
55799 

,61104 
62138 
65934 
67957 
71385 
73944 

50942 
57659 
64661 
71445 
80637 
85632 
92985 
97978 

103667 
107152 
I09540 

26,6 
32,7 
36,3 
39,0 
44.9 
49,2 
53,2 
54. l 
57,3 
59,6 
63.0 
67,7 

33,2 
38,9 
42,8 
48,4 
52, l 
58,0 
64,2 
65,8 
70,3 
73.4 
78,2 
82,0 

40,0 
45,5 
51,4 
57,2 
65,6 
70,3 
77, 1 
82,2 
88,0 
92,4 
96,0 

0,3 
0,45 
0.55 
0,7 
1,0 
1,1 
1,5 
1,6 
1.7 
2,1 
2,4 
2,9 

0,4 
0,7 
0,9 
1,2 
1,5 
1,8 
2,2 
2,7 
3,0 
3.6 
4,2 
4,7 

0,5 
0,9 
1,4 
!,7 
2,5 
3,0 
3,6 
4.4 
5,1 
6,0 
7,0 

12,98 
12,61 
12,32 
15,26 
11,94 
t l ,75  
11,64 
11,5 
11.4 
11,3 
i i , l  
10.91 

12,8 
12,58 
12,73 
12,23 
12,05 
11,91 
11,77 
11,47 
11,33 
11,07 
10,91 
10,71 

399 
496 
592 
643 
805 
910 

1030 
ll01 
1166 
1247 
1369 
1517 

373 
475 
581 
693 
781 
875 
958 

I113 
1215 
1341 
1422 
1503 

58991 
68209 
73643 
80057 
90983 

100830 
109665 
114258 
119742 
127339 
135909 
151380 

67345 
78688 
89184 
99955 

108039 
116354 
124655 
137412 
145995 
158447 
166641 
174946 

0 ,8Ne- -0 ,2  

155 
359 
725 

1011 
2480 
4032 
6649 
8635 

10817 
14125 
20582 
30936 

Ne 

1t5 
3O7 
689 

1396 
2259 
3556 
5139 
9292 

13169 
19466 
24633 
30602 

Ar 

58836 
67850 
72918 
79046 
88503 
96798 

103016 
105623 
108925 
113214 
115327 
120444 

67230 
78381 
88494 
98559 

105780 
112798 
1195!6 
128120 
132826 
138981 
142008 
144344 

48,9 
58,0 
63,8 
65,9 
79,9 
88,8 
95,4 
99,0 

103,0 
108,0 
112,0 
i19,0 

56,9 
67,5 
77,5 
87,3 
95,1 

102,6 
110,0 
121,0 
127,0 
I36,0 
14! ,0 
146,0 

0,9 
1,5 
2,2 
2,4 
3,7 
4,8 
5,4 
6,1 
6,7 
7,3 
8,5 
9,8 

0,8 
1,7 
2,8 
3,7 
4,7 
5,5 
6,4 
8,2 
9.0 

t0.0 
11,7 
12,9 
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TABLE 2. 
geneous and Inhomogeneous Molecules 

Potent ial  Function P a r a m e t e r s  for  In terac t ion  of Homo-  

Potential 
Mixt~e ilfunctio n 
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1251 
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Fig. 1. T e m p e r a t u r e  dependence of t h e r m a l  conductivity of neon 
and c o m p a r i s o n  of exper imenta l  values  with theory  and data of  
o ther  authors:  1) calculat ion (exp-6);  2) data of  [7]; 3) [8]; 4) [9]; 
5) [10]; 6) [11]; 7) p re sen t  study. X, W/m.~ 

The authors  of the l a te r  studies [9-11] measu red  the t h e r m a l  conductivity of neon by the hot wire  method 
with a cold cyl inder  wall ( thermal-d i f fus ion  column) in var ious  t e m p e r a t u r e  ranges  (350-1500~ [9], 1000- 
1500~ [10], and 323-2723~ [11]*) to an accu racy  of • 3, 3.2, and 2%, r e s p e c t i v e l y . t  

Compar i son  shows (Fig. 1) that  our  exper imenta l  data agree  well (within the l imits  of exper imenta l  e r ro r )  
with the data of [9] over  the ent i re  t e m p e r a t u r e  range studied. Our data d iverges  mos t  f rom that of [8] (Fig. 1). 
At T < 900~ the d ivergence  does not exceed 1%, but i nc rea se s  somewhat  with i nc rea se  in t e m p e r a t u r e  ( reaching 
2% at T = 1500~ This insignificant i nc rea se  in our expe r imen ta l  data on neon t h e r m a l  conductivity can evi -  
dently be explained by the p r e s e n c e  of impur i t i e s  in the gas,  e spec ia l ly  hel ium (0.1%), while the authors of [9- 
11] studied spec t ra l ly  pure  gas.  

Recommended  the rmal -conduc t iv i ty  values for neon at a tmosphe r i c  p r e s s u r e  for the t e m p e r a t u r e  i n t e r -  
vals  273-1100 and 273-5000~ respec t ive ly ,  a re  p resen ted  in [7, 8]. The uncer ta in i ty  in the data of [7] c o m -  
p r i s e s  + 2% ove r  the ent i re  t e m p e r a t u r e  range,  while that of [8] changes with inc rease  in t e m p e r a t u r e  (at T < 
500~ + 2%, at T >1000~ reaching • 10%). 

The r ecommended  neon values of [8] a re  sy s t ema t i ca l l y  lower than those of [7] and of the presen t  ex p e r i -  

ments  (Fig. 1). The d ivergence  between the r e su l t s  of [7] and [8] c o m p r i s e s  2.2% ()~[7]--)~rs] . 100% =2.2% I 
\ ~cs] 

at T = 400~ and inc rea se s  wi th  i nc rea se  in t e m p e r a t u r e ,  reaching  13% at T = l l00~ exceeding the uncer ta inty  
of the r ecommended  data themse lves .  

The exper imenta l  values of [11] and our data ag ree  well  with the r ecommended  values  of [8] at T= 373~ 
but with i nc rea se  in t e m p e r a t u r e  the d ivergence  i n c r e a s e s ,  reaching 7.4% at T--1503~ 

*Pla t inum (345-1533~ and tungsten (323-2723~ wires  were  used in the m e a s u r e m e n t  cel l  in [11]. 
~The authors of [10] p resen ted  only the random and sys t emic  components  of the uncer ta inty.  The p resen t  
authors  calculated the total  uncer ta inty of 3.2% by using the recommenda t ions  of [12]. 
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TABLE 3. Smoothed and Interpolated Experimental  Data on Ther -  
mal Conductivity of Neon at Atmospher ic  P r e s s u r e ,  X" 103, W/re. ~ 

T, ~ 1 400 500 
a, ! 60,0 ] 69,9 

i 

600 700 
79,2 88,3 

800 
96,7 

i F I i i 9oo i looo i i ioo 1 1200 I 1300 14001 1500 
104,~ 112,6 119,8 i 127,0] 133,6 i40,01 14G,0 

[ .. ] i i 

It is evident f rom Fig. 1 that all the experimental  data agree best with the recommendat ions  of [7]. The 
grea tes t  deviation (3%) between the values of [7] and the experiments  of [9, 10] occurs  at ll00~ 

Thus, the recommended values of [7], the experimental  values of [9-11] and our own data represent  the 
thermal  conductivity of neon over  the range 400-1500~ with a sa t i s fac tory  accuracy.  It is preferable  to use 
the data of [7] in calculations up to ll00~ while for T > ll00~ the values of [9-11] and the present  study may 
be used. 

Table 3 presents  smoothed and interpolated experimental  data on the the rma l  conductivity of neon in the 
t empera tu re  range 400-1500~ These are  convenient for pract ica l  application. 

Analysis  of theoret ical  and experimental  thermal-conduct iv i ty  data shows that for calculations in the 
t empera tu re  range 400-1500~ one should not use the Lennard-Jones  potential function (12-6) with potential 
pa rame te r s  f rom [23] (giving a divergence of 21-24% over the entire t empera ture  range). The most applicable 
potential function for calculating the thermal  conductivity of neon is the modified Buckingham potential (exp-6) 
with potential pa r ame te r s  f rom [24] (greatest  divergence between our experimental  data and theory does not 
exceed 4.7%). 

At the presen t  t ime the thermal  conductivity of N e - A r  mixtures has not been studied sufficiently [1] over 
a wide t empera tu re  range, and there are  no experimental  data for T < 273~ 

The the rmal  conductivity of an N e - A r  mixture was first  measured  in 1954 by the hot-wire  method at 
273~ to an accuracy  of ! 10% [13]. Somewhat la ter ,  the authors of [15], using the same method, measured  the 
the rmal  conductivity of an N e - A  r mixture at T = 311~ In [14] experimental  values of the rmal  conductivity of 
a mixture measured  by the ho t -wi remethod  (catharometer)  at 291~ were presented.  The hot-wire  method was 
used in [16] to study thermal  conductivity of an N e - A r  mixture and a number of other binary mixtures of 
monatomic gases  at two t empera tu res ,  302 and 793~ 

In 1967-1968, [17, 18] measured  the the rmal  conductivity of a r g o n - n e o n  mixtures by the ho t -wire  method 
to an accuracy  of -~ 2% in the tempera ture  ranges  313-363~ [17] and 303-363~ [18]. 

In [19] the the rmal  conductivity of an N e - A r  mixture was obtained by a new the rmis to r  method with the 
quite high accuracy  of �9 1% but, unfortunately, at only one tempera ture ,  296.8~ 

The authors of [20] were the f irst  to measure  the dependence of thermal  conductivity of this mixture on 
p r e s s u r e  (50-2500 arm) at a t empera tu re  of 348~ (accuracy of data obtained, • 2.5%). 

Evidently, together  with other difficulties, the tradit ional appraoch to studying thermal  conductivity of 
mixtures (more accura te ly ,  the concentrat ion dependence of thermal  conductivity at specified tempera tures)  has 
hindered studies over  wide tempera ture  ranges.  A study of the tempera ture  dependence of thermalconduct iv i ty  
of mixtures of specified composit ion was initiated in [17, 18] and continued in [4]. The concentrat ion dependence 
of thermal  conductivity was then obtained indirect ly f rom experimental  data obtained by studying the t e m p e r a -  
ture  dependence of thermal  conductivity of mixtures of known composition. This (together with other factors) 
permit ted a significant expansion (to 1500~ of the tempera ture  range of such studies [4]. 

In the present  study the the rmal  conductivity of a rgon-neonmix tu res  (0.2, 0.4, 0.6, 0.8 Ne) was measured  
by a molybdenum measurement  cell  with the following pa r ame te r s :  inner diameter  of tube, 5.700 • 0.005 mm; 
outer diameter ,  6.300 • 0.003 ram; measurement  wire diameter ,  0.100 • 0.001 ram; length of long wire seg-  
ment, 102.605 • 0.008 ram; eccentr ic i ty ,  0.250 • 0.005 ram; length of short  wire segment,  42.909 • 0.008 ram; 
res i s t ance  of long wire segment at 20~ 2.5658 • 0.0004 ~; res i s tance  of short  wire segment at 20~ 1.0730 • 
0.0002 ~; effective length 59.696 • 0.012 mm; effective res is tance  at 20~ 1.4928 • 0.0003 ~2. 

The thermal  conductivity of the a r g o n - n e o n  mixtures (0.2, 0.4, 0.6, and 0.8 Ne) was measured  over the 
following t empera tu re  ranges :  392-1478, 398-1501, 394-1499, and 399-1517~ respectively.  

Figure 2 shows our experimental  data for thermal  conductivity of neon, argon, and their  mixtures ,  
together with the data of [15, 16, 18]. It is evident that our values agree well with the resul ts  of [18] at 
t empera tu res  of the order  of 360~ 
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Fig. 2. T e m p e r a t u r e  dependence of t h e r m a l  conductivity of a r g o n - n e o n  mix-  
tu res  : 1) data of [15] ; 2} [18]; 3) [16] ; 4) r esu l t s  of p resen t  study; 5) 
smoothed values ;  6) calculat ion (exp-6). 

Fig. 3. Concentra t ion dependence of t h e r m a l  conductivity of N e - A r  mix tu re  
at "round" t e m p e r a t u r e  va lues :  1} T=400~ 2) 500; 3) 600; 4} 700; 5) 800; 
6) 900; 7} 1000; 8) 11001 9} 1200; 10) 1300; 11) 1400; 12} 1500. 

Compar i son  of the p resen t  expe r imen ta l  data with the only avai lable  values of t h e r m a l  conductivity at 
e levated t e m p e r a t u r e  (793~ for  an N e - A r  mix ture  [16] shows (Fig. 2) that our data a re  somewhat  low in 
value.  With i nc rea se  in neon concentra t ion in the mix tu re  the d ivergence  i nc r ea se s .  The mean deviation of 
the four N e - A r  mix ture  concentrat ions of [16] f rom our  data does not exceed 1.5%; i .e . ,  it is within the l imi ts  
of expe r imen ta l  e r r o r  of  [16]. 

Table 4 p resen t s  graphica l ly  smoothed and interpolated exper imenta l  values  of t h e r m a l  conductivity of 
a r g o n - n e o n  mix tures  which a r e  convenient for  p rac t i ca l  use in engineer ing calculat ions.  

F igure  2 p r e sen t s  theore t ica l  values  of  t h e r m a l  conductivity of N e - A r  mix tures  calculated by s t r i c t  
molecu la r -k ine t i c  theory .  Calculat ions were  p e r f o r m e d  with var ious  i n t e rmolecu la r  in terac t ion  potentials  
[Lennard-3ones  (12-6}, (exp-6}, and Morse  potential] with var ious  potential  p a r a m e t e r s  (Table 2). 

F r o m  the compar i son  of expe r imen ta l  and theore t ica l  values  of  neon t h e r m a l  conductivity made above,  
and a s i m i l a r  compar i son  for  a rgon [6] in the t e m p e r a t u r e  range 400-1500~ we can conclude that the mos t  
appl icable potent ial  function for calculat ion of N e - A r  mix tu re  t h e r m a l  conductivity is the (exp-6) potent ial  with 
potent ial  p a r a m e t e r s  f r o m  [25]. 

This  conclusion is conf i rmed by the compar i son  p e r f o r m e d  between exper imen ta l  and theore t i ca l  t h e r m a l  
conductivity values  for N e - A r  mixtures .  The g rea t e s t  d ivergence  between our expe r imen ta l  data and the values 
obtained with the (exp-6} potential  c o m p r i s e s  5% in the t e m p e r a t u r e  range  900-1100~ With i nc rea se  or  
d e c r e a s e  in t e m p e r a t u r e  the d ivergence  d e c r e a s e s .  

The ag reemen t  between exper iment  and calculat ions obtained with the Lennard - Jones  potential  (12-6} with 
potent ia l  p a r a m e t e r s  f r o m  [24] and the Morse  potent ial  f r o m  [26] is not poor.  

F igure  3 p resen t s  the concentra t ion dependence of t h e r m a l  conductivity of an N e - A r  mix ture  for ~round n 
t e m p e r a t u r e  values .  The concentra t ion i s o t h e r m s  deviate negat ively f rom a l inear  law, which can be explained 
by the fact  that  the contr ibution to heat capaci ty  f rom the l ighter  component  is reduced due to reduction in the 
veloci ty  of neon molecules  (atoms) upon col l is ion with argon a toms ,  so that  the influence of the heav ie r  compo-  
nent i nc r ea se s .  

It is of g rea t  in te res t  to es tabl ish  the effect  of t e m p e r a t u r e  (over a wide range) on the amount of deviation 
f r o m  a l inear  law in the the rma l -conduc t iv i ty -concen t ra t ion  i so the rms  of N e - A r m i x t u r e s  both f r o m  the v iew-  
point of understanding the physics  of t r a n s f e r  phenomena in gas mix tu res ,  and as an aid in solving methodologi-  
cal  p rob lems  e-~ncerning studies of t h e r m a l  conductivity of b inary  gas mix tures  in engineer ing prac t ice .  We 
have es tabl ished exper imenta l ly  [4, 6] that in the range 400-1500~ the deviation of the concentra t ion i so the rms  
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TABLE 4. Smoothed and Interpolated Values of T h e r m a l  Conduc- 
t ivi ty of A r g o n - N e o n  Mixtures  at A tmospher i c  P r e s s u r e ,  k" 103, 
W/re" ~ 

T, ~ 

4 0 0  500 6 0 0  7 0 0  800 900  1000 1100  I 2 0 0  1300 1400 I,~00 
[ 

0,2 27,4 32,2 36,7 41,0 44,7 48,6 52,2 55,6 58,7 62,1 65,0 / 68,2 
i 

9,4 33,3 39,5 45,0 50,3 55,0 59,8 64,2 68,2 72,0 75,5 78,5 [ 81,4 
0,6 40,5 47,8 54,6 60,8 66,6 72,3 77,5 82,2 86,4 90,3 93,7 96,5 
0,8 49,0 57,7 65,8 73,1 80,2 87,0 93,4 99,1 104,4 i109,0 113,1 11117'3 

f rom l inear i ty  is independent of t e m p e r a t u r e ,  and for an equimolar  mix tu re  of H e - A r  c o m p r i s e s  40.4%. But 
this cont rad ic t s  the exper imenta l  data of [16, 21]. Our evaluat ion of the deviation f r o m  l inear i ty  for  i s o t h e r m s  
of an equ imolar  mix ture  accord ing  to the data of [16] for  two t e m p e r a t u r e s  shows that the negative deviat ion of 
40.2% at T = 302~ d e c r e a s e s  to 31.9% at T = 793~ while accord ing  to the data of [21] the amount of the deviation 
i n c r e a s e s  with i n c r e a s e  in t e m p e r a t u r e .  

We will now cons ider  the c h a r a c t e r  of s i m i l a r  deviations for the rma l -conduc t iv i ty  values  of an N e - A r  
mixture .  For  the expe r imen ta l  data of [16], with a c c u r a c y  of • 2% the deviation of the concentra t ion i so the rms  
f r o m  l inear i ty  (as in the ca se  of an H e - A r  mixture)  dec rea se s  with growth in t e m p e r a t u r e  f rom 13.1% at T= 
302~ to 10.7% at T= 793~ while for  the data of [17], with an accu racy  of + 1%, with i nc r ea se  in t e m p e r a t u r e  
the deviat ion i n c r e a s e s  (at T = 313~ the i nc r ea se  is 10.2% and at T = 343~ it is 11.7~0L Our expe r imen t s  on 
a r g o n - n e o n  t h e r m a l  conductivity,  p e r f o r m e d  ove r  a wide t e m p e r a t u r e  range,  show that the deviat ion of the 
concent ra t ion  i s o t h e r m s  of an equ imola r  mix tu re  is p rac t i ca l ly  independent of t e m p e r a t u r e  (as for  an H e - A r  
mixture)  and c o m p r i s e s  about 10.5%. 

N O T A T I O N  

ATg, t rue  t e m p e r a t u r e  drop in gas l aye r  ~ ~,  mean t e m p e r a t u r e ,  ~ Q, effect ive t h e r m a l  flux, W; Qt, 
Qr ,  t h e r m a l  flux t r ansmi t t ed  by t h e r m a l  conductivity and radiat ion,  r e spec t ive ly ,  W; 6Tsh, co r r ec t ion  for 
t e m p e r a t u r e  shift ,  %; k, t h e r m a l  conductivity of gas mixture ,  W/m" ~ xi, a m o l a r  concentra t ion of neon; ai, 
~i, aij, r potent ial  function p a r a m e t e r s  for i n t e rmolecu la r  in terac t ion  of homogeneous and inhomogeneous 
molecu les ;  a ,  s lope of exponential  repuls ion t e r m .  
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AN E X P E R I M E N T A L  S T U D Y  OF T H E R M A L  C O N D U C T I V I T Y  

OF A R O M A T I C  H Y D R O C A R B O N S  A T  H I G H  T E M P E R A T U R E S  

A N D  P R E S S U R E S  

R.  A.  M u s t a f a e v  a n d  D. M. G a b u l o v  UDC 536.6 

Results are  presented of an experimental  study of the rmal  conductivity of aromat ic  hydro-  
carbons over  a wide range of state pa rame te r s .  Calculated equations which descr ibe  the 
experimental  results  well are obtained. 

There  are  ser ious  experimental  difficulties connected with studying thermal  conductivity at high p r e s -  
sures  and tempera tures .  This evidently explains the fact that there  is very  limited information available in 
the l i terature  on the the rmal  conductivity )t of a romat ic  hydrocarbons at high t empera tu res  and p r e s s u r e s .  
Data on the values of X for  a romat ic  hydrocarbons  at p r e s s u r e s  up to 1500 kg /em 2 are  given only in [1]. Un- 
fortunately even the exper imental  data of [1] encompass  only tempera tures  below 200~ 

The present  study offers resul ts  of an experimental  investigation of thermal  conductivity of m-xylol ,  n- 
xylol, o-xylol,  and ethylbenzol in the t empera tu re  range 30-400~ and p re s su re s  to 1000 kg/cm 2. The thermal  
conductivity of benzol, toluol, and cumol were presented in [2-4]. 

The charac te r i s t i cs  of the hydrocarbons studied are  presented in Table 1. The monotonic heating method 
was employed. The theory of the method, experimental  techniques, and device construct ion were described in 
[5-7]. 

The basic component of the apparatus is a cyl indrical  b ica lor imeter ,  with a gap filled by the liquid to be 
studied. The inner cylinder (rod) is made of M1 copper.  The operating surface of the rod was careful ly 
ground, chrome plated, and polished. The outer Cylinder is a massive copper block, in which a tube of 
1Kh18N9T is pressed.  In contras t  to previous construction,  a single seal with cone-shaped lip is used to 
maintain high p ressu re .  The cone angle used is 60 ~ The b ica lor imete r  dimensions are as follows: internal  
diameter  of copper  block, 11.360 • 0.005 mm; copper  rod diameter ,  10.320 :~ 0.002 ram, length of bar m e a s u r e -  
ment segment,  100 mm. 

Experimental  measurement  of the rmal  conductivity reduces to measurement  of the t ime delay of rod 
tempera ture  relat ive to t empera tu re  of the block. For  these measurements  a class 0.001 R-345 potent iometer  
and 51-Sd stopwatch were used, while p r e s s u r e  was generated and measured  by an MP-2500 piston manometer ,  
class 0.05, and a set of re fe rence  manometers .  All correc t ions  essent ia l  to the method used [7] were introduced 
in calculating the thermal  conductivity. The maximum calculated uncertainty compr ises  2%. Reproducibil i ty 
of experimental  data obtained at one and the same state pa ramete r s  lies within the limits • 1%. Possible  con- 
vection effects were checked by ser ies  of experiments at different heating rates  ( temperature  differences).  The 
good agreement  of the resul ts  indicates the absence of convection. Moreover ,  for all measurements  the prod-  
uct G r P r  was significantly less than 1000. Due to the absence of information on absorption spect ra  the co r -  
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