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ESDU DATAITEMS

Data Items provide validated information in engineering design and analysis for use by, or under the supervision of,
professionally qualified engineers. The data are founded on an evaluation of al the relevant information, both published and
unpublished, and are invariably supported by original work of ESDU staff engineers or consultants. The whole process is
subject to independent review for which crucial support is provided by industrial companies, government research
laboratories, universities and others from around the world through the participation of some of their leading expertson ESDU
Technical Committees. This process ensures that the results of much vauable work (theoretical, experimental and
operational), which may not be widely available or in a readily usable form, can be communicated concisely and accurately
to the engineering community.

We are constantly striving to develop new work and review data already issued. Any comments arising out of your use of our
data, or any suggestionsfor new topics or information that might lead to improvements, will help usto provide abetter service.
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THERMAL CONDUCTIVITY OF LIQUIDS: ALIPHATIC HYDROCARBONS
PART 1. ALKANES
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Formula Name Alternative Name(s)
C,to C3ALKANES
1. CHy4 Methane 7
2. CyHg Ethane 9
3. CH3CH,CHj Propane 10
BUTANES
4. CH3[CH,],CH3 Butane n-Butane 12
5. (CH3)3CH 2-Methylpropane | sobutane 14
PENTANES
6. CH3[CH,]3CH3 Pentane n-Pentane 15
7. (CH3),CHCH,CH3 2-Methylbutane | sopentane 17
8. (CHj3),C 2,2-Dimethylpropane Neopentane 18
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Formula Name Alter native Name(s)
HEXANES
9. CH3[CH,],CH3 Hexane n-Hexane 19
10. (CHg),CH[CH,],CH3 2-Methylpentane | sohexane 22
11. CH3CH,CH(CH3)CH,CH3 3-Methylpentane 23
12. (CH3)3CCH,CH3 2,2-Dimethylbutane Neohexane 24
13. (CH3),CHCH(CH3), 2,3-Dimethylbutane Diisopropyl 25
HEPTANES
14. CH3[CH,]sCH3 Heptane n-Heptane 26
15. (CH3),CH[CH];CH3 2-Methylhexane | soheptane 30
g 16. CH3CH,CH(CH3)[CH,],CH3 3-Methylhexane 31
7 17. (CH3CH,)3CH 3-Ethylpentane Triethylmethane 32
3 18. (CH3)3C[CH5],CH3 2,2-Dimethylpentane 33
= 19. (CHg),CHCH(CH3)CH,CH4 2,3-Dimethylpentane 34
o 20. (CH3),CHCH,CH(CH3), 2,4-Dimethylpentane 35
§ 21. CH3CH,C(CH3),CH,CH3 3,3-Dimethylpentane 36
§ 22. (CH3)3CCH(CH3), 2,2,3-Trimethylbutane Triptane 37
=
o OCTANES
3
= 23. CH3[CH,]¢CH3 Octane n-Octane 38
w- 24. (CH3),CH[CH,]4CH3 2-Methylheptane 41
© 25. CH3CH,CH(CH3)[CH5]sCH3 3-Methylheptane 42
9 26. CH3[CH5],CH(CH3)[CH5],CH3 4-Methylheptane 43
g 27. (CH3CH5),CH[CH5],CH3 3-Ethylhexane 44
= 28. (CH3)3C[CH5]3CH3 2,2-Dimethylhexane 45
%: 29. (CH3),CHCH(CH3)[CH5],CH3 2,3-Dimethylhexane 46
; 31. (CHg),CH[CH,],CH(CH3), 2,5-Dimethylhexane 48
e 33. CH3CH,CH(CH3)CH(CH3)CH,CH3 3,4-Dimethylhexane 50
34. (CH3)2CHCH(CH2CH3)2 2-Methy|-3-ethy|pentane 51
35. (CH3CH,)3CCH3 3-Methyl-3-ethylpentane 52
36. (CH3)3CCH(CH3)CH,CH34 2,2,3-Trimethylpentane 53
37. (CH3)3CCH,CH(CH3), 2,2,4-Trimethylpentane | sooctane 54
38. (CH3),CHC(CH3),CH,CH3 2,3,3-Trimethylpentane 56
39. (CH3),CHCH(CH3)CH(CHy), 2,3,4-Trimethylpentane 57,

40.

(CH3)3CC(CH3)3

2,2,3,3-Tetramethylbutane

Hexamethylethane 58
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Formula Name Alter native Name(s)
NONANES
41. CH3[CH,];CH3 Nonane n-Nonane 59
42. (CH3),CH[CH,]sCH3 2-Methyloctane 62
43. (CH3)3C[CH,],CH3 2,2-Dimethylheptane 63
44, (CH3)3C[CH2]2CH(CH3)2 2,2,5—Tr|methy|hexane 64
46. (CH3)2CHCH2C(CH3)2CH2CH3 2,4,4—Tr|methy|hexane 66
47. (CH3CH)y),C 3,3-Diethylpentane Tetraethylmethane 67
48. (CH3)3CC(CH3),CH,CH4 2,2,3,3-Tetramethylpentane 68
49. (CHg3)3CCH(CH3)CH(CH3), 2,2,3,4-Tetramethylpentane 69
50. (CH3)3CCH,C(CH3)3 2,2,4,4-Tetramethylpentane 70
= 51. (CHg),CHC(CH3),CH(CHy), 2,3,3,4-Tetramethylpentane 71
m
s DECANES
S
S 52. CH3[CH,]gCH3 Decane n-Decane 72
o 53. CH3;CH,C(CH3),CH,CH(CH3)CH,CH34 3,3,5-Trimethylheptane 75
% 54, (CH3)3CC(CH3),[CH5],CH3 2,2,3,3-Tetramethylhexane 76
E 55. (CH3)3C[CH5],C(CH3)3 2,2,5,5-Tetramethylhexane 77
C
T}
:t; UNDECANES
(8]
o 56. CH3[CH,|gCH5 Undecane n-Undecane 78
s Hendecane
.‘_1; 57. (CH3),CH[CH,],CH4 2-Methyldecane 80
o
g C12t0C15ALKANES
% 58. CH3[CHj]10CH3 Dodecane n-Dodecane 81
= 59. CH3[CHj]1CH3 Tridecane n-Tridecane 83
§' 60. CH3[CH,];,CH3 Tetradecane n-Tetradecane 85
S 61. CH3[CH,]13CH3 Pentadecane n-Pentadecane 87
[a)
ok HEXADECANES
62. CH3[CH,]14CH3 Hexadecane n-Hexadecane 89
Cetane
63. (CH3),CH[CH,]1,CH3 2-Methylpentadecane 91
64. CH3CH,CH(CH3)[CH,]11CH3 3-Methylpentadecane 92
65. CH3[CH,],CH(CH3)[CH,]1oCH3 4-M ethylpentadecane 93
66. CH3[CH,]3CH(CH3)[CH,]gCH3 5-M ethylpentadecane 94
67. CH3[CH,]4,CH(CH3)[CH,]gCH3 6-M ethylpentadecane 95
68. CH3[CH,]sCH(CH3)[CH5];,CH3 7-M ethylpentadecane 96
69. CH3[CH,]gCH(CH3)[CH,]¢CH3 8-M ethylpentadecane 97
70. (CH3CH,),CH[CH5]1oCH3 3-Ethyltetradecane 98
71. (CH3[CHJ]5),CH[CH]gCH3 4-Propyltridecane 99
72. (CH3[CHJ]3),CH[CH]cCH3 5-Butyldodecane 100
73. (CH3[CHJ]4)3CH 6-Pentylundecane Tripentylmethane 101
74. (CH3)3CCH,C(CH3),CH,CH(CH3)CH,C(CH3)3 2,2,4,4,6,8,8-Heptamethylnonane 102
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Formula Name Alter native Name(s)
C17 to C20 ALKANES
75. CH3[CH,]15CH3 Heptadecane n-Heptadecane 103
76. CH3[CH;]16CH3 Octadecane n-Octadecane 105
77. CH3[CH,],7CH3 Nonadecane n-Nonadecane 107
78. CH3[CH;]1gCH3 Eicosane n-Eicosane 109
C21 to 024 ALKANES
79. CH3[CH,]19CH3 Heneicosane n-Heneicosane 110
80. CHj3[CHJ],CH3 Docosane n-Docosane 111
81. CH3[CH,]»CH3 Tricosane n-Tricosane 113
82. CHj3[CHJ],,CH3 Tetracosane n-Tetracosane 114
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THERMAL CONDUCTIVITY OF LIQUIDS: ALIPHATIC HYDROCARBONS
Part 1. Alkanes

INTRODUCTION

This Item presents values of thermal conductivity at saturation pressure, in tabular form, for straight and
branched chain liquid alkanes.

The data on which these recommended values of thermal conductivity are based are the most reliable
available and the temperature range covered is from the melting temperature to approximately 0.9 of the
critical temperature. Quantitiesare expressed in Sl unitsand conversion factorsto other units are provided
in Section 3.

Section 4 describes the procedure used to obtain the values of thermal conductivity presented and indicates
the effect of pressure. Section 5 gives an explanation of the Tables and indicates the uncertainties in the
values presented in them.

References to sources of supplementary information are given in Section 6. The data sources for each
particular compound are listed on the appropriate data sheet.

NOTATION AND UNITS

The Sl unit of thermal conductivity is the watt per metre kelvin (W/m K). A convenient submultiple Sl

unit for the range of thermal conductivity in this Item is the milliwatt per metre kelvin (mW/m K); hence
that is the unit adopted here.

A constant for each liquid in Equation (4.2) mw/m K
A constant for each liquid in Equation (4.1) mW/m K
B’ non-dimensional constant for each liquid in Equation (4.1) -

B,C,D non-dimensional constants for each liquid in Equation (4.2) -

pressure N/m? (Pa)
T kelvin temperature K
t Celsius temperature, T —273.15 °C
A thermal conductivity mW/m K
Subscripts
c denotes value at the critical point
p denotes value at pressure p
r denotes reduced quantity, e.g. T, = T/T,..
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3. CONVERSION FACTORS

1 mW/m K = 0.8598 x 103 kca/mhe°C"

= 2.3885x 109 ca/cmsoC”

= 05778 x 10°3 Chu/ft h°C"

= 05778 x 103 Btu/ft h oF

= 6.9335x 103 Btu in/ft2 h oF
10° N/m? = 1bar

14.5038 |bf/in?

= 1.0197 kgf/cm?

= 0.9869 atm

= 750.062 mmHg.

* The values used for the calorie and British Thermal Unit are International Table values.

4. THERMAL CONDUCTIVITY
41 Thermal Conductivity at Saturation Pressure

In Reference 2 Riedel showed that the experimental data for the thermal conductivity of normal (that is
unassociated) liquids along the saturation line could be represented by the equation:

ho= AL+ (208)(1-T)7. (4.1)

The range of applicability of Equation (4;1) islimited for most compounds. For the liquids considered in
thisItem agood representation of thedata between the melting temperatureand T, = 0.9 isobtained from
the equation:

»o= AlL+BA-T) " +caa-T)* +pa-T)1. 4.2)

Measurements of thermal conductivity have been madefor relatively few liquidsat T, > 0.9 and so, because
of the uncertain variation of thermal conductivity in the critical region, data are presented only for
temperaturesup to T, = 0.9. The equation extrapolates in a physically realistic manner to within afew
kelvin of the critical point.

ESDU Copyright material. For current status contact ESDU.

The critical temperatures for these compounds have either been taken from ESDU 84022, 84028, 85002
(References 8, 9 and 10) or estimated from correlations of ESDU values with chemical structure. In this
Item, the critical temperatures should be regarded as correlating parameters only and should not be taken
as a source of accurate values.

The derived valuesof A, B, C and D givenin Table 7.1 are a correlated set of values giving the best fit
to the experimental data, not only as individual compounds but also as members of their chemical series.
This method of correlating data for a series of compounds has been described in References 5 and 6. For
al the alkanesin thisItem, it wasfound that C and D aredirectly related to B T, Correlated values of the
constants A, B, C and D were used to estimate constants for liquids for which no experimental data exist.
Using these values with the values of T givenin Table 7.1, values of A in mW/m K have been calculated
for each compound from Equation (4.2) and are presented in the data sheets.

' Experimental data at temperatures below the normal boiling temperature, t,, are often at 1 atm pressure. Asindicated in Section 4.2 the
difference between values of A at 1 atm pressure and at saturation pressure below t,, is not significant.
T C=1-3B andD = 3B. Thevauesof B, Cand D are presented to two decimal placesin Table 7.1 and on the data sheets.
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4.2 Effect of Pressure

At temperatures up to the normal boiling point, the effect of pressure from the saturation pressure to
50 x 10° N/m? (up to 50 atm) is to increase the thermal conductivity by approximately 1 per cent and, for
most practical purposes, va uesat saturation pressure may betaken asequal to those at atmospheric pressure.

Reference 1 gives measurements of thermal conductivity for anumber of liquids up to 12 000 x 10° N/m?
(= 12000 atm) at 30°C and 75 °C. A generalised correlation of these resultsis given in Reference 3, but
aknowledge of the critical pressure of the substance is required for its use.

For pressures up to 500 x 10° N/m? (=500 atm) between the melting temperature and the normal boiling
point avery approximate relationship:

Ak =1+02px 10", (4.3)

may be used where A, is the thermal conductivity at pressure p and A is the thermal conductivity at a
pressure of 10° N/m? F =1 atm), both at the same temperature.

5. EXPLANATION OF TABLES

The constants of Equation (4.2) are given in Table 7.1 and on the data sheets. Values of the thermal
conductivity are given in the data sheets at 10 kelvin intervalsin K and °C, from within 10 kelvin of the
melting temperature, or an appropriate starting temperature where the melting temperature is unknown, to
atemperature corresponding with T,=0.9.

The sources are given in the data sheets and extrapolated values are indicated in parentheses.

For uniformity and ease of interpolation the data are presented and can be read to more significant digits
than iswarranted by their estimated accuracy.

The experimental data from the most reliable individual sources have a repeatability of about =1 per cent
although differences in technique used by different workers (and possibly also in the purity of samples)
can increase the uncertainty in the absolute values to about +2 per cent. However, such reliable data are
not available for all the compounds considered, nor over the whole temperature range covered. Although
itisconsidered that the correl ation procedures adopted keep the errorsin the val ues presented to aminimum,
the user should in general alow for an uncertainty of +5 per cent unless the value in the data sheet is
truncated to a whole number. Where whole numbers are given the uncertainty increasesto £10 per cent.

ESDU Copyright material. For current status contact ESDU.

Somefluidshavepoor thermal stability coupled with ahigh critical temperature. Valueshave been tabul ated
for all fluids up to T,=0.9 but many of these fluids will decompose at elevated temperatures. As most
compounds will decompose rapidly at temperatures above about 300 °C, uncertainties of greater than
+10 per cent may occur for temperatures > 573K.
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7. TABLES
TABLE 7.1 Constantsfor Equation (4.2)
Compound T. A B C D Range of
Applicability
K mwW/m K °C
1. Methane 190.55 52.8 6.00 -17.00 18.00 -180 to -100
2. Ethane 305.33 54.2 5.00 -14.00 1500 -190 to 0
3. Propane 369.85 47.2 4.20 -11.60 1260 -190 to 60
4. Butane 425.25 46.0 3.68 -10.05 11.05 -140 to 110
5. 2-Methylpropane 407.85 41.2 3.68 -10.05 11.05 -160 to 100
6. Pentane 469.80 45.7 344 -9.32 10.32 -130 to 150
7. 2-Methylbutane 460.45 42.2 344 -9.32 10.32 -160 to 140
8. 2,2-Dimethylpropane 433.75 38.2 3.44 -9.32 10.32 -20 to 120
9. Hexane 507.90 454 321 -8.63 9.63 -100 to 190
10. 2-Methylpentane 497.85 41.9 321 -8.63 9.63 -160 to 180
11. 3-Methylpentane 504.45 41.9 321 -8.63 9.63 -120 to 180
12. 2,2-Dimethylbutane 489.35 37.7 321 -8.63 9.63 -100 to 170
13. 2,3-Dimethylbutane 500.25 39.9 321 -8.63 9.63 -130 to 180
14. Heptane 540.15 46.0 3.00 -7.99 8.99 -90 to 220
15. 2-Methylhexane 530.35 42.3 3.00 -7.99 899 -120 to 210
16. 3-Methylhexane 535.25 42.3 3.00 -7.99 899 -170 to 210
17. 3-Ethylpentane 540.65 42.3 3.00 -7.99 899 -120 to 220
18. 2,2-Dimethylpentane 520.55 38.1 3.00 -7.99 899 -130 to 200
19. 2,3-Dimethylpentane 537.35 39.7 3.00 -7.99 899 -120 to 220
20. 2,4-Dimethylpentane 519.75 39.7 3.00 -7.99 899 -120 to 200
21. 3,3-Dimethylpentane 536.35 38.1 3.00 -7.99 899 -140 to 210
22. 2,2,3-Trimethylbutane 531.15 36.5 3.00 -7.99 8.99 -30 to 210
23. Octane 568.95 46.2 2.79 -7.38 8.38 -60 to 250
24. 2-Methylheptane 559.65 42.9 2.79 -7.38 838 -110 to 240
25. 3-Methylheptane 563.65 429 2.79 -7.38 838 -120 to 240
26. 4-Methylheptane 561.75 429 2.79 -7.38 838 -120 to 240
27. 3-Ethylhexane 565.45 42.9 2.79 -7.38 838 -120 to 240
28. 2,2-Dimethylhexane 549.85 38.1 2.79 -7.38 838 -120 to 230
29. 2,3-Dimethylhexane 563.45 39.8 2.79 -7.38 838 -120 to 240
30. 2,4-Dimethylhexane 553.55 39.8 2.79 -7.38 838 -120 to 230
31. 2,5-Dimethylhexane 550.05 39.8 2.79 -7.38 8.38 -90 to 230
32. 3,3-Dimethylhexane 562.05 38.1 2.79 -7.38 838 -130 to 240
33. 3,4-Dimethylhexane 568.85 39.8 2.79 -7.38 838 -120 to 240
34. 2-Methyl-3-ethylpentane 567.05 39.8 2.79 -7.38 838 -120 to 240
35. 3-Methyl-3-ethylpentane 576.55 38.1 2.79 -7.38 8.38 -90 to 250
36. 2,2,3-Trimethylpentane 563.55 36.4 2.79 -7.38 838 -110 to 240
37. 2,2,4-Trimethylpentane 543.85 36.4 2.79 -7.38 838 -110 to 220
38. 2,3,3-Trimethylpentane 573.55 36.4 2.79 -7.38 838 -100 to 250
39. 2,3,4-Trimethylpentane 566.45 38.7 2.79 -7.38 838 -110 to 240
40. 2,2,3,3-Tetramethylbutane 568.15 35.0 2.79 -7.38 838 100 to 250
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TABLE 7.1 Constantsfor Equation (4.2)

ESDU Copyright material. For current status contact ESDU.

Compound T. A B C D Range of
Applicability
K mW/m K °C
41. Nonane 594.65 47.0 2.61 -6.83 7.83 -50 to 270
42. 2-Methyloctane 586.75 43.2 2.61 -6.83 7.83 -80 to 260
43. 2,2-Dimethylheptane 576.75 38.8 2.61 -6.83 783 -110 to 250
44. 2,2,5-Trimethylhexane 572.15 37.1 2.61 -6.83 783 -110 to 250
45. 2,3,5-Trimethylhexane 579.15 394 261 -6.83 783 -130 to 250
46. 2,4,4-Trimethylhexane 582.15 371 261 -6.83 783 -110 to 260
47. 3,3-Diethylpentane 609.15 38.8 2.61 -6.83 7.83 -30 to 280
48. 2,2,3,3-Tetramethylpentane 607.65 35.6 2.61 -6.83 7.83 -10 to 280
49. 2,2,34-Tetramethylpentane 592.75 35.6 2.61 -6.83 783 -120 to 270
50. 2,2,4,4-Tetramethylpentane 574.75 35.6 261 -6.83 7.83 -70 to 250
51. 2,3,3,4-Tetramethylpentane 607.65 35.6 2.61 -6.83 7.83 -100 to 280
52. Decane 617.65 48.3 2.44 -6.31 7.31 -30 to 290
53. 3,3,5-Trimethylheptane 609.65 36.6 2.44 -6.31 7.31 -70 to 280
54. 2,2,3,3-Tetramethylhexane 623.15 36.6 2.44 -6.31 7.31 -60 to 290
55. 2,2,5,5-Tetramethylhexane 581.55 36.6 244 -6.31 7.31 -10 to 260
56. Undecane 638.85 494 2.28 -5.84 6.84 -30 to 310
57. 2-Methyldecane 632.15 454 2.28 -5.84 6.84 -50 to 300
58. Dodecane 658.65 50.6 2.14 -541 6.41 -10 to 320
59. Tridecane 676.15 52.2 2.01 -5.02 6.00 -10 to 340
60. Tetradecane 693.15 53.2 1.89 -4.68 5.68 0 to 360
61. Pentadecane 708.15 54.5 1.79 -4.38 5.38 10 to 370
62. Hexadecane 722.15 55.8 171 -4.12 512 20 to 380
63. 2-Methylpentadecane 716.15 51.2 171 -4.12 512 -10 to 380
64. 3-Methylpentadecane 719.15 51.2 171 -4.12 5.12 -20 to 380
65. 4-Methylpentadecane 716.15 51.2 171 -4.12 5.12 -20 to 380
66. 5-Methylpentadecane 715.15 51.2 171 -4.12 5.12 -30 to 380
67. 6-Methylpentadecane 714.15 51.2 171 -4.12 5.12 -30 to 380
68. 7-Methylpentadecane 714.15 51.2 171 -4.12 5.12 -30 to 380
69. 8-Methylpentadecane 713.15 51.2 171 -4.12 512 -30 to 380
70. 3-Ethyltetradecane 718.15 51.2 171 -4.12 5.12 -30 to 380
71. 4-Propyltridecane 709.15 51.2 171 -4.12 512 -40 to 370
72. 5-Butyldodecane 705.15 512 171 -4.12 5.12 -50 to 360
73. 6-Pentylundecane 703.15 51.2 1.71 -4.12 512 -40 to 370
74. 2,2,4,4,6,8,8-Heptamethylnonane  692. 37.1 171 -4.12 512 -110 to 360
75. Heptadecane 736.15 57.1 164 -3.91 491 20 to 400
76. Octadecane 749.15 58.1 1.58 -3.74 4.74 30 to 410
77. Nonadecane 761.15 58.7 154 -3.61 4.61 30 to 420
78. Eicosane 771.15 59.2 151 -3.52 4.52 30 to 430
79. Heneicosane 781.15 59.7 1.49 -3.48 4.48 40 to 440
80. Docosane 790.15 60.0 1.49 -3.48 4.48 40 to 440
81. Tricosane 800.15 60.0 151 -3.53 4.53 50 to 450
82. Tetracosane 809.15 60.0 154 -3.61 4.61 50 to 460
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CH, METHANE

A= AL+BL-T)Y3+c@-T)22+DA-T)

where

A = thermal conductivity at saturation pressure (mW/m K)

C = -17.00,

T, =TT, T = temperature (K)

T. = 190.55K

A =528 B = 6.00,
T A T
K mwW/m K K
90 224.2 140
100 205.1 150
110 186.7 160
120 169.3 170
130 153.0

BOROVIK, E.

MATVEEV, A.

PATINA, E.

PAVLOVICH, N.V.

IKENBERRY, L.D.
RICE, SA.

SOKOLOVA, V.P.
GOLUBEYV, |.F.

MANI, N.
VENART, JE.S.

HANLEY, H.JM.
McCARTY, R.D.
HAYNES, W.M.

HANLEY, H.JM.

PRASAD, R.C.
MANI, N.
VENART, JE.S.
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D = 18.00
A t A t A
mwW/m K °Cc mW/m K °Cc mwW/m K
137.9 -180 218.1 -130 133.4
124.2 -170 199.2 -120 120.3
112.4 -160 181.2 -110 109.1
102.7 -150 164.1 -100 100.2

-140 148.1

Zh. Tekhn. Fiz, Vol. 10, No. 12, pp. 988-998, 1940.

Doctoral Dissertation, Moscow Energy Institute, Moscow, USSR,
1959.

J. Chem. Phys,, Vol. 39, No. 6, pp. 1561-1571, 1963.
Thermal Eng., Vol. 14, No. 4, pp. 123-126, 1967.
Cryogenic Engineering Conference, Paper G5, Nationa Institute of

Standards and Technology, Boulder, Colorado, USA, 1972.
Cryogenics, Vol. 15, No. 7, pp. 413-417, 1975.

National Bureau of Standards Technical Note, NBS-TN-693, National
Institute of Standards and Technology, Boulder, Colorado, USA, 1977.

Int. J. Thermophys., Val. 5, No. 3, pp. 265-280, 1984.
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RODER, H.M. Int. J. Thermophys., Vol. 6, No. 2, pp. 119-142, 1985.

YOUNGLOVE, B.A. J. Phys. Chem. Ref. Data, Vol. 16, No. 4, pp. 577-798, 1987.
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C,Hg ETHANE

A= AL+BL-T)Y3+c@-T)22+DA-T)

where

A = thermal conductivity at saturation pressure (mW/m K)

T, =TT, T = temperature (K)
T, = 305.33K
3 A =542 B = 500,
o
s T A T
g K mW/m K K
8
@ 80 (279.4) 180
® 9 (267.6) 190
@ 100 (255.9) 200
3 110 (244.4) 210
5 120 233.2 220
G
= 130 222.1 230
T 140 211.2 240
) 150 200.6 250
£ 160 190.2 260
b= 170 180.1 270
%
&
§ CARMICHAEL, L.T.
a BERRY, V.
ok SAGE, B.H.
RODER, H.M.

YOUNGLOVE, B.A.
ELY, JF.
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C =-1400, D = 15.00

A t A t
mwW/m K °C mw/m K °C
170.2 -190 (275.7) -90
160.7 -180 (263.9) -80
1515 -170 (252.3) -70
142.7 -160 240.9 -60
134.2 -150 229.6 -50
126.3 -140 218.6 -40
118.8 -130 207.8 -30
111.9 -120 197.3 -20
105.6 -110 187.0 -10
100.1 -100 176.9 0

mwW/m K

167.2
157.8
148.7
140.0
131.7

123.9
116.6
109.9
103.8

98.6

J. Chem. Eng. Data, Vol. 8, No. 3, pp. 281-285, 1963.

Microfiche PB 84-235 332 (NTIS 84071071), National Institute of

Standards and Technol ogy, Boulder, Colorado, USA,

1984.

J. Phys. Chem. Ref. Data, Vol. 16, No. 4, pp. 577-798, 1987.
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CH,CH,CH, PROPANE

A= A1+BL-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

ESDU Copyright material. For current status contact ESDU.

T, =TT, T = temperature (K)
T. = 369.85K
A =472, B=420, C=-1160, D = 1260
T A T A t A t A
K mW/m K K mW/m K °C mW/m K °C mW/m K
80 (230.6) 210 1411 -190 (228.3) -60 139.2
90 (223.2) 220 135.1 -180 (220.9) -50 133.2
100 (215.8) 230 129.1 -170 (213.5) -40 127.3
110 (208.6) 240 1234 -160 206.3 -30 121.6
120 201.4 250 117.8 -150 199.1 -20 116.1
130 194.3 260 112.4 -140 192.0 -10 110.7
140 187.2 270 107.2 -130 185.1 0 105.6
150 180.3 280 102.2 -120 178.2 10 100.7
160 1735 290 97.5 -110 1714 20 96.0
170 166.8 300 93.0 -100 164.7 30 91.7
180 160.2 310 88.9 -90 158.1 40 87.6
190 153.7 320 85.1 -80 151.7 50 83.9
200 1474 330 81.6 -70 1454 60 80.6
LENG D.E. Ind. Eng. Chem,, Vol. 49, No. 12, pp. 2042-2045, 1957.
COMINGS, E.W.
CARMICHAEL, L.T. J. Chem. Eng. Data, Vol. 13, No. 1, pp. 40-46, 1968.
JACOBS, J.
SAGE, B.H.
RYABTSEV, N.I. Gazov. Delo, Vol. 14, No. 5, pp. 46-50, 1969.
KAZARYAN, V.A.
BRYKOQV, V.P. Inzh. Fiz. zh., Vol. 18, No. 1, pp. 82-89, 1970.
MUKHAMEDZYANOV, GKh.
USMANOV, A.G
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TUFEU, R. Int. J. Thermophys., Vol. 8, No. 1, pp. 27-38, 1987.

LeNEINDRE, B.

YOUNGLOVE, B.A. J. Phys. Chem. Ref. Data, Vol. 16, No. 4, pp. 577-798, 1987.

ELY, JF.

PRASAD, R.C. Int. J. Thermophys., Vol. 10, No. 5, pp. 1013-1027, 1989.

WANG G

VENART, JE.S.

MARSH, K.N. J. Chem. Eng. Data, Vol. 47, No. 4, pp. 932-940, 2002.

PERKINS, R.A.

RAMIRES, M.L.V.
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CH4[CH,],CH; BUTANE (n-BUTANE)

A= A1+BL-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

ESDU Copyright material. For current status contact ESDU.

T, =TT, T = temperature (K)

T, = 425.25K

A = 46.0, B = 3.68, C = -10.05, D = 11.05

T A T A t A t A
K mwW/m K K mwW/m K °c mwW/m K °Cc mwW/m K

130 (186.3) 260 120.9 -140 184.6 -10 1195
140 180.9 270 116.4 -130 179.2 0 115.0
150 1755 280 112.1 -120 1738 10 110.7
160 170.2 290 107.8 -110 168.5 20 106.5
170 164.9 300 103.7 -100 163.3 30 102.4
180 159.7 310 99.7 -90 158.1 40 98.5
190 154.6 320 95.8 -80 153.0 50 94.7
200 149.6 330 92.2 -70 148.0 60 91.0
210 144.6 340 88.6 -60 143.0 70 87.5
220 139.7 350 85.3 -50 138.1 80 84.3
230 134.8 360 82.1 -40 133.3 90 81.2
240 130.1 370 79.2 -30 128.6 100 78.3
250 125.4 380 76.5 -20 124.0 110 75.7

KRAMER, FR. J. Chem. Eng. Data, Val. 5, No. 4, pp. 462-467, 1960.

COMINGS, E.W.

CARMICHAEL, L.T. J. Chem. Eng. Data, Vol. 9, No. 4, pp. 511-515, 1964.

SAGE, B.H.

PITTMAN, JFET. Fluid thermal conductivity determination by the transient line source

method. Ph.D. Thesis, Department of Chemical Engineering, Imperial
College, University of London, London, UK, 1968.

BRYKOQV, V.P. Inzh. Fiz. zh., Val. 18, No. 1, pp. 82-89, 1970.

MUKHAMEDZYANOQV, GKh.

USMANOQV, A.G.

KAZARYAN, V.A. Gazov. Prom., Val. 15, No. 5, pp. 47-48, 1970.
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(CHg)CH  2-METHYLPROPANE (ISOBUTANE)

A= AL+BL-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

ESDU Copyright material. For current status contact ESDU.

T, =TT, T = temperature (K)

T, = 407.85K

A=1412 B=368 C=-1005 D = 1105

T A T A t A t A
K mW/m K K mW/m K °C mW/m K °C mW/m K

110 (174.) 250 108.0 -160 (173) -20 106.7
120 169. 260 103.8 -150 168. -10 102.5
130 164. 270 99.8 -140 162.6 0 98.5
140 159.1 280 95.8 -130 157.6 10 94.6
150 154.1 290 92.0 -120 152.6 20 90.8
160 149.2 300 88.3 -110 147.7 30 87.2
170 144.3 310 84.8 -100 142.8 40 83.7
180 139.5 320 81.4 -90 138.0 50 80.3
190 134.8 330 78.1 -80 133.3 60 77.1
200 130.1 340 75.1 -70 128.7 70 74.2
210 125.5 350 72.2 -60 124.1 80 714
220 121.0 360 69.6 -50 119.6 90 68.8
230 116.6 370 67.2 -40 115.2 100 66.5
240 112.2 -30 110.9

KAZARYAN, V.A. Gazov. Delo, Val. 10, pp. 27-29, 1969.

RYABSTEV, N.I.

BRYKOQOV, V.P. Sh.: Aspir. Rab., Kazan Khim. Tekhnol. In.-ta, No. 1, pp. 144-151, 1970.

MUKHAMEDZYANOQV, GKh.

USMANOV, A.G.

YOUNGLOVE, B.A. J. Phys. Chem. Ref. Data, Vol. 16, No. 4, pp. 577-798, 1987.

ELY, JF

PERKINS, R.A. J. Chem. Eng. Data, Vol. 47, No. 5, pp. 1272-1279, 2002.
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CH4[CH,],CH; PENTANE (n-PENTANE)

A= A1+BL-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

ESDU Copyright material. For current status contact ESDU.

T, =TT, T = temperature (K)

T, = 469.80 K

A =457, B = 3.44, C = -9.32, D = 10.32

T A T A t A t A
K mwW/m K K mw/m K °c mW/m K °Cc mwW/m K

140 180. 290 115.8 -130 179. 20 114.6
150 175. 300 112.0 -120 174.0 30 110.9
160 170.9 310 108.3 -110 169.4 40 107.2
170 166.3 320 104.7 -100 164.9 50 103.6
180 161.8 330 101.2 -90 160.4 60 100.1
190 157.4 340 97.7 -80 156.0 70 96.7
200 152.9 350 94.4 -70 151.6 80 93.4
210 148.6 360 91.2 -60 147.2 90 90.2
220 144.3 370 88.1 -50 142.9 100 87.1
230 140.0 380 85.1 -40 138.7 110 84.2
240 135.8 390 82.2 -30 134.5 120 814
250 131.7 400 79.6 -20 130.4 130 78.7
260 127.6 410 77.0 -10 126.4 140 76.3
270 123.6 420 74.7 0 122.4 150 74.0
280 119.7 10 118.5

GOLDSCHMIDT, R. Phys. Z., Vol. 12, pp. 417-424, 1911.

BRIDGMAN, PW. Proc. Am. Acad. Arts ci., Vol. 59, No. 7, pp. 141-169, 1923.

SMITH, J.ED. Trans. Am. Soc. Mech. Eng., Vol. 58, pp. 719-725, 1936.

RIEDEL, L. Mitt. Kaltetech. Inst., Karlsruhe, No. 2, 1948.

VARGAFTIK, N.B. Proceedings of the Conference on the Thermodynamic and Transport

Properties of Fluids, London, UK, 1958.
VILIM, O. Collect. Czech. Chem. Commun., Vol. 25, pp. 993-999, 1960.
JOBST, W. Measurement of the conductivity of organic aliphatic liquids and gases

by a dynamic, absolute method. (In German). Ph.D. Thesis, Technische
Hochschule, Zurich, Switzerland, 1964.
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BOGATOV, GF. Izv. Wssh. Ucheb. Zaved., Neft. Gaz., Vol. 12, No. 10, pp. 60 and 68,

CARMICHAEL, L.T.
JACOBS, J.
SAGE, B.H.

BRYKOV, V.P.
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USMANOV, A.G.

SCHUHMANN, H.
MARKEFSKI, M.
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J. Chem. Eng. Data, Vol. 14, No. 1, pp. 31-37, 1969.

Inzh. Fiz. Zh., Vol. 18, No. 1, pp. 82-89, 1970.

Wiss. Z. Tech. Hochschule, Magdeburg, Vol. 14, No. 8, pp. 869-871,
1970.

Trudy Kazan Khim. Tekhnol. In.-ta, Vol. 47, pp. 22-28, 1971.

Unpublished data, Private communication to D.T. Jamieson, 1971.
J. Chem. Eng. Data, Vol. 17, No. 4, pp. 412-414, 1972.

Teplo-Massoperenos, Dokl. Vses. Soveshch. 4th, Vol. 7, pp. 468-472,
1972.

Inzh. Fiz. Zh., Vol. 26, No. 2, pp. 204-207, 1974.

Ph.D. Thesis, Nationa Institute for Chemical Engineering Research,
Council for Scientific and Industrial Research (CSIR), Pretoria, South
Africa, 1985.

Zh. Fiz. Khim.,, Vol. 60, No. 9, pp. 2176-2179, 1986. (Eng. Trans.: Russ.
J. Phys. Chem., pp. 1304-1306.)

Int. J. Thermophys., Vol. 8, No. 3, pp. 305-315, 1987.
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(CHZ),CHCH,CH;  2-METHYLBUTANE (ISOPENTANE)

A= AL+BL-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

T, =TT, T = temperature (K)

TC = 460.45 K
g A = 422, B = 3.44, C = -9.32, D = 10.32
&
s T A T A t A t A
g K mwW/m K K mwW/m K °C mwW/m K °C mwW/m K
(@]
§ 110 (178 270 (112.2) -160 (177.) 0 (111.0)
& 120 (174.) 280 (108.5) -150 (172)) 10 107.3
2 130 (169 290 104.9 -140 (168.) 20 103.8
3 140 (165.) 300 101.4 -130 (164.) 30 100.3
é 150 (161.) 310 (97.9) -120 (159.) 40 (96.8)
c :
L= 160 (156.) 320 (94.5) -110 (155 50 (93.5)
© 170 (152.) 330 (91) -100 (151.) 60 (90)
) 180 (148.) 340 (88) -90 (147) 70 (87.
£ 190 (144)) 350 (85, -80 (142) 80 (84.
£ 200 (140.) 360 (82) -70 (138.) 9 (81)
§ 210 (136 370 (79.) -60 (134.) 100 (78)
o 220 (131) 380 (77) -50 (130.2) 110 (76.)
o 230 (127.5) 390 (74.) -40 (126.3) 120 (73)
= 240 (123.6) 400 (72) -30 (122.3) 130 (71)

250 (119.7) 410 (69.) -20 (118.5) 140 (69.)
260 (115.9) -10 (114.7)
FILIPPOV, L.P. Vestn. Mosk. Gos. Univ,, Ser. Fiz-Mat. Est. Nauk., Vol. 9, No. 12,
pp. 45-48, 1954.
VILIM, O. Coallect. Czech. Chem. Commun., Vol. 25, pp. 993-999, 1960.
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(CHy),C  22-DIMETHYLPROPANE (NEOPENTANE)

A= AL+BL-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

T = T/TC, T = temperature (K)

T, = 433.75K

A=382 B=344 C=-932 D-=103

T A T A t A t A

K mw/m K K mwW/m K °c mwW/m K °c mwW/m K
250 (103.) 330 (77) -20 (102.) 60 (76.)
260 (100.) 340 (74.) -10 (98.4) 70 (73)
270 (96.0) 350 (71) 0 (94.9) 80 (71)
280 (92.6) 360 (69.) 10 (91.6) 9 (68.)
290 (89.3) 370 (66.) 20 (88.3) 100 (66.)
300 (86.0) 380 (64.) 30 (85.0) 110 (63.)
310 (82.9) 390 (62.) 40 (81.9) 120 (61.)
320 (79.8) 50 (78.9)

ESDU Copyright material. For current status contact ESDU.

Documents
18 Document Sharing Hub

Copyright Engineering Sciences Data Unit
Provided by IHS Markit under license with ESDU Licensee=/, User=,
No reproduction or networking permitted without license from IHS Not for Resale,

Full document details: ESDU 05020 2005


http://www.avadocuments.com/doc/esdu-05020-2005
http://www.avadocuments.com/doc/esdu-05020-2005

=I5, 05020

CH4[CH,],CH; HEXANE (n-HEXANE)

A= A1+BL-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

ESDU Copyright material. For current status contact ESDU.

T, =TT, T = temperature (K)

T, = 507.90K

A = 454, B = 3.21, C = -8.63, D = 9.63

T A T A t A t A

K mwW/m K K mwW/m K °c mW/m K °Cc mwW/m K
170 (165.) 320 109.9 -100 (164.) 50 108.8
180 (161.) 330 106.6 -90 159.7 60 105.6
190 157.0 340 103.4 -80 155.8 70 102.4
200 153.1 350 100.2 -70 151.9 80 99.3
210 149.3 360 97.2 -60 148.1 90 96.2
220 145.5 370 94.2 -50 144.3 100 93.3
230 141.7 380 91.3 -40 1405 110 90.4
240 138.0 390 88.5 -30 136.8 120 87.6
250 134.3 400 85.7 -20 1331 130 84.9
260 130.7 410 83.1 -10 1295 140 82.3
270 127.1 420 80.6 0 125.9 150 79.8
280 1235 430 78. 10 122.4 160 77.
290 120.0 440 76. 20 118.9 170 75.
300 116.6 450 74. 30 1155 180 73.
310 113.2 460 72. 40 112.1 190 71.

HERNQVIST, E. Ark. Mat. Astron. Fys., Val. 8, No. 33, pp. 1-9, 1913.

SMITH, J.ED. Ind. Eng. Chem,, Vol. 22, No. 11, pp. 1246-1251, 1930.

SHIBA, H. Sci. Papers, Inst. Phys. Chem. Res. (Tokyo), Vol. 16, pp. 205-241, 1931.

SMITH, JED. Trans. Am. Soc. Mech. Eng., Vol. 58, pp. 719-725, 1936.

RIEDEL, L. Mitt. Kaltetech. Inst., Karlsruhe, No. 2, 1948.

FILIPPOV, L.P. Vestn. Mosk. Gos. Univ.,, Ser. Fiz-Mat. Est. Nauk., Vol. 9, No. 12,

pp. 45-48, 1954.
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An investigation of the thermal conductivity and other physicochemical
properties of certain organic liquids. (In Russian). Thesis, Leningrad
State University, Leningrad, USSR, 1954.

AIChEJ.,, Vol. 1, No. 3, pp. 275-288, 1955,

Zh. Tekhn. Fiz,, Vol. 29, No. 10, pp. 1277-1284, 1959.

Collect. Czech. Chem. Commun., Vol. 25, pp. 993-999, 1960.
Trudy Energ. Inst., AN. Azerb. SSR,, Vol. 15, pp. 84-102, 1962.

Izv. Wssh. Ucheb. Zaved., Neft. Gaz., Val. 6, No. 9, pp. 75-79, 1963.

Measurement of the conductivity of organic aliphatic liquids and gases
by a dynamic, absolute method. (In German). Ph.D. Thesis, Technische
Hochschule, Zurich, Switzerland, 1964.

Thermal conductivity of liquids. Ph.D. Thesis, University of Southern
Cdifornia (UCLA), Cdlifornia, USA, 1968. University Microfilms
No. 68-13581, Ann Arbor, Michigan, 1968.

Izv. Wssh. Ucheb. Zaved., Neft. Gaz., Vol. 11, No. 3, p. 68, 1968.

Inzh. Fiz. Zh., Vol. 18, No. 1, pp. 82-89, 1970.

Teplofiz. Svoistva Zhidk., Mater. Vses. Teplofiz. Konf. 3rd, Svoistvam
Veshch. Vys. Temp., pp. 88-91, 1970.

Wiss. Z. Tech. Hochschule, Magdeburg, Vol. 14, No. 8, pp. 869-871,
1970.

Trudy Kazan Khim. Tekhnol. In.-ta, Vol. 47, pp. 22-28, 1971.

Teplo-Massoperenos, Dokl. Vses. Soveshch. 4th, Vol. 7, pp. 468-472,
1972.

Int. J. Heat Mass Trans., Vol. 15, pp. 360-366, 1972.

Inzh. Fiz. Zh., Vol. 26, No. 2, pp. 204-207, 1974.
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Fluid Mech., Sov. Res., Val. 3, No. 4, pp. 114-118, 1974.

Thermal conductivity of binary liquid mixtures. Ph.D. Thesis,
University of Southern California (UCLA), Cadlifornia, USA, 1974.
University Microfilms No. 74-21, A95, Ann Arbor, Michigan, 1974.

Inzh. Fiz. Zh., Vol. 38, No. 4, pp. 644-650, 1980.

Proc. 1st Japan. Symp. Thermophys. Props., p. 75, 1980.

Int. J. Thermophys., Val. 3, No. 2, pp. 101-116, 1982.
Ber. Bunsenges. Phys. Chem., Vol. 88, No. 1, pp. 32-36, 1984.

Ph.D. Thesis, Nationa Institute for Chemical Engineering Research,
Council for Scientific and Industrial Research (CSIR), Pretoria, South
Africa, 1985.

Zh. Fiz. Khim,, Vol. 60, No. 9, pp. 2176-2179, 1986. (Eng. Trans.: Russ.
J. Phys. Chem., pp. 1304-1306.)

Int. J. Thermophys., Vol. 8, No. 6, pp. 663-670, 1987.

Int. J. Thermophys., Vol. 23, No. 2, pp. 337-356, 2002.
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(CHZ),CH[CH,],CH;  2-METHYLPENTANE (ISOHEXANE)

A= AL+BL-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

T, =TT, T = temperature (K)
T. = 497.85K

c

A=419 B=321], C=-863 D =963

ESDU Copyright material. For current status contact ESDU.

T A T A t A t A
K mwW/m K K mwW/m K °c mW/m K °c mW/m K
110 (174.) 290 108.9 -160 (173) 20 107.9
120 (170.) 300 105.7 -150 (169.) 30 104.7
130 (166.) 310 102.5 -140 (165.) 40 1015
140 (162.) 320 99.4 -130 (161.) 50 98.5
150 (158.) 330 96.4 -120 (157.) 60 95.4
160 (155.) 340 934 -110 (153)) 70 92.5
170 (151.) 350 90.5 -100 (150.) 80 89.6
180 (147.) 360 87.7 -90 (146 9 86.8
190 (144.) 370 84.9 -80 (142) 100 84.1
200 (140.) 380 82.2 -70 (139) 110 81.4
210 (136.) 390 79.7 -60 (135.) 120 78.9
220 (133) 400 77.2 -50 (132.) 130 76.4
230 (129.) 410 74.8 -40 (128.) 140 74.1
240 (126.) 420 72.5 -30 (125.) 150 71.8
250 (122) 430 70.3 -20 121.2 160 69.7
260 118.8 440 68.3 -10 117.8 170 67.7
270 115.5 450 66.4 0 114.4 180 65.9
280 112.2 10 111.1

SA;'KIADIS, B.C. AIChEJ., Val. 1, No. 3, pp. 275-288, 1955.

COATES, J.

FILIPPOV, L.P. Zh. Fiz. Khim,, Vol. 58, No. 5, pp. 1068-1071, 1984. (Eng. Trans.: Russ.

LAUSHKINA, L.A. J. Phys. Chem., pp. 651-653.)

WATANABE, H. J. Chem. Eng. Data, Vol. 48, No. 1, pp. 124-136, 2003.
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CH4CH,CH(CH4)CH,CH, 3-METHYLPENTANE

A= AL+BA-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

T, =TT, T = temperature (K)
T. = 504.45K

A=419 B=321], C=-863 D =963

ESDU Copyright material. For current status contact ESDU.

T A T A t A t A
K mwW/m K K mwW/m K °Cc mwW/m K °c mW/m K

150 (159.) 310 103.8 -120 (158.) 40 102.8
160 (155.) 320 100.7 -110 (154.) 50 99.8
170 (152.) 330 97.7 -100 (151, 60 96.8
180 (148) 340 94.7 -90 (147. 70 93.8
190 (144) 350 91.8 -80 (143) 80 90.9
200 (141)) 360 89.0 -70 (140)) 90 88.1
210 (137, 370 86.2 -60 (136.) 100 85.4
220 (134)) 380 (83.6) -50 (133) 110 (82.7)
230 (130)) 390 (81.0) -40 (129)) 120 (80.2)
240 (127)) 400 (78.5) -30 (126.) 130 (77.7)
250 (123) 410 (76.) -20 (122) 140 (75.)
260 (120.) 420 (74.) -10 (119) 150 (73)
270 (117) 430 (72) 0 115.6 160 (71)
280 113.4 440 (69.) 10 112.3 170 (69.)
290 110.1 450 (68.) 20 109.1 180 (67.)
300 106.9 30 105.9

SAKIADIS, B.C. AIChEJ., Vol. 1, No. 3, pp. 275-288, 1955.

COATES, J.

FILIPPOV, L.P. Zh. Fiz. Khim,, Vol. 58, No. 5, pp. 1068-1071, 1984. (Eng. Trans.: Russ.

LAUSHKINA, L.A. J. Phys. Chem., pp. 651-653.)

WATANABE, H. J. Chem. Eng. Data, Vol. 48, No. 1, pp. 124-136, 2003.
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(CHZ);CCH,CH;  22-DIMETHYLBUTANE (NEOHEXANE)

A= AL+BL-T)Y3+c@-T)?2+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

ESDU Copyright material. For current status contact ESDU.

T = T/TC, T = temperature (K)

T, = 489.35K

A=377 B=321, C=-863 D =963

T A T A t A t A
K mwW/m K K mwW/m K °c mwW/m K °Cc mwW/m K

170 (135.) 310 90.7 -100 (134.) 40 89.8
180 (131) 320 (87.9) -90 (130.) 50 (87.1)
190 (128.) 330 (85.2) -80 (127.) 60 (84.3)
200 (125) 340 (82.5) -70 (124.) 70 (81.7)
210 (121) 350 (79.9) -60 (120, 80 (79.1)
220 (118) 360 (77.3) -50 (117) 90 (76.5)
230 (115) 370 (74.9) -40 (114) 100 (74.1)
240 (112)) 380 (72) -30 (110.8) 110 (72.)
250 (108.7) 390 (70, -20 (107.7) 120 (69.)
260 105.6 400 (68, -10 104.6 130 (67.)
270 102.5 410 (66.) 0 101.5 140 (65.)
280 99.5 420 (64.) 10 98.5 150 (63)
290 96.5 430 (62.) 20 95.6 160 (61))
300 93.6 440 (60.) 30 92.7 170 (60.)

SAKIADIS, B.C. AIChEJ., Vol. 1, No. 3, pp. 275-288, 1955.

COATES, J.

WATANABE, H. J. Chem. Eng. Data, Vol. 48, No. 1, pp. 124-136, 2003.
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(CHZ),CHCH(CH,),

2,3-DIMETHYLBUTANE (DIISOPROPYL)

A= AL+BL-T)Y3+c@-T)22+DA-T)

where

A = thermal conductivity at saturation pressure (mW/m K)

T = T/TC, T = temperature (K)
T, = 500.25K
2 A =399 B =321,
2
s T A T
g K mW/m K K
8
@ 140 (155.) 300
5 150 (151.) 310
o 160 (148.) 320
3 170 (144.) 330
3 180 (140.) 340
5
- 190 (137.) 350
e 200 (134 360
g 210 (130.) 370
£ 220 (127)) 380
% 230 (123.4) 390
=
) 240 120.1 400
g 250 116.8 410
o 260 113.6 420
w 270 110.4 430
280 107.2 440
290 104.1 450
SAKIADIS, B.C.
COATES, J.

PARKINSON, W.J.

FILIPPOV, L.P.
LAUSHKINA, L

WATANABE, H.
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A

C = -863,

D = 9.63

A t A t A
mwW/m K °Cc mW/m K °c mwW/m K

101.1 -130 (154.) 30 100.1
98.1 -120 (150.) 40 97.1
95.1 -110 (146.) 50 94.2
92.2 -100 (143) 60 91.3
89.4 -90 (139)) 70 88.5
86.6 -80 (136.) 80 85.8
84.0 -70 (132)) 90 83.1
81.3 -60 (129.) 100 80.5
78.8 -50 (125.7) 110 78.0
76.3 -40 (122.3) 120 75.6
73.9 -30 119.0 130 73.2
717 -20 115.8 140 71.0
69.5 -10 112.6 150 68.8
67.4 0 109.4 160 66.8
65. 10 106.2 170 65.

(64.) 20 103.2 180 (63)

AIChEJ., Vol. 1, No. 3, pp. 275-288, 1955.

Thermal conductivity of binary liquid mixtures. Ph.D. Thesis,
University of Southern Cdifornia (UCLA), California, USA, 1974,
University Microfilms No. 74-21, A95, Ann Arbor, Michigan, 1974.

Zh. Fiz. Khim,, Vol. 58, No. 5, pp. 1068-1071, 1984. (Eng. Trans.: Russ.
J. Phys. Chem., pp. 651-653.)

J. Chem. Eng. Data, Vol. 48, No. 1, pp. 124-136, 2003.
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CH4[CH,]:CH; HEPTANE (n-HEPTANE)

A= AL+BL-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

ESDU Copyright material. For current status contact ESDU.

T, =TT, T = temperature (K)

T, = 540.15K

A = 46.0, B = 3.00, C = -7.99, D = 899

T A T A t A t A

K mwW/m K K mwW/m K °Cc mwW/m K °Cc mwW/m K
180 (162.) 340 108.7 -90 160.7 70 107.8
190 158.2 350 105.8 -80 157.1 80 104.9
200 154.7 360 102.9 -70 153.6 90 102.0
210 151.2 370 100.0 -60 150.1 100 99.1
220 147.7 380 97.2 -50 146.6 110 96.3
230 144.2 390 94.5 -40 143.2 120 93.6
240 140.8 400 91.8 -30 139.8 130 91.0
250 137.4 410 89.2 -20 136.4 140 88.4
260 134.1 420 86.7 -10 133.1 150 85.9
270 130.8 430 84.2 0 129.8 160 83.5
280 1275 440 81.9 10 126.5 170 81.1
290 124.3 450 79.6 20 123.3 180 78.9
300 121.1 460 77.4 30 120.1 190 76.7
310 117.9 470 75.3 40 116.9 200 74.7
320 114.8 480 73. 50 113.9 210 73.
330 111.8 490 72. 60 110.8 220 71.

HERNQVIST, E. Ark. Mat. Astron. Fys., Vol. 8, No. 33, pp. 1-9, 1913.

SMITH, JED. Trans. Am. Soc. Mech. Eng., Vol. 58, pp. 719-725, 1936.

RIEDEL, L. Mitt. Kaltetech. Inst., Karlsruhe, No. 2, 1948.

FILIPPOV, L.P. Vestn. Mosk. Gos. Univ.,, Ser. Fiz-Mat. Est. Nauk., Vol. 9, No. 12,

pp. 45-48, 1954.
SKRYNNIKOVA, GM. An investigation of the thermal conductivity and other physicochemical

properties of certain organic liquids. (In Russian). Thesis, Leningrad
State University, Leningrad, USSR, 1954.
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Azerb. Neft. Khoz., Vol. 42, No. 4, pp. 41-42, 1963.
Izv. Wssh. Ucheb. Zaved., Neft. Gaz., Vol. 6, No. 9, pp. 75-79, 1963.

Measurement of the conductivity of organic aiphatic liquids and gases
by a dynamic, absolute method. (In German). Ph.D. Thesis, Technische
Hochschule, Zurich, Switzerland, 1964.

Ukr. Fiz. Zh., Vol. 12, No. 1, pp. 34-38, 1967.

Thermal conductivity of liquids. Ph.D. Thesis, University of Southern
Cdifornia (UCLA), California, USA, 1968. University Microfilms
No. 68-13581, Ann Arbor, Michigan, 1968.

Fluid thermal conductivity determination by the transient line source
method. Ph.D. Thesis, Department of Chemical Engineering, Imperial
College, University of London, London, UK, 1968.

Izv. Wssh. Ucheb. Zaved., Neft. Gaz., Vol. 11, No. 12, pp. 59-64, 1968.
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(CHZ),CH[CH,],CH;  2-METHYLHEXANE (ISOHEPTANE)

A= AL+BL-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

T, =TT, T = temperature (K)
T. = 530.35K

c

A=423, B=300, C=-799, D =899

ESDU Copyright material. For current status contact ESDU.

T A T A t A t A
K mwW/m K K mwW/m K °C mwW/m K °C mwW/m K

150 (158.) 320 103.9 -120 (157.) 50 103.0
160 (154) 330 101.1 -110 (153) 60 100.2
170 (151) 340 98.3 -100 (150.) 70 97.4
180 (248.) 350 95.5 -90 (146.6) 80 94.7
190 (144.3) 360 92.8 -80 (143.3) 90 92.0
200 (141.0 370 90.2 -70 (140.0) 100 89.4
210 (137.8) 380 87.6 -60 (136.7) 110 86.8
220 (134.5) 390 85.1 -50 (133.5) 120 84.3
230 (131.3) 400 82.6 -40 (130.3) 130 81.9
240 (128.1) 410 80.3 -30 (127.1) 140 79.5
250 (125.0) 420 77.9 -20 124.0 150 77.2
260 121.8 430 75.7 -10 120.9 160 75.0
270 118.8 440 73.6 0 117.8 170 72.9
280 115.7 450 715 10 114.8 180 70.9
290 112.7 460 70. 20 111.8 190 69.
300 109.7 470 68. 30 108.8 200 67.
310 106.8 480 66. 40 105.9 210 65.

FILIPPOV, L.P. Zh. Fiz. Khim.,, Vol. 58, No. 5, pp. 1068-1071, 1984. (Eng. Trans.: Russ.

LAUSHKINA, L.A. J. Phys. Chem., pp. 651-653.)

NAGASAKA, Y. Proc. 6th Japan. Symp. Thermophys. Props., pp. 49-52, 1985.

KITA,Y.

NAGASHIMA, A.

WATANABE, H. J. Chem. Eng. Data, Vol. 48, No. 1, pp. 124-136, 2003.
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CH4CH,CH(CH)[CH,],CH,

A= AL1+BL-T)Y3+c@-T)22+DA-T)

where

3-METHYLHEXANE

A = thermal conductivity at saturation pressure (mW/m K)

T, =TT, T = temperature (K)
T, = 535.25K
g A =423 ~B=2300, C=-799
2
s T A T
g K mW/m K K
8
@ 100 (176.) 300
& 110 (172) 310
2 120 (169.) 320
3 130 (165.) 330
3 140 (162.) 340
5
= 150 (158.) 350
© 160 (155.) 360
g 170 (152.) 370
£ 180 (148.) 380
£ 190 (145.) 390
o
S
a 200 (142)) 400
g 210 (138.) 410
o 220 (135 420
= 230 (132.0) 430
240 (128.8) 440
250 (125.7) 450
260 122.6 460
270 1195 470
280 116.5 480
290 1135
WATANABE, H.
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D = 8.99
A t
mwW/m K °C
110.5 -170
107.6 -160
104.8 -150
101.9 -140
99.1 -130
(96.4) -120
(93.7) -110
(91.1) -100
(88.5) -90
(86.0) -80
(84) -70
(81) -60
(79) -50
(77) -40
(74)) -30
(72) -20
(70) -10
(68.) 0
(67.) 10
20

A
mwW/m K

(174))
(171)
(167))
(164
(161)

(157,
(154.)
(151.
(147.)
(144.)

(141)
(137))
(134.2)
(131.0)
(127.8)

(124.7)
121.6
118.6
1155
112.6

t
°c

30
40
50
60
70

80
90
100
110
120

130
140
150
160
170

180
190
200
210

mW/m K

109.6
106.7
103.9
101.0

98.3

(95.6)
(92.9)
(90.3)
(87.7)
(85.2)

(83)
(80.)
(78)
(76.)
(74.)

(72))
(70.)
(68.)
(66.)

J. Chem. Eng. Data, Vol. 48, No. 1, pp. 124-136, 2003.
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(CHZCH,),CH  3-ETHYLPENTANE (TRIETHYLMETHANE)

A= AL+BL-T)Y3+c@-T)22+DA-T)
where

A = thermal conductivity at saturation pressure (mW/m K)

T, =TT, T = temperature (K)
T. = 540.65K

A=423, B=300, C=-799, D =899

ESDU Copyright material. For current status contact ESDU.

T A T A t A t A
K mwW/m K K mwW/m K °C mwW/m K °C mwW/m K

150 (159.) 330 102.9 -120 (158.) 60 102.0
160 (155.) 340 100.1 -110 (154.) 70 99.2
170 (252) 350 97.4 -100 (151) 80 96.5
180 (249.) 360 94.7 -90 (248.) 90 93.8
190 (146.) 370 921 -80 (245.) 100 91.2
200 (242) 380 89.5 -70 (141) 110 88.7
210 (139.) 390 87.0 -60 (138.) 120 86.2
220 (136.) 400 84.5 -50 (134.9) 130 83.7
230 (132.7) 410 82.1 -40 (131.7) 140 814
240 (129.6) 420 79.8 -30 (128.6) 150 79.1
250 (126.5) 430 775 -20 (125.5) 160 76.8
260 (123.4) 440 75.4 -10 (122.4) 170 74.7
270 (120.3) 450 73.3 0 (119.9) 180 72.6
280 (117.3) 460 71.3 10 116.4 190 70.7
290 114.4 470 69.4 20 1134 200 68.8
300 1114 480 68. 30 110.5 210 67.
310 108.5 490 66. 40 107.6 220 65.
320 105.7 50 104.8

FILIPPOV, L.P. Zh. Fiz. Khim., Vol. 58, No. 5, pp. 1068-1071, 1984. (Eng. Trans.: Russ.

LAUSHKINA, L.A. J. Phys. Chem., pp. 651-653.)

WATANABE, H. J. Chem. Eng. Data, Vol. 48, No. 1, pp. 124-136, 2003.
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