ESDU Copyright material. For current status contact ESDU.

pr ight E

: 93008
=HS o

ES DU
Thermal conductivity of liquids:
Aliphatic alcohols
Endorsed by
The Ingtitution of Chemical Engineers Documents
_. The Institution of Mechanical Engineers Document Sharing Hub

d dby S arkit d I semh ESD! Licensee=/, User=,
tw rking permitted withou! I e frol Not for Resale,

FuII document details: ESDU 93008 1993


http://www.avadocuments.com/doc/esdu-93008-1993
http://www.avadocuments.com/doc/esdu-93008-1993

=41 93008

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unpublished, and are invariably supported by original work of ESDU staff engineers or consultants.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.

THE PREPARATION OF THISDATA ITEM

8 The work on this particular Data Item was monitored and guided by the Physical Data and Reaction Kinetics Committee,
o which first met in 1966 and now has the following membership:
3]
= Chairman
S Dr D.T. Jamieson — Independent
5
E Vice-Chairman
2 Mr C.F. Beaton — Independent
2
é Members .
= Dr D. Ambrose — Independent
= Dr E. Brunner? — BASF AG, Ludwigshafen, Germany
E; Dr M.W. Chase’ — National Institute of Standards & Technology, Gaithersburgh, USA
EJ Dr J.R. Downey" — Dow Chemical, Midland, USA
g Dr B. Edmonds — Infochem Computer ServicesLtd, London, UK
= Dr G Hobson — Imperial Chemical Industries plc, Petrochemicals & Plastics Division,
= Wilton, UK
2 Dr A.E. Humphreys — British Gas plc, Loughborough, UK
8 Mr S.R. Knight — Stone & Webster Engineering Ltd, Milton Keynes, UK
8 Dr K.N. Marsh' — Thermodynamics Research Center, Texas A & M University System,
o USA

Mr JT.R. Watson — National Engineering Laboratory, East Kilbride, UK.

Emeritus Member.

T Corresponding Member.

The technical work involved in the assessment of the available information and the construction and subsequent devel opment
of the Data Item was undertaken (under contract to ESDU) by

Dr D.T. Jamieson — Independent.

The person with overall responsibility for the work in this subject areais Mr S.J. Pugh, Head of Thermofluids Group.
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THERMAL CONDUCTIVITY OF LIQUIDS: ALIPHATIC ALCOHOLS
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Data sheets for each of theliquidsaregiven in the following order:-

Formula Name
C,to C3ALKANOLS
1. CH30H M ethanol
2. CH3CH,0OH Ethanal
3. CH3[CH,],0OH Propan-1-ol
4. (CH3),CHOH Propan-2-ol
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Alternative Name(s)

Methyl alcohol 7

Carbinol

Hydroxymethane

Ethyl alcohol 11

Methyl carbinol

Hydroxyethane

1-Propanal 15

n-Propanol

Propanol

Propyl alcohol

n-Propyl alcohol

Ethyl carbinol

1-Hydroxypropane

2-Propanol 18

| sopropanol

| sopropy! alcohol

sec-Propyl alcohol

1-Methylethyl alcohol

Dimethyl carbinol

2-Hydroxypropane
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Formula Name

BUTANOLS

5. CH3[CH,]3;0H Butan-1-ol

6. CH3CH(OH)CH,CH3 Butan-2-ol

7. (CH3),CHCH,OH 2-Methylpropan-1-ol

8. (CH3)3COH 2-Methylpropan-2-ol

PENTANOLS

9. CH3[CH,]4,OH Pentan-1-ol
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10. CH3CH(OH)[CH,],CH3 Pentan-2-ol
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Alternative Name(s)

1-Butanol 20
n-Butanol

Butanol

Butyl alcohal

n-Butyl alcohol

Propyl carbinaol

1-Hydroxybutane

2-Butanol 23
sec-Butyl alcohol

1-Methylpropy! alcohol

Methyl ethyl carbinol

2-Hydroxybutane

2-Methyl-1-propanol 25
| sobutanol

| sobutyl alcohol

2-Methylpropyl alcohol

| sopropy! carbinol

1-Methylethyl carbinol
2-Methyl-1-hydroxypropane
2-Methyl-2-propanol 27
tert-Butanol

tert-Butyl alcohol

1,1-Dimethylethyl alcohol

Trimethyl carbinol

2-Methyl-2-hydr oxypropane

1-Pentanol 28
n-Pentanol

Pentanol

Pentyl alcohol

Amyl alcohol

n-Pentyl alcohol

n-Amyl alcohol

Butyl carbinol

1-Hydroxypentane

2-Pentanol 30
(RS)-Pentan-2-al

(RS)-2-Pentanol

dI-Pentan-2-ol

dl-2-Pentanal

sec-act-Pentyl alcohol

sec-act-Amyl alcohol

1-Methylbutyl alcohol

Methyl propyl carbinol

2-Hydroxypentane
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Formula Name

11. CH3CH,CH(OH)CH,CH4 Pentan-3-ol

12. CH3CH,CH(CH3)CH,0H 2-Methylbutan-1-ol

13. (CH3),CH[CH,],OH 3-Methylbutan-1-ol

14. (CH2),C(OH)CH ,CH3 2-Methylbutan-2-ol

15. CH3CH(OH)CH(CH3), 3-Methylbutan-2-ol

16. (CH3)3CCH,0H 2,2-Dimethylpropan-1-ol

ESDU Copyright material. For current status contact ESDU.

HEXANOLS

17. CH3[CH,]sOH Hexan-1-ol
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Alternative Name(s)

3-Pentanol 31
sec-Pentyl alcohol

sec-Amyl alcohol

1-Ethylpropyl alcohol

Diethyl carbinol

3-Hydroxypentane

2-Methyl-1-butanol 32
pri-act-Pentyl alcohol

pri-act-Amyl alcohol

2-Methylbutyl alcohol

sec-Butyl carbinol

1-Methylpropyl carbinol
2-Methyl-1-hydroxybutane
3-Methyl-1-butanol 33
I sopentyl alcohol

I soamyl alcohol

3-Methylbutyl alcohol

I sobutyl carbinol

2-Methylpropyl carbinol
3-Methyl-1-hydroxybutane
2-Methyl-2-butanol 35
tert-Pentyl alcohol

tert-Amyl alcohol

1,1-Dimethylpropyl alcohol

Dimethyl ethyl carbinol
2-Methyl-2-hydroxybutane
3-Methyl-2-butanol 36
1,2-Dimethylpropyl alcohol

Methyl isopropyl carbinol

Methyl 1-methylethyl carbinol
3-Methyl-2-hydr oxybutane
2,2-Dimethyl-1-propanol 37
Neopenty! alcohol

2,2-Dimethylpr opyl alcohol

tert-Butyl carbinol

1,1-Dimethylethyl carbinol
2,2-Dimethyl-1-hydr oxypropane

1-Hexanol 38
n-Hexanol

Hexanol

Hexyl alcohol

n-Hexyl alcohol

Caproyl alcohol

Pentyl carbinol

Amyl carbinol

1-Hydroxyhexane
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Formula Name Alternative Name(s)
18. CH3CH(OH)[CH,]3CH3 Hexan-2-ol 2-Hexanol 40

19. CH4CH,CH(OH)[CH,],CH3

20. CH3[CH,],CH(CH3)CH,0OH

21. CH3CH ,CH(CH2)[CH,],OH

22. (CHg),CH[CH,];0H

23. (CH3),C(OH)[CH,],CH3

24. CH3CH(OH)CH(CH3)CH,CH,

25. CH3CH(OH)CH,CH(CH3),

ESDU Copyright material. For current status contact ESDU.

26. (CH3),CHCH(OH)CH,CH,

27. CH3CH,C(CH3)(OH)CH,CH,

28. (CH4CH,),CHCH,0H
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sec-Hexyl alcohol
1-Methylpentyl alcohol
Methyl butyl carbinol
Butyl methyl carbinol
2-Hydroxyhexane

Hexan-3-ol 3-Hexanol 41 -
1-Ethylbutyl alcohol
Ethyl propyl carbinol
3-Hydroxyhexane
2-Methylpentan-1-ol 2-Methyl-1-pentanol 42
2-Methylpentyl alcohol
1-Methylbutyl carbinol
2-Methyl-1-hydroxypentane
3-Methylpentan-1-ol 3-Methyl-1-pentanol 43
3-Methylpentyl alcohol
2-Methylbutyl carbinal
3-Methyl-1-hydroxypentane
4-M ethylpentan-1-ol 4-M ethyl-1-pentanol 44
4-M ethylpentyl alcohol
3-Methylbutyl carbinol
4-M ethyl-1-hydr oxypentane
2-Methylpentan-2-ol 2-Methyl-2-pentanol 45
1,1-Dimethylbutyl alcohol
Dimethyl propyl carbinol
2-Methyl-2-hydr oxypentane
3-Methylpentan-2-ol 3-Methyl-2-pentanol 46
1,2-Dimethylbutyl alcohol
Methyl sec-butyl carbinol
Methyl 1-methylpropy! carbinol
3-Methyl-2-hydr oxypentane
4-M ethylpentan-2-ol 4-M ethyl-2-pentanol 47
1,3-Dimethylbutyl alcohol
Methyl isobutyl carbinol
Methyl 2-methylpropyl carbinaol
4-M ethyl-2-hydr oxypentane
2-Methylpentan-3-ol 2-Methyl-3-pentanol 48
1-Ethyl-2-methylpropy! alcohol
Ethyl isopropyl carbinaol
Ethyl 1-methylethyl carbinol
2-Methyl-3-hydroxypentane
3-Methylpentan-3-ol 3-Methyl-3-pentanol 49
tert-Hexyl alcohol
1-Methyl-1-ethylpropyl alcohol
Methyl diethyl carbinol
3-Methyl-3-hydroxypentane
2-Ethylbutan-1-ol 2-Ethyl-1-butanol 50
2-Ethylbutyl alcohol
1-Ethylpropyl carbinol
2-Ethyl-1-hydr oxybutane
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Formula Name Alternative Name(s)

29. CH3CH,C(CH3),CH,0OH 2,2-Dimethylbutan-1-ol 2,2-Dimethyl-1-butanol 51
2,2-Dimethylbutyl alcohol
1,1-Dimethylpropyl carbinol
2,2-Dimethyl-1-hydr oxybutane

30. CH3CH(CH3)CH(CH3)CH,0H 2,3-Dimethylbutan-1-ol 2,3-Dimethyl-1-butanol 52

31

32.

ESDU Copyright material. For current status contact ESDU.

3

o1

36

37

3

[e¢]

33.

(CH3)3C[CH,],OH

(CH3),C(OH)CH(CH3),

CH3CH(OH)C(CH3)3

HEPTANOLS

. CH[CH,]4OH

. CH3CH(OH)[CH,],CH3

. CH3CH,CH(OH)[CH,]3CH3

. CH3[CH5],CH(OH)[CH,],CH3

. (CH3),C(OH)[CH,]5CH3
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3,3-Dimethylbutan-1-ol

2,3-Dimethylbutan-2-ol

3,3-Dimethylbutan-2-ol

Heptan-1-ol

Heptan-2-ol

Heptan-3-ol

Heptan-4-ol

2-M ethylhexan-2-ol

\Y
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2,3-Dimethylbutyl alcohal
1,2-Dimethylpropyl carbinol
2,3-Dimethyl-1-hydr oxybutane
3,3-Dimethyl-1-butanol 53
3,3-Dimethylbutyl alcohol
2,2-Dimethylpropyl carbinol
3,3-Dimethyl-1-hydr oxybutane
2,3-Dimethyl-2-butanol 54
1,1,2-Trimethylpropyl alcohol

Dimethyl isopropyl carbinal

Dimethyl 1-methylethyl carbinol
2,3-Dimethyl-2-hydr oxybutane
3,3-Dimethyl-2-butanol 55
1,2,2-Trimethylpropyl alcohol

Methyl tert-butyl carbinol

Methyl 1,1-dimethylethyl carbinol
3,3-Dimethyl-2-hydr oxybutane

1-Heptanal 56
n-Heptanol

Heptanol

Heptyl alcohol

n-Heptyl alcohol

Oenanthic alcohol

Enanthic alcohol

Hexyl carbinol

Caproyl carbinol

1-Hydroxyheptane

2-Heptanol 58
sec-Hepty! alcohal

1-Methylhexyl alcohol

Methyl pentyl carbinol

2-Hydroxyheptane

3-Heptanol 59
1-Ethylpentyl alcohol

Ethyl butyl carbinol

3-Hydroxyheptane

4-Heptanol 60
1-Propylbutyl alcohol

Dipropyl carbinol

4-Hydroxyheptane

2-Methyl-2-hexanal 61
1,1-Dimethylpentyl alcohol

Dimethyl butyl carbinol
2-Methyl-2-hydroxyhexane
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Formula Name

39. (CH3),CHCH(OH)CH(CH3), 2,4-Dimethylpentan-3-ol

OCTANOLS

40. CH4[CH,],0H Octan-1-ol

41. CHZCH(OH)[CH,]CHg Octan-2-ol

42. CH3[CH,]3CH(CH,CHZ)CH,0H  2-Ethylhexan-1-ol

ESDU Copyright material. For current status contact ESDU.

NONANOLS

44. CH4[CH5]gOH Nonan-1-ol

....... Vi
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Alternative Name(s)

2,4-Dimethyl-3-pentanol 62
1-1sopropyl-2-methylpropy! alcohol
1-(1-Methylethyl)-2-methylpropyl alcohol
Diisopropyl carbinol

Bis(1-methylethyl) carbinol
2,4-Dimethyl-3-hydr oxypentane

1-Octanol 63
n-Octanol

Octanal

Octyl alcohol

n-Octyl alcohol

Caprylyl alcohal

Caprylic alcohol

Heptyl carbinol

1-Hydroxyoctane

2-Octanol 65
sec-Octyl alcohol

1-Methylheptyl alcohol

Methyl hexyl carbinol

2-Hydroxyoctane

2-Ethyl-1-hexanal 66
2-Ethylhexyl alcohol

1-Ethylpentyl carbinol

2-Ethyl-1-hydr oxyhexane

43. (CH3),CHCH,CH(CH,CH3)CH,0OH 4-Methyl-2-ethylpentan-1-ol 4-M ethyl-2-ethyl-1-pentanol 67

2-Ethylisohexanol
2-Ethyl-4-methylpentan-1-ol
2-Ethyl-4-methyl-1-pentanol
2-Ethyl-4-methylpentyl alcohol
2-Ethylisohexyl alcohol
1-Ethylisopentyl carbinol
1-Ethyl-3-methylbutyl carbinol
2-Ethyl-4-methyl-1-hydr oxypentane

1-Nonanaol 68
n-Nonanol

Nonanol

Nonyl alcohal

n-Nonyl alcohol

Octyl carbinol

Caprylyl carbinol

1-Hydroxynonane
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Formula Name

45. (CH23),CHCH ,CH(OH)CH,CH(CH3),2,6-Dimethylheptan-4-ol

ClO to Cl4 ALKANOLS
46. CH3[CH,]qOH Decan-1-ol
)
(@)
(%)
w
4+
O
3
S
It 47. CH4[CH5]10OH Undecan-1-ol
2
©
4+
(%]
o+
c
o
5
(&)
S
[
©
5 48. CH3[CH,],,OH Dodecan-1-ol
©
1S
4+
49
.20
=
Q.
o
O
2
(@)
ok
49. CH4[CH5];1,0H Tridecan-1-ol
50. CH3[CH]130H Tetradecan-1-ol
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Alter native Name(s)

2,6-Dimethyl-4-heptanol 70
1-1sobutyl-3-methylbutyl alcohol

1-(2-M ethylpropyl)-3-methylbutyl alcohol
Diisobutyl carbinol

Bis(2-methylpropyl) carbinol
2,6-Dimethyl-4-hydroxyheptane

1-Decanal 71
n-Decanol

Decanal

Decyl alcohal

n-Decyl alcohol

Capryl alcohol

Capric alcohol

Nonyl carbinol

1-Hydroxydecane

1-Undecanol 73
n-Undecanol

Undecanol

Undecy! alcohol

n-Undecyl alcohal

Hendecyl alcohal

Decyl carbinol

Capryl carbinal

1-Hydroxyundecane

1-Dodecanol 74
n-Dodecanol

Dodecanol

Dodecyl alcohol

n-Dodecy! alcohol

Lauryl alcohol

Undecy! carbinol

Hendecyl carbinol

1-Hydroxydodecane

1-Tridecanal 75
n-Tridecanol

Tridecanol

Tridecyl alcohol

n-Tridecyl alcohol

Dodecyl carbinol

Lauryl carbinol

1-Hydroxytridecane

1-Tetradecanol 76
n-Tetradecanol

Tetradecanol

Tetradecyl alcohol

n-Tetradecyl alcohol

Myristyl alcohol

Myristic alcohol

Tridecyl carbinol

1-Hydroxytetradecane
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Formula Name

C15t0 CoALKANOLS

51. CH3[CH5]140H Pentadecan-1-ol

52. CH3[CH5]150H Hexadecan-1-ol

53. CH3[CH5]1gOH Heptadecan-1-ol

54. CH3[CH5],70H Octadecan-1-ol

ESDU Copyright material. For current status contact ESDU.

55. CH3[CH5]1g0OH Nonadecan-1-ol

viii
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Alter native Name(s)

1-Pentadecanal 77
n-Pentadecanol

Pentadecanol

Pentadecyl! alcohol

n-Pentadecyl alcohol

Tetradecyl carbinol

Myristyl carbinol

1-Hydroxypentadecane

1-Hexadecanol 78
n-Hexadecanol

Hexadecanol

Hexadecy! alcohol

n-Hexadecyl alcohol

Cetyl alcohal

n-Cetyl alcohol

Pentadecyl carbinol

1-Hydroxyhexadecane

1-Heptadecanol 79
n-Heptadecanol

Heptadecanol

Heptadecy! alcohol

n-Heptadecyl alcohol

Hexadecy! carbinol

Cetyl carbinol

1-Hydroxyheptadecane

1-Octadecanol 80
n-Octadecanol

Octadecanol

Octadecyl alcohol

n-Octadecyl alcohal

Searyl alcohol

Heptadecyl carbinol

1-Hydroxyoctadecane

1-Nonadecanol 81
n-Nonadecanol

Nonadecanol

Nonadecy! alcohol

n-Nonadecy! alcohol

Octadecyl carbinol

Searyl carbinol

1-Hydroxynonadecane
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Formula

56. CH3[CH,];gOH

ESDU Copyright material. For current status contact ESDU.

Copyright Engineering Sciences Data Unit
Provided by IHS Markit under license with ESDU
No reproduction or networking permitted without license from IHS

Full document details: ESDU 93008 1993

Name

Eicosan-1-ol
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Alter native Name(s)

1-Eicosanol 82
n-Eicosanol
Eicosanal

| cosan-1-ol
1-1cosanol
n-lcosanol

Eicosyl alcohol
n-Eicosyl alcohol

I cosyl alcohol
n-1cosyl alcohol
Arachidyl alcohol
Arachidic alcohol
Arachic alcohol
Nonadecyl! carbinol
1-Hydroxyeicosane
1-Hydroxyicosane
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THERMAL CONDUCTIVITY OF LIQUIDS: ALIPHATIC ALCOHOLS

1 INTRODUCTION

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

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. '
2. 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) mwW/m K
A’ constant for each liquid in Equation (4.1) mwW/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) -

ESDU Copyright material. For current status contact ESDU.

p pressure N/m?(Pa)
T kelvin temperature K
t Celsiustemperature, T —273.15 °oC
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,..

|ssued March 1993 - 82 pages Documents
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3. CONVERSION FACTORS

1 mW/m K = 0.8598 x 10 3 kca/mheC"

= 2.3885x 10° ca/lcms°C’

= 05778 x 103 Chu/ft hoC

= 0.5778 x 103 Btu/ft hoF

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

= 14.5038 |bf/in?

= 1.0197 kgf/cm2

= 0.9869 atm

= 750.062 mmHg.

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

4. THERMAL CONDUCTIVITY
4.1 Thermal Conductivity at Saturation Pressure

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

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

For theliquids considered in this|tem abetter representation of the datais obtained, over awidetemperature
range, from the modified equation which was used in some earlier ESDU ltems:

»o= AML+B(1-T)P). (4.1)

Therangeof applicability of Equation (4.1) islimited for most compounds; recent datafrom several sources
show that there may be marked deviations in the regions of the triple point and the critical point from
extrapolations of Equation (4.1) fitted in the intermediate region.

ESDU Copyright material. For current status contact ESDU.

For the liquids considered in this Item agood representation of the data’ between the melting temperature
and T, = 0.9 is obtained from the equation:

o= AL+ BA-T) P +ca-T)*+ D -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 therma 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.

The critical temperatures for these compounds have been taken from ESDU 88005, 88012 (References 8
and 9). Inthisltem, thecritical temperatures should be regarded as correlating parameters only and should
not be taken as a source of accurate values.

" Experimental data at temperatures below the normal boiling temperature, t,, areoften 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.
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The derived values of 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 asindividual compounds but also as membersof their chemical series. This
method of correlating data for a series of compounds has been described in References 5 and 6. For the
akanolsinthisltem, it wasfound that B, C and D could beheld constant”. Correlated valuesof the constants
A, B, C and D were used to estimate constantsfor liquidsfor which no experimental dataexist. 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.

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) isto increase the thermal conductivity by approximately 1 per cent and, for
most practical purposes, val 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 substanceis 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:

Ag/h=1+02px 107, (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? (=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.

ESDU Copyright material. For current status contact ESDU.

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

The experimental datafrom the most reliable individual sources have arepeatability of about £1 per cent
although differences in technique used by different workers (and possibly aso 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 correlation 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 awhole number. Where whole numbers are given the uncertainty increasesto +10 per cent.

Somefluidshave poor thermal stability coupledwith ahighcritical temperature. Valueshave been tabulated
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 > 573 K.

*

B=30C=-65D =54 :
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7. TABLES
TABLE 7.1 Congtantsfor Equation (4.2)
Compound T. A B C D Range of
Applicability
K mwW/m K °C
1. Methanal 51264  106.9 3.0 -6.5 54 -100 to 200
2. Ethanal 513.92 87.4 3.0 -6.5 5.4 -120 to 200
3. Propan-1-ol 536.78 79.8 3.0 -6.5 54 -130 to 220
4. Propan-2-ol 508.3 725 3.0 -6.5 5.4 -90 to 190
5. Butan-1-ol 563.05 76.8 3.0 -6.5 5.4 -90 to 240
2 6. Butan-2-ol 536.01 710 3.0 -6.5 54  -120 to 220
ek 7. 2-Methylpropan-1-ol 547.78 69.5 3.0 -6.5 5.4 -80 to 230
§ 8. 2-Methylpropan-2-ol 506.2 60.8 3.0 -6.5 54 20 to 190
c
§ 9. Pentan-1-ol 588.15 75.1 3.0 -6.5 54 -80 to 260
% 10. Pentan-2-ol 560. 69.8 3.0 -6.5 54 -70 to 240
E’w 11. Pentan-3-ol 553. 69.8 3.0 -6.5 54 -70 to 230
5 12. 2-Methylbutan-1-ol 577. 67.9 3.0 -6.5 54 -50 to 250
= 13. 3-Methylbutan-1-ol 579. 67.9 3.0 65 5.4 -50 to 260
g 14. 2-Methylbutan-2-ol 534. 60.5 3.0 -6.5 5.4 -10 to 220
- 15. 3-Methylbutan-2-ol 550. 61.9 3.0 -6.5 5.4 -50 to 230
.7:“ 16. 2,2-Dimethylpropan-1-ol 554. 62.4 3.0 -6.5 5.4 50 to 230
(O]
g 17. Hexan-1-ol 610.7 74.3 3.0 -6.5 5.4 -50 to 280
% 18. Hexan-2-ol 586.2 68.7 3.0 -6.5 54 -30 to 260
% 19. Hexan-3-ol 578. 68.7 3.0 -6.5 5.4 -30 to 260
g 20. 2-Methylpentan-1-ol 600. 67.1 3.0 -6.5 54 -30 to 270
2 21. 3-Methylpentan-1-ol 607. 67.1 3.0 -6.5 5.4 -30 to 280
7 22. 4-Methylpentan-1-ol 603.5 67.1 3.0 -6.5 54 -30 to 280
23. 2-Methylpentan-2-ol 559.5 60.0 3.0 -6.5 54 -100 to 240
24. 3-Methylpentan-2-ol 581. 61.4 3.0 -6.5 54 -30 to 260
25. 4-Methylpentan-2-ol 574.5 62.7 3.0 -6.5 5.4 -30 to 250
26. 2-Methylpentan-3-ol 567. 61.4 3.0 -6.5 54 -30 to 250
27. 3-Methylpentan-3-ol 563. 60.5 3.0 -6.5 54 -30 to 240
28. 2-Ethylbutan-1-ol 599. 67.1 3.0 -6.5 5.4 -120 to 270
29. 2,2-Dimethylbutan-1-ol 588. 61.6 3.0 -6.5 5.4 -20 to 260
30. 2,3-Dimethylbutan-1-ol 599. 61.6 3.0 -6.5 5.4 -30 to 270
31. 3,3-Dimethylbutan-1-ol 595. 61.6 3.0 -6.5 5.4 -30 to 270
32. 2,3-Dimethylbutan-2-ol 550. 59.7 3.0 -6.5 54 -10 to 240
33. 3,3-Dimethylbutan-2-ol 562. 56.5 3.0 -6.5 5.4 0 to 240
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TABLE 7.1 Congtantsfor Equation (4.2)
Compound T. A B C D Range of
Applicability
K mwW/m K °C
34. Heptan-1-ol 632.5 74.0 3.0 -6.5 5.4 -40 to 300
35. Heptan-2-ol 607. 68.4 3.0 -6.5 5.4 -30 to 280
36. Heptan-3-ol 604. 68.4 3.0 -6.5 5.4 -70 to 280
37. Heptan-4-ol 602. 68.4 3.0 -6.5 5.4 -40 to 280
38. 2-Methylhexan-2-ol 584. 59.5 3.0 -6.5 5.4 -30 to 260
39. 2,4-Dimethylpentan-3-ol 583. 60.5 3.0 -6.5 5.4 -10 to 260
E 40. Octan-1-ol 652.5 74.2 3.0 -6.5 5.4 -20 to 320
% 41. Octan-2-ol 638. 68.4 3.0 -6.5 5.4 -30 to 310
8 42. 2-Ethylhexan-1-ol 641. 66.8 3.0 -6.5 5.4 -70 to 310
S 43. 4-Methyl-2-ethylpentan-1-ol ~ 633. 61.4 3.0 -6.5 5.4 -30 to 300
(S]
E 44. Nonan-1-0l 6715 745 3.0 65 54  -10 to 340
2 45. 2,6-Dimethylheptan-4-ol 630. 61.1 3.0 -6.5 5.4 -30 to 300
C
(O]
3 46. Decan-1-0l 689. 75.3 3.0 -6.5 5.4 10 to 360
5 47. Undecan-1-ol 705. 76.3 3.0 -6.5 5.4 10 to 370
- 48. Dodecan-1-ol 720. 77.4 3.0 -6.5 5.4 20 to 380
% 49. Tridecan-1-ol 734. 78.5 3.0 -6.5 5.4 30 to 400
£ 50. Tetradecan-1-ol 747. 79.5 3.0 -6.5 5.4 40 to 410
£
@ 51. Pentadecan-1-ol 759. 80.4 3.0 -6.5 5.4 40 to 420
> 52. Hexadecan-1-ol 770. 813 3.0 -6.5 5.4 50 to 430
S 53. Heptadecan-1-ol 780. 82.1 3.0 -6.5 5.4 50 to 440
= 54. Octadecan-1-ol 790. 82.8 3.0 -6.5 5.4 60 to 450
o 55. Nonadecan-1-ol 799. 83.6 3.0 -6.5 5.4 60 to 450
56. Eicosan-1-ol 809. 84.4 30 -6.5 54 60 to 460
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CH;OH METHANOL (METHYL ALCOHOL, CARBINOL, HYDROXYMETHANE)

A= A1+BA-T)B+c@-T)23+DA-T)

where

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

T, =TT,

T, = 512.64K

A = 106.9, B = 3.0,

T A
K mwW/m K

170 (242))
180 (238.3)
190 (234.7)
200 231.2
210 227.7
220 224.3
230 2209
240 2176
250 2144
260 211.2
270 208.0
280 205.0
290 202.0
300 199.0
310 196.2
320 1934

WEBER, H.F.

DE HEEN, P

LEES, C.H.

GOLDSCHMIDT, R.
SHIBA, H.
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T = temperature (K)

C = -6.5,

K

330
340
350
360
370

380
390
400
410
420

430
440
450
460
470

D =54

mwW/m K

190.7
188.1
185.5
183.1
180.7

178.5
176.3
174.2
172.3
1704

169.
167.
165.
164.
163.

-100
-90
-80
-70
-60

50

mw/m K

(241

(237.2)
233.6
230.1
226.6

2232
2199
216.6
2134
210.2

207.1
204.0
201.0
198.1
195.3

192.6

Rep. Phys., Val. 22, pp. 116-122, 1886.
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60
70
80
90
100

110
120
130
140
150

160
170
180
190
200

mwW/m K

189.9
187.3
184.8
182.3
180.0

177.8
175.6
173.6
171.7
169.9

168.
167.
165.
164.
162.
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CH,CH,OH ETHANOL (ETHYL ALCOHOL, METHYL CARBINOL, HYDROXYETHANE)

A= A1+BA-T)B+c@-T)23+DA-T)

where

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

T, =TT, T = temperature (K)

T, = 513.92K

A =874, B =30, = -6.5,
2
7% T A T
s K mwW/m K K
s
S 150 (204.) 320
9 160 (200.9) 330
® 170 (197.9) 340
:’E’ 180 195.0 350
o 190 192.1 360
3
s 200 189.2 370
- 210 186.3 380
© 220 183.5 390
2 230 180.8 400
£ 240 178.1 410
b=
o
= 250 175.4 420
e 260 172.8 430
2 270 1703 440
= 280 167.8 450
“J 290 165.3 460

300 162.9 470
310 160.6
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PROPYL ALCOHOL, n-PROPYL ALCOHOL, ETHYL CARBINOL, 1-HYDROXYPROPANE)

A= A1+BAL-T)B+c@-T)22+DA-T)

where

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

T =TT, T
T, = 536.78K
=) A =798 B
(@)
)
w
- T
O
3 K
c
(@]
O
2 140
>
& 150
2 160
3 170
5 180
(&)
S
L= 190
o 200
o 210
e 220
= 230
o
z
g 240
< 250
2
) 260
)
L 270
280
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300
310
WEBER, H.F.

= temperature (K)
=30, C=-65
A T
mW/m K K
(191) 320
(188.0) 330
(185.4) 340
(182.7) 350
180.1 360
1775 370
175.0 380
1725 390
170.0 400
167.5 410
165.1 420
162.8 430
160.4 440
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155.9 460
153.7 470
151.6 480
149.4 490
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