NOTE: The following information is for Pure Compounds
only. We are working on similar information for Binary
Mixtures.

Fitted Equations for Specific Properties

Listed below are the properties for which evaluated data is generated by TDE. Each
property is linked to a list showing the set of possible equations that can be fit to the
data. The equation that is used for a specific query is the one that provides the best fit of
the data. This equation is then used to provide evaluated data.

NOTE: All of this information is displayed here in an individual file so that you can do text
searches by using the Find funtion from the Edit menu of your browser.

Purpose: Provide definitions of equations and equation parameters used for output of
evaluated data.

Select a property to see all associated equations. Properties represented with equations
in TDE output are:

Vapor Pressure: Liquid-Gas Phase Boundary Pressure

e DEFAULT: Wagner 25 (sample parameter output)
In(p/p°) - IN(p/P°) = T/T (A1 + Axt!> + Asxt2> + Agxt®); where t =1 - T/Tc and p° = 1
kPa
e Alternative 1: Antoine (sample parameter output)
In(p/p°) = A+ B/(T + C); where p°=1 kPa
e Alternative 2: Yaws.VaporPressure (sample parameter output)
lg(p/p°) = a + b/T + cxIg(T) + dxT + e/T?; where p° =1 kPa and Ig = log 1o
e Alternative 3: DIPPR 115 (sample parameter output)
In(p/p°) = a + b/T + cxIn(T) + dxT2 + e/T2; where p° = 1 kPa

e Alternative 4: DIPPR 101 (sample parameter output)
In(p/p°) = a + b/T + cxIn(T) + dxT¢; where p° =1 kPa

e Alternative 5: Wagner 36 (sample parameter output)

In(p/p°) - In(p/p°) = T/T (A1 + Axt!> + Asxt3 + Agxt®); where t=1 - T/T.and p° = 1 kPa

Wagner 25 (Vapor Pressure: Output Details)

In(p/p°) - In(p/P°) = T/T (A1 + Agxt!> + Asxt?> + Agxt®), where t = 1 - T/Tc and p° = 1 kPa
Evaluation Results:
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Phase boundary pressure (Liquid, Gas)
Equation: Wagner2b
Constant parameters: 562.05| =T,
Fitted parameters:

8.49654 | = In(p /p°)

-7.06031| = A,
166439 | = A,
-1.96525 | = A,
-3.62497 | = A,

Covariance matrix

9.68585e-008 -1.70506e-005 2.19028e-00500
-8.03891e-007 0.000166807 -0.00022152900
1.03266e-006 -0.000221529 0.00029632400
ooooo

ooooo

The example is for fitted vapor pressures for benzene.

Antoine (Vapor Pressure: Output Details)

In(p/p°) = A+ B/(T + C); where p°=1 kPa
Evaluation Results:

The example is for fitted vapor
pressures for benzene.

Phase boundary pressure (Liquid, Gas)
Equation: Antoine

Validity range

Temperature: 278.469 to 562.05 K
Constant parameters: 0

Fitted parameters:

141351 | =
-29339 | =
-45.1635| =
Covariance matrix

13892.7 -6.96636e+013 -2.38978e+015
-64.6583 3.34354e+011 1.18591e+013
-2218.07 1.18591e+013 4.36702e+014
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Yaws (Vapor Pressure: Output Details)

lg(p/p°) = a + b/T + cxIg(T) + dxT + e/T%; where p° =1 kPa and Ig = log 1o
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Evaluation Results:

Phase boundary pressure (Liquid, Gas)
Equation: Yaws.\VaporPressure
Validity range

Temperature: 278.469 to 562.05 K
Constant parameters: 0

Fitted parameters:

39.7918 =a
-2965.83 =h
-12.073 =c
0.0033269 =

1.58609e-006 =g

Covanance matrx
270771 -1.22281e+010-2.18765e+008 241474-100.426
-6.37617e+006 2.88304e+011 5.1501e+009-5.67615e+006 2357.18
-114072 5.1501e+008 9.21687e+007 -101771 42.3397
125.914-567615e+006-101771 112.584-0.0469245

-0.0523661 2357.16 42.3397 -0.0469245 1.95938e-005

The example is for fitted vapor pressures for benzene.

DIPPR 115 (Vapor Pressure: Output Details)

In(p/p°) = a + b/T + cxIn(T) + dxT? + e/T2; where p° = 1 kPa
Evaluation Results:

The example is for fitted vapor Phase boundary pressure (Liquid, Gas)
pressures for benzene. Equation: Antoine
Validity range

Temperature: 278.469 to 562.05 K
Constant parameters: 0

Fitted parameters:

141351 | =
-29339 | =
-451635| =
Covariance matrix

13892.7 -6.9663be+013 -2.38978e+015
-64.6583 3.34354e+011 1.18591e+013
-2218.07 1.18591e+013 4.38702e+014

ACAEAIACAACHACHAACACACICNACACIRAIAh e s |

DIPPR 101 (Vapor Pressure: Output Details)
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In(p/p°) = a + b/T + cxIn(T) + dxT¢; where p° =1 kPa
Evaluation Results:

Phase boundary pressure (Liguid, Gas)
Equation: DIPPR 101

Validity range

Temperature: 278.469 to 562 .05 K
Constant parameters: 0

Fitted parameters:
82.3782 =2
-6645.83 S
-10.2814 =c
6.30845e-005 | =d
1.7029 =e

Covarniance mafrix

436690 -9270.69-59.726 0.00614766 -12.8972
-1.167682e+007 248264 1596.76 -0.163932 343.641
-75236.2 1596.76 10,2906 -0.0010588 2.22347
7.74415-0.163932 -0.0010598 1.09688e-007 -0.000230219
-16246.5 343.841 2.22347 -0.000230219 0.483213

The example is for fitted vapor pressures for benzene.

Wagner36 (Vapor Pressure: Output Details)

In(p/p°) - IN(p/P°) = T/T (A1 + Axt!> + Asxt3 + Agxt®); where t=1- T/T.and p° = 1 kPa
Evaluation Results:
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FPhase boundary pressure (Liquid, Gas)
Equation: Wagner36

Validity range

Temperature: 278.469 to 562 .05 K
Constant parameters: 5b62.05| = T,
Fitted parameters:

8.43536 | = In{p_/p°)
-6.97117 | = A,
1.29856 |=A,
-2.56942 | = A;
-3.49547 | = A,

Covarniance matrix

0.00562964 -1.49654e-005 3.21257e-005 -4.42706e-005 8.96025e-005
-0.1566 0.0006035-0.00139302 0.00219819-0.00494742
0.336168-0.00139302 0.00327375-0.0053559 0.0124564

-0.463254 0.00219819-0.0053559 0.00944699 -0.0236573

El 937613 -0. 08494?42 D 8124554 -0. UZSEE?S 0.0643669

The example is for fitted vapor pressures for benzene.

Sublimation Pressure: Crystal-Gas Phase Boundary Pressure

e DEFAULT: PV Expansion: (sample parameter output)
In(p/p°) = a1 + ax/T + asxIn(T) + azxT + asxT2 + agx T+ a7/T4

e Alternative 1: Antoine (sample parameter output)
In(p/p°) = A + B/(T + C); where p°=1 kPa

e Alternative 2: Yaws.VaporPressure (sample parameter output)
lg(p/p°) = a + b/T + cxIg(T) + dxT + e/T?; where p° = 1 kPa and Ig = log 10

e Alternative 3: DIPPR 115 (sample parameter output)
In(p/p°) = a + b/T + cxIn(T) + dxT? + e/T2 ; where p° = 1 kPa

e Alternative 4: DIPPR 101 (sample parameter output)
In(p/p°) = a + b/T + cxIn(T) + dxT¢; where p° =1 kPa

PV Expansion: Sublimation Pressure

In(p/p°) = a1 + ax/T + asxIn(T) + asxT + asxT? + agxTo+ a7/T4
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NOTE: The TDE program
ey arrar T

truncates this equation based
upon the extent and quality of Phase boundary pressure (Crystal 1, Gas)
the fitted data. Equation: PVExpansion

Constant parameters: 0

Fitted parameters:

23.7969 | = a,
11422 | = a,
0.177978| = a,

Covariance matrix
4461.53-1.65957e+007 -39956.7
-263379 9.8627e+008 2.35585e+006
-634.125 2.35585e+006 5680.43

Condensed Phase boundary pressure

e DEFAULT: PolynomialPressure: (sample parameter output)
In(p/p°) = & aix T', where the summation is from i = 0to nTerms - 1

e Alternative 1:
There are no alternative equations for this property at this time.

PolynomialExpansion: Phase boundary pressure for the
crystal/liquid boundary

In(p/p°) = & aix T', where the summation is from i =0to nTerms - 1
Evaluation Results:

Phase boundary pressure (Crystal 1, Liquid)
Equation: PolynomialPressure

Constant parameters: 0

Fitted parameters:

-370367
-882.688
7.93¢7
Cowvariance matrix

15001 -1.50506e+008 253005|
-101.1 1.0147e+006 -1706.36
0.169953 -1706.36 2.87055

The example is for fitted phase-boundary pressures for benzene.
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Density of the Liquid (on the Liquid/Gas phase boundary): ds

e VDNS Expansion: (sample parameter output)
Osat = dc + a1xt035 + daj41xt' , where the summation is from i = 1to nTerms -1.

dc = the critical density and t=1 - T/T., where T, is the critical temperature.

e Alternative 1: Rackett (sample parameter output)
dsot = dexB- (-1 where T, and d. are the critical temperature and critical density,
respectively.
e Alternative 2: PPDS 10 (sample parameter output)
Osar = dc + @a1xt035 + axt?/3 + agxt + agxt43;
dc = the critical density and t=1 - T/T., where T, is the critical temperature.
e Alternative 3: PPDS 17 (sample parameter output)
dsar = (@1 + axxt) 1= /a0 : where t = 1 - T/T,, and T, is the critical temperature.

VDNS Expansion: For dy of the Liquid or Gas phase

Osat = dc + a1xt0-3% + 3aj41xt' ; where the summation is from i = 1to nTerms -1.
dc = the critical density and t =1 - T/T., where T, is the critical temperature.

.................................................. .
Density (Liquid, Gas)
Equation: VDNSExpansion

Constant parameters: 748.402 314629 | = T and d,
Fitted parameters:

656.716 [ = a,
336.778 | = a,
-214.225| = a,
135.106 | = a,

Covariance matrix
1551.14-55864.1 106403 -78518.5
-6095.58 224760 -440681 332675
11610-440681 894137 -b42b44
-8567.49 332675 -692699 546915

NOTE: The TDE program truncates this equation based upon the extent and quality of
the fitted data.

Rackett Equation: For d4 of the Liquid phase

Osat = dexB~ -1 where T, and d. are the critical temperature and critical density,
respectively.
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Density (Liquid, Gas)

Equation: Rackett

Validity range

Temperature: 353.344 to 746.402 K
Constant parameters: 748.402 314629 = T.and d.
Fitted parameters:
0.257033 | =
0280338 | =

Cowvariance matrix
6.40678e-007 -1.03801e-008
-3.98383e-006 6.56494e-008

PPDS 10: For dsg¢ of the Liquid phase

dsatz dC =+ a1xt035 + azxt2/3 + a3xt + a4xt4/3,
dc = the critical density and t =1 - T/T,, where T, is the critical temperature.

Evaluation Results:

Density (Liquid, Gas)

Equation: PPDS 10

Validity range

Temperature: 278.469 to 562.05 K
Constant parameters: 562.05 30599 = T_and d.
Fitted parameters:
5658.706 | = a,
262807 | = a,
-376.687) = a,
409.076 | = a
Covariance matrix

21479 -387814 581645 -231053

-94839.9 1.74068e+006 -2.64647e+006 1.33861e+006
142241 -2.64647e+006 4.06726e+006-2.07515e+006
-71177 1.33861e+006 -2.07515e+006 1.06604e+006

e

The example is for fitted densities at vapor saturation for benzene.

PPDS 17: For dsq¢ Of the Liquid phase

dsat = (a1 + axxt) 1 -t/ag ; where t = 1 - T/T,, and T¢ is the critical temperature.
Evaluation Results:
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The example is for fitted densities
at vapor saturation for benzene.

..................................................

Density (Liquid, Gas)

Equation: PPDS 17

Validity range

Temperature: 276.469t0 562.05 K
Constant parameters: 56205 | =T
Fitted parameters:
0.0115508 |=a,
0.281004 |=4a,
-0.00635447| = a,
Covarniance matrix

2.36023e-006 -0.000117965 4.75012e-005
-3.86088e-005 0.00192822 -0.000786833
1.56272e-005-0.000786833 0.000347144

Density of the Gas (on the Liquid/Gas phase boundary)

e VDNSExpansion: (sample parameter output)
dsot = dc + a1xt03% + dajxt', where the summation is from i = 1to nTerms -1.

dc = the critical density and t=1 - T/T., where T, is the critical temperature.

e Alternative 1: There are no alternative equations for this property at this time.

Density (Liquid Phase)

e Tait Equation: (sample parameter output)
d=dset/[1-cxIn{(b+ p)/(b+ psar)}]; where

b = aBjs1xt', ¢ = aCis1xt !, and t = (T-Teenter)/ 100, Where Teenter is @ constant parameter.
Summations are from i = 0 to (nTerms -1), where nTerms is the number of B or C

terms.
dsqt = the density of the saturated liquid and psqr = the saturation vapor pressure.

e Alternative 1: There are no alternative equations for this property at this time.

Tait Equation: Density (Liquid Phase)

d=dset/ [1-cxIn{(b + p)/(b+ psar)}]; where

b = 8Bj+1xt ', c = dCi1xt !, and t = (T-Teenter)/ 100, Where Teenter is @ constant parameter.
Summations are from i = 0 to (nTerms -1), where nTerms is the number of B or C terms.
dsot = the density of the saturated liquid and psqt = the saturation vapor pressure.
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Density (Liguid)
Equation: Tait
Constant parameters: 329315 | = pumber of C fermsand T ...,

Fitted parameters:

0.196293 | =C,

-0.199341| =G, There are 3 C ferms in the example
0.0722272| = C,

293863 | =B,

-571856 | =B,

377404 | =B, NOTE: All terms after the C ferms are B ferms
-722885 |=By

Covariance malrix

7.74116e-005-0.00183698 0.000569923 1863.15-2486.89 439.537 140.94
-0.000107973 0.00271094 -0.0008668159-2499.42 3277.99-309.551 -307.611
3.34986e-005-0.000868159 0.000287474 779.363 -1068.22 139.025 91.9369

109,511 -2499.42 779.363 3.14745e+009 -4.9574e+009 1.99778e+009 -1.56057e+008
-146.291 3277.99-1068.22 -4.9574e+009 9.093e+009-5.167892+009 8.54819=+008
25.8349-309.551 139.025 1.99778e+009 -5.1878%e+009 4.76989e+009 -1.18738e+009
8.268409-307 611 91.9369-1.56057e+008 8.54819e+008 -1.18738e+009 3.56315e+008

Density (Gas Phase)

e DEFAULT: Virial Equation (VirialV):
(sample parameter output)
d = 1000xMw / Vp,; where Mw is the molar mass and V), is the molar volume.

Z=1000xpxVm/(RxT)=1+B/Vmp + C/V?,
where B = abi+1/T'and C = &cj+1/T!

e Alternative 1:
There are no alternative equations for this property at this time.

VirialV: For density of the gas phase.

d = 1000xMw / V,,; where Mw is the molar mass and V,, is the molar volume.
Z = 1000%pxVy/(RXT) = 1 + B/Vpy + C/Vym? where B = dbjs1/T" and C = a¢js1/T'

Evaluation Results:
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Equation: Vinaly
Constant parameters: Ee—— Number of terms in the expansion(s)
Fitted parameters:

0.00236047 |=b,

Density (Gas) Number of virial coefficients (1 or 2)

-2.78835 = b,
1008.36 = b,
-144483 = b,

3.24632e-005 | = ¢,
-0.0421292 =g,
18.311 =C;
-2661.51 =y
Covariance mafrx
B.63762e-006-0.280193 98.0512-11169 1.76528=-006 -0.0022286 0.938993 -131.296

-0.00710501 301,957 -106313 1.21653e+007 -0.00210273 2.65735-1116.06 155758

2.48634-106313 3.76202e+007 -4.32223e+009 0.798181 -1005.88 421679 -5.87938e+007
-283.2191.21653e+007 -4.322232+009 4.598215e+011 -95.4183 1200584 -5.0303e+007 7.01223e+009
4.45097e-008-0.00210273 0.798181 -95.4183 5.08378e-008 -6.18186e-005 0.0251504 -3.42222
-5.6512e-0056 2 65735 -1005.88 120084 -6.18186e-005 0.0752646 -30.6569 4176.15
0.0238106-1116.06 421679 -5.0303=+007 0.0251504 -30.6569 12501.4 -1.70484e+006

-3.32936 155758 -5.87938e+007 7.01223e+009-3.42222 4176.15-1.70484e+006 2.32743e+008

The example is for fitted gas densities of pentane.

Enthalpy of Vaporization (Liquid/Gas)

e DEFAULT: HVP Expansion: (sample parameter output)
IN(Hyap/Hyap®) = a1 + dai xT/'xIn(1-T,) , where the summation is from i =2 to nTerms -
1

Tr= T/T,, Tcis the critical temperature, and Hyqp° = 1 kl/mol

e Alternative 1: Yaws.VaporizationH (sample parameter output)
Hyap = AX{1-(T/ T )}"

e Alternative 2: PPDS 12 (sample parameter output)
Hvap/R = a1xt13 + ayxt?/3 + agxt + agxt? + agxté

where t=1- T/T,, T.is the critical temperature, and R is the gas constant.

HVPExpansion: For H,qy for the liquid-gas phase boundary

IN(Hyap/Hyap®) = a1 + aa; xT'xIn(1-T,) , where the summation is from i =2to nTerms -1
Tr=T/T, T is the critical temperature, and Hyqp® = 1 klJ/mol

Evaluation Results:
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Enthalpy of vaporization or sublimation (Liquid, Gas)
Equation: HYPExpansion
Constant parameters: 562.05 = T.
Fitted parameters:

421204 [ =4,
194122 | = a,
-2.50004| = a,
1.07003 | = 2

Covariance matrix

0.0133972 0.902484 -0.00270306 2.22338e-006
0.0541771 3.66298-0.011009 9.10445e-006
-0.000162267 -0.011009 3.31969e-005-2.75971e-008
1.33472e-007 9.10445e-006 -2.75971e-008 2.31307e-011

The example is for fitted enthalpies of vaporization for benzene.

Yaws.VaporizationH: For H, for the liquid-gas phase
boundary

Hyap = AX{1 - (T/ T )}"
Evaluation Results:

Enthalpy of vaporization or sublimation (Liquid, Gas)
Equation: Yaws VaporizationH
Validity range

Temperature: 143.479 to 470.008 K
Constant parameters: 470008 | =T,
Fitted parameters:

391846 [=A
0.388985| =n
Cowvariance matrix
0.235652 25.0968
0.00466812 0.655047

The example is for fitted enthalpies of vaporization for pentane.

PPDS12: For Hyqp for the liquid-gas phase boundary

Hvap/R = a1><t”3 + a2><t2/3 + asxt + a4><t2 + a5><t6
where t=1- T/T,, T is the critical temperature, and R is the gas constant.

Evaluation Results:
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Enthalpy of vapornization or sublimation (Liquid, Gas)
Equation: PPDS 12

Validity range

Temperature: 278.469 to 562.05 K
Constant parameters: 562.05| = T,
Fitted parameters:

0.00171489 | = a,
0.0258604 |=a,
-0.0243564 | = 83
0.00740881 | = 24
0.00680068 |~ 3
Cowvanance matrix
370.329-10779.211744-4944.245519.68
-1529.57 45339.3-50131.9 21786.9-25792.7
1666.47 -50131.9 56089.9-24996.1 30993.5
-701.586 21786.9-24396.1 117455 -16081
783.241 -25792.7 30993.5-16081 26922 .4

The example is for fitted enthalpies of vaporization for benzene.

Csat (Liquid Phase)

e DEFAULT: CSExpansion: (sample parameter output)
Csat = (3aj+1% t) + b/t , where the summation is from i =0to nTerms -1.

e Alternative 2: Yaws.PolynomialExpansion (sample parameter output)
Csot= a aix T!, where the summation is from i =0to nTerms - 1

e Alternative 3: DIPPR.PolynomialExpansion (sample parameter output)
Coat = @ @ix T1, where the summation is from i = 0to nTerms - 1

e Alternative 3: PPDS 15 (sample parameter output)
Coat/ R = ag/t + a7 + axxt + asxt2 + asxt3 + agxtd

where t=1 - T/T,, T.is the critical temperature, and R is the gas constant.

CSExpansion: For Csq Of the Liquid phase

Csat = (dai+1% t)) + b/t , where the summation is from i = 0to nTerms -1.
Evaluation Results:
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Heat capacity at saturation pressure (Liquid, Gas)
Equation: CSExpansion
Constant parameters: 562.06/ = T
Fitted parameters:
1.65368 = a,
80.0983 = a,
0.129891 =3
0.000150676|=b
Covanance matrix
0.0362564-40.0116 0.241545-0.000404136

-0.786752 1637 -9.65765 0.0149397

0.00474953 -9.65765 0.0572012 -8.90147e-005
-7.94656e-006 0.0149397 -8.90147e-005 1.40187e-007

The example is for fitted heat capacities at vapor saturation for benzene.

Yaws.PolynomialExpansion: For Csq Of the liquid phase

Csat = & @i T1, where the summation is from i=0to nTerms - 1
Evaluation Results:

Heat capacity at saturation pressure (Liquid, Gas)
Equation: Yaws.PolynomialExpansion

Validity range

Temperature: 276.469 to 562.05 K

Constant parameters: 0
Fitted parameters:
107.721 = a,
-0.0329581 | =a,
0.000425549| = a,
Covariance matrix
107.153-11.2033 0.0157639

-0.617624 0.0649608 -9.20816e-005
0.000869045 -9.20818e-005 1.31751e-007

nTerms =3
in this example

The example is for fitted heat capacities at vapor saturation for benzene.

DIPPR.PolynomialExpansion: For Csq Of the liquid phase

Csat = @ @aix T, where the summation is from i =0to nTerms - 1
Evaluation Results:
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Heat capacity at saturation pressure (Liguid, Gas)
Equation: DIPPR.PolynomialExpansion

Validity range

Temperature: 278.469 to 562.06 K

Constant parameters: 0
Fitted parameters:
107.721 = a,
-0.0329581 | =a,
0.000425549| = a,
Covariance mafrix
107.1563-11.2033 0.0157639

nTerms =3
in this example

-0.617624 0.0643603 -3.20818e-005

The example is for fitted heat capacities at vapor saturation for benzene.

PPDS 15: For Csq Of the liquid phase

Coot/ R=ag/t + a1 + apxt + asxt? + agxt3 + agxt?
where t=1 - T/T,, T¢is the critical temperature, and R is the gas constant.

Evaluation Results:

Heat capacity at saturation pressure (Liguid, Gas)
Equation: PPDS 15

Validity range

Temperature: 278.469 to 562.05 K
Constant parameters: 562.05 = T
Fitted parameters:

0.198892 = a,
241389 = a,
-20.2301 = a,
5.72481 = a,

4.43613e-007 | = a,
-3.10751e-007| = a;

Covariance matrix
0.792672-233.773 2197.09-6846.916022.3-10750.6

-23.599 8396.85 -87027.3 371333 -698672 481691

221,792 -87027.3 964167 -4.29172e+006 8.31167e2+006 -5.85247e+006
-693.079 371333 -4.29172e+006 1.96453e+007 -3.88099e+007 2.77407e+007
1617.43 -698672 8.31167e+006 -3.88099e+007 7.77979e+007 -5.6245e+007
-1085.26 451691 -5.85247e+006 2.77407e+007 -5.6245e+007 4.10346e+007
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The example is for fitted heat capacities at vapor saturation for benzene.

C,°(Ideal Gas)

DEFAULT: Wilhoit Equation
Co®/R=ap+ (a7 /T?) x exp(-a2 /T)+azx y?>+{as-as (T-ay’} x y 8

where y=(T-a7)/(T+0as) andRisthe gas constant.

See Thermodynamics of Organic Compounds in the Gas State (Volumes | and 1) by M.

Frenkel, G. J. Kabo, K. N. Marsh, G. N. Roganov, and R. C. Wilhoit. Publsihed by the
Thermodynamics Research Center (TRC), College Station: TX. 1994.

Alternative 1: Yaws.PolynomialExpansion (sample parameter output)
Cp° = d aix T', where the summation is from i =0to nTerms - 1

Alternative 2: AlyLee (which is also DIPPR 107) (sample parameter output)
Cp? = a + bx{(c/T)/sinh(c/T)}? + dx{(e/T)/cosh(e/T)}?

Alternative 3: PPDS2 (sample parameter output)

Cp°/R = Ciow * (Ciow - Cy)xy2 x{1 + (y - 1) a(aj x y;)} ; where the summation is from i =0

to 4.
Ciow and Cy are equation constants, andy = T/ (T + Ts), where Ts is a constant.

Alternative 4: Helmholtz (sample parameter output)
CoO/R =1+t - {aaxnix(n; - 1)xt"}n; 0.0r 1) + dbix(Cixt)2xexp(cixt) / {exp(cixt) - 1}%

where t = T/T, T. = the critical temperature, and the summations are fromi=1to
nTerms.

C,°(Ideal Gas)

Cp° = d aix T', where the summation is from i=0to nTerms - 1
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Heat capacity at constant pressure (ldeal gas)
Equation: Yaws.PolynomialExpansion
Validity range

Temperature: 200to 1500 K

Constant parameters: 0

Fitted parameters:
40.7159 = a,
0.215698 = a,
0.000294863 | = a,
-3.94015e-007 | = a,
1.25482e-010 | = a,
Covariance mafrix
21.4021 -1.33339 0.00306966 -2.72982e-006 8.21216e-010

-0.158965 0.0101917 -2.39766e-005 2.16559e-008 -6.58911e-012
0.000365961 -2.39768e-005 5.76874e-008 -5.303982-011 1.6361e-014
-3.25446e-007 2.16559e-008 -5.30398e-011 4.95305e-014-1.54741e-017
9.79045e-011-6.58911e-012 1.6361e-014-1.54741e-017 4.68721e-021

The example is for fitted heat capacities in the ideal-gas state at p = 100 kPa for pentane.

Aly & Lee Equation (same as DIPPR 107):
C,°(Ideal Gas)

Cp° = a + bx{(c/T)/sinh(c/T)}? + dx{(e/T)/cosh(e/T)}?
Reference: Aly, F. A.; Lee, L. L. Fluid Phase Equil. 1981, 6, 169-179.
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Heat capacity at constant pressure (ldeal gas)
Equation: AlyLee

Validity range

Temperature: 200 to 1500 K
Constant parameters:| -471.49 \

Fitted parameters:

g;;;g : £ Integration constant

: o required for calculation of
159443 | = the absoiute entropy from
180.248| = the heat capacity equation.
729.956( =

Covanance matrix

2.02468 10.3028 2101.02 82.2393 905.481
1.73288 136.944 6688.37 269,596 1785.98
353.38 6BBB.37 626347 26290 225156
13.8322 269.596 26290 1138.13 9475.97
152.297 1785.968 225156 9475.97 887931

The example is for fitted heat capacities in the ideal-gas state at p = 100 kPa for pentane.

PPDS 2: C,°(Ideal Gas)

Cp°/R = Ciow * (Ciow - Cy)xy2 x{1 + (y - 1) &(ai x yi)} ; where the summation is from i = 0 to 4.
Ciow and Cy are equation constants, andy = T/ (T + Ts), where Ts is a constant.

Evaluation Results:

Heat capacity at constant pressure (Ideal gas)
Equation: PPDS 2

Validity range

Temperature: 200 to 1500 K

Constant parameters:| -235.475

Fitted parametgrs:

-103.419 =

635 464 =a Integration constant
-2006.1 oo required for calculation of
2476.84 =a, th

1186 47 =a, e absolute entropy frgm
462 493 =T, the heat capacity equation.
454115 =

9.96847 =Cwm

Covanance mamms

1.637582+008 -6.200162+009 1.6562e+010-2.35171e+010 1.15332+010 -1.38676e+008 -7 903932+006 4.49539e+007
-1.12761e2+0093 4.27007e+010-1.279962+011 1.620052+011 -7.945382+010 9.579522+008 5.4733e+007 -3.09522=+008
3.37946e+009 -1 .279962+011 3.83732e+011 -4.857292+011 2.352372+011 -2.8797e+009 -1 65248 +008 9.27466e+008
-4.277e+009 1.62005e+011 -4.85729e+011 £.14665e+011 -3.01586e+011 3.65038e+009 2.09831e+008 -1.17367e+003
2.097472+009-7.94538e+010 2.352372+011 -3.015862+011 1.479292+011 -1.792432+009 -1.03172+008 5.7553e+008
-2.52207e+007 9.57952e+005 -2 5797e+009 3650362 +009-1.79243e+004 2.26768e+007 1,364586e+006 -6.89962=+006
-1.437472+006 5.479312+007 -1.652452+005 2.098312+008 -1.0317e+008 1.364872+006 37117.9-391604
8.17675e+006 -3.09522e+008 9.274662+008 -1.17367e+003 5.7553e+006 -6.89562e+00E -391604 2.24547e+006
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The example is for fitted heat capacities in the ideal-gas state at p = 100 kPa for pentane.

Helmholtz: C,°(Ideal Gas)

Coo/R =1 +t-{daxnmix(ni - 1)xt"}n100r 1) + dbix(Cixtyxexp(cixt) / {exp(cixt) - 132
where t = T/T, T. = the critical temperature, and the summations are fromi=1to
nTerms.

Heat capacity at constant pressure (ldeal gas)
Equation: HelmholtzIG

Validity range Integration constant required for
Temperature: 50 to 1500 K calculation of the abselute entropy
Constant parameters:|1 2]-27.6743 from the heat capacity equation.
Fitted parameters:

2.88938 | =

-453889| = a, Number of & terms (/ here) and B and ©
-1.10044| = terms (2 each here) in the summations.

9.92058 | = b,

1.8361 | =c,

274747 | = b,

924628 | =,

Cowvariance matrix

0.01278086 0.0196233 -0.00438096 -0.0353189 -0.00326349 -0.282996 -0.0144027
0.0349232 0.0601826-0.0111318-0.0668524-0.00932237 -0.694057 -0.0221507
-0.00779674-0.0111318 0.00333636 0.0350044 D.00236087 0.229259 0.0152768
-0.0628563 -0.0688524 0.0350044 0.486991 0.0241281 2.69243 0.192211
-0.00580796 -0.00932237 0.00236087 0.0241281 0.00217781 0172223 0.00593521
-0.503642 -0.694057 0.229259 2.69243 0.172223 19.0515 0.696171
-0.0256323-0.0221507 0.0152768 0.192211 0.00593521 0.696171 0.175652

The example is for fitted heat capacities in the ideal-gas state at p = 100 kPa for 2-
methylpyrrole.

Speed of Sound (Liquid Phase)

e DEFAULT: RSSL Expansion: (sample parameter output)
U=A+BxT+Cx(d - dsgr) + Dxd 2,

where d is the density of the liquid and dsq is the density of the saturated liquid.

e Alternative 1:
There are no alternative representations for this property at this time.
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Speed of Sound (Liquid Phase)

U=A+BxT+Cx(d - dsgt) + Dxd 2,
where d is the density of the liquid and dsqt is the density of the saturated liquid.

T = e

Speed of sound (Liquid)
Equation: RSSLExpansion
Constant parameters: 0
Fitted parameters:
17903 =
-26.3217 | =
265673 | =
-0.0114629| =
Covanance mairix

1.45065e+007 -137189 130180 -73.293
-20550.5194.379-184.408 0.103818
19500.5-184.408 175.021 -0.0985291
-10.9791 0.103818 -0.0985231 5.54758e-005

The example is for fitted speeds of sound for benzene.

Speed of Sound (Gas Phase)

e DEFAULT: RSSG Expansion: (sample parameter output)
u=A+BxT+Cxp+Dxp/T;

where T is the temperature and p is pressure.

e Alternative 1:
There are no alternative representations for this property at this time.

Speed of Sound (Gas Phase)

u=A+BxT+Cxp+Dxp/T,
where Tis the temperature and p is pressure.
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Speed of sound (Gas)
Equation: RSSGExpansion
Constant parameters: 0
Fitted parameters:

99.8061 =
0.309375 | =
0.0389746 | =
-341738 | =
Covanance mafrix

40.5054-0.00555531 0.0430804 -12.9499
-0.137664 1.90059e-005 -0.000137036 0.0407235
1.06756-0.000137036 0.00318247 -1.01291

The example is for fitted speeds of sound for pentane in the gas phase.

Refractive Index np (Liquid)

e DEFAULT: RIXExpansion: (sample parameter output)
np = A+ Bxt + & Cxw' ;the summation is from i = 1to nTerms

where t =T-298.15Kand w = WL - 589.26 (WL = wavelength in nm)

e Alternative 1:
There are no alternative equations for this property at this time.

RIXExpansion: Refractive Index np (Liquid)

np = A + Bxt + 8 Gxw' ;the summation is from i = 1to nTerms
where t=T-298.15Kand w = WL - 589.26 (WL = wavelength in nm)

Evaluation Results:
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Refractive index (Liquid)
Equation: RIXExpansion
Constant parameters: 0
Fitted parameters:
1.35476 =
-0.000570369 | =
-3.39562e-005| = C,
5.83357e-008 | = C,
Covariance matfrix
3.69579e-008 2.72393e-009 9.2519e-011 -4.83171e-014
4.422632-0091.257e-009 7.9979e-012 1.2972e-013
1.50216e-0107.9979e-012 1.39977e-011-3.31759e-014
-7.84487e-0141.2972e-013-3.31759e-014 1.40697e-016

The example is for fitted surface tensions for pentane.

Surface Tension s (Liquid/Gas)

e DEFAULT: PPDS 14: (sample parameter output)
s =apx t¥1x(1 +az xt), where t =1 - T/T and T¢ is the critical temperature.

e Alternative 1: Yaws.SurfaceTension (sample parameter output)
S=exp(A)x{1-(T/ T )"

e Alternative 2: HVPExpansion (sample parameter output)
In(s/s°) = a1 + dai xT,"'xIn(1-T,) , where the summation is from i =2 to nTerms -1

T = T/T,, Tcis the critical temperature, and s° =1 N/m

PPDS14: For surface tension s for the liquid/gas interface

s =aopx t¥1x(1 + ay xt), where t=1- T/T. and T is the critical temperature.
Evaluation Results:
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The example is for fitted surface
tensions for benzene.

Surface tension (Liquid, Gas)
Equation: PPDS 14

Constant parameters: 56205 =T
Fitted parameters:

0.0786269 | = a,
1.28646 | =a,
-0.112304 | =3,

Covariance matnx
1.41709e-005 0.463352 -1.29775
8.4683e-005 2.82555 -7 65131
-0.000237179-7.65131 21.9504

Yaws.SurfaceTension: For surface tension s for the liquid/gas

interface

e Alternative 1: Yaws.SurfaceTension (sample parameter output)

S=exp(A)x{1-(T/ T )"
Evaluation Results:

The example is for fitted surface
tensions for benzene.

e b AR A kAR

Surface tension (Liquid, Gas)
Equation: Yaws.SurfaceTension
Validity range

Temperature: 278.469 to 562.05 K
Constant parameters: 562.05| = T,
Fitted parameters:
0.0725629| = A
125018 |=n
Covariance matrix
3.84945 0.00265027
52.8340.0397931

HVPExpansion: For surface tension s for the liquid/gas interface

In(s/s°) = a1 + daj xT,"'xIn(1-T;) , where the summation is from i =2 to nTerms -1
T-= T/T,, Tcis the critical temperature, and s° =1 N/m
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The example is for fitted surface
tensions for benzene.

Viscosity (Saturated Liquid)

AR

Surface tension (Liguid, Gas)
Equation: HYPExpansion
Validity range

Temperature: 278.469 to 562.05 K
Constant parameters: 562.05(=T
Fitted parameters:

-2.52566| = a,
1.90208 | = a,
-1.71734 = a,
1.70584 | = a,
-0.60242| = a,

Covanance matrix

243.805 7553.26 -19580 20405.2 -8104.02
1434.43 44640.6 -116076 121305 -48264.6
-3718.41 116076 302468 -316717 126181
3875.11 121305 -316717 332250 -132538
-1539.02 -48264.6 126181 -132538 52920.3

e DEFAULT: PPDS 9: (sample parameter output)

In(h/h°) = a1 xX1/3 + a5 xX#3 + In(as), where X = (a3 - T) /(T - as) and h° = 1 Paxs

e Alternative 1: Yaws.Viscosity (sample parameter output)

lg(h/h°®) = A+ B/T+ CxT+ DxT?2

e Alternative 2: DIPPR 101 (sample parameter output)

In(h/h°) = a + b/T + cxIn(T) + dxT¢; where h° = 1 Paxs

PPDSO9: Viscosity h of the saturated liquid

In(h/h°) = a1 xX1/3 + a5, xX43 + In(as), where X = (a3 - T) / (T - a4) and h° = 1 Paxs.

Evaluation Results:
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Viscosity (Liquid, Gas)
Equation: PPDS 9

Fitted parameters:

6.95415e-006| = a,
3.10203 = a,
0.00700796 | =a,
718.3b =a,
155.023 =a,

Covarniance mafrx

2.96001e-0100.00111834 0.00247464 -0.230745-1.2202
2.6623e-005120.725 247 966 -20063.9-122748
5.89107e-005 247.966 524673 -45018.6 -259310
-0.00549308 -20063.9-45018.6 4.31402e+006 2.2182e+007
-0.0290478-122746 -259310 2.2182e+007 1.2817e+008

The example is for fitted viscosities for the saturated liquid phase of benzene.

Yaws.Viscosity: Viscosity h of the saturated liquid

lg(h/h°®) = A+ B/T+ CxT+ DxT?2
Evaluation Results:

Viscosity (Liquid, Gas)
Equation: Yaws Viscosity
alidity range
Temperature: 280.819 to 560 K
Constant parameters: 0
Fitted parameters:
-6.61826 =
716.336 =
0.00480826 | =
-4.87187e-006| =
Covanance mairx
171.71 -26590.6 -0.560776 0.000480607
-21364.7 3.31947e+006 69.5422 -0.0594083
-0.450566 69.5422 0.00147651 -1.26973e-006
0.000386153-0.0594083 -1.26973e-006 1.09568e-009

The example is for fitted viscosities for the saturated liquid phase of benzene.

DIPPR101: Viscosity h of the saturated liquid
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In(h/h°) = a + b/T + cxIn(T) + dxT®; where h® =1 Paxs
Evaluation Results:

Viscosity (Liquid, Gas)
Equation: DIPPR 101

Validity range

Temperature: 280.819 to 560 K
Constant parameters: 0

Fitted parameters:

-114835| = A
441161 (=B
57.035 |=C
-74.3069 | =
0.200078| =

Covarnance matrix

2.07392e+0091.13877e+0101.08354e+009 -4.61094e+009 -3.69308e+006
7.13848e+009 3.93332e+010 3.73279e+009 -1 .58788e+010-1.2736be+007
6.79223e+008 3.73279e+009 3.54943e+008 -1.5103e+009-1.21157e+006
-2.8904e+009 -1 .58788e+010-1.5103e+009 6.426672+009 5.15561e+006
-2.31879e+006 -1.27366e+007 -1.21157e+006 5.15561e+006 4135.97

The example is for fitted viscosities for the saturated liquid phase of benzene.

Viscosity (Gas at low pressures; p < 6 bar)

DEFAULT: TransportPolynomial: (sample parameter output)
h =34 ajx T, where the summation is from i = 0to nTerms - 1

Alternative 1: Yaws.PolynomialExpansion (sample parameter output)
h=aajx T, where the summation is from i =0to nTerms - 1

Alternative 2: DIPPR 102 (sample parameter output)
h=AxTB/ (1+C/T+ D/TZ)

Alternative 3: PPDS 5 (sample parameter output)
h =agxT, /{1 + a;x(T, - 1)x T,}1/6, where T, = T/T. and T is the critical temperature.

TransportPolynomial: For viscosity h of the gas at low
pressures (p < 600 kPa)

h =3 ajx Ti, where the summation is from i =0to nTerms - 1
Evaluation Results:

26/33



-1.99885e-007
2.45835e-008
-2.51091e-012

Viscosity (Gas)

Equation: TransportPolynomial
Constant parameters:

Fitted parameters:

Covariance malnx

2.8015e-012-1.1503%e-013 1.39852e-016
-1.38755e-0145.723%e-016 -6.98908e-019

The example is for fitted thermal conductivities for the saturated liquid phase of

pentane.

Yaws.PolynomialExpansion: For viscosity h of the gas at low

pressures (p < 600 kPa)

h=34ajx T!, where the summation is from i=0to nTerms - 1

Evaluation Results:

The example is for fitted thermal
conductivities for the saturated
liquid phase of pentane.

Viscosity (Gas)

Equation: Yaws.PolynomialExpansion
Yalidity range

Temperature: 324.137 to 579.011 K
Pressure: 0to 0 kPa

Constant parameters; 0

Fitted parameters:
-1.93885e-007| = a,
2.45835e-008 | = a,
-251091e-012| = a,
Covariance matrx
2.53439e-012-4.70583e-014 5.5828e-017
-1.22265e-014 2.28246e-016-2.72205e-019
1.4505e-017-2.72205e-019 3.26386e-022

DIPPR 102: For viscosity h of the gas at low pressures (p < 600

kPa)

h=AxTB/ (1+C/T+ D/TZ)
Evaluation Results:
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Viscosity (Gas)

Equation: DIPPR 102

Validity range

Temperature: 324137 t0 579.011 K
Pressure: 0to 0 kPa

Constant parameters: 0

Fitted parameters:

9.15041e-008| =
0.808321 =B
123.924 =C

-7666.64 =
Covanance malinx
1.19137e-011 -6.49846e-005 0.0702446 -5 52758
-1.6684e-005 92.0988 -99530.7 7.62974e+006
0.0182506-99530.7 1.07728e+008 -8.49207e+009
-1.43615 7.82974e+006 -5.49207e+009 6.71289%e+011

The example is for fitted thermal conductivities for the saturated liquid phase of
pentane.

PPDS 5: For viscosity h of the gas at low pressures (p < 600 kPa)

h=apxT, /{1 +ax(T,- 1)x T,}1/6; where T, = T/T. and T, is the critical temperature.
Evaluation Results:

Viscosity (Gas)

Equation: PPDS 5

Validity range

Temperature: 324.137t0579.011K
Pressure: 0 to 0 kPa

Constant parameters: 470008 | =T
Fitted parameters:
1.08003e-005| = a,
0.19583 = a,
0.811897 =a,
Covariance matrix
3.33044e-015-7.37579e-014 4.30419e-012
-2.63327e-014 2.95915e-011 4.33077e-010
1.53666e-012 4.39077e-0101.31689e-008

The example is for fitted thermal conductivities for the saturated liquid phase of
pentane.
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Thermal Conductivity I: (Liquid)

e DEFAULT: TransportPolynomial: (sample parameter output)
| = & aix T', where the summation is from i =0to nTerms - 1

¢ Alternative 1: Yaws.ThermalConductivity (sample parameter output)
lg(l/1°) = A + Bx(1 - T/C)?7

¢ Alternative 2: Yaws.PolynomialExpansion (sample parameter output)
| = & ajx T, where the summation is from i=0to nTerms - 1

e Alternative 3: DIPPR.PolynomialExpansion (sample parameter output)
| = 3 aix T', where the summation is from i =0to nTerms - 1

e Alternative 4: PPDS 8 (sample parameter output)
| = a1 + a(ai+1 xt”3), where the summation is from i=1to nTerms -1and t=1- T/T,

TransportPolynomial: For thermal conductivity | of the
saturated liquid

| = daijx T, where the summation is from i=0to nTerms - 1
Evaluation Results:

Thermal conductivity (Liquid, Gas)
Equation: TranspontPolynomial

Fitted parameters:
0.250949 =a,| |PTems =3
-0.000378612 | = a, | | In this example
9.4694%e-008 | = a,
Covariance matrix

0.00747664-0.00028339 3.71942e-007
-4.07812e-005 1.55051e-006 -2.04404e-009
5.35244e-008 -2.04404e-009 2.71121e-012

The example is for fitted thermal conductivities for the saturated liquid phase of
benzene.

Yaws.ThermalConductivity: For thermal conductivity | of the
saturated liquid

lg(1/1°) = A + Bx(1 - T/C)2/7
Evaluation Results:
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The example is for fitted thermal
conductivities for the saturated

liquid phase of benzene. Thermal conductivity (Liquid, Gas)

Equation: Yaws. ThermalConductivity
Validity range

Temperature: 270 to 550.803 K
Constant parameters:

Fitted parameters:

-1.56779 | =
0.904537| =
56205 |=
Covariance matrix

12.6394-0.303357 -4.23896e-005
-14.4343 0.347516 4.76397e-005
-0.00201697 4.76397e-005 7.54707e-009

Yaws.PolynomialExpansion: For thermal conductivity | of the
saturated liquid

| = & aijx T, where the summation is from i =0to nTerms - 1
Evaluation Results:

The example is for fitted thermal  [[o5555 e e e G oA T e e

conductivities for the saturated Thermal conductivity (Liquid, Gas)

liquid phase of benzene. Equation: Yaws.PolynomialExpansion
Yalidity range

Temperature: 270 to 562.05 K
Constant parameters:
Fitted parameters: nTerms =3
0.250949 = a, in this example
-0.000378612| = a,
9.46949e-008| = a,
Covariance maifrnx

0.00405839 -0.000147328 1.93209e-007
-2.20209e-005 8.04189e-007 -1.0616e-009
2.868786e-008 -1.0616e-009 1.41264e-012

DIPPR.PolynomialExpansion: For thermal conductivity | of the
saturated liquid

| = & ax T, where the summation is from i =0to nTerms - 1
Evaluation Results:
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The example is for fitted thermal

conductivities for the saturated Thermal conductivity (Liquid, Gas)
liquid phase of benzene. Equation: DIPPR PolynomialExpansion
Validity range

Temperature: 270 to 562.05 K

Constant parameters: [
Fitted parameters:
0.250949 = aj

nTerms =3
in this example

-0.000378612| = a,
9.46949e-008| = a,
Covanance mafrix

0.00405839-0.000147328 1.93209e-007
-2.20209e-005 8.04189e-007 -1.0616e-009
2.86786e-008 -1.0616e-009 1.41264e-012

PPDS8: For thermal conductivity | of the saturated liquid

| = a1 + &(ai+1 xt/3), where the summation is from i=1to nTerms -1and t=1- T/T,

Evaluation Results:

The example is for fitted thermal

conductivities for the liquid phase Thermal conductivity (Liquid, Gas)
of benzene. Equation: PPDS 8
Validity range

Temperature: 270 to 562.05 K

Constant parameters: 56205 = T

Fitted parameters:

0.0641126 | = a,
061057 |=a,
172442 | =2
394394 |=a,

Covarnance matrix

0.0101735-6.8731 12.768-10.4908
-0.976437 704.905-1358.8 1103.87
1.8139-1356.8 2673.5-2161.56
-1.490391103.87 -2161.56 1751.7

Thermal Conductivity (Gas at low pressures; p < 6 bar)

e DEFAULT: TransportPolynomial: (sample parameter output)
| = 4 ajx T, where the summation is from i =0to nTerms - 1

e Alternative 1: Yaws.PolynomialExpansion (sample parameter output)
| = 3 aix T', where the summation is from i =0to nTerms - 1
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e Alternative 2: PPDS 3 (sample parameter output)
| = 7,95 (3ai / T/)', where the summation is from i=1to 3,

and T, = T/T,, where T¢ is the critical temperature.

TransportPolynomial: For thermal conductivity | of the gas at
low pressure (p < 600 kPa)

| = & ajx T, where the summation is from i=0to nTerms - 1
Evaluation Results:

Thermal conductivity (Gas)
Equation: TransportPolynomial
Constant parameters:
Fitted parameters:
0.00436737 = a,
-9.96937e-006 | = a,
1.54801e-007 |=a,
Covanance mairnx
5.84936e-006 -8.409512-008 1.16108e-010
-3.29717e-008 4.77164e-010 -b.b265e-013
455231e-011-6.6265e-013 9.25283e-016

nTerms=3
in the example

The example is for fitted thermal conductivities for the saturated liquid phase of
pentane.

Yaws.PolynomialExpansion: For thermal conductivity | of the
gas at low pressure (p < 600 kPa)

| = & ajx T, where the summation is from i =0to nTerms - 1
Evaluation Results:
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The example is for fitted thermal
conductivities for the saturated
liquid phase of pentane.

PPDS 3: For thermal conductivity | of the gas at low pressure (p

< 600 kPa)

Thermal conductivity (Gas)

Equation: Yaws.PolynomialExpansion
Validity range

Temperature: 27759410 444223 K
Pressure: 0to 0 kPa

Constant parameters: 0

Fitted parameters:
0.00438737 |=4a,
-9.96937e-006 | = a,
1.54801e-007 | = a,
Covariance matrix
2.57065e-006 -4.51384e-008 6.24569e-011
-1.44412e-008 2.5461e-010-3.53621e-013
1.99819e-011-3.53621e-013 4.92911e-016

| = T,%% @a;i / )", where the summation is from i = 1to 3,
and T, = T/T, where T.is the critical temperature.

Evaluation Results:

The example is for fitted thermal
conductivities for the saturated
liquid phase of pentane.

Thermal conductivity (Gas)
Equation: PPDS 3

Validity range

Temperature: 277.594 to 444223 K
Pressure: 0to 0 kPa

Constant parameters: 470.008|=T
Fitted parameters:
11.6366
25.1191
-71.21674
Covarian
00-0.981347
00-0.981347
10981347 0.00816144
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