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Abstract

The calculation of the entropy (S) for gases is essential for design
process equipments which involve the calculation of the heat and work
requirements for industrial processes. Prediction of accurate values of residual
entropy (S7) is necessary step for the calculation of the entropy. In order to
obtain accurate values of (S7), attention has been oriented to calculate it using

an Equation Of State (EOS).

In this study important equations of state as Lee-Kesler equation and
Virial equation truncated to second and to third terms were used to calculate
the residual entropy for pure superheated vapor. In addition to those
equations, cubic equations of state represented by Soave-Redlich-Kwong
(SRK), and Peng-Robison equations were also used. These EOS were tested
for the available 2791 experimental data points of 20 pure superheated vapor
compounds (14 pure nonpolar compounds + 6 pure polar compounds). The
Average Absolute Deviation (AAD) for ST of 2791 experimental data points
of the all 20 pure compounds (nonpolar and polar) when using equations of
Lee-Kesler, Peng-Robinson, Virial truncated to second and to third terms, and
Soave-Redlich-Kwong were 4.0591, 4.5849, 4.9686, 5.0350, and 4.3084
J/mol.K respectively.

It was found from these results that the Lee-Kesler equation was the
best (more accurate) one compared with the others, but this equation is
sometimes not very preferable, because it needs more time and not easy to
apply as cubic equations of state. Noted that SRK equation was the closest
one in its accuracy to that of the Lee-Kesler equation in calculating the
residual entropy S® of superheated vapor, but it was developed primarily for

calculating vapor-liquid equilibrium and to overcome this problem, efforts



were directed toward possibility of modifying SRK equation to increase its
accuracy in predicting the residual entropy as much as possible.

The modification was made by redefining the parameter o in SRK
equation to be a function of reduced pressure, acentric factor, and polarity
factor for polar compounds in addition to be originally function of reduced
temperature and n parameter —which is also function of acentric factor— by

using statistical methods. This correlation is as follows:

a=[1+n()f
y=-0.920338 P, *34%! 10064049 T, w+0.370002 w— P, 92 T4,

This new modified correlation decreases the deviations in results
obtained by using SRK equation in calculating S® when comparing with the
experimental data. The AAD for 2791 experimental data points of 20 pure
compounds is 4.3084 J/mol.K while it becomes 2.4621 J/mol.K after
modification. Thus SRK equation after this modification gives more accurate
results for residual entropy of superheated vapor of pure 20 compounds than

the rest of equations mentioned above.
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Chapter One

Introduction

Thermodynamics has been called by many “the science of energy and
entropy”. However, unlike energy, the word entropy is seldom heard in
everyday conversation, energy and entropy play important roles in thermal

systems engineering [8, 38].

Although there are many ways to introduce the concept of entropy, the
simplest is just to deal with its utility; namely: a mathematical tool to describe
the direction in which things actually occur and if it occurs spontaneously or
not, and it is one of the thermodynamic properties of fluids that are essential
for design process equipment that calculates the heat and work requirements
of industrial process [77], and also the analysis of the performance of

compressors or expanders requires knowledge of the entropy behavior [73].

Neither energy nor entropy can be measured directly on energy or
entropy meter, so values are usually expressed in relation to an arbitrary
reference state by depending on the experimental data of another property that
can be measured experimentally as Temperature and Pressure that denoted by

T and P respectively [8].

One of the important ways to obtain the entropy data for pure
substances at various states is the experimental data usually available in
graphical or tabular forms, but for graphical it is a more complicated method
to practical use comparing with the property tables that provide very accurate
information about the properties simply, but they are very bulky and
vulnerable to typographical errors [12] and many times some interpolations

between two pressures or temperatures is needed to obtain the value of a



thermodynamic property as entropy at certain point. Also for the phase of
superheated vapor it is so difficult reaching the conditions of high pressures or
temperatures for many compounds in laboratory, thus a more practical and

desirable approach a relation based on Equation Of State (EOS).

Pure gases are categorized into [70]:

1. Nonpolar gases which include:
a. Simple fluids with spherical molecules ®=0 as Argon, Krypton,
b. Quantum gases having <0 as He, H, and

c. Other nonpolar fluids which are having ®>0 as Benzene, Propane.

2. Polar gases that could be subdivided into:
a. Non-hydrogen bonding compounds such as Ketones, and Aldehydes, and
b. Hydrogen bonding compounds (a bond forms between the H atom
attached to Oxygen atom in one molecule with the Oxygen atom of
another molecule) such as Alcohols, and Water.
In addition to acentricity, the polar compounds are characterized by the
presence of dipole moment arises from positive and negative charges that are

present in the molecule.

There is no precise recommended method for calculating entropy or
residual entropy for superheated vapor. This work involves studying the
deviation in calculated entropy values from its actual values (obtained by
available experimental data for different compounds: polar and nonpolar

gases) then stating which method is more suitable than the others.

The aim of the present work is to calculate the residual entropy by
using (Lee-Kesler, Peng-Robinson, Virial truncated to B or to C terms, and
Soave-Redlich-Kwong equations) by determining the deviation from the
actual residual entropy using statistical methods to modify the best equation

depending on the shape of particle (w) in addition to the polarity factor () for



the polar gases in order to come out with an equation that predicts the residual
entropy for different types of superheated vapor of pure gases with high

agreement with experimental data.



Chapter Two

Theories, Definitions, and Literature Review

2.1 General View

A major objective of any field of pure or applied science is to
summarize a large amount of experimental informations with a few basic
principles. The hope then is that any new experimental measurement can
easily understood in terms of these established principles, and these
predictions based on these principles will be accurate. The principles of
thermodynamics may be summarized as four laws or axioms known as the
Zeroth, First, Second, and Third laws of thermodynamics [51].

Although the formulation of these laws is simple, their implications are
remarkably extensive. The Zeroth law deals with thermal equilibrium and the
possibility of defining the concept of temperature, the First Law introduces
the concept of internal energy and establishes the principle of conservation of
energy. The Second Law indicates the natural direction of change of the
distribution of energy and introduces the principle of increase of entropy. The
concept of entropy describes quantitatively the loss in available energy in all
naturally occurring transformations. Finally, the Third Law defines the
absolute zero of entropy. These laws were deduced from experimental results
gathered over centuries and there is no mathematical proof for them but, like
all physical laws, thermodynamic laws are based on logical reasoning [50,
77], and the existence of entropy in each one of the laws of thermodynamics

appears explicitly or implicitly.



2.2 Ideal and Real Gases

Some thermodynamic properties such as Pressure, Volume, and
Temperature can be measured directly; whereas others such as enthalpy and
entropy can be indirectly evaluated by relating the measurable properties. An
equation that represents the PVT behavior of fluid is generally called an
equation of state.

The ideal gas is a hypothetical substance that obeys the laws of Boyle
and Charles:

PV =k, (Boyle's law) where k; = a constant at a given 7.
V=k,T (Charles's law) where k, = a constant at a given P.

Combination of these two equations leads to the relation:

PV =kT (2-1)
k depends on the units, on the mass, and on the nature of gas; but if one
choose one mole of a gas in all cases, then k£ becomes a universal constant
independent of the nature of gas and dependent only on the units chosen for P,
V,and T [50, 15], thus one can obtain the familiar equation:

PV =RT (2-2)
Which is called "the ideal gas equation of state" and R is called the gas
constant,

The gas constant is the same for all gases, and its value in common unit (SI
unit) is 8314.4 J/ (kg-mole. K). The behavior of many fluids in the region of
high temperatures and in the region of low pressures can be expressed by the
ideal gas equation [12]. Because of its simplicity, the ideal gas equation of
state is very convenient to use in thermodynamic calculations, but to indicate
over what range of density it will hold with accuracy? Moreover, how much
does an actual gas at a given pressure and temperature deviates from ideal gas

behavior? The T-V diagram for water shown in Fig. 2-1 presents the approach



in answering these questions. It indicates the error in assuming ideal gas for

saturated vapor and superheated vapor regions.

As would be expected, at

very low pressure or high temperature the error is small but this becomes

severe as the density increases (volume decreases) [60].
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Figure 2-1 T-V diagram for water [60].

Figure 2-1 above shows that steam behaves nearly like an ideal gas at

(a) a very low pressure regardless of temperature and (b) a high temperature

and moderate pressure. Maximum deviation is near the critical point. It is to

point out that ideal gas is hypothetical gas and can exist theoretically only at

zero pressure and infinite volume.

2.3 Compressibility factor

To express the deviation of the real gas from the ideal gas the

compressibility factor which denoted by Z is introduced, It is defined as the



ratio of the actual volume of the gas to the volume predicted by the ideal gas
law at a given temperature and pressure [47]:

Z = actual volume / volume predicted by ideal gas law, or

S,V __PV
(R%) RT

For an ideal gas Z = 1, in real gases this seldom the case. Z generally

(2-3)

increases with pressure and decreases with temperature. At high pressures or
low temperatures, molecules are moving less rapidly and are colliding more
often. This allows attractive forces between molecules to dominate, making
the volume of the real gas (V,.q) less than the volume of an ideal gas (Vigew)
which causes Z to drop below one. When pressures are lower or temperatures
are higher, the molecules are freer to move. In this case repulsive forces
dominate, making Z > 1. The closer the gas is to its critical point or its boiling

point, the more Z deviates from the ideal case [25].

2.4 Critical and Reduced Properties

The critical temperature, T, the temperature above which distinct
liquid and gas phases do not exist. The critical pressure, P, is the vapor
pressure at the critical temperature, and the point at T, and P, is called the
critical point. The critical molar volume, V. is the volume of one mole of a
substance at the critical temperature and pressure [26].

The critical point represents the state at which vapor and liquid phases
in equilibrium becomes indistinguishable from one another, because their
properties such as densities are identical. For a pure substance, the critical
point is also the highest temperature and pressure at which liquid and vapor
phases can exist in equilibrium, so it is a unique point of pressure,

temperature, and volume and it i1s conventional to call the substance in the



superheated region: vapor if its temperature is below that of the critical point,
and gas if it above the critical point [50, 81].
The horizontal inflection point exhibited by the critical isotherm at the

critical point implies the following mathematical condition:

oP o°P
— | === =0 2-4
(aV)TC (81/2 L -

Critical properties vary from substance to another, just as the case for the
melting point and boiling point and these properties for many pure substances
can be determined experimentally [26, 80, 45] when the critical properties are
substituted in eq. (2-3) it will produce the definition of the critical
compressibility factor:
7 BV.
RT,

c

(2-5)

Z. can be used as one of the interesting thermodynamic parameters in the
prediction method of corresponding states principle, as it will be indicate
later.

One of the advantages of the knowledge for the critical properties and
the critical point, that they are used as basis for the PVT properties to form
general scale factors. The observation of the data for different fluids, exhibits
a remarkable uniformity when the thermodynamic coordinates are expressed
in suitable dimensionless or reduced form. This fact is the basis for the most

generalized correlation which called the theorem of corresponding states [57].

T:ﬂ )
r TC
P
P = 2-6
=P > (2-6)
14
Vr:? )



2.5 Reference State and Reference Values

The values of thermodynamic properties as enthalpy, and entropy given
in the property tables are not obtained by direct measurement but are
calculated from other data that can be more readily determined
experimentally. Since thermodynamics deal very largely with such properties
that have no known absolute values and therefore be concerned with
differences of the property between two states. When it gives numerical
values of properties of substances and systems; it would be convenient to
regard certain states of a substance as reference, or standard, states and the
values of properties at these states are considered reference values [16].

The choice of a standard state is purely arbitrary and may vary,
depending on the application in question. In many cases, the standard state
refers only to an initial state of pressure or concentration along an isotherm
and has no reference to any particular temperature. In other cases, a certain
temperature is also selected. Thus, in giving values of certain thermodynamic
functions such as enthalpy or entropy, the value of the function is considered
to be zero at a reference state of 0° C and 1 atm absolute pressure, when the
substance is in a state of aggregation that is the commonest one at room
temperature, though one may, in special instances, prefer to use other
reference states. However, the difference in property between any two states
is precisely the same regardless of the datum selected, because the datum
cancels in the calculation. A simple standard state would be that of the
substance when pure at the given temperature and at pressure of 1 atm, but
owing to the fact that only very limited data are available for some
compounds so that one can choose satisfactory state depending on the case of

the question to be the reference state of calculations [16, 39].



2.6 Superheated Vapor

In the region to the right of the saturated vapor line as in Fig. 2-1, when
the vapor is at a temperature greater than the saturation temperature
corresponding to the given pressure, it is said to exist as superheated vapor,
and would be attained by further heating while keeping the pressure constant.
Since the superheated region is a single-phase region (vapor phase only), the
temperature and pressure of superheated vapor are independent properties, so
the temperature may increase while the pressure remains constant. Actually

the substances that are called gases are highly superheated vapors [60, 39].
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Figure 2-2 A typical phase diagram. The dotted green line gives the

anomalous behavior of water [26].

Superheated vapor is characterized by [12]:
Lower pressures (P < Py, at a given T)
Higher temperatures (T > T, at a given P)
Higher specific volumes (V >V, at a given P or T)
Higher internal energies (U > U, at a given P or T)
Higher enthalpies (H > H, at a given P or T)
Higher entropies (S > S, at a given P or T)

10



2.7 Entropy for a Real Gas and Residual Entropy

The concept of entropy was first suggested by the German physicist
Clausius. Entropy was conceived as a measure of the change in the ability of
the universe to produce work in the future, as a result of past or presently
occurring transformations or processes. Also, it will be regarded primarily as
a mathematical function that offers the simplest means of making quantitative
application of the second law which is merely a generalized statement of
experience with spontaneous processes or of tendency of change, also
Entropy 1s a measure of the number of “random” states in which molecules
store energy [8, 5]. The calculation of entropy requires knowledge of energy
states of molecules. Initially it was considered in a purely macroscopic sense
and was related quantitatively to heat, work, and temperature [8].

The entropy of a real gas is a function of two properties, such as
temperature and pressure, thus the entropy of a real gas may be expressed as:

S=8(T,P) (2-7)

Thermodynamic manipulations yield the property changes for the
molecular transformations in terms of departure functions or residual
functions. Residual entropy is a thermodynamic property, which depends on
the positions of the molecules relative to one another, where In the ideal gas
state they are effectively infinitely far apart and therefore a residual property
is a property relative to what it would be in the ideal gas state at the same
temperature 7, pressure P, and composition [2]. Sometime it is convenient to
define a residual property as a property relative to ideal gas state at the same
T, V and x. In the zero-pressure or infinite-volume limit, all models must give
zero for the departure (residual) functions. In the critical region, only those
equations that give nonclassical behavior can be satisfactory [45]. There are

two equivalent formulations of the departure function:

11



B(T,P)-B*(T,P)=B(T,P)- B°(T,P) (2-8)

B(r,v)-B%(r.v°)=B(r.v)-B°(T,V°) (2-9)
Where B is any derived property, H, S, U ...etc and V° = RT/P is the specified
volume of ideal gas at T and P. So, the residual entropy or entropy departure
1s a measure of deviation of actual entropy from ideal gas entropy, i.e.

SR=5-5% (2-10)
Note that S is the entropy of ideal gas. Qualitatively, Fig. 2-3 illustrates how

departure functions vary as a function of pressure at a specific temperature

[66]:

T = constant

T T = constant

Ideal-gas state

5 ——— w,_\/ \\/—Idealgas,S"(T,P)
~ Bt = B(T, P) T
Departure B(T, P) l

function

Real gas

Real liquid (<D

‘ P —> rp

Figure 2-3 Qualitative illustration of isothermal departure function variation
with pressure [66].

The starting point for the development of expressions for the residual entropy

1s the Maxwell relation,

(‘lsj :(5_“’] or dsz(a_f’j av @-11)

Since the entropy of even ideal gases depends on pressures and becomes
infinite as P — 0 or V' — oo, the residual property cannot be obtained by direct
integration of eq. (2-11). In order to circumvent this problem, it requires a
transformation of the integrand (0P/0T)y to ((OP/0T)y — R/V) by using the
following identity:

12



IV(T,P) ng :IV v (T,P*)

R v(r.P) R
) oy IV v 2-12)
(i

(T.P*) V
deal) (real)

Where P, is a reference pressure on ideal gas path and P~ is a very low
pressure where the real gas approaches ideal gas state.
It should be noted that the integration of the left side of eq. (2-12) results in:

v(T,P 14
j ( )RdV—j. Rav it = rin 2L __pinZP (213
yie yie RT/P, P

VTR V

Now, Integrating eq. (2-11) from V (T, P,) to V (T, P°) along ideal gas path
and then from V' (T, P*) to V (T, P) along real gas path gives:
: T,P* v(r,P
s-se=[ ) )(apj dV+j ) (a—Pj v (2-14)
(ideal) (real)

Combining equations (2-12), (2-13) and (2-14) gives:

. v(T,p*)[ i
S—S;g+R1n£=—Ran+j( ) (a—P) Ry
P, vir.e,)|\oT), Vv
~ (ideal ) B
v(r.p) | ]
+j( ) (a—Pj _Rlay (2-15)
v(r.p)|\OT )y, V|

(real)
Now, V (T, P*) can be safely replaced by oo, as the integrands no longer are
infinite at P = 0 (or at V = o0). The first right-side integrand vanishes, because
the integrand is zero as it is known for ideal gas P = RT/V and when

differentiating this equation with respect to 7" at constant V, and combining

the resulting equation with it gives:

oP R
(8_Tj -2 (2-16)

Thus, eq. (2-15) reduced to the following when divided through by R:

13



_qig 1%
55 +zn£=—zn2+ij (‘lpj _Rlay (2-17)
R P, R¥|\oT ), Vv

The value of S, depends on P, for which 1 atmosphere is usually chosen.

With volume explicit equation, the starting point is another Maxwell

relation:

)42
oP),  \aT ),

When this is combined with the corresponding expression for an ideal gas,
and integrating the result by manner approximately similar to that for deriving
the equation of residual entropy that is pressure explicit equation obtain the

next volume explicit equation[18, 73]:

_qQig P
§-8 . P_1 F_(‘?Vj }dp (2-19)
R P

P, RV | P \or

An attractive alternative to the numerical evaluation of integrals in eq. (2-19)
is their analytical evaluation by equations of state. This requires an equation
which can be directly solved for Z (or V) as a function of P at constant 7. such
an equation of state is said to be volume explicit, the other equations of state
are said to be pressure explicit; i.e. they can be solved for Z (or P) as a
functions of } at constant T [57].

The subsequent sections will partake of explaining the method of calculating

the residual entropy by some of the important equations of state.
To evaluate the entropy for a real gas; one can return to the original

relation of the entropy for a real gas as expressed before by eq. (2-8):

S=S(T,P) (2-7)
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Moreover, its differential is:
ds :(G_Sj dT + (G_Sj dP (2-20)
oT )p oP ),
The first term of eq. (2-20) is the heat capacity at constant pressure divided by

temperature that can be derived from:

H=U+PV — dH=dU+ PdV +VdP (2-21)
and dU=TdS - PdV (2-22)
By combining the two last equations:

dH =TdS +Vdp (2-23)
The isobaric form of eq. (2-23) is:

(Z_PS[L =T (2-24)

And the isobaric effect of temperature on the enthalpy is by definition, the
heat capacity at constant pressure, i.€.

(Z—I;jp =Cp (2-25)
Combining these two equations (2-24) and (2-25) gives the following
expression for isobaric effect of temperature on the entropy:

(a_sj _Cp (2-26)
or), T

And the second term of eq. (2-20) is to be found from the Maxwell relation
that used before by eq (2-18):

(a_sj _ _(a_VJ (2-18)

OP ) oT )p

When substituting egs. (2-26) and (2-18) in eq. (2-20) gives:

ds = &dT — (a—Vj dP (2-27)
T oT )p
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and from the ideal gas equation PV = RT — V/T = R/P, so when applying eq.
(2-27) for ideal gas gives:

as’s =Srar R gp (2-28)
T P

General expression for S is found by integration of eq. (2-28) from an ideal
gas state at reference conditions 7, and P, to the ideal-gas state at 7" and P:
lg C’g——Rl — 2-29
j PO (2-29)
From eq. (2-10) one can obtain S = §¥ + S then substituting eq. (2-29) in it
gives:
. T
S:S},g+j Clgd—T—Rl P g (2-30)
Ty T P()
The generalized correlations for S¥, together with ideal-gas heat capacities,
allow calculation of entropy values of gases at any 7 and P by eq. (2-30). For
a change from state 1 to state 2, by Writing eq. (2-30) for both states:
; Tr o dT
S, =88+ | 'C¥=——RIn-L+S~k
1= ITO Pr Po 1
, T (2-31)
S, =S¢+ [ C# —RIn=2+ 5%
279 jTo P Po 2
The entropy change for the process, AS = S, — S, is the difference between
these two equations:
Ty o dl
AS=| "C%=——RIn—2+S¥—-s~ 2-32
r, P P] 2 1 ( )
If one needs to calculate the entropy change between two states when
the first state is the reference state at reference conditions 7 and P, which is
selected —as it common in many references— at saturated liquid and the second

state 1s at certain 7 and P then it is necessary to add a new term to the

preceding equation to estimate the transformation of saturated liquid into the

16



saturated vapor at this initial condition which represents the entropy of
vaporization (AS,), and eq. (2-32) becomes [50, 57, 30]:

dT

T . P
AS=AS. +| "C8¥Z _RIn 2+ SR _gR 2-33
v T, P T P 2 Vi ( )

1

2.8 (P-V-T) Behavior of Pure Fluids and the Law of
Corresponding States Principle (CSP)

The physical and thermodynamic data of chemical compounds and
their mixtures are needed for efficient design and operation of chemical
processing plants. Because experimental determination of all required data 1s
a formidable proposition, it is usual practice to predict these data by the use of
suitable correlations. Of the many creational approaches that have been
proposed, the Corresponding States Principle that denoted always by (CSP)
has proved to be the most powerful framework for predicting configurational
properties of fluids and the best aid in summing up the (P-V-T) behavior [65,
13]. It asserts that suitably dimensionless properties of all substances will
follow universal variations of suitably dimensionless variables of state and
other dimensionless quantities. The number of parameters characteristic of the

substance determines level of CSP [45].

2.8.1 Two-Parameter Corresponding States Principle

Both the van der Waals and Redlich- Kwong (RK) equations of state
have been written in the form:

Z=f(T.,P) (2-34)
Expressions such as (2-34) are known as generalized equations, because of

their general applicability to all substances. This functional relationship was

first recognized by van der Waals in 1873. Thus the prediction of unique
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relationship among Z, 7,, and P, is known as the van der Waals two-
parameter theorem of corresponding states. It states that any pure gases at the
same reduced temperature and pressure should have the same compressibility
factor. Since the van der Waals and RK equations apply to both the liquid and
gas phases, the theorem expressed by eq. (2-34) should also apply to both
single phases, up to and including the saturated vapor and saturated liquid

states [74].

L1
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Figure 2-4 Experimental data for Z vs. P, with 7, as a parameter for

different gases [5, 64].

The form of the CSP that involves only two independent parameters is
the simplest form and accurately characterizes the behavior of simple mono
atomic molecules, that is, molecules with spherically symmetric force fields.
The two- parameters CSP led to important generalization of thermodynamic
properties, but as more experimental data became available, a great many
fluids of non- spherical molecules were found to deviate from this principle.

This has necessitated a “third parameter” to account for the deviation [18].
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2.8.2 Three-Parameter Corresponding States Principle

The addition of a third parameter extends the practical applicability of
the principle to non-polar non-spherical fluids (non-polar gases, for example,
inert gases and hydrocarbons, are characterized by a zero dipole moment). A
variety of third parameters have been suggested and used in the past [65]:
2.8.2.1 Critical compressibility factor

In 1951, Meissner and Seferian first proposed the use of critical
compressibility factor as a third parameter. They have correlated the
compressibility factor with 7,, P. and Z, using Z= 0.27 as a reference. The
usefulness of Z, as a third parameter was again demonstrated by Lydersen et
al. [35] in their thermodynamic property correlations [18].

In actuality, the critical compressibility factor can vary greatly between
substances. This would suggest that utilizing Zc as a third parameter could
increase the accuracy of the principle of corresponding states. To calculate Zc,
V. must be known. Unfortunately, since the differential compressibility,
(0V/OP) 7, approaches infinity at the critical point, the critical volume cannot
be accurately measured, and so there is some advantage in avoiding the use of
Zc [51].
2.8.2.2 Riedel's Parameter

Riedel [18] observed in 1954 that the slope of reduced vapor pressure
of a fluid at the critical point could be effectively used to describe the
deviation from that of spherical molecular fluids. The observation resulted in
a third parameter which is defined as:

. _0lnP’ oP’
© 0oInT. orT

7

(At critical point) (2-35)

P is the reduced vapor pressure. The following year, basically the same
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parameter was independently introduced by Martin and Hou in 1955' in their

development of an equation of state.

2.8.2.3 Acentric factor

In this same year in 1955 Pitzer [44] observed that the reduced vapor
pressures of molecules with acentric force fields are lower than that of simple
fluids; and the difference is greater for molecules of greater acentricity. Pitzer
noted that all vapor pressure data for the simple fluids (Ar, Kr, and Xe) lie on
the same line when plotted as log;, P* vs. 1/T, and that the line passes
through log;o P** = -1.0 at T, = 0.7. This is illustrated in Fig. 2-5. Data for
other fluids define other lines whose location can be fixed in relation to the
line of simple fluids. Thereupon, Pitzer defined the acentric factor o (a third
parameter) of a substance by [57]:

w=-1-log;y(P’), (2-36)

=0.7

1.0 1.2 1.4 1.6 1.8 2.0
T T T T T

-1 e

R Slope = —2.3
{ {Ar, Kr, Xe}
I
t
]
e ! Slope =32
T =ty 1.43 {n-Octane)

Figure 2-5 Approximate temperature dependence of the reduced vapor

pressure [57].

Therefore ® can be determined for any fluid from Tc, Pc, and a single
vapor-pressure measurement was made at Tr = 0.7 which is near the normal
boiling point of most substances, so the importance of choosing Tr = 0.7 that

was adopted by Pitzer not only provides numerical simplicity (log;o P, = -1

! As cited in reference (Martin, J. J. and Hou, Y. C., AIChE I., 142 (1955)).
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for simple fluids) but also beneficial because vapor-pressure data are most
commonly available at pressure near atmospheric [57].

Among the third parameters proposed, Pitzer’s acentric factor has
gained widest acceptance in both academic and industrial areas, because it is
of a simple extension of two-parameter corresponding states principle and
calculated from experimental data that tend to be accurate as well as
accessible and gives good accuracy for normal fluids (nonpolar and weakly
polar substances) including hydrocarbons [18,46].

As originally proposed, o represents the acentricity or nonsphericity of
a molecule. For monatomic gases (Ar, Kr, Xe), o is, therefore, essentially
zero and for quantum gases (H,, He, Ne) and a few others (e.g., Rn) o < 0.
For methane it is still very small. However, for all other species such as
higher molecular-weight hydrocarbons ® increases and it is positive values up
to 1.5. It also rises with polarity. At present, o is very widely used as a
parameter, which in some manner is supposed to measure the complexity of a
molecule with respect to both the geometry and polarity, but the large values
of o for some polar compounds (® > 0.4) are not meaningful in the context of
the original meaning of this property [45, 49]. With three parameter (P,, T,,
and w), the principle of corresponding states becomes highly accurate for

subcooled and superheated nonpolar and slightly polar substances [54].

2-8-3 Four- Parameter Corresponding States Principle

Polar compounds are characterized by a nonzero dipole moment p
which expresses the effect of electrostatic forces between molecules because
it is resulting when the electrical center of a bond does not coincide with its
center of mass. Polarity is defined as a magnitude of a dipole moment
expressed in debye units (1 debye = 3.162x10% (J.m®)""?) as a rough rule [73,
70].
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The Pitzer three-parameter CSP excludes systems containing highly
polar species and species exhibiting specific interactions like hydrogen
bonding. Several attempts have been made to formulate a four-parameter CSP
applicable to polar fluid. Notable one among these was the work of Halm and
Stiel [23]
2-8-3-1 Polarity Factor of Halm and Stiel

Because the vapor pressure formed the basis for the definition of the
acentric factor, this property was chosen as the starting point for the extension
of the normal fluid approach to polar fluids to obtaining polarity factor y
which is an empirical parameter for polar substances similar to the acentric
factor for normal fluids. The factor y is defined to be zero for normal fluids

and can be expressed for polar fluids as follows:

y=logP'|  +1552+1.7w (2-37)

Values of y can be obtained from the literatures [23, 31] for some polar
compounds. The values of ®, 7., P. and % for number of nonpolar and polar

compounds are listed in appendix A.

2.9 Equations of State

The most convenient method of representing the properties or the
behavior of a substance, is by a mathematical expression; that is, an equation
which represent the (P-V-T) behavior of a fluid. A general form of such an
expression is:

f(P,V,T)=0 (2-38)
This is known as an equation of state (EOS). This i1s the most convenient way
of a large amount of data in a form which is highly useful [47]. A good
equation of state is perhaps the best method for handling of (P-V-T) data.

More importantly, it provides a most efficient and versatile means of
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expressing various thermodynamic functions in terms of (P-V-T) data and
make it possible to represent phase equilibria in a compact analytical form.
Despite the abundance of such equations of state, and although there have
been efforts to establish mathematical forms of equations of state for over 100
years, a truly satisfactory and not-too-complex solution remains to be
developed for wide ranges of temperature, pressure, composition -for
mixtures- and molecular variety that are very helpful for areas of interest in
scientific and engineering applications [18, 4].

The type of equation of state may be written for a pure fluid as:

e Volume explicit form,

V=v(P,T)
Or (2-39)
V:EZZ@J)
P
e Pressure explicit form,
P=P(V,T)
Or (2-40)
P:EEZWJj
4

o /- explicit form,

Z=2Z(T,V) (2-41)
While, for a mixture of n-components, there are a further independent
composition variables. The virial equation is the only common example of a
volume-explicit EOS, and the Pitzer-Curl and Lee-Kesler of the Z-forms,
where there are some common equations of state of pressure-explicit form as
van der Waals, Redlich-Kwong, and other cubic equations of state (in which
P is given by a cubic function of V) [73, 7]. Equations of state which express

Z as a function of 7, and P, are said to be generalized, because of their general
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applicability to all gases and liquids. Any equation of state can be put into this
form to provide a generalized correlation for the properties of fluids. This
allows the estimation of property values from very limited information [57].

For process calculations particularly in petroleum and cryogenic
technology, cubic equations of state have proved to be extremely useful. They
are simple and can be solved with a straightforward algebraic procedure, so
that they lead to robust computer programs for the prediction of
thermodynamic data and to relatively short computing times [24].

Many equations of state can represent adequately the properties of the
gas phase, some are applied only to the liquid, but the most important
category of EOS models contains those that may be applied in the same form
to both gaseous and liquid phases. There are no equations of state applicable

simultaneously to solid, liquid and gas [7].

Different equations of state have been proposed; the most important

equations those are used to calculate S* in this work are:

2.9.1 Soave-Kwong-Redlich (SRK) Equation

Although Redlich-Kwong (RK) equation of state [48] which can be
considered a modification of the simplest and oldest equation of van der
Waals is the one that perhaps received most attention in the last years in the
crowd of equations that proposed, but its accuracy when compares with
equations containing many more constants regarded very well only when
applied to non-polar rather simple fluids. This is because the parameters of
RK equation are based entirely on the two critical constants 7, and P, and do
not incorporate the acentric factor [7, 55]. Therefore, Soave [59] in 1972
introduced a modification on the RK equation of state which has been very

successful in extending the applicability of RK equation to be applied with
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high accuracy for wide range of non-polar and slightly polar components [71,
58]. The temperature dependent term a/T” of the RK equation was altered to
include both the temperature and the acentric factor by Soave; the SRK
equation is [7]:

RT ac

P:V—b_V(V+b) (&-42)

Where the factor a is an empirical function determined from the vapor-
pressure data of pure hydrocarbons [74].

The SRK equation for residual entropy is:

R
S—=1n[Z—B]—£1n 1+2 (2-43)
R aaA VA
The cubic form in terms of compressibility factor is:
z*—(1-B)z° +(4-B* - B)z - 4B =0 (2-44)
P P
Where A= 0.42747aT—V2 B= 0.08664# (2-45)
R°T? RT
a=0.42747 - ¢ b=0.08664—= (2-46)
a= [1 +nll-17 )]2 n=0.48508+1.55171w—0.15610°  (2-47)

and D=na.aTl

r

(2-48)
2.9.2 Peng-Robinson (PR) Equation

The equation of Peng and Robinson in 1976 [43] is structurally rather
similar to the SRK and, like the SRK, requires only the critical constants and
the acentric factor for its application for a pure fluid. This equation of state

was developed primarily for vapor liquid equilibrium predictions. Peng-

Robinson modified the standard form as follows [7]:
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RT ao

P= - 2-49
V—b V(V+b)+b(V -b) (2-49)
The SRK equation for residual entropy is:
R
S_:ln[Z_B]_ BD _, (Z+2414B (2-50)
R 2.828aaA \Z—-0.414B

The cubic form in terms of compressibility factor is:

z3—(1-B)z> +(4-3B° - 2B)z - (4B-B* - B*)=0 (2-51)

P P
Where 4= 0.457240(T—r2 B= 0.07780;” (2-52)
2m2

a=0.45724 RT, b=0.07780 RI, (2-53)

a= [1 - n(J -7)? )]2 n=0.37464 +1.54220 - 0.269920°  (2-54)
also, D=na,/aT, (2-48)

2.9.3 Lee-Kesler Equation

Lee and Kesler in (1975) [32] developed an analytical correlation,
based on Pitzer’s three-parameter corresponding states principle [44] to
provide increased accuracy and covering the whole range of 7, and Pr of
practical interest in hydrocarbon processing. It is to be noted that the original
correlations by Pitzer et al., were limited to reduced temperatures above 0.8.
Pitzer et al. correlations for the compressibility factor of a fluid whose
acentric factor is w is given by the following equation:

7=70 1 oz (2-55)
Where Z” is the compressibility factor of a simple fluid and Z” corrects Z
for the effects of nonspherical intermolecular forces (primarily dispersion and
overlap) [71]. Z© and Z" are assumed functions of 7, and Pr. However, Lee

and Kesler found that the compressibility factor of any fluid is a function of
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the compressibility of a simple fluid (Z”), the compressibility of a reference
fluid (Z"), and the acentric factor, where Z” and Z” are functions of 7, and

Pr and the correlation of Lee and Kesler takes the form:

7=204 2 (700 70)) (2-56)

7

Where @'=0.3978 and it is the acentric factor for reference fluid, and the
correction term Z” in eq. (2-56) is obviously equivalent to (Z”- Z”) / " this
expression is convenient since both Z” and Z” are given by the same
equation with, however, different constants. Lee and Kesler chose n-octane as
the heavy reference fluid since it is the heaviest hydrocarbon for which there
are accurate (P-V-T) and enthalpy data over a wide range of conditions [32,
33].

The function for both the simple fluid Z” and the reference fluid Z”
are derived through a combination of experimental data and a reduced form of
the modified Benedict-Webb-Rubin [9] equation of state with a different set

of constants that are scheduled in table 2-1.

Z:[%]:]+£+ ¢ + D 44 (ﬂ+ 7}“{%} (2-57)

r VV Vrz Vr5 T r3 Vr2 Vr2 r
b, b
B:bj—b—Z——;——‘; (2-58)
T’” Tr Tr
C C
C=c, -2+ 2-59
1 Tr Tr3 ( )
D=d,; + 6;—2 (2-60)
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Table 2-1 Constants for Calculating equation (2-57) [32]

constants | Simple Fluid (0) | Reference Fluid (r)
b, 0.1181193 0.2026579
b, 0.265729 0.331511
bs 0.15479 0.027655
by 0.030323 0.203488
Ci 0.0236744 0.0313385
Cy 0.0186984 0.0503618
C3 0.0 0.016901
Cq 0.042724 0.041577

d;x10* 0.155488 0.48736
d,x10* 0.623689 0.0740336
B 0.65392 1.226

Y 0.060167 0.03754

For calculating Z for the fluid of interest given at 7 and P, first the
appropriate values of 7, (7/T.) and P, (P/P.) are calculating by using critical
properties of the fluid. From the simple fluid constants in Table 2-1 and eq.
(2-57) solving for V, —which is not the correct reduced volume for the fluid of
interest, but rather a pseudo-reduced volume— by the trial and error method
when V, is defined as (P.V/RT,), which can be considered the initial guess for
the calculation, or from the first equality of eq. (2-57) the initial guess can be
taken as:

T
V,=7-" 2-61
P (&-61)

7
7

the previous equation was depended by Paul and Francis [42] in preparing
their computer program for the tables of Lee and Kesler”. After trial and error
calculation the obtained value of ¥V, = ¥,/ for simple fluid and when
employed in the first equality of eq. (2-57), Z is calculated for simple fluid.

This process is then repeated using the reference fluid constants with the same

? Paul and Francis [42] took the initial guess for Z of eq. (2-62) equal to 0.2 but for this search which
concentrates on the vapor phases especially superheated vapor the initial Z value taken equal to 1 because for
vapor phases at high reduced temperatures and pressures the Z value often more than unity [45].
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T, and Pr values of the fluid of interest to find ¥, = V,”” and Z” for the
reference fluid. Finally, with Z” from the first calculation and from Z” from
the second, the compressibility factor Z for the fluid of interest is determined
from eq. (2-56) [32].

The residual entropy is derived from eq. (2-57):

ﬂﬂn(ij:ln(z)_ i +(%ZJ+(Z%3J

*

R V.
2c;
c J—
A
- : -—L+2E (2-62)
2V, 5V
c 4 4
Where: E=—2% <B+1—| f+1+- |exp - (2-63)
ZTI’37/{ { VI’2} VI’Z

After determining V,"” and Z for the simple fluid at the 7, and P, appropriate
for the fluid of interest, and employing eq. (2-62) with the simple fluid
constants in table 2-1, (S-S®)/R is calculated. This term represents /(S-
$%)/R]"” in this calculation and Z in eq. (2-62) is Z”. Then, when repeating
the same calculation, using the same 7, and P, and the values of V. and Z
for the reference fluid which also determined previously, but employing the
reference fluid constants from table 2-1. With these, eq. (2-62) allows the
calculation of /(S-S%)/R]”. Now, determining the residual entropy function

for the fluid of interest from:

e

R P R p*

+ (;’ j {(S —RS N ) N m( }i H(r) F%) + h{ }f* H(O) (2-64)
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2.9.4 Virial Equation

The virial equation of state, also called the virial expansion, is the most
interesting and versatile of the equations of state which are used to describe
the (P-V-T) properties of a fluid and its importance due to that it has a sound
theoretical basis. It is a polynomial series in pressure or in inverse volume
whose coefficients are functions only of 7 for a pure fluid. Virial coefficients
are classified into many truncated forms according to the order of the term

series [77, 27]. The consistent forms for the initial terms are:

Z_PV_]+B(T)+ C(T)+D(T)m

= = 2-65a

RT V v: ooy3 ( )
=1+Bp+Cp’ +Dp’... (2-65b)
=1+B'P+C'P+D'P+--- (2-65¢)

The coefficient B or B’ is called the second virial coefficient, C or C’is called
the third virial coefficient, and so on. In practice, since not all of the
coefficients of the virial series are known, and only data of the second virial
coefficients are plentiful in the literature, terms above the third virial
coefficient are rarely used in chemical thermodynamics and the series is
usually limited in practice up to moderate pressures. However, the advantages
of the virial equation could be increased if quantitative information were

available on the third virial coefficient [39, 52].
The word "virial" 1s related to the Latin word for force. So, this name

was taken over for the virial expansion because the terms in that expansion

can be calculated from the forces between the molecules [27].

30



2.9.4.1 Relations between the coefficients

The virial expansion for P is:

. RT( ;. B, CT), D(T)m) (2-66)
4 N 7S 7S

The coefficients of the expansion in pressure are related to the coefficients of

the expansion in density (//V) as follows [19]:

B=RTB' = B =2 (2-67a)
RT

c=(rr)(c'+B7) = C'=£C_—BQ) (2-67b)

(RT)’

The first step of the derivation of these relations is by solving the original
virial expansion for P above then equating the two virial expansions, and
substituting this expression for P into the pressure form-side of resulting
equation to obtain:

]+Bé+C%+---:]+B'RTé+B'RTB%+C'(RT)2%+--- (2-68)
Both sides of equation (2-68) are power series in 1/V (third and higher powers
of 1/V have been omitted because the second power is the highest power that
are using by the common references). Since the two power series must be

equal, the coefficients of each power of //J must be the same on both sides

this comparison provides the relations between the coefficients [81, 3].

2.9.4.2 Second Virial Coefficient

Correlation of second virial coefficient of both polar and nonpolar
systems is presented by [70, 1].

Z:I+£:I+B’P:I+£ (2-69)
V RT

Tsonopoulos correlation for B:
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B= RPT (8 + 8™ (2-70)

c

B0) _ 14g5. 033 01385 _0.0121 _0.000607

2-71
Tr Tr2 Tr3 Tr8 ( )
B0)_p o537y 03310423 0.008 (272)

T’ T3 T8

r r r

2.9.4.3 Third Virial Coefficient
At high pressures -above 1500 kPa- equations. (2-65a, b, and ¢) may

be truncated after three terms [40]:

z=1+2+C C1iBPyCp? (2-73)
Vo oy?

Orbey-Vera correlation for C:

2
C= (RPT c J (€ + ) (274
) _ 0.02432  0.00313
Cc"'=0.01407 + 175 T3 (2-75)
) 002676+ 0-0177  0.04 _0.003 0.00228 (2-76)

Tr2 .8 Tr3 Tr6 Tr] 0.5

By using the residual properties, the final expression of the residual

entropy after derivation can be expressed as [45]:
_qig 2

S=5% _ dB(P)|_1 C_Td_C_ 32_23Td_B K F. (2-77)
R dT\R) 2 dT dT ) \ RT

2.10 Entropy of Vaporization

Entropy of vaporization (AS,) is the entropy of phase transition of the
compound from saturated liquid into saturated vapor at the same condition

[30]. The entropy of vaporization is calculated from [11]:
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as, A

(2-78)

(AH,) 1s the enthalpy of vaporization. As shown in eq. (2-78) the calculation
of (AS,) depends essentially on the (AH,), therefore this section will be
directed toward the attention to the enthalpy of vaporization and presents
some common methods of its estimation. Enthalpy of vaporization is the
difference between the enthalpy of the saturated vapor and that of saturated
liquid at the same temperature [45] so; the enthalpy change accompanying
material transfer between phases is obtained by differencing the enthalpies of
each state [53]. For pure substances, the enthalpy of vaporization can be
found by empirical methods which are simpler than the application of
equations of state to both phases when they are valid [37].

The enthalpy of vaporization can also be calculated from corresponding
states methods, Pitzer et al. [44] have shown that AH, can be related to 7, T,
and o and tabulated the entropy change of vaporization. Pitzer et al. proposed
the simple correlation:

AH ,

=AS, =AS") + pAs() (2-79)

v

Where AS, ” and AS, " are expressed in entropy units, as J/ (mol.K) and are

functions only of 7,. Multiplying eq. (2-79) by T, /R gives:

AH, _T, (s + As) (2-80)
RT. R

Thus AH, /RTc is a function of ® and 7, only. AS, was plotted against ® for

several reduced isotherms as illustrated by Fig. 2-6 a) and Fig. 2-6 b) is a plot

giving the dependence of the two correlation terms upon 7, [11].
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Figure 2-6 a) Dependence of AS, upon w, b) Dependence of entropy of

vaporization functions upon 7, [11].

A pure-component constant that is occasionally used in property
correlations is the enthalpy of vaporization at the normal boiling point AH,,,
where T = T, (boiling point), P = 101.325 kPa. Several important special

estimation methods are summarized below [45, 49]:

1. Giacalone method:

One of the widely used equations to make rapid estimates of AH,, has been

Giacalone equation:
In(P./1.013) (2-81)
1-T,,

AI—[vb = RTCAvaTbr

where P, is in bar and Ty, is the reduced boiling point (Ty=75/T,). Usually, in
such cases, AZ,, is set equal to unity. Extensive testing of this simplified form

indicates that it normally over predicts AH,, by a few percent.
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2. Kistiakowsky method:
AH ,

b

=AS,, =36.6 + RInT, (2-82)

This method represents another simple equation used in such cases for
estimating the AH,,. However, better results are obtained with other relations,
noted below:

3. Riedel method:
Riedel modified Eq. (2-81) slightly and proposed that:

InP, —1.013)
0.930 - T,

AH, =1.093RT,T,, ( (2-83)

4. Chen method:
Chen used eq. (2-80) and a similar expression proposed by Pitzer, et al. to
correlate vapor pressures so that the acentric factor is eliminated. He obtained

the following relation when applied to the normal boiling point:

3.978T,. — 3.958 + 1.555In P,
1.07-T,,

AHVb = RTCTb}’ (2-84)

5. Vetere method:
Vetere proposed a relation similar to the one suggested by Chen. When

applied to the normal boiling point:

0.4343 InP, — 0.69431 + 0.89584T,,
0.37691—0.37306T,, +0.15075P,'T; ?

AHVb = RTCTbF (2‘85)

2.10.1 Variation of AH, with Temperature

The enthalpy of wvaporization decreases steadily with increasing
temperature and is zero at the critical point. If the enthalpy of vaporization is
known at one temperature, the value at another temperature is obtained from a

widely used correlation between AH, and 7, which is Watson relation [75]:
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0.38
AH,, (1-T, (2-86)
AH,, \I-Tr,

Eq. (2-86) can be written generally [63] as:

AH.,, =AHVJ[? _ﬂ (2-87)
1 tc

Silverberg and Wenzel [56] studied the values of n for many different
substances. For hydrocarbons, however the original constant of 0.38 appears
to be adequate.

Viswanath and Kuloor recommend that » be obtained by [49]:

10
n= [0.00264AH—Tvb + 0.8794} (2-88)
b

2.11 Ideal Gas State Thermal Properties

Ideal gas properties are frequently required in correlations of enthalpy,
heat capacity, and entropy. In general, these properties are correlated in terms
of their deviations from ideality and, thus the accurate predictions of the ideal
gas values are required to obtain reliable absolute values [41]. Therefore, it is
imperative to know the ideal state properties of pure components for the
calculation of thermodynamic properties of real fluids at given temperature
and pressure. The most fundamental ideal gas state thermal property is the
heat capacity Cpig. Once this property is accurately known; all other ideal gas
state thermal properties can be calculated from the thermodynamic
relationships [18].

The molar or specific entropy of a substance may be therefore
expressed as a function of two other state variables [57]:

S=8(T,P) (2-89)
The relationship of Cpig to S, can be obtained by integrating eq. (2-26):
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(2] & (2-26)
or), T

and for ideal gas it becomes:

ig ig
(aso J _Cj (2.90)
or T
P
. T C%
i _ [T Cr i
S’ jTO a1 (2-91)

Where: 5%,= ideal gas entropy at reference pressure (1 atm for API Research
Project 44)°. Since ideal gas state properties are monatomic functions of
temperature, it is a common practice to represent these data, particularly the
Cpig by analytical equations. Many such equations have been proposed. The
most notable ones are the polynomials with varying number of terms
depending on the temperature range covered and the accuracy desired. For
relatively short temperature range, the first or second order polynomials are
sufficient, but for wide temperature ranges higher order polynomials are
needed [18].

Thinh [68] method used a third order polynomial to fit the Cpig data
over temperature range of 300-5000 K. Passut and Danner [41] used a fourth
order polynomial for C,* to fit simultaneously the (H* — H*)), C,’® and S*%,

data. Duran et al. [68] showed that the Yuan-moke expression:
ig -C
Cp =A+ Bexp F (2-92)

It gave better results than the polynomial with the same number of
coefficients. But such exponential expression cannot be analytically
integrated to obtain A and S*%,. From theoretical considerations, Aly and Lee

proposed a more accurate but substantially more complex expression

3 American Petroleum Institute Research Project 44, “Selected Values of Physical and Thermodynamic
Properties of Hydrocarbons and Related Compounds” Texas A&M Univ. TRC, College Station, 1981 as
cited in Reference [18].
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involving hyperbolic functions [18]. Thermodynamics Research Center
(TRC) [67] fitted ideal gas heat capacity at constant pressure Cpig data to a

following fourth order polynomial:

(o

?p:a() +a,T+a,T° +a;T° +a,T* (2-93)
where 7T in K and the value of Cpig is obtained by multiplying the result of the
above equation by a value of the universal gas constant R and it has the same
units as the R used. This polynomial besides it provides simplicity in use, it
also covers good range of temperatures. The data related to eq. (2-93) for
some pure compounds are listed in Appendix A which is taken from
(Appendix A- section c) of ref. [45] that contains data for more than 450 pure
compounds that were fitted by TRC.
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Chapter Three

Investigation and Development

3.1 Evaluation and Development of Equations of State

The earliest equation of state may be the ideal gas law which does not
adequately describe the volumetric behavior of gases except at very low
pressure. Consequently, many attempts have been made to develop an
equation of state for the real fluids. Since the time of van der Waals first
introduced his equation in 1873 and achieved success in qualitatively
describing some important features of the volumetric properties of real fluids,
there has been a steady outpouring of a rich diversity of equations of state
with differing degrees of empiricism, predictive capability and mathematical
form to represent the P-V-T behavior of fluids [7, 36].

The development of an accurate and convenient equation presents a
challenge to the ingenuity of the investigators because the necessity of
fulfilling these criteria limits the mathematical nature of any empirical
equation of state. From a practical point of view, the usefulness of a reliable
equation exceeds by far the mere description of the P-V-T behavior, for it
leads directly to departures from ideal-gas values of thermodynamic
properties such as enthalpy, entropy, and free energy, but a convenient
equation has yet to be found to give accurate results over a wide range of
densities and temperatures. This is of course the reason why generalized
correlations are in the form of tables and graphs [13]. So the evolution is
expected to continue with more capable equations of state being proposed;

approaching, if not reaching, perfection.
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From the viewpoint of industrial applications there have been three

general forms of equations of state which are based on [18, 45]:

Form 1 Theoretical basis: can be represented by virial equation (1912) which
can be derived from molecular theory, but it is limited in its range of
applicability; in the same field there are some important equations as:
Thiele (1963)— Carnahan-Starling (1972)— Beret-Prausnitz (1975)
— Donahue-Prausnitz (1978).

Form 2 Semitheoretical basis: can be represented by cubic equations of state.
van der Waals equation (1873) was the first equation of state capable
of predicting both gaseous and liquid phases and the majority of
equation of state models in use today are simple empirical
modifications which retain its basic cubic form as:

Redlich-Kwong (1949)— Wilson (1966)— Soave (1972)— Peng-
Robinson (1976).

Form 3 Empirical basis: these equations have been utilized for high-precision
work, but they usually need many parameters that require fitting to
large amounts of experimental data of several properties besides it
needs to tedious manipulation and excessive computer storage in
lengthy iterative calculations and all of these were limited in practical
use. The prominent ones of these long equations are:
Beattie-Bridgeman (1928)— Benedict-Webb-Rubin (1940)— Starling
(1971)— Starling-Han (1972)— Lee-Kesler (1975).

3.2 Experimental Data

The importance of the availability of experimental data for
thermodynamic properties of compounds exceeds by far the mere immediate
use in the practical applications, but also it has a more essential role in

checking the competency of any correlation or prediction by the comparison
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of the results of this method with the results of reliable experimental data. So,
the accuracy of the method determined by the deviation between the
experimental results and the results of correlation or prediction methods
which is important in the knowledge of the range of the validity of any
equation in such situation to obtain more data by this equation for unavailable
compounds. The experimental data of the entropy of superheated vapor,
obtained from the literature for the purpose of this investigation consists of
some available different 20 compounds with 2791 experimental data points
which includes 14 non-polar compounds with 1660 exp. data points and 6
polar compounds with 1131 exp. data points at low to somewhat high
pressures as shown in tables 3-1 and 3-2. They have been arranged according
to the increasing of acentric factor.

Table 3-1 Experimental entropy data for non polar pure compounds

IER s Temp. range Press. Range
Compound Exp. Data Ref.
Pts. (K) (kPa)
1 Argon 150 100 - 280 101.3-12159 | [15]
2 Methane 135 300 - 575 400 - 10000 [20]
3 Oxygen 99 280 - 440 200 - 10000 [62]
4 Nitrogen 210 200 - 500 100 - 10000 [28]
5 Ethane 116 400 - 620 300 - 10000 [21]
6 | Cyclopropane 18 291.67 - 475 | 137.9- 5515.7 | [34]
7 Propane 93 260 - 460 50 - 10000 [79]
8 Acetylene 86 210 -320 202.7-6079.5 | [15]
9 Neopentane 25 344.45 - 500 34.47-3103 | [14]
10 Benzene 44 500 - 600 100 - 4500 [72]
11| Carbon dioxide 132 313.15-423.15 | 202.65-10130 | [15]
12 n-Hexane 199 344.26 - 644.26 6.9 - 4137 [61]
13 n-Heptane 191 410.9 - 644.3 68.95 - 6895 | [61]
14 n-Octane 162 399.81 - 644.26 | 101.33-4826 | [61]
> 1660
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Table 3-2 Experimental entropy data for polar pure compounds

et Temp. range Press. Range
Compound Exp. Data Ref.
Ps. (K) (kPa)
1 Refrigerant 12 117 263.15-493.15 25-4000 [17]
2 Isopentane 50 477.59-588.71 1013 - 20265 [6]
3 Ammonia 255 243.15-713.15 50 - 10000 [22]
4 | Refrigerant 152a 156 283.15-433.15 100 - 4000 [69]
5 | Refrigerant 134a 207 263.15 -453.15 100 - 6000 [76]
6 Water 346 423.15-1373.15 | 200 - 60000 | [29]
> 1131

3.3 Calculation of Entropy for Superheated Region

The calculation of entropy for superheated region needing four steps in
a calculational path leading from an initial to a final state of a system as
obtained in eq. (2-33)

AS = AS, +ITT12 c;;gd?T—Rln%wf — SR (2-33)
Thus, in Fig. 2.3 the actual path from state 1 to state 2 — the dashed line — is
replaced by a four-step calculational path, these steps visualize as the sum of

four changes represented by the sequence of isothermal and isobaric steps:
S, -8, =(s, - 5% )+ (si& - si€ )+ (5% — 57 )+ (57 - 5, ) (3-1)
e Step 1 — 1": The transformation of saturated liquid at (7, P;) to
saturated vapor at 7; and P;:
S] =8, =AS,
Saturated entropy of vapor can be calculated by converting saturated
liquid at reference T and P to saturated actual gas at the same T and P by

using the entropy of vaporization at the normal boiling point AS" after scaling

it with the reference temperature by eq. (2-87). Reid, Prausnitz, and Poling in
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their well known book [49] tested some of the better estimation methods that
mentioned in the previous chapter for several different compounds as
hydrocarbons, alcohols, rare gases, oxides and other polar compounds and
obtaining useful comparison between these methods (Giacalone, Riedel,
Chen, and Vetere) and experimental values of AH,. This comparison shows
that the average absolute percentage error of Giacalone, Riedel, Chen, and
Vetere methods are 2.8, 1.8, 1.7, and 1.6 respectively. Therefore the present
investigation employs the more accurate one Vetere method eq. (2-85) to
calculate AH" at the normal boiling point and scaled it with eq. (2-87) to
obtain AH" at the reference temperature, then calculating AS" by dividing AH"

by the reference temperature.

) Final state
1 Superheated-
vapor
/ / at TQ], P2

- Reference state. | /
Saturated-liquid

at Ty, P, S, — S, ¢=+8%,
S8 —%

Saturated-vapor

at T] 5 P]
1V
S/gE-S/:-SR, (- 5/%)=48"*
Ideal-gas state \l/ - Ideal-gas state
atT.. P, ’ >* AT P

1 .2

Figure 3-1 Calculational path for entropy change.

e Step 1" — 1'% A hypothetical process that transforms a real gas into an
ideal gas at T, and P, by using suitable residual entropy of an equation

of state.
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e Step 1'® — 2'%: Changes in the ideal-gas state from (7}, P;) to (I», P).
For this process:
AS' = j C’g & _Rin2
Pz
In the present work C,*is calculated by eq. (2-92)
e Step 2 — 2: Another hypothetical process that transforms the ideal

gas back into a real gas at T, and P:
SZ Slg = S2
Therefore, Equations (2-33) or (3-1) are results of the totality of the

entropy changes for the above four steps.

3.4 Selecting the Optimum EOS for the Present Work

The conflict between accuracy and simplicity is a big dilemma in the
development of an equation of state. Despite the wide use of high-speed
computers, the simplicity is still highly desired for easy and unequivocal
applications of the equation to complex problems. So, for most calculations,
the empirical approach is often better than the more complex theoretical
approach in view of accuracy as well as minimum data requirements. Often,
virial equation — which truncates to second or to third term — can only be
considered useful from the first form and employed in the present work. In
addition to the Soave-Redlich-Kwong equation (SRK) and Peng-Robinson
equation (PR) as the models of cubic equations of state from the second form
which have valuable applications in most common use today, Lee and Kesler
equation represents —although it is including some complexity— the easiest

example of the third form that was also used in the present work.
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The Average Absolute Deviation for residual entropy AAD in (J/mol.K),

which 1s defined as follows:

Z‘(SRexp erimental — SRcalculated) ‘

n

AAD

(3-2)

AAD is considered as a factor for comparison between the different methods
that were used for calculating actual residual entropy of superheated vapor for
different compounds. It is calculated in (J/mol.K) because when it is
calculated in (J/g. K) was being very decimal and the imparity of deviations
of using the equations being not perceptible. Also, the dimensionless
deviation can be obtained by dividing AAD by R (gas constant) which
denoted by AAD/R.

In addition, the Average Absolute Percentage Deviation for entropy

AAD% 1s defined as follows:

0
Z‘(Sexp erimental ~ Scalculated ) /Sexp erimental | % 100%

n

AADY =

(3-3)

which is considered as a factor for comparison between the different methods
that were associated in determining the actual entropy of superheated vapor

for different compounds.

3.5 Application of the EOS for Compounds
3.5.1 Classification of the Application of EOS into Regions

Five different equations of state were applied for calculating residual
entropy (S¥) in comparison for all experimental data of pure compounds that
supported the present investigation as expressed earlier. To be insight of the
precision of these equations with the range of 7, and Pr, summary of results

classified into three regions is presented as follows:
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Region1) T, < 1, and P, < 1: including 14 compounds involving 859
experimental data points (9 nonpolar compounds with 431 experimental
data points and 5 polar compounds with 428 experimental data points)
from the 2791 experimental data points of the all 20 compounds.

Region 2) T,>1, and P, < 1: including the 20 compounds involving 1501
experimental data points (14 nonpolar compounds with 921 experimental
data points and 6 polar compounds with 580 experimental data points)
from the all 2791 experimental data points of the all 20 compounds.

Region3) T, > 1, and P, > 1: including 13 compounds involving 431
experimental data points (10 nonpolar compounds with 308 experimental
data points and 3 polar compounds with 123 experimental data points)
from the all 2791 experimental data points of the all 20 compounds.
Although this region represents the supercritical region, but the
knowledge of the accuracy of employing these equations in comparison
with the accuracy of the modified equation in the present work for this

region is advantageous for the some available experimental data.

Table 3-3 The existence of the compounds in the 3 regions.

Non polar compounds regions

1 Argon 1,2,3 12 n-Hexane 1,2,3
2 Methane 2,3 13 n-Heptane 1,2,3
3 Oxygen 2,3 14 n-Octane 1,2,3
4 Nitrogen 2,3

5 Ethane 2,3 Polar compounds regions
6 Cyclopropane 1,2 1 Refrigerant 12 1,2

7 Propane 1,2,3 2 Isopentane 2,3
8 Acetylene 1,2 3 Ammonia 1,2

9 Neopentane 1,2 4 | Refrigerant 152a 1,2
10 Benzene 1,2 5 | Refrigerant 134a 1,2,3
11| Carbon dioxide 2,3 6 Water 1,2,3
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3.5.2 Total Region

This region represents all three regions and consists of 20 compounds
involving 2791 experimental data points (14 nonpolar compounds with 1660
experimental data points and 6 polar compounds with 1131 experimental data
points).
3.5.3 Summary of the Application of EOS
The application of the equations of state that specified above and

employed in the second and fourth steps of the calculational path for
estimating S* for the non-polar and polar compounds are summarized in the
followings:

1. Lee-Kesler equation it is one of the very important equations of state

for calculating thermodynamic properties especially for superheated

vapor:
b 2b
| s+ ) (™)
_qQig T T
S-S5 + ln(i*j =1In(Z)- - -
R v,
_| 2¢;
o),
- )5 (2-62)
2V 5V

As expected it proved that it was the more accurate one than other equations
employed for calculating S*. It was found that the AAD for S* and AAD% for
S were 4.6277 J/mol.K and 1.389 respectively for nonpolar compounds, and
the AAD for S and AAD% for S were 3.2247 J/mol.K and 2.2096
respectively for polar compounds. So the AAD for S® and AAD% for S were
4.0591 J/mol.K and 1.7215 respectively for all compounds.

2. Peng-Robinson equation was used for calculating residual entropy

(S™) for the experimental data:
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5% [z 5]

7+ 2.4143) (2-50)

~ 2.828aaA (z —0.414B
this equation was not accurate as Lee-Kesler equation. It was found that the
AAD for S® and AAD% for S were 4.9243 J/mol.K and 1.397 respectively for
nonpolar compounds, and the AAD for S* and AAD% for S were 4.0867
J/mol.K and 2.9399 respectively for polar compounds. So the AAD for S* and
AAD% for S were 4.5849 J/mol.K and 2.0223 respectively for all compounds.

3. Virial equations truncation to two terms and also to three terms were

applied to the compounds of this investigation:

_qig 2
S-57 _dBfP) 1 C—Td—C—(B2—2BTd—Bj e +---(2-77)
R dT\R) 2 dT dT )\ RT

Both types gave high deviations from the experimental data. It was found that

the AAD for S* and AAD% for S for nonpolar compounds were 4.9782

J/mol.K and 1.4918 respectively of the truncated to two terms equation, while
the AAD for S® and AAD% for S were 4.9501 J/mol.K and 1.5237
respectively of the truncated to three terms equation and the AAD for S* and
AAD% for S for polar compounds were 4.9546 J/mol.K and 3.8575
respectively of the truncated to two terms equation. On the other hand, the
AAD for S* and AAD% for S were 5.1597 J/mol.K and 3.9833 respectively of
the truncated to three terms equation. So the AAD for S* and AAD% for S
were 4.9686 J/mol.K and 2.4505 respectively of the truncated to two terms
equation for all compounds, while the AAD for S* and AAD% for S were
5.0350 J/mol.K and 2.5204 respectively of the truncated to three terms
equation for all compounds.
4. Soave-Redlich-Kwong equation:

N BD B
== In[Z - B]- aAn(1+Ej (2-43)

a
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it also was used for calculating residual entropy (S®) and showed good
accuracy that was close to the accuracy of Lee-Kesler equation. It was found
that the AAD for S* and AAD% for S were 4.7665 J/mol.K and 1.3799
respectively for nonpolar compounds, and the AAD for S* and AAD% for S
were 3.6359 J/mol.K and 2.6263 respectively for polar compounds. So the
AAD for S* and AAD% for S were 4.3084 J/mol.K and 1.8850 respectively
for all compounds.

5. Soave-Redlich-Kwong equation with modification of its «

parameter:

When using new correlation of a parameter in this equation that will be
discussed in next sections the accuracy of this equation was increased and it is
more accurate than Lee-Kesler equation. It was found that the AAD for S* and
AAD% for S were 2.8247 J/mol.K and 0.9592 respectively for nonpolar
compounds, and the AAD for S* and AAD% for S were 2.1235 J/mol.K and
3.2247 respectively for polar compounds by using this new a parameter
without polarity factor y, while when adding y term the AAD for S* and
AAD% for S were 1.9299 J/mol.K and 1.3270 respectively. So the AAD for
S* and AAD% for S were 2.4621 J/mol.K and 1.1083 respectively for all

compounds.
Tables 3-4 to 3-6 illustrate the summary of application of these

equations of state through the three regions with the total region for nonpolar,

polar and both nonpolar and polar compounds.
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Table 3-4 Summary of application of EOS through 3 regions and total region

for nonpolar compounds.

Region 1 at (Tr<1 and Pr<1) No. of points in region 1 is (431)
Equations used AAD S IblS el
d for S* (J/mol.K) for S® for S
Lee-Kesler 7.2542 0.8725 1.7025
Peng-Robinson 7.6357 0.9184 1.7835
Virial (truncated to B) 7.6289 0.9176 1.8469
Virial (truncated to C) 7.5969 0.9138 1.8806
Soave-Redlich-Kwong 7.5950 0.9135 1.7916
This work 4.3948 0.5286 1.1597
Region 2 at (Tr>1 and Pr<1) No. of points in region 2 is (921)
Equations used AAD S IblS Sl
d for S* (J/mol.K) for S® for S
Lee-Kesler 4.1804 0.5028 1.3974
Peng-Robinson 4.2110 0.5065 1.3393
Virial (truncated to B) 4.3024 0.5175 1.4399
Virial (truncated to C) 4.3483 0.5230 1.4831
Soave-Redlich-Kwong 4.1509 0.4993 1.3361
This work 2.6770 0.3220 1.0258
Region 3 at (Tr>1 and Pr>1) No. of points in region 3 is (308)
Equations used RA AD AAD/RR ERID
for S© (J/mol.K) for S for S
Lee-Kesler 2.2899 0.2754 0.9253
Peng-Robinson 3.2630 0.3925 1.0290
Virial (truncated to B) 3.2896 0.3957 1.1498
Virial (truncated to C) 3.0457 0.3663 1.1458
Soave-Redlich-Kwong 2.6173 0.3148 0.9166
This work 1.0691 0.1286 0.4798
All regions (1, 2, and 3) No. of points for all regions (1660)
Equations used RA AD AAD/RR ERID
for S© (J/mol.K) for S for S
Lee-Kesler 4.6277 0.5566 1.3890
Peng-Robinson 4.9243 0.5923 1.3970
Virial (truncated to B) 4.9782 0.5988 1.4918
Virial (truncated to C) 4.9501 0.5954 1.5237
Soave-Redlich-Kwong 4.7665 0.5733 1.3799
This work 2.8247 0.3397 0.9592
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Table 3-5 Summary of application of EOS through 3 regions and total region

for polar compounds.

Region 1 at (Tr<1and Pr<1)  No. of points in region 1 is (428)

Equations used AAD IS ERID

d for S* (J/mol.K) for S® for S
Lee-Kesler 2.4043 0.2892 1.7041
Peng-Robinson 2.8964 0.3484 2.0294
Virial (truncated to B) 2.9177 0.3509 2.0854
Virial (truncated to C) 2.8258 0.3399 2.0294
Soave-Redlich-Kwong 2.7878 0.3353 1.9536
This work without y term 1.5487 0.1863 1.1178
This work with y term 1.4308 0.1721 1.0345

Region 2 at (Tr> 1 and Pr<1) No. of points in region 2 is (580)
Equations used RA AD AAD/}S albC

for S© (J/mol.K) for S for S
Lee-Kesler 3.5325 0.4249 24115
Peng-Robinson 4.0331 0.4851 2.7360
Virial (truncated to B) 4.4821 0.5391 3.1450
Virial (truncated to C) 4.4069 0.5301 3.1060
Soave-Redlich-Kwong 3.7976 0.4568 2.5810
This work without y term 2.0898 0.2514 1.4163
This work with y term 1.9801 0.2382 1.3408

Region 3 at (Tr>1 and Pr>1)

No. of points in region 3 is (123)

Equations used AAD AAD/R AAD%

qau " for S* (J/mol.K) for S® for S
Lee-Kesler 4.6279 0.5566 3.0165
Peng-Robinson 8.4821 1.0202 7.0697
Virial (truncated to B) 14.2703 1.7164 13.3837
Virial (truncated to C) 16.8306 2.0244 14.9193
Soave-Redlich-Kwong 5.8244 0.7006 5.1809
This work without y term 4.2823 0.5151 3.2432
This work with y term 3.4304 0.4126 2.2797

All regions (1, 2, and 3)

No. of points for all regions (1131)

Equations used AAD IR il

q for S® (J/mol.K) for S* for S
Lee-Kesler 3.2247 0.3879 2.2096
Peng-Robinson 4.0867 0.4915 2.9399
Virial (truncated to B) 4.9546 0.5959 3.8575
Virial (truncated to C) 5.1597 0.6206 3.9833
Soave-Redlich-Kwong 3.6359 0.4373 2.6263
This work without y term 2.1235 0.2554 1.5020
This work with y term 1.9299 0.2321 1.3270
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Table 3-6 Summary of application of EOS through 3 regions and all regions

for all compounds (polar and non polar).

Region 1 at (Tr<1 and Pr<1) No. of points in region 1 is (859)
Equations used RA AD AAD/RR albC
for S© (J/mol.K) for S for S
Lee-Kesler 4.8377 0.5819 1.7033
Peng-Robinson 5.2743 0.6344 1.9060
Virial (truncated to B) 5.2816 0.6353 1.9657
Virial (truncated to C) 5.2197 0.6278 1.9547
Soave-Redlich-Kwong 5.1998 0.6254 1.8723
This work 2.9180 0.3510 1.0974
Region 2 at (Tr> 1 and Pr<1) No. of points in region 2 is (1501)
Equations used RA AD AAD/RR albC
for S© (J/mol.K) for S for S
Lee-Kesler 3.9300 0.4727 1.7892
Peng-Robinson 4.1422 0.4982 1.8790
Virial (truncated to B) 4.3718 0.5258 2.0988
Virial (truncated to C) 4.3709 0.5257 2.1102
Soave-Redlich-Kwong 4.0144 0.4828 1.8171
This work 2.4077 0.2896 1.1475
Region 3 at (Tr> 1 and Pr>1) No. of points in region 3 is (431)
Equations used RA AD AAD/RR albC
for S© (J/mol.K) for S for S
Lee-Kesler 2.9571 0.3557 1.5221
Peng-Robinson 4.7524 0.5716 2.7529
Virial (truncated to B) 6.4233 0.7726 4.6412
Virial (truncated to C) 6.9797 0.8395 5.0765
Soave-Redlich-Kwong 3.5325 0.4249 2.1336
This work 1.7430 0.2096 0.9935
All regions (1, 2, and 3) No. of points for all regions (2791)
Equations used RA AD AAD/RR albC
for S© (J/mol.K) for S for S
Lee-Kesler 4.0591 0.4882 1.7215
Peng-Robinson 4.5849 0.5515 2.0223
Virial (truncated to B) 4.9686 0.5976 2.4505
Virial (truncated to C) 5.0350 0.6056 2.5204
Soave-Redlich-Kwong 4.3084 0.5182 1.8850
This work 2.4621 0.2961 1.1083
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3.6 Modification of EOS
3.6.1 Selecting the Optimum EOS for the Modification

Although Lee-Kesler equation proved to be better than Soave-Redlich-
Kwong, Peng-Robinson, and Virial equations for the prediction of residual
entropy of superheated vapor for the most of compounds that used in this
investigation, but it is more useful if the errors can be reduced to value less
than those obtained with Lee-Kesler equation.

The modification of any equation is usually done for the equation that
proved to be the most accurate. The more accurate one is Lee-Kesler
equation, but it is very difficult to modify it, so Soave-Redlich-Kwong
equation which is the nearest one in accuracy to the Lee-Kesler equation was

selected for modification.

3.6.2 Modification of Soave-Redlich-Kwong Equation

Soave-Redlich-Kwong equation was derived mainly to calculate vapor-
liquid equilibria, so all attention was concentrated on that purpose in its
derivation, and therefore, there is still room for improving it for superheated
vapor.

The modification would be based on modifying o parameter of Soave
equation which is function of reduced temperature and also on acentric factor

which is included in parameter n:

a= [1 + n(l - Tr0‘5 )]2 Soave eq. parameter (2-46)
Figures 3-2 to 3-5 show clearly that the values of pressures or reduced
pressures influence on the value of a although the temperature is constant.
Thus o in Soave equation can be considered a function of temperature,

pressure and acentric factor and its equation would be written as:

a=[I1+ n(;/)]z new form of o parameter (3-4)
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y=g,Pri2+ g Ir'o+g,0-Prés Trty (3-5)

The coefficients of this equation had been determined by using
statistical methods. These coefficients were calculated with the aid of
computer program on non-linear estimation of statistica software that fitting
to minimize the error obtained for calculating new o for two selected
compounds. In the present work n-octane and water were used in the fitting.
By trying many different equations, it was found that equation (3-5) was the
optimum equation for predicting y with lowest error. The coefficients of eq.
(3-5) are shown in table 3-7.

Table 3-7 Coefficients of equation (3-5).

coefficient value coefficient value
g -0.920338 g4 0.370002
2 -0.034091 gs 0.9906321
g3 0.064049 — -

The modification was made by comparing the experimental values of
residual entropy of superheated vapor with the values calculated by Soave
equation which was obtained by using all original parameters of Soave
equation except y parameter which is inserted in the computer program
empirically and remain varying until the deviation between the inserted value
of v with the calculated value by Soave equation -for each experimental data
point- approached to zero (% error of (S"ep-S"ear) < 0.00001).

The new equation of a gives a higher accuracy where the overall AAD
was 2.4621 J/mol.K for residual entropy and the (AAD%) was 1.1083 for
entropy, for the all compounds studied in the present work.

The main reason for choosing the mentioned two compounds (n-octane,

and water) in the fitting of the experimental data due to their molecular nature
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that n-octane represents the normal nonpolar gases which was considered
having the highest ® > 0 in comparison with the other used compounds in the
present work and thus to be able of controlling the other compounds of less ®
and has no polarity properties found (x = 0). On the other hand water
represents the polar compounds which have in addition to @ > 0 the polarity
properties ¥ > 0 and also it has the highest y among others. The only way for
obtaining the experimental values of the parameter y is by empirically trial
and error method which needs great time to obtain any value. Therefore the
modification was limited to only these mentioned two types of gases which
were used to predict the new o parameter equation that gives more accuracy
in calculating S® and S for all data points (2791) experimental data points for

the all 20 nonpolar and polar gases employed in the present work.

Table 3-8 Part of Table 3-6 comparison of the deviations in results for the

using compounds with the present work.

Equations used 300 EIDYS D

d for S* (J/mol.K) for S¥ for S
Lee-Kesler 4.0591 0.4882 1.7215
Peng-Robinson 4.5849 0.5515 2.0223
Virial (truncated to B) 4.9686 0.5976 2.4505
Virial (truncated to C) 5.0350 0.6056 2.5204
Soave-Redlich-Kwong 4.3084 0.5182 1.8850
This work 2.4621 0.2961 1.1083

55



1.2
®Woee o o * * * *
0.8 —
3 04—
0.0 — N
Experimental values
— ’ Soave equation
Present work
-0.4 | | — I — <
0.0 0.5 1.0 1.5 2.0

Pr
Figure 3-2 The relation between the values of parameter o and reduced

pressure for n-octane at 7, =1.3

0.00

®ooe ¢ o * L 4 * L 4

-0.40 —

|

— L3 Experimental values

< Soave equation

This work

-1.20 I | I | T | T

0.0 0.5 1.0 1.5 2.0
Pr

Figure 3-3 The relation between the values of parameter y and reduced

pressure for n-octane at 7, =1.3

56



0.8

206 S G666 6 ¢ O o L 4 *

0.6 —

0.4 —
3 -

experimental values

Soave equation

This work

0.0 = A[

0.0 0.5 1.0 1.5 2.0 2.5 3.0
Pr

Figure 3-4 The relation between the values of parameter a and reduced

pressure for water at 7, =1.349

0.0
WNOGS 666 & & ¢ o 2 L 2
-0.4 —
>~ -
Y. A O O &
0.8 — /2%
N
¢  experimental values
T €  Soave equation
This work
J
'1-2|||||||||||

0.0 0.5 1.0 1.5 2.0 2.5 3.0
Pr

Figure 3-5 The relation between the values of parameter y and reduced

pressure for water at 7, =1.349

57



3-7 Application of the Developed Correlation

In order to clarify the application of the developed correlation, the

detailed calculations are given below for a sample of compounds.

For Water

Calculation of the entropy of superheated vapor for water at 823.15 K
and 12500 kPa on the bases that Sp = 0 J/mol.K at 273.16 K and 0.6113 kPa

for saturated liquid.

Data required:

Texp. Pexp, Tc Pc Tb MWt R
(K) | (kPa) | (K) | (kPa) | (K) |(g/mol) | (J/mol.K) @ X
823.15 | 12500 | 647.14 | 22064 | 373.15 | 18.015 | 8.314 |0.344|0.023
T
AS” ~S* Ic,ar/T
Sat. lig. ——>  Sat. vap. ——> Ideal gas T——> Ideal gas
T=273.16K (1) T,=273.16 K @) To=273.16 K (B)  T=823.15K

Py=0.6113 kPa

(7]

Py=0.6113 kPa

+ SR

Py=0.6113 kPa

—> Ideal gas —> Actual gas
T=823.15K
P=12500 kPa

(O]

O]

T=823.15K
P=12500 kPa

Py=0.6113 kPa

Calculation of the entropy of vaporization (AS” )by using Vetere method eq.

(2-85):

From eq. (2-6):

AHvb :RTCTbr

T =

P =

7

7

nhU|'“U ﬁ'ﬂ|H

0.4343In P, — 0.69431 + 0.89584T,,

=1.27198

T,
and T, = ?b =0.576614

=0.56653

C

Then scaling to reference T, and P by eq. (2-87):
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n

T,-T

AH ,=AH | 2—¢ (2-87)
TI _Tc

AH

10
Where n = (0.00264F + 0.8794) =0.4082038 (2-88)
b

AH,, =46563.13 J/mol and AS,,=AH,/T" =170.461 J/mol.K

Calculation of the change of ideal gas entropy with changing temperature at

constant pressure.

do i do aj ay
4395 | -4.186x 107 | 1.405x 10> | -1.564 x 10™® | 0.632 x 107"
ig

) T Cig
From eq. (2-91): S¥ :IT ;’ dT
0

So:

Si¢ :Rx{aoln(TlJ+a](T—T0)+a72(T2 —TOZ)+%3(T3 —Tg)+374(T4 -1})
0

S'¢ = 39.04844 J/mol K

Calculation of the change of ideal gas entropy with changing pressure and
constant temperature.

S =R lnp3 = -82.52187 J/mol.K
0

Calculation of the residual entropy at reference conditions (T,, and Py) and

at given T and P by using different equations of state:

a. Lee-Kesler equation :

By using the simple fluid constants in table 2-1 in equations (2-58), (2-59),
and (2-60):
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_2 09 0020623
T. T3

D:d1+;{—2—].6331><10_4

7

From eq. (2-57):

Z:ﬂ :]+£+C2+D5+ “4 ﬂ+— exp —L
T, V. v TV TV V, y?

7

C:C]

By Newton — Raphson method from the second equating terms finding the
value of V, when assuming the first guess as in eq. (2-61) and continuing
iterations until obtaining V; ey = V; o14. When starting with assuming Z=1 for
vapor in eq. (2-61):

v, 22%215233.44

r

Then after knowing the true value of V, can calculate the true value of Z from

the first equating terms.
Z =0.9998829
From eq. (2-63):

2T37{ﬂ iy [ﬂ 41 +—Jexp[ %J} —8.004x 1071

From eq. (2-62):

o) L}
b

2V

S-S5 P .
2 + ln(P* j =-2.3479x107* For simple fluid

Then repeating the same procedures but by using the reference fluid constants

in table 2-1 to calculate the residual entropy for reference fluid:
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_gig
S-5 + ln( P* j ——6.0487 x 10~* For the reference fluid

Now, determining the residual entropy function for the fluid of interest from

eq. (2-64):
{S s*), } {S S* 1n(§ﬂ(0) ) ' )
A 5l

=—0.0000555 J/mol.K.
SR atret Tand = — (SY/R x R) = 0.0004614 J/mol.K.  and;
St Tanap=T (S*/R x R) =-2.2932 J/mol K.

v ig ig
Scalculated AST + Sat refr.T and P + S + S + SatTandP

=170.461+0.0004614 + 39.04844 —82.52187—2.2932
=124.699 J/mol K.
but the experimental value of the entropy is 119.4196 J/mol.K [29].

S —
_|Tew— cal X]00%=|]]94196 ]24699|
| 119.4196

So, A%D x100%

exp.
= 4.4208 percentage deviation for entropy.
Now, for calculating the accuracy of any equation of state directly for the
residual entropy which is the subject of the present investigation,
experimental data were needed for residual entropy in the superheated vapor
state and it was found that these data were very limited and not available for
enough compounds to be the basis for the present evaluation of EOS.
Therefore the experimental data of the residual entropy were derived from

those experimental data for entropy according to the following relation:

SR Sact . Slg (3-6)

exp. exp.
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So, the experimental data for residual entropy were obtained by the above
logical relation which was the basis in measuring the accuracy of EOS
directly. To complete this example one can calculate AAD for residual

entropy as follows:

SR =S, (S +SE +8,)=—7.56797 J/molK.

exp.

SR, =8, (S + 5% +5,)=-228859 J/mol K.

cal. —

SR _gR

exp. cal.

AD =

=|-7.56797 — (-2.28859) |

=5.2794 J/mol.K absolute deviation for SX.

AD/R=|S%  —SZ& /R = 0.6350 absolute deviation for S* divided by R.

b. Peng-Robinson equation :

R’T?

From eq. (2-53): a=0.45724 =0.5998968

c

From eq. (2-54): n=0.37464 + 1.5422e - 0.269920° =0.873236
a= [1 w1 =123 =1.705373

P
So, from eq. (2-52): 4=0. 4572405T—r2 =0.000121254
P
B= ().0778?” =0.0000051066

7

From eq. (2-48): D = na\/aiTF =(0.444455

From eq. (2-51): Z* —(1- B)z” +(4-38° - 2B)z (4B~ B* - B*)=0

By Newton — Raphson method finding the value of Z assuming first guess
Z,=1 for vapor and continuing iterations until obtaining Z e, = Zoq.

7=0.99988 at the reference state conditions, and from eq. (2-50):

R
%:zn[z ~ B]

___BD In Z+2414B
2.828ac4 \Z-0.414B

j =-0.0001214 J/mol.K.

S® atref. Tand 7= — (SY/R X R) = 0.00100912 J/mol.K. and;
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SRt anap=T (S}/R x R) = -1.195654 J/mol.K.

v ig ig
S =AS +Sat refrTandP+S +S +SatTandP

calculated —
=125.7929 J/mol.K.
but the experimental value of the entropy is 119.4196 J/mol.K [29].

So. A%D _|119.4196 - 125.7929
s oL —
| 119.4196

‘x]OO%

= 5.3369 percentage deviation for entropy.

SR =S, —(SE+8E 4, )=-7.56797 Imol K.

exp.

Sca, =S, (S"g + 8% 18, )=-1.19464 J/mol K.
D=|SL, —S&,| =|-7.56797 — (-1.194645) |

=6.3733 J/mol.K absolute deviation for S*.
AD/ R = 0.7666 absolute deviation for S divided by R.

C. Virial equation :

4%  When virial equation truncated to second term, from equations (2-70),
(2-71), and (2-72):

50)_ g 14q5_ 033 _ 01385 _0.0121 _0.000607 _ _, o
T, 17 T’ T’
BY =0.0637 - 0';231 - 0';53 - 0';38 =—11.64155
RT,

B="2c(g0 + wB")=—0.00150762

c

9B _ 1.48455x10 ¢
oT

From equation (2-77)

_Qig
§-8° __(4B (fj —_0.002232 J/molK.
R AT\ R

SR eference= — (SY/R x R) = 0.0185601 J/mol.K

S it andp= + (SR x R) = —1.938784 J/mol K.
S ASV+Sm ,,eﬁ,TandP+S’g +Slg +SatTandP

calculated —
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=128.9449)/mol K.
but the experimental value of the entropy is 119.4196 J/mol.K [29].

So. 4o p_|119-4196 ~128.9449
s oL —
| 119.4196

= 7.9763 percentage deviation for entropy.

x 100%

SR =S, (S +SE +8,)=—7.56797 J/molK.
SR =5 - (S"g + 55 +8,)=195733 Jmol K.
AD =SS, —Ski| =|-7.56797 —(1.95733)]
= 9.5253 J/mol.K absolute deviation for S*.

AD/ R = 1.1457 absolute deviation for S¥ divided by R.

4%  When virial equation truncated to third term, from equations (2-74), (2-
75), and (2-76):

) =0.01407 + % 02;;3 2_0. 01003 5] S o _26.54538
Tl" . T}" .
c) = _0.02676 + 0'7? j 57 + O'TO:’ - 0';)603 - O'g?jf S o _19.37229
RT.
C= ( - J €+ 0 cV)=—1.97474x 10
oC

= —766159%10°
or

From equation (2-77)

— ig ’
S-8% _ dB( j_i C_Td_C_(Bz_gB dB) (_ = —0.0022342
R dT 2 dT dT' )\ RT

SR eference= — (SF/R x R) = 0.0185752 J/mol.K

S® ¢ Tana =+ (SY/R x R) =—2.056865 J/mol K.
Scalculated AS” + Sat refr.T and P + Slg + Slg + SatTandP

=129.0259 J/mol.K.
but the experimental value of the entropy is 119.4196 J/mol.K [29].
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So. A%D _|7119.4196 - 129.0259
s oL —
| 119.4196

= _8.04409 percentage deviation for entropy.

x 100%

SR =S, (S +SE +8,)=—7.56797 J/molK.
SR -5 —(S"g + 5% 48, )=2.03833 J/molK.
D=|SL, —S& | =|-7.56797 - (2.03833) |
= 9.60623 J/mol.K absolute deviation for S*.

AD/ R = 1.15543 absolute deviation for S® divided by R.

cal. —

d. Soave-Redlich-Kwong equation :

R°T?

From eq. (2-46): a =0.42747 =0.5608387

c

From eq. (2-47): n=0.48508 + 1.5517 1w — 0.15610° =1.000392
= [1 - n(z - T,f”) =1.823695

=0.0001212

r

B=0.08664 % =0.00000569

From eq. (2-48): D = na,/aT, =0.492259

From eq. (2-44): Z° —(1-B)Z’ +(4- B’ —B)Z - AB=0 (2-43)
By Newton — Raphson method finding the value of Z assuming first guess
Z,=1 for vapor and continuing iterations until obtaining Z,ew = Zq.

7Z=0.9998788 at the reference state conditions.

SR

From eq. (2-43): = =1In[Z - B]- BD |

acA

(1 + Ej =-0.0001271
Z

SR st ref. T and P= — (SR/R x R)=0.00105637 J/mol.K. and;
SR Tanap=T (S*/R x R) = -1.55652J/mol.K.

v ig ig
S =AS +Sat refrTandP+S +S +SatTandP

calculated —

=125.4321 J/mol.K.
but the experimental value of the entropy is 119.4196 J/mol.K [29].
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So. 4o p_|119-4196 ~125.4321
9 oL/ —
| 119.4196

‘XIOO%

= 5.03477 percentage deviation for entropy.

SR =S, —(SE+8E 4, )=-7.56797 Imol K.
SR =8, - (S}g +S% + Sv): -1.555464 J/mol.K.
AD =SS - Sk, | =|-7.56797 —(-1.555464 )|

=6.012506 J/mol.K absolute deviation for S¥.

AD/ R = 0.723179 absolute deviation for S® divided by R.

€. new modification of Soave-Redlich-Kwong equation:
S® et Tand = — (SY/R x R) = 0.00105637 J/mol.K.

(the same value of original equation of SRK because it is at saturated

conditions.)
Fromeq. (3-4): a = [1 + n(j/)]2 (3-4)
where y=g,Pré2+ g, Ir*o+g,0-Prés Triy (3-5)
by using the coefficients of eq. (3-5) listed in table 3-7 to become:
y=-0.7583697 and a=0.058241

From eq. (2-46) and (2-47):

a=0.5608387 and n=1.000392
also, from eq. (2-45): A=0.42747«x % =0.008718

r

new

B= 0.086645 =0.038589

7

From eq. (2-48): D =na /al, =0.1527091

From eq. (2-44): Z* —(1-B)Z” +(4-B* - B)z - 4B=0 (2-43)
By Newton — Raphson method finding the value of Z assuming first guess
Z,=1 for vapor and continuing iterations until obtaining Z ., = Zoq.

7=0.9933231 at the reference state conditions.
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R
From eq. (2-43): S In|Z - B]- BD il 1+ 8= 08350486
R aaA VA
SRt = +S" =—6.942594 J/mol K
Scalculated =AS" - Scﬁ refr.T and P + Sng + Slng + Scﬁ‘TandP

=120.046 J/mol.K
While the experimental value of the entropy is 119.4196 J/mol.K [29].

|119.4196 - 120.046)

A%D = x 100%
| 1194196 |
= 0.52454 percentage deviation for entropy.
Ssxp. = Sexp, - (S’II‘g + Si)g + SV):_ 7.56797

Si{al. :Scal. B (Sllg + Slrg + SV):—694157

AD =SS - Sk |=|-7.56797 - (-6.94157 )|
= 0.6264 J/mol.K absolute deviation for S*.

AD/ R =0.0753 absolute deviation for S® divided by R.

Comparison of the deviations in results for the selecting point of temperature

and pressure of water with the present work.

Equations used R RAD AD/I}{
for S for S™ (J/mol.K) for S
Lee-Kesler 4.4208 5.2793 0.6349
Peng-Robinson 5.3368 6.3733 0.7665
Virial (truncated to B) 7.9763 9.5253 1.1456
Virial (truncated to C) 8.0440 9.6062 1.1554
Soave-Redlich-Kwong 5.0347 6.0124 0.7232
This work 0.5245 0.6264 0.0753
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Chapter Four

Discussion of Results

4.1 Discussion

The entropy of a pure compound cannot be directly measured but is
calculated from other properties. It is a function of both temperature and
pressure; in general, it increases with the increase in temperature and
decreases with the increase in pressure at constant temperature. At zero
pressure, all gases behave ideally, and the ideal gas state entropy is remaining

dependent on pressure.

The residual entropy term S-S¥, is the difference between the entropy of
a compound at certain P and T and that of an ideal gas state at the same
conditions. In the absence of P-V-T data for the compounds of interest, or if
the data do not cover the conditions under which engineering calculations are
to be made, generalized correlations which express Z as a function of 7, and
P, have been found to be of great value in estimating residual properties as
residual entropy which are based on a modified theory of corresponding

states.

The usual method available for predicting the residual entropy of
superheated vapor for pure compounds is by employing the equation of state.
In the present work the equations of state employed were: Lee-Kesler, Peng-
Robinson, Soave-Redlich-Kwong, and Virial truncated to second and to third
terms equations. It is well known that the evaluation of any correlation or
prediction method is done by comparison of the calculated values for any

equation used with those of the experimental data which normally limited and
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mostly not covering wide range of temperatures and pressures for any certain
compound. The deviation between the experimental data and results of
prediction or correlation method determines the accuracy of the method and
this accuracy in the present work was represented as mentioned in the
previous chapter by AAD% for entropy and AAD J/mol.K for residual
entropy. Tables 4-1 to 4-3 show the AAD% and the AAD in J/mol.K for the
calculated entropy and calculated residual entropy respectively of the
superheated vapor for nonpolar and polar compounds as compared with

experimental values.

4.1.1 Comparison of the Results with the Experimental Data
Comparing the results that are shown in Tables 4-1 to 4-3, indicate that
the Lee-Kesler equation gives higher accuracy for predicting S as compared
with the Peng-Robinson, Virial truncated to second or third terms, and Soave-
Redlich-Kwong equations using the experimental data points of the present

study.

The AAD% for calculating the entropy of superheated vapor for 14
nonpolar compounds of 1660 data points are 1.389%, 1.397%, 1.4918%,
1.5237%, and 1.3799% when using Lee-Kesler, Peng-Robinson, Virial
truncated to second or third terms, Soave-Redlich-Kwong respectively, while
the AAD for calculating the residual entropy of superheated vapor of these
compounds by using these equations are 4.6277, 4.9243, 4.9782, 4.9501, and
4.7665 J/mol.K respectively. Further more the AAD% for calculating the
entropy of superheated vapor for 6 polar compounds of 1131 data points are
2.2096%, 2.9399%, 3.8575%, 3.9833, and 2.6263% when using Lee-Kesler,

Peng-Robinson, Virial truncated to second or third terms, Soave-Redlich-
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Kwong respectively, while the AAD for calculating the residual entropy of
superheated vapor of these compounds by using these equations are 3.2247,

4.0867,4.9546, 5.1597, and 3.6359 J/mol.K respectively.

The AAD% for calculating the entropy of superheated vapor for the all
compounds of 2791 data points are 1.7215%, 2.0223%, 2.4505%, 2.5204%,
and 1.8850% when using Lee-Kesler, Peng-Robinson, Virial truncated to
second or third terms, Soave-Redlich-Kwong respectively, while the AAD for
calculating the residual entropy of superheated vapor of these compounds by
using these equations are 4.0591, 4.5849, 4.9686, 5.0350, and 4.3084 J/mol.K

respectively.
4.1.2 The Modified Equation

Although of the better results were obtained by Lee-Kesler equation, but
this equation is sometimes not very preferable, because it needs more time
and not easy to apply as cubic equations of state. Soave-Redlich-Kwong
equation showed also a very good accuracy closest to that of the Lee-Kesler
equation in calculating the residual entropy S* of superheated vapor. Thus
efforts were directed to modify Soave-Redlich-Kwong equation to increase its
accuracy as much as possible and to be more accurate than the original Soave-
Redlich-Kwong and even the Lee-Kesler equation. This may be done by using
a statistical program and statistical methods that give the suitable form of

correlation.

Many attempts were done to develop Soave-Redlich-Kwong
equation to this purpose, and the best correlation of this modification was
obtained in chapter three which proved a very good accuracy for most

compounds under study.
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Table 4-1 Summary of results of S® and deviations for nonpolar compounds

AAD% AAD
Compounds | Pts. | ; ey | p&R | Virial B | Virial C | Soave vg‘r‘f( L&K | P&R | Virial B | Virial C | Soave ;‘)’r‘i
Argon 150 | 0.5555 | 0.4288 | 0.4617 | 0.5150 | 0.8001 | 0.4822 | 0.6552 | 0.5218 | 0.5504 | 0.6042 | 0.9385 | 0.5745
Methane 135 | 0.7593 | 0.7433 | 0.7732 | 0.7868 | 0.5252 | 0.5007 | 1.3063 | 1.2670 | 1.3306 | 1.3561 |0.9070 | 0.8578
Oxygen 99 |0.7236 | 0.7611 | 12173 | 1.2154 | 0.6064 | 0.5475 | 1.3470 | 1.4109 | 2.2086 | 2.2052 | 1.1385 | 1.0325
Nitrogen 210 | 0.5998 | 0.5126 | 0.6160 | 0.6368 | 0.4308 | 0.2925 | 1.0030 | 0.8510 | 1.0322 | 1.0667 |0.7276 | 0.4956
Ethane 116 | 1.0350 | 1.1217 | 1.0398 | 1.0331 | 1.0283 | 0.9694 | 2.4919 | 2.6933 | 2.5023 | 2.4871 |2.4743 | 2.3318
Cyclopropane | 18 | 0.9061 | 1.4623 | 2.5156 | 2.9977 | 1.5671 | 1.1571 | 0.7078 | 1.1635 | 1.8625 | 2.2033 | 1.2437 | 0.9572
Propane 93 | 2.0487 | 1.7837 | 1.9106 | 1.9863 | 1.9116 | 1.7389 | 5.5518 | 4.8568 | 5.1947 | 53903 | 5.1873 | 4.7455
Acetylene 86 | 1.0753 | 0.7836 | 1.5093 | 1.6558 | 1.0777 | 0.9068 | 2.0440 | 1.5193 | 2.9078 | 3.1808 | 2.0350 | 1.7308
Neopentane | 25 | 1.2072 | 2.2324 | 2.4907 | 2.9344 | 22187 | 2.0851 | 1.0956 | 1.9778 | 2.1842 | 2.4908 | 1.9878 | 1.9338
Benzene 44 02246 | 0.1487 | 0.1426 | 0.1475 | 0.2166 | 0.2123 | 0.6945 | 0.4667 | 0.4488 | 0.4652 | 0.6646 | 0.6565
Carbon dioxide | 132 | 3.8848 | 3.2322 | 3.5382 | 3.7996 | 3.2123 | 2.8853 | 7.5619 | 6.2557 | 6.8665 | 7.3855 | 6.2325 | 5.5966
n-Hexane 199 | 1.9352 | 2.0886 | 2.0369 | 2.0030 | 2.0401 | 1.6176 | 9.0552 | 9.7804 | 9.5384 | 9.3783 |9.5464 | 7.5307
n-Heptane | 191 | 1.4163 | 1.7492 | 1.6427 | 1.5559 | 1.6281 | 0.7301 | 7.5960 | 9.3988 | 8.8259 | 8.3555 |8.7377 | 3.8807
n-Octane 162 | 1.8176 | 2.1173 | 2.0047 | 1.9370 | 2.0085 | 03711 | 10.867 | 12.677 | 12.004 | 11.594 |12.016 | 2.1418
Overall 1660 | 1.3890 | 1.3970 | 1.4918 | 1.5237 | 1.3799 | 0.9592 | 4.6277 | 4.9243 | 4.9782 | 4.9501 | 4.7665 | 2.8247
Table 4-2 Summary of results of S® and deviations for polar compounds
AAD% AAD

Compounds | Pts. | ;e | p&R | Y | virialc | Soave | ™S | 1ok | P&R | Virial B | Virial C | Soave | 1S
B work work
Refrigerant 12 | 117 | 0.7826 | 0.5462 | 0.5984 | 0.6164 | 0.5724 | 0.7385 | 0.8192 | 0.5670 | 0.6280 | 0.6532 | 0.5958 | 0.7510
Tsopentane 50 | 1.0768 | 1.0726 | 0.9843 | 2.2235 | 0.4973 | 0.9544 | 4.0340 | 3.9788 | 3.6402 | 8.1391 | 1.8053 | 3.5397
Ammonia 255 | 0.9136 | 1.0305 | 1.0680 | 1.0352 | 0.9484 | 0.5815 | 0.9304 | 1.0272 | 1.0886 | 1.0626 | 0.9512 | 0.5747
Refrigerant152a | 156 | 1.0637 | 1.5181 | 1.3615 | 1.2579 | 1.4147 | 0.7231 | 1.6562 | 2.3204 | 2.0967 | 1.9475 |2.1678 | 1.0996
Refrigerant134a | 207 | 2.4911 | 3.4005 | 3.1510 | 2.9013 | 3.0307 | 1.2397 | 4.8482 | 6.5411 | 6.0567 | 5.6011 | 5.8645 | 2.3752
Water 346 | 4.1592 | 5.7919 | 8.9788 | 9.4250 | 5.1695 | 2.4539 | 5.3479 | 6.8755 | 10.086 | 10.457 | 6.2356 | 3.2028
Overall 1131 | 2.2096 | 2.9399 | 3.8575 | 3.9833 | 2.6263 | 1.3270 | 3.2247 | 4.0867 | 4.9546 | 5.1597 |3.6359 | 1.9299
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Table 4-3 Summary of results of S® and deviations for nonpolar and polar compounds

AAD% AAD

Compounds Pts L&K P&R Virial | Virial Soave This L&K P&R Virial | Virial Soave This
B C work B C work
Argon 150 | 0.5555 | 0.4288 | 0.4617 | 0.5150 | 0.8001 | 0.4822 | 0.6552 | 0.5218 | 0.5504 | 0.6042 | 0.9385 | 0.5745
Methane 135 | 0.7593 | 0.7433 | 0.7732 | 0.7868 | 0.5252 | 0.5007 | 1.3063 | 1.2670 | 1.3306 | 1.3561 | 0.9070 | 0.8578
Oxygen 99 | 0.7236 | 0.7611 | 1.2173 | 1.2154 | 0.6064 | 0.5475 | 1.3470 | 1.4109 | 2.2086 | 2.2052 | 1.1385 | 1.0325
Nitrogen 210 | 0.5998 | 0.5126 | 0.6160 | 0.6368 | 0.4308 | 0.2925 | 1.0030 | 0.8510 | 1.0322 | 1.0667 | 0.7276 | 0.4956
Ethane 116 | 1.0350 | 1.1217 | 1.0398 | 1.0331 | 1.0283 | 0.9694 | 2.4919 | 2.6933 | 2.5023 | 2.4871 | 2.4743 | 2.3318
Cyclopropane 18 | 0.9061 | 1.4623 | 2.5156 | 2.9977 | 1.5671 | 1.1571 | 0.7078 | 1.1635 | 1.8625 | 2.2033 | 1.2437 | 0.9572
Propane 93 | 2.0487 | 1.7837 | 1.9106 | 1.9863 | 1.9116 | 1.7389 | 5.5518 | 4.8568 | 5.1947 | 5.3903 | 5.1873 | 4.7455
Acetylene 86 | 1.0753 | 0.7836 | 1.5093 | 1.6558 | 1.0777 | 0.9068 | 2.0440 | 1.5193 | 2.9078 | 3.1808 | 2.0350 | 1.7308
Neopentane 25 1.2072 | 2.2324 | 24907 | 2.9344 | 2.2187 | 2.0851 | 1.0956 | 1.9778 | 2.1842 | 2.4908 | 1.9878 | 1.9338
Benzene 44 | 0.2246 | 0.1487 | 0.1426 | 0.1475 | 0.2166 | 0.2123 | 0.6945 | 0.4667 | 0.4488 | 0.4652 | 0.6646 | 0.6565
Carbon dioxide | 132 | 3.8848 | 3.2322 | 3.5382 | 3.7996 | 3.2123 | 2.8853 | 7.5619 | 6.2557 | 6.8665 | 7.3855 | 6.2325 | 5.5966
n-Hexane 199 | 1.9352 | 2.0886 | 2.0369 | 2.0030 | 2.0401 | 1.6176 | 9.0552 | 9.7804 | 9.5384 | 9.3783 | 9.5464 | 7.5307
n-Heptane 191 | 1.4163 | 1.7492 | 1.6427 | 1.5559 | 1.6281 | 0.7301 | 7.5960 | 9.3988 | 8.8259 | 8.3555 | 8.7377 | 3.8807
n-Octane 162 | 1.8176 | 2.1173 | 2.0047 | 1.9370 | 2.0085 | 0.3711 | 10.8673 | 12.6769 | 12.0037 | 11.5943 | 12.0160 | 2.1418
Refrigerant 12 117 | 0.7826 | 0.5462 | 0.5984 | 0.6164 | 0.5724 | 0.7385 | 0.8192 | 0.5670 | 0.6280 | 0.6532 | 0.5958 | 0.7510
Isopentane 50 | 1.0768 | 1.0726 | 0.9843 | 2.2235 | 0.4973 | 0.9544 | 4.0340 | 3.9788 | 3.6402 | 8.1391 | 1.8053 | 3.5397
Ammonia 255 1 09136 | 1.0305 | 1.0680 | 1.0352 | 0.9484 | 0.5815 | 0.9304 | 1.0272 | 1.0886 | 1.0626 | 0.9512 | 0.5747
Refrigerant 152a | 156 | 1.0637 | 1.5181 | 1.3615 | 1.2579 | 1.4147 | 0.7231 | 1.6562 | 2.3204 | 2.0967 | 1.9475 | 2.1678 | 1.0996
Refrigerant 134a | 207 | 2.4911 | 3.4005 | 3.1510 | 2.9013 | 3.0307 | 1.2397 | 4.8482 | 6.5411 | 6.0567 | 5.6011 | 5.8645 | 2.3752
Water 346 | 4.1592 | 5.7919 | 8.9788 | 9.4250 | 5.1695 | 2.4539 | 5.3479 | 6.8755 | 10.0860 | 10.4567 | 6.2356 | 3.2028
Overall 2791 | 1.7215 | 2.0223 | 2.4505 | 2.5204 | 1.8850 | 1.1083 | 4.0591 | 4.5849 | 4.9686 | 5.0350 | 4.3084 | 2.4621
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The modification was applied for 20 pure compounds of 2791 experimental
data points (nonpolar and polar compounds). It reduced the AAD% and AAD
of Soave-Redlich-Kwong equation for 1660 experimental data points of 14
nonpolar compounds from 1.3799% to 0.9592% and from 4.7665 to 2.8247
J/mol.K respectively. While it reduced the AAD% and AAD of Soave-
Redlich-Kwong equation for 1131 experimental data points of 6 polar
compounds from 2.6263% to 1.3270% and from 3.6359 to 1.9299 J/mol.K
respectively. On the other hand it reduced the AAD% and AAD of Soave-
Redlich-Kwong equation for all the 20 pure compounds under study from
1.8850% to 1.1083% and from 4.3084 to 2.4621 J/mol.K respectively as
shown in tables 4-1 to 4-3.

Examples of nonpolar compounds: for octane the AAD% and AAD by

using SRK equation were 2.0085% and 12.0160 J/mol.K respectively, while
they were 0.3711% and 2.1418 J/mol.K respectively when using the modified
SRK equation. For nitrogen the AAD% and AAD by using SRK equation
were 0.4308% and 0.7276 J/mol.K respectively, while they were 0.2925%
and 0.4956 J/mol.K respectively when using the modified SRK equation.
Examples of polar compounds: for water the AAD% and AAD by

using SRK equation were 5.1695% and 6.2356 J/mol.K respectively, while
they were 2.4539% and 3.2028 J/mol.K respectively when using the modified
SRK equation. For refrigerant (134a) the AAD% and AAD by using SRK
equation were 3.0307% and 5.8645 J/mol.K respectively, while they were
1.2397 % and 2.3752 J/mol.K respectively when using the modified SRK
equation.

For polar compounds when applying the modified SRK equation
without considering polarity effect term the deviation from the experimental

data was more than that when considering polarity effect term as shown in
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Table 3-5. Although this increase was not very significant, but in practical use
more accuracy is desirable.

The interesting features of the developed equation in the present work
for calculating the residual entropy are:

1. It 1is a rather simple equation that achieved good results for both nonpolar
and polar compounds.

2. It needs only well-known properties of pure compounds (7,, P., @, and
for polar compounds y) for each compound.

The new correlation gives very good accuracy for calculating S* of the
compounds shown in Table 4-3 by comparison with the experimental data
approximately over the whole temperature and pressure ranges tested. Where
the conditions tested for temperature up to 7, > 2 and for pressure raised for
some compounds up to P, > 2.

Figures 4-1 to 4-10 show the relation either between residual entropy
with pressure at constant temperature or between residual entropy with
temperature at constant pressure for the results obtained using this new
method of correlation and other equations used comparing with the
experimental data.

Tables 4-4 and 4-5 show the comparison of results of deviations from
the experimental data of n-octane and water when using Lee-Kesler, Peng-
Robinson, Soave-Redlich-Kwong equations of state, and the new correlation
of this work. Although virial equation was employed in this study but its
results were not listed due to the high deviations from the experimental values
obtained comparing with deviations of other equations that employed.

Appendix C, contains the comparison between the results obtained
using the Lee-Kesler, Peng-Robinson, Soave-Redlich-Kwong equations, and
the corresponding counterparts obtained from the new modified SRK

equation for the rest of nonpolar and polar compounds employed in this study.
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Figure 4-1 The relation between S® and P, for n-octane at 7,.=1.01564
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Figure 4-2 The relation between S* and P, for n-heptane at 7,=1.089792
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Figure 4-3 The relation between S® and P, for n-hexane at 7.=1.116003
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Figure 4-4 The relation between S® and P, for carbon dioxide at T,=1.3256
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Figure 4-5 The relation between S® and P, for ethane at T.=1.7686
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Figure 4-6 The relation between S* and P, for oxygen at 7,=1.9407
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Table 4-4 the comparison of deviations in results of n-octane from the experimental data [61] when using different

EOS'.
(1)

Pt T p Seeun AD% — AD (J/mol.K) — AD/R —
no. ) &Pa) | omox)y | L&K | P&R | Soave L&K P&R Soave L&K | P&R | Soave

work work work
1 3909.82 | 101.4 | 525.37]12.6743 | 2.8152 | 2.8087 | 2.2997 | 14.0499 | 14.7902 | 14.7562 | 12.0818 | 1.6899 | 1.7789 | 1.7749 | 1.4532
2 399.821103.4]525.1812.6747 | 2.8188 | 2.8122 | 2.1988 | 14.0471 | 14.8039 | 14.7691 | 11.5478 | 1.6896 | 1.7806 | 1.7764 | 1.3890
3 410.93 | 101.4 |1 531.92 1 2.6753 | 2.7986 | 2.7925 | 2.1266 | 14.2306 | 14.8863 | 14.8538 | 11.3119 | 1.7116 | 1.7905 | 1.7866 | 1.3606
4 410.93 1 103.4 | 531.73 12.6763 | 2.8023 | 2.7961 | 2.0319 | 14.2305 | 14.9008 | 14.8675 | 10.8045 | 1.7116 | 1.7923 | 1.7883 | 1.2995
5 422.04 | 101.4 | 538.52 1 2.6584 | 2.7666 | 2.7609 | 1.9607 | 14.3158 | 14.8991 | 14.8679 | 10.5587 | 1.7219 | 1.7920 | 1.7883 | 1.2700
6 422.04 | 103.4 | 538.3312.6597 | 2.7705 | 2.7645 | 1.8723 | 14.3181 | 14.9143 | 14.8824 | 10.0791 | 1.7222 | 1.7939 | 1.7900 | 1.2123
7 422.04 | 172.4 1 533.31 | 2.6925 | 2.8885 | 2.8777 | 0.4707 | 14.3595 | 15.4048 | 15.3469 | 2.5101 | 1.7272 | 1.8529 | 1.8459 | 0.3019
8 433.15| 101.4 | 545.2212.6157 | 2.7112 | 2.7057 | 1.8112 | 14.2611 | 14.7819 | 14.7519 | 9.8751 | 1.7153 | 1.7780 | 1.7743 | 1.1878
9 433.15]103.4 | 545.03 1 2.6174 | 2.7150 | 2.7094 | 1.7291 | 14.2653 | 14.7976 | 14.7670 | 9.4242 | 1.7158 | 1.7798 | 1.7762 | 1.1335
10 |433.15]172.4]540.10 | 2.6449 | 2.8171 | 2.8069 | 0.4369 | 14.2850 | 15.2153 | 15.1600 | 2.3596 | 1.7182 | 1.8301 | 1.8234 | 0.2838
11 |444.261101.4 55191 |2.5664 | 2.6510 | 2.6458 | 1.6617 | 14.1645 | 14.6312 | 14.6023 | 9.1714 | 1.7037 | 1.7598 | 1.7564 | 1.1031
12 144426 1 103.4 | 551.72 | 2.5684 | 2.6549 | 2.6495 | 1.5859 | 14.1706 | 14.6476 | 14.6181 | 8.7497 | 1.7044 | 1.7618 | 1.7582 | 1.0524
13 144426 | 172.4 | 546.89 | 2.5888 | 2.7409 | 2.7312 | 0.4025 | 14.1581 | 14.9897 | 14.9368 | 2.2014 | 1.7029 | 1.8030 | 1.7966 | 0.2648
14 145537 1101.4]558.71|2.4937 | 2.5688 | 2.5638 | 1.5303 | 13.9324 | 14.3521 | 14.3242 | 8.5498 | 1.6758 | 1.7263 | 1.7229 | 1.0284
15 145537 103.4]558.51]2.4959|2.5727 | 2.5676 | 1.4606 | 13.9400 | 14.3690 | 14.3404 | 8.1576 | 1.6767 | 1.7283 | 1.7249 | 0.9812
16 | 45537 1172.4553.73|2.5165 | 2.6514 | 2.6422 | 0.3766 | 13.9349 | 14.6814 | 14.6305 | 2.0855 | 1.6761 | 1.7659 | 1.7597 | 0.2508
17 |455.37|344.7 | 546.41 | 2.5581 | 2.8572 | 2.8347 | 0.2312 ] 13.9780 | 15.6124 | 15.4894 | 1.2634 | 1.6813 | 1.8778 | 1.8630 | 0.1520
18 146648 | 101.4 ] 565.50 | 2.4159 | 2.4829 | 2.4781 | 1.4009 | 13.6620 | 14.0406 | 14.0136 | 7.9219 | 1.6433 | 1.6888 | 1.6855 | 0.9528
19 1466.48 | 103.4]565.31|2.4183 | 2.4868 | 2.4819 | 1.3372 | 13.6710 | 14.0579 | 14.0303 | 7.5591 | 1.6443 | 1.6909 | 1.6875 | 0.9092
20 146648 | 172.4|560.57]2.4379 | 2.5579 | 2.5491 | 0.3509 | 13.6662 | 14.3388 | 14.2897 | 1.9669 | 1.6438 | 1.7247 | 1.7187 | 0.2366
21 |466.48 | 344.7 | 553.40|2.4788 | 2.7427 | 2.7217 | 0.1880 | 13.7175 | 15.1782 | 15.0617 | 1.0402 | 1.6499 | 1.8256 | 1.8116 | 0.1251
22 |1477.59]101.4|572.29|2.3335|2.3934 | 2.3888 | 1.2747 | 13.3546 | 13.6972 | 13.6709 | 7.2950 | 1.6063 | 1.6475 | 1.6443 | 0.8774
23 1477.59]103.4|572.10|2.3361 | 2.3973 | 2.3926 | 1.2168 | 13.3647 | 13.7148 | 13.6880 | 6.9615 | 1.6075 | 1.6496 | 1.6464 | 0.8373

! Results of virial equation were not listed in tables due to the high deviations from the experimental values obtained comparing with other equations that employed.
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24 1477.591172.41567.41 | 2.3535 | 2.4607 | 2.4524 | 0.3258 | 13.3543 | 13.9624 | 13.9149 | 1.8487 | 1.6062 | 1.6794 | 1.6737 | 0.2224
25 | 477.59|344.71560.38 ] 2.3898 | 2.6239 | 2.6041 | 0.1453 | 13.3919 | 14.7040 | 14.5931 | 0.8142 | 1.6108 | 1.7686 | 1.7552 | 0.0979
26 | 477.59 | 517.1 | 555.55[2.4164 | 2.7996 | 2.7635 | 0.3155 | 13.4243 | 15.5534 | 15.3524 | 1.7530 | 1.6147 | 1.8707 | 1.8466 | 0.2108
27 1488.71 1101.4]579.08]2.2468 | 2.3005 | 2.2961 | 1.1531 | 13.0109 | 13.3217 | 13.2962 | 6.6773 | 1.5649 | 1.6023 | 1.5992 | 0.8031
28 | 488.71]103.4]578.89 |2.2495 | 2.3044 | 2.2999 | 1.1008 | 13.0222 | 13.3398 | 13.3137 | 6.3723 | 1.5663 | 1.6045 | 1.6014 | 0.7664
29 1488.711172.41574.25 | 2.2640 | 2.3601 | 2.3521 | 0.3020 | 13.0012 | 13.5528 | 13.5068 | 1.7344 | 1.5638 | 1.6301 | 1.6246 | 0.2086
30 |488.71|344.7]567.31]2.3012 | 2.5099 | 2.4912 | 0.1114 | 13.0552 | 14.2392 | 14.1330 | 0.6318 | 1.5703 | 1.7127 | 1.6999 | 0.0760
31 | 488.71]517.1]562.68]2.3192|2.6576 | 2.6241 | 0.2362 | 13.0495 | 14.9535 | 14.7651 | 1.3289 | 1.5696 | 1.7986 | 1.7759 | 0.1598
32 | 488.71 | 689.5]558.80 | 2.3323 | 2.8249 | 2.7694 | 0.3508 | 13.0328 | 15.7855 | 15.4752 | 1.9601 | 1.5676 | 1.8987 | 1.8613 | 0.2358
33 1499.82]101.4]585.87]2.1561 | 2.2043 | 2.2001 | 1.0372 | 12.6318 | 12.9145 | 12.8896 | 6.0765 | 1.5193 | 1.5533 | 1.5503 | 0.7309
34 1499.82[103.4]585.68]2.1589 | 2.2082 | 2.2038 | 0.9902 | 12.6440 | 12.9329 | 12.9075 | 5.7992 | 1.5208 | 1.5556 | 1.5525 | 0.6975
35 1499.82]172.4]581.09|2.1697 | 2.2561 | 2.2484 | 0.2802 | 12.6081 | 13.1100 | 13.0653 | 1.6279 | 1.5165 | 1.5769 | 1.5715 | 0.1958
36 1499.821344.7]574.2512.2053 | 2.3921 | 2.3744 | 0.0772 | 12.6640 | 13.7368 | 13.6349 | 0.4431 | 1.5232 | 1.6523 | 1.6400 | 0.0533
37 1499.82 | 517.1|569.75]2.2191 | 2.5197 | 2.4885 | 0.1663 | 12.6432 | 14.3561 | 14.1782 | 0.9472 | 1.5207 | 1.7267 | 1.7053 | 0.1139
38 1499.82]689.5]566.022.2375]2.6702 | 2.6198 | 0.2498 | 12.6649 | 15.1139 | 14.8289 | 1.4142 | 1.5233 | 1.8179 | 1.7836 | 0.1701
39 151093 [101.4]592.66]2.0615 | 2.1050 | 2.1009 | 0.9281 | 12.2176 | 12.4754 | 12.4510 | 5.5005 | 1.4695 | 1.5005 | 1.4976 | 0.6616
40 1510.93]1103.4]1592.4712.0643 | 2.1088 | 2.1046 | 0.8861 | 12.2306 | 12.4941 | 12.4692 | 5.2499 | 1.4711 | 1.5028 | 1.4998 | 0.6315
41 151093 |172.4]587.88]2.0794 | 2.1573 | 2.1499 | 0.2527 | 12.2242 | 12.6821 | 12.6386 | 1.4855 | 1.4703 | 1.5254 | 1.5202 | 0.1787
42 1510.931344.7]1581.14 | 2.1113 | 2.2792 | 2.2623 | 0.0505 | 12.2698 | 13.2455 | 13.1473 | 0.2936 | 1.4758 | 1.5932 | 1.5813 | 0.0353
43 1510.93 | 517.1 1576.74 | 2.1262 | 2.3947 | 2.3654 | 0.1134 ]| 12.2624 | 13.8113 | 13.6424 | 0.6541 | 1.4749 | 1.6612 | 1.6409 | 0.0787
44 1510.93]1689.5]573.20 ] 2.1354 | 2.5184 | 2.4722 | 0.1588 | 12.2399 | 14.4355 | 14.1707 | 0.9103 | 1.4722 | 1.7363 | 1.7044 | 0.1095
45 1510.93] 1034 | 566.88 | 2.1496 | 2.8300 | 2.7180 | 0.3529 | 12.1858 | 16.0430 | 15.4082 | 2.0005 | 1.4657 | 1.9296 | 1.8533 | 0.2406
46 ]1522.04]1101.4]599.36]1.9795|2.0188 | 2.0148 | 0.8111 | 11.8643 | 12.0999 | 12.0761 | 4.8613 | 1.4270 | 1.4554 | 1.4525 | 0.5847
47 1522.04]103.4]599.21 | 1.9743 | 2.0145 | 2.0104 | 0.7817 | 11.8302 | 12.0711 | 12.0468 | 4.6839 | 1.4229 | 1.4519 | 1.4490 | 0.5634
48 1522.04]172.41594.62 | 1.9929 | 2.0633 | 2.0562 | 0.2206 | 11.8501 | 12.2691 | 12.2267 | 1.3114 | 1.4253 | 1.4757 | 1.4706 | 0.1577
49 1522.04 |344.71587.9812.0197 | 2.1711 | 2.1550 | 0.0307 | 11.8753 | 12.7658 | 12.6709 | 0.1808 | 1.4283 | 1.5355 | 1.5240 | 0.0217
50 |522.04 | 517.1]583.6712.0330 | 2.2740 | 2.2464 | 0.0685 | 11.8659 | 13.2729 | 13.1116 | 0.3995 | 1.4272 | 1.5964 | 1.5770 | 0.0481
51 ]522.04]689.5]580.23 [ 2.0456 | 2.3870 | 2.3442 | 0.0934 | 11.8692 | 13.8501 | 13.6018 | 0.5421 | 1.4276 | 1.6659 | 1.6360 | 0.0652
52 |522.04 | 1034 | 574.3512.0554 | 2.6461 | 2.5503 | 0.2072 | 11.8050 | 15.1976 | 14.6477 | 1.1903 | 1.4199 | 1.8279 | 1.7618 | 0.1432
53 ]533.15]101.4]606.05|1.8936 | 1.9292 | 1.9254 | 0.7032 | 11.4764 | 11.6923 | 11.6689 | 4.2617 | 1.3804 | 1.4063 | 1.4035 | 0.5126
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54 |533.15]103.4]605.91]1.8886 | 1.9250 | 1.9211 | 0.6781 | 11.4430 | 11.6637 | 11.6399 | 4.1084 | 1.3764 | 1.4029 | 1.4000 | 0.4942
55 |533.15]172.4]1601.32 119102 | 1.9741 | 1.9672 | 0.1846 | 11.4865 | 11.8708 | 11.8294 | 1.1101 | 1.3816 | 1.4278 | 1.4228 | 0.1335
56 |533.151344.71594.77 1 1.9306 | 2.0677 | 2.0522 | 0.0171 | 11.4827 | 12.2981 | 12.2061 | 0.1020 | 1.3811 | 1.4792 | 1.4681 | 0.0123
57 |533.15]517.1]590.56 | 1.9403 | 2.1576 | 2.1314 | 0.0307 | 11.4589 | 12.7421 | 12.5874 | 0.1814 | 1.3783 | 1.5326 | 1.5140 | 0.0218
58 |533.15]689.5]587.21 11.9531 | 2.2591 | 2.2191 | 0.0361 | 11.4686 | 13.2654 | 13.0308 | 0.2121 ]| 1.3794 | 1.5955 | 1.5673 | 0.0255
59 |533.15| 1034 | 581.66 | 1.9584 | 2.4777 | 2.3934 | 0.0888 | 11.3914 | 14.4121 | 13.9217 | 0.5167 | 1.3701 | 1.7335 | 1.6745 | 0.0622
60 | 533.15| 1379 | 576.26 | 1.9560 | 2.7773 | 2.5760 | 0.3050 | 11.2717 | 16.0042 | 14.8442 | 1.7574 | 1.3557 | 1.9250 | 1.7854 | 0.2114
61 1544.26|1101.4]1612.70 | 1.8119 | 1.8443 | 1.8406 | 0.5975 [ 11.1018 | 11.3000 | 11.2771 | 3.6609 | 1.3353 | 1.3592 | 1.3564 | 0.4403
62 |544.26[103.4]612.51 | 1.8150 | 1.8480 | 1.8442 | 0.5685 | 11.1168 | 11.3195 | 11.2961 | 3.4824 | 1.3371 | 1.3615 | 1.3587 | 0.4189
63 |544.26|172.4]608.01 | 1.8233 | 1.8814 | 1.8747 | 0.1536 | 11.0859 | 11.4393 | 11.3987 | 0.9337 |1.3334 | 1.3759 | 1.3710 | 0.1123
64 |544.26 | 344.7]1601.51 | 1.8443 | 1.9688 | 1.9539 | 0.0090 | 11.0937 | 11.8425 | 11.7530 | 0.0543 | 1.3343 | 1.4244 | 1.4136 | 0.0065
65 |544.26]517.1]597.35]1.8570 | 2.0537 | 2.0287 | 0.0075 | 11.0929 | 12.2675 | 12.1186 | 0.0450 | 1.3342 | 1.4755 | 1.4576 | 0.0054
66 |544.26]689.5]594.10 | 1.8673 | 2.1430 | 2.1054 | 0.0058 | 11.0938 | 12.7312 | 12.5082 | 0.0343 | 1.3344 | 1.5313 | 1.5045 | 0.0041
67 |544.26 | 1034 | 588.79 | 1.8739 | 2.3349 | 2.2591 | 0.0043 | 11.0333 | 13.7476 | 13.3014 | 0.0255 | 1.3271 | 1.6535 | 1.5999 | 0.0031
68 |544.26 | 1379 | 583.91 | 1.8695 | 2.5757 | 2.4180 | 0.1274 | 10.9163 | 15.0395 | 14.1188 | 0.7438 | 1.3130 | 1.8089 | 1.6982 | 0.0895
69 |555.37[1101.4]1619.30]1.7343 | 1.7637 | 1.7601 | 0.4949 | 10.7405 | 10.9228 | 10.9003 | 3.0651 | 1.2919 | 1.3138 | 1.3111 | 0.3687
70 1555.37]103.4]1619.11|1.7374 | 1.7675 | 1.7637 | 0.4696 | 10.7561 | 10.9426 | 10.9196 | 2.9075 | 1.2937 | 1.3162 | 1.3134 | 0.3497
71 | 55537 [172.41614.61 | 1.7481 | 1.8011 | 1.7947 | 0.1124 ] 10.7443 | 11.0700 | 11.0302 | 0.6909 | 1.2923 | 1.3315 | 1.3267 | 0.0831
72 | 555.37[344.7]1608.16 | 1.7688 | 1.8822 | 1.8679 | 0.0136 | 10.7574 | 11.4469 | 11.3597 | 0.0826 | 1.2939 | 1.3768 | 1.3663 | 0.0099
73 155537 1517.1]604.05]1.7832 ] 1.9618 | 1.9379 | 0.0020 | 10.7712 | 11.8500 | 11.7061 | 0.0122 | 1.2955 | 1.4253 | 1.4080 | 0.0015
74 ] 555.37]689.5]1600.89 | 1.7892 | 2.0386 | 2.0031 | 0.0332 | 10.7512 | 12.2496 | 12.0364 | 0.1993 | 1.2931 | 1.4734 | 1.4477 | 0.0240
75 155537 1034 | 595.77 | 1.7973 | 2.2097 | 2.1406 | 0.0559 | 10.7081 | 13.1646 | 12.7528 | 0.3333 | 1.2880 | 1.5834 | 1.5339 | 0.0401
76 | 555.37| 1379 | 591.28 | 1.7899 | 2.4080 | 2.2759 | 0.0015 | 10.5834 | 14.2381 | 13.4569 | 0.0087 | 1.2730 | 1.7125 | 1.6186 | 0.0010
77 156648 ]101.4]625.81|1.6683 | 1.6951 | 1.6916 | 0.3887 | 10.4401 | 10.6081 | 10.5859 | 2.4323 | 1.2557 | 1.2759 | 1.2733 | 0.2926
78 1566.48 ]1103.4]625.62|1.6714 | 1.6988 | 1.6952 | 0.3667 | 10.4563 | 10.6281 | 10.6054 | 2.2940 | 1.2577 | 1.2783 | 1.2756 | 0.2759
79 156648 [ 172.4]1621.12 | 1.6843 | 1.7328 | 1.7265 | 0.0622 | 10.4618 | 10.7625 | 10.7235 | 0.3861 | 1.2583 | 1.2945 | 1.2898 | 0.0464
80 1566.48 |344.71614.76 1 1.6961 | 1.7996 | 1.7858 | 0.0221 | 10.4269 | 11.0634 | 10.9784 | 0.1358 | 1.2541 | 1.3307 | 1.3205 | 0.0163
81 ]566.48 |517.1]1610.69 [ 1.7109 | 1.8736 | 1.8508 | 0.0067 | 10.4481 | 11.4419 | 11.3024 | 0.0408 | 1.2567 | 1.3762 | 1.3594 | 0.0049
82 1566.48 | 689.5]607.5811.7191 | 1.9456 | 1.9120 | 0.0470 | 10.4453 | 11.8214 | 11.6168 | 0.2856 | 1.2563 | 1.4219 | 1.3973 | 0.0343
83 ]566.48 | 1034 | 602.66 | 1.7232 | 2.0942 | 2.0305 | 0.1012 ] 10.3848 | 12.6212 | 12.2368 | 0.6099 | 1.2491 | 1.5181 | 1.4718 | 0.0734
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566.48

1379

598.45

1.7138

2.2614

2.1464

0.0912

10.2562

13.5334

12.8453

0.5459

1.2336

1.6278

1.5450

0.0657
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566.48

2068

589.41

1.6563

2.7838

0.3434

0.3325

9.7622

16.4082

2.0243

1.9601

1.1742

1.9736

0.2435

0.2358

86

577.59

101.4

632.26

1.6058

1.6303

1.6268

0.2871

10.1527

10.3078

10.2859

1.8151

1.2212

1.2398

1.2372

0.2183
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577.59

103.4

632.07

1.6089

1.6340

1.6305

0.2681

10.1693

10.3280

10.3057

1.6944

1.2232

1.2422

1.2396

0.2038
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577.59

172.4

627.62

1.6161

1.6604

1.6543

0.0189

10.1428

10.4211

10.3827

0.1187

1.2200

1.2534

1.2488

0.0143
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577.59

344.7

621.26

1.6339

1.7287

1.7153

0.0417

10.1509

10.7400

10.6568

0.2588

1.2209

1.2918

1.2818

0.0311
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577.59

517.1

617.25

1.6482

1.7969

1.7750

0.0007

10.1735

11.0915

10.9560

0.0044

1.2237

1.3341

1.3178

0.0005
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577.59

689.5

614.23

1.6495

1.8560

1.8239

0.0559

10.1319

11.4000

11.2027

0.3434

1.2187

1.3712

1.3474

0.0413
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577.59

1034

609.45

1.6532

1.9889

1.9295

0.1324

10.0752

12.1211

11.7592

0.8068

1.2118

1.4579

1.4144

0.0970
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577.59

1379

605.38

1.6561

2.1457

2.0432

0.1445

10.0258

12.9899

12.3690

0.8745

1.2059

1.5624

1.4877

0.1052

94

577.59

2068

597.54

1.6080

2.5489

2.1449

0.0773

9.6086

15.2305

12.8166

0.4621

1.1557

1.8319

1.5416

0.0556

95

588.71

101.4

638.62

1.5543

1.5767

1.5734

0.1832

9.9260

10.0694

10.0478

1.1699

1.1939

1.2111

1.2085

0.1407

96

588.71

103.4

638.43

1.5574

1.5804

1.5769

0.1669

9.9430

10.0897

10.0677

1.0653

1.1959

1.2136

1.2109

0.1281

97

588.71

172.4

633.98

1.5664

1.6071

1.6011

0.0395

9.9308

10.1888

10.1509

0.2506

1.1945

1.2255

1.2209

0.0301

98

588.71

344.7

627.67

1.5820

1.6691

1.6561

0.0715

9.9300

10.4764

10.3948

0.4485

1.1944

1.2601

1.2503

0.0539

99

588.71

517.1

623.75

1.5873

1.7236

1.7024

0.0116

9.9007

10.7511

10.6190

0.0724

1.1909

1.2931

1.2772

0.0087

100

588.71

689.5

620.74

1.5964

1.7852

1.7545

0.0451

9.9095

11.0816

10.8907

0.2800

1.1919

1.3329

1.3099

0.0337

101

588.71

1034

616.10

1.5964

1.9015

1.8458

0.1426

9.8355

11.7153

11.3720

0.8789

1.1830

1.4091

1.3678

0.1057

102

588.71

1379

612.22

1.5967

2.0376

1.9445

0.1835

9.7753

12.4745

11.9045

1.1232

1.1758

1.5004

1.4319

0.1351

103

588.71

2068

605.10

1.5606

2.3728

2.0926

0.0782

9.4434

14.3578

12.6622

0.4732

1.1358

1.7269

1.5230

0.0569

104

588.71

2758

596.01

1.4270

2.9921

1.4874

0.5818

8.5049

17.8331

8.8651

3.4677

1.0230

2.1450

1.0663

0.4171

105

599.82

101.4

644.94

1.5058

1.5264

1.5231

0.0850

9.7117

9.8445

9.8232

0.5485

1.1681

1.1841

1.1815

0.0660

106

599.82

103.4

644.75

1.5090

1.5301

1.5267

0.0711

9.7291

9.8650

9.8432

0.4581

1.1702

1.1865

1.1839

0.0551

107

599.82

172.4

640.30

1.5196

1.5570

1.5512

0.0973

9.7300

9.9697

9.9324

0.6230

1.1703

1.1991

1.1947

0.0749

108

599.82

344.7

634.03

1.5325

1.6126

1.6000

0.1031

9.7167

10.2245

10.1444

0.6539

1.1687

1.2298

1.2202

0.0786

109

599.82

517.1

630.11

1.5437

1.6690

1.6485

0.0407

9.7269

10.5164

10.3875

0.2563

1.1699

1.2649

1.2494

0.0308

110

599.82

689.5

627.19

1.5441

1.7173

1.6878

0.0309

9.6845

10.7707

10.5855

0.1939

1.1648

1.2955

1.2732

0.0233

111

599.82

1034

622.60

1.5535

1.8320

1.7793

0.1331

9.6722

11.4058

11.0782

0.8286

1.1634

1.3719

1.3325

0.0997

112

599.82

1379

618.92

1.5463

1.9456

1.8600

0.2015

9.5701

12.0415

11.5116

1.2470

1.1511

1.4483

1.3846

0.1500

113

599.82

2068

612.32

1.5158

2.2302

2.0070

0.1776

9.2814

13.6561

12.2893

1.0877

1.1164

1.6425

1.4781

0.1308
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114

599.82

2758

605.15

1.4187

2.6591

1.6174

0.1605

8.5852

16.0911

9.7879

0.9713

1.0326

1.9354

1.1773

0.1168

115

610.93

101.4

651.15

1.4678

1.4867

1.4835

0.0145

9.5575

9.6807

9.6596

0.0945

1.1496

1.1644

1.1618

0.0114

116

610.93

103.4

650.96

1.4709

1.4903

1.4870

0.0264

9.5753

9.7013

9.6798

0.1721

1.1517

1.1669

1.1643

0.0207

117

610.93

172.4

646.52

1.4830

1.5175

1.5118

0.1613

9.5881

9.8111

9.7743

1.0427

1.1533

1.1801

1.1756

0.1254

118

610.93

344.7

640.30

1.4929

1.5668

1.5545

0.1437

9.5591

10.0321

9.9533

0.9199

1.1498

1.2066

1.1972

0.1107

119

610.93

517.1

636.42

1.5017

1.6171

1.5973

0.0719

9.5571

10.2917

10.1655

0.4575

1.1495

1.2379

1.2227

0.0550

120

610.93

689.5

633.51

1.5082

1.6675

1.6391

0.0013

9.5545

10.5638

10.3836

0.0082

1.1492

1.2706

1.2489

0.0010

121

610.93

1034

629.06

1.5093

1.7643

1.7143

0.1200

9.4944

11.0984

10.7842

0.7546

1.1420

1.3349

1.2971

0.0908

122

610.93

1379

625.47

1.5065

1.8700

1.7904

0.1996

9.4228

11.6961

11.1985

1.2484

1.1334

1.4068

1.3469

0.1502

123

610.93

2068

619.25

1.4828

2.1192

1.9304

0.2312

9.1821

13.1234

11.9540

1.4319

1.1044

1.5785

1.4378

0.1722

124

610.93

2758

613.04

1.4129

2.4588

1.9152

0.0480

8.6616

15.0736

11.7410

0.2945

1.0418

1.8130

1.4122

0.0354

125

610.93

3447

605.48

1.2553

3.0109

1.9997

0.4913

7.6005

18.2303

12.1078

2.9750

0.9142

2.1927

1.4563

0.3578

126

622.04

101.4

657.28

1.4398

1.4571

1.4540

0.1151

9.4631

9.5775

9.5566

0.7568

1.1382

1.1520

1.1495

0.0910

127

622.04

103.4

657.08

1.4429

1.4607

1.4575

0.1252

9.4811

9.5982

9.5769

0.8230

1.1404

1.1545

1.1519

0.0990

128

622.04

172.4

652.64

1.4564

1.4882

1.4827

0.2309

9.5051

9.7129

9.6764

1.5070

1.1433

1.1683

1.1639

0.1813

129

622.04

344.7

646.47

1.4629

1.5312

1.5192

0.1924

9.4574

9.8987

9.8211

1.2437

1.1375

1.1906

1.1813

0.1496

130

622.04

517.1

642.59

1.4765

1.5831

1.5638

0.1196

9.4876

10.1726

10.0489

0.7689

1.1412

1.2236

1.2087

0.0925

131

622.04

689.5

639.72

1.4808

1.6277

1.6002

0.0430

9.4729

10.4129

10.2370

0.2751

1.1394

1.2524

1.2313

0.0331

132

622.04

1034

635.37

1.4797

1.7140

1.6663

0.0888

9.4013

10.8900

10.5873

0.5639

1.1308

1.3098

1.2734

0.0678

133

622.04

1379

631.88

1.4784

1.8107

1.7362

0.1789

9.3420

11.4414

10.9704

1.1304

1.1236

1.3762

1.3195

0.1360

134

622.04

2068

626.00

1.4547

2.0269

1.8615

0.2563

9.1064

12.6885

11.6529

1.6045

1.0953

1.5262

1.4016

0.1930

135

622.04

2758

620.40

1.4006

2.3087

1.9231

0.1693

8.6894

14.3231

11.9311

1.0503

1.0452

1.7228

1.4351

0.1263

136

622.04

3447

614.28

1.2873

2.7088

1.8751

0.1330

7.9075

16.6399

11.5184

0.8172

0.9511

2.0014

1.3854

0.0983

137

622.04

4137

607.87

1.0702

3.2093

2.3725

0.5779

6.5057

19.5082

14.4220

3.5129

0.7825

2.3464

1.7347

0.4225

138

633.15

101.4

663.30

1.4214

1.4374

1.4343

0.2166

9.4282

9.5345

9.5139

1.4368

1.1340

1.1468

1.1443

0.1728

139

633.15

103.4

663.11

1.4246

1.4410

1.4378

0.2252

9.4465

9.5554

9.5343

1.4932

1.1362

1.1493

1.1468

0.1796

140

633.15

172.4

658.71

1.4320

1.4614

1.4560

0.2984

9.4327

9.6266

9.5905

1.9653

1.1346

1.1579

1.1535

0.2364

141

633.15

344.7

652.54

1.4423

1.5055

1.4938

0.2487

9.4118

9.8242

9.7477

1.6225

1.1320

1.1817

1.1724

0.1952

142

633.15

517.1

648.72

1.4526

1.5513

1.5326

0.1683

9.4235

10.0635

9.9419

1.0921

1.1334

1.2104

1.1958

0.1314

143

633.15

689.5

645.89

1.4543

1.5901

1.5635

0.0862

9.3930

10.2704

10.0984

0.5568

1.1298

1.2353

1.2146

0.0670
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144

633.15

1034

641.59

1.4571

1.6730

1.6274

0.0479

9.3485

10.7338

10.4409

0.3071

1.1244

1.2910

1.2558

0.0369

145

633.15

1379

638.19

1.4551

1.7600

1.6897

0.1478

9.2866

11.2323

10.7834

0.9435

1.1170

1.3510

1.2970

0.1135

146

633.15

2068

632.55

1.4368

1.9549

1.8066

0.2543

9.0883

12.3658

11.4275

1.6084

1.0931

1.4874

1.3745

0.1935

147

633.15

2758

627.38

1.3954

2.1978

1.8904

0.2299

8.7544

13.7884

11.8600

1.4425

1.0530

1.6585

1.4265

0.1735

148

633.15

3447

622.12

1.3062

2.5091

1.8838

0.0643

8.1261

15.6100

11.7195

0.3999

0.9774

1.8776

1.4096

0.0481

149

633.15

4137

616.62

1.1605

2.9077

2.1159

0.2299

7.1557

17.9296

13.0469

1.4175

0.8607

2.1566

1.5693

0.1705

150

644.26

101.4

669.23

1.4124

1.4272

1.4241

0.3188

9.4524

9.5513

9.5308

2.1336

1.1369

1.1488

1.1464

0.2566

151

644.26

103.4

669.09

1.41

1.42

1.42

0.32

9.42

9.52

9.50

2.13

1.13

1.15

1.14

0.26

152

644.26

172.4

664.69

1.4170

1.4443

1.4389

0.3706

9.4186

9.5999

9.5641

2.4635

1.1329

1.1547

1.1504

0.2963

153

644.26

344.7

658.52

1.4308

1.4895

1.4780

0.3119

9.4223

9.8085

9.7329

2.0541

1.1333

1.1798

1.1707

0.2471

154

644.26

517.1

654.74

1.4376

1.5291

1.5109

0.2249

9.4129

10.0119

9.8922

1.4724

1.1322

1.2042

1.1898

0.1771

155

644.26

689.5

651.92

1.4437

1.5695

1.5436

0.1451

94114

10.2319

10.0633

0.9460

1.1320

1.2307

1.2104

0.1138

156

644.26

1034

647.66

1.4492

1.6487

1.6048

0.0094

9.3858

10.6780

10.3938

0.0610

1.1289

1.2843

1.2502

0.0073

157

644.26

1379

644.36

1.4448

1.7255

1.6587

0.0998

9.3097

11.1183

10.6881

0.6429

1.1198

1.3373

1.2856

0.0773

158

644.26

2068

638.91

1.4321

1.9040

1.7688

0.2264

9.1498

12.1650

11.3009

1.4465

1.1005

1.4632

1.3593

0.1740

159

644.26

2758

634.13

1.3908

2.1084

1.8489

0.2551

8.8198

13.3701

11.7241

1.6178

1.0608

1.6081

1.4102

0.1946

160

644.26

3447

629.39

1.3247

2.3696

1.8860

0.1688

8.3376

14.9140

11.8705

1.0622

1.0028

1.7938

1.4278

0.1278

161

644.26

4137

624.61

1.2152

2.6880

1.9930

0.0114

7.5900

16.7893

12.4482

0.0711

0.9129

2.0194

1.4973

0.0086

162

644.26

4826

620.16

1.0636

3.0212

2.2929

0.2039

6.5962

18.7365

14.2198

1.2648

0.7934

2.2536

1.7103

0.1521

2

294.45

343.01

325.37

60.12

1760.51

2053.66

1946.59

346.97

211.75

247.01

234.13

41.73

Average (Overall)

1.8176

2.1173

2.0085

0.3711

10.8673

12.6769

12.0160

2.1418

1.3071

1.5248

1.4453

0.2576

Table 4-5 The comparison of deviations in results of water from the experimental data [29] when using different EOS.

AD% AD (J/mol.K) AD/R
Pt. T P | Sew This This This
no. (K) &Pa) | gmorx) | L&K | P&R | Soave ! L&K | P&R Soave ! L&K | P&R | Soave !
work work work
1 423.15| 200 | 131.14|4.3420 | 4.4895 | 4.4837 | 2.2083 | 5.6941 | 5.8875 | 5.8799 | 2.8959 | 0.6849 | 0.7081 | 0.7072 | 0.3483
2 473.15| 200 | 135.2314.1357 | 4.2249 | 4.2201 | 1.6475 | 5.5927 | 5.7134 | 5.7070 | 2.2279 | 0.6727 | 0.6872 | 0.6864 | 0.2680
3 523.15| 200 | 138.87]4.0092 | 4.0663 | 4.0622 | 0.9252 | 5.5675 | 5.6468 | 5.6411 | 1.2849 10.6697 | 0.6792 | 0.6785 | 0.1545

85




4 573.15 ]| 200 |142.1913.9142 |3.9524 | 3.9487 | 0.1289 | 5.5654 | 5.6197 | 5.6145 | 0.1832 ] 0.6694 | 0.6759 | 0.6753 | 0.0220
5 673.15| 200 | 148.11 | 3.7643 | 3.7832 | 3.7801 | 1.3723 | 5.5755 | 5.6035 | 5.5989 | 2.0326 | 0.6706 | 0.6740 | 0.6734 | 0.2445
6 773.15] 200 | 153.37]3.6255 | 3.6358 | 3.6330 | 2.4073 | 5.5603 | 5.5761 | 5.5717 | 3.6920 | 0.6688 | 0.6707 | 0.6702 | 0.4441
7 873.15 | 200 | 158.12]3.4924 | 3.4982 | 3.4955 | 2.9350 | 5.5220 | 5.5312 | 5.5270 | 4.6407 ]0.6642 | 0.6653 | 0.6648 | 0.5582
8 973.151 200 |162.48 |3.3727 | 3.3759 | 3.3732 | 3.1327 | 5.4801 | 5.4853 | 5.4809 | 5.0901 | 0.6591 | 0.6598 | 0.6592 | 0.6122
9 1073.2 | 200 ] 166.55]3.2932|3.2947 | 3.2918 | 3.1922 | 5.4848 | 5.4872 | 5.4824 | 5.3165 | 0.6597 | 0.6600 | 0.6594 | 0.6395
10 | 1173.2| 200 | 170.36 | 3.2981 | 3.2982 | 3.2949 | 3.2552 | 5.6186 | 5.6187 | 5.6131 | 5.5456 | 0.6758 | 0.6758 | 0.6751 | 0.6670
11 [1273.2 200 | 173.96 | 3.4404 | 3.4393 | 3.4355 | 3.4215 | 5.9849 | 5.9830 | 5.9763 | 5.9520 | 0.7199 | 0.7196 | 0.7188 | 0.7159
12 1423.15| 400 |124.84|4.7335|5.0520 | 5.0395 | 0.8978 | 5.9094 | 6.3070 | 6.2914 | 1.1208 | 0.7108 | 0.7586 | 0.7567 | 0.1348
13 [473.15] 400 | 129.1814.3898 | 4.5817 | 4.5714 | 0.7975 1 5.6706 | 5.9185 | 5.9052 | 1.0303 | 0.6821 | 0.7119 | 0.7103 | 0.1239
14 |523.15| 400 |132.93|4.2094 | 4.3324 | 4.3235 | 0.9441 | 5.5955 | 5.7590 | 5.7472 | 1.2550 | 0.6730 | 0.6927 | 0.6913 | 0.1510
15 [573.15] 400 | 136.30]4.0907 | 4.1735 | 4.1657 | 1.2213 | 5.5758 | 5.6887 | 5.6780 | 1.6647 |0.6707 | 0.6842 | 0.6829 | 0.2002
16 [673.15| 400 | 142.29]3.9167 | 3.9588 | 3.9522 | 1.9288 | 5.5731 | 5.6330 | 5.6236 | 2.7444 10.6703 | 0.6775 | 0.6764 | 0.3301
17 | 773.15| 400 | 147.56 | 3.7659 | 3.7898 | 3.7838 | 2.5701 | 5.5571 | 5.5924 | 5.5836 | 3.7925 ] 0.6684 | 0.6726 | 0.6716 | 0.4562
18 [ 873.15] 400 | 152.33]13.6218 | 3.6364 | 3.6307 | 2.9835 | 5.5171 | 5.5393 | 5.5306 | 4.5448 | 0.6636 | 0.6663 | 0.6652 | 0.5466
19 1973.15| 400 | 156.71 |3.4931 | 3.5021 | 3.4964 | 3.1807 | 5.4740 | 5.4880 | 5.4791 | 4.9844 | 0.6584 | 0.6601 | 0.6590 | 0.5995
20 1 1073.2 ] 400 | 160.77 ]3.4097 | 3.4150 | 3.4089 | 3.2648 | 5.4819 | 5.4903 | 5.4805 | 5.2489 | 0.6594 | 0.6604 | 0.6592 | 0.6313
21 | 11732 400 |164.59|3.4118 | 3.4142 | 3.4074 | 3.3462 | 5.6154 | 5.6193 | 5.6081 | 5.5075 | 0.6754 | 0.6759 | 0.6745 | 0.6624
22 112732 400 | 168.19]3.5570 | 3.5568 | 3.5488 | 3.5271 | 5.9824 | 5.9821 | 5.9686 | 5.9321 [0.7196 | 0.7195 | 0.7179 | 0.7135
23 | 473.15| 500 | 127.1714.4933 |4.7392 | 4.7259 | 1.1641 | 5.7142 | 6.0269 | 6.0100 | 1.4805 | 0.6873 | 0.7249 | 0.7229 | 0.1781
24 1523.15] 500 | 130.98|4.2835 |4.4408 | 4.4295 | 1.2090 | 5.6106 | 5.8167 | 5.8019 | 1.5836 | 0.6748 | 0.6996 | 0.6978 | 0.1905
25 |573.15] 500 | 134.39|4.1527 | 4.2587 | 4.2487 | 1.4074 | 5.5808 | 5.7232 | 5.7098 | 1.8914 | 0.6713 | 0.6884 | 0.6868 | 0.2275
26 1 623.15| 500 | 137.50|4.0548 | 4.1292 | 4.1202 | 1.6877 | 5.5756 | 5.6779 | 5.6654 | 2.3206 [ 0.6706 | 0.6829 | 0.6814 | 0.2791
27 1673.15] 500 | 140.40 | 3.9686 | 4.0226 | 4.0142 | 1.9987 | 5.5720 | 5.6479 | 5.6361 | 2.8063 | 0.6702 | 0.6793 | 0.6779 | 0.3375
28 | 773.15] 500 | 145.69 |3.8127 | 3.8437 | 3.8361 | 2.5819 | 5.5548 | 5.5999 | 5.5889 | 3.7616 | 0.6681 | 0.6735 | 0.6722 | 0.4524
29 1873.15] 500 ] 150.46 |3.6647 | 3.6837 | 3.6765 | 2.9828 | 5.5140 | 5.5426 | 5.5317 | 4.4880 ] 0.6632 | 0.6667 | 0.6654 | 0.5398
30 1973.15| 500 | 154.84|3.5345 |3.5465 | 3.5392 | 3.1897 | 5.4729 | 5.4914 | 5.4802 | 4.9391 | 0.6583 | 0.6605 | 0.6592 | 0.5941
31 |1073.2] 500 | 158.91|3.4483 | 3.4555|3.4478 | 3.2842]5.4798 | 5.4912 | 5.4790 | 5.2190 | 0.6591 | 0.6605 | 0.6590 | 0.6277
32 111732 500 |162.73]3.4495 | 3.4530 | 3.4444 | 3.3738 |1 5.6132 | 5.6190 | 5.6050 | 5.4901 ] 0.6752 | 0.6758 | 0.6742 | 0.6603
33 |1273.2] 500 | 166.33 ] 3.5961 | 3.5965 | 3.5863 | 3.5613 | 5.9814 | 5.9820 | 5.9651 | 5.9234 10.7194 | 0.7195 | 0.7175 | 0.7125
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34 1473.15] 600 | 125.50 | 4.5888 | 4.8902 | 4.8738 | 1.4046 | 5.7591 | 6.1372 | 6.1168 | 1.7628 | 0.6927 | 0.7382 | 0.7357 | 0.2120
35 |523.15] 600 | 129.38|4.3485 | 4.5409 | 4.5270 | 1.3703 | 5.6259 | 5.8749 | 5.8569 | 1.7729 ] 0.6767 | 0.7066 | 0.7045 | 0.2132
36 |573.15| 600 | 132.81]4.2061 | 4.3356 | 4.3234 | 1.5144 | 5.5862 | 5.7582 | 5.7420 | 2.0113 ] 0.6719 | 0.6926 | 0.6906 | 0.2419
37 |673.15] 600 | 138.86|4.0124 | 4.0787 | 4.0684 | 2.0313 | 5.5715 | 5.6635 | 5.6493 | 2.8206 | 0.6701 | 0.6812 | 0.6795 | 0.3393
38 | 773.15| 600 | 144.16|3.8522 | 3.8903 | 3.8811 | 2.5798 | 5.5532 | 5.6080 | 5.5948 | 3.7189 ] 0.6679 | 0.6745 | 0.6729 | 0.4473
39 |1 873.15] 600 | 148.9413.7007 | 3.7242 | 3.7154 | 2.9763 | 5.5116 | 5.5467 | 5.5336 | 4.4328 ] 0.6629 | 0.6671 | 0.6656 | 0.5332
40 1973.15] 600 | 153.32]3.5670 | 3.5820 | 3.5732 | 3.1918 | 5.4690 | 54919 | 5.4784 | 4.8936 | 0.6578 | 0.6606 | 0.6589 | 0.5886
41 [1073.2] 600 | 157.39]3.4796 | 3.4888 | 3.4794 | 3.2974 | 5.4765 | 5.4910 | 5.4763 | 5.1898 | 0.6587 | 0.6605 | 0.6587 | 0.6242
42 11173.2| 600 |161.21|3.4811 | 3.4858 | 3.4754 | 3.3958 | 5.6117 | 5.6194 | 5.6025 | 5.4743 ] 0.6750 | 0.6759 | 0.6739 | 0.6584
43 12732 600 | 164.81 |3.6291 | 3.6300 | 3.6176 | 3.5895 [ 5.9811 | 5.9825 | 5.9622 | 5.9158 | 0.7194 | 0.7196 | 0.7171 | 0.7115
44 1473.15] 800 |122.7914.7720 | 5.1887 | 5.1659 | 1.7299 | 5.8593 | 6.3711 | 6.3430 | 2.1241 [0.7048 | 0.7663 | 0.7629 | 0.2555
45 [523.15] 800 |]126.80 | 4.4640 | 4.7289 | 4.7097 | 1.5593 [ 5.6603 | 5.9962 | 5.9718 | 1.9771 [ 0.6808 | 0.7212 | 0.7183 | 0.2378
46 |573.15] 800 |130.30|4.2965 |4.4744 | 4.4576 | 1.6229 | 5.5982 | 5.8301 | 5.8081 | 2.1147 [ 0.6733 | 0.7012 | 0.6986 | 0.2543
47 1673.15] 800 |136.40|4.0840 | 4.1751 | 4.1611 | 2.0439 | 5.5706 | 5.6948 | 5.6757 | 2.7879 |0.6700 | 0.6850 | 0.6827 | 0.3353
48 | 773.15] 800 |141.7313.9148 |3.9674 | 3.9548 | 2.5534 | 5.5484 | 5.6229 | 5.6051 | 3.6189 [ 0.6674 | 0.6763 | 0.6742 | 0.4353
49 1873.15] 800 | 146.52]3.7586 | 3.7913 | 3.7794 | 2.9534 ] 5.5070 | 5.5551 | 5.5376 | 4.3273 | 0.6624 | 0.6682 | 0.6661 | 0.5205
50 1973.15| 800 | 150.91]3.6213 | 3.6425 | 3.6305 | 3.1895 | 5.4650 | 5.4969 | 5.4788 | 4.8133 ] 0.6573 | 0.6612 | 0.6590 | 0.5789
51 |1073.2] 800 | 154.99]3.5307 | 3.5440 | 3.5313 | 3.3150 | 5.4722 | 5.4928 | 5.4731 | 5.1378 ] 0.6582 | 0.6607 | 0.6583 | 0.6180
52 | 1173.2] 800 | 158.81 | 3.5308 | 3.5380 | 3.5239 | 3.4277]5.6072 | 5.6187 | 5.5961 | 5.4434 ] 0.6744 | 0.6758 | 0.6731 | 0.6547
53 1127321 800 |162.41]3.6803 | 3.6822 | 3.6655 | 3.6317 | 5.9772 | 5.9804 | 5.9532 | 5.8982 ] 0.7189 | 0.7193 | 0.7160 | 0.7094
54 [473.15] 1000 | 120.59 | 4.9520 | 5.4900 | 5.4602 | 1.9708 | 5.9716 | 6.6204 | 6.5845 | 2.3767 | 0.7183 | 0.7963 | 0.7920 | 0.2859
55 1523.15| 1000 | 124.7514.5684 | 4.9085 | 4.8836 | 1.6709 | 5.6990 | 6.1232 | 6.0921 | 2.0844 | 0.6855 | 0.7365 | 0.7328 | 0.2507
56 | 573.15] 1000 | 128.32 | 4.3723 | 4.6002 | 4.5785 | 1.6678 | 5.6104 | 5.9028 | 5.8750 | 2.1400 | 0.6748 | 0.7100 | 0.7066 | 0.2574
57 1673.15] 1000 | 134.48 | 4.1411 | 4.2576 | 4.2397 | 2.0236 | 5.5691 | 5.7257 | 5.7016 | 2.7214 ] 0.6698 | 0.6887 | 0.6858 | 0.3273
58 | 773.15| 1000 | 139.83 13.9654 | 4.0327 | 4.0167 | 2.5146 | 5.5449 | 5.6392 | 5.6168 | 3.5163 | 0.6669 | 0.6783 | 0.6756 | 0.4229
59 |873.15] 1000 | 144.64 | 3.8040 | 3.8462 | 3.8310 | 2.9231 | 5.5022 | 5.5632 | 5.5412 | 4.2279 1 0.6618 | 0.6691 | 0.6665 | 0.5085
60 |973.15| 1000 | 149.04 | 3.6640 | 3.6913 | 3.6761 | 3.1798 | 5.4608 | 5.5016 | 5.4789 | 4.7392 ] 0.6568 | 0.6617 | 0.6590 | 0.5700
61 |1073.2| 1000 | 153.12 | 3.5720 | 3.5894 | 3.5732 | 3.3251 [ 5.4694 | 5.4960 | 5.4714 | 5.0914 ] 0.6579 | 0.6611 | 0.6581 | 0.6124
62 | 1173.21 1000 | 156.94 | 3.5709 | 3.5806 | 3.5626 | 3.4510 | 5.6042 | 5.6195 | 5.5913 | 5.4161 | 0.6741 | 0.6759 | 0.6725 | 0.6514
63 |1273.2] 1000 | 160.55 | 3.7216 | 3.7246 | 3.7034 | 3.6644 | 5.9749 | 5.9797 | 5.9457 | 5.8830 | 0.7187 | 0.7192 | 0.7151 | 0.7076
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64 1473.15| 1200 | 118.72 ] 5.1354 | 5.8006 | 5.7632 | 2.1836 | 6.0965 | 6.8862 | 6.8418 | 2.5923 ]0.7333 | 0.8283 | 0.8229 | 0.3118
65 |523.15] 1200 | 123.03 | 4.6665 | 5.0843 | 5.0534 | 1.7500 | 5.7411 | 6.2552 | 6.2172 | 2.1530 | 0.6905 | 0.7524 | 0.7478 | 0.2590
66 |573.15| 1200 | 126.67 | 4.4396 | 4.7188 | 4.6920 | 1.6850 | 5.6239 | 5.9774 | 5.9435 | 2.1345 1 0.6764 | 0.7190 | 0.7149 | 0.2567
67 |673.15]| 1200 | 132.90 | 4.1894 | 4.3318 | 4.3099 | 1.9890 | 5.5678 | 5.7571 | 5.7279 | 2.6434 ] 0.6697 | 0.6925 | 0.6889 | 0.3179
68 | 773.15| 1200 | 138.28 |1 4.0079 | 4.0903 | 4.0708 | 2.4702 | 5.5421 | 5.6561 | 5.6291 | 3.4158 | 0.6666 | 0.6803 | 0.6771 | 0.4108
69 |873.15| 1200 | 143.10 | 3.8420 | 3.8938 | 3.8753 | 2.8896 | 5.4979 | 5.5720 | 5.5456 | 4.1350 ] 0.6613 | 0.6702 | 0.6670 | 0.4974
70 1973.15| 1200 | 147.51 | 3.6984 | 3.7321 | 3.7136 | 3.1652 | 5.4554 | 5.5051 | 5.4778 | 4.6689 | 0.6562 | 0.6622 | 0.6589 | 0.5616
71 11073.2 1 1200 | 151.59 ] 3.6042 | 3.6257 | 3.6062 | 3.3280 | 5.4637 | 5.4964 | 5.4668 | 5.0450 ] 0.6572 | 0.6611 | 0.6575 | 0.6068
72 | 1173.2| 1200 | 155.42 | 3.6033 | 3.6155 | 3.5937 | 3.4675 | 5.6002 | 5.6192 | 5.5853 | 5.3891 | 0.6736 | 0.6759 | 0.6718 | 0.6482
73 11273.2 | 1200 | 159.03 | 3.7550 | 3.7591 | 3.7334 | 3.6896 | 5.9714 | 5.9780 | 5.9371 | 5.8674 |0.7182 | 0.7190 | 0.7141 | 0.7057
74 1473.15| 1400 | 117.05 | 5.3278 | 6.1263 | 6.0808 | 2.3927 | 6.2364 | 7.1710 | 7.1177 | 2.8007 | 0.7501 | 0.8625 | 0.8561 | 0.3369
75 1523.15| 1400 | 121.54 1 4.7604 | 5.2586 | 5.2213 | 1.8139 | 5.7859 | 6.3914 | 6.3461 | 2.2046 | 0.6959 | 0.7688 | 0.7633 | 0.2652
76 |573.15| 1400 | 125.26 | 4.5007 | 4.8324 | 4.8003 | 1.6883 | 5.6378 | 6.0533 | 6.0131 | 2.1148 ] 0.6781 | 0.7281 | 0.7232 | 0.2544
77 1673.15| 1400 | 131.55|4.2325 | 4.4013 | 4.3752 | 1.9482 | 5.5680 | 5.7901 | 5.7557 | 2.5629 | 0.6697 | 0.6964 | 0.6923 | 0.3083
78 1 773.15| 1400 | 136.96 | 4.0430 | 4.1408 | 4.1176 | 2.4213 | 5.5373 | 5.6712 | 5.6395 | 3.3163 | 0.6660 | 0.6821 | 0.6783 | 0.3989
79 | 873.15| 1400 | 141.80 | 3.8731 | 3.9346 | 3.9127 | 2.8527 | 5.4919 | 5.5791 | 5.5481 | 4.0451 [ 0.6606 | 0.6710 | 0.6673 | 0.4865
80 1973.15| 1400 | 146.21 | 3.7288 | 3.7689 | 3.7471 | 3.1492 | 5.4518 | 5.5105 | 5.4786 | 4.6044 | 0.6557 | 0.6628 | 0.6590 | 0.5538
81 ]1073.2| 1400 | 150.30 | 3.6326 | 3.6584 | 3.6354 | 3.3285 | 5.4598 | 5.4986 | 5.4640 | 5.0028 | 0.6567 | 0.6614 | 0.6572 | 0.6017
82 | 1173.2 | 1400 | 154.13 | 3.6320 | 3.6468 | 3.6211 | 3.4810 | 5.5979 | 5.6208 | 5.5812 | 5.3651 | 0.6733 | 0.6761 | 0.6713 | 0.6453
83 11273.2 | 1400 | 157.74 1 3.7847 | 3.7899 | 3.7597 | 3.7114 | 5.9698 | 5.9780 | 5.9304 | 5.8542 ] 0.7180 | 0.7190 | 0.7133 | 0.7041
84 ]523.15] 1600 | 120.22 | 4.8538 | 5.4350 | 5.3910 | 1.8728 | 5.8352 | 6.5338 | 6.4809 | 2.2515 | 0.7018 | 0.7859 | 0.7795 | 0.2708
85 |573.15] 1600 | 124.02 | 4.5575 | 4.9430 | 4.9055 | 1.6844 | 5.6523 | 6.1305 | 6.0839 | 2.0890 | 0.6799 | 0.7374 | 0.7318 | 0.2513
86 |673.15] 1600 | 130.38 | 4.2693 | 4.4649 | 4.4346 | 1.9020 | 5.5663 | 5.8214 | 5.7818 | 2.4798 ] 0.6695 | 0.7002 | 0.6954 | 0.2983
87 1 773.15] 1600 | 135.81 | 4.0737 | 4.1870 | 4.1602 | 2.3711 | 5.5327 | 5.6866 | 5.6501 | 3.2202 | 0.6655 | 0.6840 | 0.6796 | 0.3873
88 |873.15| 1600 | 140.66 | 3.9015 | 3.9728 | 3.9475 | 2.8162 | 5.4878 | 5.5881 | 5.5526 | 3.9613 ] 0.6601 | 0.6721 | 0.6679 | 0.4765
89 1973.15] 1600 | 145.08 | 3.7542 | 3.8009 | 3.7756 | 3.1302 | 5.4467 | 5.5144 | 5.4778 | 4.5414 ] 0.6551 | 0.6633 | 0.6589 | 0.5462
90 11073.2] 1600 | 149.18 | 3.6575 | 3.6876 | 3.6610 | 3.3267 | 5.4562 | 5.5011 | 5.4615 | 4.9627 |0.6563 | 0.6617 | 0.6569 | 0.5969
91 | 1173.2| 1600 | 153.01 | 3.6561 | 3.6735 | 3.6439 | 3.4904 | 5.5941 | 5.6208 | 5.5755 | 5.3406 | 0.6729 | 0.6761 | 0.6706 | 0.6424
92 11273.2] 1600 | 156.62 | 3.8097 | 3.8160 | 3.7812 | 3.7287 | 5.9667 | 5.9766 | 5.9221 | 5.8398 | 0.7177 | 0.7189 | 0.7123 | 0.7024
93 ]1523.15| 1800 ]| 119.02 [ 4.9471 | 5.6138 | 5.5628 | 1.9305 ]| 5.8880 | 6.6815 | 6.6207 | 2.2977 | 0.7082 | 0.8036 | 0.7963 | 0.2764
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94 1573.15] 1800 | 122.91 | 4.6119 | 5.0526 | 5.0092 | 1.6776 | 5.6685 | 6.2101 | 6.1568 | 2.0619 | 0.6818 | 0.7469 | 0.7405 | 0.2480
95 1673.15| 1800 | 129.34 [ 4.3031 | 4.5260 | 4.4913 | 1.8544 | 5.5654 | 5.8537 | 5.8088 | 2.3984 [0.6694 | 0.7041 | 0.6987 | 0.2885
96 | 773.15] 1800 | 134.80 | 4.1019 | 4.2309 | 4.2003 | 2.3210 | 5.5291 | 5.7031 | 5.6619 | 3.1285 | 0.6650 | 0.6860 | 0.6810 | 0.3763
97 1873.15| 1800 | 139.66 | 3.9262 | 4.0074 | 3.9787 | 2.7786 | 5.4832 | 5.5967 | 5.5565 | 3.8806 | 0.6595 | 0.6732 | 0.6683 | 0.4667
98 1973.15] 1800 | 144.09 | 3.7761 | 3.8294 | 3.8007 | 3.1095 | 5.4410 | 5.5177 | 5.4764 | 4.4805 | 0.6544 | 0.6637 | 0.6587 | 0.5389
99 11073.2] 1800 | 148.19 |3.6791 | 3.7136 | 3.6834 | 3.3225 | 5.4520 | 5.5031 | 5.4584 | 4.9235 | 0.6558 | 0.6619 | 0.6565 | 0.5922
100 | 1173.2 | 1800 | 152.02 | 3.6770 | 3.6970 | 3.6635 | 3.4970 | 5.5898 | 5.6203 | 5.5693 | 5.3162 | 0.6723 | 0.6760 | 0.6699 | 0.6394
101 [ 1273.2 | 1800 | 155.63 | 3.8326 | 3.8401 | 3.8007 | 3.7441 | 5.9648 | 5.9765 | 5.9151 | 5.8270 | 0.7174 | 0.7188 | 0.7115 | 0.7009
102 | 523.15 | 2000 | 117.91 | 5.0438 | 5.7987 | 5.7402 | 1.9922 | 5.9472 | 6.8373 | 6.7683 | 2.3490 [ 0.7153 | 0.8224 | 0.8141 | 0.2825
103 | 573.15 | 2000 | 121.89 | 4.6658 | 5.1627 | 5.1134 | 1.6709 | 5.6874 | 6.2931 | 6.2330 | 2.0367 | 0.6841 | 0.7569 | 0.7497 | 0.2450
104 | 673.15 | 2000 | 128.39 | 4.3341 | 4.5847 | 4.5455 | 1.8060 | 5.5646 | 5.8864 | 5.8360 | 2.3187 | 0.6693 | 0.7080 | 0.7020 | 0.2789
105 | 723.15 | 2000 | 131.2314.2259 | 4.4140 | 4.3776 | 2.0242 | 5.5456 | 5.7924 | 5.7446 | 2.6563 ] 0.6670 | 0.6967 | 0.6910 | 0.3195
106 | 773.15 | 2000 | 133.88 14.1276 | 4.2726 | 4.2382 | 2.2710 | 5.5260 | 5.7201 | 5.6741 | 3.0404 | 0.6647 | 0.6880 | 0.6825 | 0.3657
107 | 873.15 | 2000 | 138.76 | 3.9487 | 4.0400 | 4.0077 | 2.7411 | 5.4791 | 5.6058 | 5.5610 | 3.8034 | 0.6590 | 0.6743 | 0.6689 | 0.4575
108 [ 973.15 | 2000 | 143.20 | 3.7974 | 3.8573 | 3.8252 | 3.0896 | 5.4377 | 5.5235 | 5.4775 | 4.4242 ] 0.6540 | 0.6644 | 0.6588 | 0.5321
109 1 1073.2 | 2000 | 147.30 | 3.6976 | 3.7364 | 3.7026 | 3.3160 | 5.4466 | 5.5038 | 5.4540 | 4.8845 | 0.6551 | 0.6620 | 0.6560 | 0.5875
110 [ 1173.2 | 2000 | 151.14 ] 3.6960 | 3.7187 | 3.6812 | 3.5022 | 5.5860 | 5.6204 | 5.5636 | 5.2931 | 0.6719 | 0.6760 | 0.6692 | 0.6367
111 | 1273.2 | 2000 | 154.75 | 3.8525 | 3.8611 | 3.8170 | 3.7566 | 5.9617 | 5.9751 | 5.9068 | 5.8133 | 0.7171 | 0.7187 | 0.7105 | 0.6992
112 ] 523.15 | 2500 | 115.45 | 5.2957 | 6.2836 | 6.2045 | 2.1659 | 6.1137 | 7.2543 | 7.1630 | 2.5005 | 0.7354 | 0.8725 | 0.8616 | 0.3008
113 1 573.15 | 2500 | 119.69 | 4.7921 | 5.4353 | 5.3699 | 1.6528 | 5.7355 | 6.5053 | 6.4270 | 1.9781 | 0.6899 | 0.7824 | 0.7730 | 0.2379
114 1 673.15 | 2500 | 126.37 | 4.4024 | 4.7240 | 4.6730 | 1.6845 | 5.5633 | 5.9697 | 5.9052 | 2.1286 | 0.6691 | 0.7180 | 0.7103 | 0.2560
115 | 723.15 | 2500 | 129.2514.2845 | 4.5254 | 4.4784 | 1.8934 | 5.5377 | 5.8490 | 5.7883 | 2.4472 | 0.6661 | 0.7035 | 0.6962 | 0.2943
116 | 773.15 | 2500 | 131.93 | 4.1807 | 4.3662 | 4.3219 | 2.1446 | 5.5155 | 5.7603 | 5.7019 | 2.8293 | 0.6634 | 0.6928 | 0.6858 | 0.3403
117 | 873.15 | 2500 | 136.84 13.9947 | 4.1115 | 4.0702 | 2.6450 | 5.4664 | 5.6262 | 5.5697 | 3.6194 | 0.6575 | 0.6767 | 0.6699 | 0.4353
118 1 973.15 | 2500 | 141.30 | 3.8396 | 3.9163 | 3.8754 | 3.0343 | 5.4253 | 5.5338 | 5.4759 | 4.2874 ] 0.6526 | 0.6656 | 0.6586 | 0.5157
119 1 1073.2 | 2500 | 145.42 | 3.7384 | 3.7883 | 3.7454 | 3.2973 | 5.4362 | 5.5089 | 5.4464 | 4.7948 ] 0.6539 | 0.6626 | 0.6551 | 0.5767
120 [ 1173.2 | 2500 | 149.26 | 3.7366 | 3.7660 | 3.7184 | 3.5095 | 5.5772 | 5.6212 | 5.5500 | 5.2382 ] 0.6708 | 0.6761 | 0.6675 | 0.6300
121 | 1273.2 | 2500 | 152.88 | 3.8955 | 3.9072 | 3.8512 | 3.7818 | 5.9553 | 5.9731 | 5.8876 | 5.7815 | 0.7163 | 0.7184 | 0.7082 | 0.6954
122 1 523.15 | 3000 | 113.26 | 5.5766 | 6.8170 | 6.7141 | 2.3878 | 6.3162 | 7.7210 | 7.6046 | 2.7044 | 0.7597 | 0.9287 | 0.9147 | 0.3253
123 | 573.15 | 3000 [ 117.80 | 4.9168 | 5.7142 | 5.6311 | 1.6456 | 5.7919 | 6.7313 | 6.6333 | 1.9385 ] 0.6966 | 0.8096 | 0.7979 | 0.2332
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124 1 673.15 | 3000 | 124.68 | 4.4607 | 4.8556 | 4.7921 | 1.5648 | 5.5617 | 6.0541 | 5.9749 | 1.9511 | 0.6690 | 0.7282 | 0.7187 | 0.2347
1251 723.15 | 3000 | 127.61 | 4.3343 | 4.6295 | 4.5713 | 1.7658 | 5.5308 | 5.9075 | 5.8333 | 2.2532 | 0.6652 | 0.7105 | 0.7016 | 0.2710
126 | 773.15 | 3000 | 130.32 | 4.2256 | 4.4527 | 4.3982 | 2.0217 | 5.5066 | 5.8026 | 5.7315 | 2.6346 | 0.6623 | 0.6979 | 0.6894 | 0.3169
127 | 873.15 | 3000 | 135.26 | 4.0335 | 4.1764 | 4.1258 | 2.5510 | 5.4558 | 5.6492 | 5.5807 | 3.4506 | 0.6562 | 0.6795 | 0.6712 | 0.4150
128 1 973.15 | 3000 | 139.74 1 3.8739 | 3.9678 | 3.9178 | 2.9771 | 5.4135 | 5.5448 | 5.4749 | 4.1603 | 0.6511 | 0.6669 | 0.6585 | 0.5004
129 11073.2 | 3000 | 143.87 | 3.7718 | 3.8331 | 3.7808 | 3.2745 | 5.4266 | 5.5147 | 5.4395 | 4.7110 | 0.6527 | 0.6633 | 0.6543 | 0.5666
130 | 1173.2 | 3000 | 147.72 | 3.7699 | 3.8063 | 3.7483 | 3.5112 | 5.5690 | 5.6227 | 5.5371 | 5.1867 | 0.6698 | 0.6763 | 0.6660 | 0.6239
131 1 1273.2 | 3000 | 151.34 13.9301 | 3.9447 | 3.8768 | 3.7993 |1 5.9478 | 5.9701 | 5.8673 | 5.7499 |0.7154 | 0.7181 | 0.7057 | 0.6916
1321 523.15 | 3500 | 111.24 | 5.8996 | 7.4147 | 7.2843 | 2.6755 | 6.5627 | 8.2481 | 8.1030 | 2.9762 | 0.7894 | 0.9921 | 0.9746 | 0.3580
133 1 573.15 | 3500 | 116.12 ] 5.0435 | 6.0037 | 5.9008 | 1.6544 | 5.8567 | 6.9718 | 6.8523 | 1.9211 ]0.7044 | 0.8386 | 0.8242 | 0.2311
1341 673.15 | 3500 | 123.23 [ 4.5112 | 4.9817 | 4.9050 | 1.4482 ]| 5.5592 | 6.1390 | 6.0444 | 1.7846 | 0.6687 | 0.7384 | 0.7270 | 0.2146
135 | 723.15 | 3500 | 126.20 | 4.3760 | 4.7270 | 4.6571 | 1.6403 | 5.5224 | 5.9653 | 5.8771 | 2.0700 | 0.6642 | 0.7175 | 0.7069 | 0.2490
136 | 773.15 | 3500 | 128.94 1 4.2632 | 4.5329 | 4.4677 | 1.9010 | 5.4968 | 5.8445 | 5.7604 | 2.4511 | 0.6611 | 0.7030 | 0.6929 | 0.2948
137 | 873.15 | 3500 | 133.92 | 4.0658 | 4.2354 | 4.1752 | 2.4579 | 5.4450 | 5.6720 | 5.5915 | 3.2916 | 0.6549 | 0.6822 | 0.6725 | 0.3959
138 1 973.15 | 3500 | 138.4213.9022 | 4.0137 | 3.9545 | 2.9187 | 5.4016 | 5.5558 | 5.4739 | 4.0400 | 0.6497 | 0.6683 | 0.6584 | 0.4859
139 1 1073.2 | 3500 | 142.56 | 3.7984 | 3.8712 | 3.8093 | 3.2474 | 5.4150 | 5.5188 | 5.4307 | 4.6295 | 0.6513 | 0.6638 | 0.6532 | 0.5568
140 [ 1173.2 | 3500 | 146.4213.7979 | 3.8413 | 3.7729 | 3.5087 | 5.5608 | 5.6243 | 5.5241 | 5.1373 ] 0.6688 | 0.6765 | 0.6644 | 0.6179
141 | 1273.2 | 3500 | 150.04 | 3.9591 | 3.9769 | 3.8968 | 3.8117 | 5.9404 | 5.9671 | 5.8469 | 5.7192 ]0.7145 | 0.7177 | 0.7033 | 0.6879
142 | 1373.2 | 3500 | 153.47 | 4.3626 | 4.3554 | 4.2563 | 4.2836 | 6.6954 | 6.6843 | 6.5322 | 6.5741 | 0.8053 | 0.8040 | 0.7857 | 0.7907
143 1 573.15| 4000 | 114.60 | 5.1755 | 6.3074 | 6.1827 | 1.6825 | 5.9311 | 7.2284 | 7.0854 | 1.9282 | 0.7134 | 0.8694 | 0.8522 | 0.2319
144 1 673.15 | 4000 | 121.94 | 4.5591 | 5.1075 | 5.0167 | 1.3381 | 5.5594 | 6.2281 | 6.1174 | 1.6317 | 0.6687 | 0.7491 | 0.7358 | 0.1963
145 | 723.15 | 4000 | 124.96 | 4.4145 | 4.8227 | 4.7405 | 1.5203 | 5.5162 | 6.0262 | 5.9235 | 1.8997 ] 0.6635 | 0.7248 | 0.7125 | 0.2285
146 | 773.15 | 4000 | 127.73 | 4.2954 | 4.6086 | 4.5322 | 1.7828 | 5.4863 | 5.8864 | 5.7889 | 2.2772 ] 0.6599 | 0.7080 | 0.6963 | 0.2739
147 | 873.15 | 4000 | 132.7514.0921 | 4.2888 | 4.2188 | 2.3647 | 5.4323 | 5.6933 | 5.6004 | 3.1391 | 0.6534 | 0.6848 | 0.6736 | 0.3776
148 1 973.15 | 4000 | 137.2713.9264 | 4.0557 | 3.9870 | 2.8598 | 5.3898 | 5.5672 | 5.4730 | 3.9257 ]0.6483 | 0.6696 | 0.6583 | 0.4722
149 1 1073.2 | 4000 | 141.42 | 3.8223 | 3.9068 | 3.8353 | 3.2197 | 5.4056 | 5.5251 | 5.4239 | 4.5534 ] 0.6502 | 0.6645 | 0.6524 | 0.5477
150 | 1173.2 | 4000 | 145.29 | 3.8208 | 3.8713 | 3.7923 | 3.5022 | 5.5511 | 5.6244 | 5.5096 | 5.0881 | 0.6677 | 0.6765 | 0.6627 | 0.6120
151 | 1273.2 | 4000 | 148.91 | 3.9856 | 4.0065 | 3.9141 | 3.8219 | 5.9351 | 5.9663 | 5.8287 | 5.6914 | 0.7139 | 0.7176 | 0.7011 | 0.6846
152 1 1373.2 | 4000 | 152.3514.3919 | 4.3841 | 4.2698 | 4.3034 | 6.6909 | 6.6790 | 6.5049 | 6.5561 | 0.8048 | 0.8033 | 0.7824 | 0.7886
153 1 573.15 | 4500 | 113.18 | 5.3158 | 6.6293 | 6.4800 | 1.7335] 6.0165 | 7.5032 | 7.3343 | 1.9620 | 0.7237 | 0.9025 | 0.8822 | 0.2360
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154 1 673.15 | 4500 | 120.78 1 4.6015 | 5.2301 | 5.1244 | 1.2310 | 5.5578 | 6.3171 | 6.1894 | 1.4869 | 0.6685 | 0.7598 | 0.7445 | 0.1788
1551 723.15 | 4500 | 123.84 | 4.4488 | 4.9155 | 4.8205 | 1.4036 | 5.5096 | 6.0876 | 5.9699 | 1.7382 | 0.6627 | 0.7322 | 0.7181 | 0.2091
156 | 773.15 | 4500 | 126.65 | 4.3254 | 4.6830 | 4.5952 | 1.6693 | 5.4779 | 5.9308 | 5.8196 | 2.1140 | 0.6589 | 0.7134 | 0.7000 | 0.2543
157 | 873.15 | 4500 | 131.71 [ 4.1169 | 4.3411 | 4.2610 | 2.2750 | 5.4223 | 5.7175 | 5.6120 | 2.9963 | 0.6522 | 0.6877 | 0.6750 | 0.3604
158 1 973.15 | 4500 | 136.25 ] 3.9480 | 4.0953 | 4.0170 | 2.8016 | 5.3791 | 5.5798 | 5.4732 | 3.8172 10.6470 | 0.6711 | 0.6583 | 0.4591
159 11073.2 | 4500 | 140.41 | 3.8426 | 3.9389 | 3.8576 | 3.1902 | 5.3955 | 5.5308 | 5.4165 | 4.4795 ]0.6490 | 0.6652 | 0.6515 | 0.5388
160 | 1173.2 | 4500 | 144.28 | 3.8415 | 3.8991 | 3.8094 | 3.4942 | 5.5426 | 5.6258 | 5.4963 | 5.0416 | 0.6667 | 0.6767 | 0.6611 | 0.6064
161 | 1273.2 | 4500 | 147.92 14.0072 | 4.0314 | 3.9266 | 3.8277 | 5.9273 | 5.9631 | 5.8081 | 5.6619 | 0.7129 | 0.7172 | 0.6986 | 0.6810
162 | 1373.2 | 4500 | 151.35[4.4175 | 4.4090 | 4.2795 | 4.3196 | 6.6859 | 6.6731 | 6.4770 | 6.5377 | 0.8042 | 0.8026 | 0.7790 | 0.7864
163 | 573.15| 5000 | 111.84 ]5.4654 | 6.9713 | 6.7945 | 1.8089 | 6.1126 | 7.7969 | 7.5991 | 2.0231 | 0.7352 | 0.9378 | 0.9140 | 0.2433
164 | 673.15 | 5000 | 119.72 | 4.6417 | 5.3529 | 5.2313 | 1.1293 | 5.5573 | 6.4087 | 6.2632 | 1.3521 | 0.6684 | 0.7708 | 0.7533 | 0.1626
165 | 723.15 | 5000 | 122.84 |14.4791 | 5.0057 | 4.8972 | 1.2894 | 5.5019 | 6.1488 | 6.0155 | 1.5839 ] 0.6618 | 0.7396 | 0.7235 | 0.1905
166 | 773.15 | 5000 | 125.67 | 4.3506 | 4.7535 | 4.6537 | 1.5567 | 5.4674 | 5.9737 | 5.8483 | 1.9563 | 0.6576 | 0.7185 | 0.7034 | 0.2353
167 | 823.15 | 5000 | 128.30 | 4.2396 | 4.5555 | 4.4614 | 1.8695 | 5.4393 | 5.8446 | 5.7239 | 2.3986 | 0.6542 | 0.7030 | 0.6885 | 0.2885
168 | 873.15 | 5000 | 130.77 14.1376 | 4.3898 | 4.2994 | 2.1855 | 5.4107 | 5.7405 | 5.6222 | 2.8579 ]0.6508 | 0.6905 | 0.6762 | 0.3437
169 |1 973.15 | 5000 | 135.33 | 3.9659 | 4.1315 | 4.0434 | 2.7424 | 5.3671 | 5.5912 | 5.4720 | 3.7114 | 0.6455 | 0.6725 | 0.6582 | 0.4464
170 1 1073.2 | 5000 | 139.51 | 3.8594 | 3.9677 | 3.8763 | 3.1587 | 5.3841 | 5.5353 | 5.4078 | 4.4066 | 0.6476 | 0.6658 | 0.6504 | 0.5300
171 | 1173.2 | 5000 | 143.39 | 3.8587 | 3.9237 | 3.8231 | 3.4836 | 5.5329 | 5.6261 | 5.4818 | 4.9950 | 0.6655 | 0.6767 | 0.6593 | 0.6008
172 1 1273.2 | 5000 | 147.02 | 4.0267 | 4.0542 | 3.9368 | 3.8317 | 5.9202 | 5.9606 | 5.7880 | 5.6335 | 0.7121 | 0.7169 | 0.6962 | 0.6776
173 11373.2 | 5000 | 150.46 | 4.4407 | 4.4317 | 4.2867 | 4.3335 | 6.6815 | 6.6678 | 6.4497 | 6.5201 | 0.8036 | 0.8020 | 0.7758 | 0.7842
174 | 573.15 | 6000 | 109.30 | 5.8076 | 7.7360 | 7.4925 | 2.0524 | 6.3479 | 8.4556 | 8.1894 | 2.2434 ] 0.7635 | 1.0170 | 0.9850 | 0.2698
175 1673.15| 6000 | 117.83 14.7162 | 5.5996 | 5.4434 | 0.9402 | 5.5571 | 6.5980 | 6.4140 | 1.1078 | 0.6684 | 0.7936 | 0.7715 | 0.1332
176 | 723.15 | 6000 | 121.05 | 4.5343 | 5.1850 | 5.0476 | 1.0729 | 5.4886 | 6.2762 | 6.1100 | 1.2987 | 0.6602 | 0.7549 | 0.7349 | 0.1562
177 1 773.15 | 6000 | 123.9514.3961 | 4.8923 | 4.7672 | 1.3415 | 5.4489 | 6.0639 | 5.9088 | 1.6628 | 0.6554 | 0.7294 | 0.7107 | 0.2000
178 | 823.15 | 6000 | 126.62 | 4.2784 | 4.6667 | 4.5496 | 1.6700 | 5.4174 | 5.9090 | 5.7608 | 2.1146 | 0.6516 | 0.7107 | 0.6929 | 0.2543
179 | 873.15 | 6000 | 129.12 | 4.1730 | 4.4825 | 4.3705 | 2.0111 | 5.3884 | 5.7880 | 5.6434 | 2.5969 | 0.6481 | 0.6962 | 0.6788 | 0.3123
180 | 973.15 | 6000 | 133.73 13.9965 | 4.1995 | 4.0912 | 2.6257 | 5.3446 | 5.6161 | 5.4713 | 3.5114 | 0.6428 | 0.6755 | 0.6581 | 0.4223
181 ] 1073.2 | 6000 | 137.93 | 3.8882 | 4.0211 | 3.9093 | 3.0947 | 5.3632 | 5.5464 | 5.3922 | 4.2686 | 0.6451 | 0.6671 | 0.6486 | 0.5134
182 [ 1173.2 | 6000 | 141.83 | 3.8888 | 3.9687 | 3.8460 | 3.4597 | 5.5154 | 5.6287 | 5.4546 | 4.9068 | 0.6634 | 0.6770 | 0.6561 | 0.5902
183 ] 1273.2 | 6000 | 145.47 | 4.0599 | 4.0942 | 3.9513 | 3.8345 ] 5.9061 | 5.9559 | 5.7480 | 5.5782 ]0.7104 | 0.7164 | 0.6914 | 0.6709
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184 1 1373.2 | 6000 | 148.91 |14.4797 | 4.4696 | 4.2934 | 4.3541 | 6.6710 | 6.6559 | 6.3934 | 6.4838 | 0.8024 | 0.8006 | 0.7690 | 0.7799
185 | 573.15 | 7000 | 106.84 | 6.2313 | 8.6446 | 8.3124 | 2.4557 | 6.6573 | 9.2355 | 8.8807 | 2.6236 | 0.8007 | 1.1108 | 1.0682 | 0.3156
186 | 673.15| 7000 | 116.16 | 4.7858 | 5.8514 | 5.6562 | 0.7703 | 5.5589 | 6.7967 | 6.5700 | 0.8948 | 0.6686 | 0.8175 | 0.7902 | 0.1076
1871 723.15 | 7000 | 119.49 | 4.5807 | 5.3611 | 5.1922 | 0.8672 | 5.4733 | 6.4058 | 6.2039 | 1.0361 | 0.6583 | 0.7705 | 0.7462 | 0.1246
188 | 773.15 | 7000 | 122.46 | 4.4342 | 5.0272 | 4.8749 | 1.1355 ] 5.4299 | 6.1561 | 5.9696 | 1.3905 | 0.6531 | 0.7404 | 0.7180 | 0.1673
189 | 823.15| 7000 | 125.18 14.3099 | 4.7728 | 4.6313 | 1.4773 | 5.3951 | 5.9745 | 5.7975 | 1.8493 ] 0.6489 | 0.7186 | 0.6973 | 0.2224
190 | 873.15 | 7000 | 127.72 | 4.2005 | 4.5690 | 4.4345 | 1.8407 | 5.3647 | 5.8353 | 5.6635 | 2.3509 | 0.6453 | 0.7019 | 0.6812 | 0.2828
191 1 973.15 | 7000 | 132.3714.0203 | 4.2616 | 4.1325 | 2.5096 | 5.3216 | 5.6410 | 5.4700 | 3.3219 | 0.6401 | 0.6785 | 0.6579 | 0.3996
192 1 1073.2 | 7000 | 136.59 [ 3.9110 | 4.0688 | 3.9361 | 3.0287 | 5.3421 | 5.5578 | 5.3765 | 4.1370 | 0.6425 | 0.6685 | 0.6467 | 0.4976
193 1 1173.2 | 7000 | 140.50 | 3.9130 | 4.0081 | 3.8629 | 3.4319 | 5.4978 | 5.6315 | 5.4273 | 4.8219 | 0.6613 | 0.6773 | 0.6528 | 0.5800
194 | 1273.2 | 7000 | 144.16 [ 4.0873 | 4.1284 | 3.9596 | 3.8322 | 5.8920 | 5.9514 | 5.7080 | 5.5244 [ 0.7087 | 0.7158 | 0.6865 | 0.6645
195 11373.2 | 7000 | 147.60 | 4.5125 | 4.5013 | 4.2934 | 4.3685 | 6.6605 | 6.6441 | 6.3372 | 6.4480 | 0.8011 | 0.7991 | 0.7622 | 0.7756
196 | 573.15 | 8000 | 104.3216.7847 | 9.7682 | 9.3120 | 3.0919 | 7.0775 | 10.1898 | 9.7139 | 3.2254 | 0.8513 | 1.2256 | 1.1684 | 0.3879
197 1673.15 | 8000 | 114.63 | 4.8516 | 6.1103 | 5.8708 | 0.6190 | 5.5616 | 7.0045 | 6.7300 | 0.7095 | 0.6689 | 0.8425 | 0.8095 | 0.0853
198 | 723.15 | 8000 | 118.09 | 4.6234 | 5.5392 | 5.3357 | 0.6744 | 5.4597 | 6.5412 | 6.3008 | 0.7964 | 0.6567 | 0.7868 | 0.7579 | 0.0958
199 | 773.15 | 8000 | 121.13 | 4.4668 | 5.1601 | 4.9787 | 0.9379 | 5.4107 | 6.2505 | 6.0308 | 1.1361 | 0.6508 | 0.7518 | 0.7254 | 0.1366
200 | 823.15] 8000 | 123.90 | 4.3374 | 4.8773 | 4.7101 | 1.2922 | 5.3742 | 6.0432 | 5.8360 | 1.6011 | 0.6464 | 0.7269 | 0.7020 | 0.1926
201 | 873.15 | 8000 | 126.47 | 4.2250 | 4.6541 | 4.4959 | 1.6768 | 5.3435 | 5.8863 | 5.6862 | 2.1208 [ 0.6427 | 0.7080 | 0.6839 | 0.2551
202 1973.15| 8000 | 131.17 | 4.0406 | 4.3211 | 4.1704 | 2.3960 | 5.3001 | 5.6681 | 5.4704 | 3.1429 ] 0.6375 | 0.6818 | 0.6580 | 0.3780
2031 1073.2 ] 8000 | 135.423.9292 | 4.1127 | 3.9585 | 2.9615 | 5.3211 | 5.5696 | 5.3607 | 4.0106 | 0.6400 | 0.6699 | 0.6448 | 0.4824
2041 1173.2 | 8000 | 139.35]3.9330 | 4.0437 | 3.8754 | 3.4016 | 5.4805 | 5.6348 | 5.4002 | 4.7399 [0.6592 | 0.6777 | 0.6495 | 0.5701
2051 1273.2 ] 8000 | 143.01 | 4.1104 | 4.1587 | 3.9635 | 3.8264 | 5.8782 | 5.9474 | 5.6682 | 5.4722 10.7070 | 0.7153 | 0.6818 | 0.6582
206 | 1373.2 | 8000 | 146.46 | 4.5420 | 4.5300 | 4.2899 | 4.3799 | 6.6522 | 6.6346 | 6.2830 | 6.4148 | 0.8001 | 0.7980 | 0.7557 | 0.7716
207 1 673.15] 9000 | 113.23 14.9129 | 6.3763 | 6.0864 | 0.4844 | 5.5629 | 7.2199 | 6.8916 | 0.5485 | 0.6691 | 0.8684 | 0.8289 | 0.0660
208 | 723.15] 9000 | 116.81 | 4.6607 | 5.7182 | 5.4767 | 0.4913 | 5.4444 | 6.6797 | 6.3975 | 0.5739 ] 0.6549 | 0.8034 | 0.7695 | 0.0690
209 1 773.15] 9000 | 119.93 | 4.4942 | 5.2915 | 5.0788 | 0.7470 | 5.3901 | 6.3464 | 6.0913 | 0.8959 ]0.6483 | 0.7633 | 0.7327 | 0.1078
210 823.15] 9000 | 122.76 | 4.3614 | 4.9808 | 4.7863 | 1.1135 ] 5.3539 | 6.1142 | 5.8755 | 1.3668 | 0.6440 | 0.7354 | 0.7067 | 0.1644
211 ] 873.15] 9000 | 125.36 | 4.2454 | 4.7368 | 4.5539 | 1.5170 | 5.3222 | 5.9382 | 5.7089 | 1.9018 ] 0.6401 | 0.7142 | 0.6867 | 0.2287
2121 923.15] 9000 | 127.80 | 4.1423 | 4.5376 | 4.3616 | 1.9141 | 5.2940 | 5.7992 | 5.5742 | 2.4463 | 0.6368 | 0.6975 | 0.6705 | 0.2942
2131 973.15 | 9000 | 130.11 | 4.0564 | 4.3770 | 4.2040 | 2.2830 | 5.2776 | 5.6947 | 5.4697 | 2.9704 | 0.6348 | 0.6850 | 0.6579 | 0.3573
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2141 1073.2 ] 9000 | 134.39|3.9434 | 4.1530 | 3.9768 | 2.8931 | 5.2994 | 5.5810 | 5.3442 | 3.8880 | 0.6374 | 0.6713 | 0.6428 | 0.4676
2151 1173.2 | 9000 | 138.32]3.9492 | 4.0758 | 3.8840 | 3.3687 | 5.4626 | 5.6377 | 5.3725 | 4.6597 | 0.6570 | 0.6781 | 0.6462 | 0.5605
216 | 1273.2] 9000 | 142.00 | 4.1296 | 4.1853 | 3.9634 | 3.8173 | 5.8639 | 5.9430 | 5.6278 | 5.4204 | 0.7053 | 0.7148 | 0.6769 | 0.6520
217 | 1373.2 | 9000 | 145.45|4.5661 | 4.5534 | 4.2808 | 4.3860 | 6.6415 | 6.6230 | 6.2265 | 6.3795 | 0.7988 | 0.7966 | 0.7489 | 0.7673
2181 673.15] 10000 | 111.91 | 4.9735 | 6.6545 | 6.3068 | 0.3703 | 5.5658 | 7.4468 | 7.0577 | 0.4143 | 0.6694 | 0.8957 | 0.8489 | 0.0498
2191 723.15] 10000 | 115.64 | 4.6943 | 5.8997 | 5.6165 | 0.3182 | 5.4284 | 6.8222 | 6.4947 | 0.3679 | 0.6529 | 0.8206 | 0.7812 | 0.0443
2201 773.15] 10000 | 118.84 | 4.5198 | 5.4247 | 5.1786 | 0.5648 | 5.3711 | 6.4465 | 6.1540 | 0.6711 ] 0.6460 | 0.7754 | 0.7402 | 0.0807
2211 823.15] 10000 | 121.71 | 4.3807 | 5.0818 | 4.8586 | 0.9385 | 5.3318 | 6.1851 | 5.9134 | 1.1423 | 0.6413 | 0.7439 | 0.7113 | 0.1374
2221 873.15 | 10000 | 124.35 | 4.2620 | 4.8172 | 4.6085 | 1.3603 | 5.3000 | 5.9904 | 5.7309 | 1.6916 [ 0.6375 | 0.7205 | 0.6893 | 0.2035
2231 923.15] 10000 | 126.82 | 4.1579 | 4.6041 | 4.4040 | 1.7806 | 5.2730 | 5.8389 | 5.5852 | 2.2582 | 0.6342 | 0.7023 | 0.6718 | 0.2716
224 1973.15 [ 10000 | 129.14 | 4.0693 | 4.4307 | 4.2348 | 2.1715 | 5.2552 | 5.7220 | 5.4691 | 2.8043 | 0.6321 | 0.6882 | 0.6578 | 0.3373
2251 1073.2 ] 10000 | 133.45 | 3.9565 | 4.1926 | 3.9940 | 2.8260 | 5.2799 | 5.5951 | 5.3300 | 3.7713 ] 0.6351 | 0.6730 | 0.6411 | 0.4536
226 | 1173.2 1 10000 | 137.40 | 3.9616 | 4.1044 | 3.8889 | 3.3333 | 5.4435 | 5.6396 | 5.3435 | 4.5801 | 0.6547 | 0.6783 | 0.6427 | 0.5509
2271 1273.2 |1 10000 | 141.08 | 4.1466 | 4.2098 | 3.9607 | 3.8063 | 5.8502 | 5.9394 | 5.5880 | 5.3701 ]0.7037 | 0.7144 | 0.6721 | 0.6459
228 |1 1373.2 1 10000 | 144.55 | 4.5878 | 4.5745 | 4.2690 | 4.3898 | 6.6315 | 6.6122 | 6.1706 | 6.3452 | 0.7976 | 0.7953 | 0.7422 | 0.7632
2291 673.15 | 12500 | 108.84 | 5.1211 | 7.4113 | 6.8754 | 0.1784 | 5.5738 | 8.0665 | 7.4832 | 0.1942 | 0.6704 | 0.9702 | 0.9001 | 0.0234
230 | 723.15] 12500 | 112.99 | 4.7671 | 6.3727 | 5.9657 | 0.0703 | 5.3862 | 7.2003 | 6.7404 | 0.0795 | 0.6478 | 0.8660 | 0.8107 | 0.0096
231 | 773.15 [ 12500 | 116.41 | 4.5692 | 5.7603 | 5.4194 | 0.1347 | 5.3189 | 6.7054 | 6.3085 | 0.1568 | 0.6398 | 0.8065 | 0.7588 | 0.0189
2321 823.15] 12500 | 119.42 | 4.4208 | 5.3369 | 5.0347 | 0.5245 ] 5.2793 | 6.3733 | 6.0125 | 0.6264 | 0.6350 | 0.7666 | 0.7232 | 0.0753
233 |1 873.15] 12500 | 122.16 | 4.2936 | 5.0155 | 4.7373 | 0.9840 | 5.2450 | 6.1270 | 5.7871 | 1.2021 | 0.6309 | 0.7369 | 0.6961 | 0.1446
2341 923.15| 12500 | 124.70 | 4.1835 | 4.7618 | 4.4980 | 1.4537 | 5.2166 | 5.9378 | 5.6089 | 1.8127 ] 0.6275 | 0.7142 | 0.6746 | 0.2180
2351 973.15 | 12500 | 127.07 | 4.0924 | 4.5598 | 4.3037 | 1.8993 | 5.2002 | 5.7942 | 5.4687 | 2.4134 | 0.6255 | 0.6969 | 0.6578 | 0.2903
236 | 1073.2 | 12500 | 131.45 | 3.9762 | 4.2809 | 4.0240 | 2.6540 | 5.2265 | 5.6271 | 5.2894 | 3.4886 | 0.6286 | 0.6768 | 0.6362 | 0.4196
237 | 1173.2 ] 12500 | 135.44 | 3.9861 | 4.1706 | 3.8938 | 3.2423 | 5.3987 | 5.6487 | 5.2738 | 4.3914 ] 0.6493 | 0.6794 | 0.6343 | 0.5282
2381 1273.2 ] 12500 | 139.14 | 4.1783 | 4.2613 | 3.9429 | 3.7697 | 5.8139 | 5.9293 | 5.4862 | 5.2453 ] 0.6993 | 0.7132 | 0.6599 | 0.6309
2391 1373.2 | 12500 | 142.62 | 4.6316 | 4.6172 | 4.2278 | 4.3887 | 6.6054 | 6.5848 | 6.0296 | 6.2590 | 0.7945 | 0.7920 | 0.7252 | 0.7528
240 | 673.15 ] 15000 | 105.95 | 5.2603 | 8.2793 | 7.4547 | 0.1433 | 5.5731 | 8.7716 | 7.8980 | 0.1519 | 0.6703 | 1.0550 | 0.9500 | 0.0183
2411 723.15] 15000 | 110.62 | 4.8235 | 6.8788 | 6.3122 | 0.3984 | 5.3356 | 7.6092 | 6.9825 | 0.4407 ]| 0.6418 | 0.9152 | 0.8398 | 0.0530
242 | 773.15 ] 15000 | 114.29 | 4.6050 | 6.1084 | 5.6544 | 0.2592 | 5.2630 | 6.9813 | 6.4624 | 0.2962 | 0.6330 | 0.8397 | 0.7773 | 0.0356
2431 823.15 | 15000 | 117.45 | 4.4476 | 5.5943 | 5.2021 | 0.1347 ]| 5.2239 | 6.5708 | 6.1101 | 0.1582 | 0.6283 | 0.7903 | 0.7349 | 0.0190
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2441 873.15 ] 15000 | 120.30 | 4.3150 | 5.2140 | 4.8587 | 0.6270 | 5.1907 | 6.2722 | 5.8448 | 0.7543 10.6243 | 0.7544 | 0.7030 | 0.0907
2451 923.15 | 15000 | 122.90 | 4.2009 | 4.9184 | 4.5854 | 1.1417 | 5.1630 | 6.0449 | 5.6356 | 1.4032 ]0.6210 | 0.7271 | 0.6778 | 0.1688
246 | 973.15 ] 15000 | 125.33 1 4.1049 | 4.6834 | 4.3627 | 1.6345 | 5.1448 | 5.8699 | 5.4679 | 2.0486 | 0.6188 | 0.7060 | 0.6577 | 0.2464
2471 1073.2 [ 15000 | 129.78 | 3.9873 | 4.3635 | 4.0455 | 2.4835 | 5.1747 | 5.6630 | 5.2502 | 3.2230 | 0.6224 | 0.6811 | 0.6315 | 0.3877
248 | 1173.2 ] 15000 | 133.81 | 4.0001 | 4.2283 | 3.8879 | 3.1457 | 5.3527 | 5.6580 | 5.2026 | 4.2094 | 0.6438 | 0.6805 | 0.6258 | 0.5063
2491 1273.2 1 15000 | 137.54 | 4.2013 | 4.3051 | 3.9153 | 3.7261 | 5.7784 | 5.9211 | 5.3851 | 5.1248 ] 0.6950 | 0.7122 | 0.6477 | 0.6164
2501 1373.2 | 15000 | 141.03 | 4.6660 | 4.6513 | 4.1762 | 4.3785 ] 6.5802 | 6.5594 | 5.8894 | 6.1747 | 0.7915 | 0.7890 | 0.7084 | 0.7427
2511 673.15] 17500 | 103.07 | 5.3856 | 9.3040 | 7.9846 | 0.3213 | 5.5508 | 9.5894 | 8.2295 | 0.3311 | 0.6676 | 1.1534 | 0.9898 | 0.0398
2521 723.15 [ 17500 | 108.42 | 4.8625 | 7.4270 | 6.6507 | 0.6637 | 5.2718 | 8.0522 | 7.2105 | 0.7196 | 0.6341 | 0.9685 | 0.8673 | 0.0866
253 | 773.15 ] 17500 | 112.38 | 4.6273 | 6.4720 | 5.8830 | 0.6214 | 5.2002 | 7.2733 | 6.6113 | 0.6983 | 0.6255 | 0.8748 | 0.7952 | 0.0840
2541 823.15 [ 17500 | 115.71 | 4.4645 | 5.8587 | 5.3640 | 0.2335 ] 5.1659 | 6.7790 | 6.2066 | 0.2701 [0.6213 | 0.8154 | 0.7465 | 0.0325
255 873.15] 17500 | 118.66 | 4.3272 | 5.4138 | 4.9735 | 0.2849 | 5.1345 | 6.4239 | 5.9014 | 0.3380 | 0.6176 | 0.7727 | 0.7098 | 0.0407
256 1 923.15] 17500 | 121.34 | 4.2096 | 5.0735 | 4.6655 | 0.8398 | 5.1080 | 6.1562 | 5.6613 | 1.0191 | 0.6144 | 0.7405 | 0.6809 | 0.1226
257 1973.15| 17500 | 123.83 | 4.1107 | 4.8053 | 4.4158 | 1.3774 1 5.0902 | 5.9504 | 5.4680 | 1.7057 ]0.6122 | 0.7157 | 0.6577 | 0.2052
258 11023.2 | 17500 | 126.15 | 4.0379 | 4.5986 | 4.2170 | 1.8738 | 5.0939 | 5.8012 | 5.3198 | 2.3638 | 0.6127 | 0.6978 | 0.6399 | 0.2843
2591 1073.2 [ 17500 | 128.35 | 3.9909 | 4.4414 | 4.0593 | 2.3132 | 5.1222 | 5.7004 | 5.2100 | 2.9690 [0.6161 | 0.6856 | 0.6267 | 0.3571
260 | 1173.2 ] 17500 | 132.42 | 4.0074 | 4.2808 | 3.8748 | 3.0461 | 5.3067 | 5.6687 | 5.1311 | 4.0337 | 0.6383 | 0.6818 | 0.6172 | 0.4852
261 | 1273.2 | 17500 | 136.17 | 4.2163 | 4.3420 | 3.8790 | 3.6758 | 5.7415 | 5.9126 | 5.2822 | 5.0054 | 0.6906 | 0.7112 | 0.6353 | 0.6020
2621 1373.2 | 17500 | 139.67 | 4.6923 | 4.6779 | 4.1152 | 4.3599 | 6.5537 | 6.5336 | 5.7477 | 6.0895 |0.7883 | 0.7859 | 0.6913 | 0.7324
263 |1 673.15] 20000 | 100.05 | 5.4725 | 10.555 | 8.1628 | 0.8106 | 5.4754 | 10.5602 | 8.1672 | 0.8111 | 0.6586 | 1.2702 | 0.9823 | 0.0976
264 1 723.15] 20000 | 106.32 | 4.8799 | 8.0262 | 6.9679 | 0.8614 | 5.1881 | 8.5333 | 7.4081 | 0.9158 [0.6240 | 1.0264 | 0.8910 | 0.1101
265 773.15]1 20000 | 110.61 | 4.6392 | 6.8578 | 6.1070 | 0.9511 | 5.1315 | 7.5855 | 6.7551 | 1.0520 | 0.6172 | 0.9124 | 0.8125 | 0.1265
266 | 823.15 [ 20000 | 114.12 [ 4.4735 | 6.1328 | 5.5219 | 0.5819 | 5.1051 | 6.9987 | 6.3015 | 0.6641 | 0.6140 | 0.8418 | 0.7579 | 0.0799
267 | 873.15] 20000 | 117.18 | 4.3323 | 5.6175 | 5.0836 | 0.0439 | 5.0768 | 6.5828 | 5.9571 | 0.0515 | 0.6106 | 0.7918 | 0.7165 | 0.0062
2681 923.15] 20000 | 119.95 1 4.2118 | 5.2292 | 4.7406 | 0.5470 | 5.0519 | 6.2723 | 5.6862 | 0.6562 | 0.6076 | 0.7544 | 0.6839 | 0.0789
269 1973.15] 20000 | 122.49 | 4.1120 | 4.9278 | 4.4651 | 1.1278 | 5.0368 | 6.0361 | 5.4693 | 1.3814 ] 0.6058 | 0.7260 | 0.6578 | 0.1662
2701 1023.2 1 20000 | 124.86 | 4.0361 | 4.6933 | 4.2429 | 1.6647 | 5.0394 | 5.8600 | 5.2976 | 2.0785 | 0.6061 | 0.7048 | 0.6372 | 0.2500
27111073.2 ] 20000 | 127.09 | 3.9903 | 4.5178 | 4.0690 | 2.1453 | 5.0711 | 5.7414 | 5.1711 | 2.7264 ] 0.6099 | 0.6906 | 0.6220 | 0.3279
2721 1173.2 120000 | 131.20 | 4.0099 | 4.3301 | 3.8563 | 2.9447 | 5.2611 | 5.6812 | 5.0596 | 3.8635 | 0.6328 | 0.6833 | 0.6086 | 0.4647
2731 1273.2 { 20000 | 134.98 | 4.2253 | 4.3739 | 3.8360 | 3.6205 ] 5.7033 | 5.9038 | 5.1778 | 4.8869 | 0.6860 | 0.7101 | 0.6228 | 0.5878
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2741 1373.2 120000 | 138.49 | 4.7123 | 4.6991 | 4.0471 | 4.3350 | 6.5260 | 6.5076 | 5.6048 | 6.0034 | 0.7849 | 0.7827 | 0.6741 | 0.7221
2751 673.15] 25000 | 92.63 | 5.1817 | 14.445 | 5.1735 | 3.7711 | 4.7998 | 13.3801 | 4.7922 | 3.4932 | 0.5773 | 1.6093 | 0.5764 | 0.4202
276 | 698.15 125000 | 98.58 |4.9922 | 11.042 | 7.4319 | 0.1608 | 4.9213 | 10.8858 | 7.3265 | 0.1585 | 0.5919 | 1.3093 | 0.8812 | 0.0191
2771 723.15 [ 25000 | 102.22 | 4.8248 | 9.4286 | 7.4322 | 1.0137 | 4.9320 | 9.6381 | 7.5974 | 1.0363 [ 0.5932 | 1.1593 | 0.9138 | 0.1246
278 | 773.15] 25000 | 107.36 | 4.6177 | 7.6977 | 6.5215 | 1.5273 | 4.9573 | 8.2639 | 7.0012 | 1.6396 | 0.5963 | 0.9940 | 0.8421 | 0.1972
2791 823.15] 25000 | 111.27 | 4.4658 | 6.7137 | 5.8232 | 1.2302 | 4.9690 | 7.4702 | 6.4793 | 1.3688 | 0.5977 | 0.8985 | 0.7793 | 0.1646
280 ] 873.15] 25000 | 114.58 | 4.3268 | 6.0432 | 5.2950 | 0.6659 | 4.9576 | 6.9243 | 6.0669 | 0.7629 | 0.5963 | 0.8328 | 0.7297 | 0.0918
2811 923.15] 25000 | 117.51 | 4.2037 | 5.5503 | 4.8822 | 0.0125 ] 4.9398 | 6.5221 | 5.7371 | 0.0147 ]0.5942 | 0.7845 | 0.6901 | 0.0018
2821 973.15 [ 25000 | 120.17 [ 4.1003 | 5.1735 | 4.5515 | 0.6435 | 4.9275 | 6.2171 | 5.4697 | 0.7733 | 0.5927 | 0.7478 | 0.6579 | 0.0930
2831 1073.2 1 25000 | 124.93 | 3.9757 | 4.6650 | 4.0748 | 1.8121 | 4.9666 | 5.8278 | 5.0904 | 2.2637 | 0.5974 | 0.7010 | 0.6123 | 0.2723
284 1 1173.2 [ 25000 | 129.13 [ 4.0033 | 4.4220 | 3.8068 | 2.7377 | 5.1694 | 5.7101 | 4.9157 | 3.5352 ] 0.6218 | 0.6868 | 0.5913 | 0.4252
2851 1273.2 125000 | 132.95 | 4.2339 | 4.4314 | 3.7387 | 3.5028 | 5.6290 | 5.8917 | 4.9707 | 4.6570 | 0.6771 | 0.7086 | 0.5979 | 0.5601
286 | 1373.2 125000 | 136.49 | 4.7410 | 4.7322 | 3.8972 | 4.2732 | 6.4711 | 6.4591 | 5.3193 | 5.8325 | 0.7783 | 0.7769 | 0.6398 | 0.7015
2871 673.15] 30000 | 80.58 |4.6599 | 24.380 | 18.134 | 13.732 | 3.7548 | 19.6452 | 14.6118 | 11.0652 ] 0.4516 | 2.3629 | 1.7575 | 1.3309
288 |1 698.15] 30000 | 92.78 |4.5295 | 14.166 | 7.6072 | 1.9536 | 4.2026 | 13.1431 | 7.0582 | 1.8126 | 0.5055 | 1.5808 | 0.8490 | 0.2180
2891 723.15 [ 30000 | 98.04 |4.5984 | 11.228 | 7.4860 | 0.7501 | 4.5084 | 11.0084 | 7.3395 | 0.7354 |0.5423 | 1.3241 | 0.8828 | 0.0885
290 | 773.15] 30000 | 104.31 | 4.5370 | 8.6605 | 6.8871 | 1.9881 | 4.7327 | 9.0341 | 7.1842 | 2.0739 | 0.5692 | 1.0866 | 0.8641 | 0.2494
291 | 823.15 [ 30000 | 108.71 | 4.4258 | 7.3476 | 6.1075 | 1.8224 | 4.8111 | 7.9873 | 6.6392 | 1.9811 | 0.5787 | 0.9607 | 0.7986 | 0.2383
2921 873.15] 30000 | 112.29 | 4.3023 | 6.4978 | 5.4971 | 1.2492 1 4.8309 | 7.2962 | 6.1726 | 1.4027 | 0.5811 | 0.8776 | 0.7424 | 0.1687
2931 923.15] 30000 | 115.40 | 4.1806 | 5.8860 | 5.0143 | 0.5452 | 4.8244 | 6.7923 | 5.7865 | 0.6292 | 0.5803 | 0.8170 | 0.6960 | 0.0757
294 1973.15]1 30000 | 118.19 | 4.0748 | 5.4250 | 4.6270 | 0.1768 | 4.8160 | 6.4118 | 5.4686 | 0.2090 [ 0.5793 | 0.7712 | 0.6578 | 0.0251
2951 1073.2 130000 | 123.10 | 3.9522 | 4.8135 | 4.0716 | 1.4868 | 4.8651 | 5.9254 | 5.0122 | 1.8303 | 0.5852 | 0.7127 | 0.6029 | 0.2201
296 | 1173.2 1 30000 | 127.40 | 3.9856 | 4.5087 | 3.7448 | 2.5274 | 5.0776 | 5.7439 | 4.7707 | 3.2199 | 0.6107 | 0.6909 | 0.5738 | 0.3873
2971 1273.2 130000 | 131.27 | 4.2305 | 4.4809 | 3.6273 | 3.3754 | 5.5534 | 5.8821 | 4.7616 | 4.4309 | 0.6680 | 0.7075 | 0.5727 | 0.5329
298 | 1373.2 1 30000 | 134.83 | 4.7590 | 4.7575 | 3.7337 | 4.1994 | 6.4167 | 6.4146 | 5.0343 | 5.6623 | 0.7718 | 0.7715 | 0.6055 | 0.6811
299 1673.15] 35000 | 75.89 |0.8272 | 28.361 | 23.705 | 15.035 ] 0.6278 | 21.5224 | 17.9886 | 11.4095 | 0.0755 | 2.5887 | 2.1637 | 1.3723
300 | 698.15] 35000 | 86.02 | 4.3286 | 19.228 | 13.223 | 5.3674 | 3.7233 | 16.5391 | 11.3735 | 4.6169 | 0.4478 | 1.9893 | 1.3680 | 0.5553
301 | 723.15 | 35000 | 93.61 | 4.2631 | 13.657 | 8.5155 | 0.0370 | 3.9907 | 12.7845 | 7.9714 | 0.0347 | 0.4800 | 1.5377 | 0.9588 | 0.0042
3021 773.15 [ 35000 | 101.39 | 4.3954 | 9.7748 | 7.2362 | 2.3421 | 4.4565 | 9.9107 | 7.3368 | 2.3746 | 0.5360 | 1.1921 | 0.8825 | 0.2856
303 | 823.15 ] 35000 | 106.33 | 4.3575 | 8.0453 | 6.3850 | 2.3674 | 4.6334 | 8.5549 | 6.7893 | 2.5174 ] 0.5573 | 1.0290 | 0.8166 | 0.3028
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304 | 873.15] 35000 | 110.21 | 4.2585 | 6.9823 | 5.6917 | 1.8048 | 4.6934 | 7.6954 | 6.2729 | 1.9891 |0.5645 | 0.9256 | 0.7545 | 0.2392
305]923.15 ]| 35000 | 113.51 | 4.1444 | 6.2382 | 5.1396 | 1.0575 [ 4.7044 | 7.0811 | 5.8341 | 1.2004 | 0.5658 | 0.8517 | 0.7017 | 0.1444
3061 973.15 [ 35000 | 116.43 | 4.0415 | 5.6881 | 4.6977 | 0.2728 | 4.7057 | 6.6228 | 5.4697 | 0.3176 | 0.5660 | 0.7966 | 0.6579 | 0.0382
307 ]1073.2 1 35000 | 121.51 | 3.9186 | 4.9614 | 4.0585 | 1.1651 [ 4.7615 | 6.0286 | 4.9316 | 1.4157 | 0.5727 | 0.7251 | 0.5932 | 0.1703
308 1 1173.2 1 35000 | 125.90 | 3.9597 | 4.5926 | 3.6734 | 2.3151 | 4.9853 | 5.7821 | 4.6248 | 2.9147 ] 0.5996 | 0.6955 | 0.5563 | 0.3506
3091 1273.2 135000 | 129.82 | 4.2208 | 4.5277 | 3.5079 | 3.2433 | 5.4796 | 5.8779 | 4.5540 | 4.2105 | 0.6591 | 0.7070 | 0.5478 | 0.5064
310 | 1373.2 |1 35000 | 133.41 | 4.7690 | 4.7774 | 3.5601 | 4.1166 | 6.3624 | 6.3736 | 4.7496 | 5.4920 | 0.7653 | 0.7666 | 0.5713 | 0.6606
311 673.15 140000 | 74.10 | 1.3759 | 29.494 | 25.354 | 12.007 | 1.0196 | 21.8562 | 18.7884 | 8.8972 | 0.1226 | 2.6288 | 2.2598 | 1.0701
312 ] 698.15 | 40000 | 81.12 | 3.4163 | 23.466 | 18.254 | 6.9761 | 2.7712 | 19.0352 | 14.8071 | 5.6588 | 0.3333 | 2.2895 | 1.7810 | 0.6806
3131 723.15 [ 40000 | 89.10 | 4.0824 | 16.775 | 11.462 | 1.1463 | 3.6375 | 14.9463 | 10.2131 | 1.0214 | 0.4375 | 1.7977 | 1.2284 | 0.1229
314 | 773.15 |1 40000 | 98.54 | 4.2218 | 11.069 | 7.7410 | 2.6084 | 4.1602 | 10.9072 | 7.6280 | 2.5703 | 0.5004 | 1.3119 | 0.9175 | 0.3092
3151 823.15 140000 | 104.10 | 4.2659 | 8.8123 | 6.6782 | 2.8778 | 4.4407 | 9.1734 | 6.9518 | 2.9957 1 0.5341 | 1.1034 | 0.8362 | 0.3603
316 | 873.15] 40000 | 108.29 | 4.2006 | 7.5011 | 5.8881 | 2.3382 | 4.5490 | 8.1232 | 6.3764 | 2.5322 1 0.5471 | 0.9770 | 0.7669 | 0.3046
3171923.15]40000 | 111.79 | 4.0993 | 6.6100 | 5.2636 | 1.5524 | 4.5826 | 7.3893 | 5.8842 | 1.7354 ] 0.5512 | 0.8888 | 0.7077 | 0.2087
318 1973.15] 40000 | 114.8513.9999 | 5.9611 | 4.7639 | 0.7107 | 4.5937 | 6.8460 | 5.4711 | 0.8162 | 0.5525 | 0.8234 | 0.6581 | 0.0982
319 ]11073.2 1 40000 | 120.09 | 3.8809 | 5.1142 | 4.0418 | 0.8503 | 4.6607 | 6.1417 | 4.8538 | 1.0212 ] 0.5606 | 0.7387 | 0.5838 | 0.1228
320 |1 1173.2 1 40000 | 124.57 | 3.9295 | 4.6773 | 3.5969 | 2.1035 | 4.8951 | 5.8267 | 4.4807 | 2.6204 | 0.5888 | 0.7008 | 0.5389 | 0.3152
321 ]1273.2 140000 | 128.55 | 4.2042 | 4.5709 | 3.3801 | 3.1056 | 5.4044 | 5.8758 | 4.3451 | 3.9922 ] 0.6500 | 0.7067 | 0.5226 | 0.4802
322 | 1373.2 140000 | 132.17 | 4.7718 | 4.7927 | 3.3776 | 4.0255 | 6.3066 | 6.3343 | 4.4640 | 5.3203 ] 0.7586 | 0.7619 | 0.5369 | 0.6399
3231 673.15] 50000 | 72.11 |3.5972 | 30.640 | 26.733 | 3.0870 | 2.5941 | 22.0958 | 19.2781 | 2.2262 | 0.3120 | 2.6577 | 2.3187 | 0.2678
324 1 698.15 | 50000 | 76.98 | 0.3753 | 26.585 | 22.062 | 2.8598 | 0.2889 | 20.4660 | 16.9843 | 2.2016 | 0.0348 | 2.4616 | 2.0428 | 0.2648
3251 723.15 | 50000 | 82.66 | 3.0267 | 21.864 | 16.952 | 0.7957 | 2.5018 | 18.0722 | 14.0120 | 0.6577 1 0.3009 | 2.1737 | 1.6853 | 0.0791
326 | 773.15 ] 50000 | 93.18 | 3.9270 | 14.104 | 9.8142 | 3.1553 | 3.6592 | 13.1429 | 9.1451 | 2.9402 | 0.4401 | 1.5808 | 1.1000 | 0.3536
3271 823.15 [ 50000 | 99.96 | 4.0555 | 10.546 | 7.4701 | 3.8681 | 4.0537 | 10.5411 | 7.4668 | 3.8664 | 0.4876 | 1.2679 | 0.8981 | 0.4650
3281 873.15] 50000 | 104.81 | 4.0590 | 8.6395 | 6.3303 | 3.3711 | 4.2541 | 9.0547 | 6.6345 | 3.5331 | 0.5117 | 1.0891 | 0.7980 | 0.4250
329 1923.15 ] 50000 | 108.71 | 3.9891 | 7.4098 | 5.5236 | 2.5101 | 4.3364 | 8.0549 | 6.0045 | 2.7287 ] 0.5216 | 0.9688 | 0.7222 | 0.3282
3301 973.15] 50000 | 112.03 | 3.9038 | 6.5432 | 4.8982 | 1.5564 | 4.3735 | 7.3305 | 5.4877 | 1.7437 10.5260 | 0.8817 | 0.6601 | 0.2097
331 ]1073.2 ] 50000 | 117.62 | 3.7947 | 5.4326 | 3.9997 | 0.2357 | 4.4634 | 6.3899 | 4.7044 | 0.2772 ] 0.5368 | 0.7686 | 0.5658 | 0.0333
3321 1173.2 150000 | 122.29 | 3.8596 | 4.8512 | 3.4329 | 1.6832 | 4.7199 | 5.9326 | 4.1980 | 2.0584 ] 0.5677 | 0.7136 | 0.5049 | 0.2476
333 11273.2]1 50000 | 126.37 | 4.1615 | 4.6573 | 3.1121 | 2.8241 | 5.2588 | 5.8853 | 3.9327 | 3.5688 ] 0.6325 | 0.7079 | 0.4730 | 0.4293
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334 [1373.2]50000 | 130.04 [ 4.7684 [ 4.8218 [ 2.9998 [ 3.8315 [ 6.2007 | 6.2702 | 3.9009 | 4.9824 [0.7458 [ 0.7542 ] 0.4692 | 0.5993
335 [ 673.15 | 60000 | 70.83 [ 4.8917 | 31.383 ] 27.378 | 7.7801 | 3.4648 | 22.2284 | 19.3918 | 5.5106 | 0.4167 | 2.6736 | 2.3324 | 0.6628
336 | 698.15 | 60000 | 74.99 | 1.4601 | 27.845 | 23.442 | 4.6056 | 1.0949 | 20.8804 | 17.5786 | 3.4536 | 0.1317 | 2.5115 | 2.1143 | 0.4154
337 | 723.15 | 60000 | 79.48 | 1.2813 | 24.189 | 19.477 | 3.5828 | 1.0184 | 19.2254 | 15.4806 | 2.8477 | 0.1225 | 2.3124 | 1.8620 | 0.3425
338 | 773.15 | 60000 | 88.85 | 3.5434 | 17.011 | 12.402 | 4.5312 | 3.1483 | 15.1142 | 11.0195 | 4.0260 | 0.3787 | 1.8179 | 1.3254 | 0.4842
339 [ 823.15| 60000 | 96.27 | 3.8580 | 12.436 | 8.6618 | 4.9952 [ 3.7142 [ 11.9727 | 8.3389 | 4.8090 | 0.4467 | 1.4401 | 1.0030 | 0.5784
340 | 873.15 | 60000 | 101.70 | 3.9107 | 9.8826 | 6.9082 | 4.4228 | 3.9770 | 10.0502 | 7.0254 | 4.4978 | 0.4784 | 1.2088 | 0.8450 | 0.5410
341 [923.15| 60000 | 105.98 | 3.8698 | 8.2755 | 5.8325 [ 3.4528 [ 4.1012 | 8.7704 | 6.1814 | 3.6593 | 0.4933 | 1.0549 | 0.7435 | 0.4401
342[973.15] 60000 | 109.57 [ 3.7980 | 7.1664 | 5.0494 [ 2.3797 [ 4.1616 | 7.8525 | 5.5329 | 2.6076 | 0.5006 | 0.9445 | 0.6655 | 0.3136
343 [ 1073.2] 60000 | 115.49 [ 3.7022 [ 5.7706 | 3.9568 | 0.3605 | 4.2758 | 6.6647 | 4.5699 | 0.4164 [0.5143]0.8016 | 0.5497 | 0.0501
344 | 1173.2 | 60000 | 120.35 | 3.7833 | 5.0340 | 3.2621 | 1.2696 | 4.5532 | 6.0584 | 3.9259 | 1.5280 | 0.5477 | 0.7287 | 0.4722 | 0.1838
345 [ 1273.2] 60000 | 124.53 | 4.1123 [ 4.7479 | 2.8353 | 2.5402 | 5.1211 | 5.9126 | 3.5308 | 3.1633 | 0.6160 | 0.7112 | 0.4247 | 0.3805
346 | 1373.2] 60000 | 128.26 | 4.7538 | 4.8487 | 2.6082 | 3.6241 [ 6.0971 | 6.2187 | 3.3452 | 4.6481 [ 0.7333 | 0.7480 | 0.4024 | 0.5591
Y 1439.1 [ 2004.0 | 1788.6 | 849.0 | 1850.4 | 2378.9 | 2157.5 | 1108.2 | 222.6 | 286.1 | 259.5 | 133.3

Average (Overall) 4.1592 [ 5.7919 [ 5.1695 | 2.4539 [ 5.3479 | 6.8755 | 6.2356 | 3.2028 | 0.6432 | 0.8270 | 0.7500 | 0.3852
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Chapter Five

Conclusions and Recommendations

5-1 Conclusions

1. Different equations of state were used to predict the residual entropy of
superheated vapor for pure compounds. They are Lee-Kesler, Peng-Robinson,
Soave-Redlich-Kwong and Virial truncated to second and to third terms
equations of state. The results indicate that Lee-Kesler equation is the most
accurate equation among these five equations, SRK equation is the closest one
in its accuracy to the Lee-Kesler, and the virial equation (truncated to second
or to third terms) gave highest deviations from the experimental values which
proscribed the need to listing its results in tables.

2. New modification was made by redefining the parameter a in Soave
equation to be a function of reduced pressure, acentric factor, and polarity
factor for polar compounds in addition to be originally function of reduced
temperature and n parameter —which is also function of acentric factor— by

using statistical methods. This correlation is as follows:
2
a=[1+n(y)]

y=-0.920338 P.” """ £0.064049 T.'w-0.370002 o—-P"”*"7 Tr %y

The results of this correlation were compared with the results obtained
from Lee-Kesler, Peng-Robinson, Virial truncated to second and to third
terms, and Soave-Redlich-Kwong methods.

a. The AAD of 1660 experimental data points of 14 pure nonpolar
compounds obtained from this correlation was 2.8247 J/mol.K in comparison

with those obtained from Lee-Kesler, Peng-Robinson, Virial truncated to
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second and to third terms, and Soave-Redlich-Kwong methods were 4.6277,
4.9243,4.9782,4.9501, and 4.7665 J/mol.K respectively.

b. The AAD of 1131 experimental data points of 6 pure polar compounds
obtained from this correlation was 1.9299 J/mol.K in comparison with those
obtained when using the same equations above were 3.2247, 4.0867, 4.9546,
5.1597, and 3.6359 J/mol.K respectively.

c. The AAD of 2791 experimental data points of all the 20 pure
compounds obtained from this correlation was 2.4621 J/mol.K in comparison
with those obtained from Lee-Kesler, Peng-Robinson, Virial truncated to
second and to third terms, and Soave-Redlich-Kwong methods were 4.0591,

4.5849, 4.9686, 5.0350, and 4.3084 J/mol.K respectively.

5-2 Recommendations

For those who would carry future work on related subject, the following

recommendations can be taken into consideration:

1. Applying this correlation to study other thermodynamic properties such as
compressibility factor, Gibes free energy for different conditions.

2. Applying this correlation for other polar compounds after obtaining
reliable experimental data for them.

3. Studying the possibility of applying this method to binary and to ternary

mixtures when obtaining reliable experimental data for them.
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Appendix A

Physical Properties of Pure Compounds

Table A-1 Physical Properties of Pure Non Polar Compounds [45]

Compounds formula (%.Xsi) &;b) (%) (kli)ca ) 7. ®
Argon Ar 39.948 | 87.27 | 150.86 | 4898 | 0.291 | -0.002
Methane CH,4 16.043 | 111.66|190.56 | 4599 | 0.286 | 0.011
Oxygen 0, 31.999 | 90.17 | 154.58 | 5043 | 0.288 | 0.025
Nitrogen N, 28.014 | 77.35 | 126.20 | 3398 | 0.289 | 0.037
Ethane C,Hg 30.070 | 184.55|305.32 | 4872 | 0.279 | 0.099
Cyclopropane CsHg 42.081 |240.34|398.25| 5575 | 0.274 | 0.130
Propane C;Hg 44.097 |231.02369.83 | 4248 | 0.276 | 0.152
Acetylene C,H, 26.038 | 188.40|308.30| 6114 | 0.268 | 0.189
Neopentane CsHy, | 72.150 |282.65(433.75| 3199 | 0.269 | 0.197
Benzene CeHg 78.114 | 353.24 | 562.05 | 4895 | 0.268 | 0.210
Carbon dioxide | CO, 44.010 | 194.65|304.12| 7374 | 0.274 | 0.225
n-Hexane CeHyy 86.177 |341.88507.60 | 3025 | 0.261 | 0.300
n-Heptane C-His | 100.204 |371.57 |540.20 | 2740 | 0.261 | 0.350
n-Octane CgHig | 114.231 |398.82|568.70 | 2490 | 0.259 | 0.399
Table A-2 Physical Properties of Pure Polar Compounds [45, 31]
Compounds | formula (glg'.rvgéi) (TKb) (11;3 (kPa) ® X
Refrigerant 12 | CCLLF, | 120.913 | 243.45 | 385.10 | 4130 | 0.280 | 0.179 | 0.0069
[sopentane CsHy, | 72.150 |300.99 | 460.39 | 3381 | 0.272]0.229 | 0.0095
Ammonia NH; 17.031 |239.82 [ 405.40 | 11353 | 0.255 | 0.257 | 0.0090
Refrigerant 152a | C,H4F, | 66.051 |249.10 | 386.41 | 4516 |0.252]0.276 | 0.0132
Refrigerant 134a | C,HyF, | 102.032 | 247.04 | 374.26 | 4059 | 0.262 | 0.326 | 0.0114
Water H,O 18.015 | 373.15 | 647.14 | 22064 | 0.229 | 0.344 | 0.0230
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Table A-3 Coefficients of eq. (2-93) of Ideal Gas Heat Capacity for pure

nonpolar compounds [45]

Compounds u Eiagge a a;x10° | a,x10° | a3x10°® | a,x10"
Argon — 2.500 0.000 0.000 0.000 0.000
Methane 50-1000 | 4.568 | -8.975 | 3.631 | -3.407 1.091
Oxygen 50-1000 | 3.630 | -1.794 | 0.658 | -0.601 0.179
Nitrogen 50-1000 | 3.539 | -0.261 | 0.007 0.157 -0.099
Ethane 50-1000 | 4.178 | -4.427 | 5.660 | -6.651 2.487
Cyclopropane | 50-1000 | 4.493 | -18.097 | 12.744 | -16.049 | 6.426
Propane 50-1000 | 3.847 5.131 6.011 | -7.893 3.079
Acetylene 50-1000 | 2.410 | 10.926 | -0.255 | -0.790 0.524

Neopentane | 200-1000 | -11.428 | 156.037 | -33.383 | 40.127 | -17.806
Benzene 50-1000 | 3.551 -6.184 | 14.365 | -19.807 | 8.234
Carbon dioxide | 50-1000 | 3.259 1.356 1.502 | -2.374 1.056
n-Hexane 200-1000 | 8.831 -0.166 | 14.302 | -18.314 | 7.124
n-Heptane 200-1000 | 9.634 4156 | 15.494 | -20.066 | 7.770
n-Octane 200-1000 | 10.824 | 4983 | 17.751 | -23.137 | 8.980

Table A-4 Coefficients of eq. (2-93) of Ideal Gas Heat Capacity for pure

polar compounds [45]

Compounds ' E%ge o a,x10° | a,x10° | a;x10° | a;x10"
Refrigerant 12 50-1000 | 2.185 | 31.251 | -3.724 | 1.930 | -0.323
[sopentane 200-1000 | 1.959 | 38.191 | 2.434 |-5.175| 2.165
Ammonia 50-1000 | 4.238 | -4.215 | 2.041 |-2.126| 0.761
Refrigerant 152a | 50-1000 | 3.292 | 11.749 | 2.835 |-4.645| 1.941
Refrigerant 134a | 50-1000 | 3.064 | 25.420 | 0.586 |-3.339| 1.716
Water 50-1000 | 4.395 | -4.186 1.405 | -1.564 | 0.632
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Appendix B

Computer Program for Calculating the Residual
Entropy of Superheated Vapor for Pure

Compounds

This program in QBASIC Language:

CLS

REM 193 sk ook sk sk sk skeosk sk sk skeosk sk sk sk skosk sk sk sk skeoske sk sk skeoskeosie sk sk skeoske sk sk sk sfeoskeosk sk st skeoskeoskeo sk skeoskoske sk sk sk skesk sk sk sk
REM "Computer Program for Calculation of the Residual Entropy of
Superheated Vapor for H,O Using Equation of State"

REM 103k sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosk sk sk st st st sk sk sk sk s sk sk sk sk sk sk skeoske sk sk sk sk sk sk sk sk sk sk sk sk sk

REM 10 3 sk s s s ke sfe sk sfe sk sk sk sk s sk sfe sk s e sfe sk sk sk sk s sk s sk s s sfe st sfe ke sk sk sk sk sk skeosk sfeosk sk sheoste sk sk ks sksk k1

REM "R; the Universal Gas Constant in J/mol.K"

REM "Tc; the Critical Temperature in K"

REM '"Pc; the Critical Pressure in Pa"

REM "Tb; the Atmospheric (1 atm = 101325 Pa) Boiling Point in K"
REM "To; the Reference Temperature in K"

REM "Po; the Reference Pressure in Pa"

REM "w; the Acentric Factor"

REM " y; the Stiel Polarity Factor"

REM "T; the Experimental System Temperature in K"
REM "P; the Experimental System Pressure in Pa"

REM "Se; the Experimental System Entropy in J/mol.K"

REM 103 3k sk s sk sk sk sk ske sk sk sk sk sk sk skeoskeskeoske sk skoskoskoskoskeosteoskostosteosk sk sk sk sk sk sk sk sk sk sk sk skeoskoskoskeskeskeske sk sk sk sk sk sk sk
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READ R, Tc, Pc, Tb, To, Po, w, ¢
DATA 8.314, 647.14, 22064000, 373.15, 273.16, 611.3, 0.344, 0.023
Tor = To/Tc: Por = Po/Pc: Tbr =Tb/Tc

REM 102 sk s sk s sk s sk s sk sk sk sk s sk s sk s ke s sk sk sk sk s sk s sk s sk sfe sk sfe sk sk sk sk sk sk ook sk sk sk sk sk skosk ksk k1

REM "Step (1): Calculating the Entropy of Vaporization by Vetere Method"

REM 10 s sk s sk sfe ke sfe ke sfe sk sk sk sk s sk s sk sfe s sfe e sfe st sk s sk s sk sfe s sfe st sfe ke sk st sk sk sk skeosk sfeosk sk sheoste sk sk ks skesk k1

Hb =R * Tc * Tbr * ((0.4343 * LOG (Pc / 100000) - 0.69431 + 0.89584 *
Tbr) / (0.37691 - 0.37306 * Tbr + 0.15075 * Pc ~ -1 * 100000 * Tbr " -2))
u=(0.00264 * (Hb / (R * Tb)) + 0.8794) ~ 10

Hv=Hb * ((1 - Tor) /(1 - Tbr)) *u

Sv=Hv/To

REM 10 s sk s s sfe ke sfe sk sfe sk sk sk sk s sk sfe s sfe e sfe st sk st sk s sk s sk sfe s sfe st sfe ke sk st sk sk sk skeosk sfeosk sk sheoste sk sk ks sksk k1

REM "Step (2): Calculation of the Residual Entropy at Reference

Temperature and Reference Pressure"

REM 10 2 sk s sk o sk o sk sk sk sk sk sk s sk s sk s sk sfe sk sk sk sk s sk s sk s sk s sk sfe sk sk sk sk sk sk ook sk sk sk sk sk kosk kosk k1

g=0.42747 * (R * Tc) ~ 2) / Pc

n=0.48508 + 1.55171 * w-.15613 * w " 2
m=(1+mn%*(l-Tor”"0.5)))"2

A =0.42747 * m * (Por / (Tor) " 2)

B =0.08664 * (Por / Tor)

D=n*(g*m)* (Tor/m)*0.5

Z=1
I0F=Z~3-(1-B)*Z"2+(A-B~2-B)*Z-(A *B)
DF=3*7Z"2-2*(1-B)*Z+(A-B”"2-B)
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Z1=7-(F/DF)
IF ABS (Z1 - Z) >=.00000001 THEN Z = Z1: GOTO 10
Z1=7

Sr=R*(LOG (Z1-B)-(B*D/(g*m* A)) * LOG (1 + B/ Z1))
Sro =-Sr

FORI=1To 1

READ T (I), P (I), S (I)

DATA 823.15, 12500000, 119.4196
Tr(1)=T (I)/Tc: Pr (I) =P (I)/Pc

REM 103k 3k sk s sk sk sk sk ske sk sk sk sk skeoskeskeoskeskeoskeoskoskoskoskoskoskeoskoskostosteo sk sk sk sk sk sk sk sk sk sk sk skeoskeoskoskoskeske sk skeske sk sk sk sk sk sk

REM "Step (3): Calculating the Ideal Gas Entropy with Chang of
Temperature at Constant Pressure and with Change of Pressure at Constant

Temperature"

REM 10 3 sk s s sfe ke sfe ke sfe sk sk sk sk s sk s s sfe ke sfe st sk st sk s sk s sk sfe s sfe st sfe ke sk sk sk sk sk skeosk sfeosk sk sheoste sk sk ks sksk k1

a0 = 4.395: al = -4.186 * 10 ~ -3: a2 = 1.405 * 10 * -5: a3 = -1.564 * 10" -8:
ad=632*10"-11

ST (I) =R * (a0 * LOG (T (I)/ To) + (al) * (T (I) - To) + (a2) / 2 * (T (I) 2
“To2)+@3)/3*(T(A)A3-To”3)+(ad)/4* (T ()" 4-To "))

SP (I) = -R*LOG (P (I)/Po)

Sig (I) = ST (I) + SP (1)

REM 102 sk s sk o sk s sk sk sk sk sk sk s sk s sk s sk s sk sk sk sk s sk s sk s sk sfe s s sk sk sk sk sk sk ook sk sk sk sk sk sk skosk ksk k1

REM "Step (4): Calculation of the Residual Entropy at System Temperature

and Pressure"

REM 103 sk sk sk sk sk sk sk ske sk sk sk sk skeoskeskeoskesoskeoskoskeoskeoskoske skeosteoskosto st sk sk sk sk sk sk sk sk sk sk sk skeoskeoskeoskoskeske sk skeske sk sk sk sk sk sk
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g (I)=0.42747 * (R * Tc) * 2) / Pc
m (1) = (1 +n * (-0.920338 * Pr (I) » -0.034091 + 0.064049 * w * Tr(I) * 4 +
0.370002 * w - Pr(I) » 0.996932 * Tr(I) * -4%y)) * 2

A (I)=0.42747 * m (I) * (Pr (I) / (Tr (1)) ~ 2)

B (I) = 0.08664 * (Pr (I) / Tr (I))

D@=n*(g@*m(@)*(Tr )/ m()"0.5

12F(M=Z"3-(1-BA)*Z*2+(A(I)-B(I)"2-B®D)*Z-(A 1)*B (1))
dF(D=3*Z"2-2*(1-BA)*Z+AI)-BI)"2-B())

Z1()=Z - (F (I)/ dF (1))

IF ABS (Z1 (I) - Z) >= .00000001 THEN Z = Z1 (I): GOTO 12

Z1()=2Z

St(H=R*LOGEZI D -BA)-BO*DA)/(g@*md)*Ad)*
LOG (1 +B (I)/ Z1 (1))

REM 103 3k sk sie sk sk sk sk ske sk sk ske sk sk sk skeoskeskeoske sk skoskoskoskoskeosteoskoskostosk sk sk sk sk sk sk sk sk sk sk sk skeoskeoskeoskeskeskeskeske sk sk sk sk sk sk

REM "Calculation of Entropy of Superheated Vapor"

REM 102 sk s sk s sk s sk sk sk sk sk sk s sk s sk s sk s sk sk sk sk s sk s sk s sk s s s sk sk sk sk sk sk sk sk sk sk sk sk skosk kosk k1

Scal (I) = Sv + Sro + Sig(I) + Sr (I)

REM 103k 3k sk sk sk sk sk skosk sk sk skeoskeoskeoskeo sk sk sk sk sk sk sk skoske sk sk st st st st sk sk sk sie sk sk sk sk sk sk skeosk sk sk sk sk sk sk sk sk sk sk sk sk sk

REM "Experimental and Calculated Residual Entropy of Superheated Vapor"

REM 103 3k sk sk sk sk sk sk ske sk sk sk sk sk sk skeoskeskeoskeosk sk skoskoskoskeoskeoskoskosteo sk sk sk sk sk sk sk sk sk sk sk skeoskeoskoskoskeskeskeoske sk sk sk sk sk sk sk

Sre (I) = Se (I) - Sig (I) - Sv
Srcal (I) = Scal (I) - Sig (I) - Sv
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REM 103k 3k sk s sk sk sk sk ske sk sk ske sk sk sk skeoskeskeoskeoskeoskoskoskosk sk skeoskostoskosk sk sk sk sk sk sk sk sk sk sk skeoskeoskoskoskeskeskeoskeske sk sk sk sk sk sk

REM "Calculating the Deviations for the Calculated Values from the
Experimental Values of Entropy and Residual Entropy"

REM "ADP; Absolute Percentage Deviation in Entropy"

REM "AD; Absolute Deviation in Residual Entropy in J/ (mol.K)"

REM "ADR; Absolute Deviation in Residual Entropy divided by R (gas

constant in J/ (mol.K)) to be dimensionless term"

REM 102k sk s sk s sk s sk sk sk sk sk sk s sk s sk s sk sfe sk sk sk sk s sk s sk s sk sfe s sl ke sk sk sk sk sk s sk sk sk sk sk sk skosk ksk k1

ADP (I) = ABS ((Se (I)-Scal (I1))/S (1))*100
AD (I) = ABS (Sre (I)-Srcal (I))
ADR (I) = AD (I)/R

REM 103 3k sk s sk sk sk ske sk sk sk sk sk sk skeoskeoskeskeoskeoskoskoskoskosk sk skoskoskoskosk sk sk sk sk sk sk sk sk sk sk skeoskeoskoskoskeskeskeoskeske sk sk sk sk sk sk

REM "Printing the Results of the Computer Program"

REM 103 3k sk s sk sk sk sk ske sk sk sk sk skeoske skeoskeskeoskeoskoskoskeoskoskoskeoskeoskoskosto sk sk sk sk sk sk sk sk sk sk sk skeoskeoskoskoskeskeskeske sk sk sk sk sk sk sk

PRINT "T(D)="; T(I), "P()="; P(I), "ADP (I)="; ADP(I), "AD (I)"; AD (1),
"ADR (I)"; ADR (I)

NEXT I
END
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Appendix C

Results for Superheated Vapors of Pure Compounds

Pt. no. = Point number, T = Temperature in Kelvin, P = Pressure in kPa.
S(exp) = Experimental value for superheated entropy in J/(mol.K).

AD% = absolute percentage deviations for entropy.

AD = absolute deviations for residual entropy in J/ (mol.K).

AD/R = absolute deviations for residual entropy divided by R (gas constant).

L&K = Lee-Kesler equation, P&R = Peng-Robinson equation, Soave = Soave-Redlich-Kwong equation.

This work = the new modification of Soave-Redlich-Kwong equation.
Table C-1 Argon [15]

AD% AD (J/mol.K) AD/R

Pt. | T P Stexn) This This This
no. | &Pa) | gmok) | L&K P&R Soave L&K P&R Soave L&K P&R Soave

work work work
1 100 | 101.3 | 131.48 | 0.5037 | 0.5919 | 0.5884 | 0.4696 | 0.6622 | 0.7782 | 0.7736 | 0.6175 | 0.0797 | 0.0936 | 0.0930 | 0.0743
2 100 | 304.0 | 121.79| 0.7627 | 0.5622 | 0.5945 | 0.1766 | 0.9289 | 0.6847 | 0.7241 | 0.2151 | 0.1117 | 0.0824 | 0.0871 | 0.0259
3 110 101.3 | 133.50| 0.4552 | 0.5803 | 0.5751 | 0.4853 | 0.6077 | 0.7747 | 0.7678 | 0.6479 | 0.0731 | 0.0932 | 0.0923 | 0.0779
4 110 304.0 | 123.89 | 0.5942 | 0.5325 | 0.5563 | 0.2469 | 0.7362 | 0.6598 | 0.6892 | 0.3059 | 0.0886 | 0.0794 | 0.0829 | 0.0368
5 110 | 506.6 | 119.18 | 0.7861 | 0.5002 | 0.5633 | 0.0161 | 0.9369 | 0.5961 | 0.6713 | 0.0192 | 0.1127 | 0.0717 | 0.0807 | 0.0023
6 120 | 101.3 | 135.34 | 0.4252 | 0.5726 | 0.5662 | 0.4971 | 0.5754 | 0.7749 | 0.7662 | 0.6727 | 0.0692 | 0.0932 | 0.0922 | 0.0809
7 120 | 304.0 | 125.80| 0.5016 | 0.5233 | 0.5413 | 0.3068 | 0.6309 | 0.6584 | 0.6810 | 0.3859 | 0.0759 | 0.0792 | 0.0819 | 0.0464
8 120 | 506.6 | 121.17 ]| 0.6123 | 0.4847 | 0.5341 | 0.1031 | 0.7419 | 0.5873 | 0.6472 | 0.1249 | 0.0892 | 0.0706 | 0.0778 | 0.0150
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9 130 | 101.3 | 137.03 | 0.4061 | 0.5675 | 0.5602 | 0.5064 | 0.5565 | 0.7776 | 0.7676 | 0.6939 | 0.0669 | 0.0935 | 0.0923 | 0.0835
10 | 130 304.0 | 127.55] 0.4496 | 0.5241 | 0.5379 | 0.3571 | 0.5734 | 0.6685 | 0.6861 | 0.4555 | 0.0690 | 0.0804 | 0.0825 | 0.0548
11 | 130 506.6 | 122.99 | 0.5223 | 0.4929 | 0.5331 | 0.2049 | 0.6424 | 0.6062 | 0.6556 | 0.2520 | 0.077/3 | 0.0729 | 0.0789 | 0.0303
12 1130] 1013 |116.26 | 0.6307 | 0.2929 | 0.4264 | 0.3744 | 0.7332 | 0.3406 | 0.4957 | 0.4353 | 0.0882 | 0.0410 | 0.0596 | 0.0524
13 |135] 101.3 | 137.83 | 0.4022 | 0.5685 | 0.5608 | 0.5132 | 0.5543 | 0.7835 | 0.7729 | 0.7073 ]| 0.0667 | 0.0942 | 0.0930 | 0.0851
14 |135] 304.0 | 128.37 | 0.4308 | 0.5244 | 0.5366 | 0.3770 | 0.5530 | 0.6731 | 0.6888 | 0.4840 | 0.0665 | 0.0810 | 0.0828 | 0.0582
15 |135] 506.6 | 123.84 | 0.4923 | 0.4981 | 0.5347 | 0.2466 | 0.6097 | 0.6168 | 0.6622 | 0.3054 | 0.0733 | 0.0742 | 0.0796 | 0.0367
16 |135]1013.3|117.20| 0.5630 | 0.3106 | 0.4307 | 0.2609 | 0.6598 | 0.3640 | 0.5047 | 0.3058 | 0.0794 | 0.0438 | 0.0607 | 0.0368
17 1140 101.3 | 138.59| 0.3919 | 0.5621 | 0.5541 | 0.5119 | 0.5431 | 0.7790 | 0.7680 | 0.7095 | 0.0653 | 0.0937 | 0.0924 | 0.0853
18 | 140 304.0 | 129.16| 0.4175 | 0.5266 | 0.5373 | 0.3963 | 0.5392 | 0.6801 | 0.6940 | 0.5118 | 0.0649 | 0.0818 | 0.0835 | 0.0616
19 1140 506.6 | 124.66 | 0.4734 | 0.5078 | 0.5414 | 0.2876 | 0.5902 | 0.6331 | 0.6749 | 0.3586 | 0.0710 | 0.0761 | 0.0812 | 0.0431
20 | 140] 1013 [118.10| 0.5190 | 0.3350 | 0.4443 | 0.1567 | 0.6130 | 0.3957 | 0.5248 | 0.1851 | 0.0737 | 0.0476 | 0.0631 | 0.0223
21 |145] 101.3 [ 139.33| 0.3879 | 0.5613 | 0.5531 | 0.5156 | 0.5405 | 0.7821 | 0.7706 | 0.7184 | 0.0650 | 0.0941 | 0.0927 | 0.0864
22 145 304.0 ]1129.92 | 0.4068 | 0.5286 | 0.5381 | 0.4132 | 0.5285 | 0.6868 | 0.6992 | 0.5368 | 0.0636 | 0.0826 | 0.0841 | 0.0646
23 | 145] 506.6 | 125.45] 0.4615 | 0.5195 | 0.5504 | 0.3263 | 0.5790 | 0.6517 | 0.6905 | 0.4094 | 0.0696 | 0.0784 | 0.0831 | 0.0492
24 1145] 1013 | 118.96 | 0.4897 | 0.3612 | 0.4616 | 0.0633 | 0.5826 | 0.4297 | 0.5491 | 0.0753 | 0.0701 | 0.0517 | 0.0660 | 0.0091
25 |150] 101.3 | 140.05| 0.3887 | 0.5645 | 0.5561 | 0.5228 | 0.5443 | 0.7906 | 0.7788 | 0.7322 | 0.0655 | 0.0951 | 0.0937 | 0.0881
26 | 150 ] 304.0 | 130.66 | 0.4041 | 0.5365 | 0.5449 | 0.4340 | 0.5280 | 0.7009 | 0.7119 | 0.5670 | 0.0635 | 0.0843 | 0.0856 | 0.0682
27 1150 506.6 | 126.20 | 0.4456 | 0.5230 | 0.5517 | 0.3533 | 0.5623 | 0.6600 | 0.6962 | 0.4459 | 0.0676 | 0.0794 | 0.0837 | 0.0536
28 |150] 1013 [119.79] 0.4764 | 0.3934 | 0.4863 | 0.0260 | 0.5706 | 0.4712 | 0.5825 | 0.0312 | 0.0686 | 0.0567 | 0.0701 | 0.0038
29 1150 1519.9]115.66 | 0.4590 | 0.1890 | 0.3709 | 0.4252 | 0.5308 | 0.2185 | 0.4290 | 0.4918 | 0.0638 | 0.0263 | 0.0516 | 0.0592
30 ]155] 101.3 | 140.05] 0.1052 | 0.0736 | 0.0648 | 0.0351 | 0.1474 | 0.1030 | 0.0908 | 0.0492 | 0.0177 | 0.0124 | 0.0109 | 0.0059
31 |155] 304.0 | 131.37| 0.3997 | 0.5408 | 0.5483 | 0.4498 | 0.5251 | 0.7105 | 0.7203 | 0.5909 | 0.0632 | 0.0855 | 0.0866 | 0.0711
32 ] 155] 506.6 | 126.93 | 0.4386 | 0.5323 | 0.5590 | 0.3831 | 0.5568 | 0.6757 | 0.7095 | 0.4863 | 0.0670 | 0.0813 | 0.0853 | 0.0585
33 ]155] 1013 |120.58 | 0.4653 | 0.4200 | 0.5065 | 0.1017 | 0.5611 | 0.5065 | 0.6108 | 0.1226 | 0.0675 | 0.0609 | 0.0735 | 0.0148
34 |155] 1520 |116.53 | 0.4490 | 0.2427 | 0.4096 | 0.2831 | 0.5232 | 0.2828 | 0.4774 | 0.3299 | 0.0629 | 0.0340 | 0.0574 | 0.0397
35 ]160] 304.0 |132.06 ] 0.3996 | 0.5480 | 0.5546 | 0.4671 | 0.5277 | 0.7237 | 0.7324 | 0.6168 | 0.0635 | 0.0870 | 0.0881 | 0.0742
36 | 160 | 506.6 | 127.63 | 0.4306 | 0.5379 | 0.5628 | 0.4068 | 0.5496 | 0.6865 | 0.7183 | 0.5192 | 0.0661 | 0.0826 | 0.0864 | 0.0624
37 ]1160] 1013 |121.33| 0.4524 | 0.4386 | 0.5196 | 0.1626 | 0.5489 | 0.5321 | 0.6304 | 0.1973 | 0.0660 | 0.0640 | 0.0758 | 0.0237
38 |160] 1520 |117.36| 0.4478 | 0.2942 | 0.4488 | 0.1567 | 0.5255 | 0.3453 | 0.5267 | 0.1839 | 0.0632 | 0.0415 | 0.0634 | 0.0221
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39 |1/0] 506.6 | 128.97 | 0.4274 | 0.5558 | 0.5777 | 0.4547 | 0.5512 | 0.7169 | 0.7451 | 0.5864 | 0.0663 | 0.0862 | 0.0896 | 0.0705
40 |170| 1013 | 122.76 | 0.4490 | 0.4841 | 0.5562 | 0.2773 | 0.5512 | 0.5943 | 0.6828 | 0.3405 | 0.0663 | 0.0715 | 0.0821 | 0.0410
41 1170 1520 |118.91] 0.4580 | 0.3856 | 0.5208 | 0.0540 | 0.5446 | 0.4585 | 0.6193 | 0.0643 | 0.0655 | 0.0551 | 0.0745 | 0.0077
42 1170 2027 |115.98| 0.4376 | 0.2452 | 0.4596 | 0.2326 [ 0.5075 | 0.2843 | 0.5330 | 0.2698 | 0.0610 | 0.0342 | 0.0641 | 0.0324
43 1180 ] 506.6 | 130.22 ] 0.4234 | 0.5672 | 0.5867 | 0.4898 | 0.5514 | 0.7386 | 0.7640 | 0.6379 | 0.0663 | 0.0888 | 0.0919 | 0.0767
44 1180 1013 |124.09] 0.4534 | 0.5240 | 0.5892 | 0.3708 | 0.5626 | 0.6503 | 0.7312 | 0.4601 | 0.0677 | 0.0782 | 0.0879 | 0.0553
45 180 | 1520 | 120.33| 0.4727 | 0.4588 | 0.5797 | 0.2173 | 0.5688 | 0.5521 | 0.6976 | 0.2614 | 0.0684 | 0.0664 | 0.0839 | 0.0314
46 1180 2027 ]117.51) 04717 | 0.3638 | 0.5521 | 0.0208 | 0.5542 | 0.4275 | 0.6488 | 0.0244 | 0.0667 | 0.0514 | 0.0780 | 0.0029
47 180 2533 | 115.17 ]| 0.4373 | 0.2261 | 0.4959 | 0.2330 | 0.5036 | 0.2604 | 0.5711 | 0.2683 | 0.0606 | 0.0313 | 0.0687 | 0.0323
48 1180 3040 ]113.21)] 0.4560 | 0.1315 | 0.5002 | 0.4592 | 0.5163 | 0.1489 | 0.5662 | 0.5198 | 0.0621 | 0.0179 | 0.0681 | 0.0625
49 1190 | 1013 | 125.33 | 0.4589 | 0.5559 | 0.6156 | 0.4448 | 0.5752 | 0.6967 | 0.7716 | 0.5575 | 0.0692 | 0.0838 | 0.0928 | 0.0671
50 ]190| 1520 |121.64] 0.4866 | 0.5159 | 0.6259 | 0.3439 | 0.5919 | 0.6276 | 0.7613 | 0.4184 | 0.0712 | 0.0755 | 0.0916 | 0.0503
51 1190| 2027 |118.90| 0.4976 | 0.4519 | 0.6209 | 0.2107 | 0.5917 | 0.5373 | 0.7383 | 0.2505 | 0.0712 | 0.0646 | 0.0888 | 0.0301
52 | 190 | 2533 |116.65| 0.4784 | 0.3505 | 0.5888 | 0.0313 | 0.5581 | 0.4089 | 0.6869 | 0.0366 | 0.0671 | 0.0492 | 0.0826 | 0.0044
53 |190| 3040 |114.78] 0.5047 | 0.2874 | 0.6067 | 0.1189 | 0.5792 | 0.3298 | 0.6964 | 0.1364 | 0.0697 | 0.0397 | 0.0838 | 0.0164
54 |190] 4053 |111.62| 0.5447 | 0.1246 | 0.6510 | 0.4852 | 0.6080 | 0.1391 | 0.7266 | 0.5416 | 0.0731 | 0.0167 | 0.0874 | 0.0651
55 1190 | 5066 |108.91] 0.5677 | 0.0930 | 0.7206 | 0.9490 | 0.6183 | 0.1013 | 0.7849 | 1.0335 | 0.0744 | 0.0122 | 0.0944 | 0.1243
56 |200]| 1013 |126.49] 0.4628 | 0.5796 | 0.6350 | 0.5023 | 0.5854 | 0.7332 | 0.8032 | 0.6353 | 0.0704 | 0.0882 | 0.0966 | 0.0764
57 |200] 1520 |122.86| 0.5008 | 0.5628 | 0.6641 | 0.4455 | 0.6153 | 0.6914 | 0.8159 | 0.5474 | 0.0740 | 0.0832 | 0.0981 | 0.0658
58 ]1200| 2027 |120.17] 0.5112 | 0.5122 | 0.6665 | 0.3498 | 0.6143 | 0.6155 | 0.8009 | 0.4204 | 0.0739 | 0.0740 | 0.0963 | 0.0506
59 | 200 ] 2533 |117.99| 0.5047 | 0.4391 | 0.6541 | 0.2263 | 0.5954 | 0.5181 | 0.7718 | 0.2670 | 0.0716 | 0.0623 | 0.0928 | 0.0321
60 |200] 3040 [116.19] 0.5391 | 0.4014 | 0.6858 | 0.1328 | 0.6264 | 0.4664 | 0.7968 | 0.1543 | 0.0753 | 0.0561 | 0.0958 | 0.0186
61 |200| 4053 |113.18] 0.5896 | 0.2901 | 0.7436 | 0.1066 | 0.6673 | 0.3283 | 0.8416 | 0.1207 | 0.0803 | 0.0395 | 0.1012 | 0.0145
62 |200] 5066 |110.63| 0.6073 | 0.1198 | 0.7928 | 0.4274 | 0.6719 | 0.1325 | 0.8770 | 0.4728 | 0.0808 | 0.0159 | 0.1055 | 0.0569
63 |200] 6080 |108.47] 0.7080 | 0.0029 | 0.9575 | 0.7153 | 0.7680 | 0.0031 | 1.0386 | 0.7759 | 0.0924 | 0.0004 | 0.1249 | 0.0933
64 |200| 7093 |106.43] 0.7405 | 0.2163 | 1.0941 | 1.1235 | 0.7881 | 0.2302 | 1.1645 | 1.1958 | 0.0948 | 0.0277 | 0.1401 | 0.1438
65 |210] 1013 |[127.58 | 0.4647 | 0.5968 | 0.6485 | 0.5468 | 0.5929 | 0.7614 | 0.8274 | 0.6976 | 0.0713 | 0.0916 | 0.0995 | 0.0839
66 |210| 1520 | 123.99] 0.5041 | 0.5912 | 0.6857 | 0.5179 | 0.6251 | 0.7331 | 0.8502 | 0.6421 | 0.0752 | 0.0882 | 0.1023 | 0.0772
67 |210] 2027 [121.34] 0.5141 | 0.5511 | 0.6939 | 0.4510 | 0.6239 | 0.6687 | 0.8420 | 0.5472 | 0.0750 | 0.0804 | 0.1013 | 0.0658
68 |210] 2533 ]119.21] 0.5134 | 0.4956 | 0.6929 | 0.3656 | 0.6120 | 0.5908 | 0.8260 | 0.4358 | 0.0736 | 0.0711 | 0.0993 | 0.0524
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69 |210] 3040 [117.46| 0.5507 | 0.4737 | 0.7320 | 0.3107 | 0.6468 | 0.5564 | 0.8598 | 0.3650 | 0.0778 | 0.0669 | 0.1034 | 0.0439
70 |1210| 4053 |114.57] 0.6156 | 0.4068 | 0.8093 | 0.1686 | 0.7053 | 0.4660 | 0.9272 | 0.1932 | 0.0848 | 0.0561 | 0.1115 | 0.0232
71 1210] 5066 |112.13] 0.6261 | 0.2662 | 0.8476 | 0.0590 | 0.7021 | 0.2985 | 0.9504 | 0.0661 | 0.0844 | 0.0359 | 0.1143 | 0.0080
72 1210| 6080 |110.10} 0.7208 | 0.1890 | 0.9890 | 0.2328 | 0.7937 | 0.2081 | 1.0889 | 0.2564 | 0.0955 | 0.0250 | 0.1310 | 0.0308
73 |210] 7093 [108.21| 0.7509 | 0.0242 | 1.0880 | 0.5021 | 0.8125 | 0.0261 | 1.1773 | 0.5433 | 0.0977 | 0.0031 | 0.1416 | 0.0653
74 1210] 8106 |106.52| 0.8228 | 0.1218 | 1.2507 | 0.7557 | 0.8764 | 0.1297 | 1.3323 | 0.8050 | 0.1054 | 0.0156 | 0.1602 | 0.0968
75 1210] 10133 | 103.44 ]| 0.9217 | 0.5217 | 1.5649 | 1.3603 | 0.9534 | 0.5397 | 1.6188 | 1.4071 | 0.1147 | 0.0649 | 0.1947 | 0.1692
76 1220] 1013 |[128.60| 0.4582 | 0.6022 | 0.6510 | 0.5746 | 0.5893 | 0.7744 | 0.8372 | 0.7390 | 0.0709 | 0.0931 | 0.1007 | 0.0889
77 1220 | 1520 |125.04] 0.4964 | 0.6032 | 0.6921 | 0.5654 | 0.6208 | 0.7542 | 0.8654 | 0.7069 | 0.0747 | 0.0907 | 0.1041 | 0.0850
78 |220] 2027 |[122.43] 0.5122 | 0.5772 | 0.7109 | 0.5272 | 0.6271 | 0.7067 | 0.8704 | 0.6454 | 0.0754 | 0.0850 | 0.1047 | 0.0776
79 1220 2533 |120.33| 0.5077 | 0.5272 | 0.7106 | 0.4630 | 0.6109 | 0.6344 | 0.8551 | 0.5571 | 0.0735 | 0.0763 | 0.1029 | 0.0670
80 ]|220| 3040 |118.62] 0.5475 | 0.5178 | 0.7561 | 0.4377 | 0.6495 | 0.6143 | 0.8969 | 0.5192 | 0.0/81 | 0.0739 | 0.1079 | 0.0624
81 ]|220| 4053 |115.82] 0.6208 | 0.4820 | 0.8470 | 0.3652 | 0.7190 | 0.5583 | 0.9810 | 0.4230 | 0.0865 | 0.0671 | 0.1180 | 0.0509
82 |220] 5066 |113.47| 0.6326 | 0.3699 | 0.8870 | 0.2108 | 0.7179 | 0.4197 | 1.0065 | 0.2391 | 0.0863 | 0.0505 | 0.1211 | 0.0288
83 ]220] 6080 |111.53| 0.7191 | 0.31/0 | 1.0140 | 0.1114 | 0.8021 | 0.3536 | 1.1309 | 0.1242 | 0.0965 | 0.0425 | 0.1360 | 0.0149
84 |220] 7093 |109.74| 0.7423 | 0.1843 | 1.0916 | 0.0704 | 0.8146 | 0.2022 | 1.1980 | 0.0773 | 0.0980 | 0.0243 | 0.1441 | 0.0093
85 |220| 8106 |108.16] 0.8088 | 0.0786 | 1.2263 | 0.2249 | 0.8748 | 0.0851 | 1.3264 | 0.2432 | 0.1052 | 0.0102 | 0.1595 | 0.0293
86 |220] 10133 | 105.33 | 0.9181 | 0.2018 | 1.5011 | 0.5907 | 0.9670 | 0.2126 | 1.5811 | 0.6222 | 0.1163 | 0.0256 | 0.1902 | 0.0748
87 |220] 12159 | 102.86 | 1.0150 | 0.5372 | 1.7534 | 0.9730 | 1.0440 | 0.5526 | 1.8036 | 1.0009 | 0.1256 | 0.0665 | 0.2169 | 0.1204
88 ]230| 1520 |126.03] 0.4871 | 0.6095 | 0.6939 | 0.6009 | 0.6139 | 0.7682 | 0.8745 | 0.7573 | 0.0738 | 0.0924 | 0.1052 | 0.0911
89 |230]| 2027 |123.45] 0.5052 | 0.5926 | 0.7189 | 0.5832 | 0.6236 | 0.7316 | 0.8875 | 0.7199 | 0.0750 | 0.0880 | 0.1067 | 0.0866
90 |230] 2533 [121.38| 0.5022 | 0.5514 | 0.7238 | 0.5402 | 0.6096 | 0.6693 | 0.8786 | 0.6557 | 0.0733 | 0.0805 | 0.1057 | 0.0789
91 |230] 3040 ]119.69] 0.5339 | 0.5418 | 0.7644 | 0.5278 | 0.6390 | 0.6485 | 0.9149 | 0.6317 | 0.0769 | 0.0780 | 0.1100 | 0.0760
92 |1230] 4053 |[116.95| 0.6038 | 0.5203 | 0.8568 | 0.4987 | 0.7061 | 0.6085 | 1.0020 | 0.5832 | 0.0849 | 0.0732 | 0.1205 | 0.0701
93 |230] 5066 |114.68| 0.6252 | 0.4385 | 0.9084 | 0.4070 | 0.7169 | 0.5029 | 1.0417 | 0.4667 | 0.0862 | 0.0605 | 0.1253 | 0.0561
94 1230)| 6080 |112.79] 0.6893 | 0.3875 | 1.0114 | 0.3450 | 0.7775 | 0.4370 | 1.1407 | 0.3891 | 0.0935 | 0.0526 | 0.1372 | 0.0468
95 1230] 7093 [111.09] 0.7212 | 0.2918 | 1.0916 | 0.2386 | 0.8012 | 0.3242 | 1.2127 | 0.2651 | 0.0964 | 0.0390 | 0.1459 | 0.0319
96 |230| 8106 |109.58 | 0.7742 | 0.2051 | 1.2024 | 0.1431 | 0.8484 | 0.2248 | 1.3175 | 0.1568 | 0.1020 | 0.0270 | 0.1585 | 0.0189
97 1230 10133 | 106.92 | 0.8787 | 0.0037 | 1.4448 | 0.0706 | 0.9395 | 0.0039 | 1.5447 | 0.0755 | 0.1130 | 0.0005 | 0.1858 | 0.0091
98 |230] 12159 | 104.62 ] 0.9813 | 0.2491 | 1.6926 | 0.2915 | 1.0266 | 0.2606 | 1.7708 | 0.3050 | 0.1235 | 0.0313 | 0.2130 | 0.0367
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99 1240] 1520 [126.97] 0.4788 | 0.6138 | 0.6944 | 0.6293 | 0.607/9 | 0.7793 | 0.8817 | 0.7990 | 0.0731 | 0.0937 | 0.1060 | 0.0961
100 | 240 | 2027 |124.41] 0.4948 | 0.6003 | 0.7206 | 0.6243 | 0.6155 | 0.7468 | 0.8965 | 0.7767 | 0.0740 | 0.0898 | 0.1078 | 0.0934
101 | 240 | 2533 | 122.36 | 0.4892 | 0.5624 | 0.7259 | 0.5943 | 0.5985 | 0.6881 | 0.8882 | 0.7272 | 0.0720 | 0.0828 | 0.1068 | 0.0875
1021240 | 3040 |120.69| 0.5171 | 0.5554 | 0.7655 | 0.5950 | 0.6241 | 0.6703 | 0.9238 | 0.7181 | 0.0751 | 0.0806 | 0.1111 | 0.0864
103 | 240 | 4053 | 117.99] 0.5769 | 0.5380 | 0.8523 | 0.5922 | 0.6807 | 0.6347 | 1.0056 | 0.6988 | 0.0819 | 0.0763 | 0.1210 | 0.0840
104 | 240 | 5066 | 115.78 | 0.6024 | 0.4766 | 0.9105 | 0.5454 | 0.6975 | 0.5518 | 1.0542 | 0.6314 | 0.0839 | 0.0664 | 0.1268 | 0.0759
1051240 | 6080 |113.93] 0.6499 | 0.4276 | 0.9972 | 0.5116 | 0.7405 | 0.4872 | 1.1362 | 0.5829 | 0.0891 | 0.0586 | 0.1367 | 0.0701
106 | 240 | 7093 | 112.29] 0.6799 | 0.3515 | 1.0734 | 0.4524 | 0.7635 | 0.3947 | 1.2053 | 0.5080 | 0.0918 | 0.0475 | 0.1450 | 0.0611
107|240 | 8106 | 110.83) 0.7196 | 0.2756 | 1.1660 | 0.3961 | 0.7975 | 0.3055 | 1.2923 | 0.4390 | 0.0959 | 0.0367 | 0.1554 | 0.0528
108 | 240 | 10133 | 108.29 | 0.8118 | 0.1106 | 1.3815 | 0.2828 | 0.8790 | 0.1198 | 1.4960 | 0.3062 | 0.1057 | 0.0144 | 0.1799 | 0.0368
109 | 240 | 12159 | 106.10 | 0.8973 | 0.0893 | 1.6017 | 0.1586 | 0.9520 | 0.0947 | 1.6994 | 0.1683 | 0.1145 | 0.0114 | 0.2044 | 0.0202
1101 250 | 1520 | 127.86 | 0.4671 | 0.6124 | 0.6899 | 0.6481 | 0.5973 | 0.7830 | 0.8822 | 0.8287 | 0.0718 | 0.0942 | 0.1061 | 0.0997
1111250 | 2027 | 125.32 | 0.4838 | 0.6041 | 0.7195 | 0.6558 | 0.6063 | 0.7571 | 0.9017 | 0.8219 | 0.0729 | 0.0911 | 0.1085 | 0.0989
1121250 | 2533 | 123.29| 0.4786 | 0.5715 | 0.7278 | 0.6391 | 0.5901 | 0.7047 | 0.8973 | 0.7880 | 0.0710 | 0.0848 | 0.1079 | 0.0948
113|250 | 3040 | 121.63| 0.4981 | 0.5613 | 0.7613 | 0.6448 | 0.6058 | 0.6827 | 0.9259 | 0.7842 | 0.0729 | 0.0821 | 0.1114 | 0.0943
1141250 | 4053 | 118.96 | 0.5473 | 0.5447 | 0.8414 | 0.6604 | 0.6510 | 0.6480 | 1.0009 | 0.7856 | 0.0783 | 0.0779 | 0.1204 | 0.0945
1151250 | 5066 | 116.80| 0.5770 | 0.5006 | 0.9066 | 0.6497 | 0.6739 | 0.5848 | 1.0589 | 0.7588 | 0.0811 | 0.0703 | 0.1274 | 0.0913
116 | 250 | 6080 | 114.98 | 0.6095 | 0.4515 | 0.9797 | 0.6355 | 0.7008 | 0.5192 | 1.1264 | 0.7307 | 0.0843 | 0.0624 | 0.1355 | 0.0879
1171250 | 7093 | 113.39| 0.6400 | 0.3927 | 1.0560 | 0.6141 | 0.7257 | 0.4453 | 1.1974 | 0.6963 | 0.0873 | 0.0536 | 0.1440 | 0.0838
118 | 250 | 8106 | 111.96 | 0.6611 | 0.3169 | 1.1282 | 0.5788 | 0.7401 | 0.3548 | 1.2632 | 0.6480 | 0.0890 | 0.0427 | 0.1519 | 0.0779
119|250 | 10133 | 109.50 | 0.7311 | 0.1724 | 1.3142 | 0.5272 | 0.8005 | 0.1888 | 1.4390 | 0.5773 | 0.0963 | 0.0227 | 0.1731 | 0.0694
120 | 250 | 12159 | 107.38 | 0.7873 | 0.0090 | 1.4980 | 0.4591 | 0.8454 | 0.0097 | 1.6085 | 0.4930 | 0.1017 | 0.0012 | 0.1935 | 0.0593
1211260 | 2027 |127.18 | 1.2506 | 1.3823 | 1.4928 | 1.4566 | 1.5905 | 1.7580 | 1.8985 | 1.8525 | 0.1913 | 0.2114 | 0.2284 | 0.2228
1221260 | 2533 | 124.17 | 0.4656 | 0.5749 | 0.7253 | 0.6722 | 0.5781 | 0.7139 | 0.9006 | 0.8347 | 0.0695 | 0.0859 | 0.1083 | 0.1004
1231260 | 3040 | 122.52 | 0.4793 | 0.5632 | 0.7551 | 0.6831 | 0.5872 | 0.6901 | 0.9251 | 0.8369 | 0.0706 | 0.0830 | 0.1113 | 0.1007
1241260 | 4053 | 119.88 | 0.5238 | 0.5515 | 0.8341 | 0.7175 | 0.6279 | 0.6611 | 0.9999 | 0.8601 | 0.0755 | 0.0795 | 0.1203 | 0.1035
1251260 | 5066 | 117.75] 0.5474 | 0.5121 | 0.8960 | 0.7261 | 0.6446 | 0.6030 | 1.0550 | 0.8550 | 0.07/5 | 0.0725 | 0.1269 | 0.1028
126 | 260 | 6080 | 115.96 | 0.5724 | 0.4675 | 0.9633 | 0.7318 | 0.6638 | 0.5421 | 1.1170 | 0.8486 | 0.0798 | 0.0652 | 0.1344 | 0.1021
1271260 | 7093 | 114.40] 0.5942 | 0.4134 | 1.0316 | 0.7306 | 0.6797 | 0.4729 | 1.1801 | 0.8359 | 0.0818 | 0.0569 | 0.1419 | 0.1005
128 |1 260 | 8106 | 113.00 ) 0.6056 | 0.3427 | 1.0937 | 0.7162 | 0.6843 | 0.3872 | 1.2359 | 0.8093 | 0.0823 | 0.0466 | 0.1487 | 0.0973
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1291260 | 10133 | 110.60 | 0.6544 | 0.2106 | 1.2552 | 0.7079 | 0.7238 | 0.2329 | 1.3883 | 0.7829 | 0.0871 | 0.0280 | 0.1670 | 0.0942
130 | 260 | 12159 | 108.54 | 0.6907 | 0.0468 | 1.4150 | 0.6855 | 0.7497 | 0.0508 | 1.5359 | 0.7441 | 0.0902 | 0.0061 | 0.1847 | 0.0895
131|270 2027 | 127.01] 0.4598 | 0.6028 | 0.7110 | 0.6973 | 0.5840 | 0.7657 | 0.9030 | 0.8856 | 0.0702 | 0.0921 | 0.1086 | 0.1065
1321270 | 2533 | 125.01| 0.4542 | 0.5773 | 0.7229 | 0.6994 | 0.5678 | 0.7217 | 0.9036 | 0.8743 | 0.0683 | 0.0868 | 0.1087 | 0.1052
133|270 3040 | 123.37 | 0.4642 | 0.5656 | 0.7508 | 0.7158 | 0.5727 | 0.6978 | 0.9263 | 0.8831 | 0.0689 | 0.0839 | 0.1114 | 0.1062
134|270 4053 | 120.75] 0.5004 | 0.5535 | 0.8248 | 0.7612 | 0.6042 | 0.6684 | 0.9959 | 0.9191 | 0.0727 | 0.0804 | 0.1198 | 0.1106
1351270 | 5066 |118.64| 0.5147 | 0.5138 | 0.8800 | 0.7811 | 0.6106 | 0.6095 | 1.0440 | 0.9267 | 0.0734 | 0.0733 | 0.1256 | 0.1115
136 | 270 | 6080 | 116.88 | 0.5377 | 0.4772 | 0.9473 | 0.8068 | 0.6285 | 0.5578 | 1.1072 | 0.9430 | 0.0756 | 0.0671 | 0.1332 | 0.1134
1371270 | 7093 | 115.35] 0.5569 | 0.4315 | 1.0142 | 0.8261 | 0.6424 | 0.4977 | 1.1699 | 0.9529 | 0.0773 | 0.0599 | 0.1407 | 0.1146
138 | 270 | 8106 | 113.97] 0.5565 | 0.3611 | 1.0651 | 0.8241 | 0.6342 | 0.4115 | 1.2139 | 0.9392 | 0.0763 | 0.0495 | 0.1460 | 0.1130
1391270 | 10133 | 111.62 | 0.5892 | 0.2399 | 1.2097 | 0.8501 | 0.6577 | 0.2677 | 1.3503 | 0.9488 | 0.0791 | 0.0322 | 0.1624 | 0.1141
140 | 270 | 12159 | 109.62 | 0.6195 | 0.1002 | 1.3614 | 0.8731 | 0.6791 | 0.1099 | 14924 | 0.9571 | 0.0817 | 0.0132 | 0.1795 | 0.1151
1411280 | 2027 |127.80| 0.4482 | 0.6001 | 0.7056 | 0.7111 | 0.5728 | 0.7669 | 0.9018 | 0.9088 | 0.0689 | 0.0922 | 0.1085 | 0.1093
1421280 | 2533 | 125.82| 0.4488 | 0.5837 | 0.7254 | 0.7268 | 0.5647 | 0.7344 | 0.9127 | 0.9144 | 0.0679 | 0.0883 | 0.1098 | 0.1100
1431280 | 3040 | 124.19] 0.4570 | 0.5733 | 0.7532 | 0.7489 | 0.5676 | 0.7120 | 0.9354 | 0.9301 | 0.0683 | 0.0856 | 0.1125 | 0.1119
1441280 | 4053 | 121.58 | 0.4805 | 0.5554 | 0.8175 | 0.7977 | 0.5842 | 0.6753 | 0.9939 | 0.9698 | 0.0703 | 0.0812 | 0.1195 | 0.1167
1451280 | 5066 | 119.49] 0.4895 | 0.5180 | 0.8700 | 0.8294 | 0.5849 | 0.6189 | 1.0396 | 0.9910 | 0.0704 | 0.0744 | 0.1250 | 0.1192
1461 280 | 6080 | 117.75] 0.5066 | 0.4838 | 0.9334 | 0.8669 | 0.5965 | 0.5697 | 1.0991 | 1.0208 | 0.0717 | 0.0685 | 0.1322 | 0.1228
1471280 | 7093 |116.24| 0.5192 | 0.4407 | 0.9953 | 0.8984 | 0.6035 | 0.5122 | 1.1570 | 1.0443 | 0.0726 | 0.0616 | 0.1392 | 0.1256
148 | 280 | 8106 | 114.89 | 0.5207 | 0.3821 | 1.0490 | 0.9176 | 0.5982 | 0.4390 | 1.2052 | 1.0543 | 0.0719 | 0.0528 | 0.1450 | 0.1268
1491280 | 10133 | 112.58 | 0.5391 | 0.2688 | 1.1799 | 0.9696 | 0.6069 | 0.3026 | 1.3284 | 1.0916 | 0.0730 | 0.0364 | 0.1598 | 0.1313
150 | 280 | 12159 | 110.63 | 0.5646 | 0.1491 | 1.3265 | 1.0289 | 0.6247 | 0.1650 | 1.4676 | 1.1383 ]| 0.0751 | 0.0198 | 0.1765 | 0.1369
> 83.33 64.32 | 120.01 | 72.33 98.28 78.27 | 140.78 | 86.18 11.82 9.41 16.93 10.37
Average (Overall) 0.5555 | 0.4288 | 0.8001 | 0.4822 ] 0.6552 | 0.5218 | 0.9385 | 0.5745] 0.0788 | 0.0628 | 0.1129 | 0.0691
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Table C-2: Methane [20]

AD% AD (J/mol.K) AD/R

P TP Sew This This This
no. | « | wea) | @morx) | L&K P&R Soave L&K P&R Soave L&K P&R Soave

work work work
1 300 | 400 |174.92| 0.7233 | 0.6543 | 0.6405 | 0.6482 | 1.2651 | 1.1444 | 1.1204 | 1.1338 | 0.1522 | 0.1376 | 0.1348 | 0.1364
2 300| 600 |171.47| 0.7392 | 0.6785 | 0.6544 | 0.6681 | 1.2675 | 1.1634 | 1.1222 | 1.1457 | 0.1525 | 0.1399 | 0.1350 | 0.1378
3 300 | 800 |169.00| 0.7515 | 0.6999 | 0.6650 | 0.6856 | 1.2700 | 1.1829 | 1.1239 | 1.1586 | 0.1528 | 0.1423 | 0.1352 | 0.1394
4 300 | 1000 | 167.07 | 0.7620 | 0.7201 | 0.6739 | 0.7019 | 1.2730 | 1.2030 | 1.1258 | 1.1726 | 0.1531 | 0.1447 | 0.1354 | 0.1410
5 300 | 1500 | 163.50 | 0.7813 | 0.7655 | 0.6891 | 0.7384 | 1.2774 | 1.2517 | 1.1267 | 1.2074 | 0.1536 | 0.1506 | 0.1355 | 0.1452
6 300 | 2000 | 160.92 | 0.7965 | 0.8091 | 0.6997 | 0.7739 | 1.2816 | 1.3020 | 1.1259 | 1.2453 | 0.1542 | 0.1566 | 0.1354 | 0.1498
7 300 | 3000 | 157.15| 0.8200 | 0.8955 | 0.7114 | 0.8454 | 1.2887 | 1.4073 | 1.1179 | 1.3285 | 0.1550 | 0.1693 | 0.1345 | 0.1598
8 300 | 4000 | 154.35| 0.8372 | 0.9832 | 0.7123 | 0.9195 | 1.2923 | 1.5176 | 1.0995 | 1.4193 | 0.1554 | 0.1825 | 0.1322 | 0.1707
9 300 | 5000 | 152.09 | 0.8495 | 1.0738 | 0.7032 | 0.9968 | 1.2919 | 1.6331 | 1.0695 | 1.5161 | 0.1554 | 0.1964 | 0.1286 | 0.1824
10 | 300 | 6000 | 150.16 | 0.8585 | 1.1690 | 0.6853 | 1.0785 | 1.2891 | 1.7555 | 1.0291 | 1.6195 | 0.1551 | 0.2111 | 0.1238 | 0.1948
11 | 300 | 8000 | 146.95| 0.8652 | 1.3719 | 0.6214 | 1.2488 | 1.2715 | 2.0160 | 0.9131 | 1.8352 | 0.1529 | 0.2425 | 0.1098 | 0.2207
12 | 300 | 10000 | 144.28 | 0.8632 | 1.5943 | 0.5311 | 1.4248 | 1.2455 | 2.3004 | 0.7663 | 2.0558 | 0.1498 | 0.2767 | 0.0922 | 0.2473
13 | 325| 400 |177.85| 0.7159 | 0.6437 | 0.6308 | 0.6298 | 1.2732 | 1.1448 | 1.1218 | 1.1200 | 0.1531 | 0.1377 | 0.1349 | 0.1347
14 |325| 600 |174.41] 0.7320 | 0.6656 | 0.6430 | 0.6433 | 1.2767 | 1.1610 | 1.1214 | 1.1221 | 0.1536 | 0.1396 | 0.1349 | 0.1350
15 |325| 800 |171.96| 0.7437 | 0.6840 | 0.6511 | 0.6535 | 1.2789 | 1.1761 | 1.1196 | 1.1237 | 0.1538 | 0.1415 | 0.1347 | 0.1352
16 |325| 1000 | 170.04 | 0.7538 | 0.7010 | 0.6576 | 0.6625 | 1.2817 | 1.1920 | 1.1182 | 1.1265 | 0.1542 | 0.1434 | 0.1345 | 0.1355
17 |325| 1500 | 166.51| 0.7732 | 0.7396 | 0.6683 | 0.6811 | 1.2875 | 1.2315 | 1.1128 | 1.1342 | 0.1549 | 0.1481 | 0.1338 | 0.1364
18 | 325| 2000 | 163.96| 0.7884 | 0.7757 | 0.6744 | 0.6975 | 1.2926 | 1.2718 | 1.1057 | 1.1437 | 0.1555 | 0.1530 | 0.1330 | 0.1376
19 |325| 3000 | 160.27 | 0.8124 | 0.8460 | 0.6784 | 0.7284 | 1.3021 | 1.3559 | 1.0872 | 1.1675 | 0.1566 | 0.1631 | 0.1308 | 0.1404
20 |325| 4000 | 157.56| 0.8304 | 0.9157 | 0.6734 | 0.7581 | 1.3083 | 1.4427 | 1.0609 | 1.1945 | 0.1574 | 0.1735 | 0.1276 | 0.1437
21 |325] 5000 | 155.38 | 0.8445 | 0.9868 | 0.6613 | 0.7881 | 1.3121 | 1.5333 | 1.0275 | 1.2246 | 0.1578 | 0.1844 | 0.1236 | 0.1473
22 |325| 6000 | 153.54 | 0.8563 | 1.0608 | 0.6434 | 0.8193 | 1.3147 | 1.6287 | 0.9879 | 1.2580 | 0.1581 | 0.1959 | 0.1188 | 0.1513
23 |325] 8000 | 150.51| 0.8724 | 1.2163 | 0.5900 | 0.8825 | 1.3130 | 1.8306 | 0.8881 | 1.3282 | 0.1579 | 0.2202 | 0.1068 | 0.1598
24 1325] 10000 | 148.03 | 0.8789 | 1.3801 | 0.5156 | 0.9423 | 1.3011 | 2.0429 | 0.7632 | 1.3948 | 0.1565 | 0.2457 | 0.0918 | 0.1678
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25 |350] 400 ]180.64] 0.7097 | 0.6354 | 0.6230 | 0.6158 | 1.2819 | 1.1478 | 1.1254 | 1.1124 | 0.1542 | 0.1381 | 0.1354 | 0.1338
26 | 350 | 600 |177.21| 0.7248 | 0.6547 | 0.6329 | 0.6239 | 1.2845 | 1.1602 | 1.1216 | 1.1056 | 0.1545 | 0.1395 | 0.1349 | 0.1330
27 |350] 800 |174.77] 0.7358 | 0.6704 | 0.6389 | 0.6285 | 1.2860 | 1.1717 | 1.1166 | 1.0985 | 0.1547 | 0.1409 | 0.1343 | 0.1321
28 | 350 ] 1000 |172.86| 0.7461 | 0.6858 | 0.6443 | 0.6329 | 1.2898 | 1.1855 | 1.1137 | 1.0941 | 0.1551 | 0.1426 | 0.1340 | 0.1316
29 350 ] 1500 | 169.36] 0.7648 | 0.7186 | 0.6507 | 0.6383 | 1.2952 | 1.2170 | 1.1020 | 1.0810 | 0.1558 | 0.1464 | 0.1325 | 0.1300
30 | 350 | 2000 |166.83| 0.7797 | 0.7490 | 0.6531 | 0.6413 | 1.3007 | 1.2496 | 1.0895 | 1.0699 | 0.1565 | 0.1503 | 0.1310 | 0.1287
31 |350] 3000 |163.20| 0.8034 | 0.8073 | 0.6505 | 0.6442 | 1.3112 | 1.3174 | 1.0617 | 1.0513 | 0.1577 | 0.1585 | 0.1277 | 0.1264
32 | 350 ] 4000 | 160.54 | 0.8217 | 0.8641 | 0.6404 | 0.6444 | 1.3192 | 1.3873 | 1.0281 | 1.0346 | 0.1587 | 0.1669 | 0.1237 | 0.1244
33 | 350 ] 5000 | 158.43 | 0.8367 | 0.9215 | 0.6245 | 0.6436 | 1.3255 | 1.4598 | 0.9894 | 1.0196 | 0.1594 | 0.1756 | 0.1190 | 0.1226
34 |1350] 6000 | 156.65| 0.8496 | 0.9804 | 0.6042 | 0.6424 | 1.3309 | 1.5358 | 0.9466 | 1.0064 | 0.1601 | 0.1847 | 0.1139 | 0.1210
35 | 350 | 8000 |153.74| 0.8687 | 1.1017 | 0.5499 | 0.6372 | 1.3356 | 1.6938 | 0.8455 | 0.9796 | 0.1606 | 0.2037 | 0.1017 | 0.1178
36 | 350]10000 |151.38 ) 0.8817 | 1.2290 | 0.4812 | 0.6282 | 1.3347 | 1.8606 | 0.7285 | 0.9509 | 0.1605 | 0.2238 | 0.0876 | 0.1144
37 |375] 400 ]183.32] 0.7017 | 0.6261 | 0.6139 | 0.6025 | 1.2863 | 1.1477 | 1.1254 | 1.1044 | 0.1547 | 0.1380 | 0.1354 | 0.1328
38 |375] 600 |179.90| 0.7164 | 0.6436 | 0.6223 | 0.6067 | 1.2888 | 1.1578 | 1.1195 | 1.0914 | 0.1550 | 0.1393 | 0.1347 | 0.1313
39 |375] 800 |177.46] 0.7280 | 0.6585 | 0.6277 | 0.6085 | 1.2919 | 1.1685 | 1.1140 | 1.0798 | 0.1554 | 0.1406 | 0.1340 | 0.1299
40 |[375] 1000 |[175.56| 0.7371 | 0.6713 | 0.6309 | 0.6082 | 1.2941 | 1.1785 | 1.1075 | 1.0679 | 0.1557 | 0.1418 | 0.1332 | 0.1284
41 | 375] 1500 | 172.08 | 0.7549 | 0.6994 | 0.6336 | 0.6038 | 1.2991 | 1.2036 | 1.0904 | 1.0391 | 0.1563 | 0.1448 | 0.1312 | 0.1250
42 | 375] 2000 | 169.58 | 0.7693 | 0.7253 | 0.6328 | 0.5970 | 1.3046 | 1.2299 | 1.0731 | 1.0124 | 0.1569 | 0.1479 | 0.1291 | 0.1218
43 [ 375] 3000 |165.99| 0.7918 | 0.7735 | 0.6238 | 0.5792 | 1.3143 | 1.2838 | 1.0354 | 0.9615 | 0.1581 | 0.1544 | 0.1245 | 0.1156
44 |1375] 4000 | 163.37| 0.8107 | 0.8212 | 0.6094 | 0.5597 | 1.3244 | 1.3416 | 0.9957 | 0.9143 | 0.1593 | 0.1614 | 0.1198 | 0.1100
45 [ 375] 5000 |161.30| 0.8250 | 0.8672 | 0.5887 | 0.5368 | 1.3307 | 1.3988 | 0.9496 | 0.8658 | 0.1601 | 0.1682 | 0.1142 | 0.1041
46 | 375] 6000 |159.57 | 0.8379 | 0.9145 | 0.5647 | 0.5133 | 1.3370 | 1.4592 | 0.9011 | 0.8191 | 0.1608 | 0.1755 | 0.1084 | 0.0985
47 | 375] 8000 |156.75| 0.8591 | 1.0118 | 0.5069 | 0.4635 | 1.3467 | 1.5859 | 0.7945 | 0.7266 | 0.1620 | 0.1908 | 0.0956 | 0.0874
48 | 375110000 |154.48| 0.8744 | 1.1119 | 0.4368 | 0.4086 | 1.3508 | 1.7176 | 0.6748 | 0.6312 | 0.1625 | 0.2066 | 0.0812 | 0.0759
49 1400] 400 |185.90) 0.6927 | 0.6162 | 0.6041 | 0.5897 | 1.2877 | 1.1456 | 1.1231 | 1.0963 | 0.1549 | 0.1378 | 0.1351 | 0.1319
50 |400] 600 |182.50| 0.7069 | 0.6321 | 0.6110 | 0.5910 | 1.2901 | 1.1536 | 1.1151 | 1.0785 | 0.1552 | 0.1388 | 0.1341 | 0.1297
51 |400] 800 ]180.07| 0.7181 | 0.6455 | 0.6151 | 0.5898 | 1.2930 | 1.1623 | 1.1076 | 1.0620 | 0.1555 | 0.1398 | 0.1332 | 0.1277
52 |400] 1000 | 178.17| 0.7269 | 0.6568 | 0.6169 | 0.5867 | 1.2951 | 1.1703 | 1.0992 | 1.0453 | 0.1558 | 0.1408 | 0.1322 | 0.1257
53 |400] 1500 | 174.71] 0.7440 | 0.6813 | 0.6166 | 0.5751 | 1.2999 | 1.1903 | 1.077/3 | 1.0047 | 0.1564 | 0.1432 | 0.1296 | 0.1208
54 1400] 2000 | 172.22 | 0.7580 | 0.7035 | 0.6130 | 0.5611 | 1.3053 | 1.2116 | 1.0556 | 0.9663 | 0.1570 | 0.1457 | 0.1270 | 0.1162
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55 400 ] 3000 |168.66 | 0.7800 | 0.7444 | 0.5989 | 0.5290 | 1.3156 | 1.2555 | 1.0101 | 0.8923 | 0.1582 | 0.1510 | 0.1215 | 0.1073
56 | 400 ] 4000 | 166.08 | 0.7970 | 0.7827 | 0.5783 | 0.4932 | 1.3237 | 1.3000 | 0.9605 | 0.8191 | 0.1592 | 0.1564 | 0.1155 | 0.0985
57 1400] 5000 |164.04] 0.8119 | 0.8211 | 0.5541 | 0.4558 | 1.3318 | 1.3469 | 0.9089 | 0.7478 | 0.1602 | 0.1620 | 0.1093 | 0.0899
58 400 ] 6000 | 162.34| 0.8245 | 0.8593 | 0.5262 | 0.4168 | 1.3386 | 1.3950 | 0.8542 | 0.6766 | 0.1610 | 0.1678 | 0.1027 | 0.0814
59 400 )| 8000 | 159.59| 0.8458 | 0.9371 | 0.4620 | 0.3353 | 1.3498 | 1.4956 | 0.7373 | 0.5351 | 0.1623 | 0.1799 | 0.0887 | 0.0644
60 |400]10000]157.39] 0.8619 | 1.0164 | 0.3877 | 0.2489 | 1.3566 | 1.5997 | 0.6101 | 0.3917 | 0.1632 | 0.1924 | 0.0734 | 0.0471
61 |425] 400 |188.42| 0.6834 | 0.6064 | 0.5942 | 0.5778 | 1.2877 | 1.1425 | 1.1196 | 1.0888 | 0.1549 | 0.1374 | 0.1347 | 0.1310
62 |425] 600 |]185.01] 0.6974 | 0.6211 | 0.5999 | 0.5770 | 1.2902 | 1.1491 | 1.1099 | 1.067/5 | 0.1552 | 0.1382 | 0.1335 | 0.1284
63 |425]| 800 |182.59| 0.7074 | 0.6324 | 0.6020 | 0.5728 | 1.2917 | 1.1548 | 1.0992 | 1.0460 | 0.1554 | 0.1389 | 0.1322 | 0.1258
64 |425] 1000 | 180.70| 0.7161 | 0.6427 | 0.6027 | 0.5677 | 1.2940 | 1.1613 | 1.0892 | 1.0258 | 0.1556 | 0.1397 | 0.1310 | 0.1234
65 |[425] 1500 | 177.25] 0.7326 | 0.6640 | 0.5996 | 0.5506 | 1.2985 | 1.1769 | 1.0628 | 0.9759 | 0.1562 | 0.1416 | 0.1278 | 0.1174
66 |425]| 2000 | 174.78| 0.7459 | 0.6831 | 0.5931 | 0.5312 | 1.3037 | 1.1938 | 1.0367 | 0.9284 | 0.1568 | 0.1436 | 0.1247 | 0.1117
67 |425] 3000 | 171.24] 0.7663 | 0.7167 | 0.5731 | 0.4874 | 1.3123 | 1.2273 | 0.9813 | 0.8346 | 0.1578 | 0.1476 | 0.1180 | 0.1004
68 |425] 4000 | 168.69 | 0.7829 | 0.7485 | 0.5479 | 0.4407 | 1.3207 | 1.2626 | 0.9242 | 0.7434 | 0.1588 | 0.1519 | 0.1112 | 0.0894
69 |425] 5000 | 166.68 | 0.7965 | 0.7791 | 0.5184 | 0.3915 | 1.3276 | 1.2986 | 0.8641 | 0.6525 | 0.1597 | 0.1562 | 0.1039 | 0.0785
70 |425] 6000 | 165.00 | 0.8091 | 0.8102 | 0.4866 | 0.3415 | 1.3350 | 1.3369 | 0.8030 | 0.5635 | 0.1606 | 0.1608 | 0.0966 | 0.0678
71 425 8000 |162.31| 0.8292 | 0.8718 | 0.4145 | 0.2369 | 1.3459 | 1.4150 | 0.6728 | 0.3845 | 0.1619 | 0.1702 | 0.0809 | 0.0462
72 | 42510000 | 160.15| 0.8461 | 0.9351 | 0.3349 | 0.1287 | 1.3550 | 1.4976 | 0.5363 | 0.2061 | 0.1630 | 0.1801 | 0.0645 | 0.0248
73 | 450 ] 400 |190.87| 0.6736 | 0.5961 | 0.5836 | 0.5663 | 1.2857 | 1.1378 | 1.1140 | 1.0808 | 0.1546 | 0.1368 | 0.1340 | 0.1300
74 1450| 600 |187.47] 0.6867 | 0.6092 | 0.5877 | 0.5632 | 1.2874 | 1.1421 | 1.1018 | 1.0559 | 0.1548 | 0.1374 | 0.1325 | 0.1270
75 450 ] 800 |185.05]| 0.6969 | 0.6200 | 0.5891 | 0.5579 | 1.2897 | 1.1472 | 1.0901 | 1.0323 | 0.1551 | 0.1380 | 0.1311 | 0.1242
76 450 ] 1000 |183.17] 0.7049 | 0.6287 | 0.5883 | 0.5506 | 1.2911 | 1.1516 | 1.07/6 | 1.0086 | 0.1553 | 0.1385 | 0.1296 | 0.1213
77 1450] 1500 | 179.72| 0.7203 | 0.6468 | 0.5819 | 0.5289 | 1.2945 | 1.1625 | 1.0457 | 0.9505 | 0.1557 | 0.1398 | 0.1258 | 0.1143
78 1450 ] 2000 | 177.26] 0.7336 | 0.6636 | 0.5731 | 0.5058 | 1.3003 | 1.1762 | 1.0160 | 0.8966 | 0.1564 | 0.1415 | 0.1222 | 0.107/8
79 1450 ] 3000 | 173.75] 0.7521 | 0.6906 | 0.5470 | 0.4528 | 1.3068 | 1.2000 | 0.9503 | 0.7867 | 0.1572 | 0.1443 | 0.1143 | 0.0946
80 |450] 4000 |171.22| 0.7680 | 0.7167 | 0.5169 | 0.3979 | 1.3150 | 1.2271 | 0.8850 | 0.6813 | 0.1582 | 0.1476 | 0.1064 | 0.0819
81 |[450] 5000 |169.23| 0.7810 | 0.7413 | 0.4828 | 0.3405 | 1.3217 | 1.2544 | 0.81/0 | 0.5762 | 0.1590 | 0.1509 | 0.0983 | 0.0693
82 |450] 6000 | 167.57 | 0.7931 | 0.7662 | 0.4466 | 0.2823 | 1.3290 | 1.2839 | 0.7483 | 0.4730 | 0.1598 | 0.1544 | 0.0900 | 0.0569
83 |450| 8000 |164.92| 0.8132 | 0.8153 | 0.3670 | 0.1619 | 1.3410 | 1.3446 | 0.6053 | 0.2670 | 0.1613 | 0.1617 | 0.0728 | 0.0321
84 145010000 | 162.80| 0.8286 | 0.8639 | 0.2792 | 0.0367 | 1.3491 | 1.4065 | 0.4546 | 0.0597 | 0.1623 | 0.1692 | 0.0547 | 0.0072
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85 |475] 400 ]193.27] 0.6640 | 0.5861 | 0.5732 | 0.5556 | 1.2832 | 1.1328 | 1.10/9 | 1.0737 | 0.1543 | 0.1363 | 0.1333 | 0.1291
86 |475]| 600 |189.87| 0.6768 | 0.5983 | 0.5761 | 0.5512 | 1.2850 | 1.1360 | 1.0939 | 1.0466 | 0.1546 | 0.1366 | 0.1316 | 0.1259
87 |475] 800 ]187.45] 0.6859 | 0.6072 | 0.5756 | 0.5438 | 1.2857 | 1.1383 | 1.0790 | 1.0193 | 0.1546 | 0.1369 | 0.1298 | 0.1226
88 |475] 1000 | 185.57 | 0.6945 | 0.6160 | 0.5746 | 0.5362 | 1.2889 | 1.1430 | 1.0663 | 0.9950 | 0.1550 | 0.1375 | 0.1283 | 0.1197
89 |475] 1500 |182.14] 0.7096 | 0.6319 | 0.5656 | 0.5115 | 1.2925 | 1.1509 | 1.0303 | 0.9317 | 0.1555 | 0.1384 | 0.1239 | 0.1121
90 |475] 2000 |179.69] 0.7209 | 0.6446 | 0.5527 | 0.4838 | 1.2953 | 1.1583 | 0.9931 | 0.8693 | 0.1558 | 0.1393 | 0.1195 | 0.1046
91 |475] 3000 |176.19| 0.7392 | 0.6673 | 0.5218 | 0.4252 | 1.3024 | 1.1758 | 0.9195 | 0.7492 | 0.1566 | 0.1414 | 0.1106 | 0.0901
92 |475] 4000 | 173.68] 0.7540 | 0.6879 | 0.4864 | 0.3638 | 1.3095 | 1.1948 | 0.8447 | 0.6319 | 0.1575 | 0.1437 | 0.1016 | 0.0760
93 | 475] 5000 | 171.70| 0.7670 | 0.7078 | 0.4480 | 0.3009 | 1.3169 | 1.2154 | 0.7692 | 0.5166 | 0.1584 | 0.1462 | 0.0925 | 0.0621
94 |475] 6000 | 170.07] 0.7780 | 0.7268 | 0.4066 | 0.2362 | 1.3231 | 1.2361 | 0.6916 | 0.4017 | 0.1591 | 0.1487 | 0.0832 | 0.0483
95 |475] 8000 | 167.44 | 0.7960 | 0.7636 | 0.3171 | 0.1027 | 1.3329 | 1.2786 | 0.5310 | 0.1720 | 0.1603 | 0.1538 | 0.0639 | 0.0207
96 |475]10000]165.36] 0.8120 | 0.8016 | 0.2223 | 0.0330 | 1.3428 | 1.3255 | 0.3676 | 0.0546 | 0.1615 | 0.1594 | 0.0442 | 0.0066
97 |500] 400 ]195.61| 0.6558 | 0.5777 | 0.5642 | 0.5469 | 1.2829 | 1.1301 | 1.1037 | 1.0698 | 0.1543 | 0.1359 | 0.1328 | 0.1287
98 |500] 600 |192.22] 0.6681 | 0.5887 | 0.5657 | 0.5413 | 1.2841 | 1.1317 | 1.0874 | 1.0404 | 0.1545 | 0.1361 | 0.1308 | 0.1251
99 |500] 800 ]189.81] 0.677/5 | 0.5974 | 0.5646 | 0.5335 | 1.2860 | 1.1339 | 1.0716 | 1.0125 | 0.1547 | 0.1364 | 0.1289 | 0.1218
100 | 500 | 1000 | 187.93 | 0.6849 | 0.6041 | 0.5614 | 0.5238 | 1.2871 | 1.1353 | 1.0550 | 0.9844 | 0.1548 | 0.1366 | 0.1269 | 0.1184
101 | 500 | 1500 | 184.50 | 0.6998 | 0.6182 | 0.5499 | 0.4971 | 1.2911 | 1.1405 | 1.0147 | 0.9172 | 0.1553 | 0.1372 | 0.1220 | 0.1103
102 1 500 | 2000 | 182.06 | 0.7109 | 0.6291 | 0.5346 | 0.4674 | 1.2943 | 1.1453 | 0.9733 | 0.8510 | 0.1557 | 0.1378 | 0.1171 | 0.1024
103 | 500 | 3000 | 178.58 | 0.7283 | 0.6472 | 0.4982 | 0.4041 | 1.3006 | 1.1557 | 0.8897 | 0.7217 | 0.1564 | 0.1390 | 0.1070 | 0.0868
104 | 500 | 4000 | 176.08 | 0.7423 | 0.6630 | 0.4573 | 0.3381 | 1.3070 | 1.1674 | 0.8052 | 0.5952 | 0.1572 | 0.1404 | 0.0969 | 0.0716
1051500 | 5000 | 174.12| 0.7535 | 0.6770 | 0.4126 | 0.2695 | 1.3119 | 1.1788 | 0.7185 | 0.4693 | 0.1578 | 0.1418 | 0.0864 | 0.0564
106 | 500 | 6000 |172.49] 0.7646 | 0.6919 | 0.3669 | 0.2011 | 1.3189 | 1.1934 | 0.6330 | 0.3468 | 0.1586 | 0.1435 | 0.0761 | 0.0417
107 |1 500 | 8000 | 169.90 | 0.7818 | 0.7187 | 0.2679 | 0.0591 | 1.3282 | 1.2211 | 0.4552 | 0.1004 | 0.1598 | 0.1469 | 0.0547 | 0.0121
108 | 500 | 10000 | 167.85| 0.7966 | 0.7461 | 0.1636 | 0.0854 | 1.3371 | 1.2522 | 0.2746 | 0.1433 | 0.1608 | 0.1506 | 0.0330 | 0.0172
109 [ 525] 400 |197.92| 0.6496 | 0.5713 | 0.5570 | 0.5406 | 1.2857 | 1.1307 | 1.1025 | 1.0699 | 0.1546 | 0.1360 | 0.1326 | 0.1287
110 ]525| 600 |194.52| 0.6619 | 0.5818 | 0.5576 | 0.5346 | 1.2876 | 1.1318 | 1.0847 | 1.0399 | 0.1549 | 0.1361 | 0.1305 | 0.1251
111 525| 800 |192.11| 0.6707 | 0.5892 | 0.5549 | 0.5256 | 1.2886 | 1.1319 | 1.0660 | 1.0097 | 0.1550 | 0.1361 | 0.1282 | 0.1214
112 1525| 1000 | 190.24 | 0.6783 | 0.5955 | 0.5509 | 0.5156 | 1.2903 | 1.1329 | 1.0481 | 0.9810 | 0.1552 | 0.1363 | 0.1261 | 0.1180
113 | 525 | 1500 | 186.82 | 0.6924 | 0.6073 | 0.5363 | 0.4870 | 1.2936 | 1.1345 | 1.0019 | 0.9098 | 0.1556 | 0.1365 | 0.1205 | 0.1094
114 1525] 2000 | 184.38 | 0.7030 | 0.6159 | 0.5179 | 0.4554 | 1.2961 | 1.1356 | 0.9549 | 0.8396 | 0.1559 | 0.1366 | 0.1148 | 0.1010
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115 [ 525 [ 3000 [ 180.91] 0.7200 | 0.6303 | 0.4762 | 0.3892 | 1.3026 | 1.1402 | 0.8615 | 0.7040 | 0.1567 | 0.1371 | 0.1036 | 0.0847
116 | 525 | 4000 | 178.42] 0.7328 | 0.6413 | 0.4292 | 0.3193 | 1.3074 | 1.1442 | 0.7658 | 0.5697 | 0.1573 | 0.1376 | 0.0921 | 0.0685
117 | 525 | 5000 | 176.47 | 0.7437 | 0.6514 | 0.3794 | 0.2480 | 1.3124 | 1.1495 | 0.6695 | 0.4376 | 0.1579 | 0.1383 | 0.0805 | 0.0526
118 | 525 | 6000 | 174.86 | 0.7536 | 0.6611 | 0.3276 | 0.1757 | 1.3178 | 1.1561 | 0.5729 | 0.3072 | 0.1585 | 0.1391 | 0.0689 | 0.0370
119 | 525 | 8000 | 172.29] 0.7701 | 0.6793 | 0.2185 | 0.0280 | 1.3269 | 1.1704 | 0.3764 | 0.0482 | 0.1596 | 0.1408 | 0.0453 | 0.0058
120 | 525 | 10000 | 170.26 | 0.7850 | 0.6982 | 0.1049 | 0.1215 | 1.3366 | 1.1887 | 0.1787 | 0.2068 | 0.1608 | 0.1430 | 0.0215 | 0.0249
121 [ 550 | 1000 | 192.50 | 0.6746 | 0.5899 | 0.5430 | 0.5113 | 1.2986 | 1.1356 | 1.0452 | 0.9844 | 0.1562 | 0.1366 | 0.1257 | 0.1184
122|550 | 1500 | 189.09 | 0.6876 | 0.5991 | 0.5246 | 0.4808 | 1.3002 | 1.1328 | 0.9920 | 0.9092 | 0.1564 | 0.1362 | 0.1193 | 0.1094
123 | 550 | 2000 | 186.65 | 0.6979 | 0.6060 | 0.5033 | 0.4482 | 1.3027 | 1.1310 | 0.9395 | 0.8366 | 0.1567 | 0.1360 | 0.1130 | 0.1006
124 | 550 | 3000 | 183.20 0.7146 | 0.6167 | 0.4559 | 0.3800 | 1.3092 | 1.1298 | 0.8353 | 0.6962 | 0.1575 | 0.1359 | 0.1005 | 0.0837
125 | 550 | 4000 | 180.72] 0.7271 | 0.6241 | 0.4033 | 0.3083 | 1.3139 | 1.1279 | 0.7288 | 0.5571 | 0.1580 | 0.1357 | 0.0877 | 0.0670
126 | 550 | 5000 | 178.78 | 0.7377 | 0.6304 | 0.3478 | 0.2350 | 1.3188 | 1.1270 | 0.6218 | 0.4202 | 0.1586 | 0.1356 | 0.0748 | 0.0505
127 | 550 | 6000 | 177.18] 0.7463 | 0.6353 | 0.2895 | 0.1599 | 1.3224 | 1.1257 | 0.5130 | 0.2834 | 0.1591 | 0.1354 | 0.0617 | 0.0341
128 | 550 | 8000 | 174.63] 0.7620 | 0.6453 | 0.1690 | 0.0083 | 1.3307 | 1.1268 | 0.2952 | 0.0144 | 0.1601 | 0.1355 | 0.0355 | 0.0017
129 | 550 | 10000 | 172.61 | 0.7758 | 0.6554 | 0.0442 | 0.1452 | 1.3392 | 1.1313 | 0.0763 | 0.2506 | 0.1611 | 0.1361 | 0.0092 | 0.0301
130 | 575 | 3000 | 185.44 | 0.7127 | 0.6069 | 0.4377 | 0.3768 | 1.3217 | 1.1254 | 0.8116 | 0.6988 | 0.1590 | 0.1354 | 0.0976 | 0.0840
131|575 | 4000 | 182.97 [ 0.7250 | 0.6109 | 0.3790 | 0.3041 | 1.3265 | 1.1178 | 0.6934 | 0.5565 | 0.1596 | 0.1345 | 0.0834 | 0.0669
132|575 | 5000 | 181.04 | 0.7345 | 0.6129 | 0.3166 | 0.2290 | 1.3298 | 1.1095 | 0.5732 | 0.4146 | 0.1599 | 0.1335 | 0.0689 | 0.0499
133|575 | 6000 | 179.45] 0.7439 | 0.6151 | 0.2532 | 0.1539 | 1.3349 | 1.1039 | 0.4543 | 0.2761 | 0.1606 | 0.1328 | 0.0546 | 0.0332
134 | 575 8000 | 176.91] 0.7590 | 0.6177 | 0.1206 | 0.0003 | 1.3428 | 1.0927 | 0.2134 | 0.0005 | 0.1615 | 0.1314 | 0.0257 | 0.0001
135 | 575 | 10000 | 174.91 ] 0.7712 | 0.6190 | 0.0172 | 0.1562 | 1.3489 | 1.0827 | 0.0301 | 0.2732 | 0.1622 | 0.1302 | 0.0036 | 0.0329
s 102.50 | 100.34 | 70.90 | 67.59 | 176.35 | 171.04 | 122.45 | 115.80 | 21.21 | 2057 | 14.73 | 13.93

Average (Overall) 0.7593 | 0.7433 | 0.5252 | 0.5007 | 1.3063 | 1.2670 | 0.9070 | 0.8578 | 0.1571 | 0.1524 | 0.1091 | 0.1032
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Table C-3 Oxygen [62]

AD% AD (J/mol.K) AD/R

P T P Sew This This This
no. | (x &Pa) | wmox) | L&K | P&R | Soave L&K P&R Soave L&K | P&R | Soave

work work work
1 280 | 200 [197.50 | 0.6690 | 0.6728 | 0.6655 | 0.6598 | 1.3212 | 1.3289 | 1.3144 | 1.3031 | 0.1589 | 0.1598 | 0.1581 | 0.1567
2 280 | 400 [ 191.69 | 0.6897 | 0.6988 | 0.6836 | 0.6743 | 1.3220 | 1.3395 | 1.3103 | 1.2926 | 0.1590 | 0.1611 | 0.1576 | 0.1555
3 280 | 600 |[188.27]0.7034 | 0.7180 | 0.6945 | 0.6824 | 1.3242 | 1.3517 | 1.3074 | 1.2848 | 0.1593 | 0.1626 | 0.1573 | 0.1545
4 280 | 800 | 185.82]0.7138 | 0.7340 | 0.7020 | 0.6877 | 1.3264 | 1.3640 | 1.3045 | 1.2779 | 0.1595 | 0.1641 | 0.1569 | 0.1537
5 280 | 1000 | 183.920.7235| 0.7495 | 0.7087 | 0.6925 | 1.3307 | 1.3785 | 1.3035 | 1.2736 | 0.1601 | 0.1658 | 0.1568 | 0.1532
6 280 | 1500 | 180.42 | 0.7397 | 0.7807 | 0.7170 | 0.6973 | 1.3345 | 1.4086 | 1.2937 | 1.2581 | 0.1605 | 0.1694 | 0.1556 | 0.1513
7 280 | 2000 [ 177.91] 0.7520 | 0.8089 | 0.7211 | 0.6994 | 1.3379 | 1.4392 | 1.2828 | 1.2443 | 0.1609 | 0.1731 | 0.1543 | 0.1497
8 280 | 3000 [ 174.290.7715 | 0.8625 | 0.7224 | 0.7007 | 1.3447 | 1.5032 | 1.2590 | 1.2212 | 0.1617 | 0.1808 | 0.1514 | 0.1469
9 280 | 6000 | 167.78 | 0.8120 | 1.0231 | 0.6965 | 0.6999 | 1.3623 | 1.7165 | 1.1686 | 1.1742 | 0.1639 | 0.2065 | 0.1406 | 0.1412
10 | 280 | 8000 | 164.89]0.8297 | 1.1352 | 0.6604 | 0.6977 | 1.3681 | 1.8719 | 1.0889 | 1.1504 | 0.1645 | 0.2251 | 0.1310 | 0.1384
11 | 280 | 10000 | 162.55 | 0.8415 | 1.2519 | 0.6114 | 0.6930 | 1.3678 | 2.0349 | 0.9938 | 1.1265 | 0.1645 | 0.2448 | 0.1195 | 0.1355
12 1300 | 200 | 199.53]0.6621 | 0.6648 | 0.6576 | 0.6501 | 1.3211 | 1.3266 | 1.3121 | 1.2971 | 0.1589 | 0.1596 | 0.1578 | 0.1560
13 | 300 | 400 |193.73]0.6830|0.6897 | 0.6747 | 0.6617 | 1.3231 | 1.3361 | 1.3070 | 1.2820 | 0.1591 | 0.1607 | 0.1572 | 0.1542
14 1300| 600 | 190.31]0.6970 | 0.7079 | 0.6848 | 0.6671 | 1.3265 | 1.3472 | 1.3032 | 1.2696 | 0.1595 | 0.1620 | 0.1567 | 0.1527
15 | 300 | 800 | 187.88]0.7062 | 0.7213 | 0.6899 | 0.6680 | 1.3267 | 1.3552 | 1.2961 | 1.2550 | 0.1596 | 0.1630 | 0.1559 | 0.1509
16 | 300 | 1000 | 185.98 | 0.7147 | 0.7342 | 0.6942 | 0.6684 | 1.3291 | 1.3656 | 1.2912 | 1.2431 | 0.1599 | 0.1642 | 0.1553 | 0.1495
17 | 300 | 1500 | 182.51]0.7305| 0.7616 | 0.6994 | 0.6648 | 1.3332 | 1.3899 | 1.2765 | 1.2133 | 0.1604 | 0.1672 | 0.1535 | 0.1459
18 | 300 | 2000 | 180.01 | 0.7446 | 0.7878 | 0.7024 | 0.6603 | 1.3404 | 1.4181 | 1.2643 | 1.1885 | 0.1612 | 0.1706 | 0.1521 | 0.1430
19 | 300 | 3000 | 176.43]0.7629 | 0.8321 | 0.6971 | 0.6429 | 1.3461 | 1.4682 | 1.2299 | 1.1342 | 0.1619 | 0.1766 | 0.1479 | 0.1364
20 | 300 | 6000 | 170.04 1 0.8040 | 0.9644 | 0.6576 | 0.5848 | 1.3671 | 1.6400 | 1.1181 | 0.9944 |0.1644 | 0.1973 | 0.1345 | 0.1196
21 | 300 | 8000 | 167.2410.8227 | 1.0543 | 0.6150 | 0.5413 | 1.3759 | 1.7633 | 1.0285 | 0.9054 | 0.1655 | 0.2121 | 0.1237 | 0.1089
22 | 300 | 10000 | 164.99 |1 0.8362 | 1.1464 | 0.5620 | 0.4943 | 1.3797 | 1.8915 | 0.9272 | 0.8155 | 0.1660 | 0.2275 | 0.1115 | 0.0981
23 | 320 | 200 |201.43]0.6575 | 0.6593 | 0.6521 | 0.6434 | 1.3244 | 1.3281 | 1.3135 | 1.2961 | 0.1593 | 0.1597 | 0.1580 | 0.1559
24 | 320| 400 |195.64]0.6778 | 0.6826 | 0.6675 | 0.6523 | 1.3259 | 1.3353 | 1.3059 | 1.2761 | 0.1595 | 0.1606 | 0.1571 | 0.1535
25 | 320 | 600 |192.23]10.6896 | 0.6975 | 0.6745 | 0.6533 | 1.3257 | 1.3409 | 1.2965 | 1.2558 | 0.1594 | 0.1613 | 0.1559 | 0.1510
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26 1320 | 800 ]189.80]0.7000 | 0.7112 | 0.6798 | 0.6531 | 1.3287 | 1.3498 | 1.2904 | 1.2396 | 0.1598 | 0.1624 | 0.1552 | 0.1491
27 1320 | 1000 |187.91]0.7081 | 0.7226 | 0.6828 | 0.6508 | 1.3307 | 1.3578 | 1.2831 | 1.2230 | 0.1601 | 0.1633 | 0.1543 | 0.1471
28 | 320 | 1500 |184.45]0.7249 | 0.7480 | 0.6864 | 0.6423 | 1.3370 | 1.3796 | 1.2660 | 1.1847 | 0.1608 | 0.1659 | 0.1523 | 0.1425
29 1320 ] 2000 | 181.97]0.7365 | 0.7688 | 0.6844 | 0.6293 | 1.3403 | 1.3989 | 1.2454 | 1.1451 | 0.1612 | 0.1683 | 0.1498 | 0.1377
30 ] 320 | 3000 | 178.42]0.7557 | 0.8075 | 0.6751 | 0.6002 | 1.3482 | 1.4408 | 1.2044 | 1.0709 ] 0.1622 | 0.1733 | 0.1449 | 0.1288
31 | 320 | 6000 | 172.13]0.7958 | 0.9166 | 0.6214 | 0.5010 | 1.3699 | 1.5778 | 1.0696 | 0.8624 | 0.1648 | 0.1898 | 0.1286 | 0.1037
32 1320 | 8000 |169.39]0.8151 | 0.9896 | 0.5718 | 0.4295 | 1.3807 | 1.6763 | 0.9685 | 0.7275 | 0.1661 | 0.2016 | 0.1165 | 0.0875
33 | 320 | 10000 | 167.20 | 0.8294 | 1.0630 | 0.5128 | 0.3535| 1.3868 | 1.7774 | 0.8575 | 0.5911 | 0.1668 | 0.2138 | 0.1031 | 0.0711
34 1340 200 |203.23]0.6520 | 0.6530 | 0.6457 | 0.6364 | 1.3250 | 1.3271 | 1.3123 | 1.2934 | 0.1594 | 0.1596 | 0.1578 | 0.1556
35 ]340 | 400 |197.4410.6726 | 0.6758 | 0.6606 | 0.6441 | 1.3280 | 1.3343 | 1.3043 | 1.2716 ] 0.1597 | 0.1605 | 0.1569 | 0.1530
36 | 340 | 600 | 194.04]0.6850 | 0.6905 | 0.6672 | 0.6440 | 1.3292 | 1.3398 | 1.2947 | 1.2496 | 0.1599 | 0.1611 | 0.1557 | 0.1503
37 1340| 800 |191.61]0.6944 | 0.7022 | 0.6706 | 0.6412 | 1.3306 | 1.3454 | 1.2850 | 1.2286 | 0.1600 | 0.1618 | 0.1546 | 0.1478
38 | 340 | 1000 |189.73]0.7032 | 0.7133 [ 0.6733 | 0.6379 | 1.3341 | 1.3534 | 1.2775 | 1.2103 | 0.1605 | 0.1628 | 0.1537 | 0.1456
39 | 340 | 1500 | 186.28 |0.7174 | 0.7339 | 0.6721 | 0.6227 | 1.3364 | 1.3670 | 1.2519 | 1.1599 | 0.1607 | 0.1644 | 0.1506 | 0.1395
40 ]340 | 2000 | 183.81]0.7302 | 0.7533 | 0.6688 | 0.6064 | 1.3421 | 1.3846 | 1.2294 | 1.1146 ] 0.1614 | 0.1665 | 0.1479 | 0.1341
41 | 340 | 3000 | 180.29 ]| 0.7481 | 0.7856 | 0.6538 | 0.5674 | 1.3488 | 1.4164 | 1.1787 | 1.0229 | 0.1622 | 0.1704 | 0.1418 | 0.1230
42 1340 | 6000 | 174.0710.7879 | 0.8764 | 0.5867 | 0.4395| 1.3715 | 1.5254 | 1.0213 | 0.7651 ] 0.1650 | 0.1835 | 0.1228 | 0.0920
43 | 340 | 8000 | 171.38 ] 0.8062 | 0.9345 | 0.5283 | 0.3472 | 1.3817 | 1.6015 | 0.9053 | 0.5950 | 0.1662 | 0.1926 | 0.1089 | 0.0716
44 ]340 110000 | 169.24 ] 0.8213 | 0.9936 | 0.4629 | 0.2518 | 1.3900 | 1.6816 | 0.7834 | 0.4261 | 0.1672 | 0.2023 | 0.0942 | 0.0513
45 1360 | 200 |204.93]0.6472|0.6476 | 0.6401 | 0.6307 | 1.3264 | 1.3272 | 1.3119 | 1.2924 ]0.1595 | 0.1596 | 0.1578 | 0.1555
46 | 360 | 400 ]199.14]0.6679 | 0.6696 | 0.6542 | 0.6372 | 1.3300 | 1.3335 | 1.3027 | 1.2690 | 0.1600 | 0.1604 | 0.1567 | 0.1526
47 1360 | 600 |195.74]0.6804 | 0.6837 | 0.6600 | 0.6361 | 1.3319 | 1.3383 | 1.2919 | 1.2452 ] 0.1602 | 0.1610 | 0.1554 | 0.1498
48 | 360 | 800 |]193.33]0.6899 | 0.6947 | 0.6626 | 0.6323 | 1.3338 | 1.3431 | 1.2810 | 1.2224 | 0.1604 | 0.1615 | 0.1541 | 0.1470
49 1360 | 1000 |191.4410.6972 | 0.7036 | 0.6629 | 0.6264 | 1.3347 | 1.3470 | 1.2691 | 1.1991 [ 0.1605 | 0.1620 | 0.1526 | 0.1442
50 360 | 1500 | 188.00)0.7129 | 0.7236 | 0.6608 | 0.6096 | 1.3403 | 1.3603 | 1.2424 | 1.1460 | 0.1612 | 0.1636 | 0.1494 | 0.137/8
51 | 360 | 2000 | 185.55]0.7237 | 0.7389 | 0.6534 | 0.5883 | 1.3428 | 1.3710 | 1.2123 | 1.0917 | 0.1615 | 0.1649 | 0.1458 | 0.1313
52 1360 | 3000 | 182.04]0.7415 | 0.7665 | 0.6335 | 0.5428 | 1.3498 | 1.3954 | 1.1533 | 0.9881 | 0.1623 | 0.1678 | 0.1387 | 0.1189
53 | 360 | 6000 |175.89]0.7794 | 0.8403 | 0.5514 | 0.3934 | 1.3708 | 1.4779 | 0.9699 | 0.6920 | 0.1649 | 0.1778 | 0.1167 | 0.0832
54 1360 | 8000 |173.24]10.7978 | 0.8872 | 0.4849 | 0.2876 | 1.3821 | 1.5370 | 0.8400 | 0.4982 | 0.1662 | 0.1849 | 0.1010 | 0.0599
55 ] 360 ] 10000 | 171.14]0.8129 | 0.9341 | 0.4117 | 0.1783 | 1.3911 | 1.5985 | 0.7046 | 0.3052 ] 0.1673 | 0.1923 | 0.0847 | 0.0367

C-13




56 |380| 200 |206.55]0.6440 | 0.6437 | 0.6360 | 0.6267 | 1.3301 | 1.3296 | 1.3137 | 1.2945 | 0.1600 | 0.1599 | 0.1580 | 0.1557
57 1380 400 |200.76]0.6643 | 0.6648 | 0.6488 | 0.6322 | 1.3336 | 1.3346 | 1.3026 | 1.2693 | 0.1604 | 0.1605 | 0.1567 | 0.1527
58 1380 | 600 ]197.37]0.6749 | 0.6763 | 0.6518 | 0.6285 | 1.3321 | 1.3347 | 1.2866 | 1.2405 | 0.1602 | 0.1605 | 0.1547 | 0.1492
59 | 380 800 |194.95]0.6842 | 0.6864 | 0.6534 | 0.6237 | 1.3340 | 1.3382 | 1.2738 | 1.2159 | 0.1604 | 0.1610 | 0.1532 | 0.1463
60 | 380 | 1000 | 193.07 ] 0.6930 | 0.6961 | 0.6543 | 0.6185| 1.3381 | 1.3440 | 1.2632 | 1.1942 | 0.1609 | 0.1617 | 0.1519 | 0.1436
61 | 380 | 1500 | 189.64 ] 0.7075| 0.7130 | 0.6486 | 0.5985| 1.3418 | 1.3522 | 1.2301 | 1.1350 | 0.1614 | 0.1626 | 0.1480 | 0.1365
62 | 380 | 2000 |187.19]0.7172 | 0.7253 | 0.6377 | 0.5741 | 1.3426 | 1.3578 | 1.1938 | 1.0747 | 0.1615 | 0.1633 | 0.1436 | 0.1293
63 | 380 | 3000 | 183.70 ] 0.7363 | 0.7503 | 0.6145 | 0.5256 | 1.3525 | 1.3783 | 1.1289 | 0.9655 | 0.1627 | 0.1658 | 0.1358 | 0.1161
64 | 380 | 6000 |177.60]0.7714 | 0.8081 | 0.5159 | 0.3601 | 1.3700 | 1.4352 | 0.9162 | 0.6396 | 0.1648 | 0.1726 | 0.1102 | 0.0769
65 | 380 | 8000 | 174.98 ]| 0.7891 | 0.8447 | 0.4399 | 0.2444 | 1.3809 | 1.4780 | 0.7697 | 0.4277 | 0.1661 | 0.1778 | 0.0926 | 0.0514
66 | 380 ] 10000 | 172.91 | 0.8034 | 0.8803 | 0.3574 | 0.1251 | 1.3891 | 1.5222 | 0.6180 | 0.2163 | 0.1671 | 0.1831 | 0.0743 | 0.0260
67 | 400 | 200 |208.09]0.6403 | 0.6395 | 0.6314 | 0.6227 | 1.3324 | 1.3307 | 1.3140 | 1.2958 | 0.1603 | 0.1601 | 0.1580 | 0.1559
68 | 400 | 400 ]202.31]0.6600 | 0.6593 | 0.6427 | 0.6272 | 1.3352 | 1.3339 | 1.3003 | 1.2689 | 0.1606 | 0.1604 | 0.1564 | 0.1526
69 1400 ]| 600 |198.92]0.6718 | 0.6713 | 0.6460 | 0.6242 | 1.3364 | 1.3354 | 1.2849 | 1.2416 | 0.1607 | 0.1606 | 0.1545 | 0.1493
70 1400 | 800 ]196.50)0.6807 | 0.6804 | 0.6461 | 0.6185| 1.3376 | 1.3370 | 1.2696 | 1.2153 | 0.1609 | 0.1608 | 0.1527 | 0.1462
71 1400 ] 1000 | 194.63]0.6874 | 0.6873 | 0.6439 | 0.6107 | 1.3379 | 1.3378 | 1.2532 | 1.1886 | 0.1609 | 0.1609 | 0.1507 | 0.1430
72 1400 | 1500 ]191.20]0.7017 | 0.7024 | 0.6356 | 0.5893 | 1.3417 | 1.3430 | 1.2154 | 1.1267 | 0.1614 | 0.1615 | 0.1462 | 0.1355
73 1400 | 2000 | 188.76]0.7130 | 0.7145 | 0.6238 | 0.5651 | 1.3458 | 1.3488 | 1.1776 | 1.0667 | 0.1619 | 0.1622 | 0.1416 | 0.1283
74 1400 ] 3000 |185.28]0.7301 | 0.7340 | 0.5938 | 0.5120 | 1.3527 | 1.3599 | 1.1001 | 0.9487 | 0.1627 | 0.1636 | 0.1323 | 0.1141
75 1400 | 6000 |179.22]10.7630 | 0.7778 | 0.4784 | 0.3360 | 1.3675 | 1.3939 | 0.8573 | 0.6022 | 0.1645 | 0.1677 | 0.1031 | 0.0724
76 |1 400 | 8000 |176.63]0.7804 | 0.8054 | 0.3925 | 0.2142 | 1.3785 | 1.4226 | 0.6933 | 0.3784 | 0.1658 | 0.1711 | 0.0834 | 0.0455
77 1400 | 10000 |174.58]0.7959 | 0.8334 | 0.3020 | 0.0904 | 1.3896 | 1.4549 | 0.5273 | 0.1578 | 0.1671 | 0.1750 | 0.0634 | 0.0190
78 1420 200 |209.57]0.6369 | 0.6355 | 0.6271 | 0.6192 | 1.3346 | 1.3318 | 1.3141 | 1.2977 ] 0.1605 | 0.1602 | 0.1581 | 0.1561
79 1420 | 400 ]203.79]0.6558 | 0.6540 | 0.6366 | 0.6228 | 1.3364 | 1.3328 | 1.2973 | 1.2691 | 0.1607 | 0.1603 | 0.1560 | 0.1526
80 | 420 | 600 |200.40)0.6670 | 0.6647 | 0.6381 | 0.6189 | 1.3365 | 1.3321 | 1.2788 | 1.2402 | 0.1608 | 0.1602 | 0.1538 | 0.1492
81 | 420 800 |197.99]0.6752 | 0.6725 | 0.6366 | 0.6123 | 1.3367 | 1.3316 | 1.2603 | 1.2122 | 0.1608 | 0.1602 | 0.1516 | 0.1458
82 420 | 1000 ]196.11)0.6829 | 0.6799 | 0.6344 | 0.6053 | 1.3392 | 1.3333 | 1.2440 | 1.1870 | 0.1611 | 0.1604 | 0.1496 | 0.1428
83 | 420 | 1500 | 192.69 | 0.6964 | 0.6926 | 0.6227 | 0.5825 | 1.3420 | 1.3345 | 1.2000 | 1.1224 ] 0.1614 | 0.1605 | 0.1443 | 0.1350
84 |420| 2000 | 190.26 | 0.7070 | 0.7024 | 0.6076 | 0.5570 | 1.3451 | 1.3363 | 1.1560 | 1.0597 | 0.1618 | 0.1607 | 0.1390 | 0.1275
85 | 420 ] 3000 | 186.79]0.7227 | 0.7171 | 0.5709 | 0.5012 | 1.3500 | 1.3395 | 1.0663 | 0.9361 | 0.1624 | 0.1611 | 0.1283 | 0.1126
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86 | 420 | 6000 | 180.76 | 0.7570 | 0.7513 | 0.4409 | 0.3220 | 1.3683 | 1.3580 | 0.7970 | 0.5820 | 0.1646 | 0.1633 | 0.0959 | 0.0700
87 | 420 | 8000 | 178.19]10.7734 | 0.7701 | 0.3437 | 0.1961 | 1.3781 | 1.3723 | 0.6124 | 0.3495 | 0.1658 | 0.1651 | 0.0737 | 0.0420
88 | 420 | 10000 | 176.17 | 0.7859 | 0.7869 | 0.2400 | 0.0661 | 1.3845 | 1.3864 | 0.4228 | 0.1165 | 0.1665 | 0.1667 | 0.0508 | 0.0140
89 | 440| 200 |210.99]0.6322 | 0.6303 | 0.6214 | 0.6147 | 1.3339 | 1.3299 | 1.3111 | 1.2970 | 0.1604 | 0.1600 | 0.1577 | 0.1560
90 | 440| 400 |205.20]0.6518 | 0.6489 | 0.6305 | 0.6190 | 1.3376 | 1.3316 | 1.2938 | 1.2701 | 0.1609 | 0.1602 | 0.1556 | 0.1528
91 |440| 600 |201.81]0.6637 | 0.6598 | 0.6317 | 0.6158 | 1.3395 | 1.3316 | 1.2748 | 1.2428 | 0.1611 | 0.1602 | 0.1533 | 0.1495
92 | 440 | 800 |]199.41]0.6711 | 0.6662 | 0.6282 | 0.6084 | 1.3383 | 1.3286 | 1.2527 | 1.2132 | 0.1610 | 0.1598 | 0.1507 | 0.1459
93 | 440 | 1000 | 197.54]10.6780 | 0.6722 | 0.6241 | 0.6006 | 1.3393 | 1.3278 | 1.2327 | 1.1864 | 0.1611 | 0.1597 | 0.1483 | 0.1427
94 | 440 | 1500 | 194.12]0.6921 | 0.6838 | 0.6101 | 0.5782 | 1.3435 | 1.3275 | 1.1844 | 1.1224 |1 0.1616 | 0.1597 | 0.1425 | 0.1350
95 | 440 | 2000 | 191.69]0.7015 | 0.6910 | 0.5910 | 0.5515| 1.3448 | 1.3245 | 1.1329 | 1.0571 | 0.1618 | 0.1593 | 0.1363 | 0.1272
96 | 440 | 3000 | 188.2410.7168 | 0.7019 | 0.5480 | 0.4948 | 1.3492 | 1.3213 | 1.0315 | 0.9314 | 0.1623 | 0.1589 | 0.1241 | 0.1120
97 | 440 | 6000 | 182.23]10.7495 | 0.7243 | 0.3992 | 0.3128 | 1.3658 | 1.3198 | 0.7274 | 0.5701 | 0.1643 | 0.1587 | 0.0875 | 0.0686
98 | 440 | 8000 | 179.68 | 0.7647 | 0.7347 | 0.2893 | 0.1849 | 1.3741 | 1.3202 | 0.5199 | 0.3322 | 0.1653 | 0.1588 | 0.0625 | 0.0400
99 | 440 | 10000 | 177.68 | 0.7777 | 0.7445 | 0.1748 | 0.0544 | 1.3819 | 1.3228 | 0.3106 | 0.0967 | 0.1662 | 0.1591 | 0.0374 | 0.0116
> 71.638 | 75.348 | 60.033 | 54.205 | 133.358 | 139.684 | 112.715 | 102.219 | 16.040 | 16.801 | 13.557 | 12.295
Average (Overall) 0.7236 | 0.7611 | 0.6064 | 0.5475 | 1.3470 | 1.4109 | 1.1385 | 1.0325 | 0.1620 | 0.1697 | 0.1369 | 0.1242
Table C-4 Nitrogen [28]
(1)
pe. | T p Steun AD% — AD (J/mol.K) — AD/R —
no. | &Pa) | @moxy | L&K | P&R | Soave L&K P&R Soave L&K | P&R | Soave

work work work
1 200 100 |179.94]0.5444 | 0.4800 | 0.4772 | 0.4743 | 0.9796 | 0.8636 | 0.8587 | 0.8535 | 0.1178 | 0.1039 | 0.1033 | 0.1027
2 220 100 | 182.73]10.5329 | 0.4676 | 0.4650 | 0.4590 | 0.9737 | 0.8545 | 0.8498 | 0.8387 | 0.1171 | 0.1028 | 0.1022 | 0.1009
3 240 100 | 185.27]0.5250 | 0.4593 | 0.4568 | 0.4489 | 0.9726 | 0.8510 | 0.8463 | 0.8317 | 0.1170 | 0.1024 | 0.1018 | 0.1000
4 260 | 100 | 187.60 | 0.5206 | 0.4548 | 0.4522 | 0.4434 | 0.9766 | 0.8532 | 0.8483 | 0.8318 | 0.1175 | 0.1026 | 0.1020 | 0.1000
5 280 | 100 | 189.760.5148 | 0.4490 | 0.4462 | 0.4372 | 0.9769 | 0.8520 | 0.8468 | 0.8297 | 0.1175 | 0.1025 | 0.1018 | 0.0998
6 300 | 100 | 191.77]0.5100 | 0.4442 | 0.4412 | 0.4326 | 0.9781 | 0.8518 | 0.8461 | 0.8296 | 0.1176 | 0.1025 | 0.1018 | 0.0998
7 320 | 100 | 193.65]0.5061 | 0.4402 | 0.4369 | 0.4293 | 0.9800 | 0.8525 | 0.8460 | 0.8313 | 0.1179 | 0.1025 | 0.1018 | 0.1000
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8 340 | 100 |195.42]0.5009 | 0.4350 | 0.4312 | 0.4250 | 0.9788 | 0.8502 | 0.8426 | 0.8305 | 0.1177 | 0.1023 | 0.1014 | 0.0999
9 360 | 100 |197.09]0.4962 | 0.4303 | 0.4258 | 0.4214 | 0.9779 | 0.8481 | 0.8393 | 0.8306 | 0.1176 | 0.1020 | 0.1009 | 0.0999
10 | 380| 100 | 198.67]0.4925 |0.4265|0.4213 |0.4191] 0.9784 | 0.8474 | 0.8370 | 0.8326 | 0.1177 | 0.1019 | 0.1007 | 0.1001
11 | 400 | 100 |200.17]0.4895 | 0.4234 | 0.4173 | 0.4175] 0.9799 | 0.8476 | 0.8353 | 0.8358 [ 0.1179 | 0.1020 | 0.1005 | 0.1005
12 1200| 200 |174.13]0.5611 | 0.5014 | 0.4920 | 0.4887 | 0.9770 | 0.8731 | 0.8568 | 0.8509 | 0.1175 | 0.1050 | 0.1030 | 0.1023
13 | 220 200 | 176.92]0.5550 | 0.4926 | 0.4836 | 0.4738 ] 0.9819 | 0.8715 | 0.8556 | 0.8383 | 0.1181 | 0.1048 | 0.1029 | 0.1008
14 1240 200 |179.47]0.5452 | 0.4811 | 0.4723 | 0.4586 | 0.9785 | 0.8633 | 0.8476 | 0.8230 | 0.1177 | 0.1038 | 0.1019 | 0.0990
15 |260| 200 |181.81]0.5380 | 0.4727 | 0.4638 | 0.4482 | 0.9782 | 0.8593 | 0.8433 | 0.8149 | 0.1177 | 0.1034 | 0.1014 | 0.0980
16 | 280 | 200 |183.98|0.5287 | 0.4625 | 0.4534 | 0.4373 ] 0.9727 | 0.8508 | 0.8341 | 0.8045 [ 0.1170 | 0.1023 | 0.1003 | 0.0968
17 | 300| 200 | 185.99]0.5254 | 0.4584 | 0.4488 | 0.4336 ] 0.9772 | 0.8526 | 0.8348 | 0.8064 | 0.1175 | 0.1026 | 0.1004 | 0.0970
18 | 320 200 |187.87|0.5226 | 0.4549 | 0.4446 | 0.4312] 0.9817 | 0.8547 | 0.8353 | 0.8100 [ 0.1181 | 0.1028 | 0.1005 | 0.0974
19 | 340| 200 | 189.64]0.5181 | 0.4499 | 0.4386 | 0.4279] 0.9826 | 0.8532 | 0.8319 | 0.8114 | 0.1182 | 0.1026 | 0.1001 | 0.0976
20 |360] 200 ]191.31)0.5140 | 0.4452 | 0.4327 | 0.4254] 0.9834 | 0.8516 | 0.8277 | 0.8138 | 0.1183 | 0.1024 | 0.0996 | 0.0979
21 |380] 200 |192.890.5108 | 0.4413 | 0.4272 | 0.4242] 0.9853 | 0.8512 | 0.8241 | 0.8182 | 0.1185 | 0.1024 | 0.0991 | 0.0984
22 |400] 200 ]194.39]0.5082 | 0.4379 | 0.4220 | 0.4238 | 0.9879 | 0.8513 | 0.8203 | 0.8238 | 0.1188 | 0.1024 | 0.0987 | 0.0991
23 | 200 ] 400 | 168.27|0.5789 | 0.5318 | 0.5081 | 0.5061 | 0.9741 | 0.8948 | 0.8549 | 0.8516 | 0.1172 | 0.1076 | 0.1028 | 0.1024
24 1220| 400 ]171.08)0.5734 | 0.5193 | 0.4967 | 0.4813 | 0.9810 | 0.8884 | 0.8498 | 0.8234 | 0.1180 | 0.1069 | 0.1022 | 0.0990
25 | 240 ] 400 | 173.64]0.5662 | 0.5073 | 0.4853 | 0.4619 | 0.9831 | 0.8809 | 0.8427 | 0.8020 | 0.1182 | 0.1060 | 0.1014 | 0.0965
26 | 260 | 400 |175.99]0.5592 | 0.4969 | 0.4749 | 0.4474] 0.9841 | 0.8745 | 0.8358 | 0.7873 | 0.1184 | 0.1052 | 0.1005 | 0.0947
27 |280] 400 ]178.17)0.5485 | 0.4835 | 0.4610 | 0.4324| 0.9773 | 0.8615 | 0.8214 | 0.7705 | 0.1175 | 0.1036 | 0.0988 | 0.0927
28 |300] 400 |180.19]0.5429 | 0.4758 | 0.4523 | 0.4251 ]| 0.9783 | 0.8572 | 0.8150 | 0.7659 | 0.1177 | 0.1031 | 0.0980 | 0.0921
29 |320] 400 |182.08)0.5371 | 0.4679 | 0.4431 | 0.4193 | 0.9780 | 0.8520 | 0.8068 | 0.7634 | 0.1176 | 0.1025 | 0.0970 | 0.0918
30 | 340 ] 400 |183.85]0.5347 | 0.4636 | 0.4368 | 0.4182 ]| 0.9831 | 0.8523 | 0.8031 | 0.7689 | 0.1182 | 0.1025 | 0.0966 | 0.0925
31 |360] 400 |185.53]0.5267 | 0.4537 | 0.4245 | 0.4127 ]| 0.9772 | 0.8417 | 0.7875 | 0.7656 | 0.1175| 0.1012 | 0.0947 | 0.0921
32 |380] 400 ]187.11)0.5248 | 0.4498 | 0.4175|0.4139 | 0.9819 | 0.8416 | 0.7811 | 0.7745 | 0.1181 | 0.1012 | 0.0940 | 0.0932
33 |400] 400 | 188.61]0.5232 | 0.4462 | 0.4100 | 0.4160 | 0.9868 | 0.8416 | 0.7733 | 0.7846 | 0.1187 | 0.1012 | 0.0930 | 0.0944
34 |1200] 600 |164.79]0.5961 | 0.5632 | 0.5243 | 0.5255 | 0.9823 | 0.9281 | 0.8639 | 0.8660 | 0.1182 | 0.1116 | 0.1039 | 0.1042
35 | 220 ]| 600 | 167.63]0.5856 | 0.5412 | 0.5042 | 0.4847 ] 0.9816 | 0.9071 | 0.8452 | 0.8125 | 0.1181 | 0.1091 | 0.1017 | 0.0977
36 |240] 600 |]170.20)0.5813 | 0.5291 | 0.4931 | 0.4612 ] 0.9894 | 0.9005 | 0.8393 | 0.7850 | 0.1190 | 0.1083 | 0.1009 | 0.0944
37 1260] 600 |172.57]0.5690 | 0.5109 | 0.4751 | 0.4368 ] 0.9819 | 0.8817 | 0.8199 | 0.7538 | 0.1181 | 0.1061 | 0.0986 | 0.0907
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38 |280] 600 |174.75]0.5629 | 0.5003 | 0.4638 | 0.4237 | 0.9836 | 0.8742 | 0.8105 | 0.7404 | 0.1183 | 0.1052 | 0.0975 | 0.0891
39 |300] 600 |176.78]0.5551 | 0.4886 | 0.4508 | 0.4126 | 0.9813 | 0.8638 | 0.7970 | 0.7294 | 0.1180 | 0.1039 | 0.0959 | 0.0877
40 1320 600 |178.67]0.5520 | 0.4820 | 0.4422 | 0.4089 | 0.9862 | 0.8613 | 0.7900 | 0.7306 | 0.1186 | 0.1036 | 0.0950 | 0.0879
41 |[340| 600 |180.45]0.5461 | 0.4729 | 0.4301 | 0.4046 | 0.9854 | 0.8533 | 0.7762 | 0.7301 | 0.1185 | 0.1026 | 0.0934 | 0.0878
42 1360 600 |182.13]0.5397 | 0.4633 | 0.4168 | 0.4013 | 0.9829 | 0.8437 | 0.7591 | 0.7309 | 0.1182 | 0.1015 | 0.0913 | 0.0879
43 1380 600 |183.72]0.5336 | 0.4540 | 0.4027 | 0.3995| 0.9804 | 0.8340 | 0.7399 | 0.7340 | 0.1179 | 0.1003 | 0.0890 | 0.0883
44 [400| 600 |185.22]0.5332 | 0.4502 | 0.3931 | 0.4041 | 0.9876 | 0.8338 | 0.7281 | 0.7485 | 0.1188 | 0.1003 | 0.0876 | 0.0900
45 1200] 800 |162.30]0.6033 | 0.5857 | 0.5306 | 0.5365 | 0.9792 | 0.9506 | 0.8611 | 0.8708 | 0.1178 | 0.1143 | 0.1036 | 0.1047
46 |[220| 800 | 165.15]0.6001 | 0.5663 | 0.5143 | 0.4917 | 0.9911 | 0.9352 | 0.8493 | 0.8121 | 0.1192 | 0.1125 | 0.1022 | 0.0977
47 1240] 800 |167.75]0.5871]0.5421 | 0.4917 |0.4522 | 0.9848 | 0.9094 | 0.8248 | 0.7585 | 0.1185 | 0.1094 | 0.0992 | 0.0912
48 [260| 800 |170.12]0.5813 | 0.5281 | 0.4780 | 0.4297 | 0.9889 | 0.8984 | 0.8132 | 0.7310 | 0.1189 | 0.1081 | 0.0978 | 0.0879
49 1280 800 |172.31]0.5741|0.5144 |0.4636 | 0.4127 | 0.9892 | 0.8864 | 0.7988 | 0.7110 | 0.1190 | 0.1066 | 0.0961 | 0.0855
50 |300] 800 ]174.35]0.5641 | 0.4989 | 0.4463 | 0.3978 | 0.9836 | 0.8698 | 0.7782 | 0.6935 | 0.1183 | 0.1046 | 0.0936 | 0.0834
51 |320] 800 |176.25]0.5581 | 0.4879 | 0.4326 | 0.3906 | 0.9837 | 0.8600 | 0.7625 | 0.6884 | 0.1183 | 0.1034 | 0.0917 | 0.0828
52 |340| 800 ]178.03)0.5544 | 0.4796 | 0.4204 | 0.3885 | 0.9870 | 0.8537 | 0.7485 | 0.6916 | 0.1187 | 0.1027 | 0.0900 | 0.0832
53 | 360| 800 |179.71]0.5497 |0.4703 | 0.4061 | 0.3876 | 0.9879 | 0.8452 | 0.7299 | 0.6965 | 0.1188 | 0.1017 | 0.0878 | 0.0838
54 1380] 800 |181.30)0.5450 | 0.4610 | 0.3905 | 0.3882 | 0.9882 | 0.8358 | 0.7080 | 0.7037 | 0.1189 | 0.1005 | 0.0852 | 0.0846
55 |400] 800 | 182.81|0.5403 | 0.4515|0.3731|0.3897 | 0.9877 | 0.8255 | 0.6821 | 0.7124 | 0.1188 | 0.0993 | 0.0820 | 0.0857
56 | 200 ] 1000 | 160.34 | 0.6124 | 0.6109 | 0.5388 | 0.5507 | 0.9819 | 0.9795 | 0.8639 | 0.8830 | 0.1181 | 0.1178 | 0.1039 | 0.1062
57 220 | 1000 | 163.22 | 0.6047 | 0.5821 | 0.5143 | 0.4896 | 0.9869 | 0.9500 | 0.8395 | 0.7991 | 0.1187 | 0.1143 | 0.1010 | 0.0961
58 | 240 ] 1000 | 165.83 | 0.5950 | 0.5579 | 0.4925 | 0.4460 | 0.9867 | 0.9252 | 0.8166 | 0.7396 | 0.1187 | 0.1113 | 0.0982 | 0.0890
59 |260] 1000 | 168.21)0.5900 | 0.5421 | 0.4773 | 0.4195] 0.9924 | 0.9118 | 0.8028 | 0.7057 | 0.1194 | 0.1097 | 0.0966 | 0.0849
60 | 280 | 1000 | 170.41]0.5818 | 0.5254 | 0.4598 | 0.3985 | 0.9914 | 0.8953 | 0.7835 | 0.6792 | 0.1192 | 0.1077 | 0.0942 | 0.0817
61 |300] 1000 | 172.46 ] 0.5697 | 0.5060 | 0.4383 | 0.3799 | 0.9825 | 0.8726 | 0.7559 | 0.6551 | 0.1182 | 0.1050 | 0.0909 | 0.0788
62 |320] 1000 | 174.36 ] 0.5665 | 0.4963 | 0.4253 | 0.3748 | 0.9878 | 0.8654 | 0.7415 | 0.6536 | 0.1188 | 0.1041 | 0.0892 | 0.0786
63 | 340 ] 1000 | 176.15]0.5594 | 0.4831 | 0.4072 | 0.3694 | 0.9853 | 0.8509 | 0.7173 | 0.6506 | 0.1185 | 0.1023 | 0.0863 | 0.0783
64 |360] 1000 | 177.83]0.5565 | 0.4742 | 0.3921 | 0.3708 | 0.9896 | 0.8433 | 0.6973 | 0.6594 | 0.1190 | 0.1014 | 0.0839 | 0.0793
65 | 380 | 1000 | 179.42 | 0.5532 | 0.4650 | 0.3749 | 0.3738 | 0.9926 | 0.8343 | 0.6727 | 0.6707 | 0.1194 | 0.1004 | 0.0809 | 0.0807
66 |400 | 1000 | 180.94 ] 0.5441 | 0.4498 | 0.3497 | 0.3722 ] 0.9844 | 0.8138 | 0.6328 | 0.6734 | 0.1184 | 0.0979 | 0.0761 | 0.0810
67 |200] 1500 | 156.71]0.6272 | 0.6690 | 0.5509 | 0.5825 ] 0.9828 | 1.0483 | 0.8633 | 0.9128 | 0.1182 | 0.1261 | 0.1038 | 0.1098
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68 | 220 | 1500 | 159.64 ] 0.6247 | 0.6324 | 0.5228 | 0.4957 | 0.9973 | 1.0096 | 0.8347 | 0.7914 | 0.1200 | 0.1214 | 0.1004 | 0.0952
69 |240] 1500 | 162.29 | 0.6150 | 0.5992 | 0.4942 | 0.4327 ] 0.9981 | 0.9724 | 0.8021 | 0.7022 ] 0.1200 | 0.1170 | 0.0965 | 0.0845
70 ]260] 1500 | 164.71) 0.6030 | 0.5697 | 0.4665 | 0.3869 | 0.9932 | 0.9384 | 0.7683 | 0.6374 | 0.1195 | 0.1129 | 0.0924 | 0.0767
71 280 ] 1500 | 166.93 | 0.5956 | 0.5484 | 0.4445 | 0.3591 | 0.9942 | 0.9155 | 0.7420 | 0.5995 | 0.1196 | 0.1101 | 0.0892 | 0.0721
72 ]1300] 1500 | 168.99 ] 0.5870 | 0.5281 | 0.4213 | 0.3397 | 0.9920 | 0.8924 | 0.7120 | 0.5740 | 0.1193 | 0.1073 | 0.0856 | 0.0690
73 320 ] 1500 | 170.91)0.5795 | 0.5101 | 0.3984 | 0.3284 | 0.9904 | 0.8718 | 0.6810 | 0.5613 | 0.1191 | 0.1049 | 0.0819 | 0.0675
74 |340] 1500 | 172.71]0.5722 | 0.4931 | 0.3744 | 0.3228 | 0.9883 | 0.8515 | 0.6465 | 0.5576 | 0.1189 | 0.1024 | 0.0778 | 0.0671
75 |360] 1500 | 174.40 ) 0.5682 | 0.4796 | 0.3515 | 0.3245 | 0.9910 | 0.8364 | 0.6129 | 0.5660 | 0.1192 | 0.1006 | 0.0737 | 0.0681
76 | 380 ] 1500 | 176.00 | 0.5630 | 0.4649 | 0.3247 | 0.3279 | 0.9909 | 0.8182 | 0.5715 | 0.5771 | 0.1192 | 0.0984 | 0.0687 | 0.0694
77 1400] 1500 | 177.52]0.5568 | 0.4491 | 0.2938 | 0.3322 | 0.9885 | 0.7972 | 0.5215 | 0.5898 | 0.1189 | 0.0959 | 0.0627 | 0.0709
78 | 200 ] 2000 | 154.05]0.6420 | 0.7311 | 0.5618 | 0.6194 | 0.9891 | 1.1262 | 0.8655 | 0.9543 | 0.1190 | 0.1355 | 0.1041 | 0.1148
79 1220 ] 2000 | 157.05] 0.6338 | 0.6745 | 0.5195 | 0.4939 | 0.9954 | 1.0593 | 0.8159 | 0.7757 ]0.1197 | 0.1274 | 0.0981 | 0.0933
80 |240 ] 2000 | 159.74]0.6249 | 0.6324 | 0.4852 | 0.4112] 0.9982 | 1.0102 | 0.7751 | 0.6569 | 0.1201 | 0.1215 | 0.0932 | 0.0790
81 |260] 2000 | 162.18 | 0.6187 | 0.6015 | 0.4577 | 0.3584 | 1.0034 | 0.9756 | 0.7423 | 0.5813 | 0.1207 | 0.1173 | 0.0893 | 0.0699
82 280 ] 2000 | 164.43 ] 0.6060 | 0.5694 | 0.4253 | 0.3175] 0.9965 | 0.9362 | 0.6993 | 0.5221 | 0.1199 | 0.1126 | 0.0841 | 0.0628
83 | 300 ] 2000 | 166.50 | 0.6013 | 0.5481 | 0.4008 | 0.2974 | 1.0011 | 0.9126 | 0.6673 | 0.4952 | 0.1204 | 0.1098 | 0.0803 | 0.0596
84 320 ] 2000 | 168.44 ] 0.5893 | 0.5215 | 0.3679 | 0.2797 | 0.9926 | 0.8785 | 0.6197 | 0.4711 | 0.1194 | 0.1057 | 0.0745 | 0.0567
85 | 340 ] 2000 | 170.25]0.5821 | 0.5007 | 0.3378 | 0.2739 | 0.9909 | 0.8525 | 0.5751 | 0.4664 | 0.1192 | 0.1025 | 0.0692 | 0.0561
86 | 360 | 2000 | 171.95]0.5769 | 0.4825 | 0.3070 | 0.2757 | 0.9920 | 0.8296 | 0.5279 | 0.4741 | 0.1193 | 0.0998 | 0.0635 | 0.0570
87 1380 ] 2000 | 173.55]0.5755 | 0.4680 | 0.2764 | 0.2851 | 0.9988 | 0.8123 | 0.4798 | 0.4948 | 0.1201 | 0.0977 | 0.0577 | 0.0595
88 |400 ] 2000 | 175.08 | 0.5667 | 0.4459 | 0.2340 | 0.2897 | 0.9921 | 0.7807 | 0.4098 | 0.5071 | 0.1193 | 0.0939 | 0.0493 | 0.0610
89 ]200] 2500 | 151.93]0.6504 | 0.7903 | 0.5647 | 0.6544 | 0.9881 | 1.2008 | 0.8579 | 0.9942 |]0.1188 | 0.1444 | 0.1032 | 0.1196
90 | 220 ] 2500 | 154.99 | 0.6443 | 0.7206 | 0.5166 | 0.4959 | 0.9987 | 1.1169 | 0.8007 | 0.7686 | 0.1201 | 0.1343 | 0.0963 | 0.0925
91 |240] 2500 | 157.72]0.6370 | 0.6696 | 0.4776 | 0.3934 | 1.0046 | 1.0561 | 0.7532 | 0.6205 | 0.1208 | 0.1270 | 0.0906 | 0.0746
92 1260)] 2500 | 160.19 ] 0.6306 | 0.6310 | 0.4445 | 0.3272 ] 1.0102 | 1.0108 | 0.7121 | 0.5241 | 0.1215 | 0.1216 | 0.0856 | 0.0630
93 | 280 | 2500 | 162.46 | 0.6190 | 0.5939 | 0.4080 | 0.2791 | 1.0057 | 0.9649 | 0.6629 | 0.4535 | 0.1210 | 0.1161 | 0.0797 | 0.0545
94 1300] 2500 | 164.55]0.6121 | 0.5656 | 0.3761 | 0.2522 | 1.0072 | 0.9307 | 0.6189 | 0.4150 | 0.1211 | 0.1119 | 0.0744 | 0.0499
95 |320] 2500 | 166.50 | 0.6017 | 0.5363 | 0.3394 | 0.2340 | 1.0019 | 0.8929 | 0.5650 | 0.3896 | 0.1205 | 0.1074 | 0.0680 | 0.0469
96 ]340 ] 2500 | 168.32 ] 0.5945 | 0.5115 | 0.3032 | 0.2279 | 1.0006 | 0.8609 | 0.5103 | 0.3837 | 0.1204 | 0.1036 | 0.0614 | 0.0461
97 1360] 2500 | 170.03 | 0.5882 | 0.4884 | 0.2644 | 0.2297 ] 1.0001 | 0.8304 | 0.4496 | 0.3905 ] 0.1203 | 0.0999 | 0.0541 | 0.0470
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98 ]380 ] 2500 | 171.65) 0.5789 | 0.4624 | 0.2183 | 0.2334 | 0.9938 | 0.7938 | 0.3748 | 0.4006 | 0.1195 | 0.0955 | 0.0451 | 0.0482
99 1400] 2500 | 173.18]0.5732 | 0.4398 | 0.1702 | 0.2439 | 0.9927 | 0.7616 | 0.2948 | 0.4224 | 0.1194 | 0.0916 | 0.0355 | 0.0508
100 | 200 | 3000 | 150.15] 0.6546 | 0.8493 | 0.5617 | 0.6895] 0.9829 | 1.2753 | 0.8434 | 1.0352 | 0.1182 | 0.1534 | 0.1014 | 0.1245
101 | 220 [ 3000 | 153.27 | 0.6526 | 0.7668 | 0.5102 | 0.4977 | 1.0002 | 1.1752 | 0.7820 | 0.7628 | 0.1203 | 0.1414 | 0.0941 | 0.0917
102 | 240 | 3000 | 156.04 | 0.6474 | 0.7068 | 0.4674 | 0.3751 ] 1.0102 | 1.1030 | 0.7294 | 0.5853 | 0.1215 | 0.1327 | 0.0877 | 0.0704
103 | 260 | 3000 | 158.55 | 0.6349 | 0.6540 | 0.4230 | 0.2890 | 1.0067 | 1.0370 | 0.6706 | 0.4582 | 0.1211 | 0.1247 | 0.0807 | 0.0551
104 | 280 | 3000 | 160.83 | 0.6309 | 0.6183 | 0.3890 | 0.2401 | 1.0147 | 0.9944 | 0.6256 | 0.3861 | 0.1220 | 0.1196 | 0.0753 | 0.0464
105 | 300 | 3000 | 162.94]0.6218 | 0.5827 | 0.3498 | 0.2062 | 1.0132 | 0.9494 | 0.5699 | 0.3360 | 0.1219 | 0.1142 | 0.0686 | 0.0404
106 | 320 | 3000 | 164.91 | 0.6070 | 0.5445 | 0.3031 | 0.1813 ] 1.0010 | 0.8979 | 0.4998 | 0.2991 [ 0.1204 | 0.1080 | 0.0601 | 0.0360
107 | 340 | 3000 | 166.74 ] 0.5998 | 0.5157 | 0.2609 | 0.1751 ] 1.0002 | 0.8599 | 0.4350 | 0.2919 | 0.1203 | 0.1034 | 0.0523 | 0.0351
108 | 360 [ 3000 | 168.46 | 0.5924 | 0.4876 | 0.2142 | 0.1767 ] 0.9980 | 0.8214 | 0.3609 | 0.2977 [ 0.1200 | 0.0988 | 0.0434 | 0.0358
109 | 380 | 3000 | 170.08 | 0.5871 | 0.4619 | 0.1643 | 0.1864 | 0.9985 | 0.7855 | 0.2794 | 0.3170 | 0.1201 | 0.0945 | 0.0336 | 0.0381
110 400 | 3000 | 171.61]0.5845 | 0.4387 | 0.1105 | 0.2028 | 1.0031 | 0.7528 | 0.1896 | 0.3480 | 0.1207 | 0.0905 | 0.0228 | 0.0419
111 ] 220 | 3500 | 151.78 | 0.6621 | 0.8167 | 0.5039 | 0.5026 | 1.0049 | 1.2395 | 0.7648 | 0.7628 | 0.1209 | 0.1491 | 0.0920 | 0.0918
112 1 240 | 3500 | 154.60 | 0.6533 | 0.7411 | 0.4518 | 0.3532 | 1.0100 | 1.1458 | 0.6985 | 0.5460 | 0.1215 | 0.1378 | 0.0840 | 0.0657
113 ] 260 | 3500 | 157.13 ] 0.6477 | 0.6867 | 0.4091 | 0.2597 | 1.0177 | 1.0790 | 0.6428 | 0.4081 [ 0.1224 | 0.1298 | 0.0773 | 0.0491
1141280 | 3500 | 159.44]0.6387 | 0.6395 | 0.3653 | 0.1973 ] 1.0184 | 1.0195 | 0.5824 | 0.3146 | 0.1225 | 0.1226 | 0.0700 | 0.0378
1151300 | 3500 | 161.57 | 0.6276 | 0.5964 | 0.3189 | 0.1565 | 1.0140 | 0.9636 | 0.5152 | 0.2528 | 0.1220 | 0.1159 | 0.0620 | 0.0304
116 | 320 | 3500 | 163.54 | 0.6206 | 0.5614 | 0.2745 | 0.1371 ] 1.0149 | 0.9182 | 0.4489 | 0.2242 | 0.1221 | 0.1104 | 0.0540 | 0.0270
117|340 | 3500 | 165.39 ] 0.6073 | 0.5224 | 0.2201 | 0.1243 | 1.0044 | 0.8640 | 0.3641 | 0.2056 | 0.1208 | 0.1039 | 0.0438 | 0.0247
118 | 360 | 3500 | 167.12 | 0.5987 | 0.4893 | 0.1655 | 0.1258 | 1.0005 | 0.8177 | 0.2767 | 0.2103 | 0.1203 | 0.0983 | 0.0333 | 0.0253
119|380 | 3500 | 168.74]0.5973 | 0.4637 | 0.1117 | 0.1414 | 1.0078 | 0.7824 | 0.1885 | 0.2386 | 0.1212 | 0.0941 | 0.0227 | 0.0287
120 | 400 | 3500 | 170.29 | 0.5861 | 0.4281 | 0.0404 | 0.1519 ] 0.9981 | 0.7290 | 0.0688 | 0.2587 | 0.1200 | 0.0877 | 0.0083 | 0.0311
1211420 | 3500 | 171.75]0.5828 | 0.3997 | 0.0326 | 0.1730 | 1.0010 | 0.6864 | 0.0560 | 0.2970 | 0.1204 | 0.0826 | 0.0067 | 0.0357
122 1220 | 4000 | 150.47 ] 0.6649 | 0.8621 | 0.4896 | 0.5023 | 1.0004 | 1.2971 | 0.7367 | 0.7558 | 0.1203 | 0.1560 | 0.0886 | 0.0909
123 | 240 | 4000 | 153.33 | 0.6596 | 0.7773 | 0.4357 | 0.3324 ] 1.0113 | 1.1919 | 0.6681 | 0.5096 | 0.1216 | 0.1434 | 0.0804 | 0.0613
1241260 | 4000 | 155.89 | 0.6547 | 0.7146 | 0.3888 | 0.2251 | 1.0206 | 1.1140 | 0.6061 | 0.3510 | 0.1228 | 0.1340 | 0.0729 | 0.0422
125|280 | 4000 | 158.22 | 0.6472 | 0.6621 | 0.3416 | 0.1554 | 1.0241 | 1.0476 | 0.5405 | 0.2459 [ 0.1232 | 0.1260 | 0.0650 | 0.0296
126 | 300 | 4000 | 160.37 | 0.6340 | 0.6114 | 0.2880 | 0.1075| 1.0167 | 0.9805 | 0.4619 | 0.1724 |0.1223 | 0.1179 | 0.0556 | 0.0207
1271320 | 4000 | 162.36 | 0.6225 | 0.5673 | 0.2338 | 0.0813 ] 1.0107 | 0.9210 | 0.3795 | 0.1320 [ 0.1216 | 0.1108 | 0.0456 | 0.0159
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128 | 340 | 4000 | 164.21]0.6154 | 0.5302 | 0.1795 | 0.0743 | 1.0106 | 0.8706 | 0.2948 | 0.1219 | 0.1215 | 0.1047 | 0.0355 | 0.0147
129 | 360 [ 4000 | 165.95| 0.6056 | 0.4919 | 0.1169 | 0.0755] 1.0050 | 0.8163 | 0.1941 | 0.1254 [ 0.1209 | 0.0982 | 0.0233 | 0.0151
130 | 380 | 4000 | 167.58 | 0.6021 | 0.4604 | 0.0533 | 0.0911 ] 1.0090 | 0.7715 | 0.0894 | 0.1526 | 0.1214 | 0.0928 | 0.0107 | 0.0184
131 | 400 [ 4000 | 169.13 ] 0.5941 | 0.4242 | 0.0238 | 0.1074 ] 1.0048 | 0.7174 | 0.0402 | 0.1816 | 0.1209 | 0.0863 | 0.0048 | 0.0218
132 1420 | 4000 | 170.60 | 0.5876 | 0.3887 | 0.1104 | 0.1282 | 1.0024 | 0.6630 | 0.1883 | 0.2188 | 0.1206 | 0.0797 | 0.0226 | 0.0263
133 | 220 | 4500 | 149.28 | 0.6742 | 0.9163 | 0.4805 | 0.5100 | 1.0064 | 1.3678 | 0.7173 | 0.7613 | 0.1211 | 0.1645 | 0.0863 | 0.0916
134 ] 240 [ 4500 | 152.19 | 0.6661 | 0.8154 | 0.4191 | 0.3126 | 1.0138 | 1.2409 | 0.6378 | 0.4757 | 0.1219 | 0.1493 | 0.0767 | 0.0572
135260 | 4500 | 154.78 ] 0.6622 | 0.7441 | 0.3683 | 0.1914 | 1.0249 | 1.1518 | 0.5701 | 0.2962 | 0.1233 | 0.1385 | 0.0686 | 0.0356
136 | 280 | 4500 | 157.14 1 0.6499 | 0.6797 | 0.3115 | 0.1079] 1.0213 | 1.0680 | 0.4895 | 0.1695 | 0.1228 | 0.1285 | 0.0589 | 0.0204
137 | 300 | 4500 | 159.30 | 0.6409 | 0.6275 | 0.2572 | 0.0591 | 1.0209 | 0.9996 | 0.4097 | 0.0941 | 0.1228 | 0.1202 | 0.0493 | 0.0113
138|320 | 4500 | 161.30 | 0.6312 | 0.5802 | 0.1992 | 0.0322 | 1.0181 | 0.9359 | 0.3213 | 0.0520 [ 0.1225 | 0.1126 | 0.0386 | 0.0063
139 | 340 | 4500 | 163.16 | 0.6240 | 0.5388 | 0.1390 | 0.0247 | 1.0182 | 0.8792 | 0.2267 | 0.0403 | 0.1225 | 0.1057 | 0.0273 | 0.0048
140 | 360 | 4500 | 164.91 ] 0.6130 | 0.4952 | 0.0683 | 0.0256 | 1.0108 | 0.8167 | 0.1127 | 0.0423 | 0.1216 | 0.0982 | 0.0136 | 0.0051
1411380 [ 4500 | 166.55 | 0.6074 | 0.4578 | 0.0052 | 0.0410 | 1.0116 | 0.7624 | 0.0086 | 0.0683 | 0.1217 | 0.0917 | 0.0010 | 0.0082
142 1400 | 4500 | 168.11 | 0.5966 | 0.4150 | 0.0940 | 0.0572 | 1.0029 | 0.6976 | 0.1580 | 0.0962 | 0.1206 | 0.0839 | 0.0190 | 0.0116
143 1 420 | 4500 | 169.58 | 0.5927 | 0.3782 | 0.1883 | 0.0838 | 1.0052 | 0.6414 | 0.3193 | 0.1420 [ 0.1209 | 0.0771 | 0.0384 | 0.0171
144 1 440 | 4500 | 170.98 | 0.5889 | 0.3400 | 0.2976 | 0.1115] 1.0069 | 0.5814 | 0.5089 | 0.1906 | 0.1211 | 0.0699 | 0.0612 | 0.0229
1451 240 [ 5000 | 151.15] 0.6749 | 0.8569 | 0.4037 | 0.2955| 1.0201 | 1.2953 | 0.6101 | 0.4466 | 0.1227 | 0.1558 | 0.0734 | 0.0537
146 | 260 | 5000 | 153.78 | 0.6653 | 0.7703 | 0.3428 | 0.1535] 1.0231 | 1.1846 | 0.5271 | 0.2361 | 0.1231 | 0.1425 | 0.0634 | 0.0284
1471280 | 5000 | 156.16 | 0.6547 | 0.7001 | 0.2830 | 0.0626 | 1.0224 | 1.0933 | 0.4419 | 0.0977 | 0.1230 | 0.1315 | 0.0532 | 0.0118
148 1 300 [ 5000 | 158.33 | 0.6500 | 0.6463 | 0.2280 | 0.0129 | 1.0291 | 1.0234 | 0.3610 | 0.0204 [ 0.1238 | 0.1231 | 0.0434 | 0.0024
149 1 320 | 5000 | 160.35 | 0.6356 | 0.5895 | 0.1600 | 0.0210 | 1.0193 | 0.9453 | 0.2566 | 0.0337 | 0.1226 | 0.1137 | 0.0309 | 0.0041
150 | 340 [ 5000 | 162.22 ]| 0.6285 | 0.5437 | 0.0938 | 0.0290 | 1.0196 | 0.8820 | 0.1522 | 0.0471 | 0.1226 | 0.1061 | 0.0183 | 0.0057
151 | 360 | 5000 | 163.98 | 0.6162 | 0.4948 | 0.0152 | 0.0284 | 1.0104 | 0.8114 | 0.0249 | 0.0466 | 0.1215 | 0.0976 | 0.0030 | 0.0056
152 1 380 | 5000 | 165.63 | 0.6085 | 0.4513 | 0.0682 | 0.0132 | 1.0078 | 0.7475 | 0.1129 | 0.0219 | 0.1212 | 0.0899 | 0.0136 | 0.0026
153 | 400 [ 5000 | 167.18 | 0.6069 | 0.4139 | 0.1567 | 0.0148 | 1.0147 | 0.6919 | 0.2620 | 0.0247 | 0.1220 | 0.0832 | 0.0315 | 0.0030
154 1 420 | 5000 | 168.66 | 0.5997 | 0.3698 | 0.2648 | 0.0410 ] 1.0115 | 0.6238 | 0.4466 | 0.0691 | 0.1217 | 0.0/50 | 0.0537 | 0.0083
155|440 | 5000 | 170.07 | 0.5922 | 0.3239 | 0.3899 | 0.0682 | 1.0071 | 0.5508 | 0.6632 | 0.1159 [ 0.1211 | 0.0663 | 0.0798 | 0.0139
156 | 460 | 5000 | 171.41]0.5886 | 0.2797 | 0.5315 | 0.0986 | 1.0090 | 0.4794 | 0.9111 | 0.1690 | 0.1214 | 0.0577 | 0.1096 | 0.0203
157 1480 | 5000 | 172.70 ] 0.5810 | 0.2285 | 0.7020 | 0.1225] 1.0033 | 0.3947 | 1.2124 | 0.2115 | 0.1207 | 0.0475 | 0.1458 | 0.0254
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158 | 500 | 5000 | 173.93]0.5782 | 0.1787 | 0.8980 | 0.1474 | 1.0056 | 0.3108 | 1.5619 | 0.2564 | 0.1210 | 0.0374 | 0.1879 | 0.0308
159 | 260 [ 6000 | 152.01 | 0.6763 | 0.8300 | 0.2944 | 0.0829 | 1.0280 | 1.2617 | 0.4475 | 0.1261 | 0.1236 | 0.1518 | 0.0538 | 0.0152
160 | 280 | 6000 | 154.43]0.6689 | 0.7476 | 0.2288 | 0.0233 | 1.0330 | 1.1545 | 0.3534 | 0.0360 | 0.1242 | 0.1389 | 0.0425 | 0.0043
161 | 300 [ 6000 | 156.64 | 0.6598 | 0.6772 | 0.1599 | 0.0878 ] 1.0335 | 1.0608 | 0.2504 | 0.1375 [ 0.1243 | 0.1276 | 0.0301 | 0.0165
162 | 320 | 6000 | 158.68 | 0.6488 | 0.6135 | 0.0846 | 0.1233 ] 1.0296 | 0.9735 | 0.1343 | 0.1957 | 0.1238 | 0.1171 | 0.0162 | 0.0235
163 | 340 | 6000 | 160.58 | 0.6353 | 0.5522 | 0.0002 | 0.1388 | 1.0202 | 0.8868 | 0.0003 | 0.2229 |0.1227 | 0.1067 | 0.0000 | 0.0268
164 | 360 | 6000 | 162.35| 0.6265 | 0.4986 | 0.0885 | 0.1329 | 1.0172 | 0.8095 | 0.1436 | 0.2157 [ 0.1223 | 0.0974 | 0.0173 | 0.0259
165 | 380 | 6000 | 164.01 | 0.6205 | 0.4489 | 0.1856 | 0.1122 | 1.0177 | 0.7363 | 0.3043 | 0.1840 | 0.1224 | 0.0886 | 0.0366 | 0.0221
166 | 400 | 6000 | 165.58 | 0.6132 | 0.3979 | 0.2977 | 0.0848 | 1.0154 | 0.6589 | 0.4930 | 0.1404 [0.1221 | 0.0793 | 0.0593 | 0.0169
167|420 | 6000 | 167.07 | 0.6053 | 0.3454 | 0.4272 | 0.0533 | 1.0113 | 0.5770 | 0.7138 | 0.0891 | 0.1216 | 0.0694 | 0.0859 | 0.0107
168 | 440 | 6000 | 168.48 | 0.6022 | 0.2957 | 0.5723 | 0.0155] 1.0146 | 0.4982 | 0.9643 | 0.0261 | 0.1220 | 0.0599 | 0.1160 | 0.0031
169 | 460 | 6000 | 169.83 | 0.5964 | 0.2408 | 0.7446 | 0.0189 ] 1.0129 | 0.4090 | 1.2646 | 0.0321 | 0.1218 | 0.0492 | 0.1521 | 0.0039
1701480 | 6000 | 171.13]0.5860 | 0.1779 | 0.9515 | 0.0458 | 1.0029 | 0.3044 | 1.6283 | 0.0783 | 0.1206 | 0.0366 | 0.1959 | 0.0094
1711500 | 6000 | 172.36 | 0.5860 | 0.1211 | 1.1848 | 0.0785] 1.0100 | 0.2088 | 2.0421 | 0.1353 | 0.1215 | 0.0251 | 0.2456 | 0.0163
1721260 | 7000 | 150.48 | 0.6849 | 0.8909 | 0.2414 | 0.0105] 1.0307 | 1.3406 | 0.3633 | 0.0158 | 0.1240 | 0.1612 | 0.0437 | 0.0019
1731280 | 7000 | 152.94]0.6807 | 0.7951 | 0.1703 | 0.1114 ] 1.0410 | 1.2160 | 0.2605 | 0.1704 [ 0.1252 | 0.1463 | 0.0313 | 0.0205
174 1300 | 7000 | 155.19]0.6670 | 0.7073 | 0.0873 | 0.1912 | 1.0351 | 1.0977 | 0.1355 | 0.2967 |0.1245 | 0.1320 | 0.0163 | 0.0357
1751320 [ 7000 | 157.25] 0.6592 | 0.6362 | 0.0049 | 0.2286 | 1.0367 | 1.0004 | 0.0077 | 0.3595 | 0.1247 | 0.1203 | 0.0009 | 0.0432
176 |1 340 [ 7000 | 159.17 | 0.6454 | 0.5653 | 0.0917 | 0.2456 | 1.0272 | 0.8998 | 0.1459 | 0.3909 [ 0.1236 | 0.1082 | 0.0176 | 0.0470
1771360 | 7000 | 160.95 | 0.6401 | 0.5066 | 0.1903 | 0.2345] 1.0302 | 0.8154 | 0.3063 | 0.3775 | 0.1239 | 0.0981 | 0.0368 | 0.0454
178 1380 | 7000 | 162.63 | 0.6294 | 0.4443 | 0.3074 | 0.2147 ] 1.0236 | 0.7225 | 0.5000 | 0.3492 | 0.1231 | 0.0869 | 0.0601 | 0.0420
1791400 | 7000 | 164.21]0.6223 | 0.3857 | 0.4372 | 0.1820 ] 1.0219 | 0.6333 | 0.7179 | 0.2989 | 0.1229 | 0.0762 | 0.0864 | 0.0359
180 | 420 | 7000 | 165.71] 0.6135 | 0.3243 | 0.5884 | 0.1456 | 1.0167 | 0.5374 | 0.9750 | 0.2412 [ 0.1223 | 0.0646 | 0.1173 | 0.0290
181 | 440 7000 | 167.13 ] 0.6088 | 0.2649 | 0.7594 | 0.1031 | 1.0175 | 0.4427 | 1.2691 | 0.1723 | 0.1224 | 0.0533 | 0.1526 | 0.0207
1821460 | 7000 | 168.49 ] 0.6008 | 0.1992 | 0.9625 | 0.0649 | 1.0122 | 0.3357 | 1.6217 | 0.1093 | 0.1217 | 0.0404 | 0.1951 | 0.0132
183|480 | 7000 | 169.79 ] 0.5935 | 0.1304 | 1.2000 | 0.0293 | 1.0076 | 0.2215 | 2.0375 | 0.0497 [ 0.1212 | 0.0266 | 0.2451 | 0.0060
184 | 500 | 7000 | 171.03]0.5902 | 0.0608 | 1.4765 | 0.0053 | 1.0095 | 0.1041 | 2.5253 | 0.0090 | 0.1214 | 0.0125 | 0.3037 | 0.0011
185|260 [ 8000 | 149.13 | 0.6902 | 0.9513 | 0.1830 | 0.0652 | 1.0293 | 1.4187 | 0.2729 | 0.0973 | 0.1238 | 0.1706 | 0.0328 | 0.0117
186 | 280 | 8000 | 151.63 | 0.6887 | 0.8411 | 0.1063 | 0.2034 | 1.0443 | 1.2753 | 0.1612 | 0.3084 | 0.1256 | 0.1534 | 0.0194 | 0.0371
1871300 | 8000 | 153.91] 0.6765 | 0.7415 | 0.0157 | 0.2923 ] 1.0412 | 1.1412 | 0.0241 | 0.4499 [ 0.1252 | 0.1373 | 0.0029 | 0.0541
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188 | 320 | 8000 | 156.00 | 0.6653 | 0.6559 | 0.0805 | 0.3383 | 1.0379 | 1.0232 | 0.1256 | 0.5277 |0.1248 | 0.1231 | 0.0151 | 0.0635
189 | 340 | 8000 | 157.93 | 0.6573 | 0.5813 | 0.1829 | 0.3507 | 1.0380 | 0.9181 | 0.2889 | 0.5538 | 0.1249 | 0.1104 | 0.0347 | 0.0666
190 | 360 | 8000 | 159.73]0.6490 | 0.5110 | 0.2978 | 0.3410 ] 1.0366 | 0.8163 | 0.4758 | 0.5447 |0.1247 | 0.0982 | 0.0572 | 0.0655
1911380 | 8000 | 161.43]0.6335 | 0.4358 | 0.4351 | 0.3223 | 1.0227 | 0.7035 | 0.7023 | 0.5203 [ 0.1230 | 0.0846 | 0.0845 | 0.0626
192 1400 | 8000 | 163.02 | 0.6266 | 0.3694 | 0.5825 | 0.2844 | 1.0215 | 0.6022 | 0.9496 | 0.4637 | 0.1229 | 0.0724 | 0.1142 | 0.0558
193|420 | 8000 | 164.53 | 0.6169 | 0.2992 | 0.7553 | 0.2431 | 1.0149 | 0.4922 | 1.2427 | 0.3999 | 0.1221 | 0.0592 | 0.1495 | 0.0481
194 | 440 | 8000 | 165.96 | 0.6104 | 0.2299 | 0.9523 | 0.1962 | 1.0130 | 0.3816 | 1.5804 | 0.3256 | 0.1218 | 0.0459 | 0.1901 | 0.0392
1951460 | 8000 | 167.32 | 0.6060 | 0.1594 | 1.1804 | 0.1483 | 1.0140 | 0.2668 | 1.9750 | 0.2482 | 0.1220 | 0.0321 | 0.2376 | 0.0299
196 | 480 | 8000 | 168.62 | 0.6018 | 0.0847 | 1.4486 | 0.1040 | 1.0148 | 0.1428 | 2.4427 | 0.1754 [ 0.1221 | 0.0172 | 0.2938 | 0.0211
197 | 500 | 8000 | 169.87 | 0.5953 | 0.0022 | 1.7685 | 0.0678 | 1.0113 | 0.0038 | 3.0041 | 0.1152 | 0.1216 | 0.0005 | 0.3613 | 0.0139
198 | 260 [ 10000 | 146.81 | 0.7001 | 1.0788 | 0.0609 | 0.2181 ] 1.0279 | 1.5838 | 0.0894 | 0.3203 [ 0.1236 | 0.1905 | 0.0107 | 0.0385
199 | 280 | 10000 | 149.39 | 0.7020 | 0.9357 | 0.0285 | 0.3905 | 1.0487 | 1.3978 | 0.0426 | 0.5833 | 0.1261 | 0.1681 | 0.0051 | 0.0702
200 | 300 | 10000 | 151.73 ] 0.6914 | 0.8099 | 0.1354 | 0.4990 | 1.0491 | 1.2288 | 0.2055 | 0.7571 | 0.1262 | 0.1478 | 0.0247 | 0.0911
201 | 320 | 10000 | 153.87 | 0.6786 | 0.6999 | 0.2534 | 0.5569 | 1.0441 | 1.0770 | 0.3899 | 0.8568 | 0.1256 | 0.1295 | 0.0469 | 0.1031
202 | 340 | 10000 | 155.84 | 0.6687 | 0.6040 | 0.3806 | 0.5736 | 1.0421 | 0.9413 | 0.5932 | 0.8938 | 0.1253 | 0.1132 | 0.0713 | 0.1075
203 | 360 | 10000 | 157.67 | 0.6601 | 0.5159 | 0.5222 | 0.5610 | 1.0408 | 0.8134 | 0.8233 | 0.8845 | 0.1252 | 0.0978 | 0.0990 | 0.1064
204 | 380 | 10000 | 159.39 ] 0.6471 | 0.4266 | 0.6875 | 0.5327 | 1.0314 | 0.6799 | 1.0958 | 0.8491 | 0.1241 | 0.0818 | 0.1318 | 0.1021
205 | 400 | 10000 | 161.00 | 0.6400 | 0.3440 | 0.8705 | 0.4852 | 1.0303 | 0.5539 | 1.4016 | 0.7812 | 0.1239 | 0.0666 | 0.1686 | 0.0940
206 | 420 | 10000 | 162.52 | 0.6342 | 0.2618 | 1.0808 | 0.4286 | 1.0306 | 0.4255 | 1.7566 | 0.6966 | 0.1240 | 0.0512 | 0.2113 | 0.0838
207 | 440 ]| 10000 | 163.97 ] 0.6239 | 0.1725 | 1.3301 | 0.3735| 1.0230 | 0.2828 | 2.1809 | 0.6124 | 0.1230 | 0.0340 | 0.2623 | 0.0737
208 | 460 | 10000 | 165.35] 0.6145 | 0.0801 | 1.6201 | 0.3187 | 1.0160 | 0.1324 | 2.6789 | 0.5270 | 0.1222 | 0.0159 | 0.3222 | 0.0634
209 | 480 | 10000 | 166.66 | 0.6104 | 0.0125 | 1.9558 | 0.2634 | 1.0172 | 0.0208 | 3.2596 | 0.4389 | 0.1223 | 0.0025 | 0.3921 | 0.0528
210 | 500 ] 10000 | 167.92 | 0.6031 | 0.1148 | 2.3567 | 0.2184 | 1.0127 | 0.1928 | 3.9573 | 0.3667 | 0.1218 | 0.0232 | 0.4760 | 0.0441
> 125.96 | 107.64 | 90.458 | 61.423 | 210.629 | 178.717 | 152.803 | 104.066 | 25.334 | 21.496 | 18.379 | 12.517

Average (Overall) 0.5998 | 0.5126 | 0.4308 | 0.2925 | 1.0030 | 0.8510 | 0.7276 | 0.4956 | 0.1206 | 0.1024 | 0.0875 | 0.0596
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Table C-5 Ethane [21]

AD% AD (J/mol.K) AD/R

Pt T P Sew This This This
no. | &Pa) | @mox) | L&K | P&R | Soave L&K | P&R | Soave L&K | P&R | Soave

work work work
1 4001 300 | 237.14|1.0690 | 1.0932 | 1.0819 | 1.0759 | 2.5349 | 2.5924 | 2.5655 | 2.5513 | 0.3049 | 0.3118 | 0.3086 | 0.3069
2 4001 400 | 234.68|1.0794 | 1.1122 | 1.0967 | 1.0916 | 2.5332 | 2.6101 | 2.5739 | 2.5618 | 0.3047 | 0.3139 | 0.3096 | 0.3081
3 400 500 | 232.77|1.0880 | 1.1295 | 1.1098 | 1.1061 | 2.5325 | 2.6290 | 2.5832 | 2.5745 | 0.3046 | 0.3162 | 0.3107 | 0.3097
4 4001 600 | 231.19|1.0961 | 1.1464 | 1.1224 | 1.1205 | 2.5341 | 2.6504 | 2.5948 | 2.5905 | 0.3048 | 0.3188 | 0.3121 | 0.3116
5 4001 700 |229.85|1.1016 | 1.1609 | 1.1324 | 1.1328 | 2.5320 | 2.6682 | 2.6027 | 2.6038 | 0.3045 | 0.3209 | 0.3131 | 0.3132
6 4001 800 |228.68|1.1075|1.1759 | 1.1428 | 1.1459 | 2.5325 | 2.6889 | 2.6132 | 2.6204 | 0.3046 | 0.3234 | 0.3143 | 0.3152
7 400 |1 1000 | 226.70 | 1.1165 | 1.2034 | 1.1608 | 1.1703 | 2.5310 | 2.7281 | 2.6314 | 2.6531 | 0.3044 | 0.3281 | 0.3165 | 0.3191
8 400 | 1500 | 223.01|1.1322 | 1.2676 | 1.1989 | 1.2302 | 2.5250 | 2.8269 | 2.6736 | 2.7434 | 0.3037 | 0.3400 | 0.3216 | 0.3300
9 400 | 2000 | 220.30 | 1.1429 | 1.3296 | 1.2315| 1.2919 | 2.5179 | 2.9292 | 2.7130 | 2.8461 | 0.3029 | 0.3523 | 0.3263 | 0.3423
10 | 420 300 | 240.42|1.0482 | 1.0685 | 1.0576 | 1.0467 | 2.5200 | 2.5689 | 2.5427 | 2.5164 | 0.3031 | 0.3090 | 0.3058 | 0.3027
11 | 420 400 | 237.97 |1.0590 | 1.0865 | 1.0716 | 1.0597 | 2.5200 | 2.5855 | 2.5502 | 2.5219 | 0.3031 | 0.3110 | 0.3067 | 0.3033
12 | 420 500 | 236.06 | 1.0680 | 1.1028 | 1.0839 | 1.0716 | 2.5212 | 2.6033 | 2.5588 | 2.5296 | 0.3032 | 0.3131 | 0.3078 | 0.3043
13 | 420 600 | 234.49|1.0754|1.1175|1.0946 | 1.0821 | 2.5216 | 2.6206 | 2.5666 | 2.5375 | 0.3033 | 0.3152 | 0.3087 | 0.3052
14 | 4201 700 | 233.16|1.0815|1.1312 | 1.1040 | 1.0918 | 2.5216 | 2.6374 | 2.5740 | 2.5457 | 0.3033 | 0.3172 | 0.3096 | 0.3062
15 | 420 800 |231.99|1.0868 | 1.1441 | 1.1125| 1.1011 | 2.5213 | 2.6542 | 2.5810 | 2.5544 | 0.3033 | 0.3192 | 0.3104 | 0.3072
16 | 420 1000 | 230.03 | 1.0961 | 1.1689 | 1.1283 | 1.1190 | 2.5213 | 2.6887 | 2.5955 | 2.5741 | 0.3033 | 0.3234 | 0.3122 | 0.3096
17 | 420 1500 | 226.39|1.1116 | 1.2248 | 1.1600 | 1.1607 | 2.5166 | 2.7728 | 2.6262 | 2.6276 | 0.3027 | 0.3335 | 0.3159 | 0.3160
18 | 420 | 2000 | 223.72 | 1.1236 | 1.2794 | 1.1878 | 1.2040 | 2.5137 | 2.8623 | 2.6572 | 2.6936 | 0.3023 | 0.3443 | 0.3196 | 0.3240
19 | 420 4000 | 216.79 | 1.1482 | 1.4988 | 1.2683 | 1.4005 | 2.4892 | 3.2491 | 2.7496 | 3.0361 | 0.2994 | 0.3908 | 0.3307 | 0.3652
20 440 | 300 |243.66]1.0292 | 1.0464 | 1.0359 | 1.0211 | 2.5077 | 2.5496 | 2.5239 | 2.4881 | 0.3016 | 0.3067 | 0.3036 | 0.2993
21 1440 | 400 |241.2211.0397 | 1.0630 | 1.0487 | 1.0316 | 2.5080 | 2.5642 | 2.5297 | 2.4884 | 0.3017 | 0.3084 | 0.3043 | 0.2993
22 1440 | 500 |239.3211.0474 | 1.0768 | 1.0586 | 1.0396 | 2.5066 | 2.5771 | 2.5335 | 2.4880 | 0.3015 | 0.3100 | 0.3047 | 0.2993
23 1440 | 600 |237.7511.0547 | 1.0904 | 1.0683 | 1.0477 | 2.5075 | 2.5925 | 2.5398 | 2.4909 | 0.3016 | 0.3118 | 0.3055 | 0.2996
24 1440| 700 |236.4311.0608 | 1.1029 | 1.0767 | 1.0549 | 2.5080 | 2.6075 | 2.5456 | 2.4940 | 0.3017 | 0.3136 | 0.3062 | 0.3000
25 1440 | 800 |235.2711.0662 | 1.1147 | 1.0844 | 1.0616 | 2.5084 | 2.6225 | 2.5511 | 2.4977 | 0.3017 | 0.3154 | 0.3068 | 0.3004
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26 |440] 1000 | 233.32]1.0744 | 1.1360 | 1.0972 | 1.0733 | 2.5068 | 2.6505 | 2.5599 | 2.5043 | 0.3015 | 0.3188 | 0.3079 | 0.3012
27 |440] 1500 | 229.71]1.0914 | 1.1870 | 1.1254 | 1.1026 | 2.5071 | 2.7267 | 2.5852 | 2.5327 | 0.3016 | 0.3280 | 0.3109 | 0.3046
28 |440| 2000 | 227.07]1.1046 | 1.2360 | 1.1494 | 1.1321 | 2.5081 | 2.8066 | 2.6101 | 2.5706 | 0.3017 | 0.3376 | 0.3139 | 0.3092
29 | 440] 4000 | 220.30 | 1.1320 | 1.4255 | 1.2150 | 1.2594 | 2.4939 | 3.1404 | 2.6768 | 2.7744 | 0.3000 | 0.3777 | 0.3220 | 0.3337
30 |460| 300 |246.87)1.0095 | 1.0242 | 1.0139 | 0.9964 | 2.4921 | 2.5284 | 2.5031 | 2.4597 | 0.2997 | 0.3041 | 0.3011 | 0.2959
31 |460| 400 |244.43]1.0206 | 1.0405 | 1.0266 | 1.0056 | 2.4947 | 2.5434 | 2.5093 | 2.4580 | 0.3001 | 0.3059 | 0.3018 | 0.2956
32 460 | 500 |242.54]1.0290 | 1.0541 | 1.0365 | 1.0124 | 2.4956 | 2.5566 | 2.5138 | 2.4555 | 0.3002 | 0.3075 | 0.3024 | 0.2953
33 |460] 600 |240.98)1.0358 | 1.0663 | 1.0448 | 1.0181 | 2.4960 | 2.5695 | 2.5177 | 2.4533 | 0.3002 | 0.3091 | 0.3028 | 0.2951
34 |460] 700 |239.65]1.0415|1.0774 | 1.0520 | 1.0229 | 2.4959 | 2.5819 | 2.5212 | 2.4514 | 0.3002 | 0.3106 | 0.3032 | 0.2948
35 |460| 800 |238.50)1.0464 | 1.0878 | 1.0585 | 1.0272 | 2.4957 | 2.5944 | 2.5245 | 2.4499 | 0.3002 | 0.3121 | 0.3036 | 0.2947
36 | 460 ] 1000 | 236.56 | 1.0552 | 1.1078 | 1.0703 | 1.0354 | 2.4963 | 2.6206 | 2.5319 | 2.4494 | 0.3003 | 0.3152 | 0.3045 | 0.2946
37 1460 | 1500 | 232.98]1.0723 | 1.1538 | 1.0947 | 1.0540 | 2.4983 | 2.6880 | 2.5504 | 2.4555 | 0.3005 | 0.3233 | 0.3068 | 0.2953
38 460 | 2000 | 230.37)1.0849 | 1.1967 | 1.1142 | 1.0714 | 2.4993 | 2.7569 | 2.5669 | 2.4682 | 0.3006 | 0.3316 | 0.3087 | 0.2969
39 |460] 4000 | 223.73]1.1143 | 1.3625 | 1.1671 | 1.1466 | 2.4930 | 3.0484 | 2.6112 | 2.5652 | 0.2999 | 0.3667 | 0.3141 | 0.3085
40 1480] 300 |250.04]0.9925|1.0051 | 0.9951 | 0.9755|2.4816 | 2.5132 | 2.4882 | 2.4391 | 0.2985 | 0.3023 | 0.2993 | 0.2934
41 |480]| 400 |247.61]1.0027|1.0198 | 1.0062 | 0.9823 | 2.4828 | 2.5251 | 2.4914 | 2.4323 | 0.2986 | 0.3037 | 0.2997 | 0.2926
42 1480 500 |245.72]11.0101|1.0317 | 1.0145 | 0.9868 | 2.4821 | 2.5352 | 2.4929 | 2.4248 | 0.2985 | 0.3049 | 0.2998 | 0.2917
43 |480]| 600 |244.17]1.0173|1.0435|1.0226 | 0.9913 | 2.4840 | 2.5479 | 2.4969 | 2.4206 | 0.2988 | 0.3065 | 0.3003 | 0.2911
44 480 700 |242.85]1.0235 | 1.0543 | 1.0296 | 0.9951 | 2.4855 | 2.5603 | 2.5004 | 2.4165 | 0.2990 | 0.3079 | 0.3007 | 0.2907
45 1480 800 |241.70]1.0277|1.0632 | 1.0347 | 0.9971 | 2.4839 | 2.5697 | 2.5008 | 2.4100 | 0.2988 | 0.3091 | 0.3008 | 0.2899
46 | 480 | 1000 | 239.77|1.0376 | 1.0826 | 1.0463 | 1.0032 | 2.4877 | 2.5958 | 2.5086 | 2.4054 | 0.2992 | 0.3122 | 0.3017 | 0.2893
47 1480 1500 | 236.21]1.0540 | 1.1238 | 1.0667 | 1.0127 | 2.4895 | 2.6545 | 2.5197 | 2.3921 | 0.2994 | 0.3193 | 0.3031 | 0.2877
48 | 480 | 2000 | 233.63]1.0663 | 1.1621 | 1.0828 | 1.0211 | 2.4912 | 2.7150 | 2.5298 | 2.3855 | 0.2996 | 0.3266 | 0.3043 | 0.2869
49 1480 4000 |227.09]11.0970 | 1.3087 | 1.1248 | 1.0565 | 2.4912 | 2.9718 | 2.5542 | 2.3990 | 0.2996 | 0.3574 | 0.3072 | 0.2886
50 480 ] 6000 | 222.92]1.1129 | 1.4599 | 1.1448 | 1.1027 | 2.4808 | 3.2545 | 2.5521 | 2.4581 | 0.2984 | 0.3914 | 0.3070 | 0.2957
51 |500] 400 | 250.76|0.9866 | 1.0013 | 0.9880 | 0.9622 | 2.4739 | 2.5109 | 2.4774 | 2.4128 | 0.2976 | 0.3020 | 0.2980 | 0.2902
52 |500] 500 |248.87]0.9941 | 1.0127 | 0.9959 | 0.9656 | 2.4741 | 2.5204 | 2.4784 | 2.4032 | 0.2976 | 0.3032 | 0.2981 | 0.2891
53 | 500] 600 |247.33]1.0002 | 1.0228 | 1.0023 | 0.9679 | 2.4738 | 2.5296 | 2.4789 | 2.3939 | 0.2975 | 0.3043 | 0.2982 | 0.2879
54 |500] 700 |246.01)1.0065 | 1.0331 | 1.0089 | 0.9706 | 2.4761 | 2.5414 | 2.4820 | 2.3879 | 0.2978 | 0.3057 | 0.2985 | 0.2872
55 | 500] 800 |244.87]1.0109 | 1.0415]1.0137 | 0.9717 ]| 2.4754 | 2.5503 | 2.4821 | 2.3793 | 0.2977 | 0.3068 | 0.2985 | 0.2862
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56 |500 ] 1000 | 242.94]1.0200 | 1.0589 | 1.0234 | 0.9745 | 2.4781 | 2.5724 | 2.4862 | 2.3676 | 0.2981 | 0.3094 | 0.2990 | 0.2848
57 |500] 1500 | 239.40 | 1.0367 | 1.0968 | 1.0413 | 0.9778 | 2.4819 | 2.6258 | 2.4930 | 2.3410 | 0.2985 | 0.3158 | 0.2999 | 0.2816
58 |500 | 2000 | 236.83]1.0498 | 1.1322 | 1.0554 | 0.9800 | 2.4862 | 2.6814 | 2.4996 | 2.3210 | 0.2990 | 0.3225 | 0.3007 | 0.2792
59 |500] 4000 | 230.38]1.0813 | 1.2628 | 1.0878 | 0.9849 | 2.4911 | 2.9091 | 2.5060 | 2.2689 | 0.2996 | 0.3499 | 0.3014 | 0.2729
60 ] 500 ] 6000 | 226.31)1.0988 | 1.3949 | 1.1002 | 0.9954 | 2.4866 | 3.1567 | 2.4899 | 2.2527 | 0.2991 | 0.3797 | 0.2995 | 0.2710
61 | 500 | 10000 | 220.68 | 1.1053 | 1.6747 | 1.0805 | 1.0266 | 2.4393 | 3.6957 | 2.3845 | 2.2656 | 0.2934 | 0.4445 | 0.2868 | 0.2725
62 | 520 ] 400 | 253.88]0.9715|0.9842 | 0.9711 | 0.9442 | 2.4665 | 2.4988 | 2.4655 | 2.3971 | 0.2967 | 0.3006 | 0.2965 | 0.2883
63 | 520 ] 500 |252.00)0.9790 | 0.9950 | 0.9784 | 0.9466 | 2.4669 | 2.5074 | 2.4656 | 2.3855 | 0.2967 | 0.3016 | 0.2966 | 0.2869
64 |520] 600 | 250.45]0.9862 | 1.0057 | 0.9855 | 0.9492 | 2.4699 | 2.5187 | 2.4682 | 2.3772 | 0.2971 | 0.3029 | 0.2969 | 0.2859
65 |520| 700 ]249.14]0.9912 | 1.0142 | 0.9904 | 0.9497 | 2.4695 | 2.5266 | 2.4674 | 2.3661 | 0.2970 | 0.3039 | 0.2968 | 0.2846
66 |520] 800 |247.99]0.9968 | 1.0233 | 0.9959 | 0.9510 | 2.4721 | 2.5376 | 2.4697 | 2.3585 | 0.2973 | 0.3052 | 0.2970 | 0.2837
67 |520| 1000 | 246.08 | 1.0047 | 1.0382 | 1.0034 | 0.9508 | 2.4724 | 2.5549 | 2.4692 | 2.3397 | 0.2974 | 0.3073 | 0.2970 | 0.2814
68 | 520 | 1500 | 242.55]1.0217 | 1.0736 | 1.0193 | 0.9495 | 2.4781 | 2.6040 | 2.4724 | 2.3029 | 0.2981 | 0.3132 | 0.2974 | 0.2770
69 |520] 2000 | 240.00 | 1.0341 | 1.1052 | 1.0304 | 0.9457 | 2.4819 | 2.6525 | 2.4730 | 2.2697 | 0.2985 | 0.3190 | 0.2974 | 0.2730
70 ]520 ] 4000 | 233.62 ) 1.0653 | 1.2215 | 1.0533 | 0.9263 | 2.4889 | 2.8536 | 2.4608 | 2.1640 | 0.2994 | 0.3432 | 0.2960 | 0.2603
71 | 520 ] 6000 | 229.62 | 1.0845 | 1.3382 | 1.0591 | 0.9104 | 2.4902 | 3.0729 | 2.4320 | 2.0904 | 0.2995 | 0.3696 | 0.2925 | 0.2514
72 152010000 | 224.15]1.0979 | 1.5819 | 1.0324 | 0.8831 | 2.4611 | 3.5458 | 2.3141 | 1.9794 | 0.2960 | 0.4265 | 0.2783 | 0.2381
73 | 540 ] 500 | 255.08 | 0.9661 | 0.9800 | 0.9636 | 0.9311 | 2.4644 | 2.4999 | 2.4580 | 2.3751 | 0.2964 | 0.3007 | 0.2956 | 0.2857
74 | 540 ] 600 | 253.54]0.9719 | 0.9888 | 0.9688 | 0.9315 | 2.4642 | 2.5069 | 2.4564 | 2.3618 | 0.2964 | 0.3015 | 0.2955 | 0.2841
75 |540| 700 |252.23]0.9779|0.9978 | 0.9743 | 0.9324 | 2.4667 | 2.5166 | 2.4574 | 2.3518 | 0.2967 | 0.3027 | 0.2956 | 0.2829
76 | 540 | 800 | 251.09|0.9833 | 1.0062 | 0.9791 | 0.9328 | 2.4691 | 2.5264 | 2.4585 | 2.3422 | 0.2970 | 0.3039 | 0.2957 | 0.2817
77 ]540| 1000 | 249.18 ] 0.9909 | 1.0199 | 0.9855 | 0.9308 | 2.4691 | 2.5413 | 2.4556 | 2.3194 | 0.2970 | 0.3057 | 0.2954 | 0.2790
78 | 540 ] 1500 | 245.67 | 1.0072 | 1.0520 | 0.9986 | 0.9250 | 2.4743 | 2.5844 | 2.4534 | 2.2725 | 0.2976 | 0.3109 | 0.2951 | 0.2733
79 540 | 2000 | 243.14]1.0191 | 1.0805 | 1.0072 | 0.9168 | 2.4779 | 2.6272 | 2.4488 | 2.2291 | 0.2980 | 0.3160 | 0.2945 | 0.2681
80 |540 ] 4000 | 236.81)1.0516 | 1.1861 | 1.0232 | 0.8805 | 2.4904 | 2.8089 | 2.4231 | 2.0851 | 0.2995 | 0.3378 | 0.2915 | 0.2508
81 | 540 ] 6000 | 232.88|1.0716 | 1.2897 | 1.0224 | 0.8444 | 2.4956 | 3.0034 | 2.3810 | 1.9663 | 0.3002 | 0.3612 | 0.2864 | 0.2365
82 ]540] 10000 | 227.54]1.0884 | 1.5016 | 0.9858 | 0.7716 | 2.4765 | 3.4167 | 2.2430 | 1.7557 ] 0.2979 | 0.4110 | 0.2698 | 0.2112
83 | 560 | 500 | 258.14]0.9546 | 0.9666 | 0.9503 | 0.9178 | 2.4643 | 2.4952 | 2.4530 | 2.3692 | 0.2964 | 0.3001 | 0.2950 | 0.2850
84 ]560] 600 |256.60)0.9612 | 0.9757 | 0.9559 | 0.9186 | 2.4665 | 2.5037 | 2.4529 | 2.3571 | 0.2967 | 0.3011 | 0.2950 | 0.2835
85 | 560 ] 700 | 255.29|0.9657 | 0.9828 | 0.9595 | 0.9174 | 2.4653 | 2.5090 | 2.4495 | 2.3421 | 0.2965 | 0.3018 | 0.2946 | 0.2817
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86

560

800

254.16

0.9707

0.9904

0.9636

0.9170

2.4672

2.5173

2.4490

2.3306

0.2968

0.3028

0.2946

0.2803

87

560

1000

252.25

0.9789

1.0038

0.9698

0.9145

2.4692

2.5322

2.4463

2.3069

0.2970

0.3046

0.2942

0.2775

88

560

1500

248.75

0.9949

1.0336

0.9808

0.9058

2.4749

2.5710

2.4398

2.2531

0.2977

0.3092

0.2935

0.2710

89

560

2000

246.23

1.0069

1.0598

0.9875

0.8945

2.4792

2.6096

2.4315

2.2026

0.2982

0.3139

0.2925

0.2649

90

560

4000

239.96

1.0393

1.1551

0.9961

0.8446

2.4939

2.7717

2.3903

2.0266

0.3000

0.3334

0.2875

0.2438

91

560

6000

236.08

1.0583

1.2457

0.9874

0.7917

2.4984

2.9407

2.3310

1.8689

0.3005

0.3537

0.2804

0.2248

92

560

10000

230.85

1.0795

1.4330

0.9426

0.6872

2.4920

3.3081

2.1760

1.5863

0.2997

0.3979

0.2617

0.1908

93

580

600

259.63

0.9506

0.9630

0.9433

0.9066

2.4679

2.5003

2.4490

2.3538

0.2968

0.3007

0.2946

0.2831

94

580

700

258.33

0.9557

0.9704

0.9472

0.9058

2.4689

2.5068

2.4468

2.3399

0.2970

0.3015

0.2943

0.2814

95

580

800

257.19

0.9603

0.9773

0.9505

0.9046

2.4699

2.5134

2.4446

2.3265

0.2971

0.3023

0.2940

0.2798

96

580

1000

255.29

0.9688

0.9902

0.9563

0.9017

2.4732

2.5280

2.4414

2.3020

0.2975

0.3041

0.2936

0.2769

97

580

1500

251.80

0.9840

1.0172

0.9648

0.8902

24778

2.5613

2.4294

2.2415

0.2980

0.3081

0.2922

0.2696

98

580

2000

249.29

0.9965

1.0419

0.9702

0.8773

2.4841

2.5974

2.4187

2.1871

0.2988

0.3124

0.2909

0.2631

99

580

4000

243.06

1.0271

1.1265

0.9703

0.8157

2.4964

2.7380

2.3583

1.9827

0.3003

0.3293

0.2837

0.2385

100

580

6000

239.23

1.0479

1.2086

0.9568

0.7530

2.5068

2.8912

2.2890

1.8014

0.3015

0.3477

0.2753

0.2167

101

580

10000

234.09

1.0706

1.3730

0.9017

0.6235

2.5062

3.2140

2.1108

1.4594

0.3014

0.3866

0.2539

0.1755

102

600

600

262.63

0.9423

0.9529

0.9331

0.8978

24747

2.5026

2.4506

2.3577

0.2977

0.3010

0.2948

0.2836

103

600

700

261.33

0.9469

0.9594

0.9362

0.8962

2.4746

2.5073

2.4464

2.3421

0.2976

0.3016

0.2943

0.2817

104

600

800

260.20

0.9510

0.9654

0.9386

0.8943

2.4745

2.5120

2.4423

2.3268

0.2976

0.3021

0.2938

0.2799

105

600

1000

258.30

0.9596

0.9778

0.9439

0.8911

2.4785

2.5257

2.4381

2.3016

0.2981

0.3038

0.2933

0.2768

106

600

1500

254.82

0.9746

1.0029

0.9506

0.8781

2.4836

2.5556

2.4223

2.2375

0.2987

0.3074

0.2914

0.2691

107

600

2000

252.32

0.9859

1.0246

0.9532

0.8626

2.4875

2.5853

2.4050

2.1765

0.2992

0.3110

0.2893

0.2618

108

600

4000

246.13

1.0171

1.1019

0.9475

0.7948

2.5034

2.7121

2.3320

1.9561

0.3011

0.3262

0.2805

0.2353

109

600

6000

242.33

1.0369

1.1740

0.9269

0.7228

2.5128

2.8450

2.2461

1.7517

0.3022

0.3422

0.2702

0.2107

110

600

10000

237.27

1.0613

1.3191

0.8618

0.5758

2.5181

3.1298

2.0449

1.3662

0.3029

0.3764

0.2460

0.1643

111

620

1000

261.27

0.9512

0.9666

0.9325

0.8823

2.4852

2.5254

2.4364

2.3053

0.2989

0.3038

0.2930

0.2773

112

620

1500

257.80

0.9657

0.9896

0.9371

0.8681

2.4896

2.5511

2.4158

2.2379

0.2994

0.3068

0.2906

0.2692

113

620

2000

255.31

0.9776

1.0103

0.9388

0.8524

2.4959

2.5794

2.3968

2.1763

0.3002

0.3102

0.2883

0.2618

114

620

4000

249.15

1.0075

1.0792

0.9256

0.7789

2.5103

2.6889

2.3062

1.9405

0.3019

0.3234

0.2774

0.2334

115

620

6000

245.40

1.0278

1.1438

0.8995

0.7019

2.5222

2.8069

2.2074

1.7224

0.3034

0.3376

0.2655

0.2072
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|| 116 | 620 | 10000 | 240.40 | 1.0527 | 1.2711 | 0.8237 | 0.5421 | 2.5307 | 3.0557 | 1.9803 | 1.3032 | 0.3044 | 0.3675 | 0.2382 | 0.1567
|| > 120.06 | 130.11 | 119.28 | 112.45 | 289.06 | 312.42 | 287.02 | 270.48 | 34.77 | 37.58 | 34.52 | 32.53
|| Average (Overall) 1.0350 | 1.1217 | 1.0283 | 0.9694 | 2.4919 | 2.6933 | 2.4743 | 2.3318 | 0.2997 | 0.3239 | 0.2976 | 0.2805
Table C-6 Cyclopropane [34]
(1)
Pt T p Seewn) AD% — AD (J/mol.K) — AD/R —
no. K) &Pa) | @mork) | L&K | P&R | Soave L&K | P&R | Soave L&K | P&R | Soave
work work work
1 |291.67| 1379 | 73.62 | 0.6249 | 1.7480 | 1.6326 | 1.4628 | 0.4601 | 1.2870 | 1.2020 | 1.0770 | 0.0553 | 0.1548 | 0.1446 | 0.1295
2 |291.67| 1724 | 71.69 | 0.6804 | 1.7565 | 1.6449 | 1.4192 | 0.4878 | 1.2591 | 1.1791 | 1.0174 | 0.0587 | 0.1514 | 0.1418 | 0.1224
3 129167 | 206.8 | 70.10 | 0.7561 | 1.7761 | 1.6693 | 1.3844 | 0.5300 | 1.2451 | 1.1702 | 0.9704 | 0.0637 | 0.1498 | 0.1408 | 0.1167
4 |291.67] 275.8 | 67.53 | 0.8571 | 1.7454 | 1.6505 | 1.2366 | 0.5788 | 1.1787 | 1.1146 | 0.8350 | 0.0696 | 0.1418 | 0.1341 | 0.1004
5 1291.67| 344.7 | 65.48 | 0.9572 | 1.6916 | 1.6114 | 1.0551 | 0.6268 | 1.1077 | 1.0552 | 0.6909 | 0.0754 | 0.1332 | 0.1269 | 0.0831
6 |291.67| 413.7 | 63.74 |1.0088 | 1.5701 | 1.5072 | 0.7946 | 0.6430 | 1.0008 | 0.9607 | 0.5065 | 0.0773 | 0.1204 | 0.1156 | 0.0609
7 |291.67 | 482.6 | 62.19 | 1.0090 | 1.3789 | 1.3360 | 0.4522 | 0.6275 | 0.8576 | 0.8309 | 0.2812 | 0.0755 | 0.1031 | 0.0999 | 0.0338
8 129167 | 551.6 | 60.78 | 0.9727 | 1.1325 | 1.1125 | 0.0415 | 0.5912 | 0.6884 | 0.6762 | 0.0252 | 0.0711 | 0.0828 | 0.0813 | 0.0030
9 |475.00| 137.9 | 108.68 | 0.8202 | 1.7466 | 1.6619 | 1.6837 | 0.8914 | 1.8983 | 1.8062 | 1.8299 | 0.1072 | 0.2283 | 0.2172 | 0.2201
10 | 475.00 | 413.7 | 99.31 | 0.8531 | 1.7967 | 1.7279 | 1.7537 | 0.8472 | 1.7844 | 1.7160 | 1.7416 | 0.1019 | 0.2146 | 0.2064 | 0.2095
11 | 475.00 | 689.5 | 94.84 | 0.8621 | 1.7751 | 1.7298 | 1.7431 1 0.8176 | 1.6834 | 1.6405 | 1.6531 | 0.0983 | 0.2025 | 0.1973 | 0.1988
12 | 475.00 | 965.3 | 91.81 | 0.8572 | 1.7208 | 1.7036 | 1.6932 | 0.7869 | 1.5798 | 1.5640 | 1.5545 | 0.0947 | 0.1900 | 0.1881 | 0.1870
13 | 475.00 | 1378.9 | 88.51 | 0.8684 | 1.6370 | 1.6692 | 1.6051 | 0.7686 | 1.4489 | 1.4774 | 1.4207 | 0.0925 | 0.1743 | 0.1777 | 0.1709
14 | 475.00 | 2068.4 | 84.60 | 0.9083 | 1.4791 | 1.6134 | 1.4140 ] 0.7684 | 1.2514 | 1.3650 | 1.1962 | 0.0924 | 0.1505 | 0.1642 | 0.1439
15 | 475.00 | 2757.9 | 81.66 | 0.9649 | 1.2980 | 1.5622 | 1.1674 | 0.7879 | 1.0599 | 1.2757 | 0.9532 | 0.0948 | 0.1275 | 0.1534 | 0.1147
16 | 475.00 | 3447.4 | 79.23 | 1.0289 | 1.0861 | 1.5145 | 0.8566 | 0.8151 | 0.8605 | 1.1999 | 0.6786 | 0.0980 | 0.1035 | 0.1443 | 0.0816
17 | 475.00 | 4136.8 | 77.09 | 1.0894 | 0.8300 | 1.4664 | 0.4659 | 0.8399 | 0.6399 | 1.1306 | 0.3592 | 0.1010 | 0.0770 | 0.1360 | 0.0432
18 | 475.00 | 5515.8 | 73.32 | 1.1904 | 0.1533 | 1.3950 | 0.5983 | 0.8729 | 0.1124 | 1.0229 | 0.4387 | 0.1050 | 0.0135 | 0.1230 | 0.0528
> 16.309 | 26.322 | 28.209 | 20.827 | 12.741 | 20.943 | 22.387 | 17.229 | 1.533 | 2.519 | 2.693 | 2.072
Average (Overall) 0.9061 | 1.4623 | 1.5671 | 1.1571 | 0.7078 | 1.1635 | 1.2437 | 0.9572 | 0.0851 | 0.1399 | 0.1496 | 0.1151
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Table C-7 Propane [79]

AD% AD (J/mol.K) AD/R

P T P Sew This This This
no. | (x &Pa) | @mox) | L&K | P&R | Soave L&K | P&R | Soave L&K | P&R | Soave

work work work
1 260 50 [266.25]2.0337 |1.9864 | 1.9898 | 1.9705| 5.4146 | 5.2889 | 5.2978 | 5.2464 | 0.6513 | 0.6361 | 0.6372 | 0.6310
2 260 | 100 | 260.2412.0810 | 1.9828 | 1.9900 | 1.9429 | 5.4157 | 5.1602 | 5.1787 | 5.0562 | 0.6514 | 0.6207 | 0.6229 | 0.6082
3 260 200 |[253.96]2.1295 | 1.9214 | 1.9370 | 1.8246 | 5.4080 | 4.8795 | 4.9192 | 4.6338 | 0.6505 | 0.5869 | 0.5917 | 0.5573
4 280 50 [271.37]1.9963 | 1.9619 | 1.9649 | 1.9531 | 5.4175 | 5.3240 | 5.3321 | 5.3001 | 0.6516 | 0.6404 | 0.6413 | 0.6375
5 280 | 100 |265.42]2.0428 | 1.9715 | 1.9778 | 1.9465 | 5.4219 | 5.2327 | 5.2494 | 5.1664 | 0.6521 | 0.6294 | 0.6314 | 0.6214
6 280 | 200 |259.27]2.0936 | 1.9441 | 1.9577 | 1.8799 | 5.4281 | 5.0404 | 5.0757 | 4.8739 | 0.6529 | 0.6063 | 0.6105 | 0.5862
7 280 | 300 |255.4812.1262 | 1.8924 | 1.9145 | 1.7821 | 5.4320 | 4.8349 | 4.8913 | 4.5529 | 0.6534 | 0.5815 | 0.5883 | 0.5476
8 280 | 400 |252.66 ] 2.1524 | 1.8282 | 1.8599 | 1.6651 | 5.4383 | 4.6191 | 4.6993 | 4.2070 | 0.6541 | 0.5556 | 0.5652 | 0.5060
9 280 | 500 |250.3312.1714 | 1.7492 | 1.7922 | 1.5264 | 5.4356 | 4.3789 | 4.4865 | 3.8211 ] 0.6538 | 0.5267 | 0.5396 | 0.4596
10 | 300 50 |276.39|1.9609 | 1.9351 | 1.9378 | 1.9318 | 5.4195 | 5.3483 | 5.3558 | 5.3391 | 0.6519 | 0.6433 | 0.6442 | 0.6422
11 | 300 100 | 270.48 | 2.0057 | 1.9526 | 1.9583 | 1.9389 | 5.4250 | 5.2813 | 5.2966 | 5.2443] 0.6525 | 0.6352 | 0.6371 | 0.6308
12 | 300 200 | 264.41] 2.0561 | 1.9454 | 1.9575 | 1.9054 | 5.4367 | 5.1439 | 5.1760 | 5.0383 | 0.6539 | 0.6187 | 0.6226 | 0.6060
13 | 300 300 | 260.73|2.0904 | 1.9188 | 1.9381 | 1.8473 | 5.4504 | 5.0028 | 5.0534 | 4.8166 | 0.6556 | 0.6017 | 0.6078 | 0.5793
14 | 300 400 | 258.01] 2.1163 | 1.8803 | 1.9078 | 1.7728 | 5.4604 | 4.8513 | 4.9223 | 4.5741 1 0.6568 | 0.5835 | 0.5920 | 0.5502
15 | 300 500 | 255.81|2.1383 | 1.8342 | 1.8708 | 1.6863 | 5.4700 | 4.6920 | 4.7857 | 4.3137 | 0.6579 | 0.5643 | 0.5756 | 0.5188
16 | 300 600 | 253.93|2.1581 | 1.7818 | 1.8288 | 1.5888 | 5.4801 | 4.5246 | 4.6439 | 4.0344 | 0.6591 | 0.5442 | 0.5586 | 0.4852
17 | 300 700 | 252.27|2.1756 | 1.7225 | 1.7812 | 1.4792 | 5.4882 | 4.3452 | 4.4934 | 3.7315] 0.6601 | 0.5226 | 0.5405 | 0.4488
18 | 300 | 800 | 250.74 | 2.1912 | 1.6559 | 1.7282 | 1.3567 | 5.4942 | 4.1520 | 4.3334 | 3.4018 | 0.6608 | 0.4994 | 0.5212 | 0.4092
19 | 320 50 |281.33]1.9281 | 1.9084 | 1.9108 | 1.9092 | 5.4241 | 5.3687 | 5.3757 | 5.3711] 0.6524 | 0.6457 | 0.6466 | 0.6460
20 | 320 | 100 | 275.44|1.9705| 1.9300 | 1.9351 | 1.9250 | 5.4277 | 5.3160 | 5.3302 | 5.3023 | 0.6528 | 0.6394 | 0.6411 | 0.6378
21 | 320 200 | 269.45|2.0210 | 1.9369 | 1.9479 | 1.9154 | 5.4454 | 5.2189 | 5.2485 | 5.1610 | 0.6550 | 0.6277 | 0.6313 | 0.6208
22 | 320 300 | 265.83|2.0525 | 1.9228 | 1.9402 | 1.8807 | 5.4561 | 5.1114 | 5.1576 | 4.9993 | 0.6563 | 0.6148 | 0.6203 | 0.6013
23 | 320| 400 | 263.18|2.0787 | 1.9014 | 1.9258 | 1.8352 | 5.4707 | 5.0041 | 5.0683 | 4.8300 | 0.6580 | 0.6019 | 0.6096 | 0.5809
24 | 320 500 | 261.06|2.1019 | 1.8749 | 1.9070 | 1.7817 | 5.4872 | 4.8946 | 4.9785 | 4.6513 | 0.6600 | 0.5887 | 0.5988 | 0.5595
25 | 320| 600 | 259.27|2.1200 | 1.8411 | 1.8818 | 1.7178 | 5.4965 | 4.7735 | 4.8789 | 4.4537 | 0.6611 | 0.5741 | 0.5868 | 0.5357
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26 | 320 700 |257.70]2.1389 | 1.8059 | 1.8559 | 1.6492 | 5.5121 | 4.6537 | 4.7828 | 4.2500 | 0.6630 | 0.5597 | 0.5753 | 0.5112
27 1320 | 800 |256.29]2.1550 | 1.7651 | 1.8257 | 1.5718 | 5.5230 | 4.5239 | 4.6792 | 4.0283 | 0.6643 | 0.5441 | 0.5628 | 0.4845
28 |340] 50 |286.20]1.8976 | 1.8822 | 1.8845 | 1.8864 | 5.4310 | 5.3869 | 5.3935 | 5.3988 | 0.6532 | 0.6479 | 0.6487 | 0.6494
29 1340 | 100 |280.34]1.9403 | 1.9087 | 1.9135 | 1.9105 | 5.4395 | 5.3510 | 5.3644 | 5.3560 | 0.6543 | 0.6436 | 0.6452 | 0.6442
30 ]340 | 200 |274.38]1.9871 |1.9218 | 1.9319 | 1.9145 ] 5.4522 | 5.2732 | 5.3008 | 5.2532 ] 0.6558 | 0.6343 | 0.6376 | 0.6318
31 ]340 300 |270.81]2.0176|1.9173]1.9331 | 1.8975]5.4638 | 5.1923 | 5.2351 | 5.1387 ] 0.6572 | 0.6245 | 0.6297 | 0.6181
32 | 340 | 400 |268.22|2.0433 | 1.9068 | 1.9288 | 1.8719 | 5.4806 | 5.1143 | 5.1734 | 5.0207 ]| 0.6592 | 0.6151 | 0.6222 | 0.6039
33 ]340 | 500 |266.15]2.0633 | 1.8891 | 1.9179 | 1.8369 | 5.4914 | 5.0280 | 5.1045 | 4.8889 | 0.6605 | 0.6048 | 0.6140 | 0.5880
34 | 340 600 |264.42]2.0816 | 1.8687 | 1.9047 | 1.7969 | 5.5042 | 4.9411 | 5.0364 |4.7512] 0.6620 | 0.5943 | 0.6058 | 0.5715
35 ]340 | 700 |262.92]2.0991 | 1.8459 | 1.8899 | 1.7525 | 5.5188 | 4.8532 | 4.9688 | 4.6075] 0.6638 | 0.5837 | 0.5976 | 0.5542
36 | 340 800 |261.57]2.1150 | 1.8203 | 1.8728 | 1.7030 | 5.5323 | 4.7613 | 4.8989 | 4.4545] 0.6654 | 0.5727 | 0.5892 | 0.5358
37 ]340 | 1000 | 259.23]2.1439 | 1.7614 | 1.8337 | 1.5896 | 5.5577 | 4.5660 | 4.7535 | 4.1207 ]| 0.6685 | 0.5492 | 0.5718 | 0.4956
38 ]340 | 2000 | 250.27 ] 2.2660 | 1.2998 | 1.5847 | 0.6601 | 5.6710 | 3.2529 | 3.9659 | 1.6520 | 0.6821 | 0.3913 | 0.4770 | 0.1987
39 | 360 200 |279.25]1.9561 | 1.9045 | 1.9138 | 1.9083 | 5.4625 | 5.3184 | 5.3444 | 5.3289 ] 0.6570 | 0.6397 | 0.6428 | 0.6410
40 1360 | 300 |275.72]11.9852|1.9061 | 1.9206 | 1.9036 | 5.4735 | 5.2554 | 5.2955 | 5.2485] 0.6583 | 0.6321 | 0.6369 | 0.6313
41 [ 360 | 400 |273.16]2.0090 | 1.9016 | 1.9217 | 1.8906 | 5.4878 | 5.1943 | 5.2493 | 5.1645] 0.6601 | 0.6248 | 0.6314 | 0.6212
42 1360 500 |271.13]2.0280 | 1.8913 | 1.9175 | 1.8703 | 5.4985 | 5.1280 | 5.1989 | 5.0709 | 0.6614 | 0.6168 | 0.6253 | 0.6099
43 | 360 | 600 |269.44|2.0462 | 1.8796 | 1.9121 | 1.8468 | 5.5133 | 5.0644 | 5.1521 | 4.9759 | 0.6631 | 0.6091 | 0.6197 | 0.5985
44 [360| 700 |267.98]2.0610 | 1.8636 | 1.9030 | 1.8175 | 5.5231 | 4.9939 | 5.0996 | 4.8703 | 0.6643 | 0.6007 | 0.6134 | 0.5858
45 1360 | 800 |266.69]2.0765|1.8474 |1.8942 | 1.7865 | 5.5378 | 4.9267 | 5.0515 | 4.7643 ] 0.6661 | 0.5926 | 0.6076 | 0.5730
46 [ 360 | 1000 | 264.45] 2.1027 | 1.8075 | 1.8707 | 1.7125 | 5.5605 | 4.7799 | 4.9469 | 4.5286 | 0.6688 | 0.5749 | 0.5950 | 0.5447
47 1360 | 2000 | 256.38]2.2162 | 1.5199 | 1.7232 | 1.1456 | 5.6819 | 3.8968 | 4.4178 | 2.9371] 0.6834 | 0.4687 | 0.5314 | 0.3533
48 [ 380 | 200 |284.06) 1.9285|1.8870 | 1.8957 | 1.8994 | 5.4782 | 5.3603 | 5.3850 | 5.3954 | 0.6589 | 0.6447 | 0.6477 | 0.6490
49 1380 300 |280.55]1.9561 | 1.8926 | 1.9061 | 1.9035 | 5.4879 | 5.3097 | 5.3476 | 5.3403 ] 0.6601 | 0.6386 | 0.6432 | 0.6423
50 ]380 | 400 |278.02]1.9766 | 1.8905 | 1.9091 | 1.8981 | 5.4953 | 5.2559 | 5.3077 | 5.2772]0.6610 | 0.6322 | 0.6384 | 0.6347
51 | 380 500 |276.02]1.9950 | 1.8858 | 1.9098 | 1.8887 | 5.5067 | 5.2051 | 5.2715 | 5.2133] 0.6623 | 0.6261 | 0.6341 | 0.6270
52 1380 | 600 |274.36]2.0107 | 1.8777|1.9075 | 1.8747]5.5166 | 5.1516 | 5.2334 | 5.1434 ] 0.6635 | 0.6196 | 0.6295 | 0.6186
53 | 380 700 |272.93]2.0257 | 1.8684 | 1.9043 | 1.8583 | 5.5286 | 5.0993 | 5.1974 | 5.0718] 0.6650 | 0.6133 | 0.6251 | 0.6100
54 1380 | 800 |271.67]2.0392 | 1.8570 | 1.8994 | 1.8387 | 5.5397 | 5.0450 | 5.1600 | 4.9953 ] 0.6663 | 0.6068 | 0.6206 | 0.6008
55 | 380 ] 1000 | 269.50 | 2.0626 | 1.8291 | 1.8855 | 1.7912 | 5.5587 | 4.9294 | 5.0815 | 4.8272] 0.6686 | 0.5929 | 0.6112 | 0.5806

C-29




56 ]380 | 2000 | 261.95]2.1648 | 1.6331 | 1.7955 | 1.4296 | 5.6707 | 4.2779 | 4.7034 | 3.7450 ] 0.6821 | 0.5145 | 0.5657 | 0.4504
57 | 380 | 4000 | 250.27 | 2.4278 | 0.8311 | 5.0151 | 0.3452 | 6.0759 | 2.0799 | 12.5513 | 0.8640 | 0.7308 | 0.2502 | 1.5097 | 0.1039
58 400 | 300 |285.33]1.9280 | 1.8762 | 1.8889 | 1.8976 | 5.5011 | 5.3533 | 5.3895 | 5.4143] 0.6617 | 0.6439 | 0.6482 | 0.6512
59 | 400 ] 400 |282.82]1.9475|1.8774|1.8948 | 1.8995 | 5.5080 | 5.3096 | 5.3589 | 5.3722 ] 0.6625 | 0.6386 | 0.6446 | 0.6462
60 | 400 ] 500 |280.84]1.9648 | 1.8760 | 1.8984 | 1.8976 | 5.5181 | 5.2685 | 5.3314 | 5.3291 ] 0.6637 | 0.6337 | 0.6413 | 0.6410
61 [400] 600 |279.20)11.9791 |1.8711 |1.8987 |1.8912]5.5257 | 5.2241 | 5.3013 | 5.2802 | 0.6646 | 0.6284 | 0.6376 | 0.6351
62 1400 | 700 |277.79]1.9924 | 1.8648 | 1.8980 | 1.8825 | 5.5347 | 5.1804 | 5.2725 | 5.2293 ] 0.6657 | 0.6231 | 0.6342 | 0.6290
63 | 400 ] 800 |276.55]2.0039 | 1.8564 | 1.8953 | 1.8707 | 5.5418 | 5.1340 | 5.2416 | 5.1736 ] 0.6666 | 0.6175 | 0.6305 | 0.6223
64 |400| 1000 | 274.4412.0270 | 1.8385 | 1.8899 | 1.8438 | 5.5629 | 5.0456 | 5.1866 | 5.0603 | 0.6691 | 0.6069 | 0.6238 | 0.6086
65 | 400 | 2000 | 267.24|2.1154 | 1.6953 | 1.8328 | 1.6104 | 5.6531 | 4.5306 | 4.8979 | 4.3037 | 0.6799 | 0.5449 | 0.5891 | 0.5176
66 | 400 | 4000 | 257.54]2.3077 | 1.2035 | 1.8695 | 0.6406 | 5.9431 | 3.0993 | 4.8146 | 1.6497]0.7148 | 0.3728 | 0.5791 | 0.1984
67 [420] 300 |290.05] 1.8998 | 1.8570 | 1.8690 | 1.8865 | 5.5103 | 5.3861 | 5.4209 | 5.4717 ] 0.6628 | 0.6478 | 0.6520 | 0.6581
68 | 420 ] 400 |287.56]1.9201 | 1.8621 | 1.8786 | 1.8955 | 5.5213 | 5.3547 | 5.4019 | 5.4505 | 0.6641 | 0.6441 | 0.6497 | 0.6556
69 1420 | 500 |285.59]1.9350 | 1.8616 | 1.8827 | 1.8977 | 5.5261 | 5.3167 | 5.3768 | 5.4196 | 0.6647 | 0.6395 | 0.6467 | 0.6519
70 420 ] 600 |283.97]1.9482 | 1.8592 | 1.8850 | 1.8971 | 5.5324 | 5.2795 | 5.3530 | 5.3872 ] 0.6654 | 0.6350 | 0.6439 | 0.6480
71 1420 | 700 |282.58]1.9603 | 1.8553 | 1.8862 | 1.8942 | 5.5394 | 5.2426 | 5.3300 | 5.3528 | 0.6663 | 0.6306 | 0.6411 | 0.6438
72 |420] 800 |281.37]1.9719|1.8506 | 1.8868 | 1.8900 | 5.5483 | 5.2070 | 5.3088 | 5.3179] 0.6673 | 0.6263 | 0.6385 | 0.6396
73 1420 | 1000 | 279.29]1.9916 | 1.8369 | 1.8843 | 1.8753 | 5.5623 | 5.1303 | 5.2627 | 5.2375] 0.6690 | 0.6171 | 0.6330 | 0.6300
74 1420 | 2000 | 272.33]2.0705 | 1.7306 | 1.8512 | 1.7314 | 5.6386 | 4.7130 | 5.0413 | 4.7150 | 0.6782 | 0.5669 | 0.6064 | 0.5671
75 | 420 | 4000 | 263.60 | 2.2245 | 1.3834 | 1.8254 | 1.1398 | 5.8636 | 3.6467 | 4.8119 | 3.0045 ] 0.7053 | 0.4386 | 0.5788 | 0.3614
76 1440 | 300 |294.72]1.8743 | 1.8384 | 1.8498 | 1.8742 | 5.5239 | 5.4183 | 5.4519 | 5.5237 ] 0.6644 | 0.6517 | 0.6557 | 0.6644
77 | 440 ] 400 |292.24]1.8920 | 1.8436 | 1.8591 | 1.8855 | 5.5292 | 5.3876 | 5.4331 | 5.5102 | 0.6650 | 0.6480 | 0.6535 | 0.6628
78 1440 | 500 |290.30]1.9073 | 1.8460 | 1.8659 | 1.8932 | 5.5367 | 5.3588 | 5.4166 | 5.4958 | 0.6660 | 0.6446 | 0.6515 | 0.6610
79 | 440 ] 600 |288.69]1.9194 | 1.8450 | 1.8694 | 1.8967 | 5.5410 | 5.3263 | 5.3968 | 5.4754 | 0.6665 | 0.6406 | 0.6491 | 0.6586
80 ]440| 700 |287.31]1.9302 | 1.8426 | 1.8717 | 1.8980 | 5.5456 | 5.2938 | 5.3775 | 5.4532 ] 0.6670 | 0.6367 | 0.6468 | 0.6559
81 | 440 800 |286.11]1.9404 | 1.8393 | 1.8733 | 1.8980 | 5.5517 | 5.2624 | 5.3595 | 5.4303 ] 0.6678 | 0.6330 | 0.6446 | 0.6532
82 440 | 1000 | 284.06]1.9585 | 1.8298 | 1.8740 | 1.8934 | 5.5633 | 5.1976 | 5.3231 | 5.3784 ] 0.6692 | 0.6252 | 0.6403 | 0.6469
83 | 440 | 2000 | 277.28]2.0283 | 1.7481 | 1.8564 | 1.8121 | 5.6240 | 4.8472 | 5.1475 | 5.0246 ] 0.6764 | 0.5830 | 0.6191 | 0.6044
84 440 | 4000 | 269.14]2.1531 | 1.4841 | 1.8274 | 1.4416 | 5.7949 | 3.9943 | 4.9184 | 3.8800 | 0.6970 | 0.4804 | 0.5916 | 0.4667
85 | 440 ] 10000 | 251.97 | 2.6464 | 0.1873 | 1.4350 | 0.9509 | 6.6684 | 0.4719 | 3.6158 | 2.3961 | 0.8021 | 0.0568 | 0.4349 | 0.2882
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86 | 460 | 500 |294.94]1.8800 | 1.8282 | 1.8472 | 1.8838 | 5.5449 | 5.3921 | 5.4481 | 5.5563 | 0.6669 | 0.6486 | 0.6553 | 0.6683

87 | 460 | 600 |293.34] 1.8905 | 1.8277 | 1.8509 | 1.8898 | 5.5455 | 5.3613 | 5.4294 | 5.5435] 0.6670 | 0.6449 | 0.6530 | 0.6668

88 | 460 | 700 |[291.98| 1.9011 |1.8271 | 1.8547 | 1.8951 | 5.5507 | 5.3348 | 5.4154 | 5.5333]0.6676 | 0.6417 | 0.6514 | 0.6655

89 | 460 | 800 [290.79|1.9111|1.8258 | 1.8579 | 1.8992 | 5.5572 | 5.3091 | 5.4026 | 5.5226 | 0.6684 | 0.6386 | 0.6498 | 0.6642

90 | 460 | 1000 | 288.76 | 1.9269 | 1.8184 | 1.8600 | 1.9013 | 5.5642 | 5.2510 | 5.3711 | 5.4904 | 0.6693 | 0.6316 | 0.6460 | 0.6604

91 | 460 | 2000 | 282.13] 1.9896 | 1.7553 | 1.8544 | 1.8664 | 5.6133 | 4.9522 | 5.2317 | 5.2656 | 0.6752 | 0.5956 | 0.6293 | 0.6333

92 | 460 | 4000 | 274.39 | 2.0934 | 1.5467 | 1.8332 | 1.6410 | 5.7442 | 4.2441 | 5.0302 | 4.5028 | 0.6909 | 0.5105 | 0.6050 | 0.5416

93 | 460 | 10000 | 259.44 | 2.4930 | 0.3486 | 1.7990 | 0.1464 | 6.4677 | 0.9044 | 4.6674 | 0.3799 | 0.7779 | 0.1088 | 0.5614 | 0.0457

Y 190.53 | 165.88 | 177.78 | 161.72 | 516.32 | 451.69 | 482.42 | 441.33| 62.10 | 54.33 | 58.02 | 53.08
Average (Overall) 2.0487 | 1.7837 | 1.9116 | 1.7389 | 5.5518 | 4.8568 | 5.1873 | 4.7455 ] 0.6678 | 0.5842 | 0.6239 | 0.5708
Table C-8 Acetylene [15]
(1)
pe | T p Steun AD% — AD (J/mol.K) — AD/R —
no. | ) | «pa) | emox) | L&K | P&R | Soave L&K P&R Soave L&K | P&R | Soave

work work work
1 210 | 202.7 | 193.58 | 1.0500 | 1.0244 | 1.0288 | 0.9510 | 2.0325 | 1.9830 | 1.9916 | 1.8409 | 0.2445 | 0.2385 | 0.2395 | 0.2214
2 220 | 202.7 | 195.44 | 1.0258 | 1.0420 | 1.0454 | 0.9903 | 2.0048 | 2.0365 | 2.0431 | 1.9355 | 0.2411 | 0.2449 | 0.2457 | 0.2328
3 230 | 202.7 | 197.25 ] 1.0102 | 1.0584 | 1.0609 | 1.0249 | 1.9926 | 2.0876 | 2.0925 | 2.0216 | 0.2397 | 0.2511 | 0.2517 | 0.2432
4 |240]202.7 | 199.00 | 0.9983 | 1.0712 | 1.0729 | 1.0530 | 1.9867 | 2.1316 | 2.1352 | 2.0955 | 0.2390 | 0.2564 | 0.2568 | 0.2520
5 250 | 202.7 | 200.70 | 0.9865 | 1.0786 | 1.0798 | 1.0734 | 1.9799 | 2.1647 | 2.1671 | 2.1544 | 0.2381 | 0.2604 | 0.2607 | 0.2591
6 260 | 202.7 | 202.35 ] 0.9738 | 1.0811 | 1.0818 | 1.0870 | 1.9706 | 2.1877 | 2.1890 | 2.1996 | 0.2370 | 0.2631 | 0.2633 | 0.2646
7 270 | 202.7 | 203.96 | 0.9622 | 1.0815 | 1.0818 | 1.0968 | 1.9624 | 2.2059 | 2.2064 | 2.2371 | 0.2360 | 0.2653 | 0.2654 | 0.2691
8 280 | 202.7 | 205.53 | 0.9516 | 1.0806 | 1.0805 | 1.1040 | 1.9559 | 2.2210 | 2.2207 | 2.2690 | 0.2353 | 0.2671 | 0.2671 | 0.2729
9 290 | 202.7 | 207.07 | 0.9427 | 1.0794 | 1.0789 | 1.1096 | 1.9519 | 2.2350 | 2.2341 | 2.2975 | 0.2348 | 0.2688 | 0.2687 | 0.2763
10 | 300 | 202.7 | 208.57 | 0.9359 | 1.0788 | 1.0781 | 1.1148 | 1.9520 | 2.2501 | 2.2486 | 2.3252 | 0.2348 | 0.2706 | 0.2705 | 0.2797
11 | 310 | 202.7 | 210.05 | 0.9301 | 1.0781 | 1.0771 | 1.1190 | 1.9537 | 2.2645 | 2.2625 | 2.3505 | 0.2350 | 0.2724 | 0.2721 | 0.2827
12 | 320 | 202.7 | 211.50 | 0.9244 | 1.0764 | 1.0753 | 1.1215 | 1.9551 | 2.2767 | 2.2742 | 2.3720 | 0.2352 | 0.2738 | 0.2735 | 0.2853
13 | 210 | 304.0 | 189.80 | 1.0876 | 0.9301 | 0.9432 | 0.7998 | 2.0643 | 1.7652 | 1.7902 | 1.5180 | 0.2483 | 0.2123 | 0.2153 | 0.1826
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14 1220]304.01191.7311.0599 | 0.9711 | 0.9824 | 0.8757 | 2.0321 | 1.8618 | 1.8835 | 1.6790 | 0.2444 | 0.2239 | 0.2265 | 0.2019
15 1230 304.0 ] 193.58 ] 1.0384 | 1.0017 | 1.0115 | 0.9353 | 2.0102 | 1.9392 | 1.9580 | 1.8106 | 0.2418 | 0.2332 | 0.2355 | 0.2178
16 | 240]304.0 1 195.37 11.0203 | 1.0238 | 1.0322 | 0.9816 | 1.9934 | 2.0001 | 2.0166 | 1.9177 | 0.2398 | 0.2406 | 0.2426 | 0.2307
17 1250 ]304.0197.10 ) 1.0046 | 1.0393 | 1.0467 | 1.0175] 1.9800 | 2.0484 | 2.0629 | 2.0055 | 0.2381 | 0.2464 | 0.2481 | 0.2412
18 | 260 | 304.0 1 198.78 1 0.9913 | 1.0507 | 1.0572 | 1.0463 | 1.9705 | 2.0886 | 2.1014 | 2.0797 | 0.2370 | 0.2512 | 0.2528 | 0.2501
19 | 270]304.0]200.41]10.9795|1.0586 | 1.0643 | 1.0689 ] 1.9631 | 2.1216 | 2.1329 | 2.1421 | 0.2361 | 0.2552 | 0.2565 | 0.2576
20 | 280 ] 304.0 | 202.00 | 0.9688 | 1.0637 | 1.0687 | 1.0865 | 1.9571 | 2.1487 | 2.1588 | 2.1946 | 0.2354 | 0.2584 | 0.2597 | 0.2640
21 1290 | 304.0 | 203.5510.9592 | 1.0668 | 1.0712 | 1.1003 | 1.9525 | 2.1716 | 2.1806 | 2.2396 | 0.2349 | 0.2612 | 0.2623 | 0.2694
22 | 300 ] 304.0 ] 205.07 ] 0.9511 | 1.0690 | 1.0730 | 1.1116 | 1.9504 | 2.1923 | 2.2004 | 2.2796 | 0.2346 | 0.2637 | 0.2647 | 0.2742
23 ] 310 | 304.0 | 206.56 | 0.9450 | 1.0715 | 1.0749 | 1.1217 | 1.9521 | 2.2132 | 2.2204 | 2.3171 ] 0.2348 | 0.2662 | 0.2671 | 0.2787
24 13201 304.0 ] 208.03 ] 0.9399 | 1.0732 | 1.0763 | 1.1300 | 1.9552 | 2.2326 | 2.2390 | 2.3508 | 0.2352 | 0.2685 | 0.2693 | 0.2827
25 ] 230 ] 506.6 | 188.69 | 1.0794 | 0.8539 | 0.8808 | 0.7034 | 2.0367 | 1.6112 | 1.6619 | 1.3273 | 0.2450 | 0.1938 | 0.1999 | 0.1596
26 | 240 ] 506.6 | 190.57 | 1.0553 | 0.9059 | 0.9298 | 0.8004 | 2.0111 | 1.7264 | 1.7720 | 1.5254 | 0.2419 | 0.2077 | 0.2131 | 0.1835
27 | 250 ]506.6 | 192.38 | 1.0361 | 0.9453 | 0.9669 | 0.8773 | 1.9932 | 1.8186 | 1.8600 | 1.6876 | 0.2397 | 0.2187 | 0.2237 | 0.2030
28 ]260]506.6 | 194.1211.0211 | 0.9762 | 0.9957 | 0.9395 | 1.9822 | 1.8950 | 1.9329 | 1.8238 | 0.2384 | 0.2279 | 0.2325 | 0.2194
29 | 270]506.6 | 195.80 | 1.0073 | 0.9988 | 1.0166 | 0.9886 | 1.9723 | 1.9556 | 1.9905 | 1.9357 | 0.2372 | 0.2352 | 0.2394 | 0.2328
30 ]280]506.6 | 197.4310.9929 | 1.0135 | 1.0299 | 1.0258 | 1.9603 | 2.0009 | 2.0333 | 2.0251 | 0.2358 | 0.2407 | 0.2446 | 0.2436
31 | 290 ]506.6 | 199.02 ] 0.9812 | 1.0253 | 1.0405 | 1.0567 | 1.9527 | 2.0406 | 2.0708 | 2.1029 | 0.2349 | 0.2454 | 0.2491 | 0.2529
32 | 300 ]506.6 | 200.56 | 0.9717 | 1.0351 | 1.0492 | 1.0827 | 1.9489 | 2.0760 | 2.1044 | 2.1714 | 0.2344 | 0.2497 | 0.2531 | 0.2612
33 ] 310 ] 506.6 | 202.08 | 0.9646 | 1.0438 | 1.0570 | 1.1051 | 1.9493 | 2.1092 | 2.1359 | 2.2332 | 0.2345 | 0.2537 | 0.2569 | 0.2686
34 | 320 ]506.6 | 203.56 | 0.9583 | 1.0504 | 1.0628 | 1.1235 | 1.9507 | 2.1383 | 2.1635 | 2.2870 | 0.2346 | 0.2572 | 0.2602 | 0.2751
35 | 240 709.3 | 187.18 |1 1.0833 | 0.7627 | 0.8056 | 0.5755 | 2.0277 | 1.4276 | 1.5078 | 1.0772 | 0.2439 | 0.1717 | 0.1814 | 0.1296
36 | 250 ] 709.3]189.07 | 1.0601 | 0.8307 | 0.8692 | 0.7015 | 2.0043 | 1.5707 | 1.6433 | 1.3263 | 0.2411 | 0.1889 | 0.1977 | 0.1595
37 1260 709.3]190.88 | 1.0410 | 0.8820 | 0.9168 | 0.8007 | 1.9870 | 1.6835 | 1.7500 | 1.5284 | 0.2390 | 0.2025 | 0.2105 | 0.1838
38 ]1270]709.3]192.61]1.0242 | 0.9205 | 0.9524 | 0.8793 | 1.9728 | 1.7731 | 1.8345 | 1.6937 | 0.2373 | 0.2133 | 0.2206 | 0.2037
39 |280]709.3]194.2911.0082 | 0.9485 | 0.9779 | 0.9411 | 1.9589 | 1.8429 | 1.9000 | 1.8284 | 0.2356 | 0.2217 | 0.2285 | 0.2199
40 12901 709.3]195.910.9950 | 0.9707 | 0.9980 | 0.9917 | 1.9493 | 1.9018 | 1.9553 | 1.9430 | 0.2345 | 0.2287 | 0.2352 | 0.2337
41 [ 300 | 709.3]197.50 | 0.9853 | 0.9898 | 1.0153 | 1.0350 | 1.9459 | 1.9549 | 2.0053 | 2.0441 ] 0.2340 | 0.2351 | 0.2412 | 0.2459
42 1310]709.3]199.04|0.9784 | 1.0067 | 1.0306 | 1.0723 | 1.9475 | 2.0037 | 2.0514 | 2.1344 | 0.2342 | 0.2410 | 0.2467 | 0.2567
43 3201 709.3]200.55) 0.9723 | 1.0201 | 1.0428 | 1.1031 | 1.9500 | 2.0459 | 2.0912 | 2.2123 | 0.2345 | 0.2461 | 0.2515 | 0.2661
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44 1250 ] 1013 | 185.27 | 1.0974 | 0.6332 | 0.7037 | 0.3841 | 2.0331 | 1.1732 | 1.3038 | 0.7116 | 0.2445 | 0.1411 | 0.1568 | 0.0856
45 [ 260 | 1013 | 187.20 | 1.0708 | 0.7222 | 0.7851 | 0.5520 | 2.0046 | 1.3519 | 1.4698 | 1.0333 | 0.2411 | 0.1626 | 0.1768 | 0.1243
46 | 270 ] 1013 [ 189.04 | 1.0495 | 0.7896 | 0.8466 | 0.6841 | 1.9840 | 1.4926 | 1.6004 | 1.2933 | 0.2386 | 0.1795 | 0.1925 | 0.1556
47 [280] 1013 | 190.79 | 1.0314 | 0.8411 | 0.8933 | 0.7893 | 1.9678 | 1.6047 | 1.7043 | 1.5060 | 0.2367 | 0.1930 | 0.2050 | 0.1811
48 1290 ] 1013 [ 192.48 | 1.0155 | 0.8807 | 0.9289 | 0.8738 | 1.9547 | 1.6952 | 1.7880 | 1.6819 | 0.2351 | 0.2039 | 0.2151 | 0.2023
49 1300 ] 1013 [ 194.11 | 1.0029 | 0.9129 | 0.9578 | 0.9437 | 1.9468 | 1.7721 | 1.8592 | 1.8319 | 0.2342 | 0.2131 | 0.2236 | 0.2203
50 | 310] 1013 | 195.70 ] 0.9936 | 0.9402 | 0.9823 | 1.0029 | 1.9446 | 1.8401 | 1.9224 | 1.9626 | 0.2339 | 0.2213 | 0.2312 | 0.2361
51 320 ] 1013 | 197.24 1 0.9867 | 0.9635 | 1.0031 | 1.0529 | 1.9461 | 1.9004 | 1.9786 | 2.0768 | 0.2341 | 0.2286 | 0.2380 | 0.2498
52 | 260 | 1520 | 182.48 ] 1.1209 | 0.3944 | 0.5254 | 0.0095 | 2.0455 | 0.7197 | 0.9588 | 0.0173 | 0.2460 | 0.0866 | 0.1153 | 0.0021
53 | 270 | 1520 | 184.53 | 1.0877 | 0.5265 | 0.6410 | 0.2643 | 2.0071 | 0.9716 | 1.1828 | 0.4876 | 0.2414 | 0.1169 | 0.1423 | 0.0587
54 | 280 ] 1520 | 186.45 ] 1.0625 | 0.6257 | 0.7278 | 0.4617 | 1.9809 | 1.1666 | 1.3570 | 0.8607 | 0.2383 | 0.1403 | 0.1632 | 0.1035
55 1290 | 1520 | 188.26 | 1.0426 | 0.7023 | 0.7948 | 0.6182 | 1.9628 | 1.3222 | 1.4963 | 1.1638 | 0.2361 | 0.1590 | 0.1800 | 0.1400
56 ]300 ] 1520 | 190.01 | 1.0295 | 0.7656 | 0.8504 | 0.7473 | 1.9561 | 1.4548 | 1.6159 | 1.4200 | 0.2353 | 0.1750 | 0.1944 | 0.1708
57 | 310] 1520 | 191.68 | 1.0194 | 0.8172 | 0.8957 | 0.8535 | 1.9540 | 1.5664 | 1.7169 | 1.6361 | 0.2350 | 0.1884 | 0.2065 | 0.1968
58 1320 ] 1520 | 193.30 | 1.0109 | 0.8590 | 0.9323 | 0.9410 | 1.9541 | 1.6603 | 1.8020 | 1.8189 | 0.2350 | 0.1997 | 0.2167 | 0.2188
59 | 270 ] 2027 | 180.80 | 1.1374 | 0.2038 | 0.4102 | 0.2943 | 2.0563 | 0.3685 | 0.7416 | 0.5320 | 0.2473 | 0.0443 | 0.0892 | 0.0640
60 ]| 280 | 2027 | 182.95]1.1022 | 0.3741 | 0.5496 | 0.0418 | 2.0166 | 0.6845 | 1.0055 | 0.0765 | 0.2426 | 0.0823 | 0.1209 | 0.0092
61 | 290 | 2027 | 184.94 1 1.0756 | 0.4993 | 0.6529 | 0.2965 | 1.9892 | 0.9233 | 1.2075 | 0.5483 | 0.2393 | 0.1111 | 0.1452 | 0.0659
62 | 300 | 2027 | 186.81 | 1.0553 | 0.5956 | 0.7331 | 0.4964 | 1.9714 | 1.1126 | 1.3695 | 0.9273 | 0.2371 | 0.1338 | 0.1647 | 0.1115
63 ]| 310 | 2027 | 188.59 | 1.0408 | 0.6732 | 0.7981 | 0.6582 | 1.9628 | 1.2695 | 1.5051 | 1.2412 | 0.2361 | 0.1527 | 0.1810 | 0.1493
64 | 320 | 2027 | 190.29 | 1.0304 | 0.7368 | 0.8518 | 0.7909 | 1.9607 | 1.4020 | 1.6208 | 1.5051 | 0.2358 | 0.1686 | 0.1949 | 0.1810
65 ]| 280 | 2533 | 179.79 | 1.1474 | 0.0615 | 0.3564 | 0.5157 | 2.0628 | 0.1107 | 0.6408 | 0.9272 | 0.2481 | 0.0133 | 0.0771 | 0.1115
66 | 290 | 2533 | 182.03 ] 1.1115 | 0.2589 | 0.5026 | 0.1139 | 2.0233 | 0.4713 | 0.9148 | 0.2073 | 0.2434 | 0.0567 | 0.1100 | 0.0249
67 ]300 | 2533 | 184.07 | 1.0838 | 0.4014 | 0.6112 | 0.1849 | 1.9949 | 0.7389 | 1.1251 | 0.3404 ] 0.2399 | 0.0889 | 0.1353 | 0.0409
68 ]| 310 | 2533 | 185.97 | 1.0633 | 0.5112 | 0.6968 | 0.417/9 | 1.9774 | 0.9506 | 1.2958 | 0.7771 | 0.2378 | 0.1143 | 0.1559 | 0.0935
69 | 320 | 2533 | 187.77 | 1.0502 | 0.6008 | 0.7682 | 0.6064 | 1.9719 | 1.1280 | 1.4424 | 1.1387 | 0.2372 | 0.1357 | 0.1735 | 0.1370
70 1280 ) 3040 | 176.62 | 1.2155 | 0.3472 | 0.1896 | 1.2920 | 2.1469 | 0.6132 | 0.3349 | 2.2819 | 0.2582 | 0.0738 | 0.0403 | 0.2745
71 1290 | 3040 | 179.27 ] 1.1574 | 0.0303 | 0.3606 | 0.6442 | 2.0749 | 0.0543 | 0.6465 | 1.1549 | 0.2496 | 0.0065 | 0.0778 | 0.1389
72 1300 ) 3040 | 181.551.1172 | 0.1771 | 0.4923 | 0.2023 | 2.0283 | 0.3215 | 0.8937 | 0.3673 | 0.2440 | 0.0387 | 0.1075 | 0.0442
73 | 310 ] 3040 | 183.63 ] 1.0946 | 0.3349 | 0.6025 | 0.1319 | 2.0100 | 0.6149 | 1.1064 | 0.2423 ] 0.2418 | 0.0740 | 0.1331 | 0.0291
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74 | 320 | 3040 | 185.55 | 1.0742 | 0.4525 | 0.6873 | 0.3871 | 1.9931 | 0.8397 | 1.2753 | 0.7183 | 0.2397 | 0.1010 | 0.1534 | 0.0864
75 | 290 | 3546 | 176.44 | 1.2240 | 0.3990 | 0.2949 | 1.3658 | 2.1596 | 0.7039 | 0.5203 | 2.4098 | 0.2598 | 0.0847 | 0.0626 | 0.2898
76 | 300 | 3546 | 179.12 | 1.1642 | 0.0833 | 0.4018 | 0.6877 | 2.0852 | 0.1492 | 0.7197 | 1.2317 | 0.2508 | 0.0180 | 0.0866 | 0.1482
77 | 310 | 3546 | 181.43 | 1.1308 | 0.1336 | 0.5184 | 0.2176 | 2.0516 | 0.2424 | 0.9406 | 0.3948 | 0.2468 | 0.0292 | 0.1131 | 0.0475
78 | 320 | 3546 | 183.50 | 1.1056 | 0.2919 | 0.6159 | 0.1294 | 2.0289 | 0.5356 | 1.1303 | 0.2375 | 0.2440 | 0.0644 | 0.1359 | 0.0286
79 | 300 | 4053 | 176.64 | 1.2398 | 0.3931 | 0.4302 | 1.3152 | 2.1899 | 0.6944 | 0.7598 | 2.3231 | 0.2634 | 0.0835 | 0.0914 | 0.2794
80 | 310 | 4053 | 179.27 | 1.1744 | 0.1008 | 0.4666 | 0.6508 | 2.1053 | 0.1807 | 0.8364 | 1.1667 | 0.2532 | 0.0217 | 0.1006 | 0.1403
81 | 320 | 4053 | 181.56 | 1.1430 | 0.1123 | 0.5601 | 0.1783 | 2.0753 | 0.2039 | 1.0169 | 0.3237 | 0.2496 | 0.0245 | 0.1223 | 0.0389
82 | 300 | 5066 | 170.28 | 1.8181 | 1.3835 | 7.1429 | 3.6850 | 3.0959 | 2.3558 | 12.1630 | 6.2748 | 0.3724 | 0.2834 | 1.4630 | 0.7547
83 | 310 | 5066 | 174.75 | 1.3656 | 0.6789 | 6.9592 | 1.8781 | 2.3865 | 1.1864 | 12.1615 | 3.2821 | 0.2870 | 0.1427 | 1.4628 | 0.3948
84 | 320 | 5066 | 177.74 | 1.2642 | 0.3095 | 0.6244 | 0.9844 | 2.2469 | 0.5501 | 1.1099 | 1.7497 | 0.2703 | 0.0662 | 0.1335 | 0.2105
85 | 310 | 6080 | 168.38 | 2.2697 | 1.5951 | 4.6707 | 4.5207 | 3.8218 | 2.6858 | 7.8646 | 7.6119 | 0.4597 | 0.3230 | 0.9459 | 0.9156
86 | 320 | 6080 | 173.64 | 1.5410 | 0.8487 | 4.2812 | 2.1976 | 2.6758 | 1.4736 | 7.4337 | 3.8158 | 0.3218 | 0.1772 | 0.8941 | 0.4590
> 92.472 | 67.393 | 92.679 | 77.987 | 175.786 | 130.661 | 175.012 | 148.849 | 21.143 | 15.716 | 21.050 | 17.903
Average (Overall) 1.0753 | 0.7836 | 1.0777 | 0.9068 | 2.0440 | 1.5193 | 2.0350 | 1.7308 | 0.2459 | 0.1827 | 0.2448 | 0.2082
Table C-9 Neopentane [14]
(1)

Pt T p Seewn) AD% — AD (J/mol.K) — AD/R —

no. K) &Pa) | @mork) | L&K | P&R | Soave L&K | P&R | Soave L&K | P&R | Soave
work work work
1 |344.44| 345 | 81.71 |0.8433 | 2.7595 | 2.5299 | 2.5731 | 0.6890 | 2.2548 | 2.0671 | 2.1024 | 0.0829 | 0.2712 | 0.2486 | 0.2529
2 |344.44 ) 68.9 | 75.79 | 0.9097 | 2.8694 | 2.6314 | 2.6601 | 0.6894 | 2.1746 | 1.9943 | 2.0160 | 0.0829 | 0.2616 | 0.2399 | 0.2425
3 |344.44 | 103.4 | 72.28 | 0.9927 | 2.9339 | 2.6950 | 2.6936 | 0.7176 | 2.1208 | 1.9481 | 1.9471 | 0.0863 | 0.2551 | 0.2343 | 0.2342
4 | 344441 137.9 | 69.75 | 1.0556 | 2.9476 | 2.7115 | 2.6690 | 0.7362 | 2.0558 | 1.8912 | 1.8615 | 0.0886 | 0.2473 | 0.2275 | 0.2239
5 134444 | 172.4 | 67.72 | 1.0856 | 2.9082 | 2.6774 | 2.5845 | 0.7352 | 1.9695 | 1.8132 | 1.7503 | 0.0884 | 0.2369 | 0.2181 | 0.2105
6 |344.44 | 206.8 | 66.06 | 1.1517 | 2.8882 | 2.6650 | 2.5132 | 0.7608 | 1.9080 | 1.7605 | 1.6603 | 0.0915 | 0.2295 | 0.2118 | 0.1997
7 134444 241.3 | 64.61 | 1.1877 | 2.8255 | 2.6115 | 2.3927 | 0.7674 | 1.8256 | 1.6874 | 1.5460 | 0.0923 | 0.2196 | 0.2030 | 0.1859
8 |344.44| 275.8 | 63.34 | 1.2437 | 2.7705 | 2.5677 | 2.2738 | 0.7878 | 1.7549 | 1.6264 | 1.4403 | 0.0948 | 0.2111 | 0.1956 | 0.1732
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9 34444 | 344.7 | 61.17 | 1.3712 | 2.6438 | 2.4683 | 2.0001 | 0.8387 | 1.6172 | 1.5098 | 1.2234 | 0.1009 | 0.1945 | 0.1816 | 0.1472
10 | 344.44 | 413.7 | 59.30 | 1.4697 | 2.4476 | 2.3064 | 1.6297 | 0.8715 | 1.4513 | 1.3676 | 0.9663 | 0.1048 | 0.1746 | 0.1645 | 0.1162
11 | 344.44 | 482.6 | 57.66 | 1.6191 | 2.2600 | 2.1612 | 1.2388 | 0.9336 | 1.3032 | 1.2463 | 0.7143 | 0.1123 | 0.1568 | 0.1499 | 0.0859
12 | 344.44 | 551.6 | 56.18 | 1.7814 | 2.0407 | 1.9937 | 0.7834 | 1.0009 | 1.1466 | 1.1201 | 0.4401 | 0.1204 | 0.1379 | 0.1347 | 0.0529
13 500 68.9 | 136.65]1.1685 | 2.3432 | 2.2082 | 2.2926 | 1.5968 | 3.2020 | 3.0176 | 3.1330 | 0.1921 | 0.3851 | 0.3630 | 0.3768
14 500 137.9 | 130.79 | 1.2217 | 2.4185 | 2.2856 | 2.4118 | 1.5979 | 3.1633 | 2.9894 | 3.1544 | 0.1922 | 0.3805 | 0.3596 | 0.3794
15 500 275.8 | 124.84 | 1.2894 | 2.4782 | 2.3567 | 2.5422 | 1.6097 | 3.0939 | 2.9422 | 3.1737 | 0.1936 | 0.3721 | 0.3539 | 0.3817
16 500 413.7 | 121.31 | 1.3601 | 2.5153 | 2.4097 | 2.6373 | 1.6500 | 3.0513 | 2.9231 | 3.1992 ]| 0.1985 | 0.3670 | 0.3516 | 0.3848
17 500 551.6 | 118.74 | 1.4162 | 2.5250 | 2.4382 | 2.6963 | 1.6816 | 2.9983 | 2.8951 | 3.2016 | 0.2023 | 0.3606 | 0.3482 | 0.3851
18 500 689.5 | 116.66 | 1.4265 | 2.4809 | 2.4155 | 2.6949 | 1.6641 | 2.8942 | 2.8178 | 3.1438 | 0.2002 | 0.3481 | 0.3389 | 0.3781
19 500 |1034.2|112.67 | 1.4165 | 2.3081 | 2.3071 | 2.6049 | 1.5960 | 2.6005 | 2.5994 | 2.9349 | 0.1920 | 0.3128 | 0.3127 | 0.3530
20 500 | 1378.9|109.62|1.3824 | 2.0798 | 2.1604 | 2.4296 | 1.5153 | 2.2798 | 2.3681 | 2.6633 | 0.1823 | 0.2742 | 0.2848 | 0.3203
21 500 |1723.7|107.02|1.2942 | 1.7687 | 1.9516 | 2.1437 | 1.3851 | 1.8929 | 2.0886 | 2.2942 | 0.1666 | 0.2277 | 0.2512 | 0.2759
22 500 | 2068.4 | 104.73]1.1991 | 1.4203 | 1.7317 | 1.7924 | 1.2558 | 1.4874 | 1.8135 | 1.8771 | 0.1510 | 0.1789 | 0.2181 | 0.2258
23 500 |2413.2|102.52|1.0009 | 0.9351 | 1.4096 | 1.2753 | 1.0261 | 0.9587 | 1.4452 | 1.3074 ]| 0.1234 | 0.1153 | 0.1738 | 0.1573
24 500 | 2757.9 | 100.22 | 0.5822 | 0.1896 | 0.8743 | 0.4670 | 0.5835 | 0.1900 | 0.8763 | 0.4681 | 0.0702 | 0.0229 | 0.1054 | 0.0563
25 500 | 3102.6 | 98.56 | 0.7103 | 0.0525 | 0.9000 | 0.1270 | 0.7001 | 0.0517 | 0.8871 | 0.1252 | 0.0842 | 0.0062 | 0.1067 | 0.0151
> 30.179 | 55.810 | 55.468 | 52.127 | 27.390 | 49.446 | 49.695 | 48.344 | 3.294 | 5947 | 5977 | 5.815
Average (Overall) 1.2072 | 2.2324 | 2.2187 | 2.0851 | 1.0956 | 1.9778 | 1.9878 | 1.9338 | 0.1318 | 0.2379 | 0.2391 | 0.2326
Table C-10 Benzene [72]
(1)

pe | T Seeun AD% — AD (J/mol.K) — AD/R —

no. | « | wpa) | ymox) | L&K | P&R | Soave L&K P&R Soave L&K | P&R | Soave
work work work
1 5001 100 | 325.56 | 0.0565 | 0.0422 | 0.0455 | 0.0765 | 0.1838 | 0.1375 | 0.1481 | 0.2491 | 0.0221 | 0.0165 | 0.0178 | 0.0300
2 500 | 200 | 319.65 | 0.0796 | 0.0332 | 0.0405 | 0.0751 | 0.2545 | 0.1062 | 0.1295 | 0.2401 | 0.0306 | 0.0128 | 0.0156 | 0.0289
3 500 |1 400 | 313.58 | 0.1245 | 0.0098 | 0.0262 | 0.0526 | 0.3904 | 0.0308 | 0.0821 | 0.1649 | 0.0470 | 0.0037 | 0.0099 | 0.0198
4 500 | 600 | 309.89 | 0.1721 | 0.0157 | 0.0112 | 0.0164 | 0.5332 | 0.0486 | 0.0347 | 0.0509 | 0.0641 | 0.0058 | 0.0042 | 0.0061
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5 |500] 800 | 307.16 | 0.2256 | 0.0403 | 0.0011 | 0.0279 | 0.6930 | 0.1238 | 0.0035 | 0.0856 | 0.0833 | 0.0149 | 0.0004 | 0.0103
6 | 500] 1000 | 304.95 ] 0.2833 | 0.0665 | 0.0128 | 0.0823 | 0.8638 | 0.2029 | 0.0391 | 0.2511 | 0.1039 | 0.0244 | 0.0047 | 0.0302
7 150012000 297.01)0.7065 | 0.2010 | 0.0020 | 0.5224 | 2.0984 | 0.5971 | 0.0060 | 1.5515 | 0.2524 | 0.0718 | 0.0007 | 0.1866
8 |[525] 100 | 332.47]0.0361 | 0.0273 | 0.0303 | 0.0647 | 0.1200 | 0.0906 | 0.1007 | 0.2152 | 0.0144 | 0.0109 | 0.0121 | 0.0259
9 ]525] 200 | 326.58 ] 0.0535 | 0.0187 | 0.0255 | 0.0678 | 0.1748 | 0.0612 | 0.0833 | 0.2215 | 0.0210 | 0.0074 | 0.0100 | 0.0266
10 | 525 ] 400 | 320.54 ] 0.0856 | 0.0040 | 0.0110 | 0.0551 | 0.2742 | 0.0130 | 0.0352 | 0.1765 | 0.0330 | 0.0016 | 0.0042 | 0.0212
11 | 525] 600 | 316.89 ] 0.1226 | 0.0250 | 0.0006 | 0.0342 | 0.3886 | 0.0794 | 0.0019 | 0.1083 | 0.0467 | 0.0095 | 0.0002 | 0.0130
12 | 525| 800 | 314.21]0.1626 | 0.0465 | 0.0113 | 0.0055| 0.5108 | 0.1462 | 0.0356 | 0.0173 | 0.0614 | 0.0176 | 0.0043 | 0.0021
13 | 5251000 | 312.05] 0.2027 | 0.0713 | 0.0238 | 0.0330 ] 0.6325 | 0.2226 | 0.0742 | 0.1029 | 0.0761 | 0.0268 | 0.0089 | 0.0124
14 | 5252000 | 304.50 ] 0.4719 | 0.1990 | 0.0467 | 0.3329 | 1.4371 | 0.6060 | 0.1422 | 1.0138 | 0.1729 | 0.0729 | 0.0171 | 0.1219
15 | 52513000 | 298.50 | 1.0202 | 0.3295 | 0.3543 | 0.9503 | 3.0452 | 0.9837 | 1.0576 | 2.8366 | 0.3663 | 0.1183 | 0.1272 | 0.3412
16 | 550 | 100 | 339.32]0.0138 | 0.0091 | 0.0119 | 0.0487 | 0.0469 | 0.0307 | 0.0403 | 0.1654 | 0.0056 | 0.0037 | 0.0049 | 0.0199
17 | 550 | 200 | 333.44 ] 0.0253 | 0.0008 | 0.0056 | 0.0537 | 0.0842 | 0.0025 | 0.0186 | 0.1790 | 0.0101 | 0.0003 | 0.0022 | 0.0215
18 | 550 | 400 | 327.44]0.0516 | 0.0190 | 0.0051 | 0.0525] 0.1690 | 0.0623 | 0.0166 | 0.1719 | 0.0203 | 0.0075 | 0.0020 | 0.0207
19 | 550 | 600 | 323.81]0.0767 | 0.0410 | 0.0185 | 0.0388 | 0.2482 | 0.1327 | 0.0599 | 0.1257 | 0.0299 | 0.0160 | 0.0072 | 0.0151
20 | 550 | 800 |321.17]0.1074 | 0.0595 | 0.0274 | 0.0225 ] 0.3450 | 0.1910 | 0.0880 | 0.0723 | 0.0415 | 0.0230 | 0.0106 | 0.0087
21 ]550 11000 | 319.05]0.1363 | 0.0823 | 0.0394 | 0.0033 | 0.4347 | 0.2625 | 0.1258 | 0.0104 | 0.0523 | 0.0316 | 0.0151 | 0.0013
22 | 550 | 2000 | 311.78 ] 0.3197 | 0.2002 | 0.0759 | 0.2081 | 0.9967 | 0.6240 | 0.2367 | 0.6488 | 0.1199 | 0.0751 | 0.0285 | 0.0780
23 ] 550 | 3000 | 306.44 1 0.5985 | 0.3411 | 0.0101 | 0.5955| 1.8341 | 1.0452 | 0.0310 | 1.8248 | 0.2206 | 0.1257 | 0.0037 | 0.2195
24 ] 550 | 4000 | 300.82 ] 1.2362 | 0.5107 | 4.4688 | 1.4305 | 3.7187 | 1.5364 | 13.4429 | 4.3031 | 0.4473 | 0.1848 | 1.6169 | 0.5176
25 | 575 100 | 346.09]0.0121 | 0.0137 | 0.0110 | 0.0275 ] 0.0417 | 0.0473 | 0.0381 | 0.0951 | 0.0050 | 0.0057 | 0.0046 | 0.0114
26 | 575 200 | 340.22 1 0.0050 | 0.0242 | 0.0183 | 0.0340 | 0.0171 | 0.0825 | 0.0623 | 0.1158 | 0.0021 | 0.0099 | 0.0075 | 0.0139
27 | 575 400 |334.24]0.0143 | 0.0418 | 0.0287 | 0.0391 | 0.0479 | 0.1395 | 0.0959 | 0.1306 | 0.0058 | 0.0168 | 0.0115 | 0.0157
28 | 575 ] 600 | 330.66 | 0.0362 | 0.0585 | 0.0376 | 0.0368 | 0.1196 | 0.1935 | 0.1244 | 0.1218 | 0.0144 | 0.0233 | 0.0150 | 0.0146
29 | 575] 800 |328.03]0.0554 | 0.0795 | 0.0499 | 0.0251 | 0.1818 | 0.2607 | 0.1637 | 0.0823 | 0.0219 | 0.0314 | 0.0197 | 0.0099
30 | 5751000 | 325.95] 0.0786 | 0.0982 | 0.0591 | 0.0113 | 0.2561 | 0.3201 | 0.1926 | 0.0370 | 0.0308 | 0.0385 | 0.0232 | 0.0044
31 | 57512000 | 318.91 | 0.2129 | 0.2013 | 0.0952 | 0.1204 | 0.6790 | 0.6421 | 0.3035 | 0.3839 | 0.0817 | 0.0772 | 0.0365 | 0.0462
32 | 5753000 | 313.94 | 0.3819 | 0.3359 | 0.0986 | 0.3804 | 1.1988 | 1.0544 | 0.3095 | 1.1943 | 0.1442 | 0.1268 | 0.0372 | 0.1436
33 | 57514000 | 309.42 | 0.6367 | 0.5106 | 0.1157 | 0.8339 | 1.9701 | 1.5798 | 0.3580 | 2.5803 | 0.2370 | 0.1900 | 0.0431 | 0.3104
34 | 5754500 | 306.94 ] 0.8240 | 0.6394 | 2.8990 | 1.2110 | 2.5292 | 1.9626 | 8.8982 | 3.7172 ] 0.3042 | 0.2361 | 1.0703 | 0.4471
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35 | 600 100 | 352.79]0.0387 | 0.0379 | 0.0354 | 0.0041 | 0.1365 | 0.1337 | 0.1248 | 0.0145 | 0.0164 | 0.0161 | 0.0150 | 0.0017
36 | 600 | 200 | 346.94 | 0.0303 | 0.0443 | 0.0387 | 0.0166 | 0.1053 | 0.1536 | 0.1341 | 0.0575 | 0.0127 | 0.0185 | 0.0161 | 0.0069
37 | 600 400 | 340.98 | 0.0176 | 0.0623 | 0.0500 | 0.0252 | 0.0600 | 0.2125 | 0.1707 | 0.0860 | 0.0072 | 0.0256 | 0.0205 | 0.0103
38 | 600 600 | 337.41 | 0.0030 | 0.0799 | 0.0603 | 0.0269 | 0.0102 | 0.2695 | 0.2035 | 0.0909 | 0.0012 | 0.0324 | 0.0245 | 0.0109
39 | 600 800 | 334.81]0.0129 | 0.0973 | 0.0698 | 0.0241 | 0.0432 | 0.3257 | 0.2336 | 0.0808 | 0.0052 | 0.0392 | 0.0281 | 0.0097
40 | 600 | 1000 | 332.75] 0.0295 | 0.1152 | 0.0791 | 0.0171 | 0.0981 | 0.3835 | 0.2632 | 0.0569 | 0.0118 | 0.0461 | 0.0317 | 0.0068
41 | 600 | 2000 | 325.87 | 0.1249 | 0.2119 | 0.1184 | 0.0667 | 0.4072 | 0.6905 | 0.3860 | 0.2174 | 0.0490 | 0.0831 | 0.0464 | 0.0261
42 | 600 | 3000 | 321.18 ] 0.2425 | 0.3281 | 0.1381 | 0.2354 | 0.7788 | 1.0536 | 0.4435 | 0.7561 | 0.0937 | 0.1267 | 0.0533 | 0.0909
43 | 600 | 4000 | 317.17 | 0.3907 | 0.4786 | 0.0984 | 0.5183 | 1.2392 | 1.5178 | 0.3121 | 1.6438 | 0.1491 | 0.1826 | 0.0375 | 0.1977
44 | 600 | 4500 | 314.84 1 0.3679 | 0.6908 | 0.1247 | 0.8375| 1.1584 | 2.1748 | 0.3926 | 2.6367 | 0.1393 | 0.2616 | 0.0472 | 0.3171
Y 9.8838 | 6.5431 | 9.5315 | 9.3419 | 30.5561 | 20.5347 | 29.2437 | 28.8856 | 3.6753 | 2.4699 | 3.5174 | 3.4743
Average (Overall) 0.2246 | 0.1487 | 0.2166 | 0.2123 | 0.6945 | 0.4667 | 0.6646 | 0.6565 | 0.0835 | 0.0561 | 0.0799 | 0.0790
Table C-11 Carbon dioxide [15]
1)

Pt. T p Seeun AD% — AD (J/mol.K) — AD/R —

no. (K) &Pa) | gmorx) | L&K | P&R | Soave L&K | P&R | Soave L&K | P&R | Soave
work work work
1 313.15| 202.7 | 209.62 | 3.7114 | 2.7192 | 2.8620 | 2.7595 | 7.7796 | 5.6999 | 5.9992 | 5.7843 | 0.9357 | 0.6856 | 0.7216 | 0.6957
2 313.15| 608.0 | 200.11 | 3.8898 | 2.9329 | 3.0670 | 2.8974 | 7.7838 | 5.8689 | 6.1373 | 5.7979 | 0.9362 | 0.7059 | 0.7382 | 0.6974
3 313.15| 1013 | 195.48 | 3.9786 | 3.0866 | 3.2062 | 3.0022 | 7.7775 | 6.0338 | 6.2675 | 5.8687 | 0.9355 | 0.7257 | 0.7539 | 0.7059
4 313.15| 1520 | 191.61 | 4.0565 | 3.2635 | 3.3596 | 3.1396 | 7.7728 | 6.2533 | 6.4375 | 6.0160 | 0.9349 | 0.7521 | 0.7743 | 0.7236
5 313.15| 2027 | 188.74 | 4.0925 | 3.4128 | 3.4797 | 3.2686 | 7.7241 | 6.4413 | 6.5675 | 6.1691 | 0.9291 | 0.7748 | 0.7899 | 0.7420
6 313.15| 2533 | 186.27 | 4.1736 | 3.6199 | 3.6506 | 3.4724 | 7.7742 | 6.7427 | 6.8000 | 6.4680 | 0.9351 | 0.8110 | 0.8179 | 0.7780
7 313.15| 3040 | 184.19 | 4.2019 | 3.7875 | 3.7735 | 3.6542 | 7.7394 | 6.9761 | 6.9504 | 6.7305 | 0.9309 | 0.8391 | 0.8360 | 0.8095
8 313.15| 4053 | 180.63 | 4.1865 | 4.0964 | 3.9547 | 4.0481 | 7.5622 | 7.3993 | 7.1433 | 7.3120 | 0.9096 | 0.8900 | 0.8592 | 0.8795
9 313.15| 5066 | 177.20 | 4.2536 | 4.5679 | 4.2017 | 4.6989 | 7.5375 | 8.0944 | 7.4456 | 8.3266 | 0.9066 | 0.9736 | 0.8956 | 1.0015
10 | 313.15] 6080 | 173.52 | 4.4411 | 5.2891 | 4.4192 | 5.7393 | 7.7061 | 9.1776 | 7.6681 | 9.9587 | 0.9269 | 1.1039 | 0.9223 | 1.1978
11 | 323.15| 202.7 | 210.85 | 3.6765 | 2.6861 | 2.8282 | 2.7239 | 7.7519 | 5.6636 | 5.9632 | 5.7433 | 0.9324 | 0.6812 | 0.7172 | 0.6908
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12 | 323.15| 608.0 | 201.38 | 3.8508 | 2.8866 | 3.0205 | 2.8417 | 7.7547 | 5.8130 | 6.0826 | 5.7227 | 0.9327 | 0.6992 | 0.7316 | 0.6883
13 1323.15] 1013 | 196.79 | 3.9381 | 3.0286 | 3.1487 | 2.9264 | 7.7498 | 5.9599 | 6.1964 | 5.7589 | 0.9321 | 0.7169 | 0.7453 | 0.6927
14 [323.15| 1520 | 192.96 | 4.0223 | 3.1971 | 3.2954 | 3.0432 | 7.7613 | 6.1691 | 6.3587 | 5.8721 | 0.9335 | 0.7420 | 0.7648 | 0.7063
15 1323.15] 2027 | 190.10 | 4.0788 | 3.3503 | 3.4217 | 3.1612 | 7.7538 | 6.3690 | 6.5047 | 6.0095 | 0.9326 | 0.7661 | 0.7824 | 0.7228
16 | 323.15| 2533 | 187.73 | 4.1441 | 3.5228 | 3.5618 | 3.3128 | 7.7796 | 6.6133 | 6.6864 | 6.2190 | 0.9357 | 0.7954 | 0.8042 | 0.7480
17 |323.15| 3040 | 185.79 | 4.1311 | 3.6277 | 3.6276 | 3.4107 | 7.6752 | 6.7400 | 6.7397 | 6.3367 | 0.9232 | 0.8107 | 0.8106 | 0.7622
18 |]323.15| 4053 | 182.42 | 4.1177 | 3.8833 | 3.7779 | 3.6943 | 7.5115 | 7.0839 | 6.8916 | 6.7391 | 0.9035 | 0.8520 | 0.8289 | 0.8106
19 | 323.15| 5066 | 179.29 |4.1720 | 4.2606 | 3.9916 | 4.1631 | 7.4798 | 7.6387 | 7.1563 | 7.4639 | 0.8997 | 0.9188 | 0.8608 | 0.8977
20 |323.15| 6080 | 176.17 | 4.2797 | 4.7674 | 4.2163 | 4.8416 | 7.5396 | 8.3988 | 7.4280 | 8.5296 | 0.9069 | 1.0102 | 0.8934 | 1.0259
21 |333.15| 202.7 | 212.05 | 3.6480 | 2.6597 | 2.8011 | 2.6958 | 7.7355 | 5.6398 | 5.9397 | 5.7164 | 0.9304 | 0.6783 | 0.7144 | 0.6876
22 | 333.15] 608.0 | 202.61 | 3.8162 | 2.8466 | 2.9802 | 2.7945 | 7.7321 | 5.7676 | 6.0383 | 5.6620 | 0.9300 | 0.6937 | 0.7263 | 0.6810
23 ]333.15]| 1013 | 198.08 | 3.8898 | 2.9664 | 3.0869 | 2.8502 | 7.7050 | 5.8759 | 6.1146 | 5.6457 | 0.9267 | 0.7067 | 0.7355 | 0.6791
24 1333.15] 1520 | 194.30 | 3.9661 | 3.1151 | 3.2150 | 2.9370 | 7.7062 | 6.0527 | 6.2468 | 5.7067 | 0.9269 | 0.7280 | 0.7514 | 0.6864
25 |333.15| 2027 | 191.48 | 4.0273 | 3.2596 | 3.3346 | 3.0343 | 7.7117 | 6.2415 | 6.3852 | 5.8102 | 0.9276 | 0.7507 | 0.7680 | 0.6989
26 |333.15| 2533 | 189.18 | 4.080 | 3.405 | 3.450 | 3.145 | 7.719 | 6.441 | 6.527 | 5949 | 0.928 | 0.775 | 0.785 | 0.716

27 |333.15]| 3040 | 187.49] 3.9672 | 3.3930 | 3.4036 | 3.1096 | 7.4380 | 6.3614 | 6.3813 | 5.8300 | 0.8946 | 0.7651 | 0.7675 | 0.7012
28 |333.15| 4053 | 184.04 | 4.0753 | 3.7277 | 3.6484 | 3.4295 | 7.5002 | 6.8605 | 6.7145 | 6.3117 | 0.9021 | 0.8252 | 0.8076 | 0.7592
29 |333.15] 5066 | 181.13]4.1139 | 4.0329 | 3.8244 | 3.7657 | 7.4515 | 7.3047 | 6.9272 | 6.8207 | 0.8963 | 0.8786 | 0.8332 | 0.8204
30 |333.15| 6080 | 178.36 | 4.1769 | 4.4127 | 4.0096 | 4.2281 | 7.4502 | 7.8707 | 7.1517 | 7.5414 ] 0.8961 | 0.9467 | 0.8602 | 0.9071
31 |343.15] 202.7 | 213.19 | 3.6355 | 2.6495 | 2.7903 | 2.6846 | 7.7505 | 5.6484 | 5.9486 | 5.7234 ] 0.9322 | 0.6794 | 0.7155 | 0.6884
32 |343.15] 608.0 | 203.81 | 3.7871 | 2.8136 | 2.9469 | 2.7561 | 7.7185 | 5.7345 | 6.0062 | 5.6173 | 0.9284 | 0.6897 | 0.7224 | 0.6756
33 |343.15| 1013 ] 199.32 | 3.8548 | 2.9202 | 3.0410 | 2.7931 | 7.6832 | 5.8205 | 6.0612 | 5.5671 ]| 0.9241 | 0.7001 | 0.7290 | 0.6696
34 |343.15] 1520 | 195.59 ] 3.9202 | 3.0482 | 3.1494 | 2.8510 | 7.6677 | 5.9620 | 6.1601 | 5.5764 | 0.9223 | 0.7171 | 0.7409 | 0.6707
35 |343.15| 2027 |192.83|3.9725 | 3.1726 | 3.2505 | 2.9187 | 7.6601 | 6.1177 | 6.2680 | 5.6280 | 0.9214 | 0.7358 | 0.7539 | 0.6769
36 | 343.15| 2533 | 190.58 | 4.0187 | 3.2986 | 3.3494 | 2.9986 | 7.6589 | 6.2866 | 6.3833 | 5.7148 | 0.9212 | 0.7561 | 0.7678 | 0.6874
37 |343.15]| 3040 | 188.74]4.0141 | 3.3812 | 3.4003 | 3.0446 | 7.5762 | 6.3815 | 6.4177 | 5.7463 | 0.9113 | 0.7676 | 0.7719 | 0.6912
38 |343.15| 4053 | 185.57 | 4.0323 | 3.5940 | 3.5343 | 3.2105 | 7.4827 | 6.6694 | 6.5586 | 5.9576 | 0.9000 | 0.8022 | 0.7889 | 0.7166
39 |343.15] 5066 | 182.81 | 4.0698 | 3.8562 | 3.6895 | 3.4599 | 7.4399 | 7.0494 | 6.7446 | 6.3250 | 0.8949 | 0.8479 | 0.8112 | 0.7608
40 ]343.15] 6080 | 180.24 | 4.1259 | 4.1728 | 3.8573 | 3.7996 | 7.4366 | 7.5212 | 6.9526 | 6.8485 | 0.8945 | 0.9046 | 0.8363 | 0.8237
41 |353.15] 202.7 | 214.33 ] 3.6126 | 2.6292 | 2.7694 | 2.6641 | 7.7429 | 5.6353 | 5.9357 | 5.7100 ] 0.9313 | 0.6778 | 0.7139 | 0.6868
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42 1353.15] 608.0 | 204.99 | 3.7551 | 2.7790 | 2.9119 | 2.7178 | 7.6976 | 5.6967 | 5.9692 | 5.5712 | 0.9259 | 0.6852 | 0.7180 | 0.6701
43 |353.15] 1013 | 200.51 | 3.8246 | 2.8812 | 3.0021 | 2.7460 | 7.6687 | 5.7772 | 6.0197 | 5.5061 | 0.9224 | 0.6949 | 0.7240 | 0.6623
44 1353.15] 1520 ] 196.83 | 3.8865 | 2.9972 | 3.0995 | 2.7854 | 7.6497 | 5.8994 | 6.1007 | 5.4825 | 0.9201 | 0.7096 | 0.7338 | 0.6594
45 |[353.15] 2027 ]194.10 ] 3.9368 | 3.1104 | 3.1907 | 2.8341 | 7.6414 | 6.0373 | 6.1932 | 5.5010 | 0.9191 | 0.7262 | 0.7449 | 0.6617
46 | 353.15| 2533 | 191.91 | 3.9728 | 3.2160 | 3.2710 | 2.8847 | 7.6241 | 6.1718 | 6.2774 | 5.5360 | 0.9170 | 0.7423 | 0.7550 | 0.6659
47 1353.15] 3040 | 190.10 | 3.9701 | 3.2892 | 3.3153 | 2.9111 | 7.5472 | 6.2529 | 6.3024 | 5.5340 | 0.90/8 | 0.7521 | 0.7580 | 0.6656
48 |353.15| 4053 |187.01 ] 3.9989 | 3.4867 | 3.4421 | 3.0364 | 7.4782 | 6.5203 | 6.4370 | 5.6782 | 0.8995 | 0.7843 | 0.7742 | 0.6830
49 ]353.15] 5066 | 184.35|4.0382 | 3.7183 | 3.5820 | 3.2228 | 7.4445 | 6.8548 | 6.6035 | 5.9413 | 0.8954 | 0.8245 | 0.7943 | 0.7146
50 |353.15]| 6080 | 181.94]4.0906 | 3.9901 | 3.7330 | 3.4755 | 7.4424 | 7.2595 | 6.7919 | 6.3233 | 0.8952 | 0.8732 | 0.8169 | 0.7606
51 ]363.15| 202.7 | 215.46 | 3.5889 | 2.6085 | 2.7480 | 2.6436 | 7.7326 | 5.6202 | 5.9208 | 5.6958 | 0.9301 | 0.6760 | 0.7122 | 0.6851
52 |363.15] 608.0 | 206.13 | 3.7304 | 2.7526 | 2.8851 | 2.6892 | 7.6896 | 5.6739 | 5.9472 | 5.5433 | 0.9249 | 0.6825 | 0.7153 | 0.6667
53 ]363.15| 1013 | 201.69 | 3.7908 | 2.8405 | 2.9615 | 2.6998 | 7.6457 | 5.7292 | 5.9731 | 5.4453 | 0.9196 | 0.6891 | 0.7184 | 0.6550
54 1363.15| 1520 | 198.04 | 3.8471 | 2.9437 | 3.0468 | 2.7212 | 7.6189 | 5.8298 | 6.0341 | 5.3892 | 0.9164 | 0.7012 | 0.7258 | 0.6482
55 |363.15| 2027 | 195.35] 3.8928 | 3.0445 | 3.1268 | 2.7514 | 7.6047 | 5.9476 | 6.1083 | 5.3749 | 0.9147 | 0.7154 | 0.7347 | 0.6465
56 ]363.15| 2533 | 193.18 | 3.9354 | 3.1482 | 3.2067 | 2.7929 | 7.6024 | 6.0817 | 6.1947 | 5.3953 | 0.9144 | 0.7315 | 0.7451 | 0.6489
57 |363.15]| 3040 | 191.39 ] 3.9412 | 3.2206 | 3.2522 | 2.8103 | 7.5432 | 6.1639 | 6.2244 | 5.3787 | 0.9073 | 0.7414 | 0.7487 | 0.6469
58 ]363.15| 4053 | 188.35 | 3.9820 | 3.4086 | 3.3761 | 2.9066 | 7.5001 | 6.4202 | 6.3590 | 5.4747 ] 0.9021 | 0.7722 | 0.7648 | 0.6585
59 |363.15] 5066 | 185.79 | 4.0209 | 3.6142 | 3.5009 | 3.0423 | 7.4704 | 6.7149 | 6.5044 | 5.6523 | 0.8985 | 0.8077 | 0.7823 | 0.6799
60 |363.15| 6080 | 183.47 | 4.0830 | 3.8642 | 3.6489 | 3.2423 | 7.4910 | 7.0895 | 6.6945 | 5.9486 | 0.9010 | 0.8527 | 0.8052 | 0.7155
61 |363.15| 8106 | 179.53 | 4.0669 | 4.2992 | 3.7906 | 3.6350 | 7.3011 | 7.7182 | 6.8051 | 6.5258 | 0.8782 | 0.9283 | 0.8185 | 0.7849
62 | 373.15| 202.7 | 216.54 | 3.5739 | 2.5965 | 2.7354 | 2.6323 | 7.7391 | 5.6226 | 5.9233 | 5.7002 | 0.9309 | 0.6763 | 0.7124 | 0.6856
63 | 373.15| 608.0 | 207.24 | 3.7136 | 2.7348 | 2.8670 | 2.6706 | 7.6961 | 5.6676 | 5.9414 | 5.5346 | 0.9257 | 0.6817 | 0.7146 | 0.6657
64 |373.15] 1013 | 202.83 | 3.7639 | 2.8083 | 2.9292 | 2.6642 | 7.6345 | 5.6962 | 5.9414 | 5.4040 | 0.9183 | 0.6851 | 0.7146 | 0.6500
65 |373.15| 1520 | 199.20 | 3.8225 | 2.9076 | 3.0113 | 2.6778 | 7.6146 | 5.7921 | 5.9987 | 5.3343 | 0.9159 | 0.6967 | 0.7215 | 0.6416
66 |373.15| 2027 ] 196.55 | 3.8619 | 2.9954 | 3.0793 | 2.6902 | 7.5907 | 5.8875 | 6.0523 | 5.2877 | 0.9130 | 0.7081 | 0.7280 | 0.6360
67 |373.15]| 2533 | 194.43 ] 3.8892 | 3.0767 | 3.1380 | 2.7038 | 7.5619 | 5.9820 | 6.1013 | 5.2570 | 0.9095 | 0.7195 | 0.7339 | 0.6323
68 |373.15| 3040 | 192.64 | 3.9106 | 3.1566 | 3.1928 | 2.7223 | 7.5335 | 6.0810 | 6.1507 | 5.2444 1 0.9061 | 0.7314 | 0.7398 | 0.6308
69 |373.15] 4053 | 189.66 | 3.9563 | 3.3319 | 3.3090 | 2.7907 | 7.5034 | 6.3192 | 6.2759 | 5.2928 | 0.9025 | 0.7601 | 0.7549 | 0.6366
70 |373.15]| 5066 | 187.08 | 4.0469 | 3.5681 | 3.4728 | 2.9378 | 7.5709 | 6.6753 | 6.4970 | 5.4961 | 0.9106 | 0.8029 | 0.7814 | 0.6611
71 |373.15] 6080 | 184.91 ] 4.0754 | 3.7597 | 3.5756 | 3.0566 | 7.5356 | 6.9519 | 6.6116 | 5.6518 | 0.9064 | 0.8362 | 0.7952 | 0.6798
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72 |373.15| 8106 | 181.26 | 4.0182 | 4.0863 | 3.6616 | 3.2809 | 7.2832 | 7.4067 | 6.6370 | 5.9469 | 0.8760 | 0.8909 | 0.7983 | 0.7153
73 |383.15| 202.7 | 217.61 | 3.5591 | 2.5848 | 2.7230 | 2.6219 | 7.7451 | 5.6248 | 5.9257 | 5.7055 | 0.9316 | 0.6765 | 0.7127 | 0.6863
74 ]383.15| 608.0 | 208.44 | 3.6411 | 2.6625 | 2.7941 | 2.5988 | 7.5893 | 5.5496 | 5.8240 | 5.4168 | 0.9128 | 0.6675 | 0.7005 | 0.6515
75 1383.15]| 1013 | 204.00 | 3.7166 | 2.7570 | 2.8778 | 2.6118 | 7.5817 | 5.6242 | 5.8705 | 5.3279 | 0.9119 | 0.6765 | 0.7061 | 0.6408
76 ]383.15| 1520 | 200.40 | 3.7661 | 2.8420 | 2.9461 | 2.6081 | 7.5473 | 5.6953 | 5.9041 | 5.2266 | 0.9078 | 0.6850 | 0.7101 | 0.6287
77 1383.15| 2027 | 197.77 | 3.8068 | 2.9253 | 3.0103 | 2.6123 | 7.5286 | 5.7852 | 5.9535 | 5.1664 | 0.9055 | 0.6958 | 0.7161 | 0.6214
78 |383.15| 2533 | 195.67 | 3.8363 | 3.0025 | 3.0662 | 2.6176 | 7.5064 | 5.8749 | 5.9995 | 5.1219 | 0.9029 | 0.7066 | 0.7216 | 0.6161
79 ]383.15| 3040 | 193.88 | 3.8707 | 3.0887 | 3.1287 | 2.6376 | 7.5046 | 5.9884 | 6.0659 | 5.1137 | 0.9026 | 0.7203 | 0.7296 | 0.6151
80 |383.15]| 4053 ] 190.93 ] 3.9259 | 3.2586 | 3.2436 | 2.6886 | 7.4957 | 6.2216 | 6.1931 | 5.1335] 0.9016 | 0.7483 | 0.7449 | 0.6174
81 |383.15| 5066 | 188.50 | 3.9690 | 3.4303 | 3.3494 | 2.7571 | 7.4815 | 6.4660 | 6.3135 | 5.1971 ] 0.8999 | 0.7777 | 0.7594 | 0.6251
82 |383.15]| 6080 | 186.40 ] 3.9953 | 3.5994 | 3.4396 | 2.8361 | 7.4473 | 6.7092 | 6.4114 | 5.2864 | 0.8958 | 0.8070 | 0.7712 | 0.6358
83 |383.15| 8106 | 182.73|4.0471 | 3.9824 | 3.6174 | 3.0720 | 7.3954 | 7.2771 | 6.6101 | 5.6136 | 0.8895 | 0.8753 | 0.7951 | 0.6752
84 ]383.15]10133]179.51|4.0752 | 4.4109 | 3.7633 | 3.3883 | 7.3152 | 7.9178 | 6.7553 | 6.0822 | 0.8799 | 0.9524 | 0.8125 | 0.7316
85 |393.15| 202.7 | 218.66 | 3.5449 | 2.5738 | 2.7114 | 2.6126 | 7.7514 | 5.6279 | 5.9288 | 5.7127 | 0.9323 | 0.6769 | 0.7131 | 0.6871
86 ]393.15| 608.0 | 209.41 | 3.6693 | 2.6905 | 2.8217 | 2.6283 | 7.6839 | 5.6342 | 5.9090 | 5.5041 | 0.9242 | 0.6777 | 0.7107 | 0.6620
87 |393.15] 1013 | 205.03 | 3.7245 | 2.7615 | 2.8820 | 2.6167 | 7.6361 | 5.6618 | 5.9090 | 5.3650 | 0.9185 | 0.6810 | 0.7107 | 0.6453
88 ]393.15| 1520 | 201.47 | 3.7647 | 2.8326 | 2.9371 | 2.5972 | 7.5847 | 5.7069 | 5.9173 | 5.2326 | 0.9123 | 0.6864 | 0.7117 | 0.6294
89 |393.15] 2027 | 198.87 | 3.7964 | 2.9020 | 2.9881 | 2.5849 | 7.5500 | 5.7713 | 5.9424 | 5.1407 | 0.9081 | 0.6942 | 0.7147 | 0.6183
90 |393.15| 2533 ] 196.79 | 3.8270 | 2.9750 | 3.0406 | 2.5828 | 7.5313 | 5.8546 | 5.9836 | 5.0828 | 0.9059 | 0.7042 | 0.7197 | 0.6114
91 [393.15| 3040 | 195.08 | 3.8337 | 3.0280 | 3.0711 | 2.5659 | 7.4788 | 5.9070 | 5.9909 | 5.0056 | 0.8995 | 0.7105 | 0.7206 | 0.6021
92 |393.15| 4053 | 192.20 ] 3.8741 | 3.1705 | 3.1620 | 2.5809 | 7.4461 | 6.0938 | 6.0775 | 4.9605 | 0.8956 | 0.7330 | 0.7310 | 0.5967
93 [393.15| 5066 | 189.92 | 3.8649 | 3.2757 | 3.2064 | 2.5722 | 7.3402 | 6.2211 | 6.0896 | 4.8851 | 0.8829 | 0.7483 | 0.7324 | 0.5876
94 1393.15]| 6080 | 187.74] 3.9638 | 3.5002 | 3.3595 | 2.6930 | 7.4417 | 6.5713 | 6.3073 | 5.0560 | 0.8951 | 0.7904 | 0.7586 | 0.6081
95 [393.15| 8106 | 184.30 | 3.9694 | 3.7951 | 3.4750 | 2.8088 | 7.3156 | 6.9944 | 6.4044 | 5.1766 | 0.8799 | 0.8413 | 0.7703 | 0.6226
96 ]393.15] 10133 | 181.55 | 3.8211 | 3.9897 | 3.4338 | 2.8528 | 6.9373 | 7.2434 | 6.2342 | 5.1793 | 0.8344 | 0.8712 | 0.7498 | 0.6230
97 1403.15| 202.7 | 219.71 ] 3.5230 | 2.5552 | 2.6922 | 2.5960 | 7.7405 | 5.6140 | 5.9151 | 5.7038 | 0.9310 | 0.6753 | 0.7115 | 0.6861
98 ]403.15] 608.0 | 210.46 | 3.6520 | 2.6739 | 2.8046 | 2.6143 | 7.6861 | 5.6275 | 5.9027 | 5.5021 | 0.9245 | 0.6769 | 0.7100 | 0.6618
99 1403.15] 1013 | 206.10 ] 3.7038 | 2.7386 | 2.8589 | 2.5960 | 7.6334 | 5.6441 | 5.8920 | 5.3502 | 0.9181 | 0.6789 | 0.7087 | 0.6435
100 | 403.15 | 1520 | 202.56 | 3.7427 | 2.8043 | 2.9089 | 2.5699 | 7.5812 | 5.6804 | 5.8923 | 5.2055 | 0.9119 | 0.6832 | 0.7087 | 0.6261
101 | 403.15 | 2027 | 199.98 | 3.7736 | 2.8685 | 2.9554 | 2.5507 | 7.5464 | 5.7365 | 5.9101 | 5.1009 | 0.9077 | 0.6900 | 0.7109 | 0.6135
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102

403.15

2533

197.93

3.7943

2.9270

2.9941

2.5318

7.5101

5.7935

5.9263

5.0114

0.9033

0.6968

0.7128

0.6028

103

403.15

3040

196.26

3.7914

2.9656

3.0111

2.4979

7.4410

5.8202

5.9095

4.9024

0.8950

0.7000

0.7108

0.5897

104

403.15

4053

193.42

3.8336

3.0989

3.0957

2.4972

7.4148

5.9939

5.9877

4.8300

0.8918

0.7209

0.7202

0.5809

105

403.15

5066

191.17

3.8288

3.1962

3.1364

2.4724

7.3196

6.1102

5.9959

4.7265

0.8804

0.7349

0.7212

0.5685

106

403.15

6080

189.05

3.9240

3.4029

3.2776

2.5657

7.4183

6.4332

6.1964

4.8506

0.8923

0.7738

0.7453

0.5834

107

403.15

8106

185.68

3.9527

3.6865

3.4009

2.6460

7.3394

6.8451

6.3147

4.9130

0.8828

0.8233

0.7595

0.5909

108

403.15

10133

183.01

3.8423

3.8743

3.3848

2.6535

7.0317

7.0903

6.1945

4.8561

0.8458

0.8528

0.7451

0.5841

109

413.15

202.7

220.74

3.5025

2.5380

2.6744

2.5813

7.7316

5.6025

5.9037

5.6981

0.9299

0.6739

0.7101

0.6854

110

413.15

608.0

211.49

3.6355

2.6584

2.7887

2.6023

7.6889

5.6224

5.8979

5.5038

0.9248

0.6763

0.7094

0.6620

111

413.15

1013

207.13

3.6926

2.7257

2.8457

2.5867

7.6484

5.6457

5.8942

5.3578

0.9199

0.6791

0.7089

0.6444

112

413.15

1520

203.63

3.7200

2.7765

2.8812

2.5453

7.5750

5.6537

5.8669

5.1829

0.9111

0.6800

0.7057

0.6234

113

413.15

2027

201.07

3.7491

2.8351

2.9225

2.5195

7.5382

5.7004

5.8761

5.0658

0.9067

0.6856

0.7068

0.6093

114

413.15

2533

199.04

3.7684

2.8881

2.9564

2.4938

7.5006

5.7485

5.8844

4.9635

0.9022

0.6914

0.7078

0.5970

115

413.15

3040

197.38

3.7647

2.9215

2.9691

2.4529

7.4307

5.7665

5.8604

4.8414

0.8938

0.6936

0.7049

0.5823

116

413.15

4053

194.56

3.8158

3.0543

3.0555

2.4469

7.4241

5.9425

5.9448

4.7607

0.8930

0.7148

0.7150

0.5726

117

413.15

5066

192.35

3.8124

3.1424

3.0903

2.4070

7.3331

6.0443

5.9441

4.6298

0.8820

0.7270

0.7150

0.5569

118

413.15

6080

190.27

3.9102

3.3397

3.2269

2.4838

7.4398

6.3544

6.1397

4.7259

0.8949

0.7643

0.7385

0.5684

119

413.15

8106

186.95

3.9619

3.6177

3.3591

2.5406

7.4068

6.7632

6.2799

4.7496

0.8909

0.8135

0.7553

0.5713

120

413.15

10133

184.33

3.8852

3.8029

3.3640

2.5239

7.1617

7.0101

6.2009

4.6525

0.8614

0.8432

0.7458

0.5596

121

423.15

202.7

221.76

3.4837

2.5225

2.6584

2.5685

7.7253

5.5939

5.8951

5.6959

0.9292

0.6728

0.7091

0.6851

122

423.15

608.0

212.51

3.6202

2.6445

2.7742

2.5926

7.6933

5.6197

5.8953

5.5095

0.9253

0.6759

0.7091

0.6627

123

423.15

1013

208.14

3.6819

2.7140

2.8336

2.5799

7.6637

5.6489

5.8979

5.3699

0.9218

0.6794

0.7094

0.6459

124

423.15

1520

204.66

3.7066

2.7589

2.8635

2.5328

7.5860

5.6464

5.8605

5.1835

0.9124

0.6791

0.7049

0.6235

125

423.15

2027

202.12

3.7332

2.8116

2.8993

2.5008

7.5454

5.6827

5.8600

5.0545

0.9076

0.6835

0.7048

0.6079

126

423.15

2533

200.11

3.7502

2.8588

2.9280

2.4685

7.5045

5.7206

5.8592

4.9397

0.9026

0.6881

0.7047

0.5941

127

423.15

3040

198.47

3.7447

2.8866

2.9358

2.4210

7.4320

5.7289

5.8266

4.8048

0.8939

0.6891

0.7008

0.5779

128

423.15

4053

195.67

3.8025

3.0178

3.0225

2.4104

7.4402

5.9047

5.9141

4.7163

0.8949

0.7102

0.7113

0.5673

129

423.15

5066

193.47

3.8076

3.1051

3.0594

2.3657

7.3668

6.0075

5.9191

4.5770

0.8861

0.7226

0.7119

0.5505

130

423.15

6080

191.41

3.9150

3.3017

3.1990

2.4367

7.4936

6.3197

6.1233

4.6641

0.9013

0.7601

0.7365

0.5610

131

423.15

8106

188.15

3.9816

3.5703

3.3335

24714

7.4914

6.7175

6.2719

4.6500

0.9011

0.8080

0.7544

0.5593
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132 | 423.15 | 10133 | 185.57 | 3.9379 | 3.7586 | 3.3591 | 2.4421 | 7.3075 | 6.9748 | 6.2335 | 4.5319 | 0.8789 | 0.8389 | 0.7498 | 0.5451

512.80 | 426.66 | 424.03 | 380.86 | 998.16 | 825.75 | 822.69 | 738.76 | 120.06 | 99.32 | 98.95 | 88.86

Average (Overall) 3.8848 | 3.2322 | 3.2123 | 2.8853 | 7.5619 | 6.2557 | 6.2325 | 5.5966 | 0.9095 | 0.7524 | 0.7496 | 0.6732

Table C-12 n-Hexane [61]
o
Pt T p Seewn AD% — AD (J/mol.K) — AD/R —
no. (K) &Pa) | omork) | L&K | P&R | Soave L&K P&R Soave L&K | P&R | Soave

work work work
1 34426 | 6.9 |433.54]1.8334|1.8000 | 1.8008 | 1.2424 | 7.9486 | 7.8036 | 7.8074 | 5.3863 | 0.9561 | 0.9386 | 0.9391 | 0.6479
2 344,26 | 68.9 |413.3812.0271 | 2.0798 | 2.0766 | 1.8356 | 8.3797 | 8.5975 | 8.5842 | 7.5878 | 1.0079 | 1.0341 | 1.0325 | 0.9127
3 344.26 | 103.4 | 409.95]1.9728 | 2.0780 | 2.0722 | 1.8282 | 8.0873 | 8.5188 | 8.4949 | 7.4946 | 0.9727 | 1.0246 | 1.0218 | 0.9014
4 355.37| 6.9 |437.7712.0294 | 1.9952 | 1.9960 | 1.4518 | 8.8838 | 8.7341 | 8.7380 | 6.3555 | 1.0685 | 1.0505 | 1.0510 | 0.7644
5 355.37 | 68.9 |418.072.1313|2.1714 | 2.1684 | 1.9240 | 8.9102 | 9.0779 | 9.0655 | 8.0435 | 1.0717 | 1.0919 | 1.0904 | 0.9675
6 355.37 | 103.4 | 414.35| 2.1592 | 2.2444 | 2.2390 | 1.9880 | 8.9465 | 9.2995 | 9.2771 | 8.2372 | 1.0761 | 1.1185 | 1.1158 | 0.9908
7 366.48 | 6.9 |442.2412.1560 | 2.1212 | 2.1221 | 1.5938 | 9.5346 | 9.3809 | 9.3848 | 7.0483 | 1.1468 | 1.1283 | 1.1288 | 0.8478
8 366.48 | 68.9 |422.58 | 2.2671 | 2.2968 | 2.2940 | 2.0471 | 9.5802 | 9.7056 | 9.6939 | 8.6507 | 1.1523 | 1.1674 | 1.1660 | 1.0405
9 366.48 | 103.4 | 418.90 | 2.2951 | 2.3637 | 2.3587 | 2.1024 | 9.6141 | 9.9015 | 9.8803 | 8.8067 | 1.1564 | 1.1909 | 1.1884 | 1.0593
10 | 366.48 | 172.4 | 413.99 | 2.3419 | 2.4937 | 2.4835 | 2.2153 | 9.6951 | 10.3237 | 10.2816 | 9.1711 | 1.1661 | 1.2417 | 1.2367 | 1.1031
11 | 377.59| 6.9 |446.75]2.2652 | 2.2300 | 2.2309 | 1.7197 | 10.1196 | 9.9625 | 9.9664 | 7.6829 | 1.2172 | 1.1983 | 1.1988 | 0.9241
12 | 377.59| 68.9 |427.16]2.3740 | 2.3949 | 2.3923 | 2.1441 | 10.1406 | 10.2301 | 10.2191 | 9.1586 | 1.2197 | 1.2305 | 1.2291 | 1.1016
13 | 377.59| 103.4 | 423.51 | 2.4007 | 2.4554 | 2.4507 | 2.1905 | 10.1673 | 10.3991 | 10.3791 | 9.2771 | 1.2229 | 1.2508 | 1.2484 | 1.1158
14 | 377.59 | 172.4 | 418.72 | 2.4369 | 2.5634 | 2.5539 | 2.2763 | 10.2038 | 10.7335 | 10.6937 | 9.5313 | 1.2273 | 1.2910 | 1.2862 | 1.1464
15 |388.71| 6.9 |451.44]2.3250 | 2.2895 | 2.2904 | 1.7978 | 10.4960 | 10.3359 | 10.3400 | 8.1159 | 1.2624 | 1.2432 | 1.2437 | 0.9762
16 |388.71| 68.9 |431.88]2.4363 | 2.4500 | 2.4476 | 2.1989 | 10.5222 | 10.5811 | 10.5707 | 9.4968 | 1.2656 | 1.2727 | 1.2714 | 1.1423
17 |388.71| 103.4 | 428.28 | 2.4605 | 2.5036 | 2.4991 | 2.2363 | 10.5375 | 10.7222 | 10.7032 | 9.5777 | 1.2674 | 1.2897 | 1.2874 | 1.1520
18 |388.71| 172.4 | 423.51 | 2.5010 | 2.6064 | 2.5975 | 2.3126 | 10.5921 | 11.0385 | 11.0007 | 9.7942 | 1.2740 | 1.3277 | 1.3232 | 1.1780
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19 |388.71 | 344.7 |416.33 | 2.5776 | 2.8595 | 2.8363 | 2.5360 | 10.7313 | 11.9049 | 11.8083 | 10.5581 | 1.2907 | 1.4319 | 1.4203 | 1.2699
20 |399.82| 6.9 |[456.20|2.3616 | 2.3259 | 2.3268 | 1.8537 | 10.7735 | 10.6109 | 10.6150 | 8.4565 | 1.2958 | 1.2763 | 1.2768 | 1.0171
21 [1399.82| 68.9 |436.68|2.4731 | 2.4806 | 2.4783 | 2.2302 | 10.7996 | 10.8322 | 10.8224 | 9.7388 | 1.2990 | 1.3029 | 1.3017 | 1.1714
22 1399.82| 103.4 |433.11 | 2.4937 | 2.5270 | 2.5228 | 2.2586 | 10.8003 | 10.9446 | 10.9265 | 9.7822 | 1.2990 | 1.3164 | 1.3142 | 1.1766
23 399.82 | 172.4 | 428.38 | 2.5363 | 2.6240 | 2.6156 | 2.3252 | 10.8651 | 11.2408 | 11.2048 | 9.9610 | 1.3068 | 1.3520 | 1.3477 | 1.1981
24 1399.82 | 344.7 | 421.39 | 2.6026 | 2.8421 | 2.8206 | 2.5019 | 10.9671 | 11.9763 | 11.8856 | 10.5426 | 1.3191 | 1.4405 | 1.4296 | 1.2681
25 [410.93| 6.9 |[461.04|2.3758 | 2.3400 | 2.3409 | 1.8882 | 10.9532 | 10.7885 | 10.7926 | 8.7052 | 1.3174 | 1.2976 | 1.2981 | 1.0471
26 |410.93| 68.9 |441.59|24771|2.4794 | 2.4773 | 2.2305 | 10.9387 | 10.9487 | 10.9394 | 9.8495 | 1.3157 | 1.3169 | 1.3158 | 1.1847
27 |410.93| 103.4 |438.02 | 2.5017 | 2.5268 | 2.5228 | 2.2582 | 10.9580 | 11.0676 | 11.0504 | 9.8915 | 1.3180 | 1.3312 | 1.3291 | 1.1897
28 |410.93| 172.4 | 433.36 | 2.5361 | 2.6089 | 2.6009 | 2.3068 | 10.9906 | 11.3058 | 11.2714 | 9.9968 | 1.3219 | 1.3599 | 1.3557 | 1.2024
29 |410.93 | 344.7 | 426.47 | 2.6038 | 2.8082 | 2.7881 | 2.4547 | 11.1046 | 11.9763 | 11.8905 | 10.4687 | 1.3356 | 1.4405 | 1.4302 | 1.2592
30 |410.93 | 517.1 [ 421.85]2.6536 | 3.0110 | 2.9743 | 2.6417 | 11.1943 | 12.7022 | 12.5472 | 11.1440 | 1.3464 | 1.5278 | 1.5092 | 1.3404
31 |422.04] 6.9 |466.02]2.3527 | 2.3169 | 2.3178 | 1.8862 | 10.9639 | 10.7972 | 10.8014 | 8.7900 | 1.3187 | 1.2987 | 1.2992 | 1.0573
32 |422.04| 68.9 |446.53|2.4664 | 2.4642 | 2.4622 | 2.2175] 11.0132 | 11.0036 | 10.9947 | 9.9019 | 1.3247 | 1.3235 | 1.3224 | 1.1910
33 |422.04]| 103.4 | 443.00 | 2.4859 | 2.5039 | 2.5002 | 2.2362 | 11.0126 | 11.0923 | 11.0758 | 9.9065 | 1.3246 | 1.3342 | 1.3322 | 1.1915
34 |422.04| 172.4 | 438.38 | 2.5192 | 2.5793 | 2.5718 | 2.2754 | 11.0438 | 11.3071 | 11.2742 | 9.9747 | 1.3283 | 1.3600 | 1.3560 | 1.1997
35 |422.04 | 344.7 | 431.63 | 2.5753 | 2.7503 | 2.7314 | 2.3866 | 11.1157 | 11.8712 | 11.7898 | 10.3013 | 1.3370 | 1.4279 | 1.4181 | 1.2390
36 |422.04| 517.1 | 427.16 | 2.6210 | 2.9271 | 2.8932 | 2.5358 | 11.1957 | 12.5032 | 12.3584 | 10.8320 | 1.3466 | 1.5039 | 1.4865 | 1.3029
37 |43315]| 6.9 [471.00|2.3250 | 2.2892 | 2.2901 | 1.8801 | 10.9505 | 10.7822 | 10.7864 | 8.8552 | 1.3171 | 1.2969 | 1.2974 | 1.0651
38 |433.15| 68.9 |451.55]2.4335 | 2.4275 | 2.4257 | 2.1837 | 10.9882 | 10.9615 | 10.9531 | 9.8606 | 1.3217 | 1.3184 | 1.3174 | 1.1860
39 |433.15| 103.4 | 448.01 | 2.4557 | 2.4677 | 2.4642 | 2.2017 | 11.0020 | 11.0557 | 11.0398 | 9.8641 | 1.3233 | 1.3298 | 1.3279 | 1.1864
40 43315 172.4 | 443.47 | 2.4785 | 2.5278 | 2.5206 | 2.2232 | 10.9913 | 11.2098 | 11.1781 | 9.8592 | 1.3220 | 1.3483 | 1.3445 | 1.1859
41 |433.15| 344.7 | 436.79 ]| 2.5364 | 2.6867 | 2.6689 | 2.3154 | 11.0786 | 11.7351 | 11.6574 | 10.1133 | 1.3325 | 1.4115 | 1.4021 | 1.2164
42 1433.15| 517.1 | 432.46 | 2.5726 | 2.8363 | 2.8048 | 2.4279 | 11.1256 | 12.2659 | 12.1297 | 10.4998 | 1.3382 | 1.4753 | 1.4589 | 1.2629
43 1433.15| 689.5 | 428.96 | 2.6127 | 3.0056 | 2.9557 | 2.5844 | 11.2074 | 12.8928 | 12.6790 | 11.0861 | 1.3480 | 1.5507 | 1.5250 | 1.3334
44 44426 6.9 |476.01]2.2851 | 2.2495 | 2.2504 | 1.8623 | 10.8775 | 10.7078 | 10.7120 | 8.8645 | 1.3083 | 1.2879 | 1.2884 | 1.0662
45 144426 | 68.9 |456.64|2.3793 | 2.3702 | 2.3684 | 2.1299 | 10.8649 | 10.8233 | 10.8152 | 9.7261 | 1.3068 | 1.3018 | 1.3008 | 1.1698
46 |444.26 | 103.4 | 453.10 | 2.4037 | 2.4106 | 2.4072 | 2.1471 ] 10.8912 | 10.9223 | 10.9070 | 9.7285 | 1.3100 | 1.3137 | 1.3119 | 1.1701
47 144426 | 172.4 | 448.55|2.4316 | 2.4716 | 2.4648 | 2.1676 | 10.9071 | 11.0867 | 11.0561 | 9.7231 | 1.3119 | 1.3335 | 1.3298 | 1.1695
48 |444.26 | 344.7 | 441.99 ] 2.4801 | 2.6095 | 2.5926 | 2.2329 | 10.9619 | 11.5335 | 11.4591 | 9.8690 | 1.3185 | 1.3872 | 1.3783 | 1.1870
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49 144426 | 517.1 | 437.73|2.5199 | 2.7481 | 2.7187 | 2.3265 | 11.0302 | 12.0294 | 11.9005 | 10.1840 | 1.3267 | 1.4469 | 1.4314 | 1.2249
50 |444.26 | 689.5 |434.41 | 2.5441 | 2.8831 | 2.8373 | 2.4379 | 11.0517 | 12.5243 | 12.3254 | 10.5907 | 1.3293 | 1.5064 | 1.4825 | 1.2738
51 45537 6.9 |481.10]2.2260 | 2.1905 | 2.1913 | 1.8253 | 10.7093 | 10.5383 | 10.5425 | 8.7815 | 1.2881 | 1.2675 | 1.2680 | 1.0562
52 45537 | 68.9 |[461.72|2.3209 | 2.3090 | 2.3073 | 2.0728 | 10.7159 | 10.6613 | 10.6535 | 9.5708 | 1.2889 | 1.2823 | 1.2814 | 1.1512
53 |455.37 | 103.4 | 458.22 | 2.3389 | 2.3414 | 2.3381 | 2.0811 | 10.7174 | 10.7287 | 10.7139 | 9.5363 | 1.2891 | 1.2904 | 1.2887 | 1.1470
54 45537 | 172.4 | 453.68 | 2.3710 | 2.4031 | 2.3966 | 2.1007 | 10.7568 | 10.9023 | 10.8728 | 9.5304 | 1.2938 | 1.3113 | 1.30/8 | 1.1463
55 | 455.37 | 344.7 | 447.18 | 2.4163 | 2.5277 | 2.5117 | 2.1479 ]| 10.8054 | 11.3036 | 11.2321 | 9.6050 | 1.2997 | 1.3596 | 1.3510 | 1.1553
56 |455.37 | 517.1 | 443.03 | 2.4479 | 2.6463 | 2.6186 | 2.2149 | 10.8448 | 11.7238 | 11.6011 | 9.8128 | 1.3044 | 1.4101 | 1.3954 | 1.1803
57 |455.37 | 689.5 |439.82 | 2.4684 | 2.7628 | 2.7204 | 2.2992 | 10.8568 | 12.1515 | 11.9649 | 10.1125 | 1.3058 | 1.4616 | 1.4391 | 1.2163
58 ]466.48| 6.9 |486.15]2.1710 | 2.1356 | 2.1365 | 1.7924 | 10.5543 | 10.3822 | 10.3865 | 8.7138 | 1.2695 | 1.2488 | 1.2493 | 1.0481
59 1466.48| 68.9 |466.85|2.2504 | 2.2363 | 2.2347 | 2.0047 | 10.5060 | 10.4400 | 10.4325 | 9.3590 | 1.2637 | 1.2557 | 1.2548 | 1.1257
60 |466.48 | 103.4 | 463.35| 2.2699 | 2.2686 | 2.2655 | 2.0122 | 10.5175 | 10.5113 | 10.4970 | 9.3237 | 1.2650 | 1.2643 | 1.2626 | 1.1214
61 |466.48 | 172.4 | 458.84 | 2.2975 | 2.3227 | 2.3164 | 2.0229 | 10.5416 | 10.6573 | 10.6287 | 9.2817 | 1.2679 | 1.2819 | 1.2784 | 1.1164
62 |466.48 | 344.7 | 452.41 | 2.3376 | 2.4337 | 2.4184 | 2.0524 | 10.5758 | 11.0102 | 10.9413 | 9.2854 | 1.2720 | 1.3243 | 1.3160 | 1.1168
63 |466.48 | 517.1 | 448.34 | 2.3668 | 2.5398 | 2.5137 | 2.1017 | 10.6113 | 11.3869 | 11.2697 | 9.4228 | 1.2763 | 1.3696 | 1.3555 | 1.1334
64 |466.48 | 689.5 |445.20 | 2.3885 | 2.6455 | 2.6059 | 2.1680 | 10.6335 | 11.7776 | 11.6013 | 9.6518 | 1.2790 | 1.4166 | 1.3954 | 1.1609
65 |466.48| 1034 |440.11]2.4271 | 2.8795 | 2.8007 | 2.3690 | 10.6818 | 12.6730 | 12.3261 | 10.4263 | 1.2848 | 1.5243 | 1.4826 | 1.2541
66 | 47759 6.9 [491.27|2.0975|2.0622 | 2.0631 | 1.7409 | 10.3044 | 10.1313 | 10.1356 | 8.5526 | 1.2394 | 1.2186 | 1.2191 | 1.0287
67 | 47759 68.9 |[471.97|2.1763 | 2.1602 | 2.1587 | 1.9337 | 10.2717 | 10.1955 | 10.1883 | 9.1266 | 1.2355 | 1.2263 | 1.2254 | 1.0977
68 |477.59| 103.4 | 468.47 ] 2.1969 | 2.1923 | 2.1894 | 1.9405 | 10.2920 | 10.2705 | 10.2566 | 9.0907 | 1.2379 | 1.2353 | 1.2337 | 1.0934
69 | 47759 | 172.4 | 464.00 | 2.2195 | 2.2388 | 2.2328 | 1.9424 | 10.2985 | 10.3881 | 10.3603 | 9.0129 | 1.2387 | 1.2495 | 1.2461 | 1.0841
70 |477.59 | 344.7 | 457.65]2.2532 | 2.3359 | 2.3214 | 1.9549 | 10.3115 | 10.6903 | 10.6236 | 8.9465 | 1.2403 | 1.2858 | 1.277/8 | 1.0761
71 | 47759 | 517.1 | 453.61 | 2.2861 | 2.4374 | 2.4126 | 1.9951 | 10.3700 | 11.0561 | 10.9436 | 9.0499 | 1.2473 | 1.3298 | 1.3163 | 1.0885
72 | 477.59 ]| 689.5 | 450.54 | 2.3061 | 2.5314 | 2.4942 | 2.0440 | 10.3898 | 11.4050 | 11.2375 | 9.2089 | 1.2497 | 1.3718 | 1.3516 | 1.1076
73 |477.59| 1034 |445.67|2.3361 | 2.7303 | 2.6587 | 2.1924 | 10.4112 | 12.1681 | 11.8487 | 9.7707 | 1.2522 | 1.4636 | 1.4252 | 1.1752
74 1488.71| 6.9 [496.36|2.0284 | 1.9933 | 1.9942 | 1.6934 | 10.0680 | 9.8940 | 9.8983 | 8.4054 | 1.2110 | 1.1900 | 1.1906 | 1.0110
75 |488.71| 68.9 |477.09]2.0988 | 2.0809 | 2.0795 | 1.8599 | 10.0131 | 9.9279 | 9.9209 | 8.8737 | 1.2044 | 1.1941 | 1.1933 | 1.0673
76 |488.71| 103.4 [ 473.63 | 2.1125 | 2.1051 | 2.1022 | 1.8583 | 10.0053 | 9.9702 | 9.9567 | 8.8013 | 1.2034 | 1.1992 | 1.1976 | 1.0586
77 |488.71| 172.4 | 469.16 | 2.1375 | 2.1517 | 2.1459 | 1.8595 | 10.0284 | 10.0948 | 10.0678 | 8.7241 | 1.2062 | 1.2142 | 1.2109 | 1.0493
78 |488.71| 344.7 | 462.84 | 2.1715 | 2.2427 | 2.2288 | 1.8633 | 10.0504 | 10.3802 | 10.3156 | 8.6243 | 1.2089 | 1.2485 | 1.2408 | 1.0373
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79 |488.71| 517.1 | 458.87 | 2.1985 | 2.3310 | 2.3074 | 1.8868 | 10.0882 | 10.6965 | 10.5881 | 8.6582 | 1.2134 | 1.2866 | 1.2735 | 1.0414
80 |488.71| 689.5 |455.88 | 2.2146 | 2.4129 | 2.3778 | 1.9189 | 10.0957 | 10.9997 | 10.8398 | 8.7476 | 1.2143 | 1.3230 | 1.3038 | 1.0522
81 |488.71| 1034 |451.15]2.2450 | 2.5910 | 2.5251 | 2.0325 | 10.1284 | 11.6891 | 11.3918 | 9.1698 | 1.2182 | 1.4060 | 1.3702 | 1.1029
82 |488.71| 1379 |[447.18|2.2678 | 2.7905 | 2.6753 | 2.2128 | 10.1410 | 12.4788 | 11.9636 | 9.8952 | 1.2198 | 1.5009 | 1.4390 | 1.1902
83 499.82| 68.9 |482.22]2.0179]1.9985|1.9971 | 1.7835| 9.7304 | 9.6373 | 9.6306 | 8.6002 | 1.1704 | 1.1592 | 1.1584 | 1.0344
84 1499.82| 103.4 | 478.75]2.0323 | 2.0225 | 2.0197 | 1.7812 | 9.7299 | 9.6827 | 9.6696 | 8.5276 | 1.17/03 | 1.1646 | 1.1630 | 1.0257
85 1499.82| 172.4 |474.32 | 2.0517 | 2.0614 | 2.0559 | 1.7742| 9.7317 | 9.7776 | 9.7513 | 8.4153 | 1.1705 | 1.1760 | 1.1729 | 1.0122
86 ]499.82 | 344.7 | 468.04 | 2.0848 | 2.1461 | 2.1327 | 1.7697 | 9.7578 | 10.0445 | 9.9817 | 8.2828 | 1.17/37 | 1.2081 | 1.2006 | 0.9962
87 1499.82| 517.1 |464.14 | 2.1047 | 2.2210 | 2.1985 | 1.7770 | 9.7687 | 10.3087 | 10.2040 | 8.2478 | 1.1750 | 1.2399 | 1.2273 | 0.9920
88 ]499.82 | 689.5 | 461.18 | 2.1232 | 2.2983 | 2.2650 | 1.8006 | 9.7918 | 10.5992 | 10.4458 | 8.3041 | 1.1777 | 1.2749 | 1.2564 | 0.9988
89 1499.82| 1034 |456.60 | 2.1486 | 2.4539 | 2.3927 | 1.8807 | 9.8104 | 11.2043 | 10.9251 | 8.5874 | 1.1800 | 1.3476 | 1.3141 | 1.0329
90 [499.82| 1379 |452.85]2.1629 | 2.6204 | 2.5173 | 2.0098 | 9.7948 | 11.8663 | 11.3995 | 9.1014 | 1.1781 | 1.4273 | 1.3711 | 1.0947
91 |510.93| 689 |487.34]1.93371.9132[1.9118 | 1.7043 | 9.4239 | 9.3237 | 9.3172 | 8.3058 | 1.1335 | 1.1214 | 1.1207 | 0.9990
92 |510.93| 103.4 |483.88 | 1.9488 | 1.9368 | 1.9342 | 1.7015| 9.4299 | 9.3719 | 9.3591 | 8.2333 | 1.1342 | 1.1272 | 1.1257 | 0.9903
93 |510.93| 172.4 | 479.4411.9700 | 1.9758 | 1.9704 | 1.6941 | 9.4450 | 9.4727 | 9.4469 | 8.1223 | 1.1360 | 1.1394 | 1.1363 | 0.9769
94 |510.93| 344.7 | 473.20 | 2.0015 | 2.0540 | 2.0411 | 1.6817 | 9.4708 | 9.7194 | 9.6582 | 7.9577 | 1.1391 | 1.1690 | 1.1617 | 0.9571
95 |510.93| 517.1 |469.34]2.0211 | 2.1233 | 2.1017 | 1.6812 | 9.4857 | 9.9656 | 9.8641 | 7.8905 | 1.1409 | 1.1987 | 1.1864 | 0.9491
96 |510.93 | 689.5 |466.45 | 2.0327 | 2.1877 | 2.1561 | 1.6890 | 9.4818 | 10.2047 | 10.0569 | 7.8782 | 1.1405 | 1.2274 | 1.2096 | 0.9476
97 |510.93| 1034 |461.98 | 2.0569 | 2.3276 | 2.2705 | 1.7446 | 9.5025 | 10.7532 | 10.4890 | 8.0596 | 1.1430 | 1.2934 | 1.2616 | 0.9694
98 |510.93| 1379 |458.37]2.0713 | 2.4747 | 2.3810 | 1.8402 | 9.4941 | 11.3432 | 10.9138 | 8.4349 | 1.1419 | 1.3643 | 1.3127 | 1.0145
99 |522.04| 103.4 |488.96 | 1.8695 | 1.8557 | 1.8532 | 1.6267 | 9.1413 | 9.0737 | 9.0612 | 7.9541 | 1.0995 | 1.0914 | 1.0899 | 0.9567
100 | 522.04 | 172.4 | 484.56|1.8847 | 1.8870 | 1.8818 | 1.6115] 9.1324 | 9.1438 | 9.1186 | 7.8087 | 1.0984 | 1.0998 | 1.0968 | 0.9392
101 ] 522.04 | 344.7 | 478.36 | 1.9137 | 1.9586 | 1.9461 | 1.5915| 9.1543 | 9.3690 | 9.3093 | 7.6129 | 1.1011 | 1.1269 | 1.1197 | 0.9157
102 | 522.04 | 517.1 | 474.53|1.9322 | 2.0221 | 2.0013 | 1.5835 | 9.1687 | 9.5954 | 9.4969 | 7.5140 | 1.1028 | 1.1541 | 1.1423 | 0.9038
103 | 522.04 | 689.5 | 471.68|1.9437 | 2.0812 | 2.0510 | 1.5836 | 9.1682 | 9.8168 | 9.6740 | 7.4696 | 1.1027 | 1.1808 | 1.1636 | 0.8984
104 1 522.04 | 1034 |467.32 ] 1.9635 | 2.2045 | 2.1507 | 1.6156 | 9.1757 | 10.3020 | 10.0505 | 7.5500 | 1.1036 | 1.2391 | 1.2089 | 0.9081
105 | 522.04 | 1379 |463.82|1.9800 | 2.3380 | 2.2518 | 1.6868 | 9.1837 | 10.8441 | 10.4444 | 7.8235 | 1.1046 | 1.3043 | 1.2562 | 0.9410
106 | 522.04 | 2068 | 457.83 | 1.9885 | 2.6400 | 2.4321 | 1.9490 | 9.1039 | 12.0866 | 11.1348 | 8.9232 | 1.0950 | 1.4538 | 1.3393 | 1.0733
107 | 533.15| 172.4 | 489.65]1.8034 | 1.8027 | 1.7977 | 1.5339 | 8.8302 | 8.8271 | 8.8024 | 7.5105 | 1.0621 | 1.0617 | 1.0587 | 0.9034
108 | 533.15 | 344.7 | 483.48 ] 1.8295 | 1.8676 | 1.8555 | 1.5066 | 8.8451 | 9.0295 | 8.9711 | 7.2841 | 1.0639 | 1.0861 | 1.0790 | 0.8761
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109 | 533.15| 517.1 | 479.69|1.8460 | 1.9251 | 1.9051 | 1.4914 | 8.8551 | 9.2346 | 9.1386 | 7.1542 | 1.0651 | 1.1107 | 1.0992 | 0.8605
110 ] 533.15| 689.5 | 476.84 | 1.8643 | 1.9865 | 1.9575 | 1.4920 | 8.8896 | 9.4724 | 9.3341 | 7.1143 [ 1.0692 | 1.1393 | 1.1227 | 0.8557
111 | 533.15| 1034 |472.58|1.8771 | 2.0925 | 2.0416 | 1.5012 | 8.8711 | 9.8888 | 9.6482 | 7.0946 | 1.0670 | 1.1894 | 1.1605 | 0.8533
112 1533.15| 1379 |469.19]1.8916 | 2.2110 | 2.1309 | 1.5488 | 8.8754 | 10.3737 | 9.9982 | 7.2670 | 1.0675 | 1.2477 | 1.2026 | 0.8741
113 | 533.15| 2068 | 463.53|1.8991 | 2.4716 | 2.2922 | 1.7377 | 8.8031 | 11.4564 | 10.6252 | 8.0545 | 1.0588 | 1.3780 | 1.2780 | 0.9688
1141 544.26 | 172.4 |1494.66 | 1.7334 | 1.7302 | 1.7253 | 1.4683 | 8.5747 | 8.5585 | 8.5342 | 7.2633 | 1.0314 | 1.0294 | 1.0265 | 0.8736
115]544.26 | 344.7 | 488.53 | 1.7562 | 1.7884 | 1.7767 | 1.4343 | 8.5796 | 8.7369 | 8.6797 | 7.0072 | 1.0319 | 1.0509 | 1.0440 | 0.8428
116 | 544.26 | 517.1 | 484.78 | 1.7703 | 1.8399 | 1.8205 | 1.4123 | 8.5820 | 8.9193 | 8.8256 | 6.8466 | 1.0322 | 1.0728 | 1.0615 | 0.8235
1171 544.26 | 689.5 | 482.00 | 1.7791 | 1.8879 | 1.8600 | 1.3983 | 8.5754 | 9.0997 | 8.9653 | 6.7397 | 1.0314 | 1.0945 | 1.0783 | 0.8106
118 | 544.26 | 1034 |477.78]1.7985 | 1.9915 | 1.9431 | 1.4008 | 8.5927 | 9.5148 | 9.2836 | 6.6928 | 1.0335 | 1.1444 | 1.1166 | 0.8050
1191 544.26 | 1379 | 474.50 ] 1.8078 | 2.0939 | 2.0190 | 1.4257 | 8.5778 | 9.9353 | 9.5799 | 6.7650 | 1.0317 | 1.1950 | 1.1523 | 0.8137
120 | 544.26 | 2068 | 469.08 | 1.8155 | 2.3230 | 2.1641 | 1.5592 | 8.5163 | 10.8969 | 10.1514 | 7.3138 | 1.0243 | 1.3107 | 1.2210 | 0.8797
121 | 544.26 | 2758 |464.18 | 1.7983 | 2.6007 | 2.2570 | 1.8245 | 8.3474 | 12.0720 | 10.4766 | 8.4688 | 1.0040 | 1.4520 | 1.2601 | 1.0186
122 1555.37 | 172.4 |499.68 | 1.6598 | 1.6542 | 1.6494 | 1.3998 | 8.2935 | 8.2655 | 8.2417 | 6.9946 | 0.9975 | 0.9942 | 0.9913 | 0.8413
123 | 555.37 | 344.7 1493.55|1.6862 | 1.7131 | 1.7018 | 1.3667 | 8.3221 | 8.4551 | 8.3990 | 6.7454 |1.0010 | 1.0170 | 1.0102 | 0.8113
124 1555.37 | 517.1 | 489.83 | 1.6973 | 1.7585 | 1.7398 | 1.3382 | 8.3141 | 8.6136 | 8.5219 | 6.5550 | 1.0000 | 1.0360 | 1.0250 | 0.7884
125 | 555.37 | 689.5 |487.09|1.7038 | 1.8008 | 1.7739 | 1.3175| 8.2992 | 8.7713 | 8.6404 | 6.4175 | 0.9982 | 1.0550 | 1.0393 | 0.7719
126 | 555.37 | 1034 |482.94]1.7202 | 1.8936 | 1.8475 | 1.3062 | 8.3076 | 9.1451 | 8.9220 | 6.3084 | 0.9992 | 1.1000 | 1.0731 | 0.7588
127 1555.37 | 1379 |479.73]1.7295 | 1.9868 | 1.9163 | 1.3168 | 8.2971 | 9.5314 | 9.1928 | 6.3171 [ 0.9980 | 1.1464 | 1.1057 | 0.7598
128 | 555.37 | 2068 | 474.53|1.7352 | 2.1883 | 2.0448 | 1.4045 | 8.2340 | 10.3842 | 9.7031 | 6.6646 | 0.9904 | 1.2490 | 1.1671 | 0.8016
129 | 555.37 | 2758 |469.99]1.7183 | 2.4219 | 2.1395 | 1.5898 | 8.0759 | 11.3824 | 10.0552 | 7.4718 [ 0.9714 | 1.3691 | 1.2094 | 0.8987
130 | 566.48 | 172.4 | 504.62 | 1.5970 | 1.5894 | 1.5847 | 1.3428 | 8.0589 | 8.0203 | 7.9968 | 6.7761 | 0.9693 | 0.9647 | 0.9618 | 0.8150
1311 566.48 | 344.7 | 498.53 | 1.6194 | 1.6416 | 1.6306 | 1.3036 | 8.0729 | 8.1840 | 8.1288 | 6.4985 | 0.9710 | 0.9844 | 0.9777 | 0.7816
132 |1 566.48 | 517.1 |494.81|1.6346 | 1.6883 | 1.6701 | 1.2762 | 8.0880 | 8.3536 | 8.2638 | 6.3149 | 0.9728 | 1.0048 | 0.9940 | 0.7595
133 | 566.48 | 689.5 | 492.10 | 1.6383 | 1.7247 | 1.6987 | 1.2492 | 8.0620 | 8.4874 | 8.3595 | 6.1474 | 0.9697 | 1.0209 | 1.0055 | 0.7394
1341 566.48 | 1034 | 488.03 | 1.6504 | 1.8066 | 1.7623 | 1.2247 | 8.0544 | 8.8166 | 8.6006 | 5.9768 | 0.9688 | 1.0605 | 1.0345 | 0.7189
135 566.48 | 1379 |484.89]1.6578 | 1.8899 | 1.8230 | 1.2215| 8.0383 | 9.1638 | 8.8396 | 5.9229 | 0.9668 | 1.1022 | 1.0632 | 0.7124
136 | 566.48 | 2068 | 479.87 | 1.6616 | 2.0685 | 1.9370 | 1.2725| 7.9735 | 9.9261 | 9.2951 | 6.1064 [ 0.9590 | 1.1939 | 1.1180 | 0.7345
137 ] 566.48 | 2758 |475.58|1.6498 | 2.2735 | 2.0308 | 1.4036 | 7.8462 | 10.8121 | 9.6578 | 6.6753 | 0.9437 | 1.3005 | 1.1616 | 0.8029
138 | 577.59 | 172.4 ]1509.49] 1.5448 | 1.5353 | 1.5308 | 1.2968 | 7.8707 | 7.8224 | 7.7993 | 6.6072 | 0.9467 | 0.9409 | 0.9381 | 0.7947
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139 | 577.59 | 344.7 |1503.43|1.5629 | 1.5811 | 1.5703 | 1.2518 | 7.8683 | 7.9595 | 7.9052 | 6.3021 | 0.9464 | 0.9574 | 0.9508 | 0.7580
140 | 577.59 | 517.1 | 499.75]1.5744 | 1.6215 | 1.6038 | 1.2185| 7.8683 | 8.1033 | 8.0150 | 6.0897 | 0.9464 | 0.9747 | 0.9640 | 0.7325
141 | 577.59 | 689.5 |497.05]1.5823 | 1.6594 | 1.6342 | 1.1928 | 7.8647 | 8.2480 | 8.1229 | 5.9288 | 0.9460 | 0.9921 | 0.9770 | 0.7131
142 1577.59 | 1034 |493.04]1.5891 | 1.7300 | 1.6875 | 1.1556 | 7.8349 | 8.5298 | 8.3200 | 5.6976 | 0.9424 | 1.0260 | 1.0007 | 0.6853
143 | 577.59 | 1379 |489.94]1.6004 | 1.8105 | 1.7468 | 1.1466 | 7.8411 | 8.8701 | 8.5583 | 5.6179 | 0.9431 | 1.0669 | 1.0294 | 0.6757
144 | 577.59 | 2068 |485.10|1.5971 | 1.9642 | 1.8424 | 1.1624 | 7.7474 | 9.5283 | 8.9375 | 5.6390 | 0.9318 | 1.1461 | 1.0750 | 0.6782
1451 577.59 | 2758 |480.99 ] 1.5933 | 2.1508 | 1.9361 | 1.2563 | 7.6639 | 10.3449 | 9.3126 | 6.0428 | 0.9218 | 1.2443 | 1.1201 | 0.7268
146 | 588.71 | 172.4 | 514.36 | 1.4886 | 1.4775 | 1.4730 | 1.2473 | 7.6567 | 7.5996 | 7.5768 | 6.4155 | 0.9209 | 0.9141 | 0.9113 | 0.7716
147 1588.71 | 344.7 | 508.30 | 1.5094 | 1.5238 | 1.5133 | 1.2039 | 7.6722 | 7.7455 | 7.6919 | 6.1196 | 0.9228 | 0.9316 | 0.9252 | 0.7361
148 | 588.71 | 517.1 | 504.66 | 1.5169 | 1.5580 | 1.5408 | 1.1650 | 7.6552 | 7.8624 | 7.7757 | 5.8790 | 0.9208 | 0.9457 | 0.9353 | 0.7071
149 1588.71 | 689.5 | 501.95] 1.5284 | 1.5972 | 1.5727 | 1.1406 | 7.6719 | 8.0172 | 7.8945 | 5.7251 | 0.9228 | 0.9643 | 0.9495 | 0.6886
150 | 588.71 | 1034 |497.98|1.5364 | 1.6638 | 1.6227 | 1.0985 | 7.6508 | 8.2852 | 8.0809 | 5.4704 | 0.9202 | 0.9965 | 0.9720 | 0.6580
151 | 588.71 | 1379 |494.95]1.5428 | 1.7334 | 1.6725|1.0768 | 7.6364 | 8.5793 | 8.2/81 | 5.3295 | 0.9185 | 1.0319 | 0.9957 | 0.6410
152 1588.71 | 2068 | 490.23 | 1.5430 | 1.8756 | 1.7618 | 1.0733 | 7.5643 | 9.1946 | 8.6368 | 5.2615 | 0.9098 | 1.1059 | 1.0388 | 0.6328
153 | 588.71 | 2758 |486.29 | 1.5388 | 2.0402 | 1.8466 | 1.1313 | 7.4829 | 9.9213 | 8.9799 | 5.5014 | 0.9000 | 1.1933 | 1.0801 | 0.6617
154 1599.82 | 172.4 | 519.13 | 1.4495 | 1.4370 | 1.4326 | 1.2152 | 7.5248 | 7.4598 | 7.4372 | 6.3086 | 0.9051 | 0.8973 | 0.8945 | 0.7588
155 1599.82 | 344.7 |513.10 | 1.4657 | 1.4768 | 1.4665 | 1.1667 | 7.5208 | 7.5777 | 7.5248 | 5.9865 | 0.9046 | 0.9114 | 0.9051 | 0.7201
156 1599.82 | 517.1 | 509.46 | 1.4763 | 1.5120 | 1.4953 | 1.1295| 7.5211 | 7.7032 | 7.6178 | 5.7544 | 0.9046 | 0.9265 | 0.9163 | 0.6921
157 1599.82 | 689.5 | 506.79 | 1.4839 | 1.5452 | 1.5214 | 1.0995 | 7.5201 | 7.8310 | 7.7104 | 5.5719 [ 0.9045 | 0.9419 | 0.9274 | 0.6702
158 | 599.82 | 1034 |502.86|1.4921 | 1.6075 | 1.5678 | 1.0529 | 7.5033 | 8.0832 | 7.8837 | 5.2944 | 0.9025 | 0.9722 | 0.9482 | 0.6368
159 1599.82 | 1379 |499.90 ] 1.4928 | 1.6660 | 1.6076 | 1.0188 | 7.4624 | 8.3281 | 8.0362 | 5.0931 | 0.8976 | 1.0017 | 0.9666 | 0.6126
160 | 599.82 | 2068 | 495.24 | 1.5005 | 1.8028 | 1.6957 | 1.0042 | 7.4309 | 8.9282 | 8.3977 | 4.9734 | 0.8938 | 1.0739 | 1.0101 | 0.5982
161 1599.82 | 2758 |491.49]1.4895 | 1.9430 | 1.7658 | 1.0276 | 7.3209 | 9.5495 | 8.6786 | 5.0506 | 0.8805 | 1.1486 | 1.0439 | 0.6075
162 | 599.82 | 3447 |488.10|1.4752 | 2.1083 | 1.8286 | 1.1042 | 7.2006 | 10.2907 | 8.9254 | 5.3895 | 0.8661 | 1.2378 | 1.0735 | 0.6482
163 | 610.93 | 172.4 |523.85]1.4132 | 1.3994 | 1.3951 | 1.1862 | 7.4029 | 7.3306 | 7.3082 | 6.2139 | 0.8904 | 0.8817 | 0.8790 | 0.7474
164 1 610.93 | 344.7 | 517.83 | 1.4317 | 1.4398 | 1.4297 | 1.1398 | 7.4139 | 7.4559 | 7.4036 | 5.9024 | 0.8917 | 0.8968 | 0.8905 | 0.7099
165 | 610.93 | 517.1 | 514.22 | 1.4379 | 1.4689 | 1.4525 | 1.0974 | 7.3940 | 7.5532 | 7.4689 | 5.6432 | 0.8893 | 0.9085 | 0.8984 | 0.6/88
166 | 610.93 | 689.5 | 511.55] 1.4485 | 1.5032 | 1.4800 | 1.0690 | 7.4098 | 7.6894 | 7.5708 | 5.4687 | 0.8912 | 0.9249 | 0.9106 | 0.6578
167 | 610.93 | 1034 |507.65]1.4564 | 1.5609 | 1.5224 | 1.0183 | 7.3934 | 7.9239 | 7.7286 | 5.1692 | 0.8893 | 0.9531 | 0.9296 | 0.6217
168 | 610.93 | 1379 |504.73 ] 1.4577 | 1.6154 | 1.5591 | 0.9796 | 7.3573 | 8.1534 | 7.8695 | 4.9442 | 0.8849 | 0.9807 | 0.9465 | 0.5947
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169 | 610.93 | 2068 |500.19|1.4627 | 1.7384 | 1.6369 | 0.9473 | 7.3161 | 8.6950 | 8.1875 | 4.7380 | 0.8800 | 1.0458 | 0.9848 | 0.5699
1701 610.93 | 2758 | 496.54 | 1.4553 | 1.8672 | 1.7032 | 0.9517 | 7.2263 | 9.2716 | 8.4569 | 4.7258 | 0.8692 | 1.1152 | 1.0172 | 0.5684
171 | 610.93 | 3447 |493.33|1.4382 | 2.0092 | 1.7579 | 0.9934 | 7.0950 | 9.9119 | 8.6721 | 4.9009 | 0.8534 | 1.1922 | 1.0431 | 0.5895
172 1610.93 | 4137 |490.34]|1.4130 | 2.1710 | 1.8007 | 1.0739 | 6.9284 | 10.6450 | 8.8292 | 5.2657 | 0.8333 | 1.2804 | 1.0620 | 0.6334
1731 622.04 | 344.7 |522.52|1.4000 | 1.4055 | 1.3956 | 1.1158 | 7.3155 | 7.3438 | 7.2921 | 5.8305 | 0.8799 | 0.8833 | 0.8771 | 0.7013
1741622.04 | 517.1 |518.91|1.4088 | 1.4354 | 1.4194 | 1.0/55| 7.3102 | 7.4485 | 7.3652 | 5.5808 | 0.8793 | 0.8959 | 0.8859 | 0.6713
1751 622.04 | 689.5 | 516.28 | 1.4150 | 1.4636 | 1.4409 | 1.0418 | 7.3052 | 7.5563 | 7.4393 | 5.3787 | 0.8787 | 0.9089 | 0.8948 | 0.6469
176 | 622.04 | 1034.2 | 512.42 | 1.4218 | 1.5166 | 1.4792 | 0.9871 | 7.2857 | 7.7713 | 7.5798 | 5.0580 | 0.8763 | 0.9347 | 0.9117 | 0.6084
177 1622.04 | 1379 |509.49]1.4301 | 1.5740 | 1.5197 | 0.9512 | 7.2864 | 8.0195 | 7.7426 | 4.8461 | 0.8764 | 0.9646 | 0.9313 | 0.5829
178 | 622.04 | 2068 | 505.06 | 1.4303 | 1.6823 | 1.5857 | 0.9018 | 7.2240 | 8.4967 | 8.0088 | 4.5547 | 0.8689 | 1.0220 | 0.9633 | 0.5478
1791 622.04 | 2758 |501.52 | 1.4229 | 1.7984 | 1.6451 | 0.8881 | 7.1359 | 9.0193 | 8.2504 | 4.4540 | 0.8583 | 1.0848 | 0.9923 | 0.5357
180 | 622.04 | 3447 |498.42]1.4118 | 1.9296 | 1.7002 | 0.9106 | 7.0367 | 9.6174 | 8.4742 | 4.5385 | 0.8464 | 1.1568 | 1.0193 | 0.5459
181 | 622.04 | 4137 |495.60 | 1.3855 | 2.0676 | 1.7385 | 0.9562 | 6.8668 | 10.2470 | 8.6159 | 4.7387 | 0.8259 | 1.2325 | 1.0363 | 0.5700
1821 633.15| 344.7 | 527.10 | 1.3845 | 1.3875 | 1.3778 | 1.1085 | 7.2977 | 7.3135 | 7.2622 | 5.8427 | 0.8778 | 0.8797 | 0.8735 | 0.7027
183 | 633.15| 517.1 | 523.53|1.3886 | 1.4113 | 1.3956 | 1.0633 | 7.2697 | 7.3888 | 7.3064 | 5.5668 | 0.8744 | 0.8887 | 0.8788 | 0.6696
184 1 633.15| 689.5 | 520.90 | 1.3973 | 1.4405 | 1.4184 | 1.0316 | 7.2787 | 7.5036 | 7.3881 | 5.3735 | 0.8755 | 0.9025 | 0.8886 | 0.6463
185 633.15| 1034 |517.07|1.4028 | 1.4887 | 1.4523 | 0.9733 | 7.2532 | 7.6979 | 7.5096 | 5.0324 | 0.8724 | 0.9259 | 0.9033 | 0.6053
186 | 633.15| 1379 |514.18 | 1.4102 | 1.5416 | 1.4890 | 0.9332 | 7.2510 | 7.9267 | 7.6560 | 4.7982 | 0.8721 | 0.9534 | 0.9209 | 0.5771
1871 633.15| 2068 |509.82 ] 1.4110 | 1.6419 | 1.5495 | 0.8746 | 7.1936 | 8.3708 | 7.8997 | 4.4586 | 0.8652 | 1.0068 | 0.9502 | 0.5363
188 | 633.15| 2758 |506.39 | 1.4006 | 1.7441 | 1.5998 | 0.8434 | 7.0927 | 8.8322 | 8.1012 | 4.2707 | 0.8531 | 1.0623 | 0.9744 | 0.5137
189 1 633.15| 3447 |503.40]1.3912 | 1.8628 | 1.6510 | 0.8474 | 7.0034 | 9.3775 | 8.3109 | 4.2656 | 0.8424 | 1.1279 | 0.9996 | 0.5131
190 | 633.15| 4137 |500.69|1.3721 | 1.9896 | 1.6919 | 0.8736 | 6.8701 | 9.9620 | 8.4712 | 4.3742 | 0.8263 | 1.1982 | 1.0189 | 0.5261
191 | 644.26 | 344.7 | 531.65| 1.3709 | 1.3717 | 1.3621 | 1.1033 | 7.2881 | 7.2924 | 7.2415 | 5.8659 | 0.8766 | 0.8771 | 0.8710 | 0.7055
192 1644.26 | 517.1 |528.08 | 1.3772 | 1.3964 | 1.3809 | 1.0605 | 7.2724 | 7.3739 | 7.2923 | 5.6005 | 0.8747 | 0.8869 | 0.8771 | 0.6736
193 | 644.26 | 689.5 | 525.48 | 1.3813 | 1.4195 | 1.3978 | 1.0239 | 7.2582 | 7.4592 | 7.3450 | 5.3804 | 0.8730 | 0.8972 | 0.8834 | 0.6472
194 1644.26 | 1034 |521.65]1.3918 | 1.4698 | 1.4343 | 0.9691 | 7.2602 | 7.6674 | 7.4820 | 5.0555 | 0.8733 | 0.9222 | 0.8999 | 0.6081
195|644.26 | 1379 |518.84]1.3908 | 1.5110 | 1.4598 | 0.9181 | 7.2159 | 7.8394 | 7.5740 | 4.7637 | 0.8679 | 0.9429 | 0.9110 | 0.5730
196 | 644.26 | 2068 | 514.51]1.3977 | 1.6097 | 1.5210 | 0.8578 | 7.1915 | 8.2822 | 7.8254 | 4.4132 | 0.8650 | 0.9962 | 0.9412 | 0.5308
1971644.26 | 2758 |511.15]1.3894 | 1.7044 | 1.5676 | 0.8168 | 7.1019 | 8.7124 | 8.0131 | 4.1750 | 0.8542 | 1.0479 | 0.9638 | 0.5022
198 | 644.26 | 3447 |508.27 ] 1.3783 | 1.8094 | 1.6118 | 0.8030 ] 7.0053 | 9.1968 | 8.1923 | 4.0811 | 0.8426 | 1.1062 | 0.9854 | 0.4909
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199|644.26| 4137 |505.67 1.3615 | 1.9233 | 1.6503 | 0.8106 | 6.8845 | 9.7258 | 8.3450 | 4.0991 | 0.8281 | 1.1698 | 1.0037 | 0.4930

> 385.11 | 415.63 | 405.99 | 321.91 | 1801.98 | 1946.30 | 1899.74 | 1498.61 | 216.74 | 234.10 | 228.50 | 180.25

Average (Overall) 1.9352 | 2.0886 | 2.0401 | 1.6176 | 9.0552 | 9.7804 | 9.5464 | 7.5307 | 1.0891 | 1.1764 | 1.1482 | 0.9058

Table C-13 n-Heptane [61]
(1)
Pt T p Seewn) AD% — AD (J/mol.K) — AD/R —
no. (K) kPa) | ymork) | L&K | P&R | Soave L&K P&R Soave L&K | P&R | Soave

work work work
1 410.93 | 68.9 | 488.84 | 2.1838 | 2.2284 | 2.2251 | 1.2051 | 10.6752 | 10.8931 | 10.8772 | 5.8911 | 1.2840 | 1.3102 | 1.3083 | 0.7086
2 410.93|103.4 | 485.23 | 2.1936 | 2.2710 | 2.2657 | 1.3269 | 10.6440 | 11.0195 | 10.9938 | 6.4387 | 1.2802 | 1.3254 | 1.3223 | 0.7744
3 410.93|172.4 | 480.49 | 2.2011 | 2.3480 | 2.3381 | 1.4227 | 10.5761 | 11.2819 | 11.2345 | 6.8361 | 1.2721 | 1.3570 | 1.3513 | 0.8222
4 422.04| 68.9 |494.59|2.1753 | 2.2131 | 2.2100 | 1.2160 | 10.7591 | 10.9457 | 10.9304 | 6.0140 | 1.2941 | 1.3165 | 1.3147 | 0.7234
5 422.041101.4 | 491.19 | 2.1837 | 2.2486 | 2.2437 | 1.3211 ] 10.7260 | 11.0448 | 11.0206 | 6.4891 | 1.2901 | 1.3285 | 1.3255 | 0.7805
6 422.04 |1 103.4 | 490.98 | 2.1901 | 2.2568 | 2.2517 | 1.3312 | 10.7531 | 11.0803 | 11.0556 | 6.5360 | 1.2934 | 1.3327 | 1.3298 | 0.7861
7 422.04 | 172.4 | 486.28 | 2.2001 | 2.3276 | 2.3183 | 1.4136 | 10.6985 | 11.3189 | 11.2736 | 6.8740 | 1.2868 | 1.3614 | 1.3560 | 0.8268
8 422.04 | 344.7 | 479.32 | 2.1882 | 2.4884 | 2.4652 | 1.5157 | 10.4884 | 11.9273 | 11.8164 | 7.2651 | 1.2615 | 1.4346 | 1.4213 | 0.8738
9 433.15| 68.9 | 500.42 | 2.1433 | 2.1752 | 2.1723 | 1.2062 | 10.7257 | 10.8852 | 10.8704 | 6.0363 | 1.2901 | 1.3093 | 1.3075 | 0.7260
10 | 433.15| 103.4 | 496.85 | 2.1535 | 2.2110 | 2.2062 | 1.3061 | 10.6999 | 10.9854 | 10.9615 | 6.4894 | 1.2870 | 1.3213 | 1.3184 | 0.7805
11 |433.15|172.4492.20 | 2.1640 | 2.2751 | 2.2663 | 1.3749 | 10.6512 | 11.1982 | 11.1547 | 6.7674 | 1.2811 | 1.3469 | 1.3417 | 0.8140
12 | 433.15| 344.7 | 485.32 | 2.1650 | 2.4260 | 2.4044 | 1.4551 | 10.5071 | 11.7739 | 11.6692 | 7.0620 | 1.2638 | 1.4162 | 1.4036 | 0.8494
13 | 444.26 | 68.9 | 506.29 | 2.0973 | 2.1241 | 2.1213 | 1.1851 | 10.6186 | 10.7544 | 10.7401 | 5.9999 | 1.2772 | 1.2935 | 1.2918 | 0.7217
14 | 444.26 | 103.4 | 502.73 | 2.1109 | 2.1604 | 2.1559 | 1.2780 | 10.6120 | 10.8612 | 10.8382 | 6.4250 | 1.2764 | 1.3064 | 1.3036 | 0.7728
15 | 444.26 | 172.4 | 498.11 | 2.1206 | 2.2177 | 2.2093 | 1.3335 | 10.5631 | 11.0466 | 11.0047 | 6.6424 | 1.2705 | 1.3287 | 1.3236 | 0.7989
16 | 444.26 | 344.7 | 491.36 | 2.1207 | 2.3489 | 2.3287 | 1.3837 | 10.4202 | 11.5414 | 11.4420 | 6.7989 | 1.2533 | 1.3882 | 1.3762 | 0.8178
17 | 444.26 | 517.1 | 486.83 | 2.1099 | 2.4915 | 2.4547 | 1.4609 | 10.2715 | 12.1293 | 11.9500 | 7.1122 | 1.2354 | 1.4589 | 1.4373 | 0.8555
18 | 455.37 | 68.9 | 512.21| 2.0379 | 2.0604 | 2.0577 | 1.1528 | 10.4385 | 10.5536 | 10.5397 | 5.9045 | 1.2555 | 1.2694 | 1.2677 | 0.7102
19 | 455.37 | 103.4 | 508.64 | 2.0543 | 2.0970 | 2.0927 | 1.2388 | 10.4489 | 10.6665 | 10.6442 | 6.3010 | 1.2568 | 1.2830 | 1.2803 | 0.7579
20 | 455.37 | 172.4 | 504.07 | 2.0621 | 2.1471 | 2.1391 | 1.2811 | 10.3945 | 10.8230 | 10.7826 | 6.4575 | 1.2502 | 1.3018 | 1.2969 | 0.7767
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21 |455.37|344.71497.40 | 2.0661 | 2.2665 | 2.2474 | 1.3105 | 10.2766 | 11.2736 | 11.1788 | 6.5182 | 1.2361 | 1.3560 | 1.3446 | 0.7840
22 | 455.37 | 517.1]492.99 | 2.0586 | 2.3914 | 2.3574 | 1.3596 | 10.1488 | 11.7897 | 11.6219 | 6.7026 | 1.2207 | 1.4181 | 1.3979 | 0.8062
23 |455.37|689.5|489.47 | 2.0278 | 2.5170 | 2.4613 | 1.4383 | 9.9257 | 12.3199 | 12.0472 | 7.0399 | 1.1939 | 1.4818 | 1.4490 | 0.8468
24 1466.48 | 68.9 |518.12]1.9741 | 1.9928 | 1.9902 | 1.1179 | 10.2283 | 10.3252 | 10.3118 | 5.7919 | 1.2303 | 1.2419 | 1.2403 | 0.6966
25 ]466.48 | 103.4]514.60 | 1.9844 | 2.0213 | 2.0171 | 1.1887 | 10.2118 | 10.4016 | 10.3800 | 6.1170 | 1.2283 | 1.2511 | 1.2485 | 0.7357
26 |466.48 | 172.4]510.07 | 1.9895 | 2.0640 | 2.0564 | 1.2180 | 10.1476 | 10.5281 | 10.4889 | 6.2124 | 1.2205 | 1.2663 | 1.2616 | 0.7472
27 |466.48 | 344.7 1 503.44 ] 2.0025 | 2.1794 | 2.1613 | 1.2355 | 10.0817 | 10.9718 | 10.8810 | 6.2201 | 1.2126 | 1.3197 | 1.3088 | 0.7481
28 ]466.48|517.1]499.16 | 1.9934 | 2.2855 | 2.2538 | 1.2574 | 9.9501 | 11.4085 | 11.2503 | 6.2763 | 1.1968 | 1.3722 | 1.3532 | 0.7549
29 |466.48 | 689.5]495.76 | 1.9709 | 2.3958 | 2.3453 | 1.3086 | 9.7708 | 11.8777 | 11.6270 | 6.4875 | 1.1752 | 1.4286 | 1.3985 | 0.7803
30 | 477.59| 68.9 1524.08]1.8979 | 1.9134 | 1.9109 | 1.0722 | 9.9466 | 10.0275 | 10.0145 | 5.6192 ] 1.1964 | 1.2061 | 1.2045 | 0.6759
31 |477.59]103.4]520.60 | 1.9020 | 1.9337 | 1.9297 | 1.1281 | 9.9016 | 10.0670 | 10.0460 | 5.8728 | 1.1910 | 1.2109 | 1.2083 | 0.7064
32 | 477.59|172.41516.03]1.9200 | 1.9856 | 1.9782 | 1.1610 | 9.9077 | 10.2461 | 10.2082 | 5.9912 | 1.1917 | 1.2324 | 1.2278 | 0.7206
33 | 477.59 | 344.7]509.52 [ 1.9229 | 2.0795 | 2.0623 | 1.1506 | 9.7977 | 10.5953 | 10.5081 | 5.8625 | 1.1785 | 1.2744 | 1.2639 | 0.7051
34 |477.59]517.1]505.33]1.9166 | 2.1745 | 2.1448 | 1.1544 | 9.6853 | 10.9884 | 10.8384 | 5.8334 | 1.1649 | 1.3217 | 1.3036 | 0.7016
35 |477.59]689.5]502.01|1.9040 | 2.2763 | 2.2299 | 1.1874 | 9.5584 | 11.4275 | 11.1945 | 5.9610 | 1.1497 | 1.3745 | 1.3465 | 0.7170
36 | 477.59 | 1034 | 496.39 | 1.8481 | 2.5122 | 2.4052 | 1.3624 | 9.1736 | 12.4705 | 11.9390 | 6.7630 | 1.1034 | 1.4999 | 1.4360 | 0.8134
37 1488.71| 68.9 |1530.04]1.8180 | 1.8305 | 1.8281 | 1.0240 | 9.6358 | 9.7026 | 9.6899 | 5.4277]1.1590 | 1.1670 | 1.1655 | 0.6528
38 |488.71]103.4]526.56 | 1.8237 | 1.8510 | 1.8471 | 1.0733 | 9.6028 | 9.7467 | 9.7262 | 5.6518 | 1.1550 | 1.1723 | 1.1699 | 0.6798
39 |488.71]172.41522.03 ] 1.8375 | 1.8952 | 1.8881 | 1.0937 | 9.5921 | 9.8935 | 9.8566 | 5.7093 | 1.1537 | 1.1900 | 1.1855 | 0.6867
40 |488.71|344.7 151557 ]1.8449 | 1.9840 | 1.9677 | 1.0724 | 9.5118 | 10.2289 | 10.1447 | 5.5291 | 1.1441 | 1.2303 | 1.2202 | 0.6650
41 |488.71|517.1|511.45]1.8386 | 2.0673 | 2.0393 | 1.0588 | 9.4034 | 10.5731 | 10.4302 | 5.4155 | 1.1310 | 1.2717 | 1.2545 | 0.6514
42 1488.71]689.5]508.22 | 1.8308 | 2.1593 | 2.1163 | 1.0744 | 9.3047 | 10.9739 | 10.7554 | 5.4605 ] 1.1192 | 1.3199 | 1.2936 | 0.6568
43 |488.71| 1034 | 502.90 | 1.7890 | 2.3612 | 2.2685 | 1.1877 | 8.9967 | 11.8744 | 11.4082 | 5.9727 | 1.0821 | 1.4282 | 1.3722 | 0.7184
44 1499.82 | 68.9 |536.00|1.7344 | 1.7445 | 1.7422 | 0.9732 | 9.2961 | 9.3503 | 9.3379 |5.2162 | 1.1181 | 1.1246 | 1.1232 | 0.6274
45 1499.82|103.4]1532.51]1.7415|1.7650 | 1.7612 | 1.0162 | 9.2739 | 9.3987 | 9.3787 | 5.4112]1.1155 | 1.1305 | 1.1281 | 0.6509
46 [499.82 | 172.4]528.03 | 1.7506 | 1.8015 | 1.7947 | 1.0243 | 9.2437 | 9.5124 | 9.4765 | 5.4084 | 1.1118 | 1.1441 | 1.1398 | 0.6505
47 1499.82|344.71521.61]1.7608 | 1.8848 | 1.8692 | 0.9926 | 9.1845 | 9.8311 | 9.7497 | 5.1777]1.1047 | 1.1825 | 1.1727 | 0.6228
48 [499.82 |517.1|517.54 ] 1.7603 | 1.9640 | 1.9375 [ 0.9705 | 9.1100 | 10.1643 | 10.0274 | 5.0224 | 1.0957 | 1.2226 | 1.2061 | 0.6041
49 1499.82|689.5]514.39|1.7538 | 2.0452 | 2.0051 | 0.9692 | 9.0213 | 10.5202 | 10.3138 | 4.9857 | 1.0851 | 1.2654 | 1.2405 | 0.5997
50 ]499.82 ]| 1034 ]1509.31]1.7172 | 2.2165 | 2.1342 | 1.0311 | 8.7460 | 11.2890 | 10.8700 | 5.2514 ] 1.0520 | 1.3578 | 1.3074 | 0.6316
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51 1499.82 | 1379 | 504.66 | 1.6557 | 2.4387 | 2.2604 | 1.2314 | 8.3559 | 12.3070 | 11.4074 | 6.2142 | 1.0050 | 1.4803 | 1.3721 | 0.7474
52 |510.93 | 68.9 |541.91]1.6552 | 1.6631 | 1.6609 | 0.9274 | 8.9697 | 9.0128 | 9.0006 | 5.0259 | 1.0789 | 1.0840 | 1.0826 | 0.6045
53 ]510.93]103.4|538.43 | 1.6636 | 1.6836 | 1.6799 | 0.9643 | 8.9571 | 9.0649 | 9.0453 |5.1922 | 1.0774 | 1.0903 | 1.0880 | 0.6245
54 1510.931172.4]1533.98]1.6677 | 1.7126 | 1.7060 | 0.9606 | 8.9051 | 9.1448 | 9.1097 | 5.1297]1.0711 | 1.0999 | 1.0957 | 0.6170
55 ]510.93|344.7]1527.61 [1.6793 | 1.7900 | 1.7751 | 0.9192 | 8.8599 | 9.4443 | 9.3654 |4.8497 | 1.0657 | 1.1360 | 1.1265 | 0.5833
56 ]510.93]|517.1]523.62|1.6744 | 1.8565 | 1.8314 | 0.8808 | 8.7674 | 9.7212 | 9.5895 | 4.6119 | 1.0545 | 1.1693 | 1.1534 | 0.5547
57 1510.93689.5]520.52 | 1.6746 | 1.9344 | 1.8967 | 0.8715| 8.7163 | 10.0688 | 9.8726 | 4.5361 | 1.0484 | 1.2111 | 1.1875 | 0.5456
58 ]510.93 | 1034 | 515.61 | 1.6485 | 2.0884 | 2.0140 | 0.9001 | 8.4998 | 10.7677 | 10.3845 | 4.6410 | 1.0223 | 1.2951 | 1.2490 | 0.5582
59 |[510.93| 1379 | 511.33 | 1.5966 | 2.2677 | 2.1222 | 1.0234 | 8.1638 | 11.5955 | 10.8515 | 5.2329 | 0.9819 | 1.3947 | 1.3052 | 0.6294
60 |522.04| 68.9 | 547.83[1.5725|1.5786 | 1.5764 | 0.8787 | 8.6147 | 8.6478 | 8.6359 |4.8135| 1.0362 | 1.0402 | 1.0387 | 0.5790
61 |522.04]103.4]544.35]1.5819 | 1.5989 | 1.5954 | 0.9097 | 8.6108 | 8.7035 | 8.6843 | 4.9520 | 1.0357 | 1.0468 | 1.0445 | 0.5956
62 |522.04]172.4]539.90 | 1.5886 | 1.6282 | 1.6219 | 0.9025 | 8.5768 | 8.7907 | 8.7564 |4.8724 | 1.0316 | 1.0573 | 1.0532 | 0.5861
63 |522.04 | 344.7 | 533.56 | 1.6005 | 1.6997 | 1.6853 | 0.8517 | 8.5394 | 9.0689 | 8.9922 |4.54441.0271 | 1.0908 | 1.0816 | 0.5466
64 |522.04|517.1]529.62|1.5979 | 1.7613 | 1.7374 | 0.8057 | 8.4628 | 9.3283 | 9.2014 | 4.2671]1.0179 | 1.1220 | 1.1067 | 0.5132
65 |522.04 ] 689.5]526.60 [ 1.5944 | 1.8271 | 1.7915 | 0.7807 | 8.3960 | 9.6215 | 9.4341 | 4.1114|1.0099 | 1.1573 | 1.1347 | 0.4945
66 |522.04 ]| 1034 | 521.86 | 1.5707 | 1.9611 | 1.8931 | 0.7774 | 8.1968 | 10.2341 | 9.8791 | 4.0570 ] 0.9859 | 1.2310 | 1.1882 | 0.4880
67 |522.04| 1379 | 517.79 [ 1.5379 | 2.1228 | 1.9982 | 0.8589 | 7.9632 | 10.9917 | 10.3466 | 4.4472 | 0.9578 | 1.3221 | 1.2445 | 0.5349
68 |533.15] 68.9 | 553.70 | 1.4941 | 1.4985 | 1.4964 | 0.8343 | 8.2730 | 8.2972 | 8.2855 | 4.6197 ] 0.9951 | 0.9980 | 0.9966 | 0.5557
69 |533.15]103.4]550.22 | 1.5043 | 1.5187 | 1.5153 | 0.8599 | 8.2770 | 8.3561 | 8.3373 | 4.7315] 0.9955 | 1.0051 | 1.0028 | 0.5691
70 [533.15]172.4|545.77 [ 1.5133 | 1.5483 | 1.5421 | 0.8494 | 8.2593 | 8.4502 | 8.4166 |4.6360 | 0.9934 | 1.0164 | 1.0123 | 0.5576
71 |533.15] 344.7 1 539.52 | 1.5166 | 1.6057 | 1.5919 | 0.7821 | 8.1825 | 8.6633 | 8.5885 | 4.2195] 0.9842 | 1.0420 | 1.0330 | 0.5075
72 ]533.15]517.1]535.62 | 1.5150 | 1.6621 | 1.6392 | 0.7288 | 8.1148 | 8.9026 | 8.7797 | 3.9037 | 0.9760 | 1.0708 | 1.0560 | 0.4695
73 |533.15]689.5]|532.64 | 1.5142 | 1.7234 | 1.6897 | 0.6967 | 8.0653 | 9.1797 | 8.9999 | 3.7109 ] 0.9701 | 1.1041 | 1.0825 | 0.4463
74 ]533.15] 1034 | 528.03 [ 1.4951 | 1.8437 | 1.7808 | 0.6706 | 7.8944 | 9.7354 | 9.4032 | 3.5407|0.9495 | 1.1710 | 1.1310 | 0.4259
75 |533.15] 1379 | 524.17 [ 1.4670 | 1.9826 | 1.8727 | 0.7117 | 7.6895 | 10.3920 | 9.8162 | 3.7306 | 0.9249 | 1.2499 | 1.1807 | 0.4487
76 |533.15| 2068 | 516.57 | 1.3494 | 2.3722 | 1.8483 | 1.0967 | 6.9708 | 12.2541 | 9.5477 | 5.6651 | 0.8384 | 1.4739 | 1.1484 | 0.6814
77 |544.26 | 68.9 | 559.53 [ 1.4198 | 1.4227 | 1.4207 | 0.7941 | 7.9445 | 7.9606 | 7.9492 | 4.4431 | 0.9556 | 0.9575 | 0.9561 | 0.5344
78 |544.26 | 103.4 | 556.05 | 1.4307 | 1.4428 | 1.4395 | 0.8146 | 7.9555 | 8.0226 | 8.0041 | 4.5295 | 0.9569 | 0.9649 | 0.9627 | 0.5448
79 |544.26 | 172.4]1551.65(1.4340 | 1.4649 | 1.4589 | 0.7935| 7.9106 | 8.0809 | 8.0479 |4.3772]0.9515 | 0.9720 | 0.9680 | 0.5265
80 |544.26 | 344.7 1 545.39 | 1.4437 | 1.5239 | 1.5105 | 0.7257 | 7.8737 | 8.3112 | 8.2381 | 3.9577 ] 0.9470 | 0.9997 | 0.9909 | 0.4760
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81 |544.26]|517.1|541.53[1.4421 | 1.5748 | 1.5528 | 0.6657 | 7.8093 | 8.5283 | 8.4090 | 3.6047 | 0.9393 | 1.0258 | 1.0114 | 0.4336
82 |544.26 | 689.5 | 538.60 | 1.4425 | 1.6313 | 1.5992 | 0.6268 | 7.7695 | 8.7863 | 8.6130 | 3.3757 | 0.9345 | 1.0568 | 1.0360 | 0.4060
83 |544.26 | 1034 | 534.11 [ 1.4236 | 1.7366 | 1.6779 | 0.5788 | 7.6033 | 9.2753 | 8.9618 | 3.0915| 0.9145 | 1.1156 | 1.0779 | 0.3718
84 |544.26 | 1379 | 530.38 | 1.4069 | 1.8654 | 1.7665 | 0.5970 | 7.4619 | 9.8935 | 9.3693 | 3.1665 ] 0.8975 | 1.1900 | 1.1269 | 0.3809
85 |544.26 | 2068 | 523.54 | 1.3194 | 2.1823 | 1.8642 | 0.8337 | 6.9073 | 11.4252 | 9.7596 | 4.3647|0.8308 | 1.3742 | 1.1739 | 0.5250
86 |555.37| 68.9 | 565.32|1.3495 | 1.3511 | 1.3491 | 0.7575| 7.6291 | 7.6380 | 7.6267 |4.2826|0.9176 | 0.9187 | 0.917/3 | 0.5151
87 |555.37]103.4]561.84]1.3610 | 1.3710 | 1.3677 | 0.7734 | 7.6466 | 7.7027 | 7.6845 | 4.3450 ] 0.9197 | 0.9265 | 0.9243 | 0.5226
88 |9555.37|172.4]557.43[1.3661 | 1.3933 | 1.3875 | 0.7497 | 7.6151 | 7.7669 | 7.7344 | 4.1793 | 0.9159 | 0.9342 | 0.9303 | 0.5027
89 |555.37|344.7 |1 551.23 | 1.3737 | 1.4460 | 1.4330 | 0.6742 | 7.5721 | 7.9707 | 7.8993 | 3.7164 ] 0.9108 | 0.9587 | 0.9501 | 0.4470
90 |555.37|517.1|547.37[1.3790 | 1.4991 | 1.4779 | 0.6155| 7.5479 | 8.2056 | 8.0896 | 3.3693 | 0.9079 | 0.9870 | 0.9730 | 0.4053
91 |555.37]689.5]|544.51|1.3718 | 1.5427 | 1.5119 | 0.5626 | 7.4697 | 8.4002 | 8.2327 | 3.0633 | 0.8984 | 1.0104 | 0.9902 | 0.3684
92 |555.37| 1034 | 540.11 [ 1.3574 | 1.6398 | 1.5846 | 0.5015 | 7.3315 | 8.8564 | 8.5587 | 2.7085 | 0.8818 | 1.0652 | 1.0294 | 0.3258
93 |555.37 | 1379 | 536.50 | 1.3455 | 1.7560 | 1.6657 | 0.4977 | 7.2185 | 9.4208 | 8.9366 | 2.6699 | 0.8682 | 1.1331 | 1.0749 | 0.3211
94 |555.37 | 2068 | 530.17 | 1.2782 | 2.0256 | 1.7815 | 0.6387 | 6.7768 | 10.7389 | 9.4451 | 3.3861 | 0.8151 | 1.2917 | 1.1360 | 0.4073
95 |566.48| 68.9 | 571.03|1.2904 | 1.2908 | 1.2888 | 0.7317| 7.3684 | 7.3708 | 7.3597 |4.1785| 0.8863 | 0.8866 | 0.8852 | 0.5026
96 |566.48 | 103.4]567.59 | 1.2949 | 1.3031 | 1.2999 | 0.7359 | 7.3498 | 7.3961 | 7.3782 | 4.1768 | 0.8840 | 0.8896 | 0.8874 | 0.5024
97 ]566.48]172.4]563.18 [ 1.3016 | 1.3256 | 1.3199 | 0.7101 | 7.3305 | 7.4656 | 7.4337 |3.9990 | 0.8817 | 0.8980 | 0.8941 | 0.4810
98 |566.48 | 344.7 |1 556.97 | 1.3142 | 1.3796 | 1.3670 | 0.6350 | 7.3200 | 7.6838 | 7.6138 | 3.5366 | 0.8804 | 0.9242 | 0.9158 | 0.4254
99 |566.48|517.1]553.20]1.3102 | 1.4192 | 1.3987 | 0.5626 | 7.2479 | 7.8509 | 7.7377 | 3.1125] 0.8718 | 0.9443 | 0.9307 | 0.3744
100 | 566.48 | 689.5 | 550.34 | 1.3101 | 1.4652 | 1.4357 | 0.5114 | 7.2099 | 8.0637 | 7.9013 | 2.8143 | 0.8672 | 0.9699 | 0.9504 | 0.3385
101 | 566.48 | 1034 | 546.02 | 1.2975 | 1.5532 | 1.5011 | 0.4379 | 7.0849 | 8.4809 | 8.1965 | 2.3908 | 0.8522 | 1.0201 | 0.9859 | 0.2876
102 | 566.48 | 1379 | 542.54 | 1.2855 | 1.6551 | 1.5718 | 0.4129 | 6.9743 | 8.9798 | 8.5275 | 2.2402 ] 0.8389 | 1.0801 | 1.0257 | 0.2694
103 | 566.48 | 2068 | 536.58 | 1.2312 | 1.8887 | 1.6863 | 0.4850 | 6.6063 | 10.1343 | 9.0482 | 2.6026 | 0.7946 | 1.2189 | 1.0883 | 0.3130
104 | 566.48 | 2758 | 530.42 | 1.1396 | 2.2432 | 1.5078 | 0.8276 | 6.0448 | 11.8982 | 7.9974 | 4.3898 | 0.7271 | 1.4311 | 0.9619 | 0.5280
105 | 577.59 | 68.9 [ 576.69 | 1.2347 | 1.2341 | 1.2322 | 0.7088 | 7.1203 | 7.1168 | 7.1059 | 4.0877 | 0.8564 | 0.8560 | 0.8547 | 0.4917
106 | 577.59 | 103.4 | 573.25 | 1.2398 | 1.2463 | 1.2433 | 0.7092 | 7.1072 | 7.1446 | 7.1270 | 4.0657 | 0.8548 | 0.8593 | 0.8572 | 0.4890
107 | 577.59 1 172.4 1 568.85 | 1.2479 | 1.2690 | 1.2635 | 0.6816 | 7.0989 | 7.2189 | 7.1874 | 3.8772]0.8538 | 0.8683 | 0.8645 | 0.4663
108 | 577.59 | 344.7 | 562.68 | 1.2575 | 1.3166 | 1.3044 | 0.5999 | 7.0759 | 7.4084 | 7.3396 | 3.3753 ] 0.8511 | 0.8911 | 0.8828 | 0.4060
109 | 577.59 | 517.1 [ 558.90 | 1.2589 | 1.3580 | 1.3382 | 0.5295 | 7.0362 | 7.5901 | 7.4795 | 2.9595 | 0.8463 | 0.9129 | 0.8996 | 0.3560
110 ] 577.59 ] 689.5 | 556.09 | 1.2574 | 1.3986 | 1.3702 | 0.4726 | 6.9921 | 7.7774 | 7.6195 | 2.6281 | 0.8410 | 0.9355 | 0.9165 | 0.3161
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111 | 577.59 | 1034 [ 551.86 | 1.2445 | 1.4769 | 1.4274 | 0.3873 | 6.8678 | 8.1501 | 7.8771 | 2.1375] 0.8261 | 0.9803 | 0.9475 | 0.2571
112 1 577.59 | 1379 | 548.46 | 1.2365 | 1.5710 | 1.4933 | 0.3497 | 6.7819 | 8.6165 | 8.1903 | 1.9181 | 0.8157 | 1.0364 | 0.9851 | 0.2307
113 | 577.59 | 2068 | 542.7911.1918 | 1.7766 | 1.6015 | 0.3709 | 6.4688 | 9.6434 | 8.6929 | 2.0132 | 0.7781 | 1.1599 | 1.0456 | 0.2422
1141 577.59 | 2758 | 537.34 ] 1.1180 | 2.0593 | 1.6155 | 0.5786 | 6.0072 | 11.0652 | 8.6809 | 3.1092 | 0.7225 | 1.3309 | 1.0441 | 0.3740
115 | 577.59 | 3447 | 530.88 | 0.9880 | 2.5237 | 1.2984 | 1.1144 | 5.2453 | 13.3976 | 6.8929 | 5.9160 | 0.6309 | 1.6115 | 0.8291 | 0.7116
116 | 588.71 | 68.9 | 582.27]1.1896 | 1.1881 | 1.1862 | 0.6957 | 6.9266 | 6.9178 | 6.9070 | 4.0509 | 0.8331 | 0.8321 | 0.8308 | 0.4872
117]1588.71]103.4 | 578.83 | 1.1952 | 1.2003 | 1.1973 | 0.6929 | 6.9185 | 6.9478 | 6.9304 | 4.0105 | 0.8321 | 0.8357 | 0.8336 | 0.4824
118 | 588.71 | 172.4 | 574.43 | 1.2047 | 1.2232 | 1.2178 | 0.6638 | 6.9202 | 7.0266 | 6.9956 | 3.8131 | 0.8324 | 0.8452 | 0.8414 | 0.4586
119 | 588.71 | 344.7 | 568.30 | 1.2110 | 1.2645 | 1.2526 | 0.5760 | 6.8821 | 7.1862 | 7.1186 | 3.2735] 0.8278 | 0.8644 | 0.8562 | 0.3937
120 | 588.71 | 517.1 | 564.57 | 1.2097 | 1.3000 | 1.2808 | 0.5004 | 6.8297 | 7.3394 | 7.2310 | 2.8251 | 0.8215 | 0.8828 | 0.8697 | 0.3398
1211 588.71 ] 689.5 | 561.80 | 1.2061 | 1.3349 | 1.3075 | 0.4382 | 6.7756 | 7.4995 | 7.3455 | 2.4616 | 0.8150 | 0.9020 | 0.8835 | 0.2961
122 1 588.71 | 1034 | 557.60 | 1.1987 | 1.4106 | 1.3634 | 0.3493 | 6.6840 | 7.8653 | 7.6021 | 1.9474 ] 0.8039 | 0.9460 | 0.9144 | 0.2342
123 | 588.71 | 1379 [ 554.29 ] 1.1920 | 1.4960 | 1.4230 | 0.2996 | 6.6073 | 8.2920 | 7.8875 | 1.6608 | 0.7947 | 0.9974 | 0.9487 | 0.1998
124 1588.71 | 2068 | 548.88 | 1.1517 | 1.6762 | 1.5206 | 0.2793 | 6.3212 | 9.2004 | 8.3464 | 1.5329 | 0.7603 | 1.1066 | 1.0039 | 0.1844
125 588.71 | 2758 | 543.88 | 1.0931 | 1.9144 | 1.5771 | 0.4029 | 5.9450 | 10.4122 | 8.577/8 | 2.1914 ] 0.7151 | 1.2524 | 1.0317 | 0.2636
126 | 588.71 | 3447 | 538.51 | 1.0015 | 2.2614 | 1.4296 | 0.7294 | 5.3932 | 12.1779 | 7.6983 | 3.9278 | 0.6487 | 1.4648 | 0.9259 | 0.4724
127 1599.82 |1 103.4 | 584.37 | 1.1536 | 1.1574 | 1.1544 | 0.6790 | 6.7413 | 6.7633 | 6.7461 | 3.9679 | 0.8108 | 0.8135 | 0.8114 | 0.4773
128 1599.82 | 172.4 1 579.96 | 1.1643 | 1.1805 | 1.1752 | 0.6489 | 6.7523 | 6.8463 | 6.8157 | 3.7634 | 0.8122 | 0.8235 | 0.8198 | 0.4527
129 1599.82 | 344.7 | 573.88 | 1.1669 | 1.2154 | 1.2038 | 0.5555 | 6.6967 | 6.9752 | 6.9086 | 3.1880 | 0.8055 | 0.8390 | 0.8310 | 0.3834
130 | 599.82 | 517.1 [ 570.15] 1.1700 | 1.2524 | 1.2338 | 0.4824 | 6.6708 | 7.1406 | 7.0342 | 2.7504 | 0.8024 | 0.8589 | 0.8461 | 0.3308
131 1599.82 | 689.5 | 567.42 | 1.1638 | 1.2816 | 1.2551 | 0.4152 | 6.6036 | 7.2723 | 7.1218 | 2.3557 | 0.7943 | 0.8747 | 0.8566 | 0.2833
132 1 599.82 | 1034 | 563.27 | 1.1604 | 1.3541 | 1.3089 | 0.3230 | 6.5361 | 7.6273 | 7.3726 | 1.8196 | 0.7862 | 0.9174 | 0.8868 | 0.2189
133 1599.82 | 1379 | 560.04 | 1.1528 | 1.4300 | 1.3610 | 0.2619 | 6.4560 | 8.0085 | 7.6222 | 1.4670 ] 0.7765 | 0.9633 | 0.9168 | 0.1764
1341 599.82 | 2068 | 554.79 | 1.1231 | 1.5967 | 1.4559 | 0.2167 | 6.2311 | 8.8586 | 8.0771 | 1.2024 | 0.7495 | 1.0655 | 0.9715 | 0.1446
1351599.82 | 2758 | 550.14 | 1.0758 | 1.8030 | 1.5249 | 0.2820 | 5.9181 | 9.9189 | 8.3890 | 1.5514]0.7118 | 1.1930 | 1.0090 | 0.1866
136 | 599.82 | 3447 | 545.44 ] 1.0030 | 2.0779 | 1.5038 | 0.4838 | 5.4705 | 11.3334 | 8.2022 | 2.6389 | 0.6580 | 1.3632 | 0.9866 | 0.3174
137 1599.82 | 4137 | 540.49 1 0.8733 | 2.4330 | 1.5270 | 0.8223 | 4.7201 | 13.1503 | 8.2534 | 4.444510.5677 | 1.5817 | 0.9927 | 0.5346
138 1 610.93 | 103.4 | 589.82 | 1.1220 | 1.1246 | 1.1217 | 0.6746 | 6.6177 | 6.6330 | 6.6159 | 3.9790 | 0.7960 | 0.7978 | 0.7958 | 0.4786
1391 610.93 | 172.4 [ 585.46 | 1.1265 | 1.1406 | 1.1354 | 0.6366 | 6.5952 | 6.6779 | 6.6476 | 3.7272]0.7933 | 0.8032 | 0.7996 | 0.4483
1401 610.93 | 344.7 1 579.38 | 1.1326 | 1.1766 | 1.1653 | 0.5454 | 6.5618 | 6.8170 | 6.7513 | 3.1598 | 0.7892 | 0.8199 | 0.8120 | 0.3801
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1411 610.93 | 517.1 [ 575.64 | 1.1396 | 1.2149 | 1.1968 | 0.4750 | 6.5600 | 6.9937 | 6.8891 | 2.7341 ] 0.7890 | 0.8412 | 0.8286 | 0.3289
1421 610.93 | 689.5 | 572.92 | 1.1378 | 1.2458 | 1.2201 | 0.4104 | 6.5188 | 7.1375 | 6.9901 | 2.3511 ] 0.7841 | 0.8585 | 0.8408 | 0.2828
1431 610.93 | 1034 | 568.85 | 1.1297 | 1.3073 | 1.2639 | 0.3081 | 6.4263 | 7.4366 | 7.1894 | 1.7527 | 0.7730 | 0.8945 | 0.8647 | 0.2108
1441610.93 | 1379 | 565.70 ] 1.1195 | 1.3731 | 1.3076 | 0.2361 | 6.3328 | 7.7677 | 7.3970 | 1.3356 | 0.7617 | 0.9343 | 0.8897 | 0.1606
1451 610.93 | 2068 | 560.62 | 1.0937 | 1.5236 | 1.3943 | 0.1671 | 6.1318 | 8.5418 | 7.8168 | 0.9366 | 0.7375 | 1.0274 | 0.9402 | 0.1127
146 | 610.93 | 2758 | 556.22 | 1.0560 | 1.7065 | 1.4669 | 0.1910 | 5.8737 | 9.4920 | 8.1594 | 1.0622 | 0.7065 | 1.1417 | 0.9814 | 0.1278
1471 610.93 | 3447 | 551.98 ] 0.9940 | 1.9319 | 1.4896 | 0.3102 | 5.4866 | 10.6638 | 8.2220 | 1.7121 ] 0.6599 | 1.2826 | 0.9889 | 0.2059
148 | 610.93 | 4137 | 547.62 | 0.9079 | 2.2252 | 1.4967 | 0.5389 | 4.9720 | 12.1855 | 8.1960 | 2.9512 ] 0.5980 | 1.4657 | 0.9858 | 0.3550
149 1 610.93 | 4826 | 543.55| 0.7424 | 2.5167 | 1.6682 | 0.7792 | 4.0353 | 13.6795 | 9.0677 | 4.2353 | 0.4854 | 1.6454 | 1.0907 | 0.5094
150 | 622.04 |1 103.4 [ 595.19 | 1.1000 | 1.1015 | 1.0987 | 0.6792 | 6.5471 | 6.5562 | 6.5393 | 4.0426 | 0.7875 | 0.7886 | 0.7865 | 0.4862
1511622.041172.4]590.83 ] 1.1056 | 1.1179 | 1.1128 | 0.6410 | 6.5324 | 6.6048 | 6.5748 | 3.7870 ] 0.7857 | 0.7944 | 0.7908 | 0.4555
152 | 622.04 | 344.7 | 584.79 | 1.1077 | 1.1477 | 1.1366 | 0.5451 | 6.4775 | 6.7115 | 6.6466 | 3.1877]0.7791 | 0.8073 | 0.7994 | 0.3834
153 1622.04 | 517.1 [ 581.10 | 1.1109 | 1.1799 | 1.1622 | 0.4703 | 6.4557 | 6.8565 | 6.7535 | 2.7332 | 0.7765 | 0.8247 | 0.8123 | 0.3287
154 1622.04 |1 689.5 | 578.37 | 1.1131 | 1.2123 | 1.1873 | 0.4085 | 6.4380 | 7.0114 | 6.8668 | 2.3628 | 0.7744 | 0.8433 | 0.8259 | 0.2842
155 1622.04 | 1034 | 574.34 | 1.1067 | 1.2700 | 1.2280 | 0.3039 | 6.3565 | 7.2939 | 7.0532 | 1.7457 | 0.7645 | 0.8773 | 0.8484 | 0.2100
156 | 622.04 | 1379 | 571.24 ] 1.0999 | 1.3327 | 1.2701 | 0.2288 | 6.2830 | 7.6128 | 7.2554 | 1.3072] 0.7557 | 0.9157 | 0.8727 | 0.1572
157 ] 622.04 | 2068 | 566.33 | 1.0731 | 1.4651 | 1.3451 | 0.1370 | 6.0773 | 8.2972 | 7.6174 | 0.7761 | 0.7310 | 0.9980 | 0.9162 | 0.0934
158 | 622.04 | 2758 | 562.13 | 1.0413 | 1.6278 | 1.4155 | 0.1284 | 5.8534 | 9.1504 | 7.9572 | 0.7220] 0.7040 | 1.1006 | 0.9571 | 0.0868
159 1 622.04 | 3447 | 558.19 | 0.9946 | 1.8254 | 1.4607 | 0.1978 | 5.5520 | 10.1890 | 8.1535 | 1.1043 ] 0.6678 | 1.2255 | 0.9807 | 0.1328
160 | 622.04 | 4137 | 554.29 | 0.9266 | 2.0663 | 1.4821 | 0.3436 | 5.1359 | 11.4533 | 8.2149 | 1.9043 | 0.6177 | 1.3776 | 0.9881 | 0.2290
161 | 622.04 | 4826 | 550.60 | 0.8075 | 2.3170 | 1.5643 | 0.5140 | 4.4462 | 12.7572 | 8.6130 | 2.8302 | 0.5348 | 1.5344 | 1.0360 | 0.3404
162 | 622.04 | 5516 | 547.37 | 0.6414 | 2.5428 | 1.7477 | 0.6495 | 3.5111 | 13.9183 | 9.5664 | 3.5551 | 0.4223 | 1.6741 | 1.1506 | 0.4276
163 | 633.15 | 103.4 | 600.52 | 1.0803 | 1.0809 | 1.0781 | 0.6854 | 6.4874 | 6.4910 | 6.4742 | 4.1158 | 0.7803 | 0.7807 | 0.7787 | 0.4950
164 1 633.15 ] 172.4 [ 596.16 | 1.0870 | 1.0975 | 1.0925 | 0.6472 | 6.4800 | 6.5429 | 6.5132 | 3.8583 | 0.7794 | 0.7870 | 0.7834 | 0.4641
165 | 633.15 | 344.7 1 590.12 |1 1.0920 | 1.1283 | 1.1174 | 0.5543 | 6.4438 | 6.6584 | 6.5942 | 3.2709 | 0.7751 | 0.8009 | 0.7931 | 0.3934
166 | 633.15 | 517.1 | 586.42 | 1.0985 | 1.1618 | 1.1444 | 0.4827 | 6.4419 | 6.8128 | 6.7113 | 2.8304 | 0.7748 | 0.8194 | 0.8072 | 0.3404
167 ] 633.15] 689.5 | 583.74 | 1.0970 | 1.1882 | 1.1639 | 0.4166 | 6.4038 | 6.9361 | 6.7939 | 2.4318 | 0.7702 | 0.8343 | 0.8172 | 0.2925
168 | 633.15| 1034 | 579.75] 1.0915 | 1.2418 | 1.2013 | 0.3100 | 6.3278 | 7.1993 | 6.9644 | 1.7973 ] 0.7611 | 0.8659 | 0.8377 | 0.2162
169 | 633.15 | 1379 [ 576.69 | 1.0868 | 1.3010 | 1.2410 | 0.2321 | 6.2675 | 7.5028 | 7.1568 | 1.3387 | 0.7538 | 0.9024 | 0.8608 | 0.1610
1701 633.15 ] 2068 | 571.91 ] 1.0625 | 1.4213 | 1.3089 | 0.1258 | 6.0764 | 8.1287 | 7.4859 | 0.7196 | 0.7309 | 0.9777 | 0.9004 | 0.0866
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171 [ 633.15 | 2758 | 567.88 | 1.0362 | 1.5683 | 1.3765 | 0.0933 | 5.8842 | 8.9063 | 7.8171 | 0.5297 | 0.7078 | 1.0712 | 0.9402 | 0.0637
172 [ 633.15 | 3447 | 564.19 | 0.9962 | 1.7399 | 1.4266 | 0.1219 | 5.6207 | 9.8164 | 8.0487 | 0.6880 | 0.6761 | 1.1807 | 0.9681 | 0.0827
173 | 633.15 | 4137 | 560.62 | 0.9406 | 1.9435 | 1.4600 | 0.2098 | 5.2733 | 10.8954 | 8.1849 | 1.1764 | 0.6343 | 1.3105 | 0.9845 | 0.1415
174 | 633.15 | 4826 | 557.23 | 0.8543 | 2.1631 | 1.5130 | 0.3284 | 4.7604 | 12.0531 | 8.4308 | 1.8297 | 0.5726 | 1.4497 | 1.0141 | 0.2201
175 | 633.15 | 5516 | 554.16 | 0.7315 | 2.3714 | 1.6341 | 0.4340 | 4.0537 | 13.1414 | 9.0557 | 2.4050 | 0.4876 | 1.5806 | 1.0892 | 0.2893
176 | 633.15 | 6205 | 551.56 | 0.5836 | 2.5493 | 1.7904 | 0.4945 | 3.2190 | 14.0612 | 9.8753 | 2.7273 | 0.3872 | 1.6913 | 1.1878 | 0.3280
177 | 644.26 | 103.4 | 605.77 | 1.0698 | 1.0695 | 1.0668 | 0.6998 | 6.4803 | 6.4787 | 6.4621 | 4.2394 | 0.7794 | 0.7793 | 0.7773 | 0.5099
178 | 644.26 | 172.4 | 601.40 | 1.0774 | 1.0864 | 1.0815 | 0.6621 | 6.4795 | 6.5338 | 6.5042 | 3.9816 | 0.7793 | 0.7859 | 0.7823 | 0.4789
179 | 644.26 | 344.7| 595.36 | 1.0852 | 1.1182 | 1.1075 | 0.5724 | 6.4606 | 6.6574 | 6.5939 | 3.4080 | 0.7771 | 0.8008 | 0.7931 | 0.4099
180 | 644.26 | 517.1|591.71 | 1.0876 | 1.1456 | 1.1287 | 0.4970 | 6.4352 | 6.7787 | 6.6784 | 2.9409 | 0.7740 | 0.8153 | 0.8033 | 0.3537
181 | 644.26 | 689.5 | 589.03 | 1.0893 | 1.1733 | 1.1495 | 0.4340 | 6.4165 | 6.9112 | 6.7711 | 2.5566 | 0.7718 | 0.8313 | 0.8144 | 0.3075
182 | 644.26 | 1034 | 585.08 | 1.0839 | 1.2226 | 1.1833 | 0.3258 | 6.3415 | 7.1531 | 6.9232 | 1.9061 | 0.7628 | 0.8604 | 0.8327 | 0.2293
183 | 644.26 | 1379 | 582.06 | 1.0804 | 1.2779 | 1.2202 | 0.2455 | 6.2885 | 7.4384 | 7.1025 | 1.4287 | 0.7564 | 0.8947 | 0.8543 | 0.1718
184 | 644.26 | 2068 | 577.36 | 1.0627 | 1.3923 | 1.2863 | 0.1326 | 6.1357 | 8.0389 | 7.4268 | 0.7655 | 0.7380 | 0.9669 | 0.8933 | 0.0921
185 | 644.26 | 2758 | 573.50 | 1.0362 | 1.5215 | 1.3456 | 0.0770 | 5.9424 | 8.7257 | 7.7171 | 0.4417 | 0.7147 | 1.0495 | 0.9282 | 0.0531
186 | 644.26 | 3447 | 570.02 | 0.9997 | 1.6708 | 1.3941 | 0.0736 | 5.6984 | 9.5240 | 7.9464 | 0.4195 | 0.6854 | 1.1455 | 0.9558 | 0.0505
187 | 644.26 | 4137 | 566.71 | 0.9537 | 1.8470 | 1.4338 | 0.1203 | 5.4049 | 10.4669 | 8.1254 | 0.6819 | 0.6501 | 1.2589 | 0.9773 | 0.0820
188 | 644.26 | 4826 | 563.56 | 0.8871 | 2.0386 | 1.4778 | 0.1963 | 4.9993 | 11.4889 | 8.3282 | 1.1061 | 0.6013 | 1.3819 | 1.0017 | 0.1330
189 | 644.26 | 5516 | 560.67 | 0.7956 | 2.2291 | 1.5613 | 0.2735 | 4.4604 | 12.4977 | 8.7539 | 1.5333 | 0.5365 | 1.5032 | 1.0529 | 0.1844
190 | 644.26 | 6205 | 558.15 | 0.6778 | 2.3964 | 1.6777 | 0.3205 | 3.7830 | 13.3756 | 9.3639 | 1.7890 | 0.4550 | 1.6088 | 1.1263 | 0.2152
191 | 644.26 | 6895 | 556.05 | 0.5424 | 2.5312 | 1.7953 | 0.3232 | 3.0158 | 14.0746 | 9.9829 | 1.7969 | 0.3627 | 1.6929 | 1.2007 | 0.2161
Y 270.52 | 334.09 | 310.97 | 139.46 | 1450.83 | 1795.18 | 1668.90 | 741.22 | 174.50 | 215.92 | 200.73 | 89.15

Average (Overall) 1.4163 | 1.7492 [ 1.6281 | 0.7301 | 7.5960 | 9.3988 | 8.7377 | 3.8807 | 0.9136 | 1.1305 | 1.0510 | 0.4668
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Table C-14 Refrigerant (12) [17]

AD% AD (J/mol.K) AD/R

P T Pl Sew This This This
no. (K) «Pa) | gmorlk) | L&K | P&R | Soave L&K | P&R | Soave L&K | P&R | Soave

work work work
1 263.15| 25 |104.35]0.5063 | 0.4680 | 0.4716 | 0.4649 | 0.5283 | 0.4883 | 0.4921 | 0.4851 | 0.0635 | 0.0587 | 0.0592 | 0.0584
2 27315 25 |106.94]0.5087 | 0.4813 | 0.4846 | 0.4837 | 0.5439 | 0.5147 | 0.5182 | 0.5173 ] 0.0654 | 0.0619 | 0.0623 | 0.0622
3 283.15| 25 |109.49]0.5233 | 0.5046 | 0.5077 | 0.5118 | 0.5729 | 0.5525 | 0.5559 | 0.5603 | 0.0689 | 0.0665 | 0.0669 | 0.0674
4 293.15| 25 |111.99]0.5364 | 0.5248 | 0.5277 | 0.5359 | 0.6008 | 0.5878 | 0.5910 | 0.6001 | 0.0723 | 0.0707 | 0.0711 | 0.0722
5 303.15| 25 |114.4410.5464 | 0.5404 | 0.5431 | 0.5548 | 0.6253 | 0.6185 | 0.6215 | 0.6350 | 0.0752 | 0.0744 | 0.0748 | 0.0764
6 313.15| 25 |116.86|0.5619 | 0.5606 | 0.5631 | 0.5778 | 0.6567 | 0.6551 | 0.6580 | 0.6752 | 0.0790 | 0.0788 | 0.0791 | 0.0812
7 323.15| 25 |119.23]0.5712 | 0.5737 | 0.5760 | 0.5933 | 0.6811 | 0.6840 | 0.6868 | 0.7074 | 0.0819 | 0.0823 | 0.0826 | 0.0851
8 333.15| 25 |121.57]0.5832 | 0.5887 | 0.5909 | 0.6104 | 0.7090 | 0.7157 | 0.7184 | 0.7420 | 0.0853 | 0.0861 | 0.0864 | 0.0892
9 343.15| 25 |123.86 ] 0.5966 | 0.6047 | 0.6067 | 0.6280 | 0.7390 | 0.7490 | 0.7515 | 0.7779 | 0.0889 | 0.0901 | 0.0904 | 0.0936
10 |353.15| 25 |126.11]0.6008 | 0.6109 | 0.6129 | 0.6357 | 0.7577 | 0.7704 | 0.7729 | 0.8017 | 0.0911 | 0.0927 | 0.0930 | 0.0964
11 |363.15| 25 |128.34]0.6140 | 0.6258 | 0.6277 | 0.6518 | 0.7880 | 0.8031 | 0.8055 | 0.8364 | 0.0948 | 0.0966 | 0.0969 | 0.1006
12 |373.15| 25 | 130.53] 0.6256 | 0.6389 | 0.6406 | 0.6658 | 0.8166 | 0.8339 | 0.8362 | 0.8690 | 0.0982 | 0.1003 | 0.1006 | 0.1045
13 ]263.15] 50 | 98.41 | 0.5035 | 0.3831 | 0.3919 | 0.3545 | 0.4955 | 0.3770 | 0.3856 | 0.3489 | 0.0596 | 0.0453 | 0.0464 | 0.0420
14 |273.15| 50 | 101.03| 0.5252 | 0.4295 | 0.4376 | 0.4130 | 0.5307 | 0.4339 | 0.4421 | 0.4173 | 0.0638 | 0.0522 | 0.0532 | 0.0502
15 |283.15] 50 | 103.60 | 0.5382 | 0.4623 | 0.4698 | 0.4560 | 0.5576 | 0.4789 | 0.4867 | 0.4724 | 0.0671 | 0.0576 | 0.0585 | 0.0568
16 |293.15| 50 | 106.11] 0.5518 | 0.4918 | 0.4988 | 0.4941 | 0.5855 | 0.5218 | 0.5292 | 0.5243 | 0.0704 | 0.0628 | 0.0637 | 0.0631
17 ]303.15] 50 | 108.59 | 0.5746 | 0.5275 | 0.5340 | 0.5372 | 0.6240 | 0.5729 | 0.5799 | 0.5833 | 0.0751 | 0.0689 | 0.0698 | 0.0702
18 |313.15| 50 | 111.01]0.5824 | 0.5459 | 0.5520 | 0.5618 | 0.6465 | 0.6060 | 0.6128 | 0.6236 | 0.0778 | 0.0729 | 0.0737 | 0.0750
19 |323.15| 50 | 113.39] 0.5956 | 0.5678 | 0.5735 | 0.5890 | 0.6754 | 0.6438 | 0.6504 | 0.6679 | 0.0812 | 0.0774 | 0.0782 | 0.0803
20 |333.15]| 50 |115.74|0.6124 | 0.5917 | 0.5972 | 0.6174 |1 0.7088 | 0.6848 | 0.6911 | 0.7146 | 0.0852 | 0.0824 | 0.0831 | 0.0860
21 |343.15] 50 | 118.04 | 0.6210 | 0.6063 | 0.6114 | 0.6358 | 0.7329 | 0.7156 | 0.7217 | 0.7505 | 0.0882 | 0.0861 | 0.0868 | 0.0903
22 |1353.15]| 50 | 120.30| 0.6306 | 0.6209 | 0.6257 | 0.6537 | 0.7586 | 0.7469 | 0.7528 | 0.7863 | 0.0912 | 0.0898 | 0.0905 | 0.0946
23 1363.15| 50 | 122.52|0.6402 | 0.6346 | 0.6393 | 0.6702 | 0.7843 | 0.7775 | 0.7832 | 0.8211 | 0.0943 | 0.0935 | 0.0942 | 0.0988
24 1373.15]| 50 |124.71|0.6487 | 0.6466 | 0.6511 | 0.6845 | 0.8090 | 0.8064 | 0.8120 | 0.8536 | 0.0973 | 0.0970 | 0.0977 | 0.1027
25 1283.15] 100 | 97.58 | 0.5372 | 0.3346 | 0.3520 | 0.2874 | 0.5242 | 0.3265 | 0.3435 | 0.2804 | 0.0630 | 0.0393 | 0.0413 | 0.0337

C-56




26 ]293.15]| 100 | 100.13 ] 0.5627 | 0.3960 | 0.4121 | 0.3679 | 0.5634 | 0.3965 | 0.4127 | 0.3684 | 0.0678 | 0.0477 | 0.0496 | 0.0443
27 1303.15| 100 | 102.63 | 0.5892 | 0.4517 | 0.4667 | 0.4399 | 0.6047 | 0.4635 | 0.4790 | 0.4515 | 0.0727 | 0.0558 | 0.0576 | 0.0543
28 ]313.15]| 100 | 105.09 | 0.6141 | 0.5003 | 0.5144 | 0.5023 | 0.6453 | 0.5257 | 0.5406 | 0.5279 | 0.0776 | 0.0632 | 0.0650 | 0.0635
29 |323.15| 100 | 107.48 | 0.6239 | 0.5296 | 0.5429 | 0.5434 ] 0.6706 | 0.5692 | 0.5835 | 0.5841 | 0.0807 | 0.0685 | 0.0702 | 0.0703
30 | 333.15| 100 | 109.84 | 0.6395 | 0.5614 | 0.5739 | 0.5852 | 0.7024 | 0.6166 | 0.6303 | 0.6428 | 0.0845 | 0.0742 | 0.0758 | 0.0773
31 |343.15] 100 | 112.16 ] 0.6587 | 0.5941 | 0.6060 | 0.6266 | 0.7388 | 0.6663 | 0.6796 | 0.7028 | 0.0889 | 0.0801 | 0.0817 | 0.0845
32 |353.15| 100 | 114.43]0.6695 | 0.6161 | 0.6274 | 0.6559 | 0.7661 | 0.7050 | 0.7179 | 0.7506 | 0.0921 | 0.0848 | 0.0864 | 0.0903
33 ]363.15| 100 | 116.67 ] 0.6812 | 0.6373 | 0.6481 | 0.6834 | 0.7948 | 0.7436 | 0.7561 | 0.7973 | 0.0956 | 0.0894 | 0.0909 | 0.0959
34 |373.15| 100 | 118.87 | 0.6927 | 0.6568 | 0.6671 | 0.7082 | 0.8234 | 0.7808 | 0.7929 | 0.8418 | 0.0990 | 0.0939 | 0.0954 | 0.1013
35 |303.15| 200 | 96.46 | 0.5920 | 0.2527 | 0.2875 | 0.1726 | 0.5711 | 0.2437 | 0.2773 | 0.1665 | 0.0687 | 0.0293 | 0.0334 | 0.0200
36 |313.15]| 200 | 98.96 | 0.6154 | 0.3301 | 0.3625 | 0.2816 | 0.6089 | 0.3266 | 0.3587 | 0.2787 | 0.0732 | 0.0393 | 0.0431 | 0.0335
37 1323.15| 200 | 101.41 ] 0.6520 | 0.4110 | 0.4414 | 0.3893 | 0.6612 | 0.4168 | 0.4476 | 0.3948 | 0.0795 | 0.0501 | 0.0538 | 0.0475
38 ]333.15| 200 | 103.80 ) 0.6748 | 0.4703 | 0.4988 | 0.4714 | 0.7005 | 0.4882 | 0.5178 | 0.4893 | 0.0843 | 0.0587 | 0.0623 | 0.0589
39 |343.15]| 200 | 106.15 | 0.6935 | 0.5193 | 0.5462 | 0.5398 | 0.7362 | 0.5512 | 0.5798 | 0.5730 | 0.0885 | 0.0663 | 0.0697 | 0.0689
40 |353.15| 200 | 108.45 ] 0.7062 | 0.5572 | 0.5827 | 0.5944 | 0.7659 | 0.6043 | 0.6320 | 0.6446 | 0.0921 | 0.0727 | 0.0760 | 0.0775
41 |363.15| 200 | 110.71]0.7223 | 0.5946 | 0.6188 | 0.6460 | 0.7996 | 0.6582 | 0.6850 | 0.7151 | 0.0962 | 0.0792 | 0.0824 | 0.0860
42 1373.15| 200 | 112.92 1 0.7293 | 0.6195 | 0.6426 | 0.6830 | 0.8235 | 0.6996 | 0.7256 | 0.7713 | 0.0990 | 0.0841 | 0.0873 | 0.0928
43 [393.15| 200 | 117.24]0.7434 | 0.6620 | 0.6831 | 0.7447 ] 0.8715 | 0.7761 | 0.8008 | 0.8730 | 0.1048 | 0.0933 | 0.0963 | 0.1050
44 [413.15| 200 | 121.42]0.7603 | 0.6997 | 0.7192 | 0.7961 | 0.9231 | 0.8496 | 0.8733 | 0.9666 | 0.1110 | 0.1022 | 0.1050 | 0.1163
45 1303.15| 300 | 92.66 | 0.5628 | 0.0011 | 0.0569 | 0.1733 | 0.5214 | 0.0010 | 0.0528 | 0.1606 | 0.0627 | 0.0001 | 0.0063 | 0.0193
46 | 313.15| 300 | 95.22 | 0.6184 | 0.1440 | 0.1977 | 0.0245 | 0.5889 | 0.1371 | 0.1883 | 0.0233 | 0.0708 | 0.0165 | 0.0226 | 0.0028
47 1323.15| 300 | 97.71 | 0.6561 | 0.2543 | 0.3043 | 0.1791 | 0.6411 | 0.2485 | 0.2973 | 0.1750 | 0.0771 | 0.0299 | 0.0358 | 0.0211
48 |[333.15| 300 | 100.14 ] 0.6846 | 0.3423 | 0.3891 | 0.3048 | 0.6856 | 0.3428 | 0.3896 | 0.3052 | 0.0825 | 0.0412 | 0.0469 | 0.0367
49 1343.15| 300 | 102.52 | 0.7129 | 0.4197 | 0.4636 | 0.4141 | 0.7309 | 0.4303 | 0.4753 | 0.4246 | 0.0879 | 0.0518 | 0.0572 | 0.0511
50 ]353.15]| 300 | 104.84]0.7264 | 0.4741 | 0.5156 | 0.4958 | 0.7616 | 0.4971 | 0.5405 | 0.5198 | 0.0916 | 0.0598 | 0.0650 | 0.0625
51 |363.15| 300 | 107.13 | 0.7462 | 0.5282 | 0.5674 | 0.5731 | 0.7994 | 0.5658 | 0.6078 | 0.6139 | 0.0961 | 0.0681 | 0.0731 | 0.0738
52 |373.15] 300 ] 109.37 ] 0.7587 | 0.5696 | 0.6068 | 0.6344 | 0.8298 | 0.6229 | 0.6637 | 0.6938 | 0.0998 | 0.0749 | 0.0798 | 0.0834
53 |393.15| 300 | 113.72 | 0.7780 | 0.6343 | 0.6682 | 0.7305 | 0.8847 | 0.7213 | 0.7599 | 0.8307 | 0.1064 | 0.0868 | 0.0914 | 0.0999
54 |413.15| 300 ] 117.91)0.7846 | 0.6743 | 0.7055 | 0.7932 | 0.9251 | 0.7951 | 0.8319 | 0.9353 | 0.1113 | 0.0956 | 0.1001 | 0.1125
55 |313.15] 400 | 92.44 | 0.6063 | 0.0739 | 0.0043 | 0.2819 | 0.5604 | 0.0683 | 0.0040 | 0.2606 | 0.0674 | 0.0082 | 0.0005 | 0.0313
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56 ]323.15]| 400 | 94.98 | 0.6540 | 0.0786 | 0.1510 | 0.0646 | 0.6212 | 0.0747 | 0.1434 | 0.0613 | 0.0747 | 0.0090 | 0.0172 | 0.0074
57 |333.15| 400 | 97.46 | 0.6983 | 0.2082 | 0.2754 | 0.1195 | 0.6805 | 0.2029 | 0.2684 | 0.1165 | 0.0818 | 0.0244 | 0.0323 | 0.0140
58 |343.15| 400 | 99.86 | 0.7223 | 0.3022 | 0.3651 | 0.2597 | 0.7213 | 0.3018 | 0.3646 | 0.2594 | 0.0868 | 0.0363 | 0.0439 | 0.0312
59 |353.15] 400 | 102.22 | 0.7471 | 0.3850 | 0.4441 | 0.3817 | 0.7637 | 0.3936 | 0.4540 | 0.3902 | 0.0919 | 0.0473 | 0.0546 | 0.0469
60 ]363.15| 400 | 104.53 ] 0.7695 | 0.4558 | 0.5116 | 0.4859 | 0.8043 | 0.4765 | 0.5347 | 0.5079 | 0.0967 | 0.0573 | 0.0643 | 0.0611
61 |373.15]| 400 | 106.78 ] 0.7756 | 0.5027 | 0.5555 | 0.5612 | 0.8282 | 0.5368 | 0.5931 | 0.5992 | 0.0996 | 0.0646 | 0.0713 | 0.0721
62 |393.15| 400 | 111.17 [ 0.7995 | 0.5904 | 0.6381 | 0.6938 | 0.8887 | 0.6563 | 0.7094 | 0.7713 | 0.1069 | 0.0789 | 0.0853 | 0.0928
63 ]413.15]| 400 | 115.40 ] 0.8157 | 0.6534 | 0.6972 | 0.7894 | 0.9414 | 0.7540 | 0.8046 | 0.9110 | 0.1132 | 0.0907 | 0.0968 | 0.1096
64 |323.15]| 500 | 92.76 | 0.6448 | 0.1170 | 0.0193 | 0.3421 ] 0.5982 | 0.1085 | 0.0179 | 0.3173 | 0.0719 | 0.0131 | 0.0022 | 0.0382
65 ]333.15| 500 | 95.29 | 0.7023 | 0.0546 | 0.1449 | 0.0966 | 0.6693 | 0.0520 | 0.1381 | 0.0920 | 0.0805 | 0.0063 | 0.0166 | 0.0111
66 |343.15]| 500 | 97.73 | 0.7321 | 0.1774 | 0.2614 | 0.0884 | 0.7155 | 0.1733 | 0.2554 | 0.0864 | 0.0861 | 0.0208 | 0.0307 | 0.0104
67 ]353.15| 500 | 100.13 ] 0.7669 | 0.2889 | 0.3675 | 0.2525 | 0.7678 | 0.2893 | 0.3679 | 0.2528 | 0.0924 | 0.0348 | 0.0443 | 0.0304
68 ]363.15| 500 | 102.45]0.7789 | 0.3647 | 0.4385 | 0.3728 | 0.7979 | 0.3736 | 0.4492 | 0.3819 | 0.0960 | 0.0449 | 0.0540 | 0.0459
69 |373.15| 500 | 104.73 | 0.8006 | 0.4399 | 0.5095 | 0.4859 | 0.8385 | 0.4607 | 0.5336 | 0.5089 | 0.1009 | 0.0554 | 0.0642 | 0.0612
70 ]1393.15] 500 ]109.16 ] 0.8274 | 0.5501 | 0.6128 | 0.6559 | 0.9032 | 0.6005 | 0.6690 | 0.7160 | 0.1086 | 0.0722 | 0.0805 | 0.0861
71 |413.15] 500 | 113.40 | 0.8315 | 0.6150 | 0.6722 | 0.7641 ] 0.9430 | 0.6975 | 0.7623 | 0.8665 | 0.1134 | 0.0839 | 0.0917 | 0.1042
72 ]1433.15]| 500 | 117.50 ] 0.8336 | 0.6625 | 0.7152 | 0.8425 | 0.9795 | 0.7784 | 0.8404 | 0.9899 | 0.1178 | 0.0936 | 0.1011 | 0.1191
73 |453.15| 500 | 121.47 | 0.8344 | 0.6977 | 0.7468 | 0.8992 | 1.0135 | 0.8475 | 0.9072 | 1.0923 | 0.1219 | 0.1019 | 0.1091 | 0.1314
74 1323.15| 750 | 88.44 | 0.6187 | 0.6712 | 0.4932 | 1.1644 ] 0.5471 | 0.5936 | 0.4362 | 1.0297 | 0.0658 | 0.0714 | 0.0525 | 0.1239
75 ]1333.15] 750 | 91.08 | 0.6923 | 0.3952 | 0.2338 | 0.7530 | 0.6306 | 0.3600 | 0.2129 | 0.6859 | 0.0758 | 0.0433 | 0.0256 | 0.0825
76 | 343.15| 750 | 93.65 | 0.7564 | 0.1691 | 0.0213 | 0.4152 | 0.7084 | 0.1584 | 0.0200 | 0.3888 | 0.0852 | 0.0190 | 0.0024 | 0.0468
77 ]1353.15]| 750 | 96.11 | 0.7893 | 0.0050 | 0.1314 | 0.1580 | 0.7587 | 0.0048 | 0.1262 | 0.1518 | 0.0913 | 0.0006 | 0.0152 | 0.0183
78 |363.15| 750 | 98.52 | 0.8224 | 0.1358 | 0.2625 | 0.0609 | 0.8102 | 0.1338 | 0.2586 | 0.0600 | 0.0975 | 0.0161 | 0.0311 | 0.0072
79 |373.15] 750 |]100.87]0.8499 | 0.2527 | 0.3711 | 0.2436 | 0.8572 | 0.2549 | 0.3743 | 0.2457 | 0.1031 | 0.0307 | 0.0450 | 0.0295
80 ]393.15| 750 | 105.38 ] 0.8726 | 0.4133 | 0.5182 | 0.5067 | 0.9195 | 0.4355 | 0.5460 | 0.5340 | 0.1106 | 0.0524 | 0.0657 | 0.0642
81 |413.15] 750 | 109.69 | 0.8797 | 0.5198 | 0.6143 | 0.6872 | 0.9650 | 0.5702 | 0.6739 | 0.7538 | 0.1161 | 0.0686 | 0.0811 | 0.0907
82 ]433.15] 750 ] 113.85] 0.8868 | 0.6005 | 0.6867 | 0.8206 | 1.0096 | 0.6836 | 0.7819 | 0.9343 | 0.1214 | 0.0822 | 0.0940 | 0.1124
83 |453.15| 750 | 117.85|0.8807 | 0.6500 | 0.7297 | 0.9074 | 1.0380 | 0.7660 | 0.8600 | 1.0695 | 0.1248 | 0.0921 | 0.1034 | 0.1286
84 ]323.15] 1000 | 84.95 | 0.5818 | 1.3472 | 1.0534 | 2.2161 | 0.4943 | 1.1445 | 0.8949 | 1.8827 | 0.0595 | 0.1377 | 0.1076 | 0.2264
85 |333.15] 1000 | 87.77 | 0.6863 | 0.9178 | 0.6584 | 1.5635 | 0.6024 | 0.8056 | 0.5779 | 1.3723 | 0.0725 | 0.0969 | 0.0695 | 0.1651
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343.15

1000

90.46

0.7603

0.5918

0.3594

1.0577

0.6877

0.5353

0.3251

0.9567

0.0827

0.0644

0.0391

0.1151

87

353.15

1000

93.04

0.8249

0.3271

0.1163

0.6461

0.7675

0.3044

0.1082

0.6011

0.0923

0.0366

0.0130

0.0723

88

363.15

1000

95.52

0.8547

0.1360

0.0571

0.3338

0.8164

0.1299

0.0546

0.3188

0.0982

0.0156

0.0066

0.0383

89

373.15

1000

97.94

0.8914

0.0330

0.2113

0.0640

0.8730

0.0324

0.2070

0.0627

0.1050

0.0039

0.0249

0.0075

90

393.15

1000

102.56

0.9216

0.2643

0.4194

0.3225

0.9451

0.2710

0.4301

0.3308

0.1137

0.0326

0.0517

0.0398

91

413.15

1000

106.95

0.9251

0.4108

0.5486

0.5793

0.9894

0.4393

0.5867

0.6196

0.1190

0.0528

0.0706

0.0745

92

433.15

1000

111.16

0.9226

0.5131

0.6376

0.7602

1.0255

0.5704

0.7087

0.8450

0.1233

0.0686

0.0852

0.1016

93

453.15

1000

115.21

0.9179

0.5871

0.7010

0.8897

1.0575

0.6764

0.8077

1.0250

0.1272

0.0814

0.0971

0.1233

94

353.15

1500

88.07

0.8712

1.1569

0.7134

1.9923

0.7673

1.0189

0.6283

1.7547

0.0923

0.1226

0.0756

0.2111

95

363.15

1500

90.78

0.9226

0.7915

0.4027

1.3741

0.8375

0.7185

0.3656

1.2474

0.1007

0.0864

0.0440

0.1500

96

373.15

1500

93.37

0.9619

0.5050

0.1581

0.8851

0.8981

0.4715

0.1476

0.8264

0.1080

0.0567

0.0178

0.0994

97

393.15

1500

98.25

1.0073

0.0978

0.1891

0.1782

0.9897

0.0961

0.1858

0.1751

0.1190

0.0116

0.0223

0.0211

98

413.15

1500

102.82

1.0120

0.1550

0.4011

0.2796

1.0406

0.1594

0.4125

0.2874

0.1252

0.0192

0.0496

0.0346

99

433.15

1500

107.17

1.0078

0.3285

0.5451

0.5959

1.0800

0.3520

0.5842

0.6386

0.1299

0.0423

0.0703

0.0768

100

453.15

1500

111.30

0.9855

0.4375

0.6320

0.8049

1.0969

0.4870

0.7035

0.8958

0.1319

0.0586

0.0846

0.1078

101

473.15

1500

115.28

0.9677

0.5193

0.6966

0.9557

1.1156

0.5986

0.8031

1.1017

0.1342

0.0720

0.0966

0.1325

102

493.15

1500

119.11

0.9490

0.5778

0.7416

1.0603

1.1304

0.6882

0.8833

1.2630

0.1360

0.0828

0.1062

0.1519

103

353.15

2000

83.60

0.9302

2.3320

1.3756

4.0728

0.7777

1.9496

1.1500

3.4048

0.0935

0.2345

0.1383

0.4095

104

363.15

2000

86.71

1.0054

1.6574

0.8994

2.8876

0.8718

1.4371

0.7798

2.5038

0.1049

0.1729

0.0938

0.3012

105

373.15

2000

89.57

1.0583

1.1706

0.5373

2.0202

0.9480

1.0486

0.4813

1.8095

0.1140

0.1261

0.0579

0.2176

106

393.15

2000

94.81

1.0976

0.5385

0.0557

0.8612

1.0406

0.5105

0.0528

0.8165

0.1252

0.0614

0.0064

0.0982

107

413.15

2000

99.61

1.1006

0.1499

0.2443

0.1328

1.0963

0.1493

0.2433

0.1323

0.1319

0.0180

0.0293

0.0159

108

433.15

2000

104.09

1.0792

0.0963

0.4321

0.3422

1.1234

0.1002

0.4497

0.3562

0.1351

0.0121

0.0541

0.0428

109

453.15

2000

108.35

1.0569

0.2680

0.5624

0.6708

1.1451

0.2904

0.6093

0.7269

0.1377

0.0349

0.0733

0.0874

110

473.15

2000

112.41

1.0316

0.3878

0.6515

0.8983

1.1596

0.4360

0.7323

1.0098

0.1395

0.0524

0.0881

0.1215

111

493.15

2000

116.31

1.0017

0.4693

0.7094

1.0521

1.1650

0.5458

0.8251

1.2237

0.1401

0.0657

0.0992

0.1472

112

393.15

4000

81.94

1.8608

4.0410

9.5945

7.7511

1.5248

3.3113

7.8620

6.3515

0.1834

0.3983

0.9456

0.7639

113

413.15

4000

89.38

1.6240

2.0743

0.2635

3.4312

1.4515

1.8540

0.2355

3.0668

0.1746

0.2230

0.0283

0.3689

114

433.15

4000

95.04

1.4921

1.1873

0.2019

1.5132

1.4181

1.1284

0.1918

1.4382

0.1706

0.1357

0.0231

0.1730

115

453.15

4000

99.98

1.3846

0.6708

0.3507

0.4097

1.3844

0.6707

0.3507

0.4096

0.1665

0.0807

0.0422

0.0493
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116 | 473.15| 4000 | 104.49 | 1.2819 | 0.3490 | 0.4720 | 0.2775 | 1.3395 | 0.3646 | 0.4933 | 0.2900 | 0.1611 | 0.0439 | 0.0593 | 0.0349
117 | 493.15 | 4000 | 108.73 | 1.2092 | 0.1149 | 0.5792 | 0.7463 | 1.3147 | 0.1249 | 0.6297 | 0.8115 | 0.1581 | 0.0150 | 0.0757 | 0.0976
> 91.561 | 63.902 | 66.968 | 86.404 | 95.848 | 66.337 | 69.705 | 87.865 | 11.528 | 7.979 | 8.384 | 10.568
Average (Overall) 0.7826 | 0.5462 | 0.5724 | 0.7385 | 0.8192 | 0.5670 | 0.5958 | 0.7510 | 0.0985 | 0.0682 | 0.0717 | 0.0903
Table C-15 Isopentane [6]
0,
Pt T p Seewn AD% — AD (J/mol.K) — AD/R —
no. (K) &Pa) | wmox) | L&K | P&R | Soave L&K P&R | Soave L&K | P&R | Soave
work work work
1 47759 | 1013 | 391.76 | 0.0404 | 0.1629 | 0.1109 | 0.0182 | 0.1584 | 0.6380 | 0.4346 | 0.0714 | 0.0191 | 0.0767 | 0.0523 | 0.0086
2 477.59 | 2027 | 383.61 ] 0.1352 | 0.3944 | 0.2233 | 0.2433 | 0.5187 | 1.5131 | 0.8565 | 0.9332 | 0.0624 | 0.1820 | 0.1030 | 0.1122
3 47759 | 3040 | 376.7510.3075 | 0.7356 | 0.0647 | 0.8296 | 1.1585 | 2.7712 | 0.2438 | 3.1254 | 0.1393 | 0.3333 | 0.0293 | 0.3759
4 147759 | 4053 | 366.93 ] 0.8832 | 1.5059 | 0.5063 | 2.5383 | 3.2406 | 5.5256 | 1.8579 | 9.3138 | 0.3898 | 0.6646 | 0.2235 | 1.1203
5 47759 | 5066 | 356.84 | 1.6464 | 2.7246 | 1.7411 | 45832 | 5.8751 | 9.7225 | 6.2129 | 16.3548 | 0.7067 | 1.1694 | 0.7473 | 1.9671
6 477.59 | 6080 | 354.22 | 2.0495 | 2.9370 | 2.1292 | 4.6053 | 7.2598 | 10.4035 | 7.5418 | 16.3129 | 0.8732 | 1.2513 | 0.9071 | 1.9621
7 477.59 | 8106 | 351.59 | 2.3156 | 3.1245 | 2.3681 | 4.0811 | 8.1413 | 10.9855 | 8.3260 | 14.3486 | 0.9792 | 1.3213 | 1.0014 | 1.7258
8 477.59 | 10133 | 349.96 | 2.4393 | 3.2411 | 2.4489 | 3.4452 | 8.5366 | 11.3424 | 8.5702 | 12.0568 | 1.0268 | 1.3643 | 1.0308 | 1.4502
9 477.59 | 15199 | 347.33 | 2.6163 | 3.4316 | 2.4663 | 1.9061 | 9.0871 | 11.9189 | 8.5661 | 6.6205 | 1.0930 | 1.4336 | 1.0303 | 0.7963
10 | 477.59 | 20265 | 345.55 | 2.7297 | 3.5672 | 2.3899 | 0.5104 | 9.4325 | 12.3265 | 8.2582 | 1.7637 | 1.1345 | 1.4826 | 0.9933 | 0.2121
11 | 505.37 | 1013 | 402.19 | 0.0016 | 0.1531 | 0.1072 | 0.0606 | 0.0065 | 0.6157 | 0.4310 | 0.2439 | 0.0008 | 0.0741 | 0.0518 | 0.0293
12 | 505.37 | 2027 | 394.66 | 0.0871 | 0.3035 | 0.1703 | 0.0415 | 0.3437 | 1.1978 | 0.6719 | 0.1637 | 0.0413 | 0.1441 | 0.0808 | 0.0197
13 | 505.37 | 3040 | 389.05| 0.2038 | 0.5091 | 0.1832 | 0.2978 | 0.7927 | 1.9807 | 0.7129 | 1.1585 | 0.0953 | 0.2382 | 0.0857 | 0.1393
14 | 505.37 | 4053 | 383.67 | 0.4044 | 0.7963 | 0.1363 | 0.7690 | 1.5515 | 3.0551 | 0.5230 | 2.9504 | 0.1866 | 0.3675 | 0.0629 | 0.3549
15 | 505.37 | 5066 | 377.84 ] 0.7623 | 1.2211 | 0.2431 | 1.5293 | 2.8803 | 4.6139 | 0.9185 | 5.7782 | 0.3464 | 0.5550 | 0.1105 | 0.6950
16 | 505.37 | 6080 | 372.58 | 1.1305 | 1.7028 | 0.4979 | 2.2577 | 4.2121 | 6.3443 | 1.8549 | 8.4117 | 0.5066 | 0.7631 | 0.2231 | 1.0118
17 | 505.37 | 8106 | 367.63 | 1.8465 | 2.0731 | 1.1238 | 2.4131 | 6.7882 | 7.6212 | 4.1314 | 8.8714 | 0.8165 | 0.9167 | 0.4969 | 1.0670
18 | 505.37 | 10133 | 365.39 | 2.2196 | 2.1747 | 1.2661 | 1.9941 | 8.1103 | 7.9463 | 4.6263 | 7.2862 | 0.9755 | 0.9558 | 0.5564 | 0.8764
19 | 505.37 | 15199 | 362.40 | 2.6447 | 2.2736 | 1.2712 | 0.6912 | 9.5845 | 8.2395 | 4.6067 | 2.5051 | 1.1528 | 0.9910 | 0.5541 | 0.3013
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20 ] 505.37 | 20265 | 360.59 | 2.8734 | 2.3288 | 1.1587 | 0.5382 | 10.3612 | 8.3974 | 4.1782 | 1.9408 | 1.2462 | 1.0100 | 0.5026 | 0.2334
21 |533.15| 1013 | 412.67 | 0.0251 | 0.0893 | 0.0478 | 0.1434 | 0.1036 | 0.3684 | 0.1971 | 0.5916 | 0.0125 | 0.0443 | 0.0237 | 0.0712
22 ]533.15| 2027 |405.54]0.1041 | 0.1937 | 0.0824 | 0.1328 | 0.4220 | 0.7857 | 0.3342 | 0.5387 | 0.0508 | 0.0945 | 0.0402 | 0.0648
23 | 533.15| 3040 | 400.55 | 0.2000 | 0.3276 | 0.0951 | 0.0346 | 0.8012 | 1.3124 | 0.3810 | 0.1387 | 0.0964 | 0.1579 | 0.0458 | 0.0167
24 ]533.15| 4053 |396.27 ] 0.3329 | 0.4957 | 0.0363 | 0.1531 | 1.3193 | 1.9644 | 0.1439 | 0.6065 | 0.1587 | 0.2363 | 0.0173 | 0.0730
25 | 533.15| 5066 |392.22]0.5261 | 0.7070 | 0.1377 | 0.4318 | 2.0635 | 2.7730 | 0.5399 | 1.6935 | 0.2482 | 0.3335 | 0.0649 | 0.2037
26 | 533.15| 6080 | 388.38 | 0.7688 | 0.9567 | 0.1516 | 0.7593 | 2.9857 | 3.7158 | 0.5886 | 2.9491 | 0.3591 | 0.4469 | 0.0708 | 0.3547
27 ]533.15| 8106 |382.73]1.3024 | 1.3366 | 0.2704 | 1.0940 | 4.9848 | 5.1156 | 1.0351 | 4.1869 | 0.5996 | 0.6153 | 0.1245 | 0.5036
28 |533.15 10133 | 379.77 | 1.7980 | 1.4625 | 0.4614 | 0.8979 | 6.8282 | 5.5541 | 1.7523 | 3.4100 | 0.8213 | 0.6680 | 0.2108 | 0.4101
29 ]533.15] 15199 ] 376.33 | 2.4966 | 1.4883 | 0.4516 | 0.1859 | 9.3953 | 5.6009 | 1.6994 | 0.6995 | 1.1301 | 0.6737 | 0.2044 | 0.0841
30 | 533.15 | 20265 | 374.49 | 2.8551 | 1.4657 | 0.2978 | 1.2962 | 10.6919 | 5.4890 | 1.1151 | 4.8542 | 1.2860 | 0.6602 | 0.1341 | 0.5839
31 ]560.93 | 1013 |422.85]0.0235 | 0.0636 | 0.0254 | 0.1780 | 0.0993 | 0.2690 | 0.1076 | 0.7527 ]0.0119 | 0.0324 | 0.0129 | 0.0905
32 ]560.93 | 2027 |416.02 | 0.1008 | 0.1315 | 0.0344 | 0.2312 | 0.4192 | 0.5470 | 0.1431 | 0.9618 | 0.0504 | 0.0658 | 0.0172 | 0.1157
33 | 560.93 | 3040 | 411.43]0.1849 | 0.2216 | 0.0352 | 0.2223 | 0.7608 | 0.9119 | 0.1446 | 0.9148 | 0.0915 | 0.1097 | 0.0174 | 0.1100
34 ]560.93 | 4053 |407.68 | 0.2899 | 0.3298 | 0.0061 | 0.1652 | 1.1818 | 1.3445 | 0.0250 | 0.6736 | 0.1421 | 0.1617 | 0.0030 | 0.0810
35 | 560.93 | 5066 | 404.36 | 0.4250 | 0.4568 | 0.0672 | 0.0673 | 1.7187 | 1.8473 | 0.2718 | 0.2723 | 0.2067 | 0.2222 | 0.0327 | 0.0327
36 ]560.93 | 6080 |401.28|0.5803 | 0.6123 | 0.1441 | 0.0665 | 2.3288 | 2.4572 | 0.5783 | 0.2670 | 0.2801 | 0.2955 | 0.0696 | 0.0321
37 |560.93 | 8106 | 396.27 | 0.9639 | 0.8835 | 0.1091 | 0.2388 | 3.8195 | 3.5012 | 0.4323 | 0.9461 | 0.4594 | 0.4211 | 0.0520 | 0.1138
38 |560.93 | 10133 | 393.00 | 1.3795 | 1.0181 | 0.0027 | 0.1384 | 5.4215 | 4.0010 | 0.0108 | 0.5439 ] 0.6521 | 0.4812 | 0.0013 | 0.0654
39 ]560.93 | 15199 ]389.14 | 2.2038 | 1.0056 | 0.0496 | 0.7622 | 8.5758 | 3.9132 | 0.1930 | 2.9659 | 1.0315 | 0.4707 | 0.0232 | 0.3567
40 | 560.93 | 20265 | 387.26 | 2.6834 | 0.9154 | 0.2489 | 1.7812 | 10.3918 | 3.5449 | 0.9640 | 6.8980 | 1.2499 | 0.4264 | 0.1159 | 0.8297
41 |588.71| 1013 | 432.76 ] 0.0013 | 0.0678 | 0.0322 | 0.1754 | 0.0056 | 0.2935 | 0.1393 | 0.7589 | 0.0007 | 0.0353 | 0.0168 | 0.0913
42 |588.71| 2027 | 426.11 | 0.0639 | 0.1201 | 0.0329 | 0.2596 | 0.2725 | 0.5118 | 0.1403 | 1.1061 | 0.0328 | 0.0616 | 0.0169 | 0.1330
43 |1588.71| 3040 | 421.79]0.1408 | 0.1804 | 0.0215 | 0.3058 | 0.5940 | 0.7610 | 0.0908 | 1.2898 | 0.0714 | 0.0915 | 0.0109 | 0.1551
44 1588.71| 4053 | 418.38 | 0.2299 | 0.2526 | 0.0051 | 0.3205 | 0.9617 | 1.0567 | 0.0214 | 1.3410 | 0.1157 | 0.1271 | 0.0026 | 0.1613
45 [ 588.71 | 5066 | 415.42]0.3283 | 0.3432 | 0.0453 | 0.3041 | 1.3636 | 1.4257 | 0.1880 | 1.2632 | 0.1640 | 0.1715 | 0.0226 | 0.1519
46 |588.71| 6080 | 412.79]10.4476 | 0.4404 | 0.1043 | 0.2760 | 1.8476 | 1.8179 | 0.4305 | 1.1391 | 0.2222 | 0.2187 | 0.0518 | 0.1370
47 |588.71| 8106 | 408.38 | 0.7322 | 0.6303 | 0.1887 | 0.2429 | 2.9900 | 2.5739 | 0.7707 | 0.9921 | 0.3596 | 0.3096 | 0.0927 | 0.1193
48 |588.71] 10133 ) 405.18 | 1.0563 | 0.7486 | 0.1948 | 0.3425 | 4.2798 | 3.0333 | 0.7894 | 1.3876 ]| 0.5148 | 0.3648 | 0.0949 | 0.1669
49 |588.71] 15199 | 401.01 | 1.8484 | 0.7318 | 0.3164 | 1.1076 | 7.4121 | 2.9346 | 1.2687 | 4.4414 ] 0.8915 | 0.3530 | 0.1526 | 0.5342
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|| 50 | 588.71 | 20265 | 399.10 | 2.4111 | 0.5905 | 0.5629 | 2.0522 | 9.6228 | 2.3567 | 2.2464 | 8.1906 | 1.1574 | 0.2835 | 0.2702 | 0.9852
|| > 53.841 | 53.628 | 24.865 | 47.720 | 201.702 | 198.941 | 90.266 | 176.985 | 24.260 | 23.928 | 10.857 | 21.288
|| Average (Overall) 1.0768 | 1.0726 | 0.4973 | 0.9544 | 4.0340 | 3.9788 | 1.8053 | 3.5397 | 0.4852 | 0.4786 | 0.2171 | 0.4258
Table C-16 Ammonia [22]
1)
Pt. T p Seern AD% — AD (J/mol.K) — AD/R —
no. (K) «&Pa) | gmorxy | L&K | P&R | Soave L&K | P&R | Soave L&K | P&R | Soave
work work work
1 243.15| 50 ] 106.16| 0.9667 | 0.8899 | 0.8920 | 0.6975 | 1.0262 | 0.9447 | 0.9469 | 0.7405 | 0.1234 | 0.1136 | 0.1139 | 0.0891
2 253.15| 50 ]107.61]0.9172|0.8252 | 0.8275 | 0.6272 | 0.9870 | 0.8880 | 0.8905 | 0.6749 | 0.1187 | 0.1068 | 0.1071 | 0.0812
3 263.15| 50 ]109.01]0.8785 | 0.7746 | 0.7770 | 0.5720 | 0.9576 | 0.8444 | 0.8470 | 0.6236 | 0.1152 | 0.1016 | 0.1019 | 0.0750
4 273.15| 50 ]110.35]0.8465 | 0.7333 | 0.7359 | 0.5272 1 0.9341 | 0.8092 | 0.8121 | 0.5818 | 0.1124 | 0.0973 | 0.0977 | 0.0700
5 283.15| 50 |111.65]0.8215| 0.7010 | 0.7037 | 0.4922 | 0.9172 | 0.7827 | 0.7857 | 0.5496 | 0.1103 | 0.0941 | 0.0945 | 0.0661
6 293.15| 50 ]112.90]0.8003 | 0.6740 | 0.6768 | 0.4635 | 0.9035 | 0.7610 | 0.7642 | 0.5233 | 0.1087 | 0.0915 | 0.0919 | 0.0629
7 303.15| 50 |]114.12]0.7824 | 0.6516 | 0.6545 | 0.4400 | 0.8929 | 0.7436 | 0.7469 | 0.5021 | 0.1074 | 0.0894 | 0.0898 | 0.0604
8 313.15| 50 ]115.31]0.7671 | 0.6328 | 0.6357 | 0.4207 | 0.8845 | 0.7296 | 0.7330 | 0.4851 | 0.1064 | 0.0878 | 0.0882 | 0.0584
9 323.15| 50 ]116.46]0.7549 | 0.6177 | 0.6208 | 0.4061 | 0.8791 | 0.7194 | 0.7229 | 0.4729 | 0.1057 | 0.0865 | 0.0870 | 0.0569
10 |333.15| 50 |117.58| 0.7445 | 0.6053 | 0.6083 | 0.3945 | 0.8754 | 0.7117 | 0.7153 | 0.4639 | 0.1053 | 0.0856 | 0.0860 | 0.0558
11 | 343.15] 50 |118.68]0.7348 | 0.5939 | 0.5970 | 0.3847 | 0.8720 | 0.7048 | 0.7085 | 0.4566 | 0.1049 | 0.0848 | 0.0852 | 0.0549
12 |1353.15| 50 |119.75]0.7256 | 0.5835 | 0.5866 | 0.3764 | 0.8689 | 0.6987 | 0.7024 | 0.4507 | 0.1045 | 0.0840 | 0.0845 | 0.0542
13 |373.15| 50 |121.83]0.7096 | 0.5659 | 0.5691 | 0.3647 | 0.8645 | 0.6894 | 0.6933 | 0.4443 | 0.1040 | 0.0829 | 0.0834 | 0.0534
14 ]393.15] 50 |[123.83]0.6953 |0.5510 | 0.5542 | 0.3575] 0.8610 | 0.6823 | 0.6863 | 0.4427 | 0.1036 | 0.0821 | 0.0825 | 0.0532
15 |413.15| 50 |125.76] 0.6829 | 0.5385 | 0.5417 | 0.3544 | 0.8588 | 0.6772 | 0.6813 | 0.4457 | 0.1033 | 0.0815 | 0.0819 | 0.0536
16 |433.15] 50 |[127.63]0.6699 | 0.5258 | 0.5291 | 0.3525 | 0.8550 | 0.6711 | 0.6753 | 0.4499 | 0.1028 | 0.0807 | 0.0812 | 0.0541
17 |453.15| 50 |129.45]0.6570 | 0.5137 | 0.5169 | 0.3522 | 0.8505 | 0.6649 | 0.6691 | 0.4559 | 0.1023 | 0.0800 | 0.0805 | 0.0548
18 |473.15] 50 |[131.22]0.6457 | 0.5032 | 0.5064 | 0.3544 | 0.8473 | 0.6603 | 0.6645 | 0.4650 | 0.1019 | 0.0794 | 0.0799 | 0.0559
19 | 243.15| 100 | 100.03| 1.2100 | 1.2452 | 1.2432 | 1.0504 | 1.2103 | 1.2456 | 1.2436 | 1.0507 | 0.1456 | 0.1498 | 0.1496 | 0.1264
20 | 253.15| 100 | 101.55(1.1138|1.1134 | 1.1119|0.9059 | 1.1311 | 1.1307 | 1.1292 | 0.9199 | 0.1360 | 0.1360 | 0.1358 | 0.1106
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21 1263.15] 100 | 103.00| 1.0364 | 1.0080 | 1.0069 | 0.7899 | 1.0675 | 1.0382 | 1.0371 | 0.8136 | 0.1284 | 0.1249 | 0.1247 | 0.0979
22 | 273.15]| 100 |104.38]0.9756 | 0.9248 | 0.9242 | 0.6980 | 1.0184 | 0.9654 | 0.9647 | 0.7287 ] 0.1225 | 0.1161 | 0.1160 | 0.0876
23 |283.15] 100 | 105.72]0.9269 | 0.8583 | 0.8580 | 0.6244 | 0.9799 | 0.9074 | 0.9070 | 0.6601 ] 0.1179 | 0.1091 | 0.1091 | 0.0794
24 1293.15] 100 |107.00)0.8888 | 0.8059 | 0.8059 | 0.5663 | 0.9511 | 0.8623 | 0.8623 | 0.6060 | 0.1144 | 0.1037 | 0.1037 | 0.0729
25 |303.15| 100 |]108.24]0.8594 | 0.7649 | 0.7651 | 0.5209 | 0.9302 | 0.8279 | 0.8281 | 0.5638 | 0.1119 | 0.0996 | 0.0996 | 0.0678
26 |313.15| 100 |]109.44]0.8348 | 0.7309 | 0.7313 | 0.4836 | 0.9135 | 0.7999 | 0.8003 | 0.5292 | 0.1099 | 0.0962 | 0.0963 | 0.0637
27 |323.15]| 100 |110.60])0.8141 | 0.7025 | 0.7031 | 0.4530 | 0.9004 | 0.7770 | 0.7777 | 0.5011 | 0.1083 | 0.0935 | 0.0935 | 0.0603
28 |333.15| 100 |111.74]0.7977 | 0.6800 | 0.6807 | 0.4292 | 0.8914 | 0.7598 | 0.7606 | 0.4796 | 0.1072 | 0.0914 | 0.0915 | 0.0577
29 |343.15]| 100 |112.84]0.7844 | 0.6616 | 0.6625 | 0.4105 | 0.8852 | 0.7466 | 0.7476 | 0.4632 | 0.1065 | 0.0898 | 0.0899 | 0.0557
30 |353.15| 100 |113.92]0.7727 | 0.6457 | 0.6467 | 0.3950 | 0.8802 | 0.7356 | 0.7368 | 0.4501 | 0.1059 | 0.0885 | 0.0886 | 0.0541
31 |373.15] 100 |116.02]0.7518 | 0.6188 | 0.6200 | 0.3713 | 0.8722 | 0.7178 | 0.7192 | 0.4308 | 0.1049 | 0.0863 | 0.0865 | 0.0518
32 1393.15| 100 |118.02]0.7343 | 0.5973 | 0.5987 | 0.3558 | 0.8667 | 0.7050 | 0.7066 | 0.4200 | 0.1042 | 0.0848 | 0.0850 | 0.0505
33 |413.15]| 100 |]119.96]0.7178 | 0.5783 | 0.5797 | 0.3452 | 0.8611 | 0.6937 | 0.6955 | 0.4141 | 0.1036 | 0.0834 | 0.0837 | 0.0498
34 |433.15]| 100 |121.84]0.7042 | 0.5632 | 0.5648 | 0.3405 | 0.8580 | 0.6862 | 0.6881 | 0.4149 | 0.1032 | 0.0825 | 0.0828 | 0.0499
35 |453.15]| 100 | 123.66 | 0.6903 | 0.5484 | 0.5501 | 0.3379 | 0.8536 | 0.6782 | 0.6802 | 0.4179 | 0.1027 | 0.0816 | 0.0818 | 0.0503
36 |473.15]| 100 |125.43]0.6775 | 0.5354 | 0.5371 | 0.3383 | 0.8498 | 0.6715 | 0.6737 | 0.4244 ] 0.1022 | 0.0808 | 0.0810 | 0.0510
37 |253.15| 150 | 97.87 | 1.3074 | 1.4099 | 1.4041 | 1.1984 | 1.2795 | 1.3798 | 1.3742 | 1.1729 ] 0.1539 | 0.1660 | 0.1653 | 0.1411
38 |263.15] 150 | 99.37 |1.1883 |1.2447 | 1.2397 | 1.0164 | 1.1809 | 1.2369 | 1.2320 | 1.0101 | 0.1420 | 0.1488 | 0.1482 | 0.1215
39 |273.15]| 150 |100.80)1.0961 |1.1160 | 1.1116 | 0.8735] 1.1050 | 1.1249 | 1.1206 | 0.8806 | 0.1329 | 0.1353 | 0.1348 | 0.1059
40 ]1283.15] 150 ]102.17]1.0231 | 1.0136 | 1.0099 | 0.7595 | 1.0454 | 1.0357 | 1.0318 | 0.7760 | 0.1257 | 0.1246 | 0.1241 | 0.0933
41 [293.15] 150 ]103.48]0.9679 | 0.9347 | 0.9315 | 0.6709 | 1.0016 | 0.9673 | 0.9639 | 0.6943 | 0.1205 | 0.1163 | 0.1159 | 0.0835
42 1303.15] 150 ]104.74]0.9235 | 0.8711 | 0.8683 | 0.5995 | 0.9673 | 0.9125 | 0.9095 | 0.6279 | 0.1163 | 0.1097 | 0.1094 | 0.0755
43 |313.15] 150 ]105.96] 0.8896 | 0.8215 | 0.8190 | 0.5436 | 0.9426 | 0.8704 | 0.8678 | 0.5760 | 0.1134 | 0.1047 | 0.1044 | 0.0693
44 1323.15] 150 |]107.14]0.8619 | 0.7810 | 0.7789 | 0.4984 | 0.9235 | 0.8368 | 0.8345 | 0.5340 | 0.1111 | 0.1006 | 0.1004 | 0.0642
45 1333.15] 150 ]108.29|0.8396 | 0.7481 | 0.7462 | 0.4621 | 0.9092 | 0.8101 | 0.8081 | 0.5004 | 0.1094 | 0.0974 | 0.0972 | 0.0602
46 |343.15] 150 ]109.40]0.8214 | 0.7210 | 0.7194 | 0.4328 | 0.8986 | 0.7888 | 0.7871 | 0.4735] 0.1081 | 0.0949 | 0.0947 | 0.0570
47 1353.15] 150 ]110.490.8057 | 0.6981 | 0.6967 | 0.4088 | 0.8902 | 0.7714 | 0.7699 | 0.4517 | 0.10/1 | 0.0928 | 0.0926 | 0.0543
48 |[373.15] 150 |]112.60]0.7803 | 0.6617 | 0.6607 | 0.3733 | 0.8786 | 0.7451 | 0.7440 | 0.4204 | 0.1057 | 0.0896 | 0.0895 | 0.0506
49 1393.15] 150 ]114.61]0.7601 | 0.6339 | 0.6332 | 0.3500 | 0.8711 | 0.7265 | 0.7257 | 0.4011 | 0.1048 | 0.0874 | 0.0873 | 0.0482
50 ]413.15] 150 ] 116.56]0.7427 | 0.6113 | 0.6108 | 0.3349 | 0.8657 | 0.7125 | 0.7120 | 0.3904 | 0.1041 | 0.0857 | 0.0856 | 0.0470
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51 [433.15]| 150 |]118.44]0.7261 | 0.5911 | 0.5908 | 0.3251 | 0.8600 | 0.7001 | 0.6998 | 0.3850 | 0.1034 | 0.0842 | 0.0842 | 0.0463
52 |453.15]| 150 |]120.26]0.7114 | 0.5740 | 0.5739 | 0.3206 | 0.8556 | 0.6904 | 0.6903 | 0.3855 | 0.1029 | 0.0830 | 0.0830 | 0.0464
53 |473.15]| 150 |122.04]0.6975 | 0.5586 | 0.5586 | 0.3195 | 0.8512 | 0.6817 | 0.6817 | 0.3899 | 0.1024 | 0.0820 | 0.0820 | 0.0469
54 1493.15]| 150 |123.76]0.6838 | 0.5441 | 0.5442 | 0.3207 | 0.8463 | 0.6734 | 0.6735 | 0.3969 | 0.1018 | 0.0810 | 0.0810 | 0.0477
55 1263.15| 200 | 96.72 | 1.3444 | 1.4922 | 1.4830 | 1.2595 | 1.3003 | 1.4433 | 1.4344 | 1.2182 ] 0.1564 | 0.1736 | 0.1725 | 0.1465
56 | 273.15] 200 | 98.20 | 1.2167 | 1.3125 | 1.3043 | 1.0600 | 1.1948 | 1.2889 | 1.2808 | 1.0409 | 0.1437 | 0.1550 | 0.1540 | 0.1252
57 128315 200 | 99.60 | 1.1172|1.1713 | 1.1639 | 0.9022 | 1.1128 | 1.1667 | 1.1593 | 0.8986 | 0.1338 | 0.1403 | 0.1394 | 0.1081
58 1293.15] 200 ]100.94]1.0429 | 1.0634 | 1.0567 | 0.7804 | 1.0527 | 1.0734 | 1.0666 | 0.7877 ] 0.1266 | 0.1291 | 0.1283 | 0.0947
59 [303.15] 200 |102.23]0.9834 | 0.9765 | 0.9705 | 0.6822 | 1.0053 | 0.9983 | 0.9921 | 0.6974 | 0.1209 | 0.1201 | 0.1193 | 0.0839
60 |313.15] 200 |]103.47]0.9384 | 0.9092 | 0.9037 | 0.6056 | 0.9710 | 0.9407 | 0.9350 | 0.6266 | 0.1168 | 0.1131 | 0.1125 | 0.0754
61 |323.15] 200 | 104.66 ) 0.9023 | 0.8547 | 0.8497 | 0.5437 | 0.9444 | 0.8945 | 0.8893 | 0.5691 | 0.1136 | 0.1076 | 0.1070 | 0.0684
62 |333.15|] 200 |]105.82]0.8741 | 0.8112 | 0.8066 | 0.4946 | 0.9249 | 0.8584 | 0.8535 | 0.5234 | 0.1112 | 0.1032 | 0.1027 | 0.0630
63 |343.15] 200 |]106.94]0.8509 | 0.7753 | 0.7711 | 0.4547 | 0.9099 | 0.8292 | 0.8247 | 0.4862 | 0.1094 | 0.0997 | 0.0992 | 0.0585
64 |353.15| 200 |108.04]0.8329 | 0.7469 | 0.7430 | 0.4235 | 0.8999 | 0.8069 | 0.8027 | 0.4576 | 0.1082 | 0.0971 | 0.0966 | 0.0550
65 |373.15] 200 |110.15)0.8032 | 0.7010 | 0.6977 | 0.3761 | 0.8848 | 0.7722 | 0.7685 | 0.4143 | 0.1064 | 0.0929 | 0.0924 | 0.0498
66 |393.15] 200 |112.18)0.7804 | 0.6667 | 0.6639 | 0.3447 | 0.8754 | 0.7479 | 0.7447 | 0.3867 | 0.1053 | 0.0900 | 0.0896 | 0.0465
67 |413.15] 200 | 114.13]0.7609 | 0.6391 | 0.6366 | 0.3239 | 0.8684 | 0.7295 | 0.7266 | 0.3697 | 0.1045 | 0.0877 | 0.0874 | 0.0445
68 |433.15|] 200 |116.02]0.7428 | 0.6154 | 0.6132 | 0.3102 | 0.8618 | 0.7139 | 0.7114 | 0.3599 | 0.1037 | 0.0859 | 0.0856 | 0.0433
69 |453.15| 200 |117.85]0.7276 | 0.5961 | 0.5942 | 0.3038 | 0.8575 | 0.7025 | 0.7002 | 0.3580 | 0.1031 | 0.0845 | 0.0842 | 0.0431
70 |473.15] 200 |119.62]0.7127 | 0.5783 | 0.5766 | 0.3011 | 0.8525 | 0.6918 | 0.6897 | 0.3602 | 0.1025 | 0.0832 | 0.0830 | 0.0433
71 |493.15]| 200 |121.35]0.6976 | 0.5614 | 0.5598 | 0.3011 | 0.8466 | 0.6813 | 0.6793 | 0.3655 | 0.1018 | 0.0819 | 0.0817 | 0.0440
72 1283.15] 300 | 95.87 | 1.3100 | 1.5018 | 1.4863 | 1.2146 | 1.2559 | 1.4397 | 1.4249 | 1.1644 1 0.1511 | 0.1732 | 0.1714 | 0.1401
73 |293.15]| 300 | 97.27 ]11.1916 |1.3280 | 1.3138 | 1.0182 | 1.1591 | 1.2917 | 1.2780 | 0.9904 | 0.1394 | 0.1554 | 0.1537 | 0.1191
74 1303.15] 300 | 98.60 | 1.1015|1.1930 | 1.1800 | 0.8642 | 1.0861 | 1.1763 | 1.1635 | 0.8521 | 0.1306 | 0.1415 | 0.1399 | 0.1025
75 1313.15] 300 | 99.88 | 1.0326 | 1.0874 | 1.0753 | 0.7429 | 1.0314 | 1.0861 | 1.0740 | 0.7420 ] 0.1241 | 0.1306 | 0.1292 | 0.0892
76 |323.15] 300 |101.10)0.9794 | 1.0039 | 0.9927 | 0.6465 | 0.9902 | 1.0150 | 1.0036 | 0.6537 | 0.1191 | 0.1221 | 0.1207 | 0.0786
77 1333.15] 300 |]102.29]0.9376 | 0.9370 | 0.9265 | 0.5693 | 0.9591 | 0.9585 | 0.9477 | 0.5823 | 0.1154 | 0.1153 | 0.1140 | 0.0700
78 |343.15] 300 |103.43]0.9062 | 0.8848 | 0.8749 | 0.5089 | 0.9374 | 0.9151 | 0.9050 | 0.5264 | 0.1127 | 0.1101 | 0.1088 | 0.0633
79 ]353.15| 300 |]104.54]0.8807 | 0.8417 | 0.8324 | 0.4598 | 0.9207 | 0.8799 | 0.8703 | 0.4807 | 0.1107 | 0.1058 | 0.1047 | 0.0578
80 |373.15] 300 |]106.69]0.8410 ) 0.7749 | 0.7667 | 0.3863 | 0.8973 | 0.8267 | 0.8179 | 0.4121 ] 0.1079 | 0.0994 | 0.0984 | 0.0496
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81 [393.15] 300 |108.73]0.8133 |0.7277 | 0.7203 | 0.3386 | 0.8843 | 0.7913 | 0.7832 | 0.3682 | 0.1064 | 0.0952 | 0.0942 | 0.0443
82 |413.15]| 300 |110.69]0.7898 | 0.6901 | 0.6833 | 0.3058 | 0.8743 | 0.7639 | 0.7564 | 0.3385 | 0.1052 | 0.0919 | 0.0910 | 0.0407
83 |433.15] 300 |112.59]0.7707 | 0.6607 | 0.6545 | 0.2857 | 0.8677 | 0.7439 | 0.7368 | 0.3217 | 0.1044 | 0.0895 | 0.0886 | 0.0387
84 |453.15| 300 |114.43]0.7516 | 0.6341 | 0.6283 | 0.2722 | 0.8601 | 0.7256 | 0.7189 | 0.3115 | 0.1034 | 0.0873 | 0.0865 | 0.0375
85 |473.15] 300 |116.21]0.7349 | 0.6118 | 0.6063 | 0.2662 | 0.8540 | 0.7110 | 0.7046 | 0.3093 | 0.1027 | 0.0855 | 0.0847 | 0.0372
86 ]|493.15|] 300 |117.95]0.7188 | 0.5916 | 0.5863 | 0.2648 | 0.8478 | 0.6977 | 0.6916 | 0.3123 | 0.1020 | 0.0839 | 0.0832 | 0.0376
87 |513.15] 300 |119.64]0.7039 | 0.5737 | 0.5687 | 0.2677 | 0.8421 | 0.6864 | 0.6804 | 0.3203 | 0.1013 | 0.0826 | 0.0818 | 0.0385
88 ]533.15] 300 |]121.29]0.6889 | 0.5565 | 0.5517 | 0.2728 | 0.8356 | 0.6750 | 0.6691 | 0.3308 | 0.1005 | 0.0812 | 0.0805 | 0.0398
89 |[293.15]| 400 | 94.56 | 1.3439 | 1.6056 | 1.5832 | 1.2803 | 1.2709 | 1.5183 | 1.4972 | 1.2107 | 0.1529 | 0.1826 | 0.1801 | 0.1456
90 [303.15] 400 | 95.95 |1.2194 |1.4169 | 1.3963 | 1.0645| 1.1700 | 1.3596 | 1.3397 | 1.0213 | 0.1407 | 0.1635 | 0.1611 | 0.1228
91 |313.15]| 400 | 97.27 ]1.1248 | 1.2699 | 1.2507 | 0.8948 | 1.0940 | 1.2352 | 1.2165 | 0.8703 | 0.1316 | 0.1486 | 0.1463 | 0.1047
92 [323.15]| 400 | 98.52 | 1.0527 | 1.1548 | 1.1369 | 0.7608 | 1.0372 | 1.1378 | 1.1201 | 0.7496 | 0.1248 | 0.1369 | 0.1347 | 0.0902
93 [333.15] 400 | 99.73 | 0.9975 | 1.0639 | 1.0470 | 0.6545 | 0.9948 | 1.0610 | 1.0443 | 0.6528 | 0.1197 | 0.1276 | 0.1256 | 0.0785
94 |343.15] 400 |100.90]0.9564 | 0.9931 | 0.9772 | 0.5713 | 0.9650 | 1.0020 | 0.9860 | 0.5765 | 0.1161 | 0.1205 | 0.1186 | 0.0693
95 [353.15] 400 |]102.03]0.9233 | 0.9351 | 0.9201 | 0.5036 | 0.9420 | 0.9540 | 0.9388 | 0.5138 | 0.1133 | 0.1148 | 0.1129 | 0.0618
96 |373.15] 400 ]104.19]0.8740 | 0.8470 | 0.8335 | 0.4032 | 0.9106 | 0.8825 | 0.8685 | 0.4201 | 0.1095 | 0.1062 | 0.1045 | 0.0505
97 1393.15| 400 | 106.26 | 0.8400 | 0.7851 | 0.7728 | 0.3370 | 0.8925 | 0.8342 | 0.8211 | 0.3581 | 0.1074 | 0.1003 | 0.0988 | 0.0431
98 |413.15] 400 |]108.24]0.8128 | 0.7375 | 0.7261 | 0.2918 | 0.8797 | 0.7982 | 0.7859 | 0.3159 | 0.1058 | 0.0960 | 0.0945 | 0.0380
99 |433.15]| 400 |110.14]0.7913 | 0.7009 | 0.6903 | 0.2635 | 0.8716 | 0.7720 | 0.7603 | 0.2902 | 0.1048 | 0.0929 | 0.0915 | 0.0349
100 | 453.15| 400 |111.99]0.7701 | 0.6685 | 0.6585 | 0.2441 | 0.8625 | 0.7486 | 0.7374 | 0.2733 | 0.1037 | 0.0900 | 0.0887 | 0.0329
101 ]473.15]| 400 |113.78]0.7518 | 0.6416 | 0.6322 | 0.2343 | 0.8554 | 0.7300 | 0.7193 | 0.2666 | 0.1029 | 0.0878 | 0.0865 | 0.0321
102 | 493.15| 400 | 115.52]0.7348 | 0.6182 | 0.6092 | 0.2313 | 0.8488 | 0.7141 | 0.7037 | 0.2672 | 0.1021 | 0.0859 | 0.0846 | 0.0321
103 ]513.15| 400 |117.22]0.7169 | 0.5955 | 0.5868 | 0.2315 | 0.8404 | 0.6980 | 0.6878 | 0.2714 | 0.1011 | 0.0840 | 0.0827 | 0.0326
104 | 533.15| 400 |118.87]0.7014 | 0.5763 | 0.5679 | 0.2371 | 0.8338 | 0.6850 | 0.6750 | 0.2819 | 0.1003 | 0.0824 | 0.0812 | 0.0339
105 | 553.15| 400 | 120.49]0.6865 | 0.5586 | 0.5504 | 0.2454 | 0.8272 | 0.6730 | 0.6631 | 0.2957 | 0.0995 | 0.0810 | 0.0798 | 0.0356
106 | 303.15| 500 | 93.82 |1.3416 | 1.6517 | 1.6228 | 1.2837 | 1.2588 | 1.5497 | 1.5226 | 1.2045 | 0.1514 | 0.1864 | 0.1831 | 0.1449
107 | 313.15| 500 | 95.18 |1.2176 | 1.4585 | 1.4316 | 1.0603 | 1.1589 | 1.3882 | 1.3626 | 1.0092 | 0.1394 | 0.1670 | 0.1639 | 0.1214
108 | 323.15| 500 | 96.48 | 1.1267 | 1.3109 | 1.2857 | 0.8875 | 1.0870 | 1.2647 | 1.2404 | 0.8563 | 0.1307 | 0.1521 | 0.1492 | 0.1030
109 [ 333.15| 500 | 97.71 | 1.0564 | 1.1935 | 1.1699 | 0.7494 | 1.0322 | 1.1662 | 1.1431 | 0.7323 | 0.1242 | 0.1403 | 0.1375 | 0.0881
110]343.15] 500 | 98.90 ] 1.0040 | 1.1021 | 1.0798 | 0.6410 ] 0.9929 | 1.0900 | 1.0679 | 0.6339 | 0.1194 | 0.1311 | 0.1284 | 0.0763
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111 | 353.15| 500 | 100.05]0.9618 | 1.0271 | 1.0061 | 0.5525 | 0.9622 | 1.0276 | 1.0065 | 0.5528 | 0.1157 | 0.1236 | 0.1211 | 0.0665
1121 373.15]| 500 | 102.24]0.9030 | 0.9175 | 0.8984 | 0.4245 ] 0.9233 | 0.9380 | 0.9185 | 0.4340 | 0.1110 | 0.1128 | 0.1105 | 0.0522
113 393.15| 500 | 104.32]0.8631 | 0.8407 | 0.8233 | 0.3393 | 0.9004 | 0.8770 | 0.8588 | 0.3540 | 0.1083 | 0.1055 | 0.1033 | 0.0426
1141 413.15] 500 | 106.31]0.8339 | 0.7845 | 0.7684 | 0.2830 | 0.8865 | 0.8340 | 0.8168 | 0.3009 | 0.1066 | 0.1003 | 0.0982 | 0.0362
1151433.15| 500 | 108.23|0.8087 | 0.7392 | 0.7241 | 0.2445 | 0.8753 | 0.8000 | 0.7837 | 0.2647 | 0.1053 | 0.0962 | 0.0943 | 0.0318
116 | 453.15| 500 | 110.08 |0.7871 | 0.7024 | 0.6882 | 0.2205 | 0.8664 | 0.7733 | 0.7576 | 0.2427 | 0.1042 | 0.0930 | 0.0911 | 0.0292
1171473.15]| 500 |111.88]0.7672 | 0.6711 | 0.6576 | 0.2067 | 0.8584 | 0.7508 | 0.7357 | 0.2313 | 0.1032 | 0.0903 | 0.0885 | 0.0278
118 | 493.15| 500 | 113.63]0.7479 | 0.6429 | 0.6300 | 0.2002 | 0.8498 | 0.7305 | 0.7158 | 0.2274 | 0.1022 | 0.0879 | 0.0861 | 0.0274
119]1513.15] 500 | 115.33]0.7286 | 0.6169 | 0.6044 | 0.1989 | 0.8403 | 0.7114 | 0.6970 | 0.2294 | 0.1011 | 0.0856 | 0.0838 | 0.0276
120 | 533.15| 500 | 116.99]0.7112 | 0.5942 | 0.5821 | 0.2033 | 0.8321 | 0.6952 | 0.6810 | 0.2379 | 0.1001 | 0.0836 | 0.0819 | 0.0286
121 1553.15] 500 | 118.61]0.6955 | 0.5744 | 0.5625 | 0.2123 | 0.8250 | 0.6813 | 0.6672 | 0.2518 | 0.0992 | 0.0819 | 0.0803 | 0.0303
122 1 303.15| 600 | 92.03 | 1.4677 | 1.8966 | 1.8588 | 1.5199 | 1.3507 | 1.7454 | 1.7106 | 1.3988 | 0.1625 | 0.2099 | 0.2058 | 0.1682
123 313.15| 600 | 93.44 |1.3142 | 1.6558 | 1.6207 | 1.2409 | 1.2280 | 1.5471 | 1.5143 | 1.1594 | 0.1477 | 0.1861 | 0.1821 | 0.1395
124 1323.15]| 600 | 94.76 | 1.2012 | 1.4714 | 1.4386 | 1.0245 ] 1.1383 | 1.3943 | 1.3632 | 0.9709 | 0.1369 | 0.1677 | 0.1640 | 0.1168
1251333.15| 600 | 96.03 | 1.1158 | 1.3271 | 1.2963 | 0.8537 | 1.0715 | 1.2743 | 1.2448 | 0.8198 | 0.1289 | 0.1533 | 0.1497 | 0.0986
126 1 343.15]| 600 | 97.24 | 1.0505 | 1.2128 | 1.1838 | 0.7176 | 1.0215 | 1.1793 | 1.1511 | 0.6978 | 0.1229 | 0.1418 | 0.1384 | 0.0839
127 353.15| 600 | 98.40 | 1.0011 | 1.1224 | 1.0949 | 0.6095 | 0.9851 | 1.1045 | 1.0774 | 0.5998 | 0.1185 | 0.1328 | 0.1296 | 0.0721
128 1373.15] 600 | 100.62]0.9315 | 0.9891 | 0.9642 | 0.4515 ] 0.9372 | 0.9952 | 0.9702 | 0.4543 | 0.1127 | 0.1197 | 0.1167 | 0.0546
1291393.15| 600 |102.72]0.8857 | 0.8973 | 0.8745 | 0.3469 | 0.9098 | 0.9217 | 0.8983 | 0.3563 | 0.1094 | 0.1109 | 0.1080 | 0.0429
130 [ 413.15| 600 | 104.73]0.8532 | 0.8309 | 0.8097 | 0.2775 | 0.8935 | 0.8701 | 0.8480 | 0.2906 | 0.1075 | 0.1047 | 0.1020 | 0.0350
131]1433.15| 600 | 106.65]0.8259 | 0.7783 | 0.7586 | 0.2302 | 0.8809 | 0.8301 | 0.8090 | 0.2455 | 0.1059 | 0.0998 | 0.0973 | 0.0295
132 453.15| 600 | 108.52 | 0.8008 | 0.7341 | 0.7154 | 0.1981 | 0.8690 | 0.7966 | 0.7764 | 0.2150 | 0.1045 | 0.0958 | 0.0934 | 0.0259
133 1473.15] 600 |110.32]0.7795 | 0.6982 | 0.6805 | 0.1801 | 0.8600 | 0.7703 | 0.7507 | 0.1987 | 0.1034 | 0.0926 | 0.0903 | 0.0239
1341 493.15| 600 | 112.07]0.7580 | 0.6654 | 0.6484 | 0.1699 | 0.8495 | 0.7457 | 0.7266 | 0.1904 | 0.1022 | 0.0897 | 0.0874 | 0.0229
135 513.15| 600 |113.78]0.7388 | 0.6374 | 0.6210 | 0.1684 | 0.8407 | 0.7253 | 0.7066 | 0.1916 | 0.1011 | 0.0872 | 0.0850 | 0.0230
136 | 533.15| 600 | 115.45]0.7196 | 0.6113 | 0.5954 | 0.1715 | 0.8308 | 0.7057 | 0.6873 | 0.1979 | 0.0999 | 0.0849 | 0.0827 | 0.0238
137 553.15| 600 |117.07]0.7017 | 0.5879 | 0.5724 | 0.17/93 | 0.8215 | 0.6883 | 0.6701 | 0.2099 | 0.0988 | 0.0828 | 0.0806 | 0.0252
138 1303.15| 800 | 89.05 | 1.7460 | 2.4310 | 2.3734 | 2.0542 | 1.5549 | 2.1648 | 2.1135 | 1.8293 | 0.1870 | 0.2604 | 0.2542 | 0.2200
139 [ 313.15| 800 | 90.56 | 1.5212 | 2.0783 | 2.0250 | 1.6454 | 1.3775 | 1.8820 | 1.8337 | 1.4900 | 0.1657 | 0.2264 | 0.2206 | 0.1792
1401323.15] 800 | 91.96 ] 1.3569 | 1.8103 | 1.7607 | 1.3306 | 1.2478 | 1.6648 | 1.6191 | 1.2236 | 0.1501 | 0.2002 | 0.1947 | 0.1472
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141

333.15

800

93.29

1.2349

1.6033

1.5568

1.0845

1.1520

1.4956

1.4523

1.0117

0.1386

0.1799

0.1747

0.1217

142

343.15

800

94.54

1.1442

1.4423

1.3986

0.8912

1.0818

1.3636

1.3223

0.8425

0.1301

0.1640

0.1590

0.1013

143

353.15

800

95.75

1.0773

1.3168

1.2755

0.7390

1.0315

1.2608

1.2212

0.7076

0.1241

0.1516

0.1469

0.0851

144

373.15

800

98.02

0.9851

1.1337

1.0964

0.5174

0.9656

1.1112

1.0747

0.5072

0.1161

0.1337

0.1293

0.0610

145

393.15

800

100.16

0.9266

1.0097

0.9755

0.3710

0.9281

1.0113

0.9771

0.3716

0.1116

0.1216

0.1175

0.0447

146

413.15

800

102.20

0.8845

0.9193

0.8876

0.2713

0.9039

0.9395

0.9071

0.2773

0.1087

0.1130

0.1091

0.0334

147

433.15

800

104.14

0.8536

0.8523

0.8227

0.2058

0.8890

0.8876

0.8568

0.2144

0.1069

0.1068

0.1031

0.0258

148

453.15

800

106.02

0.8250

0.7962

0.7683

0.1603

0.8747

0.8442

0.8146

0.1699

0.1052

0.1015

0.0980

0.0204

149

473.15

800

107.84

0.7996

0.7497

0.7231

0.1317

0.8623

0.8085

0.7799

0.1421

0.1037

0.0972

0.0938

0.0171

150

493.15

800

109.61

0.7768

0.7105

0.6850

0.1167

0.8514

0.7787

0.7509

0.1279

0.1024

0.0937

0.0903

0.0154

151

513.15

800

111.33

0.7536

0.6743

0.6498

0.1096

0.8389

0.7507

0.7234

0.1220

0.1009

0.0903

0.0870

0.0147

152

533.15

800

113.00

0.7322

0.6427

0.6189

0.1109

0.8274

0.7262

0.6994

0.1253

0.0995

0.0874

0.0841

0.0151

153

553.15

800

114.64

0.7114

0.6136

0.5904

0.1175

0.8155

0.7034

0.6768

0.1347

0.0981

0.0846

0.0814

0.0162

154

573.15

800

116.23

0.6922

0.5878

0.5649

0.1290

0.8046

0.6832

0.6567

0.1500

0.0968

0.0822

0.0790

0.0180

155

313.15

1000

88.18

1.7480

2.5395

2.4656

2.1069

1.5415

2.239%4

2.1743

1.8579

0.1854

0.2694

0.2615

0.2235

156

323.15

1000

89.68

1.5240

2.1751

2.1067

1.6787

1.3667

1.9505

1.8891

1.5053

0.1644

0.2346

0.2272

0.1811

157

333.15

1000

91.07

1.3608

1.8977

1.8339

1.3481

1.2392

1.7282

1.6700

1.2277

0.1491

0.2079

0.2009

0.1477

158

343.15

1000

92.38

1.2420

1.6850

1.6251

1.0912

1.1473

1.5565

1.5012

1.0080

0.1380

0.1872

0.1806

0.1212

159

353.15

1000

93.62

1.1529

1.5180

1.4616

0.8878

1.0794

1.4212

1.3684

0.8312

0.1298

0.1709

0.1646

0.1000

160

373.15

1000

95.96

1.0357

1.2807

1.2299

0.5967

0.9939

1.2289

1.1802

0.5725

0.1195

0.1478

0.1419

0.0689

161

393.15

1000

98.14

0.9638

1.1224

1.0760

0.4053

0.9459

1.1014

1.0560

0.3978

0.1138

0.1325

0.1270

0.0478

162

413.15

1000

100.20

0.9144

1.0094

0.9666

0.2760

0.9162

1.0115

0.9685

0.2766

0.1102

0.1217

0.1165

0.0333

163

433.15

1000

102.17

0.8770

0.9245

0.8845

0.1882

0.8960

0.9446

0.9037

0.1922

0.1078

0.1136

0.1087

0.0231

164

453.15

1000

104.07

0.8469

0.8582

0.8205

0.1302

0.8813

0.8931

0.8539

0.1355

0.1060

0.1074

0.1027

0.0163

165

473.15

1000

105.90

0.8175

0.8009

0.7651

0.0905

0.8658

0.8482

0.8103

0.0958

0.1041

0.1020

0.0975

0.0115

166

493.15

1000

107.68

0.7906

0.7522

0.7179

0.0669

0.8513

0.8099

0.7731

0.0720

0.1024

0.0974

0.0930

0.0087

167

513.15

1000

109.41

0.7650

0.7093

0.6763

0.0553

0.8369

0.7760

0.7400

0.0605

0.1007

0.0933

0.0890

0.0073

168

533.15

1000

111.09

0.7417

0.6722

0.6403

0.0543

0.8240

0.7468

0.7113

0.0603

0.0991

0.0898

0.0856

0.0073

169

553.15

1000

112.74

0.7181

0.6374

0.6063

0.0591

0.8095

0.7186

0.6835

0.0666

0.0974

0.0864

0.0822

0.0080

170

573.15

1000

114.34

0.6954

0.6057

0.5751

0.0693

0.7952

0.6926

0.6576

0.0792

0.0956

0.0833

0.0791

0.0095
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171

593.15

1000

115.91

0.6746

0.5774

0.5472

0.0842

0.7820

0.6693

0.6343

0.0976

0.0941

0.0805

0.0763

0.0117

172

313.15

1200

86.12

2.0013

3.0473

2.9499

2.6316

1.7234

2.6242

2.5404

2.2662

0.2073

0.3156

0.3056

0.2726

173

323.15

1200

87.70

1.7073

2.5711

2.4814

2.0722

1.4974

2.2550

2.1763

1.8174

0.1801

0.2712

0.2618

0.2186

174

333.15

1200

89.17

1.4965

2.2134

2.1302

1.6455

1.3344

1.9737

1.8995

1.4673

0.1605

0.2374

0.2285

0.1765

175

343.15

1200

90.54

1.3451

1.9420

1.8644

1.3169

1.2178

1.7582

1.6879

1.1922

0.1465

0.2115

0.2030

0.1434

176

353.15

1200

91.82

1.2329

1.7309

1.6579

1.0583

1.1321

1.5894

1.5224

0.9718

0.1362

0.1912

0.1831

0.1169

177

373.15

1200

94.22

1.0868

1.4329

1.3676

0.6898

1.0240

1.3501

1.2886

0.6500

0.1232

0.1624

0.1550

0.0782

178

393.15

1200

96.45

0.9988

1.2363

1.1770

0.4487

0.9633

1.1924

1.1352

0.4327

0.1159

0.1434

0.1365

0.0520

179

413.15

1200

98.54

0.9428

1.1008

1.0461

0.2888

0.9290

1.0847

1.0308

0.2846

0.1117

0.1305

0.1240

0.0342

180

433.15

1200

100.54

0.9010

0.9994

0.9485

0.1796

0.9058

1.0048

0.9535

0.1806

0.1089

0.1209

0.1147

0.0217

181

453.15

1200

102.45

0.8647

0.9179

0.8700

0.1037

0.8859

0.9404

0.8913

0.1062

0.1066

0.1131

0.1072

0.0128

182

473.15

1200

104.30

0.8333

0.8515

0.8060

0.0539

0.8691

0.8881

0.8407

0.0563

0.1045

0.1068

0.1011

0.0068

183

493.15

1200

106.09

0.8040

0.7948

0.7514

0.0230

0.8529

0.8432

0.7971

0.0244

0.1026

0.1014

0.0959

0.0029

184

513.15

1200

107.83

0.7761

0.7451

0.7033

0.0064

0.8368

0.8034

0.7584

0.0069

0.1007

0.0966

0.0912

0.0008

185

533.15

1200

109.52

0.7478

0.6994

0.6590

0.0004

0.8190

0.7660

0.7217

0.0004

0.0985

0.0921

0.0868

0.0001

186

553.15

1200

111.18

0.7214

0.6589

0.6195

0.0022

0.8021

0.7325

0.6887

0.0025

0.0965

0.0881

0.0828

0.0003

187

573.15

1200

112.79

0.6969

0.6227

0.5841

0.0122

0.7860

0.7024

0.6588

0.0138

0.0945

0.0845

0.0792

0.0017

188

593.15

1200

114.36

0.6737

0.5899

0.5518

0.0272

0.7705

0.6746

0.6311

0.0311

0.0927

0.0811

0.0759

0.0037

189

333.15

1600

85.96

1.8013

2.9144

2.7858

2.3445

1.5484

2.5052

2.3947

2.0153

0.1862

0.3013

0.2880

0.2424

190

343.15

1600

87.46

1.5678

2.5001

2.3813

1.8420

1.3711

2.1865

2.0826

1.6109

0.1649

0.2630

0.2505

0.1938

191

353.15

1600

88.85

1.3997

2.1848

2.0742

1.4539

1.2436

1.9411

1.8428

1.2917

0.1496

0.2335

0.2217

0.1554

192

373.15

1600

91.39

1.1877

1.7502

1.6525

0.9105

1.0854

1.5995

1.5102

0.8320

0.1306

0.1924

0.1816

0.1001

193

393.15

1600

93.70

1.0691

1.4745

1.3864

0.5637

1.0018

1.3816

1.2991

0.5282

0.1205

0.1662

0.1563

0.0635

194

413.15

1600

95.86

0.9934

1.2844

1.2039

0.3315

0.9522

1.2312

1.1541

0.3178

0.1145

0.1481

0.1388

0.0382

195

433.15

1600

97.90

0.9409

1.1468

1.0722

0.1745

0.9211

1.1227

1.0498

0.1709

0.1108

0.1350

0.1263

0.0205

196

453.15

1600

99.85

0.8985

1.0397

0.9700

0.0664

0.8971

1.0382

0.9686

0.0663

0.1079

0.1249

0.1165

0.0080

197

473.15

1600

101.73

0.8603

0.9517

0.8857

0.0078

0.8752

0.9681

0.9011

0.0080

0.1053

0.1164

0.1084

0.0010

198

493.15

1600

103.55

0.8250

0.8773

0.8145

0.0562

0.8543

0.9084

0.8434

0.0582

0.1028

0.1093

0.1014

0.0070

199

513.15

1600

105.31

0.7913

0.8125

0.7522

0.0852

0.8333

0.8556

0.7922

0.0898

0.1002

0.1029

0.0953

0.0108

200

533.15

1600

107.02

0.7597

0.7557

0.6975

0.0984

0.8130

0.8088

0.7465

0.1053

0.0978

0.0973

0.0898

0.0127
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201 | 553.15| 1600 | 108.69 | 0.7280 | 0.7036 | 0.6471 | 0.1011 | 0.7912 | 0.7648 | 0.7033 | 0.1099 | 0.0952 | 0.0920 | 0.0846 | 0.0132
202 | 573.15| 1600 | 110.32 ] 0.6983 | 0.6571 | 0.6017 | 0.0941 | 0.7703 | 0.7249 | 0.6638 | 0.1038 | 0.0927 | 0.0872 | 0.0798 | 0.0125
203 ]593.15| 1600 | 111.91 | 0.6687 | 0.6135 | 0.5591 | 0.0814 | 0.7484 | 0.6865 | 0.6256 | 0.0911 | 0.0900 | 0.0826 | 0.0753 | 0.0110
204 1 613.15| 1600 | 113.47 ] 0.6418 | 0.5746 | 0.5208 | 0.0627 | 0.7282 | 0.6520 | 0.5910 | 0.0712 | 0.0876 | 0.0784 | 0.0711 | 0.0086
205]633.15| 1600 | 114.99] 0.6163 | 0.5390 | 0.4856 | 0.0408 | 0.7087 | 0.6198 | 0.5584 | 0.0469 | 0.0852 | 0.0746 | 0.0672 | 0.0056
206 | 343.15| 2000 | 84.85 | 1.8266 | 3.1345 | 2.9654 | 2.4812 | 1.5499 | 2.6596 | 2.5161 | 2.1053 | 0.1864 | 0.3199 | 0.3026 | 0.2532
207 | 353.15| 2000 | 86.36 | 1.5873 | 2.6898 | 2.5341 | 1.9326 | 1.3708 | 2.3229 | 2.1884 | 1.6690 | 0.1649 | 0.2794 | 0.2632 | 0.2007
208 | 373.15| 2000 | 89.06 | 1.2950 | 2.0925 | 1.9572 | 1.1805 | 1.1533 | 1.8636 | 1.7431 | 1.0514 | 0.1387 | 0.2242 | 0.2097 | 0.1265
209 | 393.15| 2000 | 91.48 | 1.1362 | 1.7218 | 1.6013 | 0.7079 | 1.0394 | 1.5751 | 1.4649 | 0.6475] 0.1250 | 0.1895 | 0.1762 | 0.0779
2101 413.15| 2000 | 93.71 | 1.0422 | 1.4752 | 1.3660 | 0.3983 | 0.9766 | 1.3824 | 1.2800 | 0.3733 ] 0.1175 | 0.1663 | 0.1540 | 0.0449
211 433.15| 2000 | 95.80 | 0.9777 | 1.2977 | 1.1973 | 0.1879 | 0.9366 | 1.2432 | 1.1470 | 0.1800 | 0.1127 | 0.1495 | 0.1380 | 0.0216
212 | 453.15| 2000 | 97.79 | 0.9270 | 1.1617 | 1.0681 | 0.0425 | 0.9066 | 1.1360 | 1.0445 | 0.0416 | 0.1090 | 0.1366 | 0.1256 | 0.0050
213 | 473.15| 2000 | 99.70 | 0.8849 | 1.0536 | 0.9656 | 0.0557 | 0.8822 | 1.0505 | 0.9627 | 0.0556 | 0.1061 | 0.1263 | 0.1158 | 0.0067
2141 493.15| 2000 | 101.54]0.8444 | 0.9615 | 0.8780 | 0.1227 | 0.8574 | 0.9764 | 0.8916 | 0.1246 | 0.1031 | 0.1174 | 0.1072 | 0.0150
215]513.15| 2000 | 103.32 | 0.8053 | 0.8814 | 0.8015 | 0.1653 | 0.8320 | 0.9107 | 0.8282 | 0.1707 | 0.1001 | 0.1095 | 0.0996 | 0.0205
216 | 533.15| 2000 | 105.06 ) 0.7673 | 0.8103 | 0.7334 | 0.1890 | 0.8061 | 0.8513 | 0.7705 | 0.1985 | 0.0970 | 0.1024 | 0.0927 | 0.0239
217 | 553.15| 2000 | 106.74] 0.7305 | 0.7466 | 0.6719 | 0.1979] 0.7798 | 0.7969 | 0.7172 | 0.2112 | 0.0938 | 0.0959 | 0.0863 | 0.0254
218 | 573.15| 2000 | 108.39 ] 0.6942 | 0.6879 | 0.6151 | 0.1963 | 0.7524 | 0.7456 | 0.6667 | 0.2127 | 0.0905 | 0.0897 | 0.0802 | 0.0256
219 1593.15| 2000 | 109.99 ] 0.6615 | 0.6366 | 0.5651 | 0.1837 | 0.7276 | 0.7002 | 0.6215 | 0.2021 | 0.0875 | 0.0842 | 0.0748 | 0.0243
2201 613.15| 2000 | 111.56 | 0.6290 | 0.5882 | 0.5176 | 0.1664 | 0.7017 | 0.6562 | 0.5775 | 0.1856 | 0.0844 | 0.0789 | 0.0695 | 0.0223
2211633.15| 2000 | 113.10 ] 0.6002 | 0.5458 | 0.4758 | 0.1425 ] 0.6788 | 0.6173 | 0.5381 | 0.1611 | 0.0816 | 0.0743 | 0.0647 | 0.0194
222 |1 373.15| 5000 | 80.03 | 1.6510 | 1.6096 | 0.8609 | 0.9850 | 1.3213 | 1.2882 | 0.6889 | 0.7883 | 0.1589 | 0.1549 | 0.0829 | 0.0948
2231 393.15| 5000 | 82.77 ] 0.9899 | 1.3482 | 0.7921 | 0.1177 ] 0.8193 | 1.1159 | 0.6556 | 0.0975 | 0.0986 | 0.1342 | 0.0789 | 0.0117
224 1413.15| 5000 | 85.86 | 1.3254 | 0.4179 | 0.0306 | 1.1642 | 1.1379 | 0.3588 | 0.0263 | 0.9995 | 0.1369 | 0.0432 | 0.0032 | 0.1202
2251433.15| 5000 | 86.33 | 0.9988 | 2.3734 | 1.9825 | 0.5348 | 0.8623 | 2.0490 | 1.7115 | 0.4617 | 0.1037 | 0.2465 | 0.2059 | 0.0555
226 | 453.15| 5000 | 88.51 | 1.0851 | 2.1661 | 1.8216 | 0.2013 | 0.9604 | 1.9171 | 1.6122 | 0.1782 | 0.1155 | 0.2306 | 0.1939 | 0.0214
227 | 473.15] 5000 | 90.68 | 1.0011 | 1.8615 | 1.5511 | 0.1595 ] 0.9078 | 1.6880 | 1.4066 | 0.1446 | 0.1092 | 0.2030 | 0.1692 | 0.0174
228 | 493.15| 5000 | 92.73 ] 0.9273 | 1.6189 | 1.3342 | 0.4092 | 0.8599 | 1.5013 | 1.2373 | 0.3795 | 0.1034 | 0.1806 | 0.1488 | 0.0456
2291 513.15| 5000 | 94.69 | 0.8558 | 1.4152 | 1.1502 | 0.5829 | 0.8104 | 1.3401 | 1.0892 | 0.5520 | 0.0975 | 0.1612 | 0.1310 | 0.0664
230 | 533.15 ] 5000 | 96.57 ] 0.7868 | 1.2407 | 0.9911 | 0.6990 | 0.7598 | 1.1981 | 0.9571 | 0.6750 | 0.0914 | 0.1441 | 0.1151 | 0.0812
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231

553.15

5000

98.39

0.7163

1.0845

0.8470

0.7748

0.7048

1.0670

0.8334

0.7624

0.0848

0.1283

0.1002

0.0917

232

573.15

5000

100.15

0.6465

0.9441

0.7161

0.8188

0.6475

0.9455

0.7172

0.8200

0.0779

0.1137

0.0863

0.0986

233

593.15

5000

101.86

0.5792

0.8177

0.5970

0.8372

0.5899

0.8329

0.6082

0.8527

0.0710

0.1002

0.0731

0.1026

234

613.15

5000

103.52

0.5144

0.7029

0.4878

0.8363

0.5325

0.7277

0.5050

0.8657

0.0641

0.0875

0.0607

0.1041

235

633.15

5000

105.15

0.4532

0.5987

0.3876

0.8206

0.4765

0.6295

0.4076

0.8628

0.0573

0.0757

0.0490

0.1038

236

653.15

5000

106.73

0.3938

0.5020

0.2935

0.7960

0.4203

0.5358

0.3133

0.8496

0.0506

0.0644

0.0377

0.1022

237

673.15

5000

108.28

0.3390

0.4145

0.2073

0.7635

0.3671

0.4488

0.2244

0.8267

0.0442

0.0540

0.0270

0.0994

238

693.15

5000

109.79

0.2879

0.3341

0.1270

0.7269

0.3161

0.3668

0.1394

0.7980

0.0380

0.0441

0.0168

0.0960

239

713.15

5000

111.27

0.2391

0.2590

0.0508

0.6897

0.2661

0.2881

0.0566

0.7674

0.0320

0.0347

0.0068

0.0923

240

413.15

10000

75.19

3.5643

2.4940

2.6732

2.0629

2.6801

1.8753

2.0100

1.5511

0.3224

0.2256

0.2418

0.1866

241

433.15

10000

78.51

1.9482

2.2261

0.3277

0.2993

1.5296

1.7478

0.2573

0.2350

0.1840

0.2102

0.0309

0.0283

242

453.15

10000

82.09

2.1800

0.9235

0.3691

1.6854

1.7895

0.7581

0.3030

1.3835

0.2152

0.0912

0.0364

0.1664

243

473.15

10000

82.24

1.0343

3.5311

2.4854

0.4713

0.8506

2.9039

2.0440

0.3876

0.1023

0.3493

0.2458

0.0466

244

493.15

10000

84.76

0.9454

2.9413

2.0660

0.2908

0.8013

2.4930

1.7511

0.2465

0.0964

0.2999

0.2106

0.0296

245

513.15

10000

87.07

0.8581

2.4830

1.7196

0.8014

0.7471

2.1619

1.4972

0.6978

0.0899

0.2600

0.1801

0.0839

246

533.15

10000

89.23

0.7647

2.1047

1.4198

1.1503

0.6823

1.8780

1.2669

1.0264

0.0821

0.2259

0.1524

0.1235

247

553.15

10000

91.28

0.6632

1.7784

1.1510

1.3893

0.6054

1.6233

1.0506

1.2681

0.0728

0.1952

0.1264

0.1525

248

573.15

10000

93.24

0.5597

1.4935

0.9092

1.5456

0.5218

1.3925

0.8477

1.4410

0.0628

0.1675

0.1020

0.1733

249

593.15

10000

94.86

0.7279

1.5148

0.9619

1.3741

0.6905

1.4370

0.9125

1.3035

0.0831

0.1728

0.1098

0.1568

250

613.15

10000

96.57

0.7372

1.4000

0.8716

1.3135

0.7119

1.3519

0.8416

1.2684

0.0856

0.1626

0.1012

0.1526

251

633.15

10000

98.10

0.8605

1.4185

0.9079

1.1093

0.8441

1.3915

0.8906

1.0882

0.1015

0.1674

0.1071

0.1309

252

653.15

10000

100.41

0.1403

0.6040

0.1104

1.7110

0.1409

0.6065

0.1108

1.7181

0.0169

0.0730

0.0133

0.2067

253

673.15

10000

102.08

0.0428

0.4274

0.0567

1.6889

0.0437

0.4363

0.0579

1.7240

0.0053

0.0525

0.0070

0.2074

254

693.15

10000

103.70

0.0489

0.2658

0.2125

1.6542

0.0507

0.2756

0.2203

1.7154

0.0061

0.0331

0.0265

0.2063

255

713.15

10000

105.28

0.1348

0.1174

0.3583

1.6119

0.1419

0.1236

0.3772

1.6970

0.0171

0.0149

0.0454

0.2041

2

232.97

262.77

241.84

148.29

237.24

261.93

242.55

146.54

28.54

31.50

29.17

17.63

Average (Overall)

0.9136

1.0305

0.9484

0.5815

0.9304

1.0272

0.9512

0.5747

0.1119

0.1235

0.1144

0.0691
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Table C-17 Refrigerant (152a) [69]

AD% AD (J/mol.K) AD/R

P T Pl Sew This This This
no. K) &Pa) | @mork) | L&K | P&R | Soave L&K | P&R | Soave L&K | P&R | Soave

work work work
1 283.15| 100 | 152.10 | 0.8912 | 0.9418 | 0.9351 | 0.5851 | 1.3556 | 1.4326 | 1.4222 | 0.8900 | 0.1630 | 0.1723 | 0.1711 | 0.1070
2 283.15| 200 | 145.72 | 1.0178 | 1.2663 | 1.2466 | 0.8474 | 1.4831 | 1.8452 | 1.8165 | 1.2347 | 0.1784 | 0.2219 | 0.2185 | 0.1485
3 283.15| 300 | 141.62 | 1.1854 | 1.6557 | 1.6207 | 1.2052 | 1.6788 | 2.3448 | 2.2952 | 1.7068 | 0.2019 | 0.2820 | 0.2761 | 0.2053
4 293.15| 100 | 154.49 | 0.8685 | 0.8952 | 0.8890 | 0.5325| 1.3418 | 1.3831 | 1.3735 | 0.8227 | 0.1614 | 0.1664 | 0.1652 | 0.0990
5 293.15| 200 | 148.21 | 0.9648 | 1.1582 | 1.1401 | 0.7214 | 1.4299 | 1.7166 | 1.6896 | 1.0691 | 0.1720 | 0.2065 | 0.2032 | 0.1286
6 293.15| 300 | 144.26 | 1.0730 | 1.4512 | 1.4190 | 0.9689 | 1.5478 | 2.0934 | 2.0469 | 1.3978 | 0.1862 | 0.2518 | 0.2462 | 0.1681
7 293.15| 400 | 141.22 | 1.2032 | 1.7842 | 1.7357 | 1.2773 | 1.6993 | 2.5197 | 2.4512 | 1.8039 | 0.2044 | 0.3031 | 0.2948 | 0.2170
8 293.15| 500 | 138.62 | 1.3892 | 2.1930 | 2.1253 | 1.6792 | 1.9258 | 3.0400 | 2.9462 | 2.3278 | 0.2316 | 0.3656 | 0.3544 | 0.2800
9 303.15] 100 | 156.84 | 0.8541 | 0.8614 | 0.8557 | 0.4947 | 1.3395 | 1.3510 | 1.3421 | 0.7759 | 0.1611 | 0.1625 | 0.1614 | 0.0933
10 |303.15| 200 | 150.62 | 0.9328 | 1.0816 | 1.0648 | 0.6309 | 1.4050 | 1.6292 | 1.6038 | 0.9504 | 0.1690 | 0.1960 | 0.1929 | 0.1143
11 |303.15| 300 | 146.77 | 1.0079 | 1.3125 | 1.2827 | 0.8050 | 1.4794 | 1.9264 | 1.8827 | 1.1815] 0.1779 | 0.2317 | 0.2264 | 0.1421
12 | 303.15| 400 | 143.86 | 1.0945 | 1.5680 | 1.5234 | 1.0225 | 1.5745 | 2.2557 | 2.1916 | 1.4710 0.1894 | 0.2713 | 0.2636 | 0.1769
13 1303.15| 500 | 141.44 | 1.1977 | 1.8542 | 1.7926 | 1.2863 | 1.6939 | 2.6225 | 2.5354 | 1.8193 | 0.2037 | 0.3154 | 0.3050 | 0.2188
14 |303.15| 600 | 139.30 | 1.3220 | 2.1774 | 2.0961 | 1.6014 | 1.8415 | 3.0330 | 2.9197 | 2.2306 | 0.2215 | 0.3648 | 0.3512 | 0.2683
15 |313.15| 100 | 159.15]0.8410 | 0.8325 | 0.8273 | 0.4638 | 1.3384 | 1.3250 | 1.3166 | 0.7382 | 0.1610 | 0.1594 | 0.1584 | 0.0888
16 | 313.15| 200 | 152.99 1 0.9108 | 1.0234 | 1.0076 | 0.5624 | 1.3934 | 1.5656 | 1.5415 | 0.8603 | 0.1676 | 0.1883 | 0.1854 | 0.1035
17 ]1313.15| 300 | 149.20 | 0.9706 | 1.2155 | 1.1878 | 0.6882 | 1.4481 | 1.8136 | 1.7722 | 1.0269 | 0.1742 | 0.2181 | 0.2132 | 0.1235
18 | 313.15| 400 | 146.38 | 1.0307 | 1.4181 | 1.3769 | 0.8420 | 1.5087 | 2.0758 | 2.0154 | 1.2325 | 0.1815 | 0.2497 | 0.2424 | 0.1482
19 | 313.15| 500 | 144.06 | 1.0966 | 1.6368 | 1.5802 | 1.0257 | 1.5797 | 2.3579 | 2.2764 | 1.4775 | 0.1900 | 0.2836 | 0.2738 | 0.1777
20 |313.15] 600 | 142.05]|1.1685 | 1.8726 | 1.7985 | 1.2387 | 1.6598 | 2.6600 | 2.5548 | 1.7596 | 0.1996 | 0.3199 | 0.3073 | 0.2116
21 |313.15| 800 | 138.53 | 1.3665 | 2.4375 | 2.3203 | 1.7936 | 1.8931 | 3.3766 | 3.2142 | 2.4847 | 0.2277 | 0.4061 | 0.3866 | 0.2989
22 |1323.15] 100 | 161.43]0.8308 | 0.8095 | 0.8046 | 0.4403 | 1.3412 | 1.3067 | 1.2988 | 0.7108 | 0.1613 | 0.1572 | 0.1562 | 0.0855
23 |323.15| 200 | 155.31]0.8924 | 0.9752 | 0.9604 | 0.5070 | 1.3860 | 1.5146 | 1.4917 | 0.7874 | 0.1667 | 0.1822 | 0.1794 | 0.0947
24 1323.15] 300 | 151.58|0.9414 | 1.1376 | 1.1117 | 0.5954 | 1.4270 | 1.7244 | 1.6851 | 0.9025 | 0.1716 | 0.2074 | 0.2027 | 0.1086
25 |323.15] 400 | 148.81]0.9884 | 1.3059 | 1.2675 | 0.7059 | 1.4708 | 1.9434 | 1.8862 | 1.0505 | 0.1769 | 0.2337 | 0.2269 | 0.1264
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26 |323.15| 500 | 146.57]1.0344 | 1.4810 | 1.4286 | 0.8358 | 1.5160 | 2.1707 | 2.0939 | 1.2251 | 0.1823 | 0.2611 | 0.2518 | 0.1474
27 1323.15| 600 | 144.64 | 1.0846 | 1.6685 | 1.6004 | 0.9890 | 1.5688 | 2.4134 | 2.3148 | 1.4304 | 0.1887 | 0.2903 | 0.2784 | 0.1720
28 |323.15| 800 |141.34]1.2034 | 2.0891 | 1.9832 | 1.3703 | 1.7009 | 2.9528 | 2.8032 | 1.9369 | 0.2046 | 0.3552 | 0.3372 | 0.2330
29 1323.15] 1000 | 138.45 | 1.3588 | 2.5906 | 2.4353 | 1.8726 | 1.8813 | 3.5866 | 3.3717 | 2.5927 | 0.2263 | 0.4314 | 0.4055 | 0.3118
30 ]333.15| 100 | 163.67 ] 0.8248 | 0.7928 | 0.7882 | 0.4248 | 1.3499 | 1.2976 | 1.2902 | 0.6953 | 0.1624 | 0.1561 | 0.1552 | 0.0836
31 ]333.15| 200 | 157.60] 0.8795 | 0.9377 | 0.9238 | 0.4651 | 1.3860 | 1.477/8 | 1.4559 | 0.7330 | 0.1667 | 0.1777 | 0.1751 | 0.0882
32 |333.15| 300 |153.91]0.9188 | 1.0749 | 1.0505 | 0.5218 | 1.4141 | 1.6543 | 1.6168 | 0.8032 | 0.1701 | 0.1990 | 0.1945 | 0.0966
33 ]333.15| 400 | 151.19]0.9575|1.2177 | 1.1817 | 0.5997 | 1.4476 | 1.8411 | 1.7867 | 0.9067 | 0.1741 | 0.2214 | 0.2149 | 0.1091
34 |333.15| 500 | 149.00]0.9926 | 1.3631 | 1.3142 | 0.6916 | 1.4789 | 2.0310 | 1.9582 | 1.0305 | 0.1779 | 0.2443 | 0.2355 | 0.1239
35 ]333.15| 600 | 147.13]1.0295 | 1.5164 | 1.4532 | 0.8011 | 1.5147 | 2.2311 | 2.1381 | 1.1787 | 0.1822 | 0.2684 | 0.2572 | 0.1418
36 | 333.15| 800 |143.98]1.1111 | 1.8506 | 1.7539 | 1.0732 | 1.5997 | 2.6645 | 2.5252 | 1.5452 | 0.1924 | 0.3205 | 0.3037 | 0.1859
37 ]333.15| 1000 | 141.29 | 1.2016 | 2.2242 | 2.0851 | 1.4173 | 1.6977 | 3.1426 | 2.9461 | 2.0024 | 0.2042 | 0.3780 | 0.3543 | 0.2409
38 ]333.15| 1200 | 138.83 | 1.3154 | 2.6595 | 2.4653 | 1.8577 | 1.8262 | 3.6923 | 3.4227 | 2.5791 ] 0.2197 | 0.4441 | 0.4117 | 0.3102
39 |333.15 1400 | 136.45] 1.4706 | 3.1876 | 2.9185 | 2.4320 | 2.0068 | 4.3496 | 3.9825 | 3.3185 | 0.2414 | 0.5232 | 0.4790 | 0.3991
40 ]1343.15] 100 | 165.890.8197 | 0.7790 | 0.7748 | 0.4135 | 1.3599 | 1.2923 | 1.2853 | 0.6860 | 0.1636 | 0.1554 | 0.1546 | 0.0825
41 |343.15] 200 | 159.86 | 0.8652 | 0.9030 | 0.8899 | 0.4285 | 1.3831 | 1.4435 | 1.4225 | 0.6849 ]| 0.1664 | 0.1736 | 0.1711 | 0.0824
42 1343.15] 300 | 156.200.9048 | 1.0276 | 1.0046 | 0.4675] 1.4133 | 1.6051 | 1.5691 | 0.7302 | 0.1700 | 0.1931 | 0.1887 | 0.0878
43 |343.15] 400 | 153.52 ] 0.9365 | 1.1494 | 1.1155 | 0.5184 | 1.4376 | 1.7646 | 1.7125 | 0.7958 | 0.1729 | 0.2122 | 0.2060 | 0.0957
44 1343.15] 500 | 151.36 ] 0.9659 | 1.2738 | 1.2280 | 0.5826 | 1.4621 | 1.9281 | 1.8587 | 0.8819 | 0.1759 | 0.2319 | 0.2236 | 0.1061
45 1343.15] 600 | 149.5410.9943 | 1.4019 | 1.3430 | 0.6594 | 1.4869 | 2.0964 | 2.0083 | 0.9861 | 0.1788 | 0.2522 | 0.2416 | 0.1186
46 | 343.15] 800 | 146.50 ] 1.0508 | 1.6728 | 1.5835 | 0.8500 | 1.5395 | 2.4506 | 2.3198 | 1.2452 ] 0.1852 | 0.2948 | 0.2790 | 0.1498
47 1343.15]1000 | 143.95]1.1124 | 1.9707 | 1.8443 | 1.0949 | 1.6012 | 2.8367 | 2.6547 | 1.5761 ] 0.1926 | 0.3412 | 0.3193 | 0.1896
48 |343.15]1200 | 141.67 ] 1.1789 | 2.2996 | 2.1267 | 1.3981 | 1.6701 | 3.2577 | 3.0129 | 1.9807 | 0.2009 | 0.3918 | 0.3624 | 0.2382
49 1343.15] 1400 | 139.53 | 1.2607 | 2.6763 | 2.4437 | 1.7793 | 1.7591 | 3.7343 | 3.4097 | 2.4827 | 0.2116 | 0.4492 | 0.4101 | 0.2986
50 ]343.15|1600 | 137.46]1.3612 | 3.1140 | 2.8012 | 2.2575 | 1.8710 | 4.2805 | 3.8505 | 3.1032 | 0.2250 | 0.5149 | 0.4631 | 0.3732
51 |353.15| 100 | 168.09 | 0.8166 | 0.7686 | 0.7646 | 0.4070 | 1.3726 | 1.2919 | 1.2853 | 0.6841 | 0.1651 | 0.1554 | 0.1546 | 0.0823
52 ]353.15| 200 | 162.08 | 0.8593 | 0.8800 | 0.8675 | 0.4057 | 1.3927 | 1.4262 | 1.4060 | 0.6576 | 0.1675 | 0.1715 | 0.1691 | 0.0791
53 | 353.15| 300 | 158.46 | 0.8885 | 0.9834 | 0.9616 | 0.4195 | 1.4079 | 1.5583 | 1.5238 | 0.6647 | 0.1693 | 0.1874 | 0.1833 | 0.0799
54 ]353.15| 400 | 155.81]0.9148 | 1.0883 | 1.0562 | 0.4487 | 1.4253 | 1.6956 | 1.6457 | 0.6990 | 0.1714 | 0.2039 | 0.1979 | 0.0841
55 |353.15| 500 | 153.69]0.9399 | 1.1958 | 1.1526 | 0.4907 | 1.4445 | 1.8378 | 1.7714 | 0.7541 ] 0.1737 | 0.2210 | 0.2131 | 0.0907
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56 ]353.15| 600 | 151.90 ] 0.9651 | 1.3072 | 1.2519 | 0.5447 | 1.4660 | 1.9856 | 1.9016 | 0.8274 | 0.1763 | 0.2388 | 0.2287 | 0.0995
57 |353.15| 800 |148.94]1.0107 | 1.5367 | 1.4537 | 0.6795 | 1.5053 | 2.2887 | 2.1651 | 1.0120 | 0.1811 | 0.2753 | 0.2604 | 0.1217
58 ]353.15| 1000 | 146.48 ] 1.0548 | 1.7811 | 1.6650 | 0.8527 | 1.5451 | 2.6089 | 2.4389 | 1.2490 | 0.1858 | 0.3138 | 0.2933 | 0.1502
59 |353.15] 1200 | 144.32 | 1.0995 | 2.0447 | 1.8885 | 1.0675 | 1.5869 | 2.9510 | 2.7255 | 1.5406 | 0.1909 | 0.3549 | 0.3278 | 0.1853
60 |353.15| 1400 | 142.34] 1.1496 | 2.3358 | 2.1298 | 1.3328 | 1.6363 | 3.3247 | 3.0315 | 1.8971 | 0.1968 | 0.3999 | 0.3646 | 0.2282
61 |]353.15] 1600 | 140.47 ] 1.2001 | 2.6541 | 2.3849 | 1.6513 | 1.6857 | 3.7282 | 3.3500 | 2.3196 | 0.2028 | 0.4484 | 0.4029 | 0.2790
62 |353.15| 2000 | 136.80 | 1.3419 | 3.4457 | 2.9770 | 2.5429 | 1.8356 | 4.7137 | 4.0725 | 3.4786 | 0.2208 | 0.5670 | 0.4898 | 0.4184
63 |363.15| 100 | 170.26 ] 0.8122 | 0.7582 | 0.7545 | 0.4016 | 1.3829 | 1.2909 | 1.2845 | 0.6837 | 0.1663 | 0.1553 | 0.1545 | 0.0822
64 |363.15| 200 | 164.28 | 0.8503 | 0.8567 | 0.8448 | 0.3847 | 1.3969 | 1.4073 | 1.3878 | 0.6320 | 0.1680 | 0.1693 | 0.1669 | 0.0760
65 |363.15| 300 | 160.68 ] 0.8798 | 0.9514 | 0.9306 | 0.3865 | 1.4136 | 1.5286 | 1.4953 | 0.6209 | 0.1700 | 0.1839 | 0.1799 | 0.0747
66 |363.15| 400 | 158.05] 0.9029 | 1.0434 | 1.0130 | 0.3991 | 1.4271 | 1.6491 | 1.6011 | 0.6307 | 0.1717 | 0.1984 | 0.1926 | 0.0759
67 ]363.15| 500 | 155.97]0.9214 | 1.1339 | 1.0931 | 0.4198 | 1.4371 | 1.7685 | 1.7048 | 0.6547 | 0.1729 | 0.2127 | 0.2050 | 0.0788
68 |363.15| 600 | 154.21]0.9408 | 1.2283 | 1.1762 | 0.4520 | 1.4508 | 1.8942 | 1.8138 | 0.6971 | 0.1745 | 0.2278 | 0.2182 | 0.0838
69 |363.15| 800 | 151.32 | 0.9778 | 1.4245 | 1.3468 | 0.5421 | 1.4795 | 2.1555 | 2.0380 | 0.8203 | 0.1780 | 0.2593 | 0.2451 | 0.0987
70 ]363.15] 1000 ] 148.93]1.0138 | 1.6323 | 1.5248 | 0.6645 | 1.5099 | 2.4311 | 2.2709 | 0.9897 | 0.1816 | 0.2924 | 0.2731 | 0.1190
71 1363.15] 1200 | 146.86 | 1.0435 | 1.8476 | 1.7046 | 0.8132 | 1.5325 | 2.7134 | 2.5034 | 1.1943 ] 0.1843 | 0.3264 | 0.3011 | 0.1436
72 1363.15] 1400 ] 144.99 ] 1.0778 | 2.0833 | 1.8977 | 1.0007 | 1.5626 | 3.0205 | 2.7514 | 1.4510 | 0.1880 | 0.3633 | 0.3309 | 0.1745
73 1363.15] 1600 | 143.24 | 1.1105 | 2.3357 | 2.0980 | 1.2246 | 1.5907 | 3.3458 | 3.0053 | 1.7542 ] 0.1913 | 0.4024 | 0.3615 | 0.2110
74 1363.15] 2000 | 139.96 | 1.1810 | 2.9167 | 2.5296 | 1.8177 | 1.6529 | 4.0821 | 3.5403 | 2.5439 | 0.1988 | 0.4910 | 0.4258 | 0.3060
75 |1373.15] 100 ] 172.41]0.8111 | 0.7521 | 0.7486 | 0.4015 ] 1.3984 | 1.2966 | 1.2906 | 0.6922 | 0.1682 | 0.1560 | 0.1552 | 0.0833
76 |373.15| 200 | 166.44 ] 0.8474 | 0.8417 | 0.8304 | 0.3739 | 1.4104 | 1.4009 | 1.3821 | 0.6223 ] 0.1696 | 0.1685 | 0.1662 | 0.0748
77 |373.15]| 300 | 162.87]0.8715 | 0.9234 | 0.9036 | 0.3602 | 1.4194 | 1.5039 | 1.4717 | 0.5866 | 0.1707 | 0.1809 | 0.1770 | 0.0706
78 |373.15| 400 | 160.27 ] 0.8898 | 1.0024 | 0.9734 | 0.3568 | 1.4261 | 1.6066 | 1.5601 | 0.5719 ] 0.1715 | 0.1932 | 0.1877 | 0.0688
79 |373.15] 500 ]158.21]0.9083 | 1.0842 | 1.0453 | 0.3654 | 1.4369 | 1.7152 | 1.6537 | 0.5781 | 0.1728 | 0.2063 | 0.1989 | 0.0695
80 ]373.15| 600 | 156.47]0.9240 | 1.1657 | 1.1163 | 0.3810 | 1.4459 | 1.8241 | 1.7467 | 0.5962 | 0.1739 | 0.2194 | 0.2101 | 0.0717
81 |373.15| 800 | 153.63]0.9560 | 1.3366 | 1.2635 | 0.4368 | 1.4687 | 2.0535 | 1.9412 | 0.6711 | 0.1767 | 0.2470 | 0.2335 | 0.0807
82 ]373.15|1000 | 151.32 ] 0.9819 | 1.5113 | 1.4110 | 0.5150 | 1.4857 | 2.2869 | 2.1350 | 0.7793 ] 0.1/87 | 0.2751 | 0.2568 | 0.0937
83 | 373.15| 1200 | 149.31 | 1.0060 | 1.6948 | 1.5627 | 0.6182 | 1.5020 | 2.5306 | 2.3333 | 0.9231 | 0.1807 | 0.3044 | 0.2806 | 0.1110
84 |373.15| 1400 | 147.5211.0314 | 1.8914 | 1.7220 | 0.7498 | 1.5216 | 2.7902 | 2.5402 | 1.1061 | 0.1830 | 0.3356 | 0.3055 | 0.1330
85 | 373.15] 1600 | 145.87 ]| 1.0538 | 2.0980 | 1.8843 | 0.9069 | 1.5371 | 3.0603 | 2.7485 | 1.3228 | 0.1849 | 0.3681 | 0.3306 | 0.1591
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86

373.15

2000

142.83

1.0908

2.5517

2.2187

1.3122

1.5580

3.6445

3.1690

1.8742

0.1874

0.4384

0.3812

0.2254

87

383.15

100

174.54

0.8062

0.7430

0.7396

0.3994

1.4071

1.2968

1.2910

0.6972

0.1692

0.1560

0.1553

0.0839

88

383.15

200

168.60

0.8393

0.8233

0.8125

0.3613

1.4150

1.3881

1.3699

0.6092

0.1702

0.1670

0.1648

0.0733

89

383.15

300

165.04

0.8648

0.8999

0.8810

0.3407

1.4272

1.4852

1.4540

0.5623

0.1717

0.1786

0.1749

0.0676

90

383.15

400

162.46

0.8810

0.9699

0.9422

0.3261

1.4312

1.5757

1.5307

0.5298

0.1721

0.1895

0.1841

0.0637

91

383.15

500

160.41

0.8978

1.0427

1.0056

0.3232

1.4401

1.6725

1.6131

0.5184

0.1732

0.2012

0.1940

0.0624

92

383.15

600

158.70

0.9124

1.1154

1.0683

0.3270

1.4480

1.7701

1.6954

0.5189

0.1742

0.2129

0.2039

0.0624

93

383.15

800

155.91

0.9353

1.2603

1.1912

0.3499

1.4582

1.9650

1.8573

0.5455

0.1754

0.2363

0.2234

0.0656

94

383.15

1000

153.65

0.9547

1.4098

1.3156

0.3943

1.4669

2.1662

2.0213

0.6058

0.1764

0.2605

0.2431

0.0729

95

383.15

1200

151.70

0.9756

1.5691

1.4460

0.4626

1.4800

2.3803

2.1935

0.7018

0.1780

0.2863

0.2638

0.0844

96

383.15

1400

149.97

0.9931

1.7338

1.5775

0.5495

1.4893

2.6002

2.3657

0.8241

0.1791

0.3127

0.2845

0.0991

97

383.15

1600

148.39

1.0079

1.9057

1.7108

0.6562

1.4956

2.8279

2.5386

0.9737

0.1799

0.3401

0.3053

0.1171

98

383.15

2000

145.52

1.0373

2.2837

1.9897

0.9428

1.5094

3.3231

2.8953

1.3720

0.1816

0.3997

0.3482

0.1650

99

393.15

100

176.65

0.8055

0.7388

0.7357

0.4032

1.4229

1.3051

1.2995

0.7122

0.1711

0.1570

0.1563

0.0857

100

393.15

200

170.72

0.8347

0.8101

0.7997

0.3553

1.4249

1.3829

1.3652

0.6065

0.1714

0.1663

0.1642

0.0730

101

393.15

300

167.18

0.8564

0.8773

0.8592

0.3242

1.4318

1.4668

1.4364

0.5421

0.1722

0.1764

0.1728

0.0652

102

393.15

400

164.62

0.8734

0.9421

0.9156

0.3029

1.4377

1.5509

1.5072

0.4987

0.1729

0.1865

0.1813

0.0600

103

393.15

500

162.59

0.8871

1.0057

0.9702

0.2889

1.4424

1.6351

1.5775

0.4697

0.1735

0.1967

0.1897

0.0565

104

393.15

600

160.90

0.8992

1.0692

1.0243

0.2813

1.4468

1.7203

1.6481

0.4527

0.1740

0.2069

0.1982

0.0544

105

393.15

800

158.15

0.9182

1.1962

1.1306

0.2810

1.4522

1.8918

1.7880

0.4443

0.1747

0.2275

0.2151

0.0534

106

393.15

1000

155.93

0.9359

1.3283

1.2393

0.3013

1.4593

2.0712

1.9324

0.4698

0.1755

0.2491

0.2324

0.0565

107

393.15

1200

154.02

0.9531

1.4666

1.3512

0.3406

1.4680

2.2590

2.0811

0.5246

0.1766

0.2717

0.2503

0.0631

108

393.15

1400

152.35

0.9654

1.6070

1.4616

0.3934

1.4707

2.4482

2.2267

0.5993

0.1769

0.2945

0.2678

0.0721

109

393.15

1600

150.82

0.9785

1.7558

1.5761

0.4651

1.4758

2.6481

2.3771

0.7015

0.1775

0.3185

0.2859

0.0844

110

393.15

2000

148.09

0.9958

2.0700

1.8055

0.6567

1.4746

3.0654

2.6736

0.9725

0.1774

0.3687

0.3216

0.1170

111

403.15

100

178.74

0.8020

0.7324

0.7294

0.4055

1.4334

1.3091

1.3038

0.7248

0.1724

0.1575

0.1568

0.0872

112

403.15

200

172.83

0.8301

0.7981

0.7882

0.3520

1.4347

1.3794

1.3622

0.6083

0.1726

0.1659

0.1638

0.0732

113

403.15

300

169.30

0.8513

0.8600

0.8425

0.3149

1.4412

1.4560

1.4263

0.5331

0.1733

0.1751

0.1716

0.0641

114

403.15

400

166.76

0.8639

0.9154

0.8898

0.2833

1.4406

1.5264

1.4839

0.4724

0.1733

0.1836

0.1785

0.0568

115

403.15

500

164.74

0.8776

0.9735

0.9395

0.2626

1.4459

1.6039

1.5478

0.4326

0.1739

0.1929

0.1862

0.0520
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116

403.15

600

163.07

0.8859

1.0278

0.9847

0.2441

1.4447

1.6760

1.6058

0.3981

0.1738

0.2016

0.1931

0.0479

117

403.15

800

160.35

0.9067

1.1446

1.0820

0.2296

1.4540

1.8354

1.7350

0.3682

0.1749

0.2208

0.2087

0.0443

118

403.15

1000

158.17

0.9195

1.2587

1.1742

0.2270

1.4543

1.9908

1.8572

0.3590

0.1749

0.2395

0.2234

0.0432

119

403.15

1200

156.30

0.9334

1.3795

1.2705

0.2426

1.4589

2.1561

1.9859

0.3792

0.1755

0.2593

0.2389

0.0456

120

403.15

1400

154.67

0.9446

1.5031

1.3668

0.2712

1.4610

2.3247

2.1139

0.4194

0.1757

0.2796

0.2543

0.0504

121

403.15

1600

153.19

0.9504

1.6272

1.4601

0.3095

1.4559

2.4927

2.2368

0.4741

0.1751

0.2998

0.2690

0.0570

122

403.15

2000

150.56

0.9667

1.8999

1.6585

0.4364

1.4554

2.8605

2.4970

0.6570

0.1751

0.3441

0.3003

0.0790

123

403.15

4000

139.66

0.8351

3.7128

2.2454

2.1544

1.1663

5.1855

3.1361

3.0090

0.1403

0.6237

0.3772

0.3619

124

413.15

100

180.81

0.7997

0.7278

0.7249

0.4103

1.4460

1.3159

1.3108

0.7419

0.1739

0.1583

0.1577

0.0892

125

413.15

200

174.92

0.8262

0.7879

0.7783

0.3516

1.4452

1.3782

1.3614

0.6149

0.1738

0.1658

0.1637

0.0740

126

413.15

300

171.40

0.8459

0.8441

0.8273

0.3088

1.4499

1.4469

1.4179

0.5293

0.1744

0.1740

0.1705

0.0637

127

413.15

400

168.87

0.8574

0.8940

0.8694

0.2712

1.4479

1.5097

1.4682

0.4579

0.1741

0.1816

0.1766

0.0551

128

413.15

500

166.87

0.8702

0.9467

0.9139

0.2442

1.4521

1.5797

1.5251

0.4075

0.1747

0.1900

0.1834

0.0490

129

413.15

600

165.21

0.8779

0.9955

0.9541

0.2193

1.4504

1.6446

1.5763

0.3624

0.1744

0.1978

0.1896

0.0436

130

413.15

800

162.53

0.8941

1.0975

1.0376

0.1874

1.4531

1.7837

1.6863

0.3045

0.1748

0.2145

0.2028

0.0366

131

413.15

1000

160.37

0.9076

1.2013

1.1208

0.1708

1.4555

1.9265

1.7974

0.2739

0.1751

0.2317

0.2162

0.0329

132

413.15

1200

158.54

0.9153

1.3039

1.2006

0.1637

1.4512

2.0672

1.9035

0.2596

0.1745

0.2486

0.2289

0.0312

133

413.15

1400

156.94

0.9261

1.4140

1.2855

0.1733

1.4533

2.2191

2.0174

0.2719

0.1748

0.2669

0.2427

0.0327

134

413.15

1600

155.50

0.9333

1.5254

1.3689

0.1922

1.4512

2.3720

2.1285

0.2989

0.1746

0.2853

0.2560

0.0359

135

413.15

2000

152.95

0.9417

1.7577

1.5349

0.2616

1.4404

2.6884

2.34717

0.4001

0.1732

0.3234

0.2824

0.0481

136

413.15

4000

142.89

0.8356

3.2371

2.1869

1.3862

1.1940

4.6256

3.1249

1.9808

0.1436

0.5564

0.3759

0.2382

137

423.15

400

170.97

0.8505

0.8743

0.8505

0.2627

1.4541

1.4948

1.4542

0.4492

0.1749

0.1798

0.1749

0.0540

138

423.15

500

168.98

0.8616

0.9213

0.8897

0.2298

1.4560

1.5568

1.5034

0.3883

0.1751

0.1872

0.1808

0.0467

139

423.15

600

167.33

0.8678

0.9645

0.9246

0.1988

1.4522

1.6139

1.5472

0.3327

0.1747

0.1941

0.1861

0.0400

140

423.15

800

164.67

0.8817

1.0554

0.9978

0.1540

1.4519

1.7379

1.6431

0.2536

0.1746

0.2090

0.1976

0.0305

141

423.15

1000

162.54

0.8938

1.1484

1.0714

0.1242

1.4528

1.8666

1.7414

0.2018

0.1747

0.2245

0.2095

0.0243

142

423.15

1200

160.74

0.9013

1.2405

1.1421

0.1035

1.4487

1.9940

1.8359

0.1663

0.1742

0.2398

0.2208

0.0200

143

423.15

1400

159.17

0.9087

1.3363

1.2145

0.0948

1.4463

2.1270

1.9332

0.1508

0.1740

0.2558

0.2325

0.0181

144

423.15

1600

157.76

0.9139

1.4340

1.2864

0.0951

1.4419

2.2623

2.0294

0.1500

0.1734

0.2721

0.2441

0.0180

145

423.15

2000

155.29

0.9190

1.6362

1.4287

0.1219

1.4271

2.5409

2.2187

0.1893

0.1717

0.3056

0.2669

0.0228
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146

423.15

4000

145.83

0.8347

2.8840

2.0440

0.8463

1.2172

4.2056

2.9807

1.2341

0.1464

0.5058

0.3585

0.1484

147

433.15

400

173.04

0.8439

0.8566

0.8336

0.2580

1.4603

1.4822

1.4424

0.4464

0.1756

0.1783

0.1735

0.0537

148

433.15

500

171.07

0.8527

0.8978

0.8672

0.2194

1.4586

1.5357

1.4834

0.3753

0.1754

0.1847

0.1784

0.0451

149

433.15

600

169.43

0.8606

0.9391

0.9006

0.1865

1.4582

1.5911

1.5259

0.3159

0.1754

0.1914

0.1835

0.0380

150

433.15

800

166.79

0.8747

1.0226

0.9672

0.1335

1.4588

1.7055

1.6131

0.2226

0.1755

0.2051

0.1940

0.0268

151

433.15

1000

164.68

0.8836

1.1044

1.0304

0.0909

1.4552

1.8186

1.6969

0.1498

0.1750

0.2187

0.2041

0.0180

152

433.15

1200

162.91

0.8888

1.1855

1.0914

0.0572

1.4480

1.9313

1.7780

0.0931

0.1742

0.2323

0.2139

0.0112

153

433.15

1400

161.36

0.8948

1.2707

1.1547

0.0351

1.4439

2.0504

1.8632

0.0566

0.1737

0.2466

0.2241

0.0068

154

433.15

1600

159.98

0.8998

1.3580

1.2180

0.0217

1.4394

2.1725

1.9487

0.0346

0.1731

0.2613

0.2344

0.0042

155

433.15

2000

157.57

0.9035

1.5367

1.3421

0.0160

1.4236

24214

2.1148

0.0253

0.1712

0.2912

0.2544

0.0030

156

433.15

4000

148.57

0.8305

2.6053

1.8957

0.4473

1.2339

3.8707

2.8164

0.6645

0.1484

0.4656

0.3388

0.0799

2

165.93

236.83

220.69

112.80

258.37

361.98

338.17

171.54

31.08

43.54

40.67

20.63

Average (Overall)

1.0637

1.5181

1.4147

0.7231

1.6562

2.3204

2.1678

1.0996

0.1992

0.2791

0.2607

0.1323

Table C-18 Refrigerant (134a) [76]

Pt.

(K)

(kPa)

S(exp)
(J/mol.K)

AD%

AD (J/mol.K)

AD/R

L&K

P&R

Soave

This
work

L&K

P&R

Soave

This
work

L&K

P&R

Soave

This
work

263.15

100

183.43

2.5779

2.7423

2.7328

1.4439

4.7288

5.0302

5.0129

2.6487

0.5688

0.6050

0.6030

0.3186

273.15

100

186.52

2.5415

2.6727

2.6640

1.3955

4.7406

4.9853

4.9690

2.6030

0.5702

0.5996

0.5977

0.3131

283.15

100

189.56

2.5106

2.6152

2.6071

1.3626

4.7590

4.9572

4.9418

2.5829

0.5724

0.5962

0.5944

0.3107

293.15

100

192.52

2.4873

2.5703

2.5628

1.3458

4.7886

4.9485

4.9339

2.5910

0.5760

0.5952

0.5934

0.3116

303.15

100

195.44

2.4679

2.5333

2.5262

1.3400

4.8233

4.9512

4.9373

2.6189

0.5801

0.5955

0.5939

0.3150

313.15

100

198.31

2.4538

2.5048

2.4981

1.3457

4.8661

4.9673

4.9540

2.6686

0.5853

0.5975

0.5959

0.3210

323.15

100

201.13

2.4462

2.4853

2.4789

1.3630

4.9199

4.9985

4.9857

2.7414

0.5918

0.6012

0.5997

0.3297

333.15

100

203.91

2.4356

2.4647

2.4587

1.3820

4.9664

5.0258

5.0135

2.8180

0.5974

0.6045

0.6030

0.3389

343.15

100

206.67

2.4230

2.4439

2.4381

1.4029

5.0076

5.0507

5.0388

2.8993

0.6023

0.6075

0.6061

0.3487

P OO INO |0~ WIN|F

353.15

100

209.38

2.4145

2.4284

2.4229

1.4310

5.0555

5.0846

5.0730

2.9963

0.6081

0.6116

0.6102

0.3604
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11 |363.15| 100 | 212.06 | 2.4056 | 2.4136 | 2.4083 | 1.4614 | 5.1013 | 5.1183 | 5.1070 | 3.0990 | 0.6136 | 0.6156 | 0.6143 | 0.3727
12 | 373.15] 100 | 214.72 ] 2.3968 | 2.3998 | 2.3947 | 1.4940 | 5.1463 | 5.1528 | 5.1419 | 3.2079 | 0.6190 | 0.6198 | 0.6185 | 0.3858
13 |383.15| 100 | 217.34]2.3887 | 2.3875 | 2.3826 | 1.5289 | 5.1917 | 5.1890 | 5.1783 | 3.3229 | 0.6244 | 0.6241 | 0.6228 | 0.3997
14 1393.15] 100 | 219.93]2.3818 | 2.3770 | 2.3722 | 1.5661 | 5.2384 | 5.2278 | 5.2172 | 3.4443 ] 0.6301 | 0.6288 | 0.6275 | 0.4143
15 |403.15| 100 | 222.50 | 2.3717 | 2.3638 | 2.3591 | 1.6007 | 5.2771 | 5.2595 | 5.2491 | 3.5615 | 0.6347 | 0.6326 | 0.6314 | 0.4284
16 | 273.15| 200 | 180.06 | 2.6888 | 3.0245 | 3.0037 | 1.6673 | 4.8414 | 5.4457 | 5.4083 | 3.0021 | 0.5823 | 0.6550 | 0.6505 | 0.3611
17 1283.15]| 200 | 183.21 | 2.6280 | 2.9037 | 2.8844 | 1.5597 | 4.8147 | 5.3198 | 5.2846 | 2.8576 | 0.5791 | 0.6399 | 0.6356 | 0.3437
18 |293.15| 200 | 186.27 | 2.5858 | 2.8134 | 2.7955 | 1.4871 | 4.8166 | 5.2406 | 5.2072 | 2.7701 | 0.5793 | 0.6303 | 0.6263 | 0.3332
19 1303.15]| 200 | 189.26 | 2.5539 | 2.7425 | 2.7257 | 1.4381 | 4.8335 | 5.1905 | 5.1587 | 2.7217 ] 0.5814 | 0.6243 | 0.6205 | 0.3274
20 ]313.15| 200 ] 192.19] 2.5290 | 2.6857 | 2.6699 | 1.4071 | 4.8604 | 5.1616 | 5.1312 | 2.7043 ] 0.5846 | 0.6208 | 0.6172 | 0.3253
21 1323.15]| 200 | 195.05] 2.5130 | 2.6434 | 2.6284 | 1.3943 | 4.9016 | 5.1561 | 5.1269 | 2.7196 | 0.5896 | 0.6202 | 0.6167 | 0.3271
22 ]333.15| 200 | 197.88 ] 2.4966 | 2.6052 | 2.5910 | 1.3890 | 4.9404 | 5.1553 | 5.1272 | 2.7485 ] 0.5942 | 0.6201 | 0.6167 | 0.3306
23 |343.15| 200 | 200.66 | 2.4867 | 2.5770 | 2.5635 | 1.3967 | 4.9897 | 5.1710 | 5.1439 | 2.8026 | 0.6002 | 0.6220 | 0.6187 | 0.3371
24 1353.15| 200 | 203.40 | 2.4738 | 2.5488 | 2.5359 | 1.4072 | 5.0318 | 5.1843 | 5.1580 | 2.8622 ] 0.6052 | 0.6236 | 0.6204 | 0.3443
25 1363.15| 200 | 206.10 ] 2.4642 | 2.5262 | 2.5138 | 1.4256 | 5.0788 | 5.2066 | 5.1810 | 2.9383 | 0.6109 | 0.6262 | 0.6232 | 0.3534
26 |373.15| 200 | 208.77 | 2.4585 | 2.5095 | 2.4975 | 1.4521 | 5.1325 | 5.2390 | 5.2140 | 3.0314 ] 0.6173 | 0.6301 | 0.6271 | 0.3646
27 |383.15| 200 | 211.41]2.4475|2.4890 | 2.4775 | 1.4765| 5.1742 | 5.2620 | 5.2376 | 3.1214 ] 0.6223 | 0.6329 | 0.6300 | 0.3754
28 ]393.15| 200 | 214.02 | 2.4368 | 2.4702 | 2.4591 | 1.5040 | 5.2152 | 5.2868 | 5.2630 | 3.2188 | 0.6273 | 0.6359 | 0.6330 | 0.3872
29 1403.15| 200 | 216.60 | 2.4270 | 2.4535 | 2.4427 | 1.5344 | 5.2569 | 5.3143 | 5.2909 | 3.3236 ] 0.6323 | 0.6392 | 0.6364 | 0.3998
30 |413.15| 200 | 219.15]2.4185 | 2.4389 | 2.4284 | 1.5677 | 5.3002 | 5.3450 | 5.3220 | 3.4357 | 0.6375 | 0.6429 | 0.6401 | 0.4132
31 |423.15| 200 | 221.68 | 2.4069 | 2.4221 | 2.4119 | 1.5990 | 5.3358 | 5.3695 | 5.3469 | 3.5448 | 0.6418 | 0.6458 | 0.6431 | 0.4264
32 |283.15| 400 |176.12 ] 2.8271 | 3.4990 | 3.4511 | 1.9327 | 49790 | 6.1624 | 6.0780 | 3.4037 | 0.5989 | 0.7412 | 0.7311 | 0.4094
33 | 293.15| 400 [179.41]2.7324 | 3.2889 | 3.2451 | 1.7235 | 4.9023 | 5.9007 | 5.8221 | 3.0921 ] 0.5896 | 0.7097 | 0.7003 | 0.3719
34 ]303.15| 400 | 182.59 | 2.6630 | 3.1280 | 3.0875 | 1.5711 | 4.8623 | 5.7113 | 5.6374 | 2.8686 | 0.5848 | 0.6869 | 0.6781 | 0.3450
35 ] 313.15| 400 | 185.65 | 2.6186 | 3.0099 | 2.9723 | 1.4682 | 4.8613 | 5.5878 | 5.5180 | 2.7257 | 0.5847 | 0.6721 | 0.6637 | 0.3278
36 | 323.15| 400 | 188.63 | 2.5860 | 2.9174 | 2.8822 | 1.3969 | 4.8778 | 5.5030 | 5.4365 | 2.6349 | 0.5867 | 0.6619 | 0.6539 | 0.3169
37 ]333.15| 400 | 191.53 ] 2.5629 | 2.8451 | 2.8119 | 1.3512 | 4.9088 | 5.4493 | 5.3857 | 2.5880 | 0.5904 | 0.6554 | 0.64/8 | 0.3113
38 | 343.15| 400 [194.38 | 2.5463 | 2.7877 | 2.7563 | 1.3254 | 4.9496 | 5.4188 | 5.3578 | 2.5763 | 0.5953 | 0.6518 | 0.6444 | 0.3099
39 ]353.15| 400 | 197.18 ] 2.5331 | 2.7403 | 2.7105 | 1.3139 | 4.9947 | 5.4032 | 5.3444 | 2.5907 | 0.6008 | 0.6499 | 0.6428 | 0.3116
40 ]363.15] 400 ] 199.93] 2.5196 | 2.6980 | 2.6695 | 1.3115| 5.0374 | 5.3941 | 5.3373 | 2.6220 | 0.6059 | 0.6488 | 0.6420 | 0.3154
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41 |1373.15] 400 | 202.64 | 2.5124 | 2.6665 | 2.6392 | 1.3232 | 5.0910 | 5.4032 | 5.3480 | 2.6812 | 0.6123 | 0.6499 | 0.6433 | 0.3225
42 |383.15] 400 | 205.31 | 2.5024 | 2.6357 | 2.6095 | 1.3387 | 5.1376 | 5.4113 | 5.3575 | 2.7484 ] 0.6179 | 0.6509 | 0.6444 | 0.3306
43 1393.15] 400 | 207.95]2.4907 | 2.6061 | 2.5809 | 1.3580 | 5.1794 | 5.4195 | 5.3671 | 2.8240 | 0.6230 | 0.6519 | 0.6455 | 0.3397
44 1403.15] 400 | 210.55] 2.4832 | 2.5832 | 2.5589 | 1.3860 | 5.2284 | 5.4391 | 5.3878 | 2.9183 | 0.6289 | 0.6542 | 0.6480 | 0.3510
45 1413.15] 400 | 213.13|2.4706 | 2.5573 | 2.5337 | 1.4127 | 5.2656 | 5.4506 | 5.4003 | 3.0110 | 0.6333 | 0.6556 | 0.6495 | 0.3622
46 1423.15] 400 | 215.69 | 2.4586 | 2.5338 | 2.5108 | 1.4429 | 5.3028 | 5.4650 | 5.4155 | 3.1122 | 0.6378 | 0.6573 | 0.6514 | 0.3743
47 1303.15] 600 |178.16 | 2.7712 | 3.5558 | 3.4841 | 1.7954 | 4.9370 | 6.3349 | 6.2071 | 3.1987 | 0.5938 | 0.7620 | 0.7466 | 0.3847
48 1313.15] 600 | 181.40 ) 2.6919 | 3.3494 | 3.2838 | 1.5905 | 4.8831 | 6.07/59 | 5.9570 | 2.8852 | 0.5873 | 0.7308 | 0.7165 | 0.3470
49 1323.15] 600 | 184.51 | 2.6408 | 3.1970 | 3.1364 | 1.4490 | 4.8727 | 5.8989 | 5.7872 | 2.6736 | 0.5861 | 0.7095 | 0.6961 | 0.3216
50 ]333.15| 600 | 187.52 ] 2.6069 | 3.0809 | 3.0246 | 1.3521 | 4.8887 | 5.7775 | 5.6719 | 2.5356 | 0.5880 | 0.6949 | 0.6822 | 0.3050
51 |343.15| 600 [ 190.45 ] 2.5836 | 2.9902 | 2.9374 | 1.2878 | 4.9205 | 5.6949 | 5.5944 | 2.4526 | 0.5918 | 0.6850 | 0.6729 | 0.2950
52 ]353.15| 600 | 193.32 ] 2.5633 | 2.9140 | 2.8643 | 1.2445 | 4.9553 | 5.6334 | 5.5373 | 2.4058 | 0.5960 | 0.6776 | 0.6660 | 0.2894
53 ]363.15| 600 | 196.13 | 2.5490 | 2.8531 | 2.8060 | 1.2219 | 4.9992 | 5.5956 | 5.5033 | 2.3964 | 0.6013 | 0.6730 | 0.6619 | 0.2882
54 |373.15| 600 |198.88 | 2.5375 | 2.8023 | 2.7575 | 1.2143 | 5.0467 | 5.5732 | 5.4841 | 2.4151 | 0.6070 | 0.6703 | 0.6596 | 0.2905
55 ]383.15| 600 | 201.59 | 2.5255 | 2.7569 | 2.7141 | 1.2165 | 5.0914 | 5.5578 | 5.4715 | 2.4524 ]0.6124 | 0.6685 | 0.6581 | 0.2950
56 |393.15| 600 |204.26 | 2.5197 | 2.7225 | 2.6815 | 1.2333 | 5.1466 | 5.5609 | 5.4771 | 2.5190 ] 0.6190 | 0.6689 | 0.6588 | 0.3030
57 ]1403.15| 600 | 206.89 | 2.5108 | 2.6892 | 2.6497 | 1.2542 | 5.1947 | 5.5636 | 5.4819 | 2.5948 | 0.6248 | 0.6692 | 0.6594 | 0.3121
58 |413.15| 600 |209.49 | 2.5002 | 2.6573 | 2.6192 | 1.2793 | 5.2378 | 5.5669 | 5.4870 | 2.6799 | 0.6300 | 0.6696 | 0.6600 | 0.3223
59 |423.15| 600 [212.06 | 2.4888 | 2.6274 | 2.5905 | 1.3083 | 5.2778 | 5.5718 | 5.4936 | 2.7743 ] 0.6348 | 0.6702 | 0.6608 | 0.3337
60 ]433.15| 600 | 214.60|2.4772 | 2.5998 | 2.5640 | 1.3410 | 5.3162 | 5.5792 | 5.5024 | 2.8779 ] 0.6394 | 0.6711 | 0.6618 | 0.3461
61 |443.15]| 600 | 217.11 | 2.4662 | 2.5747 | 2.5398 | 1.3773 | 5.3545 | 5.5900 | 5.5143 | 2.9903 | 0.6440 | 0.6724 | 0.6633 | 0.3597
62 |313.15| 800 | 178.01 ] 2.7755 | 3.7376 | 3.6353 | 1.8055 | 4.9405 | 6.6531 | 6.4710 | 3.2139 | 0.5942 | 0.8002 | 0.7783 | 0.3866
63 |323.15]| 800 | 181.29 | 2.6967 | 3.5047 | 3.4121 | 1.5684 | 4.8889 | 6.3536 | 6.1857 | 2.8434 ] 0.5880 | 0.7642 | 0.7440 | 0.3420
64 |333.15| 800 | 184.43 ] 2.6444 | 3.3300 | 3.2451 | 1.4021 | 4.8771 | 6.1416 | 5.9851 | 2.5859 | 0.5866 | 0.7387 | 0.7199 | 0.3110
65 |343.15| 800 | 187.46] 2.6096 | 3.1964 | 3.1179 | 1.287/3 | 4.8921 | 5.9921 | 5.8449 | 2.4133 ] 0.5884 | 0.7207 | 0.7030 | 0.2903
66 |353.15| 800 | 190.41 | 2.5816 | 3.0874 | 3.0142 | 1.2062 | 4.9156 | 5.8788 | 5.7394 | 2.2967 | 0.5912 | 0.7071 | 0.6903 | 0.2762
67 ]363.15| 800 | 193.28 | 2.5648 | 3.0036 | 2.9348 | 1.1577 | 4.9572 | 5.8053 | 5.6724 | 2.2376 ] 0.5962 | 0.6983 | 0.6823 | 0.2691
68 |373.15]| 800 | 196.09 | 2.5517 | 2.9344 | 2.8695 | 1.1306 | 5.0035 | 5.7539 | 5.6266 | 2.2168 ] 0.6018 | 0.6921 | 0.6768 | 0.2666
69 |383.15| 800 | 198.83|2.5450 | 2.8804 | 2.8187 | 1.1242 | 5.0602 | 5.7271 | 5.6045 | 2.2353 | 0.6086 | 0.6888 | 0.6741 | 0.2689
70 ]1393.15] 800 | 201.54 | 2.5311 | 2.8262 | 2.7674 | 1.1227 ]| 5.1013 | 5.6961 | 5.5776 | 2.2628 | 0.6136 | 0.6851 | 0.6709 | 0.2722
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71 1403.15| 800 | 204.21|2.5223 | 2.7830 | 2.7266 | 1.1363 | 5.1508 | 5.6830 | 5.5680 | 2.3204 | 0.6195 | 0.6835 | 0.6697 | 0.2791
72 1413.15| 800 | 206.83 | 2.5149 | 2.7458 | 2.6916 | 1.1593 | 5.2015 | 5.6790 | 5.5671 | 2.3979 ] 0.6256 | 0.6831 | 0.6696 | 0.2884
73 |423.15| 800 | 209.42|2.5049 | 2.7100 | 2.6578 | 1.1867 | 5.2457 | 5.6753 | 5.5660 | 2.4852 | 0.6309 | 0.6826 | 0.6695 | 0.2989
74 1433.15] 800 | 211.97 | 2.4983 | 2.6810 | 2.6305 | 1.2230 | 5.2958 | 5.6830 | 5.5760 | 2.5924 ] 0.6370 | 0.6835 | 0.6707 | 0.3118
75 |443.15| 800 | 214.50 ] 2.4863 | 2.6493 | 2.6003 | 1.2582 | 5.3331 | 5.6828 | 5.5777 | 2.6989 | 0.6415 | 0.6835 | 0.6709 | 0.3246
76 |453.15| 800 | 217.00 ] 2.4744 | 2.6201 | 2.5724 | 1.2970 | 5.3695 | 5.6856 | 5.5821 | 2.8145 | 0.6458 | 0.6839 | 0.6714 | 0.3385
77 1313.15] 1000 | 174.96 | 2.8842 | 4.2025 | 4.0496 | 2.1418 | 5.0464 | 7.3528 | 7.0854 | 3.7474 | 0.6070 | 0.8844 | 0.8522 | 0.4507
78 ]323.15]1000]178.49|2.7582 | 3.8518 | 3.7172 | 1.7639 | 4.9232 | 6.8753 | 6.6350 | 3.1486 | 0.5922 | 0.8270 | 0.7981 | 0.3787
79 1333.15] 1000 | 181.80 | 2.6836 | 3.6044 | 3.4835 | 1.5087 | 4.8788 | 6.5527 | 6.3331 | 2.7428 | 0.5868 | 0.7882 | 0.7617 | 0.3299
80 |]343.15| 1000 | 184.95] 2.6350 | 3.4189 | 3.3089 | 1.3308 | 4.8735 | 6.3234 | 6.1200 | 2.4614 | 0.5862 | 0.7606 | 0.7361 | 0.2961
81 |353.15| 1000 [ 187.99 | 2.5996 | 3.2733 | 3.1720 | 1.2053 | 4.8872 | 6.1535 | 5.9631 | 2.2659 | 0.5878 | 0.7401 | 0.7172 | 0.2725
82 ]363.15| 1000 | 190.93 | 2.5792 | 3.1624 | 3.0683 | 1.1249 | 4.9245 | 6.0381 | 5.8584 | 2.1479 | 0.5923 | 0.7263 | 0.7046 | 0.2583
83 ] 373.15| 1000 | 193.80 | 2.5622 | 3.0705 | 2.9823 | 1.0723 | 4.9655 | 5.9505 | 5.7797 | 2.0781 | 0.5972 | 0.7157 | 0.6952 | 0.2499
84 |383.15| 1000 | 196.60 | 2.5526 | 2.9981 | 2.9150 | 1.0466 | 5.0183 | 5.8941 | 5.7308 | 2.0575 | 0.6036 | 0.7089 | 0.6893 | 0.2475
85 ]393.15 | 1000 | 199.34 | 2.5429 | 2.9352 | 2.8565 | 1.0368 | 5.0690 | 5.8511 | 5.6942 | 2.0667 | 0.6097 | 0.7038 | 0.6849 | 0.2486
86 |403.15 | 1000 | 202.03 | 2.5355 | 2.8825 | 2.8075 | 1.0424 | 5.1225 | 5.8236 | 5.6721 | 2.1060 ] 0.6161 | 0.7005 | 0.6822 | 0.2533
87 ]413.15| 1000 | 204.69 | 2.5271 | 2.8352 | 2.7635 | 1.0580 | 5.1727 | 5.8033 | 5.6565 | 2.1656 | 0.6222 | 0.6980 | 0.6804 | 0.2605
88 |423.15| 1000 | 207.31 | 2.5144 | 2.7889 | 2.7200 | 1.0783 | 5.2126 | 5.7815 | 5.6387 | 2.2353 | 0.6270 | 0.6954 | 0.6782 | 0.2689
89 |433.15| 1000 [ 209.88 | 2.5087 | 2.7540 | 2.6876 | 1.1128 | 5.2654 | 5.7800 | 5.6406 | 2.3355 | 0.6333 | 0.6952 | 0.6784 | 0.2809
90 |]443.15]1000 | 212.43|2.4962 | 2.7159 | 2.6516 | 1.1465 | 5.3027 | 5.7693 | 5.6329 | 2.4354 | 0.6378 | 0.6939 | 0.6775 | 0.2929
91 ]453.15]1000 | 214.95] 2.4828 | 2.6800 | 2.6177 | 1.1839 | 5.3368 | 5.7606 | 5.6267 | 2.5449 | 0.6419 | 0.6929 | 0.6768 | 0.3061
92 ]323.15] 1200 ] 175.87 | 2.8448 | 4.2696 | 4.0774 | 2.0691 | 5.0033 | 7.5091 | 7.1709 | 3.6390 | 0.6018 | 0.9032 | 0.8625 | 0.4377
93 1333.15] 1200 | 179.41 | 2.7279 | 3.9130 | 3.7455 | 1.6804 | 4.8941 | 7.0205 | 6.7198 | 3.0149 ] 0.5887 | 0.8444 | 0.8083 | 0.3626
94 1343.15] 1200 ] 182.72 | 2.6608 | 3.6620 | 3.5127 | 1.4205 | 4.8617 | 6.6912 | 6.4183 | 2.5955 | 0.5848 | 0.8048 | 0.7720 | 0.3122
95 ]353.15] 1200 ) 185.87 ] 2.6151 | 3.4709 | 3.3356 | 1.2383 | 4.8607 | 6.4513 | 6.1999 | 2.3016 | 0.5846 | 0.7760 | 0.7457 | 0.2768
96 |363.15] 1200 | 188.90 | 2.5853 | 3.3237 | 3.1996 | 1.1143 | 4.8838 | 6.2786 | 6.0442 | 2.1049 | 0.5874 | 0.7552 | 0.7270 | 0.2532
97 ]373.15]1200 ] 191.83 | 2.5683 | 3.2104 | 3.0954 | 1.0356 | 4.9268 | 6.1585 | 5.9379 | 1.9865 | 0.5926 | 0.7407 | 0.7142 | 0.2389
98 |383.15] 1200 | 194.69 | 2.5533 | 3.1153 | 3.0078 | 0.9848 | 4.9710 | 6.0650 | 5.8558 | 1.9172 ] 0.5979 | 0.7295 | 0.7043 | 0.2306
99 1393.15]1200 ] 197.47 ] 2.5447 | 3.0393 | 2.9382 | 0.9611 | 5.0250 | 6.0018 | 5.8021 | 1.8979 | 0.6044 | 0.7219 | 0.6979 | 0.2283
100 | 403.15 | 1200 | 200.20 | 2.5402 | 2.9778 | 2.8820 | 0.9586 | 5.0854 | 5.9614 | 5.7697 | 1.9190 | 0.6117 | 0.7170 | 0.6940 | 0.2308
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101 | 413.15 | 1200 | 202.88 | 2.5322 | 2.9209 | 2.8298 | 0.9664 | 5.1373 | 5.9260 | 5.7411 | 1.9606 | 0.6179 | 0.7128 | 0.6905 | 0.2358
102 | 423.15 | 1200 | 205.52 | 2.5227 | 2.8694 | 2.7822 | 0.9842 | 5.1848 | 5.8973 | 5.7181 | 2.0227 | 0.6236 | 0.7093 | 0.6878 | 0.2433
103 | 433.15 | 1200 | 208.12 | 2.5136 | 2.8238 | 2.7401 | 1.0116 | 5.2315 | 5.8770 | 5.7029 | 2.1054 | 0.6292 | 0.7069 | 0.6859 | 0.2532
104 | 443.15] 1200 | 210.69 | 2.5062 | 2.7846 | 2.7039 | 1.0482 | 5.2802 | 5.8667 | 5.6967 | 2.2084 | 0.6351 | 0.7056 | 0.6852 | 0.2656
105 | 453.15 | 1200 | 213.23 | 2.4917 | 2.7421 | 2.6641 | 1.0839 | 5.3130 | 5.8469 | 5.6806 | 2.3112 | 0.6390 | 0.7033 | 0.6833 | 0.2780
106 | 333.15| 1400 | 177.13 | 2.7864 | 4.2746 | 4.0435 | 1.9391 | 4.9354 | 7.5715 | 7.1621 | 3.4347 1 0.5936 | 0.9107 | 0.8614 | 0.4131
107 | 343.15 | 1400 | 180.64 | 2.6907 | 3.9340 | 3.7341 | 1.5651 | 4.8604 | 7.1062 | 6.7453 | 2.8272 | 0.5846 | 0.8547 | 0.8113 | 0.3400
108 | 353.15 | 1400 | 183.92 | 2.6345 | 3.6894 | 3.5123 | 1.3133 | 4.8454 | 6.7857 | 6.4598 | 2.4154 ] 0.5828 | 0.8162 | 0.7770 | 0.2905
109 | 363.15 | 1400 | 187.06 | 2.5969 | 3.5027 | 3.3427 | 1.1389 | 4.8577 | 6.5519 | 6.2527 | 2.1304 | 0.5843 | 0.7881 | 0.7521 | 0.2562
110 | 373.15 | 1400 | 190.07 | 2.5736 | 3.3585 | 3.2121 | 1.0226 | 4.8916 | 6.3834 | 6.1051 | 1.9436 | 0.5884 | 0.7678 | 0.7343 | 0.2338
111 ] 383.15 | 1400 | 192.98 | 2.5564 | 3.2418 | 3.1063 | 0.9461 | 4.9334 | 6.2561 | 5.9946 | 1.8258 | 0.5934 | 0.7525 | 0.7210 | 0.2196
112 ] 393.15 | 1400 | 195.82 | 2.5458 | 3.1482 | 3.0217 | 0.9029 | 4.9851 | 6.1648 | 5.9172 | 1.7681 | 0.5996 | 0.7415 | 0.7117 | 0.2127
113 ] 403.15 | 1400 | 198.58 | 2.5408 | 3.0733 | 2.9544 | 0.8867 | 5.0457 | 6.1031 | 5.8670 | 1.7608 | 0.6069 | 0.7341 | 0.7057 | 0.2118
114 ] 413.15 | 1400 | 201.31 | 2.5293 | 3.0021 | 2.8896 | 0.8813 | 5.0916 | 6.0436 | 5.8170 | 1.7741 ] 0.6124 | 0.7269 | 0.6997 | 0.2134
1151 423.15 | 1400 | 203.97 | 2.5242 | 2.9460 | 2.8389 | 0.8964 | 5.1487 | 6.0090 | 5.7906 | 1.8284 | 0.6193 | 0.7228 | 0.6965 | 0.2199
116 | 433.15 | 1400 | 206.59 | 2.5175 | 2.8951 | 2.7927 | 0.9214 | 5.2009 | 5.9810 | 5.7695 | 1.9035 | 0.6256 | 0.7194 | 0.6939 | 0.2290
117 443.15 | 1400 | 209.19 | 2.5058 | 2.8449 | 2.7466 | 0.9508 | 5.2418 | 5.9512 | 5.7455 | 1.9890 | 0.6305 | 0.7158 | 0.6911 | 0.2392
118 | 453.15 | 1400 | 211.74 | 2.4957 | 2.8012 | 2.7064 | 0.9893 | 5.2843 | 5.9311 | 5.7304 | 2.0948 | 0.6356 | 0.7134 | 0.6892 | 0.2520
119 ] 333.15 | 1600 | 174.83 | 2.8661 | 4.7120 | 4.3880 | 2.3152 | 5.0109 | 8.2380 | 7.6716 | 4.0477 | 0.6027 | 0.9909 | 0.9227 | 0.4868
120 | 343.15 | 1600 | 178.63 | 2.7254 | 4.2427 | 3.9751 | 1.7755| 4.8684 | 7.5786 | 7.1006 | 3.1716 | 0.5856 | 0.9115 | 0.8541 | 0.3815
121 ] 353.15 | 1600 | 182.10 | 2.6463 | 3.9210 | 3.6907 | 1.4233 | 4.8189 | 7.1399 | 6.7206 | 2.5917 | 0.5796 | 0.8588 | 0.8083 | 0.3117
122 1 363.15 | 1600 | 185.35 | 2.5995 | 3.6866 | 3.4830 | 1.1863 | 4.8182 | 6.8332 | 6.4558 | 2.1987 | 0.5795 | 0.8219 | 0.7765 | 0.2645
123 ] 373.15 ]| 1600 | 188.44 | 2.5761 | 3.5140 | 3.3305 | 1.0316 | 4.8544 | 6.6219 | 6.2760 | 1.9439 | 0.5839 | 0.7965 | 0.7549 | 0.2338
1241 383.15 | 1600 | 191.43 | 2.5552 | 3.3716 | 3.2038 | 0.9235 | 4.8915 | 6.4544 | 6.1332 | 1.7678 | 0.5883 | 0.7763 | 0.7377 | 0.2126
1251 393.15 | 1600 | 194.32 | 2.5455 | 3.2615 | 3.1064 | 0.8603 | 4.9464 | 6.3378 | 6.0363 | 1.6718 | 0.5949 | 0.7623 | 0.7260 | 0.2011
126 | 403.15 | 1600 | 197.14 | 2.5367 | 3.1687 | 3.0239 | 0.8249 | 5.0008 | 6.2467 | 5.9612 | 1.6261 | 0.6015 | 0.7513 | 0.7170 | 0.1956
1271413.15 ] 1600 | 199.89 | 2.5283 | 3.0891 | 2.9529 | 0.8111 | 5.0538 | 6.1748 | 5.9026 | 1.6212 | 0.60/9 | 0.7427 | 0.7100 | 0.1950
128 | 423.15 | 1600 | 202.58 | 2.5236 | 3.0235 | 2.8946 | 0.8182 | 5.1124 | 6.1252 | 5.8641 | 1.6575 | 0.6149 | 0.7367 | 0.7053 | 0.1994
129 | 433.15 | 1600 | 205.24 | 2.5150 | 2.9625 | 2.8398 | 0.8354 | 5.1617 | 6.0802 | 5.8284 | 1.7146 | 0.6208 | 0.7313 | 0.7010 | 0.2062
130 | 443.15] 1600 | 207.84 | 2.5098 | 2.9118 | 2.7945 | 0.8673 | 5.2163 | 6.0519 | 5.8080 | 1.8026 | 0.6274 | 0.7279 | 0.6986 | 0.2168
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131 ] 453.15 | 1600 | 210.41 | 2.4996 | 2.8619 | 2.7492 | 0.9034 | 5.2594 | 6.0218 | 5.7846 | 1.9009 | 0.6326 | 0.7243 | 0.6958 | 0.2286
1321 343.15 ] 1800 | 176.61 | 2.7722 | 4.6066 | 4.2424 | 2.0764 | 4.8959 | 8.1356 | 7.4924 | 3.6671 | 0.5889 | 0.9785 | 0.9012 | 0.4411
133 | 353.15 | 1800 | 180.31 | 2.6661 | 4.1862 | 3.8862 | 1.5911 | 4.8073 | 7.5482 | 7.0072 | 2.8689 | 0.5782 | 0.9079 | 0.8428 | 0.3451
1341 363.15 | 1800 | 183.72 | 2.6062 | 3.8916 | 3.6336 | 1.2726 | 4.7881 | 7.1496 | 6.6757 | 2.3379 | 0.5759 | 0.8599 | 0.8029 | 0.2812
135 373.15 | 1800 | 186.92 | 2.5739 | 3.6765 | 3.4484 | 1.0619 | 4.8111 | 6.8721 | 6.4459 | 1.9850 | 0.5787 | 0.8266 | 0.7753 | 0.2388
136 | 383.15 | 1800 | 189.98 | 2.5544 | 3.5105 | 3.3049 | 0.9216 | 4.8530 | 6.6693 | 6.2788 | 1.7509 | 0.5837 | 0.8022 | 0.7552 | 0.2106
1371 393.15 | 1800 | 192.94 | 2.5381 | 3.3742 | 3.1862 | 0.8274 | 4.8971 | 6.5103 | 6.1476 | 1.5964 | 0.5890 | 0.7831 | 0.7394 | 0.1920
138 | 403.15 | 1800 | 195.80 | 2.5333 | 3.2698 | 3.0959 | 0.7776 | 4.9601 | 6.4022 | 6.0617 | 1.5225 | 0.5966 | 0.7701 | 0.7291 | 0.1831
139 | 413.15 ] 1800 | 198.60 | 2.5244 | 3.1770 | 3.0146 | 0.7499 | 5.0133 | 6.3094 | 5.9869 | 1.4893 | 0.6030 | 0.7589 | 0.7201 | 0.1791
140 | 423.15 | 1800 | 201.32 | 2.5213 | 3.1026 | 2.9498 | 0.7488 | 5.0758 | 6.2461 | 5.9384 | 1.5075 | 0.6105 | 0.7513 | 0.7143 | 0.1813
1411 433.15] 1800 | 204.00 | 2.5117 | 3.0318 | 2.8870 | 0.7580 | 5.1239 | 6.1849 | 5.8896 | 1.5464 | 0.6163 | 0.7439 | 0.7084 | 0.1860
142 | 443.15 | 1800 | 206.63 | 2.5086 | 2.9758 | 2.8379 | 0.7872 | 5.1835 | 6.1487 | 5.8638 | 1.6266 | 0.6235 | 0.7396 | 0.7053 | 0.1956
143 | 453.15 | 1800 | 209.22 | 2.4990 | 2.9200 | 2.7880 | 0.8208 | 5.2283 | 6.1091 | 5.8330 | 1.7172 ] 0.6289 | 0.7348 | 0.7016 | 0.2065
1441 343.15 | 2000 | 174.48 | 2.8393 | 5.0546 | 4.5369 | 2.5079 | 4.9542 | 8.8194 | 7.9162 | 4.3759 | 0.5959 | 1.0608 | 0.9522 | 0.5263
1451 353.15 | 2000 | 178.53 | 2.6898 | 4.4888 | 4.0922 | 1.8251 | 4.8019 | 8.0136 | 7.3055 | 3.2582 | 0.5776 | 0.9639 | 0.8787 | 0.3919
146 | 363.15 | 2000 | 182.13 | 2.6134 | 4.1175 | 3.7898 | 1.3996 | 4.7596 | 7.4990 | 6.9023 | 2.5490 | 0.5725 | 0.9020 | 0.8302 | 0.3066
1471 373.15 | 2000 | 185.46 | 2.5714 | 3.8523 | 3.5699 | 1.1204 | 4.7690 | 7.1446 | 6.6209 | 2.0779 | 0.5736 | 0.8593 | 0.7964 | 0.2499
148 | 383.15 | 2000 | 188.63 | 2.5432 | 3.6484 | 3.3983 | 0.9307 | 4.7971 | 6.8818 | 6.4102 | 1.7555 | 0.5770 | 0.8277 | 0.7710 | 0.2112
149 1 393.15 | 2000 | 191.65 | 2.5299 | 3.4932 | 3.2674 | 0.8103 | 4.8485 | 6.6945 | 6.2619 | 1.5530 | 0.5832 | 0.8052 | 0.7532 | 0.1868
150 | 403.15 | 2000 | 194.56 | 2.5210 | 3.3674 | 3.1606 | 0.7353 | 4.9049 | 6.5517 | 6.1494 | 1.4307 | 0.5900 | 0.7880 | 0.7396 | 0.1721
151 | 413.15] 2000 | 197.39 | 2.5189 | 3.2676 | 3.0761 | 0.6989 | 4.9722 | 6.4500 | 6.0720 | 1.3795 | 0.5980 | 0.7758 | 0.7303 | 0.1659
152 | 423.15 | 2000 | 200.16 | 2.5136 | 3.1796 | 3.0005 | 0.6841 | 5.0311 | 6.3642 | 6.0058 | 1.3692 | 0.6051 | 0.7655 | 0.7224 | 0.1647
153 | 433.15 | 2000 | 202.86 | 2.5092 | 3.1046 | 2.9359 | 0.6902 | 5.0902 | 6.2980 | 5.9558 | 1.4002 | 0.6122 | 0.7575 | 0.7164 | 0.1684
154 | 443.15 | 2000 | 205.51 | 2.5040 | 3.0385 | 2.8785 | 0.7115| 5.1460 | 6.2445 | 5.9157 | 1.4621 | 0.6190 | 0.7511 | 0.7115 | 0.1759
1551 453.15 | 2000 | 208.12 | 2.4954 | 2.9770 | 2.8245 | 0.7422 | 5.1936 | 6.1959 | 5.8784 | 1.5448 | 0.6247 | 0.7452 | 0.7070 | 0.1858
156 | 363.15 | 2500 | 178.12 | 2.6226 | 4.8033 | 4.1590 | 1.9501 | 4.6713 | 8.5556 | 7.4079 | 3.4735 ] 0.5619 | 1.0291 | 0.8910 | 0.4178
157 | 373.15 | 2500 | 181.93 | 2.5543 | 4.3592 | 3.8674 | 1.40/8 | 4.6472 | 7.9309 | 7.0360 | 2.5612 | 0.5590 | 0.9539 | 0.8463 | 0.3081
158 | 383.15 | 2500 | 185.40 | 2.5182 | 4.0483 | 3.6422 | 1.0618 | 4.6688 | 7.5056 | 6.7527 | 1.9686 | 0.5616 | 0.9028 | 0.8122 | 0.2368
159 | 393.15 | 2500 | 188.65 | 2.4985 | 3.8163 | 3.4663 | 0.8352 | 4.7133 | 7.1993 | 6.5390 | 1.5755 | 0.5669 | 0.8659 | 0.7865 | 0.1895
160 | 403.15 | 2500 | 191.72 ] 2.4949 | 3.6431 | 3.3330 | 0.6952 | 4.7832 | 6.9845 | 6.3899 | 1.3328 | 0.5753 | 0.8401 | 0.7686 | 0.1603
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161 | 413.15 | 2500 | 194.68 | 2.4910 | 3.5005 | 3.2203 | 0.6064 | 4.8494 | 6.8147 | 6.2691 | 1.1806 | 0.5833 | 0.8197 | 0.7540 | 0.1420
162 | 423.15 | 2500 | 197.54 | 2.4872 | 3.3812 | 3.1242 | 0.5565 | 4.9132 | 6.6793 | 6.1717 | 1.0994 | 0.5910 | 0.8034 | 0.7423 | 0.1322
163 | 433.15 | 2500 | 200.33 | 2.4856 | 3.2822 | 3.0438 | 0.5388 | 4.9794 | 6.5751 | 6.0977 | 1.0794 ] 0.5989 | 0.7909 | 0.7334 | 0.1298
164 | 443.15 | 2500 | 203.04 | 2.4864 | 3.1999 | 2.9767 | 0.5470 | 5.0486 | 6.4971 | 6.0440 | 1.1107 | 0.6072 | 0.7815 | 0.7270 | 0.1336
165 | 453.15 | 2500 | 205.71 | 2.4835 | 3.1253 | 2.9147 | 0.5701 | 5.1088 | 6.4289 | 5.9958 | 1.1728 | 0.6145 | 0.7733 | 0.7212 | 0.1411
166 | 373.15 | 3000 | 178.27 | 2.5105 | 5.0170 | 4.0175 | 1.9927 | 4.4755 | 8.9438 | 7.1619 | 3.5523 | 0.5383 | 1.0758 | 0.8614 | 0.4273
167 | 383.15 | 3000 | 182.25 | 2.4705 | 4.5292 | 3.8392 | 1.3649 | 4.5025 | 8.2545 | 6.9970 | 2.4875 | 0.5416 | 0.9928 | 0.8416 | 0.2992
168 | 393.15 | 3000 | 185.81 | 2.4521 | 4.1923 | 3.6468 | 0.9760 | 4.5563 | 7.7897 | 6.7761 | 1.8135 | 0.5480 | 0.9369 | 0.8150 | 0.2181
169 | 403.15 | 3000 | 189.12 | 2.4427 | 3.9402 | 3.4815 | 0.7243 | 4.6196 | 7.4516 | 6.5840 | 1.3698 | 0.5556 | 0.8963 | 0.7919 | 0.1648
170 | 413.15 | 3000 | 192.23 | 2.4466 | 3.7518 | 3.3516 | 0.5706 | 4.7030 | 7.2120 | 6.4428 | 1.0968 | 0.5657 | 0.8674 | 0.7749 | 0.1319
1711 423.15 ] 3000 | 195.22 | 2.4469 | 3.5954 | 3.2379 | 0.4735] 4.7768 | 7.0189 | 6.3209 | 0.9245 | 0.5745 | 0.8442 | 0.7603 | 0.1112
1721 433.15 | 3000 | 198.10 | 2.4520 | 3.4705 | 3.1452 | 0.4257 | 4.8573 | 6.8749 | 6.2306 | 0.8433 | 0.5842 | 0.8269 | 0.7494 | 0.1014
173 | 443.15 | 3000 | 200.89 | 2.4551 | 3.3639 | 3.0641 | 0.4097 | 4.9320 | 6.7579 | 6.1555 | 0.8231 | 0.5932 | 0.8128 | 0.7404 | 0.0990
174 1 453.15 | 3000 | 203.62 | 2.4575 | 3.2728 | 2.9934 | 0.4193 ] 5.0037 | 6.6639 | 6.0950 | 0.8538 | 0.6018 | 0.8015 | 0.7331 | 0.1027
1751 373.15| 3500 | 173.85 | 2.3894 | 6.0006 | 1.9393 | 3.1972 | 4.1540 | 10.4322 | 3.3715 | 5.5583 | 0.4996 | 1.2548 | 0.4055 | 0.6685
176 | 383.15 | 3500 | 178.91 | 2.3776 | 5.1396 | 3.7050 | 1.9295 | 4.2538 | 9.1954 | 6.6287 | 3.4521 | 0.5116 | 1.1060 | 0.7973 | 0.4152
1771 393.15 | 3500 | 182.99 | 2.3674 | 4.6287 | 3.7308 | 1.2541 | 4.3323 | 8.4703 | 6.8272 | 2.2949 ] 0.5211 | 1.0188 | 0.8212 | 0.2760
178 | 403.15 | 3500 | 186.60 | 2.3750 | 4.2853 | 3.5982 | 0.8521 | 4.4316 | 7.9961 | 6.7142 | 1.5900 | 0.5330 | 0.9618 | 0.8076 | 0.1912
179 1 413.15 | 3500 | 189.92 | 2.3843 | 4.0291 | 3.4612 | 0.5980 | 4.5283 | 7.6521 | 6.5735 | 1.1357 | 0.5447 | 0.9204 | 0.7907 | 0.1366
180 | 423.15 | 3500 | 193.06 | 2.3911 | 3.8261 | 3.3361 | 0.4361 | 4.6164 | 7.3869 | 6.4408 | 0.8419 | 0.5553 | 0.8885 | 0.7747 | 0.1013
181 | 433.15 | 3500 | 196.05 | 2.4042 | 3.6688 | 3.2340 | 0.3464 | 4.7135 | 7.1928 | 6.3404 | 0.6792 | 0.5669 | 0.8651 | 0.7626 | 0.0817
182 | 443.15 | 3500 | 198.94 | 2.4122 | 3.5354 | 3.1420 | 0.3002 | 4.7989 | 7.0334 | 6.2507 | 0.5972 ] 0.5772 | 0.8460 | 0.7518 | 0.0718
183 | 453.15 | 3500 | 201.74 | 2.4205 | 3.4244 | 3.0631 | 0.2905 | 4.8830 | 6.9083 | 6.1794 | 0.5860 | 0.5873 | 0.8309 | 0.7432 | 0.0705
184 | 383.15 | 4000 | 174.96 | 2.1744 | 6.0002 | 0.1189 | 2.9844 | 3.8044 | 10.4983 | 0.2080 | 5.2217 | 0.4576 | 1.2627 | 0.0250 | 0.6281
185 393.15 | 4000 | 180.00 | 2.2364 | 5.1762 | 3.4089 | 1.7467 | 4.0255 | 9.3174 | 6.1362 | 3.1441 | 0.4842 | 1.1207 | 0.7381 | 0.3782
186 | 403.15 | 4000 | 184.07 | 2.2752 | 4.6871 | 3.6118 | 1.0952 | 4.1879 | 8.6274 | 6.6480 | 2.0160 | 0.5037 | 1.0377 | 0.7996 | 0.2425
1871 413.15| 4000 | 187.68 | 2.2994 | 4.3406 | 3.5270 | 0.69/9 | 4.3154 | 8.1463 | 6.6194 | 1.3098 | 0.5191 | 0.9798 | 0.7962 | 0.1575
188 | 423.15 | 4000 | 191.00 | 2.3224 | 4.0832 | 3.4150 | 0.4526 | 4.4359 | 7.7991 | 6.5227 | 0.8645 | 0.5335 | 0.9381 | 0.7845 | 0.1040
189 | 433.15 | 4000 | 194.14 | 2.3429 | 3.8822 | 3.3079 | 0.3038 | 4.5485 | 7.5367 | 6.4218 | 0.5897 | 0.5471 | 0.9065 | 0.7724 | 0.0709
190 | 443.15] 4000 | 197.13 ] 2.3607 | 3.7197 | 3.2116 | 0.2210 | 4.6536 | 7.3325 | 6.3309 | 0.4356 | 0.5597 | 0.8819 | 0.7615 | 0.0524
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191 | 453.15 | 4000 | 200.01 | 2.3711 | 3.5803 | 3.1214 | 0.1809 | 4.7424 | 7.1610 | 6.2433 | 0.3618 | 0.5704 | 0.8613 | 0.7509 | 0.0435
192 | 383.15 | 5000 | 166.21 | 3.6429 | 6.4969 | 3.5901 | 6.0351 | 6.0549 | 10.7984 | 5.9670 | 10.0309 | 0.7283 | 1.2988 | 0.7177 | 1.2065
193] 393.15 | 5000 | 176.01 | 0.4780 | 4.7936 | 0.5524 | 1.8641 | 0.8412 | 8.4370 | 0.9723 | 3.2810 | 0.1012 | 1.0148 | 0.1170 | 0.3946
194 1 403.15 | 5000 | 181.11 | 0.4743 | 4.2886 | 1.2090 | 0.6557 | 0.8591 | 7.7669 | 2.1897 | 1.1876 | 0.1033 | 0.9342 | 0.2634 | 0.1428
1951 413.15| 5000 | 183.11 ] 2.0417 | 5.1250 | 3.3429 | 1.1815| 3.7385 | 9.3842 | 6.1211 | 2.1635 | 0.4497 | 1.1287 | 0.7362 | 0.2602
196 | 423.15 | 5000 | 186.99 ] 2.1178 | 4.6868 | 3.4380 | 0.6539 | 3.9602 | 8.7641 | 6.4288 | 1.2228 | 0.4763 | 1.0541 | 0.7732 | 0.1471
197 | 433.15 | 5000 | 190.49 | 2.1764 | 4.3719 | 3.3903 | 0.3377 | 4.1459 | 8.3281 | 6.4582 | 0.6434 | 0.4987 | 1.0017 | 0.7768 | 0.0774
198 | 443.15 | 5000 | 193.76 | 2.2154 | 4.1230 | 3.3030 | 0.1413 | 4.2925 | 7.9887 | 6.3999 | 0.2738 | 0.5163 | 0.9609 | 0.7698 | 0.0329
199 | 453.15 | 5000 | 196.84 | 2.2495 | 3.9271 | 3.2158 | 0.0326 | 4.4279 | 7.7301 | 6.3300 | 0.0642 | 0.5326 | 0.9298 | 0.7614 | 0.0077
200 | 383.15 | 6000 | 160.09 | 5.3556 | 8.6060 | 6.6901 | 7.8665 | 8.5737 | 13.7772 | 10.7101 | 12.5933 | 1.0312 | 1.6571 | 1.2882 | 1.5147
201 ] 393.15 | 6000 | 168.35 | 2.6836 | 6.5894 | 3.8395 | 4.4330 | 4.5179 | 11.0934 | 6.4640 | 7.4630 ] 0.5434 | 1.3343 | 0.7775 | 0.8976
202 | 403.15 | 6000 | 175.50 | 0.7536 | 5.3699 | 2.1175 | 1.9427 | 1.3225 | 9.4239 | 3.7162 | 3.4093 ] 0.1591 | 1.1335 | 0.4470 | 0.4101
203 ] 413.15 | 6000 | 180.29 ] 0.4220 | 4.9736 | 2.1122 | 0.9225| 0.7608 | 8.9670 | 3.8081 | 1.6631 | 0.0915 | 1.0785 | 0.4580 | 0.2000
204 1 423.15 | 6000 | 182.90 | 1.8230 | 5.4805 | 3.3425 | 1.1296 | 3.3343 | 10.0239 | 6.1134 | 2.0661 ] 0.4011 | 1.2057 | 0.7353 | 0.2485
2051 433.15 | 6000 | 186.94 ] 1.9425 | 4.9735 | 3.3826 | 0.5402 | 3.6314 | 9.2976 | 6.3236 | 1.0098 | 0.4368 | 1.1183 | 0.7606 | 0.1215
206 | 443.15 | 6000 | 190.56 | 2.0294 | 4.6089 | 3.3484 | 0.1858 | 3.8671 | 8.7826 | 6.3805 | 0.3540 ] 0.4651 | 1.0564 | 0.7674 | 0.0426
207 ] 453.15 | 6000 ] 193.90 ] 2.0888 | 4.3236 | 3.2731 | 0.0324 | 4.0502 | 8.3835 | 6.3465 | 0.0628 | 0.4872 | 1.0084 | 0.7634 | 0.0076
> 515.67 | 703.90 | 627.36 | 256.61 | 1003.58 | 1354.00 | 1213.96 | 491.66 | 120.71 | 162.86 | 146.01 | 59.14

Average (Overall) 2.4911 | 3.4005 | 3.0307 | 1.2397 | 4.8482 | 6.5411 | 5.8645 | 2.3752 | 0.5831 | 0.7868 | 0.7054 | 0.2857
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Virial Lee-Kesler
Soave-Redlich-Kwong :

2791 .Peng-Robinson
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4.5849 4.0591 2791
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a=[1+n(y)f

y=-0.920338 P. %%, 0064049 T, %w—-0.370002 - P %992 T4,
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