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ABSTRACT 

A numerical technique for calculating thermodynamic properties of 

non-polar pure substances is presented. It is based on the use of the 

extended principle of corresponding states for the determination of 

P-V-T relations and their reduction to the Benedict-Webb-Rubin equa-

tion of state. Virial coefficients are deduced and combined with 

specific heat data to determine the internal energy, entropy, and bulk 

modulus of elasticity. On this basis an algorithm is developed to 

calculate properties for a state fixed by any two independent para-

meters. The technique thus established is applied to normal paraf-

fins, and the results for all species, from methane to hexadecane, are 

presented in tabular and graphical form. 
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Introduction 

Research on ignition of fuels at supercritical pressures and 

temperatures revealed a lack of fundamental thermodynamic information. 

A numerical method for calculating these properties for pure 

substances has been developed and applied to the normal parafins 

methane through hexadecane. Previous methods relied primarily upon 

experimental data, available in the literature, for production of 

thermodynamic charts and tables (for example Reynolds (1979); Din 

(1956); and Sage and Lacy (1950)). This work is based upon the 

extended principle of corresponding states, which has the advantage of 

direct volumetric data production and the ability to produce a 

continuous data grid free from the gaps typical of experimental data 

sets. 

The extended principle of corresponding states provides the 

information required to define an equation of state, which is then 

used in conjunction with ideal gas specific heat data to produce a 

complete thermodynamic description of the substance. The process 

consists of four principle steps, enumerated below and described in 

detail in the remaining sections of this report. 

1) predicting the dependence of specific 
volume upon pressure and temperature 
using the extended principle of 
corresponding states, 

2) fitting these data to the appropriate 
P(v,T) function, 



3) fitting available ideal gas specific 
heat data to an appropriate function, and 

4) using these empirical expressions to 
derive other thermodynamic properties 
such as internal energy, entropy, 
isothermal and isobaric compressibilities, 
and the speed of sound. 

This general technique for producing thermodynamic data is a 

marriage bet ween Lee and Keslers' ( 1975) extended principle of 

corresponding states and the procedure documented by Reynolds (1979) 

for predicting thermodynam1c properties given a volumetric data set. 

Nomenclature used in this report and the associated Appendices (I-III) 

is listed in Table 1. An introduction to the extended pr1nciple of 

corresponding states is given in Section 2. Volumetric data calcula-

tion and the construction of a data gr1d are presented in Sections 3 

and 4; determination of the equation of state and the .ideal gas 

specific heat equation is discussed in Sections 5 and 6. Details of 

property predi.ctlon are given in Sectlon 7 and 8, and the numerlcal 

techn1ques used for plotting and table generation are presented in 

Section 9. Finally a brief note on the accuracy of the derived 

proper-ties is given in Section 10. 

Calculati.on results, in the form of both pressure-enthalpy 

diagrams and tabulated data, for the normal paraffins methane to 

hexadecane are presented in Appendix I. 
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2. Extended Principle of Corresponding States 

According to the principle of corresponding states, substances at 

identical reduced pressures, P , and temperatures, Tr, (pressure and r , 

temperature normalized by their critical values) have the same 

compressibility, z. This concept provides the basis for predicting a 

pure substance's volumetric behavior based on the known behavior of 

another substance. In concept, experimental specific volume 

information would be required for one reference substance only; the 

corresponding states principle providing the means to relate this data 

to any other substance. Specific volume predictions derived from the 

corresponding states principle can be in error by 15% or more. The 

extended principle of corresponding states adds a parameter, the 

acentric factor, and reduces this error by approximately one order of 

magnitude. 

Pitzer and his co-workers (Pitzer (1955); Pitzer et al. (1955); 

and Pitzer and Curl (1957)) postulated that the inaccuracy of the 

corresponding states principle was due to its failure to account for 

the variation between substances' intermolecular forces. These 

differences in forces are manifested in the shape of the 

intermolecular potential function, most specifically in the width of 

the potential well. 

A macroscopic effect of this width is the Clapeyron coefficient 

(the derivative of the saturated pressure with respect to 

temperature), since the vapor-liquid equilibria provides a dramatic 
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- - . . . 
and easily measurable manifestation of intermolecular forces. The 

slope of the saturation line may be approximated by the reduced 

pressure at a temperature significantly below the critical value. 

This reduced temperature is chosen as .7 and the resulting pressure is 

used in the definition of the acentric factor, 

w =-log P0 
- 1.00 rs ( 1 ) 

Ideal fluids, monatomic gases and methane have essentially 

spherical molecular shapes , inverse sixth power attractive potentials 

and acentric factors equal to zero. Because an inverse sixth power 

attractive potential is assumed, the extended principle of 

corresponding states is only accurate for non-polar substances. Real 

fluids, with either non-spherical or globular molecular shapes, have 

acentric factors greater than zero. The acentric factor, based upon 

the Clapeyron coefficient, is the third parameter in Pitzer's 

extended principle of corresponding states. 

The addition of a third correlating parameter provides a simple 

extension to the principle of corresponding states, ie. substances 

with identical acentric factors, reduced pressures, and temperatures, 

have identical compressibilities. Since the principle is implemented 

solely with experimentally derived specific volumes, its application 

requires the measurement and indexing of large quantities of data 

before it can be of any practical use. Pitzer recognized this 

limitation and simplified the problem by using the acentric factor as 
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a proporti.<?nali ty coefflcient to be used with experimentally 

determined ideal fluid compressibilities ,z<o>, and their first order 

deviation, z< 1>. This deviation is defined as the departure from 

ideal fluid behavior, normalized by the acentric factor. Tabular 

values used with Equation 2 specify the compressibility, Z, for the 

substance of interest by interpolation as follows 

(2) 

Volumetric behavior prediction by this relationship yielded an 

average deviation from experimental values equal to 0.2% for fluids 

whose acentric factors do not exceed 0.352 (Pitzer et al. (1955)), a 

significant improvement over predictions using the basic principle of 

corresponding states. Lee and Kesler (1975) significantly improved 

this tabular form of volumetric data prediction. Specific volume 

behaviors for two substances, a simple fluid and a reference fluid, 

were represented by a modified Benedict-Webb-Rubin (1940) equation. 

These specific volumes define compressibilities for the simple and 

reference fluid which are then used to find the compressibility for 

the substance of interest by interpolation as follows 

z 
w 

w ref 

5 

(3) 



Simple fluid compressibility data were compiled using Ar, Kr, Xe, 

and CH4 • The basis for the reference fluid was octane (w = 0.3987). 

Expressions for ideal fluid compressibility, Z(O), and reference fluid 

compressibility, Z(r), corresponding to the reduced Benedict-Webb-

Rubin equation are presented in the next section. These functions 

replace and extend the original tabular data provided by 

Pitzer (1955). It should be noted that the extended principle of 

corresponding states assumes an inverse sixth power attractive 

potential and is therefore only accurate for non-polar substances. 

3. Basic Compressibility Calculation 

Generation of the P-v-T data used in this work to define an 

equation of state follows the method of Lee and Kesler (1975), which 

provides a virial equation, 4, expressed in terms of the reduced 

specific volume, V . 
r. 

p v 
r r B C D c4 Y 

+--- + --- + --- + ------ ( A+---) exp(-Y/V 2) 
v v 2 v 5 T 3v 2 v 2 r 
r r r r r r 

The coefficients in this function are defined by Equations 5-7. 

6 
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B=b 
1 

C= c, 

D= d 
1 

-

-

b 
2 -----

T r 

c2 ----
T r 

T r 

-

+ 

b b 
:.::.1.:. -. 4--

(5) ------
T 2 T 3 
r r 

-=~--
T 3 

(6) 

r 

(7) 

These equations completely describe the volumetric behavior of 

the two base substances, the ideal and reference fluids. A separate 

family of parameters, b1 - b4 , c1 - c4 • d1 • d2 • a. and y is used 

for each substance; their values are listed in Table 2. The 

compilation of Passut and Danner (1973) provided values for acentric 

factors, critical temperatures, and pressures. Figure 1 illustrates 

the variation in acentric factor for normal paraffins. 

The numerical implementation of these relations requires an 

iterative solution in V for both the simple and reference fluids. 
r 

Special care has to be taken in the liquid, or high density, region 

since the functional relationship is exceptionally stiff with respect 

to V . r Solution is further complicated for subcritical states by the 

occurrence of three roots. This multiroot phenomenon corresponds to 

the well known Van der Waals behavior, as illustrated in Figure 2. 

Two of the roots are situated within the vapor dome and are of no 
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interest. The meaningful root lies outside of the dome and is 

identified by first using the empirical saturation pressure equation 

provided by Lee and Kesler, Equation 8, to define the fluid's phase. 

Once this is known, the appropriate root is easily chosen: liquid 

phases dictate the selection of the high density root and the converse 

for the gas phase. 

6.09648 
ln p 5.92714 

- ....;;....,:. ______ 
1.28862 ln Tr + • 1 69347 rs T r 

15.6875 
~43577 Tr

6
) + w(15.2518 -------- 13.4721 ln T + 

T r 
r 

These nondimensionalized specific volumes, v • are r 

calculate the ideal and reference compressibilities, Equation 

p 
r 

V (a) 
r 

T 
r 

T 6 
r 

(8) 

used to 

9, 

(9) 

where the superscript a, when equal to "0", denotes a simple fluid and 

when equal to "r" indicates a reference or base fluid. These two 

compressibilities form the basis for the interpolation defined by 

Equation 3. 

The calculation just described has meaningful results only if 

the two base fluids and the fluid of interest are in the same phase. 
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This restriction creates a pressure region for which straightforward 

data generation is not possible due to the change in saturation 

pressure with acentric factor, illustrated in Figure 3. The minimum 
--

size for this pressure region is determined by the difference in 
.. .. 

saturation pressures of the two base fluids, whose acentric factors 

equal 0 and .3978. Unknown fluids with acentric factors greater than 
- .. 

result in an increased zone of conflicting phases, since the 

three fluids must all be either liquid or gaseous. 
-. 

Data _generation may be accomplished in the saturation region by 
.. -

first determining the appropriate phase for the unknown fluid and then 
.. .. . . - ·•. -

calculating specific volume data of a corresponding phase for the two 
. - . 

base fluids. This calculation is based upon extending an isotherm from 

the saturation line into the vapor dome and determining an equivalent 

phase specific volume for the base fluid. The slope of the isotherm 

at the intersection of the saturation line is used to construct this 

extension into the vapor dome. This technique was first documented by 

Curl and Pitzer (1958) and provides the key to uninhibited data 

generation in the vicinity of the vapor dome. 

4. Equation of State 

The previous section described the details of finding the 

specific volume at a given pressure and temperature. This technique 

may now be utilized to produce a grid of specific volume data, in the 

temperature - pressure plane, used to find the coefficients in an 
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appropriate equation of state. 

The final determination of state coefficients employed a grid 

size of 1600 data points, which represents the maximum that the CDC 

7600 can accommodate in small core memory with the twenty four 

coefficient state equation. Preliminary work with a smaller number of 

coefficients was performed with a grid size of both 1600 and 2500 data 

points, and no significant change in the quality of the fit was 

observed. 

The data grid was defined by the intersection of forty 

temperature and pressure points, whose range was approximately 450 K 

to 950 K and 0.1 to 10. MPa. The exact value for the low temperature 

varied from substance to substance due to the value of the saturation 

temperature at the minimum grid pressure. A full discussion of this is 

deferred until Section 7. Grid points were spaced evenly through the 

temperature range and logarithmically through the pressure range. 

Supplemental data points were also used in the determination of 

coefficients, the purpose being to control properly the behavior of 

the equation of statP.- These points discourage multi-valued 

solutions and control the derivatives at the grid edges. The spacing 

of these control points, illustrated in Figure 4, was empirically 

determined. Twelve control points near each grid boundary were used to 

control derivatives and are located outside of the grid by one half of 

a grid spacing. In addition, five control points were located near the 

exterior at a distance of three grid spacings from the edge. These 

points are intended to control the global behavior of the function 

10 



near the temperature and pressure extremes. Thirty six additional 

points were added at saturation conditions to direct the equation of 

states' behavior across the vapor dome. These points represent the 

liquid and gas specific volumes at eighteen positions along the 

saturation line. 

Actual prediction of the specific volume at a given temperature 

and pressure was described in Section 3. The repetitive application of 

this technique over a large range of temperatures and pressures 

results in several numerical pitfalls which must circumvented. These 

problems significantly effect the final form of the data prediction 

program and are listed along with their solutions below. 

The grid is first divided into three regions, illustrated in 

Figure 5. Solution in the two supercritical regions is relatively 

straightforward since only one specific volume root exists for each 

point. However, the function describing this volumetric behavior is 

algebraically stiff with respect to the specific volume in the high 

density, liquid-like, region. The solution, determined using a Newton

Raphson technique, is extremely dependent on an accurate initial 

guess. A reasonable guess is found by moving through the data 

subgrids as illustrated in Figure 5; the solution from the previous 

point providing an appropriate guess for the riext point. 

Subcritical temperature and pressure points form a special 

region within the grid since either one or three roots are possible. 

In order to find the correct specific volume the number of solutions 

must first be identified. The two roots of the partial derivative of 

11 



Equation 4 with respect to specific volume provide the location of the 

minimum and maximum for the function. These values are found using a 

Newton-Raphson solution technique, subject to the same dependence on 

the initial guess, discussed above for the supercritical case. The 

roots of the partial derivative function, coupled with a high and low 

bound, divide the range of specific volumes into three parts. Each 

subrange contains at most one solution for the pressure function, 

Equation 4, found using a bisection scheme. In this manner the number 

and value of the roots are determined. If three roots exist the 

correct one is identified as discussed in Section 3. 

Control points are treated similarly to the points within the 

grid. If the control point is supercritical in either pressure or 

temperature, solution is straightforward given an appropriate guess. 

This guess is provided by entering the grid and identifying the data 

point ·closest to the control point. The solution at this location 

provides the guess for the control point. Subcritical control points 

pose a separate problem as the data grid does not contain the roots of 

the derivative function, necessary for the subcritical solution 

scheme. This is circumvented by supplying a guess, determined 

empirically, which yields at least one convergent root for the 

derivative function. The remaining root is determined by dividing the 

specific volume range into two subranges, bounded by the high and low 

specific volume and the known root. The subrange used in the 

bisection solution for the remaining root is identified by 

perturbating about the known root. Once both roots of the derivative 

12 



function have been identified , calculation of the specific volume is 

identical to that described for the subcritical data point case. 

5. Equation of State Coefficients 

The data grid described in the last section provides the required 

information to produce an equation of state. The overall goal was to 

produce a state equation for heavy hydrocarbons with average 

deviations from the data grid no greater than two percent and a 

maximum deviation of fifteen percent. The functJ.onal form, Equation 

10, was determined empirically, starting with the modified Benedict-

Webb-Rubin (1940) equation of state, and evolving the functlon by 

adding terms to decrease the dJ.sagreement between the data grid and 

state equation values. VJ.rial coefficients, represented by F1 to F8 , 

and theJ.r specifJ.c temperature dependencies are listed in Appendix 

III. 

( 1 0) 

The large number of points in the generated data base eliminates 

the necessity for predetermined weighting factors, often used in 

previous work based on experimentally gathered data (Reynolds (1979)). 

The assumption here is that the data grJ.d is dense enough to portray 

accurately the substance's behavior in all regions. 
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Three functional constraints are used with Equation 10 at the 

critical point insuring a proper transition from the subcritical two 

phase region to the supercritical region immediately above the dome. 

The first constraint requires the equation of state to pass exactly 

through the critical point, no error is permitted here. The second and 

third constraints, listed in Equations 11 and 12, force the function 

to have a point of inflection at the critical point. 

0 ( 11 ) 

0 ( 12) 

where p=p and T=T . c c 

The addition of these three constraints reduces the number of 

independently determined coefficients from twenty-four to twenty-one. 

The process used to produce the coefficients required that the 

dependent coefficients be prespecified. These coefficients, denoted in 

the equations as Y1 - Y
3

, were chosen on the basis of their 

contribution near the critical point; a coefficient with little 

influence would be an inappropriate numerical choice. 

Application of the method of least mean squares co Equation 10 

results in a nonlinear set of simultaneous equations which have no 

unique solution. This nonlinearity is caused by the exponential term 

and can be eliminated by fixing the value for Y. The linearized 

14 



equations have one, unique solution. Final values for the coefficients 

in the equation of state were determined by fitting the data for a 

range of values in gamma, identifying the value which produced 

this fit as the final solution. 

the 

This best result, and using 

effectively circumvented the nonlinearity problem for the fitting 

process. 

An additional obstacle to determining the equation of state is 

the stiffness of the data in the liquid region: changes of .01 percent 

or less in the specific volume significantly effect the pressure. 

Pressure variations corresponding to small perturbations in the 

specific volume have been smoothed out to produce a fit that is more 

representative of the data grid. This was accomplished by fitting the 

data four successive times. If a perturbation of .025 percent or less 

in specific volume, increased the accuracy at a point, the specific 

volume data was adjusted 

perturbation is 0.1 percent, 

accordingly. The maximum 

less than the accuracy of 

possible 

the data 

prediction scheme. This smoothing process is an essential ingredient 

to producing a suitable fit for the substances with higher acentric 

factors (i.e.pentadecane and hexadecane) and allows the equation of 

state to accurately represent the overall trends in the data. 

Accuracies were still not acceptable for pentadecane and 

hexadecane after incorporating the smoothing process into the fit. To 

increase the accuracy, results of each fit and smoothing iteration 

were examined and all data points which still had an error greater 

than ten percent were flagged. The error at these data points was 

15 



... 
weighted by a factor of 1.3- for the next fit. This weighting scheme 

produced acceptable results for the substances with high acentric 

factors. 

Coefficients for the equation of state for methane through 

hexadecane are listed in Appendix II. The number of significant digits 

may be extreme, but for some regions in the thermodynamic state space, 

the pressure is determined by differences which are several orders of 

magnitude greater than the pressure itself. The use of eight 

significant digits reduced the accuracy of the constraints at the 

critical point by six orders of magnitude. Consequently, the 

calculations should be performed at an accuracy greater than eight 

digits. This constitutes double precision for many computers. The CDC 

7600, on which these calculations were performed, carries sixteen 

digits in all single precision calculations and this was found to be 

adequate. 

6. Ideal Gas Specific Heats 

The ideal gas specific heat is readily represented by a power 

series in temperature, Equation 13, and the coefficients are easily 

evaluated by linear regression. 

0 c v 

6 
I 

i=1 
( 13) 

Actual specific heat data were provided by the classical compilation 
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of the American Petroleum Research Project No. 44 (1953) and the 

values of the resulting coefficients are listed in Appendix II. 

1. Dependent Properties- Internal Energy and Entropy 

The information required for the evaluation of internal energy 

and the entropy is contained in the equation of state and the ideal 

gas specific heat. The methodology closely follows that of Reynolds 

(1979) with the exception of the integration path through the vapor 

dome. Property calculations are performed using the density, p, rather 

than specific volume, as done by Reynolds(1979). 

Internal energy for a simple substance is evaluated from the 

relation: 

du 

which when integrated yields the following equation. 

(T 
u = J c0 dT 

T v 
0 

+ 

(P 
J 
0 

2 
p 

aP 
( p- T ----) ] 

aT P 
dp + u 

0 

(14) 

(15) 

The integration is performed first at zero density and then at 

constant temperature.· The ideal gas relation is valid at zero density 

which reduces the second integral to zero, simplifying property 

evaluation considerably. However, this path traverses regions in which 

no data points were used to constrain the equation of state, denoted 

as A and B in Figure 6. 
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The first region, A, represents the transition from a true ideal 

gas to the substances actual behavior on the gas side of the vapor 

dome. Luckily, the contribution of this unconstrained integral is 

negligible when compared to the specific heat contribution. This is 

partially due to a relatively small change in density across this 

region and partially due to the equation of state's reduction to an 

ideal gas relation for low densities. 

The second region in question is the integration across the vapor 

dome. This integral drastically affects the value of both the internal 

energy and entropy since it represents the change of phase. If left 

unconstrained it will produce an unacceptable variability of the 

properties in the liquid region. In fact this effect could explain the 

inconsistency in vapor dome shape associated with different weighting 

factors, noted by Reynolds (1979). To produce thermodynamically 

consistent data and remove this unacceptable variability, the integral 

across the vapor dome is not used. Instead, the change in internal 

energy and entropy is deduced from the Clapeyron relationship, 

Equation 16. 

dP s 

dT T v s s fg 

(16) 

Proper utilization of the Clapeyron relation mandates an apriori 

knowledge of the saturation pressure behavior as a function of 

temperature. This is provided by the saturation pressure equation of 
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Lee and Kesler (1975), 8, a function of both acentric factor and 

temperature. Differentiation of this function with respect to 

temperature provides a usable relation for evaluating the slope of the 

saturation curve. The change in specific volume, vf·, is provided by 
.g 

the equation of state. Equation 16 is used to calculate the enthalpy 

of vaporization, hfg' from which the change in internal energy, ufg' 

may be deduced. 

The final integration path for states on the liquid side of the 

dome consists of four parts: a zero density integration, the constant 

temperature integration from density equal to zero to the saturated 

gas density, an internal energy change across the dome, and the 

constant temperature integration from the saturated liquid density to 

the density at the point in question, Equation 17. Appendix III lists 

the fully integrated form of this equation. 

u dT + 
fPg 

J 
0 

2 
p 

[ p 

aP 

aP 
- T ----) ] 

aT P 

+ --2 ( P- T ----) ] dp + u
0 P aT P 

dp + 

( 17) 

The entropy is defined in a similar manner, starting with a 

differential expression, Equation 18, and using the same integration 

path used for the internal energy. 
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p 

ds --- du + dv ( 18) 
T T 

Before integration the term Rdp/p is added and subtracted, the final 

result being Equation 19. 

s dT - R ln p + 

(P 

J 
0 

2 
p 

aP 
( pR - ( ----) ] 

aT P 
+ s 

0 
( 19) 

This integration is similarly susceptible to error when used to cross 

the vapor dome and is consequently broken into four segments for 

property evaluation on the liquid side of the dome. The Gibbs function 

equality across the dome, Equation 20, provides the vaporization 

entropy and the entropy in the liquid region is given by Equation 21. 

Fully evaluated integrals are found in Appendix III. 

s dT 
T 

+ 

- R ln p + 

(P 

J 
0 

aP 

2 
p 

--2 ( pR- (----) ] 
p dT p 

pR 

+ s 
0 

aP 
(----) ] 

aT P 
+ 

(20) 

s fg 

. ( 21 ) 

The integration path produces an effective limit to property 

prediction on the liquid side of the vapor dome. Evaluation of liquid 
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properties requires the saturation specific volumes, available only 

within the fitting region. Therefore, the low temperature boundary 

for property prediction in the liquid region is the intersection of 

the saturation line with the low pressure of the fitting region. 

Integration constants, corresponding to the starting values of 

the internal energy and entropy at T
0 

and p=O and the value of T
0 

are 

given in Appendix III. 

8. Derivatives 

Several properties of interest are based on the derivatives of 

previously deflned quantities. Equations for the isothermal and 

j_sobaric compress.i.bUi tles along with the speed sound are developed 

below. 

The isothermal compressibility, defined by Equation 22, is 

implemented by direct differentiation of the state equation. 

-1 av 
K = --- (----) (22) 

v aP 
T 

A similar situation is presented for the isobarlc 

compressibillty wlth the exceptlon that a small amount of differential 

calculus is requlred to put the definition in a form with the specific 

volume and temperature as the independent variables. The result is 

given by_Equation 23. 
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-1 Clv ClP 
( ----) ( ----) 

ClP T ClT v 
(23) B 

v 

Calculations for the speed of sound are slightly more involved 

since the basic definition does not readily lend itself to 

formulation with independent variables of temperature and specific 

volume. The relationship for the speed of sound is transformed to 

these independent variables following exactly the development 

presented by Oppenheim et al. (1964) which yields Equation 24. 

ClP 
----) = 

Clp s 
2 -v Y s 

ClP 
----) 

Clv T 
(24) 

This formulation requires the evaluation of the ratio of specific 

heats, Ys' obtained from the relationship between specific heat and 

the isothermal and isobaric compressibilities (Callen (1960)),Equation 

25. 

Tvs 2 
y 1 + ---·---- (25) s 

KC v 

The value for the specific heat at constant volume, cv, is 

evaluated by differentiating the initial internal energy equation, 

(15) which yields Equation 26. 
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fP 
J 
0 

2 
p 

dp (26) 

The density integral is subject to the same restrictions as those 

discussed for the evaluation of the internal energy and entropy and 

their evaluation in the liquid region. However, an easy replacement 

for the integral's value across the vapor dome is not available and 

the specific heat on the liquid side of the dome is evaluated 

numerically. 

9. Numerical Techniques 

functions presented in the preceding sections used 

temperature and density as the independent variables and are not 

easily transformable to a different set of independent variables. 

Plotting and table generation, therefore, is a matter of iteratively 

solving for these independent variables given the values for two 

thermodynamic properties. The difficulty of the problem relates 

directly to the number of these undetermined independent variables. 

Iteration to determine one independent variable is relatively 

straightforward; solution for two undetermined independent variables 

is a two dimensional problem and is more involved. 

Bisection is used for the one dimensional iteration case and the 

problem is reduced to specifying an appropriate range that contains 

the solution. Values of the independent variables at the four corners 
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of the fitting region are known; one of the corners typically provides 

an extreme value for the unknown independent variable. The other 

boundary is either an appropriate value from the saturation curve, or 

for the supercritical case, the value from a second corner point. For 

subcritical states the range is specifically limited to exclude the 

interior of the vapor dome and thereby eliminate the possibility of 

multiple roots. Once the range is specified, solution is a simple 

matter of repetitive calculation. 

Definition of an appropriate range for the density within the 

liquid region is complicated by the near parallel behavior of 

temperature with respect to density. End point selection which simply 

specifies a corner point and a point on the dome results in a 

corresponding pressure range significantly beyond that of the original 

state equation fit. Several erroneous roots are normally contained 

within this range and a more confined region must be employed. An 

iterative scheme which starts at the vapor dome end point and marches 

slowly up the constant temperature line by changing the density is 

used. The first value which produces a pressure greater than the high 

pressure bound for the grid provides the second density endpoint. 

Solution for two unknown independent variables requires iteration 

in two dimensions and convergence is not guaranteed. The same 

constraints for bisection bounds apply and, in addition, a reasonable 

guess for one of the independent variables is required. Each of the 

two dependent variables that define the state is matched with one of 

the independent variables. These variable pairs are used for 
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- .. 
sequential one dimensional iteration; the independent variable being 

used to satisfy the condition imposed by the dependent variable. The 

solution for this independent-dependent variable pair is applied as a 

guess for the solution of the remaining variable pair, and the 

iteration passes sequentially from one variable set to the other. 

Convergence is achieved when the results from one iteration form a 

solution for the next. As an example, if pressure and enthalpy are 

defined, the solution is obtained by choosing a guess for the 

temperature, iteratively solving for p given the pressure, iteratively 

solving for temperature given the enthalpy, resolving for p given the 

pressure, etc., until the results of one iteration satisfy the 

conditions for the next. Figure 7a illustrates a two dimensional 

convergent iteration in the pressure-enthalpy plane. A flowchart for 

the process is provided by 7b. The pitfall of this technique is that 

if the iteration pairs are chosen incorrectly a divergent result may 

occur. Figure 8 illustrates a divergent, two dimensional iteration. 

Proper choice of the iteration pairs is accomplished by selecting 

them so that the fixed independent variable influences the dependent 

variable as little as possible. In a geometrical sense this 

corresponds to choosing orthogonal variables. The pressure-enthalpy 

calculation provides a good example of this concept. Enthalpy is a 

very strong function of temperature: this mandates that the density 

remain fixed while a temperature is calculated which produces the 

specified value for enthalpy. 
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10. Accuracy 

Accuracy estimates are somewhat difficult to make for the heavier 

par~fins; if the data were readily available there would be no need to 

predict it. This dilemma is further complicated by large portions of 

available thermodynamic data not being derived from experiment but 

instead being inferred from a relatively small experimental data set. 

Therefore, properties reported from other compilations must be 

associated with both the error intrinsic to any experiment and the 

correlational error: that error due to the mathematical or graphical 

process which produces a fine mesh grid for tabulation and plotting. 

A reasonable judgement of the data quality in this work may be 

made by splitting the property prediction algorithm into its two 

primary components, 1) the actual corresponding states compressibility 

calculation and 2) the fitting of this data to an appropriate equation 

of state, and examining the error associated with each. A small amount 

of applicable experimental/correlational data has also been used as a 

basis for comparison. 

The error associated with the volumetric data production was 

examined by it creators, Lee and Kesler (1975). Comparison of their 

predictions with experimentally derived compressibilities for normal 

paraffins including methane through heptadecane indicated a good 

agreement between the two. Specifically, calculated compressibilities 

for heptadecane exhibited an average deviation of 2.8 percent from 

their experimental counterparts. Experimental-calculational 
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discrepancies improved for substances of lower molecular weight, 

dropping to approximately one percent for normal paraffins with twelve 

carbon atoms or less. The error associated with heptadecane is quite 

encouraging since its acentric factor is significantly greater than 

those of the base fluids and the calculation therefore represents an 

extrapolation instead of an interpolation. 

Accuracies associated with the production of the equation of 

state have been quantified. Table 3 lists both the maximum and 

average deviations of the function from the data. The increased 

inaccuracy for substances with large acentric factors is due to an 

increase in the deviation from ideal fluid behavior. 

The functional form for the equation of state evolved from the 

Benedict-Webb-Rubin (1940) equation originally used for low molecular 

weight paraffins. Accuracy is maintained by adding terms to this 

basic form. As an illustration of the required coefficient growth for 

increased acentric factor, an intermediate, eleven coefficient 

equation of state was developed for decane which gave quite acceptable 

accuracies. Twenty-four coefficients were required to produce 

acceptable results for hexadecane. A practical limit for the number of 

coefficients is posed by both computational storage limitations and 

the ability of the fitting algorithm to handle 

matrix. The final form contains twenty-four 

a large Jacobian 

coefficients and 

represents an effective limit from both a memory and algorithmic 

standpoint. Resulting accuracies for the normal paraffins methane 

through hexadecane are quite acceptable. 
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Errors in the original compressibility data and the resulting 

equation of state are spread unevenly through the data grid. The 

highest compressibility errors appear near the most complex region of 

the state space: the vapor dome. Equation of state errors typically 

appear at the two high pressure corners for the data set and in a 

small area near the critical point in the liquid portion of the grid. 

A small amount of data for octane, Reynolds (1979), and for 

hexadecane, Lenoir and Hipkin (1970), was directly compared to the 

predicted values. The comparison with octane is really a test of the 

software since there is every reason to expect very good agreement 

between the two data sets. This expectation is based upon the 

calculation procedure for compressibilities; one of the base fluids is 

octane so no interpolation is involved. The correlation is good, as 

expected, with an exception in the immediate vicinity of the critical 

point caused by the difference in the values used for the critical 

temperatures and pressures (this work used values reported by Passut 

and Danner (1973)). Actual deviations between the two correlations are 

listed in Table ~. This table also includes a comparison with the 

experimental enthalpy data of Lenoir and Hipkin (1970) and shows the 

deviation in all cases to be three percent or less. Accuracy 

estimates for methane through heptane have not been made but are 

expected to be of the same order as that for octane. 
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TABLE Nomenclature 

a speed of sound 

i=1,2,3,4, constants in Lee and Kesler's 
equation of state 

i=1,2,3,4, constants in Lee and Kesler's 
of· state 

specific heat at constant volume 

ideal gas specific heat at constant volume 

i= 1 to 8, virial coefficients 

i=1 to 6, constants in the specific heat 
equation 

hfg enthalpy of vaporization 

P pressure 

P critical pressure c 

P reduced pressure r 

p 
rs reduced saturation pressure 

Po 
rs reduced saturation pressure at Tr 

P saturation pressure s 

R ideal gas constant 

s entropy 

sfg entropy of vaporization 

T 

T c 

T 
0 

T 
r 

entropy at T=T and p = 0 
0 

temperature 

critical temperature 

reference or base temperature (300 K) 

reduced temperature 
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u internal energy 

ufg internal energy change for vaporization 

u
0 

internal energy at T=T
0 

and p = 0 

v specific volume 

vfg specific volume change for vaporization 

v 
r 

y 

nondimensionalized specific volume, PcV/RTc 

i=l to 20, coefficients used in the derived 
equation of state 

i=l to 3, dependent coefficients in the 
de~ived equation of state 

compressibility 

reference fluid compressibility 

simple fluid compressibility 

first order deviation of compressibility 
from the simple fluid 

isobaric compressibilty 

constant used in the derived equaiton of 
state, and in Lee and Keslers' formulation 

Y specific heat ratio s 

K isothermal compressibility 

A. constant used in Lee and Keslers' equation of 
state 

p density 

pf saturated liquid density 

pg saturated gas density 

w acentric factor 

acentric factor for the reference or base 
fluid 
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TABLE 2 

y 

Coefficients for Lee and Kesler's 
Compressibility Function 

Simple Fluid 

.1181193 

.265728 

.154790 

.030323 

.0236744 

.0186984 

o.o 

.042724 

• 155488 X 1 0-4 

.623689 X 10-4 

.65392 

.060167 
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Reference Fluid 

.2026579 

.331511 

.027655 

.203488 

.0313385 

.0503618 

.016901 

.041577 

.48736 X 10-4 

.740366 X 10-5 

1 .226 

.03754 



Table 3 Maximum and Average Deviations between the Derived 
Equation of State and the Calculated Data 

Maximum Deviation Average Deviation 

Octane .82% .063% 

Nonane 1.20 .080 

Decane 1.06 .097 

Undecane 1.87 .172 

Dodecane 2.71 .232 

Tridecane 4.14 .273 

Tetradecane 7.17 .497 

Pentadecane 9. 51 .825 

Hexadecane 13.78 1 .595 
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TABLE 4 Average Deviations of Calculated Properties from 

Literature Data 

OCTANE 

Saturation data Gas Region 

liquid gas P<P P>P c c 

v 5.% .29% .21% 5.% 

h 1. • 1 7 • 18 .27 

s .83 • 15 • 17 .26 

HEXADECANE (experimental enthalpies) 

h(liquid, P<P ) 3.0% c 

h(gas, P<P ) 2.3 c 

h(gas, P>P ) 2.3 c 
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Figure 2 Triple root behavior for a subcritical state. 
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Figure 4 Control point po~itions for the data grid. 
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Integration path for property calculation. 
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p 

Set Pressure, P0 

and Enthalpy, H0 

Guess T 

(a) 

Find_p so that 
P = P(p ,T) 

Find T so that 
H = H<j',T) 

(b) 

Figure 7 Convergent two dimensional iteration to evaluate 
specific volume and temperature for given pressure and enthalpy. 

43 



Set Pressure, P~ 
and Enthalpy, H 

Guess J' 

(a) 

Find TaT1 so that 
1----.-...... P(p,T)•Po 1---...-l Hi=H(p,T) 

Find so that 

H{)', T)•H
0 

(b) 

Figure 8 Divergent computational scheme in an attempt to 
evaluate specific volume and temperature for given pressure and 
enthalpy. 
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APPENDIX I: THERMODYNAMIC PROPERTIES OF NORMAL PARAFFINS 

Graphs and tables for normal paraffins methane through hexadecane 

are presented in this appendix. They are ordered by increasing 

molecular weight. A pressure-enthalpy diagram is presented for each 

substance in addition to a table of saturation properties and a 

general properties tables indexed by pressure and temperature. 

throughout the appendix are in SI Metric and are listed below. 

Temperature K 

Enthalpy(H) kJ/kg 

Entropy(S) kJ/kg•K 

Specific Volume(V) m3/kg 

Pressure MPa 

Speed of Sound(C) m/sec 

Isothermal Compressibility(Kappa) 1/MPa 

Isobaric Compressibility(Beta) 1000/K 
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PROPERTIES OF SATURATED METHANE 

TEMPERATURE PRESSURE VOLUME/(Ml/KG) ENTHALPY/(KJ/KG) ENTROPY/(KJ/KG K) 
K MPA VF VG HF HFG HG SF SFG SG 

115.00000 .13290 .00239 .42864 80.55130 507.26486 587.81616 . 78729 4.41100 5.19829 
120.00000 .19283 .00244 .30405 98.74400 496.70862 595.45262 .94090 4.13924 5.08014 
125.00000 .27115 .00249 .22162 117.40889 485.07593 602.48482 1.09170 3.811061 4.97230 
130.00000 .37096 .00254 .16534 136.494 74 472.35606 608.85079 1.23943 3.63351 4.87294 
135.00000 .49540 .00260 .12583 155.95375 458.53091 614.48466 I. 38388 3.39653 4.78041 
140.00000 .64766 .00266 .09739 175.74541 443.56725 619.31266 I. 52492 3.16834 4.69326 
145.00000 .83095 .00273 .07645 195.84841 427.39772 623.24613 1.66254 2.94757 4.61011 
150.00000 1.0485 7 .00280 .06072 216.27383 409.89805 626.17188 1.79694 2. 73265 4. 52960 
155.00000 I. 30391> .00288 .04865 237.08217 390.85534 627.93751 1.92864 2.52165 4.45029 
160.00000 1.60075 .00297 .03923 258.41269 369.91425 628.32694 2.05856 2.31196 4. 37053 
165.00000 I. 94296 .00308 .03174 280.52305 346.49641 627.01946 2. 18826 2.09998 4.28824 
170.00000 2. 33506 .00320 .02565 303.87032 319.63710 623.50743 2. 32029 1.88022 4.20051 
175.00000 2. 78228 .00336 .02060 329.26811 287.64742 616.91553 2.45900 1.64370 4.10270 
180.00000 3.29075 .00358 .01626 358.27950 247.23220 605.51170 2.61247 1.37351 3.98598 
185.00000 3.86792 .00393 .01229 394.62067 190.21011 584.83078 2.79966 1.02816 3.82783 
190.00000 4.52284 .00503 .00760 459.13894 68.09964 527.23858 3.12792 .35842 3.48634 
190.58000 5.26675 .00621 .00621 498.51178 o. 498.51178 3.31081 o. 3.31081 

~ 
\C) 

-



THERMODYNAMIC PKOPERTlES OF METHANE 

TEHPERATURES/(K) 

P/(HPA) 11~.000 12~.000 1~0.000 17~.000 200.000 22~.000 2~0.000 27~.000 300.000 

.1000 V/(H3/KG) .~7642 .631)6 .76610 .89879 1.03041 1.16142 I. 2920~ 1.42244 1.~~266 

H/ (KJ/KG) ~89.8 611.~ 66~.0 717.7 770.3 823.0 876.4 930.6 986.0 
S/(KJ/KG K) ~.3~7~ ~.5386 ~.9283 6.2~36 6.~343 6.7828 7.0076 7.2142 7.4070 
C/ (H/SEC) 276.2751 289.3656 319.2010 345.9179 370.2008 392.4475 412.9426 431.9197 449.~851 
KAPPA/ ( 1/MPA) 10.3529 10.269~ 10.1518 10.0942 10.0622 10.0428 10.0304 10.0220 10.0162 
BETA/ ( 1000/K) 9.6 8.6 7 .o ~.9 5.1 4.~ 4.0 3.7 3.4 

.1013 V/(M3/KG) .~6861 .62288 .7~593 .88692 1.01685 1.14616 1.27511 1.40380 1.~3232 

H/(KJ/KG) 589.7 611.5 664.9 717.7 770.2 823.0 876.3 930.6 986.0 
S/(KJ/KG K) ~.3~03 ~.5314 ~.9213 ·6.2466 6.5274 6. 7760 7.0007 7.2074 7.4002 
C/(H/SEC) 276.1988 289.3048 319.1637 345.8934 370.1840 392.4357 412.9342 431.9137 449.~808 

KAPPA/ (1/MPA) 10.2226 10.1390 10.0212 9.9634 9.9314 9.9)21 9.8996 9.8913 9.8854 
BETA/ (1000/K) 9.6 8. 7 7 .o ~.9 5.1 4.~ 4.0 3.7 3.4 

.2000 V/(M3/KG) .00239 .30696 .37716 .44513 .51198 .57821 .64406 . 7096~ . 77~07 
H/(KJ/KG) 80.6 606.4 661.4 715.1 768.3 821.4 87~.1 929.~ 98~.1 

S/(KJ/KG K) .7866 ~.1~12 ~.~533 ~.8844 6.1682 6.4187 6.6446 6.8~21 7.04~~ 

C/(H/SEC) 1906.4916 284.6271 316.3407 344.0~18 368.9267 391. ~~41 412.3076 431.467~ 449.2663 
KAPPA/ ( 1/MPA) .0019 ~.2916 ~.1~8~ ~.0966 ~.0632 ~.0433 ~.0306 ~.0221 ~.0162 

BETA/ ( 1000/K) 4.0 9.4 7.3 6.0 5.2 4.6 4.1 3.7 3.4 
0 .,.. 

.3000 V/(M3/KG) .00239 .00249 .24740 . 29386 .3391~ .38380 .42806 .4720~ .~1~88 

H/(KJ/KG) 80.8 117.4 6~7 .8 712 .~ 766.3 819.8 873.8 '128.4 984.1 
S/(KJ/KG K) .78~7 1.0914 ~. 3267 ~.6641 ~.9~12 6.2036 6.4308 6.6391 6.8331 
C/(M/SEC) 1907.6191 1~57.2947 313.3790 342.1491 367.6392 390.6~68 411.6728 431.0173 448.9~0~ 

KAPPA/(1/HPA) .0019 .002~ 3.4991 3.432~ 3. 3976 3. 3771 3.3641 3.3~~~ 3.3496 
BETA/ (I 000/K) 4.0 4.2 7. 7 6.2 ~.3 4.6 4.1 3.7 3.4 

.4000 V/(M3/KG) .00239 .00249 .18242 .21819 .2~272 .2865'1 .3200~ .3~326 .38628 
H/(KJ/KG) 80.9 117.6 654.1 709.8 764.2 818.2 872.4 927.3 983.2 
S/(KJ/KG K) • 784 7 1.0903 5.1607 5.5046 5.7952 6.0496 6.2780 6.4872 6.6817 
C/(M/SEC) 1908.7450 1558.7469 310.3067 340.2084 366.3380 389.7554 411 .0383 430.5694 4411.6378 
KAPPA/( 1/MPA) .0019 .0025 2.6738 2.6020 2.5654 2.5442 2.5310 2.5223 2.5162 
BETA/(1000/K) 4.0 4.2 8.1 6.4 5.4 4. 7 4.2 3.7 3.4 

.5000 V/(M3/KG) .00239 .00249 .14336 .17276 .20085 .22825 .25525 .28197 .308~2 

H/(KJ/KG) 81.0 117.7 650.2 707.1 762.2 816.6 871.1 926.2 9112.3 
S/(KJ/KG K) .7837 1.0893 ~.0273 ~. 3783 5. 6 725 5.9290 6.1587 6.3687 6.5638 
C/(H/SEC) 1909.8686 1560.1956 307.1128 338.2277 365.0230 388.8503 410.4043 430.1239 448.3283 
KAPPA/ ( 1/HPA) .0019 .0025 2.1828 2.1049 2.0665 2.0447 2.0312 2.0224 2.0163 
BETA/(1000/K) 4.0 4.2 8.~ 6.6 5.5 4.8 4.2 3.8 3.4 

.6000 VI (M3/KG) .00239 .00249 .1172~ .14244 .16626 .18936 .21204 .2344~ .25669 
H/(KJ/KG) 81.1 117.8 646.2 704.4 760.1 815.0 869.8 925.1 981.4 
S/(KJ/KG K) .7828 1.01182 4.9144 5.2730 ~.5709 5.8295 b.0605 6. 2713 6.4670 
C/(H/SEC) 1910.9894 1561.6407 303.7844 336.2051 363.6939 387.9413 409.7707 429.6807 448.0219 
KAPPA/(1/HPA) .0019 .002~ 1.8~9~ I. 7746 I. 7343 1.7119 1.6981 1.6891 1.6830 
BETA/ ( 1000/K) 4.0 4.2 9.0 6.8 5.6 4.8 4.2 3.8 3.5 



THERMODYNAMIC PROPERTIES OF METHANE 

TEMPERATURES/(K) 

P/(MPA) 325.000 350.000 375.000 400.000 42.5.000 450.000 475.000 500.000 525.000 

.1000 V/(M3/KG) I .68276 1.81276 1.94270 2.07259 2.20243 2.33224 2.46203 2.59179 2.72153 
H/(KJ/KG) 1042.8 ll01.3 ll61.7 1224.0 1288.5 1355.2 1424.3 1495.7 1569.5 
S/(KJ/KG K) 7.5890 7.7623 7.9288 8.01198 8.2462 8. 3987 8.5480 8.6945 8.8385 
C/(M/SEC) 466.1242 481.7029 496.4669 510.5418 524.0338 537.0314 549.6078 561.8226 573.7243 
KAPPA/ ( 1/MPA) 10.0119 10.0088 10.0065 10.0047 10.0033 10.0022 10.0013 10.0006 10.0000 
BETA/( 1000/K) 3.1 2.9 2.7 2.5 2.4 2.2 2.1 2.0 1.9 

.1013 V/(H3/KG) 1.66072 1.78904 1.91728 2.04547 2.17362 2.30173 2.42983 2.55789 2.68594 
H/(KJ/KG) 1042.8 ll01.3 ll61.6 1224.0 1288.5 1355.2 1424.3 1495.7 1569.5 
S/(KJ/KG K) 7.5821 7.7555 7.9220 8.0830 8.2393 8.3919 11 .• 5412 8.6877 8.8317 
C/(M/SEC) 466.1213 481.7010 496.4658 510.5413 524.0338 537.0319 549.60B6 561.8237 573.7256 
KAPPA/ ( 1/HPA) 9.8812 9.8781 9.8757 9.8739 9.8725 9.8714 9.8705 9.8698 9.8693 
BETA/(1000/K) 3. I 2.9 2.7 2.5 2.4 2.2 2.1 2.0 1.9 

.2000 V/(M3/KG) .84037 .90558 .97072 1.03581 1.10086 1.165117 1.23085 1.295112 I. 36076 
H/(KJ/KG) 1042.0 ll00.6 ll61.1 1223.5 1288.0 1354.8 1423.9 1495.4 1569.2 
S/(KJ/KG K) 7.2278 7.4015 7.5683 7. 7294 7.8859 11.0386 8.1880 8.3346 8.4787 
C/ ( M/SEC) 465.9055 481.5609 496.3850 510.5076 524.0380 537.0672 549.6695 561.9060 573.8259 
KAPPA/ ( 1/MPA) 5.0119 5.0088 5.0065 5.0046 5.0033 5.0021 5.0013 5.0006 5.0000 
BETA/( 1000/K) 3.1 2.9 2.7 2.5 2.4 2.2 2.1 2.0 1.9 

Vl 
.3000 V/(M3/KG) .55958 .60319 .64673 .b9022 • 7336 7 • 77708 .8204 7 .86383 .90718 

H/(KJ/KG) 1041.2 1099.9 ll60. 5 1221.0 1287.6 1354.4 1423.6 1495.1 151>8.9 
S/ (KJ/KG K) 7.0158 7.1898 7.3568 7.5182 7.6 748 7.8276 7.9771 8.1238 8.2679 
C/(M/SEC) 465.6901 481 .4225 496.301>5 510.4767 524.0456 537 .lObO 549.7342 561.9922 573.9302 
KAPPA/ ( 1/MPA) 3.3453 3.3421 3.3398 3.33110 3.3366 3.3355 3.3346 3.3339 3. 3333 
BETA/( 1000/K) 3.1 2.9 2. 7 2.5 2.4 2.2 2.1 2.0 1.9 

.4000 V/(M3/KG) .41919 .45200 .48474 .51743 • 55007 .58269 .61527 .64784 .68038 
H/(KJ/KG) 1040.4 1099.3 ll59.9 1222.4 1287 .I IJ54.0 1423.2 1494.7 1568.6 
S/(KJ/KG K) 6.8649 7.0392 7.2064 7.3680 7.5248 7.6777 7.8273 7. 9740 8.1182 
C/(M/SilC) 465.4 783 481.2876 496.2316 510.4493 524.0563 537.1479 549.11018 562.0811 574.0371 
KAPPA/ ( 1/MPA) 2.5119 2.5088 2.5064 2.5046 2.5032 2.5021 2.5012 2. 5005 2.5000 
BETA/ (1000/K) 3.1 2.9 2.7 2.5 2.4 2.2 2.1 2.0 1.9 

.5000 vI (M3/KG) .33495 .36128 • 38754 .41375 .43992 .46605 .49216 .51824 .54431 
H/(KJ/KG) 1039.7 1098.6 1159.3 1221.9 1286.7 IJ53.6 1422.8 1494.4 1568.3 
S/(KJ/KG K) 6. 7474 6.9220 7.0895 7.2512 7.4082 7.5612 7.7109 7.8577 8.0020 
C/(M/SEC) 465.2699 481. 1562 496.1601 510.4252 524.0703 537.1928 549.8722 562.1729 574.1467 
KAPPA/ ( 1/MPA) 2.0119 2.0087 2.0064 2.0046 2.0032 2.0021 2.0012 2.0005 1.9999 
BETA/( 1000/K) 3.1 2.9 2.7 2.5 2.4 2.2 2.1 2.0 1.9 

.6000 V/(M3/KG) .27879 .30080 .32275 .34464 .36648 • 38810 .41009 .43185 .45360 
H/(KJ/KG) 1038.9 1097.9 ll58. 7 1221.4 1286.2 1353.2 1422.5 1494.1 1568.0 
S/(KJ/KG K) 6.6511 6.8260 6.9937 7.1556 7.3128 7.4659 7.6157 7.7626 7.9069 
C/ ( M/ SEC) 465.0650 481.02114 496.0921 510.4045 524.0875 537.2409 549.9456 562.26 73 574.25118 
KAPPA/ ( 1/MPA) 1.6786 1.6754 1.6730 1.6712 1.6698 1.6687 1.6678 1.6671 1.6666 
BETAHIOOO/K) 3.2 2.9 2.7 2.5 2.4 2.2 2.1 2.0 1.9 

-



THERMODYNAMIC PROPERTIES OF METHANE 

TEMPERATURES/(K) 

P/(MPA) 550.000 575.000 600.000 625.000 650.000 675.000 700.000 725.000 750.000 

.1000 V/(M3/KG) 2.85126 2.98098 3.11067 3.24037 3.37006 3.49974 3.62940 3.75907 3.88874 
H/(KJ/KG) 1645.7 1724.2 1805.1 1888.4 1973.8 2061.5 2151.3 2243.1 2336.9 
S/(KJ/KG K) 8.9803 9.1199 9.2577 9.3935 9.5276 9.6599 9. 7905 9.9194 10.0466 
C/(M/SEC) 585.3522 596.7379 607.9071 618.8804 629.6742 640.3020 650.7741 661.0987 671.2819 
KAPPA/ ( 1/MPA) 9.9996 9.9992 9.9989 9.9986 9.9984 9.9983 9.9981 9.9980 9.9979 
BET A/ (I 000/K) 1.8 I. 7 1.7 1.6 1.5 I. 5 1.4 1.4 1.3 

.1013 V/(M3/KG) 2.81398 2.94200 3.07001 3.19800 3.32600 3.45398 3.58196 3.70993 3.837119 
H/ (KJ/KG) 1645.7 1724.2 1805.1 1888.4 1973.8 2061.5 2151.3 2243.1 2336.9 
S/(KJ/KG K) 8.9734 9.1131 9.2508 9.3867 9.5208 9.6531 9. 7837 9.9126 10.03<}8 
C/(M/SEC) 585.3537 596.7396 607.9090 618.81123 629.6763 640.3042 650.7764 661.1010 6 71.2844 
KAPPA/ (1/MPA) 9.8688 9.8684 9.8682 9.11679 9.8677 9.8675 9.8674 9.8&72 9.11671 
BETA/ (1000/K) 1.8 I. 7 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

.2000 V/(M3/KG) 1.42569 1.49061 1.55551 1.62041 1.68529 I. 75017 1.81505 1.87991 1.94478 
H/(KJ/KG) 1645.4 1724.0 1804.9 18811.2 1973.7 2061.3 2151.1 2243.0 2336.8 
S/(KJ/KG K) 8.6205 8. 7602 8.8979 9.0338 9.1679 9.3003 9.4309 9.5598 9.61171 
C/(M/SEC) 585.4693 596.8&112 608.0487 619.0317 629.8340 640.4691 650.9475 661.2776 671.4657 
KAPPA/ (1/MPA) 4.9996 4.9992 4.9989 4.9986 4.9984 4.99112 4.99111 4.9<J80 4.9979 
BETA/ ( 1000/K) 1.8 I. 7 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

N 
on 

.3000 V/(M3/KG) .95050 .99382 1.03713 1.08042 1.12371 1.16699 I. 21026 I. 25353 I. 29679 
H/(KJ/KG) 1645.2 1723.8 1804.7 181111.0 1973.5 2061.2 2151.0 2242.9 2336.7 
S/(KJ/KG K) 11.4098 8.5495 8.6873 8.8233 8.9574 9.0898 9. 2204 9. 3494 9.4766 
C/(M/SEC) 585.5889 597.0008 6011.1925 619.1852 629.9958 640.6381 651.1228 661.4584 671.6512 
KAPPA/ ( 1/MPA) 3.3329 3.3325 3. 3322 3.3319 3.3317 3.3316 3. 3314 3.3313 3. 3312 
BETA/ ( 1000/10 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

.4000 V/(M3/KG) • 71291 • 74543 • 77794 .81043 .84292 .87540 .90787 .94034 .97280 
H/(KJ/KG) 1644.9 1723.5 1804.5 18117.8 1973.3 20&1.0 2150.9 2242.8 2336.6 

~~fM'~~>Kl 
8.2602 8.4000 8.5378 8.6738 8.8079 8.9404 9.0710 9.2000 9. 3273 

5115.7110 597.1359 608.3386 619.3408 630.1597 640.8091 651.3000 661.6409 6 71.8385 
KAPPA/ ( 1/MPA) 2.4995 2.4991 2.4988 2.4986 2.4984 2.4982 2.4981 2.4980 2.4979 
BETA/ (I 000/K) 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

.5000 V/(M3/KG) .57036 .59640 .62242 .64844 .67444 .70044 • 72644 .75242 .77841 
H/(KJ/KG) 1644.6 1723.3 1804.3 1887.6 1973.2 2060.9 2150.7 2242.6 2336.5 
S/(KJ/KG K) 8.1440 8.2838 8.4217 8.5577 8.6919 8.8244 8.9551 9.0841 9.2114 
C/lM/SEC) 585.8355 597.2733 6011.41170 619.4986 630.3256 640.9820 651.4790 661 .8253 672.0274 
KAPPA/( 1/MPA) 1.9995 1.9991 1.9988 1.9986 1.9984 1.9982 1.9980 I. 9979 1.9978 
IIETA/ ( 1000/K) 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

.6000 V/(M3/KG) .4 7533 .49704 .51875 .54044 • 56213 .583111 .60548 .62715 .648111 
H/(KJ/KG) 1644.4 1723.1 1804.1 1887.4 1973.0 2060.7 2150.6 2242.5 2336.4 
S/(KJ/KG K) 8.04<JO 8.1889 8.3268 8.4629 8.5971 8. 7295 8.8603 8.9893 9.1166 
C/(M/SEC) 585.9626 597.4130 6011.6376 619.6585 630.4935 641.1569 651.6599 662.0114 672.2180 
KAPPA/ ( 1/MPA) 1.6661 1.6657 1.6654 1.6652 1.6650 1.66411 1.6647 1.6646 1.6645 
BETA/( 1000/K) 1.8 1.7 1.7 1.6 I. 5 1.5 1.4 1.4 1.3 



THERMODYNAMIC PROPERTIES OF METHANE 

TEHPERATURES/(K) 

P/(HPA) 115.000 125.000 150.000 175.000 200.000 225.000 250.000 275.000 300.000 

.7000 V/(Ml/KG) .00239 .00249 .09852 .12076 .14154 .16157 .18118 .20051 .21966 
H/(KJ/KG) 81.3 117.9 642.1 701.5 758.0 813.4 868.5 924.0 980.4 
S/(KJ/KG K) .7818 1.0872 4.8151 5.1820 5.4838 5. 7445 5.9768 6.1886 6.3849 
C/(M/SEC) 1912.1080 1563.0824 300.3064 334.1386 362.3503 387.0286 409.1378 429.2400 447.7189 
KAPPA/ ( 1/MPA) .0019 .0025 1.6328 1.5398 1.4974 1.4743 1.4602 1.4511 1.4449 
BETA/ ( 1000/11:) 4.0 4.2 9.5 7.1 5.7 4.9 4.3 3.8 3.5 

.8000 V/(Ml/II:G) .00239 .00249 .08441 .10448 .12299 .14073 .15803 .17505 .19189 
H/(U/II:G) 81.4 118.0 637.8 698.7 755.9 811.7 867.2 922.9 979.5 
S/(U/II:G II:) .7809 1.0861 4.7256 5.1013 5.4072 5.6702 5.9038 6.1165 6.3134 
C/(M/SI!C) 1913.2254 1564.5211 296.6603 332.0257 360.9922 386.1123 408.5056 428.8019 447.4192 
KAPPA/(1/MPA) .0019 .0025 1.4673 1.3648 1.3201 1.2962 1.2819 1.2726 1.2663 
BETA/0000/11:) 4.0 4.2 10.1 7.3 5.9 5.0 4.3 3.9 3.5 

.9000 V/(M3/KG) .00239 .00249 .07336 .09179 .10855 .12451 .14002 .15525 .17029 
H/(KJ/II:G) 81.5 118.1 633.3 695.7 753.7 810.0 865.8 921.8 978.6 
S/(KJ/II:G K) .7799 1.0851 4.6431 5.0286 5.3387 5.6039 5.8390 6.0525 6.2500 
C/(M/SEC) 1914.3394 1565.9562 292.8236 329.8641 359.6192 385.1924 407.8743 428.3664 447.1229 
KAPPA/ ( 1/HPA) .0019 .0025 1.3435 1.2296 1.1826 1.1579 1.1432 1.1338 1.1275 
BETA/\ 1000/11:) 4.0 4.2 10.9 7.6 6.0 5.0 4.4 3.9 3.5 

VI 1.0000 V/(M3/KG) .00239 .00249 .06446 .08162 .09699 .11153 .12561 .13940 .15301 
~ H/(U/KG) 81.7 118.3 628.6 692.7 751.6 808.3 864.5 920.7 977.6 

S/(U/KG K) 0 7790 1.0840 4.5658 4.9619 5.2765 5.5441 5.7806 5.9950 6.1931 
C/(M/SEC) 1915.4518 1567.3881 288.7683 327.6509 358.2311 384.2691 407.2439 427.9337 446.8300 
KAPPA/ (1/HPA) .0019 .0025 1.2500 1.1226 1.0728 1.0473 1.0323 1.0228 1.0164 
BETA/ (1000/K) 4.0 4.2 11.7 7.8 6.1 5.1 4.4 3.9 3.5 

2.0000 V/(M3/KG) .00238 .00248 .00278 .03509 .04473 .05304 .06074 .06810 .07526 
H/(KJ/KG) 83.0 119.5 216.7 657.6 728.0 790.7 850;5 909.3 968.2 
S/(KJ/KG l) .7695 1.0737 I. 7821 4.4571 4.8338 5.1295 5.3817 5.6059 5.8106 
C/(M/SEC) 1926.4607 1581.5264 )017 .0593 301.7962 343.4638 374.8769 401.0255 423.7817 444.1068 
KAPPA/( 1/MPA) .0018 .0024 .0055 .6900 .5900 .5533 .5346 .5236 .5165 
BETA/ (I 000/ K) 3.9 4.1 5.5 12.5 7.8 6.0 4.9 4.3 3.8 

3.0000 V/(M3/KG) .00238 .00247 .00277 .00334 .02691 .03341 .03907 .04433 .04935 
H/(KJ/KG) 84.3 120.7 217.3 328.3 700.0 771.4 835.8 897.6 958.5 
S/(KJ/KG K) .7602 1.0636 1.7673 2.4496 4.5206 4.8573 5.1290 5.3645 5.5764 
C/(M/SEC) 1874.6567 1595.3181 1099.7844 654.4459 326.9519 365.3539 395.0918 420.0329 441.8103 
KAPPA/ ( 1/MPA) .0018 .0023 .0052 .0243 .4512 .3939 .3703 .3576 .3499 
BETA/( 1000/K) 3.9 4.1 5.3 12.6 10.8 7.1 5.6 4.6 4.0 

4.0000 V/(Ml/KG) .00237 .00247 .00276 .00327 .01752 .02348 .02821 .03244 .03640 
H/(KJ/KG) 85.6 121.9 217.9 125.1 664.5 750.0 820.2 885.4 948.6 
S/(KJ/KG K) .7510 1.0536 I. 7530 2.4119 4.2339 4.6378 4.9342 5.1827 5.4026 
C/(H/SEC) 1947.8681 1608.8351 1121.5333 702.9969 308.9117 356.1230 389.6971 416.8348 440.0261 
KAPPA/ ( 1/HPA) .0018 .0023 .0049 .0187 .4217 .3194 .28'13 .2749 .2665 
BETA/ (I 000/K) 3.9 4.0 5.1 10.4 16.8 8. 7 6.3 5.0 4.2 

-



THEKMOOYNA111C PROPERTIES OF METHANE 

T~MPERATURES/(K) 

P/(MPA) 325.000 350.000 375.000 400.000 425.000 450.000 475.000 500.000 525.000 

.7000 V/(H3/KG) .23868 .25761 .27647 .29527 .31403 .33276 .35146 .37014 .38880 
H/(KJ/KG) 1038.1 1097.2 1158.1 1220.9 1285.7 1352.8 1422.1 1493.8 1567.8 
S/(KJ/KG K) 6.5693 6. 7446 6.9126 7.0746 7.2319 7.3852 7.5351 7.6821 7.8265 
C/(K/SI!C) 464.8637 480.9042 496.0277 510.3872 524.1079 537.2920 550.0220 562.3646 574.3735 
KAPPA/( 1/HPA) 1.4405 1.4373 1.4349 1.4331 1.4317 1.4306 1.4297 1.4290 1.4284 
BETA/(1000/K) 3.2 2.9 2.7 2.5 2.4 2.2 2.1 2.0 1.9 

.8000 V/(MJ/KG) .20860 .22521 .24176 .25825 .27469 .29111 .30750 .32386 .34021 
H/(KI/ICC) 1037.3 1096.5 1157.5 1220.3 1285.3 1352.4 1421.7 1493.4 1567.5 
5/(I!JiltG I) 6.49413 6.6739 6.8421 7.0044 7.16111 7.3152 7.4652 7.6122 7. 756 7 
C/(K/SIC) 464.6659 480.7837 495.9668 510.3732 524.1316 537.3461 550.1012 562.4645 574.4909 
lAPP¥( I fKPto) I. 2619 I. 25&7 1.2563 I. 2545 1.2530 1.2520 1.2511 1.2504 1.2498 
IIET~ I 000/lt) 3.2 2.9 2.7 2.6 2.4 2.3 2.1 2.0 1.9 

.9000 V/(Kl/KG) .18520 .20001 .21476 .22945 .24410 .25871 .27330 .28786 .30241 
H/(KJ/KG) 1036.5 1095.8 1156.9 1219.11 1284.8 1352.0 1421.4 1493.1 1567.2 
S/(KJ/KG K) 6.4354 6.bll3 6. 7198 6.9422 7.0998 7.2533 7.4034 7. 5506 7.69~1 
C/(H/SEC) 464.4718 480.61>1>7 495.9094 510.3627 524.15115 537.4034 550.18)2 562.5672 574.6108 
KAPPA/ (I /HPA) 1.1230 1.1198 1.1174 1.1155 1.1141 1.1130 1.1122 1.1115 1.1109 
BETA/(1000/K) 3.2 3.0 2.7 2.6 2.4 2.3 2.1 2.0 1.9 ...,. 

on 
1.0000 V/(H3/KG) .16648 .17986 .19316 .20641 .21962 .23280 .24594 .25907 .27217 

H/(KJ/KG) 1035.7 1095.1 1156.3 1219.3 1284.4 1351.6 142 t.o 1492.8 1566.9 
S/ (KJ/KG K) 6.3789 6.5552 6. 7239 6.8865 7.0443 7.1979 7.3481 7.4953 7.6399 
C/ (H/ SEC) 464.2814 480.5H5 495.8555 510.3555 524.18116 537.4636 550.2682 562.6726 574.7333 
KAPPA/ (I /HPA) 1.0119 1.0086 1.0062 1.0044 1.0030 1.0019 1.0010 1.0003 .9998 
BETA/( 1000/K) 3.2 3.0 2.7 2.6 2.4 2.3 2.1 2.0 1.9 

2.0000 V/(H3/KG) .08226 .08917 .09600 .10271 .10950 .11620 .12287 .12951 .13614 
H/(KJ/KG) 1027.6 1088.2 1150.3 1214.1 1279.8 1347.5 1417.4 1489.6 1564.0 
S/(KJ/KG K) 6.0010 6.1806 6.3518 6.5164 6.6757 6.8306 6.9818 7.1298 7.2751 
C/ (K/ SEC) 462.58117 479.6278 495.5154 510.4717 524.6666 538.2328 551 .2747 563.8746 576.0971 
KAPPA/ (I /HPA) • 5117 .5084 .5059 .5040 .5026 .5016 .5007 .5000 .4995 
BETA/(1000/K) 3.4 3.1 2.8 2.6 2.5 2.3 2.2 2.0 1.9 

3.0000 V/(H3/KG) .05421 .05896 .06363 .06825 .07282 .07736 .08187 .08635 .09081 
H/(KJ/KG) 1019.5 1081.3 1144.3 12011.8 1275.2 1343.5 141J.9 1486.4 1561.3 
S/ (KJ/KG K) 5. 7118 5.9549 6.1288 6.2954 6.4562 6.6124 6. 7646 6.9135 7.0595 
C/(H/SEC) 461.3123 479.0965 495.5444 510.9320 525.4652 539.3011 552.5607 565.3385 577.7083 
KAPPA/ ( 1/HPA) .3449 .3414 .3389 .3370 .3356 .3346 .3337 .3331 .3326 
BETA/( 1000/K) 3.5 3.2 2.9 2.7 2.5 2.3 2.2 2.1 2.0 

4.0000 V/(H3/KG) .04019 .04387 .04747 .05101 .05450 .05796 .06138 .06479 .06817 
H/(KJ/KG) lOll. 2 1074.3 1138.3 1203.6 1270.6 1339.5 1410.4 1483.3 1558.5 
S/(KJ/KG K) 5.6032 5. 7901 5.9667 6.1354 6.2978 6.4552 6.6085 6.7582 6.9049 
C/(H/SEC) 460.5015 478.9864 495.9554 511.7403 526.51127 540.6630 554.11116 567.0552 579.5549 
KAPPA/ (I /HPA) .2613 .2571 .2551 .2533 .2519 .2509 .2501 .2495 .2490 
BETA/( 1000/K) 3.7 3.3 3.0 2.8 2.5 2.4 2.2 2.1 2.0 



TKERMODYNAHIC PROPERTIES OF KETKANE 

TEHPEKATURES/(K) 

P/(HPA) 550.000 575.000 600.000 625.000 650.000 675.000 700.000 725.000 750.000 

.7000 V/(H3/KG) .40745 .42608 .44470 .46331 .48191 .50050 .51909 .53767 .55625 
K/(KJ/KG) lb44.1 1722.9 1803.9 1887.3 1972.8 2060.6 2150.5 2242 .It 2336.3 
S/(KJ/KG K) 7.9686 8.1085 8.2465 8. 3826 8.5168 8.6493 8. 7801 8.9091 9.031>4 
C/(H/SEC) 586.0921 597.5551 608.7904 619.8205 630.6635 641.3317 651.8426 662.1992 672.4103 
KAPPA/ ( 1/HPA) 1.4280 1.4276 1.4273 1.4271 1.4269 1.4267 1.4266 1.4265 1.4264 
BETA/ ( 1000/K) 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

.8000 V/(M3/KG) .35654 .37285 .38916, .40545 .42174 .43802 .45429 .47056 .48682 
K/(KJ/KG) 1643.9 1722.6 1803.7 1887.1 1972.7 20b0.5 2150.4 2242.3 2316.2 
S/(KJ/KG K) 7.8989 8.0389 8.1769 8.ll30 8.4471 8.5798 8. 7106 8.8396 8.9670 
C/(H/SIC) 58b.2241 597.6995 608.9455 619.9846 630.8354 641.5124 652.0272 662.3888 672.6043 
KAPPA/ ( 1/MPA) 1.2494 1.2490 1.2487 1.2485 1.2483 1.2481 1.2480 1.2479 I. 24 78 
BETA/ ( 1000/1:) 1.8 1.7 1.7 1.6 1.5 I. 5 1.4 1.4 1.3 

.9000 V/(M3/KG) .31694 .33146 .34596 .36046 .37494 .38942 .40390 .41836 .43283 
H/(KJ/KG) 1643.6 1722.4 1803.5 1886.9 1972.5 2060.3 2150.2 2242.2 2336.1 
S/(KJ/KG K) 7.8373 7.9774 8.1154 8.2516 8.3859 8.5184 8.6492 •• 7783 8.9057 
C/(M/SEC) 586.3586 597.8463 609.1027 620.1509 631.0094 641.6930 652.2135 662.5802 672.8000 
KAPPA/(1/MPA) 1.1105 1.1101 1.1098 1.1096 1.1094 1.1092 1.1091 1.1090 1.1089 
BETA/ ( 1000/K) 1.8 1.8 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

Ul 1.0000 V/(M3/KG) .28526 .29834 .31141 .32446 .33751 .35055 .36358 .37661 .38963 
Ul H/(KJ/kG) 1643.4 1722.2 1803.3 1886.7 1972.4 2060.2 2150.1 2242.1 2336.0 

S/(KJ/KG K) 7. 7822 7. 9223 8.0604 8.1966 8.3309 8.4635 8.5943 8. 7234 8.8508 
C/(M/SEC) 586.4955 597.9954 609.2621 620.3192 631.1853 1>41.8755 652.4017 662.7732 672.9973 
KAPPA/ ( 1/MPA) .9993 .9990 .9987 .9984 .9982 .9981 .9980 .9979 .9978 
BETA/ (1000/K) 1.8 1.8 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

2.0000 V/(H3/KG) .14275 .14934 .15593 .16250 .16907 .17563 .18218 .18873 .19527 
H/ (KJ/KG) 1640.8 1719.9 1801.3 1884.9 1970.8 2058.8 2148.9 2241.0 2335.1 
S/(KJ/KG K) 7.4180 7.5586 7.6971 7.8336 7.9683 8.1012 8.2322 8. 3615 8.4891 
C/(H/SEC) 587.9959 599.6106 610.9747 622.1146 633.0515 643.8024 654.3806 664.7968 675.0591 
KAPPA/ ( 1/MPA) .4991 .4987 .4985 .4982 .4981 .4979 .4978 .4977 .4976 
BETA/ ( 1000/K) 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 1.3 

3.0000 V/(H3/KG) .09526 .09970 .10412 .10854 .11294 .11734 .12173 .12612 .13050 
H/(KJ/KG) 1638.3 1717.7 1799.3 1883.2 1969.2 2057.4 2147.7 2240.0 2334.2 
S/(KJ/KG K) 7.2029 7.3440 7.4829 7.6198 7. 7548 7.8880 8.0193 8.1488 8.2766 
C/(M/SEC) 589.72113 601.4448 612.8945 624.1065 635.1045 645.9070 656.5291 666.9824 677.2761 
KAPPA/(1/HPA) .3322 .3318 .3316 .3314 .3312 .3311 .3310 .Jl09 .3108 
BI!TA/ (1000/K) 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 1.3 

4.0000 vI (H3/KG) .07154 .07489 .07824 .08157 .08490 .08821 .09152 .09483 .09813 
H/(KJ/KG) 1635.9 1715.6 1797.4 11181.5 1967.8 2056.1 2146.6 2239.0 2333.4 
S/(KJ/KG K) 7.0489 7.1905 7.3299 7.4671 7.6024 7. 7358 7.8674 7.9971 8.1251 
C/(M/SEC) 591.6819 603.487,1 615.0106 626.2843 637.3138 648.1794 658.8371 669.3205 679.6389 
KAPPA/ ( 1/HPA) .2486 .2483 .2480 .2478 .2477 .2476 .2475 .2474 .2473 
BETA/ (1000/K) 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 1.3 

-



THERMODYNAMIC PROPERTIES OF METHANE 

TEHPERATUKES/(K) 

P/ (HPA) 115.000 125.000 150.000 175.000 200.000 225.000 250.000 275.000 300.000 

5.0000 V/(H3/KG) .00237 .00246 .00274 .00322 .01116 .01744 .021b7 .02531 .02865 
H/(U/KG) 86.9 123.1 218.6 322.8 612.2 726.0 803.8 872.8 938.5 
S/(lJ/KG K) .7419 1.0439 I. 7393 2.3805 3.9014 4.4413 4. 7695 5.0330 5.2615 
C/(H/SKC) 1958.2835 1622.0633 1142.4124 744.7495 293.1410 348.0540 385.2093 414.3696 438.8509 
KAPPA/ ( 1/HPA) .0017 .0022 .0046 .0154 .5095 .2796 .2414 .2252 .2163 
BETA/ ( 1000/K) 3,8 3.9 4.9 9.0 35.5 10.9 7 .I 5.5 4.5 

6.0000 V/(H3/KG) .00236 .00246 .00273 .00317 .00626 .01335 .01731 .02057 .02349 
H/(KJ/KG) 88.2 124.4 219.3 321.2 523.1 699.1 786.4 859.9 928.3 
S/(KJ/KG .K) . 7329 1.0342 1.7261 2. 3532 3.4131 4. 2539 4.6228 4.9032 5.1411 
C/ (H/S£C) 1968.5073 1635.0240 1162.5149 781.8766 317.4347 342.8265 382.1284 412.8505 438.3886 
KAPPA/ (I /HPA) .0017 .0022 .0044 .0131 .5116 .2558 .2094 .1918 .1826 
BETA/( 1000/K) 3.8 3.9 4.7 8.1 75.8 13.9 8.1 5.9 4.8 

7.0000 V/(H3/KG) .00236 .00245 .00272 .00313 .004b3 .01044 .01422 .01720 .01982 "' on 
H/(KJ/KG) 89.6 125.7 220.2 320.1 467.6 b69.5 768.4 846.8 918.0 
S/(KJ/KG K) • 7241 1.0248 I. 7134 2.3289 3.1096 4.0699 4.4879 4. 7871 5.0350 
C/(H/SEC) 1978.5678 164 7. 7226 1181.9020 815.5932 397.11829 343.2001 381 .0755 412.5098 438.7444 
KAPPA/ ( 1/HPA) .0017 .0021 .0042 .0115 .1605 .2347 .1857 .1674 .1581 
IIETA/(1000/K) 3.7 3.8 4.6 7.4 38.6 17.4 9.2 6.4 5.1 

8.0000 V/(H3/KG) .00236 .00245 .00271 .00310 .00415 .00838 .01193 .01469 .01709 
H/(KJ/KG) 90.9 126.9 221.0 319.4 446.4 63'1.1 750.0 833.5 907.7 
S/ (KJ/KG K) • 7153 1.0155 I. 7011 2.3069 2.9819 3.8932 4.3621 4.6811 4.9393 
C/{H/SEC) 1988.4619 1660.1759 1200.6446 846.6499 468.1025 352.0403 382.7070 413.5770 440.0167 
KAPPA/ (I /HPA) .0016 .0021 .0040 .0102 .0751 .2042 .1658 .1483 .1393 
BETA/ ( 1000/K) 3.7 3.8 4.5 6.8 22.5 20.2 10.2 6.9 5.3 

9.0000 V/(H3/KG) .00235 .00244 .00270 .00307 .00392 .00697 .01020 .01277 .01498 
HI (KJ/KG) 92.3 128.2 221.9 318.9 435.2 611.2 731.6 820.3 897.4 
S/(KJ/KG K) .7067 1.0063 1.6891 2.2866 2.9057 3. 7350 4. 2444 4. 5832 4.8519 
C/(H/SI!C) 1998.1877 1672.4088 1218.7963 875.5655 524.9400 369.6602 387.5358 416.2457 442.2878 
KAPPA/ ( 1/HPA) .0016 .0020 .0039 .0092 .0470 .1643 .1475 .1325 .1243 
BETA/ ( 1000/K) 3.7 3.7 4.4 6.4 16.1 20.9 11.1 7.4 5.6 

10.0000 V/(H3/KG) .00235 .00244 .00269 .00304 .00376 .00603 .00888 .01126 .01332 
H/(KJ/KG) 93.7 129.6 222.9 318.7 428.1 587.8 713.9 807.3 887.3 
S/(KJ/KG K) .6981 .9972 1.6775 2.2678 2.8508 3.6024 4. 1355 4.4924 4. 7711 
C/(H/SEC) 2007. 7728 1684.3987 1236.4047 902.6927 573.0779 393.7239 395.7265 420.6380 445.6144 
KAPPA/ (1/HPA) .0016 .0020 .0037 .0084 .0338 .1263 .1297 .1189 .1117 
III!TA/ (1000/K) 3.6 3.7 4.3 6.0 12.8 19.8 11.8 7.8 5.8 



THERMODYNAMIC PROPERTIES OF METHANE 

TEHPERATURES/(K) 

P/(HPA) 325.000 350.000 375.000 400.000 425.000 450.000 475.000 500.000 525.000 

5.0000 V/(H3/KG) .03180 .03484 .03779 .04068 .04352 .04633 .04911 .05186 .05460 
H/(KJ/KG) 1002.9 1067.3 1132.3 1198.4 1266.1 1335.5 1406.9 1480.3 1555.8 
S/(KJ/KG K) 5.4678 5.6585 5.8380 6.0088 6.1728 6.3315 6.4858 6.6364 6.7838 
C/(H/SEC) 460.2084 479.3246 496.7607 512.9001 528.0167 542.3128 555.9403 569.0152 581 .6273 
KAPPA/ ( 1/HPA) .2109 .2013 .2047 .2029 .2016 .2006 .1998 .1992 .1987 
BETA/ 0000/K) 3.9 3.4 3.1 2.8 2.6 2.4 2.3 2.1 2.0 

6.0000 V/(H3/KG) .02622 .02883 .03135 .03381 .03622 .03859 .04094 .04326 .04556 
H/(KJ/KG) 994.5 1060.2 1126.3 1193.3 1261.7 1331.6 1403.5 1477.3 1553.2 
S/ (KJ/KG K) 5. 3533 5.5481 5.1304 5.9033 6.0691 6.2291 6. 3844 6.5358 6.6839 
C/(H/SEC) 460.4859 480.137b 497.9118 514.4137 529.7644 544.2441 558.0174 571.2093 583.9156 
KAPPA/(1/HPA) .1770 .1734 .1710 .1692 .1679 .16b9 .1662 .1656 .1651 
BETA/(1000/K) 4.1 3.6 3.2 2.9 2.6 2.4 2.3 2. I 2.0 

7.0000 vI (H3/KG) .02225 .02455 .02676 .02891 .03101 .03308 .03511 .03713 .03912 
H/(KJ/KG) 986.2 1053.3 1120.4 1188.2 1257.3 1327.8 1400.1 1474.3 1550.6 

VI S/(KJ/KG K) 5.2533 5.4522 5.6374 5.8125 5.9799 6.1412 6.2976 6.4499 6.5987 -...1 
C/(H/Sl!C) 461.3850 481.4493 499.5981 516.2825 531.8221 546.4505 560.3419 573.6279 586.4098 
KAPPA/ ( 1/HPA) .1526 .1491 .1467 .1450 .1437 .1428 .1421 .1415 .1411 
BETA/(1000/K) 4.2 3.7 3.3 2.9 2.7 2.5 2.3 2.2 2.0 

8.0000 V/(H3/KG) .01929 .02135 .02333 .02525 .02112 .02895 .03075 .03253 .03429 
H/(KJ/KG) 977.8 1046.3 1114.5 1183.2 1252.9 1324.0 1396.8 1471.5 1548.1 
S/(KJ/KG K) 5.1639 5.3669 5.5551 5. 7325 5.9015 6.0641 6.2215 6.3746 6.5241 
C/(H/SEC) 462.9510 4113.2799 501.6467 518.5060 534.1851 548.9248 562.9048 576.2618 589.1002 
KAPPA/ ( 1/HPA) .1340 .1306 .1283 .1267 .1255 .1246 .1239 .1234 .1230 
BETA/0000/K) 4.4 3.8 3.3 3.0 2.7 2.5 2.3 2.2 2.0 

9.0000 V/(H3/KG) .01700 .01888 .02068 .02241 .02410 .02575 .02737 .02897 .03055 
H/(KJ/KG) 969.5 1039.4 1108.7 1178.2 1248.6 1320.3 1393.6 1468.7 1545.6 
S/(KJ/KG K) 5.0827 5.2900 5.4811 5.6606 5.8314 5.9953 6.1537 6.3077 6.4578 
C/(H/SEC) 465.2206 485.6445 504.1213 521.0819 536.8478 551.6593 565.6978 579.1016 591.9773 
KAPPA/ ( 1/HPA) .1193 .1161 .1139 .1123 .1112 .1104 .1098 .1093 .1089 
BETA/ 0000/K) 4.6 3.9 3.4 3.0 2.8 2.5 2.4 2.2 2.1 

10.0000 V/(H3/KG) .01518 .01692 .01856 .02015 .02169 .02319 .02467 .02612 .02755 
H/ (KJ/KG) 961.4 1032.7 1103.0 1173.4 1244.4 1316.7 1390.4 1465.9 1543.2 
S/(KJ/KG K) 5.0082 5.2196 5.4131 5.5953 5. 7677 5.9329 6.0924 6.2472 6.3980 
C/(H/SEC) 468.2184 488.5519 507.0225 524.0064 539.8036 554.6459 5&11.7116 582.1380 595.0315 
KAPPA/ 0/HPA) .1072 .1042 .1022 .1008 .0997 .0990 .0984 .0979 .0976 
BETA/ 0000/K) 4.7 4.0 3.5 3.1 2.8 2.6 2.4 2.2 2.1 

-



THEKKODYNAHlC PROPERTl~S OF METHANE 

TEHPERATURES/(K) 

P/(HPA) 550.000 575.000 600.000 625.000 650.000 675.000 700.000 725.000 750.000 

5.0000 V/(H3/KG) .05 732 .06002 .06272 .06540 .06808 .07075 .07341 .07607 .07872 
H/(KJ/KG) 1633.5 1713.5 1795.6 1879.9 1966.3 2054.9 2145.5 2238.1 2332.6 
S/(KJ/KG 1.) 6.9284 7.0705 7.2103 7.3479 7.4835 7.6172 7.7490 7.8790 8.0071 
C/(H/SEC) 593.8463 605.7269 617.3125 628.6374 639.7291 650.6094 661.2957 671.8018 682.1386 
KAPPA/ (1/HPA) .1984 .1981 .1978 .1977 .1975 .1974 .1973 .1972 .1972 BETA/ (1000/K) 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 1.3 

6.0000 V/(H3/KG) .04785 .05012 .05238 .05464 .05688 .05911 .06134 .06357 .06579 
H/(KJ/KG) 1631.2 1711.4 1793.8 1878.3 1965.0 2053.7 2144.5 2237.2 2331.9 
S/(KJ/KG K) 6.8291 6.9717 7.1119 7.2499 7.3858 7.5198 7.6518 7.7820 7.9103 
C/(H/SEC) 596.2110 608.1537 619.71199 631. 1558 642.2806 653.1875 663.8949 674.4175 684.7666 
KAPPA/ ( 1/HPA) .1648 .1645 .1643 .1641 .1640 .1639 .1638 .1638 .1637 
HETA/(1000/K) 1.9 1.8 1.7 1.6 1.6 1.5 1.5 1.4 1.3 

7.0000 V/(H3/KG) .04110 .04306 .04501 .04695 .04889 .05081 .05273 .05465 .05656 00 .,... 
H/(KJ/KG) 1628.9 1709.4 1792.0 1876.8 1963.6 2052.6 2143.5 2236.4 2331.2 
S/(KJ/KG K) 6. 7444 6.8875 7.0281 7.1665 7.3028 7.4370 7.5693 7.6996 7.11282 
C/ (H/ SEC) 598.7659 610.7574 622.4326 633.8296 644.9788 655.9045 666.6261 677.1588 687.5147 
KAPPA/ ( 1/HPA) .1408 .1405 .1403 .1402 .1401 .1400 .1399 .1399 .1398 
BETA/(1000/K) 1.9 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.3 

8.0000 V/(H3/KG) .03604 .03777 .03949 .04120 .04290 .04459 .04628 .04796 .04964 
H/(KJ/KG) 1626.7 1707.5 1790.4 1875.3 1962.4 2051.5 2142.6 2235.6 2330.5 
S/(KJ/KG K) 6.6705 6.8141 6.9551 7.0939 7.2304 7.3649 7.4974 7.6280 7.7567 
C/(H/SEC) 601.5012 613.5282 625.2311 636.6493 64 7. 8144 658.7515 669.4805 680.0175 690.3748 
KAPPA/ (1/HPA) .1227 .1225 .1223 .1222 .1221 .1220 .1219 .1219 .1219 
BETA/(1000/K) 1.9 1.8 1.7 I. 7 1.6 1.5 1.5 1.4 1.3 

9.0000 V/(H3/KG) .03211 .03366 .03520 .03673 .03825 .03976 .04127 .04277 .04427 
H/(KJ/KG) 1624.6 1705.6 1788.7 1873.9 1961.2 2050.4 2141.7 2234.9 2329.9 
S/(KJ/KG K) 6.6048 6.7488 6.8903 7.0294 7.1663 7.3010 7.4338 7.5646 7. 6935 
C/(H/SEG) 604.4073 616.4566 628.1760 639.6060 650.7787 661.7199 672.4502 682.9857 693.3395 
KAPPA/ (1/HPA) .1086 .1084 .1083 .1081 .1080 .1080 .1079 .1079 .1079 
BETA/(1000/K) 1.9 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.4 

10.0000 V/(H3/KG) .02897 .03038 .03177 .03315 .03453 .03590 .03 726 .03862 .03997 
H/(KJ/KG) 1622.5 1703.8 1787 .I 1872.5 1960.0 2049.4 2140.9 2234.2 2329.4 
S/ (KJ/KG K) 6.5455 6.6901 6.8320 6.9714 7.1086 7.2436 7. J766 7. 5076 7.6367 
C/(H/SEC) 607.4750 619.5335 631.2585 642.6909 653.8634 664.8018 675.5272 686.0561 696.4014 
KAPPA/ ( 1/HPA) .0973 .0971 .0970 .0969 .0968 .0967 .0967 .0967 .0967 
BETA/(1000/K) 1.9 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.4 
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PROPERTIES OF SATURATED ETHANE 

TEMPERATURE PRI!SSURI! VOLUME/ (H3/KG) I!NTHALPY/(KJ/KG) EHTROPY/(KJ/KG K) 
K HPA VF VG HF HFG HG SF SFG SG 

185.00000 .10544 .001116 .46775 91.52337 489.56928 581.09265 .54763 2.64632 3.19395 
190.00000 .13696 .00188 .36700 104.07286 482.57043 586.64329 .61425 2.53984 3.15409 
195.00000 .17529 .00191 .29175 116.87440 475.17165 592.04605 .68037 2.43678 3.11715 
200.00000 .22133 .00193 .23469 129.91117 467.36954 597.28672 .74597 2.33685 3.08281 
205.00000 .27600 .00196 .19084 143.18824 459.16296 602.35120 .81098 2.23982 3.05080 
210.00000 .34023 .00199 .15671 156.67363 450.55159 607.22522 .87536 2.14548 3.02084 
215.00000 .41498 .00201 .12983 170.35918 441.53481 611.89399 .93906 2.05365 2.99271 
220.00000 .50123 .00204 .10842 t84.23nt 432.11019 616.34171 1.00203 I. 96414 2.'16617 
225.00000 .59995 .00207 .09120 198.27907 422.27194 620.55101 1.06426 I .87676 2.94102 
230.00000 .71215 .00211 .07721 212.49341 412.00879 624.50220 1.12571 I. 79134 2.91705 
235.00000 .83883 .00214 .06574 226.86945 401.30307 628.17252 1.18638 I. 7076 7 2.89406 
240.00000 .98103 .00218 .05625 241.41144 390.12258 631.53402 I. 24632 1.62551 2.87183 
245.00000 1.13980 .00222 .04834 256.12816 378.42521 634.55337 1.30557 I. 54459 2.85016 

0\ 
250.00000 I. 31626 .00226 .04170 271.04057 366.14798 637.18855 I. 36423 1.46459 2.82882 
255.00000 I. 51156 .00230 .03607 286.18409 353.20194 639.38603 1.42244 I. 38511 2.80755 
260.00000 I. 72692 .00235 .03126 301.61298 339.46335 641.07613 1.48041 1.30563 2.78604 
265.00000 I. 96366 .00241 .02712 317.40714 324.76005 642.16719 I. Sl843 1.22551 2. 76394 
270.00000 2.22322 .00247 .02354 333.68207 308.85079 642.53286 1.59691 1.14389 2.74080 
275.00000 2.50717 .00254 .02039 350.60450 291.39161 641.99612 1.65640 1.05961 2.71601 
280.00000 2.81725 .00262 .01761 368.42091 271.87433 640.29524 1.71772 .97098 2.68870 
285.00000 3.15543 .002 71 .01512 387.50207 249.51971 637.02178 1.78207 .87551 2.65758 
290.00000 3.52391 .00284 .01284 408.45684 223.01524 631.47208" 1.85139 .76902 2.62041 
295.00000 3. 92521 .00300 .01069 432.40600 189.84303 622.24903 I. 92925 .64354 2. 57279 
300.00000 4. 36220 .00327 .00853 462.03902 143.65042 605.68943 2.02423 .47883 2.50307 
305.42000 4.83819 .00488 .00488 537.43905 0. 537.43905 2.26698 0. 2.26698 



THERMODYNAMIC PROPERTIES OF ETHANE 

TEHPERATURES/(K) 

P/(MPA) t85.000 200.000 225.000 250.000 275.000 3oo:ooo 325.000 350.000 375.000 400.000 425.000 450.000 

.1000 V/(M3/KG) .49416 .53837 .61085 .68235 • 75320 .82364 .89379 .96373 1.03352 1.10319 1.17278 1.24230 
H/(KJ/KG) 581.4 603.2 640.5 679.6 720.7 763.9 809.4 857.5 908.0 961.2 1017.0 1075.5 
S/(KJ/KG K) 3.2097 3.3228 3.4989 3.6635 3.8199 3.9703 4.1161 4.2584 4.3979 4.5351 4.6705 4.8041 
C/(M/SEC) 247.5337 257.6355 273.0272 287.0399 300.0087 312.1632 323.6667 334.6390 345.1691 355.3247 365.1581 374.7097 
KAPPA/ 0/MPA) 10.3651 10.2808 10.1900 10.1345 10.0986 10.0741 10.0569 10.0444 10.0351 10.0280 10.0225 10.0182 
BETA/(1000/K) 6.0 5.4 4. 7 4.2 3.8 3.4 3.1 2.9 2.7 2.5 2.4 2.2 

.1013 V/(M3/KG) .48746 .53114 .60271 .67330 .74326 .81279 .88203 .95107 1.01995 I .08873 1.15741 I .22603 
H/(KJ/KG) 581.3 603.1 640.5 679.6 720.6 763.9 809.4 857.4 908.0 961.2 1017.0 1075.5 
S/(KJ/KG K) 3.2058 3.3190 3.4951 3.6597 3.8162 3.9666 4.1124 4.2547 4.3942 4.5315 4.6668 4.8004 
C/(M/SI!C) 247.4580 257.5741 272.9823 287.0059 299.9823 312.1422 323.6499 334.6253 345.1579 355.3155 365.1505 374.7034 
KAPPA/ 0/MPA) 10.2348 10.1503 10.0594 10.0038 9.9678 9.9434 9.9261 9.9137 9.9043 9.8973 9.8918 9.8875 
BETA/( 1000/K) 6.0 5.4 4.7 4.2 3.8 3.4 3.1 2.9 2.7 2.5 2.4 2.2 

.2000 V/(Ml/KG) .00186 .26143 .29953 .33653 .37286 .408H .44434 .47972 .51494 .55005 .58507 .62002 
H/(KJ/KG) 91.6 598.3 636.8 676.7 718.3 761.9 807.8 856.0 906.8 960.1 1016.1 1074.6 
S/(KJ/KG K) .5472 3.1145 3. 2959 3.4637 3.6222 3. 7740 3.9208 4.0638 4.2038 4.3415 4.4771 4.6110 
C/(M/SI!C) 1536.0875 252.8543 269.5693 284.4378 297.9943 310.5711 322.3892 333.6024 344.3217 354.6287 364.5852 374.2384 
KAPPA/( 1/MPA) .0017 5.3045 5.2003 5.1395 5.1011 5.0755 5.0577 5.0449 5.0354 5.0282 5.0226 5.0183 
BITA/(1000/K) 2.5 5.9 5.0 4.4 3.9 3.5 3.2 2.~ 2.7 2.5 2.4 2.3 N 

\C) 

.3000 V/(Ml/KG) .00186 .00193 .19561 .22119 .24604 .27043 .29451 .31837 .34208 .36566 .38916 .41259 
H/(lJ/KG) 91.7 130.0 633.0 673.7 715.9 759.9 806. I 854.6 905.5 959.0 1015.1 1073.8 
S/(KJ/KG K) .5467 .7456 3.1719 3.3433 3.5040 3.6572 3.8050 3.9488 4.0893 4.2274 4.3633 4.4975 
C/(M/SI!C) 1536.9307 1311.5729 265.9586 281.7596 295.9397 308.9571 321.0996 332.55'16 343.47ll 353.9318 364.0127 373.7684 
KAPPA/0/MPA) .0017 .0022 3.5453 3.4783 3.4372 3.4103 3.3919 3.3787 3.3690 3.3617 3.3560 3.3516 
IITA/ (I 000/ K) 2.5 2.7 5.3 4.5 4.0 3.6 3.3 3.0 2.8 2.6 2.4 2.3 

.4000 V/(Ml/KG) .00186 .00193 .14354 .16346 .18260 .20125 .21958 .23769 .25564 .27347 .29121 .30888 
H/(U/lG) 91.8 llO.I 629.0 670.6 713.4 757.9 804.4 853.1 904.3 957.9 1014.1 1072.9 
S/(U/lG K) .5462 .7450 3.0800 3.2551 3.4182 3.5729 3.7218 3.8663 4.0074 4.1459 4.2821 4.4165 
C/(M/SI!C) I 537.7725 1312.6446 262.1758 278.9991 293.8426 307.3204 319.7978 331.5104 342.6182 353.2341 363.4407 373.2997 
lAPPA/ ( 1/MPA) .0017 .0022 2.7253 2.6508 2.6068 2.5716 2.5594 2.5458 2.5359 2.5285 2.5228 2.5183 
BI!TA/(1000/K) 2.5 2. 7 5.7 4.8 4.1 3.7 3.3 3.0 2.11 2.6 2.4 2.3 

.5000 V/(Ml/KG) .00186 .00193 .11219 .12877 .14450 .15973 .17462 .18928 .20378 .21815 .23243 .24665 
H/(lJ/KG) 91.9 130.2 624.9 667.4 710.9 755.8 802.7 851.7 903.0 956.8 1013.2 1072.0 
S/(KJ/KG K) .5458 .7445 3.0052 3.1845 3.3501 3.5064 3.6564 3.8016 3.9433 4.0822 4.2187 4.3533 
C/(M/SI!C) 1538.6129 1313.7140 258.1971 276.1494 291.7009 305.6601 318.4836 330.4549 341.7621 352.5357 362.8693 372.8323 
KAPPA/ ( 1/MPA) .0017 .0022 2.2406 2.1573 2.1099 2.0802 2.0603 2.0464 2.0362 2.0287 2.0229 2.0184 
BETA/( 1000/l) 2.5 2.7 6.1 5.0 4.3 3.8 3.4 3.1 2.8 2.11 2.5 2.3 

.6000 V/(Ml/KG) .00186 .00193 .00207 .10559 .11908 .l3203 .14463 .15700 .16920 .18127 .19325 .20516 
H/ (lJ/KG) 92.0 130.3 198.3 664.2 708.3 753.7 800.9 850.2 901.7 955.7 1012.2 1071.2 
S/(KJ/lG K) .5453 • 7440 1.0643 3.1249 3.2931 3.4511 3.6022 3. 7482 3.8904 4.0297 4.1666 4.3015 
C/(M/SI!C) 1539.4517 IJI4. 7812 1034.9196 273.2026 289.5119 303.9756 317.1566 329.3930 340.9033 351.8366 362.2985 372.3663 
KAPPA/ ( 1/MPA) .0017 .0022 .0035 1.8311 I. 7799 I. 7485 1.7279 1.7135 1.7032 1.6955 1.6896 1.6851 
BI!TA/(1000/K) 2.5 2.7 3.1 5.3 4.4 3.9 3.4 3.1 2.9 2.7 2.5 2.3 



THERHODYNAHIC PROPERTIES OF ETHANE 

TEMPERATURES/(K) 

P/(MPA) 475.000 500.000 525.000 550.000 5n.ooo 600.000 625.000 650.000 67S.OOO 700.000 725.000 750.000 

.1000 V/(M3/KG) 1.31177 I. 38119 1.45059 1.51995 1.58928 1.65860 I. 72790 1.79719 1.86646 1.93572 2.00497 2.07422 
H/(KJ/KG) 1136.6 1200.3 1266.5 1335.3 1406.5 1480.0 1555.7 1633.7 1713.7 1795.6 1879.5 1965.1 
S/(KJ/KG K) 4.9362 5.0669 5.1962 5.3241 5.4506 5.5758 5.6995 5.8217 5.9424 6.0617 6.1793 6.2954 
C/(M/SEC) 384.0119 393.0904 401.9665 410.6573 419.1774 427.5389 435.7521 443.8256 451.7670 459.5827 467.2779 474.8573 
KAPPA/ ( 1/HPA) 10.0148 10.0120 10.0097 10.0078 10.0062 10.0049 10.0038 10.0029 10.0021 10.0014 10.0008 10.0003 
BETA/ (I 000/K) 2.1 2.0 1.9 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

.1013 V/(M3/KG) 1.29459 1.36311 1.43160 1.50006 1.56849 1.63690 1.70530 1. 77368 1.84204 1.91040 1.97875 2.04709 
H/(KJ/KG) 1136.6 1200.3 1266.5 1335.3 1406.5 1480.0 1555.7 1633.7 1713.6 1795.6 1879.5 1965.1 
S/(KJ/KG K) 4.9326 5.0632 5.1925 5.3204 5.4470 5.5721 5.6951 5.8180 5.93118 6.0580 6.1757 6.2918 
C/ (M/ SEC) 384.0067 393.0863 401.9631 410.6547 419.1754 427.5374 435.7510 443.1249 451.7667 459.5127 467.2782 474.8578 
KAPPA/ ( 1/MPA) 9.8840 9.8812 9.8789 9.8770 9.8755 9.8742 9.8730 9.8721 9.8713 9.8706 9.1700 9.8695 
BETA/ (1000/K) 2.1 2.0 1.9 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

.2000 V/(M3/KG) .65492 .68977 . 72459 .75938 .79415 .82889 .86362 .89834 .93304 .96773 1.00241 1.03708 
H/(KJ/KG) 1135.8 1199.6 1265.9 1334.7 1405.9 1479.5 1555.3 1633.3 1713.3 1795.3 1879.1 1964.8 
S/(KJ/KG K) 4. 7433 4.8741 5.0035 5.1316 5.2582 5.3834 5.5071 5.6294 5.7502 5.8695 5.9872 6.1034 
C/(M/SEC) 383.6255 392.7758 401.7130 410.4564 419.0219 427.4230 435.6709 443.7750 451.7434 459.5131 467.2997 474.8982 
KAPPA/ ( 1/MPA) 5.0148 5.0120 5.0097 5.0078 5.0062 5.0049 5.0038 5.0028 . 5.0020 5.0014 5.0008 5.0003 
BETA/( 1000/K) 2.1 2.0 1.9 1.8 1.8 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

01 
.3000 V/(M3/KG) .43597 .45930 .48259 .50586 w .52910 .55233 .57S53 . 59872 .62190 .64506 .66822 .69137 

H/(KJ/KG) 1135.1 1198.9 1265.3 1334.2 1405.4 1479.0 1554.9 1632.9 1712.9 1794.9 1878.8 1964.5 
S/(KJ/KG K) 4.6299 4. 7609 4.8905 5.0186 5.1453 5.2706 5.3944 5.5168 5.6376 5.7569 5.8746 5.9908 
C/(M/SEC) 383.2410 392.4633 401.4617 410.2577 418.8688 427.3094 435.5919 443.7265 451.7219 459.5855 46 7. 3235 474.9411 
KAPPA/ ( 1/MPA) 3.3481 3.3453 3.3430 3.3411 3.3395 3.3382 3. 3371 3.3362 3.3353 3.3347 3.3341 3.3336 
BETA/( 1000/K) 2.1 2.0 1.9 1.8 1.8 1.7 1.6 1.5 1.5 1.4 1.4 1.3 

.4000 V /(M3/KG) .32649 .34406 .36160 .37910 .39658 .41404 .43149 .44892 .46633 .48374 • 50113 .51852 
H/(KJ/KG) 1134.3 1198.2 1264.7 1333.6 1404.9 1471.5 1554.4 1632.4 1712.5 1794.6 1878.5 1964.2 
S/(KJ/KG K) 4.5492 4.6803 4.8100 4.9382 5.0650 5.1904 5.3142 5.4366 5. 5575 5.6769 5.7947 5.9109 
C/(M/SEC) 382.8581 392.1528 401.2127 410.0613 418.7179 427.1981 435.5152 443.6803 451.7026 459.5901 467.3494 474.9860 
KAPPA/ ( 1/MPA) 2.5148 2.5120 2.5096 2.5077 2.5062 2.5048 2. 5037 2.5028 ·2. 5020 2. 5013 2.5007 2.5002 
BETA/ ( 1000/K) 2.2 2.0 1.9 1.8 1.8 1.7 1.6 1.6 1.5 1.4 1.4 1.3 

.5000 V/(M3/KG) .26081 .27492 .28900 .30305 .31707 .33108 .34506 .35903 .37299 .38694 .40088 .41481 
H/(KJ/KG) 1133.5 1197.5 1264.0 1333.0 1404.4 1478.1 1554.0 1632.0 1712.2 1794.2 1878.2 1963.9 
S/(KJ/KG K) 4.4862 4.6175 4. 7473 4.8757 5.0025 5.1280 5.2519 5.3744 5.4953 5.6147 5. 7325 5.8488 
C/(M/SEC) 382.4771 391.8443 400.91>58 409.8672 418.5693 427.0891 435.4408 443.6363 451.6854 459.5967 467.3772 475.0328 
KAPPA/ ( 1/MPA) 2.0148 2.0120 2.0096 2.0077 2.0061 2.0048 2.0037 2.0028 2.0020 2.0013 2.0007 2.0002 
BETA/(1000/K) 2.2 2.1 1.9 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 1.3 

.6000 V/(M3/KG) .21702 .22883 .24060 . 25234 .26407 . 275 76 .28745 .29911 .31077 .32241 .33404 . 3456 7 
H/(KJ/KG) 1132.7 1196.8 1263.4 1332.4 1403.9 1477.6 1551.5 1631.6 1711.8 1793.9 1877.9 1963.6 
S/ (KJ/KG K) 4.4346 4.5660 4.6960 4.8244 4.9514 5.0769 5.2009 5.3234 5.4444 5.5638 5.6817 5.7980 
C/(M/SEC) 382.0979 391.53110 400.7212 409.6755 418.4231 426.9824 435.3687 443.5945 451.6704 459.6055 467.4011 475.0815 
KAPPA/ (1/MPA) 1.6815 1.6786 1.6763 1.6744 1.6728 1.6714 1.6703 1.6694 1.6686 1.6679 1.6673 1.6668 
BETA/(1000/K) 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 1.3 

-



TKERMODYNAHIC PROPERTIES OF ETKAH~ 

TEHPERATUkES/(K) 

P/(HPA) 775.000 800.000 825.000 850.000 875.000 900.000 925.000 950.000 

.1000 V/(H3/KG) 2.14345 2.21268 2.28190 2.35112 2.42033 2.48955 2.55875 2.62795 
H/ (KJ/KG) 2052.4 2141.4 2232 .o 2324.1 2417.8 2512.9 2609.5 2707.7 
5/(KJ/KG K) 6.4100 6.5230 6.6345 6. 7445 6.8531 6.9602 7.0662 7.1709 
C/ (H/ SEC) 482.3245 489.6825 496.9336 504.0796 511.1214 5111.0596 524.8942 531.6248 
KAPPA/ (1/HPA) 9.9998 9.9994 9.9991 9.9988 9.9986 9.9983 9.9981 9.9980 
BETA/(1000/K) 1.3 1.3 1.2 1.2 1.1 1.1 1.1 1.1 

.1013 V/(HJ/KG) 2.11542 2.18375 2.25207 2.32038 2. 38869 2.45699 2.52529 2.59359 
H/(ltJ/KG) 2052.4 2141.4 2232.0 2324.1 2417 .II 2512.9 2609.5 2 707. 7 
S/(KJ/KG K) 6.4064 6.5194 6.6309 6. 7409 6.8494 6.9566 7.0625 7.1672 
C/ (H/ SEC) 41!2. 3252 489.6835 496.9348 504.0809 51 I. 1229 518.0612 524.8960 531.6267 
KAPPA/ (I /HPA) 9.8691 9.8687 9.8683 9.8681 9.8678 9.8675 9.8674 9.1!672 
BETA/(1000/K). 1.3 1.3 1.2 1.2 1.1 1.1 1.1 1.1 

.2000 V/(H3/ItG) 1.07174 1.10640 1.14105 1.17570 1.21034 1.24498 1.27961 1.31424 
H/(KJ/KG) 2052.2 2141.2 2231.8 2323.9 2417.6 2512.7 2609.3 2 70 7. 5 
S/(KJ/KG K) 6.2179 6.3310 6.4425 6.5525 6.6611 6. 7683 6.8742 6.9790 
C/(H/SEC) 482.3826 489.7561 497.0212 504.1798 511.2330 518.1816 525.0255 531.7647 
KAPPA/ (1/HPA) 4.9998 4.9994 4.9991 4.9988 4.9985 4.9983 4.9981 4.9980 
BETA/(1000/K) 1.3 1.3 I. 2 1.2 1.1 1.1 1.1 1.1 ..,. 

.3000 V/(H3/KG) . 71451 • 73765 • 76077 .78389 .80701 .83013 .85324 .87634 
\0 

H/(KJ/KG) 2051.9 2140.9 2231.5 2323.7 2417.3 2512.5 2609.2 2707.4 
5/(ltJ/KG K) 6.1054 6.2185 6.3300 6.4401 6.5487 6.6559 6.7618 6.8666 
C/(H/SEC) 482.4427 489.8315 497.1105 504.2816 511.3462 518.3051 525.1584 531.9060 
KAPPA/ ( 1/HPA) 3.3331 3.3327 3.3324 3.3321 3.3319 3.3316 3.3314 3.3313 
BETA/(1000/K) 1.3 1.3 1.2 1.2 1.1 1.1 1.1 1.1 

.4000 V/(H3/KG) .53590 • 55327 .57063 .58799 .60535 .62270 .64005 .65 739 
H/(KJ/KG) 2051.6 2140.7 2231.3 2323.5 2417 .I 2512.3 2609.0 2707.2 
S/(KJ/KG It) 6.0255 6.1386 6.2502 6.3602 6.4688 6.5761 6.6820 6.7868 
C/(H/SEC) 482.5046 489.9088 497.2016 504.3852 511.4611 518.4301 525.2927 532.04117 
KAPPA/ ( 1/HPA) 2.4998 2.4994 2.4990 2.4988 2.4985 2.4983 2.4981 2.4979 
BETA/( IOQO/K) 1.3 1.3 1.2 1.2 1.1 1.1 I. I 1.1 

.5000 V/(H3/KG) .42873 .44264 .45655 .47045 .48435 .49825 .51214 .52603 
H/(KJ/KG) 2051.3 2140.4 2231.1 2323.3 2416.9 2512.1 2608.8 2707 .I 
5/(KJ/KG K) 5.9635 6.0766 6.1881 6.2982 6.4068 6.5141 6.6201 6. 7249 
C/(H/SEC) 482.5683 489.9878 497.2944 504.4904 511.5775 518.5567 525.4285 532.1929 
KAPPA/ (1/HPA) 1.9997 1.9994 1.9990 1.9987 1.9985 1.9983 1.9981 1.9979 
BETA/ (1000/K) 1.3 I. 3 1.2 1.2 I. I 1.1 1.1 I. I 

.6000 V/(H3/KG) .35728 .36889 .38050 .39210 .40369 .41528 .42687 .43845 
H/(KJ/Kt;) 2051.1 2140.2 2230.8 2323.0 2416.7 2511.9 2608.6 2706.9 
S/(KJ/KG K) 5.9127 6.0258 6.1374 6.2475 6.3561 6.4634 6.5694 6.6742 
C/ (H/ SEC) 482.6340 490.0687 497.3889 504.5973 511.6955 511!.6849 525.5658 532.3385 
KAPPA/ ( 1/HPA) 1.6664 1.6660 1.6657 1.6654 1.6651 1.6649 1.6647 1.6645 
BETA/ ( 1000/K) 1.3 1.3 1.2 1.2 I. I 1.1 1.1 I. I 



niS-YIWIIC PIOPIIYIII or llt11Aft 

TINflaAYUIIS/(1) 

P/(MPA) 185.000 200.000 225.000 250.000 275.000 300.000 325.000 350.000 375.000 400.000 425.000 450.000 

.7000 Y/(tll/IG) .00186 .00193 .00207 .08900 .10091 .11224 .12321 .lll94 .14450 .15493 .16526 .17553 
H/(IJ/IG) 92.1 110.3 191.3 HO.I 705.7 751.6 799.2 848.7 900.5 954.6 1011.2 1070.3 
S/(IJ/IG I) .5448 .7435 1.0636 ].0721 ].2438 3.40]5 3.5557 3. 7026 3.8454 3.9851 4.1223 4.2574 
C/(M/SI!C) 1540.2891 1315.8461 1036.4260 270.1494 287.2711 302.26St 315.8148 328.3247 140.0418 351.1169 361.7284 371.9011 
lAPPA/ (liMP A) .0017 .0022 .0035 l.fl009 1.5453 1.5122 1.4907 1.4759 1.4654 1.4576 1.4516 1.4470 
IETA/(1000/1) 2.5 2.7 3.1 5.5 4.6 4.0 3.5 3.2 2.9 2.7 2.5 2.3 

.8000 V/(M3/IG) .00186 .00193 .00207 .07651 .08725 .09731 .10714 .11664 .12597 .13517 .14427 .ISllO 
H/(IJ/IG) 92.2 ll0.4 191.4 U7.4 703.0 749.5 797.4 847.2 899.2 953.5 1010.2 1069.4 
S/(IJ/IG I) .5444 .7410 1.0630 3.0U9 3.2000 3.3616 3.5150 3.6626 3.8060 3.9461 4.0837 4.2191 
C/(M/S!C) 1541.1250 1116.9088 1037.9278 266.9791 284.9813 300.5102 314.4637 327.2500 3]9.1775 350.4367 361.1590 371.4386 
lAPPA/( 1/MPA) .0017 .0022 .0035 1.4311 1.3705 1.3355 1.3131 1.2979 1.2871 I. 2791 I. 2731 1.2685 
81TA/( 1000/1) 2.5 2.7 3.1 5.8 4.8 4.1 3.6 3.2 2.9 2.7 2.5 2.3 

.9000 Y/(M3/IG) .00186 .00193 .00207 .06676 .07661 .08582 .09463 .10118 .11155 .11910 .12794 .13602 
R/(IJ/IG) 92.3 110.5 198.5 65].1 700.] 747.) 795.6 845.7 897.9 952.4 1009.2 1068.6 
S/(IJ/IG I) .54]9 .7425 1.062) 2.9830 ].160] ].)2)9 3.4785 1.6270 3. 7710 3.9115 4.0494 4.1851 
C/(M/S!C) 1541.9596 1117.969] 1039.4249 263.6791 212.63]) 298.7675 3ll.0971 326.1688 118.)107 349.7161 )60.5904 170.9771 
lAPPA/ ( 1/MPA) .0017 .0021 .0035 1.3020 1.2357 1.1985 I .1752 1.1596 1.1485 1.1404 1.1343 1.1296 
IITA/( 1000/1) 2.5 2.7 ).I 6.2 4.9 4.2 3.7 1.1 3.0 2.7 2.5 2.4 

0\ 1.0000 V/(M3/IG) .05891 .06808 .08462 .09241 .10002 .11488 VI .00186 .00193 .00207 .07656 .10750 .12219 
R/(U/IG) 92.4 ll0.6 191.5 650.1 !t97.5 745.1 793.8 844.2 896.6 951.2 1008.2 1067.7 
S/(IJ/IG It) .5434 .7420 1.0617 2.9411 ).1239 ).2895 3.4454 1. 594 7 3. 719) 3.1804 4.0186 4.1545 
C/(M/SEC) 1542.7926 lll9.0277 lOttO. 9171 260.2)4) 280.2254 296.9767 311.7172 125.0811 ll7 .4412 149.0350 360.0227 370.5172 
!tAPPA/ ( 1/MPA) .0017 .0021 .00)5 1.2020 1.1290 1.0894 1.0651 1.0490 1.0377 1.0295 1.02ll 1.0186 
81!TA/(IOOO/K) 2.5 2.6 ).I 6.6 5.1 4.) 1.7 3.1 3.0 2.8 2.6 2.4 

2.0000 Y/(M3/ItG) .00185 .00193 .00206 .00225 .02900 .03457 .0]941 .04386 .04808 .05215 .05609 .05996 
H/(ltJ/ItG) 93.4 131.5 199.2 271.0 664.8 720.7 774.5 828.2 88).1 939.7 998.2 1058.8 
S/(ltJ/IG I) .5388 • 7369 1.0554 . 1.3581 2.8439 3.0388 3.2108 1.1702 ).5217 3.6676 3.8094 3.94111 
C/(M/SEC) 1514.4]]3 1323.3294 1055.5696 823.2902 251.6111 277.2514 297.1082 )1}.8527 328.62]2 142.0225 354.4107 366.0203 
KAPPA/ ( 1/MPA) .0011'1 .0021 .0034 .0062 • 7047 .6172 .5777 .5552 .5409 .5312 .5241 .5189 
8ETA/(1000/I) 2.5 2.6 3.0 3.9 8.5 5.9 4. 7 ).9 3.4 3.1 2.8 2.6 

3.0000 Y/(M3/ItG) .00185 .00192 .00206 .00223 .00252 .02000 .02410 .02757 .03072 .03)67 .03649 .03922 
H/(ltJ/ttG) 94.4 ll2.5 199.9 271.1 349.6 690;0 752.3 810.8 868.8 927.5 987.7 1049.7 
S/(IJ/ItG It) .5142 .7319 1.0493 1.1494 1.6482 2.8485 3.0479 3.2214 3.3814 3.53)1 3.6790 3.8207 
C/(M/SIC) 1559.1582 ll39. 7446 1069.7880 843.9570 590.5619 252.8621 280.8564 302.03)4 319.6672 )35.0877 348.9817 361.7613 

IAPPA/0/MPA) .0016 .0021 .0032 .0058 .0151 .5080 .4297 .3964 .3779 .3662 .3582 .)525 
lETA/ (I 000/lt) 2.5 2.6 2.9 3.8 6.4 9.3 6. I 4.8 4.0 3.4 3.0 2.7 

4.0000 Y/(Ml/ltG) .001115 .00192 .00205 .00222 .00248 .01165 .01619 .01912 .02199 .02441 .02669 .02885 
11/(ltJ/ltG) 95.4 1ll.4 200.6 271.3 348.0 642.4 725.7 791.4 853.4 914.8 976.9 1040.4 

8/(ltJ/ItG It) .5297 .7270 1.04)) 1.3412 1.6311 2.6378 2.9051 3.1001 3.271] 3.4299 3.5804 3. 7254 
C/(M/SIC) I 567.1175 1149.7710 1083.6003 863.6139 631.0ll5 219.2403 262.8447 289.8177 310.7814 328.3930 341.8620 15 7.8286 

lAPPA/( 1/MPA) .0016 .0020 .0011 .0055 .0128 .6505 .1769 .3230 .2986 .2845 .2755 .269) 

BIT A/( 1000/1) 2.4 2.5 2.9 3.6 5.7 2). 2 8.7 5.9 4.6 ).8 1.) 2.9 

-



THERMODYNAMIC PROPERTIES OF ETHANE 

TEHPERATURES/(K) 
" 

P/(HPA) 475.000 ·500.000 525.000 550.000 575.000 600.000 625.000 650.000 675.000 700.000 725 .ooo 750.000 
"-

.7000 V/(M3/KG) .18574 .19590 .20603 .21613 .22620 .23626 .24629 .25631 .26632 .27632 .28630 .29628 
H/(KJ/KG) 1132.0 1196.1 1262.11 1331.9 1403.3 1477.1 1553.1 1631.2 1711.4 1793.5 1877.5 1963.3 
5/(KJ/KG K) 4. 3907 4.5223 4.6524 4. 7809 4.9080 5.0336 5.1577 5.2802 5.4013 5.5207 -5.6386 5. 7549 
C/(M/SEC) 381. 7207 391.2338 400.4790 409.4861 418.2792 426.8781 435.2988 443.5549 451.6H6 459.6163 467.4390 475.1322 
KAPPA/ (I /MPA) 1.4434 1.4405 1.4382 1.4362 1.4346 1.4333 1.4322 1.4313 1.4305 1.4298 1.4292 1.4287 
BETA/ 0000/K) 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 1.3 

.8000 Y/(M3/KG) .16228 .17121 .111010 .18897 .19781 .20663 .21543 .22421 .23299 .24175 .25050 .25924 
H/(KJ/KG) 1131.2 1195.4 1262.1 1331.3 1402.8 1476.6 1552.7 1630.8 1711.0 1793.2 1877.2 1963.0 
5/(KJ/KG K) 4.1526 4.4843 4.6145 4.7432 4.8703 4.9960 5.1201 5.2428 5.3638 5.4834 5.6013 5. 7176 
C/(M/SEC) 381.3453 390.93111 400.2390 409.2990 418.1377 426.7761 435.2312 443.5175 451.6469 459.6292 467.4728 475.1848 
KAPPA/ (I /MPA) 1.2648 I. 2619 1.2596 1.2576 I. 2560 1.2547 1.2536 1.2527 1.2519 1.2512 1.2506 I. 2501 
BETA/ ( 1000/K) 2.2 2.1 2.0 1.9 1.8 I. 7 1.6 1.6 1.5 1.4 1.4 1.3 

.9000 V/(M3/KG) .14404 .15201 .15994 .16784 .17572 .18358 .19142 .19925 .20706 .21486 .22265 .23044 
H/(KJ/KG) 1130.4 1194.7 1261.5 1330.7 1402.3 1476.1 1552.2 1630.4 1710.7 1792.9 1876.9 1962.7 
5/(KJ/KG K) 4.3187 4.4507 4.5810 4.7098 4.8370 4.9628 5.0870 5.2096 5.3308 5.4503 5.5683 5.6847 
C/(M/S!C) 380.9719 390.6320 400.0014 409.1144 417.9986 426.6764 435.1660 443.4824 451.6383 459.[)442 467.5087 475.2394 
KAPPA/ (I /MPA) 1.1260 1.1230 1.1207 1.1187 1.1171 1.1158 1.1147 1.1137 1.1129 1.1123 1.1117 1.1112 
II!TA/ ( 1000/K) 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.5 1.4 1.4 

\0 
1.0000 V/(M3/KG) .12944 .13664 .143111 .15094 .15806 .16515 .17222 .17928 .18632 .19335 . 20038 .20739 \0 

H/(KJ/KG) 1129.6 1194.0 1260.9 1330.1 1401.8 1475.7 1551.8 1630.0 1710.3 1792.5 1876.r. 1962.4 
5/(KJ/KG K) 4.2884 4.4205 4.5509 4.6798 4.8071 4.9329 5.0572 5.1800 5.3011 5.4207 5.5387 5.6551 
C/ (M/SEC) 380.6006 390.3345 399.7661 408.9321 417.8619 426.5791 435.1030 443.4495 451.6319 459.6612 467.5466 475.2959 
KAPPA/ (I /MPA) 1.0149 1.0119 1.0095 1.0076 1.0060 1.0047 1.0035 1.0026 1.0018 1.0011 1.0005 1.0000 
BETA/ ( 1000/K) 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.6 1.5 I. 5 1.4 1.4 

2.0000 V/(M3/KG) .06376 .06752 .07123 .07491 .07857 .08220 .08582 .08942 .09301 .09658 .10015 .10370 
H/(KJ/KG) 1121.7 IJ86.9 1254.5 1324.4 1396.5 1470.9 1547.4 1626.0 1706.[) 1789.1 1873.4 1959.5 
5/(KJ/KG K) 4.0841 4.2179 4.3497 4.4797 4.6080 4. 7346 4.8595 4.9828 5.1045 5.2245 5.3428 5.4596 
C/(M/SEC) 377.0098 387.4921 397.5503 407.2468 416.6301 425.7382 434.6015 443.2444 451.6873 459.9464 468.0356 475.9662 
KAPPA/ (I /MPA) .5149 .5118 .5093 .5073 .5057 .5044 .5032 .5023 .5015 .5008 .5003 .4998 

BKTA/ ( 1000/K) 2.4 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.5 1.4 1.4 

3.0000 V/(M3/KG) .04188 .04449 .04705 .04958 .05209 .05457 .05704 .05948 .06192 .06434 .06676 .06916 

H/(KJ/KG) 1113.7 1179.8 1248.1 1318.6 1391.2 1466.1 1543.0 1622.0 1702.9 1785.7 1870.3 1956.6 
S/(KJ/KG K) 3.9590 4.0947 4.2279 4.3591 4.4883 4.6157 4.7413 4.8652 4.9874 5.1078 5.2265 5.3436 
C/ (M/SEC) 373.6813 384.9206 395.6050 405.8268 415.6556 425.1452 434.3377 443.2670 451.9603 460.4396 468.7233 476.8264 
KAPPA/ (I /MPA) .3482 .3449 .3424 .3403 .3387 .3374 .3362 .3353 .3345 .3339 .3333 .3329 
BETA/(1000/K) 2.5 2.3 2.2 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 

4.0000 Y/(M3/KG) .03095 .03298 .03498 .03693 .03886 .04077 .04266 .04453 .04639 .04824 .05007 .05190 
H/(KJ/KG) 1105.5 1172.5 1241.6 1312.8 1386.0 1461.3 1538.7 1618.0 1699.3 1782.4 1867.2 1953.8 
S/(KJ/KG K) 3.8663 4.0038 4.1386 4.2710 4.4012 4. 5294 4.6557 4.7802 4.9028 5.023 7 S.l428 S.2602 

C/(M/SEC) 370.6793 382.6665 393.9638 404.6958 414.9549 424.8110 434.3188 443.5210 452.4522 461. 1402 469.6077 477.8733 
KAPPA/ (I /MPA) .2647 .2613 .2587 .2567 .2550 .2537 .2526 .2517 .2509 .2503 .2497 .2493 
IIETA/(1000/K) 2.7 2.4 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.5 1.4 



TKEKMODYNAHlC PROPgRTlES OF ETHANE 

TEMPERATURES/(K) 

P/(HPA) 775.000 800.000 825.000 850.000 875 .ooo 900.000 925.000 950.000 

.7000 V/(H3/KG) .30625 .31622 .32617 .33613 .34607 .35602 .36596 .175119 
H/(KJ/KG) 2050.8 2139.9 2230.6 2322.8 2416.5 2511.8 2608.5 2706.7 
5/(KJ/KG K) 5.8697 5.9828 6.0945 6.2046 6.3132 6.4205 6.5265 6.6313 
C/(H/5EC) 482.7015 490.1513 497.4852 504.7058 511.8152 518.8146 525.7046 532.4856 
KAPPA/ (1/HPA) 1.4283 1.4279 1.4275 1.4273 1.4270 1.4268 1.4266 1.4264 
BETA/(1000/K) 1.3 1.3 1.2 1.2 1.1 1.1 1.1 1.1 

.8000 V/(H3/KG) .26798 .27671 .28543 .29415 .30286 .31157 .32028 .32198 
H/(KJ/KG) 2050.5 2139.7 2230.4 2322.6 2416.3 2511.6 2608.3 2706.6 
5/(KJ/KG K) 5.8324 5.9456 6.0572 6.1674 6.2760 6.3833 6.4894 6.5942 
C/(H/SI!C) 482.7709 490.2358 497.5832 504.8160 51 I. 9364 5111.9458 525.8449 532.6340 
KAPPA/ (1/HPA) 1.2497 1.2493 1.2490 1.2487 1.2484 1.2482 1.2480 1.2478 
BI!TA/ (I 000/ K) 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.9000 V/(H3/KG) .23821 .24598 .25374 .26150 .26925 .27700 .28475 .29249 
H/(ICJ/KG) 2050.3 2139.4 2230.1 2322.4 2416.1 2511.4 2608.1 2706.4 
5/(ICJ/KG K) 5.7995 5.9127 6.0243 6.1345 6.2432 6.3505 6.4565 6.5614 
C/(H/SI!C) 482.8422 490.3220 497.6829 504.9279 512.0593 519.0786 525.9867 532.7839 
KAPPA/( 1/HPA) I. 1107 1.1104 I. 1100 1.1098 1.1095 1.1093 1.1091 1.1089 
BETA/(1000/K) 1.3 I. 3 1.2 1.2 1.2 1.1 1.1 1.1 

0\ 1.oooo V/(H3/KG) .21440 .22140 .22839 .23538 .24237 .24935 .25632 .26Jl0 
--.1 H/(KJ/KG) 2050.0 2139.2 2229.9 2322.2 2415.9 251 I. 2 2608.0 2706.3 

S/(KJ/KG K) 5. 7700 5.8832 5.9949 6.1051 6.2138 6. 3211 6.4272 6.5320 
C/(H/SEC) 482.9153 490.4100 497.7843 505.0414 512.1837 519.2128 526.1299 532.9352 
KAPPA/( 1/HPA) .9996 .9992 .9989 .9986 .9984 .9982 .9980 .9978 
BETA/( 1000/K) 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

2.0000 V/(H3/KG) .10725 • 11080 .11433 .11787 .12139 .12491 .12843 .13195 
H/(KJ/KG) 2047.3 2136.7 2227.6 2320.0 2414.0 2509.4 2606.3 2704.7 
S/(KJ/KG K) 5.5747 5.6882 5.8001 5.9105 6.0194 6.1269 6.2331 6.))81 
C/(H/SEC) 483.7475 491.3873 498.8918 506.2660 513.5138 520.6382 527.6413 534.5245 
KAPPA/ ( 1/HPA) .4994 .4990 .4987 .4984 .4982 .4980 .4978 .4976 
BETA/(1000/K) 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

3.oooo V/(H3/KG) .07156 .07395 .07633 .07871 .08108 .08345 .08582 .08818 
H/(KJ/KG) 2044.6 2134.2 2225.3 2317.9 2412 .o 2507.6 2604.6 2703.2 
S/(KJ/KG K) 5.4590 5.5727 5.6849 5.7955 5.9046 6.0122 6.1186 6.2237 
C/(H/SEC) 484.7612 492.5381 500.1652 507.6495 514.9962 522.2096 529.2929 536.2484 
KAPPA/( 1/HPA) .3325 .3321 .3318 .3315 .3313 .3311 .))10 .3308 
BETA/ ( 1000/K) 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

4.0000 V/(H3/KG) .05372 .05553 .05734 .05914 .06094 .06273 .06452 .06631 
H/(KJ/KG) 2042.0 2131.8 2223.1 2315.9 2410.1 2505.8 2603.0 2701.7 
S/(KJ/KG K) 5.3759 5.4899 5.6023 5. 7131 5.8223 5.9302 6.0367 6.1419 
C/(H/SEC) 485.9524 493.8578 501.5997 509.1867 516.6254 523.9215 531.0789 538.1010 
ltAPPA/ ( 1/HPA) .2489 .2486 .2483 .2480 .2478 .2476 .2475 .2473 
BETA/ (1000/K) 1.4 1.3 1.3 1.2 1.2 1.1 1.1 1.1 

-



THERMODYNAMIC PROPERTIES OF ETHANE 

TEHPERATURES/(K) 

P/(MPA) 18~.000 200.000 225.000 250.000 275.000 300.000 325.000 350.000 375.000 400.000 425.000 450.000 

5.0000 V/(M3/KG) .00185 .00191 .00205 .00221 .00245 .00305 .01112 .01428 .01672 .01885 .02081 .02264 
H/(KJ/KG) 96.4 134.3 201.3 271.6 346.8 448.5 691.6 769.6 836.9 901.5 965.8 1030.8 
S/(KJ/KG K) .5252 .7222 1.0374 1.3334 1.6198 1.9724 2.7587 2.9902 3.1762 3.3431 3.4989 3.6476 
C/(M/SEC) 1574.9816 1359.6397 1097.0351 882.3852 660.8156 361.9165 243.9287 277.8590 302.3355 322.1752 339.2029 354.3287 
KAPPA/( 1/MPA) .0016 .0020 .0030 .0052 .0112 .0739 .3836 .2852 .2526 .2360 .2259 .2192 
BETA/ ( 1000/K) 2.4 2.5 2.8 3.5 5.2 18.3 14.1 7.5 5.4 4.3 3.6 3.2 

6.0000 V/(M3/KG) .00184 .00191 .00204 .00220 .00243 .00289 .00736 .01086 .01320 .01515 .01689 .01851 
H/(KJ/KG) 97.5 135.3 202 .I 271.9 345.9 438.9 642.7 744.7 819.2 887.7 954.4 1021.2 
S/(KJ/KG K) .5208 • 7174 1.0317 1.3259 1.6077 1.9305 2.5801 2.8836 3.0895 3.2662 3.4280 3.5806 
C/(M/SEC) 1582.7077 1369.3146 1110.11116 900.37117 688.0683 423.8170 231.3046 267.5224 294.9407 316.7618 335.2011 351.3851 
KAPPA/ ( 1/MPA) .0015 .0019 .0029 .0049 .0099 .0399 .4477 .2651 .2228 .2037 .1927 .1856 
BETA/ ( 1000/K) 2.4 2.5 2.8 3.4 4.8 11.4 27.8 9.8 6.4 4.8 4.0 3.4 

7.0000 V/(M3/KG) .001114 .00191 .00203 .00219 .00240 .00279 .004114 .00839 .01068 .01251 .01411 .01557 00 
\0 

H/(KJ/KG) 98.5 136.3 202.8 272.3 345.2 433.3 582.2 716.6 800.4 873.3 942.7 1011.4 
S/(KJ/KG K) .5164 • 7127 1.0262 1.3186 1.5966 1.9025 2.3757 2. 7761 3.0077 3.1958 3.3642 3.5212 
C/(M/SEC) 1590.3145 1378.8150 1122.8722 917.6592 713.3110 470.6208 250.11337 261.7395 289.5136 312.5719 332.0839 349.1328 
KAPPA/ ( 1/MPA) .0015 .0019 .0028 .0046 .0090 .0279 .3351 .2492 .2009 .1800 .1685 .1613 

BETA/(1000/K) 2.4 2.4 2.7 3.2 4.4 8. 7 36.4 12.9 7.5 5.4 4.3 3.6 

8.0000 V/(M3/KG) .001114 .00190 .00203 .00218 .00238 .00273 .00383 .00662 .00882 .01055 .01204 .01338 
H/(KJ/KG) 99.5 137.3 203.7 272.7 344.8 429.5 544.0 686.9 780.9 8511.6 930.9 1001.5 
S/(KJ/KG K) .5121 .7080 1.0207. 1.3117 1.5863 1.8807 2.2450 2.6699 2.9296 3.1303 3.3058 3.4672 
C/(M/SEC) 1597.8131 1388.1482 1135.3170 934.3058 736.9129 509.6720 298.3513 264.435] 287.2061 310.0850 330.0946 347.7098 
KAPPA/ (1/MPA) .0015 .0019 .0028 .0044 .0082 .0216 .1541 .2208 .1816 .1611 .1497 .1426 
BETA/ (IOOO/K) 2.3 2.4 2.7 3.1 4.2 7.2 24.2 15.5 8.6 6.0 4.7 3.9 

9.0000 V/(M3/KG) .00183 .00190 .00202 .00217 .00236 .00267 .00343 .00543 .00743 .00906 .01045 .01170 
H/(KJ/KG) 100.6 138.2 204.5 273.2 344.5 426.8 524.7 659.3 761.2 843.8 919.1 991.7 
S/(KJ/KG K) .5078 .7035 1.0154 1.3049 I. 5 76 7 I. 8625 2.1746 2. 5738 2.8555 3.0689 3.2515 3.4176 
C/(M/SEC) 1605.1814 1397. 3112 1147.4716 950.3771 759.1217 543.7749 348.9166 276.9146 289.0404 309.7594 329.4644 347.2451 

KAPPA/ ( 1/MPA) .0015 .0018 .0027 .0042 .0075 .0177 .0810 .1764 .1614 .1447 .1342 .1275 

BllTA/(1000/K) 2.3 2.4 2.6 3.1 4.0 6.3 15.7 16.3 9.6 6.6 5.0 4.1 

10.0000 V/(M3/KG) .00183 .00190 .00202 .00216 .00235 .00263 .00321 .00465 .00639 .00790 .00920 .01036 
H/ (KJ/KG) 101.6 139.2 205.3 273.7 344.4 424.7 513.6 636.4 742.4 1129.2 907.4 981.9 
S/(KJ/KG K) .5036 .6990 1.0101 1.29114 1.5676 1.8467 2.1302 2.4942 2.7869 3.0113 3.2009 3.3715 
C/(M/SEC) 1612.4568 1406.3282 1159.3487 965.9326 780.1572 574.3623 394.0602 296.6747 295.3537 311.9092 330.3746 347.8431 
KAPPA/ ( 1/HPA) .0014 .0018 .0026 .0040 .0070 .0151 .0515 .1323 .1397 .1293 .1208 .1148 
BETA/ (I 000/K) 2.3 2.4 2.6 3.0 3.8 5.6 11.5 15.3 10.2 7.0 5.3 4.3 



~IWIIC ...... till aP ITIIAft 

TINPIIATUIIS/(1) 

P/(NPA) 475.000 500.000 525.000 550.000 575.000 600.000 625.000 650.000 675.000 700.000 725.000 750.000 

5.0000 V/(M3/KG) .02440 .02609 .02174 .02936 .OJOM .03250 .0)405 .03557 .0]701 .03851 .04001 .04156 
H/(ltJ/KG) 1091.2 1165.2 1215.1 U06.9 UIO.I 1456.6 15)4.4 1614.1 1695.7 1779.1 1164.2 1951.0 
5/(II:J/KG It) }. 7911 3.9307 4.0670 4.2007 4.3)19 4.UIO 4.5HO 4. 71)0 4.1362 4.9575 5.0710 5.1947 
C/(M/S!C) 368.0716 380.7112 392.6625 403.1111 414.5441 424.7469 4)4.5512 444.0099 453.1642 462.0473 470.6165 479.10]7 
II:APPAI (l/MPA) .2145 .2110 .201U .2063 .2046 .2033 .2022 .lOll .2006 .zooo .1995 .1990 
JI!TA/( 1000/1) 2.8 2.6 2.4 2.2 2.0 1.9 1.1 I. 7 1.6 1.5 1.5 1.4 

6.0000 V/(Ml/KG) .02004 .02151 .OZ293 .02432 .02561 .02700 .02131 .02961 .03019 .01216 .Oll42 .03467 
H/(ltJ/KG) 1088.1 1157.9 1221.6 ll01.1 U75.5 1451.9 1530.1 1610.2 1692.1 1175.1 1861.2 1948.3 
S/(U/IC I) 3.7210 3.1687 4.0067 4.1416 4.21)9 4.4038 4.5315 4.6572 4.71108 4.9026 5.0225 5.1405 
C/(M/SEC) 365.9572 379.3191 391.7310 403.4005 414.4411 424.9630 435.0411 444.7364 454.0966 463.1599 471.9573 480.5141 
KAPPA/(1/MPA) .1807 .1772 .1745 .1725 .1709 .1696 .16115 .1677 .1670 .1664 .1659 .1654 
JIETA/(I000/1) 3.0 2.7 2.4 2.3 2.1 2.0 1.1 1.7 1.7 1.6 1.5 1.4 

7.0000 V/(Ml/IG) .01694 .01125 .01951 .o2on .02192 .112108 .0242) .025)6 .02647 .02751 .02867 .02976 
H/(IJ/IG) 1080.4 1150.6 1222.1 1295.4 1)70.4 1447.2 1525.9 1606.) 1688.6 1772.6 1858.) 1945.6 

0'1 S/(U/IG I) }.6705 3.8144 }.9541 4.0903 4.22)7 4.3544 4.4129 4.6091 4. 7111 4.8555 4.9H8 5.0941 
\0 C/(M/SEC) 164.4028 378.]}50 391.2262 403.2145 414.6611 425.4681 435.7937 445.7029 455.2495 464.4761 473.4171 482.1010 

II:APPA/ ( 1/MPA) .1564 .1521 .1502 .1482 .1466 .1454 .1443 .1415 .1428 .1421 .1418 .1414 
IIETA/( 1000/K) 3.2 2.8 2.5 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.5 

8.0000 V/(M3/IG) .01463 .01582 .01695 .01104 .01911 .02015 .02117 .02211 .02317 .02415 .02512 .02608 
H/(U/IG) 1072.0 1143.2 1215.7 1219.6 1)65.2 1442.6 1521.7 1602.6 1685.2 1769.5 1855.4 1942.9 
S/(IJ/IC I) 3.6197 3.1651 3.9012 4.0441 4.1192 4.1101 4.4400 4.56611 4.6915 4.8142 4;9348 5.0515 
C/(M/S!C) 361.4982 377.8111 391.1609 401.5525 415 .• 2162 426.2122 436.1129 446.9105 456.6222 465.9941 475.0612 483.860} 
KAPPA/( 1/MPA) .1377 .1343 .1317 .1291 .128] .1271 .1261 .1253 .1247 .1241 .12)7 .12ll 
JI!TA/( 1000/1) 3.3 2.9 2.6 2.4 2.2 z.o 1.9 1.11 1.7 1.6 1.5 1.5 

9.0000 V/(M3/KC) .01285 .01]9] .01491 .01591 .01694 .01718 .01810 .01911 .02060 .02149 .02236 .02122 
H/(ltJ/IC) 106).6 I 116.0 1209.1 1214.0 1)60.2 1438.0 1517.6 1598.11 1611.8 1766.4 1852.6 1940.4 
8/(IJ/IC I) 3.5732 3.7216 ).1647 4.00)6 4.1391 4.2116 4.4015 4. 5290 4.6542 4. 7772 4.8982 5.0173 
C/(M/SEC) )63.1191 178.0062 )91. 5716 404.2227 416.11110 427.3791 4)8.1016 4411.1596 458.211) 467.7109 476.8917 485.7879 
KAPPA/ ( 1/MPA) .1229 .1196 .1172 .1153 .1119 .1127 .IIIII .1111 .1105 • 1100 .1095 .1092 
JI!TA/( 1000/1) 3.5 ).0 2.7 2.5 2.) 2.1 1.9 1.8 1.7 1.6 1.6 1.5 

10.0000 V/(fll/KC) .01141 .01244 .01)40 .01431 .01520 .01607 .01691 .01774 .01856 .01936 .02016 .020~4 

R/(U/KC) 1055.3 1128.8 1203.0 1278.4 1355.2 14ll.6 151 }. 5 1595.2 16711.4 176}.} 1849.8 19)7 .8 

8/(KJ/IC It) 1.5)02 ).6809 ).8257 3.9660 4.1026 4.2159 4. }665 4.4946 4.6201 4.7418 4.8651 4.9845 
C/(M/81C) 161.9301 178.7468 192.41117 405.1094 417.3747 428.7940 419.6605 450.0491 460.0201 469.6214 478.8987 487.8794 

UPPA/(1/MPA) .1106 .1076 .105} .10)6 .1022 .1012 .100) .09~6 .0990 .0986 .09112 .0978 
JIITA/( 1000/K) 3.6 1.1 2.11 2.5 2.) 2.1 2.0 1.9 1.7 1.7 1.6 1.5 



1WIIRODY~IC PIOPIITIII OP P.TM~I 

~IATU.P.S/(l) 

P/(MPA) 775.000 800.000 825.000 850.000 875.000 900.000 9n.ooo 950.000 

5.0000 Y/(Jil/lC) .04101 .04450 .04596 .04741 .0411116 .050)1 .05175 .05)19 
1/(IJ/lC) 2039.4 2129.4 2220.9 231J.9 24011.1 2504.1 2601.4 2700.2 
1/(IJ/lC l) 5.1107 5.4249 5.5)75 5.6485 5. 7580 5.8660 5.9726 6.07110 
C/(MIIIC) 417.1112 495.1419 503.1901 510.8722 518.)959 525.7680 5)2.9936 540.0768 
KAPPA/ ( 1/MPA) .1987 .198) .1981 .1978 .1976 .19n .197) .1972 
liT A/( 1000/l) 1.4 1.1 1.) 1.2 1.2 1.1 1.1 1.1 

6.0000 Y/(M1/IC) .01591 .onn .018)8 .03960 .04082 .04204 .oun .04445 
R/(IJ/lC) 2016.9 2127.1 2218.8 2311.9 2406.5 2502.4 2599.9 2698.11 
1/(IJ/IC I) 5.2568 5.171) 5.4841 5.5951 5. 7049 5.81)1 5.9199 6.0254 
C/(MI5!C) 488.851) 496.9858 504.9318 512.7009 520, )02) 527.7439 535.0)15 51t2.1701 
lAPPA/ (I /MPA) .1651 .1648 .1645 .161,) .16/o I .1640 .16311 .1617 
UTA/( 1000/K) 1.4 1.3 1.3 1.2 1.2 I. 2 1.1 1.1 

7.0000 Y/(M3/lC) .03011) .03190 .03297 .031t03 .03508 .03611 .0)718 .03822 
R/(IJ/lG) 2034.5 2121t.ll 2216.7 2310.0 21t04. 7 2500.11 25911.1, 2697.5 0 
5/(IJ/KC l) 5.2107 5.1255 5.41115 5.5499 5.6597 5.76111 5.11750 5.91107 r--
C/(M/S!C) 490.5504 4911.7111o7 5011.11193 514.667) 522. ))92 529.114)5 537.1871 544.3755 
IAPPA/(1/MPA) .I loll .1408 .1405 .140) .1401 .1400 .1399 .I 398 
lilT A/( 1000/K) 1.4 1.3 1.) 1.2 I. 2 1.2 1.1 1.1 

ll.oooo Y/(MJ/KC) .02703 .027911 .02892 .0298S .03078 .03171 .0326) .0})55 
H/(IJ/KC) 2032.0 2122.6 2214.6 2108.1 21oOJ.O 2499.) 2597 .o 2696.2 
S/(U/KG K) 5.170) 5.2854 5.1986 5.5102 5.6202 5. 7287 5.8358 5.9416 
C/(M/S!C) 492.4102 500. 7)17 508.8478 516.766) 524.501) 532.01116 5)9.1t551 546.68711 
KAPPA/ ( 1/MPA) .1no .1227 .1225 .1221 .1221 .1220 .1219 .12111 
li!TA/( 1000/i:) 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 

9.0000 Y/(M3/KC) .02408 .02493 .02577 .02661 .0271o4 .0282 7 .02910 .02992 
H/(IJ/IC) 2029.7 2120.4 2212.7 2106.3 2401.) 21o97. 7 259') .6 2694.9 
S/(IJ/KC I) 5.1344 5.2497 5.)6)2 5.4750 5.5851 5.6938 5.11010 5.9069 
C/(M/S!C) 494.4261 502.8281 511.0121 518.9930 526. 711)) 534.3929 51ol.8302 549.1017 
lAPPA/ (1/MPA) .1089 .1086 .1084 .10112 .lOIII .1080 .1079 .10711 
li!TA/(1000/K) 1.4 1.4 1.3 1.3 1.2 1.2 1.1 1.1 

10.0000 Y/(M3/KC) .02172 .02249 .02326 .02402 .02477 .02553 .02627 .02702 
R/(U/lC) 2027.3 21111.3 2210.7 2304.5 2399.7 2496.2 2594.2 21>91.6 
5/(ltJ/KC l) 5.1019 5. 2114 5. ))II 5.41t31 5.5S35 5.662) 5. 7697 5. 8751 
C/(M/5!C) lt96. 59)) 505.0628 51). 3072 521.3420 529.1802 536.8324 51t4.J074 551.6122 
lAPPA/( 1/MPA) .0976 .0973 .0971 .0970 .0968 .0967 .0966 .0965 
BETA/ ( 1000/K) 1.4 .. , . 1.1 1.3 1.2 1.2 1.1 1.1 
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PROPERTIES OF SATURATED PROPANE 

TEMPI!RATURE PRESSURE VOLUME/(M3/KG) ENTHALPY/(KJ/KG) ENTROPY/(KJ/KG K) 
K MPA VF VG HF HFG HG SF SFG SG 

235.00000 .12192 .00171> .34739 75.92856 422.59769 498.52624 .34469 1.79829 2.14298 
240.00000 .15017 .00178 .28592 87.71345 416.69819 504.41164 .39410 1.73624 2.13034 
245.00000 .18319 .001110 .23731 99.69602 410.55469 510.25011 .44327 1.67573 2.11900 
250.00000 .22149 .00182 .19849 111.86880 404.16115 516.03595 .49217 1.61667 2.10884 
255.00000 .26556 .00184 .16721 124.22338 397.53651 521.75989 .540711 I. 55897 2.09975 
260.00000 .31593 .00186 .14179 136.75115 390.66377 527.41493 • 58907 1.50255 2.09163 
265.00000 .37312 .OUI89 .12096 149.44369 383.54951 532.99320 .63702 1.44736 2.08437 
270.00000 .43766 .00191 .10377 162.29319 376.19321 538.48640 .68460 1.39331 2.07790 
275.00000 .51009 .0019) .08947 175.29301 368.59245 543.88546 • 73179 I. 34034 2.01213 -...1 280.00000 .59096 .00191> .07750 188.43821 360.74209 549.18030 .77860 1.28836 2.06696 ~ 

285.00000 .68082 .00199 .06742 201.72342 152.63655 554.35997 .82500 I. 23732 2.06232 
290.00000 .78024 .00201 .05887 215.15140 344.25920 559.41059 .81101 1.18710 2.05811 
295.00000 .88981 .00204 .05157 228.72378 335.59305 564.31683 .91665 1.13760 2.05426 
3UO.OOOOO 1.01012 .00207 .04532 242.44814 326.61176 569.05989 .96195 1.08871 2.05066 
305.00000 1.14180 .00211 .03992 256.33758 317.27928 573.61686 1.00696 1.04026 2.04722 
310.00000 1.28549 .00214 .03523 270.41224 307.54715 577.95939 1.05174 .99209 2.04382 
315.00000 1.44188 .00218 .03114 284.70124 297.35072 582.05196 1.09638 .94397 2.04035 
320.00000 1.61170 .00222 .02755 299.24493 286.60437 585.84930 1.14101 .89564 2.03665 
325.00000 1.79574 .00227 .02439 314.09857 275.1'1427 589.29284 1.18578 .84675 2.03251 
330.00000 1.99482 .00232 .02158 329.33913 262.96521 592.30434 1.23092 .79686 2.02779 
335.00000 2.20987 .00238 .01906 345.06912 249.70930 594.77841 1.27671 .74540 2.02211 
340.00000 2.44191 .00244 .01680 361.43366 235.13172 596.56538 1.32354 .69156 2.01511 
345.00000 2.69203 .00252 .01473 378.64094 218.80312 597.44406 1.37197 .63421 2.00618 
350.00000 2.96147 .00261 .012113 397.00195 200.06412 597.06607 1.42282 .57161 1.99443 
355.00000 3.25161 .00213 .01105 417.02816 177.79527 594.82343 1.47743 .50083 1.97826 
31>0.00000 3.56399 .00289 .00931 439.68250 149.79669 589.47918 I. 53834 .41610 1.95444 
365.00000 3.90033 .00316 .00748 467.42337 110.18592 577.60929 1.61205 .301118 1.91393 
369.82000 4. 26259 .00455 .00455 527.81507 o. 527.81507 I .77259 0. 1.77259 

-



'rtlt:I!HOI>YNAHIC PROPKRT!KS OF PROPANK 

TEHPERATURES/(K) 

P/(HPAJ 2n.ooo 250.000 275.000 300.000 325.000 350.000 375.000 400.000 425.000 450.000 

.1000 V/(H3/KG) .42721 .45757 .50744 .55662 .&0533 .65370 .70182 .74975 .79755 .114524 
H/lKJ/KG) 499.7 521.7 560.4 601.6 645.4 691.9 741 .2 793.2 8411.0 905.6 
S/(KJ/KG K) 2.11137 2.2748 2.4222 2.5654 2.7056 2.11434 2.9793 3.1136 3.2465 3.3781 C/(H/SEC) 220.2769 227.5465 238.8466 249.3519 259.2424 268.6416 217.6368 286.2920 294.6550 302.7627 
KAPPA/ ( 1/HPA) 10.3864 10.3121 10.2250 10.1671 10.1271 10.0987 10.0778 10.0622 10.0503 10.0410 BETA/ (I 000/K) 4.8 4.4 3.9 3.5 3.2 3.0 2.7 2.6 2.4 2.3 

.1013 V/(H3/KG) .42140 .45140 .50065 .54922 .59731 .b4507 .69257 • 73989 .78707 .83414 
H/(KJ/KG) 499.6 521.7 5b0.4 601.6 645.4 691.9 741.1 793.2 1148.0 905.6 S/ (KJ/KG K) 2.1810 2.2721 2.4195 2. 5628 2.7030 2 .840B 2.97b7 3.1111 3.2440 3.3756 C/ (H/ SEC) 220.1939 227.476& 238.7929 249.3096 259.2085 268.bl40 277.6142 28&.2732 294.6393 302.7495 
KAPPA/ ( 1/HPA) 10.2562 10.1817 10.0944 10.0364 9.9964 9.9679 9.94 71 9.9315 9.9196 9.9103 BETA/( 1000/K) 4.8 4.4 3.9 3.5 3.2 3.0 2. 7 2.6 2.4 2.3 

.2000 VI (H3/KG) .00176 .22145 .24790 .27360 .29878 . 32360 .34816 • 37253 .39676 .420B8 H/(KJ/KG) 76.0 517 .I 556.7 598.5 642.8 b89.7 739.3 791.6 846.6 904.4 
S/ (KJ/KG K) .3444 2.1310 2.2819 2.4275 2.5693 2. 7083 2.8450 2.9800 3.1134 3.2454 
C/ (H/ SEC) 1168.85111 222.011&9 234.6956 246.10116 256.6551 26b.5442 275.9151 284.8648 293.4631 301.7619 
KAPPA/ ( 1/HPA) .0021 5.3408 5.2392 5.1747 5.1314 5.1012 5.0793 5.0632 5.0509 5.0414 
BETA/( 1000/K) 2.2 4.9 4.2 3.7 3.3 3.1 2.8 2.6 2.4 2.3 

v 
.3000 V/(H3/KG) .00176 .001112 .16123 .17917 .19654 .21353 .23026 .24&78 .26316 .27942 r-

H/(KJ/KG) 76.1 Ill .9 552.7 595.3 &40.2 687.5 737.4 790.0 845.2 903.1 
S/(KJ/KG K) .3440 .4918 2.1953 2. 3435 2.4871 2.6274 2.7650 2.9006 3.0345 3.1669 
C/(H/SI!C) 1169.9052 1043.5525 230.32&3 242.7455 253.9987 264.4055 274.1682 283.4222 292.2620 300. 7558 
KAPPA/ ( 1/HPA) .0021 .0027 3.5890 3.5164 3.4693 3.4371 3.4143 3.3975 3.3848 3.3751 
BETA/( 1000/K) 2.2 2.3 4.5 3.9 3.5 3.2 2.9 2.7 2.5 2.3 

.4000 V/(M3/KG) .00176 .00182 .11776 .13188 .14538 .15847 .17129 .18389 .19635 .20869 
H/(KJ/KG) 76.2 112 .o 5411.6 592 .I 637.5 &85.3 735.5 788.3 843.8 901.9 
S/(KJ/KG K) .3436 .4914 2.1305 2.2815 2.4270 2.5685 2. 7071 2.8435 2.9779 3.1107 
C/ (H/ SEC) 1170.9500 1044.7&119 225.7048 239.2502 251.2682 262.2235 272.3954 281.9640 291.0515 299. 7443 
KAPPA/(1/HPA) .0021 .0026 2.7748 2.6924 2.6409 2.6066 2.5826 2.5651 2.5521 2.5422 
BETA/ ( 1000/K) 2.2 2.3 4.9 4.2 3.7 3.3 3.0 2.7 2.5 2.4 

.5000 V/(M3/KG) .00176 .00182 .09155 .10344 .11465 .12542 .13589 .14615 .15626 .1&625 H/(KJ/KG) 76.3 112 .I 544.3 5811.7 &34.8 b83.0 733.6 786.7 842.3 900.6 
S/(KJ/KG K) .3432 .4910 2.0771 2.2314 2.3789 2.5218 2.&614 2. 7984 2.9334 3.0665 
C/(H/SEC) 1171.9925 1045.9821 220.7878 235.6079 248.4580 259.9959 270.5956 280.4897 289.8316 298.7276 
KAPPA/(1/HPA) .0021 .0026 2.2976 2.2029 2.1463 2.1096 2.0843 2.0662 2.0527 2.0426 
BETA/(1000/K) 2.2 2.3 5.4 4.4 3.8 3.4 3.0 2.8 2.6 2.4 

.6000 V/(H3/KG) .00176 .00182 .00193 .08442 .09412 .10336 .11228 .12098 .12953 .I J795 HI ( KJ/KG) 76.3 112.2 115.3 585.2 631.9 6110.7 731.6 7115.0 840.9 899.3 
S/ (KJ/KG K) .3429 .4906 • 7313 2.1885 2. 3383 2.4827 2.6233 2.7610 2.89&5 3.0301 C/ (H/ SEC) 1173.0326 1047.1921 863.8895 231.8009 245.5616 257.7202 268.7681 278.9991 288.6022 297.7056 
KAPPA/ ( 1/MPA) .0021 .0026 .0040 1.8815 1.8189 I. 7794 I. 7528 1.7319 I. 7201 1.7096 
BI!TA/( 1000/K) 2.2 2.3 2.6 4. 7 4.0 3.5 3.1 2.8 2.6 2.4 



THEKHODYNAHIC PROPERTIES OF PROPANE 

TEHPERATURES/(K) 

P/(MPA) 475.000 500.000 525.000 550.000 575.000 600.000 625.000 650.000 675.000 700.000 

.1000 V/(M3/KG) .89285 .94038 .98787 1.03532 1.08273 1.13011 1.17747 I. 22480 1.27212 1.31942 
H/(KJ/KG) 965.9 1028.8 1094.4 1162.4 1232.8 1305.4 1380.3 1457.2 1536.0 1616.7 
S/ (KJ/KG K) 3.5085 3.6376 3. 7655 3.8920 4.0171 4.1408 4.2630 4.3837 4.5027 4.6201 
C/(M/SEC) 310.6440 318.3221 325.8161 33J.I416 340.3118 347.3380 354.2297 360.9951 367.6414 374.1748 
KAPPA/ (1/MPA) 10.0337 10.0278 10.0231 10.0192 10.0159 10.0132 10.0109 10.0090 10.0073 10.0059 
BETA/( 1000/K) 2.1 2.0 1.9 1.8 1.8 1.7 1.6 1.5 1.5 1.4 

.1013 V/(Ml/KG) .88113 .92805 .97493 1.02176 1.06855 1.11531 1.16205 1.20877 1.25547 1.30216 
H/(KJ/KG) 965.9 1028.8 1094.4 1162.4 1232.7 1305.4 1380.3 1457.2 1536.0 1616.7 
8/(KJ/KG K) 3.5060 3.6351 3. 7630 3.8895 4.0146 4.1383 4.2605 4.3812 4.5002 4.6176 
C/(M/SEC) 310.6328 318.3127 325.8081 333.1349 340.3062 347.3333 354.2258 360.9919 367.6389 374.1728 
KAPPA/ (1/MPA) 9.9029 9.8971 9.8923 9.11384 9.8851 9.8824 9.8801 9.8782 9.8765 9.8751 
BI!TA/(1000/K) 2.1 2.0 1.9 1.8 . 1.8 1.7 1.6 1.5 1.5 1.4 

.2000 V/(M3/KG) .44492 .46888 .492110 .51667 .54050 .56431 .58809 .61185 .63560 .65932 
H/(KJ/KG) 964.8 1027.9 1093.5 1161.6 1232.0 1304.8 1379.7 1456.6 1535.5 1616.2 
S/(KJ/KG K) 3.3761 3.5054 3.6335 3.7601 3.8854 4.0092 4.1315 4.2522 4. 3713 4.4888 
C/(M/SEC) 309.8006 317.6101 325.2148 332.6346 339.8858 346.9821 353.9349 360.7541 367.4478 374.0232 
KAPPA/ 0/HPA) 5.0339 5.0280 5.0231 5.0192 5.0159 5.0ll2 5.0109 5.00119 5.0073 5.0058 
BETA/( 1000/K) 2.2 z.o 1.9 1.8 1.8 1.7 1.6 1.6 1.5 1.4 

--.I 
Vl .3000 V/(Ml/KG) .29560 .31171 .32777 .34378 .35976 • 37571 .39163 .40H4 .42342 .43929 

H/(KJ/KG) 963.7 1026.9 1092.6 1160.8 1231.3 1304.1 1379 .o 1456.0 1535.0 1615.8 
S/ (IU/KG K) 3.2979 3.4275 3.5557 3.6826 3.8080 3.9319 4.0543 4.1751 4.2942 4.4117 
C/(M/SI!C) 308.9545 316.8969 324.6135 332.1283 339.4611 346.6278 353.6421 360.5150 367.2562 373.8737 
KAPPA/ (1/MPA) 3.3675 3.3614 3.3566 3. 3526 3.3493 3.3465 3.3442 l. 3423 3.3406 3.3391 
BETA/( 1000/K) 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 

.4000 V/(M3/KG) .22094 .23313 .24526 .25734 .26939 .28141 .29341 .10518 • 11734 .32928 
H/(KJ/KG) 962.6 1025.9 1091.7 1159.9 1230.5 1)03.4 1378.4 1455.5 1534.5 1615.3 
S/(KJ/KG K) 3.2419 3. 3718 3.5002 3.6272 3.7527 3.8767 3.9992 4.1201 4.2393 4.3569 
C/(M/SI!C) 308.1056 316.1828 324.0123 331.6230 339.0377 346.2753 353.3511 360.2780 367.0667 373.1263 
KAPPA/ (1/MPA) 2.5344 2.5282 2.5233 2.5193 2.5159 2.5132 2.5109 2.5089 2. 5072 2.5058 
BETA/ (I 000/K) 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 

.5000 V/(M3/KG) .17615 .18597 .19575 .20548 .21517 .22483 .23447 .24409 .25369 .26327 
H/(IU/KG) 961.5 1024.9 1090.8 1159.1 1229.8 1302.7 1377.8 1454.9 15)).9 1614.8 
S/(KJ/KG K) 3.1981 3. 3282 3.4568 3.5840 3. 7097 3.1338 3.9563 4.0773 4.1966 4.3142 
C/(M/SEC) 307.2541 315.4677 323.4113 331.1186 338.6158 345.9246 353.0621 360.0431 366.8793 373.5811 
KAPPA/( 1/MPA) 2.0346 2.0284 2.0234 2.0193 2.0160 2.0132 2.0108 2.0089 2.0072 2.0058 
BETA/( 1000/K) 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.5 

.6000 V/(M3/KG) .14628 .15454 .16274 .17090 .17902 .18711 .1'1518 .20323 .21125 .21927 
H/(KJ/KG) 960.3 1023.9 1089.9 1158.3 1229 .I 1302.1 ll77 .2 1454.3 15)).4 1614.3 
S/(KJ/KG K) 3.1620 3.2924 3.4212 3.5485 3.6743 3.7985 3.9212 4.0422 4.1616 4.2792 
C/(M/SI!C) 306.4000 314.7517 322.8107 330.6152 338.1955 345.5756 352.7752 359.8103 366.6942 373.4381 
KAPPA/ ( 1/MPA) I. 7016 1.6952 1.6901 1.6860 1.6826 1.6798 1.6775 1.6755 1.6738 1.6724 

· BETA/(1000/K) 2.3 2.1 2.0 1.9 1.8 1.7 1.7 1.6 1.5 1.5 

-



THEKHODYNAHlC PKOPEKTIES OF PROPANE 

TEMPERATURES/(K) 

P/ (MPA) 725.000 750.000 775.000 800.000 825.000 85U.OOO 875.000 900.000 925.000 950.000 

.1000 V/(M3/KG) 1.36671 1.414110 1.46126 1.50852 1.55578 1.60302 1.65021> 1.69750 1.74473 1.79195 
H/ (KJ/KG) 11>99.2 1783.2 1868.9 1956.0 2044.6 2134.5 2225.8 2318.5 2412.6 2508.1 
S/ (KJ/KG K) 4. 7358 4.8498 4.9621 5.0727 5.1817 5.2891 5.3950 5.4995 5.6026 5. 7045 
C/(M/SEC) 380.6005 386.9232 393.1467 399.2742 405.3085 411.2516 417.1052 422.8705 428.5483 434.1391 
KAPPA/(1/MPA) 10.0046 10.0036 10.0026 10.0018 10.0011 10.0005 9.9999 9.9994 9.9990 9.99116 
BETA/ (IOOO/K) 1.4 1.3 1.3 1.3 1.2 1.2 I. I 1.1 1.1 1.1 

.1013 V/(M3/KG) I. 34883 I. 39550 1.44215 1.48879 1.53543 1.58206 1.62868 1.67530 I. 72191 1.76852 
H/(KJ/KG) 1699.2 1783.2 1868.9 1956.0 2044.6 2134.5 2225.8 2318.5 2412.6 2508.1 
S/(KJ/KG K) 4. 7333 4.8473 4.9596 5.0703 5. 1793 5.281>7 5. 3925 5.4970 5.6001 5.7020 
C/ (M/SEC) 380.5990 386.9221 393.1460 399.2739 405.3085 411.2519 417.1058 422.8 714 428.5494 434.1403 
KAPPA/(1/MPA) 9.8739 9.8728 9.8719 9.8711 9.8703 9.8697 9.8692 9.8686 9.8682 9.8678 
BETA/( 1000/K) 1.4 1.3 1.3 1.3 1.2 1.2 I. I I. I I. I 1.1 

.2000 V/(H3/KG) .68304 .70674 • 73044 • 75412 • 77 780 .80147 .82514 .84880 .8 7245 .89610 
H/(KJ/KG) 1698.7 1782.8 1868.5 1955.6 2044.2 2134.2 2225.5 2318.2 2412.3 2507.9 
S/(KJ/KG K) 4.6045 4. 7186 4.8309 4.9416 5.0506 5.1580 5.2639 5.3684 5.4715 5.5735 
C/ (H/SEC) 380.4864 386.8426 393.0963 399.2511 405.3100 411.2754 417.1494 422.9333 428.6280 434.2343 
KAPPA/ ( 1/HPA) 5.0046 5.0035 5.0026 5.0018 5.0011 5.0004 4.9999 4.9994 4.9989 4.99116 
BETA/ (1000/K) 1.4 1.3 1.3 1.3 1.2 1.2 I. I I. I 1.1 1.1 

\0 .3000 V/(M3/KG) .45515 .47100 .486113 .50266 .51848 • 53429 .55010 .56590 .58170 .59749 r-
H/ (KJ/KG) 1698.3 1782.4 11168.1 1955.3 2043.9 2133.9 2225.2 2317.9 2412.1 2507.6 
S/(KJ/KG K) 4.527$ 4.6416 4.7540 4.8647 4.9737 5.0812 5.1871 5.2916 5. 3948 5.4967 
C/ (H/ SEC) 380.3744 386.7642 393.0480 399.2299 405.3134 411.3012 417.1954 422.9978 428.7094 434.3311 
KAPPA/ (1/HPA) 3. 3379 3.3368 3. 3359 3. 3351 3. 3344 J. 3337 3. 3332 3. 3327 3. 3323 3.3319 
BETA/ (1000/K) 1.4 1.3 1.3 1.3 1.2 1.2 1.1 1.1 1.1 1.1 

.4000 V/(H3/KG) .34121 .35312 .36503 .37693 .38882 .40070 .41258 .42445 .43632 .44818 
H/(KJ/KG) 1697.8 1782.0 1867.7 1954.9 2043.5 2133.5 2224.9 2317.7 2411.8 2507 .4 
S/\KJ/KG K) 4.4727 4.581>8 4.6993 4.8100 4.9191 5.0266 5. 1325 5. 2370 5. 3402 5.4422 
C/(H/SEC) 380.2645 386.6878 393.0017 399.2108 405.3188 411.3288 417.2432 42 3.0640 428.7925 434.4295 
KAPPA/ ( 1/MPA) 2.5046 2.5035 2.5026 2.5017 2.5010 2.5004 2.4998 2.4'l93 2.49119 2.4985 
BETA/(1000/K) 1.4 1.3 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.5000 V/(H3/KG) .27284 .28240 .29195 .30149 .31102 .32055 . 33007 .33958 .34909 .3581>0 
H/ (KJ/KG) 1697.3 1781.6 1867.3 1954.5 2043.2 213).2 2224.6 2317.4 2411.5 2507 .I 
S/(KJ/KG K) 4.4301 4.5443 4.651>7 4.7675 4.8766 4.9841 5.0901 5.1946 5.2978 5.3998 
C/(M/SEC) 380.1567 386.6135 392.9575 399.1936 405.3261 411.3583 417.2929 423.1320 428.8772 434.5296 
KAPPA/ ( 1/HPA) 2.0045 2.0034 2.0025 2.0017 2.0010 2.0004 1.9998 1.9993 1.9989 1.9985 
BETA/ ( 1000/K) 1.4 1.4 1.3 1.3 1.2 1.2 1.2 I. I 1.1 I. I 

.6000 V/(H3/KG) .22727 .23525 .24323 .25120 .25916 • 26 712 .27506 .28301 .29094 .2981111 
HI (KJ/KG) 11>96.9 1781.1 1866.9 1954.2 2042.8 2132.9 2224.3 2317.1 2411.3 2506.9 
S/ (KJ/KG K) 4.3952 4.5094 4.6219 4. 7 327 4.8418 4.9494 5.0554 5.1599 5.2631 5. 3651 
C/(M/SEC) 380.0512 386.5414 392.9154 399.1785 405.3354 411.3897 417.3444 423.2018 428.9636 434.6312 
KAPPA/ ( I/ HPA) 1.6712 1.6701 1.6692 1.6683 1.6676 1.6670 1.11664 1.6660 1.6655 1.6651 
BETA/ (I 000/ K) 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 



THERMODYNAMIC PROPERTIES OF PROPANE 

TEHPERATURES/(K) 

P/ (HPA) 2)5.000 250.000 275.000 300.000 325.000 350.000 375.000 400.000 425.000 450.000 

.7000 V/(HJ/KG) .00176 .00182 .00193 .07077 .07943 .08759 .09541 .10300 .11043 .11773 H/(KJ/KG) 76.4 112.2 175.4 581.5 629.1 678.3 729.6 783.) 839.4 898.0 
S/(KJ/KG K) .3425 .4902 .7308 2.1506 2.3028 2.4487 2.5904 2.7289 2.8650 2.9990 C/(K/SEC) 1174.0704 1048.3989 865.4654 227.8077 242.5719 255.3937 266.9116 277.4917 287.)631 296.6783 KAPPA/(1/HPA) .0021 .0026 .0040 1.6569 I. 5872 I. 5447 I. 5165 1.4969 1.4826 1.4719 
Bl!TA/ (looO/K) 2.2 2.) 2.6 5.1 4.2 3.6 3.2 2.9 2.7 2.5 

.8000 V/(H3/KG) .00176 .00182 .00193 .06048 .06839 .07574 .08274 .08951 .09610 .10257 
H/(KJ/KG) 76.5 112.3 175.4 577.7 626.1 675.9 727.6 781.6 837.9 896.8 
S/ (IU/KG K) .3421 .4898 .7303 2.1161 2. 2710 2.4186 2.5613 2.7006 2.8373 2.9717 
C/(K/SEC) 1175.1059 1049.6026 867.0354 223.6022 239.4805 253.0135 265.0252 275.9673 286.1144 295.6458 
KAPPA/ ( 1/HPA) .0021 .0026 .0040 1.4940 1.4157 1.3697 1 ;3399 1.1195 1.3047 1.2938 
Bl!TA/ ( 1000/K) 2.2 2.3 2.6 5.5 4.4 3.8 3.3 3.0 2.7 2.5 

.9000 V/(H3/KG) .00176 .00182 .00193 .05242 .05977 .06651 .07288 .07901 .08495 .09077 
HI (KJ/KG) 76.6 112.4 175.5 573.7 623.0 1173.4 725.6 779.9 836.5 895.5 
S/(KJ/KG K) .3417 .4894 .7298 2.0840 2.2419 2. 3913 2. 5352 2.6753 2.8125 2.9474 
C/(H/SEC) 1176.1391 1050.8031 868.5998 219.1513 236.2779 250.5764 263.1077 274.4254 284.8560 294.6082 
KAPPA/ ( 1/HPA) .0021 .0026 .0040 1.3735 1.2846 t. 2346 t. 2031 1.1818 1.1665 1.1553 
BETA/ 0000/K) 2.2 2.] 2.6 5.9 4.7 3.9 3.4 J.l 2.8 2.5 

-.1 1.0000 V/(Hl/KG) .00176 .00182 .00193 .04591 .05284 .05911 .06499 .07060 .0760) .08133 -.1 
H/(KJ/KG) 76.7 112.5 175.6 569.5 619.8 670.9 723.5 778.1 2~noY 2~Usi S/(KJ/KG K) .3414 .4889 • 7293 2. 0537 2.2149 2.3662 2.5113 2.6523 
~WJff)HPA) 1177:Am 1052:88~~ 870:/J~a 21 t:Un 23~:tm 24um 26um 27~:Bm 

283.5879 293.5656 
1.0561 1.0446 

BETA/ ( 1000/K) 2.1 2.3 2.6 6.5 5.0 4.1 3.5 3.1 2.8 2.6 

2.0000 V/(H3/KG) .00175 .00181 .00192 .00206 .00226 ·.02528 .02918 .03262 .03580 .03881 
H/(IJ/KG) 77.6 113.) 176.1 242.5 313.9 114 t. 7 700.6 759.4 819.2 880.6 
S/(IU/KG K) .JJ76 .4849 .7244 .9554 1.11136 2.1727 2.1354 2.4871 2.6121 2. 7725 
C/ (K/SEC) 1187.3545 1063.8055 885.4141 719.5929 540.8659 218.62)) 219.5595 256.2057 270.11141 282.8816 
KAPPA/ ( 1/KPA) .0020 .0025 .00)8 .0062 .OllO .6961 .11240 .51168 .5642 .5491 
BETA/ ( 1000/K) 2.1 2.2 2.5 3.1 4.6 6.7 5.0 4.0 1.4 3.0 

3.0000 vI (H)/KG) .00175 .00181 .00191 .00205 .00224 .002111 .01674 .01973 .02227 .02457 
HI (KJ/KG) 78.4 114.1 176.7 242.7 312.9 196.7 1171.7 737.6 801.7 866.0 S/(KJ/KG K) .3l39 .4809 • 7195 .9491 1.1737 1.4218 2.1991 2.3694 2.5247 2.6717 
C/ (K/SEC) 1197.3199 1075.2909 900.1378 739.2987 570.5822 349.5846 212.6047 2)7.3652 256.2090 271.8511 
KAPPA/ ( 1/HPA) .0020 .0025 .0036 .0058 .0112 .0419 .5189 .4429 .4079 .3876 
BETA/ ( 1000/ K) 2.1 2.2 2.5 3.0 4.2 10.2 8.1 5.5 4.3 3.6 

4.0000 V/(HJ/KG) .00175 .00180 .00191 .00204 .00221 .00252 .00962 .01304 .01541 .01740 
H/(KJ/KG) 79.3 114.9 177 .) 242.9 312.2 391.7 627 .o 711.2 782.0 850.1 
S/(KJ/KG K) .)30] .4769 .7149 .9431 1.1647 1.4000 2.0454 2.2631 2.4348 2.5907 
C/(K/SEC) 1207.0756 1086.5176 914.1717 758.0067 597.5039 402.4934 176.21)8 216.3191 241.4775 260.8261 
KAPPA/ ( 1/HPA) .0020 .0024 .0035 .0054 .0099 .02113 .65118 .3973 .3377 .3098 
IIETA/ ( 1000/K) 2.1 2.2 2.4 2.9 3.9 7.3 20.3 8.2 5.6 4.3 

-



TH!RHODYNANIC PROPERTIES OF PROPANE 

TIMPERATURES/(K) 

P/("PA) 475.000 500.000 525.000 no.ooo H5.000 60U.OOO 625.000 650.000 675.000 700.000 

.7000 V/("1/III:G) .12494 .1]208 .13917 .14620 .15320 .16017 .16712 .17404 .18095 .18784 
H/(U/III:G) 959.2 1022.9 1089.0 1157.5 1228.1 ll01.4 IJ76.6 1453.8 1512.9 1613.8 
S/(ltJ/III:G It) 3.1ll2 1.2618 1.3908 3.5183 3.6442 1.7686 3.8911 4.0124 4.1)18 4.2496 
C/(H/SEC) 305.5434 314.0150 122.2104 JJO.IIlO 317.7768 345.2286 352.4904 359.5797 366.5111 171.2911 
UPPAl ( 1/tfPA) 1.4617 1.4572 1.4521 1.4480 1.4446 1.4417 1.4394 1.4374 1.4357 I .4341 
HTA/( 1000/llt) 2.1 2.2 2.0 1.9 1.8 I. 7 1.7 1.6 1.5 1.5 

.8000 Y/(113/lltG) .10194 .11524 .12148 .12768 .JJJ84 .1]997 .14607 .15215 .15821 .16426 
H/(U/IItG) 958.1 1021.8 1088.1 1156.7 1227.6 1300.7 ll75.9 1453.2 1532.1 1611.1 
8/(ltJ/IItG It) ).1041 3.·2351 3.3643 3.4920 1.6180 3. 7425 ).8651 ).9865 4.1060 4.2238 
C/(N/SIC) 304.6144 3Jl.:Jl77 321.6106 329.6120 337.3597 344.1136 152.2077 359.3514 366.3)07 371.1581 
UPPAl ( 1/tfPA) 1.2154 1.2718 I. 2736 1.2694 1.2660 1.2632 1.2608 1.2511 1.2571 1.2557 
liT A/ ( I 000/lt) 2.3 2.2 2.0 1.9 1.1 1.7 I. 7 1.6 1.5 1.5 

.9000 Y/(MJ/ItG) .09649 .10214 .10773 .11327 .11171 .12425 .12970 .13513 .14054 .14591 
H/(U/IItG) 956.9 1020.1 f087 .2 1155.9 1226.1 1300.0 1375.1 1452.6 1531.1 11112.8 
8/(ltJ/IItG It) 3.0803 3.2114 3.3408 3.4616 3.5941 3. 7194 1.11423 1.9636 4.08)1 4.2010 
C/(H/SIC) 303.1230 312.5999 321.0114 329.1121 ]]6.9444 344.5407 351.9272 159.1254 366.1524 173.0227 
UPPAl ( 1/tfPA) 1.1467 1.1401 1.1341 1.1106 1.1271 1.121o1 I. I 219 1.1199 1.1182 1.1167 
lETA/( 1000/llt) 2.4 2.2 2.1 2.0 1.8 1.8 1.7 1.6 1.5 1.5 

1.0000 Y/(H3/IItG) .01651 .09166 .0967) .10175 .10671 
00 

.11161 .11660 .12151 .12619 .IJI26 r-
H/(ltJ/III:G) 955.8 1019.8 1086.2 1155.0 1226.1 1299.1 1374.7 1452.0 1531.3 11112.1 
S/(ltJ/IItG It) 3.0586 1.1900 1.1196 3.4476 3.5740 3.6986 1.8211 3.9410 4.0626 4.18U5 
C/(H/SEC) 302.9595 311.8815 320.4129 128.6140 ]]6.5310 344.1998 3H .6490 358.9017 165.9765 172.8888 
UPPAl (l/tfPA) 1.0359 1.0291 1.0238 1.0195 1.0160 1.0111 I .0107 1.0087 1.0070 1.0056 
UTA/ (I 000/llt) 2.4 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.5 

2.0000 Y/(113/ltG) .04169 .04441 .04721 .04918 .05252 .05511 .U5769 .06023 .06276 .06528 
H/(U/ItG) 941.9 1009.4 1017.0 1146.7 1218.5 1292.5 ll68.4 1446.3 1526.0 1607.4 
8/ (ltJ/IItG It) 2.9095 3.0437 3.1756 3.3053 3.4131 3.5519 1.6829 3.8051 ).9254 4.0419 
C/(M/8t:C) 294.2304 104.7025 314.4909 323.7291 JJ2.5165 340.9212 349.0049 156.8047 364.1566 171.6877 
UPPAl ( 1/tfPA) .53114 .5305 .5245 .5198 .5160 .5130 .5105 • 50114 .5067 .5052 
I!TA/( 1000/llt) 2.7 2.5 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.5 

3.0000 Y/(H1/ItG) .02671 .02175 .Ol070 .03260 .03446 .03627 .OJ806 .01983 .04157 .04))0 
H/(ltJ/IItG) 931.4 998.5 1067.4 1131.1 1210.9 1285.5 IJ62.1 1440.5 1520.7 1602.6 

S/(ltJ/IItG It) 2.8133 2.9508 3.0852 3.2169 3.1462 1.4711 ).5981 1. 7213 3.8424 3.9615 
C/(M/S!C) 215.4594 297.6449 308.7802 319.1056 328.7864 3]1 .9409 146.6561 354.9990 363.0204 370.7609 

lltAPPAI ( 1/tfPA) .1744 .3651 .3584 .1512 .3492 .3460 • )4)5 .)414 .JJ96 .JJ81 

IIETA/( 1000/llt) 3.1 2.8 2.5 2.3 2 .I 2.0 1.9 1.8 1.7 1.6 

4.0000 Y/(H3/IItG) .01920 .02087 .02245 .02397 .02544 .02687 .02827 .02964 .03099 .UJ2H 
R/(U/III:G) 911.2 987.2 1057.5 1129.4 1203.1 1278.5 1155.8 1434.7 1515.4 1597.7 
S/(ltJ/IItC It) 2.1379 2.8193 3.0165 1.1504 3.281J 3.4098 1.5159 1.6598 3.7815 ).9012 
C/(H/SEC) 276.9291 290.9110 301.4542 114.8769 325.4474 ))5,])7] J44.b704 153. 5)84 )62.0114 )70.1416 
UPPAl ( 1/HPA) .2935 .2828' .2753 .2698 .2656 .2621 .25'16 .2575 .2558 .254) 
UTA/ (I 000/llt) 3.6 3.1 2.8 2.5 1.3 2 .I 2.0 1.8 1.7 1.6 



THERHODVNAKlC PKOPERTlES OF PROPANE 

TEMPERATURES/(K) 

P/(MPA) 725.000 750.000 775.000 800.000 825.000 850.000 1175.000 900.000 925.000 950.000 

• 7000 V/(M3/KG) .19471 .20158 .20843 .21528 .22212 .22895 .23577 .24259 .24941 .25622 
H/(KJ/KG) 11>96.4 1780.7 1866.5 1953.8 2042.5 2132.6 2224.0 2316.8 2411.0 2506.6 
S/(KJ/KG K) 4.3655 4.47'18 4.5924 4. 7032 4.8124 4.9199 5.0259 5.1105 5.2337 5.335" 
C/(M/SEC) 379.9479 386.4715 392.8754 399.1655 405.3467 411.4230 417.3977 423.2733 429.0518 434.7345 
KAPPA/0/MPA) 1.4330 1.4320 1.4310 1.4302 1.4295 1.4289 1.4283 1.4278 1.4274 1.4270 
BETA/ (1000/K) 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.8000 V/(Ml/KG) .17030 .17632 .18233 .181134 .19434 .20032 .20631 .21229 .21826 .22423 
HI (KJ/KG) 1696.0 1780.3 1866.1 1953.4 2042.1 2132.2 2223.7 2316.5 2410.7 2506.4 
S/(KJ/KG K) 4.3398 4.4541 4.56C.7 4.6776 4.7868 4.8944 5.0004 5.1050 5.2082 5. 3103 
C/(M/SEC) 379.8468 386.4038 392.8376 399.1546 405.3600 411.4583 4i7 .4529 423.3466 429.1416 434.8395 
KAPPA/ ( 1/MPA) 1.2544 I. 2533 1.2524 1.2516 1.2509 1.2503 1.2497 1.2492 1.2488 1.2484 
BETA/ ( 1000/K) 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.9000 V/(M3/KG) .15131 .15668 .16204 .16739 .17273 .17806 .18339 .18871 .19403 .19934 
H/(KJ/KG) 1695.5 1779.9 1865.7 1953.1 2041.8 2131.9 2223.4 2316.2 2410.5 2506.1 
S/ (KJ/KG K) 4.3171 4.4314 4.5440 4.6549 4.7642 4.11718 4.9778 5.0824 5.1857 5. 2878 
C/(M/SEC) 379.7480 386.3383 392.8020 399.1457 405.3754 411 .4955 417.5100 423.4218 429.2332 434.9461 
KAPPA/ ( 1/MPA) 1.1155 1.1144 1.1135 1.1127 1.1120 1.1114 1.1108 1.1103 1.1099 1.1095 
BETA/ (1000/K) 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

-.1 
\0 1.0000 V/(M3/KG) .13612 .14096 .14580 .15062 .15544 .16025 .16506 .16986 .17465 .17944 

HI (KJ/KG) 1695.1 1779.4 1865.3 1952.7 2041.5 2131.6 2223.1 2316.0 2410.2 2505.9 
S/(KJ/KG K) 4.2967 4.4111 4.5237 4.6346 4. 7439 4.8515 4.9576 5.0623 5.1655 5.2676 
C/(M/SEC) 379.6515 386.2751 392.7685 399.1390 405.3928 411.5347 417.5690 423.4987 429.3265 435.0544 
KAPPA/ ( 1/MPA) 1.0044 1.0033 1.0024 1.0015 1.0008 1.0002 .9997 .9992 .9988 .9984 
BETA/(1000/K) 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 I. I 1.1 

2.0000 V/(Ml/KG) .06778 .07026 .07274 .07521 .07767 .08012 .08257 .08501 .08745 .08988 
H/ (KJ/KG) 1690.6 1775.2 11161.4 1949.0 2038.1 2128.4 2220.1 2313.2 2407.6 2503.4 
S/(KJ/KG K) 4.11>05 4.2753 4. 3884 4.4997 4.6092 4. 7171 4.8234 4.9283 5.0318 5.1340 
C/(M/SEC) 378.8203 385.7724 392.5589 399.1921 405.6821 412.0373 418.2645 424.36!14 430.3565 436.2295 
KAPPA/( 1/MPA) .5040 .5029 .5020 .5012 .5005 .4999 .4994 .4989 .4985 .4981 
BETA/(1000/K) 1.5 1.4 1.4 1.3 I. 3 1.2 I. 2 I. I I. I 1.1 

).0000 V/(M)/KG) .04501 .04671 .04841 .05009 .05176 .05343 .05509 .05674 .05839 .06004 
H/(KJ/KG) 1686.0 1771 .I 1857.5 1945.4 2034.7 2125.3 2217.2 2310.4 2405.0 2501.0 
S/(KJ/KG K) 4.0786 4.1939 4.1073 4.4189 4. 5288 4.6370 4. 7435 4.8486 4.9522 5.0547 
C/(M/SEC) 378.2529 385.5225 392.5911 399.4759 406.1915 412.7495 419.15'17 425.4302 431.5675 437.5770 
KAPPA/ ( 1/MPA) .)369 .33511 .3349 .3342 .3335 .3329 .3324 .3319 .3316 .3312 
BETA/ ( 1000/K) 1.5 1.5 1.4 1.3 1.3 I. 2 1.2 1.2 I. I 1.1 

4.0000 V/(M3/KG) .03365 .034'16 .03625 .03754 .03882 .04009 .04136 .04262 .04388 .04513 
H/(KJ/KG) 1681.6 1766.9 1853.7 1941.9 2031.4 2122.2 2214.3 2307.7 2402.5 2498.7 
S/(KJ/KG K) 4.0189 4.1347 4.2485 4.3605 4.4706 4.5791 4.6859 4. 7911 4.8950 4.9976 
C/(M/SEC) 377.9780 385.5489 392.8840 400.0061 406.9336 413.61117 420.2631 426.6880 432.9b50 439.1012 
KAPPA/( 1/MPA) .2511 .2521 .2512 .2504 .2498 .2492 .2487 .2483 .2479 .2476 
BETA/(1000/K) 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.1 I. I 

-



THERMODYNAMIC PROPERTIES OF PROPANE 

TEHPERATURES/(K) 

P/(MPA) 235.000 250.000 275.000 300.000 325.000 350.000 375.000 400.000 425.000 450.000 

5.0000 V/(M3/KG) .00174 .00180 .00190 .00203 .00219 .00246 .00344 .00874 .01121 .01308 
H/(KJ/KG) 80.2 115. 7 178.0 243.2 311.7 388.4 500.2 676.6 759.5 833.0 
S/ (KJ/KG K) .3267 .4731 .7103 .9373 1.1565 1.3837 1.6909 2.1497 2.3508 2.5190 
C/(M/SEC) 1216.6308 1097.4768 928.1555 775.8419 622.2498 444.0421 211.3010 195.5201 227.3465 250.4998 
KAPPA/(1/MPA) .0019 .0023 .0033 .0051 .0089 .0213 .3527 .4105 .3028 .2650 
BETA/( 1000/K) 2.0 2 .I 2.4 2.8 3.6 5.9 44.0 14.0 7.4 5.3 

6.0000 V/ (M3/KG) .00174 .00179 .00190 .00202 .00217 .00241 .00294 .00576 .00837 .01020 
H/(KJ/KG) 81.2 116.6 178.7 243.6 311.4 386.2 476.2 630.8 733.8 814.5 
S/ (KJ/KG K) .3232 .4693 .7059 .9318 1.1489 I .3703 1.6186 2.0175 2.2676 2.4523 
C/ (M/ SEC) 1225.9842 1108.1860 941.5248 792.9129 645.2407 479.2057 295.6777 189.3770 216.11231 242.1130 
KAPPA/ ( 1/HPA) .0019 .0023 .0032 .0049 .0081 .0172 .0802 .39811 .2801 .2346 
BETA/ ( 1000/K) 2.0 2 .I 2.3 2. 7 3.4 5.1 13.9 23.4 10.0 6.4 

7.0000 V/(H3/KG) .00174 .00179 .'00189 .00201 .00216 .00237 .00277 .00418 .00642 .00817 0 
H/(KJ/KG) 82 .I 117.4 179.4 244.0 3 II. 3 384.5 467.2 589.5 706.2 795. I 00 
S/(KJ/KG K) .3197 .4655 .7016 .9265 1.1417 1.3588 I. 58 70 1.9020 2.1854 2.38118 
C/(M/SEC) 1235.1678 1118.6590 954.5078 809.2835 666.7765 510.1382 350.6460 213.5541 214.9846 237.4401 
KAPPA/ ( 1/HPA) .0018 .0022 .0031 .0046 .0075 .0145 .0451 .2381 .2462 .2086 
BETA/( 1000/K) 2.0 2.1 2.3 2.6 3.2 4.6 9.1 22.0 12.4 7.6 

8.0000 V/(M3/KG) .00173 .00179 .00188 .00200 .00214 .00234 .00267 .00351 .00515 .00672 
H/(KJ/KG) 83.0 118.3 180.1 244.5 311.2 383.3 461.8 564.9 680.3 775.6 
S/(KJ/KG K) .3163 .4619 .6973 .9214 1.1350 1.3485 1.5653 1.8308 2.1109 2.3292 
C/(H/SEC) 1244.17110 1128.9084 967.1329 825.0333 687.0902 537.9990 393.9824 253.3298 224.4435 238.1313 
KAPPA/ ( 1/HPA) .0018 .0022 .0030 .0044 .0069 .0126 .0315 .1249 .1932 .1809 
BETA/(1000/K) 2.0 2.0 2.2 2.5 3.1 4.1 7.0 15.5 13.2 8.5 

9.0000 V/(M3/KG) .00173 .00178 .00188 .00199 .00213 .00231 .00260 .00319 .00436 .00569 
H/(KJ/KG) 83.9 119.2 180.8 245.0 311.3 382.4 458.1 550.7 659.1 757.4 
S/(KJ/KG K) .3129 .4582 .6932 .9164 1.1286 I. 3393 1.5484 1.7872 2.0500 2.2749 
C/(H/SEC) 1253.0135 11311.9538 979.4240 840.2208 706.3405 563.5147 430.6542 295.4591 242.2580 244.5504 
KAPPA/ ( 1/MPA) .0018 .0021 .0029 .0042 .0065 .0112 .0243 .0737 .1415 .1512 
BETA/ ( 1000/K) 1.9 2.0 2.2 2.5 2.9 3.8 5.9 11.0 12.4 9.0 

10.0000 V/(H3/KG) .00173 .00178 .00187 .00198 .00211 .00229 .00254 .00300 .003117 .00497 
H/(KJ/KG) 84.9 120.1 181.6 245.5 311.4 381.7 455.4 541.9 642.9 741.3 
S/(KJ/KG K) .3095 .4547 .6891 .9116 1.1225 1.3308 I. 5344 I. 75 74 2.0023 2. 22 74 
C/(H/SEC) 1261.7046 1148.7684 991.3987 854.8909 724.6735 587.1318 462.8859 334.4660 265.1883 255.6364 
KAPPA/ ( 1/MPA) .0017 .0021 .0028 .0040 .0060 .0100 .0198 .0496 .1022 .1231 
BETA/( 1000/K) 1.9 2.0 2.1 2.4 2.8 3.6 5.1 8.5 10.9 8.9 



THERMODYNAMIC PROPIKTIIS OF PROPANE 

TIHPKRATDRIS/{1) 

P/(MPA) 475.000 500.000 525.000 550.000 n5.ooo 600.000 625.0110 650.0110 675.000 700.000 

5.0000 V/(Ml/KG) .01469 .01616 .OI7U .01881 .02004 .02124 .OZZ40 .02]54 .02466 .02576 
H/(IU/KG) 904.] 975.4 1047.4 1120.5 1195.2 1271.5 1349.4 1429.0 1510.1 1592.9 
S/(IJ/'I.G I) 2.6712 2.8191 2.9595 1.0957 l.ZZ85 ].]581 l.41SS ).6103 ). 7lZ9 ].8512 
C/(M/SKC) 269.0922 284.8702 298.7125 311.2Ul9 ]22.6188 133.2012 ]4].1170 152.4772 161.3721 169.8691 
lAPPA/ ( 1/MPA) .2453 .23]) .2251 .2193 .2150 .2117 .2090 .2069 .2052 .20l8 
BETA/( 1000/'1.) 4.2 l.S l.O 2.7 2.4 2.2 2.1 1.9 1.8 1.7 

6.0000 V/(Ml/KG) .01170 .01302 .01424 .OISll .01646 .01750 .OilS I .01949 .02045 .02119 
H/(IJ/'I.G) 889.7 961.) 1017.0 1111.6 1187 .] 1264.4 1343.1 1423.2 1504.9 1588.1 
S/(IJ/IG l) 2.6148 2.7660 2.9098 3.0485 l.lllZ 1.1145 3.4428 1.5686 3.6919 1.8129 
C/ (M/SEC) . 262.6072 279.8601 294.8742 308.U.42 320.4261 ))1.6104 342.0641 151.8668 361.1415 369.9679 
lAPPA/ ( 1/MPA) .2125 .1996 .1911 .1852 .1108 .1775 .17)0 .1729 .1712 .1699 

00 BETA/ (1000/K) 4.8 3.9 3.3 2.9 2.6 2.3 2 .I 2.0 1.9 1.7 - 7.0000 V/(M3/IG) .00958 .01081 .01192 .01295 .01192 .01484 .01574 .01661 .01745 .01828 
H/(IJ/IG) 874.6 951.0 1026.6 1102.6 1179.4 1257.4 1336.8 1417.5 1499.7 1583.4 
S/(IJ/IG l) 2.5609 2. 7176 2.8652 ).0065 3.1431 1.2n9 ).4055 3.5322 3.6563 3. 7779 
C/(M/SKC) H8.1018 276.35119 292.1574 1~.2191 1111.9950 no. 7057 341.5748 lSI. 7528 361.3536 370.4648 
IAPPA/(1/MPA) .1871 .1741 .1660 ' .1602 .1559 .1527 .ISU3 .1481 .1467 .1454 
BETA/( 1000/l) 5.4 4.3 3.6 3.1 2.7 2.5 2.2 2.1 1.9 1.1 

8.0000 V/(M3/IG) .00804 .00918 .01020 .01114 .01201 .01217 .01368 .01446 .01522 .01596 
H/(lJ/lG) 859.5 938.7 1016.2 1093.6 1171.6 1250.5 1)30.6 1411.9 1494.7 1578.7 
S/(IJ/'I.G '1.) 2.5105 2.6730 2.8244 2.9684 3.1070 3.241l 3.3721 3.4997 1.6246 3.7469 
C/(M/SEC) 256.9871 274.8002 290.11428 305.2934 318.4324 )30.5040 341.7009 352.1726 362.0150 371.3790 
IAPPA/0/MPA) .1648 .1537 .1460 .1407 .1367 .1337 .ll14 .1296 .1281 .1269 
BETA/( 1000/l) 6.0 4.7 3.8 3.3 2.9 2.6 2.) 2.1 2.0 1.8 

9.0000 V/(Ml/IG) .00689 .00794 .00889 .00976 .01057 .01115 .01209 .01280 .01349 .01417 
H/(IJ/IG) 844.7 926.5 1006.0 1084.8 1163.8 1243.6 1)24.4 1406.4 1419.7 1574.2 
S/(IJ/KG I) 2.4639 2.6111 2.7868 2.9334 3.0740 ].2098 3.3417 3.4704 3.5960 3.7190 
C/(M/SEC) 259.1409 275.5024 291.1264 lOS. 5527 311.8219 331.0109 342.4807 351.1523 36).2016 372.1227 
KAPPA/ (1/MPA) .14)1 .1356 .1294 .1247 .1212 .JIBS .I 11•4 .1147 .1134 .Jill 
IIETA/ {I 000/l) 6.5 5.0 4.1 1.4 1.0 2.7 2.4 2.2 2.0 1.9 

10.0000 V/(M3/IG) .00601 .00699 .00787 .00867 .00941 .01014 .01081 .01148 .01212 .01274 
H/{KJ/IG) 810.9 914.9 996.1 1076.2 1156.1 1217 .o 1118.5 1401.0 1484.8 1569.7 
S/ (IJ/IG l) 2.4212 2.5915 2.7519 2.9011 1.0435 1.1808 3.1119 1.4414 3.5699 1.6934 
C/(M/SEC) 264.6850 278.5511 293.0977 307.08)1 320.2099 112.4680 343.9351 354.7054 164.8680 '174.5007 
KAPPA/ ( 1/MPA) .1236 .1193 .1149 .1112 .1083 .1060 .1041 .1026 .1014 .1004 
BETA/ (I 000/'1.) 6.7 5.2 4.3 3.6 3.1 2.7 2.5 2.2 2.1 1.9 



Tllf!IP-~~ .:ini-HC PROPERTlt:S OF PII.OPAHE 

TEMPERATOKE5/(K) 

P/(MPA) 725.000 750.000 775.000 800.000 825.000 850.000 875.000 900.000 925.000 950.000 

5.0000 V/(M3/KG) .02684 .02791 .02897 .03003 .03107 .03211 .03314 .03416 .03518 .03619 
H/(KJ/KG) 1677.1 1762.8 1849.9 1938.3 2028.1 2119.1 2211 .4 2305.1 2400.0 2496.3 
5/(KJ/KG K) 3.9714 4.0876 4.2019 4.3142 4.4246 4. 5333 4.6404 4. 7459 4.8499 4.9527 
C/(M/5EC) 378.0220 385.8714 393.4546 400.7959 407.9190 414.8424 421.5811 428.1479 434.5530 440.8051 
KAPPA/ ( 1/MPA) .2026 .2016 .2008 .2000 .1994 .19119 .1984 .1980 .1977 .1974 
BETA/( 1000/K) 1.6 1.5 1.5 1.4 1.3 1.3 1.2 1.2 1.2 I. I 

6.0000 V/(M3/KG) .02232 .02323 .02413 .02503 .02591 .02679 .02766 .02853 .02939 .03025 
H/(KJ/KG) 1672.7 1758.8 1846.2 1934.9 2024.9 2116.1 2208.7 2302.5 2397.6 2494.1 
5/(KJ/KG K) 3.9317 4.0483 4.1630 4.2756 4. 3864 4.4954 4.6027 4. 7084 4.8126 4.9155 
C/(M/5EC) 378.4080 386.5111 394.3164 401.8560 409.1559 416.2375 423.1184 429.8132 436.3338 442.6903 
KAPPA/ (I /MPA) .1687 .1678 .1670 .1663 .1657 .1652 .1648 .1644 .1641 .1638 
BETA/ ( 1000/K) 1.6 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.1 

7.0000 V/(M3/KG) .01909 .01989 .02068 .02146 .02224 .02300 .02376 .02451 .02526 .02600 N 
H/ (KJ/KG) 1668.4 1754.8 1842.5 193 J. 5 2113.2 2205.9 2299.9 2395.2 2491.9 00 

202 I. 7 
5/(KJ/KG K) 3.11973 4.0144 4.1294 4.2424 4. 3535 4.4628 4. 5703 4.6762 4. 7806 4.8837 
C/(M/5EC) 379.1550 387.4789 395.4800 403.1940 410.6497 417.8710 424.8 775 431.6853 438.3080 444.7567 
KAPPA/( 1/MPA) .1443 .1434 .1427 .1420 .1415 .1410 .1406 .1403 .1400 .1397 
BETA/ (1000/K) 1.7 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.1 

8.0000 V/(M3/KG) .01669 .01740 .01811 .018110 .01949 .02017 .02084 .02151 .02217 .02283 
H/(KJ/KG) 1664.1 1750.9 1838.9 1928.1 2018.6 2110.4 2203.3 2297.5 2392.9 2489.7 
5/(KJ/KG K) 3.8668 3.9844 4.0998 4.2132 4.3246 4.4341 4.5418 4.6480 4.7526 4.8559 
C/(M/5EC) 380.2766 388.7855 396.9520 404.8142 412.4031 419.7441 426.8585 433.7638 440.4745 447.0029 
KAPPA/( 1/MPA) .1259 .1250 .1243 .1237 .1232 .1228 .1224 .1221 .1218 .1216 
BETA/ (1000/K) 1.7 1.6 1.5 1.5 1.4 1.3 1.3 1.2 1.2 1.1 

9.0000 V/(M3/KG) .01482 .01547 .01611 .01674 .01736 .01797 .01857 .01918 .01977 .02036 
H/(KJ/KG) 1660.0 1747 .J 1835.4 1924.9 2015.6 2107.6 2200.7 2295.1 2390.7 2487.7 
5/(KJ/KG K) 3.8394 3.9575 4.0733 4.1870 4.2987 4.4084 4.5164 4.6227 4. 7275 4.8310 
C/(M/5EC) 381.7807 390.4358 398.7351 406.7178 414.4158 421 .8558 429.0599 436.0465 442.8308 449.4259 
KAPPA/( 1/MPA) .1114 .1106 .1100 .1094 .1090 .10116 .1082 .1079 .1077 .1075 
BETA/ (1000/K) 1.8 1.7 1.6 1.5 1.4 1.4 1.3 1.2 1.2 1.2 

10.0000 V/(M3/KG) .01334 .01394 .01452 .01509 .01566 .01622 .01677 .01732 .01786 .01840 
H/(KJ/KG) 1655.9 1743.3 1831.9 192 J. 7 2012.7 2104.9 2198.2 2292.7 2388.5 2485.7 
S/(KJ/KG K) 3.8144 3.9329 4.0491 4.1632 4.2751 4.3852 4.4934 4.5999 4. 7049 4.8085 
C/(M/SI!C) 383.6696 392.4301 400.8282 408.9025 416.6851 424.2028 431.47110 438.5295 445.3731 452.0220 
KAPPA/ ( 1/MPA) .0996 .0989 .0983 .0979 .0974 .0971 .0968 .0965 .0963 .0961 
BETA/ (1000/K) 1.8 1.7 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 
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PROPERTIES OF SATUkATEO BUTANE 

TI!MPERATUIE PIES SURE VOLUME/ ( Ml/KG) EITHALPY/(KJ/KG) I!NTIOPY/(KJ/KG K) 
K MPA VF VG IIF HFG IIG SF SFG SG 

215.00000 .11210 .00170 .33465 109.82799 385.46085 495.28885 .45571> 1.40168 1.8H4l 
280.00000 .13474 .00171 .28160 121.80466 380.44113 502.24579 .49878 1.35872 1.85749 
285.00000 .16075 .00173 .21851 133.95070 375.25556 509.20626 .54161 1.31669 1.85830 
290.00000 .19045 .00175 .20323 146.26113 369.90515 516.16629 .58425 1.27554 1.85979 
295.00000 .22416 .00176 .17415 158. 7J14l 364.390)9 523.12183 .62668 1. 21522 1.86191 
300.00000 .26221 .00178 .15002 171.35683 358.71177 530.06860 .6&890 1.19571 1.86460 
305.00000 .30494 .00180 .12986 184. 13252 352.86953 537.00205 . 71088 I. 15695 1.86783 
310.00000 .152&7 .00182 .11291 197.05188 146.116337 543.91725 .75262 1.11891 1.87151 
115.00000 .40576 .00184 .09861 210.11714 340.69159 550.80873 • 79411 1.08156 1.87567 
320.00000 .46455 .00186 .08645 221.31676 334.35406 557.67082 .83514 1.04486 1.88020 
125.00000 .52941 .00188 .07605 216.65289 327.84336 564.49625 .87631 1.00875 1.88506 
330.00000 .60069 .00191 .06712 250.12266 321.15491 571.27758 .91703 .97320 1.89023 
335.00000 .67876 .00191 .05942 263.72620 314.27967 578.00581 .95749 .93815 1.89564 
340.00000 • 76400 .00196 .05274 277.46560 307.20517 514.67077 .99771 .90354 1.90126 
345.00000 .85681 .00198 .04693 291.34532 299.91469 591.26001 1.03770 .86932 1.90702 

00 150.00000 .95757 .00201 .04184 305.37285 292.38621 597.75906 1.07749 .83519 1.91288 
VI 355.00000 1.06672 .00204 .03736 319.55933 284.59109 604.15041 1.11711 .80167 1.91877 

360.00000 1.18468 .00207 .03341 333.92044 276.49243 610.41286 1.15660 .76801 1.92464 
365.00000 1.31192 .00211 .02991 348.47754 268.04283 616.52017 1.19601 .73436 1.93019 
370.00000 1.44893 .00214 .02680 361.25925 259.18127 622.44052 1.23546 • 70049 1.93595 
175.00000 1.59623 .00218 .02401 )78.30268 249.83001 628.13269 1. 27499 .66621 1.94120 
180.00000 1.75417 .00221 .02150 393.65825 219.88581 633.54408 1. 31474 .63128 1.94602 
385.00000 1.92196 .00227 .01923 409.39067 229.21547 618.60614 1.35487 .59536 1.95024 
390.00000 2.10565 .00233 .01717 425.58785 217.63793 643.22579 1.39559 .55805 1.95364 
395.00000 2.30016 .002)9 .01528 442.36973 2o4.90298 647.27271 1.43718 .51874 1.95592 
400.00000 2.50826 .00246 .01354 459.90479 190.65105 650.55584 1.48002 .47661 1.95665 
405.00000 2. 73082 .00255 .01190 478.44352 174.33219 652.77571 I. 52469 .43045 1.95514 
410.00000 2.96879 .00266 .01014 498.39033 155.02447 651.41480 1.57212 .37811 1.95023 
415.00000 3.22121 .00280 .00880 520.49585 130.91594 651.43178 1.62402 .31551 1.93953 
420.00000 ).49526 .00305 .00717 546.61010 97.41184 644.02194 1.68466 .23193 1.91659 
425.18000 3.78623 • 00438 .00438 602.35542 o . 602.n542 1.81404 o. 1.81404 

-



THEIIHODYNA!Il(; PKOPt:KHES OF I!UTANE 

TEHPERATURES/(K) 

P/(HPA) 275.000 300.000 325.000 350.000 37~.000 400.000 425.000 450.000 475.000 500.000 

.1000 V/(H3/KG) .37720 .41617 .45431 .49187 .52903 .56591 .60258 .63908 .67547 • 71176 
H/(KJ/KG) 496.0 537.9 582.2 629.2 678.8 731.1 786.1 1143.6 903.7 966.3 
S/(KJ/KG K) 1.8756 2.0213 2.1632 2.3024 2.4393 2. 5 743 2.7075 2.8391 2.9691 3.0974 
C/(H/SEC) 201.08511 211.1999 220.5057 229.2158 237.4636 245.3380 252.9009 260.1974 2&7.2612 274.11114 
KAPPA/ ( 1/HPA) 10.4474 10.3222 10.2401 10.1837 10.1436 10.1142 10.0921 10.0751 10.0&19 10.0513 
BETA/ ( 1000/K) 4.2 3.7 3.3 3.0 2.8 2.6 2.4 2.3 2.2 2.0 

.1013 V/(H3/KG) .37204 .41056 .44822 .48532 .52202 .551143 .59462 .63066 .66658 .70240 
H/(KJ/KG) 495.9 537.8 582.2 629.1 678.8 731.1 7116.0 843.6 903.7 966.3 
S/(KJ/KG K) 1.8735 2.0193 2.1612 2.3004 2.4373 2.5724 2.7056 2.8372 2.9672 3.0955 
C/(H/SEC) 200.9894 211.1262 220.4477 229 .1&92 237.4255 245.3065 252.8747 260.1752 26 7. 2424 274.1024 
KAPPA/ ( 1/MPA) 10.3174 10.1918 10.1095 10.0531 10.0129 9.9835 9.9&14 9.9444 9.9311 9.9206 
BETA/(1000/K) 4.2 3.7 3.3 3.0 2.8 2.6 2.4 2.3 2.2 2.0 

.2000 V/(H3/KG) .00169 .20119 .22159 .24135 .26067 .27970 .29849 .31713 . 33563 .35404 
H/(KJ/KG) 109.9 533.2 578.4 626.0 676.2 728.9 784.1 1141.9 902.2 965.0 
S/(KJ/KG K) .4555 I. 91011 2.0557 2.1968 2.3351 2.4 711 2.&051 2. 7373 2.8676 2. 9963 
C/ (H/SEC) 1011.9704 205.4273 216.011& 225.6301 234.5496 242.9359 250.8985 258.5134 265.8353 272.9049 
KAPPA/ ( 1/MPA) .0024 5.3529 5.2564 5.1930 5.1491 5.1176 5.0943 5.0765 5.0628 5.0520 
BETA/(1000/K) 1.9 4.1 3.6 3.2 2.9 2.7 2.5 2.3 2.2 2.1 '-0 

00 
.3000 V/(H3/KG) .00169 .00178 .14385 .15774 .17116 .18425 .19711 .20979 .22235 .23480 

H/(KJ/KG) 110.0 171.4 574.4 622.8 673.5 726.6 782.2 840.2 900.7 963.6 
S/ (KJ/KG K) .4551 .6688 1.9888 2.1321 2.2719 2.4090 2.5438 2.6 765 2.8073 2.9364 
C/(M/SEC) 1013.06111 1165.8893 211.2546 221.8922 231.5430 240.4756 248.85117 256.8052 264.3937 271.6812 
KAPPA/(1/HPA) .0024 .OOJJ 3.6087 3.5366 3.4884 3.4546 3.4299 3.4113 3.3971 3.3859 
BETA/ ( 1000/K) 1.9 2.1 3.9 3.5 3 .I 2.8 2.6 2.4 2.2 2.1 

.4000 V/(H3/KG) .00169 .00178 .10485 .11586 .12635 .13650 .14639 .15611 .16569 .17517 
H/(KJ/KG) 110.1 171.4 570.3 bl9.4 670.7 724.2 780.2 838.5 899.2 962.3 
S/(KJ/KG K) .4548 .6684 1.9383 2.0840 2.2254 2.3636 2.4992 2. 6326 2.7639 2.8932 
C/(H/SEC) 1014.1633 867.2497 206.1900 217.9841 228.4362 237.9536 246. 7800 255.0720 262.93&1 270.4474 
KAPPA/ ( 1/HPA) .0024 .0033 2.7979 2. 71 so 2.6616 2.6251 2.5989 2.5795 2.564 7 2. 5532 
BETA/(1000/K) 1.9 2.1 4. 3 3.7 3.3 2.9 2. 7 2.5 2.3 2.2 

.5000 V/(H3/KG) .00169 .00178 .08131 .09066 .09943 .10782 .II 595 .12389 .13169 .13939 
H/(KJ/KG) 110.1 171.5 565.8 615.9 667.8 721.9 778.1 836.7 897.7 960.9 
S/(KJ/KG K) .4545 .6680 1.8963 2.0448 2.11180 2.3274 2 .41>38 2.5978 2. 7296 2.8593 
C/(H/SEC) 1015.2558 8611.6060 200.7593 21J.8842 225.2201 235.3661 244.6606 253.3132 261.4622 269.2034 
KAPPA/ ( 1/HPA) .0024 .0033 2.3250 2.2282 2.1688 2.1292 2.1014 2.0811 2.0657 2 .0539 
BETA/(1000/K) 1.9 2.1 4.8 4.0 3.4 3.1 2.8 2.5 2.4 2.2 

.6000 V/(H3/KG) .00169 .00178 .00188 .07379 .08144 .08867 .09563 .10240 .10902 .II 553 
H/(KJ/KG) 110.2 171.6 236.7 612.3 664.9 719.4 77&.1 835.0 896.1 959.5 
S/(KJ/KG K) .4542 .6676 .8760 2.0111 2.1562 2.2969 2.4342 2.5689 2.7011 2.8312 
C/(H/SEC) 1016.3459 869.9580 732.9&20 209.5&59 221.8845 232.70118 242.4988 251.5279 259.9717 267.9493 
KAPPA/ ( 1/HPA) .0024 .0033 .0049 1.9101 1.8434 1.8004 I. 7707 I. 7494 1.7334 1.7212 
BETA/ (1000/K) 1.9 2.1 2.4 4.3 3.6 3.2 2.'.1 2.6 2.4 2.2 



TKEKHODYNAHIC PMOPERTIKS OF BUTANE 

·TKKPERATURES/(K) 

P/(MPA) 52~ .ooo SSO.DDO 575.000 600.000 625.000 650.000 675.000 700.000 725.000 

.1000 V/(M3/KG) .74797 .78413 .82023 .85630 .89233 .92834 .91>432 1.00028 1.0)622 
H/(KJ/KG) 1011.2 1098.5 1167.9 1239.5 IJ13.2 ll88.8 1466.) IS45.7 1626.9 
S/(KJ/KG K) ).2241 3.3492 3.4727 3.5946 3.1148 ).83)5 3.9505 4.0660 4.1799 
C/(M/SEC) 280.7901 287.2912 291.6419 299.8480 305.9219 111.8721 117.7072 321.4314 129.0511 
KAPPA/ (1/MPA) 10.0429 10.0160 10.0301 10.02SS 10.0215 10.0181 10.0153 10.0128 10.0107 
II!TA/( 1000/K) 1.9 1.8 1.8 1.7 1.6 1.6 l.S 1.4 1.4 

.1011 V/(MJ/KG) .13815 .77314 .80947 .84507 .88064 .91617 .95169 .98718 1.02266 
H/(KJ/KG) lOll. 2 1098.5 1167.9 1239.5 1313.2 1181.8 1466.3 1545.7 1626.9 
S/(KJ/KG K) 1.2222 3.3473 3.4708 3.5927 ).7129 ).8316 3.9416 4.01>41 4.1180 
C/(M/SI!C) 280.7764 287.2115 293.6318 299.8394 JOS.914S 311.8660 317.7019 323.4289 l29.0Sl3 
KAPPA/ (1/MPA) 9.9121 9.9052 9.8995 9.1947 9.8908 9.8874 9.8845 ,.8820 9.8799 
BETA/ ( 1000/K) 1.9 1.8 1.8 1.7 1.6 1.6 1.5 1.4 1.4 

.2000 V/(Ml/IG) .37238 .)9065 .40887 .42706 .44520 .46333 .48142 .49950 .51756 
H/(KJ/KG) 1030.0 1097.4 1167.0 1238.6 lll2.4 1188.1 1465.6 IS4S.1 1626.] 
S/(KJ/KG K) 1.1233 3.2486 3.3723 3.4943 3.6147 3.1334 3.8505 3.9661 4.0800 
C/(M/SI!C) 279.7535 286.4056 292.8811 299.1961 305.3642 311.3969 117.1019 323.0937 328.7740 
KAPPA/ (1/ MPA) s .0433 s .0162 5.0304 S.02S6 5.0216 5.0182 S.OIS3 s .0128 5.0107 
BETA/(1000/K) 2.0 1.9 1.8 I. 7 1.6 1.6 l.S 1.4 1.4 

00 .3000 V/(Ml/KG) .24718 .25949 .27175 .28397 .29616 .10832 .32046 .l32S7 .34467 
-...I H/(lJ/KG) 1028.8 1096.3 1166.0 1237.7 1311.5 1387.} 1465.0 1544.4 1625.7 

S/(KJ/KG K) 3.0636 3.1892 }.3130 3.4352 3.5SS7 ).6745 3. 7911 3.9013 4.0213 
C/ (M/SEC) 278.1105 21S.Sl43 292.1185 291.5437 304.8070 310.9225 316.9021 122.7560 121.4929 
KAPPA/ (1/MPA) 3.3770 3.3698 3.3639 3.3591 3.3SSO 3.3S1S 3.3486 3.3461 3.3440 
BETA/ ( 1000/K) 2.0 1.9 I. I 1.7 1.6 1.6 l.S l.S 1.4 

.4000 V/(Ml/KG) .18457 .19391 .20319 .21243 .2211>4 .23082 .23998 .24911 .25821 
H/(KJ/KG) 1027.6 1095.2 1165.0 1216.9 ll10. 7 1386.6 1464.3 IS43.8 1625.1 
S/(lJ/KG I) 3.0208 ].1466 ].2706 ].3929 ].5135 ).6324 ). 7497 3.8654 3.9795 
C/(M/SEC) 277.6614 284.6195 291.1542 297.8910 304.2504 310.4493 116.5020 322.4202 328.2141 
KAPPA/ (1/MPA) 2.5441 2.5368 2.5308 2. SlSI 2.5217 2.5182 2.5153 2.5128 2.5106 
BETA/ ( 1000/ K) 2.0 1.9 1.8 1.7 1.7 1.6 1.5 l.S 1.4 

.5000 V/(M3/KG) .14700 .IS4SS .16205 .16951 .11693 .18432 .19169 .19904 .20637 
H/(lJ/lG) 1026.4 1094.2 1164.0 1216.0 1309.9 1385.8 1463.6 1543.1 1624.5 
S/(KJ/KG K) 2.9872 3.1132 1.2174 3.3598 ].4806 ].5996 3.1170 3.1328 3.9469 
C/(M/SEC) 2711.60111 283.7213 290.5885 297.2380 303.6944 309.9775 316.1036 322.081>4 127.9375 
KAPPA/ (1/MPA) 2.0445 2.0370 2.0109 2.0259 2.0217 2.0182 2.0151 2.0128 2.0106 
BETA/(1000/K) 2.1 1.9 1.8 1.8 1.7 1.6 1.5 I.S 1.4 

.6000 V/(Ml/KG) .12196 .12832 .13462 .14089 .14112 .15332 .15950 .16565 .17179 
H/(KJ/KG) 1025.2 1091.1 1163.0 1235.1 1309.1 1185.0 1462.9 1542 .s 11123.9 
S/(KJ/KG K) 2.9594 ).0856 ).2100 3.3326 ).4535 3.5726 3.6901 3.8059 3.9202 
C/(M/SEC) 275.5447 282.8199 28'.1.8211 296.5850 103.1)91 109.5072 liS. 7071 121.7548 327.6632 
KAPPA/ ( 1/MPA) 1.7116 1.7040 1.6978 1.6927 1.6185 1.61149 1.6819 1.6794 1.6772 
BETA/ ( 1000/K) 2.1 2.0 1.9 1.8 1.7 1.6 t.S l.S 1.4 

-



TH~RHOOYNAHIC PROP~KTI~S OF BUTAN~ 

T~HPERATURES/(K) 

P/(HPA) 750.000 775.000 800.000 825.000 850.000 875.000 900.000 925.000 950.000 

.1000 V/(H3/KG) 1.07215 1.10807 1.14397 1.17987 1.21576 I. 25164 I. 28751 I. 32337 I. 35923 
H/(IU/KG) 1709.7 1794.2 1880.3 1968.0 2057.1 2147.7 2239.6 2332.9 2427.5 
S/(KJ/KG K) 4.2922 4.4031 4.5124 4.6203 4.7267 4.8317 4.9353 5.0376 5. I Jll5 
C/(H/S!C) 334.5839 340.0188 345.3664 350.6310 355.8164 360.9263 365.9641 370.9328 375.8354 
!tAPPA/ (1/MPA) 10.0088 10.0072 10.0058 10.0046 10.0035 10.0025 10.0016 10.0009 10.0002 
BETA/ ( 1000/K) 1.3 1.3 1.3 1.2 1.2 I. I 1.1 1.1 1.1 

.1013 V/(H3/KG) 1.05812 1.09357 1.12901 1.16443 1.199115 1.23526 1.27067 1.30607 1.34146 
H/(IU/I:G) 1709.7 1794.2 1880.3 1968.0 2057.1 2147.7 2239.6 2332.9 2427.5 
S/(KJ/I:G a;) 4.2903 4.4012 4.5105 4.6184 4.7248 4.8298 4.9334 5.0357 5.1366 
C/(H/S!C) 334.5808 340.0163 345.3644 350.6295 355.8154 360.9257 365.9638 370.9328 375.8357 
!tAPPA/ ( 1/MPA) 9.8781 9.8764 9.8750 9.8738 9.8127 9.8717 9.8708 9.8701 9.8694 
BETA/ (I 000/1:) 1.3 I .3 1.3 1.2 I .2 1.1 1.1 I. I 1.1 

.2000 V/(M3/KG) .53560 .55363 .57166 .58967 .60767 .625&6 .64365 .66163 .67961 
H/(I:J/KG) 1709.2 1793.7 1879.8 1967.5 2056.7 2147.3 2239.2 2332.6 242 7. 2 
S/(U/I:G It) 4.1924 4.3033 4.4127 4.5206 4.62 71 4. 7321 4.8357 4.9380 5.0390 
C/(H/SEC) 334.3512 339.8313 345.2196 350.5209 355.7396 360.8798 365.9451 370.9390 375.8648 

KAPPA/ ( 1/MPA) 5.0088 5.0012 5.0058 5.0045 5.0034 5.0025 5.0016 5.0008 5.0001 
BETA/( 1000/K) 1.3 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

00 

.3000 V/(H3/KG) .35676 .36883 .38089 .39294 .40497 .41701 .42903 .44105 .45306 00 

H/(KJ/I:G) 1708.6 1793.2 1879.4 1967.1 2056.2 2146.9 2238.9 2332.2 2426.8 

S/(J.J/KG K) 4.13311 4.2447 4.3542 4.4621 4.5686 4.67J7 4. 7773 4.8796 4.9806 
C/(H/S!C) 334. I 207 339.6461 345.0750 350.4131 355.6651 360.8355 365.9284 370.9475 375.8963 

KAPPA/ ( 1/HPA) 3.3421 3.3405 3.3391 3.3378 3.3367 3.1357 3. 3349 3.3341 3. 3334 
BETA/ (I 000/K) 1.4 1.3 1.3 1.2 1.2 1.2 I. I I. I 1.1 

.4000 V/(M3/KG) .26733 .27642 .28550 .29457 .303&3 .31268 .32173 .33076 .33980 

H/(KJ/I:G) 1708. I 1792.7 1878.9 1966.6 2055.8 2146.5 2238.5 2331.9 2426.5 

S/(KJ/KG K) 4.0920 4.2030 4.3125 4.4205 4.5270 4.6321 4. 7358 4.8381 4.9391 
C/(H/SEC) 333.8925 339.4632 344.9329 350.3077 355.5929 360. 7935 365.9139 370.9582 375.9301 

KAPPA/ (1/MPA) 2.5087 2.5071 2.5057 2.5044 2.5033 2.5024 2.5015 2.5007 2.5001 
BETA/( 1000/K) 1.4 1.3 1.3 1.2 1.2 1.2 1.1 I. I I. I 

.5000 V/(Hl/KG) .21368 .22098 .22827 .23555 .24282 .25009 • 25 734 .26459 .27183 
H/(KJ/KG) I 707.5 1792.2 1878.4 1966.1 2055.4 2146. I 2238.1 2331.5 2426.2 

S/(KJ/KG K) 4.0595 4.1705 4.2800 4.3880 4.4946 4.5997 4.7035 4.8058 4.90&8 

C/(H/SEC) 333.6667 339.2828 344.7933 350.2048 355.5232 360.7539 365.9018 370.9711 375.9659 

KAPPA/ (1/MPA) 2.0087 2.0071 2.0056 2.0044 2.0033 2.0023 2.0015 2.0007 2.0000 

BETA/ ( 1000/K) 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.6000 V/(H3/KG) • 17791 .18402 .19012 .19621 .20229 .20836 .21442 .22048 .22653 

H/(KJ/KG) 1706.9 1791.6 1877.9 1965.7 2055.0 2145.7 2237.7 2331.1 2425.8 

S/(KJ/KG 1:) 4.0328 4.1439 4.2534 4.3615 4.4681 4.57J2 4.6770 4.7793 4.8804 

C/(H/SEC) 333.4433 339.1049 344.6561 350.1043 355.4559 360.7167 365.8920 370.9863 376.0040 

!tAPPA/ ( 1/HPA) I .6753 I .6737 I .6723 I .6710 1.6699 I .6690 1.&681 I .6673 I .6667 
BETA/ (I 000/K) 1.4 1.3 1.3 1.2 1.2 1.2 1.1 I. I 1.1 



THEKHOOYNAHIC PROPEKTIES OF BUTANE 

TEHPERATURES/(K) 

P/(MPA) 27S.OOO 300.000 325.000 350.000 375.000 400.000 425.000 450.000 475.000 500.000 

.7000 V/(M3/KG) .001119 .001711 .00188 .06167 .068S5 .07498 .08111 .08704 .09282 .0~848 

H/ (U/KG) 110.3 171.6 236.7 608.5 661.9 716.9 774.0 833.1 894.5 958.2 
S/(U/KG K) .45311 .6672 .8755 1.9810 2.1282 2.2703 2.40116 2.5439 2.6766 2.8072 
C/(M/SEC) 1017.4333 871.3059 734.6754 204.9962 218.4176 229.9769 240.2925 249.7155 258.4646 266.6849 
KAPPA/ ( 1{MPA) .0024 .0033 .0049 1.6898 1.6141 I. 5671 1. 5355 I. SilO 1.4964 1.4838 
BETA/ (1000/K) 1.9 2.1 2.4 4. 7 3.9 3.3 3.0 2.7 2.5 2.3 

.8000 V/(M3/KG) .00169 .001711 .00188 .05252 .05885 .06469 .07021 .07551 .08066 .08569 
H/ (KJ/KG) 110.4 171.7 236.8 604.5 658.8 714.4 771.8 831.3 893.0 956.8 
SJ(KJ/KG K) .4535 .6669 .8751 1.9533 2.1030 2.2465 2.3858 2.5218 2.6551 2.7860 
C/(M/SEC) 1018.5183 872.6497 736.3815 200.1331 214.8051 227.1651 238.0397 247.8751 256.9404 265.4103 
KAPPA/ ( 1/MPA) .0023 .0033 .0048 I. 5322 1.4453 I. 3937 I. 3598 1.3362 I. 3189 1.)059 
BETA/ ( 1000/lt) 1.9 2.1 2.4 5.1 4.1 3.5 3.1 2.8 2.5 2.3 

.9000 V/(M3/KG) .00169 .00178 .001811 .04533 .05127 .05666 .06172 .06654 .01120 .07575 
H/(KJ/KG) 110.5 171.8 236.8 600.1 655.5 711.8 769.6 829.5 891.4 955.4 
S/(KJ/KG K) .4532 .6665 .8746 1.9273 2.0797 2.2248 2.3652 2.5019 2.6158 2. 7671 
C/ (M/SEC) 1019.6007 873.9893 738.0805 194.9219 211.0305 224.2675 235.73111 246.0059 255.3990 264.1256 
KAPPA/( 1/MPA) .0023 .0033 .0048 1.4187 1.1175 I. 2605 l. 2241 1.1992 1.1812 1.1677 
BETA/ ( 1000/K) 1.9 2.1 2.4 5.6 4.4 3.7 }.2 2.8 2.6 2.4 

00 
1.0000 V/(M3/KG) .00169 .00178 .001811 .00201 .04518 .05023 .05491 .05936 .0636) \0 .06778 

H/(U/KG) 110.5 171.8 216.8 305.4 652.2 709.1 767.4 827.6 889.7 ~53.9 
S/(KJ/KG K) .4529 .6661 .11742 1.0772 2.0579 2.20411 2.3461 2.41138 2.61112 2. 7499 
C/(M/SEC) 1011.9060 1169.9163 739.7722 603.0296 207.0739 221.2773 2)).)852 244.1070 253.8401 262.8307 
KAPPA/ 0/MPA) .0023 .0012 .0048 .0078 1.2190 1.1555 1.1163 1.0900 1.0712 1.0573 
BETA/ (1000/K) 1.9 2.1 2.4 3.0 4.7 1.9 3.3 2.9 2.6 2.4 

2.0000 V/(M3/KG) .00169 .00177 .00187 .00200 .00217 .02049 .02391 .02681 .02943 .03188 
H/(KJ/KG) 111.3 172.5 237.3 305.3 377.8 676.4 742.2 807.0 872.4 939.0 
S/(KJ/KG K) .4497 .6624 .8697 1.0714 1.2714 2.0427 2.2023 2. 3504 2.4918 2.6285 
C/(M/SEC) 1031.3441 888.4404 756.2601 624.9129 481.2170 183.7791 206.3110 223.2710 217.2498 249.3442 
KAPPA/ ( 1/MPA) .0023 .0031 .0045 .0071 .0131 • 7768 .6669 .6154 .5852 .5654 
BETA/ (1000/K) 1.9 2.1 2.3 2.9 4.0 7.5 5.2 4.1 3.4 3.0 

1.0000 V/(M3/KG) .00168 .00177 .00186 .00198 .00214 .00242 .01273 .01561 .Ol785 .01981 
H/ (KJ/KG) 112.2 171.2 237.7 305.4 176.9 457.6 706.5 781.7 852.4 922.5 
S/ (KJ/KG K) .4465 .6589 .8654 1.0658 I. 2631 1.4711 2.0767 2.2487 2.4016 2.5453 
C/ (M/SEC) 1041.7459 901.1800 772.0806 645.4208 510.5578 345.5395 168.3849 198.2814 218.8164 235.0534 
KAPPA/( 1/MPA) .0022 .0030 .0043 .0066 .0118 .0126 .64911 .4944 .4383 .4085 
BETA/ ( 1000/K) 1.9 2.0 2.3 2.7 3.6 6.8 11.0 6.3 4. 7 3.8 

4.0000 V/(M3/KG) .00168 .00176 .00186 .00197 .00212 .002JS .00312 .009S5 .01190 .01)71 
H/ (KJ/KG) 113.0 173.9 238.2 305.5 376.2 454.2 SS8.1 747.1 828.7 904.0 
S/(KJ/KG K) .4434 .6553 .8613 1.0606 1.2557 1.4568 1.7082 2.1444 2.1210 2.4754 
C/(M/SEC) 1051.9434 9ll.560l 787.2957 664.7811 537.0259 389.5946 102.9872 168.7297 199.18!*1 220.6120 
KAPPA/0/MPA) .0022 .0029 .0041 .0061 .0104 .0235 .3314 .5112 .3827 .3361 
BETA/ ( 1000/K) 1.8 2.0 2.2 2.6 3.4 5.4 37.2 12.1 6. 7 4.9 



THERMODYNAMIC PROPERTIES OF BUTANE 

TEMPERATURES/(K) 

P/(MPA) 525.000 550.000 575.000 600.000 625.000 650.000 675.000 700.000 725.000 

.7000 V/(M3/KG) .10406 .10957 .11503 .12045 .12583 .13ll8 .13650 .14181 .14709 
HI (IU/ltG) 1024.0 1092.0 ll62 .o 1234.2 1308.3 1384.3 1462.2 1541.9 1623.3 
5/(IU/KG K) 2.9356 3.0620 3.1866 3.3094 3.4304 3.5497 3.6672 3. 7831 3.8974 
C/(H/SEC) 274.4774 281.9153 289.0530 295.9321 302.5852 309.0383 315.3126 321.4254 327.3913 
KAPPA/ (1/MPA) 1.4740 1.4662 1.4599 1.4547 1.4504 1.4469 1.4439 1.4413 1.4391 
I&TA/ ( 1000/K) 2.1 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 

.8000 V/(Ml/ltG) .09064 .09552 .10034 .10512 .10986 .ll457 .11926 .12392 .12857 
H/(ltJ/ltG) 1022.7 1090.8 ll61.0 1233.2 1307.4 1383.5 1461.5 1541.2 1622.7 
S/(KJ/ttG It) 2.9147 3.0414 3.1662 3.2892 3.4103 3.5297 3.6473 3. 7633 3.8777 
C/(M/SIC) 273.4043 281.0078 288.2836 295.2794 302.0321 308.5712 314.9202 321.0984 327.1218 
ltAPPA/(1/MPA) 1.2958 I. 2879 1.2814 1.2762 1.2719 1.2683 1.2653 I. 2627 1.2605 
BETA/ (1000/lt) 2.2 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 

.9000 V/(Ml/ltG) .08020 .08458 .08891 .09319 .09744 .10165 .10584 .llOOI .11417 
H/(ltJ/ltG) 1021.5 1089.7 ll60.0 1232.3 1306.6 ll82.8 1460.8 1540.6 1622.1 
S/(KJ/lG It) 2.8961 3.0231 3.1481 3.2711 3.3924 3.5119 3.6296 3. 7457 3.8601 
C/ (M/SEC) 272.3255 280.0974 287.5133 294.6270 301.4803 308.1059 314.5299 320.7737 326.8550 
lAPPA/ (I /MPA) 1.15 74 1.14'12 1.1427 I. 1374 1.1331 1.1294 1.1264 1.1238 1.1216 
BETA/ (1000/lt) 2.2 2.1 1.9 1.8 1.7 1.7 1.6 1.5 1.5 

0 
0\ 

1.0000 V/(Ml/KG) .07184 .07583 .07976 .08365 .08750 .09132 .09511 .09889 .10264 
H/(KJ/KG) 1020.2 1088.6 ll59.0 1231.4 1305.8 1382 .o 1460.1 1539.9 1621.5 
S/(KJ/lG It) 2.8793 3.0065 3.1317 3.2549 3.3763 3.4959 3.6137 3. 7299 3.8444 
C/(H/SIC) 271.2411 279.1844 286.7422 293.9752 300.9299 307.6425 314.1419 320.4516 326.5907 
ltAPPA/ (1/MPA) 1.0467 1.0384 1.0318 1.0264 1.0220 1.0183 1.0153 1.0127 1.0104 
BETA/( 1000/K) 2.2 2.1 2.0 1.8 1.8 1.7 1.6 1.5 1.5 

2.0000 V/(M3/KG) .03420 .03644 .03860 .04072 .04279 .04483 .04684 .04883 .05080 
H/(ltJ/ltG) 1007.2 1077 .o ll48. 7 1222.1 1297.3 1374.3 1453.0 1533.4 1615.5 
S/(KJ/ltG It) 2. 7615 2.8915 3.0189 3.1439 3.2667 3.3874 3.5062 3.6232 3.7384 
C/(M/SEC) 260.1308 269.9531 279.0335 287.5242 295.5337 303.1424 310.4114 317.3881 324.1100 
KAPPA/ (1/MPA) .5515 .5412 .5334 .5272 .5223 .5184 .5151 .5123 .5100 
BITA/(1000/lt) 2.7 2.4 2.2 2.1 1.9 1.8 1.7 1.6 1.5 

3.0000 V/(M3/ltG) .02160 .02321 .02487 .02641 .02790 .02935 .03077 .03216 .03354 
H/(ltJ/ltG) 993.1 1064.8 1137.8 1212.4 1288.6 ll66.4 1445.8 1526.8 1609.4 
S/(ltJ/ltG It) 2.6831 2.8165 2.9465 3.0734 3.1978 3.3199 3.4397 3. 5576 3.6735 
C/(M/SEC) 248.7446 260.7339 271.4991 281.3394 290.4548 298.9858 307.0350 314.6798 321.9794 
ltAPPA/ (1/MPA) .3899 .3772 .3680 .3611 .3557 .3515 .3480 .3452 .3428 
BETA/ (JOOO/K) 3.2 2.8 2.5 2.3 2.1 2.0 1.8 1.7 1.6 

4.0000 V/(M3/ltG) .01527 .01669 .01801 .01926 .02046 .02162 .02274 .02384 .02492 
H/(ltJ/ltG) 977.8 1051.8 ll26.6 1202.5 1279.7 1358.4 1438.6 1520.2 1603.3 
S/(ltJ/KG It) 2.6196 2. 7572 2.8902 3.0194 3.1455 3.2689 3.3899 3.5087 3.6253 
C/(M/SIC) 237.6157 251.9436 264.4631 275.6738 285.8917 295.3295 304.1376 312.4265 320.2792 
ltAPPA/ ( 1/MPA) .3ll4 .2959 .2854 .2778 .2720 .2676 .2640 .2612 .2588 
8ETA/(JOOO/lt) 3.9 3.3 2.8 2.5 2.3 2.1 2.0 1.8 1.7 



THEKMODYNAMIC PROPERTIES OF BUTANE 

TEMPERATURES/(K) 

P/(MPA) 750.000 775.000 800.000 825.000 850.000 875.000 900.000 925.000 950.000 

.7000 Y/(M3/KG) .15236 .15762 .16287 .16810 .17333 .17855 .18376 .18897 .19417 
H/(KJ/KG) 1706.4 1791.1 1877.4 1965.2 2054.5 2145.3 2237.4 2330.8 2425.5 
8/(KJ/KG K) 4.0101 4.1212 4.2308 '4.3389 4.4456 4.5507 4.6545 4.7569 '4.8580 
C/(M/SEC) 333.2224 338.9295 344.5214 350.0063 355.3911 360.6820 365.8845 371.0038 376.0442 
KAPPA/ ( 1/MPA) 1.4372 1.4356 1.4341 1.4329 1.4318 1.4308 1.4300 1.4292 1.4285 
BETA/ (I 000/K) 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.8000 Y/(Ml/KG) .13320 .13782 .14243 .14703 .15162 .15620 .16077 .16534 .16990 
H/(KJ/tr:G) 1705.8 1790.6 1876.9 1964.8 2054.1 2144.9 2237.0 2330.4 2425.2 
8/(KJ/tr:G K) 3.9904 4.1016 4.2112 4.3193 4.4260 4.5312 4.6350 4.7374 4.8385 
C/(M/SEC) 333.0041 338.7566 344.3894 349.9109 355.3288 360.6496 365.8794 371.0235 376.0867 
KAPPA/ ( 1/MPA) 1.2586 1.2570 1.2555 t.i543 1.2532 1.2522 I. 2514 1.2506 1.2499 
BETA/(1000/tr:) 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.9000 Y/(Ml/tr:G) .11830 .12242 .12654 .13064 .13473 .13881 .14289 .14696 .15102 
H/(tr:J/tr:G) 1705.3 1790.1 1876.4 1964.3 2053.7 2144.5 2236.6 2330.1 2424.9 
S/(KJ/tr:G It) 3.9729 4.0841 4.1938 4.3020 4.4087 4. 5139 4.6178 4.7202 4.8213 
C/(M/SEC) 332.7884 338.5865 344.2599 349.8181 355.2690 360.6197 365.8767 371.0456 376.1314 
KAPPA/ (1/MPA) 1.1197 1.1180 l. 1166 1.1153 1.1142 1.1133 1.1124 1.1117 1.1110 
BETA/ (I 000/tr:) 1.4 1.3 1.3 1.3 1.2 1.2 1.1 1.1 1.1 

\0 
1.0000 Y/(Ml/tr:G) .10638 .11011 .11382 • 11752 .12122 .12490 .12858 • 13225 .13592 

H/(KJ/tr:G) 1704.7 1789.6 1876.0 1963.9 2053.3 2144.1 2236.2 2329.7 2424.5 
S/(KJ/IG K) 3.9572 4.0685 4.1782 4.2864 4.3932 4.4984 4.6023 4. 7048 4.8059 
C/(M/SEC) 332.5753 338.4190 344.1332 349.7279 355.2118 360.5924 365.8764 371.0700 376.1784 
KAPPA/ 0/MPA) 1.0085 1.0069 1.0054 1.0042 1.0031 1.0021 1.0013 1.0005 .9998 
BETA/ ( 1000/K) 1.4 1.4 1.3 1.3 1.2 1.2 I .1 1.1 1.1 

2.0000 Y/(Ml/tr:G) .05275 .05469 .05661 .05853 .06044 .06233 .06422 .06611 .06798 
H/(KJ/IG) 1699.1 1784.4 1871.1 1959.4 2049.0 2140.1 2232.5 2326.2 2421.2 
S/(U/IG K) 3.8518 3.9636 4.0738 4.1824 4.2895 4.3951 4.4992 4.6019 4. 7032 
C/(M/SEC) 330.6073 336.9049 343.0232 348.9795 354.7883 360.4621 366.0118 371.4467 376.7752 
KAPPA/ ( 1/MPA) .5081 .5064 .5050 .5037 .5026 .5017 .5008 .5001 .4995 
BETA/ (1000/K) 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.1 1.1 

3.0000 Y/(Ml/KG) .03489 .03624 .03757 .03888 .04019 .04150 .04279 .04408 .04536 
H/(U/KG) 1693.5 1779.2 1866.3 1954.9 2044.8 2136.2 2228.8 2322.8 2418.0 
S/(lJ/KG l) 3.7875 3.8999 4.0105 4.11n 4.2269 4. 3328 4.4373 4.5402 4.6418 
C/(M/SEC) 328.9807 335.7211 342.2312 348.5360 354.6565 360.6103 366.4126 372.0763 377.6126 
KAPPA/ ( 1/MPA) .3409 .3392 .3377 .3365 .3354 .3345 .3337 .3330 .3324 
BETA/ ( 1000/l) 1.5 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.1 

4.0000 Y/(M3/KG) .02598 .02703 .02806 .02908 .03009 .03109 .03209 .03308 .03406 
H/(lJ/lG) 1687.9 1774.0 1861.5 1950.4 2040.7 2132.3 2225.2 2319.4 2414.8 
S/(lJ/KG l) 3.7401 3.8HO 3.9641 4.0735 4.1813 4.2875 4.3922 4.4954 4.5972 
C/(M/SEC) 327.7601 334.9199 341.7993 348.4315 354.8437 361.0589 367.0963 372.9724 378.7013 
KAPPA/ ( 1/MPA) .2568 .2552 .2538 .2526 .2516 .2507 .2499 .2492 .2486 
BETA/( 1000/l) 1.6 1.5 1.5 1.4 1.3 1.3 1.2 1.2 1.2 



· .~~ODYNAMIC PROPERTIES OF BUTANE 

TEHPEIIATUKI!S/ (K) 

P/(MPA) 275.000 300.000 325.000 no.ooo 375.000 400.000 425.000 450.000 475.000 500.000 

5.0000 V/(MJ/lC) .00168 .00176 .00185 .00196 .00210 .00230 .00272 .00543 .00820 .01001 
H/(lJ/lC) 113.8 174.6 238.1 305.7 375.8 451.9 538.9 692.3 799.8 883.3 
S/(lJ/lC l) .4404 .6519 .8572 1.0556 1.2488 1.4453 1.6563 2.0062 2.2393 2.4106 
C/ (H/SIC) 1061.9241 925.6082 801.9634 683.1282 561.2817 425.8953 403.5994 150.6531 181.8971 207.6921 
lAPPA/ 0/NPA) .0021 .0028 .0039 .0058 .0093 .0185 .0703 .5791 .3626 .2954 
lETA/ ( 1000/1) 1.8 1.9 2.1 2.5 3.1 4.6 10.8 28.3 10.2 6.4 

6.0000 V/(MJ/lC) .00167 .00175 .00184 .00195 .00208 .00226 .oon8 .00360 .00581 .00758 
H/(lJ/lC) 114.7 175.4 239.4 306.0 375.5 450.3 531.7 643.2 766.7 860.7 
S/(lJ/IC I) .4374 .6485 .8533 1.0508 l. 2425 1.4356 1.6332 1.8875 2.1549 2.3480 
C/(H/SIC) 1071.7073 937.3463 816.1352 700.6044 583.7674 457.3473 464.5800 184.9276 176.8301 199.5550 
IAPPA/0/MPA) .0021 .0028 .0031 .0054 .0084 .0154 .0406 .2440 .3165 .2618 
lETA/ 0000/lt) 1.8 1.9 2.1 2.4 2.9 4.0 7.2 21.7 14.1 8.1 

7.0000 V/(MJ/lC) .00167 .00175 .00183 .00194 .00206 .00223 .00250 .00307 .00444 .00595 
H/(JtJ/lC) 115.6 176.1 240.0 306.3 375.3 449.1 527.4 622.3 736.8 1137.9 

N 
0\ 

S/(KJ/lC l) .4345 .6452 .8495 1.0462 I. 2366 1.4270 1.6171 1.8337 2.0815 2.2890 
C/(M/SIC) 1081.2903 948.7932 829.8478 717.3085 604.7963 485.4091 512.5098 237.3999 189.9249 199.7873 
KAPPA/ 0/MPA) .0020 .0027 .0036 .0051 .0077 .0132 .0289 .1014 .2208 .2194 
UTA/ ( 1000/1) 1.8 1.9 2.0 2.3 2.8 3.6 5.7 12.1 14.3 9.4 

8.0000 V/(M)/lC) .00167 .00174 .00183 .00193 .00205 .00220 .00243 .00285 .00371 .00489 
H/(KJ/IG) 116.4 176.9 240.6 306.7 375.3 448.3 524.5 612.0 715.4 817.4 
S/(IJ/lG K) .4315 .6420 .8458 1.0418 1.2311 1.4193 1.6044 1.8043 2.0278 2.2373 
C/ (M/SIC) 1090.6891 959.9672 843.1412 733.3293 624.6032 510.9163 553.1891 283.9355 214.7403 208.68b5 
KAPPA/0/MPA) .0020 .0026 .0035 .0049 .0072 .0116 .0225 .05113 .1402 .1712 
BETA/ 0000/l) 1.7 1.8 2.0 2.2 2.6 3.3 4.8 8.3 12.0 9.6 

9.0000 vI (H)/KG) .00166 .00174 .00182 .00192 .00203 .00218 .00238 .00271 .00332 .00422 
H/(KJ/KG) 117.3 177.7 241.2 307.2 375.4 447.6 522.3 605.7 701.1 800.6 
S/(KJ/KG K) .4287 .6388 .8422 1.0376 l. 2258 1.4123 1.5936 1.7842 l. 9903 2.1946 
C/(M/SEC) 1099.9009 970.8845 856.0473 748.7370 643.3538 534.4359 589.0869 323.5601 245.6667 223.7606 
KAPPA/ ( 1/MPA) .0019 .0025 .0034 .0046 .0067 .0104 .0185 .0400 .0903 .1290 
BETA/ ( 1000/K) 1.7 1.8 2.0 2.2 2.5 3 .I 4.2 6.4 9.5 9.1 

10.0000 V/(H3/KG) .00166 .00113 .001112 .OUI'II .00202 .00216 .00234 .00262 .00308 .00377 
H/(KJ/KG) 118.2 178.5 241.9 307.6 375.5 447.2 520.7 601.4 691.4 787.4 
S/(KJ/KG K) .42511 .6357 .83117 I .0334 I. 2208 1.4057 1.51143 l. 7687 1.9633 2.1602 
C/(H/SEC) 1108.9694 981.5559 868.5901 763.5847 661.1970 556.3279 621.5329 358.0666 2711.12411 243.0323 
KAPPA/ ( 1/HPA) .0019 .0025 .0032 .0044 .0062 .0094 .0157 .0302 .0619 .0966 
BETA/ ( 1000/K) 1.7 1.8 1.9 2.1 2.4 2.9 3.8 5.3 7.6 8.2 



THERMODYNAMIC PROPERTIES OF BUTANE 

TEHPERATURES/(K) 

P/ (HPA) 525.000 550.000 575.000 600.000 625.000 650.000 675.000 700.000 725.000 

5.0000 V/(H3/KG) .01147 .01275 .01391 .01499 .01602 .01700 .01795 .01887 .01977 
H/(KJ/KG) 961.5 1038.2 1114.9 1192.3 1270.7 1350.4 1431.3 1513.6 1597.3 
S/(J.J/KG K) 2.5632 2.70110 2.8424 2.9742 3.1022 3.2271 3.3492 3.4690 3.5864 
C/(H/SEC) ,227.1231 244.2151 258.3589 270.83113 282.0708 292.3429 301.8479 310.1212 319.0862 
KAPPA/( 1/HPA) .26411 .2468 .2352 .2211 .2212 .2167 .2131 .2103 .2079 
BETA/(1000/K) 4.7 3.8 3.2 2.8 2.5 2.3 2.1 1.9 1.8 

6.0000 V/(H3/KG) .00896 .01014 .01120 .01211 .01308 .01394 .01477 .01557 .01635 
H/(KJ/KG) 944.2 1024.1 1103.0 1182 .o 1261.7 1342.3 1424.0 1507.0 1591 •. 3 
S/(U/KG K) 2.5109 2.6597 2.8000 2.9345 3.0645 3.1910 3.3144 3.4351 3.5514 
C/(H/SEC) 220.5790 238.3868 253.7056 267.1693 279.2283 290.1942 300.2885 309.6127 318.4682 
KAPPA/ ( 1/HPA) .2304 .2121 .2004 .1923 .1864 .1820 .1786 .1758 .1736 
BETA/(1000/K) 5.6 4.4 3.11 3.1 2.7 2.4 2.2 2.0 1.9 

10 
I.H 7.0000 V/(H3/KG) .00123 .00832 .00929 .01018 .01100 .01178 .01252 .01324 .01393 

H/(KJ/KG) 926.6 1009.8 1091.0 1171.7 1252.6 lll4.3 1416.8 1500.5 1585.4 
S/(KJ/KG It) 2.4621 2.6111 2.7615 2.8988 3.0309 3.1590 3.2836 3.4053 3.5244 
C/ (H/ SEC) 217.8742 235.3578 251.0252 265.0010 277.5817 289.0329 299.51144 309.3384 31.1.4801 
KAPPA/ ( 1/HPA) .1992 .1840 .1735 .1661 .1606 .1565 .1533 .1507 .1487 
8ETA/(IOOO/K) 6.5 4.9 4.0 3.3 2.9 2.6 2.3 2.1 2.0 

8.0000 V/(H3/KG) .00602 .00701 .00790 .00811 .00947 .01018 .01065 .01150 .01212 
H/(KJ/KG) 909.7 995.9 1079.3 1161.6 1243.8 1326.4 1409.6 1494.1 1579.6 
S/(KJ/KG K) 2.4174 2.5778 2.1261 2.8662 3.0004 3.1300 3.2559 3.3786 3.4985 
C/(H/SEC) 220.5142 235.7425 250.7082 264.5814 277.2954 288.9696 299.7520 309.7771 319.1585 
KAPPA/ (1/HPA) .11178 .1589 .1510 .1449 .1402 .1366 .1337 .1314 .1296 
BETA/(1000/K) 7.0 5.3 4. 3 3.6 3.1 2.7 2.4 2.2 2.0 

9.0000 V/(H3/KG) .00517 .00605 .00686 .00761 .00830 .00895 .00957 .01016 .01074 
H/lKJ/KC) 894.4 982.8 1068.0 1151.8 1235.1 1316.7 1402.9 1487.9 1573.9 
S/(KJ/KG It) 2.3777 2.5421 2.6937 2.8363 2.9124 3.1036 3.2306 3.3543 3.4750 
C/(H/SEC) 228.0202 239.6037 252.8875 266.0226 278.4513 290.0618 300.8902 311.0150 320.5204 
KAPPA/ ( 1/HPA) .1378 .1357 .1312 .1269 .12)) .1203 .1179 .1160 .1143 
BETA/ (1000/K) 7.2 5.6 4.5 3.8 3.2 2.8 2.5 2.3 2.1 

10.0000 V/(H3/KG) .00456 .00534 .00607 .00675 .00739 .007'.19 .00856 .00911 .00964 
H/(KJ/KG) 881.2 970.8 1057.4 1142.4 1226.9 1111.3 1396.3 1481.9 1568.5 
S/(KJ/KG K) 2. 3433 2.5100 2.6640 2.8088 2.9467 1.0792 1.2074 1.))20 3.4515 
C/(H/SEC) 219.2195 246.4906 257.4146 269.2801 281.0182 292.1074 302.9783 311.0499 322.5620 
KAPPA/ ( 1/HPA) .1116 .1148 .1137 .1113 .1089 .1061 .1048 .1012 .1019 
BETA/(1000/K) 7.0 5.7 4.6 1.9 3.3 2.9 2.6 2.4 2.1 



THERMODYNAMIC PROPERTIES Of BUTANE 

TEHPERATURES/(K) 

P/(MPA) 750.000 775.000 800.000 825.000 850.000 875.000 900.000 925.000 950.000 

5.0000 V/(M3/KG) .02065 .02152 .02237 .02321 .02404 .024B6 .02568 .02649 .02729 
H/(LJ/KG) 1682.4 1768.9 1856.8 1946.0 2036.6 2128.5 2221.6 2316.1 2411.7 
S/(LJ/KG K) 3.7018 3.8153 3.9269 4.0367 4.1449 4.2514 4.3564 4.4599 4.5619 
C/(M/SEC) 327.0054 334.5480 341.7642 348.6945 355 0 3723 361.8251 368.0762 374.1451 380.0487 
KAPPA/ ( 1/MPA) .2060 .2044 .2031 .2019 .2010 .2001 .1994 .1987 .1982 
BETA/ (I 000/K) 1.7 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 

6.0000 V/(M3/KG) .01711 .01786 .01859 .01931 .02002 .02072 .02142 .02211 .02279 
H/(KJ/KG) 1676.9 1763.8 1852.1 1941.7 2032.6 2124.7 2218.1 2312.8 2408.6 
S/(KJ/KG K) 3.6695 3.7835 3.8956 4.0059 4.1144 4.2212 4.3265 4.4302 4. 5325 
C/(M/SEC) 326.7679 334.6443 342.1553 349.3474 356.2589 362.9212 369.3609 375.&003 381 .6585 
KAPPA/ (1/MPA) .1718 .1703 .1690 .1679 .1670 .16b2 .1655 .1649 .1&44 
BETA/ (I 000/K) 1.8 1.7 1.& 1.5 1.4 1.3 1.3 1.2 1.2 

7.0000 V/(M3/KG) .01460 .01526 .01590 .01654 .01716 .01778 .01838 .01899 .01958 '<:t 
0\ 

H/(KJ/KG) 1671.5 1758.9 1847.5 1937.4 2028.6 2121 .I 2214.7 2309.& 2405 0 7 
S/(KJ/KG K) 3.6412 3.7558 3.8&84 3.9791 4.0880 4.1951 4.3007 4.4047 4.5071 
C/ (M/ SEC) 327.0874 335.2378 342.9936 350.4050 357.5137 364.3539 370.9545 377.3399 383.5310 
KAPPA/ ( 1/MPA) .1470 .1456 .1444 .1434 .1425 .1418 .1412 .1406 .1402 
BETA/( 1000/K) 1.8 1.7 1.6 1.5 1.4 1.4 1.3 1.3 1.2 

8.0000 V/(M3/KG) .01273 .01332 .01390 .01447 .01503 .01558 .01612 .016&5 .01718 
H/(KJ/KG) 166&.2 1754.0 1843.0 1933.3 2024.8 2117.5 2211.4 2306.5 2402.8 
S/(KJ/KG K) 3.6160 3. 7311 3.8442 3.9553 4.0646 4.1721 4 0 2779 4.3821 4.4848 
C/(M/SEC) 327.9894 336.3459 344.2904 351.8744 359.1405 366.1245 372.8565 379.3621 385.6633 
KAPPA/ ( 1/MPA) .1280 .1268 .1257 .1248 .1240 .1234 .1228 .1223 .1219 
BETA/(1000/K) 1.9 1.8 1.6 1.6 1.5 1.4 1.3 1.3 1.2 

9.0000 V/(M3/KG) .01129 .01183 .01235 .01287 .01337 .01387 .01436 .01485 .01512 
H/(KJ/KG) 1661.0 1749.3 1838.7 1929.3 2021.1 2114.0 2208.2 2303.5 2400.0 
S/(KJ/KG K) 3.5931 3.7089 3.8224 3.9339 4.0435 4.1513 4.2574 4.3619 4.4648 
C/(M/SEC) 329.4840 337.9738 346.0477 353.7548 361.1368 368.2291 375.0620 381.6613 388.0494 
KAPPA/ ( 1/MPA) .1130 .1119 .1109 .1101 .1095 .1089 .1084 .1079 .107b 
BETA/ (I 000/K) 1.9 1.8 1.7 1.6 1.5 1.4 1.4 1.3 1.2 

10.0000 V/(M3/KG) .01015 .01064 .01112 .01160 .01206 .01252 .01296 .01341 .01384 
H/(KJ/KG) 1656.0 1744.7 1834.4 1925.4 2017.4 2110.7 2205.1 2300.6 2397 0 2 
S/(KJ/KG K) 3.5722 3.6885 3.8025 3.9144 4.0243 4.1324 4. 2388 4.3435 4.44b& 
C/(M/SEC) 331.5662 340.1153 348 0 2582 356.0384 363.4944 370.6595 377.5627 384.2291 390.6810 
KAPPA/( 1/MPA) .1007 .0998 .0990 .0983 .0977 .0972 .0967 .0964 .0960 
BETA/( 1000/K) 2.0 1.8 1.7 1.6 J.5 1.4 1.4 1.3 1.3 
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PROPERTIES OF SATURATED PENTANE 

', 

TEMPERATURE PRESSURE VOLUME/ Oi:JJKG) ENTHALPY/(KJ/KG) ENTROPY/(KJ/KG K) 
K MPA VF VG HF HFG HG SF SFG SG 

310.00000 .10346 .00167 '. 329'18 135.31149 361.54358 496.85508 .48862 1.16627 1.65489 
315.00000 .12250 .00169 :28074 147.70171 356.96488 504.66658 .52817 1.13322 1.66139 
320.00000 .14415 .00170 .24073 160.25025 352.25522 512.50547 .56758 1.10080 1.66837 
325.00000 .16863 .00172 .20741> 172.95321 347.41470 520.16790 .601>84 1.06897 1.675110 
330.00000 .19618 .00173 .17964 185.80641 342.44355 528.24997 .64594 1.03771 I .68364 
315.00000 .22704 .00175 .15625 198.80552 137.14206 536.14758 .68487 1.00699 1.69186 
340.00000 .26144 .00177 .13646 211.94615 132.11035 544.05650 • 72361 .97680 I. 70042 
345.00000 .29964 .00179 .1191>5 225.22414 326.741107 551.97221 .76220 .94710 1.70929 
350.00000 .341118 .00180 .10528 238.63561 321.25429 559.88990 .80057 .91787 I. 71844 
355.00000 . 38843 .00182 .09296 252.17510 315.62961 567.80471 .83874 .811910 1.72784 
360.00000 .43951 .001114 .08233 265.84237 309.86815 5 75.71051 .87671 .86074 I. 73746 
365.00000 .49541> .00181> .07311 279.63376 303.967511 583.60115 .91447 .83279 I. 74726 
370.00000 .55649 .00189 .06512 293.54791 297.92221 591 .4 7020 .95202 .80520 I. 75 722 
375.00000 .62289 .00191 .051113 307.58497 291.72424 599.30921 .98937 • 77793 1.76730 
3110.00000 .69495 .00193 .05201 321.74615 285.16323 607.10938 1.02651 .75096 I. 77747 
385.00000 • 77296 .00196 .04661 336.03481 278.82555 614.86035 I .0634 7 • 72422 1.711769 
390.00000 .85722 .00198 .04185 350.45644 272.09359 622.55003 1.10026 .69768 1.79794 

'C 
395.00000 .941106 .00201 .03763 365.01927 265.14490 630.16417 I .11690 .67125 1.80815 

-..J 400.00000 I. 045110 .00204 .03387 379.73481 257.95102 637.68583 1.17142 .64488 1.81830 
405.00000 1.15079 .00207 .03051 394.61867 250.47597 645.09463 1.20987 .61846 1.82832 
410.00000 I. 26340 .00210 .02750 409.69162 242.67406 652.365611 1.24&28 .59189 1.83817 
415.00000 J. 38401 .00214 .02479 424.97987 234.48865 659.46852 I. 211272 .56503 I .84775 
420.00000 I. 51304 .00218 .02234 440.51979 225.84439 666.36419 1.11927 .53772 1.85700 
425.00000 1.65094 .00222 .02011 456.35583 216.64779 673.00162 1.35604 .50976 1.86580 
430.00000 1.79820 .00227 .01808 472.548011 206.77393 679.32200 1.19114 .48087 1.87401 
415.00000 I. 95533 .00232 .01621 489.17621 196.05551 685.23173 1.43075 .45070 1.88145 
440.00000 2. 1228'1 .00218 .01449 506.1411&0 184.26128 690.1>0988 1.46910 .41878 1.8871111 
445.00000 2.10152 .00245 .01288 524.21751 171.05 783 695.27534 1.50850 .38440 I .89290 
450.00000 2.49189 .00254 .01136 543.01161> 155.92924 698.94090 I. 54944 .14651 1.89595 
455.00000 2.69473 .002&5 .00989 563.10292 118.00086 701.103711 I. 5926 7 .30130 I .89597 
460.00000 2.910811 .00280 .00843 585.19805 115.52695 700.72500 1.639611 .25115 1.89082 
465.00000 3.1412J .00305 .00683 611.12751 83.71465 694.84215 1.69428 .111003 1.87431 
41>9.&5000 1.38679 .00431 .00431 659.91299 o. 659.91299 I. 79672 o. 1.79672 

-



THEkHODYNAHIC PROPERTIES OF PENTANE 

TEHPERATUKES/(K) 

1'/(HPA) 310.000 325.000 350.000 375.000 400.000 425.000 450.000 475.000 5UU.000 

.1000 V/(Hl/JtG) .34116 .36028 .39156 .42228 .45261 .48264 .51244 .54208 • 57158 
H/(IU/ItG) 497.1 523.9 570.8 620.3 672.5 727.2 784.5 844.3 906.5 
S/(JtJ/ItG It) 1.6593 1.7440 1.8829 2.0195 2.1540 2.2867 2.4177 2.5470 2.6747 
C/(H/SIC) 1811.1051 193.5199 201.9625 209.8362 217.2663 224.33118 231.1143 237.6375 243.9423 
KAPPA/ 0/IIPA) 10.4935 10.4116 10.3112 10.2409 10.1899 10.1521 10.1235 10.1013 10.0838 
BETA/ 0 000/1) 3.8 3.5 3.2 2.9 2.7 2.5 2.3 2.2 2.1 

.1013 V/(H3/IG) .33648 .35537 .38628 .41663 .44658 .47623 .50566 .53492 .56405 
H/(JU/JtG) 497.0 523.9 570.8 620.3 672.4 727.2 784.5 844.3 906.5 
S/(JU/IG It) 1.6576 I. 7423 1.8812 2.0179 2.1524 2. 2852 2.4162 2.5455 2.6731 
C/(H/SEC) 187.99118 193.42114 201.8901 209.7777 217.2184 224.2990 231.0809 237.6093 243.9183 
KAPPA/0/IIPA) 10.3636 10.2815 10.1808 10.1103 10.0593 10.0215 9.9927 9.9705 9.9531 
IIETA/0000/Jt) 3.11 3.5 3.2 2.9 2.7 2.5 2.3 2.2 2.1 

.2000 V/(Hl/IG) .00167 .00172 .18952 .20595 .22194 .23760 .25303 .26828 .283311 
H/(JU/JtG) 135.4 173.0 566.5 616.7 669.4 724.6 782.3 1142.3 904.8 
S/(JtJ/ItG It) .4883 .6067 1.7941 1.9326 2.0686 2.2024 2. 3342 2.4641 2.5922 
C/(H/SIC) 917.3477 844.3623 196.2966 205.3028 213.5732 221.2873 228.5646 235.4879 242.1169 
KAPPA/ 0/IIPA) .0027 .0032 5.3395. 5.2571 5.1997 5.1582 5.1273 5.1038 5.0855 
BETA/0000/It) 1.8 1.9 3.5 3.1 2.8 2.6 2.4 2.3 2 .I 00 

0\ 
.3000 V/(H3/ItG) .00167 .00172 .12192 .11369 .14496 .15587 .16652 .17698 .18730 

H/(JtJ/JtG) 135.5 173.0 561.9 613.0 666.3 721.9 779.9 840.3 903.0 
S/(JtJ/JtG It) .4880 .6064 1.7378 1.11786 2.0162 2.1511 2.2837 2.4143 2.5429 
C/(H/SEC) 918.5162 845.6712 190.1694 200.5037 209.7193 218.1353 225.9504 233.2962 240.2640 
KAPPA/ 0/IIPA) .0027 .0032 3. 7077 3.6093 3.5439 3.4981 3.4648 3.4398 3.4206 
BETA/ ( 1000/lt) 1.8 1.9 4.0 3.4 3.1 2.8 2.5 2.3 2.2 

.4000 V/(K3/JtG) .00167 .00172 .00180 .09744 .10639 .11495 .12323 .13131 .13924 
HI (JtJ/IG) 135.5 173.1 238.7 609.0 663.0 719.2 777.6 838.3 901.2 
S/(JtJ/ItG It) .4877 .6061 .8003 1.8377 1.9770 2.1132 2.2468 2.37110 2.5071 
C/ (H/SEC) 919.6816 846.9760 730.0426 195.3940 205.6852 214.8737 223.2675 231 .0607 238.3829 
KAPPA/ ( 1/KPA) .0026 .0032 .0044 2. 7983 2.7230 2.6721 2.6359 2.6093 2.5890 
BETA/ (I 000/lt) 1.8 1.9 2.1 3.8 3.3 2.9 2.7 2.4 2.3 

.5000 V/(K3/ItG) .00167 .00172 .00180 .07556 .08318 .09035 .09723 .103119 .11040 
H/(KJ/KG) 135.6 173.2 238.7 604.8 659.6 716.3 775.2 1136.2 899.4 
S/(KJ/lG It) .4874 .6058 .8000 1.8037 1.9451 2.0826 2. 2171 2.3491 2.47117 
C/(H/SEC) 920.8439 848.2768 731.6408 189.9151 201.4474 211.4923 220.5113 228.7792 236.4 726 
KAPPA/ ( 1/KPA) .0026 .0032 .0044 2.3252 2.2371 2.1801 2.1407 2.1122 2.0909 
BETA/ (1000/K) 1.8 1.9 2.1 4.2 3.5 3.1 2.8 2.5 2.3 

.6000 V/(M3/ItG) .00167 .00172 .00180 .011085 .06764 .07392 .07987 .08560 .09115 
H/(KJ/ItG) 135.7 113.2 238.8 600.4 656.0 713.4 772.1 834.1 897.5 
S/(JtJ/ItG K) .4811 .6054 .7996 I. 77311 1.9175 2.0565 2.1921 2.3248 2.4550 
C/(K/SI!C) 922.0030 849.5137 733.2325 183.9884 196.9770 207.9794 217.6766 226.4494 234.H20 
KAPPA/ ( 1/KPA) .0026 .0032 .0044 2.0250 1.9200 1.8556 1.8125 1.7820 1.1596 
BETA/( 1000/lt) 1.8 1.9 2.1 4.7 3.8 3.3 2.9 2.6 2.4 



THERMODYNAMIC PROPERTIES OF PENTANE 

TEMPERATURES/(K) 

P/(MPA) 525.000 550.000 575.000 600.000 625.000 650.000 675.000 700.000 725 .ooo 

.1000 V/(Ml/KG) .60099 .63030 .115955 .68875 • 71790 • 74701 .77610 .80515 .83418 
H/(KJ/KG) 971 .1 1037.9 1106.9 1178 .o 1251.1 1326.1 1403.0 1481.8 1562.2 
S/(KJ/KG K) 2.8006 2.9250 3.0476 3.1686 3.2880 3.4057 3.5218 3.6363 3. 7492 
C/(M/SEC) 250.0547 255.9955 261.7816 2117.42118 272.9427 278.3392 283.6248 288.8068 293.8917 
KAPPA/{1/MPA) 10.0699 10.0586 10.0494 10.0418 10.0354 10.0300 10.0255 10.0216 10.0182 
BETA/ (1000/K) 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 

.1013 V/(Ml/KG) .59307 .62201 .65088 .67970 .70848 • 73721 • 71>592 .79460 .82326 
H/(U/KG) 971.1 1037.9 1106.9 1178.0 1251.1 1326.1 1403.0 1481.7 1562.2 
S/(KJ/KG l) 2.7991 2.9234 3.0461 3.1671 3.2864 3.4042 3.5203 3.6}48 3. 7477 
C/(M/SEC) 250.0342 255.9779 261.7664 267.4137 272.9314 278.3295 283.6164 288.7996 293.8856 
KAPPA/ {1/NPA) 9.9391 9.9279 9.9186 9.9110 9.9046 9.8993 9.894 7 9.8908 9.8875 
BETA/ (I 000/Jt) 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 

.2000 V/(M3/KG) .29838 • 31330 .32814 .34293 .35768 .37238 .38706 .40171 .41633 
H/(U/KG) 969.5 1036.5 1105.6 1176.8 1250.0 1325.2 1402.2 1480.9 1561.4 
S/(KJ/KG K) 2.7181> 2.8432 2.9661 3.0873 3.2068 3. 3247 3.4409 3.5555 3.11685 
C/(M/SEC) 248.4960 254.6590 260.6322 266.4366 272.0893 277.6042 282.9931 288.2659 293.4311 
KAPPA/ ( 1/MPA) 5.0710 5.0594 5.0499 5.0421 5.0356 5.0302 5.0256 5.0216 5.01113 
BETA/ (1000/K) 2.0 1.9 1.8 . ). 7 1.6 1.6 1.5 1.5 1.4 

\C) 
\C) .3000 V/(Ml/KG) .19750 . 20762 .21767 .22766 .23760 .24751 .257J8 .26722 .27705 

H/(KJ/KG) 968.0 1035.1 1104.4 1175.7 1249.0 1324.2 1401.3 1480.1 1560.7 
S/(KJ/KG K) 2.6696 2.7946 2.9177 3.0391 3.1588 3.2768 3.3931 3.5078 3.6209 
C/(M/SEC) 246.9194 253.3110 259.4757 2115.4425 271.2341 276.8689 282.3621 287.7264 292.9723 
KAPPA/ {1/MPA) 1.4055 3.3935 }.3837 3. 3758 3.3692 3.3636 3.3590 3.3550 3.3516 
BETA/ (1000/K) 2.1 1.9 1.8 1.8 I. 7 1.6 1.5 1.5 1.4 

.4000 V/(M3/KG) .14705 .15478 .16243 .17002 .17756 .18507 .19254 .19998 .20741 
H/(KJ/KG) 966.4 1033.7 1103.1 1174.5 1248.0 1323.3 1400.4 1479.3 1559.9 
S/(KJ/KG K) 2.6343 2.7595 2.8829 3.0045 3.1244 }.2425 1.n9o 3.4738 3.5869 
C/(M/SEC) 245.3247 251.9515 258.3123 264.4445 270.3771 276.1333 281.7319 287.1884 292.5155 
KAPPA/ ( 1/MPA) 2. 5 733 2.5609 2.5509 2.5428 2.5361 2.5304 2.5257 2.5217 2.51113 
BETA/ ( 1000/K) 2 .I 2.0 1.9 1.8 1.7 1.6 1.5 1.5 1.4 

.5000 V/(M3/KG) .111>78 .12106 .12928 .13543 .14154 .147110 .15364 .15964 .16562 
H/(KJ/KG) 964.8 1032.3 1101.8 1173.4 1246.9 1122.3 1399.5 1478.5 1559.2 
S/(KJ/KG K) 2.6063 2. 7319 2.8555 2.9774 3.0974 3.2157 3.3322 3.4471 3.5604 
C/(M/SEC) 243.7114 250.5805 257.1421 263.4428 269.5185 275.3976 281.1026 286.6519 292.0607 
KAPPA/ ( 1/MPA) 2. 0746 2.0617 2.0515 2.0431 2.0363 2.0306 2.0258 2.0217 2.0183 
BETA/ ( 1000/K) 2.2 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 

.6000 V/(Ml/KG) .09658 .10192 .10718 .11237 .11752 .12263 .12770 .13275 .13777 
H/(KJ/KG) 963.1 1030.8 1100.5 1172.2 1245.8 1321.3 1398.6 1477.7 1558.4 
S/(KJ/KG K) 2. 5830 2.7089 2.8328 2.9549 3.0751 3.1935 ).3102 J.4n2 3.H85 
C/(M/SEC) 242.0792 249.1979 255.9650 262.4375 268.6586 274.6620 280.4744 286.1173 291.6081 
KAPPA/ ( 1/MPA) I. 7425 I. 7292 1.7186 I. 7101 I. 7031 1.6974 1.6925 1.68114 1.6849 
BETA/ (I 000/K) 2.2 2.1 1.9 1.8 1.7 1.7 1.6 1.5 1.5 

-



THERMODYNAMIC PROPERTIES OF PENTANE 

TEHPERATURES/(K) 

P/(MPA) 7~0.000 77~.000 800.000 82~.000 8~0.000 87~.000 900.000 92~.000 9~0.000 

.1000 V/(M3/KG) .86320 .89220 .92118 .9~01~ .97911 1.00806 1.03701 1.06~94 1.09487 
H/(KJ/KG) 1644.3 1728.0 1813.3 1900.1 1988.4 2078.0 2169.0 2261.4 2354.9 
S/(KJ/KG K) 3.8606 3.9704 4.0787 4.1855 4.2909 4.3948 4.4974 4.5985 4.6984 
C/(M/SEC) 298.8854 303.7929 308.6190 313.3678 318.0431 322.6486 327. 1874 331.6626 ll6.0769 
KAPPA/ ( 1/MPA) 10.0154 10.0128 10.0106 10.0087 10.0069 10.0054 10.0041 10.0029 10.0018 
BETA/( 1000/K) 1.3 1.3 1.3 1.2 1.2 1.1 1.1 1.1 1.1 

. 1013 V/(M3/KG) .85189 .88051 .90912 .93772 .96630 .99487 1.02344 I .05200 I .08055 
H/(KJ/KG) 1644.3 1728.0 1813.3 1900. I 1988.4 2078.0 2169.0 2261.3 2354.9 
8/(KJ/KG K) 3.8590 3.9688 4.0772 4.1840 4.2894 4.3933 4.4958 4.5970 4.69b8 
C/(M/SEC) 298.8802 303.7886 308.6154 313.3649 318.0408 322.b4b8 327.1862 ll1.6618 ll6.0767 
KAPPA/(1/MPA) 9.8846 9.8820 9.8798 9.8779 9.8762 9.8747 9.8733 9.8121 9.11110 
BETA/(1000/l) 1.3 1.3 1.3 1.2 1.2 1.1 1.1 1.1 1.1 

.2000 V/(M3/KG) .43094 .445~3 .46010 .47467 .48922 . ~0376 .51829 .53282 • 54734 
H/(IU/lG) 1643.6 1727.4 1812.7 1899.6 1987.8 2077.5 2168.6 2260.9 2J54.~ 
5/(KJ/KG K) 3. 77~9 3.8898 3.99111 4.1050 4.2104 4.3144 4.4170 4.5182 4.6180 
C/(M/SEC) 298.4961 303.4674 308.3507 313.1511 317.8732 322.5211 327.0987 331 .6093 l36.0563 
KAPPA/ ( 1/MPA) 5.0153 5.0128 5.0106 5.00116 5.0069 5.0054 5.0040 5.0028 5.0018 
BETA/(1000/K) 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 0 

0 
.3000 V/(M3/KG) .28685 .296b4 .30641 .31617 .32592 . 33566 • 34539 -.35511 . 364113 

H/ (KJ/KG) 1642.9 I 726.7 1812.1 1899.0 1987.3 2077.0 2168.1 2260.5 2354.1 
S/(lJ/lG K) J.73l4 3.8424 3.9508 4.0577 4.1631 4.2672 4.3698 4.4710 4.5709 
C/(M/SEC) 298.1090 303.1442 308.0848 312.9369 317.7057 322.3961 327.0124 331.5584 336.0318 
KAPPA/ (1/MPA) 3.34116 3.3461 3.3439 3.3419 3.3402 3.ll87 3.ll73 3.ll61 3.ll51 
BETA/ ( 1000/K) 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.4000 V/(M3/lG) .21481 .22220 .22957 .23693 .24427 .25161 .2~894 .26626 . 27357 
H/(lJ/lG) 1642.2 1726.1 1811.5 1898.4 1986.8 2076.5 2167.6 2260.0 2353.7 
S/(KJ/KG K) 3.698~ 3.8085 3.9170 4.0239 4.1294 4.2335 4.331>1 4.4374 4.~373 
C/(M/SEC) 297.7240 302.8234 307.821~ 312.7252 317.5408 322.2736 32b.9285 lll.5098 ll6.0215 
KAPPA/(1/MPA) 2.5153 2.5127 2.5105 2.5085 2.5068 2.50H 2. 5040 2.5027 2.5017 
BETA/( 1000/K) 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.5000 V/(M3/KG) .17159 .17753 .18346 .18938 .19529 .20118 .20707 .21295 .218112 
H/(IU/KG) 1641.~ 112~.4 1810.9 1897.8 1986.2 2076.0 2167 .I 2259.6 23~3.2 
S/(KJ/KG K) 3.6720 3.7821 3.8906 3.9976 4.1032 4.2072 4.3099 4.4112 4.5112 
C/ (M/SEC) 297.341 ~ 302.5051 307.5607 312.5162 317.3785 322.1537 326.8471 331.4636 ll6.0076 
KAPPA/( 1/MPA) 2.0153 2.0127 2.0105 2.0085 2.0068 2.0053 2.0039 2.0027 2.0016 
BETA/ (1000/K) 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.6000 V/(M3/KG) .14277 .14775 .15272 .1571>8 .16263 .16756 .11249 .17741 .18232 
HI (KJ/KG) 1640.8 1724.8 1810.3 1897.3 1985.7 2075.5 2166.7 2259.1 2352.8 
5/(KJ/KG K) 3.6502 3. 7b04 3.8689 3.9760 4.0816 4. 18~7 4.2884 4.3898 4.4897 
C/(M/SEC) 296.9614 302. 189~ 307.3027 312.3099 317.2189 322.0363 326.7682 331.4198 335.9960 
KAPPA/ ( 1/MPA) 1.6819 1.6793 1.6771 1.6751 1.6734 1.6719 1.670~ 1.6693 1.6683 
BETA/ ( 1000/K) 1.4 1.3 1.3 1.3 1.2 1.2 1.1 1.1 1.1 



THKMMOOYNAKlC PROPERTIES OF PENTANK 

TEMPERATURES/(K) 

P/(MPA) 310.000 325.000 350.000 375.000 400.000 4n.ooo 450.000 475.000 500.000 

.7000 V/(M3/KG) .00167 .00171 .00180 .00191 .05647 .06214 .06745 .07252 .07740 
H/(RJ/KG) 135.8 173.3 2311.8 307.6 652.3 710.4 770.2 831.9 895.7 
S/(RJ/KG It) .4868 .6051 .7992 .9890 1.8927 2.0334 2.1701 2.3036 2.4345 
C/(M/SEC) 923.1591 850.8665 734.8178 619.1926 192.2378 204.3209 214.7578 224.0688 232.5603 
KAPPA/(1/MPA) .0026 .oo11 .0044 .0066 1.7009 1.6274 1.5800 1.5473 1.5236 
BETA/ (1000/lt) 1.8 1.9 2.1 2.5 4.2 3.5 l.l 2.7 2.5 

.8000 V/(Ml/KG) .00167 .00171 .00180 .00191 .04803 .05328 .05812 .06269 . :06708 
H/(KJ/KG) 135.8 173.4 238.8 307.6 648.4 707.2 767.6 829.7 893.8 
S/(U/KG It) .4865 .6048 .7988 .9885 1.8699 2.0125 2.1505 2.2848 2.4163 
C/(M/SEC) 918.3624 847.4411 736.3967 621.2048 187.1832 200.5005 211.7482 221.6349 230.5564 
KAPPA/ ( 1/MPA) .0026 .DOll .0044 .0065 1.5450 1.4600 1.4075 1.3723 1.3471 
BETA/( 1000/lt) 1.8 1.9 2.1 2.5 4.6 3.8 3.2 2.9 2.6 

.9000 V/(M3/KG) .00167 .00171 .00180 .00191 .04140 .04634 .05084 .05504 .05904 
H/(ltJ/ltG) 135.9 173.4 238.9 307.6 644.3 704.0 7&4.9 827.4 891.8 
S/(KJ/KG It) .4862 .6045 .7984 .9880 1.8484 1.9932 2.1325 2.2677 2.3991 
C/(M/SIC) 921.3099 850.4773 735.1639 623.2058 181.7521 19&.4983 208.6405 219.1447 228.5192 
KAPPA/ (1/MPA) .0026 .DOll .0043 .0065 1.4335 1.3337 1.27B 1.2372 1.2105 
BETA/( 1000/lt) 1.8 1.9 2.1 2.5 5.1 4.0 3.4 3.0 2.7 -0 1.0000 V/(M3/KG) .00167 .00171 .00180 - .00190 .03602 .04076 .04499 .04890 .05261 
H/(KJ/KG) 136.0 173.5 238.9 307.6 639.8 700.& 7&2.1 825.2 889.9 
S/(KJ/ItG It) .4860 .6041 .7981 .9876 1.8277 1.'1750 2.1157 2.2520 2.3847 
C/(M/SEC) 924.3078 853.5663 738.5238 625.1804 175.8614 192.2905 205.4265 216.5952 226.4476 
KAPPA/ 0/MPA) .0026 .0031 .0043 .0064 1.3565 I .2371 1.1715 1.1301 1.1018 
8ETA/(1000/lt) 1.8 1.9 2.1 2.5 5.7 4.4 3.6 3.1 2.8 

2.0000 V/(Ml/ltG) .00166 .00171 .00179 .00189 .00202 .00221 .01785 .02019 .02341 
H/(ltJ/JtG) 136.7 174.2 239.4 107.8 379.3 455.6 727.9 798.7 868.2 
S/(KJ/JtG It) .4830 .6010 .7944 .9830 1.1675 1.3526 1.9761 2.1292 2.2719 
C/(M/SEC) 937.9160 867.3016 754.8199 644.4092 529.5663 398.6632 164.1544 186.8918 203.5583 
KAPPA/(1/MPA) .0025 .0030 .0041 .0060 .0096 .0195 .8285 .6945 .6340 
BIT A/ (I 000/Jt) 1.7 1.8 2.0 2.4 2.9 4.4 7.8 5.2 4.0 

3.0000 V/(Ml/KG) .00166 .00170 .00178 .00118 .00200 .00217 .00247 .01055 .01328 
H/(KJ/ltG) 137.5 174.9 240.0 308.1 379.0 454.1 539.2 758.5 840.7 
S/(ttJ/KG It) .4802 .5979 .7908 .9787 1.1618 1.3437 I .5383 2.0126 2.1815 
C/(M/SEC) 948.9146 879.5250 769.5258 662.5958 5Sl.27l2 433.3424 282.2449 143.5020 175.7662 
KAPPA/ ( 1/MPA) .0025 .0029 .0039 .0056 .0086 .0158 .0479 .7593 .5293 
BETA/(1000/K) 1.7 1.8 2.0 2.3 2.8 3.8 7.7 '13.4 6.8 

4.0000 V/(M3/KG) .00165 .00170 .00178 .00187 .00199 .00214 .00238 .00314 .00771 
H/(KJ/KG) 138.3 175.6 240.5 308.4 378.9 452.9 534.7 637 .I 800.9 
S/(ltJ/ItG It) .4773 .5949 .7873 .9745 t. I 565 1.3360 1.5227 t. 7439 2.0813 
C/(M/SEC) 959.6628 891.4040 783.7000 679.8833 575.2298 463.5306 333.56114 159.7360 144.7411 
KAPPA/ ( 1/MPA) .0024 .0028 .0038 .0053 .0079 .0133 .0305 .3268 .5818 
BETA/(1000/K) 1.7 1.8 1.9 2.2 2.6 3.4 5.5 29.8 15.0 

-



THEKMOOYNAHIC PROPERTIES o~· PE:rHANE 

TEMPERATURES/(K) 

P/(MPA) 525.000 550.000 575.000 600.000 625.000 650.000 675.000 700.000 725.000 

.7000 V/(H3/KG) .08216 .08681 .09139 .09590 .10036 .10478 .10917 .11353 .11787 
H/(KJ/KG) 961.5 1029.4 1099.2 1171.0 1244.8 1320.4 IJ97. 7 1476.9 1557.7 
S/(KJ/KG It) 2.5629 2.6892 2.8134 2.9356 1.0560 3.1746 3.2914 3.4065 3.5199 
C/(H/5EC) 240.4279 247.8037 254.7813 261.4288 267.7974 273.9267 279.8475 285.5845 291.15711 
KAPPA/ (1/HPA) 1.5057 1.4920 1.4811 1.4724 1.4653 1.4594 1.4545 1.4504 1.4468 
BETA/ ( 1000/K) 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.5 

.8000 V/(Ml/KG) .07lll .07548 .07954 .08354 .08749 .09140 .09528 .09913 .10295 
H/(KJ/KG) 959.8 1027.9 1097.9 1169.9 1243.7 1319.4 1396.8 1476.0 1556.9 
5/(KJ/KG K) 2.5452 2.6118 2.7963 2.9188 3.0393 3.15110 3.2750 3.3902 3.5031 
C/(H/S!C) 238.7570 246.3979 253.5910 260.4168 266.9352 273.1918 279.2219 285.0538 290.7100 
IU.PPA/(1/HPA) I. 3285 I. 3142 I. lOll 1.2941 1.2869 I. 2809 1.2760 1.2118 1.2683 
BETA/ (1000/K) 2.4 2.2 2.0 1.9 1.8 1.7 1.6 1.5 1.5 

.9000 V/(H3/KG) .06290 .06666 .07033 .07393 .07749 .08100 .08447 .08792 .09134 
H/ (U/KG) 958.1 1026.4 1096.6 1168.7 1242.6 1318.4 1396.0 1475.2 1556.2 
S/(KJ/KG It) 2.5292 2.6562 2.7810 2.9031 1.0244 3.1433 3.2604 3.3157 3.4893 
C/(H/SEC) 237.0663 244.9805 252.3943 259.4018 266.0722 272.4575 2711.59110 284.5253 290.2649 
KAPPA/ ( 1/HPA) 1.1910 1.1762 1.1647 1.1556 1.1482 1.1422 1.1372 1.1329 1.1294 
BETA/ 0000/lt) 2.4 2.2 2.1 1.9 1.8 1.7 1.6 1.6 1.5 <"'I 

0 
1.0000 V/(Hl/KG) .05616 .05960 .06295 .06624 .06948 .07267 .07583 .07896 .08206 

H/(ltJ/KG) 956.4 1024.9 1095.2 1167.5 1241.5 1317.4 1395.1 1474.4 1555.4 
5/(KJ/KG It) 2.5146 2.6420 2.7671 2.8900 1.0110 3.1300 3. 2472 3.3626 3.4763 
C/(H/SEC) 235. 35H 243.5514 251.1913 258.3840 265.2086 271.7241 277.97511 283.9992 2119.8224 
KAPPA/ (1/HPA) 1.0813 1.0660 1.0542 1.0448 1.0373 1.0312 1.0261 1.0218 1.0182 
BETA/ (IOOO/K) 2.5 2.3 2.1 2.0 1.8 1.1 1.7 1.6 1.5 

2.0000 V/(Hl/KG) .02567 .02776 .02913 .03161 .03343 .03520 .03693 .03862 .04029 
H/(KJ/KG) 938.1 1009.0 1081.3 1155.1 1230.4 1307.4 1385.9 1466.0 1547.7 
5/ (KJ/KG It) 2.4083 2.5403 2.6688 2.7944 2.9114 3.0381 3.1567 3. 2132 3.3879 
C/(H/SI!C) 217.0819 228.6482 238.8696 248.1072 256.5929 264.4845 271.8946 278.9059 285.5809 
KAPPA/ ( 1/MPA) .5991 .5762 .5602 .5484 .5393 .5122 .5265 .5218 .5180 
BI!TA/( 1000/K) 3.4 2.9 2.6 2.3 2.1 2.0 1.9 1.7 1.6 

3.0000 V/(Hl/KG) .01531 .01704 .01860 .02005 .02141 .02272 .02 397 .02520 .02639 
H/(KJ/KG) 916.6 991.3 1066.2 1141.9 1218.8 1297.0 1316.6 1457.5 1539.9 
S/(KJ/KG It) 2.3296 2.4686 2.6018 2.7307 2.8563 2.9789 3.0990 3.2168 3.ll24 
C/(H/SEC) 196.72114 212.8971 226.3135 231.9230 248.2490 257.6144 266.2ll2 274.2544 281.7863 
KAPPA/ (1/HPA) .4582 .4220 .3999 .3849 .3742 .3661 .3598 .3548 .3507 
BETA/ ( 1000/K) 4.8 3.8 3.2 2.8 2.5 2.3 2 .I 1.9 1.8 

4.0000 V/(Ml/KG) .00997 .01162 .01302 .01426 .01541 .01649 .01752 .01850 .01946 
H/(KJ/KG) 1190.5 971.2 1049.7 1128.0 1206.7 1286.3 1367.0 1448.9 1532.1 
S/(KJ/KG It) 2.2563 2.4065 2.5461 2.6793 2.8079 2.9327 3.0546 3.1737 3. 2905 
C/(H/5EC) 175.7614 197.4148 214.3523 2211.4512 240.64611 251.47~4 261.2719 270.2682 2711.6170 
KAPPA/ ( 1/HPA) .4098 .3518 .3220 .3037 .2914 .2825 .2758 .2706 .2664 
BETA/ (I 000/K) 7.4 5.2 4.0 3.3 2.9 2.5 2.3 2.1 1.9 



'l'llt:IIIIODYNAKli; PROPEKTUIS. OF PI!NTAJit; 

TEMPERATUKI!S/(l) 

P/(HPA) 750.000 775.000 800.000 825.000 850.000 875.000 900.000 925.000 950.000 

.7000 V/(H3/lG) .12219 .12649 .11077 .13504 .i3930 .14355 .14779 .15203 .15625 
H/ (lJ/KG) 11140.1 1724.1 1809.7 1896.7 1985.2 2075.0 2166.2 2258.7 2352.4 
S/ (lJ/KG K) 3.6317 1.7419 3.8505 3.9516 4.06)) 4.1674 4.2702 4.3715 4.4715 
C/ (H/SI!C) 296.5839 301.8766 307.0475 312.1065 317.0620 321.9217 326.6920 lll.l786 ))5.9867 
KAPPA/ ( 1/KPA) 1.4438 1.4412 1.4390 1.4370 1.4353 1.4337 1.4324 1.4312 1.4301 
81!TA/(IOOO/K) 1.4 1.4 1.3 1.3 1.2 1.2 1.1 1.1 I. I 

.8000 V/(H3/KG) .10675 .11054 .11431 .11806 .12181 .12554 .12927 .13299 .13670 
H/(KJ/KG) 1639.4 1723.5 1809.1 1896.1 1984.6 2074.5 2165.7 2258.2 2352.0 
S/(KJ/KG K) 3.6155 3.7258 3.8345 3.9417 4.0473 4.1515 4.2543 4.3557 4.4557 
C/(H/SI!C) 296.2092 301.5666 306.7952 311.9058 316.9080 321.8098 326.6184 ll1.3399 335.9799 
KAPPA/ ( 1/KPA) 1.2652 1.2626 1.2603 1.2584 1.2566 1.2551 I. 2538 1.2526 1.2515 
BETA/( 1000/K) 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 I. I 

.9000 V/(K3/KG) .094 75 .09813 .10150 .10486 .10820 .11154 .11486 .11818 .12149 
H/(KJ/lG) 1638.7 1722.8 1808.5 1895.6 1984.1 2074.0 2165.2 2257.8 2351.6 
S/(KJ/KG It) 3.6012 3.7115 3.8203 3.9275 4.0ll2 4.1374 4.2402 4.3417 4.4417 
C/(H/SEC) 295.8312 301.2595 306.5458 311.7082 316.7569 321.7008 326.5475 lll.3037 335.9756 
KAPPA/ (1/HPA) 1.1263 1.1237 1.1214 1.1194 1.1177 1.1162 1.1148 1.1136 1.1126 
BETA/(1000/K) 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 -0 1.0000 V/(H3/KG) .08514 .08821 .09126 .09429 .09732 .10033 .10334 .10634 .10933 ~ 
H/(lJ/KG) 1638.0 1722.2 1807.8 1895.0 1983.6 2073.5 2164.8 2257.3 2351.1 
S/(KJ/KG K) 3.5883 3.6987 3.11075 3.9147 4.0205 4.1248 4.2276 4.3291 4.4291 
C/(K/SI!C) 295.4682 300.9554 306.2995 311.5136 316.6087 321.5946 326.4793 331.2702 335.9737 
KAPPA/(1/HPA) 1.0152 1.0125 1.0103 1.0083 1.0065 1.0050 1.0031 1.0025 1.0014 
BETA/( 1000/K) 1.4 1.4 1.3 1.3 1.2 1.2 1.2 I. I 1.1 

2.0000 V/(H3/KG) .04194 .04356 .04517 .04677 .04836 .04993 .05149 .05305 .054b0 
H/(KJ/KG) 1bl0.9 1715.6 1801.7 18119.) 1978.2 2068.5 2160.1 2252.9 2347.0 
S/(KJ/KG K) 3.5007 3.6117 3.7211 3.8289 3.9351 4.0397 4.1429 4.2447 4.3450 
C/(H/SEC) 291.9684 298.1066 304.0261 l09.752b 315.301>2 320.7045 125.9620 331.0912 ))6.1030 
KAPPA/ ( 1/HPA) .5148 .5120 .5097 .5077 .5060 .5044 .5011 .5019 .5009 
BETA/(1000/K) 1.6 1.5 1.4 1.4 l.l 1.3 1.2 1.2 1.1 

3.0000 V/(H3/KG) .02756 .02871 .02984 .0)095 .03206 .03315 .03423 .03531 .03638 
H/(KJ/KG) 11123.7 1709.0 1795.6 1883.6 1972.9 2063.5 2155.4 2248.5 2342.8 
S/(KJ/KG K) 3.4461 3.5579 ).6679 3. 7762 3.8828 3.9879 4.0914 4.1935 4.2941 
C/(H/SEC) 2811.9096 295.6866 302.1658 308.3860 314.37116 320.1693 325.7797 ll1.2278 ll6. 5287 
KAPPA/ ( 1/HPA) .3474 .3446 .3423 .3403 .3386 .ll71 .3158 .3347 .ll37 
BETA/( 1000/K) 1.1 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 

4.0000 V/(H3/KG) .02039 .02130 .02219 .02306 .02393 .02478 .02562 .02646 .02728 
H/(KJ/KG) 1616.6 1702.4 17119.5 1877.9 1967.6 2058.6 2150.8 2244.2 2338.8 
S/(KJ/KG K) 3.4050 3.5176 3.6282 3. 7370 3.8442 3.9496 4.0535 4.1559 . 4.2568 
C/(H/SEC) 286.4363 293.81 34 300.8151 307.4944 313.8934 320.0462 325.9811 331.7215 )37.2871 
KAPPA/ ( 1/HPA) .2631 .2603 .2580 .2561 .2544 .2530 .2517 .2507 .2497 
BETA/( 1000/K) 1.8 1.7 1.6 1.5 1.4 1.4 1.3 1.3 1.2 

-



THERMODYNAMIC PROPERTIES OF PENTANE 

TEHPERATURES/(K) 

P/(HPA) 310.000 325.000 350.000 375.000 400.000 425.000 450.000 475.000 500.000 

5.0000 V/(H3/KG) .00165 .00169 .00177 .00186 .00197 .00211 .00231 .00272 .00438 
H/(KJ/KG) 139.1 176.3 241.1 308.8 378.9 452.1 531.8 618.5 745.7 
S/(KJ/KG K) .4746 .5919 .7839 .9705 1.1515 I. 3291 1.5111 1.6986 1.9593 
C/(H/SEC) 970.1536 902.9647 797.3899 696.3818 595.7484 490.5341 373.6032 243.0297 144.0130 
KAPPA/ ( 1/HPA) .0023 .0027 .0036 .0050 .0072 .0116 .0228 .0763 .44b2 
BETA/(1000/lt) 1.7 1.7 1.9 2 .I 2.5 3.1 4.5 9.7 24.1 

6.0000 V/(H3/KG) .00165 .00169 .00177 .00185 .00196 .00209 .00227 .00257 .00329 
H/(KJ/KG) I 39.9 177 .I 241.8 309.2 378.9 451.6 529.8 611.3 712.7 
S/(KJ/KG K) .47111 .5890 .71106 .96b6 1.1467 I. 3228 1.5015 1.67110 1.111151l 
C/ ( H/SEC) 980.4052 914.2280 810.6376 712.1880 615.0572 515 .I 318 407.3358 296.0439 187.5849 
KAPPA/(1/HPA) .0023 .0027 .0035 .0047 .OOb7 .0103 .0183 .0436 .l&ll9 
BETA/ (1000/K) 1.6 1.7 1.11 2.0 2.4 2.9 3.9 6.5 14.5 

""" 7.0000 V/(H3/KG) .00164 .00168 .00176 .001114 .00194 .00207 .00223 .00247 .00293 0 

HI (KJ/KG) 140.7 177.8 242.4 309.6 379.1 451 .2 528.3 607.0 698.3 
S/(KJ/KG K) .4692 .58&2 • 7774 .9629 1.1422 I. 31 71 1.4933 I .&&36 1.85011 
C/(H/SEC) 990.4304 925.2116 823.4747 727.3562 63l.ll62 537.8277 43&.9148 337 .4&98 237.2965 
KAPPA/ ( 1/HPA) .0022 .0026 .0034 .0045 .0063 .00'13 .0154 .0307 .0816 
BETA/ ( 1000/K) 1.6 1.7 1.8 2.0 2.3 2.7 3.5 5.1 8.9 

8.0000 V/(H3/KG) .00164 .001&8 .00175 .00184 .00193 .00205 .00220 .00241 .00275 
H/(KJ/KG) 141.5 178.6 243.0 310.1 379.3 451.0 527.3 604.0 690.4 
S/(KJ/KG K) .4665 .58ll • 7743 .9593 1.1380 I. 3117 1.4860 1.6523 1.8293 
C/(H/SEC) 1000.2412 935.9326 8JS.9343 741.9589 650.701>0 558.9717 463.4953 372.3373 280.3101 
KAPPA/ ( 1/HPA) .0022 .0025 .0032 .0043 .0059 .0085 .Oill .0238 .0509 
BETA/ ( 1000/K) 1.6 1.7 1.8 1.9 2.2 2.5 3.1 4.3 6.5 

9.0000 V/(H3/KG) .00164 .001&8 .00175 .00183 .00192 .00203 .00217 .00236 .00263 
H/(KJ/KG) 142.4 179.4 243.7 310.& J79.6 450.9 526.5 &01.9 685.3 
S/(KJ/KG K) .4639 .5806 • 7712 .9558 l.lll8 1.3066 1.4794 1.6427 1.11137 
C/(H/SEC) 1009.85&3 946.4062 848.0438 756.0486 667.2892 578.8277 487.7894 402.8755 317.2801 
KAPPA/ (1/HPA) .0021 .0024 .0031 .0041 .0055 .0078 .0117 .0195 .03b4 
BETA/( 1000/K) 1.6 1.6 1.7 1.9 2.1 2.4 2.9 3.7 5.2 

10.0000 V/(H3/KG) .00163 .001&7 .00174 .00182 .00191 .00202 .00215 .002J2 .00255 
H/(KJ/KG) 143.2 180.2 244.4 311.2 379.9 450.9 525.9 600.3 b81. 7 
S/(KJ/KG K) .4613 .5779 .7682 .9524 1.1299 1.3019 1.4733 1.6344 1.8013 
C/(H/SEC) 1019.2630 956.6360 859.8231 769.1>&49 683.1742 597.5815 510.2580 430. 2j11o 349.7657 
KAPPA/ ( 1/HPA) .0021 .0024 .0030 .0039 .0052 .0072 .0105 .011>5 .0282 
BETA/ ( 1000/K) 1.6 1.6 1.7 1.8 2.0 2.3 2.7 3.4 4.4 



THERMODYNAMIC PROPERTIES OF PENTANE 

TEMPERATURES/(K) 

P/(HPA) 525.000 550.000 H5.000 600.000 625.000 650.000 67S.OOO 700.000 725.000 

5.0000 V/(M3/KG) .00671 .00836 .00968 .01081 .01183 .01278 .01367 .01451 .01532 
H/(KJ/KG) 858.8 948.7 1032.1 1113.3 1194.2 1275.4 13H.3 1440.2 1524.2 
S/(KJ/KG K) 2.1802 2.3477 2.4959 2.6343 2.7663 2.8936 3.0173 3.1380 3.2559 
C/(M/SEC) 161.4704 185.1728 204.5825 220.6727 234.4381 246.5233 257.3474 267.1937 276.2611 
KAPPA/ (1/MPA) .3166 .3082 .2737 .2535 .2403 .2311 .2243 .2191 .2150 
BETA/ (J000/1) 11.4 6.9 5.0 4.0 3.3 2.9 2.5 2.3 2.1 

6.0000 V/(Hl/KG) .00481 .00629 .00751 .00855 .00949 .01034 .01113 .01188 .01259 
HI (KJ/KG) 826.7 925.1 lOll. 7 1098.4 1181.5 1264.4 1347.7 1431.6 1516.5 
S/(KJ/KG It) 2.1084 2.2916 2.4492 2. 59)) 2.7291 2.8591 2.9848 3.1069 3.2260 
C/(M/SEC) 166.2134 181.1109 199.3050 215.8425 230.3839 243.2542 254.7940 265.2133 274.8961 
KAPPA/ ( 1/HPA) .2790 .2598 .2339 .2159 .2036 .1950 .1886 .1831 .1798 
BETA/ (1000/K) Jl.3 8.5 6.0 4.6 3.7 3.2 2.8 2.5 2.2 .... 

0 7.0000 V/(M3/KG) .003115 .00499 .00606 .00701 .00786 .00863 .00935 .01002 .01066 VI 
H/(KJ/KG) 802.6 903.4 995.9 1083.6 1169.0 1253.6 1338.1 1423.1 1508.8 
S/(KJ/KG K) 2.0543 2.2420 2.4065 2.5558 2.6952 2.8279 2.9556 3.0792 3.1995 
C/(M/SEC) 187.6869 187.1185 200.3427 215.0519 229.15)) 242.0983 253.9023 264.7075 274.6653 
KAPPA/ ( 1/MPA) .1137 .2001 .1939 .1832 .1740 .1669 .1614 .1571 .1538 
BETA/ (1000/K) 11.6 9.1 6.6 5.1 4.1 3.4 3.0 2.6 2.4 

8.0000 V/(M3/KG) .00335 .00420 .00509 .00593 .00669 .00739 .00804 .001166 .00924 
HI (KJ/KG) 786.7 885.7 979.9 1069.8 1157.0 1243.1 1328.9 1414.9 1501.4 
S/(KJ/KG K) 2.0113 2.2015 2.3690 2.5220 2.6645 2.7996 2.9291 3.0542 3.1756 
C/ (M/SEC) 217.9964 202.4790 207.5655 218.6311 231.0637 243.2946 254.8437 265.6184 275.6559 
KAPPA/ ( 1/HPA) .1070 .1460 .1553 .1531 .1483 .1436 .1395 .1361 .1333 
BETA/ (1000/K) 9.1 8.5 6.8 5.4 4.4 3.7 3.1 2.8 2.5 

9.0000 V/(H3/KG) .00307 .00371 .00444 .00515 .00583 .00647 .00706 .00762 .00816 
H/(KJ/KG) 776.4 872.1 966.3 1057.3 1145.9 1233.3 Jl20.J 1407 .o 1494.3 
S/(KJ/KG K) 1.9915 2.1696 2.3371 2.4920 2.6368 2. 7738 2.9049 3.0313 3.1539 
C/(M/SEC) 251.1977 222.5480 219.4796 226.0498 235.9698 246.8239 257.6345 261.0282 277.8873 
KAPPA/ (I /HPA) .0704 .1056 .1221 .1264 .1258 .1236 .1211 .1187 .1166 
BETA/ (1000/K) 7.1 7.6 6.6 5.4 4.5 3.8 3.3 2.9 2.6 

10.0000 V/(H3/KG) .00290 .00339 .00398 .00460 .00520 .00577 .00631 .00682 .00131 
H/(KJ/KG) 769.3 861.9 955.1 1046.4 1135.9 1224.2 1311.9 1399.6 1487.6 
S/ (KJ/KG K) 1.9724 2.1446 2.3103 2.4658 2.6119 2.7504 2.8829 3.0104 3.1339 
C/(M/SEC) 283.5843 245.9639 234. 1335 236.4431 243.4115 252.4502 262.14117 271.8643 281.3135 
KAPPA/ ( 1/HPA) .0501 .0775 .0957 .1038 .1063 .1064 .1054 .1040 .1027 
BETA/ ( 1000/K) 5.8 6.6 6.2 5.3 4.5 3.9 3.3 2.9 2.6 

-



THERMODYNAMIC PROPERTIES OF PENTANE 

TEMPERATURES/(K) 

P/(HPA) 750.000 775.000 800.000 825.000 850.000 875.000 900.000 925.000 950.000 

5.0000 V/(H3/KG) .01611 .01687 .01762 .01835 .01907 .01977 .02047 .02116 .02184 
H/(KJ/KG) 1609.4 1695.8 1783.5 1872.4 1962.5 2053.8 2146.3 2240.0 2334.9 
S/(KJ/KG 1.) 3. 3714 3.4847 3.5960 3.7054 3.8130 3.9189 4.0231 4.1258 4.2270 
C/(H/SEC) 284.6944 292.6017 300.0660 307.1519 313.9109 320.3847 326.6073 332.6070 338.4072 
KAPPA/ (1/HPA) .2118 .2091 .2069 .2050 .2034 .2021 .2009 .1999 .1991 
BETA/ (1000/1.) 1.9 1.8 1.7 1.6 1.5 1.4 1.4 1.3 1.2 

6.0000 V/(H3/KG) .01328 .01394 .01459 ,ol522 .01584 .01645 .01705 .01764 .01822 
H/(KJ/KG) 1602.4 1689.4 1177.6 1866.9 1957.4 2049.1 2141.9 2235.9 2331.0 
S/(KJ/KG K) 3.3425 3.4566 3.5686 3.6 785 3.7866 3.11929 3.9975 4.1005 4.2020 
C/(H/SEC) 283.8168 292.1532 299.9969 307.4201 314.4803 321 .2243 327.&903 333.9103 339.9106 
KAPPA/ ( 1/HPA) .1768 .1743 .1722 .1705 .1691 .1678 .lb68 .1658 .1650 
BETA/ ( 1000/K) 2.0 1.9 1.8 1.6 1.5 1.5 1.4 1.3 1.3 

7.0000 V/(M3/KG) .01128 .01187 .01245 .01301 .01355 .01409 .OI4b2 .01514 .OI5b5 
\C) 
0 

H/(KJ/KG) 1595.5 1683.1 1771.8 1861.5 1952.5 2044.5 2137.6 2231.9 2327.3 -S/(KJ/KG K) 3.3170 3.4319 3.5445 3.6550 3.7636 3.8703 3.9752 4.07116 4.180] 
C/(H/SEC) 283.9081 292.5455 300.6666 308.3436 315.6357 322.5914 329.25011 335.6477 341.8102 
KAPPA/ ( 1/HPA) .1510 .1488 .1470 .1454 .1441 .1430 .1420 .1412 .1405 
!lETA/ (1000/K) 2.1 2.0 1.8 1.7 1.6 1.5 1.4 1.4 1.3 

8.0000 V/(M3/KG) .00980 .01033 .01085 .01136 .01185 .01213 .01281 .01327 .01373 
H/(KJ/KG) 1588.7 1677.0 1766.1 1856.4 1947.7 2040.0 2133.5 2228.0 232).6 
S/(KJ/KG K) 3.2940 3.4097 3.5230 3.6340 3. 7430 3.11501 3.9554 4.0591 4.1610 
C/(H/SEC) 285.0313 293.8242 302.1080 309.9466 317.3948 324.4988 331.2980 337.8257 344.1105 
KAPPA/ ( 1/MPA) .1310 .1291 .1275 .1262 .1251 .1241 .1233 .1225 .1219 
BETA/ ( 1000/K) 2.2 2.0 1.9 1.8 1.6 1.5 1.5 1.4 1.3 

9.0000 V/(Ml/KG) .008b7 .00916 .00963 .01009 .01054 .01098 .01141 .01183 .01225 
H/(KJ/KG) 1582.3 1671.0 1760.7 1851.4 1943.0 2035.7 2129.5 2224.3 2320.2 
S/(KJ/KG K) 3.2731 3.3895 3.5034 3.6150 3.7244 3.8319 3.9376 4.0415 4.1437 
C/(M/SEC) 287.2008 295.9990 304.3271 312.2319 319.7579 326.9452 333.8293 340.4411 346.8077 
KAPPA/ ( 1/MPA) .1149 .1133 .1120 .1109 .1100 .1092 .1085 .1078 .1073 
BETA/ ( 1000/K) 2.3 2.1 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

10.0000 V/(H3/KG) .00778 .00823 .00867 .00909 .00950 .00991 .01030 .01069 .01107 
H/(KJ/KG) 1576.1 1665.4 1755.5 1846.6 1938.6 2031.6 2125.6 2220.7 2316.8 
S/(KJ/KG K) 3.2540 3. 3711 3.4855 3.5976 3.7074 3.8153 3.9213 4.0255 4.1279 
C/(H/SEC) 290.3842 299.0455 307.3038 315.1822 322.7099 329.9169 336.8320 343.4820 349.8909 
KAPPA/ ( 1/MPA) .1014 .1003 .0993 .0984 .0977 .0970 .0964 .0959 .0955 
BETA/ ( 1000/K) 2.4 2.2 2.0 1.8 I. 7 1.6 1.5 1.4 1.4 
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PROPERTIES OF SATURATED HEXANE 

TEMPERATURE PRESSURE VOLUHE/(H3/KG) ENTKALPY/(KJ/KG) ENTKOPY/(KJ/KG K) 
K MPA VF VG HF KFG KG SF SFG SG 

34~ .00000 .11233 .00168 . 28032 1)1. 71980 334. 72~69 486.44~49 .4991~ .97022 I .4693 7 
JSO.OOOOO .13082 .00170 .24263 164.~6~88 330.4~6~6 49~ .0224~ .~3603 .94416 1.48019 
3)).00000 .1~1)8 .00171 .21093 177.)~701 326.08264 ~03.63965 .~7279 .918~4 1.49133 
360.00000 .17478 .00173 .18413 190.68982 321.60390 ~12.29372 .60941 .89334 I. ~02 75 
36~.00000 .20062 .OUI74 .16136 203.96093 317.02017 520.98110 .64590 .8685) I. 51444 
370.00000 • 22926 .00176 .14193 217.36692 312.33118 529.69810 .68224 .84414 1.)2638 
37~.00000 .26090 .00178 .12)26 230.90483 307. 53~90 538.44073 . 71843 .82010 I. )3853 
380.00000 .29~74 .00179 .11091 244.56960 302.63~50 547 .20~11 • 7~446 .79641 1.~5087 
385.00000 .33396 .00181 .09849 2~8.36096 297 .62~36 ~55.98632 .79034 • 7730) I. )6339 
390.00000 .37)76 .00183 .011771 272.27499 292.)0474 )64. 77973 .8260) .7)001 I.H606 
39~.00000 .42136 .OUI8~ .07831 286.30963 2117.27038 H3.~11001 .861)9 .72727 1.)8886 
400.00000 .47095 .00187 .07008 300.46346 281.91711) 582.38131 .89697 .70479 1.60176 
40S.OOOOO .S247) .001119 .06286 314.73586 276.44126 591.17712 .93218 .6112S7 1.6147S 
410.00000 .S8298 .00191 .0~649 329.12720 270.83292 599.96012 • 96 722 .660S7 1.62779 
415.00000 .645116 .00194 .05086 343.63907 26S.08297 608.72204 1.00211 .63875 1.640111> 
420.00000 • 71362 .00196 .04586 3)11.27450 2)9.17892 617 .45342 1.03bd5 .61709 I .65394 - 42S.ooooo .786SI .00198 .04141 373.03829 253.10S07 626.14335 1.07145 .S9554 1.66699 

0 430.00000 .81>477 .00201 .03743 387.93737 246.841111 634.77918 1.10594 • 57405 1.67999 \0 
435.00000 .94866 .00204 .03387 402.98126 240.36474 643.34600 1.14033 .552S6 1.1>9289 
440.00000 1.0384/ .00207 .03066 418.18260 233.64353 651.82613 1.17465 .SliOI 1.70566 
44S.OOOOO I .13448 .00210 .02777 433.55826 226.63997 660.19823 1.20895 .50930 I. 71825 
450.00000 I. 23699 .00213 .02515 449.12841 219.30839 668.43680 1.24326 .48735 I. 73061 
455.00000 I. 34635 .00217 .02277 464.92200 211.58733 676.50933 1.27764 .46503 I. 74267 
460.00000 1.46289 .00221 .02060 480.97357 203.40224 684.37581 1.31217 .44218 1.75435 
465.00000 1.58699 .00226 .01861 497.32872 194.65557 691.98429 1.34693 .41861 1.76554 
470.00000 I. 71907 .00231 .01677 514.04766 185.21833 699.26599 1.38205 .)9408 I. 77613 
475.00000 1.8~95) .00236 .01)07 531.210)3 174.91630 706.12683 1.41768 .36124 1.78)92 
480.00000 2.00892 .00243 .01349 548.92744 163.50497 712.43241 1.45403 .34064 1.79467 
48).00000 2.16770 .00250 .01199 )67.3)722 150.62148 717.97871 1.49142 .31056 1.80198 
490.00000 2.33644 .00259 .01055 586.745)9 135.68389 722.42948 I. 53030 .27691 1.80721 
495.00000 2.51578 .00272 .00914 607.51680 117.63932 725.15611 1.57151 .23766 1.80917 
500.00000 2. 70640 .00290 .00769 630.)6867 94.12942 724.69809 1.61677 .18826 1.80503 
50).00000 2.90902 .00325 .00592 658.981117 56.39844 715.38661 1.67208 .11168 I. 78376 
507.43000 3.12449 .00429 .00429 691.23756 o. 691.23756 I. 73407 o. I. 73407 



THERMOOYNAHlC PROPERTIES OF HEXANE 

TEHPEKATORES/(K) 

P/(HPA) 345.000 350.000 375.000 400.000 425.000 450.000 475.000 500.000 525 .ooo 

.1000 V/(H3/KG) .31696 • 32240 .34914 .37528 .40099 .42638 .45155 .47654 • 50139 
H/(KJ/KG) 487.2 496.8 546.4 598.6 1>53.} 710.5 770.1 832.2 1191>.5 
S/(KJ/KG K) 1.4822 1.5099 1.1>468 ). 7814 1.9140 2.0447 2.1737 2.3010 2.42b~ 
C/(H/SEC) 179.4021 181.0523 1811.8729 191>.1178 202.9237 209.J812 215.5535 221.481>1 227.2127 
KAPPA/(1/HPA) 10.5259 10.4957 10.3759 10.2923 10.2320 10.1871 10.1529 10.121>3 10.1052 
BETA/ (1000/K) 3.4 3.4 3.0 2.8 2.5 2.4 2.2 2 .I 2.0 

.1013 V/(H3/KG) .31260 .31798 .34441 .37023 • 39562 .42070 .44555 .47022 .49476 
H/(KJ/KG) 487.1 496.7 546.4 598.5 b53.2 710.4 770.1 832.1 896.5 
S/(KJ/KG It) 1.4807 1.5084 1.6454 I. 7800 1.9126 2.0434 2.1724 2.2996 2.4252 
C/(H/SEC) 179.2901 180.9458 188.7884 191>.0494 202.8673 209.3343 215.5140 221 .4524 227.1840 
KAPPA/ 0/HPA) 10.3962 10.3658 10.2456 10.1619 10.1014 10.0564 10.0222 9.9955 9.9745 
BI!:TA/ ( 1000/K) 3.5 3.4 3.0 2.8 2.6 2.4 2.2 2 .I 2.0 

.2000 V/(H3/KG) .00168 .00170 .16779 .18202 .19575 .20914 • 22228 .23523 .24804 
H/(KJ/KG) 151.8 164.6 541.6 594.6 649.9 707.6 767.6 830.0 894.6 
S/(KJ/KG It) .4989 .5358 I. 5 704 I. 7072 1.8413 1.9732 2.1030 2.2309 2.3569 
C/(H/SEC) 833.0765 812.2344 182.2024 190.7785 198.5638 205.7665 212.5208 218.9177 225.0215 
KAPPA/ ( 1/HPA) .0031 .0033 5.4187 5.3170 5.2469 5.19b4 5. 15119 5.1302 5.1079 
BETA/ (I 000/K) 1.7 1.8 3.5 3.1 2.8 2.5 2.3 2.2 2.1 0 -.3000 V/(H3/KG) .00168 .00170 .00178 .11739 .12721 .136b5 .14581 .15476 .16356 -
H/(KJ/KG) 151.8 164.7 230.9 590.3 646.4 704.6 765.0 1127.7 892.6 
S/(KJ/KG K) .4986 .5355 . 7183 1.6602 I. 7961 1.9292 2.0599 2.1885 2.1150 
C/ (H/SEC) 834.3375 813.5409 710.9897 185.0344 193.9596 201.99117 209.3897 211>.2852 222.78113 
KAPPA/ ( 1/HPA) .0031 .0033 .0045 3.61102 3.5974 3.5402 3.49118 3.4678 3.4440 
BETA/ (1000/K) 1.7 1.8 2.0 3.4 3.0 2.7 2.5 2.3 2.1 

.4000 vI (H)/KG) .00168 .00170 .00178 .08489 .09283 .10033 .107~2 .11449 .12130 
H/(KJ/KG) 151 .9 164.7 231.0 585.8 b42.7 701 .5 7b2.4 1125.4 890.6 
S/(KJ/KG K) .4983 .B52 .7179 1.6240 I. 7619 1.8964 2.02111 2.1573 2.2845 
C/(H/SEC) 835.5947 814.8432 712.5619 178.7952 189.0726 198.0602 2Qb.l520 213.5847 220.5112 
KAPPA/ ( 1/HPA) .0031 .0033 .0044 2.8839 2.7842 2.71115 2. 6 726 2.b390 2.6136 
BETA/ ( 1000/K) 1.7 1.8 2.0 3.9 3.3 2.9 2.6 2.4 2.2 

.5000 V/(H3/KG) .00168 .OOib9 .00177 .00187 .07210 .07848 .08451 .09031 .09593 
H/(KJ/KG) 152.0 164.11 231.0 300.5 638.8 698.3 759.7 823.1 888.5 
S/(KJ/KG K) .4980 .5349 • 7176 .8968 I. 7335 1.8695 2.0023 2.1324 2.2601 
C/(H/SEC) 836.8481 816.1413 714.1276 611.9149 183.11532 193.9298 202.7979 210.8115 218.1882 
KAPPA/ ( 1/HPA) .0031 .0032 .0044 .0063 2.3081 2.2319 2.1805 2.1438 2.1167 
BETA/(1000/K) 1.7 1.8 1.9 2.2 3.7 3.2 2.8 2.5 2.3 

.6000 V/(H3/KG) .00168 .00169 .00177 .00187 .05818 .063115 .06914 .07416 .07900 
H/(KJ/KG) 152 .I 164.9 231.1 300.5 634.7 694.9 756.9 820.7 886.4 
S/(KJ/KG K) .4977 .5346 • 7173 .8964 1.7085 1.8463 1.9803 2.1112 2.2395 
C/(H/SEC) 838.0977 817.4354 715.6870 613.8546 178.2362 189.5815 199.3162 207.9606 215.8170 
KAPPA/ ( 1/HPA) .0031 .0032 .0044 .0063 2.0038 1.9138 1.8559 I. 8158 1.7111>1> 
BETA/( 1000/lt) 1.7 1.7 1.9 2.2 4.1 3.4 3.0 2.7 2.4 



THtRHODYNAHIC PKOPtKTlE5 OF HEXANE 

TEMPERATURE5/(K) 

P/(HPA) ~~0.000 ~7~.000 6110.000 625.000 650 .• 000 675.000 700.000 125.000 750.000 

.1000 V/(H3/KG) • ~261 J .55079 • 57537 .5999I .62439 .64884 .67325 .69763 • 72200 
H/(KJ/KG) '163.I 103I.8 II02.5 IIn.3 I249.9 1326.4 1404.7 1484.7 I566.3 
5/(KJ/KG K) 2.5503 2.&125 2.7930 2.9117 3.0289 3.1443 3. 2582 3.3704 3.48II 
C/(H/SEC) 232.7595 238.I468 243.39IO 248.5055 253.5013 258.3880 263.I735 267.8647 272.4679 
KAPPA/( 1/HPA) 10.0883 I0.0746 10.0632 10.0538 10.0459 I0.0392 10.0334 I0.0285 10.0243 
BETA/ ( IOOO/K) 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 1.3 

.1013 V/(H3/KG) .51919 • 54353 .5&780 .59202 .61619 .64032 .66442 .68849 .7I253 
H/(KJ/KG) 963.0 I031. 7 II02.5 I175.3 I249.9 1326.4 I404.7 I484.7 I566.3 
5/(KJ/KG K) 2. 5490 2.6712 2.7917 2.9105 3.0276 3.1430 3.2569 3.369I 3.4798 
C/(M/SEC) 232.7348 238.12S4 243.3125 248.4894 253.4874 258.3759 263.1630 267.8557 272.460I 
KAPPA/(1/MPA) 9.9576 9.9438 9.9325 9.9230 9.9I51 9.9084 9.9027 9.8978 9.8935 
BETA/ (1000/K) 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 1.3 

.2000 V/(M3/KG) .26073 .27331 .28586 .29834 .31076 .32115 • 33>50 .34782 .360I2 
H/(KJ/KG) 961.3 1030.2 IIOI.I 1174.0 I248.8 1325.4 I403.7 I483.8 I565.4 
5/(KJ/KG K) 2.4812 2.6036 2. 7243 2.84JJ 2.9606 3.0762 3.1902 3.3025 3.4133 
C/ (M/5EC) 230.8793 236.5265 24I.9903 247.2922 252.4497 257.4767 262.3849 267.I843 27I.8833 
KAPPA/ ( I/MPA) 5.0901 5.0757 5.0640 5.0543 5.0462 5.0394 5.0J36 5.0286 5.0243 
BETA/( 1000/K) 1.9 1.8 1.7 1.7 1.6 1.5 1.5 1.4 1.4 - .3000 V/(H3/KG) .17224 .I8083 .18'135 .I9781 .2062I .2I458 .21I22 .21950 - .22291 
H/(KJ/KG) 959.& 1028.6 1099.7 I172.7 I247.6 1324.3 I402.7 1482.8 I564.6 
S/(KJ/KG K) 2 .43'17 2.5625 2.6814 2.8026 2.9201 1.0359 3.1500 3.2&24 3. 3133 
C/(H/SEC) 2211.'17I8 234.8887 240.5788 246.0730 251.3952 25&.5648 26I.5975 266.5061 271.30I6 
KAPPA/ (1/MPA) 3.4253 3.4103 3.3982 3.3882 3.31'19 3. 3729 3.3670 3.3620 3. 3576 
BETA/ (1000/K) 2.0 1.9 1.8 1.7 1.6 1.6 1.5 1.4 1.4 

.4000 V/(H3/KG) .I27'19 .I3458 .I4I09 .14754 .I5394 .I6030 .I6662 .172'12 .179I9 
H/(KJ/KG) 957.8 I027 .o I098.3 1171.4 I246.4 1323.2 I401. 7 148I.9 I563.7 
5/ (KJ/KG K) 2.4095 2. 5327 2.6539 2. 7733 2.89IO 3.0069 3.1211 3.2337 3.3446 
C/(M/5EC) 227.0360 231.2130 239.1567 244.8478 250.3382 255.6527 260.8112 265.830I 270.7229 
KAPPA/(I/MPA) 2.5939 2.57112 2.5657 2.5554 2. 5469 2. 5398 2. 5338 2.5287 2.5243 
BETA/ (1000/K) 2.I 1.9 1.8 I. 7 I.7 1.6 1.5 1.5 1.4 

.5000 V/(M3/KG) .IOI42 .10682 .11213 .117311 .I2257 .12773 .I3285 .13794 .I4300 
H/(KJ/KG) 956.0 I025.4 I096.8 1170.I I245.2 I322.I I400.7 I48I.O I562.9 
5/(KJ/KG K) 2. 3856 2.5090 2.6306 2.7502 2.8680 2.984I 3.0984 3. 2III 3.3221 
C/(M/5EC) 225.0712 23I.5594 217.7237 243.6I68 249.2787 254.7403 260.0264 265.I566 270.I473 
KAPPA/ (1/MPA) 2.0959 2.0796 2.0665 2.0560 2.0473 2.0400 2.0339 2.0287 2.0243 
BETA/ ( IOOO/K) 2.I 2.0 1.9 1.8 I. 7 1.6 1.5 1.5 1.4 

.6000 V/(MJ/KG) .08371 .08830 .09282 .09727 .IOI66 .I060I .I lOll .II462 .II888 
H/(KJ/KG) 954.2 I023.8 I095.4 II68.8 I244.0 132I.O 1399.7 I480.I 1562.0 
5/(KJ/KG K) 2.3655 2.4893 2.61II 2. 73IO 2.114'10 2.9653 3.0797 3.I925 3.3036 
C/(M/SEC) 22 3.0764 229.8673 236.21100 242.380I 248.2169 253.8280 259.243I 264.4857 269.5750 
KAPPA/( I/MPA) I.7646 I. 7476 I. 734I I. 7232 1.7I43 I.70&9 I.7007 I.6954 I.&'IIO 
BETA/ (1000/K) 2.2 2.I 1.9 1.8 1.7 1.6 1.6 1.5 1.4 

-



THERMODYNAMIC PROPERTIES OF HEXANE 

TEHPERATUKES/(K) 

P/ (HPA) 77~.000 800.000 82~.000 850.000 875.000 900.000 92~.000 950.000 

.1000 vI (H)/KG) .74634 • 77066 .79497 .81926 .84355 .116782 .119208 .91633 
H/(KJ/KG) 1649.5 1734.2 1820.4 1908.1 1997.1 2087.~ 2179.2 2272.1 
S/(KJ/KG K) 3.~902 3.6978 3.8039 3.9086 4.0118 4.1136 4.2141 4. 3132 
C/(H/SEC) 276.9883 281.4307 285.7995 290.0986 294.3315 298.5016 302.6117 306.6647 
KAPPA/ ( 1/HPA) 10.0206 10.0173 10.0145 10.0120 10.0098 10.0078 10.0061 10.0045 
BETA/( 1000/K) 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.1013 V/(H3/KG) • 73656 .76056 .78456 .80854 .83250 .85646 .118041 .90435 
H/(KJ/KG) 1649.5 1734.2 1820.4 1908.1 1997.1 2087.5 2179.2 2272.1 
S/(KJ/KG K) 3.5889 3.6965 3.8026 3.9073 4.0105 4.1124 4.2128 4.3119 
C/(H/SEC) 276.9816 281.4251 285.7948 290.0947 294.3284 298.4991 302.1>098 306.6634 
KAPPA/ ( 1/HPA) 9.8898 9.8866 9.8837 9.8812 9.8790 9.8770 9.8753 9.8737 
BETA/ ( 1000/l) 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.2000 V/(H3/KG) • 37240 .38466 .39691 .40914 .42136 .43357 .44577 .45796 
H/(KJ/KG) 1648.7 1733.5 . 1819.7 1907.4 1996.5 2086.9 2178.6 2271.6 
S/(KJ/KG K) 3.5225 3.6302 3. 731>3 3.8410 3.9443 4.0462 4.1467 4.2458 
C/(H/Sl!C) 271>.4891 281.0080- 285.4456 289.8068 294.0960 298.3173 302.4742 306.5 700 
KAPPA/ ( 1/HPA) 5.0205 5.0173 5.0145 ~.0119 5.0097 ~.0078 5.0060 5.0045 
BETA/ (1000/K) 1.3 1.3 1.2 1.2 1.2 I. I 1.1 I. I N -.3000 V/(H3/KG) • 24 776 .25600 .26422 • 2 7244 .2801>4 .281182 .29700 • 30517 
H/ (KJ/KG) 1647.9 1732.7 1819.0 1906.8 1995.9 2086.3 2178.1 2271 .o 
S/(KJ/KG K) 3.4825 3.5903 3.6965 3.8013 3.9046 4.006~ 4.1070 4.2062 
C/ (H/Sl!C) 275.9932 280.5889 285.0953 289.5187 293.8642 298.1366 302.3402 306.47117 
KAPPA/ ( 1/HPA) 3.3539 3.350& 3.3477 3.3452 3. 3430 3.3410 3. 3393 3_.3377 
BETA/ ( 1000/K) 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.4000 V/(H3/KG) .18544 .191&7 .19788 • 20408 .21027 .21645 .2221>2 .22878 
H/(KJ/KG) 1&47 .I 1732.0 1818.4 1906.1 1995.3 208~.8 2177.5 2270.5 
S/(KJ/KG K) 3.4539 3.5&17 3.6680 3. 7728 3.8762 3.9782 4.0787 4.1779 
C/(H/SEC) 275.5008 280.1734 284.7489 289.2344 293.6361 297.9596 302.2097 306.3907 
KAPPA/( 1/HPA) 2.5205 2.5172 2. 514J 2.5118 2.5096 2. 5076 2.5059 2.5043 
BETA/( 1000/K) 1.3 1.3 1.3 1.2 1.2 1.1 1.1 1.1 

.5000 V/(H3/KG) .14805 .15307 .15808 .16308 .16806 .17303 .17799 .111295 
H/(KJ/KG) 1646.3 1731.2 1817.7 1905.5 1994.7 2085.2 2177 .o 2270.0 
S/(KJ/KG K) 3.4316 3.5394 3.6458 J.no1 3.8541 3.9561 4.0567 4.1559 
C/(H/SEC) 275.0119 279.7617 284.401>3 288.9540 293.4119 297.781>3 302.0828 306.3062 
KAPPA/ (1/HPA) 2.0205 2.0172 2.0143 2.0118 2.0095 2.0075 2.0058 2.0042 
BETA/ (1000/K) 1.4 1.3 1.3 1.2 1.2 1.1 I. I I. I 

.6000 V/(H3/KG) . 12312 .12734 .13155 .)]574 .13992 .14408 .14824 .15239 
H/(KJ/KG) 1645.5 1730.5 1817.0 1904.8 1994.1 2084.6 2176.4 2269.5 
S/ (KJ/KG K) 3.4131 3. 5211 3.6275 3. 7324 3.8359 3. 9379 4.03115 4.1378 
C/(H/SEC) 274.5267 279.3539 284.0677 288.6775 293.1915 297.61611 301.9594 306.2250 
KAPPA/(1/HPA) 1.6871 1.6838 l.b8U9 1.6784 1.6761 1.6741 1.6724 1.6708 
Bl!TA/(1000/K) 1.4 1.3 1.3 1.2 1.2 1.2· 1.1 I. I 



THEKHODYNAMIC PROPERTIES OF HEXANE 

TEHPERATURES/(K) 

P/ (HPA) 14~.000 3~0.000 37~.000 400.000 425.000 450.000 47~.000 500.000 525.000 

.7000 V/(H3/KG) .00168 .00169 .00177 .00187 .04813 .05335 .05812 .06261 .06690 
H/(KJ/KG) 1~2.1 164.9 211.1 300.5 630.2 691.4 754.0 818.2 884.3 
S/(KJ/KG K) .4975 .5343 .7169 .8960 I. 6857 1.8n6 1.9609 2.0927 2.2216 
C/(H/SEC) 835.6702 815.2804 714.1200 615.7838 172.1323 184.9831 195.6940 205.0267 213.3952 
KAPPA/ ( 1/HPA) .0031 .0032 .0044 .0062 1.8019 1.6934 I .6275 I. 5834 1.5520 
BI!TA/ ( 1000/K) 1.7 I. 7 1.9 2.2 4.6 3.7 3.2 2.8 2.5 

.8000 V/(H3/KG) .00168 .00169 .00177 .00187 .00198 .04541 .04983 .05393 .05781 
HI (KJ/lG) 152.2 165.0 231.2 300.5 373.0 687.7 751.0 815.7 882.1 
S/(KJ/KG l) .4972 .5340 .7166 .8956 1.0714 1.8064 1.9432 2.0760 2.2057 
C/(H/SI!C) 838.3362 817.9830 717.0692 617.7025 511.6921 180.0942 191.9160 202.0033 210.9203 
KAPPA/ ( 1/HPA) .0030 .0032 .0043 .001>2 .0097 I. 5358 1.4598 1.4110 1.3771 
BI!TA/ ( 1000/l) 1.7 1.7 1.9 2.2 2.7 4.1 3.4 2.9 2.6 

.9000 V/(H3/KG) .00168 .00169 .00177 .00186 .00198 .03918 .04335 .04715 .05073 
H/(KJ/lG) 152.3 165.1 211.2 300.6 313.0 683.8 747.8 813.1 879.9 
S/(KJ/J.G K) .4969 .5337 • 7162 .8952 1.0708 I. 7884 1.9268 2.0607 2.1911 
C/(H/SI!C) 841.0412 820.7254 720~0630 618.ill0 514.1914 174.8620 187.9639 198.8816 208.3896 
KAPPA/ ( 1/MPA) .0030 .0032 .0043 .0061 .0096 1.4219 1.3333 I. 2 789 1.2422 
BETA/ ( 1000/K) I. 7 I. 7 1.9 2.2 2.7 4.5 3.7 3.1 2.7 --Y> 1.0000 V/(H3/J.G) .00168 .00169 .00177 .00186 .00198 .03413 .03813 .04172 .04505 
H/(KJ/KG) 152.3 165.1 231.1 100.6 173.0 679.7 744.6 810.4 877.7 
S/(KJ/lG K) .4966 .5335 • 7159 .8948 1.0701 1.7710 1.9114 2.0465 2.1777 
C/(H/SI!C) 843.0586 822.5709 721.8438 621.4925 516.6591 169.2163 183.81S9 195.6596 205.8000 
KAPPA/ ( 1/MPA) .0030 .0032 .0043 .0061 .0095 1.3415 I. 2362 I. 1752 1.1353 
BI!TA/ ( 1000/K) 1.7 1.7 1.9 2.2 2.7 5.0 3.9 3.3 2.9 

2.0000 V/(M3/KG) .00167 .00169 .00176 .00185 .00196 .00211 .00215 .01649 .01912 
H/(lJ/KG) 153.0 165.8 231.8 300.8 372.8 448.2 530.6 777.0 851.5 
S/(KJ/lG K) .4938 .5306 .7126 .8908 1.0652 1.2376 1.4157 1.9269 2.0722 
C/(H/SI!C) 855.1854 835.1135 736.8279 639.8404 540.2538 431.8444 298.9680 154.6911 175.8132 
KAPPA/ (1/MPA) .0029 .0031 .0041 .0057 .0085 .0147 .0371 .8309 .7020 
BETA/ ( 1000/K) 1.7 1.7 1.9 2.1 2.5 3.3 5.9 7.2 4.9 

3.0000 V/(H3/J.G) .00167 .00168 .00176 .00184 .00195 .00208 .00228 .00273 .00960 
HI (lJ/KG) 153.7 166.5 232.3 301.1 372.7 447.3 527.3 623.5 811.9 
S/(lJ/KG K) .4910 .5277 .7093 .8869 1.0604 1.2310 1.4039 1.6010 1.9704 
C/(HISI!C) 866.9762 847.2857 751.2277 657.2340 562.0678 461.1927 346.0743 187.4674 134.1430 
KAPPA/ (1/MPA) .0028 .0030 .0039 .0054 .0078 .0125 .0255 .1361 .7SI5 
BETA/( 1000/K) 1.6 1.7 1.8 2.0 2.4 3.0 4.5 14.3 12.7 

4.0000 V/(Hl/KG) .00166 .00168 .00175 .00183 .00193 .00206 .00223 .00252 .00381 
H/(KJ/KG) 154.5 167.2 232.9 301.5 172.7 446.7 525.1 613.7 728.5 
S/(KJ/KG K) .4883 .5250 .7062 .8833 1.0559 1.2250 1.3946 I. 571>2 1.7995 
C/(M/SI!C) 878.4386 859.1075 765.1044 673.7945 582.4121 487.4767 183.6896 261.4772 122.9071 
KAPPA/( 1/MPA) .0027 .0029 .0038 .0051 .0071 .OliO .0197 .0524 .6346 
BI!TA/ ( 1000/K) 1.6 1.6 1.8 2.0 2.3 2.8 3.8 6.9 35.8 

-



THERMODYNAMIC PROPERTIES OF HEXANE 

TEHPERATUR~S/(K) 

P/(HPA) 550.000 575.000 600.000 625.000 650.000 675.0UO 700.000 725.000 750.000 

.7000 V/(H3/KG) .07104 .07507 .07902 .08290 .08672 .09050 .09425 .09796 .10165 
H/(KJ/KG) 952.3 1022.2 1093.9 1167.5 1242.8 1319.9 1398.7 1479.1 1561.1 
S/(KJ/KG K) 2.3481 2.4 723 2.5944 2.7145 2.8328 2.9491 3.0637 3.1766 3.2878 
C/(H/SEC) 221.0506 228.1566 234.8256 241.1379 247.1530 252.9160 258.4616 263.8176 269.0061 
KAPPA/(1/HPA) 1.5287 I. 5109 1.4969 1.4857 1.4 765 1.4690 I .4627 I .4574 1.4529 
Bl!TA/ (1000/K) 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 

.8UOO V/(H3/KG) .U6153 .06514 .06867 .01212 .07552 .U7887 .011219 .08547 .08873 
H/(KJ/KG) 950.4 1020.5 1092.4 1166.1 1241.6 1318.8 1397 0 7 1478.2 1560.3 
S/(KJ/KG K) 2 0 3327 2.4573 2.5797 2.7000 2.111114 2.9350 3.0497 3.1627 3.2740 
C/(H/Sl!C) 218.9929 226.4270 233.3604 239.8903 246.0873 252.0043 257.6820 263.1524 268.4407 
KAPPA/ (I /MPA) I. 3524 I. 3338 1.3192 I. 3077 1.2983 1.2906 1.21142 I. 2789 I. 2743 
Bl!TA/(1000/K) 2.4 2.2 2.0 1.9 1.8 1.7 1.6 1.5 1.5 

.9000 V/(M3/KG) .05413 .05742 .ObObl .06374 .06680 .06982 .07280 .07575 .07868 
H/(KJ/KG) 948.5 1018.8 1090.9 1164.8 1240.4 1317 0 7 1396.7 1477.2 1559.4 
S/(KJ/KG K) 2.3187 2.4437 2.5664 2.6870 2.8056 2.9223 3.0312 3.1503 3.2617 
C/(H/SEC) 216.9024 224.6781 231.8846 238.6375 245.0199 251 .0914 256.9047 262.4903 267.8791 
KAPPA/( 1/HPA) I. 2160 1.1964 1.1813 1.1694 1.1598 I. 1520 1.1455 1.1400 1.1354 
BETA/( 1000/K) 2.5 2.3 2.1 1.9 1.8 1.7 1.6 1.6 1.5 ...,. -1.0000 V/(H3/KG) .06798 .07064 -.04821 .05123 .05417 .05703 .05983 .06258 .06530 
H/ (KJ/KG) 946.5 1017.1 1089.4 1163.4 1239.1 1316.6 1395.6 1476.3 1558.5 
S/(KJ/KG K) 2 0 3058 2.4313 2 0 5543 2.6752 2.7940 2.9109 3.0259 3.1391 3.2506 
C/ (H/SEC) 214.7778 222.9099 230.3983 237.3798 243.9512 250.1833 256.1298 261.8316 267.3214 
KAPPA/( 1/HPA) 1.1074 1.0868 1.0711 1.0589 1.0490 1.0410 1.0344 1.0289 1.0243 
BETA/(1000/K) 2.6 2.3 2.1 2.0 1.9 1.7 1.7 1.6 1.5 

2.0000 V/(M3/KG) .02132 .02328 .02509 .02680 .02843 .03000 .03153 .03302 .03448 
H/(KJ/KG) 924.8 998.6 1073.3 1149 0 2 1226.4 1305.1 13115.2 1466.8 1549.8 
S/(KJ/KG K) 2.2087 2.3398 2.4669 2.5908 2. 7120 2.8308 2.9473 3.0618 3.1743 
C/(H/Sl!C) 191.4371 204.1433 215.0105 224.6045 233.2621 241.2010 248.5704 255.4769 261.9993 
KAPPA/ ( 1/HPA) .6414 .6056 .5819 .5651 .5525 .5429 0 5352 .5290 .5239 
lll!TA/ (1000/K) 3.9 3.2 2.8 2.5 2.2 2.1 1.9 1.8 L7 

3.0000 V/(M3/KG) .01200 .01379 .01532 .01669 .01796 .01915 .02029 .02139 .02245 
H/(KJ/KG) 897.3 976.8 1055.2 1133.7 1212.8 1293.0 1374.4 1457 .o 1540.8 
S/(KJ/KG K) 2.1294 2.2708 2.4042 2.5323 2.6566 2.7776 2.8960 3.0119 3.1256 
C/(H/Sl!C) 163.8940 183.7364 199.1178 211.8870 222.9237 232.7222 241.58'17 249.7314 257.2907 
KAPPA/( 1/MPA) .5369 .4651 .4277 .4045 .3887 .3773 .36116 .3619 .3565 
8l!TA/ ( 1000/K) 6.7 4. 7 3.8 3.1 2.7 2.4 2.2 2.0 1.9 

4.0000 V/(M3/KG) .00700 .00893 .01039 .01163 .01273 .01375 .01470 .01560 .01646 
H/ (KJ/KG) 858.9 950.7 1034.9 I 116.9 1198.5 1280.5 1363.3 1447.0 1531.8 
S/(KJ/KG K) 2.0427 2.2060 2.3493 2.4832 2.6113 2. 7351 2.8555 2.9730 3.0880 
C/(M/Sl!C) 137.6755 164.3935 184.4122 200.3720 213.7437 225.3331 235.6224 244.9227 253.4456 
KAPPA/(1/HPA) .5442 .4096 .3548 .3251 .3064 .2936 .2842 .2772 0 2717 
BETA/ (I 000/K) I 3.5 7.3 5.1 4.0 3.3 2.8 2.5 2.3 2. I 



THEKMODYNAMIC PROPERTIES OF HEXANE 

TEMPERATURES/(K) 

P/(MPA) 775.000 800.000 825.000 850.000 875.000 900.000 925.000 950.000 

. 7000 V/(M3/KG) .10532 .10896 .11259 .11621 .11981 .12341 .12699 .13057 
H/(KJ/KG) 1644.7 1729.8 1816.3 1904.2 1'193.4 2084.0 2175.9 2269.0 
S/(KJ/KG K) 3.3974 3.5054 3.6119 3. 7169 3.8204 3.9225 4.0231 4.1224 
C/(H/St;C) 274.0452 278.9501 283.7332 288.4051 292.9751 297.4510 301.8398 306.1473 
KAPPA/ ( 1/HPA) 1.4490 1.4456 1.4427 1.4402 1.4379 1.4360 1.4342 1.4327 
BETA/ ( 1000/K) 1.4 1.3 1.3 1.2 1.2 1.2 l.l 1.1 

.8000 V/(H3/KG) .09196 .09518 .09838 .10157 .10474 .10790 .11106 .11420 
H/(KJ/KG) 1643.9 1729.0 11115.6 1903.5 1992.8 2083.5 2175.4 2268.5 
S/ (KJ/ItG K) 3.3837 3.4918 3.5983 3. 7033 3.8069 3.9090 4.0097 4.1091 
C/(H/SEC) 273.5677 278.5504 283.4028 288.1369 292.7628 297.2892 301.7238 306.0732 
KAPPA/ 0/HPA) 1.2704 1.2670 1.2641 I. 2615 I. 2593 I. 25 73 I. 2556 1.2540 
BETA/ (1000/lt) 1.4 1.3 1.3 1.3 1.2 1.2 1.1 1.1 

.9000 V/(H3/KG) .011158 .08446 .08733 .09018 .09302 .09584 .09866 .10147 
HI (KJ/KG) 1643.1 1728.3 1814.9 1902.9 1992.2 2082.9 2174.8 2268.0 
S/(KJ/KG K) 3. 3715 3.4796 3.5862 3.6913 3. 7949 3.8971 3.9978 4.0972 
C/(H/SEC) 273.0943 278.1549 283.0767 287.8728 292.5545 297.1311 301.6116 306.0026 
KAPPA/( 1/HPA) 1.1315 1.1281 1.1251 1.1226 1.1203 1.1184 1.1166 1.1151 
BETA/ (1000/lt) 1.4 1.4 1.3 1.3 1.2 1.2 1.1 1.1 -- 1.0000 V/(H3/KG) .07327 .07589 .07848 .08107 .08364 .08620 .08875 .09129 v. 
H/(KJ/KG) 1642.3 1727.5 1814.2 1902.2 1991.6 2082.3 2174.3 2267.5 
S/(KJ/KG K) 3.3605 3.4687 3.5754 3.6805 3. 7841 3.8863 3.9871 4.0865 
C/(H/SEC) 272.6251 277.7638 282.7549 287.6130 292.3503 296.9774 301.5031 305.9355 
KAPPA/( 1/HPA) 1.0203 1.0169 1.0140 1.0114 1.0091 1.0072 1.0054 1.0039 
BETA/ ( 1000/K) 1.4 1.4 1.3 1.3 1.2 1.2 1.1 1.1 

2.0000 V/(H3/KG) .035'11 .03732 .03871 .04009 .04146 .042111 .04415 .04548 
H/(KJ/KG) 1634.2 1720.0 1807.2 1895.7 1985.5 2076.6 2168.9 2262.4 
S/(KJ/KG K) 3.2851 3.3940 3.5011 3.6070 3.7112 3.8118 3.9150 4.0147 
C/(M/SEC) 2611.1977 274.1187 279.7992 285.2691 290.5527 295.6702 300.6384 305.4716 
KAPPA/( 1/MPA) .5197 .5161 .5131 .5105 .5083 .5063 .5046 .5031 
BETA/ (1000/K) 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 

3.0000 V/(H3/KG) .02348 .02449 .02549 .02646 .02742 .02837 .02931 .03024 
H/(KJ/KG) 1626.0 1712.4 1800.2 1889.2 1979.4 2070.9 2161.6 2257.4 
S/(KJ/KG K) 3.2373 3.3471 3.4550 3.56IJ 3.6660 3.7691 3.8706 3.9707 
C/(H/SEC) 264.3723 271.0547 277.3984 283.4509 289.2502 294.8271 100.2072 305.4116 
KAPPA/( 1/MPA) .3521 .3484 .3454 .3428 .3406 .3387 .))70 .3356 
BETA/ ( 1000/K) 1.7 1.6 1.5 1.5 1.4 1.3 1.3 1.2 

4.0000 V/(H3/KG) .01730 .01811 .01890 .01967 .02043 .02118 .02191 .02264 
H/(KJ/KG) 1617.8 1704.9 1793.3 1882.8 1973.5 2065.4 2158.4 2252.6 
S/(KJ/KG K) 3.2008 3. 3114 3.4201 3.5270 3.6322 3. 7357 3.8377 3.9381 
C/(M/SEC) 261.3418 268.7220 275.6702 282.2514 288.5169 294.5078 300.2579 305.7947 
KAPPA/( 1/HPA) .2672 .2616 .2607 .2582 .2561 .2543 .2527 .2513 
BETA/ (I 000/K) 1.9 1.8 I. 7 1.6 1.5 1.4 1.3 1.3 

-



THERHODYNAHlC PROPERTIES OF HEXANE 

TEHPERATUKES/(K) 

P/(HPA) 345.000 350.000 375.000 400.000 425.000 450.000 475.000 500.000 525.000 

5.0000 V/(Hl/IG) .00166 .00167 .00174 .00182 .00192 .00203 .00219 .00242 .00291 
H/(IJ/KG) 155.2 167.9 233.5 301.9 312.8 446.3 523.6 609.0 697.8 
5/(KJ/I.G 1.) .4856 .5222 .7031 .8797 1.0516 1.2195 1.3868 1.5618 1.1349 
C/(M/SIC) 889.5979 870.6038 778.5045 689.6200 601.5270 511.4320 415.1224 310.3541 198.6005 
KAPPA/ (1/NPA) .0021 .0028 .0036 .0048 .0066 .0098 .0162 .0335 .1183 
81TA/(IOOO/K) 1.6 1.6 1.7 1.9 2.2 2.6 3.3 5.0 II. I 

6.0000 V/(Hl/I.G) .0011>5 .00167 .00174 .00182 .00191 .00202 .00216 .00235 .00268 
HI (KJ/IlG) 156.0 168.7 234.1 302.4 313.0 446.0 522.6 606.0 688.1 
5/(KJ/KG Jl) .4830 .5196 .7001 .8763 1.0476 I. 2145 I. 3800 1.5510 I. 7112 
C/(M/5t:C) 900.4733 881.7963 791.4692 704.7969 619.5879 5)).5431 443.9777 349.0777 254.6537 
KAPPA/ ll /HPA) .0026 .0027 .0035 .0046 .001>2 .0089 .0138 .0249 .0581> 
UTA/ ( 1000/ll) 1.6 1.6 1.7 1.9 2.1 2.4 3.0 4.1 6.7 

1,() 

7.0000 V/(H3/JlG) .00165 .00166 .00173 .00181 .00190 .00200 .00213 .00230 .00256 --:' 
HI (llJ/IlG) 156.7 169.4 234.8 302.9 313.3 445.9 521.8 603.9 682.8 
5/(KJ/JlG Jl) .4805 .5170 .6972 .8130 1.0437 1.2098 1.3138 1.5422 1.6960 
C/(M/5t:C) 911.0815 892.7033 804.0296 719.3754 636.7514 554.1470 469.4599 381.9120 298.0130 
KAPPA/ (I /HPA) .0025 .0026 .0033 .0043 .0058 .0081 .0121 .0200 .0386 
UTA/( 1000/1.) 1.5 1.6 1.7 1.8 2.0 2.3 2.7 3.5 5. I 

8.0000 V/(M3/KG) .00165 .00166 .00113 .00180 .00188 .00198 .00210 .00226 .00247 
HI (KJ/KG) 157.5 170.2 235.4 303.4 313.6 445.9 521.3 602.3 679.2 
5/(KJ/KG K) .4779 .5144 .6944 .8698 1.0400 1.20H 1.3682 1.5346 1.6845 
C/ (M/5t:C) 921 .4385 903.3428 816.2181 733.4208 653.1061 513.4958 492.8102 410.7933 334.2446 
lAPPA/(1/NPA) .0025 .0026 .0032 .0041 .0055 .0075 .0108 .0167 .0288 
lETA/ ( 1000/K) 1.5 1.5 1.6 1.8 1.9 2.2 2.6 3.2 4.2 

9.0000 V/(M3/KG) .00164 .00165 .00112 .00179 .00187 .00197 .00208 .00222 .00241 
HI (KJ/IG) 158.3 171.0 236.1 303.9 313.9 446.0 520.9 601.2 1>76.7 
5/(KJ/KG Jl) .4755 .5119 .6916 .8667 1.031>4 1.2011 I. 3631 1.5278 1.6750 
C/ (M/5t:C) 931. 55'17 913.7303 828.0615 746.9811 668.7562 591.7614 514.4452 436.7923 365.6651 
lAPPA/( 1/MPA) .0024 .0025 .0031 .0040 .0052 .001>9 .0097 .0144 .0230 
lETA/ (1000/Jl) 1.5 1.5 1.6 1.7 1.9 2.1 2.4 2.9 3.6 

10.0000 V/(M3/KG) .00164 .00165 .00171 .00179 .00187 .00196 .00206 .00219 .00236 
H/(KJ/KG) 159.1 I 71.7 236.8 304.5 374.3 446.1 520.7 600.4 674.8 
5/(KJ/KG K) .4130 .5094 .6889 .8b36 1.0330 1.1971 I. 3582 I. 5217 1.6669 
C/(H/St:C) 941.4539 923.8803 839.5 794 760.0924 683.7692 609.1038 534.6708 460.5721 393.6870 
lAPPA/(1/MPA) .0023 .0024 .0030 .0038 .0049 .001>5 .0089 .0127 .0191 
lETA/ ( 1000/K) 1.5 1.5 1.6 1.7 1.8 2 .. 0 2.3 2.7 3.2 



TKERHODYNAHlC PROPERTIES OF H~XANE 

TEHPERATURES/(K) 

P/(HPA) 550.000 575.000 600.000 625.000 650.000 675.000 700.000 725.000 750.000 

5.0000 V/(Hl/KC) .00415 .00609 .00749 .008&4 .00964 .01054 .01137 .01216 .01290 
H/(KJ/KC) 815.1 920.9 1012.7 1099.1 1183.7 1267.8 1152.1 1437.1 1522.9 
S/ (KJ/KC It) 1.9511 2.1411 2.2976 2.4188 2.5715 2.6984 2.8211 2.9401 3.0567 
C/(H/SI!C) 142.6046 155.2914 174.7816 192.1116 206.9494 219.82116 211.2077 241.4111 250.7394 
KAPPA/0/KPA) .1632 .3480 .3019 .2725 .2537 .2409 .2317 

.2248 .2195 
BETA/(1000/It) I 7. I 10.3 6.7 4.9 ).9 3.3 2.8 2.5 2.1 

6.0000 V/(Hl/ItC) .OOJ38 .00451 .00570 .00673 .00764 .00845 .00920 .00990 .01056 
H/(KJ/KC) 788.5 893.8 990.11 1081.4 11611.8 1255.1 I 341.0 1427.2 1514.0 
S/ (KJ/ItC It) I. 8978 2.0851 2.2502 2.1982 2.5154 2.6656 2.7906 2.9116 3.0294 
C/ (H/SEC) 178.5442 164.5460 174.8501 189.5402 203.9235 217.0489 228.8939 239.6274 249.4311 
KAPPA/ ( 1/HPA) .1658 .2411 .2414 .2262 .2125 .2020 .1940 .1879 .1812 
BETA/(1000/K) I I. 7 10.7 7.7 5.7 4.5 1.7 3.1 2.7 2.4 ---...1 7.0000 V/(Hl/KC) .00100 .00171 .00462 .00549 .00629 .00702 .00770 .008]} .00892 
H/(KJ/KC) 774.9 874.1 971.9 1064.9 1154.7 1242.8 I J30.2 1417 0 7 1505.5 
S/(ltJ/KC K) 1.8674 2.0440 2.2102 2.1621 2.5030 2.6160 2.7612 2.8859 3.0050 
C/ (H/ SEC) 222.2646 186.8753 184.8599 191.71111 205.5245 217.5914 229.0819 219 0 71169 249.7135 
KAPPA/( 1/HPA) .0867 .1520 .1789 .1811 .17111 .1698 .1642 .1596 .1557 
BETA/( 1000/K) 7.8 9.2 7.7 6.1 4.9 4.0 3.4 2.9 2.6 

8.0000 V/(H3/KC) .00280 .00}]0 .00197 .00468 .00536 .00601 .00661 .00718 .00772 
H/(KJ/KC) 7117. I 861.2 957.1 1050.7 1141.9 1211.4 1120.1 1408.6 1497.1 
S/(KJ/KC K) 1.8480 2.0153 2.1784 2 0 ll14 2.4744 2.6095 2 0 7385 2.8628 2.9830 
C/(H/ SEC) 262.4215 216.11105 201.7649 203.6789 211.5878 221.5287 231.8886 242.0147 251.6688 
KAPPA/(1/HPA) .0549 .0971 .1288 .1414 .1418 .1422 .1194 .I 365 .Ill8 
BETA/(1000/K) 5.11 7.3 7. I 6.0 5.0 4.2 3.5 l. I 2.7 

9.0000 V/(Hl/KC) .00267 .00305 .00156 .00411 .00471 .00528 .00582 .00633 .00682 
H/(KJ/KG) 762.0 1152.5 945.9 1039.0 I 130.7 1221 .1 1110.7 1400.1 1489.6 
S/(KJ/KC K) 1.11137 1.9945 2.1535 2 0 305 7 2.4495 2.5860 2. 71111 2.8418 2.9631 
C/ (H/ SEC) 297.8282 247.4730 223.1115 217.71108 221.2621 228.4645 2J7.Il59 246.2100 255.2592 
KAPPA/0/HPA) .0191 .0661 .0933 .1094 .1164 .1185 .1181 .1171 .1157 
BETA/( 1000/K) 4. 7 5.9 6.2 5.7 4.'1 4.2 ].6 3.2 2.8 

10.0000 V/(Hl/KC) .00258 .00288 .00328 .00375 .00424 .00474 .00522 .00568 .00612 
H/(KJ/KC) 758.4 846.1 937.5 1029.6 I 121.2 1212.1 1102.3 IJ92 .] 1482.4 
S/(KJ/KC K) 1.8224 1.9787 2.1])8 2 0 2843 2.4281 2.5652 2.6964 2.8228 2.9450 
C/(H/SEC) 129.3005 277.9568 246.9957 234.8264 233.6579 217.8178 244.4697 252.2179 260.1500 
KAPPA/ ( 1/HPA) .0304 .0481 .0691 .0851 .0943 .0987 .1005 .1008 .1004 
BETA/( 1000/K) 4.0 4.9 5.4 5.2 4. 7 4.1 ].6 1.2 2.8 

·-



THKRMOUYNAHIC PROPERTIES OF HEXANE 

TEHPERATUKES/(K) 

P/(MPA) 77~.000 800.000 82~.000 8~0.000 87~.000 900.000 92~.000 9~0.000 

~.0000 1 V/(M3/KG) .Ollfll .01430 .01497 .01~62 .01626 .01688 .01749 .01810 
H/(KJ/KG) 1609.7 1697.~ 1786.4 1876.~ 1967.6 20~9.9 

2153.3 2247.8 
S/(KJ/KG K) 3.170~ 3.2821 3.391~ 3.4990 3.6047 3.7087 3.8111 3.9119 
C/(M/SEC) 2~9.3096 267.2134 274.7310 281.7602 288.4223 294.76&7 300.8334 306.6~53 

KAPPA/ ( 1/MPA) .21~2 .2118 .2090 .2067 .2047 .2030 .2016 .2004 
BETA/(1000/K) 2. I 1.9 1.8 1.6 1.5 1.5 1.4 1.3 

6.0000 V/(MJ/KG) .01119 .OJ 179 .01237 .01294 .01349 .01403 .014~6 .01~08 

H/(KJ/KG) 1601.7 1690.2 I 779.8 1870.3 1962.0 2054.7 2148.4 2243.2 
S/(KJ/KG K) 3.1443 3. 2567 3.3669 3.4751 3.~813 3.68~8 3.7886 3.8897 
C/(M/SEC) 2~8.4616 26&.8446 274.&814 282.0527 289.0218 295.647~ 30I.96n 308.0197 
KAPPA/ ( 1/MPA) .1794 .1763 .1138 .1117 .1699 .1&84 .1671 .1660 
8ETA/(IOOO/K) 2.2 2.0 1.9 1.7 1.6 1.5 1.4 1.4 

00 
7.0000 V/(H3/KG) .00948 .01002 .010~4 .OliOS .011~4 .012112 .01248 .01294 

H/(KJ/KG) I ~93. 9 1&83.2 1773.3 lllb4.4 1'1~6.4 2049.5 2143.7 2238.8 
S/(KJ/KG K) 3.1210 3.2343 3.34~3 3 .4~40 3.~608 3.66~7 3.7&88 3.8703 
C/ (M/ SEC) 258.9340 2&7.5)]6 27~.5'116 283.1813 290.3599 297.171JO 303.6816 309.9038 
KAPPA/ ( 1/HPA) .1~26 .I ~00 .1479 .14bl .1445 .1432 .1421 .141 I 
a.,;TA/(1000/K) 2.3 2. I 1.9 1.8 1.7 1.6 1.~ 1.4 

8.0000 V/(Ml/KG) .00823 .00872 .00919 .00964 .01009 .010~2 .01094 .01135 
H/(KJ/KG) 1~86.~ 167&.4 1767 .I 18~8.6 1951.2 2044.6 2139.1 2234.5 
S/(KJ/KG K) 3.1000 3.2142 3.3258 3 .43~2 3.~424 3.6478 3.7~13 3.8531 
C/(M/SEC) 2&0.7891 2&9.38&1 277.4975 285.1693 292.4468 299.3122 305.9829 312.3121 
KAPPA/ ( 1/MPA) .1315 .1295 .I 278 .1263 .12~0 .1240 .1230 .1222 
BETA/(1000/K) 2.4 2.2 2.0 1.9 1.7 1.6 1.5 1.4 

9.0000 V/(MJ/KG) .00728 .00773 .00815 .00857 .00897 .00937 .00975 .01012 
H/(KJ/KG) IH9.~ 1669.9 17bl.l 1851.2 1946.1 2039.9 2134.7 2230.4 
S/(KJ/KG K) }.0810 3. 19~9 3.3082 3.4181 3.5258 3.6315 1.13~4 }.Ill/~ 

C/ (M/ SEC) 264.0013 212.3903 280. 387& 288.0092 295.277~ 102.2200 308.8645 115.2378 
KAPPA/ ( 1/HPA) .1142 .1128 .1116 .1105 .1095 .1087 .1079 .1071 
BETA/( 1000/K) 2.5 2.3 2 .I 1.9 1.8 1.7 1.6 1.~ 

10.0000 V/(H3/KG) .006~4 .00695 .00134 .0077 3 .00809 .0084& .00881 .0091~ 

HI ( KJ/KG) I 572.9 16&3.9 In~.~ 1848.0 1941.3 2035.5 21J0.5 2226.5 
S/ (KJ/KG K) 3.0616 3.1792 3.2920 3.4024 3.~106 3.6167 3. 7209 1.82]) 
C/(H/SEC) 268.49'19 276.4844 284.2176 291.6662 298.8240 30~.6993 312.3068 318.&640 
KAPPA/ ( 1/HPA) .0998 .0990 .0982 .097~ .0968 .09&2 .09~6 .0951 
BETA/ (I 000/K) 2.~ 2.3 2.1 1.9 1.8 1.7 1.6 1.5 
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PROPERTiES OF SATURATED HEPTANE 

TEHPERATUR.I! PRESSURE VOLUHE/(H3/KG) ENTHALPY/(KJ/KG) ENTROPY/(KJ/KG K) 
K HPA VF VG HF HFG IIG SF SFG SG 

37~.00000 .11136 .00167 .2639~ 182.3013~ 318.69269 500.99403 .47123 .841J85 I. 32108 
380.00000 .12850 .• 001611 .23032 195.65032 314.63396 510.28428 .50652 .82798 I. 33450 
385.00000 .14762 .00170 .20173 209.13571 310.48256 519.61827 .54169 .80645 I. 34814 
390.00000 .16887 .00171 .17734 222.75417 306.23829 528.99246 .57674 .78523 1.36197 
395.00000 .19238 .00173 .15642 236.50227 301.90094 538.40320 .61166 • 76431 1.37597 
400.00000 .21833 .00175 .13842 250.37687 297.46981 547.84668 .64645 • 74367 1.39013 
405.00000 .24685 .00176 .12285 264.37442 292.94457 557.31898 .68111 • 72332 1.40443 
410.00000 .27812 .00178 .10934 278.49034 288.32584 566.81618 • 71561 • 70323 1.41884 
415.00000 .312211 .00180 .09758 292.72432 283.60917 576.33349 .74997 .68340 1.43337 
420.00000 .34952 .00181 .08729 307.07254 278.79388 585.86642 .78418 .66379 1.44797 
425.00000 .39000 .00183 .07827 321.53291 273.87700 595.40991 .81823 .64442 1.46264 
430.00000 .43389 .00185 .07032 336.10393 268.85452 604.95845 .115212 .62524 1.47737 
435.00000 .48137 .00187 .06331 350.78481 263.72119 614.50599 .88586 .60626 1.49212 
440.00000 .53263 .00189 .05709 365.57561 258.47025 624.04586 .91945 .58743 1.50688 
445.00000 .58785 .00191 .05157 380.47745 253.09309 633.57054 .95289 .56875 I. 52164 
450.00000 .64724 .00194 .04664 395.49267 247.57892 643.07159 .98619 .55018 1.53636 
455.00000 . 71099 .00196 .04224 410.62511 241.91425 652.53936 1.01935 .53168 1.55103 
460.00000 .77931 .00199 .03829 425.88039 236.08235 661.96275 1.05240 .51322 1.56563 
465.00000 .85243 .00201 .03474 441.26626 230.06259 6 71.32885 I .08535 .49476 1.58011 - 470.00000 .930H .00204 .03153 456.79303 223.82946 680.62249 1.11823 .47623 I. 59446 

IV 475.00000 1.01399 .00207 .02863 472.47439 217.35118 689.82557 1.15105 .45758 1.60863 
480.00000 1.10295 .00210 .02600 488.32678 210.58982 698.91660 1.18386 .43873 1.62259 
485.00000 1.19771 .00214 .02360 504.37374 203.49483 707.8685 7 1.21670 .41958 1.63628 
490.00000 I. 2985 7 .00218 .02141 520.64271 196.00595 716.64866 I. 24963 .40001 I. 64964 
495.00000 I .40585 .00222 .01939 537.17020 188.04465 125.21485 I. 282 71 .37989 1.66260 
500.00000 1.519119 .00226 .01754 554.00325 179.50920 733.51245 I. 31603 .35902 1.67505 
505.00000 1.64104 .00231 .01582 571.20408 170.26405 741.461113 1.34971 .33716 1.68687 
510.00000 1.76970 .00237 .01422 51111.85633 160.12348 748.97980 1.38390 .31397 1.69786 
515.00000 1.90631 .00244 .01211 607.07660 148.8215S 755.89815 1.41881 .28897 1.70778 
520.00000 2.05131 .00252 .01127 62&.03916 135.94905 761.98821 1.45475 .26144 1.71619 
525.00000 2. 20523 .00262 .00988 646.02273 120.82103 76&.8437& 1.49224 .2)014 1. 72238 
530.00000 2.36860 .0027& .00848 667.54727 102.0920& 769.63933 I.S3221 .19263 1.72484 
535.00000 2.54204 .00298 .00696 691.89250 76.21401 768.10651 I. 57699 .14246 1.71945 
540.00000 2.72620 .00373 .00438 725. 18820 15.89108 741.07928 1.63782 .02943 1.66724 
540.26000 2.92181 .00425 .00425 739.63118 o. 739.&3118 1.66302 o. 1.66302 

-



THERMODYNAMIC PROPERTIES OF HEPTANE 

TLKPERATUKES/(K) 

P/\IIPA) 17~.000 400.000 42~.000 4$0.000 475.000 500.000 525.000 550.000 575.000 600.000 625.000 650.000 

.1000 V/(113/KG_) .29578 .31892 .34159 .36390 .38593 .40774 .42939 .45090 .47230 .49362 .51486 • 53604 
H/(KJ/KG) $01.6 5H.7 608.3 665.4 7H.O 786.9 851.1 917.4 985.9 10$6.$ 1129.0 1203.4 
S/(KJ/KG K) I. 3312 1.4656 1.5980 I. 7286 1.8573 1.9843 2.1091> 2.2331 2.3549 2.4750 2. 5933 2. 7101 
C/ (II/SEC) 171.9998 179.1997 185.8899 192.1792 198.1441 203.8405 209.3100 214.5843 219.6884 224.6419 229.4608 234.1580 
KAPPA/ ( 1/IIPA) 10.$462 10.4238 10.33$2 10.2692 10.2191 10.1802 10.1496 10. 1252 10.10$4 10.0892 ·10.0758 10.0647 
BETA/ 0000/K) 3.2 2.9 2.6 2.4 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.6 

.1013 V/(113/KG) .29170 .31458 . 33697 .35901 .38077 .40232 .42369 .44493 .46606 .48710 .$0808 .52899 
H/(KJ/KG) $01.6 553.6 608.3 665.4 724.9 786.8 851.0 917.4 98$.9 1056.$ 1129.0 1203.4 
S/(KJ/KG K) 1.3300 1.4644 1.59118 I. 7274 1.8562 1.9832 2.1084 2.2319 2.3537 2.4738 2.5922 2.7089 
C/ (II/SEC) 171.1841 179.1066 185.8137 192.11$9 198.0910 203.7956 209.2717 214.5515 219.6601 224.6175 229.4396 234.1396 
KAPPA/0/IIPA) 10.4165 10.2937 10.2048 10.1387 10.0884 10.0495 10.0189 9.9944 9.9746 9.95115 9.9451 9.9339 
BETA/ ( 1000/K) 3.2 2.9 2.6 2.4 2.3 2.1 2.0 1.9 1.8 1.7 1.6 1.6 

.2000 V/(113/KG) .00167 .15245 .16491 .17694 .18867 .2oon .21145 .22261 .23365 .24460 .25547 .26628 
H/ (KJ/KG) 182.4 548.8 604.1 661.8 721.9 784.2 848.7 915.3 984.0 1054.8 1127.5 1202.0 
S/(KJ/KG K) .4710 1.3991 1.5334 1.6653 I. 7950 1.9228 2.0487 2.1727 2.2949 2.4153 2.5340 2.6509 
C/(11/SEC) 788.3030 171.7998 179.9074 187.2607 194.0469 200.3916 206.3822 212.0819 217.5380 222.7862 227.8543 232.7645 
KAPPA/ ( 1/IIPA) .0034 5.47811 5.3676 5.2892 5.2318 5.1885 5.1551 $.1288 5.1078 5.0909 5.0769 5.0654 
BETA/ 0000/K) 1.7 3.3 3.0 2.7 2.5 2.3 2.1 2.0 1.9 1.8 1.7 1.6 

N 
.3000 V/(113/KG) .00167 .00174 .10576 .11447 .12281 .13088 .13876 .14648 .15407 .16158 .16900 .17636 

N 

H/(KJ/KG) 182.4 H0.4 599.7 658.1 718.6 781.4 846.2 913.1 982.1 1053.1 1125.9 1200.6 
S/(KJ/KG K) .4707 .6462 1.4920 1.6255 I. 7564 1.8850 2.0116 2.131>1 2.2587 2.3795 2.4984 2.6156 
C/ (II/SEC) 789.5837 696.2774 173.3952 182.0195 189.7467 1911.8121 203.3693 209.5241 215.3517 220.9077 226.2342 231.363$ 
KAPPA/ ( 1/HPA) .0033 .0045 3.7414 3.6462 3.5796 3.5309 3.4943 3.4660 3.4438 3.4259 3.4114 3.1995 
BETA/ 0000/lt) 1.7 1.9 3.4 3.0 2.7 2.4 2.2 2 .I 2.0 1.8 1.7 1.7 

.4000 V/(113/KG) .001117 .00174 .00183 .08309 .08979 .09619 .10237 .10839 .11427 .12005 .12576 .13139 
HI (KJ/KG) 182.5 250.~ 321.5 654.1 715.3 778.5 843.7 910.9 980.1 1051.3 1124.3 1199.1 
S/(KJ/KG K) .4704 .6459 .8182 1.5950 I. 7273 1.8569 1.9842 2.1093 2.2323 2.3534 2.4726 2. 5900 
C/(M/SEC) 790.8602 697.8041 603.7980 176.3938 185.2146 193.0881 200.2647 206.9074 213.1279 219.0059 224.6003 229.9552 
KAPPA/ ( 1/IIPA) .0033 .0044 .0062 2.8414 2.7629 2.7078 2.6674 2.63119 2.6132 2.5944 2. 5793 2.5669 
BETA/ ( 1000/K) . 1.7 1.9 2.1 3. 3 2.9 2.6 2.4 2.2 2.0 1.9 1.8 1.7 

.5000 V/(113/KG) .00167 .00174 .00183 .06413 .06991 .07533 .08051 .08551 .09038 .09513 .099110 .10441 
H/(KJ/KG) 182.5 250.5 321.6 649.9 711.8 775.5 841.1 908.7 978.2 1049.5 1122.7 1197.7 
S/(KJ/KG K) .4701 .6455 .8178 1.5694 1.7032 1.8339 1.9620 2.0877 2.2112 2.1327 2.4522 2.5698 
C/(11/SEC) 792.1324 699.3244 605.6706 170.3001 180.41$1 189.2034 197.0606 204.2283 210.86$0 217.0801 222.9$23 228.5396 
KAPPA/(1/IIPA) .0033 .0044 .0062 2.37116 2.2823 2.2192 2.1744 2.1413 2.1160 2.0962 2.0110$ 2.0677 
BETA/(1000/K) 1.7 1.8 2.1 3.7 3.2 2.8 2.$ 2.3 2.1 2.0 1.9 1.8 

.6000 V/(H3/KG) .00167 .00174 .00183 .0$116 .0$657 .06138 .06591 .07024 .07443 .071151 .08250 .08642 
H/ (KJ/KG) 182.6 250.5 321.6 645.4 708.1 772.4 838.4 906.4 976.1 104 7. 7 1121.1 .1196.2 
S/(KJ/KG K) .4699 .6452 .8174 1.5466 1.61122 1.8141 1.9430 2.0694 2.1934 2.3153 2.4351 2.5HO 
C/(11/SEC) 790.1098 700.8384 607.$331 163.6210 175.3023 18$.1385 193.74114 201.4829 208.5613 215.1297 221.2901 227.1167 
KAPPA/( 1/HPA) .0033 .0044 .0061 2.0881 1.9720 1.89119 1.8488 1.8128 I. 71157 1.7649 I. 7484 I. 7351 
BETA/ ( 1000/K) 1.7 1.8 2.1 4.3 }.$ 3.0 2.7 2.4 2.2 2.1 1.9 1.8 



THt:RMUlJYNAMlG ~KOPt:KTlt:S OF Ht:~TAHE 

TEMPEKATUKES/(K) 

P/ (MPA) 675o000 700o000 725o000 750o000 775o000 80Uo000 825o0llU 8~Uo000 875o000 900o000 925o000 950o000 

.1000 vI (M3/KG) o55718 o57827 o59932 o62035 o641J5 ob6233 o68329 o70423 o72516 o74608 o76698 o78788 
H/(KJ/KG) 1279o6 1357o6 l437o2 15l8o5 160lo4 lb85o7 1711 o6 1858o8 1947o4 2037o3 2128o5 222lo0 
S/(KJ/KG K) 2o8251 2o9385 3o0503 3ol605 3o2692 3o3163 3o4820 1o5861 3o6889 3o7902 3o8902 3o9888 
C/(M/SEC) 238o7446 24 3 0 2295 247o6207 251.9249 251>ol480 260o2950 264o3707 268 0 3190 272o3216 27bo2080 280o0350 283 o8076 
KAPPA/ ( I /HPA) IOo0553 10o0413 10o0405 IOo0347 10o0296 10o0252 IOo0213 IOoOI79 10.0150 IOoOI23 IOoOIOO IOo0079 
BETA/ ( 1000/K) 1.5 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 I. I 1.1 

ol013 V/(M3/KG) o54985 o57067 o59145 o61221 o63294 o65365 o67433 o69501 o71566 o13631 o75694 o77757 
H/(KJ/KG) 1279o6 1357o6 1437o2 1518o5 160lo4 1685o7 1771.6 1858o8 1947o4 2037o3 2128o5 222lo0 
S/(KJ/KG K) 2o8240 2 0 9314 3o0492 3.1594 3o2681 3o3752 3o4809 3o5850 3o6878 3o7891 3o8891 3o9876 
C/(H/SEC) 238.7285 243 0 2156 247o6087 251.9145 256ol389 260o 2813 264o3641 2680 3134 272o3l90 276.2041 280o0320 283o8052 
KAPPA/ (I /HPA) 9o9245 9o9166 9o9097 9o9039 9o8988 9o8944 9o8906 9o8872 9o8842 9o8815 9.8792 9o8771 
BETA/(1000/K) 1.5 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.2 I. I I. I 1.1 

o2000 V/(H3/KG) o27705 o28776 o29845 o30910 o31913 o33033 o34092 o35149 ol6204 .31258 o38311 • 39363 
H/(KJ/KG) 1278o3 1356o4 1436o2 1517o5 1600o4 1684o9 1770o8 1858o0 1946o7 2036o7 2127o9 2220o4 
S/(KJ/KG K) 2o7661 2oll797 2o9916 3ol019 3o2l07 3o 3179 3o4236 3o5279 3o6307 3o1320 3o8320 3o 9307 
C/(H/SEC) 231o5344 242ol786 246o7090 25lol357 255 o4612 259o7l08 263o8729 267o9589 27lo9137 27509216 279o8066 283o6320 
KAPPA/( 1/MPA) 5o0557 5o047b 5o0407 5o0347 5o0296 5o0251 5o0213 5oOI78 5o0149 5oOI22 5o0098 5o0077 
BETA/ ( 1000/K) 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 -N o3000 V/(H3/KG) ol8367 ol9093 ol9816 o20535 o21252 o2l967 o22680 o23391 o24100 o241l09 o25516 o26222 

~...> HI (KJ/KG) 1277o0 1355o2 1435ol 1516o5 159'lo5 lb84o0 1769o9 lllHo3 1946o0 2036o0 2127o3 2219o8 
S/(KJ/KG K) 2o13IO 2o8447 2o9568 3o0672 3o 1761 3o2834 3o3892 3o4935 3o59b3 3o6977 3o7978 3o8964 
C/(H/SEC) 236o3212 241.1276 245 o7994 250o3500 254o7910 259ol318 263o3806 2b7o5445 271 ob295 275o6410 279o5838 283o4b20 
KAPPA/ (I /HPA) 3o3896 3o31ll2 3o 3141 3o3681 3o3629 1o3584 3o3545 3 0 3511 3o3481 3o3454 3o3431 3o J410 
BETA/ (I 000/ K) 1.6 1.5 1.5 1.4 1.3 1.3 1.3 1.2 1.2 1.1 1.1 I. I 

o4000 V/(H3/KG) ol3697 ol4251 ol4801 ol5348 ol5892 ol6434 olb974 ol7512 ol8049 ol8584 ol9118 ol9652 
H/(KJ/KG) 1275o7 1354o0 1434o0 1515o5 1598o6 1683ol 1769ol lll56o5 1945o3 2035o3 2126o7 2219o2 
S/(KJ/KG K) 2o7057 2o8195 2 0 9311 3o0423 3ol5l2 3o2586 3o3645 3o4bll8 3o5717 3o6132 3o7733 3o8720 
C/(H/SEC) 235ol051 240o0768 244 o8920 249o5680 254oll93 258o5579 262 o8939 267.1359 271.2912 275o3663 279o3667 283o2975 
KAPPA/(1/HPA) 2o5567 2 0 5482 2o 5410 2o5348 2o5296 2o5250 2o5211 2o5176 2o5l46 2o5120 2o5096 2o5075 
BETA/(1000/K) 1.6 1.5 1.5 \ 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 

o5000 V/(H3/KG) ol0896 oll346 oll792 ol2236 ol2676 ollll4 ol3551 ol3985 ol4418 ol4850 ol5280 ol5110 
H/(KJ/KG) 1274o4 1352o8 1432o9 1514o5 1597o6 1682o3 1768o 3 1855o8 1944o6 2034o7 2126o0 2218o6 
S/ (KJ/KG K) 2o6856 2o7997 2o9120 3o0221 3o 1317 3o2392 3o3451 3o4496 3o5525 3o6541 3o7542 3o8529 
C/(H/SEC) 233o8862 239o0263 243o9870 248o7898 253o4524 257o9894 262o4129 266o1331 270o9587 275o0913 279.1553 283 ol385 
KAPPA/ ( 1/HPA) 2 o0572 2o0484 2 o0411 2o0349 2o0296 2o0250 2o0210 2 oOI75 2oOI45 2oOI18 2o0095 2o0074 
BETA/(1000/K) 1.1 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.2 1.1 1.1 

o6000 V/(H3/KG) o09028 o09409 o09787 ol0161 ol0532 ol0901 oll268 0 11634 oll998 ol2360 ol2721 ol301l2 
H/(KJ/KG) 121lol 135lo6 143lo8 15llo5 1596o7 168lo4 1767o5 1855o0 1943o9 2034o0 2125o4 2218o0 
S/(KJ/KG K) 2o6690 2o7832 2o8957 Jo0065 3oll56 3o2232 3o3292 3o4337 3o5367 3o631l3 3o131l4 3o8372 
C/(H/SEC) 232o6647 231o9763 243o0846 248.0156 252o7905 257o4264 26lo9377 266oJ362 270o6322 274o8342 278o9496 282o9851 
KAPPA/ 0/HPA) I. 1243 lo71 54 lo7079 1.7016 lo6962 lo6916 lo6876 lo6841 1.6811 I. 6784 lo671>0 lo6139 
BETA/(1000/K) 1.7 1.6 1.5 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.1 1.1 

-



THikMODYNAMIC PROPERTIES Of HEPTANE 

TEHPEIATURES/(K) 

P/(HPA) 175.000 400.000 425.000 450.000 475.000 500.000 525.000 550.000 575.000 600.000 625.000 650.000 

.7000 V/(Hl/IG) .00167 .00174 .00113 .00194 .04697 .051l6 .05545 .05932 .06303 .0666] .0701l .01356 
H/(ltJ/IG) 1112.7 250.6 lZI.6 395.5 704.1 769.1 1115.7 904.0 97~.0 1045.9 1119.5 1194.1 
8/(IJ/IG I) .r.696 .64r.9 .1170 .9159 1.66]1 1.7964 1.9261 2.0S14 2.1779 2.1002 2.4201 2.5]15 
C/(M/S!C) 792.5716 700.5761 609.385] 512.2335 169.8165 110.8697 190.1180 198.6668 206.2150 21l.1Sl9 219.6136 225.6867 
lAPPA/ ( 1/HPA) .0033 .0044 .0061 .0092 1.7611 1.6756 1.6191 1.5798 1.5501 1.5281 1.5116 1.497; 
IITA/(1000/1) 1.7 1.1 2.1 2.5 3.9 3.3 2.9 2.6 2.3 2.1 2.0 1.1 

.8000 V/(H3/ItG) .00167 .00174 .00113 .00193 .01961 .04311 .04758 .05111 .05441 .05771 .06086 .06392 
B/(IJ/ItG) 112.7 250.6 121.6 395.5 700.0 765.8 8)2.9 901.6 971.9 1044.0 1117.8 1191.3 
S/(IJ/ItG I) .4693 .6446 .1166 .9154 1.6452 1.7102 1.91 II 2.0390 2.1641 2.2868 2.4072 2.5256 
C/(H/SIC) 795.0790 703.l2Jl 609.9577 514.6053 163.8769 176.1681 186.7578 195.7754 201.1242 211.1522 217.9221 224.2497 
lAPPA/ (1/HPA) .00)) .0044 .0061 .0091 1.6115 I. 5142 1.4502 1.4068 1.3756 1.3523 1.3143 1.)201 
liT A/ (I 000/1) 1.7 1.a· 2.1 2.5 4.4 3.6 3.1 2.7 2.4 2.2 2.0 1.9 

.9000 V/(H3/IG) .00167 .00174 .OOIIl .00193 .03]9) .0)719 .04143 .04411 .04781 .05077 .05]64 .05642 
H/(ltJ/KG) 112.8 250.7 321.6 395.4 695.5 762.2 829.9 899.1 969.8 1042.1 1116.1 1191.8 
8/(IJ/IG I) .4690 .6443 .816] .9850 1.6280 1.7649 1.8911 2.0257 2.1514 2.2746 2.3954 2.5141 
C/(H/SIC) 797.1794 705.1256 61l.0447 516.94b7 157.)100 171.5913 113.0545 192 .80)) 201.3869 209.1239 216.2175 222.8058 
lAPPA/ (1/HPA) .0033 .0043 .0060 .0090 1.5224 1.3954 1.)219 1.27J9 1.2404 1.2156 1.1968 1.1821 
IITA/(1000/1) 1.7 1.8 2.1 2.5 5.0 3.9 3.) 2.8 2.5 2.) 2.1 1.9 '¢ 

N 
1.0000 V/(113/IG) .00167 .00114 .OOIIl .00193 .02923 .Ollll .03649 .03958 .04247 .04522 .04786 .05042 

H/(IJ/IG) 112.9 250.7 321.7 195.4 690.6 758.5 826.9 896.5 967.6 1040.2 1114.4 1190.3 
S/(IJ/IG I) .4618 .6439 .1159 .9845 1.6110 1.7503 1.88)9 2 .Oil4 2.1398 2.2614 2.1846 2.5016 
C/(H/SIC) 798.4108 706.1147 614.1625 511.6012 150.1272 166.5105 179.1922 189.7447 198.9011 207.0684 214.4978 221.3554 
lAPPA/ ( 1/HPA) .0033 .0043 .0060 .0019 1.4696 1.1082 1.2227 1.1694 J.ll11 1.1068 1.0871 1.0718 
IITA/( 1000/1) 1.7 ... 2.1 2.5 5.1 4.3 3.5 3.0 2.6 2.4 2.2 2.0 

2.00110 V/(lll/IG) .00166 .00113 .00112 .00191 .00204 .00223 .01292 .01590 .Ollll .02004 .02176 .02)35 

H/(IJ/ItG) 113.5 251.2 321.9 195.3 471.5 552.6 714.4 165.4 942.5 1019.1 1096.2 1174.3 

8/(IJ/IG I) .4660 .6401 .1122 .9799 1.1441 1.1110 1.7603 1.91 II 2.0481 2.1186 2.1045 2.4269 
C/(M/SIC) 110.7015 721.1474 6]2.4771 541.5147 444.2931 ))1.1397 123.7474 152.4505 170.1162 184.9209 196. 55Jl 206.5755 
lAPPA/ (1/HPA) .0031 .0041 .0056 .0011 .OilO .0267 1.1125 .79]) .6901 .6167 .6036 .5811 
lETA/ (I 000/lt) 1.6 1.1 2.0 2.3 2.9 4.4 11.7 6.2 4.5 3.6 3.0 2.6 

).0000 V/(Hl/IG) .00165 .0011) .00111 .00190 .00202 .00211 .00246 .00572 .00944 .01140 .01295 .01429 
H/(IJ/IG) 114.2 251.7 322.2 395.2 470.1 550.4 638.6 794.7 907.2 991.0 1075.2 II 56.6 
S/(IJ/IG I) .4614 .6371 .1087 .9156 l.ll91 1.]022 1.4742 1.7631 1.9636 2.1098 2.2440 2.3717 
C/(H/SIC) 122.5965 735.3018 649.1717 562.1469 471.1192 311.0111 249.1623 91.1117 1)5.8430 160.JJ25 177.9093 191.8993 

lAPPA/ ( 1/KPA) .0030 .0039 .0053 .0074 .OIJJ .0202 .0550 1.9))9 .6593 .5167 .4572 .4231 
lETA/ ( 1000/1) 1.6 1.7 1.9 2.2 2.7 3.6 6.8 55.9 9.9 6.0 4.4 3.5 

4.0000 V/(K3/IG) .00165 .00112 .00180 .00189 .00200 .00214 .00236 .00282 .00476 .00695 .00851 .00976 
H/(IJ/IG) 184.8 252.3 322.6 395.3 470.4 548.8 633.8 124.2 852.2 959.8 1050.9 1137.1 

8/(IJ/KG I) .4607 .6149 .8053 .9115 1.1339 1.2941 1.4606 1.6287 1.8562 2.0396 2.1883 2.3236 
C/(M/SEC) 814.1320 748. 7)12 665.0809 511.4344 495.4911 403.9671 301.2514 182.9722 118.1664 . 140.1438 161.8750 179.2815 
lAPPA/ (1/KPA) .0029 .0031 .0050 .0061 .0101 .0165 .0338 .1339 .5960 .4704 .3876 .3451 
IITA/( 1000/1) 1.6 1.7 1.9 2.1 2.5 3.2 4.8 II. 7 21.7 10.4 6.4 4.7 



THERMODYNAMIC PROPERTIES OP HEPTAKI 

T!KP!RATURES/(l) 

P/(MPA) 6n.ooo 700.000 725.000 750.000 775.000 800.000 825.000 850.000 875.000 900.000 925.000 950.000 

.7000 V/(Ml/lG) .07693 .08026 .08354 .08679 .09001 .09321 .09639 .09955 .10269 .10582 .10894 .11205 
H/(lJ/lG) 1211 .a 1350.4 1430.6 1512.4 1595.7 1680.5 1766.7 1854.2 1943.1 2033.3 2124.8 2217.4 
S/(lJ/lG It) 2.6547 2.7691 2.8817 2.9926 3.1019 3.2095 3.3156 3.4201 3.5232 3.6248 3.7251 3.8239 
C/(M/SEC) 231.4408 236.9271 242.1850 247.2456 252.1335 256.8689 261.4683 265.9453 270.3116 274.5769 278.7497 282.8372 
RAPPA/0/MPA) 1.4867 1.4776 1.4700 1.4635 1.4581 1.4534 1.4494 1.4459 1.4429 1.4402 1.4378 1.4357 
lETA/( 1000/K) 1.7 1.6 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.1 1.1 

.8000 V/(Ml/KG) .06693 .06988 .07279 .07567 .07853 .08135 .08416 .08695 .011973 .09249 .09523 .09797 
H/(lJ/ItG) 1270.4 1349.2 1429.5 1511.4 1594.8 1679.6 1765.9 1853.5 1942.4 2032.7 2124.1 2216.8 
S/(lJ/ItG It) 2.6421 2.7566 2.8694 2.9804 3.0898 3.1975 3.3037 3.4083 3.5114 3.6131 3. 7134 3.8122 
C/(M/SIII:C) 230.2147 235.8788 241.2885 246.4799 251.4818 256.3172 261.0049 265.5605 269.9971 274.3256 278.5555 282.6948 
RAPPA/(1/MPA) 1.3087 I. 2993 1.2915 1.2850 1.2795 1.2748 1.2707 1.2672 1.2642 1.2615 1.2591 1.2570 
IIII:TA/0000/It) 1.8 1.7 1.6 1.5 1.4 1.4 1.3 I. 3 1.2 1.2 1.2 1.1 

.9000 V/(M3/ItG) .05914 .06181 .06444 .06703 .06960 .07214 .07466 .07716 .07964 .08212 .08458 .08703 
H/(lJ/ItG) 1269.1 1348.0 1428.4 1510.4 1593.8 1678.7 1765.1 1852.7 1941.7 2032.0 2123.5 2216.2 
S/(lJ/lG l) 2.6308 2. 7455 2.8584 2.9696 3.0790 3.1869 3.2931 3.3918 3.5010 3.6027 3.7030 3.8019 
C/(M/SIII:C) 228.9866 234.8318 240.3953 245.1189 250.8355 255.7713 260.5476 265.1818 269.6887 274.01103 278.3671 282.5580 

RAPPA/ ( 1/MPA) 1.1703 1.1607 1.1528 1.1462 1.1406 1.1358 1.13111 1.1282 1.1252 1.1225 1.1201 1.1180 
lETA/ (I 000/K) 1.8 1.7 1.6 1.5 1.5 1.4 1.3 1.3 1.2 1.2 1.2 1.1 

-N 1.0000 V/(K3/ItG) .05291 .05535 .05775 .06012 .06245 .06476 .06705 .06932 .01158 .07382 .07605 .07827 
VI H/(lJ/ItG) 1267.7 1346.7 1427.3 1509.3 1592.9 1677.9 1764.2 1852.0 1941.0 2031.3 2122.9 2215.7 

8/(ltJ/ItG It) 2.6205 2. 7354 2.8485 2.9597 3.0693 3.1772 3.2835 3.3883 3.4915 3.5933 3.6937 3. 7926 

C/(M/SEC) 227.7570 233.7862 239.5055 244.9626 250.1947 255.2313 260.0964 264.8094 269.3864 273.8409 278.1845 282.4269 
RAPPA/ ( 1/KPA) 1.0597 1.0499 1.0418 1.0351 1.0295 1.0247 1.0205 1.0170 1.0139 1.0112 1.0089 1.0068 

lETA/ ( 1000/K) 1.9 1.7 1.6 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.1 

2.0000 V/(M3/KG) .02486 .02630 .02768 .02902 .03033 .03161 .03286 .03410 .03532 .03652 .03771 .03890 

H/(ltJ/KG) 1253.5 1334.0 1415.7 1498.8 1583.2 1669.0 1756.0 1844.3 1933.9 2024.7 2116.7 2209.8 

8/(ltJ/ItG It) 2.5465 2.6636 2. 7783 2.8910 3.0017 3.1106 3.2177 3.3232 3.4211 3.5294 3.6302 3.7295 

C/(M/SEC) 215.4612 223.4965 230.8118 237.7200 244.1374 250.1960 255.9512 261.4463 266.7157 211.7874 276.6842 281.4252 

RAPPA/ (1/MPA) .5648 .5524 ·.5428 .5351 .5289 .5237 .5194 .5157 .5126 .5099 .5076 .5055 

lETA/ ( 1000/lt) 2.4 2.1 2.0 1.8 1.7 1.6 1.5 1.4 1.4 1.3 1.3 1.2 

3.0000 V/(M3/KG) .01550 .01662 .01768 .01868 .01965 .02059 .02150 .02239 .02327 .02413 .02497 .02580 

H/(ltJ/ItG) 1238.2 1320.5 1403.7 1488.0 1573.4 1660.0 1747.8 1836.7 1926.8 2018.1 2110.5 2204.1 

S/(ltJ/ItG K) 2.4949 2.6146 2. 7314 2.8457 2.9578 3.0677 3.1757 3.2819 3.3864 3.4893 3.5906 3.6903 

C/(M/SEC) 203.66i6 213.8971 223.0185 231.2904 238.8931 245.9552 252.5715 258.8138 264.7379 270.3880 275.7997 281.0017 

RAPPA/ ( 1/MPA) .4023 .3873 .3762 .3677 .3610 .3556 .3512 .3475 .3444 .3418 .3395 .3375 

BETA/ (I 000/K) 3.0 2.6 2.3 2.1 1.9 1.8 ). 7 1.6 1.5 1.4 1.3 1.3 

4.0000 V/(M3/KG) .01084 .01181 .01271 .01355 .01435 .01512 .01586 .01657 .01727 .01796 .01863 .01929 

H/(ltJ/lG) 1221.9 1306.4 1391.4 1477.0 1563.5 1651.0 1739.6 1829.2 1919.9 2011.7 2104.5 2198.5 

S/(ltJ/lG It) 2.4516 2.5746 2.6938' 2.8099 2.9234 3.0345 3.1435 3.2505 3.3556 3.4591 3.5608 3.6610 

C/(M/SEC) 193.6229 205.8476 216.5475 226.1035 234.7722 242.7340 250.1203 257.0293 263.5364 269.7007 275.5691 281.1798 

RAPPA/ ( 1/MPA) .3198 .3030 .2912 .2823 .2756 .2702 .2658 .2623 .2593 .2568 .2547 .2528 

IETA/(1000/It) 3.8 3.2 2.7 2.4 2.2 2.0 1.8 1.7 1.6 1.5 1.4 1.4 



THERHODYNAHlC PROPERTIES OF HEPTANE 

TEHPERATUKES/(K) 

P/(HPA) 315.000 400.000 425.000 450.000 4 75.000 500.000 525.000 550.000 575.000 600.000 625.000 650.000 

5.0000 V/(H3/KG) .00165 .00171 .00179 .00187 .00198 .00211 .00229 .00259 .003211 .00463 .00598 .00712 
H/(KJ/KG) 185.5 252.9 323.0 395.4 470.1 547.11 630.9 714.4 1115.6 925.5 1024.9 1116.7 
5/(KJ/KG K) .4582 .6320 .11020 .9676 1.1291 1.2884 1.4507 1.6059 1.71158 1.9730 2.1353 2.27'13 
C/(H/SEC) 845.]]51 761.69'17 680.2760 599.58116 517.11147 432.6819 341.2646 246.4522 159.8212 143.5482 156.2067 172.3'156 
KAPPA/ ( 1/HPA) .0029 .0036 .0047 .0064 .0091 .0140 .0248 .05115 .2024 .3258 .3137 .21150 
BETA/0000/K) 1.5 1.7 1.8 2.0 2.3 2.9 3.9 6.4 13.1 12.4 8.3 5.9 

6.0000 V/(H3/KG) .00164 .00171 .00178 .00186 .00196 .00208 .00224 .00247 .002118 .003bl .00458 .00552 
H/(KJ/KG) 186.2 251.4 323.4 395.6 470.0 547.0 628.9 709.3 1101.1 901.9 1002.1 1097.3 
5/(KJ/KG K) .4557 .6292 .7988 .9639 1.1247 1.2827 1.4425 I. 5921 J. 7554 1.921>11 2.0906 2.2399 
C/(H/SEC) 856.22115 774.2302 694.8455 616.7625 5311.5153 458.401>2 374.7004 292.3167 212.3651 1611.1!368 165.11!53 174.4345 
KAPPA/ ( 1/HPA) .0028 .0035 .0045 .0060 .0083 .0122 .0198 .0377 .08116 .17'16 .2212 .22]) 
BETA/(1000/K) 1.5 1.6 1.8 1.9 2.2 2.6 3.3 4.7 7.6 10.0 11.6 6.6 

\C) 

7.0000 V/(H3/KG) .00164 .00170 .00177 .00185 .00195 .00206 .00220 .00240 .002b9 .00315 .003111 .00455 N 
H/ ( KJ/KG) 1116.9 254.1 323.9 395.9 469.9 546.5 627.5 706.0 793.7 1187.9 '1115.2 1080.9 
5/(KJ/KG K) .4532 .6265 .7958 .9604 1.1205 1.2775 1.4356 1.5817 I. 7376 1.8979 2.05b'l 2.20/0 
C/ (H/ SEC) 866.11311 786.3595 708.8378 6JJ.I025 557.1171>4 481.8442 403.8582 329.52 79 256.11407 204.0209 1114.4507 184.7548 
KAPPA/ ( 1/HPA) .0027 .0034 .0043 .0056 .0076 .0108 .0165 .0279 .05JJ .1019 .1470 .lb63 
BETA/(1000/K) 1.5 1.6 1.7 1.9 2.1 2.4 3.0 3.9 5.4 7. 3 7.5 6.5 

8.0000 V/(H3/KG) .00163 .00169 .00176 .00184 .00193 .00204 .00217 .00234 .00257 .00291 .OOJJ8 .00394 
H/(KJ/KG) 187.7 254.7 324.4 396.2 470.0 546.1 626.4 703.7 789.0 879.3 973.3 1068.0 
5/(KJ/KG K) .4508 .6238 .7928 .9570 1.1165 1.2726 1.4294 I .5 733 I. 7249 1.8786 2.0321 2.1806 
C/(H/5EC) 877.1612 798.1198 722.3146 648.6832 576.1085 503.4791 429.9444 361.4112 294.3231 240.1505 209.7911 200.8698 
KAPPA/ ( 1/HPA) .0026 .0033 .0041 .0053 .0071 .0097 .0142 .0222 .0375 .0651 .0987 .12111 
BETA/ (I 000/K) 1.5 1.6 I. 7 1.8 2.0 2.3 2.7 3.3 4.3 5.6 6.3 5.9 

9.0000 V/(H3/KG) .00163 .00169 .00176 .00183 .00192 .00202 .00214 .00229 .00249 .00275 .00311 .00355 
H/(KJ/KG) 188.4 255.3 324.9 396.6 470.1 545.9 625.7 702.0 785.8 873.6 965.0 1058.1 
5/(KJ/KG K) .4484 .b212 .7899 .9517 1.1127 1.2681 1.4238 1.5660 I. 7149 1.8644 2.0136 2.1596 
C/ (H/ SEC) 887.2351 809.5376 735.3214 663.6004 593.3602 523.6352 453.7085 389.6105 326.11450 273.7183 237.7252 220.8676 
KAPPA/(1/HPA) .0026 .0032 .0039 .0050 .0066 .0089 .0125 .0185 .0288 .0461 .06':12 .0900 
BETA/(1000/K) 1.4 1.5 1.6 1.8 1.9 2.2 2.5 3.0 3.7 4.5 5.2 5.3 

10.0000 V/(H3/KG) .00162 .00168 .00175 .00182 .OOI9i .00200 .00211 .00225 .00242 .00264 .00293 .OOJl8 
H/(KJ/KG) 1119.2 256.0 325.5 397.0 470.3 545.8 b25.1 700.8 783.4 1169.6 959.0 1050.6 
5/(KJ/KG K) .4461 .61117 • 7871 .9506 1.1091 1.2639 1.4187 1.5596 I. 7065 1.8532 1.99':12 2.1428 
C/(H/SEC) 897.0639 820.6325 74 7. 8930 677.9174 609.7678 542.5403 475.6221 415.0705 355.7458 304.2700 265.75'12 243.14110 
KAPPA/(1/HPA) .0025 .0031 .0038 .0048 .0062 .0082 .0112 .0159 .0234 .0352 .0512 .0679 
BETA/( I 000/K) 1.4 1.5 1.6 I. 7 1.9 2.1 2.3 2.7 3.2 3.8 4.4 4.6 



THERMODYNAMIC PROPERTIES OF HEPTANE 

TEHPERATURES/(K) 

P/(MPA) 675.000 700.000 725.000 750.000 775.000 800.000 825.000 850.000 875.000 900.000 925.000 950.000 

5.0000 V/(M3/KG) .00811 .00898 .00978 .01051 .01121 .01187 .01250 .OJ)JI .01370 .01428 .01484 .01540 
H/(U/KG) 1205.1 1292.1 1379.0 1466.0 1553.7 1642.2 1731.5 11121.8 1913.1 2005.4 2098.7 2193.0 
S/(KJ/KG K) 2.4128 2.5394 2.6613 2. 7794 2.11944 3.0067 3.1167 3.2245 3.3303 3.4343 3.5366 3.6372 
C/(M/SEC) 187.3517 200.5534 212.2295 222.6725 232.1258 240.7769 248.7693 256.2133 263.1951 269.71127 276.0304 281.9827 
KAPPA/ ( 1/MPA) .2633 .2480 .2370 .2287 .2224 .2174 .2133 .2101 .2073 .2050 .2031 .2014 
BETA/ (I 000/K) 4.5 3.7 3.1 2.7 2.4 2.2 2.0 1.8 1.7 1.6 1.5 1.4 

6.0000 V/(M3/KG) .00639 .0071 7 .00788 .00854 .00915 .00974 .01029 .01083 .OJI35 .01185 .01234 .01282 
H/(KJ/KG) 1188.7 1278.2 1366.8 1455.3 1544.1 1633.5 1723.6 1814.6 1906.4 1999.2 2093.0 2187.7 
S/(KJ/KG K) 2. 3779 2.5080 2.6324 2.7524 2.8689 2.9825 3.0934 3.2020 3. 3085 3.4131 3.5158 3.6169 
C/(M/SEC) 186.7768 199.1844 210.8002 221.4766 231.2741 240.3017 248.6682 256.4689 263.7843 270.61109 277.2136 283.4281 
KAPPA/ ( 1/MPA) .2145 .2048 .1966 .1901 .1848 .1805 .1771 .1742 .1718 .1698 .1681 .16116 
BETA/ ( 1000/K) 5.1 4.1 3.5 3.0 2.6 2.3 2.1 1.9 1.8 1.7 1.6 1.5 

7.0000 V/(M3/KG) .00527 .00595 .00658 .00717 .00772 .00825 .00875 .00923 .00969 .01014 .01057 .01100 - 1174 .o 1265.1 1355.2 1445.0 1534.9 1625.2 1716.1 1807.7 1900.1 1993.4 2087.5 2182.6 N H/(KJ/KG) 
-.1 S/(KJ/KG K) 2.3475 2.4801 2.6066 2. 7283 2.8462 2.9609 3.0727 3.1821 3.2893 3.3944 3.4976 3.5990 

C/(M/SEC) 192.2982 202.2393 212.6585 222.8046 232.4204 241 .4497 249.9142 257.8621 265.34 78 272.4230 279.1)47 285.5240 

KAPPA/( 1/HPA) .1700 .1677 .11137 .1596 .1559 .1527 .1499 .1476 .1457 .1440 .1425 .1413 

BETA/ ( 1000/K) 5.3 4.4 3.7 3.2 2.8 2.5 2.2 2.0 1.9 1.7 1.6 1.5 

8.0000 V/(M3/KG) .00453 .00511 .00567 .00619 .00669 .00716 .00761 .00805 .00846 .00887 .00926 .00965 

H/(KJ/lG) Jl61.4 1253.5 1344.7 1435.5 1526.3 1617.3 1708.9 1801.1 1894.0 1987.7 2082.3 2177.8 

S/(KJ/lG K) 2.3217 2.4557 2.5837 2.7068 2.8258 2.9414 3.0541 3.1642 3.2720 3.3776 3.4813 3.5831 

C/(M/SEC) 202.7993 209.3315 217.7099 226.66111 235.5963 244.2535 252.5330 260.4103 267.8954 275.0131 281.7931 288.2658 

KAPPA/ (1/MPA) .1325 .1360 .1359 .1344 .1325 • 1305 .1286 .1269 .1254 .1241 .1230 .1220 

BETA/ ( 1000/K) 5.2 4.4 3.8 3.3 2.9 2.6 2.3 2.1 1.9 1.8 I. 7 1.6 

9.0000 l1lf3118J 
.00403 .00452 .00501 .00547 .00592 .00634 .00675 .00715 .00753 .00790 .00826 .00861 
JI5J.2 1243.6 1335.4 1426.11 15111.3 1610.0 1702.1 1794.11 1888.2 1982.4 2077.4 2173.1 

S/(KJ/KG K) 2.3001 2.4346 2. 5634 2.6875 2.8074 2.9239 3.0373 3.1480 3.2563 3.3624 3.4664 3.5686 
C/ (M/SEC) 216.9533 219.6528 225.5JI6 232.8124 240.6737 248.6393 256.47811 264.0817 271.4030 278.4307 285.1706 291.6369 
KAPPA/ (1/MPA) .1031 .1098 .1127 .1134 .1131 .1122 .1112 .1102 .1092 .1083 .1074 • 1067 
BETA/ (I 000/K) 4.9 4.3 3.8 3.3 2.9 2.6 2.4 2.2 2.0 1.8 1.7 1.6 

10.0000 V/(M3/KG) .00368 .00410 .00452 .00493 .00533 .00572 .00609 .00645 .00680 .00714 .00746 .00779 
H/(KJ/lG) 1142.9 1235.2 1327.2 1419.1 1511.1 1603.3 1695.9 1789.0 1882.8 1977.4 2072.7 2168.8 
S/(KJ/KG K) 2. 2822 2.41114 2.5456 2.6702 2.7909 2.9079 3.0219 3.1332 3.2419 3.3484 3.4529 3.5554 
C/(M/SEC) 233.7432 232.4510 235.5382 240.9104 24 7.4288 254.4606 261.6515 268.8060 275.11181 282.6352 289.2344 295.6097 
KAPPA/( 1/MPA) .0808 .0890 .0936 .0959 .0968 .0970 .0968 .0963 .0958 .0952 .0947 .0942 
BETA/ (1000/K) 4.5 4.1 3.7 3.3 3.0 2.7 2.4 2.2 2.0 1.9 1.7 1.6 

-
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PlOPIRtlU Of IATUUDD OctAIII 

TIMPIUTUU PUSIUU Y~/(113/JtG) IIITIWTf/(U/JtC) IITIOPY/(IJ/IC It) 
It liP A vr VG ., IPC Ill: ., src sc 

400.00000 .10553 .00167 .26021 246.04203 )03.11116 549.22319 .70569 .75795 1.46364 
405.00000 .12100 .00169 .usn 259.71615 299.31152 n9.09767 .73960 .73921 1.47181 
410.00000 .13119 .00170 .20101 273.51996 295.50051 569.02046 .17340 .72073 1.49413 
415.00000 .15719 .00172 .17765 217.45004 291.53716 ~71.91790 .10709 .70250 1.50959 
420.00000 .17116 .00173 .15743 301.50370 217.49210 511.99650 .14067 .61451 1.52517 
425.00000 .20120 .00175 .13991 315.67714 213.36465 599.04249 .17412 .66674 1.54086 
430.00000 .22646 .00176 .12669 329.96791 279.15423 609.12214 .90744 .64920 1.55664 
435.00000 .25406 .00171 .11140 344.37372 274.15735 619.23101 .94064 .63116 1.57250 
440.00000 .21414 .00110 .09971 nl.l914o 270.47315 629.36525 .97370 .61471 1.51141 
445.00000 .31615 .00181 .08956 373.51176 266.00131 639.52007 1.00662 .59176 1.60431 
450.00000 .35231 .00183 .01056 318.25345 261.43701 649.69046 1.03941 .58097 1.62031 
455.00000 .39069 .00115 .07260 403.09451 256.77679 659.17130 1.07205 .56434 1.63639 
460.00000 .43213 .00187 .06554 411.04076 252.01607 670.05612 1.10455 .54786 1.65241 
465.00000 .47679 .00189 .05927 433.09246 247.14111 610.24064 1.13691 .53150 1.66141 
470.00000 .52412 .00191 .05367 441.25015 242.16563 690.41577 1.16914 .51525 1.61431 

.... 475.00000 .57639 .00193 .04167 463.51599 217.05134 700.574ll 1.20124 .49907 1. 70031 
IN 480.00000 .63167 .00196 .04417 478.19304 231.81446 710.70749 1.23322 .48295 l. 71616 

4115.00000 .69014 .00191 .04013 494.31619 226.41921 720.80547 1.26501 .46614 l. 73193 
490.00000 .75409 .00201 .03649 510.00156 220.15474 730.15630 1.29686 .45072 1. 74758 
495.00000 .82162 .00203 .Oll19 525.74116 215.09872 740.84688 1.32855 .43454 1. 76310 
500.00000 .89362 .00206 .03020 541.63714 209.12376 750.76090 1.36019 .41825 1.71844 
505.00000 .97031 .00209 .02748 557.68230 202.19764 760.57994 1.39181 .40178 1.79359 
510.00000 1.05194 .00213 .02500 573.90303 196.37766 710.28069 1.42343 .38505 1.10148 
515.00000 1.13873 .00216 .02273 590.32142 119.51379 179.83521 1.45510 .36799 1.82309 
520.00000 1.23095 .00220 .02064 606.96700 112.24096 789.20796 1.48688 .35046 1.83734 
525.00000 1.32889 .00224 .01871 623.87656 174.47730 798.35316 1.51183 .33234 1.85116 
530.00000 1.432Sl .00229 .01693 641.09794 166.11513 107.21307 1.55103 .31342 1.16445 
535.00000 1.54311 .00234 .01526 651.69355 157.01092 815.70446 1.51359 .29348 1.17707 
540.00000 1.66008 .00240 .01370 676.74710 146.96574 823.71214 1.61666 .27216 1.88882 
545.00000 1.71411 .00247 .01222 695.37611 135.68156 831.06474 1.65044 .24897 1.89941 
550.00000 1.91561 .00256 .01080 714.75446 122.72430 837.47876 1.61523 .22314 1.90837 
555.00000 2.05503 .00266 .00940 735.16530 107.27601 142.44131 1.72152 .19329 1.91481 
560.00000 2.20285 .00282 .00796 757.15099 87.66234 844.81333 1.76022 .15654 1.91676 
565.00000 2.35961 .00308 .00629 782.16804 58.54580 140.71314 1.80318 .10362 1.90750 
568.83000 2.5U88 .00425 .00425 817.43100 o. 817.43100 1.86498 o. 1.86498 

-



111111110DYIIAIIIC PIIIPIITIIS OP OCTAIIt; 

TIIIPIIATUUS/(1) 

P/(NPA) 400.000 425.000 450.000 475.000 500.000 525.000 550.000 575.000 600.000 625.000 6)0.000 675.000 

.10011 V/(M3/IG) .275n .29610 .31619 .))596 .35542 .l1470 .3UI2 .41210 .43161 .45047 .46919 .41715 
H/(IJ/IG) 549.5 604.3 661.4 720.9 712.7 146.1 913.0 911.4 1051.1 1124.2 1191.4 1274.4 
5/(IJ/ItG I) 1.4612 1.6001 1. 731l 1.1600 ~. .... 2.1119 2.2JS2 2.3567 2.4166 2.5947 2.7111 2.1259 
C/(M/SEC) IU.9645 111.7019 111.9552 113.1192 119.3759 194.6791 199.7613 204.67J4 209.4115 214.0192 211.4934 222.1524 
lAPPA/( 1/MPA) 10.5915 10.4663 I0.371J 10.3003 10.2451 10.20ll 10.1692 10.1411 10.1195 10.1011 10.0151 I0.01JO 
II!TA/( 1000/lt) 3.0 2.7 2.5 2.3 2.2 2.0 1.9 1.1 1.7 I. 7 1.6 1.5 

.IOU V/(M3/IG) .21110 .29204 .31190 .))141 .35066 .36910 .31151 .401J3 .42591 .44452 .46301 .41143 
M/(IJ/IG) 549.5 604.2 661.3 120.1 712.6 146.7 9ll.O 911.4 1051.1 1124.1 1198.4 1274.4 
1/(IU/IG I) 1.4671 1.5997 1.7303 1.1590 1.9151 2.1109 2.2)42 2.3557 2.4756 2.59]1 2.7101 2.1249 
C/(M/IIC) 164.1407 111.6071 111.1129 113.7506 119.3111 194.6301 199.726) 204.6375 209.311t7 2ll.9926 211.4103 222.1)24 
lAPPA/( 1/MPA) 10.4611 10.3)6) 10.2410 10.1691 10.1152 10.0125 IO.OJU 10.0111 9.9111 9.9104 9.9551 9.962) 
IITA/0000/1) 3.0 2.7 2.5 2.3 2.2 2 .I 1.9 1.1 1.7 1.7 1.6 1.5 

.2000 V/(Ml/IG) .00167 .1408S .15204 .16210 .11)26 .11341 .19353 .20344 .2ll24 .22295 .23257 .24214 
1/(IJ/IC) 246.1 599.1 6)7.0 711.1 119.4 143.9 910.5 979.1 1049.1 1122.3 1196.7 1212.9 
S/(IJ/IG It) .7054 1.5414 1.6731 1.10)1 l.U16 2.0574 2.111J 2.)0)) 2.4235 2.5420 2.6587 2 .77)7 
C/(M/SIC) 760.5024 163.6912 111.4616 111.4621 114.9001 190.9041 196.5601 201.9311 207.0630 211.9909 216.7417 221. 3l12 
lAPPA/ 0/MPA) .0036 5.5349 5.4U2 5.3257 5.2621 5.2ll9 5.1764 5.1467 5.1229 5.1035 5.0175 5.0742 
IITA/0000/1) 1.6 3.3 2.9 2.6 2.4 2.2 2.1 1.9 1.1 1.7 1.7 1.6 

N 

.3000 V/(10/IG) .00167 .00175 .09702 .10490 .11241 .11966 .12672 .IJ362 .14040 .14101 .15369 .16022 
M 

H/(IJ/IG) 246.2 315.7 652.3 7ll.l 776.0 140.9 907.9 976.1 1047:7 1120.4 1195.0 1271.3 
S/(IJ/IG It) .7052 .17JI 1.6365 1.7610 1.1910 2.0236 2.1412 2.21111 2.l914 2.5102 2.6272 2.7424 
C/(M/&IC) 761.7416 674.6712 164.2957 112.6951 110.1651 116.9519 193.2314 199.1121 204.656) 209.9261 214.9657 219.1057 
lAPPA/( 1/MPA) .oo35 .0047 3.7912 3.6191 3.6144 3.559) 3.5177 3.4154 3.4591 3.4]93 3.4225 3.4017 
liT A/ U000/1) 1.6 1.1 3.3 2.9 2.6 2.4 2.2 2.0 1.9 1.1 1.7 1.6 

.4000 V/(10/IC) .00167 .00115 .OOIIJ .07571 .01111 .01761 .09326 .09167 .IOl96 .10914 .1142] .11926 
H/(IJ/IG) 246.2 315.1 311.3 701.9 772.4 137.1 905.2 974.4 1045.5 1111.5 1193.3 1269.1 
8/(IJ/IG I) .7049 .17)5 1.0392 1.7404 1.1707 1.9913 2.1236 2.2467 2.3671 2.4869 2.6042 2.7197 
C/(M/BIC) 762.9919 676.1118 517.6240 166.4256 175.1259 112.1229 119.79)) 196.2116 202.1950 207.121>1 21J.16SJ 211.ZS81 
lAPPA/ (1/MPA) .0035 .0047 .0045 2.1941 2.1034 2.7391 2.6931 2.6571 2.6303 2.1t015 2.5909 2.571t6 
liT A/ ( 1000/1) 1.6 1.1 2.1 3.3 2.9 2.6 2.4 2.2 2.0 1.9 1.1 1.7 

.5000 V/(10/IC) .00167 .00174 .OOIIJ .05114 .06347 .06143 .01JIS .07761 .01207 .01635 .09055 .0946{ 
1/(IJ/IC) 246.3 315.1 311.3 704.3 761.6 134.6 902.4 912.0 104).4 llllt.lt 1191.5 1261.2 
1/(IJ/IC I) .7046 .87J2 1.0311 1.1161 1.1417 1.9774 2.1035 2.2272 2.3411 2.4683 2.SI59 2.7016 
C/(M/BIC) 764.2311 671.6810 589.4101 159.5199 169.7211 111.4711 116.21JO 193.2241 199.U!tl 205.6810 211.3402 216.6941> 
lAPPA/( 1/IPA) .0035 .0046 .0064 2.4441 2. 3302 2.2554 2.2021 2.1640 2.1344 2.1112 2.0928 2.0771 
IITA/( 1000/1) 1.6 1.8 2.0 3.1 3.2 2.1 2.5 2.3 2.1 2.0 1.8 1.7 

.6000 V/UU/IC) .00167 .00174 .00113 .00193 .05109 .05554 .05970 .06366 .06747 .07116 .07475 .07121 
H/(IJ/IC) 246.3 315.8 ]81.3 463.5 764.6 131.2 199.5 969.4 1041.2 1114.6 1119.8 121>6.6 
1/(IJ/IC I) .7043 .1729 1.0315 1.2011 1.1292 1.9593 2.0162 2.2106 2.))21 2.4526 2.5706 2.681>6 
C/(M/SEC) 763.2011 671.1614 591.3256 499.2993 163.1965 173.8125 112.4,140 190.1437 197.0994 203.5115 209.4905 215.1155 
lAPPA/ ( 1/IPA) .0035 .0046 .0064 .0095 2.0291 1.9603 I.U02 1.131) 1.105J 1.7807 1.761J I. 7457 
lETA/( 1000/1) 1.6 1.8 2.0 2.4 3.6 3.1 2.7 2.4 2.2 2.0 1.9 1.1 



THIRNOUYMAMIC PROPikTIES OF OCTANE 

TI!IIPIRATUklll/(lt) 

P/(RPo\) 700.000 725.000 750.000 775.000 800.000 125.000 150.000 175.000 900.000 925.000 950.000 

.1000 V/(R3/ItG) .50646 .52502 .54354 • 5620) .51049 .59192 .611ll .61512 .65409 .61245 .69079 
H/(U/ItG) lJ52.2 1411.6 n12.6 1595.2 1679.1 .1764.1 1851 .• 1 1940.1 2029.7 2120.6 2212.7 
5/(U/ItG It) 2.9190 ).0504 ).160) ].2616 ].3754 J .4807 ].5145 ).6169 J. 7879 ).8115 ].9157 
C/(R/S£C) 227.1065 231.2644 2)5.))]7 219.1207 241.2112 247.0701 250.841'1 254.5506 258.1996 261. 792J 265.lJIS 
J.o\PPA/ ( I /MPA) I0.06U 10.05)1 10.0454 10.0)17 IO.OJJO 10.0281 IO.Olll 10.0201 10.0170 10.0141 10.0117 
lETA/( 1000/Jt) 1.5 1.4 1.4 1.1 1.1 1.2 1.2 1.2 1.1 1.1 1.1 

.lOll V/(R3/JtG) .49979 .51112 .51640 .55465 .51217 .59106 .60924 .621l9 .64552 .66164 .6117olo 
H/tJU/ItG) lJ52.1 lolo11.6 1512.6 1595.2 1679.] 1764.1 1151.1 1940.1 2029.7 2120.5 2212.6 
8/ (ltJ/JtG It) 2.9ll0 ).0495 3.1594 ).2677 ).)745 ).4797 3.5136 ).6159 ].7169 3.1165 1.9147 
C/IR/SEC) 227.0192 211.2494 215.1207 219.1095 241.2215 247.0611 250.1)41 254.5445 251.194olo 261.7879 265.JZ79 
J.APPA/ (1/MPA) 9.9]15 9.9224 9.9146 9.9079 9.9022 9.891l 9.8911 9.1194 9.8162 9.11lolo 9.1109 
liTo\/( 1000/lt) 1.5 1.4 1.4 1.] I.J 1.2 1.2 1.2 1.1 1.1 1.1 

.2000 V/(RJ/IC) .25165 .26111 .2705olo .27992 .21921 .29162 .1079] .31722 .)2649 .n5n .14499 
H/(JU/lG) IJ50.1 1410.3 1511.5 1594.1 1671.] 1761.9 1150.9 1939.) 2029.0 2119.9 2212.1 
1/(U/lG I) 2.1170 2.9916 3.1016 3.2171 ]. 1240 3.4294 l.5JJJ ].6157 ]. 7l61 3.1364 J.UU 
C/(M/SIC) 225.7947 230.1216 2lolo.l501 UI.UlJ 242.49111 246.4406 250.)0)2 254.0921 257.1122 261.olo611 265.0616 
IW'Po\/ (1/MPA) 5.0611 5.05]7 5.0457 5.0119 5.0))1 5.0281 5.02JI 5.0201 5.0169 5.0140 5.ola. 
lETA/( 1000/Jt) 1.5 1.4 l.olo 1.3 1.3 1.2 1.2 1.2 1.1 1.1 1.1 -.... 

.JOOO V/(RJ/IG) .16670 .17)14 .17951 .11519 .... .19222 .19152 .20410 .21106 .217]0 .22152 .2297] 
R/(JU/JtG) 1lolo9.4 1429.0 1510.) 1591.1 1677.3 1761.0 11150.1 1931.5 2021.] 2119.3 2211.5 
8/ (ltJ/ItG It) 2.1559 2.9677 ].0779 3.1165 1.2915 3.1990 3.5029 ].6055 ]. 7066 1.1063 ).9046 
C/(R/SIC) 224.olo72l 221.9161 213.J64olo U7.6201 241.7670 245.11JO 249.767] 253.6]7) 257 .429) 261.1419 264.1012 
lAPPA/ (1/MPA) ].]972 ]. )176 ].J79olo ].1125 3.1666 3.3615 3.1572 3.351olo 3.3501 ].3471 3.1441 
KTA/0000/1) 1.5 1.5 1.4 l.olo 1.] 1.) 1.2 1.2 I. I 1.1 1.1 

.4000 V/(RJ/IG) .1242] .12915 .lloloOJ .lJII7 .14361 .14847 .15321 .15797 .16270 .167olol .17210 
R/(JU/IG) 1loloi.O 1427.7 1509.1 1592.0 1676.3 1"2.1 1149.3 1937.1 2027.6 2111.6 2210.9 
8/(JtJ/JtG It) 2.8Jlolo 2.9454 ].0557 J.1Molo 3.2715 ].)771 3.4112 3.5138 3.6150 ).7141 ].11112 
C/(M/SIC) 22l.lJ97 227.1379 2l2.J751 216.7694 241.0360 245.1175 249.2lolo6 253.1 .... 257.0509 260.1141 2M.5443 
IW'Po\/ (1/MPA) 2.5647 2.55U 2.5464 2.5394 2.5Jlolo 2.Uil 2.52)1 2.5200 2.5167 2.5119 2.5114 
HTA/(1000/It) 1.6 1.5 1.5 1.4 I. l 1.3 1.2 1.2 1.2 I. I 1.1 

.5000 V/(RJ/ItG) .09174 .10275 .10672 .11066 .11456 .1184olo .12229 .U61J .12994 .lJ174 .un2 
1/(U/IG) llolo6.5 1426.5 1507.9 1590.9 1675.4 1761.2 1141.5 1937.0 2026.9 2111.0 2210.) 
8/(JtJ/IG I) 2.1156 2.9277 3.0112 3.1471 1.2543 ].3600 ] ...... 1 ].5661 3.6611 ]. 7679 1.1666 
C/(M/IIC) 221.7972 226.68)9 231.3132 215.9177 2olo0.3063 244.5646 2U.7054 252.7391 256.6773 260.5261 266.2932 
IW'Po\/ (1/IIPA) 2.0655 2.0553 2.0461 2.0196 2.0335 2.0213 2.0211 2.0200 2.0167 2.01JI 2.01U 
lETA/( 1000/1) 1.6 1.6 1.5 1.4 1.4 1.] 1.] 1.2 1.2 1.1 1.1 

.6000 V/(MJ/IG) .OI17olo .01515 .o1n2 .09115 .09515 .09142 .1oa.1 .10490 .10110 .111]0 ·.IIU7 
R/(ltJ/JtG) llolo5.1 1425.1 1506.7 1519.1 167olo.olo 1760.3 1147.6 1936.2 2026.2 2117.] 2209.7 
8/(U/IG I) 2.1007 2.91l1 ].02]7 ].1]27 ].2400 1.3451 1.olo501 1.5521 1.6541 1. 7540 3.1525 
C/(M/SIC) 220.4454 225.5249 210.]192 215.0661 219.5714 241.94olo5 2U.IIOO 252.2977 256.)089 260.2229 266.0479 
lAPPA/ ( 1/MPA) 1.1l30 1.1225 I. 71 Jl 1.7065 1.700) 1.6950 1.6905 1.6166 1.6112 1.610) 1.6771 
lETA/ ( 1000/lt) 1.7 1.6 1.5 1.4 1 ... I. l 1.3 1.2 1.2 I. I I. I 



THIKMODYNAMIC PKOPIITI!S or OCTAIE 

TIIIPIRA11JII!S/ (I) 

P/(MPA) 400.000 425.000 450.1100 475.000 500.000 525.000 550.000 575.000 600.000 625.000 650.000 675.000 

.7000 Y/(M3/IG) .00167 .00174 .OOIU .00193 .OUI5 .~627 .05006 .05362 .05702 .00029 .06)47 .06656 
11/UU/IG) 246.4 315.9 118.3 463.5 760.1 827.7 896.5 966.9 1038.9 1112.6 1188.0 1265.0 
5/(IJ/IC I) .7~1 .8726 1.0111 1.2007 1.1113 1.9429 2.0709 2.191>0 2.1181> 2.4190 2.5H2 2.67)5 
C/(M/SEC) 765.5515 679.7 .. ,9 591.7096 501.651) 157.5287 168.'fl86 178.5903 186.9636 194.4591 201.2959 207.6161 213.521J 
lAPPA/ ( 1/HPA) .0035 .~6 .0063 .0094 1.8329 1.7235 1.6543 1.6066 1.5718 1.5456 I. 5251 I. 5UII9 
IETA/(1000/K) 1.6 1.1 2.0 2.4 4.1 3.4 2.9 2.6 2.3 2.1 2.0 1.8 

.8000 Y/(M3/IG) .00167 .00174 .00113 .00193 .OJSJJ .0)926 .~210 .~607 .04917 .0521J .05499 .05777 
H/(IU/IG) 246.4 315.9 311.3 461.5 755.6 124.0 19).4 964.2 10)6.6 1110.6 1186.2 126).4 
1/(IU/IC I) .7031 .8722 1..0377 1.2002 I. 7942 1.9276 2.0561 2.1827 2.)059 2.4267 2.5454 2.6619 
C/(11/S!C) 767.926) .. 2.15U 594.70ll 503.9764 150.4744 163. 7t89 174.51JO 183.6764 Itt. 7553 199.~02 205.7171 211.'fl22 
lAPPA/ ( 1/IIPA) .OOJS .~6 .oou .0093 1.7015 l.S705 1.4895 I.U60 1.3982 I.J701 1.)486 I. ))16 
IITA/(1000/1) 1.6 1.1 2.1 2.4 4.1 3.1 3.2 2.8 2.5 2.2 2.0 1.9 

.9000 Y/(IIJ/IG) .00167 .00174 .ootll .00191 .00206 .OJJ75 .03711 .~011 .~305 .04578 .~840 .050'13 
1/(IU/IG) 246.5 316.0 318.3 463.4 541.6 120.0 190.1 961.5 10)4.2 1108.5 1114.3 1261.7 
1/(IU/IG I) .7035 .1719 I.OJ74 1.1H7 1.)602 1.91ll 2.~37 2.1705 2.2943 2.4156 2. 5146 2.6514 
C/(11/IIC) 769.1549 .. 3.6215 596.7961 505.U87 407.4419 151.1474 170.2292 110.2736 181.9829 196. 7U9 203.7936 210.2889 
lAPPA/( 1/IIPA) .OOJ5 .~6 .0063 .0092 .0155 1.4621 1.Jo\o\3 1.)060 1.2646 1.2145 1.2111 1.1941 
IETA/0000/1) 1.6 1.1 2.0 2.4 3.1 4.2 3.4 2.9 2.6 2.3 2.1 2.0 '<t 

M 
1.0000 Y/(IIJ/IG) .00167 .00174 .00112 .0019J .00206 .02927 .03253 .OJ545 .03115 .04069 .04312 .04546 

1/(IU/IG) 246.6 316.0 Jll.4 4U.4 541.5 115.7 186.7 951.6 1031.1 1106.4 1182.5 1260.1 
1/(IJ/IG I) .7033 .1716 1.0l70 1.1H3 1.3595 1.1HO 2.0312 2.1590 2.21JS 2.405) 2.5247 2.6419 
C/(11/I!C) 770.)790 .. 5.0911 591.6~3 501.5154 o\10.5111 152.0J21 165.7109 176.7454 116.1J94 194.4059 201.8451 201.6517 
lAPPA/ ( 1/NPA) .OOJS .~5 .0062 .0091 .0152 1.)907 1.27J5 1.2046 1.1591 1.1268 1.1021 1.0143 
I&TA/(1000/1) 1.6 1.1 2.0 2.4 1.1 4.1 3.1 3.2 2.7 2.4 2.2 2.0 

2.0000 Y/(IIJ/IG) .00166 .00173 .00111 .00191 .00203 .00220 .00254 .OIJ21 .01564 .OI7H .01922 .02074 
H/(IU/IG) 247.2 316.5 318.6 463.2 540.6 622.1 71J.I 921.1 1003.2 1082.6 1162.2 1242.4 
1/(U/I.G I) .7006 ..... I .03Jo\ 1.1949 1.35)6 1.5125 1 ... )2 2.0566 2.1951 2.lZ49 2.44'16 2.5707 
C/(11/SIC) 712.4))0 699.5710 616.1962 5l0.6292 4)9.9515 3)7.9697 203.16l1 1)0.9459 152.9907 161.6797 111.1155 191. 7)01 
UPPAl ( 1/NPA) .0033 .~3 .0051 .0013 .0129 .0245 .090) .9)27 .7SIO .6729 .6211 .59119 
IITA/(1000/1) 1.6 1.7 l.t 2.2 2.1 3.9 9.1 1.3 5.3 4.0 1.3 2.8 

3.0000 Y/(IIJ/IG) .(10166 .OOI7J .00110 .00119 .00201 .00215 .oou9 .00)10 .00729 .00951 .01111 .01244 
1/(IU/IG) 247.1 116.9 318.1 o\61.2 540.0 620.2 707.1 804.1 957.6 1051.8 1138.1 1222.4 
1/(IU/IG I) • 6910 .1656 1.0)00 1.1901 I.Jo\13 1.5041 ...... 1.1311 2.1008 2.2541 2.)901 2.517) 
C/(11/IIC) 794.2061 71l.57ot 6)).0025 551.2590 466.3Jo\o\ )74. 7112 261.1175 124.7062 112.1290 140.6565 160.0671 175.1446 
lAPPA/ ( 1/NPA) .oon .~1 .OOH .0076 .011) .0190 .~)1 .4093 .1307 .5774 .4904 .4454 
IITA/( 1000/1) 1.5 1.7 1.9 2.1 2.5 3.3 5.1 26.5 15.7 7.6 5.2 4.0 

4.0000 Y/(IIJ/IG) .00165 .00172 .00179 .00111 .001H .00212 .OOUI .00264 .00)66 .OOH4 .00701 .OOIJJ 
H/(IU/IG) 241.4 317.4 119.2 463.2 519.5 611.1 701.5 716.4 198.9 101J.3 1110.3 1200.4 
1/(IJ/IG I) ,.,, .1621 1.0267 1.1169 I. Jo\Jo\ 1.4912 1.6556 1.1031 1.9945 2.1114 2. ))36 2.4691 
C/(M/S!C) 805.7114 727.1466 649.1156 570.6924 490.4601 406.2686 114.75)6 21l.0574 124.3652 127.4953 145.1244 162.1671 
lAPPA/ (1/IIPA) .0031 .0039 .0051 .0070 .0100 .0157 .0291 .0794 .4022 .47)6 .4075 .3614 
lETA/ ( 1000/1) 1.5 1.6 1.1 2.0 2.1 2.9 4.0 7.5 19.4 12.6 7. 7 5.5 



1111.-YIUIIC PROPIIYIIS OF OCTAIII 

TDIP&IIATUUS/(It) 

P/(IIPA) 700.000 725.000 750.000 775.000 100.000 125.000 150.000 175.000 900.000 925.000 950.000 

.7000 Y/(Ml/10) .069fl0 .07251 .07551 .07141 .01121 .01412 .016M .01973 .09251 .09527 .09101 
H/(lJ/ItC) 1)4).6 1421.1 1505.5 1)11.7 1671.4 1759.4 1146.1 19l5.5 2025.4 2116.7 2209.1 
8/(lJ/KC It) 2. 7179 2.9004 3.0112 3.120) 3.2271 ). ))17 ).4310 ).5409 3.6422 ).7422 ).1401 
C/(1/SIC) 219.0846 224.361) 229.)9)7 U4.21S2 2)1.1526 243.3271 247.6517 251.1604 255.9457 259.9254 263.1081 
lAPPA/ ( 1/MPA) 1.4951 1.4150 1.4761 1.4616 1.4621 1.4569 1.4524 1.4414 1.4451 1.4421 1.4196 
HTA/ ( 1000/lt) 1.1 1.6 1.5 1.5 1.4 1.3 l.l 1.2 1.2 1.2 1.1 

.1000 Y/(M3/10) .06049 .ot3U .otU6 .06134 .07011 .07340 .07519 .071l6 .01011 .01125 .01567 
1/(IJ/10) 1342.2 1422.5 1504.) 1517.6 1672.4 1751.5 1145.9 1934.7 2024.7 2116.0 2201.5 
8/(IU/110 I) 2.7765 2.1193 ).0002 ).1095 3.2171 ).1230 ).4275 3.5304 ).6311 ). 7319 3.11305 
C/(1/SIC)' 217.7156 2U.19l7 221 • .)972 UJ.l653 231.1294 262.7147 267.1419 251.4212 255.5111 259.6331 263.5751 
lAPPA/ Cl/MPA) 1.1110 1.3070 1.2971 1.2902 1.2131 1.2714 1.2131 1.2691 1.2664 1.2634 1.2609 
I!TA/CI000/1) 1.1 1.7 1.6 1.5 1.4 1.4 .. , .. , 1.2 1.2 1.1 

.9000 Y/(M3/IC) .05340 .05511 .05117 .06050 .06219 .ot506 .ot730 .06952 .07172 .07390 .07607 
1/(IJ/ItG) 1140.7 1421.2 1503.1 1516.5 1611.4 1751.5 1145.1 1933.9 2024.0 2115 .) Z207.1 
8/(IU/IC It) 2.7663 2.1792 2.9904 3.0997 ).2075 3.3136 ).4111 J.S%11 3.6226 3. 7227 ).1214 
C/(M/SIC) 216.3311 Z22 .0227 227.4002 232.5170 237.4092 242.1056 246.6291 251.0013 255.2162 259.1413 263.3492 
ltAPPA/0/MPA) 1.1100 1.1616 1.1593 1.1515 1.1450 1.1395 1.1141 1.1301 1.1274 1.1244 1.1219 
I!TA/(1000/It) 1.1 1.1 1.6 1.5 1.5 1.4 1.3 1.3 1.2 1.2 1.1 -w 1.0000 Y/(Ml/IC) .04773 .04994 .05210 .054Zl .05632 .05139 .06042 .06244 .06444 .06642 .06139 V> 
H/(U/IC) 1339.2 1419.1 1501.9 1515.4 1670.) 1756.6 1144.2 19)).1 2023.3 2114.7 2207.2 
8/(IU/It!O It) 2. 7569 2.1701 2.9114 ).0909 3.1911 3.3050 3.40M 3.5127 3.6143 3. 7144 ].lUI 
C/(M/SIC) 214.9549 220.8491 226.4014 2)1.6109 U6.6925 241.5010 246.1229 250.5100 254.1904 259.0691 263.1292 
ltAPPA/(1/MPA) 1.0691 1.0510 1.0415 1.0406 1.0140 1.0214 I.OU7 1.0197 1.0162 1.0132 1.0106 
lETA/ (1000/lt) 1.9 1.1 1.6 1.6 1.5 1.4 1.3 .. , 1.2 1.2 1.1 

2.0000 Y/(M3/IO) .02216 .OU50 .02671 .02602 .02122 .02131 .o29n .03063 .03172 .01210 .0)]16 
1/(ltJ/IC) 1321.5 1405.1 1419.3 1574.0 1660.0 1767.2 1135.6 1925.3 2016.1 2101.0 2201.1 
6/(IU/ItC It) 2.6111 2.1043 2.9175 3.0216 3.1371 ).2451 ).)507 ].4546 ).5569 3.6577 ). 7570 
C/(M/&IIC) 200.9299 209.1440 216.6011 22).4595 229.1211 235.7922 241.4130 246.7405 251.1140 256.6654 261.)210 
lAPPA/ 0/MPA) .5182 .5629 .5510 .5417 .5141 .5279 .n21 .5115 .5141 .5117 .5091 
liT A/ ( 1000/l) 2.5 2.2 2.0 1.9 1.7 1.6 1.5 1.4 1.4 1.3 1.2 

).0000 Y/(Ml/IC) .01362 .01469 .01569 .01664 .01754 .01161 .01925 .02006 .02016 .0216) .02239 
1/(ltJ/IC) 1306.4 1390.9 1476.1 1562.2 1649.4 1737.6 1126.9 1917.) 2001.7 2101.3 2195.0 
8/(IU/IG It) 2.6396 2. 7512 2.1737 2.9167 ).097) 3.2059 ).JUS 3.411] ).5204 3.6219 ). 7211 
C/(M/BIC) 117.6050 191.3055 207.7)56 216.2021 223.91)2 231.0127 237.6079 243.7791 249.5911 255.0915 260.3214 
lAPPA/ ( 1/IIPA) .4176 .3916 .3141 .3743 ,)662 .3597 .3543 .1499 .1411) .3432 .3405 
IITA/0000/l) 3.) 2.1 2.5 2.2 2.0 1.9 1.1 1.6 1.5 1.4 1.3 

4.0000 Y/(Ml/IC) .00939 .010]) .01119 .ouoo .01275 .01347 .01416 .01412 .01546 .01601 .01669 
H/(ltJ/IC) 1211.2 1)75.3 1462.5 1550.2 1631.6 1727.9 1111.1 1909.3 2001.4 2094.11 2111.1 
8/(ltJ/ItG I) 2.5975 2. 7197 2.1179 2.9529 3.0652 ).1751 ].2121 3.3115 3.4924 J.S945 3.6950 
C/(M/S!C) 177.4316 119.96117 200.9412 210.7214 219.5593 227.6239 2U.o579 241.9644 241.4216 254.4986 260.2405 
lAPPA/ ( 1/MPA) .ll21 .)123 .2911 .2171 .2791 .2734 .2612 .2640 .2605 .2576 .ZSSI 
lETA/ (1000/1) 4.2 3.5 ].0 2.6 2.3 2.1 1.9 1.1 1.6 1.5 ••• 

-



THEIMODTIAMIC PROPERTIES OF OCTANE 

TDIPIRATURIS/(Jt) 

P/(MPA) 400.000 425.000 450.000 475.000 500.000 525.000 550.000 575.000 600.000 625.000 650.000 675.000 

5.0000 V/(MJ/IG) .oo1n .00171 .00171 .00117 .00197 .OU209 .00225 .00249 .00293 .00385 .00491 .00603 
1/(U/ItG) 249.1 311.0 319.5 463.) 539.) 617.9 701.2 710.1 176.4 911.9 1013.5 1178.6 
S/(I.J/IG I) .6930 .uoo 1.0236 1.1132 I. 3390 1.4924 1.6473 1.7871 1.9511 2.1219 2.2834 2.4269 
C/(M/IIC) 116.9671 740.3307 664.6130 519.1136 512.1030 434.2887 351.9117 266.8596 113.1399 144.7930 141.1251 160.1962 
lAPP4/ ( 1/IIPA) .0030 .ou11 .0049 .0065 .00'10 .0134 .0222 .0444 .1205 .2596 .2926 .2824 
UT4/(1000/It) 1.5 1.6 1.1 1.9 2.2 2.6 3.4 4.9 8.1 11.6 1.9 6.6 

6.0000 f/(Ml/IG) .0016A .00171 .00171 .00116 .00195 .00206 .00220 .00240 .00269 .00320 .00393 .00473 
11/(U/IG) 249.1 311.5 319.9 463.5 539.1 617.3 699.5 776.5 867.5 964.1 1063.3 1159.8 
8/(IJ/ItG It) .6905 .1513 1.0205 1.1797 1.3341 1.4172 1.640) 1.7772 1.9321 2.0199 2.2455 2.3912 
C/(M/IIC) 127.9196 753.1511 679.56Al 606.6527 5)).6915 459.7096 313.1309 301.4926 235.6519 181.7011 164.81150 167.9974 
IAPP4/ ( 1/IIPA) .0029 .0036 .0046 .0061 .0012 .0117 .0110 .OliO .0622 .1219 .1870 .20)6 
UT4/0000/It) 1.5 1.6 1.7 1.1 2.1 2.4 2.9 3.9 5.6 1.0 8.1 6.7 

7.0000 f/(Ml/ltG) .0016A .00170 .00177 .00115 .00193 .00204 .00217 .0021) .00256 .00290 .00339 .00398 
11/(U/ItG) 250.4 )19.1 390.4 4U.I 539.1 616.1 691.4 774.0 162.4 954.4 1049.6 1145.2 \0 
1/(U/IG It) .6111 .1547 1.0176 1.1763 1.))09 1.4124 1.6342 1.7611 1.9193 . 2.0696 2.2119 2.16)1 

('t') 

C/(M/IIC) 131.7HI 765.6537 694.0065 62).4316 553.3643 413.0919 412.1605 343.4206 277.7599 222.8160 191.7718 113.7667 
IAPP4/ (1/IIPA) .0021 .oon .0046 .0057 .0076 .0104 .0152 .0219 .0410 .0139 .llU .1447 
IIT4/ ( 1000/lt) 1.4 1.5 1.6 1.1 2.0 2.3 2.7 3.3 4.) 5.7 6.5 6.2 

8.0000 f/(MJ/IG) .00163 .00169 .00176 .00114 .00192 .00202 .00214 .00221 .00247 .00271 .00301 .oon2 
11/(U/ItG) 251.1 319.7 390.9 46A.I H9.2 616.5 697.5 772.2 159.1 941.5 1040.6 1134.) 
S/(I.J/IG I) .6151 .1521 1.0147 1.1731 1.3271 1.4710 1.6217 1.7617 1.9095 2.0555 2.2001 2.3415 
C/(11/IIC) 149.3115 777.1396 707.H51 639.5352 512.0092 504.1730 437.1416 313.9776 313.5016 260.7370 223.4555 205.5108 
IAPP4/( 1/IIPA) .0021 .0034 .0042 .0054 .0070 .0094 .0132 .0195 .0105 .0491 .0762 .lOIS 
IIT4/ ( 1000/lt) 1.4 1.5 1.6 1.1 1.9 2.1 2.4 2.9 3.5 4.4 5.2 5.4 

9.0000 f/(Ml/ltG) .1016) .00169 .00175 .00113 .001~1 .00200 .00211 .00224 .00241 .00262 .00219 .00323 
11/(I.J/IG) 251.1 320.4 391.4 46A.4 539.3 616.3 696.9 710.9 856.7 944.5 1034.5 1126.4 
1/(I.J/IG It) .6135 .1496 1.0120 1.1700 1.3236 1.4719 1.6217 1.7555 1.9015 2.0448 2.1861 2.)241 
C/(11/IIC) 159.7174 119.7314 721.5695 655.0293 519.7542 525.3019 461.4752 401.4041 344.1716 294.5669 255.3255 231.0220 
IAPP4/ (1/IIPA) .0027 .0033 .0040 .0051 .0065 .11016 .0117 .0165 .0242 .0163 .0537 .0128 
IIT4/0000/I) 1.4 1.5 1.6 1.7 1.1 2.0 2.3 2.6 3.1 ).7 4.3 4.6 

10.1000 f/(Ml/IG) .00162 .00161 .00115 .00112 .00190 .00191 .00209 .00221 .00215 .00253 .00216 .00103 
11/(I.J/IG) 252.6 321.0 391.9 464.1 539.5 616.3 696.5 710.0 854.9 941.6 10)0.2 1120.6 
1/(I.J/I.G It) ... u .1471 1.009) 1.1670 1.1202 1 .... , 1.6191 1.7500 1.1946 2.0)61 2.1751 2.)116 
C/(M/IIC) 169.9147 101.3684 734.7551 169.9746 606.7229 544.5922 413.4603 426.4499 31).0372 325.0016 285.5427 257.6644 
lAPPA/ ( 1/MPA) .0026 .00)2 .0039 .0041 .0061 .0079 .o1os .014) .0200 .02115 .0404 .0544 
HT4/ ( 1000/1) 1.4 1.4 1.5 1.6 1.1 1.9 2.1 2.4 2.7 ).2 1.6 3.9 



!IIUIIODTIWIIC ,_.IITIII OF OCTAIII 

TIIIPIIAlVIKS/ (I) 

P/(IIPA) 700.000 725.000 750.000 175.000 100.000 125.000 150.000 175.000 900.000 925.000 950.0110 

5.0000 Y/(113/IG) .00697 .00780 .00156 .00927 .00992 .01055 .01114 .01171 .01225 .01271 .OillO 
1/ (IJ/IG) 1270.0 1359.7 1441.9 IUI.2 1627.9 1711.3 1109.4 ltul.4 1994.2 2018.1 2182.8 
1/(IJ/IG I) 2.5599 2.6159 2.10M 2.92)9 3.0)71 3.1490 ).2579 ,,,.., ).4692 3.51ZO ],67)0 
C/(M/SIC) 17l.4390 115.9116 197.4406 207.1414 2l1.)]ll 226.0211 234.0521 241.5031 241.4606 254.9901 261.1461 
lAPPA/( 1/MPA) .2661 .2519 .2406 .2)17 .2247 .2191 .2166 .2101 .2076 .2050 .2021 
IITA/0000/1) 5.1 4.1 3.6 2.9 2.6 2.) 2.1 1.9 1.8 1.6 1.5 

6.0000 Y/(lll/IG) .00550 .00622 .00619 .00751 .00109 .00166 .00917 .00967 .01015 .01062 .UI107 
1/(IJ/IG) 1251.] 1345.1 14)6.0 1526.7 1617.6 1709.0 1101.0 1193.7 1917 .J 2011.6 2176.9 
S/(IJ/IG I) 2.527] 2.6561 2.1794 2.1914 l.Olll 3.1262 ].2361 ).3436 ).4490 ].5525 3.6541 
C/(11/SIC) 176.1999 117 .)776 197.95)0 201.0126 217.5982 226.4112 234.7691 2U.51U 249.7104 256.6136 263.0636 
lAPPA/ 0/IIPA) .2066 .2017 .1957 .1199 .1141 .1105 .1169 .lUI .1711 .1619 .1670 
lETA/ ( 1000/1) 5.4 4.5 ),7 ).2 2.1 2.5 2.2 2.0 1.9 1.1 1.6 

7.0000 Y/(IIJ/IG) .00459 .00520 .OU577 .006)2 .00614 ,007]) ,00710 .00125 .00868 .00909 .00949 
1/(U/IG) 1239.3 1312.2 1424.3 u ... , 1601.0 1100.2 17U.O 1886.4 1980.5 2075.5 2171.2 
S/(IJ/IG I) 2.5001 2.6)04 2.155) 2.1757 2.9924 3.1060 3.2161 ),)250 ),4311 ].5352 ].6113 - C/(M/&IC) 116.7272 19].1303 202.4565 211.4909 220.4261 229.0610 U7.2475 245.0269 252.1903 259.3621 265.91)7 

w 
-...I lAPPA/ ( 1/IIPA) .1566 .1595 .1517 .1566 .1536 .1509 .141) .1461 .1440 .1423 .1407 

IITA/( 1000/1) 5.4 4.6 ].9 ).4 2.9 2.6 2.) 2.1 (.9 1.8 1.7 

8.0000 Y/(113/IG) .00401 .00651 .00501 .00541 .00594 .006)1 .00610 .00121 .00759 .00797 .00133 
H/(IJ/IG) 1221.0 1321.2 14U.9 1506.5 1599.1 1692.1 1715.5 1179.5 1974.2 2069.6 2165.1 
8/(IJ/IG I) 2.4719 2.6087 2.7)66 Z.IUI 2.9134 ].0171 ).1994 3.)084 ).4151 ). 5197 ).6223 
C/(II/81C) 201.5751 204.4514 210.43)4 217.7126 2U.6UI 2]).60)0 241.4147 241.9162 256.2)93 263.1193 269.1297 
IAPPA/0/MPA) .1174 .1252 .1214 .1290 .1214 .1212 .1251 .1243 .1230 .1217 .1205 
IITA/0000/1) 5.0 4.4 ).9 3.4 3.0 2.7 2.4 2.2 2.0 1.9 1.1 

9.0000 Y/(113/IG) .OOJU .00406 .00666 .00611 .00521 .00567 .00605 .00642 .00678 .OU712 .00745 
H/(IJ/IG) 1219.2 lll2.2 1405.1 1491.0 1591.2 1614.6 1178.6 187l.1 1968.2 2064.1 2160.7 
8/(IJ/IC I) 2.4591 2.5903 2.116) 2.8312 2.9565 3.0715 3.1137 3.2912 3.4005 3.5055 3.6016 
C/(I/81C) 220.3656 218.4911 221.3241 226.56U 232.9974 U9.9155 247.1309 254.2516 261.2405 268.0197 274.5662 
lAPPA/ ( 1/MPA) .0814 .U9U .lOll .1066 .1017 .1071 .1076 .1068 .1060 .1052 .1044 
liT A/ 0000/l) 4.5 4.2 3.1 3.4 3.0 2.7 . 2.5 2.2 2.1 1.9 1.8 

IU.OOOO Y/(IIJ/lC) .00335 .oono .00406 .00662 .00471 .00514 .00541 .00581 .00614 .00665 .00676 
1/(IJ/IG) 1212.3 1304.8 1397.6 1490.7 1584.1 1677.9 1772.2 1867.1 1962.7 20511.9 2155.9 
6/(IJ/IG I) 2.4450 2.5741 2.7006 2.8221 2.941] 3.0561 3.1694 ).2795 3.3111 3.4926 3.5961 
C/(M/SIC) 241.71151 235.2566 2)4.6549 U7.4687 242.1901 241.9501 254.2l67 2.0.7461 267.2939 27l.7106 280.1117 
lAPPA/ ( 1/IIPA) .0615 .0716 .01143 .0114 .0907 .0911 .092) .092) .0921 .0911 .09() 
liT A/ ( 1000/1) 4.0 3.9 3.6 3.3 3.0 2.7 2.5 2.) 2.1 1.9 1.1 

-
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PllOPIITlES OP BATUIATID mMII& 

TI!MPBIATUU PUSSUI.I VOLUMI/(Nl/I.G) l.raALPY/(IJ/IG) BITilOPY/(IJ/I.G I) 
It MPA " YG HP HPG JIG ., SPG 8G 

425.00000 .10461 .00167 .24759 309.47682 290.52797 600.00479 .91487 .61360 1.59847 
430.00000 .11925 .00168 .21838 323.53274 286.86748 610.40022 .94770 .66713 1.61413 
435.00000 .13543 .00169 .19321 337.70921 213.13452 620.8437) .91041 .65088 1.63130 
440.00000 .15327 .00171 .17144 352.00343 279.JZ863 631.33206 1.01301 .63484 1.64785 
445.00000 .17287 .00172 .1U56 366.41261 275.44914 641.86175 1.04550 .61899 1.66449 
450.00000 .19435 .00174 .13611 JS0.93240 271.49711 652.42951 1.07716 .60333 1.68119 
455.00000 .21781 .00175 .12174 395.56234 267.46887 663.03121 1.11011 .58784 1.69795 
460.00000 .24338 .00177 .10913 410.29875 263.36456 673.66ll1 1.14222 .57253 l. 71475 
465.00000 .27118 .00179 .09805 425.13917 259.18246 614.32163 1.17420 .55738 l. 73158 
470.00000 .30133 .00181 .08827 440.08165 254.92032 695.00197 1.20605 .54238 1.74843 
475.00000 .33395 .00182 .07962 455.12448 250.57525 705.69973 1.23776 .52753 1.76528 
480.0UOOO .36'118 .00184 .07194 470.26658 246.14342 716.41001 1.26933 .51280 1. 78213 
485.00000 .407U .00186 .06511 485.50725 241.62012 727.12737 1.30077 .49819 1.79896 
490.00000 .44800 .00188 .05901 500.84682 236.99929 737.84611 1.33208 .48367 1.81576 
495.00000 .49187 .00190 .05355 516.28613 232.27358 748.55971 1.36326 .46924 1.83250 - 500.00000 .53890 .00192 .0486) 531.82740 227.43357 75'1.26097 1.39432 .45487 1.84919 ~ - 505.00000 .511926 .00195 .04425 547 .47l55 222.46825 769.94180 1.42526 .44053 1.86580 
510.00000 .64310 .00197 .04027 563.22939 217.36363 780.5'1302 1.45610 .42620 1.88231 
515.00000 .70059 .00199 .03668 579.10104 212.10307 791.20411 1.48685 .41185 1.89870 
520.00000 .711190 .00202 .03342 595.09685 206.66593 801.7b278 1.51752 .39743 1.91496 
525.00000 .82722 .00205 .03046 611.22750 201.02707 812.25458 1.54814 .38291 1.93105 
530.00000 .89674 .00208 .02776 627.50563 195.15698 822.66261 1.57873 .31>822 1.94695 
535.00000 .97067 .00211 .02529 643.94962 189.01628 832.96590 1.60932 .35330 1.96262 
540.00000 1.04923 .00215 .02303 660.57988 182.55933 843.13921 1.63995 .33807 1.97802 
545.00000 1.13265 .00218 .02094 677.42334 175.72773 853.15106 1.67066 .32244 1.99310 
550.00000 1.22119 .00222 .01902 694.51404 11>8.44697 862.96101 1. 70152 .30627 2.00779 
555.00000 1.31510 .00227 .01723 711.89601 160.62003 872.51604 1. 73260 .28941 2.02200 
560.00000 1.41469 .00232 .01557 729.62605 152.11854 881.74458 1. 76399 .27164 2.01563 
565.00000 1.52026 .00238 .01400 747.78036 142.76557 890.54593 l. 79582 .25268 2.04851 
570.00000 1.63214 .00245 .01252 766.46540 132.30443 898.76983 1.82827 .23211 2.06039 
575.00000 1.75070 .00253 .01110 785.83705 120.33918 906.17622 1.86159 .20929 2.07088 
580.00000 1.87634 .00263 .00971 806.14791 106.18746 912.33537 1.89620 .18308 2.07928 
585.00000 2.00947 .00277 .00828 827.86795 88.46141 916.32936 1.93287 .15122 2.08409 
590.00000 2.15057 ,Q0299 .00668 852.181ll 63.14043 915.32154 1.97356 .10702 2.08058 
594.64000 2.30015 .00423 .00423 891.17544 o. 891.17544 2.03849 o. 2.03849 

-



THERHOUYNAMIC PIOP!ITI!S OP NONAMI 

T!MPEIIATUil!S/(11:) 

P/ (liP A) 4U.OOO 450.000 475.000 500.000 5U.ooo 550.000 575.000 1>00.000 625.000 650.000 675.000 

.1000 Y/(Ml/ICG) .259711 .2711)1 .29639 .31415 .))165 ,)4895 .)6609 .)8)10 .40000 .41681 .41155 
H/(U/KG) 6110.1 657.4 711>.9 118.1 842.8 909.0 917.2 1047.5 1119.7 1193.8 121>9.6 
S/(ltJ/ICG It) 1.1>1119 1.7125 1.11>12 1.91180 2.1129 2.2)61 2.1575 2.4771 2.5950 2.7112 2.8257 
C/(H/St:C) 159.1841> 165.7296 171.6072 177.1196 182.])78 187.3126 192.01211 196.67411 201.11 31> 205.4165 209.5982 
KAPPA/ ( 1/MPA) 10.6192 10.5012 10.40)) 10.3271 10.21>91 10.2233 IO.IIU 10.1567 IO.Il23 10.1122 10.0954 
BETA/ ( 1000/lt) 2.9 2.6 2.4 2.2 2.1 2.0 1.9 1.8 1. 7 1.6 1.5 

.lOll Y/(Ml/ltG) .25617 .27449 .292)6 .10990 .32719 .14428 .36121 .37801 .)94711 .41110 .42783 
H/(U/JtG) 600.2 657.4 716.9 718.7 842.7 908.9 917.2 1047.5 1119.7 119) .8 1269.6 
8/(JtJ/ItG I) 1.6009 I. 7316 1.8603 1.9871 2.1120 2.2352 2.3566 2.4762 2.5941 2.710] 2.8248 
C/(M/S!C) 159.U41 165.6240 171.5200 177.0467 182.276) 187.2604 192.0313 196.6364 201.01105 205.1879 209.5134 
UPPAl (1/MPA) 10.5099 10.]7]4 10.2732 10.1974 IO.Illl 10.0927 10.0551 10.0260 10.0016 9.9815 9.9647 
I!TA/(1000/1) 2.9 2.6 2.4 2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 

.2000 Y/(Ml/IG) .00167 .00174 .14201 .15179 .16126 .17051 .17951 .18852 .19133 .206115 .21470 
11/(U/IG) ]09.5 380.9 712.4 714.1 139.3 905.9 974.5 1045.1 1117.6 1191.8 121>7 .9 
1/(IJ/JtG I) .9146 1.11178 1.8092 1.9372 2.0611 2.1870 2.30911 2.4291 2.5474 2.1>6]9 2.1181 
C/(M/SIC) 745.1162 660.1516 164.7062 171.4130 177.5611 Ill .2710 118.6417 193.7356 191.5869 201.2171 207.71J4 
IAPPA/11/MPA) .0031 .0049 5.4511 5.1517 5.28117 5.211>1 5.1951 5.1626 5.1l64 5.1150 5.0974 
lETA/ (I000/1) 1.6 1.1 2.1 2.5 2.] 2.1 2.0 1.9 1.1 1.7 1.6 N ...,. 

.111110 9/(Ml/IG) .00167 .00174 .09023 .097U .IOU] .11094 .11135 .IZ361 .12974 .13571 .14173 
11/(U/IG) ]09.6 311.0 707.5 170.6 135.7 902.8 971.8 1042.6 1115.4 11119.9 1266.1 
S/(JtJ/IG I) .9141 1.0775 1.1751 1.9047 2.0117 2.1565 2.2791 2.3997 2.5185 2.6353 2. 7504 
C/(M/SIC) 746.2843 662.2115 157.0343 165.2142 172.4841 179.0452 115.0121 190. 701) 196.0006 201.0172 205.81116 
lAPPA/ ( 1/MPA) .0031 .0041 ].8474 ].72811 ].6441 3.51140 ],)380 3.51124 ].4741 3.4513 ].4328 
IBTA/ (I000/1) 1.6 1.1 ].3 2.9 2.6 2.] 2.2 2.0 1.9 1.8 1.7 

.41100 9/(Hl/IG) .00167 .00174 .00112 .07011 .07575 .01101 .01619 .09112 .09593 .10062 .10523 
H/(U/IG) 309.6 111.0 455.1 766.2 131.9 199.5 968.9 1040.1 1111.1 1117 .a 1264.) 
8/(IJ/JtG I) .9141 1.0172 1.2375 1.1192 2.0076 2.1J]l 2.2567 2.1179 2.4911 2.6141 2.7297 
C/(M/SIC) 747.4500 661.7201 577.7146 151.4643 167.0517 174.5905 111.3740 187.5165 19].3514 191.7556 201.11>25 
IAPPA/(1/MPA) .00)11 .0048 .0066 2.9417 2.1311 2.7674 2. 7154 2.6760 2.6454 2.6211 2.6016 
liT A/ ( 1000/1) 1.6 1.8 2.0 3.3 2.9 2.6 2.] 2.1 2.0 1.8 1.7 

.5000 9/(M3/IG) .00166 .00174 .00112 .05351 .05149 .06309 .06744 .07160 .07561 .07952 .Oilll 
11/(IJ/ItG) 309.7 181.0 455.1 761.3 .827.9 196.1 965.9 1037.5 11111.1 1115.1 1262.4 
1/(IJ/IG I) .91ll 1.0769 1.2371 1.1572 1.917a 2.1141 2.2383 2.1601 2.4791 2.n14 2.7131 
C/(M/SIC) 745.6857 665.1475 579.5171 150.9274 161.1905 169.1797 177.5051 114.)621 1911.6362 196.4510 201.19)6 
lAPPA/ (1/MPA) .110)6 .01141 .0066 2.5039 2.)7a2 2.2169 2.2213 2.1136 2.1503 2.1244 2.1018 
liT A/ ( 1000/1) 1.6 ... 2.0 ].9 3.3 2.1 2.5 2.3 2.1 1.9 1.8 

.6000 9/(Ml/IG) .00166 .00174 .00112 .00192 .04616 .05103 .05490 .051S6 .06206 .06543 .06872 
1/ (JtJ/IG) 309.7 311.1 455.1 531.1 823.6 192.5 962.9 1034.9 11011.5 llll. 7 llb0.6 
S/(IJ/JtG I) .9135 1.0766 1.2361 1.)9411 1.9690 2.0972 2.2224 2.3449 2.4651 2.5811 2.6991 
C/(M/SIC) 747.8990 664.9125 511.2911 491.1476 154.7981 164.1713 173 .4ll00 111.0290 187 .IISIJ . 194.1021 199.9007 
IAPPA/(1/MPA) .DOll> .0041 .0065 .0097 2.0810 1.9765 1.91175 1.8586 1.11223 I. 7945 1.1727 
lETA/ ( I000/1) 1.6 1.1 2.0 2.4 3.7 ).1 2. 7 2.4 2.2 2.0 1.9 



THt:-JYIWIIC P-t;RTIIS OP IIUIWII 

TIIINIATUIIU/ ( l) 

P/(MPA) 700.000 725.ooo 750.000 775 .ooo 100.000 125.000 150.0011 175.000 900.000 925.000 950.000 

.1000 V/(M1/IG) .45021 .46685 .41]41 .4"'7 .51647 .51294 .549:19 .56511 .51222 .59160 .61497 
H/(lJ/kG) 1]47.2 1426.4 1507.) 1589.6 1671.5 1751.1 1145.5 1911.5 2022.9 111).4 2105.2 
S/(kJ/lG I) z.ue5 ).0497 ).159) ). 2671 ).1711 ).4711 ).512) ).6144 ).7151 1.114) J.98ZZ 
C/(M/SI!C) Zll.6706 217.6419 221.5266 225.1259 229.0412 212.6981 2]4.21126 219.1019 241.264) 246.67]4 250.021) 
KAPPA/ ( 1/IIPA) 10.0114 10.0695 10.0595 10.0509 10.0416 10.0)7) IO.Olll 10.0271 to.ouo 10.0194 10.016) 
lilT A/ ( 11100/1) 1.5 1.4 1.4 l.l 1.) 1.2 1.2 1.2 1.1 1.1 1.1 

.lOll 'f/(H)/ItC) .444)0 .46071 .47707 .49]40 .50969 .52595 .54ZII .551:19 .57451 .59076 .60691 
H/(IJ/IG) 1147.2 1426.4 1507 .) 1519.6 167l.5 1751.1 1145.5 19)) .5 20Z2.1 ZIU.4 Z205.2 
8/(IJ/IG I) 2.9)76 ).0411 ).1514 1.2665 ).)7)0 ).4710 ).5115 ).6115 ).7142 ).IllS 1.9114 
C/(M/SIC) 2U.649l 217.6252 221.5104 225.1111 229.0159 2)2.6112 216.27lS 2)9. 7960 241.2S96 2 ..... 77 250.02]4 
KAPPA/ ( 1/HPA) 9.9506 9.9)11 9.9217 9.9201 9.9121 9.9065 9.90ll 9.196) 9.1922 9.1117 9.1156 
liT A/( 1000/lt) 1.5 1.4 1.4 1.) 1.) 1.2 1.2 1.2 1.1 1.1 1.1 

.2000 'f/(H1/IG) .22)21 .UliO .24027 .24171 .25711 . .26541 .27112 .21214 .29044 .29172 .10699 
1/(U/IG) 1145.6 1425.0 1505.9 15h.4 1672.4 l7S7.1 1144.6 19)2.7 2022.1 2112.7 2204.5 
S/(IJ/IC I) 2.1911 ).0012 ).11)0 l.ZZU ).)271 ).4)29 ).5165 ).6116 ).7394 ).1117 ).9167 
C/(M/SIC) 212.0179 211).2210 220.2981 224.2MI 221.1255 211.9011 2)5.5941 2l9.2Ul 242.7614 246.2"' 249 ... 7] 
lAPPA/ U/HPA) 5.0121 5.0705 5.0401 S.051l 5.0411 5.0)74 5.0)11 5.0271 5.0229 5.019) 5.0162 - IITA/0000/1) 1.5 1.5 1.4 1.4 1.) 1.) 1.2 1.2 1.1 1.1 1.1 

~ 
Y/(lll/IG) .14761 .1SJ44 .15922 .16495 .170M .11197 .11759 .19)11 .19176 .204)) \.>) .)000 .176)) 
K/(IJ/IG) 1)64.0 1421.5 1504.6 1517.2 1671.) 1756.1 1141.6 1911.1 2011.1 2112.0 2201.9 
1/(IJ/IC I) 2.1617 2.9751 ).0153 ).)916 1.1004 ).6056 ).509) ).6115 ).7124 . ).1111 ).9091 
C/(M/SIC) 210.1175 214.101l 219.0641 2U.lU4 227.2016 Ul.l040 2]4.911) 211.6210 242.261) 245.1237 249.)141. 
KAPPA/ (1/HPA) ).4175 ).4041 ).1941 ).1150 1.1774 ).)701 ).1652 ).)60) ).)561 3.1525 ).)49) 
IITA/0000/1) 1.6 1.5 1.4 1.4 1.3 l.l 1.2 1.2 1.2 1.1 1.1 

.4000 Y/(lll/IG) .10977 .11426 .11169 .12)01 .12741 .1)175 .1)604 .14031 .14456 .14179 .15300 
H/(IJ/IG) 1]42.4 1422.0 150).3 1516.0 1670.1 1755.7 1142.7 1910.9 2020.5 2111.2 2201.2 
8/(IJ/IG I) 2.1411 2.9551 ).0652 3.1737 ).2106 1.1159 ).4M7 ).5921 ).6910 ). 7924 ).1905 
C/(M/S!C) 201.7197 21l.1640 217.1245 222.1Z4l 226.21U 210.1141 2l4.U26 2l1.0481 241.7721 245.4104 241.9701 
KAPPA/ (1/HPA) 2.5156 2.5724 2.5614 2.55ZI 2.5441 2.5176 2.5119 2.5269 2.5227 2.5190 2.5151 
HTA/(1000/1) 1.6 1.6 1.5 1.4 1.4 1.1 1.3 1.2 1.2 1.1 1.1 

.5000 9/(HJ/IG) .01706 .09074 .09417 .09795 .10149 .10500 .10149 .11195 .11519 .11111 .lZ221 
1/(IJ/IG) 1140.7 1420.5 1501.9 1514.7 1669.0 1754.7 1141.7 1910.0 2019.6 2110.5 2202.5 
1/(IJ/IG I) 2.1269 2.9)90 1.049) ).1510 ).2650 ).)704 3.474) 3.5761 ).6777 ).777) ).1754 
C/(M/SIC) 207.0145 211.9167 216.5799 221.05)9 225.1626 229.5256 21J.SSII U7.47S9 241.2181 245.0052 241.6154 
lAPPA/ ( 1/HPA) 2.0871 2.0714 2.0620 2.0525 2.0445 2.0)77 2.0)19 2.0269 2.0226 2.0111 2.0156 
HTA/(1000/1) 1.7 1.6 l.S 1.5 1.4 1.) 1.) 1.2 1.2 1.1 1.1 

.6000 Y/(M)/ItG) .07192 .07506 .07115 .01119 .01420 .01717 .09012 .09104 .09594 .09112 .10161 
1/(IJ/IC) ll19.0 1419.0 1500.5 Ull.5 1667.9 1751.6 1140.1 1929.2 20111.11 2109.7 2101.1 
8/(IJ/IG I) 2.811) 2.9255 ).0)60 ).1449 ).2520 ).)576 ).4616 ).5641 1.6652 ).7641 ).86)0 
C/(M/S!C) 2Q5.ll2l 210.4591 215.)309 219.9121 224.4449 221.7409 212.1905 2)6.9095 240.1116 244.6081 241.)081 
KAPPA/U/HPA) l. 7552 1.7410 1. 729) I. 7195 1.711) 1.7044 1.6915 1.6915 1.6191 1.6851 1.6821 
lETA/( 1000/1) 1.1 1. 7 1.6 1.5 1.4 1.4 1.) 1.1 1.2 1.2 1.1 

-



TH!IIIUDYIWIIC PIUP!IT1U or IIOIIAIII 

TIIIPIIlATUUS/ (l) 

P/(MPA) 425.000 450.000 415.000 HO.OOO 525.000 550.000 575.000 600.000 625.000 650.000 675.000 

5.0000 Y/(113/IG) .00164 .00170 .00177 .00116 .00195 .00207 .00222 .00243 .00271 .0014, .00417 
1/(llJ/lG) 312.2 )13.0 456.1 531.4 601.6 611.3 772.3 Ul.9 946.1 1047.2 11411.6 
1/(llJ/IG I) .9024 1.0640 1.2222 1.37 .. 1.5273 1.6756 1.1249 1.9606 2.1144 2.2730 2.4261 
C/(11/I&C) 797.1191 724.1410 651.3021 571.4164 505.U6JJ 430.JJII 353.1669 275.1452 199.5)95 152.1474 145 .991>4 
lAPPA/ (1/IIPA) .0031 .OUB .0050 .0066 .0091 .0114 .0214 .0195 .U910 .2010 .2619 
liT A/ (1000/l) 1.5 1.6 1.7 1.9 2.1 2.5 3.1 4.3 6.9 9.8 1.7 

6.0000 Y/(113/IG) .00163 .oouo .00177 .00114 .00193 .00204 .00217 .oon5 .00260 .00299 .00156 
1/(llJ/IG) 312.9 313.!1 456.5 511.5 601.4 617.7 770.8 848.1 939.3 1033.1 1UI.2 
1/(llJ/lG I) .9000 1.04U 1.2192 1.1731 1.5212 1.6707 1.1114 1.9514 2.0992 2.2474 2 .)945 
C/(11/UC) 108.0195 736.3160 665.4950 595.2069 525.1622 454.7992 313.6261 114.0409 247.6141 194.4676 169.5411 
lAPPA/( 1/IIPA) .0030 .00)1 .0041 .0042 .ouu .0117 .0175 .0216 .0521 .1uo2 .1559 
..,., ( 100011) 1.4 1.5 1.7 1.1 2.0 2.) 2.1 3.5 4.7 6.5 7.2 

7.0000 Y/(113/IG) .001U .00169 .00176 .00113 .00192 .00202 .00214 .00229 .00249 .00277 .OUJI5 
1/(llJ/lG) 31J.5 )14.0 4,..9 531.7 601.4 617.2 769.7 146.6 935.2 1026.4 1120.2 """ """ 1/ (llJ/lG I) .1976 1.0518 l.UU 1.3699 1.51U 1.6 .. 2 1.1121 1.9419 2.01115 2.2316 2.1732 
C/(1/I&C) lli.Oll6 741.0944 679.1774 611.2421 544.0561 477.2139 410.7161 146.9172 216.1797 215.3018 201.0387 
lAPPA/ (1/IIPA) .0029 .ou36 .004!1 .oust .OU77 .0105 .0149 .0225 .0363 .OftO'I .0951t 
liT A/ ( 1000/l) 1.4 1.!1 1.6 1.7 1.9 2.2 2.!1 3.0 3.7 4.7 5.6 

I.OOUO Y/(113/IG) .OOIU .00161 .00175 .00112 .00190 .00200 .002ll .00224 .00241 .0026) .00291 
1/(IJ/IG) 114.2 Jl6.!1 457.3 532.0 601.4 616.9 761.9 145.0 912.4 1021.7 llll.1 
1/(IJ/IG I) .1953 1.0562 1.21J5 1.3667 1.5159 l.ftUO 1.1077 1.9375 2.0102 2.2202 2.15112 
C/(11/SIC) 127.1153 759.4911 692.4019 626.590!1 !161.9299 491.1194 43S.29ll 375.9572 320.4117 271.4906 214.1906 
lAPPA/ (1/IPA) .0029 .oun .004) .0055 .0071 .OU95 .ouo .0116 .0277 .Oit25 .Oft lit 
atA/UU00/1) 1.4 1.5 1.6 1.7 1.1 2.0 . 2.3 2.7 3.2 3.1 4.4 

9.0000 Y/(113/IG) .00162 .00161 .00174 .00111 .00119 .00191 .00201 .00220 .002)!1 .002!13 .00216 
1/(llJ/lG) 314.1 )15.1 457.1 532.) 601.5 616.7 761.3 143.9 930.4 1011.4 1108.2 
1/(llJ/lG I) .1931 1.0531 1.2101 1.3637 1.5125 1.6510 1.10Jl 1.9l19 2.07]1 2.2112 2.14611 
C/(11/SIC) 137.3969 770.6009 705.2139 641.3367 511.9121 !117.7154 457.9146 402.0295 350.0297 303.5121 265.1114 
UPPA/(1/IPA) .0021 .0014 .0042 .OU52 .0046 .0017 .0116 .on9 .0224 .0323 .Oit60 
liT A/ ( 1000/1) .... 1.4 1.5 1.6 1.1 1.9 2.1 2.4 2.1 3.2 3.7 

10.0000 Y/(13/IG) .00162 .00167 .00174 .00110 .OU1U .00196 .00206 .00217 .00230 .OUZ46 .00265 
1/(llJ/IG) 315.5 315.7 451.2 532.6 601.7 616.7 167.9 143.0 921.9 1016.1 1104.1 
1/(IJ/IG I) .1909 1.0514 1.2012 l.J601 1.5092 1.6543 1.7911 1.9261 2 .U670 2.2017 2.ll76 
C/(1/SIC) 146.7160 781.4]6) 711.6377 655 .SJ62 595.1212 536.2616 411.9589 425.1710 376.6991 332 .4ll6 295.1421 
lAPPA/ ( 1/IPA) .0027 .OUll .0040 .ousu .0062 .0010 .0104 .OIJ9 .U188 .OH9 .0354 
UTA/(1000/1) 1.4 1.4 1.5 1.6 1.7 1.1 2.0 2.2 2.5 2.1 3.1 



TIII--TIIAIIIC PIOPIITIII or ....a 

TDIPIUTVUI/(It) 

P/(NPA) 700.000 125.000 750.000 775.000 100.000 125.000 150.000 175.000 900.000 925.000 950.000 

5.0000 V/(113/ltG) .oon1 .00611 .00697 .00769 .001)6 .10199 .00951 .OIOU .01067 .01111 .01161 
R/(ltJ/ItG) 1245.6 1])9.3 1431.2 1522.4 .. u.4 1104.7 1196.5 1111.9 1912.2 2076.2 2111.1 
1/ (ltJ/ItG It) 2. 51171 2.6917 2.12)] 2.9429 3.0515 ).1101 ).2105 l.JI77 ).4927 l.59S7 J.6969 
C/(11/SIC) 151.6127 164.7210 116.2695 117.2706 197.4622 206.1391 215.4767 221.4611 230.1792 2J7.102l 244.2940 
ltAPPA/(1/NPA) .2701 .2627 .2512 .2407 .U20 .2261 .2119 .2140 .2100 .2066 .20)7 
liT A/ (IOOU/It) 6.9 5.4 4.) ).6 3.1 2.7 2.4 2.2 2.0 1.1 1.1 

6.0000 'I(Kl/ltG) .004U .00492 .oo551 .oouo .00679 .00714 .00716 .001)5 .00112 .00927 .00971 
H/(ltJ/ItG) 1221.0 uu.o 1416.5 1509.2 1601.5 1694.0 1716.9 1180.2 1974.2 2061.9 2164.4 
ll/(ltJ/ItG It) 2.SJSJ 2.6615 2. 7954 2.9169 3.0)4] 3.1611 3.2519 3.3672 ).4731 3.5769 ).6717 
C/(11/IIC) 166.4510 171.1031 110.1953 119.)640 191.9975 201.1054 216.7424 224.875] U2.5192 U9.7013 246.412) 
!tAPPA/ 11/NPA) .1156 .ltU .1957 .1922 .1177 .1132 .1791 .1755 .1724 .11196 .167) 
liT A/ (1000/lt) 6.5 5.5 4.6 3.9 ].] 2.9 2.6 2.] 2.1 1.9 1.1 

7.0000 Y/(Kl/ltG) .OUJU .00416 .00470 .00522 .0051) .00621 .00667 .00711 .00753 .00194 .001)) 
R/(ltJ/ItG) 1215.2 IJ09.9 1404.0 1497.5 1590.1 1614.2 1777 .I 1171.9 19611.6 2061.9 2151.0 
S/(ltJ/ItG It) 2.5114 2.11444 2. 7719 2.1946 J.OUI ).1210 ].2)91 3.3419 ).4556 ).5601 ].61>2S - C/(11/SIC) 116.1395 IIS.Ull 119.4070 196.1479 203.9741 212 .ll75 220.2541 221.1]71 2lS.7006 242.9162 249.71lS 

"""' 
ltAPPA/(1/NPA) .1254 .1426 .UOl .1527 .15u .1507 .1415 .146) .1442 .1422 .1405 

VI liT A/ (1000/1) 5.7 5.2 4.5 4.0 ).5 ).0 2.7 2.4 2.2 2.0 1.1 

1.0000 Y/(Kl/lG) .00127 .00)61 .00412 .00456 .00499 .00542 .00512 .00622 .00660 .00696 .00732 
H/(ltJ/ItG) 1206.1 1299.9 un.1 1417.6 1511.4 1675.4 1769.6 1164.) ln9.s 2055.4 2151.9 
S/(ltJ/ItG It) 2.4935 2.6252 2.1525 2.1755 2.9946 ).110) 3.2221 3.3326 l.4J99 3.5450 3.6479 
C/(11/SIC) 212.2101 203.4547 202.7410 206.2594 211.925) 211.6519 22S.Ill2 Ul.119l 240.3219 247.)415 254.1206 
!tAPPA/ (1/NPA) .0864 .1042 .1152 .1211 .lUI .1245 .1242 .1233 .1221 .1209 .1191 
IITA/(1000/l) 4.7 4.6 4.) ).9 ).4 ).1 2.1 2.5 2.3 2.1 1.9 

9.0000 V/(Kl/lG) .00304 .00))6 .00)12 .00409 .OM46 .00413 .00520 .00555 .00519 .00622 .00655 
8/(I.J/lG) 1199.7 1292.) Ul5.6 1479.) 157).) 1667.6 1162.2 1157.4 1953.0 2049.) 2146.2 
1/(lJ/ItG It) 2.4791 2.6099 2.7364 2.159) 2.9716 ).0946 ).2077 ].3110 3.4251 3.5)1] ).6)47 
C/(11/SIC) 2)9.5747 225.0111 219.)556 219.2616 222.)1)1 227 .Jill Ul.2400 2l9.655l 2411.2644 252.1151 259.4105 
lAPPA/ (1/IIPA) .OU2 .0773 .0111 .0964 .1009 .lOll .1044 .1046 .1044 .1Ul9 .lUll 
IITA/(1000/l) 4.0 4.1 ).9 3.7 ).] l.O 2.1 2.5 2.3 2.1 1.9 

10.0000 Y/(Kl/lG) .00211 .OOJI4 .00344 .00)75 .00407 .OM40 .00472 .00504 .OOSJS .00565 .00594 
H/(ltJ/IG) 1195.0 1216.6 ll79.2 1412.5 1566.4 1660.1 1155.7 1151.1 1947 .I 2043.7 2140.9 
8/(ltJ/ItG I) 2.4619 2.5975 2. 72)0 2.1454 2.9647 ).0101 ).1941 ).)047 ).4129 ).Sill ).6225 
C/(11/SIC) 266.1432 241.3014 231.3246 234.6016 234.9514 2)7.1455 242.2652 247.5145 253.3993 259.4516 265.S760 
lAPPA/( 1/IIPA) .0470 .0589 .069) .0772 .0126 .0161 .0182 .0893 .08911 .0900 .0898 
liT A/ (1000/1) 3.4 3.6 l.S 3.4 3.2 2.9 2.7 2.5 2.] 2.1 2.0 

-



THIIIIOIIYIWUC PIOPIRTIIS OP **Alii 

TIIIPIIATUIIS/(It) 

P/(HPA) 425.000 450.000 475.000 500.000 525.000 550.000 575.000 r.oo.ooo r.n.ooo 650.000 t75.000 

.7000 V/(N3/ItC) .00166 .00174 .00112 .00192 .03144 .042]5 .04590 .04922 .05215 .05536 .05127 
H/(IU/ItC) 309.1 111.1 455.2 511.1 118.9 118.7 959.7 1032.1 11or..1 1111.6 1251.7 
6/(ltJ/II:C It) .9lll 1.U76] 1.2]64 1.1916 1.9520 2.01119 2.2011 2.3114 2.4521 2.5706 2.6170 
C/(N/SEC) 750.1407 667.4297 512.0191 494.1292 147.7287 159.5106 169.2144 177.5158 184.9UO 191.7075 197.1177 
lAPPA/ (1/HPA) .OO:Jt .ouu .0065 .0096 1.1977 1.7660 1.&841 1.U97 1.5900 1.51>01 1.U70 
UTA/ ( 1000/lt) 1.6 ... 2.0 2.4 4.3 1.5 l.O 2.6 2.3 2.1 2.0 

.8000 V/(HJ/ItC) .00166 .0017] .00112 .00192 .01191 .01577 .03912 .04219 .045Gr. .Gr.710 .05041 
H/(IU/ItC) 309.1 ]111.1 455.2 511.7 lll.l 184.6 95(1.] 1029.3 1101.6 1179.4 1256.1 
S/(IU/ItC It) .9130 1.0760 1.2]60 I. lUI l.U55 2 .Gr.74 2.1949 2.1190 2.4404 2.5594 2 • .,r.a 
C/(N/SIC) 7S2.0795 669.1967 514.1007 495.1261 ll9 .1512 151.7251 164.7<o22 111.9927 112.0511 119.2651 195.12&4 
lAPPA/ U/NPA) .0016 .0047 .0065 .0095 1.7946 LUll 1.5240 1.46ll 1.4115 1.1154 1.1609 
UTA/0000/It) 1.6 1.1 2.0 2.4 5.1 3.9 J.J 2.1 2.5 2.2 2.1 

.9000 Y/(lll/ltG) .00166 .0017] .00112 .00192 .00205 .01057 .01310 .01669 .Oltll .Gr.l91 .044)) 
111/(IU/ItG) 309.9 )11.2 455.2 531.7 611.1 110.] 952.1 1026.] 1101.1 1177.2 1254.1 
8/(U/ItG I) .9127 1.0757 1.2]57 1.3927 1.5471 2.0515 2.1125 2.3016 2.4296 2.5491 2.6662 
C/(N/SIC) 75].2291 610.7110 514.5459 491.62J9 40J.Gr.9l 147.4146 160.0091 110.261] 119.0]9] 116.7159 19].7461 
UPPAl (1/IIPA) .0016 .0047 .oor.4 .0094 .0156 1.5252 1.4059 l.llll 1.2151 a.nor. 1.2246 
IITA/(1000/It) 1.6 I. I 2.0 2.] ].0 4.5 1.6 ].0 2.6 2.4 2.1 1.0 v 

1.0000 Y/(lll/IC) .00166 .00171 .00111 .00191 .00204 .026]] .02950 .01221 .05412 .01719 .01944 
1/(U/IC) 309.9 111.2 455.2 511.7 611.0 175.6 949.1 IOU.] 1091.5 1115.0 1252.1 
1/(ltJ/ItC I) .9125 1.0754 1.2151 1.3922 1.5411 2.0]97 2.1705 2.2967 2.4195 2.5395 2.6571 
C/(N/SIC) 754.1756 612.119] 511.21 .. 500.1461 406.1211 140.4114 154.9751 166.li5S 115.9141 114.2165 191.6)19 
IAPPA/(1/MPA) .00]6 .0047 .oor.4 .009) .0151 1.4704 1.1195 1.2JS5 1.1115 1.14)1 1.1161 
UTA/ ( 1000/IJ 1.6 1.1 2.0 2.1 J.O 5.2 4.0 ].] 2.1 2.5 2.2 

2.0000 Y/(lll/IG) .00166 .00112 .00110 .00190 .00202 .00211 .00247 .01124 .OU7t .01567 .01729 
1/(ltJ/ItC) ]10.5 )11.6 455.] 511.4 610.0 692.4 713.4 910.8 1Gr.6.9 1149.2 12)1.0 
8/(U/IC I) .9099 1.0724 LUll 1.)119 1.5414 1.6946 1.156] 2.1U2 2.lll1 2.4U9 2.5164 
C/(N/SIC) 165.6552 615.1991 605.1311 522.1629 414.6490 ]]7.5217 214.1019 112.1541 ll1.1765 U5.91U 169.11U 
lAPPA/( 1/MPA) .0014 .0044 .0060 .0014 .0130 .0239 .0742 1.1184 .I Ill .7050 ...... 
UTA/(1000/1) 1.6 1.7 1.9 2.2 2.7 1.7 7.6 11.1 6.1 4.4 ].5 

].0000 Y/(lll/IC) .00165 .00112 .00119 .00111 .00199 .002ll .002]5 .00214 .00572 .00112 .ootn 
11/(U/IC) 311.1 )12.0 U5.5 UI.J 609.4 690.6 111.1 ICII.4 1010.1 1114.2 1204.5 
8/(U/IC I) .901l 1.0695 1.2215 1.)139 1.5162 1.617] 1.8421 1.9967 2.2292 2.3916 2.5271 
C/(N/SIC) 716.6441 699.1126 621.1917 542.0549 460.2016 372.9))0 274.5911 151.81ll 99.6017 126.1214 146.1216 
UPPAl (1/MPA) .UOll .0042 .0056 .0071 .0114 .0111 .0195 .1931 .9172 .6302 .5114 
UTA/0000/1) 1.5 1.7 1.1 2.1 2.4 3.1 4.1 ll.9 22.1 9.3 5.9 

4.0000 Y/(Hl/IG) .00164 .00171 .00111 .00117 .00197 .oouo .00227 .00255 .0032] .00467 .00610 
H/(U/IC) 111.6 ll2.5 455.1 511.) 601.9 619.1 174.4 157.0 961.1 101l.5 1174.4 
1/(U/IC I) .9041 1.0667 1.2253 l.liOI 1.5116 1.6111 1.1125 l.91l2 2.1411 2 .]195 2.4711 
C/(N/SIC) 717.1604 711.914] 6)6.5601 560. 74]9 41).5211 401.]416 117.1361 225.9761 ll8.50ll . 121.1010 U6.1659 
lAPPA/ ( 1/MPA) .0012 .0041 .oun .0011 .0101 .0156 .0215 .Gr.49 .2546 .4295 .4090 
UTA/( 1000/1) 1.5 1.6 1.1 2.0 2.1 2.1 1.7 6.1 ll.9 ll.l l.r. 



THI!IIIIODYIWUC PIOPI!IT11!S OP IIOMIII! 

TDIPIIATUKI!S/(It) 

P/(MPA) 700.000 12s.ooo 7SO.OOO 775.000 100.000 125.000 ISO.OOO 11s.ooo 900.000 925.000 no.ooo 

.70110 Y/(Ml/ltG) .OitllO .06JI6 .ous• .0692) .0711S .07444 .07700 .07954 .01205 .01455 .01702 
H/ (ltJ/KG) 1ll7 .J 1417.5 1499.1 15112.2 1666.7 1752.6 1139.1 1921.) 2011.0 2109.0 2201.1 
5/ ( ltJ/KG It) 2.8014 2.9119 3.0246 l.IJJ6 ).2409 ).3466 3.4507 3.5533 ).6544 J. 7541 3.1524 
C/(M/SI!C) 20) .6114 208.9917 214.0710 211.9114 22J.529S 227.9606 232.2271 ZJ6.3499 240.3427 244.2194 247.9912 
KAPPA/( 1/MPA) I. Sl87 I. SOJt 1.4918 1.4811 1.4134 1.4664 1.4604 1.4553 1.4509 1.4411 1.44)1 
IIETA/ ( 1000/lt) ... 1.7 1.6 1.5 1.5 1.4 1.3 l.J 1.2 1.2 1.1 

.1000 V/(N1/ItG) .05298 .OS SitS .OS781 .06025 .06259 .06419 .06716 .06941 .0716) .07314 .0760) 
H/(ltJ/ItG) 1JJS.6 1415.9 1497.7 ISII.O 1665.6 1751.5 1111.1 1927.4 2017.2 2101~2 2200.4 
S/(ltJ/ItG It) 2. 7901 2.9015 1.014S ).1236 J.U10 ).3369 ).4411 J.S431 ).4450 ).7441 ).14)1 
C/(N/SEC) 201.1780 207.5192 212.1211 217.1404 222.6171 221.11n 23l.S71l US.1976 239.1111 243.1192 247.6125 
lAPPA/( 1/MPA) 1.3417 1.3264 1.JIJ9 1.3036 1.29Sl 1.2179 1.2811 1.2766 1.2722 1.261) 1.2650 
III!TA/ (1000/lt) 1.9 1.1 1.7 1.6 1.5 1.4 1.) 1.) 1.2 1.2 1.1 

.9000 Y/(MJ/ItG) .04666 .04191 .05112 .OS127 .OS5JI .os"6 .OS9Sl .061U .06)5) .06SU .06741 
R/(ltJ/ItG) IJ3J.9 1414.4 1496.) 1519.7 1664.4 1150.5 . 1137.9 1926.S 2016.4 2107.5 2199.7 
S/(ltJ/ItG It) 2. 7812 2.1942 3.0053 ).1146 3.2222 3.3212 ).4325 J.SJH ).6366 ).7364 ).1)41 
C/(H/SI!C) 200.1261 206.0167 211.5610 216.7704 221.7011 226.4149 230.9214 23S.2S26 239.4291 243.6671 247 .Jill 
lAPPA/ ( 1/MPA) 1.2044 1.118S 1.1756 1.1651 t.ts44 1.1490 1.1429 t.IJ76 l.llll 1.1293 1.1259 
liT A/ 0000/1:) 2.0 1.1 1.7 1.6 1.5 1.6 1.4 l.J l.l 1.2 1.2 -~ 1.0000 V/(M1/I:G) .04160 .04161 .04571 .04761 .04962 .onsz .OSJJ9 .ossu .05706 .05816 .06064 -...1 
R/(ltJ/I:G) IJJZ.l 1412.1 1494.9 1571.4 166).2 1749.4 1136.9 1925.6 ZOIS.6 2106.7 2199.1 
8/(ltJ/ItG It) 2. 7726 2.1157 2.9970 l.l06S ).2142 J.JZOJ ).4247 J.SZ76 3.6290 3.1219 ).1274 
C/(H/SIC) 191.)601 204.5471 210.3024 215.7020 zzo.1011 225.6SOJ 230.271J 234.7155 231.9141 2u.aou 247 .09JU 
ltAPPA/(1/MPA) 1.0950 1.0714 1.0651 t.osu 1.0454 l.OJIO 1.0111 1.0264 1.0219 1.0110 1.0146 
liT A/ (1000/1:) 2.0 1.9 1.7 1.6 1.5 1.5 1.4 l.J t.J 1.2 1.2 

• 2.0000 Y/(Ml/I:G) .01175 .02009 .021J5 .02255 .02369 .02410 .02517 .02692 .02794 .02191 .02992 
H/(ltJ/ItG) IJU.2 IJ96.l 1410.1 l56S.l 1651.2 l7JI.S 1127.0 191 •• 6 2007.) 2099.1 2192 .I 
8/(I.J/lG It) 2.7059 2.1224 2.91.2 3.0477 3.1571 1.2 .. 5 ).3101 3.4740 J. 5763 '·"" ).7760 
C/(N/SI!C) 110.1011 li9.SOIJ 197.1011 205.2909 212.12 .. 211.4404 224.3239 229.14 .. 235.0615 240.0lll 244.7)16 
ltAPPA/(1/MPA) .61Jl .S886 .5707 .5570 .SitU .5377 .SJ06 .SUI .5200 .SISI .san 
liT A/ 0000/l) 3.0 2.6 2.) 2.1 1.9 1.1 1.6 l.S 1.4 1.4 1.) 

).0000 f/(Ml/ltG) .01107 .01221 .Oll24 .01620 .01509 .Ots94 .01675 .Ol7S3 .01121 .01901 .01972 
H/(I.J/ItG) 1291.5 U77.7 1464.1 ISS1.0 IUI.7 1727.) 1116.1 1907.) 1991.9 2091.4 211S.O 
8/(ltJ/ItG l) 2.6544 2. 7755 2.1926 ).0066 ).1179 ).2269 J.llll J.4JII ).5419 ).6434 J.74JZ 
C/(M/SI!C) 16Z.U09 175.5490 1111.5154 , ... 1399 204.7055 212.41106 219.S.S4 226.1365 232.2615 UI.UOIJ 2u.uoa 
lAPPA/(1/MPA) .4617 .4214 .4061 .3902 .3712 .)619 .)616 .JS56 .)506 .)465 .)430 
liT A/ (1000/l) 4.4 l.S ).0 2.6 2.) 2.1 1.9 1.7 1.6 1.5 1.4 

4.0000 V/(Ml/lG) .00731 .00134 .00925 .01001 .01014 .01156 .OIZZJ .01211 .ouso .01409 .01467 
H/(lJ/lG) 1267.1 usa.2 1447.5 1536.6 1625.9 171S.9 1106.5 1198.0 1990.4 2013.7 2171.0 
8/(I.J/ItG l) 2.6071 2.7347 2.1557 2.9725 ).0160 ).19117 3.3050 ).4111 3.SI52 3.6174 3.7110 
C/(M/S!C) IS1.7115 l66.06S6 171.11116 119.6652 199.5146 201.3962 216.4144 221.9226 2)0.8140 217.2420 241.2721 
lAPPA/ (1/MPA) .1687 .118S .3172 .lOll .2902 .2113 .2743 .2616 .2619 .2601 .2561 
llt:TA/ ( 1000/l) 6.1 4.6 ).7 3.1 2.7 2.4 2.2 2.0 ... I. 7 1.6 

-
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PROPIR'fliS or SATUIATID DICARI 

TOOIIATUU PUSSUU VOLUIII/(113/JtG) IIITIIALPY/(ItJ/ItG) &RTROPY/(ItJ/lG It) 
It MPA vr VG ar HrG ~ sr SPG SG 

450.00000 .10834 .00169 .22726 376.40420 277.95911 654.36331 1.11252 ~61769 1.73020 
455.00000 .12273 .00170 .20151 390.88386 274.38478 665.26864 1.14446 .60304 1.74751 
460.00000 .13855 .00171 .17918 405.47795 270.74017 676.21811 1.17630 .58857 1.76487 
465.00000 .15592 .00173 .15974 420.18363 267.02451 687.20814 1.20803 .57425 1.78228 
470.00000 .17493 .00174 .14276 434.99751 263.23769 698.23520 1.23965 .56008 1. 79973 
475.00000 .19567 .001711 .12789 449.91549 259.38009 709.29558 1.27115 .54606 1.81721 
480.00000 .21826 .00177 .11482 464.93709 255.44812 720.38521 1.30252 .53218 1.83471 
485.000011 .24279 .00179 .10329 480.05841 251.44176 731.50017 1.33377 .51844 1.85221 
490.00000 .26937 .00181 .09311 495.27703 247.35918 742.63621 1.36489 .50481 1.86971 
495.00000 .29812 .00183 .08407 510.59094 243.19800 753.78894 1.39588 .49131 1.88719 
500.00000 .32914 .00184 .07604 525.99822 238.95531 764.95353 1.42673 .47791 1.90464 
505.00000 .36257 .00186 .06888 541.49775 234.62727 776.12501 1.45746 .46461 1.92206 
510.00000 .39851 .00188 .06249 557.081185 230.20903 787.29788 1.48804 .45139 1.93943 
515.00000 .43709 .00190 .05675 572.77149 225.69465 798.46615 1.51850 .43824 1.95674 - 520.00000 .47845 .00192 .05160 588.54654 221.07674 809.62328 1.54883 .42515 1.97398 v. 525.00000 .52272 .00195 .04697 604.41592 216.34607 820.76199 1.57904 .41209 1.99113 
530.00000 .57003 .00197 .04278 620.38241 211.4.9177 831.87419 1.60913 .39904 2.00818 
535.00000 .62055 .00199 .03899 636.45044 206.50020 842.95065 1.63912 .38598 2.02510 
540.00000 .67441 .00202 .03556 652.62592 201.35493 853.98085 1.66901 .37288 2.04189 
545.00000 • 73179 .00205 .03243 668.91666 196.03581 864.95247 1.69883 .35970 2.05853 
550.00000 .79285 .00207 .02958 685.33303 190.51813 87S.85116 1. 72858 .34640 2.07498 
555.00000 .85777 .00211 .02698 701.88698 184.77315 186.66012 1.75830 .33292 2.09122 
560.00000 .92675 .00214 .02460 718.59626 178.76219 897.35846 1. 78801 .31922 2.10723 
565.00000 .99999 .00217 .02240 735.48100 172.44001 907.92101 1.81774 .30520 2.12295 
570.00000 1.07771 .00221 .02038 752.56771 165.74849 918.31621 1.84755 .29079 2.13834 
575.00000 1.16013 .00226 .01851 769.89022 158.61321 928.50343 1.87749 .27585 2.15334 
580.00000 1.24752 .00230 .01677 787.49263 150.93641 938.42904 1.90762 .26024 2.16786 
585.00000 1.34013 .00236 .01514 805.43354 142.58629 948.01984 1.93805 .24314 2.18179 
590.00000 1.43826 .00242 .01361 823.79300 133.37824 957.17123 1.96890 .22606 2.19497 
595.00000 1.54222 .00249 .01215 842.68647 123.03766 965.12414 2.00036 .20679 2.20715 
600.00000 1.65235 .00258 .01075 862.29206 111.12348 973.41554 2.03271 .18521 2.21791 
605.00000 1.76901 .00269 .00935 882.91691 96.83312 979.75003 2.06643 .16005 2.22648 
610.00000 1.89259 .00285 .00790 905.20766 78.35099 983.55865 2.10256 .12844 2.23100 
615.00000 2.02354 .00316 .00610 931.31636 48.72879 980.04516 2.14454 .07923 2.22377 
617.65000 2.16232 .00425 .00425 959.68772 o. 959.68172 2.18968 o. 2.18968 



THERMUDYNAM1C PIOPEIT1E8 OP DECAMI 

TIIIIPIIATUII!S/(1) 

P/(MPA) 450.000 475.000 500.000 525.000 550.000 575.000 c.oo.ooo 625.000 650.000 C.7S.OOO 700.000 

.1000 Y/(Ml/IG) .24757 .26420 .28052 .29659 .JIZ45 .)2815 .34170 .l591J .37445 .)891>9 .40485 
H/(IU/KC) 654.1 714.2 775.1 139.8 905.9 974.1 1044.) 1111>.4 1190.3 IZ66.1 134).5 
8/(IJ/KC I) 1.1J56 1.1639 1.9905 2.1152 2.2112 2.3594 2.4719 2 .591>7 2.71Z7 2.8210 2.9397 
C/(M/S!C) 155.0151 160.8859 166.3751 171.5527 176 .41>71 111.1603 115.C.C.IO 119.9944 194.1806 198.2359 2b2 .1740 
lAPPA/ ( 1/lfPA) 10.6557 10.5211 I0.431J 10.3550 10.2944 10.2457 10.201>2 10.1719 IO.I47J 10.1251 10.101>7 
UTA/( 1000/l) 2.7 2.5 2.3 2.2 2.0 1.9 I. I 1.7 1.6 1.6 1.5 

.lOll 9/(Ml/KG) .24412 .26056 .27669 .29257 .30125 .]2175 .]]911 .]5435 .36941 .)8453 .]9950 
R/(IU/IG) 654.1 714.1 775.1 139.7 905.8 914.0 1044.2 1116.3 1190.1 1266.1 1143.5 
8/(U/IG I) 1.7347 1.86ll 1.9196 2.1144 2.2374 2.1516 2.4711 2.5951 2.7119 2 .821>2 2.'1319 
C/(M/SEC) 154.88)) 160.7766 166.2142 171.4754 1711.4021 1111.1042 1115.6129 189.9510 194.1448 198.2DSO 202.1U2 
lAPPA/ (1/MPA) 10.5264 10.3990 IO.JOIZ 10.2246 10.1639 10.1152 10.0756 10.0412 10.01116 9.9944 9.9760 
I&TA/( 1000/l) 2.7 2.5 2.3 2.2 2.0 1.9 I. I 1.7 1.6 1.6 1.5 

.2000 9/(MJ/KG) .00161 .00176 .13400 .142119 .15151 .15991 .16126 .17641 .18445 .19219 .20025 
11/(lJ/IG) 376.4 449.9 771.4 1135.8 902.1 970.9 1041.4 IIIJ.I 111111.0 121>4.0 1141.7 
8/(lJ/IG I,) 1.1123 1.2711 1.94]] 2.0691 2.1929 2.3141 2.43411 2.5530 2.6695 2. 7142 2.1971 
C/(M/SIIC) 735.2252 651.4691 159.1215 1.5.4957 171.3648 176.1)05 1111.9662 186.12117 191.4542 195.11115 2UO.IJ52 
UPPAl (1/lfPA) .0031 .0051 5.4844 5.3890 5.311>7 5.21>05 5.2162 5.1106 5.15111 5.12112 5.10117 
IIUA/ ( 1000/K) 1.6 1.11 2.7 2.5 2.3 2.1 2.0 1.11 1.7 1.6 1.6 N 

on 
.3000 9/(Ml/IG) .00161 .08176 .014112 .09144 .09775 .10382 .10971 .11546 .12101 .12661 .IJ205 

l/(U/IG) 376.5 449.9 766.5 1111.6 8911.6 967.6 1031.5 1111.2 11115.7 1261.9 lll9.11 
8/(U/IC I) 1.1120 1.2701 1.9124 2.0194 2.1641 2.21611 2.4074 2.5262 2.6430 2.75111 2.111J 
C/(M/SIC) 736.1702 652.7159 151.0301 158.9196 165.9315 172.2171 171.1J24 113.5617 1111.6701 193.4917 1911.0763 
UPPAl (1/lfPA) .0031 .0050 ].1117 3.7649 ].6765 3.6109 3.5606 3.521J ].4900 3.46411 3.4442 
IETA/(1000/Il) 1.6 1.1 3.2 2.1 2.5 2.3 2.1 2.0 1.11 1.7 1 •• 

.4000 Y/(MJ/IG) .00161 .00176 .00114 .06551 .0701] .07566 .01039 .011495 .019311 .09370 .09193 
H/(KJ/KG) 376.5 450.0 526.0 827.0 1194.7 964.2 1035.4 1108.5 118l.3 IZ59.7 lll1.11 
8/(IJ/IG I) 1.1117 1.2705 1.4265 2.0159 2.1419 2.2654 2.31611 2.5061 2.6234 2.73111 2.8524 
C/(M/SIC) 737.1116 653.9596 568.31152 151.1>1129 160.1016 161.49110 174.1415 1110.21Z6 115.11245 191.0f>4C. 195.9965 
UPPAl (1/MPA) .00311 .0050 .0069 2.9167 2.1754 2.797] 2. 7397 2.(1960 Z.f>f>l9 Z.f>341 2.f>ll0 
liT A/ 0000/1) 1.6 1.11 2.0 ].3 2.9 2.5 2.3 2.1 2.0 1.11 1.7 

.5000 9/(M3/IG) .00161 .08176 .00114 .04974 .05439 .051169 .06274 .06661 .0703) .07394 .07746 
R/(U/IG) ]16.6 450.0 52 •• 0 122.0 890.5 960.5 1032.] 1105.7 1180.11 1257.6 1Jl5.9 
1/(U/IlG I) 1.1114 1.2702 1.4261 1.9955 2.1230 2.2476 2.3697 2.4196 2.6074 2.7232 2.1172 
C/(M/SIC) 735.2651 655.1971 510.0206 143.5695 153.7143 162.4222 169.9807 116.7494 1112.9lll 111.59115 193.8951 
lAPPA/( 1/MPA) .0031 .0050 .0069 2.S.IJ 2.4156 2.3205 2.2531 2.20411 2.11175 2.1]84 2.1153 
IITA/( 1000/1) 1.6 1.1 2.0 3.9 3.1 2.1 2.5 2.3 2.1 1.9 1.8 

.6000 9/(Ml/IG) .00161 .00175 .00114 .00194 .043)7 .047]0 .05094 .05436 .05162 .06076 .06310 
11/(KJ/IG) ]16.6 450.0 526.0 604.4 815.9 956.7 1029.0 1102.9 1171.1 1255.3 lll3.9 
8/(IJ/IG I) 1.111Z 1.2699 1.4257 1.5117 2.1059 2.2311 2.35411 2.4154 2.5931 2. 7100 2.11243 
C/(M/SIC) 737.2939 654.9391 571.6471 4112.5636 146.8501 157.0070 165.6201 17].16117 119.9119 186.0'115 191.7719 
lAPPA/ (1/lfPA) .0038 .0050 .00611 .0102 2.1340 2.0151 1.931>7 l.IIIJ 1.1401 1.11089 1.7144 
lETA/ ( 1000/l) 1.6 1.11 2.0 2.4 3.11 3.2 2.11 2.5 2.2 2.0 1.'1 



Tli&IUIODYIWIIC PIOP&ITIIS or DICAIII 

TIIIPIIAtulll/ (It) 

P/(HPA) 725.000 750.000 775.000 100.000 125.000 1511.000 175.000 900.000 925.000 950.000 

.1000 V/(H)/lC) .41994 .41497 .44.,. .46490 .47910 .49467 .509Sl .524)2 .5)911 .55311 
H/(ltJ/lC) 1422.7 150).4 151\.6 1649.) 1754.4 1140.9 1921.1 2017.9 2101.) 2199.9 
8/(ltJ/ItC It) J.OS07 ).1602 ).2610 ),)74) ),4791 ).5124 ).614) ), 7147 l.IIUI ).9114 
C/(H/~I!:C) 206.0064 209.7427 2U.J912 216.9592 220.4521 221.1775 227.2112 2)0.5191 2)), 71)9 2,..9761 
lAPPA/ ( 1/NPA) 10.091) 10.078) 10.067) 10.0580 10.0501 10.04)4 10.0)77 10.0)21 10.0216 10.0250 
BETA/ ( 1000/lt) 1.4 1.4 l.l 1.3 1.2 1.2 1.2 1.1 1.1 1.1 

.lOU V/(10/lC) .41440 .42924 .4"01 .45171 .47)50 .41117 .50212 .517" .5)204 .54661 
H/(lJ/ItG) 1422.6 ISO).) 1585.6 1669.) 1754.4 1140.9 1921.1 2017.9 2101.) 2199.9 
8/(lJ/ItG 1.) ).0499 ).1594 ).2672 ).37)5 ),471) ), 5116 ),68)5 ), 78)9 l.IUO ).9107 
C/(H/SiiC) 205.9830 209.7223 213.)7)4 216 ... ,. 220.4191 22).1656 227.2277 2)0.5298 UJ.77S7 2l6.9681 
lAPPA/ ( 1/NPA) 9.9605 9.9475 9.9)65 9.9272 9.919) 9.9126 9.9069 9.9020 9.8971 9.1942 
KTA/( 1000/IU 1.4 1.4 l.) 1.3 . 1.2 1.2 1.2 1.1 l.l 1.1 

.2000 V/(HJ/ltG) .20105 .21571 .22)47 .UilO .21170 .24627 .25)80 .261)1 .2i879 .n•n 
H/(lJ/ItG) 1421.0 1501.1 1514.2 1661.0 175).) 1119.9 1927.9 2017.1 2107.5 2199.2 
8/(lJ/ItG It) ).0014 ).1181 ).2261 ),)JZ6 ).4)75 ).5409 ).6429 ), 74)4 J.IU6 ).940) 
C/(H/SIC) 204.Zlll5 201.2029 212.0491 215.717) 219.4278 222.9796 2U.4502 229.1464 2)).1711 2)6.4)77 
lAPPA/( l/NPA) 5.09U 5.0791 5.0677 5.0582 5.0501 5.04)2 5.0J74 5.0324 5.0281 5.0245 
IITA/(1000/It) 1.5 1.4 1.4 l.J 1.) 1.2 1.2 1.1 1.1 1.1 - .)000 V/(10/ltC:) ,1)741 .14272 .14797 .15)17 .1Sil4 .16)47 .16857 .17)65 .17169 .11)72 v. 

~ H/(ltJ/ItG) 1419.2 1500.) Ul2.1 1666.8 1752.1 1111.9 1926.9 2016.2 2106.1 2191.5 
8/ (ltJ/ItG It) 2.9129 ).0927 ).2010 ),)076 ).4127 ).516) ).611) ).7190 ).1182 ).9160 
C/(H/SIC) 202.457) 206.6616 210.7111 214.6237 211.414) 222.0956 225.6712 229.17ll 2)2.5128 235.9195 
lAPPA/ ( 1/NPA) ).4272 ),41)2 ).4015 ).)916 ),)1)4 ),)76) ).)704 ).)65) ),)610 ),)574 
KTA/(1000/lt) 1.6 l.S 1.4 1.4 l.J l.J 1.2 1.2 1.1 1.1 

.4000 V/(10/IC) .10209 .10611 .11022 .11421 .11116 .12201 .12596 .12912 ,1))65 ,1)746 
H/(ltJ/IC) 1417.5 1491.7 1511.4 1665.5 1751.0 1817.1 1926.0 2015.4 2106.0 2197.8 
8/(ltJ/ItC It) 2.9642 ).0741 ).1127 ).2195 ).)941 ).4915 ).6007 ).7014 ).8007 ).1916 
C/(H/BIC) 200.6686 205.1118 209.)772 21).4684 217 .412) 221.2255 224.9221 221.51)7 2)2.0105 215.6212 
lAPPA/(1/NPA) 2.595) 2.5107 2.5616 2.5585 2.5500 2.5428 2.5361 2.5)16 2.527) 2.52U 
IITA/(1000/It) 1.6 1.5 1.5 1.4 1.) 1.3 1.2 1.2 l.l 1.1 

.sooo V/(10/ltC) .011019 .08426 .01757 .09084 .09406 .09725 .10040 .10)5) .1866) .10972 
1/(ltJ/lC) l41S. 7 1497 .I lS79.9 1664.2 1749.1 18)6.1 1925.0 2014.5 2105.2 2197 .I 
1/(ltJ/IC I) 2.949) ).0596 1.1682 ).2752 ),)106 ).4 ... ).5161 ).6176 ), 7170 ).1850 
C/(H/SIC:) 191.1102 20).5745 201.0477 212.1217 216.4219 220.)695 224.1111 227.17)5 2)1.4569 234.9427 
lAPPA/ (l/HPA) 2.0967 2.0115 2.0690 2.0516 2.0499 2.0426 2.0365 2.0]12 2.0261 2.0230 
HTA/U000/1) 1.7 1.6 1.5 1.4 1.4 l.l 1.) 1.2 1.2 1.1 

.6000 V/(10/IG) .06676 .06964 .07247 .onn .07799 .08070 .Oill7 .08601 .0816) .09122 
1/(ltJ/lG) 1414.0 1495.5 U71.5 1662.9 1741.6 IIJS.7 1924.1 201l. 7 2104.4 2196.4 
1/(ltJ/ItG I) 2.9167 ).047) l.IS6l ).26)) ),)618 ).4721 ).5752 ).6762 ], 77S7 ].87)7 
C/(H/SIC) 197.0621 202.0281 206.7227 211.11)5 215.4.12 219.5274 22l.U7l 227.2505 2)0.9217 2)4.4116 
lAPPA/ ( 1/NPA) 1.7649 1.7490 I. 7361 1.7256 I. 7165 l. 7091 1.7021 1.6975 1.69)0 1.6192 
IITA/(10011/l) 1.7 1.6 1.5 1.5 1.4 1.) l.l 1.2 1.2 1.1 

-



THERMODYNAMIC PROPERTIES OF DECANE 

T!ltPERATORKS/(l) 

P/(IIPA) 450.000 475.000 soo.ooo 525.000 sso.ooo 51S.OOO 600.000 625.000 650.000 675.000 7011.000 

.7000 Y/(111/lC) .00168 .00175 .OOI84 .00194 .01516 .03909 .04246 .04558 .04852 .05ll3 .05404 
H/(lJ/lC) 316.7 450.0 526.0 604.3 881.0 952.7 1025.6 1099.9 1175.7 1251 .o lll1.9 
S/(IU/IU.; l) 1.1109 J. 2696 1.4251 I. 5782 2.01197 2.2112 2.3414 2.4627 2.51116 2.119114 2.81JO 
C/(H/St:C) Jl9.l497 657.3107 572.4657 484.7403 IJ9.1029 151.1818 161.0357 169.45118 116.8753 183.5416 189.6257 
U.PPA/U/IIPA) .0038 .0049 .00611 .0101 1.9657 1.8112 1.7113 1.6541 1.6088 1.5749 1.541111 
lt:TA/ ( 1000/1) 1.6 1.8 2.0 2.4 4.5 3.6 1.0 2.7 2.4 2.1 2.0 

.8000 Y/(Jil/IC) .00168 .00115 .00184 .00194 .00207 .03285 .03605 .03897 .04169 .04426 .04611 
H/(lJ/IC) 316.7 450.1 526.0 604.3 685.1 948.1 1022.0 1096.9 1111.1 1250.7 IJ29.8 
S/(U/lC I) 1.1106 1.2692 1.4250 1.5777 1.121S 2.2035 2.1289 2.4511 2.5707 2.61179 2.8029 
C/(11/SEC) 740.8447 658.81100 574.8602 4116.0220 390.9126 144.8493 156.1900 165.6058 171. Jl82 180.9469 181.4562 
lAPPA/ U/IIPA) .0031 .0049 .01168 .0100 .0168 1.6758 1.5607 1.4877 1.4174 1.4006 1.3129 
lETA/ ( 1000/1) 1.6 1.8 2.0 2.4 3.1 4.1 3.4 2.9 2.5 2.3 2 .I 

.9000 Y/(113/IC) .00168 .00175 .00184 .00194 .00207 .02791 .03101 .03380 .036lS .03874 .04101 
H/(U/IC) ]76.8 450.1 526.0 604.2 685.2 943.6 1018.2 1091.7 1170.4 1248.4 ll27. 7 
S/(IU/IC l) 1.1104 1.2689 1.4246 1.5713 1.7219 2.1900 2.3170 2.4402 2.5605 2.6782 2 .19]7 
C/(11/SIC) 741.7704 660.0849 576.4556 419.0507 193.9965 1]7 .8682 151.0392 161.5918 170.5146 118.3053 liS .2610 
lAPPA/( 1/IIPA) .0031 .0049 .0067 .0099 .0165 1.5914 1.4480 1.3627 1.1061 1.21164 1.2367 
II.TA/ ( 1000/1) 1.6 1.8 2.0 2.4 3.0 4.8 3.8 3.1 2. 7 2.4 2.2 

..,. 
~ 

1.0000 Y/(Jil/IC) .00168 .00115 .00114 .00194 .00207 .ones .02696 .02964 .03207 .03432 .03&44 
H/(U/IC) 316.1 450.1 526.0 604.2 615.0 938.4 IOI4.2 1090.4 1167.5 1245.9 ll25.6 
8/(IU/IC I) 1.1101 1.2686 1.4242 1.5768 1.7273 2.1164 2.3054 2.4291 2.5509 2."92 2.7151 
C/(H/BIC) 742.6922 661.2967 571.0406 491.1148 396.2115 130.0204 145.5246 157.4038 167.1980 175.6141 113.0456 
lAPPA/( 1/IIPA) .0037 .0049 .0067 .0098 .0162 1.5601 1.3688 1.2614 1.2031 1.1602 1.128) 
lETA/ (1000/1) 1.6 1.11 2.0 2.3 3.0 5.8 4.2 3.4 2.9 2.5 2.3 

2.0000 Y/(lll/IC) .00167 .00174 .00182 .00192 .00204 .00220 .00249 .00945 .01223 .01415 .01575 
H/(IJ/IC) 377.3 450.4 526.0 603.8 613.9 767.4 851.7 1040.9 lll2.6 1211.9 1302.0 
S/(IU/lC I) 1.1074 1.2656 1.4207 l. 5725 1. 7215 1.1699 2.0252 2. 3224 2.4663 2.595o 2.1175 
C/(H/SIC) 751.1lll 611.1154 591.3184 511.4541 425.1674 129.9420 211.5100 96.3160 127.1411 145.1136 159.6369 
lAPPA/ ( 1/IIPA) .0036 .0047 .0062 .0089 .OIJ7 .0252 .07511 1.4051 .8Jl8 .1339 .6651 
liT A/ (1000/lt) 1.6 1.7 1.9 2.2 2.7 3.7 7.3 16.4 7.2 4.9 3.1 

3.0000 Y/(Jil/IC) .00167 .00174 .00181 .00190 .00201 .00215 .00236 .00280 .00471 .00706 .001111 
1/(IJ/IC) 377.1 450.8 526.2 603.6 681.1 765.4 852.8 943.0 1069.2 1178.8 l2Jl.l 
1/(IJ/IC I) 1.1049 1.2627 1.4113 1.5684 1.1163 1.8626 2.0llS 2.15117 2.1565 2.5222 2.6594 
C/(H/SIC) 760.4772 684.4475 607.9102 SlO.l914 450.0720 365.2812 211.4199 161.0198 96.7281 116.2131 136.9853 
lAPPA/ (1/IIPA) .OOJS .0045 .0059 .0081 .0120 .0196 .0402 .1558 .8284 .6668 .5377 
II.TA/ (1000/1) 1.5 1.7 1.8 2 .I 2.4 3.1 4.6 10.9 23.1 10.9 6.6 

4.0000 Y/(Jil/IC) .00166 .00173 .00110 .00189 .00199 .00212 .00229 .00255 .00308 .00415 .00541 
H/(IJ/IC) 318.] 451.2 526.4 603.5 682.5 764.0 849.6 933.3 1032.5 1ll9.2 1241.5 
8/(U/IC I) 1.1023 1.2599 1.4141 1.5646 1.7ll6 1.8564 2.0021 2.1389 2.2944 2.4556 2.6044 
C/(H/SIC) 768.9412 695.3318 621.7076 547.6831 412.5659 J9S.24n 314.1514 229.9211 151.5986 . 124.7420 1]0.1628 
IAPPA/(1/IIPA) .0034 .oou .0056 .0015 .0106 .0162 .0281 .0608 .11147 .3628 .3959 
I!TA/(1000/1) l.S 1.6 1.8 2.0 2.3 2.7 3.6 s.s 10.J u.o 9.1 



THIIIIODYIWIIC PIONITIIS OP DICMII 

TIIIPIIATUUI/(1) 

P/(NPA) 725.1100 150.000 775.000 800.000 125.000 150.000 115.000 900.000 925.000 no.ooo 

.7000 V/(N3/IC) .05666 .05920 .06169 .064ll .06652 .u.aaa .07120 .07J50 .01577 .07102 
8/ (IU/KC) 1412.2 149).9 1577.1 1661.6 1747.5 1114.7 1923.1 2012.1 2103.7 2195.7 
SfiKJIKC I) 2.9257 3.0365 3.1456 ).2510 3.3517 ).4621 3.5653 3.6664 3.7660 3.1641 
C/(N/SIC) 195.2642 200.4819 205.402) 210.0542 214.4762 211.6993 222.7485 226.6645 230.4047 214.0437 
lAPPA/ ( 1/NPA) 1.5283 1.5118 1.4914 1.4875 1.4784 1.4701 1.4644 1.4590 1.4545 1.4SOC. 
IETA/(1000/K) 1.1 1.7 1.6 1.5 1.4 1.4 1.3 1.2 1.2 1.1 

.8000 V/(Nl/IC) .04901 .051)7 .05360 .05571 .05792 .06001 .06201 .06411 .0661] .06111 
1/(IJ/KC) 1410.3 1492.3 1515.6 1 .. 0.3 1746.3 1133.6 1922.1 2011.9 2102.9 2195.0 
S/('I.J/KC I) 2.9159 3.0270 3.ll63 3.2411 3.3497 3.4539 3.5* 3.6571 3. 7515 3.1557 
C/(N/SIC) 193.4165 191.9141 204.0161 201.9339 21].5212 217.U52 222.0553 226.0555 229.9051 2]].6227 
lAPPA/ ( 1/NPA) 1.nu 1.3141 1.3201 1.3090 1.2997 1.2920 1.2155 1.2101 1.2755 1.2716 
liT A/ 000011) 1.9 1.1 1.6 1.5 1.5 1.4 1.1 1.3 1.2 1.2 

.9000 V/(10/I:C) .04311 .04521 .047)1 .04929 .05122 .05312 .05499 .o5U2 .05163 .06042 
1/(IU/IC) 1401.5 1490.6 1574.1 1651.9 1745.1 1132.5 1921.2 2011.0 2102.1 2194.3 
8/('I.J/IC I) 2.9070 3.0114 3.1279 1.2356 3.1417 3.6460 3.54U 3.6501 3. 7499 3.8412 
C/(N/SIC) 191.5792 197.3156 202.7766 207.1221 212.5712 217.0152 221.1771 225.4814 229.4246 2]3.2204 
lAPPA/ ( 1/NPA) 1.2140 1.1961 1.1119 1.1703 1.1601 1.1529 1.1463 1.1408 1.1)62 l.ll22 
BIT A/ (1000/1) 2.0 1.1 1.7 1.6 1.5 1.4 1.3 1.3 1.2 1.2 -VI 

1.0000 Y/(10/IC) VI .Ol846 .04040 .04221 .04410 .04517 .04761 .04931 .05099 .052 .. .05426 
1/('I.J/IC) 1406.6 1411.9 1572.6 1657.6 1743.9 1131.4 1920.2 2010.2 2101.3 219l.5 
Bf(r.J/IG I) 2.1981 3.0105 3.1202 3.2211 3.3143 3.4319 3.5411 3.6432 3.7430 3.1414 
C/(N/SIC) 119.7J25 195.1361 201.4719 206.7212 211.6474 216.2994 220.7151 224.9279 221.9610 232.1364 
lAPPA/ (liMP A) 1.1046 1.0160 1.0712 1.0593 1.0496 1.0416 1.0149 1.0293 1.0246 1.0206 
IITA/( 1000/K) 2.1 1.9 1.7 1.6 1.5 1.4 1.4 1.3 1.2 1.2 

2.0000 V/(10/IC) .01716 .01145 .01964 .02077 .02114 .02216 .02315 .02411 • 02573 .02 ... 
1/(IJ/IC) 1316.3 1471.3 1557.0 1643.1 1731.5 1120.4 1910.2 2001.2 2093.2 2116.3 
S/('I.J/KG I) 2.1351 2.9510 3.01>35 3.1736 3.2116 3.3177 3.4919 3.5944 3.6953 3. 7945 
C/(N/SIC) 170.9203 110.4976 111.1636 196.3204 203.067) 209.2431 214.9517 220.2677 225.2510 229.9411 
lAPPA/ ( 1/NPA) .6235 .5954 .5152 .5601 .5413 .5390 .5315 .5253 .5202 .5160 
IITA/(1000/l) 3.1 2.7 2.4 2.1 1.9 1.1 1.6 1.5 1.4 1.3 

3.0000 Y/(10/IG) .01002 .01114 .01214 .OU05 .OUI9 .01461 .01564 .01616 .01615 .01752 
1/(IJ/IG) 1363.1 1451.7 1540.2 1629.1 1711.6 1101.9 1900.0 1992.1 2015.0 2171.9 
1/('I.J/IG I) 2. 7156 2.9059 3.0220 3.1141 3.2450 3.3521 3.4515 3.5622 J.6640 3. 7642 
C/(N/SIC) 153.1497 166.6477 177.1519 117.5511 196.1207 203.1016 210.7902 217.1933 223.1139 221.6260 
lAPPA/ (1/KPA) .4721 .4146 .4096 .3919 .3711 .lU7 .3601 .3545 .1493 .1450 
IITA/( 1000/1) 4.1 3.1 3.1 2.7 2.4 2.1 1.9 1.7 1.6 1.5 

4.0000 Y/(Kl/IG) .00657 .00157 .00146 .009U .00991 .01066 .01129 .01119 .01246 .ouo1 
1/(IJ/IG) 1337.9 1431.1 1522.1 1614.1 1705.5 1797.3 1119.7 1912.1 2076.1 2171.5 
8/(IJIIG K) 2. 7l91 2.1661 2.9164 3.1023 3.2148 3.3245 3.4316 3.5366 3.6395 l. 7405 
C/(N/SIC) 144.175) 157.9963 170.5273 111.6402 191.5223 200.3141 201.4040 215.7241 222.4561 221.6185 
lAPPA/ (1/KPA) .3702 .)411 .Jill .)022 .2191 .2102 .2727 .2666 .2617 .2576 
liT A/ (1000/1) 6.5 5.0 3.9 3.3 2.1 2.5 2.2 2.0 1.1 •• 7 

-



TIIUIIOUYIIAIIIC PIOPUTI!ti OF OEC.AIIl 

TIIIPIIATUUS/(1) 

P/(MPA) 4SO.DUD 47).000 500.000 52S.DUD ))Q.DUD )75.000 600.000 1>2).000 6)0.000 67).DUD 700.000 

5.0000 Y/(113/IG) .00164 .00172 .00179 .00117 .00197 .00201 .00221 .00241 .00274 .001H .00199 
11/(U/IG) 171.9 451.6 U6.6 601.) 612.1 ,.2.9 147.4 921.6 1021.1 1111.4 1217.1 
1/(U/IG I) 1.0999 1.a71 1.4110 1.)610 I. 7071 1.1~10 1.9941 2.1274 2.2721> 2.4194 2.~640 

C/(11/SIC:) 717.1412 711).1264 614.1615 )64.11996 4tl.l746 421.)614 )41,7))5 276.t611 209.)445 162.7917 141.)294 
UI'PA/(1/IIPA) .00)) .0041 .0051 .0070 .01196 .out .0211 .0111 .0719 .I HI .2264 
KTA/( IIIII/I) a.s 1.6 1.7 1.9 2.1 2.5 1.0 4.0 ).1 7.9 8.0 

6.0100 Y/(113/IG) .00165 .00171 .0.171 .00116 .0019) .00206 ,00219 .oo2n .002SI .00290 .00116 
1/(IJ/IG) 179.5 4)1.1 n•.• 601.6 611.9 762.2 14).9 925.6 101\.4 11011.1 120).4 
1/(U/IG I) 1.0975 1.2)4S 1.4010 1.)576 I. 70)) 1.1461 1.9114 2.1119 2.2S97 2.1996 2.HI2 
C:/hi/I&C) 715.10)6 71).9414 647.444) 519.)912 512 .2SII 445.2170 171.11)4 114.1215 254.6116 206.JZU 171.2644 
IAPPA/11/ .. A) .00)2 .0040 .0051 .0046 .11011 .0122 .0179 .0212 .0477 .0110 .1216 
KTA/(1000/l) 1.4 1.5 1.6 1.1 2.0 2.1 2.6 1.2 4.2 5.1 6.1 

7.0000 '/(113/IG) .OOI6S .00171 .00177 .00115 .00191 .00201 .00215 .00229 .00241 .00212 .DUJ01 
1/(U/IG) 110.1 452.5 )27.2 601.7 ..... 7.1. 7 144.1 921.6 1011.1 1102.1 I 194.6 

\0 1/(U/IC I) 1.0951 I.Uit 1.4051 1.))41 1.6996 1.1417 1.91)1 2.1119 2.HU1 2.1166 2.Hil II'\ 
C:lt II/ s&c: I 792 .126) 725. 70~6 659.4994 594.2~11 510.0745 41>6.1061 404.5772 )45.9761 291.7596 245.4167 212.2))0 
UI'PA/ 11/IIPA) .0011 .0019 .0041 .0042 .11011 .0109 .OIH .0224 .0142 .0514 .0799 
KTA/( 1000/10 1.4 1.5 1.6 1.7 1.9 2.1 2.4 2.1 1.4 4.1 4.7 

1.0000 ,/(.1/llG) .00164 .00170 .00171 .00114 .00192 .00201 .00212 .00225 .00260 .00260 .00214 
1/tU/IlG) 110.7 4H.o 527.6 6411.9 611.7 761.4 144.0 922.1 10119.1 1091.2 1111.9 
1/(U/IG I) 1 .ut2• 1.249] 1.4021 1.5)12 1.6960 I.IJ76 1.9712 2.10)9 2.2427 2. )761 2. 50111 
C:/(11/SIC) 100.)211 7JS.IH6 611.0111 6011.2741 5441.1212 416.7505 421.2l00 171.7416 121.5749 279.7517 24).26)) 
lAPPA/( 1/IIPA) .0011 .0017 .0046 .00)1 .11175 .0099 .0114 .0186 .0266 .0116 .OHO 
l&tA/( 1000/1) 1.4 I.S 1.6 1.7 1.1 2.0 2.2 2.5 2.9 1.1 1.1 

9.00111 '/(113/ICI .00164 .001 .. .00176 .00111 .00191 .OOitt .111209 .00221 .oo2n .OOZSI .00271 
1/(U/111) Jll.] 451.6 )JI.O 604.2 611.1 761.1 141.4 921.8 IU07.S 1095.4 1114.9 
1/(U/IG I) 1.- 1.2469 1.1tt6 1.)412 1.6927 1.1))7 1.9711 2.1004 2.2)6) 2.1690 2.4992 
C/(1/IIC) 107.6194 744.1052 612.UI9 621.6290 )62.6J7U 505.))56 4&9.1645 lt1.6901 ))1.6156 JIO.IOOI 275.7961 
lAPPA/ ( I / .. AI .0010 .0016 .0064 .oon .0070 .01190 .0119 .0160 .QUI .OJOO .0409 
liT A/ ( 1000/1) 1.4 1.4 1.5 ••• 1.1 1.9 2.u 2.1 2.5 2.9 1.2 

10.0000 Y/1113/IG) .00161 .001 .. .00175 .00112 .00119 .00191 .00207 .00211 .00210 .00244 .0021>1 
1/(U/IC) 111.9 454.1 521.5 6114.5 611.9 761.1 141.0 920.2 1006.2 1091.4 1112.1 
1/(IJ/IC I) 1.0111 1.2445 1.1970 1.)4)) 1.6194 1.1101 ...... 2.09)1 2.2JU7 2.1621 2.491) 
C/(11/IIC) 114.7156 751.1697 692.9- 614.4149 )77.64)1 )12.1611 469.9010 421.4424 J76.99U ))1.1716 101.1121 
UHA/(1/ .. A) .0029 .OOJS .004) .OOH .0066 .0014 .0101 .0140 .018) .024) .0122 
I&TA/1 1000/1) 1.1 1.4 1.5 1.6 1.1 1.1 1.9 2.1 2. J 2 .) 2.1 



THERMODYNAMIC PROPERTIES Uf DECAME 

TEIIPERA TUIIt;S/ (It) 

P/(HPA) 72S.DDO 7Su.ooo 71S.DDD 800.000 82S.DDD IISO.OOO 17S.OOO 900.000 92S.OOO 9SO.ODD 

5.11000 V/(Hl/ltG) .00481 .0051>2 .001>)7 .00707 .00771 .00110 .00881> .009111 .009M .01015 
HI (IU/ItG) IllS. 7 1411.. 1505.9 1599.4 11>92.6 1715.9 11179.5 1971.11 21161 •• 211>4.1 
S/(ltJ/ItG It) 2. 7015 2.8115 2 .9SS2 ).07)9 ).18116 1.1000 ).408. l.SI48 1.61117 ). 7201> 
C/(H/SEC) ISO. 59SS 159.Uo5• 169.S291 180.12SO 190.11>91 199.479S 208.0SSO 21S.9S71 221.2602 UO.OlU 
RAPPA/ (1/HPA) .2546 .2S67 .2489 .2)9) .nus .22)11 .211>8 .2116 .21174 .21118 
lETA/ ( 1000/lt) 6.9 S.f> 4.S 1.11 ).2 2.8 2.4 2.2 2.0 1.11 

6.0000 V/(Hl/IG) .00)91 .1104S2 .OOS12 .OOS71 .00627 .00679 .00721 .00775 .00119 .00161 
H/ (ltJ/ItG) 1299.7 139S. 7 1491.1 ISIIS.9 16IO.S 177S.O 1169.1 196S.O 201>0. 7 21S7.0 
8/(ltJ/ItG K) 2.67111 2.111)6 2.9287 ).0491 1.1655 ). 2714 ].Jill 1.49S6 1.6004 ). 7012 
C/(H/SIC) 1.9.11019 169.9116 175.11511 113.9130 192. 70711 201.SOI>9 209.911S 2li.OOS9 225. SSOI 2)2.6271 
RAPPA/( 1/HPA) .1618 .1821 .11114 .(112 .1149 .IIIII .17., .1710 .1.,7 .1668 
lETA/ UOOO/It) 6.11 S.4 4.7 4.0 ).4 1.0 2.6 2.) 2.1 1.9 

7.0000 V/(Hl/ltG) .011141 .011181 .00415 .00414 .110511 .OOS71> .00620 .111161>2 .00701 .007)9 
HI (ltJ/IC) 1218.8 1381.1 1479.1 1574.4 1669.7 1765.1 1160.7 19S •• 7 211Sl.l 21SO.l 
S/(IU/IG I) 2.6SJ) 2. 7821 2.9071 ).0211 1.14SS 1.2594 1.)70) ).4714 l.SI41 ).61176 - C/(H/SKC) 194.1H7 187.7229 111.2711> 192.7020 199.1751 201>.5141> 214.2176 221.9342 229.)470 236.4452 

Vl lAPPA/( 1/HPA) .1071 .1271 .1401 .1462 .1479 .1474 .1457 .14)6 .141S .1)94 
-.....1 liT A/ ( 1000/1) s.o 4.8 4.4 4.11 ).S ).1 2.7 2.S 2.2 2.0 

8.0000 V/(Hl/IC) .00)11 .00148 .00186 .011425 .00465 .OOS05 .00541 .ooseu .00616 .00650 
H/(ltJ/ItG) 1281.1 13H.I 1469.7 1564.9 1660.4 1756.) 1152.5 1949.1 2046.1 214). 7 
S/(IU/ItG I) 2.6)85 2. 7656 2.8897 1.0106 ).1282 ). 2427 l.lS42 1.4610 l.S694 1.6715 
C/(H/SEC) 222.1401 209.6601> 205.0402 205.5106 209.1052 214.5210 220.9057 227.7201 214.6401 241.4745 
RAPPA/( 1/HPA) .111)8 .0912 .1045 .1132 .1181 .1201 .12118 .1201 .1194 .1182 
liT A/( 1000/ll 4.1 4.2 4.0 ).1 1.4 1.1 2.8 2.5 2.1 2.1 

9.0000 V/(Hl/IC) .00294 .00122 .OOlS2 .DOllS .00418 .011452 .004116 .00519 .00551 .OOS81 
H/(ltJ/IG) 1276.1 1)1>8. 7 141>2.5 1557.2 1652.6 1748.6 1145.1 1942.1 2019 •• 2117.6 
8/(IU/IC l) 2.6271 2.7527 2.8757 2.9960 1.1114 1.2281 1.1400 1.4493 1.5S61 1.1>1>01> 
C/(H/SIC) 250.2451 2)).1>117 224 •• 124 221.2910 221.8190 224.9192 229.f>lS1 21S.2U8 241.1757 247 .68)) 
RAPPA/ ( 1/HPA) .0519 .01>71 .0791 .0812 .0946 .091S .1006 .1014 .lOIS .1012 
UTA/ ( 1000/l) 1.5 ).6 1.6 1.5 1.1 ).0 2.1 2.5 2.) 2.1 

10.0000 V/(Hl/IC) .00281 .0010) .00128 .110156 .00114 .00414 .00441 .01147) .00502 .OOSlO 
II/ (ltJ/IC) 1272.2 1161.9 1456.9 15Sl.l 1646.2 1742.1 Jill, 7 19lS.9 20)).7 2132.1 
8/(IU/IC l) 2.1>1711 2.7421 2.1641 2.98)7 1.10011 1.21Sl ),)27) ).4169 1.5440 1.6419 
C/(H/81C) 277.2080 258.0447 245. 7)5) 219.0760 2)6.69111 217.1917 240.1911 244.)968 249.4598 255.0181 
RAPPA/ ( 1/MPA) .0416 .0516 .01>11 .0697 .0761 .0810 .0840 .0859 .081>9 .01112 
liT A/ UOOO/ll ).II ).1 1.2 ).2 ).0 2.9 2. 7 2.5 2.J 2.1 

-
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PROPERTIES OF SATURATED UNDECANE 

TEMPERATURE PRESSURE VOLUME/ (M3/KG) ENTHALPY/(KJ/KG) INTROPY/(KJ/KG K) 
K MPA VF VG HF HFG IIG SF SFG SG 

470.00000 .10452 .00166 .22416 430.76146 269.24345 700.00492 1.26644 .57286 1.83930 
475.00000 .11803 .001611 .19930 445.53806 265.80625 711.34431 1.29767 .55959 1.85726 
480.00000 .13287 .00169 .17766 460.42539 262.30060 722.72599 l. 32879 .54646 1.87525 
485.00000 .14912 .00171 .15876 475.42030 258.725911 7 34.14629 1.359111 .53346 l. 89327 
490.00000 .16686 .00172 .14219 490.51825 255.08324 745.60149 1.39072 .52058 1.91130 
495.00000 .18621 .00174 .12763 505.718411 251.36897 757.08745 1.42152 .50782 1.92933 
500.00000 .20723 .00175 .11480 521.01675 247.58347 768.60022 1.45219 .49517 1.94736 
505.00000 .23004 .00177 .10345 536.41020 243.72543 780.13563 1.48275 .48262 1.96537 
510.00000 .25473 .00178 .09340 551.89613 239.79319 791.68933 1.51318 .47018 1.98336 
515.00000 .28140 .00180 .08446 567.47218 235.784511 803.25676 l. 5434 7 .45783 2.00131 
520.00000 .31015 .00182 .07649 583.13627 231.69683 814.83310 1.57364 .44557 2.01921 
525.00000 .34110 .00184 .06938 598.88685 227.52644 826.41329 1.603611 .43338 2.03706 
530.00000 .37436 .00186 .06301 614.72289 223.26901 837.99190 1.63358 .42126 2.05485 

.... 535.00000 .41003 .00188 .05728 630.64392 218.91908 849.56300 1.66336 .40919 2.07255 
0\ 540.00000 .44825 .00190 .05214 646.65033 214.46991 861.12025 1.69300 .39717 2.09017 

545.00000 .411913 .00192 .04749 662. 7433'1 209.91323 872.65bb2 1. 72252 .38516 2.10769 
550.00000 .532110 .00194 .04)]0 678.92540 205.23888 884.16428 I. 7S193 .37316 2.12509 
555.00000 .57940 .00196 .03949 695.199911 200.43450 895.63449 l. 78122 .16114 2.14236 
560.00000 .62908 .00199 .03604 711.57223 195.48506 907.05729 1.81041 .34908 2.15949 
565.00000 .6111'18 .00202 .032119 728.04883 190.37241 918.42124 1.113951 .ll694 2.17645 
570.00000 • 73825 .00204 .03002 744.63910 185.07384 929.71294 1.86855 .32469 2.19324 
575.00000 .79808 .00207 .02740 761.35362 179.56325 940.91688 1.89753 .31228 2.20981 
580.00000 .86162 .00211 .02499 778.20840 173.80536 952.01376 1.92648 .29966 2.22615 
5115.00000 .92907 .00214 .02278 795.22135 167.75932 962.98067 1.95544 .211677 2.24221 
590.00000 1.00063 .00218 .02074 812.41623 161.37257 973.78880 1.98445 .27351 2.25796 
595.00000 1.07652 .00222 .01885 1129.82341 154.57190 984.40131 2.01355 .25979 2.27334 
600.00000 1.15695 .00226 .01709 847.48243 14 7. 28752 994.76995 2.04280 .24548 2.28828 
605.00000 l. 242111 .00231 .01545 1165.44508 139.38410 1004.82911 2.07229 .23039 2.30268 
610.00000 l. 33247 .00237 .01390 883.78206 130.70412 1014.48618 2.10212 .21427 2.31639 
615.00000 1.42811 .00244 .01243 902.59385 121.007SO 1023.60135 2.13246 .19676 2.32922 
620.00000 1.52940 .00252 .01102 922.03202 109.91596 1031.94798 2.16353 .17728 2.340112 
625.00000 1.63668 .00262 .00963 942.35134 96.75865 1039.10999 2.19573 .15481 2.35055 
630.00000 l. 75030 .00276 .00820 964.05667 80.09889 1044.15556 2.22983 .12714 2.35697 
635.00000 1.87066 .00301 .00652 988.59482 55.21156 1043.80638 2.26808 .08695 2.35502 
638.73000 1.99818 .00420 .00420 1021.611670 o. 1021.611670 2.31929 0. 2.31929 



THt:RHODYIWUC PROPJ;IITIES OF UNDECAHE 

TEHP~RATURES/(K) 

P/(NPA) lt70.000 4H.OOO ~00.000 ~H.OOO HO.OOO 57~ .000 600.0UU 625.000 6~0.000 675.000 700.000 

.1000 Y/(HJ/KC) .H~02 .23804 .HJOit . 267114 .211248 . 29697 .11111 .125~4 . ))96~ .]~367 .16760 
H/(KJ/IC) 700.2 712.2 771.7 11]1.4 901.4 971.4 1041.5 II Jl.~ 11117.4 IJ63.0 ll40.4 
5/lKJ/IG 10 1.8420 1.8614 J. 9934 2. 11 78 2. 2405 2.)615 2.4808 2. ~981t 2. 7141 2.8284 2.9410 
C/(N/SEC) 150.5789 1~1.6995 JS7.1047 162.2118 167.0661 171.6940 176.1245 180.3802 184.4801 188.4407 192 .2H9 
lAPPA/ ( 1/NPA) 10.6717 10.6457 10.5121 10.4409 10.3610 IU.30b8 10.2~71 10.2165 10.1827 10.1546 JO.JJI2 
BETA/ ( 1000/1) 2.6 2. 5 2.4 2.2 2 .I 1.9 1.8 I. 7 1.7 1.6 1.5 

.lUll V/(N1/IG) .23174 .21473 .24955 .26419 .27865 .29291> .30714 .12119 .JJ~J) .34898 . 16271 
H/(IJ/J[G) 700.2 712.2 771.6 817.4 90).1 971.4 1041.5 1111.~ 1187.1 1261.0 1140.4 
S/(lJ/IG K) 1.11412 1.8666 1.9'126 2.1170 2.Zl98 2.)608 2.4800 2. ~9 76 2. 7115 2.8217 2.9402 
C/ (H/SII:C) 150.44~8 151. S709 156.9960 162.1216 166.9876 171.6270 176.0671 180.JJ09 184.4377 188.4042 192.244) 
lAPPA/ (I /HPA) 10.5425 10.5164 J0.402J 10.3107 10.2167 10.1761 10.1267 10.0859 10.0520 10.0219 10.0005 
HTA/(1000/Jt) 2.6 2.~ 2.4 2.2 2.1 1.9 1.8 I. 7 I. 7 1.6 1.5 

.2000 V/(N1/lG) .00166 .00168 .11948 .12781 .11~92 .14183 .1~158 .15920 .16669 .17408 .181)8 
H/(U/lG) 430.1 445.6 769.0 8JJ.J 899.5 967.9 1018.) 1110.6 1184.7 ll60.6 IJJ11.2 
S/(IJ/lG l) I. 2662 I. 2974 1.9498 2 .07~0 2.1984 2.1201 2.4199 2.5~80 2.1>741 2.7888 2.9017 
C/(H/SIG) 748.4528 7JI.4 765 148.1805 1~4.9158 160.'1171 166.4842 171.6908 176.5911 181.2151 185 .652~ 189.8716 
lAPPA/ ( 1/HPA) .0017 .0039 5.6167 5.4'154 5.4028 5.))05 5.2712 5.2272 5.1900 5.1595 5.1345 
IITA/(1000/l) 1.6 1.6 2.8 2.6 

2 ·" 
2.2 2.0 1.9 1.8 1.7 1.6 N 

~ 
.3000 V/(H3/IG) .00166 .00168 .00175 .08081 .011685 .09264 .09124 .10369 .10899 .11419 .11928 

H/(IJ/lG) 430.8 445.6 Hl.O 828.5 895.3 964.2 1034.9 1107.6 1182 .o 12~8.2 JJJ6.0 
S/(IJ/IG I) 1.2659 I. 2972 1.4~19 2.0468 2.1712 2. 2936 2.1tl41 2.5327 2.6495 2. 7645 2.8777 
C/(H/SIC) 749.0696 732.1531 646.5720 146.7745 154.231>2 160.9327 167.0352 172.6615 117.8967 182.8047 187.4348 
IAPPA/(1/HPA) .0037 .0039 .0051 ).9018 3.1810 ).1>922 1.6249 3.5726 J. 5Jil 3.4981 1.4713 
UTA/ ( 1000/l) ... 1.6 1.8 ).1 2.7 2.5 2.2 2.1 1.9 1.8 1.7 

.4000 V/(Hl/IG) .00166 .001118 .00175 .00184 .06211 .06692 .07149 .07588 .011011 .08422 .08822 
H/(lJ/lG) 430.9 445.6 521.0 598.9 890.8 960.2 lOll .4 1104.5 1179. J tn5.7 IJJJ.8 
S/(lJ/lG l) I. 26~6 J. 291>9 1.4516 1.6035 2.1497 2.2711 2.)!141 2.5136 2.6109 2. 7463 2.~~99 
C/(H/SII:C) 749.6841 732.8289 647.5854 559.8664 146.8733 1S4.9610 162.1227 168.5680 174.4559 179.8931 184.95711 
lAPPA/( 1/HPA) .0036 .0018 .0051 .0072 3.0062 2.8937 2.8JJO 2. 7)29 2. 7067 2.6705 2.6417 
UTA/ ( 1000/1) 1.6 1.6 1.8 2.1 3.2 2.8 2.5 2.3 2.1 1.9 1.8 

.5000 V/(Hl/lG) .00166 .00167 .00175 .00183 .04706 .05 JJ6 .05536 .05914 .06275 .06621 .069S7 
H/(lJ/lG) 430.9 445.7 521.1 598.9 185.9 956.0 1027.8 1101.2 1176.4 12~3. 2 IJ11.~ 
8/(I.J/IG l) I. 2654 1.291>6 1.4513 1.6011 2.1309 2. 25~6 2.1777 2.4977 2.6156 2. 711 ~ 2 .84~~ 
C/(H/SIC) 747.1291 730.4458 648.5942 ~61.3088 138.5954 148.4914 156.9017 164.2917 170.9029 J76.9Jl2 1112 .440~ 
lAPPA/ (I /HPA) .0016 .0018 .00~1 .0071 2.~81>) 2.4373 2.))115 2.26111 2.2161 2.1766 2 .14~6 
lETA/ (1000/l) 1.6 1.6 ... 2.1 3.1 3.2 2.8 2.5 2.1 2. I 1.9 

.6000 V/(Hl/lC) .00166 .00167 .00175 .00183 .00194 .04086 .044SJ .04 7114 .05114 .0~420 .o~ 112 
11/(lJ/IU:) 411.0 44~.7 521.1 ~98.1 678.9 9~l.lo JOZJ.9 1097.9 1171.4 12~0.6 IJ2'J.2 
S/(lJ/lG I) 1.26~1 1.2961 1.4509 1.6027 1.7~16 2.2397 2.3610 2.4831 2.6023 2.7188 2 .8JJ2 
C/(H/liiC) 748.9018 732.27118 647.92116 ~62. 7415 471.1>461 141.WI2 I ~I. Jl48 1~9.8013 167.221>7 173.11600 179.11809 
lAPPA/ ( 1/NPA) .0016 .0038 .0051 .0071 ,0107 2.1609 2 .03~9 1.9528 1.8938 1.11~00 1.8164 
lETA/( 1000/l) 1.6 1.6 1.8 2.1 2.5 3.11 ).2 2.7 2.4 2.2 2.0 



THERHODYNAK1C PKOP~KT1~S OF UNPECAME 

TEIIPEIIA TURES/ (It) 

P/(MPA) 7n.ooo 7SO.OOO 77S.OOO 800.000 82S.OOO 850.000 875.000 900.000 925.000 9SO.OOII 

.1000 V/(M1/KC) .18146 .39S24 .40896 .42262 .41624 .44981 .46J14 .4 76114 .490311 .50374 
H/(U/KC) 1419.4 ISOO.O I S82 .I 166S. 7 17SO. 7 18l7.0 1924.7 20ll. 7 2103.9 2195.4 
S/(IU/KC l) 3.0519 3.1611 1. 2688 1.3750 1.4796 1.5827 1.6844 1.7847 1.8115 ).'1811 
C/(M/SEC) 195.9917 199.611>5 201.1411 206.51100 209.9197 211.2261 216.4454 219.6017 222.11996 225.7429 
lAPPA/ ( 1/MPA) 10.1117 10.0954 10.0811 10.0701 10.0608 10.0529 10.0461 10.0409 10.01111 10.0127 
BETA/( 1000/lt) 1.4 1.4 1.1 1.1 1.2 1.2 1.2 1.1 1.1 1.1 

.IOU V/(MJ/lC) .l7641 • 19002 .401S7 .41106 .41050 .44190 .4S126 .470S8 .48187 .4Ull 
H/(lJ/lC) 1419.4 1500.0 1582.1 11>65.6 1750.7 18l7 .o 1924.7 20ll.7 2101.9 2195.4 
&/(lJ/lC l) ).0511 1.1604 ).2681 1.1742 1.4189 ) • 51120 J • .Sll ).7840 ).8828 ).9804 
C/(M/St;C) 195.970J 199. 5'127 201.1206 206.5619 209.9218 21).2121 216.4129 219.5905 222.6895 2U.1J16 
lAPPA/ ( 1/MPA) 9.9810 9.9646 9.9510 9.9196 9.9)01 9.9221 9.9155 9.9101 9.9056 9.9019 
IITA/( 1000/l) 1.4 1.4 1.1 1.1 1.2 1.2 1.2 1.1 1.1 1.1 

.2000 V/(Ml/lC) .111859 .19511 .20281 .20981 .21680 .22112 .21060 .2114S .24427 .25105 
H/(lJ/lC) 1417.5 1498.2 1580.5 1664.1 1749.4 1816.0 1921.8 2012.9 2101.2 2194.7 
S/(lJ/lC l) 3.0129 1.1224 3.2104 1.JJ67 3.4415 ).5448 ).6467 ).7471 1.8461 1.9417 
C/(M/St;C) 191.9221 197.8179 201.5175 20S.21Sl 2011.7412 212.1117 21S.SIOO 211.76S8 221.9461 22S.0569 
lAPPA/(1/MPA) 5.1119 5.0968 5.0826 5.0708 5.0609 5.0S28 5.0460 5.0404 5.ona 5.0120 
HTA/11000/1) 1.5 l.S 1.4 1.1 1.1 1.2 1.2 1.2 1.1 1.1 ..... 

"' .1000 vI (M1/lC) .12429 .12922 .11409 .ll8'10 .14165 .14816 .15101 .15767 .16227 .16684 v.> 
H/(lJ/lC) 1415.5 1496.5 1579.0 1662.9 1748.2 1814.8 1922.8 2012.0 2102.5 2194.1 
S/(lJ/lC It) 2.9892 1.0990 ) .2012 ).1118 ).4188 ). 5222 ).6242 1.7241 ).8219 ).9216 
C/(H/SI!C) 191.821>1 191>.0105 200.0ll5 201.8565 207.5576 211.ll21 214.5929 217.9512 221.2166 224.1976 
lAPPA/ (1/MPA) 1.4494 1.4115 ).4167 ).4045 ).)944 ).)860 ). 1790 1. )1]) ). 11186 ).11»47 
liT A/ ( 1000/l) 1.6 1.5 1.4 1.4 1.1 1.1 1.2 1.2 1.1 1.1 

.4000 V/(MJ/lC) .09211 .09596 .09911 .1014] .10708 .11069 .114n .11178 .12128 .12474 
H/(lJ/lC) 1411.5 1494.7 1517.4 1661.5 1746.9 18JJ.7 1921.8 2011.2 2101.7 2191.5 
S/(lJ/lC l) 2.9717 1.0818 1.190) 1.2971 ).4021 1.5059 ).6081 ].70117 ].10110 3.9058 
CIIN/SIC) 189.7094 194.1942 198.44'10 202.5017 206.1810 210.1074 2ll.6941 217.1571 220.S110 221.7646 
lAPPA/ ( 1/MPA) 2.618S 2.S996 2.5842 2 .S116 2.5611 2.5525 2.54S4 2.5195 2.5147 2.5107 
BITA/( 1000/l) 1.7 1.6 l.S 1.4 1.4 1.) 1.2 1.2 1.1 1.1 

.5000 V/(MJ/lC) .07281 .07600 .07911 .08215 .08514 .08809 .09099 .09386 .09669 .09949 
H/(lJ/lC) 1411.5 1492.9 1575.8 1660.0 1745.7 11132.6 1920.8 2010.] 2101.0 2192.8 
8/(U/lC l) 2.9577 ).0681 3.1768 1.2818 1.3892 ].4910 3.59U 1.6961 ].7955 ].8914 
C/(M/SIC) 187.5708 192.16116 196.8841 201.1570 205.2194 209.0976 212.8115 216.3854 219.8290 221.1575 
lAPPA/( 1/MPA) 2.1210 2.1012 2.01151 2.0120 2.0612 2.0524 2.0451 2.0390 2.0141 . 2.0300 
lltA/( 1000/l) 1.8 1.7 1.6 1.5 1.4 1.3 1.) 1.2 1.2 1.1 

.6000 V/(M3/lC) .05995 .0621>9 .06516 .06797 .07052 .07102 .07549 .07791 .08030 .08266 
H/(lJ/lC) 1409.4 1491.1 1574.1 1658.6 1744.4 18]1.5 1919.8 2009.4 2100.2 2192.1 
S/(U/lC l) 2.9457 3.0564 3.1654 ).2126 ).]782 ).4822 1. 5847 1.6857 ).7851 1.81112 
C/(M/SIC) 185.4096 190.Sl11 195.1190 199.8165 204.0669 208.1027 211.9509 21S.6ll9 219.1701. 222.5760 
lAPPA/( 1/MPA) 1.7902 1.7694 1.7521 1.7191 1.72110 1.7189 1.7114 1.7053 1.700~ 1.6960 
lit A/ (1000/l) 1.9 1.7 1.6 l.S 1.4 1.4 1.1 1.2 1.2 I. I 

-



THERHUilYHAIHC PIIOPEKTIES Ot" UNOt:CAN~ 

TEHPERATUIIES/(K) 

P/(KPA) 470.000 415.000 500.000 525.000 550.000 515.000 600.000 625.000 650.000 615.000 700.000 

.7000 Y/(111/KG) .00166 .OOib7 .00175 .001111 .00194 .Oll21 .01612 .01989 .042111 .04559 .04822 
H/(KJ/KG) 411.0 445.8 521.1 5911.8 6711.8 946.4 1019.7 1094.1 1170.4 124 7.9 1126.9 
5/(KJ/KG K) 1.26411 I. 2961 1.4506 1.6021 1.7511 2. 2246 2.1494 2.4112 2.5904 2.1014 2.112lJ 
C/(K/SEC) 750.7025 114.1408 650.1401 561.2587 413.6874 lll.1501 145.1220 155.01116 161.4141 110.7281 111.2161 
KAPPA/ ( 1/KPA) .0016 .OOJII .0050 .0070 .0106 2.0007 1.11159 1.1155 1.6617 1.6191 I. 5828 
U:TA/( 1000/K) 1.6 1.6 1.8 2.0 2.4 4.5 1.6 1.0 2.7 2.4 2.1 

.8000 Y/(111/KG) .00166 .00167 .00175 .001111 .00191 .00207 .010711 .011111 .016~6 .0191J .04154 
H/(U/lG) 411.0 445.8 521.1 5911.8 678.7 761.4 1015.1 1090.6 1167.2 1245 .I ll24.5 
S/(U/lG l) 1.2646 1.2958 1.4503 1.6019 1.1507 1.8975 l. ))6) 2.4594 2. 5795 2.6911 2.8125 
C/(M/Sl!C) 752.1210 115.505) 651.5960 565.57119 474.7444 117.1184 IJ8.159) 150.0811 159.4501 167.5118 114.6260 
lAPPA/( 1/MPA) .0016 .0018 .0050 .0070 .0105 .0181 1.7061 I. 5815 I. 5027 1.4484 1.4089 
U:TA/ (IOOO/l) 1.6 1.6 1.8 2.0 2.4 1.2 4.2 1.4 2.9 2.5 2.1 

.9000 Y/(KJ/IG) .00166 .00167 .00174 .00181 .00191 .00207 .02606 .0290) .0)167 .03408 .016)) 
H/(U/lG) 411.1 44S.8 521.1 598.8 678.7 761.2 1010.4 1086.7 116).9 1242.1 1122.0 
8/(U/lG l) I. 2643 I. 29S5 1.4SOO 1.6016 1.7502 1.8969 2.1215 2.4481 2.5692 2.6815 2.8034 
C/(M/S!C) 752.1252 116.1685 652.5884 566.9884 417.7020 180.8151 IJI.4821 144.7496 155.3170 164.2045 111.9266 
lAPPA/ ( 1/KPA) ,00)6 .OOJ8 .00~0 .0069 .0104 .01711 1.6122 1.4122 l.l1'Jl 1.)182 1.2151 
IITA/(1000/l) 1.6 1.6 1.8 2.0 2.4 1.1 4.9 1.8 1.2 2.7 2.4 ..,. 

\0 
1.0000 Y/(113/J.C) .00166 .00167 .00174 .00181 .00191 .00207 .02216 .02516 .02172 .01001 .01216 

H/(J.J/J.G) 411.1 445.9 521.2 598.8 678.6 761.0 1005.0 1082.5 1160.5 1219.4 1119.5 
1/(U/I.G l) 1.2641 I. 2951 1.4497 1.6012 1.7497 1.11962 2.1105 2.4111 2.5591 2.67114 2.7949 
C/(11/SIC) 751.1269 716.8296 651.5667 568.1876 479.6847 381.0101 121.2274 ll9.0217 150.9911 160.7991 169.1762 
lAPPA/ 0/NPA) .0016 .0018 .0050 .0069 .0101 .0114 1.6110 1.1976 I. 2859 I. 2167 1.1694 
laTA/(1000/J.) 1.6 1.6 1.1 2.0 2.4 1.1 6.0 4.4 1.S 2.9 2.6 

2.0000 ¥/(10/I.G) .00165 .00167 .00174 .00182 .00191 .0020) .00220 .00251 .00835 .01120 .01109 
H/ (J.J/lG) 411.6 446.1 521.4 598.7 678.1 159.6 844.S 917.6 1107.1 1202.7 1290.2 
8/(lJ/lG l) I. 2615 1.2926 1.44116 1.5976 1.7453 1.11901 2.0141 2.1866 2.4520 2.5964 2. 1218 
C/(M/St:C) 759.2246 743.1048 661.2146 511.9504 491.6198 411.2422 11S.2697 196.2217 87.1855 119.6572 1111.6688 
lAPPA/ ( 1/MPA) .0015 .OOJ7 .0041 .0065 .0091 .0141 .0276 .0899 1.596) .9097 .1510 
laTA/ (1000/1.) 1.6 1.6 1.1 1.9 2.2 2.7 ).1 8.0 20.2 7.8 5.1 

1.0000 Y/(10/J.G) .00165 .00166 .00111 .001110 .00190 .00201 .00215 .00216 .00281 .00440 .00644 
H/(U/I.G) 412.0 446.7 521.6 591.1 1>11.1 751.6 142.2 910.9 1020.7 1141.2 1250.1 
8/(U/I.G 1.) I.Hil9 1.2900 1.4417 1.5942 1.7412 1.81150 2.0211 2.1721 2.1129 2.4947 2.6512 
C/(11/SK) 764.9299 749.5647 612.4712 594.7990 516.1251 415.4527 150.1766 258.1062 152.1269 98.0608 111.1105 
lAPPA/ (1/NPA) .0014 .OOJ6 .0046 .0061 .OOIS .0121 .0212 .0442 .1691 .6994 .6568 
laTA/ (1000/1.) 1.5 1.5 1.1 1.1 2.1 2.5 1.1 4.7 10.8 19.1 11.2 

4.0000 ¥/(10/I.C) .00164 .00165 .00172 .00179 .00181 .00198 .00211 .00228 .00254 .00104 .00194 
H/(I.J/I.G) 412.5 447.2 521.9 598.1 617.5 157.9 840.6 921.4 1010.7 1110.2 1214.1 
5/\I.J/lC l) 1.2565 I. 21115 1.4409 1.5909 1.1111 1.11101 2.0210 2.1627 2. 2914 2.4416 2. 5950 
C/ (II/SIC) 770.4401 755.6100 681.1105 607.0152 512.4548 457.2619 JI0.6141 101.5811 221.0826 151.0164 1H.6547 
I.APPA/(1/KPA) .00)) .0015 ,0045 .0058 .0079 .0111 .0174 .0101 .0643 .1752 .1249 
liT A/ ( 1000/l) I.S I.S 1.6 1.8 2.0 2.1 2.1 1.6 5.4 9.2 10.6 



TH£11110DYNAIIIC PKOP£1l'rl£S ot- UNDt;CAHt; 

TEIIPt;II.ATUK£5/ (It) 

P/(KPA) 725.000 750.000 775.000 800.000 1125.000 850.000 875.000 900.000 925.000 950.000 

.7000 V/(Ml/KC) .OSOIS .OSJI8 .05554 .OS/114 .06008 .116227 .06441 .06652 .06860 .07065 
H/(U/ItC) 1407.) 1489.2 1)72.) lbS/.1 1743.1 11110.1 1918.8 2008.6 2099.) 2191.) 
S/(KJ/KC It) 2.9])2 l.04bJ ].1555 ].21>]0 1.16118 1.4730 1.5756 ].6767 1. 774] ].1174) 
C/(M/SIC) 181.2252 188 .bll~l 193. 7Sl6 198.4821 202.9255 207.1227 211.1064 214.9010 218.5)46 222.0198 
UPPAl {1/NPA) l.SS411 I. S129 1.51S5 l.SUI4 1.4900 1.4806 1.4710 1.461>7 1.461S 1.4)71 

lETA/ ( 1000/ltl 2.0 1.8 1.7 1.6 1.5 1.4 1.1 1.1 1.2 1.2 

.8000 V/(Ml/KC) .041114 .0460) .04818 .0)024 .OS224 .0)420 .05611 .05799 .OS981 .06164 

H/(II:J/KC) 140).2 1487.1 1570.8 16)5.6 1741.8 1829.2 1917.8 2007.7 2098.7 2190.1 

5/(IU/ItC ll) 2.92)8 1.0172 1.1467 1.2544 1.1604 1.4648 1. 5676 ].66118 ). 7611S 1.16CI8 

C/(M/SIC) 181.0170 186.8)S4 192.18112 197 .1)47 201.7951 206.1577 210.2791 214.19U 217.9217 221.4885 

lUPA/( 1/NPA) I. 1791 1.))60 I. )]78 1.]2)] l.l11S 1.1019 1.2941 1.2877 1.2824 1.2781 

liT A/ (1000/lt) 2.1 1.9 1.7 1.6 l.S 1.4 1.1 1.1 1.2 1.2 

.9000 Y/(Ml/KC) .01847 .04050 .0424) .044]) .0461S .04791 .04966 .usus .OS101 .OS464 
H/(IU/lC) 1401.0 1485.4 1569.1 1654.2 1740.5 1828.0 1916.8 2006.8 2097.9 2190.1 

S/(U/lG l) 2.9172 1.0289 1.U87 ).2467 1.1529 1.4574 ). S.ult 1.6618 ). 7616 ).8600 

C/(H/St;C) 178.7845 184.9721 190.62)0 195.8])7 200.671>6 205.Z076 209.4710 2ll.5025 217 .))12 220.9816 
lUPA/ ( 1/HPA) 1.2412 1.21119 1.1999 1.1848 1.1727 1.1629 l.IS49 1.1411 1.1429 l.lliS 
liT A/ ( 1000/l) 2.2 2.0 1.8 1.7 1.6 I.S 1.4 1.) 1.2 1.2 

..... 
a-- 1.0000 Y/(Hl/ltC) .01416 .0]605 .01786 .0]960 .04128 .04291 .044SO .0460S .OU56 .04904 
Vl 

H/(U/lC) 1400.8 1481.5 1567.4 1652.7 1719.1 1826.9 1915.8 200S.9 2097.1 2189.S 
S/(lJ/lC l) 2.9091 ].0212 ].Ill] 1.2195 1.14110 J.4S07 l. 5SJ8 1.6SS4 ).7551 ).85111 
C/(M/SIC) 176.)272 183.0996 189.0585 194.5199 199.5696 204.2726 208.6800 212.8325 2U.7610 220.4'189 
lUPA/ (1/NPA) l.ll52 1.1096 1.0897 1.0741 1.0617 1.0516 1.0414 1.0)67 1.01U 1.02611 
liT A/ (1000/lt) 2.1 2.1 1.9 1.7 1.6 I.S 1.4 1.1 1.1 1.2 

2.0000 Y/(Hl/lC) .01464 .01600 .01722 .DUllS .01940 .02040 .02114 .0222S .02)11 .02395 
H/(IJ/lC) 1176.4 1462.6 IS49.1 1616.9 1725.1 1814.7 1905.1 1996.S 2089.0 2182.4 
6/(U/IG I) 2.8448 2.9617 1.0755 1.18116 1. 29SS 1.4022 1.5071 ).6101 ).7114 1.8110 
C/(M/SIC) IS2. 7387 164.0701 171.6192 181.8984 189.2195 195.7880 201.7478 207.2044 212.2375 216.9092 
UPPA/{1/HPA) .1>7S2 .1>299 .S997 .5780 .S619 .S49S .SJ97 .5)19 .S2S6 .520S 
liT A/ (1000/1) ).9 1.2 2.7 2.4 2.1 1.9 1.7 1.6 I.S 1.4 

1.0000 Y/(Hl/ltC) .00802 .00928 .01036 .Ollll .01217 .01291> .OIJ70 .01440 .OIS06 .OIS69 
H/(U/ltC) ll46.S 1418.6 IS29.) 1619.8 1710.6 1801.9 1891.9 1986.7 2080.4 2174.9 
8/(IU/ltC I) 2. 7886 2.9115 ).0)24 ).1471 J.2S91 ). )611 ).4748 ). S794 ).6820 ). 7829 
C/(H/SIC) U0.7949 146. 771S 159.9411 171.0784 180.6921 119.1461 196.6122 201.4750 209.65)0 215.11)7 
UPPA/{1/NPA) .5415 .4180 .41112 .4117 .1910 .)791 .168S .1601 .lSlS .3410 
UTA/{1000/lt) 6.9 s.o ).9 ).2 2.7 2.4 2 .I 1.9 1.7 1.6 

4.0000 Y/(Hl/IC) .0050] .00608 .00701 .00787 .00861 .009)2 .00995 .01054 .01110 .01161 
H/(U/ltC) IllS.& 141J.4 ISOI.4 1602.1 1695.4 1718.7 1812.4 1976.7 2071.6 2167.2 
6/(U/IC I) 2. 7374 2.8698 2.9944 l.IIJS ).2281 1.1)97 ].4484 1.5546 1.6586 1. 7605 
C/(H/SIC) 128.5847 119.6172 152.])72 164.4057 175.)064 185.0619 191.8146 201. 71l2 208.8867 215.4414 
lUPA/ ( 1/NPA) .17J8 .1617 .1400 .]187 .1020 .2891 .2790 .2710 .2b46 .2594 
lETA/ (1000/l) 8.7 6.6 5.1 4.0 1.1 2.8 2.5 2.2 1.9 1.8 



THEKMUDYMAHIC PROP~MTIES Of UNO~CAH~ 

UNPEIIATURt;S/IK) 

P/(NPA) 470.000 41~.000 500.000 525 .ouo 5SO.OOO 575.000 600.000 625.000 650.000 675.000 7UO.OOO 

5.0000 V/(N3/lG) .00164 .00165 .00171 .00178 .00187 .00196 .00208 .00222 .00242 .00271 .00316 
H/(lJ/lG) 4JJ.o 447.6 522.1 599.0 671.4 757.4 1119.4 925.0 1005.9 1099.8 II'Jb.4 
6/(lJ/KG l) 1.2540 1.2850 1.4381 I. 5878 1.1l37 1.11760 2.0156 2.1553 2.2822 2.4239 2. S645 
C/(N/SEC) 775. 7644 761.4520 689.91111 6111.6661 547.7822 471.2207 406.7194 ll6.3214 267.9101 206.6llo 164.4342 
J»PA/ ( 1/HPA) .DOll .0034 .0041 .0055 .0074 .0102 .0148 .0231 .0400 .0710 .1442 
lETA/( 1000/l) 1.5 1.5 1.6 1.1 1.9 2.1 2.5 1.o 3.9 5.3 6.9 

6.0000 V/(N3/lG) .00161 .00164 .00170 .00177 .00185 .00194 .00205 .00217 .00214 .00255 .00284 
H/(LJ/lG) 4JJ.5 448.1 522.6 599.2 677.4 757.1 8311.6 921.4 1002.9 1094.4 1187.) 
6/(lJ/lG l) 1.2517 1.2826 1.4354 1.5848 l.llOJ 1.8720 2.0108 2.1492 2.2740 2.4120 2. 541l 
C/(N/SEC) 780.9101 767.0997 698.1968 629.11107 562.2424 495.6685 4JU.I235 365.9J97 )05.1048 250.7318 207.2081 
lAPPA/ ( 1/NPA) .0032 .OUJJ .0042 .0051 .0069 .0091 .0129 .0189 .0292 .0477 .07115 
IUA/( 1000/l) 1.4 1.4 1.5 1.7 1.8 2.0 2.2 2.6 l.l ).9 4.8 

7.0000 V/(Nl/lG) .00162 .00164 .00170 .00176 .00184 .00192 .00202 .00214 .00228 .00245 .0021>7 
H/(lJ/lG) 434.1 4411.7 521.0 599.5 617.4 756.8 1138.0 922.2 1000.9 1091.0 1182.0 
S/(lJ/lG l) 1.2494 1.2802 1.4129 1.5119 1.1271 1.8682 2.0064 2.1439 2.2613 2.40)) 2.))57 \0 C/(N/S!C) 785.8ll211 772. 51>01 706.1649 640.41168 575.951>5 512.8692 451.4191 )92.11191 ))6.5845 287.2124 245.5823 \0 
J.AJ'PA/ ( 1/NPA) .0032 .00)3 .0040 .0051 .o065 .0085 .OilS .0160 .0211 .0343 .0513 
liT A/ ( 1000/l) 1.4 1.4 1.5 1.6 1.7 1.9 2.1 2.4 2.1 ).2 ).7 

8.0000 V/(lll/lG) .00162 .00163 .00169 .00176 .0018) .00191 .00200 .00211 .00221 .002311 .00255 
H/(LI/lG) 414.6 449.2 523.5 599.11 671.6 756.7 817.6 921.4 999.4 1088.6 1178.4 
6/(lJ/lG l) 1.2411 1.2119 1.4303 1.5792 1.1240 1.8647 2.0021 2.1J91 2.2615 2.1962 2. 5269 
C/(N/SEC) 790.6884 777.8400 7ll.l610 6511.7391 51111.9952 529.0191 411.0548 415.5418 364.1941 118.624) 279.2495 
lAPPA/ (1/NPA) .OOJI .0012 .0039 .0049 .0062 .0019 .0104 .0140 .0192 .0267 .0375 
IITA/(1000/l) 1.4 1.4 1.5 1.6 1.1 1.8 2.0 2.2 2.4 2.7 J.l 

9.0000 V/(Ml/lG) .00161 .001U .00161 .00175 .001112 .00119 .00198 .00201 .00219 .00212 .00247 
H/(lJ/lG) 415.2 449.1 523.9 600.1 671.7 756.7 837.3 920.7 998.3 1086.9 117S.9 
1/(lJ/lG l) 1.2449 1.2757 1.4279 1.5765 1.7210 1.1614 1.9985 2.1348 2.2565 2.1902 2.5197 
C/(N/S!C) 795.))39 7112.9411 721.1004 660.6023 601.4400 544.2547 489.3246 417.0394 388.9757 346.4194 309.1))8 
lAPPA/ U/NPA) .DOlO .0012 .0011 .0047 .0058 .0014 .0095 .0124 .011>4 .0219 .029) 
lETA/( 1000/l) 1.4 1.4 1.4 1.5 1.6 1.1 1.8 2.0 2.2 2.4 2.7 

10.0000 V/(N)/lG) .00161 .00162 .00161 .00174 .00181 .00188 .00196 .00205 .00216 .00227 .00241 
H/(LJ/lG) 435.1 450.) 524.4 600.5 678.0 756.8 837.1 920.) 997.5 1085.6 1174.1 
6/(LI/lG l) 1.2427 1.2735 1.4255 I. 5719 1.1181 1.85112 1.9950 2.1308 2.2519 2. 3849 2. sus 
C/(N/S!C) 199.81110 787.8129 721.4954 670.1027 61).)459 558.6994 506.4)47 456.9196 411.5122 371.491>3 ll6.0521 
lAPPA/ (1/NPA) .0030 .0011 .0017 .0045 .00)6 .0069 .00118 .0112 .0144 .01116 .0240 
KTA/ ( 1000/l) 1.) 1.4 1.4 1.5 1.6 1.6 1.8 1.9 2.0 2.2 2.4 



THERMODYNAMIC PROPERTIES UF UNDECAII 

TEKPEIL\TURES/(1) 

P/(IIPA) 125.000 750.000 715.0UU 800.000 825.000 85o.oou 175.1100 900.000 925.000 950.000 

5.0000 V/(111/IG) .00179 .00450 .00524 .00594 .00660 .00120 .00776 .00829 .00171 .00924 

H/(IJ/IG) 1294.6 ll92 .4 1489.3 1585.3 11180.6 1175.8 11171.0 1'11>1>.1> 2UU.7 2159.4 
5/(IJ/J.G I) 2.71121 2.8349 2. '1620 3.08l9 3. 2012 3.3149 ).4253 3.5))1 1.Uil ).7414 
C/(11/SIC) 149.0311 148.9319 155.4572 164.7481 174.7416 184.49511 19].6562 202 .ll78 209.951>6 217.1646 
IAPPA/(1/MPA) .2072 .2402 .2419 .24511 ,2)69 .2284 .2209 .2144 .2090 .2044 
IITA/(1000/J.) 7.3 6.5 5.5 4.6 ).8 3.2 2.8 2.4 2.2 1.9 

6.0000 V/(113/IG) .00124 .011172 .00425 .004110 .OOSlS .00587 .00617 .00681 .00727 .00761 
H/(IJ/IG) 1282.1 1177.9 1474.3 1570.9 1667.3 1761.7 1860.2 19)7.0 2054.1 2151.7 
5/(IJ/IG I) 2.6802 2.8102 2.9366 3.0592 3.1179 1.2911 ).4049 ).51411 3.6204 ).7245 
C/(11/SIC) 180.5886 169.7846 168.7056 172.9404 179.9470 118.1548 196.6588 204.9958 212.9564 220.4621 
IAPPA/(1/IIPA) .1176 .1HI .1722 .1818 .1816 .1814 .1117 .1n• .1697 .1662 
lETA/ ( 1000/1) 5.5 5.5 5.2 4.6 4.0 3.5 3.0 2.6 2.3 2.1 

7.0000 V/(111/IG) .00295 .00329 .00368 .00411 .00455 .00500 .00543 .00584 .00623 .00660 
H/(IJ/ICG) 1274.4 1)&8. 3 1463.5 1559.5 11>56.1 1753.1 1850.3 1947.9 2045.9 2144.3 
S/(KJ/II.G II.) 2.61154 2. 7927 2.9115 3.0395 3.1584 ).2742 3.)869 1.4969 ).6043 3. 7092 

0\ C/(11/SEC) 215.0602 196.8547 188.171) 187.5147 190.5401 196.0961 202.9825 2111.4258 217.91170 22S.JS45 
-._J 

IAPPA/(1/IIPA) .0719 .09111 .1185 .1125 .14112 .14)) .1435 .1421 .1400 .1377 
II!TA/(1000/K) 4.2 4.5 4.5 4.3 3.9 3.5 3.1 2.8 2.5 2.2 

8.0000 V/(111/IG) .00277 .00303 .003)) .003&7 .OU403 .00440 .00471 .00513 .00548 .005112 
H/ (KJ/KG) 12&9.4 1)61.8 1455.7 1550.8 1647.0 1744 .o 1841.6 1939.7 20)1.3 21)7.3 
S/(IJ/lG l) 2.&545 2.7198 2.9029 3.02311 3.1422 3.2510 ).3112 1.4817 ).5897 3.6953 
C/(11/SIC) 247.9789 225.9497 212.6936 206.4926 205.40411 207.8067 212.4421 218.3860 224.9931 231.114114 
KAPPA/ (1/IIPA) .0516 .01178 .Oill .0972 .1069 .1121 .1158 .11117 .1164 .1155 
II&TA/(1000/K) 3.4 3.7 3.1 ).8 3.6 3.4 3.1 2.1 2.5 2.3 

9.0000 V/(113/IG) .00265 .00286 .OOliO .00331 .U0367 .00391 .00430 .00462 .00493 .0052) 
H/(IJ/IG) 1265.9 1157.2 1450.0 1564.2 1639.8 17311.5 1834.1 1932.4 2011.3 2130.8 
S/(IJ/IG I) 2.64&0 2. 7"8 2.8915 3.0112 3.1281 ).2443 3.3574 3.4682 3.5766 3.6827 
C/(11/SIC) 271.2462 254.5425 231.056) 221.0283 221.2579 222.4901 224.6020 228.65'19 233.9362 219.91116 
lAPPA/( 1/MPA) .03118 .0500 .0618 .0729 .0822 .0891 .0931 ,0962 .097) .0975 
liT A/ ( 1000/J.) 2.9 3.2 3.) 3.4 ).3 ).2 3.0 2.7 2.5 2.3 

10.0000 V/(113/KG) .00256 .00214 .00294 .00316 .00341 .00367 .00195 .00421 .00451 .00478 
H/(J.J/KG) 1263.3 1]5).8 1445.8 1539.2 1634.2 17)0.4 1127.1 1926.1 2025.2 2124.9 
5/(J.J/IG J.) 2.113118 2. 7&15 2.111121 1.0001 3.1117 ).2326 3.3455 3.4563 1.5649 3.611) 
C/(11/SIC) 305.9422 281.6564 263.1238 250.6258 242.8927 239.2728 238.11850 240,8999 244.60011 249.40111 
IAPPA/(1/IIPA) .0308 .03118 .0415 .051>4 .0644 .0711 .0762 .0797 .0818 .01128 
lf.TA/ ( 1000/l) 2.6 2.1 2.9 3.0 ).0 2.9 2.8 2. 7 2. 5 2.3 

-
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PkOPE&TlES OF SATUKATED DODECANE 

TEKPE&ATUU PRESSUU VOLUIIE/ (10/ltG) ENTHALPY/(ItJ/ItG) ENT&OPY/(ItJ/ItG It) 
It MPA VF VG HF HFG HG SF SFG SG 

490.00000 .lOS32 .00169 .21274 489.S791S 257.81419 747.39334 1.41827 .S:l6U 1.94442 
49S.OOOOO .11838 .00170 .18993 S04.61S3S 2S4.SIISO 7S9.1268S 1.4411711 .Sl416 1.911292 
soo.ooooo .132611 .00172 .111996 Sl9. 7SII69 2Sl.l3966 770.89835 1.47915 .50228 1.98143 
505.00000 .14826 .00113 .IS242 S3S.OOS63 247 .6911)2 782.70395 1.50944 .49049 1.99993 
510.00000 .16S24 .00174 .13698 SS0.3SI7S 244.1879:!1 794.53969 l.S3962 .47880 2.01842 
5U.OOOOO .183119 .00176 .123lS S6S.79S97 240.60:!119 806.40116 l.S6969 .46719 2.03688 
:!120.00000 .20369 .001711 .11128 :!181.33397 236.9:!1023 8111.211420 l.S996S .4S567 2.05532 
:!125.00000 .22513 ,00179 .10056 :!196.911269 2)3.22113 830.111442 1.62948 .44423 2.01372 
530.00000 .24870 .001111 .09102 612.67924 229.41799 842.09723 1.6S920 .43286 2.09206 
S3S.OOOOO .21388 .001113 .082Sl 628.480911 22S.Sl686 8S4.017114 1.6jl879 .42156 2.1103S 
:!140.00000 .30098 .00184 .07490 644.36S6S 22l.S7S60 86S.9412S 1. 71825 .41033 2.128S7 
SitS .00000 .l3009 .0011111 .01>1107 660.33141 217.:!13078 877.86218 I. 747S8 .39914 2.14672 
sso.ooooo .361)0 .001811 .06194 676.37689 21).39811 889.77:!100 I. 77678 .38800 2.16477 
SSS;OOOOO .39413 .00190 .OS641 692 .SOll7 209.17230 901.61367 1.80S8S .371>89 2.18274 
560.00000 .43048 .00192 .OSI42 708.70488 204.84678 91l.SSI6S 1.83479 .36S80 2.200S9 - 56:!1.00000 .46867 .00194 .04691 724.98823 200.4llS7 92S.40180 1.116361 .3S471 2.21832 

-..1 570.00000 .S0940 .00197 .04282 741.3Sl33 19:!1.862811 937.21621 1.89230 .34362 2.23S92 
S7S.OOOOO .S5281 .00199 .03911 757 .80l2S 191.18277 948.98603 1.920119 .33249 2.2S338 
580.00000 • 59903 .00202 .03S7l 774.34246 186.3S882 . 960.70128 1.94937 .32131 2.27067 
S8s.ooooo .64818 .00204 .03264 790.97713 181.37336 972.3S048 1.9777S .31004 2.28779 
:!190.00000 • 70041 .00207 .02981 807. 71SBS 176.20436 983.92021 2.00606 .2986S 2.30471 
595.00000 • 7SS88 .00210 .02723 824.56796 170.82710 99S.39S06 2.03431 .28710 2.32141 
600.00000 .81474 .00213 .0248S 84l.S48S7 165.20715 1006. 7SS7l 2.062:!12 .27535 2.))786 
60S.OOOOO .87717 .00217 .02266 IIS8.67436 1:!19.30497 1017.97933 2.09072 .26331 2.3S403 
610.00000 .94334 .00221 .02063 87:!1.96749 1S3.069SO 1029.03699 2.1189S .2S093 2.36988 
615.00000 l.Oll44 .00225 .011175 89J.4S648 146.43:!129 1039.89177 2.14725 .23811 2.38S3S 
620.00000 1.08770 .00229 .01700 911.17830 139.31666 10:!10.49496 2.17S67 .22470 2.40038 
62S.OOOOO 1.16632 .00235 .01536 929.18170 1ll.S98211 1060.77998 2.20410 .210S6 2.41486 
630.00000 1.249S4 .00240 .Ollll2 947 .S3314 12l.1186S 1070.65179 2.23323 .19543 2.42866 
63:!1.00000 l.l37U .00247 .0123S 966.32766 113.113788 1079.911SS3 2.26261 .17896 2.441:!16 
640.00000 1.43086 .002S5 .01093 98:!1.70897 102.77297 I0811.411l'J4 2.29264 .160SII 2.4S322 
64S.OOOOO 1 .• S29S4 .00266 .009S2 100:!1.91966 89.83094 I09S.750S9 2.32370 .1)927 2.46297 
6:!10.00000 1.63397 .00281 .001105 1027.448111 73.26293 1100.71111 2.35650 .11271 2.46921 
6:!15.00000 1. 744S3 .003011 .00624 1051.76048 47.17662 1098.93710 2.39326 .07203 2.46529 
6SII.26000 1.861511 .00425 .00425 1079.911204 0. 1079.98204 2.435S6 o. 2.435S6 

-



THEIIIIODYNAIIIC I'IIOPt:IITlES OF IJODt:CANE 

TEHnKATUIIES/ (It) 

P/(HPA) 490.000 ~00.000 525.000 ~~0.000 ~n.ooo f>QO.OOO 1>2~.000 1>~0.000 1>7~.000 700.000 

.1000 V/(Hl/lG) .22487 .21027 .24179 .2H2f> .2701>1> .28198 .29720 .31032 • )211~ .311>29 
H/(lJ/KG) 747.6 712.2. 81S.5 901.0 968.8 1018.6 1110.4 1184.1 1259.1> 1116.8 
S/(IJ/lG l) I. 9412 1.9970 2.1204 2.2421 2. 11>211 2.41111> 2.59118 2.7144 2.112114 2.9407 
C/(H/S&C) 146.971>5 148.9993 153.¥279 158.1>1>1>7 IU.211l 11>7.~880 111.78¥9 17S.8l57 179.1177 183.5079 
KAPPA/ ( 1/KPA) 10.1>1>99 10.1>280 I0.5J28 10.4501> 10.18011 IU.l212 10.2710 10.22811 10.1912 IO.If>l4 
UTA/ ( 1000/l) 2.4 2.) 2.2 2.1 2.0 1.9 1.8 1.1 1.1> 1.5 

.lOll V/(Hl/lG) .22111 .22707 .2404) .2n74 .2111199 .28014 .29120 .301>17 .)1904 .11182 
H/(lJ/KG) 747.6 772.2 81~.4 901.0 968.7 1038.5 1110.) 1184.0 12~¥. s 1)36.11 
6/(lJ/KG l) 1.941>~ 1.991>) 2.11¥7 2.2411> 2 .11>21 2.4809 2.~'181 2.7117 2.11211 2.9401 
C/(H/SEC) 141>.8447 148.8741 IH.8201 1~8.5117 161.1112 11>7.5190 111.7106 175.7847 119.119)9 181.4701 
lAPPA/ (1/KPA) 10.5406 10.49111> 10.4029 10.1205 10.2502 10.1907 10.1405 10.0981 10.0626 10.0)28 
UTA/ (1000/l) 2.4 2.4 2.2 2.1 2.0 1.9 1.8 1.1 1.6 1.5 

.zooo V/(Kl/lGI .0011>9 .00112 .11512 .12211) .11004 .11113 .14450 .15156 .IS8S2 .lf>Sl1 
H/(lJ/lG) 489.6 519.8 811.) 897.0 96S.O 10)5.0 1107.1 1181.0 1256.11 1114.) 
6/(IJ/I.G It) 1.41110 1.4790 2.0810 2.20)) 2.1241 2.4414 2.5610 2.11110 2.7914 2.9041 
C/(H/&IC) 743.2026 708.9711 145.2791 151.3001 1Sf>.9lf>7 162.2275 167.2097 111.9116 176.3818 180.1>291 
KAPPA/( 1/KPA) .00311 .0042 5.11161 5.501>6 5.4183 5.141>7 s. 2881 5.2405 5.2012 5.1688 
I&TA/0000/l) 1.6 1.1 2.1> 2.4 2.1 2.1 2.0 1.8 1.1 1.6 M 

r-
.3000 V/(Kl/ltC) .00169 .00111 .0011¥ .01144 .08295 .08830 .09JSI .09858 .IOJS3 .10811 

H/(ltJ/lG) 489.6 519.8 591.0 892.7 960-.9 1031.3 1103.7 1111.9 1254.0 I)) I. 1 
6/(IJ/lG l) 1.4171 1.4787 1.11292 2.11111 2.2991 2.4189 2.n11 2.6SlS 2.768) 2.8814 
C:/(H/SIC) 743.64110 709.5491 623.0170 143.0712 ISO.IU40 1511.5082 11>2. 3956 167.841) 172.9271> 111.68111 
KAPPA/(1/KPA) .0018 .0042 .0051 1.9154 3.7995 3.7108 3;1>418 3.5871 3.5433 ).5079 
UTA/(1000/Il) 1.6 1.1 1.9 2.9 2.6 2.4 2.2 2.0 1.9 1.8 

.4000 V/(Kl/lC) .0011>9 .00171 .00179 .00188 .05920 .06166 .06792 .01203 .07600 .07985 
H/(ltJ/lC) 489.7 519.8 597.0 1>76.4 - 956.6 1027.4 1100.1 1174.7 1251.1 1129.1 
6/(IJ/lG l) 1.4175 1.4184 1.11289 1.111>6 2.2794 2. 3999 2.5186 2.1>)~7 2.7509 2.8645 
C:/(H/SIC) 744.0878 710.1249 623.9707 535.33SS 142.5511 ISO. 1522 157.3094 lf>l.f>060 169.31160 174.1>801> 
lAPPA/(1/KPA) .0018 .0042 .OOS6 .0080 3.0289 2.91SS 2.8320 2.71>117 2.7191> 2.1>809 
I&TA/(1000/l) 1.6 1.1 1.9 2.1 ).1 2.1 2.S 2.2 2.1 1.9 

.51100 V/(Kl/lG) .0011>9 .00111 .00179 .001118 .04474 .041174 .05249 .OS 60S ;05945 .01>211 
H/(lJ/lC) 489.7 519.9 597.0 676.3 9)1.8 1023.1 1096.3 1111.3 12118 .I 1121>.4 
S/(lJ/lC l) 1.4172 1.47111 1.11286 1.7762 2.U20 2.383S 2.5011 2.6207 2.1365 2.8505 
C/(H/IIIC) 741.5252 707.9075 624.9205 536.7707 ))4.0408 143.6498 151.9018 159.1110 165.681>5 111.6018 
lAPPA/( 1/KPA) .0037 .0042 .00511 .0080 2.11161 2.4617 2.31103 2.21159 2.2303 2.1876 
I&TA/(1000/l) 1.11 1.1 1.8 2.1 3.7 3.2 2.11 2.5 2.2 2.0 

.1>000 V/(Kl/lG) .0011>8 .00171 .00179 .001811 .00199 .0)866 .04212 .04535 .04838 .05127 
H/(lJ/lC) 489.8 519.9 597.0 671>.) 757.8 1018.5 1092.4 1167.8 1245.0 1121.7 
6/(IJ/I.G I) 1.411>9 1.4778 1.6282 1.71511 1.9206 2.11>81> 2.4892 2.6071> 2.7240 2.11185 
C/(H/SIC) 743.11>55 709.6805 624.4216 538.1978 446.2644 136.2391 146.1076 154.5145 If> I .8711 168.441>1> 
lAPPA/ (1/ HPA) .0011 .0042 .005b .0079 .0123 2.1940 2.0614 1.9725 1.9090 1.111>11 
IETA/(1000/1.) 1.1> 1.1 1.8 2.1 2.6 ).7 ).2 2.8 2.4 2.2 
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THt:IUIODYIWI1C PIIDPt:IITl£5 OF llODECAII£ 

TKIIPt:IIATURES/ (It) 

P/(MI'A) 490.000 ~00.0110 ~2~.000 )~0.0110 57~ .ODD 600.000 62~.000 •~o.ouo 67).000 700.000 

.7000 V/(M1/KG) .00168 .UOI71 .00179 .00188 .00199 .01110 .01464 .0176) .0404~ .04108 
H/(LI/I.G) 489.8 '>19.11 SIJ7.0 1>71>. 1 7~7.7 10ll.S 101111.1 1164.2 1241.8 1120.9 
5/(I.J/KG 1.) 1.411>7 1.477S 1.6279 I. 77~4 1.9201 2 .1)44 2.4161 2.~951> 2.7127 2.82711 
C/(M/SEC) 744.11J.49 111.41144 621>.1>121 ~J8.1111'17 448.1104 127.8616 119.8111 149.1>020 157.9218' 165.2092 
KAPPA/ (1/MPA) .DOll .0041 .00~6 .0079 .0121 2.0449 1.8666 I. 7578 1.61141 1.6116 
lETA/ ( 1000/1.) 1.6 1.6 1.11 2.1 2.S 4.S 1.6 1.1 2.7 2.4 

.11000 V/(M]/I.G) .00168 .00171 .00119 .00188 .00199 .02SS9 .0289] .01184 .01447 .01692 
II/ (I.J/I.G) 489.8 520.0 591.0 676.2 157.6 1007.7 1081.5 1160.1 12]8.4 1118.0 
S/(I.J/I.G 1.) 1.4164 1.4772 1.1>276 I. 7750 1.9196 2.1400 2.4618 2.S841 2.7021 2.8180 
C/(M/SEC) 745.8188 712.4070 627.7466 541.019S 449.64S4 118.0727 112.9622 144.1897 1Sl.810S 161.88]9 
KAPPA/ 0/MPA) .00]7 .0041 .ooss .0078 .0120 2.0021 1.7442 1.6071 I. 5210 1.4618 
lETA/( 1000/1.) 1.6 1.6 1.8 2.1 2.5 S.l 4.1 1.5 2.9 2.6 

.9000 V/(M1/I.G) .00168 .00111 .00179 .00187 .00198 .00211 .02419 .02126 .029110 .01212 
8/(I.J/I.G) 4119.9 520.0 597.0 676.2 151.5 1141.4 10711.4 1156.2 l2JS .o lllS.O 
6/(I.J/I.G 1.) 1.4161 1.4770 1.621) I. 7746 1.9191 2.0619 2.4SIS 2.51)5 2.6924 2.110811 
C/(M/&EC) 746.2726 712.9125 628.6725 542.4192 452.5]]0 154.7457 l25.l875 IJ8.8208 149.51111 151.4641 
KAPPA/ 0/MPA) .0017 .0041 .ooss .0078 .0118 .0211 1.6818 1.5022 1.1995 1.})2& 
UTA/ ( 1000/1.) 1.1> 1.6 1.8 2.1 2.S 1.1 5.1 1.9 1.2 2.8 ...,. 

r-
1.0000 V/(Ml/I.G) .00168 .00111 .00178 .00187 .00198 .0021) .02062 .02155 .02601 .021126 

H/(I.J/I.G) 4811.9 520.0 S97.o 676.2 757.4 1141.2 1012.7 1151.8 1211.4 1111.9 
8/(I.J/I.G 1.) 1.4159 1.4767 1.1>269 I. 7741 1.9186 2.0612 2.4188 2.S628 2.61129 2.8001 
C/(M/SEC) 741>. 7048 71l.S160 629.6029 541.8104 454.5825 157.2947 116.4890 112.8189 145.0248 1S4.9410 
KAPPA/ 11/MPA) .oo11 .0041 .ooss .0077 .0117 .0206 1.6829 1.4114 I. lOllS 1.2121 
I£TA/ 11000/1.) 1.6 1.6 1.8 2.1 2.5 ).1 6.1 4.5 1.6 1.0 

2.0000 Y/(Ml/I.G) .00168 .00110 .00177 .00186 .00196 .00209 .00227 .00262 .00118 .01029 
8/(I.J/I.G) 4'10.1 520.1 597 ·' 676.0 7511.7 119.4 92S.S 1020.1 1111.1 1211.0 
&/ (I.J/I.G 1.) 1.4112 1.4719 1.6218 I. 7705 1.9140 2.0Siol 2.1954 2.1416 2.5746 2.7197 
C/(M/&&C) 7So.940S 719.0SSS 618.6175 SS7.216fl 474.0914 117.11>29 291.8126 111.1625 II .IS22 111.0502 
KAPPA/ ( 1/MPA) .0016 .0040 .005] .0012 .DIOS .0169 .Ol11 .1218 1.7214 .94)9 
IETA/11000/l) 1.5 1.6 1.7 2.0 2.1 2.1 4.0 9.4 21.8 8.4 

1.0000 V/(111/I.G) .00167 .00110 .00117 .00115 .00194 .0020S .00221 .00241 .00290 .00425 
H/(I.J/lG) 490.7 S20.7 597.1 67S.9 7S6.2 111.2 922.7 1012.0 1100.8 121S.7 
8/(lJ/lG 1.) 1.4107 1.4711 1.6207 1.7670 1.9097 2.0491 2.1874 2.1211 2.4612 2.6281 
C/(M/&IC) ISS .OISI 724.1165 647.4075 570.0420 492.0118 412.6414 110.005] 241.6990 144.2668 100.6148 
KAPPA/0/MPA) .00)6 .0019 .OOSI .0068 .0096 .0144 .0244 .0517 .1900 .S9SO 
UTA/ ( 1000/l) I.S 1.6 1.1 1.9 2.1 2.5 1.2 4.8 10.11 16.1 

4.0000 V/(Ml/I.G) .00166 .00169 .00176 .oo111 .00192 .0020] .00216 .00211 .002S9 .OOJOS 
H/(I.J/I.G) 491.2 5ll.l 5'17.5 675.9 155.1 817.1 920.9 1001.0 1090.4 1189.5 
8/(lJ/I.G 1.) 1.4082 1.4687 1.6178 1.7616 1.9057 2.044. 2.1809 2.1116 2.4417 2.S8S'I 
C/(M/IIIC) 7SI.9420 729.5219 655.7927 512.1621 508.7896 41$.4295 11>1. 5627 287.1748 212.6515 IS 1.8565 
KAPPA/ 0/MPA) .00)5 .0018 .0049 .0064 .0081 .0126 .0195 .0117 .01191 .11>1111 
IETA/0000/1.) 1.5 1.5 1.6 1.1 2.0 2.1 2.1 1.6 5.2 8.0 



TH~KMUDYNAHIC PROPEKTI~S OF DOOE~AM~ 

T£HPERATUKES/(It) 

P/(HPA) 72S.OOO 750.000 775.000 800.000 825.000 850.000 875.000 900.000 925.000 950.000 

.1000 V/(H3/ItC) .04558 .04 791> .05025 .05246 .05460 .05668 .05870 .06067 .06260 .06449 
H/(U/ItC) 1401.5 1481.5 1567.0 1651.8 1137.9 1825.3 1911.9 2003.7 2094.7 2186.7 
5/( 1tJ /ltC It) 2.9409 3.0522 3.1616 3.2693 3.3151 1.4797 1.5824 1.111116 1.7813 1.11815 
C/(H/SI!C) 171.7055 177.5762 182.9311 187.8742 192.4524 1911.7212 200.1281 204.5009 208.0697 211.4582 
KAPPA/ ( 1/HPA) I. 5921 I. 5621 t.H86 I. 5199 I. 5051 1.4911 1.481S 1.4158 1.4696 1.4647 
KTAI ( IOOU/1() 2.1 1.9 1.8 1.7 1.5 1.4 1.4 1.1 1.2 1.2 

.8000 V/(H3/KC) .01922 .04140 .Oitl48 .04548 .04741 .04927 .05108 .05284 .05455 .051>21 
H/(U/ItC) 1)98.9 1481.3 1565.0 1650.1 1136.4 1824.0 1912.8 2002.8 2093.8 2186.0 
S/(U/ItG It) 2.9116 1.0431 1.1511 3.21111 3.1674 3.4719 3.5749 3.671>1 1. 7761 3.8744 
C/(H/SIC) 168.9142 115.1080 181.0381 186.2135 191.0956 195.5661 199.1368 201.6455 207.3256 210.8045 
KAPPA/(1/KPA) 1.4189 1.3867 1.3618 1.1424 1.3269 1.3146 1.3047 1.29118 1.2904 1.2854 
liT A/ (lOUD/It) 2.1 2.1 1.9 1.7 1.6 1.5 1.4 l.l 1.2 1.2 

.9000 V/(Hl/ltC) .03427 .01630 .031122 .04005 .04182 .04352 .04516 .0467S .04830 .04911 
H/(U/ItC) 1196.4 1479.0 1563.0 1648.3 1134.9 1822.7 1911.7 2001.1 2093.0 2115.4 
5/(I.J/ItC It) 2. 9230 3.0151 3.1453 3.25111 3.1601 1.4649 ].5681 ].6697 3.7697 3.16112 
C/(H/SEC) 166.1911 113.0151 179.1295 114.6133 189.7460 194.4229 198.7621 202.8102 206.6050 210.1714 
KAPPA/0/HPA) 1.2856 1.2511 1.2248 1.2045 1.1885 1.1158 1.1656 1.1575 1.1510 1.1451 
IITA/(1000/It) 2.4 2.2 2.0 1.8 1.1 1.5 1.4 1.1 1.1 1.2 --..1 
V/(H1/ItG) .01010 .01221 .01400 .01571 .01114 .01891 .04042 .04188 .04330 .04467 V1 1.0000 
HI (I.J/ItC) 1191.7 1476.7 1561.0 1646.6 1133.4 1121.4 1910.5 2000.8 2092.2 2184.7 
5/(r.J/KC It) 2.9149 1.0215 1.ll80 1.2467 1.1SJS 1.4585 1.5619 1.6617 1.7611 1.8625 
C/(H/SIC) 161.1601 170.6974 171.2119 181.0119 188.4042 191.2916 197.8040 201.9950 205.9075 209.5766 

KAPPA/ (1/HPo\) 1.1805 1.1434 1.1157 1.0945 1.0719 1.0648 1.0541 1.0460 1.0191 1.0140 
UTA/(1000/It) 2.6 2.3 2.1 1.9 1.7 1.6 1.5 1.4 1.1 1.2 

2.0000 V/(Hl/lC) .01216 .01167 .01498 .01&16 .01724 .01823 .019111 .02004 .02087 .02167 
H/(U/ItC) U62.9 1451.1 1519.3 1627.9 1111.2 1807.4 1198.5 1990.5 2083.5 2111.3 
S/(U/KC It) 2.8459 2.9655 1.0811 1.1937 1.1016 1.4111 1.5169 1.6206 3.7225 1.11226 
C/(H/SIC) 112.2645 146.4500 157.8233 161.1Sl8 175.5611 182.7683 189.1191 194.9435 200.1692 204.93811 
lAPPA/( 1/HPA) .7685 .6861 .6314 .6050 .5820 .5649 .5518 .5416 .5135 .5270 
IITA/(1000/l) 5.4 4.1 3.3 2.8 2.4 2.1 1.9 1.7 1.6 1.4 

3.0000 Y/(Hl/ltC) .00597 .00743 .00864 .00967 .01058 .01140 .01216 .01285 .01150 .01411 
H/(lJ/lC) 1322.4 1420.4 1514.6 1607.1 1699.1 1792.5 1185.7 1979.5 2074.0 2169.3 
8/( I.J/lC It) 2. 7782 2.9111 1.0145 3.1524 3.2662 1.1769 ).4149 1.5906 3.6942 3. 7951 
C/(H/SlC) 109.6865 IU.Ol68 141.0888 151.9024 164.1441 174.1206 182.6175 190.0204 196.61SO 202.6067 
KAPPA/ (1/HPA) .6217 .5415 .4812 .4416 .4145 .1950 .1805 .1691 .1605 .151S 
UTA/(1000/l) 10.1 7 .I 5.1 4.0 1.1 2.1 2.4 2.1 1.9 1.1 

4.0000 Y/(Hl/ltC) .00182 .00415 .00569 .00656 .00716 .00101 .00171 .00931 .00989· .01041 
H/(lJ/lC) 1291.1 1191.5 1489.7 1586.1 1681.9 1717.2 1172.5 1961.1 2064.2 2160.8 
8/(r.J/ItC l) 2.7286 2.8646 2.9915 1.111>2 1.2319 3.1476 1.4581 ].5651 1.UII 1.7742 
C/(H/SIC) 127.9952 128.1611 U6.7963 147.9021 159.1367 169.6035 179.1081 187.6890 195.4418 202.4705 
KAPPA/ (1/HPA) .2909 .1459 .3510 .3355 .3111 .lUIS .2816 .2181 .2700 .21>}) 
liT A/ (1000/l) 9.2 8.0 6.4 5.1 4.1 3.4 2.9 2.5 2.2 1.9 

-



TKtRMODYMAHIC PKOPEKTitS OF OODECAKE 

TDIPt:IATUIES/(K) 

P/(KPA) 490.000 500.000 5n.uoo 550.000 575.000 600.000 625.000 650.000 67).000 700.000 

5.0000 V/(K3/KG) .00166 .00168 .00175 .00182 .00191 .00200 .00212 .00227 .00246 .00271 
II/ (ltJ/IG) 491.6 521.5 597.8 676.0 755.6 836.6 919.6 1005.5 1085.6 1180.0 
8/(ltJ/ItG It) 1.4058 1.4661 1.6150 1.7604 1.9020 2.0400 2.1754 2.3102 2.4109 2.56112 
C/(N/SIC) 762.7183 7l4.4907 661.8664 591.7172 524.4471 456.1687 388.9043 32).6000 260.2146 206.01117 
lAPPA/ ( 1/KPA) .0014 .00}7 .0047 .0061 .U081 .Olll .016l .0253 .0423 .0760 
liT A/ ( 1000/lt) 1.4 1.5 1.6 1.7 1.9 2.1 2.4 2.9 3.7 4.8 

6.0000 Y/(Kl/ltG) .00165 .00168 .UOI74 .00181 .00189 .00198 .00209 .00221 .00217 .00257 
11/(U/ItG) 492.1 522.0 598.1 676.1 755.5 836.2 918.6 100).8 1082.6 1175.0 
8/(U/ItG It) 1.4014 1.46}7 1.1>123 I. 7574 1.8985 2.0)59 2.1705 2.1041 2.4229 2.5573 
C/(N/SIC) 766.1469 7)9.2775 671.6494 604.7686 519.2000 475.2821 411.2650 l54.JOI5 298.084] 249.8808 
UPPA/0/KPA) .0014 .0037 .0046 .OU58 .0076 .UIU2 .0141 .U204 .0)06 .0475 
liT A/( 1000/1) 1.4 1.5 1.5 1.7 1.8 2.0 2.2 2.5 ].0 ].6 

7.0000 V/(Kl/ltG) .00165 .00167 .UOI7l .00180 .00188 .00196 .00206 .00217 .00211 .00247 
11/(U/ItG) 492.7 522.4 598.5 676.] 755.5 8)5.9 917.9 1002.6 1080.6 1171.8 \0 
8/(ltJ/IG It) 1.4011 1.461l 1.6096 1.7544 1.8952 2.0321 2.1661 2.2988 2.4164 2.5491 r-
C/(N/SIC) 769.8298 743.8942 679.158] 615.3523 553.172) 493.0621 435.3825 ]81.2815 330.1714 286.4311 
ltAPPA/(1/KPA) .OOJJ .0036 .0044 .11056 .0071 .009] .0125 .0171 .0240 .0142 
liT A/ (IOOo/1) 1.4 1.4 1.5 1.6 1.7 1.9 2.0 2.3 2.6 2.9 

8.oooo V/(K3/IG) .00164 .001116 .00173 .00179 .00186 .00195 .00204 .00214 .00226 .00240 
11/(U/ItG) 491.2 522.9 598.8 676.5 755.5 8]5.7 917.5 1001.7 1079.1 1169.6 
8/(ltJ/IG It) I. 19811 1.4589 1.6071 I. 7516 1.8921 2.02S. 2.1620 2.2942 2.4109 2. 5425 
C/(N/SIC) 771.1691 748.3454 686.4097 62S.5159 566.4482 509.1226 455.7211 405.5489 358.3464 318.0574 
lAPPA/( 1/KPA) .00)] .oon .004] .005] .0067 .00116 .0112 .0148 .0198 .0267 
liT A/ (1000/lt) 1.4 1.4 1.5 1.5 1.6 1.8 1.9 2.1 2.] 2.5 

9.0000 V/(Kl/ltG) .00164 .00166 .00172 .00178 .00185 .00193 .00201 .00211 .00222 .00214 
H/(IJ/ItG) 491.7 523.5 599.3 676.8 7H.7 8l5.7 917.2 1001.1 10711.1 1168.0 
6/(ltJ/IG I) 1.191>6 1.4566 1.6046 1.7489 1.81191 2.0253 2.1583 2.2899 2.4060 2.H119 
C/(N/SIC) 776.3681 752.6358 693.4178 635.2940 579.1147 52S.4l85 474.6274 427.7218 383.6587 346.1515 
lAPPA/( 1/KPA) .0032 .0014 .0042 .0051 .0064 .0080 .0102 .Olll .0169 .0219 
IITA/0000/It) 1.] 1.4 1.4 1.5 1.6 1.7 1.8 1.9 2.1 2.1 

10.0000 V/(Kl/IC) .0016] .00165 .00171 .00177 .00184 .00191 .00199 .00208 .002111 .00230 
11/(IJ/ItG) 494.] 524.0 599.7 677.1 755.9 835.7 917.0 1000.6 1077.3 1166.8 
8/(ltJ/IG I) I. 1944 1.4544 1.61121 I. 7462 1.8862 2.0221 2.1548 2.21160 2.4016 2.B18 
C/(N/SKC) 779.4221 756.7666 700.1920 644.7ll7 591.2304 540.1216 492 .]275 448.2255 406.7611 171.5634 
UPPAl (1/KPA) .00]2 .0014 -- .0041 .0049 .0060 .0075 .Oo9l .0117 .0147 .0185 
liT A/ ( 1000/lt) 1.3 l.l 1.4 1.5 1.5 1.6 1.7 1.8 1.9 2 .I 



THEIUIUIIYIWil!: PROPEII"flt:S OF DODt:CAIIE 

TEIIPERATUIIES/(K) 

P/(HPA) 725.000 750.000 775.000 800.000 825.000 850.000 8a.ooo 900.000 92S.OOO 950.000 

5.0000 V/(H3/KG) .00113 .00366 .00428 .00494 .oo558 .00619 .00676 .00729 .00779 .00824 
H/(KJ/KG) 1275.9 1173.0 I470.S 151>8.1 1665.4 1762. ~ 11159.6 1956.8 2054.3 2152.2 
S/(KJ/J.G J.) 2.7028 2.8344 2.91>24 3.0IMIJ 3.2061 3.3221 3.4346 3.5441 3.6510 3.7~54 
C/(K/SEC) 11>8.3811 152.0850 149.1>141 153.9512 161.1>415 170.1>424 179.8178 188.6455 196.9251 204.601>8 
KAPPA/ ( 1/HPA) .Ulfo .11111 .2221 .2167 .2178 .2]25 .225J .Zlll .2111 .2061 
IIUA/(IOOU/J.) 6.0 6.4 6.0 5.1 4.) 3.8 1.1 2.11 2.4 2.2 

6.0000 V/(Hl/J.G) .00284 .00118 .00159 .00406 .00455 .OOS05 .00554 .00600 .UUfo44 .00685 
H/(J.J/IG) 1268.0 ll42.2 1457.8 1554.4 1651.8 1149.6 1847.7 1946.1 2044.7 2141.7 
8/(J.J/J.G I) 2.611711 2.8151> 2.9409 l.Ofollo 1.11115 3.)003 3.4141 ).5249 ).6110 1. 7186 
C/(K/SEC) 211.11>61 186.2207 171.9399 170.6480 112.8921 171.1932 115.5895 191.4619 201.4256 209.1661 
KAPPA/ (1/KPA) .ons .101>0 .lllo4 .ISIS .1710 .1756 .1754 .1121 .1692 .1655 
IIETA/( 1000/J.) 4.2 4.8 4.9 4.8 4.4 1.9 3.4 3.0 2.6 2.) 

7.0000 V/(Hl/IG) .00267 .00292 .00122 .OOJS6 .00194 .00414 .00475 .OOS15 .uo5SJ .00590 
H/(J.J/IG) 121>3.2 US5.7 1449.5 1544.8 1641.4 1119.0 1811.5 1931>.4 2015.1 2ll5.6 
1/(U/IG I) 2.6775 2.8028 2.9258 3.041>8 3.1foS7 1.2824 3. 391>5 1.5080 J.lolb9 1.1234 - C/(K/SIC) 249.7044 221.9478 201.1JSJ 194.1918 190.9489 192.1815 196.1499 202.2654 209.0769 2llo.2100 -.1 

-.1 KAPPA/( 1/KPA) .04811 .0675 .0880 .1068 .121) .1106 .1151 .lllo7 .ll62 .1346 
IITA/(1000/1) ).) 1.7 4.0 4.1 4.0 3.7 1.4 3.1 2.7 2.4 

8.0000 V/(H3/IG) .002)7 .00276 .00299 .00126 .00355 .00188 .00421 .00456 .00489 .00522 
H/(IJ/IG) 1260.1 lJSl.) 1443.8 1511.9 16)).6 1730.7 18211.9 1921.0 2027.1 2128.2 
1/(U/IG I) 2.6695 2.7932 2.9145 1.0340 3.1518 ).2677 3.1816 3.49)) 3.6027 3. 7098 
C/(K/SEC) 281.4021 255.4170 234.6643 220.9106 211.2302 210.4121 211.2503 214.6517 219.7062 225.7171 
KAPPA/ ( 1/HPA) .OJfoO .0417 .0612 .0750 .01115 .0974 .1042 .10111 .1099 .1101 
IITA/ (I000/1) 2.8 3.1 3.3 3.5 3.5 3.4 3.2 3.0 2.7 2.5 

9.0000 V/(H3/IG) .00248 .0021>5 .00284 .00305 .00130 .00156 .00384 .00414 .00443 .00473 
11/(J.J/IG) 1257.8 1348.2 1419.8 1532.9 1627.7 1124.1 1821.9 1920.9 2020.1 2121. s 
S/(U/IG I) 2.11629 2. 7855 2.9056 3.0239 1.1405 3.2556 3.l491 3.4806 3.5901 1.6975 
C/(K/SEC) 311.4069 285.9926 264.2557 241.1899 237.4251 231.3118 229.0805 229.8678 232.1672 211.3669 
KAPPA/( 1/KPA) .0213 .0163 .0455 .0554 .0652 .0740 .0110 .01159 .0890 .0907 
IIETA/( 1000/1) 2.5 2.7 2.9 3.0 3.1 3.1 3.0 2.9 2.7 2.5 

10.0000 V/(Hl/IG) .00242 .00251> .00273 .00291 .00311 .00314 .oon8 .00183 .00409 .00435 
H/(J.J/IG) 1256.1 ll4S.9 1436.8 1529.2 1623.2 1719.0 1116.3 1914.9 2014.8 211S.S 
S/ (J.J/IG I) 2.6572 2.7789 2.8982 3.0155 3.1112 3.24SS 3.3583 3.U95 1.5789 3.6864 
C/(K/SIC) 340.5117 31l.929l 291.981>4 274.7150 261.9691 251.4146 248.6418 247.0380 247.9626 250.7117 
lAPPA/ ( 1/KPA) .02ll .0290 .0351> .0429 .0505 .os11 .0640 .0690 .0121 .0751 
IITA/( 1000/J.) 2.2 2.4 2.5 2.7 2.7 2.8 2.8 2.7 2.6 2.4 



----~~~~--~~~,~~~~~~~~~~.~~~~--~10.0 

I i I : ' , I '/ I ' .,. \' 
' I I I I! I : I :I ,. '/' ·..:~ 

I I .e ' I .. I .. r. ; ~ I llc. I I <tit' _1£ L\ J. 7.0 

1 1 ~ ~ i , ~ , l'JJP" ~e , · ~ './. , : 11 : , ' ! ~ , 
5.0 

! I i I i I : i~ I • 1\ :.1~ .:1 X'l~,·,· \ IV,,\• •j .. \ee , ' ~ ! i / J i :, ; ~~~ II ~ v. \ ~ r ,.....;.... 
II ., I,, ~~~~jt~l ' ~~,(JI'"': ' I II I,~. I' '.· ! . ' : . : I \ .... ' 

! I; il. ·,1 i /,I' ' ... J~: .~:· !,J.~-'1J-
I ! 

! I 
3.0 

I I ~~~~~~~!.: :~r\.~~ .. ~~~· i•l [/.j .. ~ 
I I 'I i . • ' 'il'lj :1,....; i I 02'11 ~· ! I ,. 
1 1 I 1 1 · /:~~~~:~, ~~ 1 l..... ~---t : ! :1 ! 1 r: 
I I,., I I . • ~ .....- I: ti : I • ' .:-

i I I I ' /.',Vr, ; ~ ·-; ! 'j I , :.. I ~I""T' Ti 1 1.0 

400 

II ! ,, I I I~ I I ' 1' '-· ~"'' .... ' ' 
l ! I: I I A . I ....;....- ; .,.. : I' 

800 1200 
ENTHALPY/(KJ/KG) 

TRIDECANE 

179 

1600 

0.7 

0.5 

0.3 

0. I 
2000 

< 
!! 
' L1J 

~ en 
en 
L1J 
0:: 
Q. 

I 



TH~KHOOYHAHl~ PROP~kTIES OF TklUECAN~ 

TEIIPERATUIIt:S/(11.) 

P/(IIPA) ~10.0011 ~2~ .000 ~50.000 ~7~.000 1100.000 62).000 650.000 675.000 700.000 125.000 

.1000 V/(113/II.G) .19121 .204K2 .21704 .22889 .24049 .ZSIOJI .26121 .27440 .28550 .296Sl 
H/III.J/II.G) 792 .I 811.0 897 .l OJ65.4 IOJS.4 1107.2 1180.8 1256.2 ll1l.1 1411.0 
S/(II.J/II.G II.) 2.0476 2.1228 2.2461 2.JII72 2.4864 2.6016 2. 7191 2.8)29 2.9450 1.0554 
C/(M/S~C) Ub.8005 119.9671 144.8101 149.1154 151.5219 157.5179 161.ll71» 165.0101 168.5544 171.9850 
KAPPA/( 1/IIPA) 10.8047 10.6985 10.5646 10.4651 10.1196 10.1288 10. 27'12 10.2179 J0.20ll 10.1119 
BnA/(1000/K) 2.6 2.4 2.2 2.0 1.9 1.1 1.1 1.6 1.6 1.5 

.lOll V/(111/IG) .19444 .201'15 .21404 .22576 .2]722 .24851 .25967 .27072 .28169 .29259 
H/(II.J/II.G) 792.0 810.9 897.2 965.1 1015.1 1107.2 1180.11 1256.2 ll11.2 1411.9 
5/(II.J/KG II.) 2.0469 2.1221 2.2455 2.1666 2.4858 2.6010 2.7185 2.8l21 2.9444 1.0~49 

C/\M/SEC) ll1».6551 ll9.8l89 144.7215 149.2250 151.441»5 157 .451l 161.2799 164.95'19 161.5108 171.9471 
KAPPA/ ( 1/MPA) 10.6762 10.5691 10.4149 10.1157 10.2591 10.1963 10.1486 10.1011 10.0726 10.0412 
IIITA/0000/11.) 2.6 2.4 2.2 2.1 1.9 1.8 1.7 1.6 1.6 1.5 

.2000 V/(113/II.G) .00152 .00156 .10212 .10894 .11545 .12174 .12788 .Ul90 .ll98l .1451»8 
1/(IU/II.G) 561.1 606.7 892.1 91»1.2 1011.7 1104.0 1177.9 1251.5 ll10.8 1409.7 
8/(II.J/IG II.) 1.5926 1.6805 2.2104 2.1129 2.4510 2.5709 2 .... 9 2.1010 2.91)5 3.02U 
C/(N/SIC) 791.2110 129.9650 ll1».2710 142.1848 147.4890 1~2.15'10 156.8996 161.1774 165.2369 169.1091 
KAPPA/ ( 1/MPA) .0011 .0017 5.6554 5. 522] 5.4260 5.1521 5.2951 5.2415 5.2102 5.1781 
lETA/ 0000/11.) 1.6 1.7 2.8 2.4 2.2 2.0 1.9 1.8 1.7 1.6 -00 .1000 V/(111/KG) .00152 .00156 .00161 .06868 .01159 .07124 .08270 .08701 .09125 .09518 
H/(II.J/II.G) 561.) 1106.7 684.5 956.6 1027.8 1100.5 1174.11 1250.7 ll28.l 1407.4 
8/(IJ/II.G It) I. 5924 1.6802 1.8249 2.JO'I9 2.4111 2.5499 2.6664 2.7810 2.1918 ).0048 
~/(11/SE~) 790. Slll 129.1»177 628.8158 114.27'19 140.98JO 146.9087 152.2826 157.2]14 161.8611 166.20U 
KAPPA/ ( 1/IIPA) .0011 .0031 .0052 ).9118 1.8051 ).7149 1.6468 3.5931 ).5511 1. 5164 
IETA/0000/K) 1.6 1.1 1.9 1.0 2.6 2.] 2.1 2.0 1.8 1.1 

.4000 V/(111/IG) .00152 .00156 .00161 .00172 .05250 .05619 .06005 .06)55 .0669) .07022 
1/(IU/IG) 561.1 606.8 6114.5 764.1» 1021.6 1096.9 1171.6 1247.9 ll25.7 1405.0 
8/(II.J/IG II.) I. 5921 1.6799 1.8246 1.9670 2.41l7 2.5]]4 2.6507 2.7658 2.8790 2.9901 
C/(11/SEC) 789.9272 729.2656 629.0028 528.9419 ll1.86l5 141.0998 147.4517 1Sl.l768 158.4192 161.2772 
KAPPA/( 1/MPA) .OOJI .0031 .0052 .0077 3.0120 2.9169 2.1151 2.7711 2.721»1 2.6882 
IIITA/0000/1) 1.6 1.7 1.9 2.2 ).1 2.7 2.4 2.2 2.0 1.8 

.5000 V/(113/II.G) .00152 .00156 .00161 .00172 .03967 .04117 .04640 .04941 .052)) .05511 
1/(IU/II.G) 561.1 606.8 1»114.5 764,6 1018.9 1091.0 1168.2 1244.9 uu.o 1402.6 
8/(IJ/IG I) 1.5919 1.6797 1.8243 1.9666 2.)984 2.5191 2.U74 2.75)1 2.8667 2.9784 
C/(M/&EC) 789.2793 7211.9095 629.1646 529.7214 125.9075 134.1382 142.3104 141.9729 154.9016 160.1115 
KAPPA/0/IIPA) .0011 .0011 .0052 .0076 2.6147 2.4614 2.1601 2.2891 2.2151. 2.1'111 
lETA/( 1000/1) 1.6 1.7 1.9 2.2 1.7 3.1 2.7 2.4 2.2 2.0 

.6000 V/(113/llG) .00152 .00156 .00161 .00172 .00182 .01426 .01124 .01998 .04257 .04501 
1/(IU/IC) 561.4 606.8 684.5 764.5 846.9 1088.8 1164.7 1241.11 ll20.) 1400.2 
8/(II.J/IG I) 1.5916 1.6794 1.8240 1.9662 2.1065 2.5064 2.6255 2.7419 2.8560 2.9682 
C/(M/SEC) 784.4078 125.1289 629.121) 510.5019 429.5615 127.981»1 ll6.'1765 144.6020 151.2911 157.1062 
KAPPA/( 1/MPA) .0011 .0011 .0052 .0076 .OIU 2.1165 2.0517 1.9115 1.9124 l.86b4 
lET AI (I 000/1) 1.6 1.7 1.9 2.2 2.7 ).7 3.1 2.7 2.4 2.1 

-



THt:KHOIIYNAM1C PKOPEKT1ES OF TIIIDt:CAHt: 

UNPt:llATURt:S/(K) 

P/(HPA) 7~0 .000 77~.000 800.000 825.000 850.000 875.000 900.000 925 .ooo 950.000 

.1000 V/(N3/IG) .30750 .11841 .32927 • 34007 .150114 .36156 . 17224 .1821111 • 19149 
11/(IU/IG) 1492.1 1574.0 lb57.1 1741.9 1828.0 1915.1 2004 .o 2091.8 2184.9 
5/(IU/KG l) 1.1641 1.2115 1.1773 ).4815 1. 5842 1.6855 1. 71154 1.88J9 1.91110 
C/(N/St:C) 175.1lll 1711.5475 181.6959 1114.71>47 187.7597 190.6859 191.5478 196.1496 199.0950 
lAPPA/ (1/MPA) 10.1490 10.1277 10.1095 10.0919 10.0807 10.06'15 10.0599 10.051'1 10.0452 
lilT A/ (I 000/ll 1.4 1.4 1.) 1.1 1.2 1.2 1.1 1.1 1.1 

.lOll V/(Ml/KG) • 10142 .11419 .12491 . ]}558 .14621 .35680 .11>734 .17785 . 1811l2 
H/(KJ/KG) 1492.2 1574.0 1657.2 1741.9 11128.0 1915.3 2004.0 2091.8 2184.9 
5/(IJ/IG l) 1.11>37 3.2710 3.1767 1.41109 j. 5816 1.1>849 3. 711411 3.11813 3.9804 
C/(N/51C) 175.2800 178.5188 181.6709 184.7430 187.7408 190.6694 19).5}]3 196.3369 199.01117 
KAPPA/( 1/NPA) IO.Ollll 9.9969 9.9787 9.9632 9.9499 9.9187 9.9291 9.'1211 9.9145 
KTAI ( 1000/l) 1.4 1.4 1.3 1.3 1.2 1.2 1.1 1.1 1.1 

.2000 V/(N1/KG) .15146 .15717 .162114 .16845 .17401 .17953 .18501 .19046 .195117 
11/(IJ/KG) 1490.1 1572.1 1655.5 1740.3 1821>.5 1914.0 2002.8 2092.8 21114.0 
S/(IU/IG I) 1. ())} 1.2408 1.1467 1.4511 3. 5540 3.6555 3. 7555 1.8541 1.9514 
C/(N/SIC) 172.8196 171>.3844 179.8189 181.1JSJ 186 .31ol9 189.4516 192.4721 195.4071 198.2641 
IAPP4/( 1/NPA) 5.1516 5.1291 5.1101 5.0940 5.0804 5.01>119 5.0592 5.0511 5.0441 
liT A/ ( 1000/l) 1.5 1.4 1.4 1.1 1.1 1.2 1.2 1.1 1.1 ('I 

00 
.looo V/(Nl/KG) .09'144 .10341 .10716 .11125 .11508 .11887 .1221>2 .126)) .1)001 

H/(IJ/KG) 1488.0 1570.2 1653.8 1718.7 1825.1 1912.7 2001.6 2091.8 2183.1 
5/(IU/IC l) 3.1142 3.2219 1.1281 1.4327 }. 5158 1.6174 1.7376 1.81b4 1.9)}7 
C/(N/5!C) 170.1216 174.23U 177.961) 181.5114 184.9574 188.2529 191.4296 194.4979 197.4667 
IAPPA/(1/MPA) 1.4878 1.4640 3.4441 1.4274 1.4134 3.4016 3.1917 3. 3815 3.1767 
IITA/(1000/l) 1.6 1.5 1.5 1.4 1.3 1.3 1.2 1.2 1.1 

.4000 V/(N1/IG) .07342 .07656 .07963 .08265 .08562 .08855 .09143 .09428 .09709 
N/(lJ/IC) 1485.9 1568.2 1652.0 1737.1 1821.6 1911.4 2000.5 2090.7 2182.2 
5/(IJ/KG l) 1.10011 1.2080 3.1143 3.4191 3. 5224 1.6242 3. 7246 1.8215 1.9210 
C/(N/UC) 167.8172 172.0869 176.1224 179.9523 183.5995 187.0830 190.4190 193.6214 196.7021 
KAPPA/ ( 1/NPA) 2.6574 2.6122 2.6114 2.5941 2.5797 2.5677 2.5576 2.54U 2.5425 
lETA/( 1000/ll 1.7 1.6 1.5 1.4 1.4 1.3 1.3 1.2 1.2 

.5000 V/(N3/IC) .05781 .116044 .06300 .06550 .06796 .07036 .07273 .07505 .117734 
II/ (lJ/lC) 1481.·7 1566.2 1650.2 1735.5 1822.2 1910.1 1999.3 21189.7 2181.3 
8/(lJ/lC l) 3.01184 3.1966 3. 3032 1.40IIJ 3.5117 3.6ll7 3. 7142 3.8()3 3.9110 
C/(N/SIC) 165.3041 169.9502 174.3015 1711.1975 182.2697 185.9434 189.1ol97 192.7765 195.9693 
lAPPA/( 1/NPA) 2.1606 2.()19 2.1121 2.0942 2.0793 2.0671 2.0569 2.04115 2.11415 
lETA/ (1000/l) 1.8 1.7 1.6 1.5 1.4 1.4 1.3 1.2 1.2 

.6000 V/(N1/KG) .04740 .04969 .05191 .05407 .05611 .05825 .U6027 ;06225 .06419 
H/(lJ/lC) 1481.5 1564.2 1641.4 17)).9 1820.7 1908.8 1998.1 2088.7 2180.4 
8/(IJ/IG K) 3.0785 3.1170 3.2931 3.3991 3. 5028 1.6049 3. 7056 3.8048 3.9026 
C/(N/5&1:) 162.71100 167.1199 172.4976 176.11662 180.9672 184 .8))1 188.4908 191.9626 195.2675 
KAPPA/ (1/MPA) 1.8107 1.8023 1.7795 I. 7609 1.7457 1.7Jll I. 7228 1.7143 I. 701) 
II.TA/(1000/1) 2.0 1.8 1.7 1.6 1.5 1.4 1.3 1.3 1.2 



THEKHUDYNAKIC PIIUPERTIES OF TIIIOECAME 

TPIPPATUHS/(It) 

P/(HPA) ~10.000 ~25.000 550.000 575.000 600.000 625.000 650.000 675.000 100.000 725.000 

. 7000 V/(10/lC) .00152 .00156 .00161 .00171 .00112 .02717 .0306) .0))20 .0)551 .01712 
H/(U/IC) 561.4 606.8 684.5 7114.5 146.8 1084.1 1160.9 1UI.5 ll17.4 IJ97.6 
8/(U/lC l) I. ~914 1.1>791 1.11211> 1.91>58 2.1060 2.4941 2.11144 2.7117 2.1464 2.9590 
C/(H/SEC) 785.2011 726.1146 6211.0/'1~ 529.6110 4)1.1901 120.1281 111.1950 140.0H6 llo7.59J4 154.2558 
lAPPA/ (1/HPA) .0011 .0017 .0051 .0075 .0122 2.0289 1.115'15 1.7~1>2 1.6859 1.6149 
UTA/ CI000/1) 1.6 1.7 1.9 2.2 2.7 4.4 1.5 ).0 2.6 2.1 

.8000 V/(Hl/IC) .00152 .001~6 .0016) .00171 .00112 .02276 .02561 .02808 .OlOlZ .01241 
H/(U/lC) 561./o 606.8 614.5 7blo.4 146.7 1071.9 1156.8 1215.1 ll14.5 1195.0 
S/(U/KC l) 1.5911 t.U89 1.82)) 1.9655 2.1055 2.4117 2.60)11 z. 7221 2.8175 2.9506 
C/IH/SIC) 786.0280 727.2651 629.6191 511.7656 loll. 7926 111.4!151 124.91"' 115.2216 IU. 7747 151.1Sl6 
lAPPA/ ( 1/KPA) .OOJI .0017 .0051 .0075 .0121 1.970/o t. 7110 1.6024 1.5206 1.4616 
IITA/( 1000/1) 1.6 1.7 1.'1 2.2 2. 7 5.5 4.1 1.1 2.8 2.5 

-- .9000 -- V/(10/lC) .oots2 .00156 .OOIIJJ .00171 .001112 .00196 .02161 .02406 .02622 .02819 
H/(U/lC) 561.4 606.8 6114.5 764.4 146.6 911.8 1152 .) Ill I. 5 1111.4 1192.4 
S/(U/lC I) 1.5909 1.6716 I.IZlO 1.9651 2.1050 2.2441 2.59ll 2.7129 2.8291 2.9428 
C/(H/SI!C) 786.6470 727.4442 629. 760) 512. 771!1 411o.Zl70 128.9646 117.9714 110.1161 119.8227 147.9929 
lAPPA/ ( 1/KPA) .00)1 .0017 .0051 .0075 .0119 .0229 1.6595 1.4916 I.J968 t.llZ7 
UTA/( 1000/l) 1.6 1.7 1.9 2.2 2.7 ).7 4.9 ).8 1.1 2.7 -00 

w 1.0000 V/(lll/lC) .00152 .00156 .0016) .00171 .00182 .00196 .0181/o .02081 .02291 .02480 
H/(U/IC) 561.5 606.9 614.5 764.) 146.5 911.5 1147.) 1227.7 1108.2 1189.6 
8/(U/lC l) 1.5906 1.6714 1.8227 1.9647 2.1045 2.241/o 2.5826 2.7019 2.8211 2.9151 
C/(H/SI!C) 7il5.9785 727.0675 629.1962 511.5118 4)5.9178 111.9680 110.1158 124.6891 us. 7161 144.7651 
lAPPA/ 0/KPA) .DOll .0017 .0051 .0074 .0118 .022) 1.6450 1.4198 1.1012 1.2104 
llt:TA/( 1000/l) 1.6 1.7 1.9 2.2 2.6 ).6 6.0 4.1 1.5 2.9 

2.0000 V/(111/lC) .00151 .00155 .00162 .00170 .00180 .00192 .00210 .00252 .00679 .110916 
H/(U/IC) 561.8 607.1 1114.4 764.0 84~.6 929.5 1017.1 1114.1 1259.1 lJ55. 5 
S/(U/IC l) I. 5882 1.6758 1.8197 1.9611 2.1000 2.2170 2.1745 2.5211 2.7118 2.8672 
C/(H/SEC) 179.0497 121.0621 610.9675 540 .. 41115 450.4905 158.71112 259.2610 16to. 5866 71.0116 107.04117 
lAPPA/ (1/HPA) .00)1 .0017 .0050 .0071 .0107 .0182 .0191 .2187 1.5512 .9146 
lETA/ (1000/l) 1.6 1.6 1.11 2.0 2.4 ).0 4.5 11.8 20.0 8.0 

).0000 V/(111/II:C) .00151 .00154 .00161 .00169 .00171 .00189 .0020/o .00227 .00275 .00190 
H/(U/II:G) 562.1 607.) 684.5 Z6J.7 844.9 928.0 101).9 110).9 1199.2 ll05.9 
8/(lJ/ItG l) 1.5859 1.67)2 1.8169 1.'#518 2.0959 2.2)16 2.)66) 2.5022 2.6407 2.7905 
C/(H/SEC) 171.6199 118.5941 6)1.5071 546.4947 461.))78 180.9961 297.50)5 242.6069 125.0521 . 95.61116 
lAPPA/ ( 1/HPA) .DOH .0017 .0049 .0068 .0099 .0155 .0276 .0627 ,2))6 .5674 
llt:TA/( 1000/l) 1.5 1.6 1.8 1.9 2.2 2.7 ).5 5.1 11.2 14.6 

4.0000 V/(Hl/IC) .00150 .00154 .00160 .00168 .00176 .00186 .00199 .00216 .00241 .0028) 
H/IU/lG) 562.4 607.5 6114.6 76).6 844.1 926.9 lOll. 7 1099.5 1188.4 1281.7 
8/(U/II:G I) I. 58)6 1.6708 1.8141 1.9546 2.0921 2.2268 2.1599 2.4925 2.6216 2.7554 
C/(H/SEC) 761.6878 7U.6lll4 6)1.4968 551. 78~7 474.7542 400.12)5 127.1270 287.1150 191.1299 142.7175 
lAPPA/ ( 1/HPA) .0012 .0017 .0048 .0065 .0092 .0116 .0217 .01115 .0786 .1688 
It;! A/( 1000/l) 1.5 1.6 1.7 1.9 2.1 2.4 2.9 1.11 5.1 7.5 



THEKHODYNAH1~ PKOP~RT1ES OF TR1Df.~AH~ 

Tt:ltPEKATUKES/(10 

P/(III'A) 7~0 .ouo 77~.000 8uu.ooo 82~.000 8~u.ooo 8H.ouo 900.000 92~.000 9~0.UUO 

.70110 V/(111/KC) .0)991> .04201 .04400 .04~91 .04778 .04960 .OH17 .O~JIO .0~4110 

H/\KJ/KG) 147~ .2 I ~b2. 2 lb4b.l> 11 J2. 2 1111 ,,_ 2 1907.) 1'197.0 211117.1> 2179. s 
S/(KJ/KG K) 3.01191> 3.178~ J .28~6 J. 1911 1.4949 1. 591l J.b981 ).7975 J.H954 
~/(11/St:C) 160.2421 If>~ .6941> 17U.7U98 17~.1~77 179.1>912 181.7~14 187.511~ 191.1787 194.~957 

lAPPA/ (1/IIPA) 1.~9b2 1.5bbl 1.~422 1.~229 1.5072 1.4944 l.UJ9 1.47~3 1.41181 
llt:TA/( 1000/U 2 .I 1.9 1.8 1.6 l.S 1.4 1.4 1.3 1.2 

.8000 V/(113/lG) .01438 .01626 .03806 .03980 .04148 .04311 .04470 .04625 .04776 
11/(KJ/lG) 1476.9 IS110.1 1644.7 11l0.6 11117.7 1906.2 199i.8 2086.6 2178.6 
5/(lJ/KG l) 3.01>11> 3.1708 1.2782 J.J8J9 1.4879 3.)905 3.b'll~ 3.7910 3.81191 
C/(11/SIC) 1~7 .11879 163.5729 1611.9112 lll.ll/11 178.4409 182.6974 186.6809 190.4218 191.9BO 
KAPPA/ 0/IIPA) 1.4216 1.11195 1.1644 1.1444 l.J28l 1.11H 1.1046 1.2959 1.2888 
lETA/( 1000/ll 2.2 2.0 1.9 1.7 1.6 1.5 1.4 1.1 1.1 

.9000 V/(111/lG) .01001 .01178 .03144 .03~04 .01658 .03807 .03952 .04092 .04229 
H/(U/lG) 1474.6 15~8.1 1642.8 1728.9 18111. J 1904.8 1994.6 2085.6 2177.7 
S/(U/lG It) 3.0~42 3.11117 3.2114 1.1771 ).4816 J.S141 3.6855 3. 7852 3.8814 
C/(11/SU) 155.1142 161.4514 167.1790 172.4056 177.2155 181.6701 185.8181 189.6970 19l.ll84 
lAPPA/ 0/IIPA) I. 2869 1.2527 1.2264 1.2057 1.1891 1.1758 1.1650 1.1562 1.1491 
lt. TA/ (I 000/lt) 2.4 2.1 2.0 1.8 1.7 1.5 1.4 1.4 1.1 .,. 

00 

1.0000 V/(lll/KG) .02655 .02820 .02975 .:IJI24 .01267 .03405 .01518 .03667 .Ul192 
H/(U/lC) 1472.2 15~5 .9 1641.0 1727.2 1814.8 1901.5 1993.5 2084.5 2116.8 
8/(lJ/KG It) 1.041] 3.1571 3.26H J. Hll J .47~8 1.5717 ).6800 3. 7799 3.8782 
C/111/SEC) 1~2.~1711 159.J:IIt4 165.4141 170.960~ 116.0142 180.6691 184.'1821 188.!1974 192.7)10 
lAPPA/ ( 1/IIPA) 1.1804 1.1419 1.1162 1.0'147 1.0777 1.0641 1.0~)2 1.0441 1.0111 
lETA/( 1000/lt) 2.5 2.3 2.0 1.9 1.7 1.6 1.5 1.4 1.1 

2.0000 V/(11)/ltG) .01074. .01204 .Olll7 .01419 .01~11 .01601 .011>81 .01761 .01814 
11/(U/ItG) 1444.7 1H2.8 11>21.0 1709.1 1799.4 18!10.0 1981.6 2074.2 2167.8 
S/(U/KG It) 2.9882 J.IOJ1 ).21)6 J.l250 1.4120 ).5)11 ).640) ).7411 ).841~ 

C/(11/ SiC) 124.11114 118.0117 1411.11060 157.)023 16) .171>2 111.9163 177.912) 18).291) 188.1685 
KAPPA/ (1/IIPA) .7522 .1>744 .6280 .5911 .57~1 .5589 • 541>5 .BI>9 • 52'14 
IIUA/( 1000/lt) 5.2 4.0 3.3 2.1 2.4 2.1 1.9 1.7 1.6 

3.0000 V/(11)/KG) .00536 .00664 .00769 .00858 .009)7 .01009 .01074 .Oil 15 .01191 
11/llJ/lC) 14011.8 1505.4 1)911.11 Ht91. 2 17111.5 11176.1 1969.7 2061.9 2158.9 
11/(ltJ/ItC It) 2.9)01 ).0567 ).175) ).2890 ). 399) 3.5069 ).6122 ).1154 ).8167 
C/(11/SU) 10).6414 119.61106 114.1629 146.21>66 156.4682 11>5.2121 112.8167 179.~061 185.4447 
lAPPA/ 0/IIPA) .6114 .5285 .4685 .4104 .4049 .3170 .)7)8 .3619 .15114 
KTA/ 0000/lt) 10.5 6.9 5.0 3.9 ).2 2.7 2.) 2.1 1.8 

4.0000 V/(lll/ltG) .00147 .00427 .00511 .00~118 .00651 .00720 .00776 .008211 .00876 
H/(U/ItG) IJ81.0 1479.0 15,..) 11>72.2 1167.5 1862.6 19~7.9 2053.7 2150.2 
5/(U/ItG I) 2.8873 ).0159 ).1)94 1.2575 ).l7ll 1.4815 ). 5889 1.6940 3. 791>8 
C/(11/SUI 123.0607 121.9956 129.9\t06 140.1}116 151.46Sl 161.2128 169.8116 177.5])6 184. J)Jl 
KAPPA/( 1/IIPA) .2175 .)195 .1455 .)285 .1101 .2949 .21132 .2 741 .2611 
BETA/( 1000/lt) 8.5 7.9 6.4 5.0 4.0 ).1 2.1 2.4 2.1 



THEIUIUIIYIIAIIIC P&OPI&Tllll or talUKAIII 

tulRIAYUUS/(&) 

P/(IIPA) SIO.UOU sn.ooo 550.000 n5.ooo 600.000 6n.ooo 650.000 675.000 700.000 1n.ooo 

5.0000 V/(11)/lC) .WI SO .OOIH .00160 .00166 .00114 .001114 .OOlt5 .1102119 .00227 .110n2 
H/(IJ/I.C) S62.1 407.1 614.7 161.5 144.0 926.1 1010.2 1096.1 1111.5 un.& 
8/tlJ/I.C 1.) &.Sil4 1.6614 &.11114 &.9515 2.0115 2.2226 2.)546 2.41U 2.611) 2.7Jtl 
C/(11/SIC) 75S.I2l4 701.010) 6J0.9lZ7 n6.lU& 414.924) 416.1402 )52.11111 JU.I4t2 2)6.5791 191.1519 
&tAPPA/ ( 1/IIPA) .00)2 .0011 .uu.a .004) .0017 .0122 .0111 .021) .0447 .0795 
lf.TA/ ( 1000/1.) l.S l.S &.6 &.I 2.0 2.2 z.s 1.0 1.7 4.7 

6.0000 V/(11)/lG) .00149 .uoau .OOIS9 .00165 .01)17) .110112 .00192 .00204 .00211 .OOill 
H/(U/I.G) 561.2 601.1 414.9 7U.S 1141.7 9U.5 loot.& lotS.O lliO.S 1270.4 
S/(ltJ/KC It) &. S792 1.6661 1.10119 1 ... 416 2.UISI 2.2117 2.1499 2.479S 2.6011 2.1)00 
C/(11/li&C) 74S.I616 701.9202 629.7211 S60.U29 4tl.t1U 4)1.6117 )1).)645 JSO.J670 2Jl.t6SO Ul.t001 
&tAPPA/( 1/IIPA) .0032 .oon .0047 .006& .00112 .OllZ .OIS7 .OU6 .0114 .usuo 
IIITA/(1000/lt) &.4 &.S &.6 1.7 &.9 2.0 2.J 2.6 J.O l.S 

7.0000 V/(11)/ltG) .00149 .00152 .00151 .00166 .00112 .00110 .uolet .00200 .0021Z .00227 
H/(ltJ/IlG) 561.6 601.5 61S.l 16).6 161.6 92S.l 1001.1 lot1.6 1111.5 1261.) 
S/(ltJ/ltc; K) l.S711 1.6611 1.1066 &.9459 2.01Zl 2.2151 2. 14SI 2.4766 2.St71 2.1226 - C/(H/SlC) 7lS.IOI4 695.0418 627.8907 561.1944 S02.0l6J 466.9219 )92.0461 )14.5664 301.1607 26S.l18S 

00 lAPPA/ ( 1/IIPA) .00)) .00)1 ;0047 .0060 .0011 .010) .0119 .0189 .o2~o2 ~0)61 
v. IETA/(11100/lt) &.4 I.S l.S 1.6 1.1 1.9 2.1 2.1 2.6 2.9 

8.0000 ¥/(Ill/KG) .00148 .OOIS2 .001S1 .OOIU .00170 .00111 .00116 .00196 .110207 .00220 
H/(U/KG) Sf>4.0 1>08.9 biS.l 761.7 141.5 924.1 1007.1 1092.7 1117.0 U6S.2 
S/(lJ/KG It) 1.S7SO 1.1>617 1.1040 1.94)2 2.0192 2.2111 2.1420 2.4702 2.5927 Z.Jl6S 
C/(11/SIC) 124.8)12 687. liS& 62S.J629 S6S.S141 SOt.lS04 456.1167 601.6111 ltS.IS51 J26.70S1 29).7419 
ltAPPA/(1/HPA) .0011 .0011 .0047 .oost .0075 .0096 .ous .0164 .0216 .0214 
lilt A/ (11100/10 1.4 1.4 &.5 1.6 &.1 &.1 1.9 2.1 I.J I.S 

9.0000 Y/(lll/ltG) .001411 .OOISl .OOIS7 .00111) .00169 .00116 .00114 .0019) .0020) .OU215 
H/(ltJ/ltG) Sf>4.4 609.2 61S.6 161.1 . 141.5 924.6 1007.) 1091.9 un.t 1261.6 
S/(U/110 It) l.S1Z9 &.laStS &.1016 &.9407 2.0764 2.2017 2.1liS 2.4661 2.SI12 2.111) 
C/(11/SIC) 112.76ll 671.1101 622.0120 S67.l219 SIS.JI07 467.S096 4U.6SI2 414.9121 149.0960 111.1946 
UPPAl ( 1/IIPA) .0014 .0011 .0046 .OOSJ .007Z .0090 .0114 .0145 .OilS .0214 
lilT A/ (11100/&) 1.4. 1.4 I.S l.S 1.6 &.1 1.1 .2.0 2.1 2.) 

10.0000 Y/(lll/ltG) .00141 .OO&Sl .OOIS6 .00162 .00161 .oo11s .00112 .00190 .00200 .00210 
H/(ltJ/ltG) S64.9 609.7 616.0 766.1 161.6 924.S 1007.1 1091.4 un.o 1262.) 
S/(ltJ/ltG It) 1.5709 l.6S74 1.19'14 l.tlll 2.0737 2.20SI 2.nu 2.41126 2.S14l 2.7067 
C/(11/SIC) 699.401) 669.1107 611.9661 S67.9Sl6 SZ0.1604 417.1)66 4)1.2017 4)2.1124 )69.20S6 141.4274 
lAPPA/( 1/IIPA) .OOJS .00)9 .0046 .OOS7 .0069 .00116 .01116 .Oil I .0162 .0199 
IETA/(1000/lt) 1.) 1.4 1.4 l.S 1.6 1.6 1.7 1.1 2.0 2.1 

--·.ft 

~ 

. ..! 



THEIMODYMAHIC PKOP~MTIE~ OF T~IDECANE 

UHPERATDRt:S/(11.) 

P/(IIPA) 7~0.000 77~.000 100.000 12~.000 8~0.000 117~.000 900.000 92~.000 9~0.000 

~-0000 V/(111/II.G) .00287 .oon2 .00)86 .00444 .00501 .00~5~ .001>04 .001>49 .006'11 
II/ (lJ/lG) llf>7.1 1462.4 1S51.6 u.5s.~ 17S2.6 11149.5 1946.6 2041.9 2141.7 
S/(lJ/lC l) 2 .86~11 2.9196 }.1111 ]. 2111 }.}470 ].4594 3.~687 1.6754 l. 7 797 
C/(11/UC) 161.61)1 IU.6..0 142.9102 146.3231 ISl.loHt 161.8lS4 170.1922 118.0274 IBS.l904 
lAPPA/ (1/IIPA) .1211 .17'.12 .21C•9 .23Jl .2)43 .22119 .2222 .21~9 .2104 
IITA/(1000/l) 5.6 6.0 5.9 ~.2 4.4 3.7 3.1 2.7 2.1 

6.0000 V/(111/lG) .002111 .00290 .00326 .001117 .00410 .00454 .004'.16 .DOH~ .00~72 

11/(lJ/lC) )}60.1 14S2.t 1547.1 11>43.0 1740.2 llli.O 1916.2 2034.7 2lll. 7 
1/tlJ/lG l) 2.1526 2.9734 1.0'130 ).2111 }.1211 ).440~ l. ~Sil 1.1>~91 3.7647 
C/(11/SIC) 200.7254 119.5513 167.6460 163.2512 164.1897 161.9685 115.2241 182.0216 188. 7~22 
lAPPA/ ( 1/IIPA) .on~ .1023 .Jlll .1545 .16112 .11JS .17l8 .1111 .1690 
IITA/(1000/ll 4.1 4.5 4.7 4.6 4.1 3.8 3.} 2.8 2.5 

7.0000 V/(111/lG) .00245 .002117 .oo2n .00323 .00156 .00)91 .0042S .00459 .00491 
11/(lJ/lG) )}~6.5 1447.1 1Sl9. 7 1634.4 1130.1 1128.6 1927.2 2026.~ 2126.3 'D 
8/(lJ/lG II.) 2.14lS 2.9623 3.0799 }.1964 l.JII6 3.4249 l.Sl61 ).6449 l. 7514 00 

C/ (II/ IIIC) 235.1719 212.~168 196.Sl'J6 1116.8684 182.6}6} 1112.6775 185 .611>1 190.2771 195.6957 
lAPPA/ (1/IIPA) .0497 .0111>4 .08~0 .1012 .1111 .12112 .lll6 .)}57 .JlS9 
liT A/ (1000/l) l.l 1.6 3.1 3.9 3.1 }.6 1.2 2.9 2.5 

1.0000 V/(lll/lG) .00215 .00253 .DOHJ .00291> .00122 .DOl~ .00378 .00407 .00435 
11/(U/lG) llSl.5 144).) 15)4.6 11128.) 1123.9 11121.2 1919.9 2019.5 2119.8 
1/(IJ/lG l) 2.8)6) 2.9518 ).0700 J.IBSl 3.2995 3.4121 l. ~235 3.6326 3.1396 
C/(11/IIC) 265.1111 242.9297 225.3)96 212.7698 204.1781 201.1211 200.7019 202.6164 206.1861 
lAPPA/( 1/IIPA) .0371 .0417 .0~'111 .07l6 .01147 .0947 .1019 .101>4 .1088 
KTA/(1000/ll 2 .I l.O ).2 l.l ).) 3.2 ).0 2.1 2.5 

9.0000 V/tlll/IC) .002211 .00242 .ooat .00271 .00299 .00322 .00346 .00310 .00195 
11/(lJ/lG) llSI.l 1440.2 1531.0 1623.1 1718.7 1115.6 1914.0 20)}.6 2114.2 
8/(lJ/lG l) 2.830) 2.9469 1.0621 1.1764 ).28'.18 1.4020 ). 5129 3.6221 1.7294 
C/(11/SIC) 292.6699 270.5411 252.5206 2l8.Sll4 221.444) 222.0216 218.8462 211.3159 219.7414 
lAPPA/( 1/IIPA) .029S .0167 .0450 .0540 .0611 .071S .07114 .0836 .01172 
liT A/ ( 1000/1) 2.4 2.6 2.1 2.9 2.9 2.9 2.1 2.6 2.4 

10.0000 V/(lll/lG) .00222 .00235 .00249 .0021>5 .00211 .00302 .00}2} .00344 .00165 
11/(lJ/lG) 1349.6 1431.0 1521.2 1620.4 1714.8 1811.2 1909.1 2008.8 210'1.5 
1/(lJ/lG l) 2.8251 2.9410 1.05)5 3.1690 ].2817 }.1914 ). ~040 1.6)}0 l. 7204 
C/(11/IIC) 116.1919 295.6727 277. 71J7 263.1810 251.1519 243.7104 218.5271 235.94112 235.4900 
r.APPA/(1/IIPA) .0244 .0296 .0156 .0422 .0490 .0556 .0616 .01165 .0701 
IITA/ ( 1000/l) 2.2 2.4 2.S 2.6 2.6 2.6 2.1> 2.5 2.1 
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PROPIRTlES OF SATURATED TETRADICANI 

TIHPEilATURI PRESSURE VOLUMI/(H3/ItC) ENTHALPY/(ItJ/ItC) IMTROPY/(ItJ/ItC It) 
It HPA VF vc HF HFC HG SF SFC sc 

530.00000 .10822 .00164 .18662 597.84805 240.16061 1138.00866 1.68072 .45)1) 2.13386 
H5.00000 .12103 .00165 .16738 613.11338 237.17757 850.49095 1.70973 .44332 2.1H05 
540.00000 .13500 .00167 .15044 628.89497 2l4.1S012 863.04569 1.73867 .41161 2.11228 
545.00000 .15020 .00168 .11549 644.59214 211.01741 875.66955 I. 76756 .42400 2.19156 
550.00000 .16671 .00169 .12226 660.40445 227.95428 888.35873 1.79639 .41446 2.21085 
555.00000 .18460 .00171 .11052 676.33123 224.71782 901.10905 1.82516 .40501 2.21017 
560.00000 .20396 .00173 .10007 692.17161 221.54412 913.9159) 1.85387 .39561 2.24949 
565.00000 .22486 .00174 .09075 708. 524S7 218.249114 926.17440 1.88251 .)8628 2.26881 
570.00000 .24739 .00176 .08241 124.78894 214.89012 939.67906 1.91112 .37700 2.28812 
575.00000 .27163 .00178 .07494 741.16350 211.46057 952.62408 1.93964 .36776 2.)0740 
580.00000 .29768 .00179 .06823 75 7.64701 207.95616 965.60116 1.96811 .35855 2.32665 
585.00000 .32564 .00181 .06218 774.21811 204.37121 978.60954 1.99650 .)4915 2.14585 
590.00000 .15559 .00181 .05673 790.91640 200.69950 991.61590 2.02481 .34017 2.36500 
595.00000 .38764 .00185 .05180 807.74054 196.93182 1004.67415 2.05109 .11098 2.18407 - 600.00000 .42189 .00187 .04731 824.65037 191.06598 1017.11635 2.08129 .32178 2.40306 

00 605.00000 .45847 .00190 .04327 841.66&09 189.08649 1030.75259 2.10941 .31254 2.42195 \0 
610.00000 .49748 .00192 .01957 858.78860 184.98428 1043.77289 2.13748 .30325 2.44073 
615.00000 .53905 .00194 .01621 876.01974 180.74630 1056.76603 2.16548 .29390 2.45918 
620.00000 .58310 .00197 .03313 893.36254 .176.35702 1069.11956 2.19342 .28445 2.47787 
625.00000 .61018 .00200 .03031 910.82159 171.79784 1082.61943 2.22112 .274118 2.49620 
630.00000 .68041 .00201 .02773 928.40381 167.04579 1095.44959 2.24918 .26515 2.51433 
615.00000 . 71360 .00206 .02535 946.11119 162.074611 1108.19187 2.27101 .25524 2.53225 
640.00000 .79005 .00209 .02316 963.97569 156.84819 1120.82408 2.30484 .24508 2.54992 
645.00000 .84997 .00211 .02114 981.99551 151.12471 1111.32023 2.33269 .21461 2.56730 
650.00000 .911H .00217 .01926 1000.19962 145.44831 1145.64793 2.36060 .22377 2.58436 
1155.00000 .98094 .00221 .01752 1018.61945 139.14650 1157.76596 2.38860 .21244 2.60104 
660.00000 1.05240 .00226 .01589 1037.29875 112.32104 1169.61978 2.41677 .20049 2.61725 
665.00000 1.12816 .00232 .01415 1056.299&1 124.83415 1181.ll196 2.44518 .18772 2.63291 
670.00000 1.201145 .00218 .01290 1075.11454 116.411313 1192.19767 2.41199 .17186 2.64784 
675.00000 1.29354 .00246 .01150 1095.69141 106.94234 1202.63375 2.50339 .15843 2.66182 
680.00000 1.38173 .00256 .01013 1116.49426 95.62866 i212 .12292 2.51176 .14061 2.67439 
685.00000 1.47912 .00270 .00811 1138.70374 81.25411 1219.95785 2.56591 .11862 2.118455 
690.00000 1.58064 .00298 .00709 1164.49919 59.14631 1221.64570 2.60303 .08572 2.68875 
691.87000 1.611808 .00412 .00412 1192.84905 o. 1192.84905 2.64344 o. 2.64144 



THt;IIIIOilYNAtiJ(; PkUPlK"fl t:li OF Tt;TJIIIJ)t;(;ANt: 

UHPt;KA'ruRF.S/ (II.) 

P/(MPA) 510.000 550.000 575.000 600.000 625.000 650.000 675.000 700.000 725.000 

.1000 Y/(M1/JI.G) .20161 .21 ~09 .22815 .24018 .25214 .2611>6 0 27502 • 281>10 .297n 
H/(llJ/lG) 819.0 1194.1 964.1 1015.0 1107.1 11111.1 1256 0 5 llll.5 1412.2 
11/(IJ/IG II.) 2.11117 2 .241l 2 01651 2 .4115~ 2.6040 2. 71'18 2.8])6 2.9457 1.051>0 
C/(M/SEC) 1)8.11166 141.2601 1411.4151 152.9521 157.1171 161 .0415 164.11010 1118.4152 171.~611 

lAPPA/( 1/MPA) 10.9787 Ill. 7554 10.5840 IU.474J 10.1'171 10.)]116 10. 29U9 10.2506 10.2155 
lt;TA/( 1000/11.) 1.0 2 0 5 2. 2 2.0 1.8 1.7 1.6 1.6 1.5 

.IOU Y/(M1/IG) .20069 .21207 .22499 .21708 .24871 .26009 .27112 .28247 0 29155 
H/(IJ/lG) 11)8.8 894.2 '11>4.0 1014.9 1107.2 1181.0 1256.5 1Jl1.5 1412.1 
S/(lJ/lG tO 2.1179 2.2405 2.1646 2.4851 2.60)) 2. 7192 2.11ll0 2.9451 1.0SSS 
C/(M/SEC) 1111.2114 141.1214 148.1011> 152.85116 157.0169 160.,14 164 0 7417 168.1814 171.9141 
UnA/( 1/MPA) 10.8514 10.6265 10.4542 10.1442 10.2669 10.2081 10.1604 10.1199 10.01148 
liT A/ UOOO/l) 1.0 2.6 2.2 2.0 1.8 1.7 1.6 1.6 I.S 

.2000 Y/(111/lG) .00164 .00169 .10715 .11414 .12097 .12711 .lll48 .11954 .14555 
H/(U/lG) S'JI .9 660.4 ~57. 7 1010.2 1101.1 1177.7 1251.4 1Jl0.6 140'1.4 
S/(U/lG It) 1.6805 I. 79111 2 01274 2.4507 2.5702 2.6868 2.11011 2.91)5 ).0241 
C/(M/SEC) 974.89110 859.9950 119.51110 145.6172 150.11951 155.6617 160.1146 164.1461 168.4015 
lAPPA/ ( 1/MPA) .0025 .0012 5.6744 5.5261 5.4298 5.1599 5.1052 5.2601 5.2217 
IITA/( 1000/l) 1.7 1.8 2.8 2.4 2.1 2.0 1.8 1.7 1.6 0 

0'1 
.1000 Y/(Kl/lG) .00164 .00169 .00178 .07208 .07710 .08177 .08624 .09059 .094117 

B/\lJ/IG) 597.9 660.4 741.2 1024.9 1099.2 1174.1 1250.2 Ill/. 7 1406.6 
S/ (lJ/lG l) 1.6802 1.791>0 1.9195 2.4269 2.5481 2.6657 2.7806 2.11911 1.0041 
C/(11/SIC) 972.5065 858.2208 721.4708 1)7.6690 144. )001 150.0597 155.29116 160.1892 164.8178 
ltAPPA/(1/IIPA) .0025 .0012 .0047 ).9290 1.8016 1. 7186 ).6549 ).6040 1.5617 
IITA/( 1000/l) 1.7 1.8 2.0 2.9 2.5 2.2 2.0 1.9 1.8 

.4000 V/(111/IC) .00164 .00169 .00178 .05070 .OS SOl .05892 .06258 .06609 .069S2 
H/(lJ/lC) 597.9 660.4 741.1 1019.1 1094.7 1170.4 1246.9 1124.4 1401.8 
S/(lJ/ttC l) 1.6799 1.1n1 1.9192 2.4071 2. 5106 2.6491 2.7648 2.8779 2.9890 
C/(11/SEC) 970.10lll 856.4412 720.4H4 128.7626 I J7. 2107 144.1801 150.1261 ISS .9501 161.1969 
ltAPPA/(1/MPA) .0025 .0012 .0047 ).1946 1.0226 2.9160 2.8406 2. 7826 2. 7158 
IITA/UOOO/l) I. 7 1.8 2.0 1. 7 1.o 2.5 2.1 2.1 2.0 

.sooo V/(111/ltC) .00164 .00169 .00177 .00187 .04165 .04Sil .04833 .051)7 .05410 
B/(lJ/ItC) 5'17 .9 660.4 741.1 824.6 10119.11 1166.4 1241.4 ll21.S 1400.8 
S/ (lJ/ttC ttl 1.6797 1.7954 1.9181 2.0809 2.5151 2.6151 2.7515 2.8651 2.9765 
C/(M/SEC) 967.7010 854.6562 719.4272 5119.8241 129.41111 117.941) 145 .IS97 151.6105 157.5122 
lAPPA/ ( 1/MPA) .0025 .0012 .0047 .1107Z 2.5914 2.4544 2.1611 2.2962 2.2419 
KTA/0000/tt) 1.6 1.8 2.0 2.4 3.6 2.9 2.6 2.1 2.1 

.6000 V/(113/IC) .00164 .00169 .00177 .00187 .01255 .01516 .01879 .04152 .04414 
B/(U/ttG) 597.9 660.4 741.1 1124.5 10114.4 1162.1 1219.1 IJ Ill. 2 1197.8 
S/(U/lC l) 1.6794 I. 7951 1.9185 2.0805 2.5006 2.6225 2.7397 2.8518 2.'1656 
C/(11/SEC) 965.2904 852.8654 7111.1979 589.6149 120.6614 111.22)8 119.7475 147.1471 151.81 J2 
lAPPA/( 1/MPA) .0025 .OOJJ .0047 .0012 2.1611 2.1708 2.0570 1.9785 1.9197 
liT A/ ( I OOU/ll 1.6 1.8 2.0 2.3 4.4 1.4 2.9 2.6 2.1 
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THEIIHOUYNAIIIG PMOPERTI~S m· Tt:TMADEGANt; 

T[NPEIIATUilES/(11.) 

P/(NPA) SJO.OOO sso.ooo sn.ooo 600.000 1>25 .ooo 650.000 67S.ooo 700.000 72S .000 

.7000 V/(Ml/lC) .00161 .0011>9 .00177 .00187 .00200 .02913 .03192 .01447 .03687 
H/(lJ/II.C) 598.0 1>60.4 741.0 824.4 910.7 1157.S 12H.9 1114.8 IJ94 .8 
S/(lJ/II.G II.) 1.6791 1.7'148 1.93111 2.0801 2.2209 2.6IOS 2. 7288 2.8416 2 .95S8 
C/(M/IIC) 950.8209 842.921>8 711.9317 589.4183 46].7247 121.8429 134.0196 142.5311 IS0.0271 
lAPPA/ll/MPA) .oo2S .OolJ .0047 .0072 .0121 2.0001 1.8S27 1.7588 1.6919 
liT A/( 1000/l) 1.6 1.8 2.0 2.1 2.9 4.1 1. J 2.9 2.5 

.8000 V/(Nl/lC) .00161 .00169 .00177 .00187 .00199 .02196 .02672 .02915 .03141 
11/(lJ/lC) 598.0 660.4 741.0 824.4 910.5 1152.4 1211.9 IJII.l IJ91.6 
S/(IJ/lC l) 1.6789 1.7945 1.9378 2.0796 2.2201 2. 5985 2.7185 2.8]40 2.9467 
C/(M/SIC) 951.4176 841.9091 711.4415 586.7109 464.6261 115.4901 127.871>4 IJ1.7244 146.1S86 
lAPPA/ (1/MPA) .0025 .oon .0047 .0012 .0122 1.'1198 1.7172 I.I>U21 1.52SO 
liT A/ ( 1000/l) 1.6 1.1 2.0 2.1 2.9 5.0 ).8 3.2 2.8 

.9000 V/(111/lG) .0016) .0011>9 .00177 .001117 .00199 .01978 .02260 .02498 .02714 
H/(lJ/IC) 598.0 660.4 741.0 824.1 910.4 1146.5 1227.5 IJ07.b 1188.1 
S/(lJ/IC l) 1.6786 1.7942 1.9374 2.0792 2.2198 2.581>1 2.7081 2.8249 2.9182 
C/(M/SIC) 952.0415 844.9421 115.00117 588.9581 463.6161 105.S860 121.1712 112.6782 142.1898 
lAPPA/ ( liMP A) .0025 .OOJJ .0047 .0071 .0121 1.9401 1.6158 1.4897 1.1994 
BETA/ 0000/l) 1.6 1.8 2.0 2.1 2.9 6.5 4.5 1.6 1.1 

C"' 
1.0000 V/(Nl/lC) .OOibJ .00169 .00177 .00187 .00199 .00216 .01921 .02161 .02]71 0\ 

11/(lJ/lC) 598.0 660.4 741.0 824.2 910.2 999.9 1222.6 1101.7 IJ84.9 
S/(IJ/lC l) 1.6781 1.7919 1.9171 2.07118 2.2192 2.1598 2.6980 2.11160 2.'11UO 
C/(M/SIC) 9S2.726J 845.6415 714.2275 588.11050 466.3719 119.18JS 111.6141 127.1281 IJ8.0992 
KAPPA/ (1/MPA) .0025 .OOJJ .0047 .,0011 .0120 .on2 1.60SS 1.4115 I. 1018 
UTA/ ( 1000/l) 1.6 1.11 2.0 2.3 2.8 4.1 5.4 4.1 1.4 

2.0000 V/(Ml/IC) .00161 .0011>8 .00176 .o018S .OUI97 .00211 .00215 .0011J .00729 
H/(lJ/lC) 598.1 1>60.5 740.8 823.6 908.9 996.9 1089.7 1196.4 IllS. 7 
S/(lJ/IG I) 1.67S7 1.7910 1.9]]6 2.0746 2.2118 2.JS19 2.4920 2.6411 2.8410 
C/(M/SIC) 9)0.7977 127.1J77 701.1756 586.191>2 474.0980 363.1690 245.6515 89.541>) 84.8206 
lAPPA/ (liMP A) .0026 .OOH .0041 .• 0069 .0111 .0201 .o5oe .7727 1.1606 
liT AI ( 1000/1) 1.6 I. 7 1.9 2.2 2.6 3.4 5.4 )).4 16.5 

).0000 V/(Nl/lG) .0016) .00161 .00175 .00184 .00194 ,00208 .o0225 .00254 .00115 
H/(IJ/IG) 591.5 660.6 740.6 821.1 907.8 994.7 1085.0 1176.) 1279.1 
8/(IJ/IG l) 1.67JI 1.7HI 1.9104 2.0707 2.20'111 2.1454 2.4817 2.1>144 2.7588 
C/(11/&IC) 905.0163 107.7901 691.7810 582.7368 480.2438 382.6771 217.6133 192.9124 118.3]0) 
lAPPA/( 1/MPA) .0027 .00)4 .0047 .001>8 .0104 .0173 .01Jl .0839 .29116 
IITA/(1000/l) 1.6 1.7 1.8 2.1 2.4 2.9 3.8 6.1 11.6 

4.0000 V/(113/lG) .00162 .00167 .00175 .00183 .00191 .00204 .00219 .002]9 .00268 
11/(lJ/IG) 598.8 1>60.1 740.6 822.7 907.0 991.2 1082.1 1170.5 1266.0 
&/(IJ/lC I) 1.6706 1.7853 1.9272 2.0671 2.2046 2.ll98 2.4741 2.6021> 2.711>11 
C/(11/SIC) 877.9S36 787.3601 679.2598 578.1029 484.8836 398.4790 3111.4252 244.9182 185.1878 
KAPPA/( 1/MPA) .0021 .OOlS .0048 .0067 .0099 .OIH .0254 .04b) .0925 
IE.TA/ ( 1000/l) 1.5 1.6 1.8 1 •• 2.2 2.5 l.l 3.9 5.3 



THEKIWPYIIAIIII: PIIOPEIIl'lt.S o•· Tt;'£1tAot;t:AIIE 

TUIPEIIATUIIES/(K) 

P/(NPA) 7~11.000 7H.OOO 800.000 82~.000 8~0.000 8a.ooo 900.000 925.000 9~0.000 

.7000 V/(113/IG) .01917 .041/tll .04n~ .Oit~M .0471>7 .0491>1 .OSI~1 .0Hl1 .05~14 

HI (ltJ/IG) 147&.0 ISS8.8 11>41.0 1721.8 1811>.0 1904.1> 1994.5 2015.8 2178.2 
S/ (IJ/IG It) J.Oiti>O J.l74~ 1.281~ 1.1870 1.4912 ]. 5919 1.1>9~2 1.7952 1.8'U9 
C/(11/S&C) 156.8000 11>2.9995 168.11111 171.9818 178.1729 111.1946 187.5102 191.4S28 195.01ll 
KAPPA/( 1/NPA) 1.6411 1.6011 I. Sb91 I. 5412 I. 5221 I. SOH 1.4914 1.4806 1.4722 
liT A/ ( 11100/ll) 2.1 2.1 1.9 1.8 1.7 1.6 1.5 1.4 1.1 

.8000 V/(113/llC:) .0))55 .01560 .01757 .01941 .04112 .04310 .Oit481 .041>46 .04804 
Hl(llJ/llG) 1411.1 1556.1 1640.6 1126.5 11114.0 1902.8 1991.0 21114.4 2117.1 
S/ (llJ/llC: ll) 1.0)7] 1.1661 1.2114 1.1192 1.4111> 1.~ ... 3.1>112 1.7184 1.81111 
C/ (II/SIC) 151.(>/t]) 160.4051 161>.5707 172.2118 117.4048 182.1714 186.5521 190.HU 194.274l 
!lAPPA/( 1/MPA) 1.4687 1.4257 I. 1919 I. JI>SO 1.1415 1.1262 1.1125 1.1011 1.2914 
liT A/( 1000/ll) 2.5 2.1 2.1 1.9 1.7 ... 1.5 1.4 1.1 

.9000 V/(N1/llC:) .02916 .01109 .01291 .0141>9 .o1U9 .01102 .111951 .04101 .04252 
a/ (llJ/llC:) 1470.2 1551.4 11>11.1 1724.1 1111.9 19111.0 1991.4 2011.1 2116.0 
S/(llJ/llG ll) 1.0492 1.1514 1.2659 1.1720 1.4766 3.5799 3.6811 1. 7121 1.8114 
Cf(HISIC) 150.4S19 157.1125 lb4.4417 170.4711 17S.9614 110.9711 115.5477 119.1227 191.5295 
!lAPPA/ ( 1/NPA) l.ll1>7 I. 29112 1.2545 1.221>1> 1.2045 1.1870 1.17)1 1.1624 1.1541 - IITA/(1000/ll) 2.7 2.4 2.2 2.0 1.8 1.7 1.5 1.4 1.1 

\0 
\,N 

1.0000 V/(113/llG) .0251>5 .02741 .02921 .IIJOa6 .03245 .0))96 .01540 .01679 .OliiO 
a/ (ltJ/llC:) 1467.2 1550.7 1615.6 1722.1 1109.9 1899.2 1989.1 2011.1 2175.0 
S/(llJ/llC: K) 1.0415 3.1511 1.25119 1.1651 1.4702 1.5717 3.6759 ). 7766 1.1760 
C/(HISIC) 147.2241 155.2181 162.1436 11>1. 7515 174.5485 119.1005 184.5MI 111.1155 192.7995 
llAPPA/(1/NPA) 1.2Jl2 1.1127 1.1449 1.1159 1.09J2 1.0755 1.11611> 1.0501 1.0427 
liT A/ (1000/lt) 2.9 2.6 2.3 2.1 1.9 1.7 1.6 1.5 1.4 

2.0000 V/(M3/llG) .009~5 .111117 .01252 .01171 .01479 .01578 .11161>9 .01752 .01129 
H/ (llJ/llG) 11tlO. 7 1520.3 11>09.1 1699.0 1719.7 1111.6 1974.1 2069.1 2164.7 
5/(llJ/ItG It) 2.9711 3.0891 3.2024 3.3127 3.4211 1. 5276 1.6126 1. 711>0 1.8119 
C/(11/SIC) 111.1751 128.1995 142.1682 152.8906 161.8456 169.451>0 175.9795 111.5162 186.1951 
!lAPPA/ ( 1/NPA) .8847 .7180 .1>649 .6207 .5914 .57111 .5563 .5458 .5181 
liT A/ (1000/ltl 7.6 5.2 4.0 3.1 2.8 2.4 2.1 I. I 1.6 

3.0000 V/(113/llC:) .004ll .00576 .00703 .00110 .00902 .00981 .011155 .01120 .111177 
Hl(llJ/llG) ll82.1 1481.1 1580.0 11>74.1 1769.4 1864.5 1960.4 2057.4 2155.4 
S/(llJ/llG It) 2.8915 1.0109 1.1519 3.2707 1.3816 1.4939 1.6020 3.7012 ].8121 
C/(11/SIC) 102.1745 111.2195 126.6844 140.U06 152.2451 161.8111 169.7176 17 •• 3961 181.8546 
!lAPPA/ ( 1/MPA) .Siolo1 .57111 .5024 .lo514 .lol87 .1971 .1121o .1121o .1656 
liT A/ (1000/ll) 12.8 ••• 6.6 4.9 1.8 3.1 2.6 2.2 1.8 

4.0000 V/(Ml/llG) .00]12 .00118 .00461 .00547 .00626 .00696 .00757 .00811 .00158 
HI (llJ/llC:) ll59.1 11o54.1 1552.1o 11>51.2 1749.6 1848.1 1946.9 2046.5 2146.9 
S/ (llJ/IC: It) 2.8610 2.9878 1.1124 3.2140 3.1516 1.4657 3. 5770 3.681>2 1. 79ll 
C/(M/SIC) 144.6119 128.1979 128.5298 ll7 .2015 147.1956 157.8808 166.4840 171.6657 179.5121 
!lAPPA/ ( 1/MPA) .1801 .2795 .1125 .3)10 .311>6 .1009 .2889 .2804 .2746 
KTA/(1000/1) 7.0 8.1 7.5 6.1 4.7 1.8 3.0 2.5 2.0 



THEKHODYNAMI~ PROPEMTJ[~ OF T[TKAD[~AN£ 

TEIIPUATURt:S/(1) 

P/(IIPA) 7~0.000 77~.000 800.000 1125.000 8~0.0110 117~.000 9110.000 92~ .000 9~0.000 

5.0000 V/(111/IG) .110276 .00112 .00159 .00416 .00477 .00514 .00587 .006)) .006]] 
H/(IJ/IG) IJ49.9 1440.1 IH4.4 1612.2 1712.2 18ll.O 1914.4 2016.4 21l9.2 
S/(IJ/116 I) 2.84118 2.91>~4 ).0848 1.20H 1.1246 1.4415 l. SSS8 ).6675 J. 7772 
C/(11/SEC) 195.22 J2 167.8889 152.7946 148.91120 IH.8170 I 59.8741 167.4179 174.1004 180.1424 
UI'PA/(1/IIPA) .0839 .1290 .17'17 .2161 .2295 .221111 .2219 .2188 .2149 
UTA/(1000/1) 4.4 5.1 5.9 5.8 s.o 4.1 1.4 2.1 2.2 

6.0000 V/(111/IG) .00259 .00211l .00114 .00351 .00194 .00419 .004112 .00521 .00556 
H/(lJ/IG) 1344.9 1411.0 1524.2 1619.7 1718.8 11120.4 1923.4 2021. l 2132.2 
S/(KJ/116 I) 2.8)1111 2.9521 1.0679 1.1854 l. lOll 1.4216 l. 5177 1.6516 l. 7634 
C/(11/SKC) 237.6867 210.067J 189.1629 175.15111 170.4167 171.0869 17S.047Z 180.1119 185.0917 
lAPPA/( 1/IIPA) .0521 .OJJl .1004 .1296 .1521 .1653 .1697 .16'19 .111119 
UTA/ ( 11100/1) 1.4 1.9 4.1 4.6 4.5 4.0 1.4 2.8 2.1 

7.0000 V/(111/IG) .00248 .00267 .00290 .00117 .00341 .001112 .00417 .00449 .00479 
H/(U/IG) I 341.6 1421.4 1517.9 •• 11.6 1709.5 11110.8 1914.4 2019.6 2126.0 
S/(lJ/IG I) 2.8288 2.1J4U 1.05111 1.1116 1.28115 1.4059 1.5227 1.6180 l. 7515 
C/ (II/SEC) 27l.2091 Z47 .6477 226.0557 209.0777 197.6554 192.0011 190.9823 192.7891 195.86'12 ..,. 
lAPPA/( 1/IIPA) .0375 .0491 .0641 .0819 .0991 .1144 .1237 .1285 .1104 0\ 

I&TA/ ( 1000/1) 2.8 1.1 1.5 l. 7 1.1 1.6 1.2 2.8 2.1 

1.0000 V/(111/IG) .00240 .00256 .00274 .00296 .00121 .00347 .oon5 .00402 .00427 
1/(IJ/IG) lll9.2 142~.1 1513.6 .. 06.1 1702.9 1803.6 1907.1 2013.2 2120.8 
S/(lJ/IG I) 2.11224 2.9350 1.0474 1.1612 1.27111 l. 1916 l.SIOS 1.62115 1.7412 
C/(11/SIC) 101.8025 280.6675 2S9.941l 242.1521 221.1J7Z 211.5951 213.4624 211.8460 212.5214 
lAPPA/ ( 1/IIPA) .0292 .0)67 .0459 .051>1 .06117 .0101 .0891 .0955 .0'192 
UTA/ ( 1000/ll 2 .s 2.1 2.9 1.1 ).2 ).2 2.9 2.1> 2.2 

9.0000 V/(lll/IG) .oo2n .00241 .00264 .00282 .00102 .00)24 .00147 .00170 .00192 
H/(U/IG) lll7.4 1422.6 1510.1 1602.0 11191 .I 1791.1 1901.9 2008.1 2116.4 
1/(lJ/IG I) 2.11117 2.9216 1.0400 l.l5l8 1.2U5 J.11l6 1.5004 1.6168 1. 7l24 
C/(11/SIC) ))0.8041 110.11645 290 • .S06 27J.10S4 251.2206 246.7549 2J9.0SIO 214.8299 2ll. 1510 
lAPPA/ (1/IIPA) .0240 .0291 .0352 .0425 .usus .05117 .066U .0717 .0757 
AT A/ (1000/1) 2.1 2.4 2.6 2.7 2.1 2.1 2.7 2.4 2.1 

10.01100 V/(lll/116) .00228 .00241 .002)5 .0027Z .002119 .00308 .OOllll .00347 .00166 
1/(IJ/IG) 13H.9 1420.6 1507.1 1591.1 1694.) 1794.1 1897.6 2004.0 2112.9 
S/(lJ/IG I) 2.1117 2.9221 l.OJJS 1.1456 ).25'111 1.1753 1.4919 1.6U8S 1.1246 
C/(11/SIC) 155.0776 116.6276 111.6190 l01.712U 281> .71 Sl 274.1999 265.2579 259 .))42 251>.2459 
lAPPA/( 1/IIPA) .0204 .0240 .U284 .OlJS .0192 .0451 .0507 .0554 .058'1 
HTA/(1000/l) 2.1 2.2 2.4 2.5 2.5 2.5 2.4 2.2 2.0 



THt:ICHODYNAIIll: PkOPt:KTit:S OF TlnkAilt:CAHt: 

TEMPEIATDUS/(Itl 

P/(NPA) SlOoOOO SSOoOOO 57So000 600o000 625o000 UOoOOO 675o000 700o000 725o000 

5o0000 Y/(H1/IC) oOOI62 o00167 oll0l74 o00112 o00191 o00201 o00214 oOOUO oll0250 
H/(IJ/KC) 59'lol 66lo0 740o6 122o5 906o1 992o0 IOIOol ll67ol l2b0o5 
S/(IJ/IC I) 1.6681 lo7126 lo9242 2o0616 2o21105 2oll49 2 o4679 2 0 5945 2o 7255 
C/(H/SEC) 849o2l90 765o5161 665 0 ~611 572o1l .. 4llo0602 411.5159 llt2 0 9294 282 o2207 211o9902 
lAPPA/ (1/HPA) o0029 o0016 o0048 o0067 o009S oOllt o0210 o0l21 o0524 
lETA/( 1000/K) 1.5 1.6 1.7 1.9 2o0 2o1 2o. 1ol lo7 

6o0000 Y/(Hl/IC) o00161 oOOI66 o00l1l oOOIIO oOOII9 o00l9t o00210 o00221 .002)9 
H/(IJ/IC) S99o4 661.2 740o6 82201 90So9 991.2 I078o7 llblto9 1257.1 
8/(IJ/IC I) 1.6657 1.7100 1.92ll 2.0601 2.1961 2o1106 2.U21 2.5111 2.7115 
C/(H/SEC) 818o2596 741.8946 650o 1918 S6So84l0 4119o6715 4220 211) l61ol6Sl 1lloll561 271.651S 
lAPPA/ (1/HPA) o0010 .0017 .0049 .0067 .0092 .0121 .0181 oOZS7 .0)67 
llt:TA/11000/ll 1.5 1.6 1.6 1.8 1.9 2ol 2o1 2o6 loO 

7o0000 V/(Hl/IC) o00161 .110165 .00112 .00179 .00117 o00196 .00206 o00211 .002]2 
H/(IJ/IC) 5'19o8 66loS 740ol 822o) 90So6 99Cio6 1077.7 11Uo4 1254ol 
S/(IJ/IC ll) lo66H 1.7715 1.918S 2o0512 2o19ll 2.1266 2o4511 2o5127 2.7111 - C/(H/Sl!:C) 784 01647 715o87110 6llol417 557 01480 419o 70,. 410ol159 ll0ol9U ll6o5711 )02 .7151 

loO lAPPA/ (1/HPA) .0012 o0019 .0051 o0067 o00119 .0120 .0160 .0214 .0284 
VI llt:TA/\1000/1) loS 1.5 1.6 1.7 1.8 1.9 2ol 2.) 2.5 

8o0000 V/(Hl/IC) o00160 oOOI65 oOOIII o00171 .00186 .00194 .00201 o00214 o00226 
H/(IJ/IC) 600o2 661.8 740o'l 822o1 'I05o4 990ol I071o0 1162o2 1251ol 
S/(IJ/IC I) lo6610 I. 7150 1.9158 2 o0541 2ol900 2 01229 2o4540 2.5780 2o 7056 
C/(H/SEC) 746o1906 686o6l,. 6Uol211 546.81104 417o9b76 o\17 o5009 )94.6571 JS7.7U2 129o llll 
KAPPA/ ( 1/HPA) o0014 .0041 .0051 .0061 .0088 o0ll1 .OlioS .0184 .0211 
lETA/( 1000/1) 1.4 1.5 1.5 1.6 1.7 I. I 1.9 2ol 2o1 

9.0000 V/(H1/IC) o00160 .OOIIJit o00170 .00177 .00184 .00192 .00200 .00210 .00221 
H/(IJ/IC) 600o6 66Zol 741.2 122.4 905.) 989o9 I076o4 ll6lo1 1251.1 
S/(IJ/IC I) 1.6588 1.7126 1.9112 2.0515 2ol869 2.1195 2o4502 2.5717 2.7007 
C/(H/SIC) 702o41115 652o8lll 590o9684 5l1.9124 484.2057 442.2467 406o9100 l76o2511 JS2. 7282 
lAPPA/ (1/HPA) oOOJI .0044 o0055 o0070 .0017 .0109 o0U4 .016) .0198 
IITA/(1000/It) 1.4 1.4 1.5 1.5 lo. 1.7 1.1 2o0 2.1 

IOoOOOO V/(Hl/llC) o00159 .00161 .00169 o00176 .00182 .00190 .00198 o00207 .00211 
H/(IJ/IC) 601.0 662.5 741.4 822.5 905o4 919o7 I076o0 1160o6 1250o 7 
S/(IJ/IC It) lo115116 I. 7101 1.9107 2o0488 2.1840 2.11111 2.441>6 2o5697 2ob9111 
C/(H/SIC) 649o1919 612.1445 561.1592 517.610) 478.0154 445.0250 417 o2605 )92.5569 17lobl45 
lAPPA/( 1/HPA) .006) .0049 .0060 .0071 .0088 .0105 oOI25 .0141 .oan 
lETA/ ( 1000/K) 1.4 1.4 1.4 1.5 1.6 1.6 1.7 1.8 2.0 
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PROPKKTlES OF SATURATED PKNTADECAME 

TEMPERATURE PKESSUIIJ! VOLUHE/(113/KG) ENTHALPY/ (lJ/KG) ENTKOPY/(KJ/KG l) 
l KPA VF VG HF HFG HG SF SFG SG 

545.00000 .10543 .00165 .18081 637.42278 227.99943 865.42222 1.77033 .41835 2.18868 
550.00000 .11763 .00167 .16265 652.76306 225.37182 878.13489 1.79831 .40917 2.20808 
555.00000 .13091 .00168 .14662 668.23162 222.71500 890.94661 1.82627 .40129 2.22756 
560.00000 .14534 .00169 .13242 683.82942 220.02421 903.853113 1.115421 .39290 2.24711 
565.00000 .16098 .00171 .119113 699.55726 217.29428 916.115154 1.88212 .18459 2.26611 
570.00000" .17792 .00172 .10862 715.4H44 214.51995 929.93539 l. 91001 .31635 2.28636 
515.00000 .19622 .00174 .09862 131.40382 211.69584 943.09966 1.93188 .36817 2.30605 
580.00000 .21595 .00176 .08967 747.52185 208.81644 956.13829 1.96513 .36003 2.)2576 
585.00000 .23719 .00117 .08165 763.76865 205.87605 969.64470 1.99156 .35192 2.34549 
590.00000 .26003 .00179 .07444 780.14301 202.86874 983.01175 2.02136 .343115 2.36521 
595.00000 .28455 .00181 .06795 796.64354 199.78826 996.4)119 2.04914 .33578 2.38492 
600.00000 .31084 .00183 .06208 813.26868 196.62794 1009.119663 2.076811 .32711 2.40460 
605.00000 .33897 .00185 .05678 830.01691 193.38059 1023.39750 2.10459 .31964 2.42423 - 610.00000 .36906 .001117 .0519tt 846.88674 190.0)833 1036.92507 2.13227 .31154 2.44381 

~ 615.00000 .40120 .00189 .04759 863.87699 1116.5923) 1050.46932 2.15991 .30340 2.46ll1 
~ 620.00000 .43548 .00191 .04361 1180.98690 183.03261> 1064.01957 2.18751 .29521 2.48213 

625.00000 .47203 .00194 .039911 1198.211>32 179".34795 1071.56427 2.21508 .28696 2.50204 
630.00000 .51095 .00196 .03666 915.56599 175.52497 1091.09096 2.24261 .27861 2.52122 
635.00000 .55236 .00199 .03362 933.03781 111.54820 1104.58601 2.27010 .27015 2.54026 
640.00000 .59640 .00201 .03083 950.63526 167.39914 1118.03440 2.29757 .26156 2.55913 
6U.OOOOO .64319 .00204 .02826 968.36384 163.05549 1131.41934 2.32501 .25280 2.57781 
650.00000 .69287 .00207 .02589 9116.23194 158.48979 1144.72173 2.35245 .24383 2.591>28 
655.00000 .74561 .00211 .02371 1004.25022 153.66962 1157.91984 2.31990 .23461 2.61451 
660.00000 .80155 .00214 .02168 1022.43618 148.55112 1170.911130 2.407l7 .22508 2.63245 
665.00000 .86088 .00218 .01980 1040.81167 143.08108 1183.89275 2.43492 .21516 2.650011 
670.00000 .92317 .00223 .01804 1059.40783 137.18885 1196.596611 2.46257 .20476 2.66133 
675.00000 .99043 .00228 .01640 1078.26862 130.17905 1209.04768 2.49039 .19l7S 2.68414 
680.00000 1.06107 .00233 .01485 1097.45690 123.71870 1221.17560 2.51847 .18194 2. 70041 
685.00000 1.13591 .00240 .01337 1117.06688 115.81199 1232.81887 2.54695 .16907 2.71601" 
690.00000 1.21520 .00247 .01195 1137.24893 106.74878 1243.99711 2.57602 .15471 2.13073 
695.00000 1.29921 .00257 .01056 1158.21151 95.91760 1254.24911 2.60607 .13810 2.74411 
700.00000 l. 38823 .00271 .00913 1180.72497 82.29485 1263.01983 2.63192 .11756 2.75549 
705.00000 1.48256 .00299 .00748 1201>.110189 61.45243 1268.25432 2.67466 .08717 2.76183 
706.76000 1.58253 .00416 .00416 1236.74846 o. 1236.74846 2. 71651 0. 2.71651 



THt;IIIIOUYNAHit: PMUPt;RTJt~ Uf PtNTAilt;t:ANt: 

TEMPt;RATUMES/l K) 

P/(NPA) 545 .ouo 550.0UU 575.000 &OU.OUU &25.000 &50.000 &75.0UO 700.000 725.000 

.1000 V/(N1/KG) .19191 .19522 .20978 .22232 .23381 .24482 .25554 .2&&15 . 27&72 
H/ (ltJ/KG) Hb&.4 881.0 ~51.1 1024.~ IU97. 3 1170. 7 1245.4 IJ21.5 I l~~. 2 
S/(J.J/KG J.) 2.1923 2.2190 2.3471 2.4695 2. 5H76 2. 702 7 2.8155 2.92&3 1.0JSJ 
t:/(N/SEC) 133.4458 IJ4. 9919 141.3974 146.4311~ 150.7585 154.&8~1 1511. J979 161 .9703 165 .44bJ 
KAPPA/( 1/NPA) 11.2221 11.1145 10.71141 10.5807 10.4720 10.3990 IO.J440 10.2981 10.2582 
Bt:TA/( 1000/J.) 3. 5 3. 3 2.5 2. I 1.9 1.8 1.7 1.& I. 5 

.1013 V/(N3/KG) .18910 .19238 .20&83 .21925 .2JOb3 .24149 • 25208 .2bH7 .27101 
H/ (KJ/KG) 86&.2 880.8 953.0 1024.8 1097.2 1170.6 1245.3 1321.5 IJ99. 2 
5/(KJ/IJ.G It) 2.1914 2.2181 2.1466 2.4688 2. 5870 2. 7U22 2.8150 2.92H 3.0348 
C/(N/SEC) 131.2426 ll4.8041 141.2608 146.3282 150.6670 154.6096 158.1278 161.9084 165.3919 
KAPPA/ ( 1/NPA) ll.09b7 10.91181 10.6351 10.4509 10.3417 10.2686 10.21l5 IO.Ib71 10.1275 
II!TA/ ( 1000/K) 3.6 3.3 2.6 2.2 1.9 1.8 1.7 1.6 1.5 

.2000 V/(N3/IJ.G) .001&5 .UOI67 .00174 .10450 .11129 .11746 .12)]4 .12908 .13471 
H/ (U/KG) &37 .4 652.8 711.4 1018.2 1092.5 1166.9 1242 .I 1318.5 139&. 3 
S/(U/KG It) I. 7101 1.n111 1.9379 2.43J3 2. 5546 2.6714 2. 7849 2.8~59 3.0051 
C/(N/SEC) 1062.11&20 1028.4016 8&4.6&02 137.8846 143.6700 148.5807 153.0426 157.2582 161.3181 
KAPPA/( 1/NPA) .0023 .0024 .0034 5 .65~7 5.5160 5.42&8 5. 3&28 5.3114 5.2672 
rw.tA/ ( 1000/11.) 1.7 1.7 1.9 2.11 2.3 2.0 1.9 1.8 1.7 

0 
0 

.3000 V/(Nl/KG) .001&5 .00166 .00174 .06487 .07027 .07491 .07921 .08l36 .08744 N 
H/(U/IJ.G) b37.5 6H.8 711.4 1010.8 1087.5 116J .0 1238.8 1315.4 1393.2 
5/(IJ.J/KG It) I. 7698 I. 7978 1.9375 2.4072 2. 5 324 2.11510 2.7&53 2.87611 2.9861 
C/(N/SIC) 1059.2584 1025.0074 862.2309 128.3828 131>.11 38 142.2102 147.SJ12 152.4540 157.1409 
KAPPA/( 1/NPA) .0023 .0024 .0034 4.1080 3.90b6 3. 7942 3. 71113 3.&597 3.bl06 
II!TA/ ( 1000/11.) 1.7 1.7 1.9 3.7 2.8 2.4 2.1 2.0 1.9 

.4000 V/(N3/KG) .00165 .00166 .00174 .00183 .04958 .05354 .05709 .06046 .06375 
H/(U/KG) b37 .5 652.8 731.4 1113.2 1081.9 1158.9 1235.3 1312.2 ll90.2 
S/(IJ.J/KG l) 1.7&~5 1.7975 1.9372 2 .07b5 2.5142 2.6349 2.7502 2.8621 2.971& 
C/(N/SI!C) 1055 .&456 1021.&046 859.8069 710.0288 127.8118 135.4847 141.8158 147.5119 152.9009 
KAPPA/(1/NPA) .0023 .0024 .0034 .0051 1.1521 3.0038 2.9115 2.1143b 2. 71186 
lf.TA/ ( 1000/K) 1.& 1.7 1.9 2.1 3.5 2.8 2.4 2.2 2.1 

.5000 V/(Nl/lG) .00165 .00166 .00174 .00183 .00194 .04062 .04376 .046&9 .04952 
H/(IJ.J/lG) 637.5 6H.8 731.4 81).2 1198.2 1154.5 1231.6 1)08.9 IJ87.0 
&/ (lt.I/IJ.G l) 1.7693 1.7972 1.9369 2.07111 2.2149 2.6209 2.7174 2.8498 2.~595 

C/(N/SIC) 1052.0232 1018.1927 857.3768 7011.5289 568.0567 128.2592 135.8279 142.45119 148.51101 
KAPPA/ (1/NPA) .0021 .0024 .0034 .0051 .0082 2.51106 2.4443 2.1640 2.3014 
liT A/ ( 1000/l) 1.6 1.7 1.9 2.1 2.5 3.1 2. 7 2. 5 2.1 

.6000 V/(Nl/lG) .00165 .00166 .00174 .001111 .00193 .03189 .03481 .03747 .04001 
1/(U/KG) 637.5 652.8 731.4 8ll.l 898.1 1149.7 1227.8 ll05 .5 1183.8 
S/(U/KG l) I. 7690 I. 7970 1.9166 2.0758 2.2145 2.6080 2. 7259 2.8389 2.9489 
C/(N/SIC) 1048.4696 1014.8412 854.9402 707.0241 567.5701 120.2932 129 .4&65 117.11112 144 .155& 
KAPPA/( 1/NPA) .0023 .0024 .OUJio .0051 .0082 2.30119 2.1528 2.0552 1.9829 
IITA/(1000/l) 1.6 1.7 1.8 2.1 2 .s 4.0 3.2 2.8 2. 5 



THI:;IIIIUIIYIWIIC PKOPI:;Irfli:;S OF PI:;IITAIH::(;AIIli 

TEIIPEitATUIII!S/ ( 10 

P/(HPA) 7~0.000 77~.000 800.000 82).000 11~11.000 87~ .000 900.000 925.000 950.000 

.1000 V/(H3/lC) .211721> .29780 0 30830 .31877 .32920 .33951> .34984 • 31>00S .17011> 
H/(IU/lC) 14711.4 ~~~9.2 lb41.4 1725.0 IIIlO. I 11196.5 1984.2 2013.2 21(>).4 
S/(U/KC l) 1.1427 1.24116 3.1510 1.451>0 3.5571> 1.1>~78 3.7566 3.8541 1.9501 
C/(H/SEC) 11>8.8418 172.11>07 17~.4011 1711.51>01 181.1>llll 184.1>197 187.51(>) 190.32)] 191.0412 
IMP A/ ( 1/HPA) 10.2218 10.1887 10.1588 10.1120 10.1085 10.0884 10.0117 10.0582 10.04811 
8UA/(JOOO/l) 1.5 1.4 1.4 l.J 1.1 1.2 1.2 1.1 1.1 

.lOll V/(H3/lC) .28342 .29181 .30421 .31455 .32485 .33S08 .14524 .35531 .16530 
H/(KJ/KC) 1478.4 1559.1 1641.3 1725.0 1810.1 11191>.5 1984.2 2013.2 211>1.4 
S/(U/KC l) 3.1422 3.2481 3.1525 3.4554 1. 5570 ).6572 3.751>1 ).85Jb 3.9498 
C/(H/SI!C) 1611.7'144 172.11'19 175. 11>1>5 1711.5109 181.6095 184.5¥96 187.4991 190.3095 193.0291> 
lAPPA/ (I /HPA) 10.0911 10.0580 10.02110 10.0011 9.9778 9.9577 9.9409 9.9275 9.9172 
III!TA/(1000/K) 1.5 1.4 1.4 1.3 1.3 1.2 1.2 1.1 1.1 

.2000 V/(H3/lC) .14044 .14609 .15171 .15729 .lUll I .16821 .17367 .17897 .11419 
H/(KJ/lC) 1475.5 ISS6.1 lb18.6 1722.4 1807 0 7 1194.1 1982.3 2071.6 2162.2 
S/(U/lC It) 3.1126 3.2185 3.1211 1.4262 1.52110 3.6285 3.7277 3.8255 ].9221 
C/(H/SIC) 165. 2S1>4 11>9.01103 112.71151 171>.11>29 179.81160 183.10119 1 ... 2680 189.2824 192.1521 
IAJ'PA/(1/HPA) 5.2279 5.1926 5.1612 5.1134 5.1094 5.0891 5.0723 5.0590 5.0489 

N IITA/( 11100/lt) 1.6 1.5 1.5 1.4 1.4 1.3 1.2 1.2 1.1 
0 

.3000 V/(H3/ltG) .09149 .09551 .09951 .10346 .10736 .11119 .11494 .l111bl .12219 
H/(ltJ/ltC) 147l.6 1553.4 11>35.9 1719.8 11105.3 1192.2 1980.5 2070.1 2161.0 
SJ(U/ltC It) 1.0916 3.1997 ].3043 1 .• 4077 3.5097 3.6105 ).7100 1.1012 3.9051 
C/(H/SEC) 161.6518 166.0000 170.1791 174.1803 177.9912 111.6054 185.0189 111.2112 191.2440 
KAPPA/ (I /HPA) 3.S678 J.SJOI 1.4970 3.4682 3.4436 3.4230 ].4062 3.1910 3.)8)2 
liT A/ ( 1000/lt) 1.8 1.7 1.6 I.S 1.4 1.4 I.J 1.2 1.2 

.4000 V/(Hl/lG) .06700 .07022 .07341 .07655 .07961 .08264 .08551 .08842 .09118 
11/(ltJ/ltC) 141>9.(> 1550.5 II>Jl.l 1117.2 1802.9 1890.0 1971.6 2061.5 2159.8 
6/(lJ/ltG It) 3.0792 1.1854 1.2902 3.3938 1.4961 1.5971 3.6969 3.7955 ).11928 
C/(H/SI!C) 1511.0209 11>2.91Col> 11>7. 51144 172.0125 171>.1902 180.1106 181.7710 187.1722 190.1181 
IAJ'PA/( 1/HPA) 2. 7417 2.701) 2.666] 2.6364 2.6111 2.5902 2.57)4 2.5603 2.5S06 
lETA/ ( 1000/1.) 1.9 1.11 1.7 1.6 I.S 1.4 1.4 1.1 1.2 

.5000 V/(H3/ltG) .OS2JO .OSS05 .o5775 .06041 .06300 .065S2 .06796 .07011 .07257 
H/(U/ltG) 1466.5 1547.6 11>30.3 1714.6 1800.5 1817.9 197'.8 2067.0 2151.6 
8/(U/ltG It) 3.0(>1] 1.1731> 3.2786 1.11124 3.4849 1.S861 1.6864 3.715] 3.8830 
C/(H/SIC) 154. 1S~O 159.8266 164.9978 169.1598 174.4041 1711.6ZC.3 182.5264 186.1081 189.3784 
IAJ'PA/ (1/HPA) 2.2497 2.2061 2.11>90 2.ll79 2.1119 2.0907 2.07)9 2.0608 2.0514 
IITA/( 1000/lt) 2.1 2.0 1.9 1.7 1.6 1.5 1.4 1.1 L2 

.6000 V/(H3/ltG) .04249 .04492 .04731 .114965 .OSI91 .05411 .05622 .05824 .01>017 
H/tltJ/lG) 141>1.5 1)44.1> IC.27.5 1712.0 1798.1 1885.8 1974.9 2065.5 21S 7. 5 
8/(U/ltG l) 3.0S69 1.1634 3.21>85 1.3725 3.4754 3.5770 3.6775 3. 7768 3.8749 
C/(H/SEC) 150.1>416 151>.7U4 162.4187 167.U24 172.6340 177.1540 181.2874 185.0420 188.4281 
IAJ'PA/( 1/HPA) I. 9251 1.8779 1.8381> 1.8061 1.7794 I. 7579 1.7409 1. 7280 1.7187 
IITA/(1000/K) 2.1 2.1 2.0 1.9 1. 7 1.6 1.~ 1.4 1.1 



TH~KHOUYNAIIIC PkUP~k'fl~S UF P~NTAU~:<.;AN~: 

HHP~MATUR~S/lK) 

P/ (HPA) 545.000 550.000 5/LOOO bOO.OOO 625.000 650.000 675.000 700.000 725.000 

.7000 V/(M1/KG) .00165 .00166 .00174 .00182 .00191 .00207 .02815 .01085 .Oll20 
H/(KJ/KG) 1>37. 5 652.11 711.] 1113.1 11~8.0 9111>.2 1n1.1 IJOI.9 I JIIU. 5 
S/(KJ/KG K) I. 7687 I. 791>1 I. 9161 2.0754 2.2140 2 .1524 2.7152 2.8290 2. ~3~3 
C/(H/St:C) I044.82b6 1011.4101 852 .49bll 705.5147 567.0772 411.4015 122.5776 13l.bl96 119.59114 
KAPPA/( 1/MPA) .0023 .0025 .OOJS .0051 .0082 .0151 1.9704 1.8473 I. 7b2 2 
BEU/( 1000/K) 1.6 1.7 1.8 2.1 2. 5 J.J 1. 7 1.1 2.8 

.8000 V/(M1/ltG) .00165 .00166 .00174 .00182 .00191 .00207 .02141 .02584 .02807 
H/ (KJ/KG) 617.5 652.9 IJI. 3 1111.0 897.9 9111>.0 1219.2 1298.1 1377 .I 
S/(JtJ/KG K) I. 7684 1.7964 1.9159 2.0750 2.2115 2.3517 2.7048 2.8196 2.9304 
C/ (M/SEC) 1025.1318 991 .d610 1142 .8951> 700.0660 51>1>.5774 412. 28bb 114.9127 125.7401 114.8711 
KAPPA/ ( 1/MPA) .0021 .0025 .OOJS .oust .0082 .0150 1.8708 1. 7072 1.6044 
lETA/( 1000/K) 1.6 1.7 1.8 2.1 2.5 1. 2 4.4 3.6 1.1 

.9000 V/(M1/ltG) .00165 .00166 .00174 .00182 .00193 .00207 .01945 .02189 .02405 
M/(IU/KG) 637 .b b52.9 7 Jl. 3 811.0 897.7 985.8 1214. 3 1294.1 1173.5 
S/(ltJ/ltG It) I. 7682 I. 7961 1.9356 2.0746 2.21JO 2. 3511 2.6941 2.8105 2.9219 
C/(M/SEC) 1025.1>321 994 .452J 843.9514 701.6674 565.19~1 411.1471 106 .Oll8 119. JSOO 129.9268 
lAPPA/ ( 1/MPA) .0023 .0025 .0015 .oust .00111 .0148 1.8540 1.6191 1.4906 
lETA/( 1000/l) 1.6 1.7 1.8 2 .I 2.5 1. 2 5.5 4.1 3.5 N 

0 
1.0000 V/(M1/ltG) .00165 .00166 .00174 .00182 .00191 .00206 .00228 .01866 .02081 N 

H/(U/ltG) 6J7 .6 652.9 7JI. 3 812.9 897.6 985.5 1078.2 ll89.8 1369.8 
S/(lJ/lG l) I. 7679 I. 7959 I. 93Sl 2.0742 2.2125 2.1504 2.4903 2.8014 2.91]6 
C/(M/SEC) 1026.1869 995.1006 845.0775 700.9530 565.5566 4JJ.85Sl 294.111110 112.2682 124.7018 
lAPPA/ ( 1/MPA) .0021 .0025 .0035 .0051 .0081 .0147 .0362 1.5785 1.4106 
lETA/( 1000/K) 1.6 I. 7 1.8 2. I 2.4 1.1 5.0 4.9 3.9 

2.0000 V/(M1/lG) .00164 .00166 .OOIIJ .00181 .00191 .00204 .00221 .00250 .00196 
H/(KJ/ltG) 637.8 651.0 131.1 812.5 896.7 983.b 1073.9 1170.9 1290.0 
S/(lJ/ltG It) I. 7652 I. 7931 1.9322 2.0706 2.2080 2. 3443 2.4806 2.6216 2.7886 
C/(H/SEC) 996.93H7 966.2436 820.1402 685.3021 559.9780 441.3119 124.5420 199.3996 75.5625 
lAPPA/ ( 1/MPA) .0024 .0026 .0016 .DOH .0079 .0134 .0267 .0835 1.2n~ 
lETA/( 1000/K) 1.6 1.6 1.8 2.0 2.1 2.8 1.8 7.0 11.1 

1.0000 V/(H1/lG) .00164 .00165 .00172 .00180 .00190 .00201 .00215 .00215 .00268 
H/(ltJ/lG) 638.0 6SJ.2 731.2 812.2 1'16 .0 9112.2 1011.1 1164.4 1259.2 
S/ (ltJ/KG l) I. 7621> 1.7905 I. 9291 2.0670 2.2038 2.1190 2.4711 2.6088 2.7419 
C/(M/S£C) 958.71111 910.1526 7'14.0727 668.75114 553.4124 44b. 75511 146.9260 252.5612 167.0062 
IW'PA/(1/MPA) .0025 .0027 .0037 .0052 .0078 .0124 .0217 .0443 .1181 
BETA/( 1000/K) 1.6 1.6 1.7 1.9 2.2 2.5 3.1 4.2 6.6 

4.0000 V/(Ml/lG) .00164 .00165 .00172 .00179 .00188 .00199 .00211 .00227 .00248 
H/(KJ/lG) 638.2 651.4 731.3 812.0 895.4 '181.1 1069.1 1160.9 1252.5 
S/(lJ/ltG l) I. 7601 1.7879 I. 9262 2.U6l7 2.1998 2.1342 2.4671 2.6005 2. 7291 
C/(M/SEC) 918.6722 892.2889 766.5041 650.9148 545.6511 450. 34'16 164.5557 2811.4866 224.9811 
lAPPA/(1/MPA) .0026 .0028 .0018 .0051 .0077 .0117 .0187 .0115 .0561 
lETA/ ( 1000/K) 1.5 1.6 1.7 1.11 2.0 2.1 2.1> 3. 2 1.9 



TH!illltOIIYNAltll: PKOPt:KTit:S Of Pt:NTAIIt:I:A .. E 

TIIIPERATURES/(KI 

P/(IIPA) 7)0.000 71).000 800.000 82).000 8)0.000 875.000 900.000 925.000 950.000 

.7000 V/(113/KG) .OJS47 .01169 .oJ'IBfl .041911 .04400 .04595 .047111 .04961 .O)IJO 
H/(ltJ/ItG) 14110.] 1)41.6 11124.6 1709.1 179).7 11181.6 1971.1 2064.1 2156.1 
S/(ltJ/ItG It) ].047) 1.1 )42 1.2)'16 J. "JfiJ8 1.41169 1.)1111'1 1.1111'18 1.71194 1.11619 
C/(11/SIC) 146.8742 ISJ,fl086 159.11461 16) .11011 170.11811 175.6'159 180.0564 1111.9764 187.4704 
ltAPPA/(1/IIPA) 1.11'111 l.b4~) 1.6016 1.~695 I. )421 I. 5202 1.)0)1 1.lt9o1 1.4812 
lETA/ (1000/ltl 2.5 2.1 2.1. 2.11 1.8 1.7 1.5 1.4 1.1 

.8000 V/(111/ltG) .01020 .01226 .01426 .01620 .01806 .01984 .041)4 .04114 .0446) 
H/(U/ItG) 1451.1 1)18.6 1621.8 1706.7 1791.1 111111.5 1911.1 2062.6 21)).2 
S/(lJ/ItG It) ].01119 1.1457 1.2514 1.)S)'I 1.4591 ].5616 1."28 1.7621 1. 81>11 
C/(11/SIC) 141.0122 150.4708 157.2790 161.491>5 169.1477 174.2519 1711.8159 182.9141 186.)087 
KAPPA/ ( 1/IIPA) I. 5101 1.4111 1.4282 1.1925 1.1642 1.1420 1.1248 1.1121 I. 1011 
lETA/ 0000/ltl 2.8 2.5 2.1 2.1 1.9 1.7 1.6 1.4 1.1 

.91100 V/(111/IG) .02608 .02804 .02991 .01172 .01145 .01509 .01665 .01811 .01948 
H/(IJ/IG) 1451.8 1515.5 1618.9 1704.0 1790.9 1179.4 1'169.5 2061.2 2154.2 
S/(ltJ/lG I) 1.0107 1.1J79 1. 2418 1.1486 1.4521 1.5550 1.6565 ),7Sfl9 1.8)bl 
C/(11/SIC) IJ9.1002 147.1070 154.7168 161.4097 167.4149 172.8102 171.6284 181.8585 185.5461 
IAPPA/(1/IIPA) 1.4041 1.1411 1.2928 1.nH 1.221>0 1.2014 1.1861 1.1714 1.1647 
lETA/( 1000/l) 1.0 2.7 2.5 2.2 2.0 1.8 1.6 1.5 1.1 

I'-
0 1.0000 V/(Nl/ltG) .02278 .02465 .021>41 .02814 .0297b .01129 .01274 .01409 .01514 
~ H/(U/ItG) 14)0.4 U12.1 11>16.0 17Ch.4 1788.5 11171 •. 1 1967.8 2059.7 2151.1 

8/(U/IG It) 1.0229 1.1104 1.2166 1.1417 1.4458 1.5488 1.6507 1; 7515 1.8511 
C/(H/SIC) IJ).0)88 144.1115 152.1590 159.142i 1115.7450 171.4274 176.4166 180.8120 184.5861 
lAPPA/ {1/IIPA) 1.10111 1.2174 1.18)2 1.1457 1.1155 1.0'125 1.0151 1.0625 1.0519 
UTA/(1000/It) 1.4 1.0 2.6 2.4 2.1 1.9 1.7 1.5 1.4 

2.0000 V/(111/ltC) .00711 .00'119 .0107) .01207 .OIJ24 .01427 .01520 .01602 .011>74 
HI (lJ/ItG) 1401.1 149).2 15114.2 11>11.1 1764.5 1856.'1 1950.9 2046.4 2141.5 
8/(lJ/ItC It) 2.9420 1.062'1 1.1760 1.2861 1.1945 1.5016 1.11075 1.7122 1.81)11 
C/(H/SIC) 87.0992 110.6425 127.4808 140.11179 150.7104 159.1107 165.9567 171.4692 175.7850 
ltAPPA/11/IIPA) 1.2224 .8619 .721111 .65118 .611>5 .51192 .5710 .559J .5521 
UTA/( 1000/l) 14.1 7.5 5.1 4.1 1.1 2.8 2.1 1.9 1.6 

1.0000 V/(111/ltC) .00114 .1)0441 .oo572 .00690 .007'10 .00876 .00950 .01012 .01064 
H/(lJ/lC) IJ54.6 1450.5 1548.0 1644.5 1740.5 11117.1 1915.1 2014.7 2115.6 
8/(ltJ/lG It) 2.871J 2.9'170 1.1209 1.2196 ). ))It) ).461>5 1.5769 1.6858 ]. 79l5 
C/(11/SIC) 111.0100 105.7042 115.0956 128.9247 141.1428 151.4458 159.4207 1U.5101 169.9622 
KAPPA/ (1/IIPA) .))(>9 .50119 .5240 .4740 .4119 .4071 .191J ,)81J .171>0 
HTA/ ( 10011/IIC) 10.1 11.1 8.9 6.1 4.7 ),6 2.9 2.1 1.8 

4.0000 V/(Nl/IG) .00277 .00120 .00184 .00464 .00545 .00616 .00678 .00729 .00770 
H/(lJ/IG) 1141.1 1428.1 1520.4 1618.1 1718.2 1819.1 1921.1 2024.1 2129.1 
5/(U/IC It) 2.8491 2.9616 ).0806 1.2008 ). )20) ).4174 1. 5522 1.11654 1.1112 
C/(11/SIC) 17S.b741 142.5057 128.9811 110.9925 119.6594 149.0491 157.0984 lb1.1410 167.7177 
lAPPA/( 1/KPA) .10)1 .1881 .2791 .1194 .)l59 .)02) .2909 .21114 .2795 
BETA/ (1000/K) 5.1 6.6 1.1 7.1 5.6 4.1 1.1 2.5 1.'1 



THt:RHUUYNA111C ~MOPERT!ES OF Pt:NTADECAHt: 

Tt:HPHATUMI:.S/(K) 

P/(HPA) 545.000 550.000 575.000 1>00.000 625.000 1>50.000 675.000 700.000 725.000 

5.0000 V/(H3/lG) .00161 .00164 .00171 .001711 .001117 .00196 .00207 .00221 .00237 
H/(lJ/lG) 618.5 653.7 7]1.4 811.9 1195.0 '180.3 1067.7 1158.1> 1249.0 
8/llJ/lG l) 1.7H6 I. 78Sl 1.9234 2.01>05 2.19111 2. 3299 2.4619 2. 5941 2. 7209 
C/(H/SEC) 875.9476 851.81111 136.11111 611.3605 536.291>4 452.0401 1711.61116 116.1228 265.9401 
lAPPA/ ( 1/HPA) .OOl8 .00)0 .0040 .0055 .0078 .0112 .Oibb .0249 .0317 
liT A/ ( 1000/l) 1.5 1.5 1.1> 1.8 1.9 2.1 2.3 2 .I> 3.0 

6.0000 V/(H1/lG) .00163 .00164 .00170 .00177 .001115 .00194 .00204 .00216 .00229 
H/(U/lG) 638.8 1>54.0 1)1.5 811.8 894.7 979.6 1066.7 IIS7.1 1246.7 
S/(U/ItG l) I. 7552 1.7828 1.9201> 2 .OS74 2.1927 2. ]l60 2.457] 2.58118 2.7146 
C/(H/SEC) 829.5035 807.8092 704.1556 1>09.3554 524.9075 451.6713 389.7291> ))8.5495 298.1544 
ltAPPA/ 0/HPA) .00:10 .0032 .0042 .0057 .0078 .0109 .0152 .0210 .0281> 
liT A/ ( 1000/l) 1.5 1.5 1.6 1.7 1.8 1.9 2.1 2.1 2.5 

7.0000 V/(Hl/ltG) .00162 .OOib3 .00170 .00176 .001114 .00192 .00201 .00212 .0022) 
H/(U/ItG) 1>39.2 654.3 131.7 811.9 894.5 979.2 1066.0 1156 .o 1245.1 

""" 8/(lJ/lG It·) I. 7528 1.7804 1.91110 2.0545 2.18'15 2. 3224 2 .45)) 2. 5842 2. 7092 0 
C/(H/SEC) 777.4267 758.3709 667.1616 581.95H 510.11117 448.9587 398.2028 157 .2J8b 325.4712 N 
lAPPA/0/HPA) .00)3 .0015 .OU45 .0060 .00110 .0107 .0141 .01113 .02]] 
UTA/ ( 1000/l) 1.4 1.5 1.5 1.6 1.7 1.8 1.9 2.1 2.2 

11.0000 V/(H3/ItG) .0011>2 .0011>3 .00169 .00175 .001112 .00190 .00199 .00208 .00218 
H/(lJ/ItG) 639.5 654.6 1)1.9 812.0 1194.5 979.0 1065.5 1155.1 1243.9 
8/(lJ/lG It) I. 7505 I. 77111 1.9154 2.0517 2.181>4 2.3190 2.4496 2. 5800 2 .7U45 
C/(H/SEC) 716.4512 700.4423 623.5157 553.4641 492.9814 443.42811 404.1494 37J.Oll0 l48.9ll6 
lAPPA/ 0/HPA) .0037 .0039 .0050 .001>5 .00114 .0107 .Oll4 .01114 .0198 
lilA/ ( 1000/l) 1.4 1.4 1.5 1.5 1.6 1.1 1.8 1.9 2.1 

9.0000 V/(HJ/lG) .00161 .00162 .0011>1 .00174 .001111 .00188 .00196 .00205 .00214 
H/(lJ/lG) 1>39.9 655.0 132.2 812.1 1194.5 978.8 101>5.1 1154.5 1242.9 
6/(lJ/lt; l) I. 7482 1.7751 1.91:10 2.0491 2.1836 2.3159 2.4461 2. 571>2 2.7002 
C/(H/SEC) 639.5925 627.4587 568.5650 514.76711 469.5811 434.2895 407.5158 386.3635 369.6227 
lAPPA/ ( 1/HPA) .0045 .0047 .00511 .001J .0090 .0109 .0129 .0150 .017) 
lilA/ 0000/lt) 1.4 1.4 1.4 1.5 1.5 1.11 1.7 1.8 1.9 

10.0000 V/(Hl/lG) .00160 .110161 .001117 .00113 .00179 .00186 .00193 .00202 .00211 
11/(lJ/lG) 640.3 655.4 132.5 812.3 894.6 978.8 1064.9 1154.0 1242.1 
1/(lJ/lG It) I. 741>1 1.71]6 1.9106 2.0466 2.11109 2. 3130 2.4429 2. 5721> 2.11962 
C/(H/SIC) 525.5093 519.9171 490.0079 460.6128 436.9330 420.1310 4011.0637 397.60111 388.2016 
lAPPA/ 0/HPA) .0063 .oou .0075 .00118 .0101 .0114 .0126 .0119 .0155 
IETA/0000/K) 1.3 1.3 1.4 1.4 1.5 1.5 1.6 1.7 1.11 



THEkNUDYNAMlC PIOPEKTI£5 OF PENTADICAN£ 

TEN PillA TUIU!S/ ( l) 

P/(HPA) 150.000 115.000 800.000 82).000 no.ooo 175.000 900.000 925.000 950.000 

5.0000 V/(H1/IC) .00256 .00212 .00116 .00)6) .00411 .00475 .00525 .00561 .00602 
H/(KJ/KG) IJJS.6 1419.2 1506.1 lbOO.l 1700.0 1110).) 1901.5 2015.2 2121.6 
S/(IJ/IC It) 2.8111 2.9410 1.0511 1.1141 1.29)) ).4111 ). 5117 1.6416 J.7642 
C/(H/SIC) 22(,.4127 191.6111 161.1565 IS2 .1111 149.JS71 IS1.2664 159.1000 164.1761 169.0859 
lAPPA/ ( 1/HPA) .0570 .0¥64 .1299 .1805 .2117 .2229 .22ll .2119 .2155 
liT A/ (1000/lt) 1.5 4.2 5.1 5.1 S.5 4.6 1.6 2.7 1.9 

6.0000 V/(H1/ItC) .00245 .00264 .002117 .00111 .00151 .00194 .011414 .00469 .00491 
H/(ltJ/ItC) 1)}2.2 1414.1 1499.0 1519.1 1611.S 1190.9 1197.9 2007.1 2111.9 
S/(ltJ/KC l) 2.8}06 2.9182 1.0458 1.1575 1.2742 ). 1940 1.5146 1.6145 1.1SlS 
C/(H/SEC) 266.5811 218.1519 212.8514 191.2279 116.4407 170.1581 110.1640 112.1971 116.0414 
lAPPA/0/HPA) .0188 .0521 .0721 .0981 .1282 .1504 .1611 .1644 .lb411 
lETA/ ( 1000/It) 2.1 1.2 3.1 4.2 4.4 4.2 1.5 2.7 2.0 

1.0000 V/(Hl/ltC) .00217 .00252 .00211 .00291 .00119 .00149 .00110 .00401 .00412 
H/(ltJ/ItC) IJ29.9 1411.0 1494.5 1581.6 1679.6 1112.2 1119.7 2000.9 2114.1 

N S/(ltJ/KC It) 2.8241 2.U07 1.0ll>6 ).141>1 1.2609 1.1791 1. SOlO 1.6221 1.7444 
0 C/(H/SEC) 100.1162 271>.1147 2Sl.l411 211.2651 . 212.6160 199.5600 192.7171 190.8614 191.6462 VI 

lAPPA/(1/HPA) .0295 .0114 .0480 .0620 .0791 .091>5 .1099 .1117 .1210 
lETA/ (1000/lt) 2.4 2.7 ).0 1.1 1.5 1.S 1.2 2.6 2.0 

11.0000 V/(H1/ItC) .00210 .0024/o .00260 .00278 .00299 .00122 .00146 .00110 .00190 
H/(ltJ/ItC) 1128.2 1401.6 1491.2 IS1t.1 1674.1 1176.1 111111.7 1995.1 2111.S 
S/(ltJ/ItC It) 2.11119 2.9244 1.0292 1.1111> 1.2SIO 3.1690 1.4901 1.6U2 1.7]1>6 
C/(H/SEC) 129.1144 109.4917 218.1000 261.0114 241.9104 2l1.11S1 222.6127 216.9))7 215.1701 
lAPPA/ ( 1/HPA) .0219 .02119 .01S4 .0411 .OS40 .0651 .01S1 .0121 .01169 
liT A/ (1000/lt) 2.2 2.4 2.6 2.8 1.0 1.0 2.1 2.4 1.9 

9.0000 V/(H1/ItC) .00225 .00218 .00252 .00268 .002116 .00105 .00125 .00)44 .00162 
H/(ltJ/ItC) IJ26.1 1406.7 1418.6 151r>.0 1670.1 1111.6 11179.2 1991.9 2101.8 
S/(ltJ/lC l) 2.8140 2.9181 1.0221 1.ll01 1.2429 1.1604 1.4116 1.6051 1.1291 
C/(H/SEC) 155.4221 119.1494 120.7140 10t.44lS 212.7514 266.4180 254.1091 246.2S64 242 .674) 
lAPPA/( 1/HPA) .0201 .021S .0279 .0114 .0400 .0411 .OS41 .0600 .0617 
lETA/ ( 1000/lt) 2.1 2.2 2.4 2.S 2.6 2.6 2.S 2.2 1.11 

10.0000 V/(Hl/ltC) .00221 .00231 .00246 .00260 .00276 .00291 .OCI110 .00127 .00142 
HI (ltJ/Itc) IJ25.7 1405.1 1486.6 1511.4 1661.2 1168.2 1875.7 11111.1 2106.6 
5/(ltJ/ItC It) 2.8095 2.91J7 1.0111 1.1240 1.US9 1.1Sl0 1.4742 1.59112 1.1218 
C/(H/S&C) 119.1051 166.1114 149.9126 1ll.9109 1U.9ll0 297.11111 2114.6511 21S.I>974 . 270.91162 
lAPPA/( 1/HPA) .0174 .0199 .0229 .02611 .0114 .0164 .0414 .04)6 .04115 
lETA/ ( 1000/l) 2.0 2.1 2.2 2.1 2.4 2.4 2.2 2.0 1.1 



~--~,~~~~~~/~~~-r~rTl~-r~,--~-.~,~ 10.0 
I A I l i \ ,.... .I 

'I / I I I ._,., 1 
'-·-1+--+---i~-+/r-· -i~!-f-.,--+-f----t~-1t-rl-~+--,++i'?1....,~ ~1i!F--+---41-+ 

I :~I ~ .~,,I lit-·:!..,. 'j 

·-- ; y, . ~I ~A - l ,,.. ~ 
ii!S. L• , , , ~ I - • ~.. ; ! 

i ! J /..,I .-·.A ' I 1.- I-- - . I : I i 
: ; •/,';',·•L ..... ~- I : ' ' ' . ...;.... 

: : i 1 //,~'/A' ~ H-~~.,. 1 ~_..;.f-'-+f-!-
, ! I ~~~~~,:/rr,. : I i ! --1~-{_VJ. ~. I ·1' ~~· 
; : it I l J1 I I i/1 ~ ' 1~ ~ ~ ! ' 1 r I .! o ..;.-

' lj · /;·,},ijt1 i rtjj.': 1 . rTi lr~ ,~< :-r: 1 :I 1 i 
: I I;..: ; I : !- _.... : . . . I· ' I ! ' '" ' :,_. 
1 1 I I~ 1 , - • , ,:,... .-- • 

600 1000 1400 1800 
ENTHALPYI<KJ/KG) 

HEXADECANE 

207 

7.0 

5.0 

3.0 

4( 

~ 
' LIJ 

1.0 ~ 
en en 0.7 LIJ 
~ 
a.. 

0.5 

0.3 

0. I 

I 



PROPERTIES OF SATURATED HEXADECANE 

TDIPI!RA1'11U PRESSURE VOLUKI!/(K3/KC) I!NTHALPY/(KJ/KC) EKT&OPY/(KJ/KC l) 
K KPA H VG HF HFC IIC SF SFG sc 

560.00000 .10297 .00166 .16927 682.511327 210.32465 892.90792 1.87351 .375511 2.24909 
565.00000 .1141>7 .00168 .15302 697.85311 2011.60326 906.451>)7 1.90062 .36921 2.2698) 
570.00000 .12739 .00169 .1)864 711.31252 206.88045 920.19296 1.92783 .36295 2.29077 
575.00000 .14119 .00171 .12586 728.96605 205.14289 934.10895 1.95513 .35677 2. 31190 
580.00000 .15615 .00172 .11447 744.81714 203.37729 948.19443 1.98253 .35065 2.3))18 
5115.00000 .17231 .00174 .10429 760.81>781 201.57064 962.43845 2.01004 .34457 2.3S460 
590.00000 .18977 .00175 .09517 777.11880 199.71031 976.82912 2.0)765 .33849 2.37614 
595.00000 .201157 .00177 .08697 793.56963 197.78410 991.35373 2.06536 .3)241 2.39777 
600.00000 .22881 .00179 .07958 810.21870 195.78018 1005.99887 2.09316 .32630 2.41946 
605.00000 .25055 .00180 .07290 1127.06346 193.68704 1020.75050 2.12105 .32014 2.44120 
610.00000 .27387 .00182 .06685 844.10058 191.4934) 1035.59401 2.14903 .31392 2.46295 
615.00000 .29885 .00184 .061)6 861.32606 189.18823 1050.51429 2.17708 .30762 2.48470 
620.00000 .32559 .00186 .05635 1178.735411 186.76025 1065.4957) 2.20519 .)012) 2.50642 
625.00000 .35416 .00188 .05179 896.32418 184.19807 1080.52225 2.2ll)b .29472 2.52808 
630.00000 .38467 .00190 .04762 914.08746 1111.48977 1095.57723 2.261H .2811011 2.54965 

N 6)5.00000 .41721 .0019) .04380 9)2.02087 178.62262 1110.64349 2.211983 .28ll0 2.57112 
0 640.00000 .4511111 .00195 .04029 950.ll050 175.58270 1125. 70J20 2.31812 .27435 2.59246 
1.0 

645.00000 .411880 .00198 .03706 968.38323 172.35451 1140.73774 2.34643 .26722 2.61364 
650.00000 .5211011 .00200 .03409 986.80726 168.92024 1155.72750 2.371t7b .25988 2.63464 
655.00000 .5698) .0020) .03134 1005.392411 165.25918 1170.65164 2.40311 .25230 2.65542 
660.00000 .61419 .00206 .02880 1024.14105 161.346119 1185.48775 2.43149 .24446 2.67596 
665.00000 .66129 .00209 .02644 1043.05847 157.15276 1200.21123 2.45990 .23632 2.69622 
670.00000 • 71129 .00212 .02425 1062.15341 152.64151 1214.79492 2.48835 .22782 2. 71617 
675.00000 .76432 .00216 .02221 1081.44205 147.76520 1229.20724· 2.51686 .21891 2. 73577 
680.00000 .82056 .00220 .02029 1100.94629 142.46531 1243.41160 2.54547 .20951 2.75498 
685.00000 .88018 .00225 .01850 1120.69925 136.66393 1257.36318 2.57422 .19951 2. 77372 
690.00000 .94))8 .00230 .01681 1140.74998 130.254119 1271.00487 2.60317 .181178 2. 79195 
695.00000 1.01035 .00235 .•H520 1161.17170 123.011808 1284.25979 2.63244 .17711 2.80954 
700.00000 1.081)2 .00242 .01366 1182.07835 114.93854 1297.01689 2.66217 .16420 2.821136 
705.00000 Ll56n .00250 .01216 1203.65869 105.44109 ll09.09978 2.69262 .14956 2.114218 
710.00000 1.23619 .00261 .01067 1226.26979 93.91475 1320.18454 2.72429 .13227 2.85657 
715.00000 1.32062 .00276 .00910 1250.765011 78.74768 1329.51274 2.n835 .11014 2.116849 
720.00000 1.41010 .00319 .00711 1274.18817 59.57451 1333.762611 2.79066 .08275 2.87340 
720.5/oOOO 1.50496 .00419 .00419 1302.61621 o. 1302.61621 2.82957 o. 2.82957 



THE~ODYNAHIC PIIOPERTI~S OF Ht:XADECANE 

Tt:HPMIATURt:S/( K) 

P/(HPA) i6D.OOO i7i.OOO 60o.OOD 62i.OOO 6iO.OOO 67i.OOO 100.000 72i.OOO 7)0.000 

.IUOO YJ(Hl/IG) .17))1 .1118)9 .204114 .21747 .22842 .2)1162 .2411)) .2)84) .261140 
HI(U/IG) 894.1 94~.2 lo24.9 1101.6 1117.~ [2)).7 1)30.7 1409.0 1488.8 
S/(IJ/IG I) 2. 2i21 2.1421 2.4780 2.1>012 2.1221 2.8112 2.9491 l.oS'2 1.11>74 
C/(H/SIC) 12S.64S4 ll2.21>41 139.67i7 144.114i9 148.9702 li2.6184 1)6.01>,7 I i9.4497 162.8004 
lAPPA/ ( 1/NPA) 12.0421 II. 12112 10.794i IO.i679 lo.4i6'1 10.1927 10.341>1 lo. 30)0 10.26~0 

UTA/( 1000/1) i.8 4.1 2.7 2.1 1.8 1.1 1.6 l.i l.S 

.lOll Y/(Hl/KG) .11261 .18ill0 .2019) .21446 .22)29 .2JS37 .24il9 .2i4'6 .26479 
HI(U/KG) 891.6 944.9 1024.8 1101.6 1117.) 12il.6 1))0.7 1409.0 14118.8 
S/(ltJ/KG K) 2.2So8 2.3413 2.4172 2.6026 2.1211 2.83117 2.9488 3.0)117 3.1669 
C/(H/SEC) 125.3469 ll2.0S61 ll9.il9l 144.7420 148.8828 15Z.S4o8 ISS.9998 I S9 .1811 162.74S4 
lAPPA/( 1/HPA) 11.9292 11.2021 I0.66H 10.4379 10.1266 10.2622 lo.21S6 10.1744 10.1343 
IITA/(1000/1) S.9 4.1 2.7 2.1 1.8 1.1 1.6 1.5 1.) 

.2000 Y/(Hl/lG) .00166 .00171 .09311 .10240 .10893 .11459 .1199S .12526 .13062 
Hl(lJ/IG) 682.6 729.0 1010.7 1094.1 1113 .o 12)0.S 1327.9 1406.1 148S.7 
8/(KJ/lG l) 1.8112 1.9SSO 2.4114 2.56/6 2.691S 2.11084 2.9210 1.01011 3.1387 
C/(H/SIC) 1263.2061 1121.2610 128.62U 1)6.74il 142 .2S88 146.7002 1)0.7466 154.68'12 IS8.6217 
lAPPA/ (1/NPA) .0019 .0023 S.9872 S.63117 5.4914 5.41)1 5.1630 5.llll2 5.2749 
UTA/ ( 1000/K) 1.1 1.1 4.S 2.8 2.2 1.9 1.8 1.7 1.1 

0 -.1000 Y/(N1/IG) .00166 .00171 .00179 .06176 .06899 .01319 .o1704 .0808) .011468 ('I 

HI (ltJ/IG) 682.6 729.0 810.2 108~.6 1168 .) 1247.2 1325 .o 140).2 1482.S 
S/(KJ/IG K) 1.11130 1.9547 2.0929 2.)412 2.6709 2. 7900 2.9032 J.OIJO ).1206 
C/(H/SIC) 12S7.o112 1116.1128 911.0)82 127.9147 IJS.2Sl8 140.6180 14~.1062 149.8)811 IS4.l782 
lAPPA/(1/NPA) .0019 .002) .0034 4.06'19 1.116118 ).1754 1.111>0 3 ..... ) ).6194 
liT A/ (1000/1) 1.1 1.8 2.0 1.9 2.6 2.2 2.0 1.9 1.8 

.4000 Y/(Hl/lG) .ool66 .00111 .00179 .00188 .04891 .OS24l .0~~55 .05859 .06168 
HI(IJ/IG) 6112.6 729.0 1110.2 896.) 1163.1 1241.7 1122.0 1400.2 1479.) 
1/(lJ/KG K) 1.11727 1.9~44 2.0'126 2.2))2 2.6)41 2.1758 2.111197 2.9994 ).1067 
C/(H/SEC) 12S0.8HI 1111.0174 907.4l8S 728.757) 127.7879 1)4.2990 ll9.7069 144.8126 1)0.0541 
lAPPA/(1/HPA) .Ool9 .0023 .Ool4 .oon ).09)0 2.97)) 2,9os9 2.11i04 2.7986 
&ITA/ ( 1000/1) 1.1 1.8 2.0 2.3 ).2 2.S 2.2 2.1 2.0 

-~ Y/(N3/lG) .00166 .00110 .00179 .0011111 .03612 .03992 .04261 .04)21 .047116 
HI (U/IG) 682.6 729.0 810.1 896.2 11H.4 1240.1 1319.0 1397.2 1476.1 
S/(ltJ/IG I) 1.8124 1.9541 2.0922 2.2327 2.6188 2.7637 2 .878) 2.9881 3.09i2 
C/(N/SEC) 1244.831• 110S.9761 903.8146 726.37)1 119.571>0 127.627S 1)).1882 ll9.7S58 14S.6122 
lAPPA/ ( 1/NPM .0019 .0021 .0034 .OOS1 2.68111 2.5189 2.4344 2.1107 2.1129 
&ITA/ (1000/1) 1.1 1.8 2.0 2.3 4.1 2.8 2.4 2.) 2.2 

.6000 Y/(Hl/IG) .00166 .00170 .00178 .001811 .00200 .01149 .olJ94 .01626 .0111112 
H/(lJ/lG) 682.6 729.0 810.1 896.1 986.7 1216.3 1315.9 1)94.1 1412.8 
8/(KJ/lG l) 1.11721 1.9518 2.0919 2.2121 2.1144 2.7528 2.8686 2.9781 3.o8SI 
C/(H/SEC) 1218.6441 1100.9758 900.1851 723.9915 562.174~ 12o.41JO 127.7606 1)4.4416 141.0871> 
lAPPA/( 1/NPA) .0019 .oo24 .0014 .OoH .OU'IO 2.2452 2.1370 2.0617 1.9961 
lET AI (I 000/1) 1.1 1.1 1.9 2.2 2.8 1.1 2.11 2.6 2 .) 



THEIUIOIJYIWI11: PKOPt:ltTU:S Of HEXAllt;CNIE 

UIIPERATURES/(10 

P/(IIPA) 11~.000 800.000 82~.000 B~o.ooo 875.000 900.000 9ZS.OOO no.ooo 

.1000 V/(lll/ltG) - .27841 .28846 .2911~1 • 108~2 .11842 .)2819 .))771 .14718 
H/(r.J/IG) 1~70.1 1451.0 1717.4 1112).4 1'110.8 1999.6 2019.1 2181.) 

&/(I.J/IG It) ).2740 1.1792 ).411)2 1. \8)8 l.fall72 ).7871 ).81161 ).9117 

C/(H/SEC) 166.1219 169.)9~0 112. ~·~I 175.6981 178.68)6 181.5362 184.24/oS 186.11014 
KAPPA/( 1/IIPA) I0.22H 10.1811 10.1~16 10.1202 10.0939 10.0115 10.05'14 10.0519 
IITA/(1000/K) 1.4 1.4 1.) 1.) 1.2 1.2 1.1 1.1 

.lUll V/(111/IC) .27449 .284b2 .294SS .)044) .11422 • 12186 .)))14 .34262 
H/(IJ/IC) 1570.0 1652.9 1717 •• 1821.) 1910.8 1999.6 2089.8 2181.J 
&/(KJ/IG I) 1.27JS 1.1787 ).4824 1. S8Sl ).6867 ).711b8 l.IIIS6 ).911)) 
C/(11/&ltC) 146.0746 169.1SSS 172.5621 175.6722 178.6UI 181.5196 184.2105 186. 788) 
lAPPA/( 1/KPA) 10.0946 10.0544 10.0209 9.9895 9.9U2 9.9421 9.92117 9.9212 
IITA/(1000/1) 1.4 1.4 1.1 1.] 1.2 1.2 1.1 1.1 

.2000 V/(lll/lC) .ll60S .14152 .14499 .U219 .U770 .lb2117 .16787 .17267 
H/(IJ/IC) 1566.8 1449.6 1714.1 1120.) 19011.2 1997.6 2081.S 2110.8 
8/(IJ/IC It) ).24~1 ).JSOl ).loS.) l.H72 l.U'II ].7S98 J.BS94 ].9579 
C/(11/SIC) 162.540] 166./oOOS 170.1480 171.7121 177.1142 110.2621 lll.ISSS 185.7104 
IW'PA/(1/IIPA) S.2l26 S.l921 S.1SS1 S.1228 S.0942 s.o7SI S.0620 S.OS.I 
IITA/(1000/1) 1.6 I.S I.S 1.4 1.) 1.2 1.2 1.1 

IV - .3000 V/(lll/KC) .OIISI .092Sl .0'1447 .10014- .10412 .I077S .11121 .11447 
11/(I.J/IC) 156l.S 1646.2 1710.9 1817.] 190S.6 199S.6 2017.2 2110.2 
S/(r.J/IC It) 1.2267 ]. lJII ).4160 ]. S)9] ).6414 ).7410 ).84)) ).'1426 
C/(11/&IC) IS8.9164 16].]100 167.6819 171.7464 17S.SISO 171.9459 112.0108 114.6910 
IAPPA/(1/IIPA) l.S1l8 l. SlOB ).4'121 ].45118 ].4317 l.41U ). )911 ).)908 

liT A/ ( 1000/1) 1.1 1.7 1.6 I.S 1.4 1.) 1.2 1.1 

.4000 V/(lll/IC) .0648) .06802 .01120 .07431 .077]2 .08011 .01286 .08SJS 
HI (r.J/IC)- 1~60.1 1642.1 1727.6 1814.) 190).0 199).6 2015.1 2179.7 
S/(IJ/KC I) ].2127 ).]177 ).4220 l.S2S6 ).6284 l.1lOS ).1316 ).9]17 
C/(11/SIC) ISS.21tll 160.)110 165.1974 169.7418 17).1907 177.S9l9 110.1182 111.5420 
lAPPA/( 1/IIPA) 2.7492 2. 70]) - 2.6626 2.6281 2.400S 2.SIIUO 2.S .. S 2.S600 
IITA/ ( 1000/1) 2.0 1.9 1.1 1.7 1.S 1.4 1.2 1.1 

.sooo V/(lll/IC) .OSOS6 .OSJJO .OS60) .OS861 .061Zl .06162 .065114 .06786 
H/(r.J/IC) ISS6.7 1639.4 1724.) 1111.4 1900.S 1991.6 2014.6 2179.2 
1/(I.J/KC It) ).2009 l.lOS9 ).4104 1.5141 ).6177 ). 7201 ).1222 1.92J2 
C/(11/&IC) 1SI.SII7 IS7.ZSII 162.6958 167.7227 172.2466 176.2125 179.SISS 112.1419 
lAPPA/ ( 1/IIPA) 2.2581 2.20'14 2.1 .. s 2.1l07 2.1026 2.0119 2.0686 2.0624 
IITA/(1000/1) 2.2 2.1 1.9 1.1 1.6 1.5 1.) 1.1 

.6000 V/(111/IC) .04104 .04349 .04591 .041126 .OS050 .os251 .OS449 .05619 
H/(IJ/IC) ISSJ.) 16)6.0 1721.0 1808.4 1891.0 ltlt.J 2011).) 2171.1 
S/(IJ/IC It) 1.1906 1.2956 1.4002 l.S04S ).6084 ). 7111 ).1144 l.'JI62 
C/(11/SIC) 147.7124 IS4 .llll7 160.179) 165.6912 170.S884 174.8011 IJI.l20S 181.099S 
lAPPA/( 1/IIPA) 1.9161 1.8827 1.11172 1.8000 1.7112 1.750) 1. 7171 1.7112 
liT A/ ( 1000/K) 2.4 2.2 2.1 1.9 1.7 I.S 1.) 1.1 



THt:llliODYNAHIC PKOPEIITIES Of. HEXADt;Ci.ft~ 

TEIIPEKATURES/(K) 

P/(NPA) 51>0.000 S7S .000 bOO.OOO 625.000 650.000 675.000 700.000 725.000 750.000 

.7000 V/(Ml/ltG) .00166 .00170 .00178 .00188 .00200 .02H7 .02769 .02984 .01200 
11/(ltJ/ItG) 6112.7 72'1.0 1110.1 1196.1 9116.5 1232.2 1112.7 1190.9 1469.5 
6/(ltJ/ItG K) 1.8719 1.9515 2.0915 2.2119 2 0 3718 2 0 7424 2.8596 2.9694 3.0759 
C/(M/SEC) 1232.41135 10'15.8761 89b.6040 721.b0bl 561.63411 112 0 J249 121.11196 128 .86b6 Ub.J920 
KAPPA/ (1/MPA) .0019 .0024 .OOJ4 .0051 .0090 2.09H 1.946} 1.8S36 1.1772 
IIETA/( 1000/K) 1.6 1.7 1.9 2.2 2.7 4.1 }.1 2.9 2.7 

.8000 V/ (M3/ItG) .00166 .00170 .00178 .001811 .00200 .00216 .02294 .02497 .02701 
H/(KJ/KG) 682.7 729.0 810.0 896.0 986.4 1081.3 U09.l 1387.6 1466.1 
8/(ltJ/lC l) 1.8716 1.9532 2.0'Jl2 2.2315 2 .}73} 2.5166 2.8511 2.9611 3.0674 
C/(M/SIC) 1226.3S47 1090.80ll 879.287(• 711.1175 560.4948 407.2977 113.9639 122.9428 131.5100 
lAPPA/( 1/HPA) .0019 .0024 .0034 .oon .0089 .01112 1.8336 I. 7129 1.621S 
UTA/ ( 1000/l) 1.6 1.7 1.9 2.2 2.7 3.7 3.6 1.2 3.1 

.9000 Y/(HJ/lG) .00166 .00170 .00178 .00188 .00200 .00216 .01915 .02115 .02110 
H/(lJ/lG) 6112.7 129.0 810.0 895.9 986.2 1081.0 1305.5 IJ84.2 1462.5 
8/IKJ/lG l) 1.8711 1.9529 2.0908 2 0 2111 2.3727 2.5158 2.8428 2.9512 }.0594 
C/(M/SIC) 1184.7521 1063.8114 880.4231 713.26)) 556.6124 407.8199 105.1275 116. 54b5 126.3982 
IAPI'A/(1/HPA) .0019 .0024 .OOJS .OOH .00119 .0180 1.7934 1.6218 1.5101 
IUA/(1000/It) 1.6 1.1 1.9 2.2 2.7 3.7 4.4 }.7 3.4 

N -1.0000 V/(MJ/lC) .00166 .00170 .001711 .001118 .00199 .00215 .01598 .01802 .01995 N 
H/(lJ/lC) 1>112. 7 729.0 810.0 895.8 986.1 1080.7 1301.2 1380.5 1458.8 
&/(IJ/r.c r.> 1.8710 1.9526 2.0905 2.2306 2. 3122 2.5150 2.8341 2.9454 3.0516 
C/(M/SIC) IllS. 7154 1064.9017 881.6542 714.4}34 558.2054 408.3308 95.8026 109.4958 121.0031 
lAPPA/(1/MPA) .0020 .0024 .0015 .0051 .00119 .0178 1.8490 1.5809 1.4129 
liT A/ ( 1000/l) 1.6 1.1 1.9 2.2 2.7 3.6 5.6 4.1 1.9 

2.0000 V/(Ml/lG) .00166 .00170 .00178 .00187 .00198 .00212 .00212 .00275 .00461 
H/(IJ/lG) 682.8 729.0 809.7 895.2 984.8 1078.0 1175.9 1217.2 l19b. s 
S/(KJ/lG l) 1.8683 1.9496 2.0871 2.2266 2.3671 2.5079 2.6502 2.7925 2.9544 
C/(M/S!C) 1152.1756 1029.6589 849.1006 690.2688 546.5614 412.7050 282.2724 ll8.7953 80.91158 
r.APPA/(1/MPA) .0020 .0025 .0036 .0054 .0088 .0160 .0172 .1'166 1.0160 
HTA/ ( 1000/l) 1.6 1.1 1.9 2.1 2.5 3.1 4.5 11.8 18.9 

3.0000 V/(Ml/lG) .00165 .00169 .00111 .00186 .00196 .00201 .00225 .00248 .00286 
H/(ltJ/lG) 681.0 729.0 809.5 894.6 983.7 1076.0 1172 .o 1266.7 1365.6 
S/(KJ/lC l) 1.8657 1.9468 2.0138 2.2221 2.3624 2.5018 2.6414 2.1744 2.9086 
C/(H/SIC) 1090.9921 911.1018 811.4241 665.1913 514.1660 415.5566 307.8911 210.6113 1]9. 5919 
lAPPA/( 1/NPA) .0022 .0026 .0037 .oon .0087 .0148 .0282 .0642 .1188 
HTA/ (1000/l) 1.6 1.1 1.8 2.0 2.3 2.1 3.4 4.6 1.2 

4.0000 V/(Hl/110) .00165 .00169 .00176 .00115 .00194 .00205 .00219 .00236 .00257 
H/(lJ/lG) 683.2 729.1 809.4 194.2 982.8 1074.5 1169.5 1262.5 1358.0 
1/(IJ/r.G K) 1.8631 1.9440 2.01107 2.2191 2.35111 2.496) 2.6347 2.7bH 2.8949 
C/(H/S£C) 102 7. 2427 921.7057 771.8028 631.5218 520.4284 416.6090 327.6278 254.2345 204.3101 
lAPPA/ ( 1/MPA) .0021 .0021 .0040 .0058 .00118 .0140 .02ll .0401 .0698 
lETA/ (1000/r.l 1.6 1.6 1.8 1.9 2.1 2.4 2.7 3.2 3.8 



T~KKOOYNAK1C PKOP~kT1~S OF K~XADECANE 

Tt:HPE114'£UKt.~/ ( lt) 

P/(KPA) 71~ .000 800.000 825.000 1150.000 875.000 900.000 925.000 950.000 

.7000 V/(K3/KC) .01422 .01646 .01868 .04081 .04281 .04469 .04617 .04115 
H/(U/KC) 1549.8 lb12. s 1111.1 11105.4 11195.4 19117.7 2082.1 2178 ... 

S/(U/KC K) 1.1811 1.2862 1.1911 1.49511 1.6002 1.1042 1.8016 1.9103 
C/(K/SEC) 14).8])1 150.9926 157.6511 lb1.b5115 168.9221 171.11198 177.0111 179.8211 
lAPPA/ (1/KPA) 1.7099 l.b517 1.6012 1.5644 1.5348 1.5111 1.5007 1.4951 
llt:TA/ (I 000/K) 2.6 2.5 2.3 2.0 1.8 1.6 1.4 1.1 

.8000 V/(H1/KC) .02909 .01119 .01125 .01521 .01708 .01877 .04028 .041S9 
H/(IU/KC) 1546.1 1628.9 1714.3 11102.4 1892.9 19115.1 2080.9 2178.0 
8/(r.J/KC l) 1.1126 1.2776 1.3827 1.4878 1.5921 1.6975 1.1017 1.905~ 

C/(N/SI!C) 119.8687 147.8125 155.1152 161.6242 167.2545 171.9628 175. 72S3 178.5217 
lAPPA/ (1/KPA) 1.5448 1.4807 1.4289 1.111l 1.1579 1.1166 1.1236 1.1181 
I&TA/(1000/K) 2.9 2.7 2.4 2.2 1.9 1.7 1.4 1.2 

.9000 V/(K3/KC) .02509 .02708 .02901 .01088 .01260 .03416 .03554 .01671 
8/(r.J/lC) 1542.6 1625.4 1710.9 1799.4 111'10.4 1981.9 2079.7 2177.6 
8/(r.J/lC l) 1.1644 1.2695 1.1748 1.4804 1.5160 1.6911 1.79U 1.9007 
C/(K/SEC) 115.8020 144.59'15 152.5768 1511.5911 165.5921 170.Sl54 174.4111 177.2014 
IMP A/ ( 1/KPA) 1.4211 1.1500 1.2942 1.2517 1.2205 1.1989 1.1860 1.1109 
lETA/( 1000/K) 1.2 2.9 2.6 2.1 2.0 1.7 1.4 1.2 

N - V/(K1/KC) .02187 .02179 .02564 .02740. .02902 .01041 .Oll7S w 1.0000 .01211 .. H/(IU/KC) 1H8.9 lb21. 7 1707.5 1796.1 1187.9 1982.0 2071.5 2177.2 
8/(r.J/KC l) 1.1566 1.2618 1.1674 3.4714 1.5796 1.6156 1. 7914 3.1967 
C/(K/SEC) ll1.b241 141.1568 150.0410 157.5841 161.9441 169.1152 171.0966 175.1761 
lAPPA/(1/KPA) 1.1271 1.2476 1.1874 1.1428 1.1106 1.0818 1.0759 1.0712 
I&TA/( 1000/l) 1.5 1.2 2.8 2.5 2.1 1.1 1.5 1.2 

2.0000 V/(Kl/KC) .00689 .00884 .01044 .01181 .01291 .01394 .01470 .01524 
H/(U/KC) 1490.2 1580.1 1671.1 1765.6 1861.2 1964.0 2068.0 2175.2 
S/(KJ/KC l) 1.0171 1.1914 1.1018 1.4161 1.5295 1.6411 1.7570 1.8714 
C/(H/SIC) 91.1508 111.4095 127.78112 140.4042 1411.9825 ISII.971l I Ill. 5985 161.9191 
lAPPA/ ( 1/KPA) 1.0618 .8151 .71l9 .6470 .6077 .5847 .5112 .5715 
I&TA/( 1000/K) 12.7 7.9 5.7 4.1 1.1 2.5 1.8 I. I 

1.0000 V/(Kl/KC) .00155 .00456 .00578 .00692 .00787 .001114 .00920 .00955 
11/(lJ/KC) 1449.11 IS17 .1 11111.9 17)5.2 11119.8 1947.7 2059.4 2175.1 
8/(U/lC K) 1.0188 1.1JU2 1.2490 1.1700 1.4912 1.6129 1.1152 1.8588 
C/(K/SIC) 110.0194 . 111.0156 121.1476 ll1.6014 .141.9064 151.40116 156.0144 157.7416 
lAPPA/ (1/HPA) .1689 .4725 .4764 .4405 .61ll .19)6 .1151 .1854 
I&TA/(1000/K) 9.6 10.2 8.4 6.1 4.6 1.1 2.0 1.0 

4.0000 V/(Kl/lC) .002811 .00129 .00395 .00477 .00556 .00617 .00662 .00687 
H/(U/lC) 1415.9 1514.8 1605.8 1709.0 11119.0 1911.5 2052.4 2176.6 
S/(U/KC K) 2.9971 1.0911 1.2092 1.3)24 ).4599 1.5189 ).7192 ).8518 
C/(H/SBC) 166.2802 ll9.16S6 129 .lOll 111.871>6 142.601) 14'1.9416 156.5701 156.1156 
lAPPA/(1/HPA) .1201 .2021 .2184 .1111 .1001 .2191 .2828 .2825 
lETA/( 1000/K) 4.8 6.5 7.9 6.9 5.1 1.5 2.1 .II 



·.a«<UYIIAIIIC PROPERTIES OF HEXADECAIIE 

TENPt:RATURES/ (It) 

P/(NPA) ~60.000 ~7~ .000 600.ooo 62~ .000 6~0.000 67~.000 700.000 72~.000 7~0.000 

~.0000 V/(113/KC) .00165 .00168 .00176 .00184 .00192 .00203 .00214 .00228 .00243 
H/UU/KG) 683.4 729.3 809.1 893.9 982.2 1073.5 1167.9 1260.1 13~4.5 

5/(lJ/lC l) 1.111106 1.9413 2.0776 2.2156 2.3541 2.4'119 2.6292 2. 7587 2.81111'1 
C/ (11/SI!C) 9110.29118 866.3817 729.1238 60'1.2446 504.~911> 415.50116 343.16H 281.05H 2Sl.6J34 
lAPPA/ (1/MPA) .0025 .0030 .0042 .0061 .0039 .Oll4 .0203 .0300 .0429 
HTA/(1000/It) 1.5 1.6 1.7 1.8 2.0 2.1 2.3 2. 5 2.8 

6.0000 V/(Kl/lC) .00164 .00168 .00175 .001112 .00191 .00200 .00210 .00222 .00235 
H/(lJ/lG) 683.7 729.4 1109.3 891.7 981.7 1072.7 1166. 7 1258. ~ 1352.3 
5/(lJ/r.C l) 1.8581 1.9386 2.0747 2.2124 2.3505 2.4878 2.6246 2.7535 2.8807 
C/(11/SI!:C) 88/.6491 801.41117 6bl.4n2 H5.8522 485.5516 411.7413 155.3035 3ll. 74116 289.7798 
lAPPA/ (1/MPA) .0028 .0033 .0046 .0065 .0093 .0132 .0183 .0243 .OJ II 
IIUA/ ( 1000/l) 1.5 1.6 1.6 1.7 1.8 1.9 2.1 2. 2 2.4 

7.0000 V/(Kl/lC) .00164 .00167 .00174 .00181 .00189 .00197 .00207 .00217 .00228 
H/(lJ/lC) 6114.0 729.6 809.4 1193.6 9111.4 1072.2 1166.0 1257.4 ll50.6 
8/(r.J/lC l) 1.11~56 1.9361 2.0719 2.2093 2.3471 2.4841 2.6205 2.7489 2.11755 
C/(11/SEC) 805.1708' 730.8)}0 625.2~71 515.6)]2 461.4838 )22.4476 -.:!" 

404.4828 364.4072 ll6.3795 -lAPPA/(1/MPA) .0032 .00)8 .0052 .0072 .0099 .0132 .0169 .0206 .0245 N 
II!TA/( 1000/lt) 1.5 1.5 1.6 I. 7 1.7 1.8 1.9 2.0 2.2 

8.0000 V/(M3/lC) .00163 .00167 .00173 .00180 .00187 .00195 .0020) .002ll .00221 
H/(lJ/lC) 6114 .) 729.9 1109.5 893.6 981.3 1071.9 1165.4 12511.5 ll49.} 
8/(lJ/lC l) 1.8533 1.9336 2.0692 2.2064 2.3440 2.4807 2.6168 2. 7448 2.8707 
C/(11/SEC) 7UJ.7~15 639.6650 552.9321 482 .127S 428.7712 392.2850 370.5769 356.0700 JH.50911 
UPPA/(1/MPA) .0039 .0047 .0064 .0085 .0110 .0136 .0159 .0180 .02U1 
II!TA/( 1000/l) 1.4 1.5 1.5 .... 1.6 1.7 1.8 1.9 2.0 

9.0000 V/(Kl/J.C) .00162 .0011•6 .00172 .00178 .00185 .00192 .00200 .00209 .OOH9 
H/(lJ/lC) 11114. 7 730.2 1109.7 8'13. 7 9111.2 IU71. 7 llf>~.o 12~5.11 1348.2 
&I (r.J/lC l) 1.8511 1.9313 2.0666 2.2037 2.3411 2.4776 2.1>131 2.7409 2.8111>3 
C/(11/IEC) 552.9438 498.5094 437.4821 198.39112 177.11172 172.2108 l7J.111ll 373.5213 178.0498 
lAPPA/ ( 1/MPA) .0059 .0073 .0096 .0119 .Oll7 .0148 .0154 .0161 .0173 
IETA/(1000/l) l.l 1.4 1.4 1.5 1.5 1.6 1.7 1.8 2.0 

10.0000 V/(Kl/lC) .00162 .00165 .00170 .00176 .00181 .00189 .00197 .00201> .00216 
H/(lJ/r.c> 6115.0 730.5 809.9 11'13.8 981.2 1071.5 1164.6 1255.2 1347.3 
1/(r.J/r.c ll 1.11488 1.9219 2.0641 2.2010 2.)]8) 2.4745 2.6100 2.1371 2 .81>21 
C/(II/51C) 402.ll61 357.35111 322.0320 ll4.Ub89 250.22110 )}6.5575 373.2656 389.2149 402.7650 
lAPPA/ ( 1/MPA) .0078 .0098 .0128 .0151 .0299 .0176 .0152 .0147 .01~2 

II!TA/( 1000/l) 1.1 1.1 1.3 1.4 1.7 1.6 1.7 1.8 1.9 



THI-IWIIC nOPIITIII fW IIUAIIICMI 

1111ntlATUUS/( It) ,,, .. , ... ,n;ooo · ~ 100:000 · ·1n.ooo '150;000 ·•n.ooo ~900.000 ·tn.ooo ·· .• no.ooo 

5.0000 V/(lll/IC) .0026) .00217 .110]22 .00]71 .011427 .00479 .00516 .005]6 
1/(IJ/I.C) 14]0.4 1505.4 15to.1 ... 9.7 1101.6 1921.0 211 ... 4 2171.) 
1/(I.J/I.G 1.) 2.9 .. 5 1.0117 ] ..... 1.:11149 ].4)45 ].5 .. 1 ]. 7064 ].1472 
C/(11/III.C) 222.4442 194.2614 167.U44 150.54)2 147.5914 151.:1672 155.2121 157.1lSJ 

.. UPPAl( 1/NPA) .0605 .0111 "'.1)]1 .1194 .2112 .2214 .2111 .2175 
· . 'KTA/(1000/1.) '· . '];] "4·;o · ·s:t -- :·-5.9 •5-•2 .•].1. ·. z,.J .:.-1 

6.0000 V/(NJ/IC) .00250 .00269 .00291 .00)21 .00)59 .00)97 .-27 .00444 
1/(I.J/I.C) 1427.1 1500.4 1512.5 1671.5 1719.0 1910.9 2U.I.2 Jilt. 7 
1/(I.J/I.C 1.) 2.9719 1.0719 ).1729 ). 2176 ].4157 1.55]0 3.6951 1.14)5 
C/(11/IIC) 261.n74 244.65n 217.1445 192.1112 174.1621 166.69]6 165.1921 167.5511 

· ~urPAf( 1·/NPA) • oJt6 :.o511 .0101 •.0991 ,IJOI -~15!6 .. u .. .u .. 
liT A/ (1000/1) 2.7 ].1 1.7 4.2 4.] 1.5 2.] .. 

7.11000 V/(lll/IC) .00242 .00251 .00276 .00299 .OOJZ5 .00)52 .00]75 .OOJto 
1/(IJ/I.C) 1424.1 1496.9 1577.6 IU1.9 1711.2 ltoJ.7 20JJ.1 2110.4 
1/(I.J/Illl I) 2.9727 ).u.44 ).16]6 ).2762 1.4029 ].54U9 1.U71 1.1199 
C/(11/IIC) lOI.OIU 211.1J29 263.]2)4 2]7 .)29] 214.7162 .,.1951 1u.2en 19).75411 

N UPPAl ( 1/MrA) .029) .on9 .• UAn .0591 .U172 .0915 .1011 .IOU - ''I&TA/(1000/1.) "1;4 --··--2';7·· ].0 .:);1 -.);·] '"·.2·9 . ;.2·.1 :,9 VI 

1.ouuo V/(lll/IC) .002]6 .oozso .OUZ66 .OU215 .OOJU5 .00)26 .00:145 .oon1 
1/(IJ/IC) 1422.9 1494.) IS74.1 1667.4 1776.0 1191.9 20)4.1 2110.7 
11\I.J/IG I) 2.9672 ].0579 ).1560 ].2675 ].)9)] l.Ull 1 ... 00 ],1]62 
C/(11/SIC) )4].2220 JU.5149 )0].5602 271 ... 57 255.4719 UI.21JO 221.9457 221.2466 

. '· UPPA1H1NPA) ·.:on2 .. •0274 .• OlJJ ·;U.IJ .0512 -•06ll .. 0671 .069) 
liT A/( 1000/1) 2.2 2.4 2.6 2.1 2.1 2.5 1.9 1.0 

9.0000 Y/(lll/IC) .002)1 .00266 .OOZSI .00275 .00292 .00110 .00]26 .00])1 
1/(IJ/IC) 1421.) 1492.2 1571.2 1666.0 1772.2 1195.) 20)1.9 2110.7 
1/(I.J/IC I) 2.9622 ].0522 ].1495 ].2601 l.JISS ]. 524] ].67]9 J.IJZ6 

.' 'C/(11/IIC) ' .. ''•)75.JGIJ _, :161;4472 .]]9.751) .·JU.5166 2t2.1SJ5 .215.1245 •. 266.112] 2U.J002 
lAPPA/( 1/NPA) .0192 .ouo .0260 .0)12 .0]74 _.,.,. .0411 :U.9] 
IITA/(1000/1) 2.1 2.) 2.4 2.5 2.5 2.2 1.7 1.1 

10.0000 V/(lll/IC) .00227 .oou9 .00252 .002U .0021] .110291 .00]12 .00]2) 
1/(IJ/IC) 1419.9 1490.] 15 ... 9 1661.2 1769.1 1192.6 2010.1 2110.6 

·•.1/(&J/IC I) 2.tn5 .• ·-].U.69 .).IUS .. ].25)7 ].]711 .].5171 ].6 ... ).1291 
C/(11/IIC) 405.1715 )9).6511 ')}2.19]0 149:2115 ]26.9266 · ]09, ltSS -2,.,., .. . 296.)491 
UPPA/(1/NPA) .OIIt4 .0114 .0212 .0249 .0291 .OJll .OJ66 .0)14 
liT A/( 1000/1) 2.0 2.2 2.] 2.] 2.2 2.0 1.6 1.1 



APPENDIX II: COEFFICIENTS FOR THE EQUATION OF STATE AND 

THE IDEAL GAS SPECIFIC HEATS, 

Two tables are presented in this appendix: a table containing the 

equation of state coefficients for methane through hexadecane and a 

table presenting the coefficients for the ideal gas specific heats. 

These coefficients are to be used in the equations listed in Appendix 

III and assume the SI Metric unit system. 
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IQUATIOR OF STATE OOEFF1CIINTS 

OCT Alii IIOIIAIII III!CAIII UIIOICAIII DOOICAIII! ., -.378373123965521-01 -.155429135771671-01 -.337636728476571+00 -.103035046751221+01 -.I 7M41477925lii+OI 
12 -.416946861140411+06 -.360296651194071+06 -. 737356278437761+06 - .2otoo9992n666I+07 - .)))261915 7621111+07 
13 • I08lt0l41042191+09 .4760931198594631+08 • 109921253227791+09 .5200319911479151!+09 • 9221J5927714391+09 
14 -.174520215168741+11 -.865101 120971021+10 - .375521994501161•10 -.45411821142744271!+1 I -. 7525467511954961+1 I 
15 .)9913011111736161-02 .434952322966471-D2 .660745182267541-02 • I 191674418JIOII-OI • I 711011122969251-0I 

16 .386187660940071+04 .395952491960721+04 .6ons7tJ890752!+04 • IJIII56640475171•05 • 2 I 96 76248 798981+05 
17 • 2ll582ll911 2071+09 -.528381833722641+08 -.1181671 507587371+011 -.tt77603978505JI•09 -.66311914285114911•01 

•• -.807965485040961-D5 -.tt4643154066581-o4 -.161942128111 1611-o4 -. 2745 I 2556511351-04 -. ll9118 74 70388 761-o4 

19 -. 39627147501182!+01 -.55795l260713591+01 -.6920937991160971+01 -.129383421742561+02 -.179894706154291•02 
1 to 

.16314602509ll5!-D7 • 200 I 9205 7 260911-D 7 .25622923926112!-D7 .415 79124905 73111-07 .501881961659401-D7 

Itt -.125464644012351-DI -.158343192042611-01 -.245403692056391-01 -.13602874936510!-01 -.101886652574041-01 

•u .204804902045311-02 .411212821532171-D2 .663743744524l51-o4 -. 7511401522628621-04 -.490554274295291-D2 

•u -. 2406477111330071-11 -.412372219588011-11 -.805954890151951-11 -.190536766450241-10 -. 2l2292687651821-IO 

114 .83496790827768!-D8 .150212M7604521-D8 -.259896110809151-D7 -.IJ2l517J96572JI-07 -.11443900599211711!-08 

•n -.311027442673120!-05 -.290570492184741-05 .2912138295903111-05 -.602009895752251-07 - .JJZI 54444157211-06 

116 -.239077061422311+09 .52l9902755llo62!+08 .811074592086146!+08 .I 15484428111764!•o9 .620692633439251+08 
1 17 -.86018137041574!+06 -.646570561313161+06 -. 71782169519377!+06 -.312203700695451+06 -.212217934600041+06 ... -. 592853867019441!+01 .3600891 35122271•01 .754164574933321+01 • 14126307972122!+02 • 1411614931l25631+02 
119 -. ll280012065227!-0I -.1651 7683311J899!-0l -.257206561410501-DI -.14526425222221!-01 -.I I07Z422l719241-0I 
120 -. 56519493009156!-06 -.31660676924198!-06 -.4661120651182 3901-06 -.1374041570331151-05 -.34071177J23591 11-DS 

121 .l00000000000001-D7 .500000000000001-D7 • 700000000000001-D7 .900000000000001-07 .100000000000001-06 

'• .392369194541841+03 .28871320011611751+03 .900916014235411+03 • 241164 794 5491061+04 .4 tt003034 15925!+04 

'2 .860174297462541+06 .646563042662461+06 • 71 7810487953421+06 .31218165768471 !+06 .212183929966941•06 

N '3 .125671062111761-01 .166114182114117801-01 .205l465JJ56687!-0I .365258102569741-01 .411299111141563441-DI -\C 

nlDICAIII nnADICAIII FINTADICAIII IIIIADICAIII 

II -.178559303492471+01 -.713126340701851+01 -. 144096413432tti+02 -.410909855593251+02 
12 -.5611576408680701+07 -.254017596548221+08 -.521811425951711+08 -.148480967065351•09 

13 .25185486031111781+10 .124711921772621•11 .2616973551114201+11 .753246143645461+11 
14 -.4305729830551151+12 -.2286913885756111+13 -.48116215000061111+13 -.1422096310164JI+I4 
Is .426976407539441-02 -.12149622145499!-03 -.1700711128155751-02 • 212 7 1124406634!-0 I 
16 .589295624605221+04 .53591154255511371+04 .7283131648394111+04 • 5lll2540391l II 31+05 
17 ~.1946311442965341+10 -. 11191107973330211+10 -.801072915 19594£+09 -. 26381160030097111+09 ... -.594375824357021-D5 .142336438489101-o4 • 2110605 I 26905371-04 .1463271 13100461-o4 
19 -.609061050508131+01 -.111115331111929661+02 -.193895854435411+02 -.494279054573151+02 
1 to • 34887li2639139E-D7 .853097995347701-D7 .1064280311592261-06 .tll686741683791-06 
Itt • I 17670431255921-03 .112993146219581-02 .789917199147111-03 .544596172441511-03 
1 12 

.678326645924591-DI .302441 552144391+00 .496459007365961+00 .64111 I 278496 7861+00 
Ill -.211176249769241-10 -.660584572786031-10 -. 7753116153306591-10 -.151030055639741-09 
114 • 76 71160233961 391-D7 .451161121109632441-o6 .788361403356051-06 .IJ4327577241541-05 
In -. 756733230654421-04 -.375441802499541-03 -.633713406291571-03 -.102010376037611-02 
116 • 1945l729291211o01+10 .1196119100934671+10 • 7992981115631641+09 .250178059195051+09 
117 .11134574011952311+04 .714019883982941+04 .518610419392861+04 .440955681261261•04 
Ill • 572280104090761+03 .895657950854931+03 .4720106119831671+03 .13193687298CJII41+03 
119 .29145141131945!-03 .209915907741831-02 .22936521111143571-02 .2661157836700841!-02 
1 20 .112602761016751-D3 .36255425057611o51-D3 .404455)15 763351-03 .459208294440931-03 
121 • 300000000000001-o6 .500000000000001-06 .700000000000001-06 • 900000000000001-06 

'• ,5J2075J28264571+04 .222976995977161+05 .452538802501001+05 -.184107250000001-01 

'2 -.184JZ2751980341+04 -.714415636868771+04 -.519029384805141+04 -.184107250000001-01 
y3 .93512732155l211-D2 •.210890466336481-D2 -.265083218661051-02 -.184107250000001-01 



IDEAL GAS SPECIFIC HEAT COEt"I'ICJBITS 

c, G2 G1 c, G!> c, 

"ETHANE -. 5026 72611>05 .27b161H£+04 -.911'16511/oi>I+OI .111201141-01 -.118812411:-04 .112120691:-07 
ETHANE - .110424171+05 .1249HOII•04 - .HOI01411+CII .21U4751!-0I -.2Hil2110t:-U4 • 91S 16l14t:-OII 
PROP AilE -.U71U761!+0S .I 021102112£•04 -. 2 ))0910'.11•0 I • 206]]189£-01 -. 2~922550£-04 .IU4l01191-01 0 
IIUTAIIE .1U6lZ441•011 -. 2191241161+0/o .I 54l66l1t:+02 -.1661U991-0I .10118512t:-04 -.2S9'11111£-0I N 
I'EIITAIIE .119190951+06 -. 2'1 l11l11o!t04 .IU26UBE•02 -.112l941oi£-OI • I 0621191'11-04 -. 215 )0621[-01 N 

IIEXANE .)1 J928111!+06 -.l4li>SJUE+04 .17~1117111::•02 - .20411>8821-01 .1117119111£-04 -.15211~11£-011 
HEPTAIIE .l4li001JE•06 -.)Is 118411+04 • 1111148J'It: •112 -. 1911 18'.161-0I • J(l2102l91!-04 -. l2S I SOJU-01 

OCT Alii .4129 7 76 71+06 -. 361949001+04 .lll29'J40!+02 -.2U6~1191-GI ,1)79)2 711-04 -.165711201-01 -- • JlSOI ,561+06 -.)07093971+04 .164793511+02 -.11171145241-GI .111947071-04 -.] 11592411-01 
DI!CAIII • )464)2911+06 -.3112111041+04 • Uo91Z45)!+02 -.196112711-01 .126290191-04 -. ])11121121-01 
ONOICAIII .3294 79901+06 - .100125681+04 • 1621152601+02 -: 114529271-GI .1157 21271-04 -.101411171-01 
OUIIECAIII .16960310!+06 -.151272201•04 .11019910!+02 -. '71266001-02 .4 761101001-05 -. 976240001-09 
TIIID(I;CAIII .341602411+06 -. 315926151•04 .1694770611+02 -.197616641-01 .12771)121-04 -. )4)092251-01 
TETIIAII!CAIII • )2)599571+06 -. 295 775 71!•04 .161946291!:+02 -.114107251-01 .11516141!-04 -. 1010511 Sl-011 
PI liT AD! CAlli • 3l02l0311+06 -.102402171+04 .16)97071!+02 -. 111896151-ol .1201588]1-o4 -.)1160617!-08 
HEXADKCAII! ,])4797771•06 -.306595961+04 .161>298 78!>02 -.1922641)1-01 • 12 )0 19011-04 -. l2 7l II Jl!-08 



APPENDIX III: THERMODYNAMIC PROPERTY EQUATIONS 

Pressure 

p = pRT + F 1 p 
2 + F2p3 4 5 

+ F3p + F4p +F5p 
6 

+ ( F6 + F7p 
2 

+ FaP 
4 ) p3(exp(-Yp 2)) 

F1 = X T 1 + ~1 + (X2/T) + (X3/T2) + (X4/T3) 

F2 = X T 5 + y2 + (x6!T) + (x7/T2) 

F3 = x8T + Y + 
_3 (x9!T) 

F4 = x10T + x11 + (x121T) 
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Internal Energy 

(T (P 
u = J c

0 
dT + J 

T
0 

o p2 

aP 
( P - T -- ) ] dp 

aT P 
+ u 

0 

fP 1 aP s I P 
1 

J ---2 [ p- T --- ) ] dp = L (F - TF.) 
o P aT P 1 = 1 1 1 1 

I 2 1 
+ ( F6 - TF6 ) ( 1-exp(-Yp )) -~--

2 -p 
+ (F - TF

1 

) ( ---- exp(-Yp2) 
7 7 2Y 

2Y 

4 2 
I -p 2 -p 2 1 2 

+ (F - TF )[---- exp(-Yp ) + ---- exp(-Yp ) + -~-(1-exp(-Yp >)] 
8 8 2y y2 y3 _ 
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Entropy 

(T co dT 
J 

v s = -------
T 

0 
T 

(T co -2G J __ y_ dT 1 
= ----

T T T 
0 

(P 1 aP 
J -~2 (pR -
o P aT 

2 

( p 1 aP 
- R ln p + j --2 (pR- ----) ] dp 

o P aT P 

T 

+ G2 ln (T!T
0

) 

T 
0 

5 I 

) ] dp = l F. 
P . 1 1 1= 

2Y 

+ 

i p 

i 

6 
l 

i=3 

G.Ti-2 
1 -------
i-2 

-p 2 
[ ---- exp(-Yp ) 

2Y 

T 

4 2 
I -p 2 -p 2 1 2 

+ F8 [---- exp(-Yp ) + ---- exp(-Yp ) + -~-(1-exp(-Yp ))] 
2Y y2 y3 . 
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Reference Temperatures, Internal Energies, and Entropies 

T
0
/(K) U

0
/(KJ/KG) S /(Kj/Kg K) 

0 . 

METHANE 90. 497.160 5.27826 
ETHANE 150~ 498;616 3;19345 
PROPANE 200; 420~272 2~16739 
BUTANE 250~ 427~607 1;89165 
PENTANE 250~ 378~305 1 ~47415 
HEXANE 300; 384~366 1~36697 
HEPTANE to 
HEXADECANE 300. 344.689 1. 04947 
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