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1. INTRODUCTION

Being able to model the combustion process inside a spark injection combustion engine, enables certain

characteristics of the engine to be identified. The identification of when Auto-ignition takes place and

the emissions (NOx) that an engine produces can be calculated from making a simulation model.

Once a 2-zone model (burnt and unburnt zone) in Microsoft Excel had been created from cylinder
volume and pressure data provided by Ford and Volkswagen for the Ford Fox GTDI 1 litre 3-cylinder
and Volkswagen TFSI 1.4 litre 4-cylinder, the 2 models would be validated against actual figures
obtained from Ford and Volkswagen for the relevant engines, to demonstrate the models were

accurate.

By identifying when combustion took place, the inlet valve closing and exhaust valve opening could be
identified, which would then enable the A and M Wiebe function constants to be calculated. This would
then also allow a 2-zone model to be created. As combustion would be identified, Auto-Ignition could
then be predicted. The non-dissociated burnt zone would enable the calculation of the specific heat
values, thus giving the gamma values of each engine. The dissociated carbon dioxide and water in the
burnt zone would then be calculated using linear interpolation, thus giving the NOx parts per million

(P.P.M.) figures.



2. RESEARCH

During the combustion process within a combustion engine, various processes could be calculate using

various equations. Once the combustion chamber had been splitinto 2 zones (unburnt and burnt zone),
it was then possible to calculate when Auto-Ignition would take place, analysing the unburnt zone and

calculating the emissions produced by the engine, looking at the burnt zone.

Identifying when combustion took place was the first task. This would then enable the mass fraction
burned (M.F.B.) to be identified. The derivation of M.F.B. can be found in the appendix. As the
derivation showed that the specific heats, gas constant and gamma values needed to be identified, this

meant that the temperatures in both zones also needed to be identified.

2.1. Combustion

2.1.1. Identifying Inlet Closing (I.C.), Exhaust Opening (E.O.), Start
of Combustion (S.0.C.) and End of Combustion (E.O.C.)

Identifying when combustion took place enabled the identification of basic parameters of the engine.

Finding the polytropic index would be found using,

__logP;—-logPq
- [EQUATION 1]

This would then allow for the pressure to be calculated without combustion, using,

Vl)nExp ornComp

P," =P, X (V_z [EQUATION 2]

The difference between these two pressures (dP) could then allow for the M.F.B. to be calculated, as it
was the sum of all of these pressures, once the dP had gone from a negative pressure to a peak
pressure, back to a negative pressure (usually around 40 to 60 degrees around T.D.C.). The compression
and expansion polytropic index was an average value over 10 degrees once the dP was negative before
combustion, and an average value over 10 degrees once the dP reached a negative value after

combustion.
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FIGURE 2: IDENTIFYING |.C. AND E.O.



2.1.2. Mass Fraction Burned (M.F.B.)

When calculating the M.F.B., is was possible to use the Wiebe function. This involved using an A and M
constant. After deriving the M.F.B. (found in the appendix), it was possible to calculate the M.F.B. a

simple, medium and complex way. This would then allow for 3 different A and M values for every RPM.

Rearranging the Wiebe function into the form, y=mx+c, this could then be plotted onto a graph to find

the A and M constants, where m=slope-1 and a=e (¥ intercept),

0 m+1
Wiebe Function M.F.B.= 1 — e_“(ﬁ) [EQUATION 3]
9 m+1
1-M.F.B.= e‘“(ﬁ)
9 m+1
In(1-M.F.B.) =— (—)
n( )=-a oD

m+1

—In(1—-M.F.B.) = a(ﬁ)

In (—In(1 - M.F.B.)) = In(a) + (m + 1).In (5-) [EQuATION 4]
50,
y=In (= In(1 — M.F.B.))
c=In(a)[EQUATION 5]

M=(m + 1)[EQUATION 6]
6
x=In (5)
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FIGURE 3: CALCULATING WIEBE FUNCTION A AND M CONSTANTS



2.1.2.1. Non-dissociated Fuels

As the mass of the air and fuel needed to be calculated, it was necessary to calculate the molecular
weights of the fuels. This varied depending on whether it was a lean or rich mixture, as shown in figure

4 below.

Rich Mixture
cO, +C0O+ H,0+ N,
Lean Mixture

] cCO, + H,O0+ N, + 0,

Burnt Zone

Unburnt Zone

FIGURE 4: NON-DISSOCIATED RICH AND LEAN MIXTURES

An additional part to the Excel spreadsheet was created, which would calculate the non-dissociated
molecular weights of the fuel at the relevant RPM, determined by the lambda value given in the Ford
and Volkswagen PDF. The calculations used were from a previous assignment in Powertrain and

Sustainability class, by McDonald, 2017.

FOX Cylinder Pressure Model - Excel
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FIGURE 5: NON-DISSOCIATED FUEL EXCEL MODEL SCREENSHOT



2.2. Temperatures

As it was possible to create 2-zones in the combustion chamber (unburnt and burnt zone), there were

therefore two temperature zones, which would be vital to know for calculating any relevant values.

2.2.1. Unburnt zone
|.C.to S.0O.C.

As both valves were closed, it was a fixed mass so the ideal gas law could be used. The fuel mass was
given in Kg/hour but needed to be kg/cylinder so the fuel mass was divided by 60 x RPM x 1.5 (the
amount of air fuel sucked in per 2 revolutions per cylinder for a 3-cylinder engine. 2 for a 4-cylinder).
Using the A/F ratio would then allow the air mass to be calculated. The residual gas percentage was the
percentage of the air and fuel plus the total mass. The ideal gas law rearranged could then be used to

calculate the temperatures at every crank angle.

S.0.C.to E.O.C.

The non-dissociated specific heat of the fuel was calculated using Turns, 2006 equation.
Cprugr=4.184(A1+A2(T/1000)+A3(T/1000)*2+A4(T/1000)"3+A5(T/1000)"-2) [EQUATION 7]

This then enabled the specific heat of the unburnt zone to be calculated, once the specific heats of the

Oxygen and Nitrogen was calculated, using Heywood, 1988 equation.

1

1CpFuEL+12.5(Cpo,+3.76Cpn,

)
< [EQUATION 8]
(G+12.5(1+3.76))

CpUB =

Cp = Ru x (@il + ai2T + ai3T? + ai4T> + ai5T*)[EQUATION 9]

Where,

Temp

ail ai2 ai3 aid ai5 ai6 ai7
(K)

1000-

5000 3.622 | 0.00073618 | -0.00000019652 | 0.000000000036202 -0.0000000000000028946 -1202 | 3.6151

300- -
1000 3.6256 | -0.0018782 0.0000070555 -0.0000000067635 0.0000000000021556 10475 4.3053

FIGURE 6: HEYWOOD SPECIFIC HEATS CONSTANTS TABLE
The specific heat of the unburnt zone was also determined by the lambda values depending on whether

it was a lean or rich mixture.
The Specific heat at a constant volume could then be calculated, and finally the gamma value.
CUUB = CpUB - Ru [EQUAT|ON 10]

C
yUBchl’;’; [EQUATION 11]




The temperature could be calculated using,
Yup—1
_ P2\ vus
Tygz = Typ1 - [EQUATION 12]
1
Finally the volume could be calculated using,

1-MFB)XM7pXR T
Vyp =" )x PTX UBXTUB [EQUATION 13]

Ru
Ryp = MolWop [EQUATION 14]

Where,

Mol WUB% CgHqg + 12.5(05 + 3.76N) [EQUATION 15]

2.2.2. Burnt zone
S.0.C.to E.O.C.

The temperature of the burnt zone was calculated using,

PxVpg

B = MFBxM; xRy [EQUATION 16]

Where,

Ru

Rn =
B ™ Molwpg

[EQuATION 17]

Where,

Mol Wg=6.13C0, + 2.75C0 + 9.99H,0 + 47N) (LAMBDA=0.9) [EQUATION 18]
The specific heat at constant volume was then calculated from calculating the specific heat at a constant
pressure, the same way this was calculated in the unburnt zone (depending on if the mixture was lean

or rich)
Cyp = Cpp — Ru[EQUATION 19]
Then the gamma value could be calculated.
Cpp
YB=; 5 [EQUATION 20]

Finally the volume could be calculated using the previous volume calculated from the unburnt zone.

Vg =V-Vyp [EQUATION 21]

E.O.C. to E.O.

Once the entire mass had been burnt, the ideal gas law could then be used to calculate the

temperature.

2.3. Auto-Ignition



The term Auto-Ignition, also known as Knock, is a phenomenon by which the unburnt gases inside a
cylinder spontaneously ignite without an external source of ignition such as a flame or spark. As shown
by Heywood, 1998, it was possible to predict when Knock would occur during the combustion cycle,

where T values reached 1, using the equation,

_ onN\3402 _ . 3800
1=17.68(0)  p~'7 exp(*) [Eauation 22]
AUTO-IGNITION= Yo Eocd—: [EQUATION 23]

It was also necessary to calculate the time for 1 degree in seconds to occur, so using,

TIME FOR 1 DEGREE= x 1000 [EQUATION 24]

6 XRPM
As Knock could be damaging to an engine because the peak pressures could exceed that of material
properties and cause damage to the surfaces inside the engine, it is necessary to be able to control this
phenomenon. As shown by Eckert, et al., 2003, the octane rating, air/fuel ratio, E.G.R., compression

ratio and ignition timing all effect when Knock occurs.

2.4.Cylinder Volume

To be able to calculate the cylinder volume at every crank angle, the engine dimensions had to be taken
into consideration, for example the gudgeon pin offset. This would then allow for the distance the

piston had travelled down the cylinder.

2.4.1. Gudgeon Pin Offset

The use of a gudgeon pin offset prevented piston slap inside the cylinder against the cylinder walls.
Gudgeon pin offset was bad for friction inside the engine but it reduced the noise from the piston

slapping the barrel.

Derivation of gudgeon pin offset can be found in the appendix.

2.4.2. Distance (S)

Derivation of distance S can be found in the appendix.

2.5. Dissociation

As the temperature of the burnt zone inside the combustion chamber increased, dissociation between
the different chemicals of the fuel took place. This was fundamental to know when calculating the NOx.
As shown in Goodger & Allen, 2000, a condition of dynamic equilibrium between the reactants and

products exists with the rates of combustion and dissociation equal above about 1800K. Therefore,

10



€0, = C0+0.50,
H,0 = H, + 0.5 0,

To determine the proportions of the products, the values of parameters known as ‘partial pressure
equilibrium constants’ at given temperatures were used, as stated in Goodger & Allen, 2000. When

balancing the reactants and products equation, the molecular weights could be identified as,

C8H18+12'5(02 +3.76 Nz) =n,€C0,+n,H;,0 +n3C0 +nygHy +ng50, +ng N, [EQUATION
25]

Therefore,
n,; = PCg — n3 [EQUATION 26]

n, = @H,g — n4 [EQUATION 27]

ns = %[EQUATION 28]

|
n3

@H1g
(1)
ng
_ (25—2111 —ny —Tl3)
a 2

ny = [EQUATION 29]

ng [EQUATION 30]

ng = 47[EQUATION 31]
Nrotal = Nq + Ny + N3 + Ny + ng + ng [EQUATION 32]

The derivation of this can be found in the appendix.

2.6. NOx

Once disassociation had been calculated, it is possible to calculate the NOx produced by the engine.
The use of the Zeldovich mechanism (Heywood, 1988) allowed for the calculation of the production of
NOx in the burnt zone. It was controlled by the reaction between Nitrogen molecules and Oxygen
atoms. The rate at which this would be produced could then be calculated using the time it would take
for the engine to turn 1 degree at a given RPM, in seconds. The temperature at which the reaction

started was the S.0.C.

d[NO] _

. —r7 X 10" [N,][02]Y2gxp (_67837

T

) [EQUATION 33]

As the Zeldovich mechanism consisted of the concentration of Nitrogen and Oxygen in their burnt

volumes, the molecular weights had to be calculated in Kmols/m?3. Using,

P.V = n. Ru. T [EQUATION 34]

11



The number of Kmols could be calculated in the cylinder. The amount of Kmols in the reactants equation

could then be calculated, this would then allow for the multiplying constant (x) to be calculated.

For 10% lean,

__ AFuelMass/cylinder
B 114x60x2

[EQUATION 35]

The concentration of Nitrogen and Oxygen was,

<.MFB.Kmols N, or O,
Burnt volume

[Nz]or[0;] =

[EQUATION 36]

The molecular weights also varied depending on the fuel equivalence ratio being used. The Boltzmann
probability was part of the end of the Zeldovich mechanism. This showed that as the temperature
increased, the probability of the molecules having enough energy to react increased exponentially, as

stated by McDonald, 2017.

2.6.1. Parts Per Million (P.P.M.)

After adding up all the reaction rates and multiplying them by the time it took the engine to turn 1

degree in seconds, and the burnt volume, the P.P.M. could be calculated for each fuel equivalence ratio

and RPM.
d[NO] 1
» XBurnt Volume
NO, PPM = —dt__6xRPM x 10° [EQUATION 37]
Kmols in exhaust
Where,

Kmols in exHaust =XX Nr,q; [EQUATION 38]
It was also necessary to identify where the peak burnt temperature was during combustion. At this
point, the reaction rates would stop being added up, as in reality inside the engine, the sudden drop in

temperature would cause NOx to stop being created.

2.6.2. Interpolation

As it was necessary to calculate the Oxygen concentration between two pressures, linear interpolation

was used to find the value.

The formulae from Goodger & Allen, 2000 was used,

y=y1+x—xq1) (M) [EQUATION 39]

X2—X1

12



3. METHODOLOGY

Various models were created in Excel as to be able to create a 2-zone combustion model. Once the

pressure and volume data had been inputted, the various equations from Chapter 2. Research could be

calculated.
FOX Cylinder Pressure Model - Excel Nick Andrews [
Inset  Draw  Pagelayout  Formulas  Data  Review  View  Developer  Q Tell me what you want to do
ol — [==] et -
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E Copy - e = [ Fill ~
Paste . BIU- - H.A- === == EMegetCenter -| T~ % » 3 5 Conditional Formatas Cell | Insert Delete Format Sort & Find &
- Format Painter e = = |l ! Formatting~ Table+ Stylesw = - - Clear~ Filter + Select~
Clipboard w Font & Alignment [ Number & Styles Cells Editing ~
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3 |Carbon 1201 5 Carbon 5.859855889) oz ’ngn?n E anlcirhnn 1 a| e C2H50H 47069 29718084523 X 0068884019
4 |Onygen 5.3 H Hydrogen 20.00) 3 Nitrogen 379 [Oxygen 2| 00644TIES
% Nitrogen 14,007 a Oxygen 0f X 12500} HzD Hydrogen 2] el o
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0 1
1 THY HAV
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H
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®
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FIGURE 7: SCREENSHOT OF FUELS MODEL IN EXCEL
When carrying out the dissociation of the Carbon Dioxide and Water, it was necessary to calculate an
error value at each temperature. This would then allow for a polynomial equation to be produced,
which would then allow for linear interpolation to be conducted, to give the necessary Oxygen
concentration value (n5) between two pressures. The Goal seek function in Excel was a valuable time
saving tool, as the Oxygen content values changed with lambda values and RPM. The values for all

lambda values, and the different RPMs for both engines can be found in the appendix.
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- s VW TFSI Model - Excel Nick Andrews
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FIGURE 8: SCREENSHOT OF GOAL SEEK FUNCTION
As Excel had a limit on the amount of characters inside one cell, the linear interpolation formula was
broken into 3 parts, and then a total value was calculated in a different cell. Below was the 3 part
equation used in Excel, where the use of “IF” and “AND” statements were used, as to use the
appropriate polynomial equation, relating to the relevant pressure and temperature figures, as each

fuel equivalence and RPM had a different polynomial equation.
Oxygen concentration (@6500RPM and Lambda 0.887):
Part 1:

=(IF(AND(G3499>10,G3499<=20),(-3.265714510158E-18*AJ3499"6 + 4.42166193045845E-
14*A)J349975 - 2.46340888467309E-10*AJ3499”°4  +  7.23629002091967E-07*AJ349973 -
0.00118281555881131*AJ349912 + 1.02028417115852*AJ3499 - 362.80980759934),

IF(AND(G3499>20,G3499<=30),( -1.695071273978E-18*AJ349976 + 2.33909971711971E-
14*AJ349975 - 1.32462226319237E-10*AJ3499”24  +  3.94688919591779E-07*AJ349973 -
0.000653279715267016*A)J349972 + 0.5697981841218*AJ3499 - 204.620463648661),

IF(AND(G3499>30,G3499<=40),(-9.38449848646E-19*AJ349976 + 1.32307338799922E-14*AJ3499"5
- 7.62167698224703E-11*AJ3499/4 + 2.30288019121722E-07*AJ349913 -
0.000385607809024501*AJ3499/2 + 0.339622494630065*AJ3499 - 122.972194329876),
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IF(AND(G3499>40,G3499<=50),( -5.28954650241E-19*AJ34996 + 7.69401257531527E-15*AJ3499"5
- 4.53761462202695E-11*AJ349974 + 1.39635491615598E-07*AJ3499"3 -
0.000237253889008004*AJ349912 + 0.21145560121238*AJ3499 - 77.3164796554674),

IF(AND(G3499>50,G3499<=60),( -2.85544754013E-19*AJ3499"6  +  4.38334780186965E-
15*AJ349975 - 2.68404288089378E-11*AJ3499”24  +  8.49075385012274E-08*AJ349973 -
0.000147337529864819*AJ3499"2 + 0.133503600575026*AJ3499 - 49.4627445805817),

IF(AND(G3499>60,G3499<=70),( -1.31269520609E-19*AJ3499/6 + 2.27246355943697E-15%AJ349915
- 1.49626692024634E-11*AJ349974 + 4.96876949161859E-08*AJ34993 -
0.0000892595883019094*AJ349912 + 0.0829932355253609*AJ3499 - 31.3645155097881),

IF(AND(G3499>70,G3499<=80),(-2.8998775474E-20*AJ3499"6 + 8.64103249946989E-16*AJ349975 -
6.99593608652091E-12*AJ349914 + 2.59602059060158E-08*AJ349913 -
0.0000499862036948382*AJ349912 + 0.0487281482140183*AJ3499 - 19.0535024790868),

IF(AND(G3499>80,G3499<=90),( 4.0999583493E-20*AJ3499”6 - 1.0681430043763E-16*AJ349915 -
1.47165306482776E-12*A)J3499"4 + 9.4282137266399E-09*AJ349913 -
0.0000225133032222922*AJ349912 + 0.0246779948603207*AJ3499 - 10.3879275937699),

IF(AND(G3499>90,G3499<=100),(9.0007208519E-20*AJ3499"6 - 7.92249877065255E-16*AJ349915 +
2.45407663061234E-12*AJ349974 - 2.3827762359415E-09*AJ349973 - 2.79938675427576E-
06*AJ349972 + 0.00735690164000656*AJ3499 - 4.1277163298096),

IF(AND(G3499>100,G3499<=110),(1.24851045564E-19*AJ34996 - 1.28438522372364E-
15*AJ349975  +  5.29427870044298E-12*AJ349974 - 1.09799614032099E-08*AJ349973  +
0.00001162142666706*AJ3499/2 - 0.00536527797674934*AJ3499 + 0.485959577221457))))))))))

Part 2:
=((G3499-(IF(AND(G3499>10,G3499<=20),10,
IF(AND(G3499>20,G3499<=30),20,
IF(AND(G3499>30,G3499<=40),30,
IF(AND(G3499>40,G3499<=50),40,
IF(AND(G3499>50,G3499<=60),50,
IF(AND(G3499>60,G3499<=70),60,

IF(AND(G3499>70,G3499<=80),70,
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IF(AND(G3499>80,G3499<=90),80,
IF(AND(G3499>90,G3499<=100),90,
IF(AND(G3499>100,G3499<=110),100))))))))))))/
((IF(AND(G3499>10,G3499<=20),20,
IF(AND(G3499>20,G3499<=30),30,
IF(AND(G3499>30,G3499<=40),40,
IF(AND(G3499>40,G3499<=50),50,
IF(AND(G3499>50,G3499<=60),60,
IF(AND(G3499>60,G3499<=70),70,
IF(AND(G3499>70,G3499<=80),80,
IF(AND(G3499>80,G3499<=90),90,
IF(AND(G3499>90,G3499<=100),
100,IF(AND(G3499>100,G3499<=110),110)))))))))))-
(IF(AND(G3499>10,G3499<=20),10,
IF(AND(G3499>20,G3499<=30),20,
IF(AND(G3499>30,G3499<=40),30,
IF(AND(G3499>40,G3499<=50),40,
IF(AND(G3499>50,G3499<=60),50,
IF(AND(G3499>60,G3499<=70),60,
IF(AND(G3499>70,G3499<=80),70,
IF(AND(G3499>80,G3499<=90),80,
IF(AND(G3499>90,G3499<=100),90,
IF(AND(G3499>100,G3499<=110),100)))))))))))))

Part 3:
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=((IF(AND(G3499>10,G3499<=20),(  -1.695071273978E-18*AJ3499"6  +  2.33909971711971E-
14*AJ349975 - 1.32462226319237E-10*AJ3499”24  +  3.94688919591779E-07*AJ349913 -
0.000653279715267016*A)J349972 + 0.5697981841218*AJ3499 - 204.620463648661),

IF(AND(G3499>20,G3499<=30),(-9.38449848646E-19*AJ349976 + 1.32307338799922E-14*AJ3499"5
- 7.62167698224703E-11*AJ3499/4 + 2.30288019121722E-07*AJ349913 -
0.000385607809024501*AJ349972 + 0.339622494630065*AJ3499 - 122.972194329876),

IF(AND(G3499>30,G3499<=40),( -5.28954650241E-19*AJ3499"6 + 7.69401257531527E-15*AJ349915
- 4.53761462202695E-11*A)J349974 + 1.39635491615598E-07*AJ3499/3 -
0.000237253889008004*AJ3499/2 +0.21145560121238*AJ3499 - 77.3164796554674),

IF(AND(G3499>40,G3499<=50),( -2.85544754013E-19*AJ3499"6  +  4.38334780186965E-
15*AJ349975 - 2.68404288089378E-11*AJ349974  +  8.49075385012274E-08*AJ349913 -
0.000147337529864819*AJ3499/2 + 0.133503600575026*AJ3499 - 49.4627445805817),

IF(AND(G3499>50,G3499<=60),( -1.31269520609E-19*AJ349976 + 2.27246355943697E-15*AJ34995
- 1.49626692024634E-11*A)J3499"4 + 4.96876949161859E-08*AJ3499"3 -
0.0000892595883019094*AJ349912 + 0.0829932355253609*AJ3499 - 31.3645155097881),

IF(AND(G3499>60,G3499<=70),(-2.8998775474E-20*AJ3499"6 + 8.64103249946989E-16*AJ349975 -
6.99593608652091E-12*AJ3499/4 + 2.59602059060158E-08*AJ349943 -
0.0000499862036948382*AJ349912 + 0.0487281482140183*AJ3499 - 19.0535024790868),

IF(AND(G3499>70,G3499<=80),(4.0999583493E-20*AJ3499”6 - 1.0681430043763E-16*AJ349975 -
1.47165306482776E-12*A)J3499/4 + 9.4282137266399E-09*AJ349973 -
0.0000225133032222922*AJ349912 + 0.0246779948603207*AJ3499 - 10.3879275937699),

IF(AND(G3499>80,G3499<=90),(9.0007208519E-20*AJ349976 - 7.92249877065255E-16*AJ34995 +
2.45407663061234E-12*AJ349974 - 2.3827762359415E-09*AJ349973 - 2.79938675427576E-
06*AJ349972 + 0.00735690164000656*AJ3499 - 4.1277163298096),

IF(AND(G3499>90,G3499<=100),(1.24851045564E-19*AJ349976 - 1.28438522372364E-15*AJ349975
+ 5.29427870044298E-12*AJ349914 - 1.09799614032099E-08*AJ34993 +
0.00001162142666706*AJ349912 - 0.00536527797674934*A)3499 + 0.485959577221457),

IF(AND(G3499>100,G3499<=110),(1.49853331028E-19*AJ3499"6 - 1.64171906341539E-
15*%AJ349975  +  7.37518516945126E-12*AJ349974 - 1.73234828506745E-08*AJ349973  +
0.0000223224803420994*AJ349972 - 0.0148495780463704*AJ3499 + 3.93854699511298))))))))))))-
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(IF(AND(G3499>10,G3499<=20),(-3.265714510158E-18*AJ3499"6 + 4.42166193045845E-
14*AJ349975 - 2.46340888467309E-10*AJ3499”4  +  7.23629002091967E-07*AJ349913 -
0.00118281555881131*AJ349972 + 1.02028417115852*AJ3499 - 362.80980759934),

IF(AND(G3499>20,G3499<=30),( -1.695071273978E-18*AJ3499”"6  +  2.33909971711971E-
14*AJ349975 - 1.32462226319237E-10*AJ3499”24  +  3.94688919591779E-07*AJ349973 -
0.000653279715267016*AJ349972 + 0.5697981841218*AJ3499 - 204.620463648661),

IF(AND(G3499>30,G3499<=40),(-9.38449848646E-19*AJ3499"6 + 1.32307338799922E-14*AJ349915
- 7.62167698224703E-11*AJ349914 + 2.30288019121722E-07*AJ349913 -
0.000385607809024501*AJ3499/2 + 0.339622494630065*A)3499 - 122.972194329876),

IF(AND(G3499>40,G3499<=50),( -5.28954650241E-19*AJ349976 + 7.69401257531527E-15*AJ34995
- 4.53761462202695E-11*A)349974 + 1.39635491615598E-07*AJ349973 -
0.000237253889008004*AJ3499/2 +0.21145560121238*AJ3499 - 77.3164796554674),

IF(AND(G3499>50,G3499<=60),( -2.85544754013E-19*AJ3499"6  +  4.38334780186965E-
15*AJ349975 - 2.68404288089378E-11*AJ349974  +  8.49075385012274E-08*AJ349973 -
0.000147337529864819*AJ349972 + 0.133503600575026*AJ3499 - 49.4627445805817),

IF(AND(G3499>60,G3499<=70),( -1.31269520609E-19*AJ3499%6  +  2.27246355943697E-
15*AJ349975 - 1.49626692024634E-11*AJ3499”74  +  4.96876949161859E-08*AJ349973 -
0.0000892595883019094*AJ349912 + 0.0829932355253609*AJ3499 - 31.3645155097881),

IF(AND(G3499>70,G3499<=80),(-2.8998775474E-20*A)J3499"6 + 8.64103249946989E-16*AJ3499A5 -
6.99593608652091E-12*AJ3499"4 + 2.59602059060158E-08*AJ349913 -
0.0000499862036948382*AJ349912 + 0.0487281482140183*AJ3499 - 19.0535024790868),

IF(AND(G3499>80,G3499<=90),(4.0999583493E-20*AJ3499"6 - 1.0681430043763E-16*AJ349975 -
1.47165306482776E-12*A)J3499"4 + 9.4282137266399E-09*AJ349973 -
0.0000225133032222922*AJ349912 + 0.0246779948603207*AJ3499 - 10.3879275937699),

IF(AND(G3499>90,G3499<=100),(9.0007208519E-20*AJ349916 - 7.92249877065255E-16*AJ349915 +
2.45407663061234E-12*AJ349924 - 2.3827762359415E-09*AJ349973 - 2.79938675427576E-
06*AJ349972 + 0.00735690164000656*AJ3499 - 4.1277163298096),

IF(AND(G3499>100,G3499<=110),(1.24851045564E-19*AJ3499"6 - 1.28438522372364E-
15*%AJ349975  +  5.29427870044298E-12*AJ349974 - 1.09799614032099E-08*AJ349973  +
0.00001162142666706*AJ349972 - 0.00536527797674934*A)J3499 + 0.485959577221457)))))))))))))
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4. RESULTS

All the results obtained from both Excel models for both engines were inputted into either a graph or

table for ease of analysis.

Ign?‘?on Burn AJF Polytropic | Polytropic | 50% Burn
RPM Duration . Index- Index- Duration
Start (Degree) Ratio nExp nComp (Degree)
(°ATDC)
1000 9 28 16.15 1.2 1.31 23
1250 8 31 16.19 1.18 1.27 24
1500 7 55 16.05 1.28 1.25 35
1750 7 55 14.92 1.26 1.25 35
2000 9 52 14.45 1.25 1.39 35
2250 8 59 14.35 1.29 1.34 38
2500 7 61 14.41 1.29 1.21 38
3000 4 63 13.56 1.29 1.1 36
3500 1 67 13.71 1.31 1.09 35
4000 -1 69 14.07 131 1.22 34
4500 -1 69 13.89 1.32 1.22 34
5000 0 68 13.36 1.3 1.18 34
5500 -2 69 13.34 1.3 1.24 33
6000 -4 66 13.04 1.28 1.25 29
6500 -11 48 13.13 1.12 1.26 13
TABLE 1: FORD FOX COMBUSTION CHARACTERISTICS
Simple Medium Complex
RPM A M A M A M
1000 5.38 1.82 4.96 1.91 4.76 1.95
1250 6.45 2.09 591 2.20 5.67 2.24
1500 10.61 1.62 9.26 1.71 9.08 1.75
1750 10.94 1.62 9.74 1.73 9.57 1.76
2000 10.15 1.62 9.15 1.74 8.98 1.78
2250 9.40 1.46 8.41 1.62 8.26 1.65
2500 9.81 1.62 8.61 1.75 8.45 1.79
3000 9.2 1.7 7.93 1.84 7.78 1.87
3500 11.43 1.98 9.66 2.09 9.53 2.12
4000 9.7 1.85 8.05 1.97 7.9 2
4500 8.76 1.45 7.1 1.54 7.07 1.57
5000 8.29 1.54 6.87 1.65 6.77 1.68
5500 9.4 1.65 7.74 1.75 7.66 1.77
6000 9.01 1.67 7.38 1.74 7.31 1.76
6500 9.01 1.67 7.38 1.74 7.31 1.76

TABLE 2: FORD FOX WIEBE FUNCTION A AND M RESULTS
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Simple Medium
RPM A M A M
1500 5.47 2.08 5.23 2.09
1750 6.05 1.97 5.71 1.99
2000 4.96 1.91 4.56 1.97
2500 495 1.78 4.49 1.85
3500 4.69 1.84 414 1.93
4500 4.75 2.01 4.08 2.06
5000 4.48 1.72 3.94 1.72
6000 3.13 1.67 2.75 1.66
TABLE 3: VW TFSI WIEBE FUNCTION A AND M RESULTS
y lgnition | o ition 5-50%
Polytropic | Polytropic lgnition 10% MFB- Spark to Spark to >-50% Burn
RPM Index- Index- Spark- Calculated 10% 10% MFB- Bur.n Duration-
AW ° MFB- Duration-
nExp nComp (°ATDC) (°ATDC) VW C?JZE:_I;tCe)d VW (°CA) Ca(lgél'ao‘t)ed
(°ATDC)
1500 1.24 1.22 -8.17 2.6 11.94 10.77 6.13 6.5
1750 1.23 1.25 -6.04 5.1 12.48 11.14 6.65 6.9
2000 1.22 1.13 0.28 12.6 14.04 12.88 8.1 8.3
2500 1.22 1.23 1.27 14.8 15.54 13.53 9.06 9.2
3500 1.23 1.28 -6.83 10.7 20.34 17.53 12.55 11.9
4500 1.22 1.28 -8.43 9.1 20.17 17.53 11.95 11.5
5000 1.21 1.29 -13.65 2.9 20.45 16.55 11.31 10.7
6000 1.22 1.3 -15.84 4.4 21.01 20.24 11.2 11
TABLE 4: VW TFS|I COMBUSTION CHARACTERISTICS
A.l. Equation Burnt Zone
RPM Lambda (@1) Maximum Temp (K)
1500 1 3 2694
1750 1.001 2.59 2691
2000 0.999 1.67 2692
2500 1 1.5 2673
3500 0.94 1.02 2569
4500 0.887 1.05 2547
5000 0.911 1.05 2426
6000 0.887 2.47 2794

TABLE 5: VW TFSI AUTO-IGNITION RESULTS
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FIGURE 9: FORD FOX BURNT TEMPERATURE OVER CRANK ANGLE GRAPH
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FIGURE 10: FORD FOX BURNT VOLUME OVER CRANK ANGLE GRAPH
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FIGURE 12: GAMMA OVER TEMPERATURE GRAPH (HEYWOOD, 1988)
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FIGURE 13: FORD FOX BURNT GAMMA OVER BURNT TEMPERATURE GRAPH
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FIGURE 17: EXAMPLE OF N5 POLYNOMIAL EQUATIONS USED GRAPH
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FIGURE 18: FORD FOX NOXx P.P.M. GRAPH

5000 6000

Calculated to EOC

Fuel Ford Czl)c;éaatlf d Calculated
RPM Equiva!ence Fox Temperature to EOC

Ratio (P.P.M.) (P.P.M.) (P.P.M.)
1000 0.9 1518 8.2 15.5
1250 0.9 1064 5.8 10
1500 0.9 871 11.1 24.9
1750 0.97 1053 126.7 226.2
2000 1.01 1553 269.6 649.4
2250 1.01 1577 578.5 1532.2
2500 1.01 2169 1051.3 2562.4
3000 1.08 1787 134.3 327.6
3251 1.06 1979 222.2 623.1
4000 1.03 2467 471.5 1184.3
4500 1.05 2404 392.5 941.5
5000 1.09 1695 208.5 528.9
5500 1.09 1690 212.5 524.3
6000 1.11 1335 97.8 271.6
6500 1.1 1668 45.9 99.9

TABLE 6: FORD FOX NOX P.P.M. RESULTS
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VW NOx P.P.M.
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FIGURE 19: VW TFSI NOX P.P.M. GRAPH

Fuel vw C:Lc:leaat: d Calculated
RPM Equiva!ence TFSI Temperature to EOC

Ratio (P.P.M.) (P.P.M.) (P.P.M,)
1500 1 3291.8 7657.659 16046.6
1750 1 3308.3 6590.427 15493.93
2000 1 3200.9 6427.397 13875.27
2500 1 3117.6 4715.296 10695
3500 1.06 1667.7 578.7907 1310.69
4500 1.13 1046.4 161.8607 341.82
5000 1.1 1725 25.76331 58
6000 1.13 1229.1 3320.54 7570.6

TABLE 7: VW TFSI NOX P.P.M. RESULTS
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VW Burnt and Unburnt Temperature zone over Crank Angle
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FIGURE 20: VW TFSI BURNT AND UNBURNT ZONE TEMPERATURE OVER CRANK ANGLE GRAPH

As the Zeldovich mechanism contained 2 constants, it was possible to change these constants and

analyse the results.

. Ford Fox Zeldovich VW TFSI Zeldovich
Zeldovich Constant
Constants Constants
4.7 x10"3 4.7 x10"3 2 x10"?
-67837 -65337 -85237
Multiplying Factor=1 1 5000

TABLE 8:MODIFIED ZELDOVICH CONSTANTS
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FIGURE 21:MODIFIED VW TFSI NOX P.P.M. ZELDOVICH CONSTANTS GRAPH
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FIGURE 22:MODIFIED FORD FOX NOX P.P.M. ZELDOVICH CONSTANTS GRAPH
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5. ANALYSIS

Tables 1-4, all showed that it was not acceptable to use a constant value when using the polytropic

index or Wiebe function A and M constants. Every engine has different characteristics which effect
these values. Also shown in figures 11, 13 and 14, the specific heat and gamma values changed with
temperature, as shown by Heywood, 1988 in figures 12 and 15. This was due to the vibration degrees
of freedom of the molecules. In an engine, once fuel was added or reduced, the specific heat (Cv) of
the mixture increased, causing gamma to drop from 1.4 (air at a low temperature) to 1.35. It also
lowered as the temperature increased, causing the specific heat (Cv) to increase because of the

increased vibrations from the molecules.

These low gamma values were bad for engine efficiency because with rising temperatures inside the
cylinder, the specific heats go up with vibration, therefore causing the gamma value to decrease. As

shown by Butcher, 2016,

1
" Compression Ratio?~1

U]

Therefore, high gamma values and compression ratios improve an engines efficiency. Once way to
practically do this is to use a pre-ignition chamber, which enables a lean mixture to also be used, as in
reality, when a lean mixture is used, combustion slows down, the end of combustion is later and the
expansion ratio gets smaller between TDC and the exhaust valve opening. This causes high exhaust gas

temperatures, causing a less efficient engine.
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5.1. Ford Fox Auto-lgnition Model

Auto-Ignition
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FIGURE 23: FORD FOX AUTO-IGNITION GRAPH
After analysing table 5, and figure 23, using the Auto-lgnition equation constants from Heywood, 1988,
values came close to 1 but also exceeded 1. Unfortunately, after researching Auto-Ignition in more
detail from Eckert, et al., 2003, Liang, et al., 2007, Shao & Rutland, 2014 and Subramanian, et al., 2007,
a more detailed 3-dimensional model would need to be created as to identify when Auto-Ignition would
take place. Turbulence modelling, spray modelling, a full 360 degrees combustion chamber geometry
and intake flow simulation would need to be conducted. The use of chemical kinetics would also create
a ~100 zone model (for example, instead of a 2 zone). This was not possible to do at a degree level and

a complex CFD analysis would need to be conducted, which was not an option.

It was interesting however, to see how table 5 showed that at lower and higher RPM’s where the
combustion temperature was the hottest, was also where the Auto-lgnition values were the highest,

showing that when the mixture was rich, it was less explosive, causing less Auto-Ignition.

Shao & Rutland, 2014, showed that even after creating a Auto-Ignition model, Auto-Ignition could not

be found, but there was Auto-Ignition happening in the real engine, showing how difficult a task it was.

Table 4 showed how the 2-zone model created was a good validation tool and values were almost

identical to the Volkswagen figures given.
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5.2.VW TFSI NOx Model

The Volkswagen over predicted NOx at lowers RPM’s, because at low RPM there was more time for
reverse reactions to take place, as shown below in figure 28. The Volkswagen also used a supercharger
at lower RPM which would improve the mixture, but we were over estimating and not including the
reverse reactions. When calculating NOx to peak temperature, the model underpredicted, showing it

did not take into consideration the rich patches, causing more NOx in reality.

VW NOx PPM
18000 .
Fuel Equivalence Ratio [ 1 | [1.06] [1.13] [1.1] [1.13]
16000
14000
12000
S 10000
al
a’ 8000
6000
4000
2000 Q
\/—-\
0 /
0 1000 2000 3000 4000 5000 6000 7000
RPM
—\/W Calculated to Peak Temperature Calculated to EOC

FIGURE 24: VW NOXx P.P.M. GRAPH WITH FUEL EQUIVALENCE RATIOS
Figure 25 showed how the changed Zeldovich constants used in table 8 gave a better trend line in
comparison to the standard Zeldovich constants used. The NOx created from the actual engine lowered
at low and high RPM’s, taking into account the reverse reactions at low RPM and less time for mixing

at high RPM.
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VW NOx P.P.M.
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FIGURE 25:MODIFIED VW TFSI NOX P.P.M. ZELDOVICH CONSTANTS GRAPH

5.3. Ford Fox NOx Model

The Ford results showed the actual numbers were higher at lower RPM because at low RPM, there was
low air speed, which was not good for mixing, but we were assuming it was homogenous, therefore
well mixed, giving less NOx. The Ford only used a turbo, therefore it was not as homogenous as we
predicted, therefore always under predicting the NOx. It was also a possibility that the burnt zone

temperatures were too low, causing less NOx to be calculated.
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Fox NOx P.P.M.
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FIGURE 26: FORD FOX NOX P.P.M. GRAPH WITH FUEL EQUIVALENCE RATIOS
Once the Zeldovich constants were altered in table 8, the results showed in figure 27 a more accurate
trendline, showing that the previous model was homogenous and in reality, it wasn’t. The sharp rise at
3500 RPM was due to the NOx being calculated to the E.O.C. and not to peak temperature, as after

peak temperatures, reverse reactions took place, reducing the NOx values.
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FIGURE 27:MODIFIED FORD FOX ZELDOVICH CONSTANTS GRAPH
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Figures 24, 26 and tables 6 and 7 showed that as both NOx models were only an approximation, getting
values near the actual P.P.M. values were quite good as the trend line of the figures 24 and 26 were
almost identical. Once NOx was calculated to the E.O.C. in both models, it produced higher values than
when it was calculated to the peak temperature. For the Ford Fox engine, it was a good thing, but with
the Volkswagen engine, at low and high RPM’s it was a bad thing as it was over predicting values. As
shown in figure 28, at lower RPM there was more time for reverse reactions and at high RPM, there
was less time for mixing. Other reasons why it was calculating less or more NOx at some RPM'’s in
comparison to the actual data were, the model assumed there to be a constant temperature and the
mixture to be homogenous. As the temperature of the burnt zone dropped rapidly, NOx was added in
some instances, but in reality, the NOx was frozen in. If the temperature didn’t drop rapidly then there
would be time for reverse reactions to reduce the NOx concentration. Also, assuming the mixture was
homogenous, in reality, it was not, as there were various lean/rich patches inside the combustion
chamber, causing less or more NOx (figure 30). Therefore, it was hard to model a NOx combustion

model 100% accurately.

More time for reverse reactions

< |

Higher Air Speed

Less time for mixing

Ul Pa20| XON Ssa7
N
ul PaY20| XON

Lower Air Speed

Poorer mixing but more time for mixing

v

RPM

FIGURE 28: AMOUNT OF LOCKED IN NOX OVER RPM GRAPH
Looking at figure 28, showed that both Ford and Volkswagen would need to use fueling strategies to
deal with these scenarios. Both Ford and Volkswagen injection durations increased with RPM, and both

injected earlier, therefore both used similar techniques in trying to obtain a homogenous mixture.
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VW Burnt and Unburnt Temperature zone over Crank Angle
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FIGURE 29: TFSI BURNT AND UNBURNT ZONE TEMPERATURE OVER CRANK ANGLE GRAPH
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FIGURE 30:NOX OVER FUEL EQUIVALENCE GRAPH (HEYWOOD, 1988)
Koci, et al., 2006, showed that when creating a NOx model, it was necessary to model the NO
destruction, as this was significant in mixing controlled combustion. They showed that predicted NO
could be up to 35% more for the cases presented and that there also needed to be a 3™ Zeldovich

formulae for the NO destruction.

36



As NOx production can depend on the temperature of the burnt zone, Merker, et al., 2006, showed
that if the burned zone temperature was slightly too high, the NOx production could sometimes be 103
greater. Also, as the Zeldovich equation used an exponential, a 30°C change in temperature gave almost

a 50% increase in NOx, and if the Oxygen concentration increased, the NOx would also increase.

When analysing the NOx data, another factor which could have effected the overal number, was the
polytropic index used. Brunt & Pond, 1997, showed that the polytropic used, effects the calculated
pressure inside the cylinder, which in turn effects the temperature. A higher temperatrue would create

more NOx and a lower temperature would give less NOx.
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6. CONCLUSION

In conclusion | think my dissertation was a success as an Auto-Ignition model and 2 NOx models were

also created with dissociation of Carbon Dioxide and Water calculated accurately. A lot was learnt in
regard to the combustion process inside a internal combustion engine and that to create an accurate
model, varying constants like the polytropic index, Wiebe function A and M constants, Specific heat and
gamma values are constantly changing inside the engine, and it is not accurate to use a constant for

these values.

As the modelling of combustion was an interesting topic to achieve in Excel, one reason for choosing to
do this for my dissertation was so that | could carry on working on it when | was not on campus, and
did not have to rely on resources from other people. As Excel is a common software package used in
many engineering companies, it also made sense to learn new techniques in Excel which would benefit
me in my future work life. Techniques like “IF” and “AND” statements, Goal Seek and general time
saving shortcuts which saved a lot of time when making a new model were all valuable methods to

become proficient in.

Alot was learnt from researching into Auto-Ignition and NOx papers, and after first being dis-heartened
about the results | obtained, | quickly learnt that modelling a combustion engine can be a hard task to
do, even with a C.F.D. exercise, which stated earlier was not academically possible at a degree level,

and the results | obtained were actually quite good.

Further work could involve using Chemkin, a chemical kinetics package to model the Auto-ignition
inside the cylinder, but as stated before, Shao & Rutland, 2014, showed that even after creating a Auto-
Ignition model, Auto-lgnition could not be found, but there was Auto-lgnition happning in the real

engine.

If changes were made to the NOx model, it would be possible to modifiy the gas constant, as the non-

dissociated gas constant was used. The dissociated gas constant could now be calculated which would

use,
RB = R—u
Mol Wpg
Where,
Burned = ny COy + ny, H,0 +n3 CO +ny Hy + 15 0, +ng N,
Also,
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(ny X44+n, x18+n3 X284+ n, X2+ng X32+ng X28)

Mol Weight =
(ny+n, +n3 +n4 +ng +ng)

This would then have an effect on the burnt zone temperatures. If R was higher, it would give a lower

temperature, giving less NOx, and if Rg was lower, it would give a higher temperature, creating more
NOXx.

Finally, a lot of the success was down to the continued support and help from my course tutor, Malcolm

McDonald, where weekly meetings and support from e-mails at any time were partly down to the

success of this dissertation.
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APPENDIX

Derivation of the Mass Fraction Burned.
dQr=du+P.dV From Ideal Gas Law PV=m.R.T
=m.Cv.dT + P.dV

Heat release model assumes constant volume burning, i.e. dv=0

If P.V=m.R.T

d(P.V)=d(m.R.T)

P.dV+V.dP=m.R.dT

Initially at start of 1 degree P=P, V=V. At end of 1 degree P=P+dP, V=V+dV

Change in P x V =d(P.V)=(P+dP)(V+dV)-PV
=PV+P.dV+V.dP+dP.dV-PV ..dP.dV=0
d(P.V)=PdV+VvdpP

P.V=m.R.T

d(P.V)=d(m.R.T)=m.R.dT

P.dV+V.dP=m.R.dT ..when dV=0

<~ V.dP=m.R.dT

But dQr=m.Cv.dT

m.dT:m
Cv

aQr.R
Cv

~ V.dP=

So,

_ Ysoc—6 AQT

MFB=
Y.soc—eoc dQT

where er:Q.Vz.dP or Vz.szi.er
R Cv

So,

Y.soc—9 AP

Simple MFB=
l p ZSOC—EOC dP
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Ysoc—6 Va.dP

Medium MFB=
ZSOC—EOC VZdP

Cv
Zsoc—@?-vz-dp

Cv
Zsoc—eoc?-vz-dp

Complex MFB=

Where V is volume, P is pressure, T is temperature, Cv is specific heat at constant volume, R is gas

constant, dQr is heat released and m is mass.

Derivation of Specific Heat at constant pressure (Cp) and PVY
1%t Law of thermodynamics-conservation of energy, dQ=dU+dW

If gas volume is fixed in a solid container, dW=0, so dQ=dU=m.Cv.dT (the increase in internal energy, or

it is the increase in temp energy when temp rises and is the same always)
1% principles,
dU is always m.Cv.dT
It is the same as the heat in=dQ when volume is fixed dW=0
1°t Law in general, dQ=dU+dW
dQ=m.Cv.dT+dW
dQ=m.Cv.dT+P.dV
Using the ideal gas law, P.V=m.R.T
Change in P.V=change in m.R.T
d(P.V)=d(m.R.T)=m.R.dT
Work Done=dW=P.dV=m.R.dT at constant pressure
1 Law
dQ=dU+P.dVv
so, dQ=m.Cv.dT+P.dV
At constant pressure, P.dV=m.R.dT
So, dQ=m.Cv.dT+m.R.dT

dQ=m.(Cv+R).dT
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dQ=m.Cp.dT

Put m=1, dT=1

So, dQ=1.Cp.1=Cp

So, Cp=Cv+R

(Cp is heat required to raise temp of 1Kg gas 1K at constant pressure)
Divide everything by Cv, so,

Cp Cv R Cp
— =—+—and y=—s0
cv Cv + Cv 14 cv '

y:1+£ or y-lz% or % = ‘%

Imagine fixed mass of gas with adiabatic compression,
dQ=m.Cv.dT+P.dV

If adiabatic, dQ=0

0=m.Cv.dT+P.dV (equation a)

Ideal Gas Law P.V=m.R.T

d(P.V)=d(m.R.T)=m.R.dT

P.dV+V.dP=m.R.dT

P.AV+V.dP

- =m.dT (equation b)

Equation b into a, so,

O=%(P.dV+v.dP)+P.dv

R
But, y—l—a SO,

_(P.dv+Vv.dP)
(v-1)

+P.dV

If you multiply the whole equation by y — 1,
O(y — 1)=(P.dV+V.dP)+P.dV. (y — 1) so,
0=V.dP+y.P.dV

Dividing whole equation by P.V
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0 _vdp , yPdv

PV~ PV PV
_ar  ydv
0= Pty
dp av ) . .
- = _YT (equation for the speed of sound) If you integrate this,

fd?P =-f$ + constant
InP=-yInV + constant
=-InVY + constant

InP+ yIlnV=constant

InPVY =constant or PVY=constant

Derivation of distance (s) the piston has moved from TDC with no gudgeon pin offset.

TDC Gudgeon pin
_____ Tt centre
A
S
L
v e
/” ~\\\
7 ~
4 N
/ AY

/ \

/ R \
1 \
1 \
| (@) 1
1 I
\ 1

\ 1

\ , .

AN v Main Journal

RN - Centre

N _——-

Vertical distance at TDC from crank main journal centre to gudgeon pin centre=R+L.
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When the crank has turned angle 8, the vertical distance OB is now,
=0C+0B
=0A.cos §+AB.cos ¢
=R.cos 8+L.cos ¢
Distance S when crankpin has turned angle 8, S=R+L-R.cos 8+L.cos ¢
2 triangles OAC and ABC with a common side AC
AC=R.sin 6 from AOAC
AC=L.sin ¢ from AABC
L.sin¢p =R.sinf
~sing = %.sin 0

From Trigonometry:

. AB
sing =—
¢ =0z
0A
cos¢p =—
¢ =25
AB\?2 0\
a2 2
sin + cos =(—) +(—)
¢ ¢ OB OB
0]
_AB? | 0A?
0OB2 = 0OB2
_ AB%+04?
~  o0B2

From Pythagoras,
AB? + 0A*=0B*
o8
ik
~sin®¢ +cos’p = 1
~cos’p = 1—sin*¢p
So,

S=R+L-R.cos 8+L.cos ¢

. R .
sin¢g = +-sin 0

cos ¢ = (1 — sin? ¢)%
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R? 1
=(1- Fsin2 0)2

2 1 2
S=R+L-R.cos 8+L.(1 — R—zsin2 0)z R—Z becomes very small
L L

Derivation of gudgeon pin offset and distance (s):

TDC
_____ _———- Gudgeon pin
centre
. S
1
1
1
|
1
1 1
X 1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
D,
——pm—fpm——————— A
I —
-
”
’ 1
7
1
/7
/ 1
’
I}
1 \
] 1
1 0 !
\ ]
\ /
\ 4 4 i
\ ’ AN .,/ Main Journal
N 4 7’
N ’ N - Centre
~ s ~ -
~o _ B -

N _———

AC=R.sin @
AD=L.cos ¢
AD=AC+CD
AD=AC+x

L.cos ¢ = R.sin G+x

¢ = sin‘l(

R.sin 0+x)
L

<~ AtTDC

47



e
0 =sin (R+L)
So, vertical distance of piston gudgeon pin from crank at TDC=(R+L) cos 8

Now vertical distance at angle 8 = R.cos@ + L.cos ¢

~ S=(R+L) cos @ — (R.cos @ + L.cos ¢)

Derivation of dissociation:

CoHyg+12.5(0, + 3.76 Ny) = 1y CO, + ny Hy0 + 13 CO + 1y Hy + 15 05 + 16 Ny

n
Carbon:8 =ng +nz =ns (n—1+ 1)
3

Hydrogen: 18 = 2(n, + ny)

ny
9=n2+n4=n4 (_+1>
Ny

Oxygen: 25 = 2ny +ny, + n3 + 2ng
Nitrogen (N,): 47 = ng
Partial pressure of CO,(n,) using the ideal gas law,

PPCOZ V = anuT

n..Ru.T
Ppco2 =T
nq
Ppco, =—.P
T

When CO, dissociates,

co,=C0+050,
The equilibrium constant is known as,

_[co,)
Keo. = Tcorr0,105

Therefore, the partial pressure equilibrium constant is,
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)
)G

Kpp co, =

This is the same for H, 0.

H,0 = H, + 0.5 0,

The equilibrium constant is known as,

[H,0]

Kii20 = 1,110,105

Therefore, the partial pressure equilibrium constant is,
n
G=P)
nr
n n 0.5
(52.P) (32.P)
nr nr
n;

. (Z—i P)o.s

To then calculate the ng value, it was necessary to guess the % value, which would then allow for the
T

Kpp 1,0 =

use of interpolation to calculate the ng value. Assuming a temperature and pressure, would allow the

use of Goodger & Allen, 2000 equilibrium constants table, finally giving the value of ng, as it was

possible to calculate,

From,

0.5
ny Ng
", x (22.)
n co, n

So,
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= —Q)CB
)

nl == Q)Cg _ng

Also,
n n 0.5
2 = Ki,o X (—S.P)
ny nr
Therefore,
- OH,g
4 n,
(n_4 +1)
Also,
n, = OHyg — ny
Therefore,

(25—-2ny —n, —ng)
2

ng =
Nrotal = M1 +Tl2+n3+n4 +n5+n6
n6=4’7

This then enabled %to be calculated, and after subtracting the guessed value of%, where the error
T T

value became 0 (using interpolation), the ng value could be calculated.

Derivation of Engine Efficiency:

ﬂk
P PsVsTs
PaVaTa
PZVZTZ I\
1
1
! ! PVIT,
| —
: 4 >
! |
I ' \
: 1
' I
1
VTDC V BDC
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1-2 is adiabatic compression: P,V;¥ = P,V,Y
Ideal Gas Law: PV=mRT

y—1
E = (E) = CRy_l
T, V,

3-4 is adiabatic expansion:

y—-1 y—-1
R e
3

T, V,
So... -1
T, T,
T3 =Thot

T4 = Temp you let heat out=Tcold (exhaust temp)

In thermodynamics, efficiency of perfect cycle (Carnot cycle)

1 Tcold
n= Thot
Thot _ E -

Tcold T,
_ 1
n=1-Cr1
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Goal seek values calculated in Excel for CgHsg;

Lambda-0.887, Phi-1.127

El
32
33
34
35
3
7
33
3
40
bl

42
43
4
45
18
47
43
43
50
51

EH Bl =2 Bk BL BEM BN EBEO = EQ ER Bs ET
P (Bar) 10 Lambda-0.887 _ Phi-1127
TIK) 1500
Guess nSinT (n5nTLP  ((nSInTLPY 12 nl n2 n3 nZind nd n5 nb nTotal Calc n5inT  Error
2.5T4BE-TI__ 2.5T146E-10 155476E-05 6912184166 307 2106351561 5.473165845 107791134 1E6173E-03 47 BB.IESTZ7I7_ 2.5TMBE-TI  5.7EGIE-18
TIK) 2000
126353E-06 _1.26359E-09 0.003554701 £.595622344  9.385044716_2.4235¢3363  12.3241783  0.T6IS15727 5. 36064E-05 47 BA.I6S8107S  126359E-06  -6.0923E-19
TIK) 2100
5.93521E-06 _ 5.93621E-05__ 0.007704683  6.558515153  9.421533567 2460650574 12.93471308 0.725027876 0.000332776 47 E6.15511935  5.93621E-05  -11973E-17
TIK) r 2200
2.41585E-05 _0.000241585 0.015552655 _6.525645603  3.451954684 2433517115 13.60826512 0.634576753 _ 0.00160043 47 BE.I6T32T66 2.41885E-05  5.52083E-16
TIK) r 2300
5.6928E-05  0.00086928  0.029d83558 6.49132263d _9.478007328  2.527843094  14.17687382  0.668554115  0.005752155 47 B6.17147933  8.6928E-05  5.25945E-16
TIK) I 2400
0.000276115  0.002761153 0052546670 6.449052712 9.495223325 257003615 14.57802493  0.651336118 _ 0.0189274418 47 6619400159 0.000276115 2 96529E-16
TK) 2500
0000763483 _0.0076534889 0.087720517_6.378961357 _9.499966313 2 A4020437 14 63230343 0.64659453 0050953001 47 GA 21668017 0000769483 A 78204E-18
TIK) d 2700
0.003820769 _0.038207689 0.195467872 6.035934921 9.437352227 2.983230807 13.30886632 0703203216 _0.253773563 47 BE.41350073 0003820763 104083E-17
TIK) r 3000
0.014352035  0.143620348 0357067111 4.586580657 305 4132585071 B.S526701351 106506555 1006373561 47 G7.072I0603 0.014382035  3.00107E-16
BY EW B BY BZ ca CE cc co CE CF CG CH
P (Bar) 20 Lambda-0.887  Phi-1127
TK) 1500
Guess n5inT [(nSnTLP nSInTLPT 12 nl n2 n3 n2ind nd nS nB nTotal Cale nSinT  Error
1.25573E-11__ 2.5T46E-10 158476E-05  B.912134157 _9.068650104 210535156 5.413168851 1077311333 5.30304E-10 47 BEI6ST2TI7_ 125S579E-1_ 6.0BEOSE-16
T 2000
6.31838E-07 _ 1.26368E-05 0.003554821 6.535682163_9.385065492 2423483558 1232456385 0761492951 4.1306E-05 47 G6.16576835  6.31838E-07  S.4706TE-18
TIK) I 2100
2.96905E-06 _ 5.9351E-05 0.007705312 6.558500453 _ 9.42164091 2460365265  12.99679134 0.724320533  0.00013545 47 B6.16532362  2.95905E-06  1.16034E-17
TIK) r 2200
1.21E-05 _0.000242201 0.015562506 52682514 9.452406574 2492340585 1361714366 0.634154863  0.00030128 47 66.16652845 12ME-05 __ 2.3337SE-17
TK) r 2300
4.36653E-05 _0.000573365 0.023552756 _6.495585491 9.473469544 2.523580236 _ 14.21014723 0.667091533_0.002553469 47 6616551664 d.36683E-05_ -5.13739E-15
TIK) 2400
0.00040108 _0.002802166 0.052935453_6.4525588527 _9.499702412  2.5565772  14.65589285 0.646853031 0.003271667 47 66.17433554  0.000140108_ 5.53466E-17
TIK) I 2500
0.000400352 _0.008007037 0.053¢52048 _ 6.415334412  9.5118935  2.603231315_ 14.95734515_0.634661343 _ 0.02650013 47 6613222735 0.000400352__ 2.60209E-15
TIK) L 2700
0.002244306 _0.044586126 0.211863461 _6.134496312_9.458677602 2524663415 14.42302553 _0.657883541_ 0.148830179_d47 66.31455735 _0.002244306 7.1391E-17
TIK) r 3000
0.010801676 0215032317 0.454732768 5.292076685 9.243755695 3.727083042 10238913558 0.902805745 0.722500345 47 6635522512  0.010301616 0
cJ CK = cM CN co = co CR cs cT cu cv
P (Bar) 30 Lambda-0.887 __ Phi-1127
TI(K) 1500
Guess n3InT [(nSInTLP nSATLPTHZ nl n2 n3 n2ind nd nS n6 nTotal Cale nSInT  Error
B.37154E-12_ 2.51M46E-10 1.58476E-05 _ 6.912184165 _9.068650104  2.106351553  8.413168852_ 1077911333 5.53962E-10_d7  BE.IBST2717_ B.37234E-12_ 8.02846E-16
TIK) 2000
4.21235E-07 _ 1.2637E-05 0.003554861 _ 6.595702112_ 9.385076418 2423463615 1232470254 0.761485025 2. 78VI3E-05 47 B6.16575504  4.21235E-07  1.86335E-17
TIK) d 2100
1.97958E-06 _5.33674E-05 0.007706322 _6.558535607 9.421576705 246027012 12.3374825 0.724884733  0.000130351 47 6616585515 1.97ISEE-06 _ B.11542E-18
TIK) d 2200
5.07635E-06 _0.000242305 0.015566136 B.52721801_9.452547427 _ 2.491347716_ 13.62011028  0.634014016 _0.000534417 47 6616626153 5.076G5E-06_ -1.32323E-17
TK) 2300
2.9158E-05 _0.000574741 0.029576022 _6.497015506 _9.473360129 _ 2.522150221 _ 14.2213343 _ 0.666601314 _ 0.001923313 47 BEIG7ESE43  2.9158E-05  -3.67H12E-18
TI(K) 2400
9.3576E-05 __0.002815281 0.053068643 _ B.4BTIS515_9.501222205  2.551377577 _ 14.72253358 0.545339235 _ 0.006211353 47 BA.17193313  9.387BE-0S _ -4.5807SE-18
TIK) I 2500
0.000270651_0.005120425 0.030113403_5.428935202_9.516059753 _2.590230525 _15.09309382 _ 0.63043166 _ 0.017314644 47 B6.18364131 _0.000270651 __ 1.7363SE-16
TI(K) 2700
0.001600662 0045013546 0.213134311_6.253542013_3.503134733 2759623714 14.91300646 _0.637d26644 0106075731 47 B6.2715053_ 0.001600662 _ -2.01662E-17
TI(K) 3000
0.008712551 0.261386425 0.511253645 5.498534276 9319117653 3.520571451 1126253572 0.827443784 0551SETIEI 47 6674728534 0.008712551 0
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CH CY CZ 0a OB oc oo OE OF OG OH [n]] 0J
P (Bar) 40 Lambda-0.887 __ Phi-1127
TIK) 1500
Guess nSInT (nSInTLP  ((nSInTLPT U2 nl n2 n3 n2ind nd nS n6 nTotal Calc n5inT  Error
B5.27865E-12_ 2.5TM4BE-10 158476E-05  6.912184165 9068650104 2.106351553  8.413168853_ 1077911339 4.15432E-10_d7 6616572717 6.278ESE-12_ 5.9073dE-13
TIK) 2000
3.15323E-07 _126372E-05 0.003554851 _6.5357120584 _ 9.385080381_2.423d53643 _ 12.32477165 _ 0.761451062  2.03037E-05 47 GG.I6S5T4807  3.15323E-07  B.53534E-15
TI(K) d 2100
1.43476E-06 _5.93306E-05 0.007706527 _6.558343157 9421634604 2.46022254  12.93782516 0724866533 9.52406E-05 47  66.16552541 148476E-06 _ 3.7730E-16
TIK) r 2200
£.05835E-06 _0.000242353 0.015567593 _6.527414578 _ 9.452617536  2.49175114913.62159493 0.533343547 0.000400833 47 66.16612807 6.05835E-06 _ 5.20734E-16
TI(K) d 2300
2.13858E-05 _0.000575432 0.029557632_6.437732232 9.480205739 2.521433495  1.22634605 0.666355644  0.00445121 47 6616717523 2.13858E-05  E.6IISEE-15
TI(K) r 2400
7.05856E-05 _0.002523425 0.053135913__6.453505615__ 9.5019573 _ 2.549660113 _ 14.74149623 0.644574143 0.004570679 47 B6.17033755  7.0S5856E-05  -117229E-17
TIK) 2500
0.000204477 _0.005179083 0.030435317 _6.435575321 9515134643 2.553590406 _ 15.14751373 0.628366795  0.013532152 47 6617925332 0.000204477  -7.72434E-15
TI(K) d 2700
0.001246453 _0.043553323 0.223292013_6.295405336 _ 9.520271096 2723757331 _15.20105034 0.626290347  0.08257733 47 E6.24530456  0.001246453 _ B.28337E-15
TIK) 3000
0.007333311 0.235756433 0.543534338 5.E30236327 9364862512  3.3889294 1195013984 0.751695331 0.432867717 47 E6.65853483 0.0073333M 0
oL or O oo OF Do OR 0s oT ou o O O
P (Bar) 50 Lambda-0.867 __ Phi-1127
TIK) 1500
Guess n3inT (nS3InTLP nSInTLPY 2 nl nZ n3 nZind nd n3 nb6 nTotal Calc nSiInT  Error
5.02292E-12_ 2.5TWEE-10 158476E-05  B.912134168 _9.068650104 _ 2.106951553 5413165554 1077911333 3.32359E-10 47 B6.16572717 _ S.02312E-12_ 2.00483E-16
TIK) 2000
2.52745E-07 _1.26373E-05 0.003554833 _6.595718065 _9.385082753  2.42344766  12.32451349 0.751478684  1.67231E-05 47 6616574383 2.5274SE-07  4.24856E-18
TIK) 2100
1.1§785E-06 _5.93925E-05 0.00770665 _ 6.558971738_ 9.421705345 __ 2.46013339 12.99003558 0.724056098  7.8595E-05 47 66.16500577 _ 118785E-06  -6.55608E-18
TIK) 2200
4.54752E-06 _0.000242391 0.01556891_ 6.52753256  9.452660131_ 2.491633168_ 13.62248614 _0.633301252  0.000320761 47 E6.166047393 4.54752E-06  3.61535E-18
TIK) L 2300
1.75163E-05 _0.000575847 0.029534707 __ £.49516252_9.480353371_2.521002307 _ 14.23031937 0.666208073 _ 0.001153041 47 6616688621 175169E-05 _ 129528E-17
TI(K) d 2400
5.55548E-05  0.00282774 0.0531765 _6.470301526 _9.502445044 _2.545263901 _14.75275636 _ 0.544113333 _0.003742201 47 F6.15346337 5.65548E-05  -5.38035E-18
TIK) I 2500
0.000164233 000821435 0.030636361_6.439605975 9513482793 2579559752 151806841 _0.6270786d4 0010872749 47 6617659992 0000154233 -135525E-18
TIK) 2700
0.001021466 _0.051073308 0.22533d044 _ 6.315221511_9.527302145 2700343317 _15.38499652 _0.619253298 0.067655153 47 F6.23335233_ 0.001021466 _ 6.96058E-17
TIK) r 3000
0.006454033  0.323204645 0.568510902  5.72358314 9.396282937 3.295582587 1252372667 0.750275505 0.430484095 47 6653621127 0.006454033  6.93889E-18
02 EA EE EC ED EE EF EG EH El EJ EE EL
P (Bar) B0 Lambda-0.887 __ Phi-1127
TIK) 1500
Guess n5inT [(n5nT).P nSATLPTHZ nl n2 n3 n2ind nd nS n6 nTotal Cale nSInT  Error
4.13577E-12__ 2.51M46E-10 1.53476E-05 _ 6.912184165 _9.068650104  2.106351553  8.413168854 1077911333 2.76355E-10_d7  BE.IBST2717_ 4.18578E-12 T.1047E-18
TIK) 2000
2.10622E-07 _126373E-05 0.003554301_6.595722057 9.355084344 2423443671 12.32454123  0.761477093  13936E-05 47 BE.I6574I1_ 2.10B22E-07 _ 7.76045E-18
TIK) 2100
9.535835E-07 _5.93937E-05 0.007706732_6.558330772 _ 9.421712506 _2.460174355 1293517386 0724545337 F.54972E-05 47 B6I657I267 _9.89895E-07  171348E-17
TIK) L 2200
4.0402E-06 _0.000242412 0.015563591 _6.527611232_9.d52658393 _ 2.491554496 1362308047 0.69387305_0.00026732¢ 47 E6.16533d43  4.0402F-06  -3.53035E-15
TI(K) d 2300
1.46021E-05 _0.000876124 0.029539389 _ 6.49845011_9.480451822  2.520715617 _14.23257003_0.6E6109621__ 0.00096617 47 66.1666933d  146021E-05 _ 4.39535E-16
TI(K) d 2400
4.TI7TIE-0S _0.002530629 0.053203653_6.471335042 9.502755916_2.547330685 _ 14.76025343 _0.543805527  0.003121657 47 6616834553 4.7I7TIE-0S _ 5.23316E-18
TIK) I 2500
0.000137313 0008233141 0.030763714 _6.442312346 9.520347206 _2.576852782  15.20301343 0.626214237  0.00305705 47 66.17451423  0.000137313 _ 3.39084E-17
TI(K) d 2700
0.000865536 _ 0.051335737 0.227534134 _6.334036874 _9.532152637 _ 2.685125853_ 15.51434533 0.6144058506 0.057322381 47 E6.22304355 0.000865536 _ d.66207E-18
TIK) r 3000
0.00576441  0.3d5864615 0.585102555 G5.794112634  9.4194861558 3.225053034  12.95531118 0.727075256 0.383617726 47 665433443 000576441  1.9082E-16
EMN EOQ EF EQ ER ES ET EU EV EWw Ex EY EZ
P (Bar) 70 Lambda-0.8587 __ Phi-1127
TIK) 1500
Guess nSinT (nSInTLP  (InSInTLPT#Z nl n2 n3 n2ind nd n5 n6 nTotal Cale n5inT  Error
3.5578E-12__ 2.5TMBE-10 158476E-05 6312154165 9.058650104 2106351553 5.413168855 10779333 2.3733E-10 47 BG.I6S72717_ 3.58781E-12 5.966E-18
TIK) 2000
1.80534E-07 _1.26374E-05 0.003554307 6.535724906 _9.385085477 _2.4234405821_ 12.32486105 _0.761475366  11345E-05 47 B6.16573912  180S34E-07  2.331SE-16
TIK) L 2100
5.45435E-07 _5.93946E-05 0.00770679_5.553004363 9421717621 2.460151358 _12.99527265 0.724843522  S.6MI3E-05 47 B6.16575331  5.48495E-07  -5.39124E-15
TI(K) d 2200
3.45325E-06 _0.000242427 0.015570076 _6.527667434 _ 9.45270554 _ 2.491438293 _13.62350507 0.593852303 0.000223143 47 66.16535632  3.45325E-06  2.9133E-15
TIK) r 2300
1.25183E-05 _0.000576322 0.029602735 _ 6.49865543  9.48052218 2520510237 1.23417913 _0.666033263_0.000525331 47  BE.16ESSSS  125183E-0S  3.21686E-16
TI(K) d 2400
4.04671E-05 0002532635 0.053223095 _ 6.472502511 _9.502376173 2546662316 1476565315 0.64358527 0.002677644 47  66.16840451 4.0467TIE-0S__ 4.0115SE-18
TIK) I 2500
0.000117951_0.008256562 0.030565626 _6.444256376 _9.520067444 2.574909352_ 15.21305371_0.625533333 _0.007805227 47 BE.1735324  0.000117351  -5.29304E-15
TI(K) d 2700
0.00075115 0052550474 0.279304326 _6.3456551358 _9.535703691 267351053 15.61035063 0.610857752 0.043737722 47 G6.21546453  0.0007S1S_ -3.03577E-18
TIK) 3000
0.005214457 0365012666 0604162751 5.549716244  9.437463031 3163443483 13.30910131 0.703035412 0.346527433 47 66.51255467 0.005214d67  3.98386E-17
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FE FC Fo FE FF FG FH FI FJ FE FL Fra FH

P (Bar) 80 Lambda-0.857 _ Phi-1127
TIK) 500
Guess nSinT (nSInTLP  ((nSInTLPI#2 nl n2 n3 nZind nd nS n6 nTotal Cale nSinT  Error
3.13333E-12_ 2.5TEE-10 15547EE-05  6.912184158_9.059650104 2105351559 813165955 1O7FIN333  ZO0VVISE-W0 47  E6.IE572717  3.1333E-12  -3.051S2E-18
TK [ 2000

15TSETE-O7  1Z63T4E-0S 0.003554911_5.595727043 9355056326 2423430654 12.32457591 0.T6WTSIT_ L045ZE-05 47 EEIS5T3TEZ  LSTSETE-O7  S.2853E-15
TI(K) d 2100

7.42441E-07 _5.93353E-05 0.00770533¢ _E.5530WGET 9421721458 Z4E01STI6 1293534674 0.724839995  4.9124PE-05 47 G6.I6577623  T.42441E-07 3.902E-16
TIK) r 2200

3.03048E-06 0.000242433 001557044 6.527709591 9.452723652 249156136 13.62382358 0.633337791_0.000200515 47 G516592768  3.03048E-06  S5.2E735E-15
TI(K) d 2300

109559E-05 _0.000576471 0.029605246 _6.493503982_9.430574967 2520356245 14.23539661 0665305476 0.000724312 47 6616545205 109553E-05 -2 TI35IE-1S
TI(K) r 2400

3.54282E-05 0.002534253 0.053237702_6.473004283 _ 9.503141555 2546151435 1476373556 0.643419505  0.002344213 47 E6.15307135_3.54282E-05  1IT198E-17
TIK) I 2500

0.000103371_0.005265706 0.090937925 6445719909 9521934171 2573446318 15.23119307_ 0.625127272 0.006340346 47 B6.172SE7S2  0.000M3371  -7.63007E-18
TI(K) d 2700

0.000683511 005308091 0.730332345 _6.354555513  9.535417037 2664610214 15.65¢4607  0.605144406  0.043330861 47 BE.20I65503  0.000G63511  S.20417E-1S
TIK) r 3000

0.004768477 035147513 OE1TE39199 5.894915722 9451570685 3124250005 1360597303 0.634685758 0317021433 47 6648274868 0.004765477 1127S7E-17

FF F& FR F5 FT FU Fv Fuf Fix F FZ Ga GE

P (Bar) 30 Lambda-0.857 _ Phi-1127
TIK) 1500
Guess n5iInT [n5nTLP (nSInTLPT 12 nl n2 n3 n2ind nd n9 nbB nTotal Cale nSinT  Error
279051E-12 ZETMEE-1D 1GE4TEE-DS 6912134155 S.068650104 2106951553 5413165555 LO7TIIIE  1G4EIEE-10 47 BEIESTITIT_ 2 TI0SE-12 ZEISSIE-19
TK [ 2000

14041BE-07  1.26374E-05 0.00355457 595725705 9395055357 2423437022 1230485747 0TEMT44ST  S.5O907IE-06 47 EEIESTIEE  140415E-07  S.IRIESE-1S
TK) d 2100

£.53954E-07 5.93358E-05  0.007Y0S863 6559022433 9.47172ddd? 2460143223 1299340435 0.724537001 4.35663E-05 47 6616577084 B.59354E-07  145637E-T7
TIK) r ZZ00

2.63336E-06 _0.000242447 0.015570723_6.5277423539.452735407 2491423345 13.62407133 _0.693526036_0.000178242 47  FE.16590541 2E3356E-05 o 20034E-17
TIK) r 2300

9.73335E-06 _0.000376556 0.0235072 6.433329337 _ 9.480618035 252023533 123632615 0665345405 0.00054445 47 BE.IGE3TISZ 9.73385E-05  -124192E-17
TK) d 2400

3.15052E-05 0.002335464  0.053243073 6473334714 9.503270304 254577013 M.77289166 0643231133 0.002084627 47 B6.I575TI8_ 3.15052E-05  -19109E-13
TIK) I 2500

9.13397E-05 0.008279976  0.030334376 6.446360557 9521798107 2572305041 15.24054503 0624763336 0.00S05773 47 B6.17190435  9.13397E-05  -B.172I7E-13
TK) d 2700

000055423 0.053480712 0.231255572  6.361503765  9.540555414  ZEETETI60 B T4341704 0.E05003029 0039341047 47 GE.PO0C0SSEE 000055423 1B263E1T
TK) d 3000

0.004335133 0395831928 0.623151753  5.932519327 9.463732 3.0866455 13.89958397 0.652523443 0.23223173 47 6645801634 0.004335133 -6.33583E-15

GO GE GF GG GH Gl G GK GL G GM GO GP

P (Bar) 100 Lambda-0.887 _ Phi-1127
TIK) 1500
Guess n5InT (nSInT)LP nSATLPY U2 nl n2 n3 n2ind nd nS n6 nTotal Cale nSinT  Ermror
25TMEE-12 2. 5TI4EE-10 15847EE-05  E.912184165  9.055650104 2105331553 5413168855 107711333 166173E-10_d47 EEIGST2VIT_ 25TMYE-12  6.27533E-13
TIK) [ 2000

135374E-07 1 26374E-05 0.003554917_6.595730035  9.385087515 2423435693 1232489671 0.75MTI028  S.3516SE-05 47 BE.JSSTIEE3  LPE3T4E-OT  C.OEIEE-1S
TI(K) d 2100

5.93362E-07 5.93962E-05 0.007706836_6.553025544  9.421726829 2460136053 12.99845047 0724534614 3.93E-05 47 BE.IESTEE4T 5.93362E-07  S.48454E-13
TI(K) d 2200

2.42454E-06 0000242454 0.01557095 6527763615 9.452744811 249133711 13.62426955  0.693518632_ 0.000160422 47 BE.16585753  2.42454E-06  1LOM0TEE-TT
TI(K) d 2300

5.7EE7IE-06_0.000376673 0.02960576¢ _6.439025245 9.480645336 2520040452 1423707803 0665912547 0.000530056 47 66.18530724 8. 7EETIE-06  7.97905E-13
TI(K) d 2400

2.83643E-05 0002836435 0.053255138_6.473707295 9503373373 2545458429 1477541922 0.64313807  0.001376801 47 BE.I67E0337  2.83643E-05  -2.1953E-13
TIK) I 2500

5.728822E-05_0.00325853222 0.0310336575_6.447775596 9522059542 2571330131 1524823519 0624471601 0.005484417 47 BETFI211S3 5.25522E-05  183217E-16
TI(K) d 2700

0.000533075 _0.053807513 0.2319654465 _6.367299935 _ 9.542291737  ZESIS657Y 157914455 0.604763705  0.035621233 47 G6.20134547 0.000533075  3.65546E-16
TI(K) d 3000

0.004034343  0.405434296 0639127762 5.964380597 9473693335 305478513 1W.07I34546 OET2E7SI08 027138517 47  66.4371123¢  0.004084343 i

GR GS GT Gl G G G G GZ Ha HE HC HO

P (Bar) 10 Lambds-0.887 _ Phi-1127
TIK) 500
Guess n5inT [n5nT).P (nSATLPTHZ nl n2 n3 n2ind nd nS n6 nTotal Cale nSInT  Error
2.28315E-12_ 2.5TWEE-10 15547EE-05  6.912184158_9.059550104 2105351559 8.M3165955  1O7FIN333  1SI0B6E-10 47  E6.IEST2717F 2.28315E-12  -9.11354E-20
TK [ 2000

114596E-07  1263T4E-05 0.003554919 6535731123 9.385087947 2423434605 1232490428 076173496 TEOISIE-0S 47 EEIGST34TY  114886E-07 LOTISE-T7
TI(K) d 2100

5.39363E-07 5.93366E-05 0.007705913_5.553034036 _ 9.421728782 2460131691 1299545513 0.724832661 3.5727SE-0S 47 FE.IGSVE29 5.39969E-07  192085E-13
TI(K) d 2200

2.70415E-06 __ 0.00024246 0.01S571135_6.527790084 _9.452752506_ 2491375644 13.62443174 0693905937 _0.000145842 47 E6.18587301  2.70418E-05  -125238E-17
TI(K) d 2300

7.9705E-06 _0.00057E7SS 0.023510044 _ 6.49310373  9.480575787 2520061333 14.23769337 0.665535656 0.000SZ7378_d7  GG16625455  V.970SE-06  -131256E-17
TIK) r 2400

2.5793E-05  0.002537223 0.053265649  6.47396321  9.50345775 2545202516 1477748833 0.643103693  0.001706656 47  GE16743353 2 5733E-05  -2.40557E-13

TIK) I 2500

7.5409E-05 0.005234353 009107653 6.448525615  9.522328924 257040112 1525445529 0.624232513 0.0043535967 47 G6TFOTIT04  T.5409E-05  6.V3S6IE-19
TI(K) d 2700

0.000431633 _0.054073662 0.732550344 _ 6.37202005 9.543723664 2 A4TMSE6T  15.83132974 0602837773 0.032545275 47 6619527244 0.000431633 i
TI(K) d 3000

0.003815878  0.413733352 0647873407 5331779674 3482171753 3.027330M3 1427200323 0664383684 025344345 47  BE4IFVOEZ  0.003H5818 147451E-17

54



10-110 Bar Polynomial equations-

10

20

30

40

50

60

70

80

y = -0.000000000000000003265714510158x°
0.000000000246340888467309000000x*  +
0.001182815558811310000000000000x> +
362.809807599340000000000000000000

y = -0.000000000000000001695071273978x°
0.000000000132462226319237000000x*  +
0.000653279715267016000000000000x> +
204.620463648661000000000000000000

y = -0.000000000000000000938449848646x°
0.000000000076216769822470300000x*  +
0.000385607809024501000000000000x* +
122.972194329876000000000000000000

y = -0.000000000000000000528954650241x°
0.000000000045376146220269500000x*  +
0.000237253889008004000000000000x> +
77.316479655467400000000000000000

y = -0.000000000000000000285544754013x°
0.000000000026840428808937800000x*  +
0.000147337529864819000000000000x> +
49.462744580581700000000000000000

y = -0.000000000000000000131269520609x°
0.000000000014962669202463400000x*  +
0.000089259588301909400000000000x* +
31.364515509788100000000000000000

y = -0.000000000000000000028998775474x°
0.000000000006995936086520910000x*  +
0.000049986203694838200000000000x* +
19.053502479086800000000000000000

y = 0.000000000000000000040999583493x°
0.000000000001471653064827760000x*  +
0.000022513303222292200000000000x? +

10.387927593769900000000000000000

55

+ 0.000000000000044216619304584500x°
0.000000723629002091967000000000x>
1.020284171158520000000000000000x

+ 0.000000000000023390997171197100x°
0.000000394688919591779000000000x>
0.569798184121800000000000000000x

+ 0.000000000000013230733879992200x°
0.000000230288019121722000000000x>
0.339622494630065000000000000000x

+ 0.000000000000007694012575315270x°
0.000000139635491615598000000000x>
0.211455601212380000000000000000x

+ 0.000000000000004383347801869650x°
0.000000084907538501227400000000x>
0.133503600575026000000000000000x

+ 0.000000000000002272463559436970x°
0.000000049687694916185900000000x>
0.082993235525360900000000000000x

+ 0.000000000000000864103249946989x°
0.000000025960205906015800000000x>
0.048728148214018300000000000000x

- 0.000000000000000106814300437630x°
0.000000009428213726639900000000x>
0.024677994860320700000000000000x



90

100

y 0.000000000000000000090007208519x®

0.000000000002454076630612340000x* -

0.000002799386754275760000000000x> +

4.127716329809600000000000000000

0.000000000000000000124851045564x°

Y
0.000000000005294278700442980000x* -
0.000011621426667060000000000000x* -
0.485959577221457000000000000000

y 0.000000000000000000149853331028x°

0.000000000007375185169451260000x* -

0.000022322480342099400000000000x> -

110 3.938546995112980000000000000000

- 0.000000000000000792249877065255x°
0.000000002382776235941500000000x°
0.007356901640006560000000000000x

- 0.000000000000001284385223723640x>
0.000000010979961403209900000000x*
0.005365277976749340000000000000x

- 0.000000000000001641719063415390x>
0.000000017323482850674500000000x°
0.014849578046370400000000000000x

N5 values-

=y} co CF ca CR cs =) cu cv Chw CH (=3
1 |[Temp 10 20 30 40 50 60 70 80 a0 100 110
2 1500)  16E17ZE-03|  B3088E-90|  SEIOCEND|  41542SE10|  332342E-10| 2 TESSE-I0|  Z3TESEEI0|  AOTTIEI0|  1S4E33E-10|  1BEISSE-0|  15I082E-10
3 2000| ©.360B4E 05|  4.7005E 05| 2 7STISE 05| COO0FE 05|  1GT2SE05)  159SRE 05|  119450E 05|  10452E05| 92907 05| S361BSE 06| T.E0SE G
4 Z100]  0.000392776] 000019545 0000130551  S.5240BE-05| 7 OGODE-U5|  B.G4O072E-05|  GEWISE-05| 4. 9124%E05| 4 36563E-05 359E-05|  3E57275E-g
5 2200 00050043 O000S0T2S|  0OD0S344T7]  0.000400593]  O.000320761) 0000257524 00002255 0000200515 0.0007782dz|  0.O00TE0422|  0.000MEEME
3 2300 0005TEZISE|  n002gsadEs|  000929ES|  0.00Westl|  0.001Ea04] 000095517 0000825331 0.00072431z| 000054445  0.0005S0056|  0.000G27ETH
7 2400| 0078274418 0.009Z716EY]  OO0BZTIOES|  O.00METOETS|  O.005742201)  OO0SIZIEET|  D.O0ZETI644| 0002344213 0002054627 0001875801 0.00TTOBECH
g 2500 0050553001 00ZES00fE|  OOMToMEdd]  0.013E32152|  O0.010872Z74S)  0.O0905705|  0.0078O0SZZT|  0O0GS40345|  OO00B0STTI|  0.O0S454417| 0004589557
3 2700|  025377asEs|  0.48E30179|  01060767H|  0.08257r33|  O.0GTESSIS|  0.057322351  0.0497ITYZZ| 0043930861 0.03934047| 0055621299 003254527
W 3000] 1006378651 07eesongds|  0.58156765]  0492867TIT]  0.4304684098)  0.363617726] 0.od6A274as| 0577021433 O.2oeealiva| 027139517 0.2534454d)
Lambda-0.9, Phi-1.111

EH El B = EL Bt EM EO BF EQ EFR B BT
# |P (Bar) 10 Lambada-0.4 Fhi- 1111
32 [ TIK] 1500
3
34 | Guess nSinT [(nSInTL.P (nSInTLPYH2 nl n2 n3 nZ2ind nd nS nb nTotal Cale n5inT Emor
5 BIBMTEN BIBMTED LE3MIE-05_ TO4D03ETIT 907 154852151 STERIAIE  D9ZSPEEI  2IPS33E-09 47 GRABESEBEY  BIBMTEA LIGTISE

L

3 | T (K] 2000
7 LTZIE-06 172192E-05 LOU4MIEIT  G.TEOTORISS  O.SG00B6045  DIZSUSUTIE  14ISEESIIE  DE4RIII9E4 00001455 47 GESEAIUEI  LTEIZE-0E  BE44TSE-
3 | TIK] I 2100
2] .A0HIE-08 SAVME-05 DO0SOD0EIE  B7ISOTIEE 9331953301 2iB0BIGZ4d 1613044133 DE19030089  00DOSIITTE 47 GEAEIIZET SADTHE-DE 49329661
40| T(K) r 2200
4 3I0ZEEE-05 0000330266 0.0IBITIIE GEAS4IIEA3 G40SEIEA03 2190456296 IRA0IPI4TT_ 0SIIETITT  D.O0OZITEISE 47 GESIIEE0S  BI0ZEEE-05  3.50333E-
£ (TK 2300
4 0000115452 0001134518 003441632 BEE533352  9.430IEE433  22PISEE363  IG5493376 (.5EDEII6ET 0.00TH0S5TY 47 GESDEESHST  DOODNS45Z 2 BIM4SE-lS
# (TIK) 2400
45 DODDITEOAS  DOOITEONZE DOBIOTINT  GET74505 944763665 DIEOB4339  IES435MO1 DESTI0MH 0024535236 47 BEIIMTHZ  DOODITEAYE  -B.BG4GBE-
4T (K) [ 2500
47 0001017043 LOIITO47T DA003457E1  GEIGERE55T  S4410E4Sr4 2353003332 15801524 (559935176 0.0ETOS0ZES 47 GEIGEIENZS  DODINTO4E  EEIB93E-E
4 (T K] 2700
4 DOMEIEIE  D04E364603 DFEIR4414 BIIBO0TTE0 9IELIT494  STEIGENE  MESIGANIE  DE3SEIE05  O.30GAMEE 47 GE9EE03  DOD4EIEHE ]
50 | T (K] I 3000
51 0B 2TET 0164273712 DADS30EIE 491739477 299 OTIMAMTIZ 929505437  100TZ00SEI 1100458353 47 BEIEEMTET OOIG4ETITI ]

56

+

+

+

+

+

+

+



kil
3z
33
34
35

36

37
38
28
40
4
42
43
m
45
I
47
I
43
50
51

3
32
2
3
35

=4

28

w
3
3
40
4
4
43
44
45
45
I
I
43
50
51

2
2
33
3
35

=4

36

BY B =5 BY EZ CA CE cCc co CE CF CG CH
P [Bar) 20 Lambda-0.9 Phi-1.111
T (K] 1500
Guess nSinT  [(nSInTLP ((nSnTLPYHZ nl n2 n3 nZind nd n3 nB nTotal Calc n5inT Emor
1LEQTA4E-11 2. 2847E-10 183942E-05  F.O4003ET2E  0.0F07437 124206216 O.7EDI24427 092092563  1IMEFE-09 47 EE.20000200 1EQIT4E-1 1.71196E-12
14
T (K] 2000
9.E1045E-07 1. 72209E-05 0004145208 6. 7EOSS0633 935011701 2128008256 1438730508 06495982933 GETIME-D5 47 GH.830045E2 8.61045E-07  E.O28E5E-12
T(K) r 2100
4.05251E-06  2.10802E-05 0009002786 ET720467632 0282109546 20421257 1512409256 0617290454 0.0002ETY0IE 47 E5.22315591 4.05251E-06  -E.02932E-12
T(K) r 2200
166453E-06 0000330917 0013191116 6.7O005E243  9.403373868 2188832046 1591636303 0591126142 0.0010F0205 47 E6.23997309 166463E-05 -4 T43235E-20
T (K) d 2300
5.96442E-05  0.001132534 0034535157 BETISGZEE 9432054634 2.21PE32663 1660732741 056745366  0.003330125 47 E5.899251301 5.96442E-05 115196E-15
T (K) d 2400
0000150801 0.003312017 0061741536 BE3TEHINET 9448356158 2251295722 1712835403 0551803802 0012560873 47 GRA0144876 10.000130&01 1.32815E-13
T(K) d 2500
0000533057 0UM0TEI3G 0103735891 6654354860 94657448 230445402 (TAT4T2433 0544225352 0.035471047 47 6592435534 0.000535057  -2.05333E-18
TIK) d 2700
000232437 0.06648741 0.237EV0801  B9M2T2 9417924947 2 BESI4E1ES 1617991512 0582076053 018BE21722 47 GE.OFESI0E1 000232437 1.734T2E-17
T(K) r 3000
OMENTEN 0242357817 0452238504 5335903546 91B5TE0TES 2543985343 1084484375 0844245212 0803223389 47 BEEITNHTZE 0211753 0
a1 CK CL Ch CH co CF ca CR =5 CT cu CY
P [Bar) 30 Lambda-0.3 Fhi-1.111
TIK] 1500
Guess nSinT  (nSInTLP  ((n5InTLPYU2Z nl nZ n3 nZing nd nd nb nTotal Cale nSnT Error
11Z7E2E-11 3.38347E-10 1.53042E-05  7.040036733 207107437 154385215 9. 76612444 092892563 TA3ME-10 47 B5.35058953 11Z7E2E-11 1E357EE-15
L
TIK]) 2000
G.7405E-07  1.72215E-05 0.004143373 E.PE0I0813 9350127334 2127380753 143876295 (E45957 2666 3.7E235E-05 47 B5.83892671 5.7405E-07  -3.137T45E-13
TIK) d 2100
2F02NE-06  20632E-05 0003003509 6728598913 9382156113 2160283976 15.196321851 017843881 0000172039 47 EH.23306693 2. 7021E-0E 9.2136E-18
T K] r 2200
110378E-05 000033135 0019197103 E7O0599704 9409056852 2189289185 1592210161 0590943148 0.000727278 47 EB.G8IE1617 11037RE-05  5.39035E-12
T (K] r 2300
3.985V2E-05 0001135716 0034573133 GETIIES134 9432683472 2215719750 1662703055  0.5EVII0528 0002626252 47 EG.85151514 3985 72E-05 -2 AG5E-13
TIK] r 2400
0000123024 0.003340713 0061973454 6E43391046 9450347213 2244997843 1719330372 0549652732 0008436423 47 B5.89732631 0.000123024 B.9631E-18
T(K) I 2600
0000366125 0.010983743 01045303354 BEOIS277I3 9461018539 228701096 1755351383 0535991461 0.02413239 47 BR.A130212% 0000366125 1.02999E-17
T (K] r 2700
0.0020535914  0.0GIE174H2 0.248228548 6398595065 9441293738 2490253821 16.89965488 0858701202 0135603623 47 BE.02445751 0.002053914 2597 75E-16
TIK) r 3000
0.009933062  0.297991348 0546886296 BRBETEES4E 9232268086 2332132043 1202532922 077734914 (0EEI044583 47 BES499334% 0.009933062  9.54092E-17
Ci cY CZ OA (n]=] oc oo OE DF OG OH ol o
P [Bar) 40 Lambda-0.9 Fhi-1.111
TIK) 1500
Guess nSinT  (nSTLP ((nSaTLPYr#2 nl n2 n3 nZind nd n3 n6 nTotal Cale nSinT Error
Q4E2E0E-12  2294TE-0 182042E-05  F.O4003E74  DOFIOT43T 1942062140 OTERI24442 092202561 EETIME-ID 47 E6.20000000 S4E2E0E-12  2EIIEE-12
14
TIK] 2000
4.30546E-07 172Z1ZE-05 0.004143314  E.FEOS21879  8.350132436 2AZTIEVO0N M4.3ETVE20Z  0.E4356FH04 2.83681E-05 47 EESSEAITIE 4. 30545E-07 1.33666E-15
TIK) r 2100
202ET4E-0E  210E9VE-05 000900287 B72EEE4E2 038217041 20224260 1519502963  OEITE20529 000013354 47 EE.20002247 202E74E-DE  1.74044E-17
TIK) [ 2200
S.28109E-06  0.000331244 0013200101 E.FOOSTI406  9.403145432 21895017483 15.92472443 0530851565 0000545636 47 E5.58343453 5.28109E-06 1.37965E-17
TIK) r 2300
2.90286E-05 0001197141 0024599722 EETHESE 9423007920 2214729722 1662602093 0BEES92071  QOMO72016 47 E6.2002E03 2.99286E-08  BO2923E-19
TIK] 2400
9.63832E-05  0.003355327 006203128 GE4TOFEI56 945133277 2241312933 (T.22G98372 054886723 0006361132 47 66.8352400% 9.63532E-05 34413E-13
TIK) I 2500
0000277519 0.0111007ES QI0G2E019  EEI0MEISE 9463713084 2272072724 IVE4ETEEZ  OB2E22E016 0019290426 47 EEO0TITIRT 0.000277619  207082E-17
TIK) [ 2700
000619246 0064769543 0.2544533211 6443070795 9454313572 2445313034 1732554282 00456064258 006363372 47 EG.99575226 0001613246 9.011533E-16
TIK) r 3000
0008536602 034146408 0584343279 BEITIZTOZ 927THGE16E 3191654187 1287263028 07208433834 05ETIMEZZ 47 BE45E13301 0003536602 1]

57



#
22
k]
24
35

3E

a7
35
29
40
4
42
43
44
45
46
47
48

3
a2

34
35

26

a7
38
29
40
4
42
43
44
45
46
47
48
49
50
51

A

3
a2

34
35

26

a7
38
29
40
4
42
43
44
45
46
47
48
49
50
]

oL oM DN Do OF jule} DF: DS oT ou ov D D
P (Bar] 50 Lambda-0.9 Fhi-111
TIK) 1500
Guess nSInT [(MSInTLP [((nSInTLPY1Z nl n2 n3 nZ2ind nd nS n6 nTotal Cale nSInT Error
£.7EEI5E-12 5.38347E-10 153942E-05 704003674 9.0PIOF457 1548862149 975124443 D.9PE92663  445QESE-ID 47 E5.089G8889  GTEEIIE2  18RIIE-IT
L
TIK) 2000
344439E-07  1TRRPE-05 0004149935 B.7B0930129  9.350135593 212795876 1438782535 0640864407 2OBS4TELDS 47 EESGEINEE  D44439E-07 4 T4RITE-S
TIK) r F]
1E2I47E-06 8.J0T36E-05 0003004088 6728704049 9382193387 216018484 1613620486 061705612 0000I06E3F 47 EE.S9899573 1G24TE-DE  B724E5E-12
TI(K) r 2200
£.62618E-06 0000331309 0015201901 BPOI034E15 9400203407 21STE54574  I5.02629936 0.5A0736533 0000436635 47 E585932548  GGIEISE-05  GIEGIE-13
TiK] r 2300
2.395E-05  0.001197998 003E1ZH GET4TE4300 9433199336 2214134581 156429969 05EEE00664  DO0IG7ETI3 47 BES004E7E2 2.39BE-05  -BERS42E-12
TIK) r 2400
7I2E3FE05 0003864133 00E2162554  GE45998669 9461927385 2239890219 1724575746 0548072615 (0.005092528 47 E5.39398M2  77I8I7E-05 -304937E-18
TIK) il 2500
0000223459 001172926 0105702064 GEIG301552 9465356103 2272557336 1770403865 0534643691 (.0MW7T2ETZ5 47 G5.90361561  0.000223459  9.02638E-18
TIK] I 700
0001336312 0066915608 0.25269061 6476491 O4E2EG0062 2417033978 IR6I019307 0537309938 (.086299060 47  GEOTFISR0E  DO0IZIE312 LIPOME-T
TIK) r 3000
0.0075HE4T 0377062353 064070316 5738034168 9511643447 3000794721 1352735499 06B5I56553 0500566748 47 BEIGH6TEEY DLOOTHHG4T 0
Dz EA EE EC ED EE EF EG EH El EJ EK EL
P [Barl 60 Lambda-0.9 Phi-1111
TIK] 1500
Guess n3nT [nSInTL.P ((nSInTLPIZ2 nl nZ n3 n2ind nd n3 nb nTotal Calc nS'nT Error
563912E-12 3.38347E-10 153942E-05 704003674 S0TIOT4371 1548852143  DT7EG124443 0928925629  37FISSSE-ID 47 6585888869 BBI9IZE-2  -5.TIEI9E-13
L
TIK) 2000
287035E-07  1FE2ZIE-05 0004149943 6760335629 9350137658 212795326 1436787425 0649362342 1B9IZ4E-D5 47 B5.8689078  2S8T0ISE-07  -2ITETIE-S
TIK] I E]
135127E-06 _ S.J0TEZE-05 0009004233 6728730338 9.382202708 2060159551 1519663901 0ETF797294 S.0039SE-05 47 BE9G89TFE2  1IG1Z7EDE  121MIE-T
TIK) r Z200
552255E-06 0.000331353 0013203102 B70114329 9409240068 2137745599 15.92734976 (590759932 0.00036387F 47 E6.38925277  G52255E-06  -5.I0305E-1%
TI(K) r 2300
193TEZE-05 _ 0.00HIA571 0054620381 BETGISIE] 9433327081 2213737328 1654686413 OSEEETEON 000136235 47 EGA0020612  199762E-05  BIS0GZE-S
TiK] r 2400
GAB02IE-05 0003870124 0062210323 GES02G5443 945232613 2239603446 1725000998  0S47ET4E2 0004250244 47 EESG3I913  GABO2IE-05 -B49T4IER
TK) I 2500
0000187032 D.0M221334 0105933443 E.619998324  9.4EE4EIGTI 226390565 1774279239 0533538423 0012325608 47 E5.9012M5 0000187032 BAZET4E-8
TI(K) r 2700
0001141241 0.053474452 0261676235 E.492064421  94GS454E77 2 I0GER44EE  IR.EI413305 0531515323 0.075ZBI006 47 650541539 00011241 A7ITIEAT
TiK] r 3000
0.00ETE6F76  0.40TME576 0633080354 5.AT4962139 9335824938 301392669 14.05627278  0BE4I7S002 0450161957 47 633905085  0.00G786TTE 0
EN EO EF EQ ER ES ET EU Ev Ew Ex EY EZ
P [Barl 70 Lambda-0.9 Phi-1111
TIK] 1500
Guess nSInT [NSInTLP (InSInTL.PIiZ nl n2 n3 n2ind nd n3 nG nTotal Calc nSinT Error
483355612 3.38347E-10 153942E-05 704003674 S0TIOT4371 1848552149  D7EO124444 0928925629 JIS4TEE-ID 47 6585868889 483353E-12  -BOIET4E-1S
L
TIK) 2000
24E03IE-07  172222E-05 000445959 B PE0I3AG57 9350139133 2127948332 M4.5TO0O7  OB49560867  1B2I07E-D5 47 GEHEGI051  P4EOME-DT  BTA04E-S
TiK] r 2100
LIE32BE-06  RA0VSIE-05 0009004336 E.72ET490E  9.382009362  2IE0I20772  IGJBGTIZH1 DEITPO0E32  TEMGE.05 47  GHS9E9EE21  LISG2BE-DG  -L7OFTSE-T
TIK) r 2200
4 7340BE-06  0.000331384 0015203959 BFOIZZI005 940926626  21S7EEFSS4  15.92810028 059073374 0000311923 47  G538920081  4.7340BE-0  LU38GE-17
T(K) r 2300
171263605 0.00H3E38 0034626296 6676435545 9433418385 2213453341 1B.64970824  0.5GEBSIE04 0001128583 47  GESAO0ITET  ATIZSIE05  G9EHIE-
TIK) r 2400
553434E-05  0.003874336 0052244569 6651207018 9452610003 2237681871 17.2686106% (547309997 0.003547045 47 689263693  E53484E-05  1IG196E-19
TK) I 2500
0000160818 0.011257301 0105100431 BEZ2658834 9467256552 2266230055  IRTTOPEN 0532743448 0010597863 47 GE.S9943675  D.OOOIE0I  137423E-17
TIK) r 2700
00003351 0L0BIE5ITE 0263931393 BEOTDSE412  9.4727TEE7E8 2381832477 IPAGTEET4T 0527213232 (.0G5633955 47 EE.95452285 00003351 9I07SE-18
TIK) r 3000
0006135491 0.433054365 0655068663 5.3R0ITE60 9354696933 2952791621 1440659457 0646303067 0410153455 47 GE29904734 0005135431 i

58



#
22
k]
24
35

3E

a7
35
29
40
4
42
43
44
45
46
47
48
49
50
]

3
32

34
35

3E

a7
38
29
40
41
42
43
44
45
46
47
48
49
50
]

3
32
33
3
35

=4

36

37
3z
38
40
4
4z
42
44
45
45
47
4
43
50
51

FE FC FO FE FF FG FH Fi FJ FEK FL I FI
P [Bar) &0 Lambda-03 Fhi-1111
TIK) 1500
Guess nSInT [(MSInTLP [((nSInTLPYHiZ nl n2 n3 nZ2ind nd nS n6 nTotal Cale nSInT Error
472934E-12 338M7E-W0 183947E-05  T.O4003674  9.07I074371 184885219 97EEIP4444 (0920906623 DVSREEE-I0 47 EES9882909 4.27933E12  BS4GBRER
L
TIK) 2000
2IB2PEE-07  172227E-06 Q004143957 B7E0947604  9I60MO0239  2177O4E385  M.3IPO0636  (B498RI7E1  14IB44E-05 47 EGO0890307  ZISITREOF  BTHIZFEIS
TIK) r F]
LIN349E-06  £10795E-08 Q0000444 GTIETEID  QIGIOMIEE  2IGOIZEGE0  15IRGE4422  OGIFTEEE4S  GETTRE-OF 47 GEOESOSEET  LOIMOE-DE  -5IITH4EAR
TI(K) r 2200
4 IRIE-05 00003408 QOIE204605  BTOIRPOS0 9403285905 ZISTROSGSS  IGAPOEEIZ  OBA0TMON OO00ITIAGE 47 GGSOOIGIS4 MIRIE-DE  -1484BIE-T
TiK] r 2300
14991E-05 000139288 0034630736 GETEE4GEES 94330690 2013040221 IEESI4IN (SEESIZ02  (.00098TTEZ 47 E5.09997EES 1A9NE-05 _ 14203E-17
TIK) r 2400
4 B4EASE-05  OOOIETFES QOEZEFIGE] GEGISNNGE  S4BIRIIAST  ZPIESE9RH 17.ITHEGEIS  OB4TIFEON:  0O0IISSTES 47 EGSSU0SZET  4S4ER9E-05  THAEINE-IE
TIK) il 2500
QOONHOE] 000254055 QI0G2ZEGEY  BED4GEBI0S  O4ETAGETET  DRGIIIGH TRTMIEATT OBIZM4II3  DO0SZAGOIS 47 GEASSS391 DO0OMIOS]  3ETE0ZE-S
TIK] I 700
0.000822402 _ 0.070552124 0265891298 E.51263028  O47E09712 2370259609 1209750722 052300298  O.059131355 47 EG.94702074  0.000892402  ZTMTIEIR
TIK) r 3000
0.005EIG5IT  0ABETEFTEE OETEOTEOA]  GAGEIOR4ES  AIEAAZI952  ZA0GAM4Z  METIZEIZ OGI0OTO04E OITT4SZEE 47 BEZERISITI  0OOSEAEEIT 0
FF FQ FFR Fs FT Fu i Fiuf Fi F FZ GA GE
P [Bar] 90 Lambds-04 Fhi-1111
TIK] 1500
Guess n3InT [nSInTL.P ((nSInTL.PrZ nl nZ n3 n2ind nd n3 n6 nTotal Cale nS/nT Error
3TESIE-Z  B3EMTE-N LES94PE-05  TO4003E74  S.0TIO74371  148052M9  S7EEIRddd 0APEI06EZI  DATTOME-D 47 EESOS53S00  ATEOMPER  BAITOGE-:
L
TIK) 000
L136IE-07  17RFRIE-08 Q0043973 BTE0944PO5 9350141009 21PTO44094  1433POEETS  (E49563001  1PGOS4E-05 47 BEES0O0NS  1OISRAE-OF  -G.9ESIIE-E
TiK] r 2100
9.00F35E-07  £.10806E-08 0009004474 E.TZETTAIEE  9.302213238  IE0IMT34  IG1IE94595  OEITTRITEZ  5O9IGJE0S 47 6509994225 9.00995E-07 TIMTE-IZ
TI(K) r 2200
ZESIEIE-0E 0000346 DOEEOGI0E  ETINSZ4E4T 9409301183 ZIEVEEZ4]  TGRZHI0ZE  OGA0EIESN 000024I63F 47 EEES9INIGE  3ERGIE-05  3EIESSE-E
T(K) r 300
L3320E-05  0.001133527 0.0M4E34191 _ EETEIME04 9433540239 2213074385 1G.G53G04E  (GEE4GI7E1  OOODSPEIS4 47 ESES97TETO7  133P8IE-05  1O4E47E-IT
TIK) r 2400
43MM2IE-05 0L0032R0093 D0GZ290392  GEGI4IR034  Q4EXIG0CE  DIGGH4G00E 17810343 OE4TO09M4  DO0ZS40TI4 47 GESUITIIGE 43M2IE-05 2 3I0VIE-12
TK) I 2500
0000126612 001305081 0106326353 GEFERIZEE]  S4EBIIIE] 2 IEIEEE T7E0EHIIE OGIIETEZY OOOSITT4TS 47 EEEAFIGE3E  QOODIZEEIE  BE4ESIE-E
TIK) r 2700
0000732724 00715163 0267105154 E.5I7B40221 9ATETI4E0Z  2I61MEEE2  12IBI7ITEE  O5MVEI82  00GZITIM4 47 EBO4MEZ0Z  0.0007SITA4 2 TIOSIE-1R
TIK) r 3000
000GZEETEE  0.47EHI0TST OERITANGET  BOZEISTONE 4382540408 ZEEOTOMF]  1GI9B38178  GIP4E3652  O3B0INSE 47 BE23A08073  O.00G28ETES 0
GO GE GF G& GH Gl Gl Gk GL G Gl GO GF
P [Barl 100 Lambda-0.8 Phi-1.iH
TIK) 1500
Uess nain noni ) nainll n . n. nLin n [ nl nlotal alc nain mor
G SinT [nSInTLP (nSinTLPI12 nl 2 3 2ind d 5 6 nTotal Cale n5InT E
33EMTE?  3IZMVE-N 183047606 704003674 S07I0TAZT1 1948350M9  9TRSIZ445 0978905620  202936EW0 47  B5.89082009 33835E-12_ ZI905IE-IT
r
TIK) 000
LTEEEIE-OT  1PEREIE-DS DOOH4397TE  BTEOMEEES  SI50MITET  ZISTSMIZE  43STITE03  0G49S5ER13 LIMTEE0S 47 GEO0SA0024  1TEIRIEDT  BEVIE-N
T(K) d 2100
SI0EME-DT S 10ME-OS D.O0S004E22  BTIETERIIG O.3G2IM344  ZIEOIOGHT  ISISTORTIE  OGIFTTSESS GMIITE-06 47 GGSSEMIM  SI0SME-DT  14PESSEIT
TiK) r #200
3IM4E-06  0.00033144 0.013205504  E70I360920 940946 ZIEVEITIE 1592946172 0530586584 0000213383 47 EREINOTIT IIMEDE  LE4ENEIT
TIK) r 2300
LI997ZE-05 0001135713 0.034EIE967  BETE4TIZ 9433592003 2212941667 IGEG4ER44T  0BEEAIT092 0000730431 4T GE.2906T932  LI99TIE-DS  4.35IVEE-
T(K) r 2400
3E8ZE-05  0L003EE2097 0062305476 EEEZETIO  S4G3I4I3 3 IIE0MTE4N  ITI8GESG34  OGHEETEEED  DODIGEVET 47  GEESMMEEE GEEHIE-DE L4ETINE-IT
TIK) d 2500
QOOOTEZE  D0NEEE 0I0E4047  EEZT4S0574  S4EREIN0Z P IEIIMETIS  ITEEITEIN OBII008E  QO00T4E0TER 47 E5.EIEI4NES DO00MEEE 3 3SERE-18
TI(K) d 2700
QO00TI9EE?  O.0TI9EE1SS 0.ZGEZEE07Y BEIEEAT O4B0IIEE  PIRISAIOGS  I0.PEDGEITT OGINISSIS 0047451348 47 BEOIEM4O0TY QOOOTINGER  9.BEERE-R
T(K) r 3000
DO0IITTEE  0493TTETED 0T0ZERIEES  GOGADIZIE4  S3GISTISE ZEP4EVETIE  IB4THGE06S  OE0ESIZEGY  0IZEAG5S06 47 GEZIGS44ED  DOD4A3FTZE -13ETTSE-T

59



GR GS GT GU GY G GH GY G2 HA HE: HC HO
3 | P (Bar) 110 Lambda-0.9 Fhi-1111
32| T (K) 1500
13
34 |Guess nSInT [nSInTLP ((nSaTLPTHZ nl n2 n3 n2ind nd nS nb6 nTotal Calc nS'nT  Error
5 3.07589E-12_ 3.38347E-10 153942E-05 704003674 9071074371 1848862149 9766124445 (.928926629  20266VE-1D_ 47 ES. 30769E-12 116HISE-17

L

36 | T (K) 2000
a7 15E5EFE-07  172223E-05 0004149931 E.760948128  9.35014235 212794076 14.35798636 064986765 LOIMGE-05 47 655888992 15EGGTE-D7  -BEA5IIE-IE
28 | TIK) r 2100
39 TATHE-07 _ &10821E-05 0009004562 B72679000  9.382023586 2160035799 I615F09396  OEIFTTEN4 4 ESET4E-05 47 E6.S58I3T4E T.3THE-07 _ B.SE5EE-1S
40 | T (K] r Z200
41 30132E-06 _0.000331452 0015206832 BFOIZ90E1E 9400323421 2167498273  15.92073847 0.B90ETEETI 0000198537 47 EE.88902743 20032E-06  BA292IE-12
42| TIK) r 2200
43 10308E-05 _ 0.001133576 0034639221 GE7E0SGB4 9433617528 2712833048 I6E5592298  0SEE3EATZ 0000715721 47 E5.8EI607E1 L030BE-05 _-4.B0ZEIE-18
44 [T (K] r 2400
45 353067E-05 0003883739 006231965 G.EBI2P4577 0463233420 2. 236EE4012  17.28934052  DE4E7RESTI 0.002326402 47  B580121529  35S0G7E-D5  -372684E-19
4| T (K) i 2500
47 0.000103053 0011336832 0I0E469964  BE20620603  O.4B900E93 2200366206  17.89263761 053099307 0.006790749 47 EG.B95ETOR4 00000053 BEEME-S
48| T (K) r 2700
49 0000652374 0072487168 026923441 B.541651832 9487633854 2347307056 15.32867096  O.517IGEME (043447712 47 659323365 0.000B53974  133367E-I7
50 [T (K] r 2000
51 0004636056 0509967227 0714119397 6.095016672 9402319498 2793873217 1672134721 0.597GE0502  0.306887371 47 GGI95TTESE  0.004E3IE0GE 0

10-110 Bar Polynomial equations-

y = -0.000000000000000003626237440863x°
0.000000000269014424202972000000x* +
0.001272484041743020000000000000x? +

10  385.1947824278295000000000000000000
y = -0.000000000000000002339273884518x°

0.000000000178865692897905000000x* +

0.000868081219742035000000000000x? +

20  268.579675200677000000000000000000
y = -0.000000000000000001525491716941x°
0.000000000119335513729439000000x* +
0.000588921845691121000000000000x? +
30 184.5395278811295000000000000000000
y = -0.000000000000000001025171712059x®
0.000000000082200871876118500000x* +
0.000412458885788407000000000000x> +
40  130.784777345784000000000000000000
y = -0.000000000000000000699719297390x°
0.000000000057815504331518300000x* +
0.000295649598387231000000000000x? +
50 94.961247235586200000000000000000
y = -0.000000000000000000477442194083x°
60  0.000000000041029554630003700000x* +

60

+ 0.000000000000048680133392777100x°
0.000000784170625453676000000000x°
1.090155923683300000000000000000x

+ 0.000000000000031902107234002900x°
0.000000528397051989604000000000x°
0.752212735868145000000000000000x

+ 0.000000000000021063364743161800x°
0.000000355704070755706000000000x°
0.513783238568252000000000000000x

+ 0.000000000000014350115804247600x>
0.000000247244150271075000000000x°
0.362144220955489000000000000000x

+ 0.000000000000009961611498807940x°
0.000000175724038076290000000000x°
0.261412972231024000000000000000x

+ 0.000000000000006951852128434210x°
0.000000126329980053492000000000x3



0.000214738736905874000000000000x? + 0.191453478164831000000000000000x

70.021883875507700000000000000000

y = -0.000000000000000000319762496719x® + 0.000000000000004808393594987180x>

0.000000000029034603954771300000x* + 0.000000090929457893187500000000x>

0.000156599462276829000000000000x° + 0.141067990202947000000000000000x
70  52.023877382410600000000000000000

y = -0.000000000000000000204560574999x® + 0.000000000000003236224935923930x°

0.000000000020207441828399500000x* + 0.000000064803877526254800000000x°

0.000113587043853705000000000000x° + 0.103712037821766000000000000000x
80  38.655130898440900000000000000000

y = -0.000000000000000000118419372989x® + 0.000000000000002055880587223900x>

0.000000000013557849958583700000x" + 0.000000045067034151659200000000x>

0.000081013603936245400000000000x? + 0.075362854058333300000000000000x
90  28.491269730195800000000000000000

y = -0.000000000000000000052810353430x° + 0.000000000000001153017245248780x>

0.000000000008453544266947620000x" + 0.0000000298722046842883900000000x>

0.000055873849275909800000000000x? + 0.053436906488980100000000000000x
100 20.616003692351300000000000000000

y = -0.000000000000000000002097863521x® + 0.000000000000000451925593388962x"

0.000000000004475101335349710000x* + 0.000000017992279866474200000000x°

0.000036167675376454000000000000x° + 0.036212286832809400000000000000x
110 14.417818773586600000000000000000

N5 values-
Ch co CF Co CR CsS CT cu CW Cht CH cCY
1 |Temp 10 20 30 40 50 60 T0 80 30 100 110
2 1500 222933E-09 1.11467E-09 TAJME-D| 557334E-10] 4 45B8E5E-10 3.71555E-10 J1847RE-10 278EEEE-1D| 2A47V04E-10 2.22935E-10|  Z.02BEVE-10)
3 2000( 0000112456 BEVIME-NR| 279236E-06| 222E21E-0G| 2.26947E-05| 129124E-05 1E2107E-05 14H1244E-05] 1.2E024E-05 1124 7EE-05 10F1EE-D5|
4 2100 | 0000523778 0O00ZETOE| 0000172039 000013354 0000106537 SA0332E-05 TEIIE4E-05 EETTEE-0D 5.9353E-05 B.34237E-05| 4.20ET4E-05)
5 2200 0002176158 0.001030205| 0000727278 0000545636 0.000436535( 0000363877 0000311923 0000272952 0000242637 0.000213383|  0.000138537)
B 2300 0007EOSETA| 0003330126 0O02E2E262| OO00ETEO0NE| 000STATEI]  0O0TNEZ3E 000128553 0000337762 0000373134 0.000730431)  0.0007157 21
7 2400 0024535236 0012860873 0003436423  000E3SNE2| 0005032523 0004250244 0002647045 0003133753 0002340734 0.00255797| 0.002326402]
g 2500 0067020365 0035471047 002413239 0012290426 004726725 0012325608 001054972673 0.009295012] 0002277475 0007460758 0006730749
k] 2700 0306914216  0DASBE21722| 0136608623 0I0G2E337Z| 0.088298083( 0075221005 N.0EBE33965 0053191866 0052273144 0047451848 0043447712
U] J000| 1100452223 0.808222389) 0.EE1044529] 0GETIINMZE| O600E2ET4E]  04BOIE195T7 04152455 0377492245] 0360191242 0226955208 020822797

61



Lambda-0.911, Phi-1.098

M
32
33
34
35

36

a7
5]
5]
40
4

4z
43
4
45
46
47
42
43
50
51

kil
3z
33
34
35

36

a7
3
3
40
4
4z
43
44
45
46
47
43
43
50
51

62

| BEH Bl BdJ BK. BL B =) BO EF BQ ER BS BT
P (Bar) 10 Lambda-0.9T _ Phi-1.038
TIK) 1500
GuessnSinT (nS/nTLP  ((nSInTLPY 12 nl n2 n3 n2ind nd n5 nb nTotal Cale nSinT  Eror
4.4BB0ZE-11_4.46602E-10 21133E-05 _7.147693227 9.07 15338535 11.21906336  0.808511527 2.93243E-09 47 B5.6608123  4.46E0ZE-11_ 5.8034E-17
4
TIK) 2000
2.28433E-08_2.29433E-05 0.004739913 E.89999570¢ _ 9.31894273__ 1881563022 16.60664752  0.56110929¢ _0.000150643 47 _65.6E096254  2.23433E-06  1.23656E-16
TIK) r 2100
1.08053E-05_0.000108053 0.010334856 _6.870861337 _ 9.345160951 191063733 17.5319647d _0.533092616 _0.000703433 47 BE.66152179 108053E-05  1.19457E-16
TIK) r 2200
4.90433E-05_0.000440433  0.020386437  6.84362277  9.369034411 1337935357 18.3627E487  0.510219157 _0.002832047 47 BS.66370434  4.40433E-05  3.94823E-17
TIK) L 2300
0.0001574 0.001573397  0.039673637 6510530728 9357177301 1970967333 19.07667153 0432076266 0.010336622 47 B5.6714E32  0.0001574  B.03322E-17
TIK) r 2400
0.000489623 00048962594 0.069973522 F.758831836  9.395273004 202272689  19.41275414 0483974553 0.032165211 47 65.69297751_0.000489529 0
TIK) r 2500
0.001293166__0.012991662 0113380971 _6.660090485 _9.387520233 2121468238 19.03067289 _0.491733334_0.085415276 47 _65.7d522757 _ 0.001239166 __ d.55385E-19
TIK) r 2700
0.005430573 0.05430573d _ 0.233035907_E.207947746  9.293d4784 2573610981 15.864385d2 0585805728 0.358522844 47 BE.013335% _0.005430573 -9.54098E-19
TIK) r 3000
0.017T683006  0.17683013 0.420511807  4.337783135 592 3893763532 92634596 0.96256611 115135234 47 B6.89273963  0.017683015 0
= B BX BY BZ cA CB EE co CE CF cG CH
P [Bar) 20 Lambda-0.911__ Phi-1.038
TIK) 1500
Guess nSinT [(n5nT)LP nSInTLPr1#2 nl n2 n3 n2ind nd n9 nbB nTotal Cale nSinT  Error
2.23301E-1_4.4BE02E-10 2.1133E-05 _7.147633225 9.070742042 16338534358 1.21306337  0.508511526  1.46622E-03 47 B5.6605123  223302E-11_ B.18833E-17
14
TIK) 2000
114734E-06 _2.23468E-05 0.004790278 _6.900108624 9318183973 1881452103 _15.60789352 0.561059588 7.53352E-05 47 EG.EE088763  114734E-06 _ 110402E-15
TI(K) d 2100
5.40643E-06  0.00010513 0.010398544 _ 6.571331432 9.346339789 1910167234 17.53818377 _0.532913779_0.000354335 47 BS.66116729 5.40643E-06  1.13706E-16
TI(K) r 2200
2.20855E-05 _0.000441703 0.021016851_5.545805904 9.369734006 _ 1.935751522 _15.38935089 _0.509519562_ 0.001450182 47 FS.EE226245  2.20855E-05  1.2342E-16
TIK) r 2300
T.951Z1E-05 _0.001530241 0.033577527 _6.518426753 _9.389572035 1963131374 19.17485441 _ 0.45365153  0.005221241 47 FS.EE603354  7.95121E-0S5 _ 9.62229E-17
TI(K) d 2400
0.000252534 _0.005050682 0.07106815_6.782896095  9.40237361 1938652625 19.71643633_0.476573358 0.016585783 47 FS.67733805 _0.000252534  5.14336E-17
TIK) I 2500
0.0007013¢_0.014026795 0.118434769 _ 6.721150922 _9.405124639 2050407605 19.83663954 _0.474128926 0.046082656 47 65.70683515  0.00070134 2. 7105E-18
TI(K) d 2700
0.003422535 _0.06558450635 0.261630544 _6.413375032 9.354059544 2.365183634 _ 17.5110d234 0.525183723 0.225435138 47 F5.58631043 0.003422535  4.105I6E-16
TI(K) r 3000
0.013254433  0.265683855 0.515451121 5.370783217 9.079623503  3.41077551 1135457275 0.799624065 0.554004277 47 EB.54452657 0.013254433  -138778E-17
cJ CK CcL cM CH co cP co CR Cs cT cu [}
P (Bar) 30 Lambds-0.971__ Phi-1098
TIK) 500
Guess nSinT (n5nTLP  ((nSInTLPY12 nl n2 n3 n2ind nd n5 nb nTotal Calc nSinT  Enor
1.48867E-11_d.4EE02E-10 21133E-05_ 7.147699229_9.070742042 1633859498 1121306338 0.808511525 _ 9.77478E-10 47 F5.6608123  1.48868E-11_ 5.19503E-17
d
TIK) 2000
7.6493E-07 2.29479E-05  0.004790398 E6.900143604  9.319197217 1881415123 15.60830897  0.5A105E35  5.0226E-05 47 ES.66086252  7.6493E-07  136283E-16
TIK) 2100
3.60518E-06 _0.000105155 0.010333774 _ 6.571568358 _9.396333454 1903390346 17.54025354 _ 0.53285411¢ _ 0.00023672 47 £5.66104301  3.60518E-06  133065E-15
TIK) 2200
147379E-05 _0.000442137 0.021027065 6 B4E537798 936396804 1935020329 15 39826097 _0.509285527 0.000367718 47 GSEEI78001_1d47379E-D5  133339E-16
TIK) d 2300
5.31926E-05  0.001595779_ 0.033347207  6.821075128 5.390380420 1960483535 19.20821516 _0.488873138 _0.003432658 47 BE.EB430515  5.31926E-05  133072E-16
TIK) r 2400
0.000170193 _0.005105775 0.071954709 _6.791257345 3.904829563 1.9303007758 19.82367983 _0.474424004 _ 0.0TT7E551 47 B5.67198918  0.000070193  5.53796E-17
TIK) I 2500
0.000431153 _0.074434765 0120144766 _F.743670938  9.411553358 2.037887789 201230471 0.46770021 _0.031508489 47 E5.69242078  0.000487153  2.81893E-18
TIK) r Z700
0.002535141 _ 0.07614d22 0275342422 £.504348333  9.37393471 2277203528 15.78533223 0.493322096 0.167080452 47 B5.82783275  0.002535141  6.07IS3E-15
TIK) ’ 3000
001031684 0330950519 0575282986 5596871401 91567376 3184687326 1267290891 0722542132 0732429248 47 BF39324154  0.01031684 i



CH cY CZ DA OB oc oo OE OF OG OH [u} 0J
P (Bar) 40 Lambds-0.311 __ Phi-1033
TIK) 500
Guess n3/nT [n5nT).P (nSInTLPT#2 nl n2 n3 n2ind nd n9 n6 nTotal Cale nSinT  Error
LTIBSE-1T1 & 46602E-10 21133E-05 7147633223 9.070742042 1633953497 1121306333 0.808511525  T.33NE-10_ 47 ES.66051223  1TESIE-T_ E.0S1SSE-TT
L
TIK) 2000
5.Y37IZE-07  2.29985E-05  0.004790453 6900152095 9313203837 1851395631 16.60851672  0.561043731 3.7ETOE-05 47 6566084335 S5.V3TIZE-07  119425E-16
TI(K) &0
2.7042E-06 _ 0.000105163 0.01040033 _E.57IEGE356 9.346429296 1909301571 17.54129734  0.532824271  0.000177S61 47 ESEG093335 2 7042E-05  137E0SE-16
TIK) 2200
110555E-05 _0.000442352 0.021032167 _6.845903752 _9.370085215 1934654944 15.4027251 0.509155352  0.000726133 47 GS.6G153543  110550E-05  1.28354E-18
TIK) r 2300
3.99643E-05_ 0.001535572 0.039332151__ 6.82240531_9.390786575 1959152418 19.2250177 0.4595466392  0.002624134 47 ESEE343643 3.99643E-05 14241E-18
TI(K) d 2400
0.000128352 _ 0.00513407 0.071E52422 _6.795507734 _9.406075957 1956050932 19.57853132  0.4731776T_0.005425761 47 E5.66924105  0.000128352 5. 730S4E-17
TIK) I 2500
0.00036534 0014653606 0.12105208 _ 6.7S5421154 9414834105 2026137573 20.27501292 0.954353463 0.024053007 47 B5.6545753  0.00035634  3.02492E-17
TI(K) d 2700
0.002027283 _ 0.091091311 0.234765361  B.557031204 9394643179 2224527512 19.35597151  0.484610338  0.1333834d 47 E5.73H3573 0.002027283  173472E-T7
TIK) r 3000
0.003573384 0333175343 0613011586 5744027575 9.204266251 303753143 13.63620823 0674357317 0635073722 47 6629588602 0.00357335¢ i
oL or )] oo DF [u]e] OR Ds oT ou [m) O O
P (Bar) 50 Lambds-0.91 _ Phi-1033
TIK) 1500
Guess nSinT (nSnTL.P nSInTLPT 12 nl n2 n3 n2ind nd n3 n6 nTotal Cale nSinT  Error
5.93204E-12__ 4 46602E-10 21133E-05 714763923 9.070742043 1633853437 TLZ1906333  0.808511S25  5.95457E-10 47 ES.EE051223  S.9321E-12  Bd4304E-TT
L
TIK) 2000
4.53377E-07  2.29488E-05  0.004730434  6.900173131  9.313207808 1551385535 15.60954138 0.551045759  3.01368E-05 47 65.66084243 d4.58377E-07  121535E-16
TI(K) d 2100
2.15352E-06__0.000105178 0.01040076 6571709952 9.346447205 1909848775 54192115 0.532806363 0.000142053 47 65.66035435  2.15352E-05 _ 1.20303E-16
TI(K) d 2200
5.54952E-06 0000442451 0.021035231_6.847123546  9.370155571 1934435181 15.4054085 0.509097395  0.000551078 47 65.66139337 8.54962E-06  143272E-16
TIK) r Z300
3.20051E-05 _0.001600255 0.04000326.823207281 9391030893 1958351446 12.23513575 0.48520P674 0002101543 47 EG.6E29138¢  3.P0051E-05  115333E-15
TIK) 2400
0.000103026 _0.005151235 0.071772521_6.739050476  9.408529575 193347525 19.91185035  0.472423692  0.00G7ES461 47 BS.EETSTIVE  0.0001030276  9.33451E-17
TIK) 2500
0.000235804 _0.014730173 012165851 6762641897 9.416342474 2019916823 P0.36927648  0.462311093  0.013425451 47 65.63024075 0.000295804  &.30428E-17
TIK) r ZTon
0.001631377  0.034563832  0.290807205 6531723241 9.404227338 2139335486 19.79728231 047502613 0111245322 47 65.77205762  0.00M631377  -3.03577E-18
TIK) 3000
0.008536723 0426536174 0653327004 5850316235 9237416032 2931242432 14392057 0641337535 0565354473 47 66.22616677 0008536723 138VVSE-T7
0z EA EE EC ED EE EF EG EH El EJ EE EL
P (Bar) 60 Lambds-0.91 _ Phi-1033
TIK) 500
Guess nSinT (nSnTL.P nSInTLPT 12 nl n2 n3 n2ind nd nS n6 nTotal Cale nSinT  Error
T.44336E-12 4 46602E-10 21133E-05 _ 7.14763323  9.070742043 1633853497 TL21906333_ 0.803511S25  4.85741E-10 47 ES.EE051223  T.44342E-12  5.72485E-TT
L4
TIK) 2000
3.82484E-07 _2.23491E-05 0.004730513  6.900130553 9318210456 1851375138 16.60572448 051043111 25TMPE-05 47 ES.E60837H 3.82484E-07  1.0SO4EE-T6
T(K) I 2100
1.50302E-06__0.000105131 0.010401006 _6.571745353 _ 9.346459145 1909513374 17.54233663 0.532734422  0.000113333 47 E5.6093065  180302E-05  133262E-16
TI(K) I 2200
T.37E12E-05 _0.000442567 0.021037275  E.847270027  9.370202496 19342886 19.90719531 0.509051072 0.000454325 47 ES.E5129662  T.37EIPE-05  134431E-16
TI(K) I 2300
2.66337E-05_ 0.001601352 0.04001F267 _6.823742209 9397134035 1957816517 19.24130276 _0.485059531 _ 0.00175251¢ 47 E5.66256481 2EE3I7E-05  133043E-16
T(K) I 2400
5.60451E-05 _0.005162554 0.071853212_ 6.739805251 9407335065 1951753465 19.93423667 04713135 0.00S650472 47 ES.EEEME2TT  S.E0431E-0S _  111363E-1
TIK) I 2500
0.000245053 _0.014853553 0121335192 6.767530383  9.418327256  20M028344 2043347715 0.460926317  O.OU623STF 47 ES.EFTINT 0.000245053  2.38638E-17
TI(K) I 2700
0.001452613  0.0STISTIS 0295223533 E.616405455  9.410337077 2165152269 20.09795331  0.46825643 0.095518869 47 E5.75533106_ 0.00M452613  -4.55365E-13
T(K) I 3000
0.007733087  0.464345215 0651425504 5931973208 9262231347 2849585513 1S.0MMI9SIZ OETTO2I621 0512118053 47 E6.17233035 0.007733087  4.4Ma7E-6
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EM EO EF EQ ER ES ET EU Ev Ew' Ex EY EZ
P (Bar) 70 Lambda-0.91___ Phi-1.035
TIK) 1500
Guess nSinT (nSnTL.P nSInTLPTHZ nl n2 n3 n2ind nd n9 n6 nTotal Cale nSinT  Error
£.33003E-12 ¢ 46602E-10 21133E-05 714763923 9.070742043 1633853437 1121906338 0.808511S25  4.13329E-10 47 ES.66051223  6.38003E-12  5.58323E-17
L
TIK) 2000
3.2784EE-07 2.29492E-05  0.004730535 6900185872 9319212348 1551372854 16.6057S385_ 0.56104122 2 1S266E-05 47 65.66053332 3.27846E-07  130281E-15
TI(K) d 2100
154549E-06 _0.000105135 0.010407182_ E.57I770642 9.346467674 1909755085 17.5426335¢ 0.532785093  0.000I0MTI 47 ES.EE09137Y  154543E-06  1441SE-18
TI(K) d 2200
£.32326E-06_ 0.000442625 0.021035736 _6.847379863  9.370236024 1934153964 15.40847363  0.509017543  0.000415133 47 ES.66122743 6.32326E-05  15083E-15
TIK) r 2300
2.78984E-05  0.001602137 _ 0.040027332 6824124767 9331310537 195743396 19.24674233  0.45734257 0.001S02305 47 ES.6623152  2.78884E-05  1.39093E-15
TIK) 2400
7.33745E-05 _ 0.00ST71215 007191116 6.30104204  9.407697138 19590516687 1995031305 0.47ISS637  0.004851013 47 E5.6E566331 V.38745E-05  11FISE-16
TIK) 2500
0.000213592 _ 0.014351445 0122276105 6.77I053927 _ 9.419326094  2.0104355 20480024585 0.453327473 00027626 47 EG.ET483992 0000213592 5.23341E-T7
TIK) r Z700
0.001273755 _0.083152855 0.293601433 _6.63491083¢  9.416045453 7 146647833 P0.32753426  0.463205103  0.05374246 47 65.74455475 0001273755 -1OWIISE-TF
TIK) 3000
0.007102615 0.497153035 070512075 5.997339256 9.25170291 2784213971 1553291383 0.537550858 0.469693554 47  BE.1305T185  OO007TI0Z61S  104083E-T7
FE FC FDO FE FF FG FH Fl Fd FK FL Fr1 FM
P (Bar) 50 Lambda-0.911 __ Phi-1.038
TIK) 1500
Guess nSinT [(nSnT)P nSInTLPT 12 nl n2 n3 n2ind nd n3 nb6 nTotal Calc nSinT  Error
5.EESEIE-12  d.dBEOZE-10 Z133E-05  7.04TESOEE S.07O0742043 1E3IEE457 1121905335 0.B0551525 3EESSTE-0 47 BE.EE0S1ZZS  C.EBISSE-1Z GEEOTIECTT
L
TIK) 2000
2.85867E-07 2.79493E-05  0.004730543 5.900139535  9.318213766 1851350531 16.60552837  0.5610335071 1.88359E-05 47 EGEE0S3NE2.8657E-07  134516E-18
TI(K) d 2100
1.35234E-05 0000105157 0.00040131_ E.5TITE95099.346474072 190976117 17.54285619_0.532779495  S.5796E-05 47 G6S5.66090103  135234E-06  13388E-15
TI(K) d 2200
5.53343E-06 0.000442675 0.021033533 6.847953434  9.370P611FE 1934105293 15.90%¢327 0508392392 0.000353332 47 GS.EE1I7S63  5.53343E-08  133263E-16
TI(K) d 2300
2.00343E-05 _0.001602732 0.04003433 _ 6.52441131 9.391393264 195746786 19.25037645 _0.457555304  0.001315535 47 6S.6E212753 Z.O0343E-05  142833E-15
TIK) 2400
6.47197E-05 _ 0.005177492 0.071354792  6.801372265 940795395 1979586462 13.9624173  0.47I284067 0.004243754 o7 ES.E6506205  E4TISTE-0S  121132E-16
TIK) 2500
0.000157535_0.015003023 0.1224586553 _6.773720222 _3.420090654 2.007830504  20.51532306  0.453172313  0.012316195 47 BG.67312843  0.000137S33  G.527SIE-TT
TI(K) d 2700
0.001134561_0.090764855 0.301272061 66433191 9413950577 21322309516 PO.50963513  0.45329293 0074550793 47 65.73539303  0.001134561  -113262E-17
TI(K) d 3000
00085792 0.526335362 0725430153 6051223123 3297435955 2730329535 15.95132255 055175461 0434856533 d7 EE.09566833 00065732 -147T451E-TT
FF F& FR F5 FT FuU Fv Fhut Fi F FZ GA GE
P (Bar) 30 Lambda-0.91 _ Phi-1.035
TIK) 1500
Guess n5inT (nSnTL.P (nSInTLPTHZ nl n2 n3 n2ind nd n3 n6 nTotal Cale nSinT  Error
4. 96224E-12 4 46602E-10 21133E-05 714763923 9.070742043 1633853437 TLZ1906333  0.808511S25  3.°5828E-10 47 ES.66051223  4.96223E-12  4.83034E-17
L
TIK) 2000
2.54934E-07 2.29434E-05  0.004730555  BO00192917 931821487 1551365303 16.603863  0.551038693  1ET43IE-0S 47 6S.66082904 254334E-07  11S051E-16
TIK) 2100
1Z02TIE-06_ 0.000105133 0.010401H7 5571304363 9.345473045 1909754364 17.54302935_ 0.53277452  7.8933E-05 47 EG.EE08123  1202TE-06  122726E-15
TIK) L z200
4.919E-05__ 0.00044271 0.021040555 _ 6.347S14557  9.370280742 19340417 13.41017884 0.508972826 0.000322957 47 EG.EE1I3528 4919605 1.39283E-16
TI(K) d 2300
175ME-0S  0.001603264  0.04004077d  B.52463545  9.39ME6413 1956923277 19.°532057  0.487787154  D.O0TIEIFOS 47  ES.EE1982_ 17SME-DS 14133E-16
TI(K) d 2400
5.75821E-05 0.005132332 0.07135553 _6.802697345 _ 9.40818171 1975561373 19.97186106_ 0.4VI0TISS6  0.0037S107 47 65.6645334  S.VSS2IE-05  120135E-16
TIK) i 2500
0.000167151_0.071504:3554 0.122652166_ 6.7758165308 _9.420670505 2005742413 20.54307123  0.45858276 000377073 47 GS.67IT8937  D.0OOUETIS]  E.40432E-17
TI(K) d 2700
0.001023055 0.092074922  0.303433497  F.EE0SEENY_9.473085343  2.1P0632557 2065715259 0.456165225 O.0S7243395 47 E5.72805563  0.00M023055  -1ZM3E-T7
TI(K) d 3000
0.006138355 0552439605 0743303172 6.098655354  9.3083803 2684303372 16.37422557 0568615477 0405573914 47 6606638621 0005138835  S.67362E-18
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GO GE GF GG GH Gl Gd GK GL GM GMN GO GF
3 | P(Bar) 100 Lambda-0.911 Phi-1.035
32 | TIK) 1500
33
34 |Guess nSInT [(nSInTLP  (InSInT)LPTNHZ nl n2 n3 nZind nd n3 n6 nTotal Cale nSinT  Error
35 4. 46E02E-12 4. 46602E-10 Z133E-05 74763323 9.070742043 1633853497 1121306335 080351525 2.93245E-10 47 EB5.66051223 4. 46606E-12 4. 314E-17
4
36 | TIK) 2000
37 2.23495E-07  2.23435E-05 0.004730566  6.300135353  9.318215752  1.851363343  16.6053307 0561037515 1.50685E-05 47 E5.66052736 2.23435E-07 1.12453E-16
3% | TIK) 2100
29 1.03191E-06  0.000105151 0.010401493  6.87ISI6166  9.346483029 1903742561  17.54316793 0.532770533 70393E-05 47 65.66083333 1.03131E-06 1.4434EE-16
40 | TIK] 2200
H 4.42733E-06  0.000442733 0.021041365 6547563462 9.5370236337 1933335265 15.41077S87  0.505357171 0.000230707 47 65.661103  4.42733E-06 1.47251E-16
42 |[TIK) d 2300
43 1.60364E-05  0.001603641 0.040045454  6.524514352  9.35152096 1956744374 13.25547075  0.457732605  0.00105235 47 EB5.66186527  160364E-05 1.451536E-16
44 | TIK) I 2400
45 5.18632E-05  0.005186322 0.072016126  6.803275411  9.403351746  1.375280316  13.97943376  0.470901521 0.003405558 47 G5.66421785  S.18632E-05 12573E-16
4 |[TIK) I 2500
47 0.000150762  0.015076232 012275531 6.777434914  9.42145021 2004063513 20.56531162  0.455105547 0.003300663 47 B5.6707T1Z36  0.000150762  6.80337E-17
42 | TIK] 2700
49 0.0003316658  0.0593166773 03052325326 6670332358 9425646101 2 1112257A8  20.77330106 0.453607466  0.06123107 47 B5.722043d4  0.000331663 -2 217VE-17
50 | TIK] 3000
51 0.005761857  0.576155651 0.753068956 613561816 9.32178175 2645340610 16.72153004  0.557471515 0.350520704 47 B6.041333  0.005761557 1]
GR GE GT GU GY GW GH GY GZ HA HE HC HO
3 | P(Bar) 110 Lambda-0.911 Phi-1.035
32 | TIK) 1500
k]
24 |Guess nSInT [(nSInTLP nSInTLPr1#2 nl n2 n3 n2ind nd nS nbB nTotal Calc nSInT  Ermor

35 4.06002E-12 W 4. 46602E-10 ZT33E-05 714763923 S.070742043 1633559497 1219063358 0.50851525 2 6ESSSE-10 47 65.66051223 4 06007E-12 5.5815E-17
36 | TIK) 2000

37 2.08633E-07 2 23436E-05 0.004730572  6.900197401  9.315216475 1851361326 16.60891337 0561057093 13699E-05 47 6566052533  2.08633E-07 11187EE-16
22 ' g.(SISSBSE—D? 0.000102122 0.010401566  B.871825823  9.3464586256  1.909732303  17.5432513  0.532767251  6.4582E-05 47 G5.6B05V655  9.53569E-07  1.43545E-16
:10 ! ["1(.]02512E—DB D.DDD44§$E§ 0.021041926  B.54760346 9.370303207 1933955247 18.41126443  0.508344361 0.000264233 47 B5.66107659  4.02512E-06  1.28336E-16
:2 ! “1(.]45814E—05 0. 00153222 0.040043341  6.524360731 _3.331565607 1956537336 13.25732503  0.45TASTI61 0.000357435 47 65.661763T3 145514E-05 1.3033E-16
:; ' ["1(.]?1???E—05 o 0.005185222 0.072038501 B.8037544558  9.408431042 1577504235  19.98564046 0.4707E2525 0003037871 47  B5.66351017 4 TIVTFYE-05 113356E-16
:: ' [3100013?301 0.0151023i22 01228345845 B.77E573755 942153441 2002654365 2055365757 0457719155 0.009016553 47 B5.66352585  0.000137301  9.94755E-17
:2 ' [D'.(D]DDSSSS?S i} 08402;132 0.306742693 6675236032 9427777545 2103320195 2085212234 0451476023 0.056212593 47 65.71702483  0.000555373  -6.50521E-15
:10 ' [0'%05434381 0.58??83322 0773164309 6169507456 9331351255 2612051271 1v.03203656 0547872312 0355776281 47 66.01958858 0.005434331 o

10-110 Bar Polynomial equations-

y =
0.000000000246340888467309000000x*  +
0.001182815558811310000000000000x*>  +

10 362.809807599340000000000000000000
y =
0.000000000210396437913739000000x*  +
0.001007806527142530000000000000x>  +
20 308.429687748300000000000000000000
y =
0.000000000157864550361031000000x*  +
0.000767234525741675000000000000x*>  +
30 237.622717600226000000000000000000
y =
40 0.000000000119579637726040000000x*  +

65

0.000000723629002091967000000000x>
1.020284171158520000000000000000x

0.000000617296527679524000000000x°
0.868317507385994000000000000000x

0.000000466710796343128000000000x>
0.665194538694051000000000000000x

0.000000355715937355997000000000x°

-0.000000000000000003265714510158x° + 0.000000000000044216619304584500%°

-0.000000000000000002795754180467x® + 0.000000000000037809999780742000x>

-0.000000000000000002060484934692x° + 0.000000000000028130917115435500%°

-0.000000000000000001536555061744x° + 0.000000000000021156333372691200%°



50

60

70

80

90

100

110

0.000587921251906982000000000000x*  +
183.7066000022950000000000000000000

y = -0.000000000000000001163572250908x°
0.000000000092016266793492600000x*  +
0.000457463402513365000000000000x*  +
144.107580858477000000000000000000

y = -0.000000000000000000891110261396x°
0.000000000071725285578502700000x*  +
0.000360771252428278000000000000x*  +
114.584368337477000000000000000000

y = -0.000000000000000000686803719097x°
0.000000000056415225190615700000x*  +
0.000287433888392927000000000000x*  +
92.094286460904300000000000000000

y = -0.000000000000000000530081640609x°
0.000000000044606477937196300000x*  +
0.000230618576652504000000000000x*  +
74.608454130363100000000000000000

y = -0.000000000000000000407535396295x°
0.000000000035325472355082900000x*  +
0.000185787124651904000000000000x*  +
60.7673406578095000000000000000000

y = -0.000000000000000000310157171038x°
0.000000000027913912074036500000x*  +
0.000149851682673359000000000000x*  +
49.640534720402500000000000000000

y = -0.000000000000000000231719944340x°
0.000000000021914485889839500000x*  +
0.000120657255325735000000000000x*  +

40.575991423474700000000000000000

66

0.512137639875460000000000000000x

+ 0.000000000000016162739027455800x%°
0.000000275375730928876000000000x°
0.400238340436496000000000000000x

+ 0.000000000000012500389280247400x>
0.000000216024782439540000000000x°
0.317047183517998000000000000000x

+ 0.000000000000009745230244951230x%°
0.000000171121254134103000000000x*
0.253805774258722000000000000000x

+ 0.000000000000007625636498906220x°
0.000000136406538319727000000000x°
0.204719508771269000000000000000x

+ 0.000000000000005963724991160150x>
0.000000109065243793806000000000x°
0.165922282113438000000000000000x

+ 0.000000000000004639605572864060x°
0.000000087187641588820300000000x°
0.134775726203801000000000000000x

+ 0.000000000000003570193496298360x°
0.000000069443944963739100000000x*
0.109434576311195000000000000000x



N5 values-

cn co cP co cR cs cT cu o cw cx cv
1 [Temp 10 20 30 40 50 60 70 80 30 100 110
2 1500| 2.93243E-03| 146622E-09| 9.77478E-10|  7.331E-10| 5.86489E-10| 4.88741E-10| 4.18921E-10) 3.66557E-10| 3.25828E-10)  2.593245E-10| 2 B6SSSE-10)
3 2000| 0.000750548] 7.53352E-05] 5.0226E-05| 3.767D4E-D5| 3.01068E-05| 2.5T42E-05| 21526BE-05| 188350E-05] 167431E-05| 1G0BGEE-DS|  1.3699E-05
4 2100 0.000703433] 0.000354996]  0.00023672] 0.000177561] 0.00042053] 0.000118388] 0.000107473] _ 6.6796E-05 7.89313E-05] _ 7.10393E-05| _6.4582E-05|
5 2200( 0.002832047] 0.00150182] 0.000967718] 0.0007265138] 0.000581078] 0.000484325] 0.000415193] 0.000363332] 0.000322957]  0.000230707| 0.00026¢233
6 2300| 0.010336622] 0.005221241] 0.003¢452658] 0.002624194] 0.002101545] 0.00175251] 0.001502905] 0.001315535] 0.001169705]  0.00105238] 0.00095743
7 2400| 0.032165271 0.06585783] O.0TT76661] 0.008425761 0.005765461) 0.005650472] 0.004851018] 0.004245754] 0.003761107]  0.003405558] 0.00309767]
8 2500| 0.085415276] 0.046082856] 0.031608483] 0.024063007] 0.019428451] 0.016291817] 0.014027626] 0.012316198] 0.010977079] 0.009900669] 0.009016553)
3 2700| 0.358522844] 0.225498198] 0.167080452] 0.133383d4]  0.111245322] 0.095518865) 0.08374246] 0.074580793] 0.067243395]  0.061231107| 0.056212539
10 3000 115198254 | 0.654014277| 0732429245 0635073722 0.5965354473] 0.51215053] 0.463639554) 0434856533 0405573914 0.350520704] 0358776251
Lambda-0.92, Phi-1.087
BH BI B BK BL BM B BO BF BG BR BS BT
21 [P (Bar) 10_Lambda-0.92 Phi-1087
32 [ TIK] 1500
33
34 | Guess n3nT  [(nSATLP InSInTLPY 12 nl n2 n3 nZind nd n9 nb nTotal Cale nSinT Error
* 5.72334E-11___ 5.72934E-10 2.3936E-05_7.235424345 907 1460227223 1270716413 0.7I3685822 _ 3.75MTE-09 47 6547826087 572934E-1__ GOI3HMES
Ld
% | T K] 2000
a7 296647E-06  29IE54TE-05 0.005446614 _ T.0I3435131 9290624346 1682017043 1B87994274  0.43203435 _ 0.000134174 47 547345504 29E647E-0E  -BSTISIE.S
38| TIK] 2100
2 139749E-05__ 0.000133749 0.01321563 _ 6.957121634 9315396158 1708630639 19.93824093 0467212537 _ 0.000316067 47 B54TIITEI4  139749E-05 161385E-17
40| T (K) d 2200
# 5EIM4E-05 _ 0.000563144 0.023856745__ 6.96160723 9336386856 1734144944 20074743 044722134 0.00372687 47 B543195774 _ 5.EIM4E-0S 7.I503E-19
42| TIK) I 2300
43 0.000202357 ___0.002023586 0.044334064 _ 6.927516138 _9.350326358 _ 17BS135986 216301374 0432282338 0.01325264 47 6549151351 0.000202357 5.3663E-15
44 | TIK) I 2400
45 0.000E19909 0006193087 0.075734284 _G.S6STET0R2 9354350315 1B2GBOSN2 2184325239 0428249381  0.04015725 47 E5E51387659 0000619909 5.9G3NE-15
45| TK) [ 2500
47 0.001535161 0.01535161 0126299686 _6.754082957 9341034368 1941563217 210539344 0441674328 0104515251 47 B55G2BTEIZ  D.ODISISIE_ -F.80BZEE-18
42 [TK) 2700
43 0.006151386 0.06151386 0.243023957 _ 6.253091391 _9.236640027 2437560733 16.3851354 _0.54B963663 0405303204 476558356307 0.006I51338 31940317
50| T (K] 3000
51 0.013729414 015729414 0.43277493 4950390284 885 374476133 9533533944 0328705255 1249777051 47 6672803792 0.013729414 0
EV B =] EY EZ CA CE [ols} co CE CF CG CH
31 | P (Bar) 20 Lambda-0.32 FPhi-1087
32 | TIK) 1500
33
34 |Guess nSInT (nSnTLP ((nSaTLPTHZ nl n2 n3 nZind nd n3 nB nTotal Calc nSInT Error
El 2EE46TE-1 BF2934E-10 2.3936E-05 7235424947 9068922876 1460227227 1270716415 0713686821 197ET4E-09 47 GEAVEE0ST  2.8G46TE.1 16EES5E-I7
Ld
3 | T (K) 2000
a 148305E-06  2.9661E-05 0005446193 TOIIETIE9 9000574082  16G2072645  18.69195224 049203461 9TIOTTEDS 47 EEATEISTIE  14ED05E-0E LOTHME-T
28 | TIK) r 2100
39 69945606 0.00013383 001327506 6.95761956  9.315613889  1LTOFE40218  19.94827231 (46B388607 0000457391 47 GE4TETISEE  BIMEE-0E  LFOTHE-T
40 | T (K] r Z200
4 285739E-05 _0.000571478 002390561 B9E434641 9036259367 1LTIIB05762 2091693351 0446349329 QODIBTI0ZY 47 EE4G013133  PS5VIVE-05 240ISEE-T
42| TIK) r 2300
43 0000102643 0002052863 0045308534 BIITEI2437 9353286218 1758033737 2178615542 (423322477 (00E7ZI626 47 645498245 0000102643 13BRSIE-1S
44| TIK) r 2400
45 0000323334 0.00E4EEET4 0080415631 6893062369 936202017 1TOE5S9615 2230970853 0419679579 00ZTHITS 47 6649943304 0000323334 5TE0IE-S
46 | T (K] I 2500
47 0000380396 0.017607316 0132694823 B.B2TEE3231  9.051399431 1868098943 pR20505685 0421209765 (.057EO75E2 47 EE5I595345 0000380395 1S43ME-S
48| T (K) r 700
49 0003392562 0.07385125 0252579634 GASDISNG 9299710727 2215463059 1923717377 (483397969 0.762473992 47 674073486 (.003392562 i
50T (K) r 3000
51 Q0M2TI021  0.285420419 0534247526 BI91924296  Q0IG4B3IZ65 RI0ITITETE  NTESOIET4 OTEEI2G431 094TITORE 47 BEAZEZH 0.0M27I021 i

67




3
32
33
3
)

=4

26

37
38
33
40
#
2
3
44
45
45
47
43
43
50
51

3
3z

34
36

36

i
38
29
40
4
42
43
44
Al
46
47
48
A
50
51

o

w

3
a2

34
35

36

a7
38
39
40
4
42
43
44
45
46
47
48
43
50
51

£

CJ Ck cL cM ChH co CFP cQ CR cs cT cuy cv
P [Bar) 30 Lambda-0.92 Fhi-1.027
TIK] 1500
Guess nBinT  [nSInTLP ((n5inTLPT1Z nl nZ n3 nZind n4 nS nb nTotal Calc nSinT  Error
190975E-11  B.72934E-10 2.3936E-06 V230424948 2068922875 1460227226 12TF0TIEHE 071368582 1.25043E-03 47 EDA4TE2E037 190978E-1 3.307VIE-18
1
TIK] 2000
9.8877IE-07 2 9EE31E-05 0005446387 T.OIIE2TEVE 9290650665 1682024493 1888262234 0452013031  E4T431E-05 47 EH4TEI2EE] 9.8877IE-07 11E414E-17
TIK) r 2100
4 GE46EE-06  0.000133337 001329493 6985042403 93156945563 1FOVEOITES  19.95162242 0466314137 0.000305425 47 BO.4780663 4 GE45EE-06 1.3517E-17
TIK) r 2200
1907E4E-05  DL000572263 0023922029 6965295036 9336051658 1730354135 2093129697 0446057007 0001243051 47 6547950992 1.90754E-06  GEI495E-13
TIK) 2300
EATE4EE-05 0002062944 0045413648 654051476 2354230629 1764600693 218396333 042333166 0.00450251 47 BEAS2TEITE EATE4EE-06  146367E-13
TIK) r 2400
000021382 0.00E5E458E 0021022413 E909742862 9366936859 1786903322 2247796956 (416671237 0014331067 47 EE49265193 000021882 1.20229E-17
TIK) 4 2600
0000609783 0.012293487 (136263417 265413485 9365030601 1840238719 22 BB3I69484 0413578095 0.0395951286 47 EREIRZZTE 0000609782 4.6E207E-12
TIK) r 700
00030516 0.0304 35466 0300724301 6551363535 9327019831 214288283 204724431 0456555864 0197332055 47 BOETE24292 0003014516 1.93433E-17
TIK] 3000
0.011871654  0.3559147523 0593289186 BEZITTT A033TTTOES  307IE34403 1320174143 06833831827 073376493 47 BE2TIBITIE 0.011871584 1}
CH CY CZ on OE oc oo OE OF 0G OH {ul} 0J
P [Bar) 40 Lambda-0.92 Fhi-1.027
TI(K] 1500
Guess nSinT  [(n5InTLP ((nSnTLPYHZ nl nZ n3 nZind nd nd nb nTotal Cale n5inT  Error
143233E-11  B.72934E-10 2.3936E-06  TF.236424943 S.0E39228TE 14B0227VEZEE 12 VOTIE4IE 071368682  9.378E9E-10 47 EE47VEZE0SY 143234E-11 1.09492E-17
4
TI(K] 2000
TAED4E-O7  2OEE42E-05 0005446422 TOIZEG17E] 9290502057 1602000423 1228205744 0492009739  4.25660E-05 47 EE47220042 TAEME-O7  -3TEIS9E-12
T(K) i 2100
3439 ME-0E 0.00012996 001230487 E999167694 9216722 1707494479 1996329867  046687VETE4 00002291 47 EE47E423992 243901E-06 1.9602E-17
T (K) r 2200
1431B4E-06  0.00057 2657 0.023930261 6986774533 933669813 1TEIETTIZ0 2093349346 0445IN6ET 0000937425 47 E5.4791383 1431E4E-06  2.33273E-12
T (K) d 2300
5.17012E-05  0.002063047 0045475784 B.942730743 935476121 1VB2ETI4256  P1OGESTESS 042732574 0003335478 47 GG45164635 5IF012E-05  8.43066E-13
T(K) d 2400
0.000185385  (LO00EE15339 0031335103 B.A15213853 9367475 1780438321 22EE4TIVE4  OHB1SE546 0010230312 47 BHAZI0917E 0000185385 -8.61941E-12
TIK) i 2600
0.00046E7S (L0136 0005 01366358226 BETOMEE42  9.37I04EEES 1825503632 2288663642 0409562026 0030676257 47 GRE0REITI L0004EE7S 1.0342E-17
T(K) i 2700
0002438092 0.097522632 02287837 EEHIB2B0E  9.342130082 2054499662 2126061907 0429477212 0160032219 47 ER.E3029203 00024320092 244342E-1E
T(K) r 3000
00430463 041321853 DE4T470872  GFTEE4TIS 9AMGTORI4 PO20004224 426313583 0G403304E2  0EIIGINEM 47 BEATIFTIES 0.M0430463 0
oL ora onl [n]u] oP [m]e] OF os oT ou o ! O
P [Bar) 50 Lambda-0.92 FPhi-1027
T (K] 1500
Guess n3inT [n5nT).P ((n5InTLPY U2 nl n2 n3 n2ind nd nd nb6 nTotal Cale nSnT Error
14EBETE-11 B.F23E-0 23936E-056 7235424943 A0E5I228TE 1460227226 1ZT70TIEHNT 071368682 TFAOZI4E-10 47 EGATEZE0ET 11458T7E-11 -8 20031E-18
d
T (K] 2000
693296E-07 2 9EE48E-06 0005446541 7.0I3BEE137 9290603933 1681986976 182.88315862 0492004763  3E8348E-06 47 EG47E29972 5.33296E-07 -4 9103EE-12
T(K) ' 100
2THM45E-08 0000133375 01331083 6939226884 9215754328 170742529 1995430431 0466854367  OO00183306 47  G547044418 2 TH949E-08  TVB43IE-12
TK) I 2200
114679E-056  0.000572294 0.023936207  E9BE0E1239  9.336TBE0SE 1729590936 2094282766 044622261  00O00TEO2E1 47 EEATIONZ 1145 T9E-05 2 BE21E-T
T(K) I 2200
4 4226E-05 0002071128 0.045503653  6.943822454  9.355100532 17132972 F.88286142 0427503104 000271233 47 6543037326 4 14226E-05  -8.35513E-13
T(K) r 2400
000012283 0.00EE4EE1S 00S5ZE1E B.918523602  9.3E0402831  LTYTNEE82 2261720249 04M204866 0002705202 47 E640E9CE07 000013233 -5 M499E5E-19
TIK) I 2500
0.00037816E  0.0125083M 0137607469  E.ETI27VVEE1  937VER2TI22  LHE3T4NE 230312436 0407020774 0024771021 47 EE.6030129 000037FEIEE -6 42101E-19
T (K) I 2700
0.002053152  0.102653073 10.320404553 BEGI4 9.353TTE0IE 2004501064 23218075 0428832634 0134715352 47 EER12ITE22 0002053152 -1.86483E-17
TIK) ' 3000
0003404268 0470212881 0ESET20702 5886297366 917620985 2809754819 GI06TH34 0EOTISE24E OEZIEZ031 47 EE.03FIETE 0.003404268 1BE12BE-1T

68



3
3z
33
3
35

=

36

a7
38
29
40
A
42
43
44
45
46
47
4
&
50
5

o

3
3z

34
35

36

a7
28
39
40
4
42
43
44
45
46
47
48
49
50
51

3
32
33
3
35

=4

3E

a7
35
29
40
4
42
43
44
45
46
47
48
49
50

Dz EA& EE EC ED EE EF EG EH El EJ EK EL
P [Bar) £ Lambda-0.32 Fhi-1.057
TIK) 1500
Guess nnT [nHnTLP [(nSinTLPI12 nl n2 n3 n2ind nd nS nb nTotal Calc n®nT Emor
A54859E-12  5.72334E-10 2.3936E-05 7235424943 068322876 1460227225 2FOVIEHT  0.FI368532  G2524B6E-10 47 B54TSZE0ET A54831E-12 11314E6E-17
14
TIK) 2000
4. 34421E-07 2 9BE6ZE-05 000544668 7OIZEVEE2S 929060725 1621976345 12883029268 0492001446  323738E-05 47 E64T7229324 4. 34421E-07 1.7504EE-17
TIK) d 2100
223I07E-06 0000139984 OONE2481  E988273019 926769276 170VITHIEE 1996497672 0466239413 0000162VEE 47  E64T7241364 2 33307E-06 1E82E9E-17
TIK) f 2200
955027E-08 0000572062 Q023928602 EOEE2E2206  O.23E044761 1729200260 2094571594 O04457EA35  QO00E26322 47 EEATRODEZE QEE0STE-0E  152423E-17
T(K) f 2300
346532E-05  0.002073131 0045532511 6944513663 3.355304041 176113350 2.89375645 0427304655 0002262561 47 E5.48052343 345532E-05  F.OB0SFE-12
T(K) I 2400
0000111126 0.00EEETEZE (.0Z1E64334  ES207E41E4  D.3ES02344 177435880 22 EG362844  0M3GTEEE  0.007VZT7IN 47  E6436E379% 00001125 11276TE-17
TIK) i 2500
0000217279 0.0M90727E4 0122104177 E025422272 Q377212827 1810169302 2IMOESE3 0405394752 0020220802 47 6549902162 000021787 7. 3182EE-12
T(K) f 2700
0001776205 00B572314 0.326454152  6.709947646  9.361380632 1985704528 2222400332 042225064 0118503774 47 E5.5347T064 0001776205 -2 AGE4E-13
T(K) I 3000
O0035TEI4E 0.BMEIETES OFITIETI4E  BATIOETED 920041004 2724639413 1580289845 0582197632 05EE4E203 47 BEO447229 0003576346 1]
EM EQ EFP EQ ER EZ ET EU EV EW EX EY EZ
P [Bar) 70 Lambda-0.92 FPhi-1027
T (K] 1500
Guess n3inT [n5nT).P ((n5InTLPY U2 nl n2 n3 n2ind nd nd nb6 nTotal Cale nSnT Error
212477E-12 B.F2IME-) 23936E-056 7235424943 A0E5I228TE 1460227226 1ZT70TIEHNT 071368682  G.30924E-10 47 EGA4TEZE0ET 2.18477E-12 -1.9868TE-18
d
T (K] 2000
4 ZITAZE-07 2 9EEEGE-06 (005446608 F.OIREEZT0S 9290609619 1621963466 1222338834 0491993076 277T493E-06 47 EG4TE2ER8E2 4 2ITAZE-07 1I03E4E-12
TIK) r 2100
199937E-06 0000133931 OMEHPES 6939305376 9.215779954 1707346198 19.95546502 04E6328742 0000130343 47 6547839182 1.39987E-06 1.73316E-17
TK) I 2200
2.18807E-06  0.0005731E6 (.023940268 6966322846 933688669 1729263328 2094772037 0445722006 0000536145 47 EE4TEFIVOI 2.18807E-08 4 BETHIE-12
T (K) I 2300
29833E-05  0.002074663 0.045548535 6945016312 9365449592 17G0636361  M.A0155734  042TI503 000134071 47 6548020158 2A6331E-05  4.33003E-13
T(K) r 2400
Q54EE0E-05  OLOOEES2ETD 0.02747ET E.02236E1 92609470038 1773286074 2EETAZHE 04120162 QO0E2EI5A4 47 ED4M4E124E 9F4EERE-DE  -ZEIGE4E-12
TIK) I 2500
0000274122 0.01919211 0122639278 2000060 0370434526 120BEREITY 2320204322 Q40417417 001795225 47 EBA40E21912 0OO0274198  -4.22029E-12
T (K) I 2700
O0MSEEEN 010966277 033NMG3721 B73ITEIST2 9367104555 1963858002 2254335186 0415504107 002739333 47 E5.5310003 000156661 E.07153E-15
TIK) ' 3000
0.007I137IE 1EE3IEEEIS 0744288717 E.039469223 9220268465  ZEOE192951 1639633614 05E236023 062ZX60E3 47 EE.00057594 000791376 o
FE FC FO FE FF FG FH Fl FdJ FEK FL Fr FIJ
P [Bar) 20 Lambda-0.92 Fhi-1.057
T (K] 1500
Guess nSInT [(MSInTLP ((nSInTLPYHiZ nl n2 n3 nZind nd nS n6 nTotal Cale nSInT Error
TIRIETE-12  B.F2334E-10 23936E-05 7236424345 S06322ETE 1460227225 12TOTIE4T 0713685582 4.63335E-10 47 GH.4TI26037 TIEIG3E-12  1.05542E-17
1
TIK) 2000
3T0822E-07  296GE0E-05 (005446628 FOIBEETEES 9290611396 1EZ1964306 1283346016 04913597299  242808E-05 47  E647E2E515 DF0S2ZE-0F  13AT22E-1T
TK) I 100
1.74995E-06  0.000129336 001831978 E928330696  9.XETETIES  1L7OVPII47E 1995681464 0466220732 000014534 47 EEATEITELE 1.74995E-0E 2.1664E-12
T (K) I 2200
T.IRGEZE-06 000057325 0023942638 GA66491288 9336918147 LTEH60836  P0.94932545 0445890543 0000463136 47 EG.4TETI00NT TIEGEZE-06  -B.0TIEE-18
T(K) r £300
2H9472E-05  DO0ZOFEYS (.0455E0722  E.045230294  93BGEGR2282  L7BO2E127 M.O07HIS228 0427049212 000E99025 47 6647095329 2.59472E-05 132215E-17
T(K) d 2400
8.3ETE3E-05  0.00EES4106 0021217617 E923672361 9369216638 1772073823 2269863366 0412792098 0005479433 47 E648374031 #3ETEIE-06 -2 FI0GIE-19
T (K] 2500
0.000241063  0.019285052 0138370631 G833412263 9579359159 180223931 232654413 0403243536 0015735202 47 65.43404507 0000241063 161546E-17
TIK) r 700
0.001402126 0112170009 02349179123 B 748804205 93TI67E288  194E7E7O7A 2280020877 041020402  0.01937E22 47 BRETOI94D 0001402126 -221293E-12
T (K] 3000
0.00736EN 0589288832 O7ETEEIG04  BOSEIZT21 9236417533 2E99520453 16910594928 0546191163 0485399286 47 BHOEHE0E 0.00736E1 156125E-17
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#
22
k]
24
35

3E

a7
35
29
40
4
42
43
44
45
46
47
48

3
32
33
3
35

=4

36

a7
38
39
40
A
42
43
44
45
46
47
45
43
50
3]

36

a7
38
23
40
41

42
43
44
45
4
47
45
43
50
]

FF FQ FR FS FT FU Fy Fi Fi F Fz GA GE
P (Bar] 30 Lambda-0.32 Fhi-1087
TIK) 1500
Guess nSInT [(MSInTLP [((nSInTLPY1Z nl n2 n3 nZ2ind nd nS n6 nTotal Cale nSInT Error
£.36595E-12_ E.F2A34E-10 23936E-05 7.005424949  90BBI2PETE 1460227225 12707IE4I7 071368582  41683IE0 47 E54VEIE0S7  GOBBISE-2  1BTEEZE-IT
L
TIK) 2000
3.20621E-07 _2.96859E-05 0005446644 POIIEIISE1 9200612779 LGGI9E0293  18.88361602 041995917 215BIE-05 47 BEATE28245  320EPIE-D7  BAISEIE-IR
TIK) r F]
156555E-06 0.00014 0011332144 6998349923 9315794193 170730225  19.95609413  04EESM4503  D.00DIIS5E 47 547836272 1BEEESE-05  -102251E-12
TI(K) r 2200
£.3701BE-06 0000573315 0023944015 GIBEETOIEE 9536042613 172905185 POAG0SI4T4  O.445E6E077  DO0004ITIH 47 EEATEETTIE  B.ATOISE-05  2MDBIE-S
TiK] r 2300
2.30738E-05 0002076645 Q046570217 F.946ES2127  9.955643961 1749970047 210198291 0426964734 O00IGI0269 47  GEATOTYIPY DO07IGE-05 29EI9E-T
TIK) r 2400
TA4TEIE05  0.00ET0I043 Q0SIST2HE B924613413 DIT00B0272  1TFISETEI  SRTIITEINZ 0412528423  0.00437707 47 EG4E31IT4  TA4TEIE-05  L1695SE-IT
TIK) il 2500
0.000215084  0.01335755 013913144 B.BI6091232 9380083696 1799560942 2330312047 0.4025243  D0MOSE34I 47 E549234722  0000ZIG0G4 4 T4I3BE-18
T(K) r 700
0001265415 014247391 0338005017 6762722206  9.975I76003 1932929878 2301036753 0407432693 0083224763 47 GE5EME5E3  DO00IZES415  9.324ME-8
TIK) r 3000
0.00BI0IGIE 0621315404 0755236262 6144093283 9249304571 2651563851 1706405661 0532704124 0455172486 47 6693343336 000630361 BO0IETTE-T
GD GE GF GG GH Gl GJ GK GL GM Gl GO GF
P [Barl 100 Lambda-0.32 Fhi-L057
TIK) 1500
Guess n3InT [nSInTL.P (InSinTLPX#2 nl n2 n3 n2ind nd n3 nb6 nTotal Calc nSInT  Error
57293412 B.F2U34E-10 23036E-05 7.235424949 90609226876 1460227225 I2TOFIEHIT 01368582  3FEMTED 47 GEAVE2E087  BT2934E-12  -4.10496E-12
Ld
TIK) 2000
29EE61E-07 _ 2.98661E-05 0005446657 70695092 92006139685 LGGI9G70S2 1989366071 0491994811 104243605 47 EEATH20029  29GEGIE-DT  -4.90503E-19
TI(K) r 2100
140003E-05 0000140003 001332277 6988365307 9.315799177 1707286867 19.96631793 0466800513 9.67ISE-05 47 B6.47T835254 140003E-06  -175378E-18
T(K) r 2200
5.73369E-06 0000573369 0.023945113 _6.9BE634757 9338962201 1729017417 209519925 (445646495 0.000375434 47 54786363 GTSIGIEDE  TA40BER
TIK) r 2300
207734E-05 0002077338 0045577819 B.946915289  9.355712072  1T497FIEEE5 2101563847 0426396624 0001360233 47 B54TI6ZH 2OTTIE-05 9EEE4E-S
TI(K) r 2400
BTI0ZPE-05 000670222 0051916942 6.926268083  9.570291681  LFT0364091 PP TEEI3966  0.4123ITOS 0004334031 47 G54526543  GTIZZE-05  O.40545E-1E
TIK) I 2500
0000134162 0013416196 0130342001 B.895245849  9080BET2E4 1797403325 23.33039544 04019431 DOIPTIGE5E 47 549097673 0.000194162 9.94755E-12
TIK) r 700
0001153982 015995201 0340586087 G7T4120345 9378134857 1921522829 2313601095 0404473839 D.07G041312 47 EE55430268 0001159982 G.72205E-12
T(K) r 3000
0006506888 065058734 0806590841 E.ISE399369 9.2613807V5 2510262805 1776830963 02122792 0426783841 47 GE.9070M4TI 000505888 B.29091E-17
GR GS GT GU G Gw G GY G2 Ha, HE HC HD
P (Bar) 110 Lambda-0.92 Phi-1.087
TIK) 1500
Guess ndinT [n5TLP ((nSInTLPT1Z2 nl n2 n3 n2ind nd nS nb nTotal Calc nSinT Error
520849E-12  5.72934E-10 23936E-05  7.235424343  O0BRIZFETE 1460227225 12707I6M7 071368582 341044E-10 47 E54VSZE087  G2085IE-12  1.98G15E-17
Ld
TIK) 2000
260593E-07 2 9B6G2E-05 DO0G446E6E  TOIEIVTI0 9200614789 1GSI1964455 128EIE0727 0491993905 17EEOE-05 47 EEAVETEE}  269G90E07  102220E-17
TIK) r 2100
1.27279E-06 0000140005 0.011332385  6.988377893 9315803264 1707274281 19956501 04EG05441 S33393E-05 47 GEATEI4421  127I7SE-06  1T40F2E-I7
T(K) r 2200
521284E-06 0000573412 002394602 6IGEESEI4T  9IIEITE226 1728965231 2095228868  0445EI04TI 0000341329 47 E54TEE02Z  GII2S4E-0E  6336IIES
TI(K) d 2300
1.539E-05 _0.002077505 0045554044 B.O4G1061P4 935576783 1749545930 19196394 D4PES40365 000123691 47 EE4TIATTE 1539E-05 _5.76399E45
T(K) d 2400
6 I055EE-05 _ DLODEPIG 0.081951599  B.925086749  9.5704B4963  17EG7E54S5 207369152 D.41ZM43733 0.003IGS057 47 E648226893  GIOSEEE-05 _ 233103E-18
TK) i 2600
0000176351 D.019464615 0130515644 B.O00023BE5  9.381MBIET 1795626300 0396747516 DA0MEIT2Y  0ONSES497 47 E648954837  0.0DOITESS]  213317E-I7
TIK) r 2700
DODI0EEIZ 0117494713 0277601 6723706293 0.280512762 191194578 23.33509489 0401995913 0.0F00MI25 47  GE54227619  DOOIOEEI34  B20417E-1S
TIK) r 3000
0006165264 0677513031 0823116442 B22M4B5367  92TIZOTEES  24TAIAGB05 1313241007 05N30E42 04057ATI02 47 GESA40567 0005153264 BHI4IE-T
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10-110 Bar Polynomial equations-

10

20

30

40

50

60

70

80

y = -0.000000000000000003042396709435x°
0.000000000215155398421708000000x* +
0.000968085687099167000000000000x? +
279.001775227186000000000000000000

y = -0.000000000000000002978047215541x°
0.000000000220895211129064000000x* +
0.001044167770540070000000000000x? +
315.799112768548000000000000000000

y = -0.000000000000000002437058437210x°
0.000000000183999910358137000000x* +
0.000883648347367386000000000000x° +
271.000003423191000000000000000000

y = -0.000000000000000001964183330643x°
0.000000000150190047334254000000x* +
0.000728733235955998000000000000x? +
225.386519837398000000000000000000

y = -0.000000000000000001591229118122x°
0.000000000123053446885872000000x" +
0.000602181711117167000000000000x? +
187.490337040502000000000000000000

y = -0.000000000000000001299427420918x°
0.000000000101608398368554000000x* +
0.000501211625361644000000000000x° +
156.987389207945000000000000000000

y = -0.000000000000000001068846307584x°
0.000000000084543968170743800000x* +
0.000420351708459125000000000000x° +
132.420018998816000000000000000000

y = -0.000000000000000000884177603733x°
0.000000000070802267147588500000x" +
0.000354921461940919000000000000x? +

112.457100332153000000000000000000

71

+ 0.000000000000039896316433457200x>
0.000000611727924395814000000000x*
0.809019452130100000000000000000x

+ 0.000000000000039979303512181400x>
0.000000643714548919953000000000x°
0.894167321982278000000000000000x

+ 0.000000000000033015930008505000x%°
0.000000540585649033557000000000x°
0.762184443735380000000000000000x

+ 0.000000000000026788499296146500%°
0.000000443640210374742000000000x°
0.631357209478859000000000000000x

+ 0.000000000000021834176435074500x°
0.000000365136768040451000000000x*
0.523561657544073000000000000000x

+ 0.000000000000017938354819555800x°
0.000000302796304912072000000000x>
0.437166961458983000000000000000x

+ 0.000000000000014848925266283000x°
0.000000253027518307566000000000x°
0.367775419045180000000000000000x

+ 0.000000000000012367654367132500x>
0.000000212849511337310000000000x*
0.311502817528242000000000000000x



y = -0.000000000000000000734300420176x°

0.000000000059597573962942100000x* +

0.000301359803922343000000000000x> +
90 96.060543708950500000000000000000

y = -0.000000000000000000611170583380x°

0.000000000050354216777441900000x* +

0.000257022514264832000000000000x? +
100 82.449310434463000000000000000000

y = -0.000000000000000000508909932434x°

0.000000000042647931646525500000x* +

0.000219943914906695000000000000x> +
110 71.037947048712100000000000000000

+ 0.000000000000010348977709592100x>
0.000000180021829263845000000000x°
0.265357158650731000000000000000x

+ 0.000000000000008686939186463230x°
0.000000152891984927660000000000x°
0.227101940742680000000000000000x

+ 0.000000000000007303786053154420x°
0.000000130236819744495000000000x°
0.195067546391846000000000000000x

N5 values-

Ch co CFP co CR Cs cCT cu CY Chw Ci CY
1 [Temp 10 20 30 40 50 60 70 &0 a0 100 110
z 1500| 275M7E-08| 127574E-03) 125049E-03) 9.37269E-w0| 7H0294E-0| E2546E-10|  538324E-10) 4.68335E-0|  4I6ETE-I 37SMTE-0|  341044E-10
3 2000| 0000134174 A7I077E-05| G474HE-05) 4.8559E-05| 3.8848E-05| 3237INE-09 2. FP493E-05( 2.42803E-05 2.1583E-08 1.94248E-05 1. 7EERIE-(05)
4 2100| 0000315067 0.0004567331] 0000305423 0.0002231  0.000133306] 0.000152765 0000130348 0000114584 |  0.000101355 AIETIGE-05]| 3.33393E-05)
] 2200| 000372687 0.00MF7I024| 0001249051 0000937429 0.000750291) 000062532 0.000536145]  0.000469196 000041711 0000375424 U.UUUS41323I
& Z300| 001325264| 0006721585 000450291 0003385478 000271233 000ZZEZEE! 0001340771 0.001639026| 000510263 0001360233 000123691
T 2400| 0040815725 00207175 0014331057 0010230912 0002705202 0007277 0008261594 | 00054759439 000427707 0.004394031] 0.003398057)
2 2500| 004615261 0.057E97582| 0039951285 00306VEZET|  0.024771021) 0.020820808 001795225 005728202 0.0M08E349 0.01Z7IG366|  0.OM586497]
a Z2700| 0405208204 0.262473992| 0037322055 0160032213 0034715352) O.NES0ATT4| 002739933 009193TEzz| 0.033224762 0.07E04E12| 0070014325
10 JO000| 1243777061 0947370033 0793376483 0E336108H| 06262031  0BEE4E203 0.522315069] 04853595286 0455172486 0423783841 0405737302
Lambda-0.93, Phi-1.075

EH Bl E. Bl BL B BN EO EF EQ EF: BS BT
31 | P [Bar) 100 Lambda-0.93 Phi-1075
2|TIK) 1500
=
34 | Guess n3inT  (n3InTLP [nSInTLPT#2 nl nZ n3 nzind nd nd nb nTotal Cale nSinT Ermror
35 TSN TTSIMEND 2TBABEE-05 7332509062 907 LZESGAIITE  MSIDTI4M DEI207A064  BOS0ETE-D3 47 EETIEES3  TTSIME BEIEAR
3| TIK) 000
a7 4OGHEE-0E LOEHEE-I5 DODGSTETo4  TAIEG40572 O0E2IVESE7  L4EIDIOGE  SDOO4Z4ET  0HO040433  0.0D0ZEEIE 47 BESTONNE  SOBMEEDE  TOMIEA3
33| TIK) I 100
3 19144 7E-05 0L0D0E 4T 0013336434 TNEES0431  D.OFOTESHZ  143E6TO0ST 2333652044 030TE4DS35  D.OMIZ49TH 47 EEZBOGIET  19M4TE-0S  -34B6E-13
40| T (K] I 2200
4 TITYVENS  0LOOOTTTAIT DOFTEIIEE  TOSIZI0EIE  S.PA64EI626  1BI093030F 2440420257 0380957729 0.00507EE0 47 BEZEdEdE4E  TITOTTEA0S  5ES4E-13
42| TIK) r 2300
4 000027300 0OOZTI9005 (L0E2336506 705452054 9307EES7S7  \GAPED0S07  DEIEEO4TEG  03699E05EE  0.0I7ESE0ES 47 BESOTAEA9E  0.0D0STIAN  SE3SE-R
4 | TIK] I 2400
45 0L000E1TES 0L00EI7ER0 003042235 G994578132 9306435193 1ETFSV2405 2509587256 0IT0OEIIET  0.053HIFEEE 47 EE3IZIET4E DOODSITEZ  3DIE-3
4 TK) i 2500
47 0.002010531 L0203 DI7EEI6E  EO404TEE3 SPEBITTITY LPSIETHIOT  PITATTEINE  ISIMIITE  DIFMOTIET 47 GEAM0ETER  DOOEUIOIM  BATEAT
45| TIK) d 2700
49 QOOFDZTHE  DOT0ZTES 02EE09M409  GO0ME4ITT 9IGG300009 5 OOTEOETES  19.0466705 QEDSOM0SEE (45152647 47 EEPHEEIES  DOO7OTI4E  LOMOSE-T
50| T (K] I 3000
3] 0.01990%20 0130052013 044619728 4961334737 275 3640215500 DE2ODTASEY  0.SA3G34E1 13ZE0E4303 47 BEEOEEIEE 0013908201 ]

R

72



B B B Ev BZ 7} CE cc co CE CF ] cH
31 [P [Bar) 20 Lambda-033 Fhi-1075
32 [T (K] 1500
33
4 | Guess nSInT [nSInT).P [(In5nTL.PTFNZ nl n2 n3 nZ2ind nd nS n6 nTotal Cale nSInT Error
5 ZBIGTE-N TFEIMEN 27E935E-05 7330609165 Q0E5I40297  1PEIGH1373  WMBITIHMZ  0E12073082  JEA43E03 47 BEITISEAY 3ZUETE-N_ EIIIIER
L
36 TIK) 2000
a7 20N2EE-05  4.0B245E-05 0.00BITEFT  TI39139613 90RS444E45  14EIM0NNZ P2097SE037 041297471 0000132533 47 ESIVITOND  2OINISE-0E ZPEIZE-IT
38| T (K) r F]
39 QESTINE-05 0000191744 00347 TIEEI2098  92800G4767 149561764 233E461779 097364508 0000526254 47 CEIQOIOEFES  GEGTIOE-05  -GE2E54E-13
40| T(K) r 2200
4 ZAMOSE-05  0.0007E2E1 D0ITHTETI TOO5MS A29TEIPI04  ABOTOGETEE 24480837 0.O7STAR0S1  OO0ZBSSIT4 47 BEIGMIE0T 3AMOSE-05  -LISH0GE-IT
42 [T (K] r 2300
43 0000133943 00272969 0052904343 T.OGE19M2I  9INIMEVE 1533959109 543052422 (.IEE0MTTE  OO0IIETIE 47 EG.299TOEEZ  0000I39ME  BAZ96TE-1Z
44| TIK) r 2400
45 0000434361 QLOOEEETET 005520524 F.OX40MEVE  S3TFIO0MEE  IBTEII6H61 FEEGTIZOEE  0JE0IESEN  DWOZEIEVH 47 EEIOTEIT] 000034361 -LTMTIE-E
46 [T (K] 2500
47 000145504 00210058 DIGISE07ET  BIITH4TEEE  9I0IT4E2Y  LBE4Z03Z66  SEIGMISNE DIETRA4TIE  OOTHSEI7S1 47 EGIG443360 OOOIMES04  -B0EMIE-E
43 [T (K] I 700
49 0.0047ISE07 0094310132 0307099542 GE43622607  O.230657481  ZOBSEIPON  20.90641532  OA4ITEIST4 009284672 47 EG.59995467  QOD4TISEOT 0
50| T (K) r 3000
51 O0IS3ETI0E 030734216 OEG4925325  B4I0G43738  SS4BEIE05E  ATIS0ETIA 1222444908 OFIVE2IT 0208434 47 BEI004M4E3 OOISIITI0G  329RATE-E
[ ck cL =8 =) co CF co CR cs cT cu cv
71 | P (Bar] 30 Lambda-0.93 Fhi-1075
32 [TIK) 1500
i
34 | Guess n3inT (n3InTLP ((nSnTLPTHZ nl nZ n3 nzind nd n3 nb nTotal Calc n5inT Error
£ 2EM4IE-1 T.REIZ4E-D 2TH9BRE-US  T.332G09165  AOGGI40293  LIGOG4IITE  WMENTHME  0EI207I062  LESIEZE-DY 47 GEZTREHS  AEM4IEN  2E07SEE-NS
L
% | TIK) 2000
k1 LIE43IE-05  4.0E2M4E-05 DODEITHIS 730206064 0.9FG4GEED 1462044473  ZD09O0EGTI  04IB9EITTE  £.04091E-05 47 EEITACEGY  13G4E-DE  BEINTE-N
38| TIK) I 100
) BAMTTEDE 0000191543 00IZEG0744  TIESGTEE 9280163395 1486239571 ZRIG066493 0397636 0000417451 47 BEETUNETIE  BSMTTE-DE  -LIB1GEE-1S
40 | TK) z200
4 ZEMEIE-S 0000734464 0.02E008282  T.ORG4ZII02 9298002207 AGUSTITIIE D4SUGEESE  DITRMITME  DOOIFOTOZT 47 EEIEIETESZ  2EMSSE-DS  BYITSSES
42| TIK) d 2300
4 2.30936E-05  0.002513504 0002 TOTZEE2045  O.12604567  1GZOMEO4SS IEESEINE  0JG4TITIS  D.00GIIE43 47 GESIETOE3E  O.09O0EE-0F  -9.46085E-1S
44| TIK) I 2400
45 0L0D0ZIE06S  0LODSEE205F 0094244665 T.OGIEEEST Q320020035 1EGIGOEIE  2EMEZTI4  (IEGAIINS 0019332052 47 GEOSA02G4 000295053 OBTIE-IS
45 [T K i 2500
47 QO00S052  D.02HEEE 0IEE424005  E.O7INIEES Q310420260 1E2EA34088  DEONI9EGED O.ETI900SE 0.OBIE0EGID 47 GE3ITEYL  DO00SOSZN  L4HS9E-IF
48| TIK) I 2700
4 DODIEITPET  0I0SITIER 033035578 GEGETIEAND OFEG430035  1O454NG10 Pr4aod443  D4NGBIPRY D2IE30R4 47 BESITAINE DODIBITTET  -3.90313E-15
50 T (K] r 3000
3] 0013054957 03315496512 0GEEIOIEE BE4TICPESE A0Z2OZA0ST  2OB422OE  13TEGITORI  OEG4AIZTZ 0563498835 47 BEMI0GETS 0013054357 i
5] c cz oA ulz] oc oo DE OF [ulc] oH ol ju]
3 |P [Bar) 40 Lambds-093 Fhi-1.075
32| T (K] 1500
33
34 |Guess n3inT [(R5nTLP ((nSInTLPTHZ2 nl n2 n3 nZind nd nD nb6 nTotal Calc nSinT  Error
5 1S4ESIE-1 F.TE3I4E-10 2TR9SGE-06  T.33IB01SY  MOEGI0ZSE  LFESEHIST] WSIOTHE  DEIZ0TA0EZ  1ITOZIED3 47 E5.ITHGEIEY 1946SIE-1 -3.17699E-13
r
36 | T (K] 2000
T LOITIE-0E  4.0B31GE-05 0006374293 7130239292 9069477549 1462011245 ZRO99EV452 0413041205 EEME-05 47 E5ITIE3EZ  10ISTIE-0F  2244G4E-20
35| T (K) r 2100
39 4TOTIEDE 0000191353 Q03952630 TNTMOGFS 920001275 1485MOIS2 2336360193 0.29720G605  DOO0ZIZIGD 47 EEOTORGI0E 4 TOTISE0E  1383EIET
40| T (K) r 2200
4 19E324E-05  0L0007E5296 0038023121 TOST0S0993  AI9RF06S5F  IGOGOEAGE  P4GINEV0SE  OTISMIZZ DODIZEIGY 47 EEIS0SGIS]  19EIMME-0F  3EI0ITE-E
42| TI(K) d 2300
43 TOTEITE-05 0008 304EE Q05320247 7.07EI65305 9313956414 I5PER06731  PEESIFIOEE  0IG40GES41  DOD4GIEZ1 47 BEIO4ISH51  TOVEIFE-DS  1297IE-13
44 [T (K] r 400
45 0000224625 0002925008 0094720764 7.O4BGI4E35 937290077 IGEEG3ETOZ  FE2ITISET  O.IG4G121PE (UMEEETIS 47 BEIS4ZIGEZ  DO00ZZ4E25  1SVEETE-1Z
46| T (K) r 2600
47 Q.000BZIEES 0.024368602 QISTESMTE  B.O92P54TIZ 9374330205 180389575 EANTARES  035303IMS  OU40B07272 47 BEIJONTTIE  0.O000BZIEES  -LOIHISE-IT
45| T (K) r 2700
49 0002398536 DLIIAS4M44E 045T4TEE2  GT2MTHMEE 9093025724  19TEETTOTI ZREITAGI6T 0394393631 OJISEVEIZG 47 EEATEME03 (002999536 39031E-12
50| T (K) r 3000
DOMSETI0E  D4BIIEHE OATIOGE4ET  BEO413353  SOFIOZI4E  ZTITIE0MT  MOSSARES  OE0E3S551  OTEIMIAZ 47 GEO4OEEIN DUONSETA0E 0

51

73



kil
3z
33
34
36

36

a7
38
23
40
4
42
43
44
45
4
47
45
43
50
]

3
32
33
3
35

=4

36

a7
38
29
40
4
42
43
44
45
46
47
48
A
50
51

@

3
3z

34
35

36

a
38
39
40
A
42
43
44
45
46
47
48
49
50

oL oM jalY) oo OF jule} DF: oS oT ou Dv ow D
P (Bar) 50 Lambda-0.93 Fhi-1.075
TIK) 1500
Guess ndInT [n5TLP ((nS!TLPTNH2 nl nZ n3 n2ind nd no nb6 nTotal Calc nSinT Error
1566E6E-11_ 7.78324E-10 273985E-05 7332509167 9066340293  1PB964137T1 M.BI073421 0612079061 LOEI7E-03 47 E6.27956989 155B6BE-1  -7.3123E-18
r
TIK) 2000
$I2659E-07 _ 4.06329E-05 DODEITA398 7130259231 9.250484131 1462801307 2210003745 0419935224  B.I050IE-05 47 527962294 BIRGEIEOF  193ITEE-IR
TIK) r 2100
393845606 0.000191323 0.013853616  T.TI0BS4 9.950242375 1485044597 2336550817 039717633 0000250574 47 527932047  3.83946E-06  -0.90359E-18
T(K) r 2200
157159E-05 _0.000785736 0025032045 7.097476342 9798321232 1604674195 2462747897 0374098123 0001025944 47 6528059584  1STIGIE-05  B.700TZE-IS
TI(K) d 2300
5.67386E-05  0.002836332 0053262866 T.0TEEA552 933765775 1G2G4E5015  SEEI0SNI53 05365355 0003704054 47 528327198 EETIGEE-05  -B.OTITEE-S
T(K) d 2400
0000130974 0003042631 0095124607 705012085 9.324105334 1652038472 2639041983 0.3533W021 0003147 B520138592 0000180974 -2 B7IME-18
TK) i 2600
D0D050EE24 0026326189 059204 7004202877 9.3274GI7E1 150794766 PEEG470051 (349937654 0033082412 47 GB5.3176523 000050524 4 BE2OFE-1S
TIK) r 2700
0002547262 027363 0.3FEETIET2 E.EGE90275  9.29484165  1E32FG0263  24.2052974 0.392677805  0IEGTOSEIS 47 EEA4E2TETI 0002547262 1GHIGE-IF
TIK) r 3000
0.010420338 0521016535 07IBI6001 5318233047 9104820219 263317431 1590086266 0572539136 0EETINE00E 47 GGOGGIETHI 0.0I0420338 i
Dz EA EE EC ED EE EF EG EH El EJ EK EL
P (Bar) 60 Lambda-0.33 Fhi-1.075
TIK) 1500
Guess n3InT (nSInTLP ((nSMTLPF2 nl n2 n3 n2ind nd n3 nB nTotal Calc nSInT Error
1.29721E-1_7.78324E-10 27P985E-05 7332508067 O.055340294  L26OB41371 81073421 0EI2079061  B4ERIE-I0 47 6527956539 129721E-11_-T.23267E-18
Ld
TIK) 2000
G.7723IE-07 _ 4.06338E-05 DODEITA4EE 7130272624 Q0FS4BOE19 1462078013 2000027942 0412930835 442094E-05 47 GE2796M1  BTFRIIEDT  4I89E4E-IR
TIK) r 2100
3I9904E-06 0000191943 0013854336 TNTIGIE6E  9.780262129 148498087 23.38672M1 0397167226 0.000208833 47 EG27977873  319904E-05  -145436E-17
TI(K) r 2200
131022605 000078613 D0ZE03G004  TOITT4OION 9.98595642  1G04410347 2453269264 0370020712 000035535 47 6528040621 130ZPE-05  223956E-1S
TiK] r 2300
4.73645E-05 0002841268 Q053303646 T.OTTE43648  O.IM0Z2963 152450609 JEEI0ATIZT 063396392 000309426 47  GE29IEG132  4.7IR4EEDS 14IEE-17
TIK) r 2400
0000151533 0.009091986 0.095351305 _ 7.053145657  9.324916876 154900498 E46347887 0352502479 0.009333514 47 E628946341  0.000151533  -140846E-13
TIK) I 2500
0.000427472 0025645238 QIE0150861 7012408409 9379606855 1589742128 26.62366763 0347812498 0027917098 47 B5I0748539 0000427472 -363208E-18
T(K) r 2700
0.002225034 0133502062 036637934 6803305745 9.203397333 1798844792 2487392935 087022022  (MEETIIOR 47 BEAPEMS08 0002225034 -2 1BG4E-I7
TIK) r 000
0.003565051 0573303074 076756301 EO0GETHET 9430313133 259547937 166883754 054TIOGITZ 0630432566 47 659000245 0.003565051 i
EN EQ EF EQ ER ES ET EU EV EW EX EY EZ
P (Bar) 70 Lambda-0.93 Fhi-1.075
TIK) 1600
Guess n3InT  (nSInTLP ((nSMTLPF12 nl n2 n3 n2ind nd n3 nB nTotal Calc nSInT Error
11Z9E-1 7.78324E-10 273995E-05  7.332500167  O.0B5340234 126954137 .BI073422  0E12079061  725830E-10 47 66.27956939 1MME9E-11_ 4.48758E-13
Ld
TIK) 2000
5S0492E-07  4.06345E-05 0005374518 713928202 9.258491654 1462868512 2200045207 0419927701 3.78943E-05 47 EE2TUG0FTI BBO4UZE-07_ \TIBE.IF
TI(K) r 2100
274224E-06 0000131957 0013854348 TH7215195 9780276242 1454935343 Z336FEST  0.397M3N3 0000179013 47 E627O74831  274224E-05  6.79532E-13
T(K) r 2200
112338605 0LODOFEEIEY 0028042264 7.097926792  9.798463974 1604221745 2453642056 0.370965381 0.000733348 47 BE20030324  112338E-05  -B.33M4PES
TIK) r 300
$.0634E-05 0002844379 0053332719 T.OTEI29829  O.3M2428 1523920709 2664460476 0.363205075 0002652677 47 EE.29222067  40GME-05  SI925E-18
TI(K) r 2400
0000130333 0.009123333 0.095516142  7.055330085 9.325500352 1546820453 2649004316 0351918403 0008509213 47  B5.2580731 0000130333 -3.1984E-18
TIK) I 28500
000036381 0.025886701 0IE0533447  TOIB3945M 933154709 1GEITESTE4  PEO4G04342  D.4GEG4E4E  D0Z4MI97 47 BEI0SPISEE 000036981 4.87EFIED
T(K) r 2700
Q00197815 0138470622 037216276 6229160937 920991162 1772090201 P5.99255959 0.J67507735 0129388763 47 540895365 000197815 -B45EFSE-17
TIK) r 000
0.00357E558  0.621359089 0TEE263337  E.0TAD3I06D Q150460347 2524056559 IT.I6465305 0526353003 0554547573 47 GEEE42IT47 0.0084TE55S i
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FE FC FO FE FF F& FH Fl FJ FK FL FI FH
3 | P (Bar) &) Lambda-0.33 Fhi-1.075
32| TIK) 1500
33
34 Uess nain noinl ) naanl g n . n nLimn n n n nlota alc namn mor
G SinT [nSInTLP ((nSInTLPTH2 nl 2 3 Zind q4 = 6 nTotal Cale n5inT E
5 972905E-12 _ F.7E324E-10 278985E-05  7.332500167 9065340294 126964137 M4.81073422 0612079051 B.3510BE-10 47 BEOTO6E989  97P90ME-I2 -75EEIRE-R
r
36 | T (K) 2000
ar 5.07337E-07 _ 4.0635E-05 D0DE3T4555 7139289141 9952494005 1462851395 2210058191 041892535  3.31579E-05 47 E5.27960305  EOFASTE-OT  T.045TIE-E
32 | T (K] r 2100
39 2 39959E-06 _ 0.000191367 0013655235 V7240045 9080286805 148490133 2336823654 0397132627 0.000156645 47 BE.27972E64 P 3959B9E.06  LZ0S3ET
40| T (K] r Z200
4 9.83185E-06 _0.000786548 0023045462 7098070310 9.992495493 1504080218 2453921861 0.370923862  0.000B41325 47 E5.28021172  983185E-06  -4.80416E-18
42| TIK) r 2300
43 35ES4E-05 000284672 0053354658 T.07S845457 9314350025 1523305081 2BEGE05397 036306133 0002322091 47 E6.28199288 3EGE4ED5 B.I6IZGE-1
44| T(K) r 2400
45 0000114339 000314708 003564037 T.05E9736  9.375941469 1545172178 2653350771 03577596 0007464822 47 GE.2SF0I4TI 000014333 -153957E-I7
46| T (K) 2500
47 0000325879 0.026070322 0AGI4BI068 7022956381 9.332332726 1679194167 2F.04344927 0.345036628 0021280178 47 530085007 0000326879 -127384E-17
45| T(K) d 2700
49 000178232 014258564 0377605137 6.549632073  9.315053675 1752468464 P5T0G22493  0.36236558  (.MES56657 47  E5.309612575  0.007E232  .232453E-16
50| T (K] r 2000
51 0002305662 (LEGH452194 0215139371 6137470493 9166915229 2464680045 179567052  O5IE0N26 054673037 47 6552630026  0.003305652 0
FP Fo FR Fs FT FU Fy Fiat Fx F Fz G GE
3 |P (Bar) 90 Lambda-0.93 Fhi- 1078
32| TIK) 1500
a3
34 |Guess n3InT  [(SnTLP ((nSInTLPTH2 nl nZ n3 nZind nd nS nb6 nTotal Calc nSinT Error
EL SE4804E-12 T.TEI24E-10 270985E-05 7332600067 Q065340204 126964137 M.SI073422 0612079061 BE4E4IE-ID 47 EEOTOBE9S9  BE4E0SE-I2  S.2NZ2E-E
L
36 | T (K) 2000
a7 4 51G04E-07 4 0B363E-05 DODE3TAES4 7130204681 9.952495834  14B2865857 2210065274 0413920621 29474E-05 47 E527959337 4 BIGD4E-OF  -174524E-I7
38| T (K] r 2100
29 2I3I06E-06 _ 0.0001915976 0012855633 V7275909 9280295062 1484874620 23068741 0397124293 0000139246 47 BE2OTOTOSM  213306E-06 .7.32387E-1
40| T (K) r 2200
4 5.74097E-05  0.000785633 0.023047951  7.095180441 9298527797 1603970007 2454139612 (.379891557  0.000E70512 47 GE.230M405  ST4097E-05  -2.4H193E-1F
42| T(K) r 2300
43 3IEG05E-05 (0.002843545 0053371758 7079247091 9.314469973 1522903447 566327694 (362949376 0002066196 47  E5.25163503  316505E-05  1.057IE-1E
44| T(K) d 2400
45 000010134 0003165632 0.096T3TE2S  T.05B266284  0.926285547 1543584254 PEEA04ESTH 05133505 O.00B64B516 47 E52EEXIETI  0.0000184H 11ZIE4E-T
45 [T (K) i 2500
47 000025129 0.02621612 0161313928 702664831 9533260460 15TEE022EY  PTAISOEITH 0344153855 0019020541 47 EG.29859073 0.00029120 3I34836E-13
43 [T (K] r 700
49 0001622849 0. 4E056339 0382173257 B.B66402689 9319924716 1736747949 2601F20884  (L3GRI4E39  OA0GMI0FI 47 BE.3S5EE0S7 0001522849  B5BISEE-16
50| T (K] r 3000
0007321594 0.703943472 0839013392 GIGTIIOTE  O.0B0B9B8T4 2414230777 1S4G262501 0496720431 05MEISH4 47 EETIHSE3 0007521594 i

a1

10-90 Bar Polynomial equations-

10

20

30

y =
0.000000000128459820785685000000x* +
0.000523139444911443000000000000x* +
134.274352470180000000000000000000

y =
0.000000000203045060222042000000x* +
0.000937242681612367000000000000x° +
277.093215117855000000000000000000

y =
0.000000000195648134398653000000x" +
0.000924305857404152000000000000x? +
279.358631828310000000000000000000

75

-0.000000000000000001969025347469x°

-0.000000000000000002802493462448x°

-0.000000000000000002638356449708x°

+ 0.000000000000024864951104992900x°

0.000000348236294062457000000000x°

0.413319107528108000000000000000x

+ 0.000000000000037187984907811300x>

0.000000584672787533484000000000x°

0.793373399922343000000000000000x

+ 0.000000000000035416409054969500x°

0.000000569995005235257000000000x°

0.791261014107559000000000000000x



y = -0.000000000000000002331536980310x°
0.000000000175132916566049000000x" +

0.000837166887482933000000000000x° +

+ 0.000000000000031503723063906400x>
0.000000513308603328830000000000x°
0.720558260567068000000000000000x

40 255.691774031114000000000000000000

y = -0.000000000000000002030764289643x° + 0.000000000000027576178325262400x°

0.000000000154000435939029000000x* + 0.000000453276828682877000000000x3

0.000742147263465487000000000000x%> + 0.641076812106504000000000000000x
50 228.240895214152000000000000000000

y = -0.000000000000000001765506336447x° + 0.000000000000024077609862528000x°

0.000000000134978154434936000000x* + 0.000000398655393520496000000000%3

0.000654744723995542000000000000x> + 0.567167535549730000000000000000x
60 202.439850234722000000000000000000

y = -0.000000000000000001538054487356x® + 0.000000000000021060296933488100x>

0.000000000118475460165425000000x* + 0.000000350986935860513000000000x3

0.000578017941361140000000000000x> + 0.501910962702373000000000000000x
70 179.532195679764000000000000000000

y = -0.000000000000000001344209660559x® + 0.000000000000018478681265775400x>

0.000000000104300103124109000000x* + 0.000000309881605213907000000000%3

0.000511603340963325000000000000x%> + 0.445217222355759000000000000000x
80 159.560559881966000000000000000000

y = -0.000000000000000001178738345714x% + 0.000000000000016268417175999700x°

0.000000000092128480365541500000x* + 0.000000274486660260496000000000%3

0.000454258769645139000000000000x> + 0.396138031678304000000000000000x
90 142.228589076028000000000000000000
N5 values-

CH (n] CF (] CR C5 CT cu Ch Chwt
1 |Temp 10 20 30 40 50 60 70 80 30
2 1500 5.08087E-09| 2F4043E-08 169362E-09) 12T022E-09 1.0E17E-09 S4EENE-1D T.2RA32E-0 E.3RI02E-10 AE454E-10
3 Z000 000026512 0000132533 S.84031E-05| GEJ104E-05| 530501E-05] 4.42034E-05 3.T8943E-05 3.318TIE-05 2.94T4E-05
4 2100 0001249721 0000625254 0.000417451 0.000212163| 0.000250574) 0000202832 0000179012 0.00015EE45( 0000129248
5 2200| ooosoreeni| ooozsssire| ooorrorozz|  oooeaeta| oomozsadd| oooossems|  nooorazads| oooosstszs| ooonsToet
B 2300| 0017885088 0.0036TES O00E13643) 0004619621 0003704034 0003091425 0002652677 0002322331 0002066136
7 2400| 0.05341756E 002836721 0019332952 0014EEBET25R 0.0nsenst] 0009293514 0002509213 0007464322 0.00EE43316
] 2500 0131497927 0074363731 0.052E06822| 0.040807272| 0033082412 0027317032 002414337 0021280178 0.01902034
a 2T00| 0461938647 0309204678 0.2392340224) 0195675126 0166708819 0145573192 0129388753 016556857 0106111073
0 3000| 13260649393 102083434 0863496296 0.7E1213213| 0BA7393098| 0630432565 0524647072 054573037 0514615414
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Lambda-0.94, Phi-1.064

kil
32
33
4
35

3E

7
]
2]
40
#
4z
4
44
45
45
47
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43
50
51

3
3z
33
3
35

=4

36

37
3z
38
40
4
4z
142
44
45
45
47
4
4
50
51

o

3
32
o]
3
35

=4

36

37
33
33
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#
42
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4
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45
47
43
43
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EH El EJ EX EL BN BN EO BF EQ EFR BS ET
P (Bar) 10_Lambda-01.34 Phi- 1054
TIK) 1500
Guess nSInT [nSinTLP nSnTLPI#2 nl nZ n3 nZind nd nS nb nTotal Cale n5InT Error
1AVTZZE-10 110123609 ZIIBATENS 742917684 205 LOZMEMES  ITETFINS3  0.5M233233  TISTME-DS 47 EE0E5I0E3D LINZSED 2 TNGZE-dE
Ld
TIK) 2000
ETI0STE-DE  B7A0I7E-DS DOOTEOA44E 7263803261 900400MEE3  LP4EBIG0NE 2638195653 DJMBEEI40Z D.000ITEE63 47 GE0SR4EIPE  BTUNITE-0E B4GTHIEE
TIK) r 2100
2T2R52E-05  0ODDZTEEEE DUEGIEEEE 7243100631 9242705209 126VSIGENT 2796953245 0.33ITEIETE  0.0OTFTSI0G 47 GE.08EE3220  RTISEIE-0S 1VOZIE-E
TIK) I 2200
000010324 L.00M03244 DO33ZIEHE 7219016583 99553 1291622415 20.06256925  0.319434797  0.00TIZIZEE 47 GE09ZSTES  DOODNOZZY  B4IGIZEE
TIK) I 2300
DODDIETTAE  DOOIIT4EY DOEITEEEY  TITEOEIME  90EPERTSTZ L3M3ETEIEZ 2070000102 0INTH0EI3  (024EEE492 47 GEAN9SEIT  0ODOZIT4E -B.BGOMEE-IE
TIK) r 2400
LOO0E4ZE  D0I0S44293 QIMGMATT  TOSTVE3I5  9.7GBSETISL L4IMBI963  PAOIBIIM 0318900904  D.OTER0A083 47 BEIGE4IS4E  DODIOS44ZS  ESATIEE
T(K) r 2500
0002634638 D.OZEIEIFT 0155205454 6930202545 9228356146 1530435453 PEEGEIZME  DI4E03193  DIEGIIEIGE 47 GEIE043274  O00ZEI4EIE 0
TIK) I 2700
DOOTSTFIOY  DOTATTIOEG 0252437721 EIMEONOIE  SI0N2AZH 21913736 19.20TEIRV1 047333574 OEZIIEETIT 47 EEEOS4TZIE  DOOFSTTIO -4 BT457EIE
TIK) I 3000
00204143 0.4 1457 D4BTIIEEN 4 SR9E5EEAT G 354085393 1D1995TE DEEIDIESE4 140317855 47 GEASEZES0S  DOZNOM4S 1BGSIE-E
=1 Ew Et =hd EZ Ch (=] cC co CE CF CG CH
P [Bar) 20 Lambda-0.94 Fhi-1.064
T (K] 1500
Guess n3InT [nS5aTLP ((nSInTLPTNZ2 nl n2 n3 nZind nd nS nB nTotal Cale nS5inT Error
5.50E13E-11 11M23E-09 LHMTE-0G T A291TER4E 906018485 1021461452 ITETFIN0E 0514283235 252374E-03 47 EBE.O2EI063% 5.50623E-11 9.867EE-16
r
TIK] 2000
2.B36T4E-06  5.79348E-05 0007611494 7264089373 2224535262 1246545313 2635305083 03439572833 0000135535 47 6608523452 2 GIETVHE-06 1.7ETATE-T
TIK] r ]
136772E-05  0.0002 73544 OOIEEZ1E  72444ETRIE 924313678 12ERITOREZ 2789454728 03313544068 0000290194 47 E5.0853365%8 13B772E-05  3E0S02E-1%
TIK) r 2200
BHT2459E-06 0001114497 0033284099 7224665614 9.26VS41966  128E07T2E24 2921041029 0692619 OO003E2T0E1 47 ER.OSETIZ44 5HT249E-05  EVENZE-18
TIK) r 2300
QOODIST448 0003948977 006240587 FIOBRO0Z1 QDETTESHAT  1IMTIA0FY  J0.21G4198 0306712630 O0I29EISIT 47 GEOOTORDS  QOODIST44  -LIIIETE-IT
T(K) r 2400
QO0OBATTIE 00195432 009336515 FMIEII0Z AJESESTOME 1 IES0249595  B0SIIOE05  0S0G5TIRS  OOIEIESETT 47 GEIM03E0E QOOOBATTIE  LUETIE-T
TIK) d 2500
QO0IG0403E  LOF00E07 2 QI7HE7E4E 707446230 QIGGR40SEE  L47HAI059  FAO4S1Z161 DIISEITEZ  D0SE0IVTES 47 BEISSMMIE  DODIS0403E  -BETIEZE-1
TI(K) d 2700
0005533392 00673544 0332655804 6535394033 9169538064 1315244253 22648251 0404570021 03621845 47 B5.44723018 0005533332 1]
TIK] r 000
QOIEEE0ER:  0.33I0E4ES OETEMOGEE GAZAIRE008  BEV4IENTT GOSEIM0ZES  IZETHITISE  OTODISEIIS  LOSGIM0951 47 GEIE044TI4 QDIEEE0RZ4 0
cJ K CL [58] Ch co CF i) CR cs cT [ul] oy
P [Bar) 30 Lambda-0.94 Fhi-L0g4
TIK) 1500
Guess n3iInT [n3InTLP ((nSATLPT1NZ nl nZ n3 nzind nd nd nb nTotal Calc n5inT  Error
LEFOTEE-N_ LI0ZIE-08 3IG4TE-DE  TAIOITEST  GOEDIS4EE]  LOSMEME]  TTEITII0S  DEMZEIEI4  2I0318E-08 47 BEOSEI0EIS  BETOSSE-N 9.9603BE-15
L
TIK) 2000
193EIE-0E 5. 79462E-05 DO0TEIFT 725413400 9004006463  LD4CAEIHS4  DESOMHS0S  DIMO5AIEDE  DOODMZETIS 47 GE0SE2IM 19YEE-DE ASHOET
TIK] I 2100
AIEEEE-0E  0L0DOZTETTE DOEG4EITE 7244924506 934324907 LIEGTIVEZ  STADETTED  DSHIZISES  0.00DSSINEI 47 EROSETO0IE  9.1PGEEE-DE  BOE0ITE-IS
TIK) r Z200
BTITTEE-US  D.00ME3IS D033441516 7226440044 DRE0GEZM 1284197454 POSBOBETIE  0IIG3A9871 0002476322 47 BEOSTHIIT  BTETTEEADS  L9STEET
TIK) r 2300
0000133209 LOUIIIE2EE Q0BIZIE0ZE  F.2OSGUISES  92GOITES1  130STI6HI  S039ETIIVE 004350504  (OOHETI0R 47 GEOEITTVAE  DOO0IIIANG  -6.29108E-15
TIK] r 2400
DO00HZIZE 0012364055 DAH93779  TIGIGHGPE4  QOTIGATED LIGTRO0M 3084040004 0300626495 D0ZES34824 47 BG4 00041236 AOSFIE-T
TK) i 2500
DOMOTIETE  0032E7E199 07993943 TOSTITI6S O0CGOSSEIE 1400001244 0A3B0B57  DS0T4SH4E  DOFDIISE 47 EEAEE4E0  DOOOTOSTE  2OROIPEE
TIK] I 2700
DOD43EETTE 0130386252 DIEI9IGEIA_ B7IT49SES  S0I0M4E24  LTSNIINET  P4EIEIMTHY  DITIMITE]  0IERHAIM 47 BEITO5255  DOD43E6IT4  LSHIESE-1E
TIK) r 3000
DOMFEOT 0426262122 0662113691 GEEEI0S40G  SOGTI4OTIE 2R44320992  MIESH00T  DEZINS2IZ  (4358BITEZ 47 BEOZ0SEHE  QMIVEOT  2IBEME-T
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32
33
34
35

36

37
3z
33
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A
4z
42
44
45
I
47
4
43
50
51

3
32
33
3
35

=4

36

a7
a8
39
40
4
42
43
44
45
45
47
48
4
i)
a1

o

3
32
33
3
35

=4

36

a7
38
39
40
4
42
43
44
45
46
47
48
A
50
51

w

cx cy cz DA DE oc oo DE OF OG CH ol o)
P [Barl 400 Lambda-0.34 Fhi-1.054
TIK) 1500
Guess nSInT [nSnT).P  ((nSInTLPF#2 nil nZ n3 nZind nd nS nb6 nTotal Cale n5inT Error
275307E-1_ 1A0123E-09 33147E-05 7420176347 S0B0IS4B51  LOBMEME  ITEITINOG 054283234 179I9E-09 47 EE.08510638 2IESITE-__ 9.947T49E-16
r
TIK) 000
144G76E-06 _5.79504E-05 0007612619 7.254232544  9.224940572 1246405754 263926021 0349527513 942929E-05 47 508520058 14487EE-06  -BFOSHE-E
T(K) d 2100
£.8473E-06 _0.000273532 00165409685 T.246153233  924537TI45 1265485055 2TOITONT 035150337 0.00044556 47 GO.OS5E5E04  GA4TIE.06  -14385E.1T
TiK) r Z200
2800B8E-05 __ 0.0012027 0033470441 7.207383329  9.06B3I0605  12B3064968 PO.OBEOEEET  (LOIGII5461 0001320874 47 BE.OS692026  PBODGSE-05  147TBS4E-16
TIK) r 2300
0000I0DE1G  0.004020628 D0B408426  7.205862728 9270413507 130477557 3048030748 0304054578 0006542733 47 GEOSIG4912  0000IODSIG  -LE9ETRE-IT
TI(K) r 2400
0000314672 0.012586831 012191315 7171965489 9.276432362 1338682809 3112523653 0.295035723 0020486925 47  E51055933  0.0003METZ  EN90GE-IE
TK) i 2500
0000843863 0033754129 0183722967 VI0B307514  9273ME6ES 1404330454 J0FTITSOF1 0.30135152 0054953662 47 E5.MO0FE04 0000543853  HI507SE-T
TI(K) d 2700
D0036HE34 014693336 0.362012261 _G792TFEI03 9219940206 LTITEE095  2E00B24872 0.354527873  (.238320697 47 65.32342808 0003643334 0
T(K) d 2000
0012613287 0504771439 0710472720 6526252675 £.099453622 2604395623 1665100376 (ETE008454  0.531324703 47 EE9593103 0012619287 0
oL [l O ula} OP jule} DR oS oT ou ov o DX
P [Barl 50 Lambda-0.34 Fhi-1.054
TIK) 1600
Guess n3InT  (nSInTLP  ((nSMTLPIF12 nl n2 n3 nZind nd n3 nb6 nTotal Cale nSInT Error
2.20245E-11 110123609 3I4TE-05  TA2917ES4E  D.0G0IR4E51  10SMEWE  ITETFINOT  0.5M283234  143363E-08 47 GEOSSIDEIS  220256E-1  9.98085E-16
L
TIK) 2000
LIGA07E -0 5.79536E-05 0007612724 726426187 9024049639 L24BIFTIN 2630331268  0.049510445 TH4394E-05 47 GEOS519182  LIGSOFE-OE  L94E10E-1S
TIK) r 200
547924E-06 0000273962 0.01EE51796 _7.245290564 9243367901 1265347734 791626972 033110184 0.000I5E613 47 GE0S5463 GATAZE-DE 34025318
TI(K) r 2200
2.24287E-05 _ 0.00021437 D0534ETEEE  7.22T050596 9053401687 1PEPEETI0Z  20.30121278 0316476393 000145351 47 GE.OZG5EEI)  2O42G7E-05  34A0IES
TiK] r 2300
207097E-05 0004035486 00EI525476  7.207E98863 907095699 1302739435 054558999 0303512095 0.005253425 47  GE09035981  GO70SFEDS . L92446E-18
TIK) r 2400
0.000254542  0.0IZF2T036 012814433 TATEIONZE  92FE027563 1332446372 3129310823 0295440522 O.O0IGETNOF 47 BSA0IGTFI 0000254542  4.97215E-16
TK) I 2500
000063343 0034674505 QIEEZINHE 702200943 92TFOIPSIZ 1388628807 3118246624 0297450273  O0451672 47 6513027358 0.00063349 2 52G19E-I7
T(K) r 2700
0003152076 0157603797 0306393447 GE44OIE3E  B23284152  LEGETLISIS  2T.02612289  0.341626565  0.205501301 47 BE.20030825 0003152076 i
TIK) r 000
001145645 0574322498 075PR40GE 59434256331 9.033I68TDZ  2EETRIZOET  IGEA44T2IT 0541039333 0756283834 47 GE8413a022 0.01148545 i
Dz EA EE EC ED EE EF EG EH El Ed EK EL
P [Barl 60 Lambda-0.34 Fhi-1.054
TIK) 1500
Guess n3InT (nSInTLP ((nSMTLPF2 nl n2 n3 n2ind nd n3 nb6 nTotal Calc nSInT  Error
183523811 110123E-09 3IIN4TE-05 7420176848 9.0B01S4852  LOBMEME  ITEIFINDS 054283234 1IM4E2E.09 47 GEOSGIEIS 18I648E-11_ 9.96904E-16
Ld
TIK) 2000
965927E-07 E.TIEECE-05 000761286 7.264200283 0.224055624 1246350015 2639378646 049512400 E.2867SE-05 47 GEOGGIGHZS  965927E-07  -4.44099E-18
TIK) r 2100
4.5EE31E-06 _0.000274009 0016553204 7.245382167  9.24338508 1765266141  27.91363354  (.331033005  0.000287233 47 6608540362 45EESIE-05  -L16882E-17
T(K) r 2200
157036E-05 000122217 0.0534335H 7083201 9.6EBATANG 1262303195 293140193 03I5ST0IS3  0O0MI27I5 47 EE.O0BE32ITS  1GT0BE-D5 _ BAIETE-E
TiK] r 2300
G.T4249E-05 0004045494 0053604196 7200264658 927139739 130137364 3058344161 0203MEME 0004389652 47 GEOSG49504  B74249E-05  2I8R24E-12
TI(K) r 2400
0000213726 0.01282348 013240807 7182426881 9.979109287 1328212417 3141839715 0295358795 0013913267 47  GEOS901965  D000ZIITIS 2 43945E-1%
TIK) I 2500
0000558912 0.03533473 OETOPES44  TA3ROI0834 DTOTEIETE  LITTTOMGS 3148399033 029474421 0038351997 47 E612345833 0000585312 7.26415E-13
T(K) r 2700
0.0027433%  0JETO59953 0405729682 B.9EIB0I926  9.042310B52 1BS70SEIT2  PT.EO509056  0.232157433 091724562 47 62663094 0.002784333 LM4IET
TIK) r 3000
0.0I0B0G454  0BIEE0T233 07OPEM034  BO34EI04TI 9OBI0Z0IBT  24TEO07S13  ITETS04536  05I5447S35 0GITEES5IE 47 BETB2OEI 0010603454 [

78



36

a7
38
39
40
A
42
43
44
45
46
47
48
49
50
51

3
32
33
3
35

=4

36

37
3
33
40
A
4z
42
44
45
I
47
4
43
50

3
32
33
3
35

=4

36

a7
38
28
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A
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EN EQ EF EQ ER ES ET EU EV EW E¥ EY EZ
P [Barl 70 Lambda-0.94 Phi-1.054
TIK] 1600
Guess n3InT  (nSInTLP ((nSMTLPF12 nl n2 n3 n2ind nd n3 nb6 nTotal Calc nSInT Error
15FIIBE- 110123E-09 3I147E-05 7420176848 9060134352 L0SMEM4S  ITEFI0E 054283233 102397E-09 47 GE.0S5I053S 15732961 9.97038E-16
L4
TK] 2000
2.27959E-07  B.79ETIE-DS 0007612956 7.264200924 9224960002 1246344373 26.3941249 0349508083 6.3897SE-05 47 GE.OSEIE027  B2T9RSE-07 GAG424E1R
T(K) r 2100
3.91488E-06 _ DL0DOZF4042 001555421 7245447599 92434045 1265190599 2792032933  0.331063585 0000254302 47 G50S536M3  391488E-05  -9967SGE-1a
TIK) r Z200
1E0297E-05 _ L001122776 0033507843 7.220599928  9.7FOETIH5E 108203837 29.3185924 0316794229 0001043959 47 GE0ZGIS034  1B039FE-D5  OETGEIE-IS
TIK) r 300
5.7395CE-05  0.004052693 D0EIGE0766 7210244382 9271690699 1300393976 3051054269 0302857436 000376536 47 6600857474 G7S95GE-05  -145B9E-IS
T(K) r 2400
0000134197 0.012893624 013550974 T1S5463016 9279401244 1325149282 315024457 0294576341 0ONIG0FZ1 47 ES0SF0971 0.0001E4197  4BOTEEE-S
TIK) I 28500
0000511355 0036531341 0139295265 7098217 92GITI326  LIG96E6ME  SLTDATIONS  020PP5435  0.033333144 47 GE1B43953  0.0005MSS5  238524E3
TiK] r 700
0002498919 0174924295 0415239519 E.OIIEEEII5 9049606017 150G0SI1E3 2047249174 0.I24E8ME2  0IE3049825 47  GE24816621  O002498919  B.23994E-18
TIK) r 000
0.003535249 0692947408 0832434627 BADS541943 S07I348867 2402096355 18.5377024 049519212 0650735446 47 GE7IGE41E3 0009299249 0
FE FC FO FE FF F& FH Fl FJ FK FL FI FM
P [Barl &0 Lambda-0.34 Fhi-1.054
TIK) 1500
Guess nSiInT [nSnT).P  ((nS'nTLPr#2 nil n2 n3 nZ2ind nd nS nb6 nTotal Cale nSInT Error
L37EEIE-H_ 1A0123E-09 331G47E-05 7420176540 9.0B0134852  LOSMEM4S  IFEITINGG  05M283733  §O59B3E-I0 47 EE.08510638 L3PEEIE-H__ 9.95434E-16
r
TIK) 000
7.24478E-07 _5.79582E-05 0007613031 7264304156 9724963241 1246334142 EINMITETE  0.349504344  4.7I528E-05 47 E6.08515354  T.A44TSE-DF  THET2IE-IS
TI(K) d 2100
342584E-05 0000274057 0016554964 7.245496652  9.243419067  L2E5IHG06  2TO2IE0243 0331049018 0000222972 47 GG08532935  S.49584E-05  15ITO4ETF
T(K) d 2200
140399E-05 0001125195 003351 7.208803206  9.958730869 1261835072 29.30416705 0316737216 0.000913304 47 EE.08502019  140399E-05  -1EEI4EE-18
TIK) r 2300
5.07265E-05  0.004053121 DOE3F03382  T.2099MEE  9.27I77EE1E 129965683 2063113422 0202691267 0003301708 47 G5.08940809  EOTIESE-DS  LOJ4DGE-TF
TIK) r 2400
D000IGIS4E 0012947429 OMIFSETEY 77808235 9980432938 1322830063  J1G67H6325 (0297986147  0.010535265 47 EG.09564165 0000161343 13959117
TK) r 2500
0000452751 0.036220035 0190316778 T.MTIE2008 9.283238279 1363476289  J19TEO99GE 0201229305 0.020430707 47 E5M453703 0000452751 21GB4E-1S
T(K) r 2700
0002269928 0131693772 0426135207 6.937785482  9.965427737 1672862816 20.00021074 0319040343 0148074241 47 523318062 0.00Z269922  -146534E-16
TI(K) d 3000
0009309245 0744739600 0962992967 GATOIGS971 095099505 2340449327  19.0I0GBITE 0ATE4GEETT  OGNGEEEIZ 47 GHEUEEIZ99 0009309245  -242961E-17
FP Fa FR FS FT Fu Fy Fi Fx FY Fz G GE
P [Barl 40 Lambda-0.34 Fhi-1.054
TIK) 1500
Guess nSInT [nSnT)LP ((nSInTLPFH#Z2 nil n? n3 nZ2ind nd nS nb6 nTotal Cale nSinT Error
122359E-1_ 110123E-09 33147E-05 7420176340 S0B0IB4852  LOBMEMAD  ITEITINOY  05M283233  FSGITIED 47 BE.0A5I0638 12235861 -1E5944E-17
r
TIK) 2000
£.4399E-07 5. TI531E-05 000713085 T26431Hd 922496676 146326104 265045762 040602325 4ATMIES 47 GE0S5MEI  G4399E-07  3EER4GE-13
T(K) d 2100
3.0454E-06 _0.000274085 0.015555651 _7.045634861  9.243430399 1265103417 PPAZPEO24T 0331037685 0.0001352H 47 508630453 B.04B4E-D6  1FRO3E-IT
TiK) r Z200
1.24836E-05 0001123521 0.033518971_ 7.02096M53 905077624 1OGI6TGRE  29.90042012  0.315692945  0.000S12605 47 GE.0S591989  L24G83GE.05  1.7PSE9E-IR
TIK) r 2300
4 51373E-05 _ 0.004062359 005373664 721556125 9.271920776 1299082172 3064712626 030253831 00029379 47 GE.03904423  451373E-05 107472E-17
T(K) r 2400
0000144323 0012989537 013972089 7189525307 9780846307 132101289 GLEI9ZTEES 0293521778 0009335044 47 EE09450143 0000144329 -204941E-16
TIK) d 2500
0000405907 0L03E531534 0191132505 7152068205 9.284445035 1358580093 3201278323 0.29002305 0026429231 47 E6IN53661  0.000405807  4.8247E-13
TI(K) d 2700
0002051524 0187337135 0432824601 6057649564 9.260134662 1GG29GETI4  2O4E540034  DSMITIG0Z  0.36TESTTE 47 BG.2P0GESIE 0002081524 9 E54038E-13
T(K) d 2000
0.00E807429  (.FIZEEIEI5 0890319401 £222731392 9109977735 2287906405 1951284608 046443035 0678326037 47 E5EEI43242 0002807429 -BETIEZE-I7
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GO GE GF GG GH Gl Gk GL G Gh GO GP
31 P [Bar] 100 Lambda-0.94  Phi-1.064
3 [ TIK) 500
33
34 |Guess nSInT [(nSnT).P (nSInTLPT 12 nl n2 n3 n2ind nd nS n6 nTotal Cale nSinT  Error
35 1LI0123E-T1 110123E-03 3.31847E-05  7.429176543  9.060134852  10SME1443  17.ETFIN0I 0514283233 796734E-10 47 E5.05510635  1I0123E-11 -6.74956E-13
L
3 | TIK) 2000
37 |_5.79533E-07 5.7I535E-05 0.007613134 _ 7.264313451 9.22496777S 1246313817 26.33473417  0.34950031 3.77232E-05 47 E5.085M4d411 5.79539E-07  2.86233E-T7
3 | TIK) d 2100
3 | 2 T40ZE-06  0.00027H02 0.015556021 7245565437 9.243439466 1260072861 27.92338464  0.33I028613  0.0001754 47 E5.09528475 2. T4I0PE-05  4.445T4E-T7
0 (TK) 2200
# 11Z37EE-0E  0LO0TIZ37ES 0.033522671_7.229088101 9758810754 1281550197 7933154135 0.31SE57331 0000731423 47 6E.08583781  112378E-05  3.10302E-17
2 [TIK) 2300
43 | 4.0BSTEE-0S 0.004065761 0.063763313 72100672 9.272052355 1293621578 30.65935423  0.302415727 0.002646312 47  BG.0877527 4.0B57EE-0S  3.15232E-17
44 [ TIK) d 2400
46 | 0.000130237  0.013023735 011412158 7191057443 9.251319025 1319550855 3LEE07S001_0.233149055  0.00347761S 47 B5.093584  0.000130237  1.35525E-17
46 |TIK) I 2500
47 | 0.000357573  0.036757261 0.191900054 7156034054 9.28542397 1354604244 3212453101 0.283044715  0.023351533 47 B5.10905522 0.000357873  162085E-T7
4 [TIK) d 2700
43 | 0001923446 0132344615 0.438571106_6.974324805_ 9.°6417593 1536313492 73.55660513 0.310289095  0.125428953 47 BG.2105353¢  0.001323446  6.VSTIE-TT
50 | T(K) d 3000
5 | 0005373203 0837320287 0915052068 6268277415 9121935924 2242360483 20157682 0452523151 0549572431 47 BG.63467836 0008373203  17S207E-16
GR GS GT Gl G G G GZ Ha HE HC HO
31 | P (Bar) 10 Lambda-0.9¢  Phi-1064
32 [ TIK) 500
33
34 |Guess nSInT [(nSnT).P (nSInTLPT 12 nl n2 n3 n2ind nd nS n6 nTotal Cale nSinT  Ermor
35 1LOOTIZE-T1_ 110123E-03 3.31847E-05  7.429176543 _9.060134852 10SMEM43  17.ETFINI0I 0514283233 B.5ISTYE-10 47 E5.05510635  LOOTIZE-11 5.49253E-13
L
% | TIK) 2000
37 | 5.PEIIZE-07 5.7IE04E-0S 0.007613171_ 7.264323639.224959424 1246314605 25.33455342  0.349493661 3.42342E-05 47 E5.05514068 S.2EI12E-07  3.20172E-17
3 | TIK) d 2100
33 | 2.49135E-06 0000274115 0.015556405 _7.245590439 9.743446555 1260047859 27.92403285  0.3310212  0.000162133 47 B5.08526857  2.49135E-06  4.E23S7E-TF
40 |[TIK) d 2200
4 10Z1E2E-05 0001123997 O.O3ICFE0S3  T.2P9191766 S.°CSEE0523 12814432 29.33463486  0.3ISE2EREZ 0.000SES0SE 47 GBS.0SSTTIMd  10ZSPE-05  4.42954E-TT
42 [TIK) d 2300
43 | 3.69368E-05  0.004068551 0.063785134 _ 7.212334144 9772152796 1293244153 30.67047266  0.302315253  0.002407351 47 65.057S1376  3.63968E-05  3.27360E-T7
4 (TIK) 2400
46 | 0.000119653  0.013051356 011424472 7132289415 9.°51625337 1319345553 3169491275 0.292842748 0.00772347S 47 E5.03252355  0.000TISE53 2 Z185SE-17
46 |TIK) I 2500
47 | 0.0003353710.037000513 0.192355968 _ 7.159327305  9.786234163 1351310333 3221770113 0.288233916  0.021900704 47 651070055 0.000336371 _ 9.54033E-13
4 [ TIK) 2700
43 | 0001783657 0.195755585 0.443571397 _6.935546005 9.°67SE4637 152209223 3019701002 0305303355 0115625433 47 ES.20173183 0.0017S8687 _ 2.30500E-15
50 | T(K) d 3000
5 | 0007392233 08794613 0937627934 63082971 2132331602 2202341135 2065500576 0442136483 05243665 47 ES.60347285 0007332238 6.40113E-16

10-110

10

20

30

40

Bar Polynomial equations-

y = -0.000000000000000000370958317388x°
0.000000000002741111316494950000x* -
0.000107521299950642000000000000x> -
66.964417313917600000000000000000

y = -0.000000000000000002042675629475x°
0.000000000140291672577322000000x*  +
0.000609333840996944000000000000x> +
168.916733192863000000000000000000

y = -0.000000000000000002389508413273x®
0.000000000172193665047489000000x*  +
0.000789911778572264000000000000x* +
232.043404816924000000000000000000

y = -0.000000000000000002378469492513x°
0.000000000174709271388555000000x*  +
0.000817469779636797000000000000x* +

244.811851227649000000000000000000

80

+ 0.000000000000002787694378212490x>
0.000000029347945743952700000000x°
0.141936503639064000000000000000x

+ 0.000000000000026422445526322900x°
0.000000392126698366849000000000x°
0.499559178397084000000000000000x

+ 0.000000000000031627412045114500x°
0.000000494326780170032000000000x°
0.6665131912859502000000000000000x

+ 0.000000000000031778582863109900x>
0.000000506534070881246000000000x°
0.696537128614818000000000000000x



y =
0.000000000167416701783644000000x*
0.000792092016147027000000000000x>

50  239.676480811798000000000000000000
y =
0.000000000156870362108962000000x*
0.000747855094134545000000000000x*

60 227.841519109441000000000000000000
y =
0.000000000145574864464700000000x*
0.000698069537879515000000000000x>

70  213.758500561661000000000000000000
y =
0.000000000134541003331646000000x*
0.000648288306341566000000000000x>

80  199.330169064583000000000000000000
y =
0.000000000124168035994953000000x*
0.000600838632194062000000000000x?

90  185.386431036222000000000000000000
y =
0.000000000114589035868809000000x4
0.000556614029392645000000000000x2

100 172.272814583950000000000000000000

y =
0.000000000105818234925175000000x4
0.000515848097883365000000000000x2
110 160.106986683774000000000000000000

-0.000000000000000002253320497340x°

-0.000000000000000002094067458224x°

-0.000000000000000001930455250385x°

-0.000000000000000001773965053887x°

-0.000000000000000001628744261042x°

-0.000000000000000001495833589056x6

-0.000000000000000001374944060281x6

81

+ 0.000000000000030279004468266500%°
0.000000488126128153675000000000x°
0.678493617209499000000000000000x

+ 0.000000000000028257095231240000x°
0.000000459157598573058000000000x3
0.642860142594197000000000000000x

+ 0.000000000000026138466199919600x>
0.000000427381631524443000000000x°
0.6016498797429579000000000000000x

+ 0.000000000000024091356806266800x°
0.000000395983583658828000000000x°
0.559940615014625000000000000000x

+ 0.000000000000022179609332069100x>
0.000000366263347041222000000000x°
0.519907497260940000000000000000x

+ 0.000000000000020422201506769300x5
0.000000338690901508862000000000%3
0.482424645815039000000000000000x

+ 0.000000000000018818466817304000x5
0.000000313359532132763000000000x3
0.447760226539397000000000000000x



N5 values-

Ch co CF CCl CF Cs CT cu Cy Chwi C CY
1 [ Temp 10 20 30 40 50 60 T0 80 a0 100 110
2 1500| 7E-03| 4E-09| Z2E-09| ZE-039] E-03) E-09|] E-03] 3E-0) 8E-10) FE-10) VE-O
3 2000 00004 00002 00001 3E-05| 8E-05) BE-05) SE-05) SE-05) 4E-05| 4E-05] 3E-05
4 2100 00018 0.0003| 0.0006) 0.0004) 0.0004) 00003 00003 00002 00002 00002 00002
5 2200 0007z 00036 00024 00018 00015 00012 0,001 00003 00005 00007 00007
E 2300 002431 00123 00057 00085 00053 00044 00035 00033 00023 00026] Q0024
7 2400 00713 00383 0.0268| 00205 0.0166) 00133 0012 00I0S| 00034 00035 00077
3 2500 01654| 00353 00703 0055 00452 0.0384) 00333 00235 00264| 0024 00213
9 ZT00| 05234 03622 0.2854| 02353 02058 01517 0163 0481 01355 01254| 01166
0 3000 14032 10553 0.5353] 0.8318] 0.7563] 0.6373] 06507] O06TE] 057Va3] 0.5436] 05244
Lambda-0.95, Phi-1.053
BH Bl BJ BK BL BM BN BO BP BQ BR BS BT
31 [P (Bar) 10 Lambda-0.95 Phi- 1053
32 [TIK) 1500
33
34 Guess nSInT (nSaTLP nSInTLPr#2 ni nZ n3 n2ind nd nS nb nTotal Calc nSinT Error
35 1E4743E-10 _ 1B4V4SE-09 4.05391E-05 7525420296 905 0.895632335 7154795375 042016716 1LOBSI3E-08 47 B4.834TI636 1B4TASEID  TEIBTIELS
r
36| TIK) 2000
a7 72422608 BTF2422E-05 0.009340356 7367913405 9139895641 1033134226 32.38301327_ 0.28378757 0. 1 47 G4.695303  BTP42PE.05  -9.393BE-
3 | TIK] r 00
3 $102B1E-05__ 0.000410281 0.020265406 _ 7.369361658 _ 9.20426047 1051630973 341627TETON_ 0.26342374  0.00266262 475463730946 &.10281E-05__ BE3I0BE-
40 | TIK) r 2200
# 0000164153 0001641529 0.040516733 7343859515 9213776742 LOTTIA2817 3545049967 0.259305453  0.010E54405 47 B4.90539125  0.000IG4153 53939118
4 | TIK) r 2300
43 0.000550114 0.005501141 D.07HIGIETE  T.2922186M 9215290437 112883402 35663748 0.258393774 _ 0.0357ISM5 47 G4.930465  0.000550f4 552343E-18
44 | TIK) r 2400
45 0.001451972 0.0MB1971E 0121736257 7185074782 9201242797 123697765 3377328077 0272441413 0.096314395 47 B4.39I05174  0.00MEI9TZ  19515BE-IT
45| TIK) r 2500
47 0.003134314 0.031843141 OITE44E4EE 6997363302 O.BEATII63 142368933 99879964 0I06TI0R4T 0207306352 47 EGADZ0ZIS 0.003134314  B0BEIFE-G
42 | T(K) r 2700
43 0.008935776 0089957763 0.2939729597 6369424798 9.031367078 2051627834 2041830716 0442317133 0.53A0TTFAT 47 B5.4B381453 0003395776 0
50| T IK) I 3000
51 002231478 022314778 0472360271 4.974015474 G64 SA4TOITIEE 1040540411 O.B30GINTH 1480933429 47 BG.ATHETEZT  0.02231478 0
BY BW Ex BY EZ CA CE cc co CE CF CG CH
3 |P (Bar) 20 Lambda-0.95 Phi-1.053
32 | T (K] 1500
33
34 | Guess n3nT [(n3TLP (InSnTLPTNHZ nl n2 n3 n2ind nd n> nb nTotal Calc nSinT Error
5 £.23738E-11_ 1E4748E-09 405891E-05 7526420304 9053527054 0.89563232% 2154796394 (420157156 5.34553E-03 47 6489473685 BIIFIGE-M 320G07E-8
L
36| T (K] 2000
ar 4.36629E-06 _8.73068E-05 0003344629 7388352062 9190028406 103270057 3239862047 028365605  0.000283351 47 6489502019 4.36629E-06  -120356E-5
38 | T (K] r 100
39 2.0B064E-05 0000412127 0020300917 F.37MI5493 9204847331 104967136 5420952604 0.2B8G36879 0001337272 47 G48SE0TAN  POGDB4E-05  1419B3E-17
40| T (K] r 2200
4 £.35353E-05 _ 0.001ET0706 0040874275 7362108192 9216996266 10GS04444 357641731 02576E7H45 0005421455 47 G4900I583  E.36IGIE-05  -4.540IE-8
42 | T (K] r 2300
43 0000290734 D.005EME74 007ESE40N 7319036343 9022185877 LI02016289 3G.6E597E7Z 0251618334 0.0IBE7I5T5 47 B4.91360342 0000290734 -205ITSE-8
44 | TIK) r 2400
45 0000243107 D.01BSE214E 0129854327 TOGIG1964  9.207SM937 1169438991 S6.00548607 0.255069274 D0G4TE9I5 47 B4.04049624 000084307 BI9EPIE-E
46| T (K) r 2600
47 000192426 0.039685139 0199211444 FI22885932 9198013345 129BIG6699 5336592472 0.27GETOBEE (129024046 47 E5.02376089 000198426 -34B945E-18
43 | T (K] r 700
49 D.00B44571 D1289M216 0359046269 B.G36G0ITE2  OA0IZME31 178544958 244407900 0372052379 0421008393 47 BEIIGT4323  D.ODGH4ETH  4.90927E-15
50| T (K] r 3000
51 0017728289 035456577 0535454265 5433960826 8802613266 2987191805 13726179 0ETIOT0H45 1171238638 47 GE.0EG97248 0017728289 i

82



3
32
33
3
35

b4

36

a7
%
8
40
#
4z
4
4
45
46
47
45
4
50
3

3
3z
33
3
35

=4

36

37
3z
38
40
A
4z
142
44
45
45
47
4
43
50
5

3
3z
33
3
35

=4

3E

a7
38
29
40
4
42
4
44
Al
46
47
48
49
50
51

Zx

o

cJ CK cL =] CH co cF ca CR cs cT cu cv
P [(Barl 30 Lambda-0.95 FPhi-L063
TIK) 1500
Guess n2inT (n5nTLP ((nSInTLPTHZ nl nZ n3 nZind nd ny nb nTotal Cale n3inT Error
5A491GIE-11_ 1E474BE-03 40531E-05 7525420306 9053527056 0595632326 2154795401 0420167165 3EEITEE-0Y 47 GHE94TIESE GAGISIE-H -TEMIME-R
r
TIK) 2000
ZITIEDG  §.73537E-US 0009346328 T.380407067  I000TZ3G1  LOG2G5G5ES  SR4OU6A908 02836183 000013536 47 BASMOIEE  ZIITSEDS  B440EIE-
TIK) i 200
1.37533E-05  (LOD042P4S 0020FEAY  FA72NTESE 9I0E04407E  L04SO05044 3426533434 0262640038 O00SA2E53 47 B40BEPOT  1GTEGSEDE GFEOEIE-N
TIK) I 2200
5.0ZTEE-05  D.ODIEE05ET 0040997854 T.I54925047  OFIETEIZT  LOBEIZO5S4  SEETIIFEES 0.IEEIIN0EI  DONSEIE0NT 47 GABABITIS4  BEOPTEEDS  -2THSEE-
TIK] I 2300
DLODMIFTES  DO05I3I06E 0O7FOZERH T.3SBEGIE45  D.D4EIMT4  1094D00ST  IT.OSTIHDEE 0243052737 D.0IZSIEETS 47 GHO07ETIEZ  DODMISTTEY  14907SE-13
TIK) I 2400
0.000B9232E  (LOIFYGO7EE OI033E6  TOFTTEISNE  QOUMIEOSS  LMIPEOM07  J6.OS0O4005 04040333 DOIMEISIZ 47 GH933I034T  DOODESZIZE  GOOMMEE-1E
TIK) I 2500
DLODMEIETT 0043910239 020954784 TIFTAGAIEE  OPTIPI4E03 143688243  IG0STIEEST  0IER4491Z  O.035124141 47 G4939BE093  DODMEIETT  3E9RSTE.TT
TIK] I 2700
0005201673 OIBE04TITE 039502807 GTEGITEE0R Q032 1GG4TTESZY  ZG.SOSINEY  0IINGEINNE  0IIAIINETE 47 GE.2IM0SEEZ  0O0SZOISTI  130IME-T
TIK) i 3000
0015327242 04B9E1724T 0ETA0S5I58  GETORNEZA  BETAIETIM  ZT4IEE43H MEITEZESZ  O5MMIBOET  L0IOIZASET 47 EGAETER  QOI3ETI4E 1]
5] c cz oA ulz] oc oo DE OF [ulc] oH ol ju]
P [Bar] 40 Lambds-0.95 Fhi-1.053
TIK] 1500
Guess nSInT [nSnT)LP ((nSInTLPFH#Z2 nil n? n3 nZ2ind nd nS nb6 nTotal Cale nSinT Error
41E9E-11 1B4T4SE-09 405291E-05 _7RIG420307 9053627056 0895632374  JIB4TOS404 0420157165 JET2SIE-03 47  B489473604 41126961 1.33786E-13
r
TIK) 2000
2IG41BE-DE & TIETTE-DS QO034TOT 7358569604 S190054378  103MBMZE 3240523003 0ZEIGHA532  0O0O0M4IT4E 47 G4OO4ETSRS  PIBHISE-06  -S44E4E-E
TIK) r ]
1L03Z65E-05 0000413061 0020323595 TATSAE44RD  O205MIEE3  LO4855531  S4STAPS0E5 0265541551 D.000ETOM4 47 E453540659  LOBPESE-05  1037SSE-IT
TiK) r Z200
4.ZMIE-05  0.001EEEIES 00410505 7356343207 9.217133329  10G4709334  I5.927NG1G  0.0GEEE0S82  O.00Z7IGIF1 47 E4.3974721  4.2MUE-05  BMSIGE1R
TIK) r 2300
Q0004988 0.00EI95335 QOTT420546  7233C0G524  O00GES4E4E  LOSTHHE007  JT.23IZ0077 O24VTOGE5 0009721 47 G4O044G404  QOODM9SSZ -4 ES0TEE-R
T(K) r 2400
QOO04ETITE  DOTEZEEST 0136229356 7OR1R6TEES QZITTEL L1ZISAS09  STEIEETIGE  OAMBSEIN DOZSESITTE 47 B4SR4HISEL  QOOD4ETITE  3R0EI3E-E
TIK) d 2500
OO0TESS0E  LO4EE1ZEIE 0ZIBSSEET  TROSVTASTY  STITTIOE  1FIZSTIISE J6IG0SEEZ4  OIB4SGTIOE  DOFETIME 47 B4IT044TZS  DOOMESI0E 2 E4TEZE-E
TI(K) d 2700
Q00442351 0ITEA44E72 04205475 BO4BZI6E30 DIG40R0846  I5TIBISTIZ ZEEISAAZN  OMIGEEEISY  OZBE44EIZ 47 GGISI0SIEE  O.0044235M  TBO0GZEE-13
T(K) d 2000
DOTEF4963  0E4A551375 OTHEIVZS? BA4ZISERAN BAITIIEO0A ZETEVEGTII IGIIEBETOR OG4EH4TIOZ  OSMMTITE 47 EGTISM4EEZ OUNIT4S634 13ETTRET
oL o on ula] oF jule] CF o% oT ou o o' o
P [Barl 50 Lambds-0.95 Fhi-1.053
TIK] 1600
Guess nSInT  (nSInTLP (InSnTLPI 12 nl n2 nd nZind nd n5 n6 nTotal Cale nSInT Error
329495E-11 1E4TA3E03 405290E-06 7E25420302  9.0535I7056 0895632304  ZIG4TIS40E  0AZ0IGTISS  Z13006E-09 47 G409473684 3PO495E-1  AITHEEIR
L
TIK) 2000
LT47EZE-06 & 7ITHIE-05 DO0SHTES 7380612977 3190007551 1032439554 3240754541 O2G367EE3 Q00013405 47 B480486005  ILT4TEIEDE  492O7IER
TiK] r 200
2.26496E-06  0.000413243 0020328508 T.ITIETEVTG 205201879 104E3T9S56 4796062 0269492332 Q000536367 47 B49950732 B2E49EE-05  4GI2EE-I3
TIK) r 2200
3IPEISE-06  0.O0IEEI073 Q0410595354 TIGTIONEET  90MFIESNS 103853005 369E0ZP058  0.SEEINI0N5  QO0ZISE3NE 47 G4.S9ESZSIE SITSIBE-05  BESSL4E-1E
T(K) r 2300
QLO0TIZ067E  DODENIITET QUTFEFTIS  TOGEZETI4  G0PEEE4STE  LOSM4EINIE 5735036461 024TORSE34  DO0TEIZEI 47 G4O0255330 000MZ0ETS  LSSI0SE-TF
TiK] r 2400
0000372437 001862136 0JZ6461934  T.200TOS412  9.22998552 112034722 JTSG8E3443 0243799691 QOZNTEZIE 47 E4.91991505 0000372437 1426TIE-IT
TK) I 2500
0000970029 0L04EE04465 OZP02I72T6  F2IORGING  EIIGIETH  UITTTIEE  3G.ESTEIIS  OSE004T4TI QOGI0MET 47 G4O5TTEIEE 0000970020 B2041FE-R
T(K) r 2700
DODFETTEE 019358293 QA405IME2 BO0SSEAHE  DIETS4E305 IGISISEHIE DOOTEVE4M 0205841824 DEEIEI9EEI 47 BEMTIOEN  0O0IETRES i
TIK] r 000
DOMZEITE08 0EZSEE043 OT9IEITET  BOEISEOD]  BMENZIITE Z4BO0TIERZ  ITAS3035VT  OGIZSE0933 OBETOII04E 47 EETIZEGERS  OOIIEATI0S  Z4EEEE-F
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kil
3z
33
34
35

3E

a7
38
29
40
4
42
43
44
45
46
47
48
43
50
51

3
32
22
3
i}

*

36

i
38
39
40
4
42
43
44
45
46
47
48
49
50
]

3
32
23
3
35

=

36

a7
38
39
40
4
42
43
44
Al
I
A
48
49
50
51

o

35

Dz EA EE EC ED EE EF EG EH El EJ EK EL
P [Barl 60 Lambda-0.95 Phi-1.053
TIK] 1600
Guess nSInT [(nSInTLP ((nSnTLPr12 nl n2 n3 nZ2ind nd nS n6 nTotal Cale nSInT Error
2T4ETIE-_1.64T43E-03 4.05531E-05 _7.525420508 9.053627067 0.595632323 2154795407 0420157I54  17SISSE-03 47 6489473684 2 T4BTIE-H  -BEEAIGE-IS
L
TIK) 2000
146636E-06 _ 8.73817E-05 0003347517 7.388641364  5190ME3E3_ 1032H0BE7 3240838248 0.283567627  O4GIN3E-05 47 6480433135 14BG36E-05  2320FEET
TiK] r 200
G.9095EE-06  0.000413373 002033687 TIT2BNTE4  9.205241307 1048240848 3420126523 (260442024 0000447099 47 6489512304 G.BS95GE-0F  LESIME.IF
TIK) r 2200
2.31359E-05 _ 0.001631156 0041123669 7.357772272 9217516755 1063280359 3595238795  0.255167455  D.00IS2917 47  GA.SHEOEE01 2 BI959E-05  187025E-18
T(K) r 2300
0.000100355 _0.00B053E51 0077545046 7330664861 Q007ITTED  L0BZESTTTI  TAM0IZN 024651442 D.O00SE54ET 47 GHO0I2O1T1 0000100393 -4 TATEIES
TiK] r 2400
0.000IM2TT _ 0.0185E625 DI373I9426  T.I06T75T07  9.231368091  LIM2TE925 380965283  0.242315229 002040134 47 GAOISIIEIE  OOO0IMETT  1L268E2E-IF
TK) I 2500
0000331816 0.043303955 0223403121 7243802621 920708792 LITF24401  STHITTSG7E  0.245695291 0054025414 47 G4.94876226 0.000331S16  -2.049ME-IF
T(K) r 2700
0003467615 0.208056323 0456132576 6.949208162  GI7EN3I52 14TIB4447 3105213754 0.295571058  0.226513027 47 G512054357  DOO346V615_ 152656E-16
T(K) r 3000
001701669 070209417 0337910566 6055410973 8986813893 2365E41653 1945833187  048E870317  (.763361248 47 E56E303803 00701569 i
EN EQ EF EQ ER ES ET EU EV EW EX EY EZ
P [Barl 700 Lambda-0.35 Fhi-1.053
TIK) 1500
Guess n3InT [n5TLP ((nSMTLPTNH2 nl nZ n3 n2ind nd n3 nb nTotal Calc nSInT  Error
2.35354E-11_1.64748E-03 405891E-05 _7.525420308 9053527067 0.895632323 21647954058 0420157154 162732E-089 47 439473684  236IG4E-M LIIFIE-F
r
TIK] 2000
124837606 §.73957E-05 0009343031 7.390662672 9190122672 103230996 3240962335 (293661539 LI0IZEE-D5 47  G4.90491785 L24E37E-0F  442394E-18
TIK) r 100
5I0EGIE-0E 0000413463 0020333788 77291127 9205263621 L04S141505 3429496745 026841459 000038331 47 G4.89512016  GI0EGIE-DE  212343E-17
T(K) r 2200
2 41307E-05 0001632549 004114152 7.358182172 9217626719 1052870459 3599827004 0256057491 0001569238 47 E439630508  241307E-05  BIERFIE-18
TIK) r 2300
£.65385E-05 _ DLOOGDPETIE D.077IEEI2S  T.340129987 920754664 L0B0IZPE4E  IT.4G925065 024513857 0005635571 47 6490037271 SEA388E-05 4.26H05E.-13
T(K) d 2400
0000271862 0.01030412 037950758 73120314 92304497 1109849517 3807IETEE  0.24123451 DOIFE47ITF 47 B49I238412  0.00027ISE3  1B5BSIE-TF
TK) i 2500
0.000728501 _0.050995037 0226820806 F.OG4EEETI 9.909560027  1LIGE3EE921 STEPOTIERE 0244024183  DO4TI0NE 47 B4S42047IE 0000728501 0
TIK) r 700
Q0045471 022015294 046923656 6083293447 Q.SEIIETES  1437TEOIE  3LO442IEE 0.28TEET45 0.204759578 47 GR.099E0542  D.003ME4TI -G.939G9E-18
TIK) r 3000
00I0STETE  0.TEB35212 0.TE54E561  GA31326766  O.00TZIETGE 2280723866 1950942215 0466467442 0720200917 47 56493776 0.0W0ATERS i
FE FC FD FE FF F& FH Fi Fd FK FL FI4 FI
P [Barl 30 Lambda-0.95 Phi-1.053
TIK) 1500
Guess n9nT  [(nSInTLP ((nSMTLPI12 nl n2 n3 nZind nd n3 n6 nTotal Calc nS'nT  Error
205935E-11_1.64T43E-09 4.05391E-05 _7.525420309  9.053527057 0895632323 2154795409 0420157154 133G41E-03 47 6489473664 205934E-1 13586117
L
TIK] 2000
103236E-06 _5.T3587E-05 000334191 7.3B8ETE203 9190127385 1032374425 3241017907 0.263556622 7.0SGB4E-05 47 B4.894307F3  10923BE-06 -2 T4905E-18
T(K) r 2100
5IGHI3E-0E 000041353 002033544 POT29G5663  9.205290804  L04G0EGIED 3429776316 0268393408 0000335451 47 B489507229  BIRSISE-0E  GIIGIIE-S
TIK) r Z200
21722608 0.001633772 0.041155464  7.352490074 9217709314 1062662658 3601020814 0256974897 000137393 47  G48095M083  2N722E-05  -G.O0VIGE-IS
T(K) r 2300
7.61624E-05 _ 0.006092335 0073057641 T.341234793  97PTEETI4  L0TISITE3Z 3753323615 0245557477 0.004942018 47 48996776 TEIGZ4E-05  -2.91379E-1E
TIK) r 2400
0.000239554  (L019164282 013543612 7.OME7B07 9233272321 110G4TEEE1 3240805536 0240411889 0.015549488 47  B4SI028E33  0.000239554  -1297SEE-TF
TK) i 2600
D.O00G4E263  (LOSIZEI032 0227730178 726301352 9.231663738  LI5TO5I28 99052651 0.242030472 0042096139 47 B4.936830098  0.000E4G263  EATH9SE-1S
TIK) r 700
000288411 0.230728843 0450342423 7010969209 9192668245 1410083422 3270027112 028115964 0IEFT04956 47 E5.0824418 00028841 177R0SE-I7
TI(K) r 2000
0010371061 0529692689 OA10BTATIE BIN4EI0T04 D023IU62538 2226241928 2006566081 0449721672 0.6S00STUEZ 47  BE5T482391 000027161 i
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36

a7
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4
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3
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FF Fa FR FS FT FU Fit Pl Fi FY Fz GA GE
P (Bar] 40 Lambda-0.95 Phi-1053
TIK] 1500
Guess n3nT (nSnTLP (In3InTLPT 12 nl nZ n3 n2ind nd n3 nE nTotal Cale nSinT Error
18305361 1E4743E-09 4.05891E-05 7526420309 9.053527067 0.895632323 2154795408 0420157164 LISFOZE-03 47 GA.S9473634 183053611 -5.33739E-18
L
TIK] 2000
STIONE-07 __ B739IE-05 0009343315 7.388690284 9190131067 1032362347 32 4106M34  (0.283553154  E.30136E-05 47 6489479986 SPI0NE-O7_ B.5IBEIE-18
TIK) r 2100
4.59536E-05 _ 0.000413582 0020336725 7.973043652  9.206307285 104800898  34.29992072 0268376926 0.000298216 47 G4.BIG0IE06  4BIG36E-06  BI04IFE-IS
TIK) r 200
1.B8294E-05  0.00IE94647 D.0411E6094 7058729857 9217773626 10B2320795  36.0195091 0.255910584 0001221953 47 E4.8959588 188204E-05  2ETREZE-
TIK) r 2300
6.7E242E-05  DOOEI4FY 0072120240 7.342097676  9.229046226  LOTGOB4956  ITEETEEFD (L246EITHS5 Q004401733 47 G4.89913858 G7EXMIE-05 TSE047E-19
TIK) r Z400
0000214118 0019270539 013819648 T.3I7230646 9233919562 1103920995 3951242073 02397E4658 0013209085 47 GAS0SE3493 000024112 -B2I28E-18
TIK) I 2500
0.000584092 0052565235 0209277638 T.2G0B4B317 9233045318 LIGI204315 384017HET 0240438393 D.037T926E17 47 GA9IPEEI46  0.000584092  1DS504E-I7
TIK) r 700
0002666873 0.240018593 0459915924 7033097536 9097902198 LIDTOGG096 3305207445 0276762012 073528817 47 GE.OGE2EEEE 0002666873 i
TIK) r 3000
0009856322 0.586ATE961 D.947I5605  G24005002 9038048737 2172002612 2074681637 0435535473 0545924306 47  GEE406615 0009855322 i
GD GE GF GG GH Gl GJ GK GL G Gl GO GF
P [Barl 100 Lambda-0.95 Phi-1.053
TIK] 1500
Guess n3InT (nSInTLP  (InSMTLPTF12 nl n2 n3 nZind nd nS3 nb6 nTotal Cale nSInT  Error
1E4T45E-11 164748E-09 4.05291E-05 7525420309 9.053627057 0.895632322 215479541 0420057153 1OB9I3E-00 47 6490473604 LE4T42E-11_ 160539E-12
L
TIK] 2000
2.73929E-07  £.7929E-05 0009348416 F.20969995 9190133992 1032352682 9241005718 (.280550219  GETIMME-OF 47 E4.89479356 B.73929E-07  -1ETHE2E-F
TIK) r 200
4.13624E-06  0.000413624 0020337754 7.372090054 9205320472 1047962578 3430166533 0268363739 0000263421 47 6439500525  413624E-06  -19I6ME-IS
TI(K) r 2200
153535E-05 0001535348 0047461 7368921826 O.217E26128  10B2130505 3602695955 0255359083 000HOOZH 47 6489583705 169535E-05  B.8438E-18
TiK] r 2300
GIIISE-05  0.00BH37T 007219205 7242790254 9228000269 1078262377 O7.5U5344 (245461541 D.003967IT2 47 B489EF0421 GHHM2E-05  F.7EGEE-1S
TIK) r 2400
0000133571 0.013357059 0130129648 7319376941 9.234442138  1I0IG7SES 385957387 0239242072 0012664145 47 B4.90730083  0.000193571  BT4E2FE-IS
TK) I 2500
000053167 0.05315636 0230567931 7276371261 9234547276 114G6B137  SREIGM7I4 0239136935 D.0MEMHE 47 E4.92925126 0000531657 4.87891E-13
TIK) r 700
D.00Z432665  0.248286487 0493263541 F.O5349533  9.202400219 1367557302 3392164861 0271283991 0.IG1525309 47 BE.0SEEXTS  0.002482865 0
TIK) r 3000
0.003407308  0.940730544 0963943732 B209617T464  DO0GDIZEEIT 2124575157 2136685043 0423553394 066322044 47  GE5N05333  0.009407403 i
GRi GS GT GU GY G GH GY Gz Ha HE: HC HD
P (Barl 110 Lambda-0.95 Fhi-1.053
TIK] 1500
Guess n3InT [n5T)LP ((nSTLPTNH2 nl nZ n3 n2ind nd nS nb6 nTotal Calc nSInT  Error
1497TIE- 11 164748E-09 4.05891E-05 _7.525420300 9053527067 0.895632322 215479541 0420167153 GT1933E-10 47 G4.90473684 14977IE-1l__ 1ESTIIE-1E
r
TIK) 2000
T.94495E-07 _5.73944E-05 0003343437 7.388707E68  O190136593 1032344774 32424015 028354787  GASEEGE-05 47 G4.5H47884  T.O4495E-OF  2IGB4E-S
TiK) r 2100
3TE05SE-05  (LO00413658 0020338695 7ATI28026 9205331263 L04TOZ4E06 3430307494 0268352947 000024404 47 B4.89495088  S7EOBIE-D6  -GA0G34E-S
TIK) r Z200
1E4175E-05 _ (LO0IG95S23 004111684 7.369079026  9.217967205  LOGI9TIE05  26.03306253  (.255816926 0001000529 47 6489573737 1B4175E-05  -180858E-TF
TIK) r 2200
5 SE41EE-05  0.00120671 007823408 7343358426 9278366852 107764206 3761807525 0245317353 0.00IEM045 47 6439834789 GEE4IGE-05  11248BE-18
TI(K) d 2400
0000176625 0019425775 0393874 T.3E14E27 9234572954 1039905362 SBETOIT443 0233811257 00IME4072 47 G4.90520031  0.00076E25  G4ZIDIE-1
TIK) d 2500
0000487771 0.053654356 0231635178 T2TIOFT4N4 9.735E3MES 111075218 35TIBSTEO4  0.238052746  0.031G69245 47 B4I2640603  DO004ETTTI  124I4IE-TF
T(K) d 2700
0.002324615_0.255707764 0505675562 7.070279753  9.206963928 1350772579 5442487455 0267430282 0151205344 47 E5.04634363 000232461 i
T(K) d 3000
0003014475 0391692626 099575744 6.33TESI04E  S0BO0EIITE 2083371584 2193620162 0413045037 0530313574 47 6643505042  0.0030W478 i

85



10-110 Bar Polynomial equations-

10

20
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50

60

70

80

y = 0.000000000000000001449631538726x°
0.000000000137373612843494000000x* -
0.000795566693541485000000000000x° -
282.200363083881000000000000000000

y = -0.000000000000000000624932451855x°
0.000000000028003106448135900000x*  +
0.000042614932359303500000000000x° -
12.872914728221700000000000000000

y = -0.000000000000000001462744486434x°
0.000000000096818913661841500000x*  +
0.000400859741043831000000000000x° +
104.921571659672000000000000000000

y = -0.000000000000000001823924549935x°
0.000000000127766524035707000000x*  +
0.000567495802708259000000000000x? +
161.162224827358000000000000000000

y = -0.000000000000000001969029699053x°
0.000000000141301428851812000000x*  +
0.000644872949261178000000000000x? +
188.400083844370000000000000000000

y = -0.000000000000000002006380583614x°
0.000000000146013822047542000000x*  +
0.000676406263816262000000000000x° +
200.574297541992000000000000000000

y = -0.000000000000000001987136744862x°
0.000000000145997824121103000000x*  +
0.000682962347019741000000000000x° +
204.434603486910000000000000000000

y = -0.000000000000000001937610038354x°
0.000000000143379142301745000000x*  +
0.000675466355516857000000000000x? +

203.540090386181000000000000000000

86

- 0.000000000000022088544758979500%°
0.000000445651061943433000000000x°
0.741589550719161000000000000000x

+ 0.000000000000006768682074861260x"
0.000000053821241582729200000000x°
0.000767725648268266000000000000x

+ 0.000000000000018602091524114100x°
0.000000264554395733588000000000x°
0.3196883957091481000000000000000x

+ 0.000000000000023817925210817800x>
0.000000361036771235097000000000x°
0.470836651434150000000000000000x

+ 0.000000000000026012038170369500%"
0.000000404631759321073000000000x°
0.542646719778604000000000000000x

+ 0.000000000000026686856278592400x>
0.000000421239310140713000000000x3
0.573467538310830000000000000000x

+ 0.000000000000026555240102285500x°
0.000000423256767218647000000000x°
0.581802102933304000000000000000x

+ 0.000000000000025985605895498600x"
0.000000417148938465574000000000x°
0.577374016879148000000000000000x

+

+

+



y
0.000000000139329546235801000000x*

0.000659995690245043000000000000x?

-0.000000000000000001872150058526x°

+

+

90  199.885363739312000000000000000000
y = -0.000000000000000001798903301719x°®
0.000000000134522795874849000000x* +
0.000640081603670065000000000000x* +
100 194.6395041054443000000000000000000

0.000000000129357615420496000000x* + 0.000000379001799509664000000000x°
2
0.000617840330834399000000000000x + 0.531511893733815000000000000000x
N5 values-
Ch co CFP co CH CS CT cu cy Ch [ cY
1 |Temp 10 20 30 40 S0 60 70 80 30 100 110
2 1500| 1oes13E-0s| 534s63E-09| 35e3vSE-Da| 2eTeeiE-0s| ziasesEns| ivetasEna|  152raED|  133641E-09|  1isTazE-DS 106913E-03|  9.71933E-10
3 Z000| 0000GE61E]| 0000785361  0.00015336| 0000141743 0.0D0T3405| S4GIDSE06|  B01ZGE-06| 7.08GS4E-0G| 6 S0FEE-0G BETI34E-0G| 5 15586E-06
4 2100 000266262 0001337272 00008928573 0000670144 | 0000536357 0.000447099 000038331 0.000335451] 0.000238216 0.000265421(  0.00024404]
5 2700 0010654406 0005421456 0.003636097| 0002736371 O00DZ182313|  000I2317|  0.00IG63238]  000IT389] 000122963 0.00H00ZH| 0001000523
B 2300 003671316 01857267E| 0.012836675 0.0097241 0.007332133| 0.00655457 0006635871  0.004342318) 0.004401733 0003367372  0.00361045
T 2400| 0096314895 0054759395 003461632 0.029631773| 0024178213 0.02040124 00ITE47277(  0.015549488) 0.013898085 0012564145  0.011464072]
8 2500 0207305352| 0123024046 0.095124141] 0.075710445| 006301481 0.054025418] 0047310315 0.042096138| 0.037926617 0.0345MATE| 0.031663245
3 2700| 0533077747 0421006353 0.333319676| 0.258344812| 0252619283 0225313027 0204768578 0137704356 0173528517 0161625309 0151206544
0 3000| 1450533423 1171238638]  L0I0139967]  DB04TIITE| 0.627922043] 076361246 0TZ0Z00917] DEG00GTURS| 0E453Z4506 0E1E322044] 0530313574
Lambda-0.97, Phi-1.03
EH B % J_ __________ ? E__ _ EL BM [=141] EO EF BEGQ ER ES BT L
31 [P (Ban) WLambd0.37 Phiid: 1
32| TIK) 1500
33
34 | Guess nSinT  [nSInTLP InSInTLPY 12 nl n2 n3 n2ind nd nS nb nTotal Cale nSInT  Error
i1 4934 7E-10 4.92147E-09 T.02244E-05 7. TIEEDIZET 9.04  DE30219413  IT.2B07I064 0242376627 318207E-02 47 B4 R2ETTIZR 4.93M47E-10 2.94489E-12
d
36| T (K] 2000
ar 2.E3211E-05 000026321 001622376 TEIZI0323G SNME27TE14 0614519446 BEZ4TEEEIZ 0162073302 0001633435 47 EB45ET4TIED 2.E321E-06  5.38035E-12
2| TIK) 2100
33 000020533 0.0012 05332 O.0347EI06T 7614235088 9.122746633  (LE33167695  B862801632 0155603877 0.0077I77I7 47 B453357093 000020833 -1.9537E-17
40| T (K] 2200
4 10.000446271 0.0044 52708 O.0EET2EEIE  TAT2ATETS] 9122113043 (ET4446085 BLIDE20445 0186237473 0.028744243 47 E4ER4E1T44 0000446271 -4.3362E-18
42| TIK) 2300
43 0.00125552:3 0.012659232 ONZ067STE  T480983475 9109305204 0766433208 6338676641 0163045311 0.05114132 47 460631452 00012655923 6.93283E-12
44 | T (K] 2400
45 0.002727878 0027278773 0LIEE1E2886 731939285 9.0801346V3 092802983 46821135922 0199165243 017E433598 47 B4 70227308 0002727878 -1431E-17
46| T (K) ' 2500
47 0.004288841 00432383411 0221107239 7.0SHER3ET 9034396866 1163264313 37.03325139 024396365 0.3TO0E044 47 E4.84277924 000428884 4GI022E-17
42| T (K) 2700
43 0011212697 0112125571 0324862163 BADOVIPT?] 2888432911 1846650505 22 7S57I062 0329918605 (0.731705813 47 EE.25747301 0.011212697 0
50| T (K] 3000
0024752174 024751742 0497626619 4974494354 850 2272928327 1095999187 0.7TETE2I43  1BIVTETIST 47 BBIBIEI053 0024752174 a

5l

Yy

-0.000000000000000001722615097522x°

+ 0.000000000000025179990377913700x°

0.000000406496477685175000000000x°
0.565613526387640000000000000000x

+ 0.000000000000024253856589219200x>

0.000000393369639158347000000000x°
0.549689787016231000000000000000x

+ 0.000000000000023275022893332400x°

87



kil

36

a7
38
39
40
A
42
43
44
45
46
4
48
A
50
51

B

w

3
32
)
4
5

36

a7
38
33
40
#
42
43
44
45
45
47
43
4
50
51

3
3z

34
5

88

| EY = EX BY BZ CA CE cc co CE CF CG CH
P [Barl 20 Lambda-0.97 Phi-103
TIK] 1600
Guess n3InT  (nSInTLP ((nSMTLPF12 nl n2 n3 n2ind nd n3 nB nTotal Calc n5InT Error
24EETIE-10 4. 93147E-09 F.OZ244E-05  77IGE03289 9.035073093  0.530819391  37.28073216  0.242376517  1B9W03E-03 47 G45IEFTIN  24EETIE-D 2.055E-17
L4
TK] 2000
1.32219E-05 0000254438 0015261544 7634224014 91IGE469T7  DG12198666  BGI787F237  (UIGIFDIE3S 0000953164 47 G452662636 132019E-05  26GI9E-1S
T(K) r 2100
61GBE1E-05  0.001233723 003512439 T.620256669 9124329465 06271360 5I2407TI596 0154021043 0003920531 47 6452975379 GIGGBIE-05  1BBTEIE-IT
TIK) r Z200
000023673 0L0D4FFETI8 D0ESI07149  7.594350805 9127402945 0BG307ISTS  GDAGTI736 050547562 DOIGH7E3 47  G45418485 000023879 L3014E-18
TIK) r 300
0.0D0TIFESY 0014753138 0121462703 7EIGIS0781 9122150177 0712271399 BO40412591 (155190332 0047633151 47 B457340538 0000737659 F.043E-IS
T(K) r 2400
0001765572 0.035317433 0[ETI29345 7420546245 9103739436 0GPESTE435  52137E382  QT4BNOT  DI4I45519 47 6463991901 DOOITESEFE  4.98733E-18
TIK) I 28500
0.003407432 0055149535 025105485 7240440103 S.070532895 1005982677 4372407607 0.20746TE 020062216 47 6474639536 0003407482 346345E-18
TiK] r 700
0008523637 070470743 0412891028 GEIE54IE5 9059591219 15E30EE515  2E0770173 0319759296 054715968 47  GEOS048916 000852537 1BEISE-IT
TIK) r 3000
0020139886 0402797724 0634663473 540334 SEEI009IES 280635934 1398100184 DEM34132 1326252298 47 B6.S5202549 0020139886 0
cJ CK CL M CH co CP co CR Cs cT cu Cv
P (Bar) 30 Lambda-0.97 Phi- 103
TIK) 1500
Guess nSiInT [InSInTLP ((nSIATLPTFNZ2 nl n2 n3 n2ind nd nS nb nTotal Cale nSinT Error
164352610 $9317E-09 TO2244E-05  7FIGE03295 9035974002 0530319354 370807327  0.2423766513  L0GDEIE-0S 47 G4E2ETTI2  1G4380E10) BIB4D4E-18
L
TIK] 2000
5.82837E-06 _0.000264851 0015274245 TEMEETONT_ S.METT0978 061275663 GE4E260G38  0.IBGT9538  0.000569562 47 6452634206 G.02BIVE-0E  B5IS09E-18
TiK) r 2100
414139E-05  0.001242538 0.035250503 7522360082 9.12487M08 0626062299 5945350849 0.153479107 0.002672766 47 452344535 41H199E-05  -BTITSE-1S
TIK) I 2200
0000163404 0004302116 D.O7D0IEHE _ 7EO2I5733 9129329019 0.64B26535  GL2G1S2635  0.M9021495  (.010545485 47 G4EEIISEE  D.00DIE340 4 4IBI2E-18
TIK) I 2300
0000526776 0.015503282 012671105 7557207502 9127352722 0.690Z16173_E0.44633788  0.150997793 _0.034008548 47 G4.E5I7EIT4 _ 0.0DOSZETFE  4.8FB9IE-1S
TIK] r 2400
0001334359 0L040030768 0.200076305 746599231 914153241 OTBM2977  B5507T3367  (0.154197275  0.036215564 47 B4.GIAGETE  0.001334359  B2BE3TE-18
TIK) I 2500
0002703625 0.0EH0E753 0.284795995 _ 73MB92601 _ Q.0STE3IS4T  0.93253008 47.70047956  (0.190519668  (.IT4926436 47 G4.FO0G9963  0.002703625  7.37ZETE-1E
TiK) r Z700
0007176334 0.215290008 0463993543 6826130694 B.093627515 1421283087 JI5572584 0284723 0466405556 47 6499217576 0.007IFE334  9E4093E-18
TIK) I 3000
0017710 0631304281 0728906222 GEIMETET4  G7I4391459 2556364306  1G.0STOTGIT 0543959056 1163363993 47 BG.EEIIITIA  OOITIOME  9.367SIE-7
cx cy cz DA DE oc oo DE OF 0G DH ol oJ
P [Bar] 41) Lambda-0.97 Phi-1.03
TIK] 1500
Guess n3InT [nS5TLP ((nSInTLPTNH2 nl nZ n3 nZind nd n3 nB nTotal Calc nS5inT Error
12328710 4.93147E-09 FOZZAAEDE  RTIGE033 9035974004 0530919381 728073207 0242376612 TSSEE-09 47 G4EIETYI2  L2328TE-0 -T.9684BE-18
L
TIK] 2000
£ 62B4BE-08 _0.0002E5058 0015280617 7.634889039  9.1168331M9  0.612533641 GE44480908  OMGISIT395 000042758 47 452620078 E.GRG4EE-D6  G52319E-18
TiK) r 2100
SHTSE-05 0001247119 0.036IMEET  TE2M08417  O25M5212  DE2442E3  BOEGI54925  (EI206303  000Z01S45 47 B4BITTEE04 3I7SE-05  E.4B466E-12
TIK) r 2200
0000124241 0.004959529 0070495596 7EOE213363 9130328507 0641209315 6168223627 048022009 0003017725 47 453379092 0000124241 -6.EI206E-12
T(K) r 2300
D000410EE1_ 0L0IE42T243 0. 7569364572 9130201947 0ETB0GSI0E  G1E2BESSM D.MEME563 00266104 47 G45522336  000DHI0BS1 -7 4S099E-18
TI(K) d 2400
0001030648 0.043225905 0207905408 TAI0TIIT 9120232629 075468851 GTEG00P963  0MSSHTEGE  0.0G9B0505 47 G45O65TEZE  0.00I0S064E  1328TIEAT
TIK) d 2500
000ZET093E  0.090837523 030139264 TOB07E2G3 9093113263 0.58EEA0T5 G04A025325  0IS0Z31252  0.4GB67563 47 G46TIGH076  0002ET0933  14204TE-E
TIK] r 700
0.00B3445  0.252677983 0E0Z57137]_ BOIPE4THE  9.014BE2449 1329775560 3421366123 0.263488085 0410033879 47 6493580708 0.00E31445 0
TiK) r 3000
D0IE106532  0LB44261273 080265867 5.85827UB96  G.7GIEOTINZ  2369M27E5  ITEGITTEH 0495652583 1056239746 47 E558207234 0015106532 6.I75EZE-IE



36

a7
38
39
40
A
42
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oL ora ] oo oP jule} OFR: 0% ot ou ov o o%
P [Barl 50 Lambda-0.97 Phi-103
TIK] 1600
Guess n3InT  (nSInTLP ((nSMTLPF12 nl n2 n3 n2ind nd n3 nB nTotal Calc n5InT Error
9.96293E-11 4.93MFE-09 F.O2244E-05  7FIGE03302 9.035074005  0E30219379  37.28073313 024237651 G3G4MEDI 47 B4EIETTI2  99E294E- 19G122E-17
L4
TK] 2000
5.30365E-06  0.000265183 0016284447 T.6IE02242  O.IGETOME  0.612400261 BEAESIFO06  (IGMSO00ES 00003422256 47 6452611542 BI0IEEE-0F  L922WE.IF
T(K) r 2100
249972E-05  0.001243858 003535333 T.E24040895 912530422 0623301785 GIGZG92645 0153040094 DO0IGIS001 47 B45273062  249972E-05 2 7BG04E-18
TIK) r Z200
0000100235 0LODSONET3 0070793171 7E0SE99915 9130940824 0EIETI0PEE  EL94260877  0M7409E31  D.0046828 47  GA5IZ4MS 00000233 -9.89334E-19
TIK) r 300
0.000336849  0.01GE42456 0129775487 TETTOSIZTT 9132010435 DETO34I404  GZA026G746  DMEI400I9 002742773 47 G4E4TSIE0F  0.000336549  E.20417E-13
T(K) r 2400
0000911268 0.045563414 0.213455854 7510595566 9124273889 0736827094 BI.FI90657T  (IG407E627 0.058553922 47 G45G4627I2  0.000911265  T44B4TE-IF
TIK) I 28500
000197121 0098550539 0313043620 730249697 9105130103 085432671 B2GE240159  DITIE0408 027445121 47 B4E5321332 000197121 7.37257E48
TiK] r 700
Q.ODGEIEIE  (.284547233 OESITINEN  E.983341491  9.02982392 12640819 362334310 0249526695 (.269705954 47 GA.09547915  0.005E9EG45 i
TIK) r 000
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TIK] 1500
Guess n3InT [(nSnTLP ((nSMTLPF2 nl n2 n3 n2ind nd n nB nTotal Calc n5/nT Error
S2191E-1 4 93M7E-09 FOZZ44E-05  T.FIEE0I303  9.035974006 0630319377 3728073324 024237651 5.30345E-03 47 B45267732 S219ME-H__-7.EI4E5E-19
L4
TK] 2000
4.4211E-06_0.000265266 0016287004 TE3SII41 911395366 0GI23M27  BEAETO4255  (IGMEE159 0000285277 47 6452605347 $421E-06 100M45E-17
T(K) r 2100
2.08616E-05 0001251536 003537931 T.E2446409 9125420952 062295853 GOGTOT44D 0152929563 000346133 47 B45E7H933  POSGISE-05  12915BE-I7
TIK] r Z200
2400B3E-05 _ 0.00504038 0070995636 THIDIBOTI7 9131354544  0ESTOHI9E3  B2NSTE0E2  0ME995971 0005421029 47  B453119423  SA00EIED5  -3262GIE-19
TIK) r 300
0.000285655 0017139202 0130316776 7.EB2439787 813376299 0.E64352893 G295002245  .MG0BFE26 0018437271 47 GA54421047 0000286653  1192B2E-1%
TI(K) r 2400
0000754315 0047355875 0217620945 TE23450865  Q12TI74TEE 0723062815 GO.37457315 OIGNPSTIS  0.050971365 47 G45TET44EE  00007ESIS  38023E-6
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42 [T (K] r 2300
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10-90 Bar Polynomial equations-

10

20

30

y = 0.000000000000000002663706952966x
0.000000000216948016787916000000x* -
0.001112775359346510000000000000x° -
358.255631492222000000000000000000
y = 0.000000000000000002307859860199x
0.000000000192961334857781000000x"
0.001017493132994160000000000000x?
336.666392900717000000000000000000
y = 0.000000000000000001734799350411x
0.000000000149325717708468000000x* -
0.000807543161726369000000000000x° -

272.860473400525000000000000000000

90

® - 0.000000000000037479640238304000x>
0.000000660079786090581000000000x>
0.985507010903472000000000000000x

¢ - 0.000000000000032893120084157000x>
0.000000595222274006029000000000x>
0.913682240349049000000000000000x

6

- 0.000000000000025096512784162400x>
0.000000466727365197240000000000x°
0.733181986760996000000000000000x



y = 0.000000000000000001227370777891x°
0.000000000109925096238035000000x* -

0.000613276612202565000000000000x° -

- 0.000000000000018129283846118700x>
0.000000349343097823245000000000x°
0.563862130729028000000000000000x

40 212.146703527244000000000000000000

y = 0.000000000000000000808246989553%x% - 0.000000000000012346416015359700%>

0.000000000077049304709865600000x* - 0.000000250841869436553000000000x3

0.000449284799385064000000000000x> - 0.420045943747044000000000000000x
50 160.256480043333000000000000000000

y = 0.000000000000000000465840353894x% - 0.000000000000007605172634741510%>

0.000000000049994444694859400000x* - 0.000000169467018366652000000000x%3

0.000313269911477674000000000000x> 0.300290597534619000000000000000x
60 116.878473639948000000000000000000

y = 0.000000000000000000185460794315x° - 0.000000000000003710987463557560x°

0.000000000027704241941329300000x* 0.000000102213690692285000000000x3

0.000200509094330467000000000000x> 0.200706627652386000000000000000x
70 80.700757691352100000000000000000

y = -0.000000000000000000045428362615x° - 0.000000000000000495115886945396x°

0.000000000009244834989812710000x* - 0.000000046363981324168200000000x%3

0.000106615269740993000000000000x> - 0.117569432739256000000000000000x
80 50.423496209528400000000000000000

y = -0.000000000000000000236725087000x° + 0.000000000000002176662923169920x%>

0.000000000006132972045430260000x* + 0.000000000284091370150063000000x%3

0.000027994714473222100000000000x> - 0.047790862645702100000000000000x
90 24.954962070829900000000000000000
N5 values-

Ch o CP Ca CR cs CT cu i (o]
1 |Temp 10 20 30 40 50 60 70 80 an
2 1500 2.12207E-03 159103E-08| 1060G3IE-08) 7VABRITE-03| G36414E-03| 5.30345E-09 4 54581E-09| 3JATTHRE-09) 32E535G3E-09
3 Z000| 0001593435 0.000857164] 0000569662 0.00042758| 0L000342226| 0.000285277) 0000244678 0000214041 0000190284
4 2100 0007797797 0003950531 0002EFETES|  0.002011545 0001613001 0.001346133 0001155045 0001011462 000033363
] 2200 0022744243 0015411723 0010545426 0002017726 000846229 0005421029 OO04EEE7EZ| 0004095278 0003649132
3 2300| oosnstzz| ooareame| oossonsses|  oozesid| ooerderral oomaztem|  oomonszse|  omnsst| oomzeradsr
T 2400 0176499898 014145819 0096215554 008330508 0058853322 0.050971366 0045002402 0040314138 0036528227
] 2500 0217006044 022082216 0174326436 01463E75E3 0127445121 013020235 0175217 009276374 00853123383
3 2700 0731700819 0554715968 0466400555 0410033873| 0363705954 | 03359260622 0314219521 0233897360 0276743264
0 J000| 1637757397 1526202238 1163363933 10DG299746 097301873 0917073645 0BETEIFEEZ| 0826323087 0.7N033312
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Lambda-0.99, Phi-1.01

EH Bl =2 Ef EL B =) EO EF B0 EF: BS BT |
31 | P [Bar) 10 Lambda-0.95 Fhi-1.01
32 [T (K] 1500
=
34 | Guess n3nT  [n5InTLP n5InTLPTHZ nl nZ n3 nzZind nd nd nb nTotal Calc nSinT  Error
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32 | T(K) 1600
33
24 | Guess nSnT  (RSINTLP ((nS'TLPr1Z2 nl n2 n3 n2ind nd nS nb6 nTotal Cale nSInT Error
5 239645E-09 4 7V29IE0S 000021347 7905395054 90196553 QI74B13027  VG9312498 0077712532 IGIMIEOF 47 B4VIIIF3Z  Z3SE45E-09  TE3RAEIR
L
36 | TIK) 2000
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38| TIK) r 200
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4 QODOSEESE  DOEHE307E OMEITIEY FTEMITIED  AOISISGSEE  DIITSTONE  12TISTFEEE  OOTONIFE:  DOETETOOM 47 B4I3059619  D.00M05EESH i
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Ll
3% | TIK) 2000
a7 SUIETE-05 _ (OZ40471 DO490FTE4T TATUSHES A03VTEUZEY 0209854312 ITOOMEIE4  DOSHESTIE  DOUSM42ZE 47 B4ITEEGM S.0157E-05 4. M7UFE-13
38 | TIK) r 200
38 LODOBUTEE] 0009213421 0001261 TAL4BETIOE  SBSIMBE  D2IEI0034  IGLO34E6R6 DOSSTHATAZ  QI9TI4TE 47 BAIIMA19E DOOO30TZEL Z.03G55E-16
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33
34
35

36
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33
40
A
4z
42
44
45
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47
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43
50
5

3
32

34
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36

ar
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40
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42
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44
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49
B0
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3z

34
35

36
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3
40
A
42
43
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46
4
45
49
50

@
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cx cy cz DA DE oc jul} DE OF DG CH o] oJ
P (Bar) 400 Lambda-0.39 Fhi-1.01
TIK) 1500
Uess nain noinli ) narnl j n . n nLm n n n nlotal alc namn mor
G SinT [nSInTLP ((nSTLPTH2 nil 2 3 2ind d = 6 nTotal Cale n5InT E
119323E-09 4 7P291E-D8 000021847 7905395159 01196807 0174812921 15981320 0077FI2484  7TESTIBE-0E 47 BAITITFES  119323E-09  -220441E-18
r
TIK) 000
EIZE7SE-05 0002450714 0043504634 TETI0PH42] 9038243631 0.207728653 716327382 00526604 0.003931904 47 E47664808  GIZETIEDS  -34B3E-18
T(K) d 2100
0.000244155 _0.00576521 009532414 7.65156308 9036692232 0229651772 IBG.GTETO42 0054216859  OOGETIERD 47  G415730886  0.000244155 GEITESES
T(K) r 2200
0000630134 D.027E05364 QIGEMEEZ  TEOIFE3PEY  O.028802641 0279054354  MBITETIOE Q0620625 0044317675 47 B4.21603485 0000690134 -1OBZE2E-IF
TIK) r 2300
0001474232 0.058965284 0242836921 T7IB99065 9013713899 0364817421 1167662241 0.07VISNI92  O.09474368 47 GA2GGH6085  000MT4ZI2  BETIVEE
TIK) r 2400
0002626958 0106038336 0.32409613¢ _ TE90IEG561  5.950914495 043044252 5991400422 (.099994536 (165955931 47 64340673 D.00IEI5I55  ZI4803E-1F
TK) i 2500
D0047EHE  0IEEIIETS 0403578916 7421338109 5.959978201 0653463972 43288243 013093083 063937805 47 6444055493 DODHITIHNE 1ZMIEF
T(K) r 2700
0.00E596366 0343814526 (0586357081 E.9377I674E S.8BETIZI6E 1143071334 39917431 0222176927 0.5563G1505 47 6472807863 0.008595366 0
T(K) d 3000
0019560727 0742429091 096164325 GAE059301 GEIBOMETE  2224T4ETE 1S.09MI916 0454974515 1213509021 47 538661 0018560727 i
oL DM DM jula} OF jule} DF: o] oT ou Dv D O
P (Barl 50 Lambda-0.93 Fhi-1.01
TIK) 1500
Guess n3inT [(nSATLP ((nSInTLPTNZ nl nZ n3 nZind nd n n6 nTotal Calc nSinT Error
354633E-10 4.7TEIIE-08 000021547 TA05I9513  S0I319B616  0JT4S120 ME9313357  007TRI24TS  BAZSTIE-0B 47 B4ITITITE3  954BE3E-0 T.EMMO5E-E
r
TIK) 2000
4.95958E-05  0.002479792 0.049797513  7.97426073 9030656672 0.206533361 1726479792 0052352619 0.003152809 47 G4.17439993  4.95059E-05  -1.0TOGSE-12
T(K) r 2100
0000202993 D.010149536 000745403 7856413722 9.037720124 0285394359 1G9.917197  D.05IISESE7 0013029037 47 6415474621 0.000202993 0
TI(K) d 2200
0000595138 0023756921 0A7EE01944  TENBSIN4  .03M0TEET 0263113341 150.9357505  0.059533504 0.03B3795 47 £4.20333007  0.000595133  GSOEZIE-E
TIK] r 300
0001307728 D.0B5386378 0.2E6707602 _7.730665534  G.01TEEESE3  0.047242545 1229544430 D.0PSS40727 00840290 47 B42G5P4ES  DO0IZ0TTZE  ATISME-IT
TIK) r 2400
0002370722 0IIEE3IE104 0344200725 TEIT482303  S.995719966 D4BII2477E  GEEIESTEOE 0094190133 052494820 47 64324212 0002IT0T22 i
TIK) i 2500
0003809407 0190470356 0436420096 TAGDISA06  G.OE2220634  0G2061S775 7309750923 0122698457 024539099 47 G44ITIORE  000IS09407  34E945E-1E
TIK) r 2700
0007948325 0397416237 0630409579 7.006999276  S.883904178  LOFIS03805 4201639283 0207004913 06514144233 47 G4.6S586M 0007848325 24I27E-IE
T(K) r 2000
0017376252 0862912605 0932154813 595009362 SEESTE2AT 2100198718 2053443843 0422156774 113491512 47 530863229 007378252 0
Dz EA EE EC ED EE EF EG EH El EJ EK EL
P (Bar) 60 Lambda-0.99 Phi-101
TIK) 1600
Guess ndInT  (nSInTLP  ((nSMTLPF1#2 nl n2 nd nZ2ind nd nS nb6 nTotal Calc nSInT Error
7.95436E-10 4 77291E-08 000021547 7905995135 S.013196623 074812885 169513452 0.07771246%  GI0477E-08 47  GAI7IFIF22  7.95486E-I0)  -TEGAZFE-1S
L4
TIK) 2000
41GE41E-05 0002433845 0043993446 7.57607628  9.035765758 0205720453 1733446108 0.052143333 0002673767 47 GAI7430094  $1GE41E-05  4.05293E-18
T(K) r 2100
000017902 0010434145 00247651 7566422720 D.03C44E07E 0222386352 IT22622456 0052463015 D.OMIGISS? 47  G415287873  0.000IT3302  L0BZ5ZE7
T(K) r 2200
0.000525086 _ (L031E0E135 017749586 TEI90T034 9032748193 0261791047 155.3062025  0.05G160898 0033713346 47 B420643052  D.000S2G08E -4 BEZOTE-1S
TIK) r 300
0001182099 0070325925 0.2EE319217 7.746529735 9020453015 0333978345 1280569324 0.070441075 0.075947084 47 B4.24766426  0.001182099 210335617
TI(K) r 2400
000217522 043057522 D3E1340166  TEIGI5TEH  9.00MZIE35 044265044 100.2430991 00BITETESS 0139956371 47 G4INETISE  0002MTERZ  G204IFEAS
TIK) I 28500
0.003530536 __ 0.211335154 04E0265532 745396831 BAT4400515 0550839771 7R.0B519899 0413476 0.22PIEE497 47 6430908367 0.003530586  S4EM45ES
TiK] r 700
0007449125 0446947486 0EES541312  TOBOSII93 2005457315 1020294888  45EI208691  0I95451776  O4BIGI0706 47 B465332788 OWOT440125  BETIEZE-IR
TIK) r 3000
0016454426 0987265559 0993612379 B.O78321268  SEG3723008 2002486793 2188628709 0397186083 1073573811 47 65246230098 DOIE454426 i

93



kil
32
33
34
35

3E

a7
38
29
40
41
42
43
44
45
46
47
48
43
50
51

36

a7
38
39
40
4
42
43
44
45
46
47
48
49
50
51

3
3z

34
35

EN EO EF EQ ER ES ET EU Ev Ew Ex Ev EZ
P (Bar) 70 Lambda-0.39 Phi-1.01
TIK) 1500
Guess nSInT (nSInTLP ((nSMTLPI12 nl nZ n3 nZind nd n n6 nTotal Cale nS/nT Error
G1545E-10 4 7T2IIE-08 0.00021547 7905395205 S.013196627  0I74EI2876  1E9813521  D.OTFTIZ4E4  4.37EEJE-0E 4T GAATITITZZ  GSIS4GE0 1E3THEAT
L
TIK) 2000
355216E-05 _ D.00Z514512 0050144905 TETEEE26E  D.035917IBT 0.205M43815  173.5523971 0051391904 0002305233 47 G4.T402241  35021GE.05  7ES042E-13
TiK] r 200
0.000152202 _ 0L.O10E54103 0003215742 T.8E0BETEN 9.038957365  0.22014057 1740267295 0051921726 0009758522 47  B4I9ME6EI 0000152202 i
TIK) r 2200
0.000470899  0.03295235 0151557017 7.524685906 9034040708 (0.256122175 1523587584 0.0GESEE383 0030232653 47 6420194382 0.000470239  -7.80626E-1%
TI(K) r 2300
0001032865 0.075E00394 0.276316714  TTETI00EI5  9.0207633 0323495445 1323842502 00BHISETH 0.0BI5E4432 47 B42HI28165  D.O0I0S2EE3  1.DBIEIET
TiK] r 2400
0002021158 041421067 0.376139691  TEG4E45E62  O004E1864 0426162529 1043524345 096290451 0J29953064 47 G4.2016S104 0002021158 1.38TTRE-IT
TIK) I 2500
0.003307279 _ 0.231509507 0451164348 TH13830681  5.079495245  05GEIT7209  DOBGSS4173 011423046 0212037996 47  GH.394ES517 0003307279 -9.974B6E-12
T(K) r 2700
000704631 0493283796 0702341652 TAO3ETTT02 SA0METOTTE  OOTTIS037S 4751331266 0186238315 045542172 47 6462713889 D.00FD4E3M 0
T(K) r 3000
0015702582 1.099180752 1048413214 6.IGB0S3827  S.TISEE4M 192274254 2309560434 0IFF284951 10237IEH76 47  GO.19545415 0016702582 3.22659E-16
FE FC FO FE FF F& FH Fi Fd FK FL Fr FId
P [Barl 50 Lambda-0.99 Phi-101
TIK) 1600
Guess n3InT  (nSInTLP ((nSMTLPF12 nl n2 n3 n2ind nd n3 nB nTotal Calc n5InT Error
5IEGME-I0 4 77291E-08 000021947 7905995212 901319663 0174812369 169513572 007771246 3.82953E-08 47 B4ITIFI721  BSEEME-ID  -4.04239E-18
Ld
TIK) 2000
2IGTI3E-05 0002525708 0050256421 776107924 9.039031202 0204700167 1742390121 DOBISTTISN 0002026052 47 B4I7T374322 BIETIE-05  LOIGME-IS
TI(K) r 2100
0000135368 0.010323475 004064764 7862408832 9039407085 0218399243 ITE.5156302  0.051502006  0.008688001 47 6413040577 DO0DIIGI6E 2TITEIE-1S
T(K) r 2200
000042753 0034202576 0134930845 7820203692 9035074207 0261554458 IBLEIPPO04 (055534863  0.02744705 47 G419016422 000042753 -124BS3E-IF
TIK) r 300
0001001878 0.030160274 0253108235 7765863662 O.0245M983  0.314044513 1361207649 0066294208 D.0G4356727 47 6422607331 0.00I001578  -9.974E6E-13
T(K) r 2400
000183350 051431134 0369205773 765221846 S.007438925 0412586235 1070773576 0.083420064 0121740573 47 B4.29345775  0.0018935M 0
TIK) I 28500
0003122681 0243514513 0459814454 7533664767 G.O8I596051 0547243204  BITIZAETII  0AOTHI030 020101654 47 G4ITERIET  0.003122681 4 7TO49E13
TiK] r 700
0.00ETIZE97  O.53T0E7T76 0732813602 73957625 991226278 0041231931 49.8077E159  OTEE4EIN 0433676444 47 B4606I93E2  DOOEPIZEST  1ZMIEF
TIK) r 000
0005072637 1206810438 109303423 B.226099745  STI00M3H 1855708295 241839178 036089475 0952033897 47 GE5375E07  O.0IBOTZE3T i
FP F& FF Fs FT Fu Fy Fuf Fx FY Fz GA GE
P (Bar) a0
TIK) 1500
Guess ndInT  [(nSInTLP  ((nSMTLPF1#2 nl n2 n3 n2ind nd n3 nB nTotal Calc n5/nT Error
5.30324E-10 _ 4.77291E-08 000021547 7905995212 S.013196633 074812863 15981361 0077712458 Z4031SE-08 47 B4ITITIZZ1 5.30324E-0 -3.91393E-18
L
TIK) 2000
291516E-05 0002534535 0050344167 7STE45EE7Y 9029121795 0204352402 1745432078 0.0517S7296 0001807223 47 6417352439 28IG1SE-05  -20S408E-12
TI(K) r 2100
0000121919 0.01057 2672 004750525 786380021 9.039742351  0.21T007ET  ITEETZE34T  O05HEET4 O.0OTS24ETI 47 G4ATOS4ISS 0000121319 -5.35124E-13
TIK] r Z200
0000391913 0.035272195 0187E08938  F.8I205037 9035922332  0.247857TH 164.3200801 (LOS49S6V5E  0.026159B09 47  G4I9EETETS 0000391913 L919E2E-IT
TIK) r 2300
0000934157 0054074161 0259955447 7772017601 9.026169252  0.J0773043 1394221773 0064733539 0.0B000Z633 47 42317197 0000934157 177809E-17
TI(K) r 2400
0.001785594 0160730498 0400312082 TETAET] 9009903023 04037081 1112250359 0.0S1006068 04503945 47 GA.28652612  D.00I7S6E04 0
TIK) I 2500
000295643 0265975827 0516630930 TES0ST4I5Y  5.O8T0EZHI9 0530533821 GEE4207272  OI0IB4EIT  DA90G27I7 47 436264454 000ZIEE43 LO40E3E-T
TiK] r FF00
000428509 (LETEEEVSE 0FE0EIEI2 770123565 9918673273 0.910694525  BLTGITEFDS 0172235813 0415197545 47 GABSEOMT2  (.00G429509 i
TI(K) r 3000
0.0MB33I8E 1307986743 143672481 628259744 ST43047833  LPOS2I0BH1 2519396108 (.3470B1258 0.04B373323 47 EGAS0A05 0.0M4533186 0

94



10-90 Bar Polynomial equations-

10

20

30

40

50

60

70

80

y = -0.000000000000000000697845421091x°
0.000000000054269289576010700000x" +
0.000283043381465519000000000000x? +
96.881542405553000000000000000000

y = -0.000000000000000000559514159022x°
0.000000000044800752286471200000x" +
0.000240452450942063000000000000x° +
84.561266285209400000000000000000

y = -0.000000000000000000374286601367x°
0.000000000030637587844535400000x* +
0.000170100313027212000000000000x* +
62.134435168206500000000000000000

y = -0.000000000000000000203735399128x°
0.000000000017292458502805600000x* +
0.000102494769208393000000000000x? +
40.192521802473200000000000000000

y = -0.000000000000000000055623236841x°
0.000000000005571406520361340000x" +
0.000042524811176571300000000000x? +
20.550675811014000000000000000000

y = 0.000000000000000000071325714653x°
0.000000000004549601634101350000x* -
0.000009608047014614020000000000x* -
3.3687927682914950000000000000000

y = 0.000000000000000000180006636774x°
0.000000000013263549385299500000x* -
0.000054732263683668200000000000x° -
11.577370248610400000000000000000

y = 0.000000000000000000273281312716x°
0.000000000020778194234576700000x"

0.000093825409407767700000000000x* -

24.582184168378000000000000000000

95

+ 0.000000000000009535549888893080x>
0.000000165207851900512000000000%°
0.257619495158687000000000000000x

+ 0.000000000000007758479922714480x>
0.000000138364095137389000000000%°
0.221907684855789000000000000000x

+ 0.000000000000005241400929771690x°
0.000000096115980713619800000000x>
0.160021975259058000000000000000x

+ 0.000000000000002896045503016100x°
0.000000055900095259844000000000x>
0.100009886637063000000000000000x

+ 0.000000000000000847418715082180x>
0.000000020397477776044100000000x
0.046529170842705000000000000000x

- 0.000000000000000915132168137943x>
0.000000010364318750235700000000x°
0.000110170251111867000000000000x

- 0.000000000000002428396884617590x>
0.000000036921137634021400000000x°
0.040581728242519700000000000000x

- 0.000000000000003730286068409050x%°
0.000000059876307459154200000000x°
0.075721607619898800000000000000x



y

0.000000000000000000353616439495x° -

0.000000000027278403268371400000x"

0.000127784457641301000000000000x?

90 35.924395145853400000000000000000

0.000000000000004854001541118880x>

0.000000079775034788908500000000x°

0.1063089582441495000000000000000x

N5 values-
CH co CF ca CFH Cs CT cu Cv Cw
1 |Temp 10 20 30 40 50 60 70 80 a0
2 1500 306235E-07] 153143E-07| 102095E-07| T7.ESTISE-03| EI2572E-08) 5.10477E-08 4. 37E62E-08] 3.82063E-08) 2403E-0%
3 2000 0013522024 0007447241| 0005144226 0.002931904| 0003152809| 0002673767 0.002306233 0.002026062| 0.001207223
4 2100 | 0043444073 0026838053 0019724792 0.M567IES3| 0013029037 0.0ME1557 0.0097EE522( 0003638001 0007524673
5 2200| 0093400979 00E7879014| 005321514 0044217675 0032213798 0023713346 0020232653 0.02744706| 0026153609
E 2300| 0195041457 0134370532 0109374213 009474368) 0.03402301] 0.075947084| 0069564492 0064356737 0080002533
T 2400 | 0203602654 0228728145 0192104301 0182965921 0152494829| 01299565371 0129362864  DA21740673] 0014808948
S 2500| 0455234819) 0353583935 0301861782 [ 02658937805 0.24533089) 0.227I66447 0.2129:37 3398 020101654 013092737
] 2700| 0226013463 0705762425 064293005 0556361505 0514144223 0421610705 OABE42172 0423676444 | 04HB1ATE4E
10 3000 1795266204 1484162077 1321030323 1213599021 113491512 [ 10736738 102376976 0932033897 0946371323
Lambda-0.999, Phi-1.001
BEH El BJ =18 EL EM EM EO EF EQ ER BE BT
3 |P(Bar) 10 Lambds-0.933  Phi-1.001
32 | TIK) 1500
a3
34 | Guess nSnT [n3InT)LP (nSInTLPYUZ nl n2 n3 nZind nd n3 nb nTotal Cale nSinT  Ermror
3 | 4.9037SE-07  4.90375E-06 0.002214442  7.990576396 9.00  0.017431012  1175.602703 0007656738 3.13324E-05 47 64.01704341 4.9037SE-07  1.0S318E-17
% | TIK) Z000
a7 | 0.000878336 0.0057533556 0.033754231 7.597375008 5951377304 010033 3250453206 0.027E3TI05 005631354 47 B4.07333656 0.000375356  -3.4634E-15
3% | TIK) 2100
e 0.001553158  0.015531576 0124625744 7.826474161  B.96E3514E  0.131533547 2101337733 0.042657543  0.033553185 47 B4 1166002 0.001553158  1.43765E-16
w0 |TK) d 2200
H 0.0025445834  0.025445341 0159527242 7720401738 8.944325872  0.28760627  139.5831453  0.064083137  0.183332131 47 64.13034921 0.002544534  7.37257E-18
4 TIK) r 2300
43 0.003333033  0.03333033 0138470125 7.570080564 53155585334 0.437327ddd 3543237477 0033423075 0.255162747 47 64 ZT01TSTE 0.0033330353 1]
4 [TK) r 2400
45 0.005807533  0.058078331 0.240335707 7367730831 8876243155 0640217177 66.65343868  0.132753851  0.373376001 47 B4.33033302 0.005307533 1]
4# | TIK) 2500
47 0.003207885  0.082073846 0.28643406  T073TME6  8.82509497 0.900636522  47.95453003 0.13351404 0.523732765 47 B4.54680373 0.0082075585 1]
1 [ TIK) 2700
43 0.014747893 0147475329 0.354029854 6.338385252 8677107235 1609613756 26.14360036 0.33190177 _ 0.958245251 47 B4.97526527  0.014747833 1]
50 | TIK) r 3000
51 0.028327135  0.263271385 0.532233013  4.95540553 58.30 3043602475 17245674 070800155 1666283501 47 65.808330652 0.020327130 6.245E-17
EY EW EX EY EBZ CA CE cC cD CE CF CG CH
# P (Bar) 20 Lambda-0.933  Phi-1.001
32 [ TIK) 1500
k]
34 | Guess nSinT [n5nTL.P  [(In5S!nT)L.PTU2 nl nZ n3 nZind nd nS n6 nTotal Calc nSInT  Error
35 | 2.45802E-07  4.31604E-06 0.002217214 73305353744 9.001361777  0.017403264  TI77.074437 0.007647232  1573SSE-05 47 B4.01703275  2.45802E-07  B.25865E-16
4
36 | TIK) 2000
a7 0.000674H63  0.013453353 O TE17E67  7.913331008  5.936636311 0.083077 4025806455 0.022322633  0.043187337 47 64.06020435 0.000574163  3.07637E-16
3 [ TIK) 2100
39 0.001210504  0.024216036 0155615185 7.861965733  5.974514105 04604221 262460571 0.034134304 0.077E06045 47 64.03462306  0.001210804  4.33631E-15
40 | TIK) 2200
H 0.0020033531  0.040067623 0200163 7777112515 5.957963267  0.23083513 1751435715 0.05T145742 0123507953 47 6414552437 0.002003351 1.95156E-17
42 [ TIK) 2300
43 0.003122766  0.0562455315 0.243310613_ 7.65626 §.934657013  0.351745786 1201670133 0.07435133 0200536375 47 B4.21755333  0.003122766 0
# | TIK) I 2400
45 | 0004632527  0.032650536 0304335506 7432536374 5.903573486  0.515471034 54.44567037 0105435523 0.237340766 47 6431495778 0.004532527 0
45 | TIK) I 2500
47 | 0006587083 0131741753 0362362476 7.273513678  5.8632M672  0.72813433  B0.7I258514 0145794337 0.4244531321 47 64441433534 0.006557035  -7.50626E-13
43 |TIK) I 2700
43 0.012006631  0.240132613 0430033278 6.63323875 0.7468143  1.318763258  33.35933544  0.262134703  0.777IEI471 47 E4.73435643  0.012006631 0
50 |TIK) I 3000
51 0023725874 0474517457 06353852237 5420420068 5452025427 257355734 1517472726 0556380332 1555771743 47 B5.57273877 0023725574 6.33383E-17

96

+

+

+



3
32
33
4
35

36
7
)
5]
40
bl
4z
43
44
45
46
47
43
43
50
51

cJ CK CL M N co CP caQ CR [me= CT cu cY
P (Bar) 30 Lambd=-0.933 _ Phi-1001
T K] 1500
Guess nSInT (nSInTLP  ((nSInTLPF1#2 nl n2 n3 n2ind nd nS nb nTotal Cale nSinT  Error
1.64005E-07 _ 4.92016E-05 0.002218143 _7.990605018 _9.001364376 _ 0.01740199_ 1177.567552_0.007644033_ 1.04337E-05 47 64.01702752_ 1.6400SE-07  -8.70962E-18
d
TIK) 2000
0.000574576 _0.017237276 0131230807 7.929124 _6.989260432 0.078854008 455.1952265 0.019746577  0.03680378 47 64.0538208 0.000574576  -7.37257E-18
TIK) r 100
0.001043748 __ 0.031312441 0.176953216 _7.8792933dd _5.978923752 0128714664 _298.4492937 _0.030085257 _0.0B6887448 47 _64.08330447 0.001043748 _ 1.3ddd1E-17,
TIK) r 2200
0.001738308 _ 0.05214325 0.225362103 _7.504535633  5.964146165  0.203112363  193.5122723  0.044862541 011475032 47 6412843211 0.001738308  T.13405E-1T
TIK) d 2300
0.002721626 _0.091648763 _ 0.285742458 7.699666356 5.943913328  0.303341022  137.3964178 0.065095681 0.174705839 47 B4.19172286 0.002721626 -5.63785E-13
TIK) r 2400
0.004051923 0121557652 0.348651233 _7.554274456 B5.91682283¢  0.45373355  96.72631165  0.03218611S _ 0.26044732 47 427746434 0.004051923  1.04083E-17
TIK) 2500
0.005751045 _ 0.173431353 0.416450905 _7.365841355  5.551675645  D.64216605  63.75136253 0127333364 0.37223713¢ 47 54.33325421  0.00571045  1.30104E-17
TIK) r 2700
0.010617251__0.318517533___ 0.56d373576 6.837559301 B.780474953 1170448107 _38.42085333 0228534056 0686378569 47 _64.70399559  0.010617251_ -4.85723E-17,
TIK) r 3000
0.021235403 0638862033 0.799285d36  5.6912733d1 5.520843535 2326725067 17.60752627 0454153414 1392331228 47 6540334525 0.021235403  4.16334E-1T
CH CY CZ 0a OB oc oo OE OF OG OH [u} 0J
P (Bar) 40 Lambda-0.933 _ Phi-1.001
TIK) 1500
Guess n3inT [n5InT)LP (nSTLPT1Z nl n2 n3 n2ind nd nS n6 nTotal Cale nSinT  Error
1.23056E-07 _4.92222E-06 0.002213608 _7.990609653 _ 9.001366578_ 0.017338343 1177514544 _0.007642431 7.5776SE-06 47 64.01702483  12305E-07  -1L7ITE-T7
L
TIK) 2000
0.000511712_ 0020465433 0.143065163 _7.935558374 _5.990852862 _0.072449034 496.0173203__ 0.015126147 _0.0327750758 47 F4.04979203 _ 0.000511712_ -1.22515E-17
TI(K) d 2100
0.000338038 0037521513 0.133704722 7.530260866 _ 8.981517573_ O.117747142 326.7023344 _0.027431436 0.060106776 47 64.07712379 0.000938035  -2.60203E-15
T(K) d 2200
0.001570261 0062510431 0.250620033 _7.522516552  §.965112425 01854956 219.2575631_0.040596584 _ 0.100651507 47 64.11763852  0.001570261  155041E-16
TI(K) d 2300
0.002466763_0.035570533 0.314118671 _7.725626152 5.949755126 _0.252351526 _ 151.0405215 _0.053253883 _0.158305342 47 64.17532236 _0.002466763 0
TIK) 2400
0.003852 0147250011 0.33377075 _7.533647942  8.925130512 0.414360066 106.4535274 0.053525497 0.236551763 47 6d.25353579 0.003682__ -1.86483E-17
TIK) 2500
0.005265608 _0.210624326 0.458935259 _7.420933737 _ 5.89331246 _0.557074271 TH.SE7S6593  0.115635543 0.338572895 47 64.35555331 0.005265605 0
TIK) 2700
0.003713501_0.355780053 0.6235223_6.933695856  5.501655231 1074312152 42.44752763 0.207353778 _0.625320453 47 Fd.B4S33747 _ 0.003713501 _ -1.40513E-16
TIK) 3000
0.019657713  0.787508746 0.8574168395 GS.850073412 8570531087 2157328596 1954830675 0.435417922 1285660746 47 6530267776 0.019687719 6.245E-17
oL orAa o {m]u] OF Do OR 0s oT ou o O O
P (Bar] 50 Lambda-0.933  Phi-1.001
TIK) 1500
Guess n5inT [(n5nT).P nSATLPTHZ nl n2 n3 n2ind nd nS n6 nTotal Cale nSInT  Error
3.54532E-05 _4.92346E-05 0.002213557 __7.990611845_ 9.001367533_ 0.017336163__ 1177.962550 _ 0.00764147  6.3037IE-0F 47  B4.01702332  9.54692E-08 _ 6.92836E-17
L
TIK) 2000
0.000456335 _0.023349765 0.052806302 _7.940135922 _5.992035841 0.0678TI086 _520.7794492 _ 0.016973168 0.023909615 47 Bd.04E32663 _0.000456335 0
TIK) 2100
0.0008626588  0.04313441 0.207655252_7.538079556 _5.953363287_ 0.109325122 _350.2570053 _0.025645722  0.05527441 47 64.0722313 0.000862658  -1.33357E-17
T(K) d 2200
0.001450314 _0.072515673 0.263257355 _7.535097355 8.970335435  0.17291065 _235.6210496 0.035073574 0.092973533 47 F£4.10939662_ 0.001450314 _ 2.74737E-16
TI(K) d 2300
0.00225458 0114223015 0.337977837_7.744905666 _5.953912506 _0.263102342 _ 152.5132632_0.055096503  0.14658631 47 64.16360333  0.00228458  117034E-17
TIK) L 2400
0.003417065 0170853425 0.413344136_ 7.621864516__ 5.931126315 _0.386143492  114.5740804 0.077552634  0.71350055 47  F4.2365176_0.003417068 0
TIK) I 2500
0.004835557 0.244777242 0.434750282 7.460523294 _ 8.901587186_0.547484714 5286572479 0107421823 _0.314940756 47 64.33195777 _0.004835557 0
TI(K) d 2700
0.003070451_0.453522558 0.673440835 _ 7.003335214 _ 8.516697149 1004663734 d5.54583172_ 0.13231186_0.585975314 47 F4.60293533 0.009070451  -3.52143E-16
T(K) d 3000
0.013506604  0.325330139 0.951340845 5.974513285 8.603025796 2033134723 2113053488 0.405383213 1207076455 47 E5.22403347 0.013506604  2.77SSEE-17
0Oz EA EE EC EDO EE EF EG EH El EJ EK EL
P (Bar) 60 Lambda-0.993 __ Phi-1.001
TIK) 1500
Guess n5inT [(n5nT).P nSATLPTHZ nl n2 n3 n2ind nd nS n6 nTotal Calc nSinT  Error
5.20715E-08 _4.92429E-06 0.002213074 _7.330613303__ 9.001368181_0.01733705 __ N75.051547 0.007640528 5.25337E-05 47 B4.01702227  8.2071SE-08 _ 8.33661E-17
L
TIK) 2000
0.000432536 _0.025373734 051163658 7.94362518¢ _ 5.992314437 _0.054379524 _ 555.7545058 _0.016034572 0.027724685 d7_ 64.0447417 0.000432536 _ 8.40257E-15
TI(K) d 2100
0.000505126 _0.045307544 0.219783772_7.904053305  5.984771523 _ 0.103354103_370.6374235  0.02423745 0.051583273 47 64.0686003  0.000805126 _ 1.33357E-17
TIK) r 2200
0.001358552__ 0051514533 0.28550542 _ 7.54472075  5.973083313 0163257258 249.5139139 _0.035313096 _0.087030664 47 6410410768 0.001358552__ 4.35849E-16
TI(K) d 2300
0.00245036 0125705754 0.355755842  7.7SIE71I74 _ 5.95708513 0.248336534  172.5041583  0.051323573 0137617844 47 64.15463456  0.002M5036  1.04083E-17
TI(K) r 2400
0.003213345 0192536683 0.433131737_7.643508244 _5.935662657 _0.364439764 _ 121.8283179_0.073346352 _0.206410545 47 F4.22342756 0.003213345  -5.63785E-15
TIK) I 2500
0.004511324 _0.276673433 0.526003263 _7.430952283 _5.907595123 _ 0.5170S5719__ B83.10025751__ 000886 0.29657073 47 F4.31358781  0.004611324 0
TI(K) d 2700
0.008563333 _0.514153333 0.717043505 _ 7.0571542584 _ 5.525155159_0.950823724  d6.5M57I17 018085085 0.553324775 47 F4.57034179 _0.008563333 _ -5.58685E-16
TIK) 3000
0.017533657 1055013432 1027141358 6.072684775 B5.627705322 1335323233 2262683764 0.351303087 1145800543 47 6516251766 0.017553657  4.51028E-17
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EM EO EF EQ ER ES ET EU Ev Ew EX EY EZ
P (Bar) 70 Lambda-0.933 __ Phi-1.001
TIK) 500
Guess nSinT [n3InTL.P In5InTLPY 12 nl nZ nd nZind nd n3 nb6 nTotal Cale nSInT  Error
7.03554E-05 492433606 0.002219207 _7.9306M345  9.001353633_0.017333663_ 1174.132562  0.007E4037 4.50334E-06 47 6401702152 7.03554E-08  -5.0532E-15
L
TIK) 2000
0.000405677 _0.028337357 0165515152 7.946415148 5.993615362_ 0.05159286  584.2420331  0.015393647  0.0253307H 47 E4.04239776 0.000405677  2.6S63E-13
TI(K) d 2100
0.000753103 _ 0.053137226 0.230515131_7.908530758 _5.935896352 0.03977725 3937868200 O.0P3TPEST  0.043632441 47 E4.05564345  0.000753103  4.42354E-17
TI(K) r 2200
0.0012851720.083962073 0.733936782_ 7.95242317  B.97481126¢ 0155534835 224305057 0.034197745 0.082378779 47 B4.0393955 0001285172 B.66TS4E-E
TI(K) d 2300
0.002033372_ 0.14233604 0.37727443 _ 7.77IS00964 5.959519853_ 0.236507144 1914056656 0.04933915 0130435635 47 6414745265 0.002033372  2.0383E-17
TI(K) d 2400
0.003051067 _ 0.213574722 0.452141452 7660563739 5.939286261 0.347135263 _ 1PG.211903 0.0697227458 0195317936 47 G4.21293501 0003051057 4.33631E-13
TIK) I 2500
0.004333085 0306515343 0.553309593 _ 7.515333547 591293785 0497605461 9277433442 0096071153 0.251327295 47 6423584431 0.004333055 i
TI(K) d 2700
0.008165297 _ 0.5TISTO7TS 0.756022333 7.100646084  5.937303452 0907361324 S14E7FFF7  OITITOSSST 05270212258 47 6454403525  0.005185237 i
TI(K) d 3000
0.016832396 1178267727 1085450413 6152533131 5847376396 1855405577 2391204802 0361632613 1096008232 47 EE.11302525 0016832336 2 77SSEE-T7
FE FC FO FE FF FiG FH FI Fu FE FL Fr FN
P (Bar) 50 Lambda-0.933 __ Phi-1.001
TIK) 500
Guess n5InT [(nSnT)P (nSATLPTHZ nl n2 n3 n2ind nd nS n6 nTotal Cale nSinT  Error
6.15665E-05 _4.92532E-08 0.002219307 _ 7.990615127 _9.001358953  0.017392581  117A.185615 0.007640026  3.9M3E-05 47 6401702036 6.1S66SE-03  -4.263E-15
L
TIK) 2000
0.000333235 _0.030858776 0175096475 7.948713057  5.994193003  0.05923321 6070534731 0.0148160.024542345 47 F4.04155395 0.000383235  -1OME2EE-T7
TI(K) d 2100
0.000721101_ 0.05765305 0.240153367 _ T.912775519 5.996824425 0.095232459  405.0932662  0.0P2134581  0.046135023 47 6405321304 00007201 8.98573E-17
TIK) ZZ00
0.001224507 __0.0373I6056 0.312956517_7.85075928¢ _5.976231925  0.143215724 273.9563425 0032777054 0.078485331 47 F4.0955020  0.001224507  3.74915E-16
TIK) 2300
0.001340574 0155277915 0.334053191_ T.YSI26176 _ S.0951711795 0226721532 199.4765366  0.047297211 0124457003 47 641415403 0001340374 2I0335E-17
TIK) 2400
0.002316243 0233233403 0.433010775_ 7.675245201 5.942276433 0.332762007  134.0008793  0.05673257 01597235176 _d47 6420425213 0.002316243  4.33681E-18
TIK) I 2500
0.004193937  0.335514962 _ 0.579236534 7.53S665153_S.91703553  0.47233334  SR.OIG32705_ 0.09191335 0269514083 47 64.7866311 0.004133337  -5.67362E-18
TIK) 2700
0.007823349 _ 0.6263473M 079142145 7136815121 5.544543496  0.571192857 53.97753504 0164185513 0.505166657 47 E4.5221337 0.007523343 ]
TIK) 3000
0.016202837 1296226965 1138519637 E.219T33287 S.6635TT4SE  1TSEETATI ZG.0S044908 034543514 1054340805 47 ES.OTISETEZ  O.0MS202837 2 TVSSEE-TT
FP F& FR F5 FT FU Fv Fu Fi F FZ GA GE
P (Bar) 30 Lambda-0.933 __ Phi-1.001
TIK) 1500
Guess n5inT [n5nT).P (nSATLPTHZ nl n2 n3 n2ind nd nS n6 nTotal Cale nSinT  Ermor
5.47Z36E-05  4.92567E-06 0.0022193585 _ 7.990615735  9.00135325  0.017332273  1175.226853 0.007633759 3.50363E-06 47 F4.01702052 5.47296E-08  -109242E-15
-
TIK) 2000
0.000384273 _0.032785105 0151066577 7.950654149 5.99465074¢ 0.057353053 6277578235 0014328265 0.02332855 47 64.04034557 0.000364273  100283E-TT
TIK) r Z100
0.000633355 _0.062005335 0.243010023 _ 7.915112453 _5.987608937 _ 0.091935513_ 419.9903157 _ 0.02M00072  0.044135283 47 B4.0511S23 0.000633355  2.06107E-15
TI(K) d 2200
0.001173155 _0.105583376 0.324936881 _ 7.864179603 5.977433159  0.143829333 2843132718 0.0357S8S  O.O7S190M2 47 E4.09220713  O.OOMFIISS  3.9073E-18
TI(K) d 2300
0.00186271 0167644004 0.003443542 _7.739575844  5.963480642  0.21343216¢  196.5765325 0.045525367  O.T19467753 47 6413648477 0.001862711_ 22IVYE-1T
TI(K) d 2400
0.002801957 _0.252176054 0.502171373_7.657433663 _5.944504505 0.320574345  139.3174057 0.054204501 017337691 47 6419583393 0.002801357  13d441E-T7
TIK) I 2500
0.004033448 _0.3653010234 0.602503356 7.552871786 5920510241 0.455136222  100.9132871 0.083335765 0253254352 47 E4.276272 0.004033443 i
TIK) r 2700
0.007543508  0.6731574 0.82396343d__ T.IETETISS_ 8.851213561 0.540396455 5A.0IPI5565_ 0.157795445  0.486583441 47 F4.50360046 0.007543505  1.387VSE-17
TI(K) d 3000
0.0156863636 1403727263 1137319363 B.277348317 SETZS2169 1730853631 2615545824 0.3317568¢ 1018835753 47 GS.03571277  0.015663636 0
GO GE GF GG GH Gl G Gk GL G Gh GO GP
P (Bar) 100 Lambda-0.933 _ Phi-1.001
TIK) 500
Guess n5inT [(n5nT).P nSATLPTHZ nl n2 n3 n2ind nd nS n6 nTotal Calc nSinT rror
4.97594E-05_ 4.92534E-06 0.002213447 _ 7.990615221 _9.001353464 _ 0.017331787  117A.253913 0.007E33545  31S344E-06 47 G4.0TFOR017  4.92594E-08  -1.73934E-17
L
TIK) 2000
0.000347365 _0.034736454 0.196535157_7.952324767 _5.995100375 _0.055683241 G45.7277904 0.013308534 _0.022283425 47 6403330044 0.000347365  -5.67362E-13
TI(K) d 2100
0.000661253 _ 0.066125255 0.757145313_7.919995457 _5.950254653 _ 0.099013521 433705344 0.020724356 _0.042353426 47 6405337644 0000661253 4.3329E-16
TI(K) d 2200
0.001128571__0.112857103 0.335396761 7.968826635  5.9784681 0133181373 293.9916953 0.030540303 0.072345628 47 64.03936565  0.001128571  260209E-13
TIK) L 2300
0.001795182 017351177 0.423535854 _7.7I6729626 5.965004648  0.211278382  203.723915  0.044004351 0115128859 47 641321533 0001735182 2. 7321%E-17
TI(K) d 2400
0.002703279_ 0.27032794 0519930705 7.697959504 5. 946952445 0310048404 1442443759 00202656 017352497 47 6419054193 0002703279 i
TIK) I 2500
0.003534762_0.383476222 0.624080301 7.557792532 5.923637577 0.440265476  104.5272097  0.085371432 0250305342 47 E4.26732296 0.0035334762  3.46345E-13
T(K) d 2700
0.007235912 _ 0.729531233 0.854161123_ 7.134303533_5.956697857 0813704375 S3.WET2TI5_ 0152311122 0470435236 47 6448751225 0.007295912  -1ZMIE-TT
TI(K) d 3000
0.01513332¢ 1519392373 1232636353 B.327623528 468901575 1680334458 2715374622 0319393259 0957676357 47 ES.00469337 0.01513332¢  138778E-17
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GR Gs GT Gu G Gt G G GZ Ha HE HC HO

3 | PIBar) 110 Lambda-0.933  Phi-1.001

32 | TIK) 1500

33

34 |Guess nSinT [(nSnTLP  ((nSInT).PTH2 nl nZ n3 nZind nd nS n6 nTotal Cale nSinT  Error

35 4.47534E-08 4. 92617E-06 0.002219435 7990616619 9.001369633  0.017391383  1175.266938  0.00763937  2.8669E-06 47  64.01701965  4.47634E-05 -2 0SS6VE-18
14

36 | TIK) 2000
37 0.000333713 0.036705351 0131534315 7.953754233  5.995466571 0.054223715  664.2574554  0.013542135  0.021370414 47 64.03535743  0.000333713  -5.83625E-15
3 |TIK) ' 2100

39 0.000837013 W 0.070072123 0.264711407  7.921504335  5.958575447  0.08650361 446.46220592  0.020133562  0.040806073 47 B4.05782303  0.000637013  7.9287TE-16
:10 ! [K]D.DD1DSD11 W 0.118812533 0.3d6283261 7.672695274 5.979373227 0135112734 3029909277 0.029635752  0.063561746 47 64.08657ET6 0.00103011 -2 38524E-18
:2 ! [0'201?38045 W D.19098§:gg 0.436935375  7.802395058 5.966337534  0.20501235 210124856 0.042671475 0.1113237 47 6412834672 0.001736045  S5.8VE3BE-17
:; ' [31002818815 W 0.28?845232 0.536516364 7. PO0TIS4266  8.9465587158 0.300523742 1455457349 0060121891 0167360304 47 E4.18497732 0002616516 -5.23334E-18
:: ' [5303??3155 W 0.41504%22 0.6ddz2d1d62  7.580785343  5.926264694  0.427222665 1079040026 0.082724315 0242460975 47 64.25347733  0.003773155  -5.23334E-18
:2 ! [D'.(D]D?D?SSSE W D.??8812;102?I 0.562393971 7217769534 §.861491395  0.79023547d BO.0OTOT3433 047517614 0.456365531 47 6d4.47335255  0.00707S356 1]
:10 ! [?014??8148 1.825?0:222 1275031675 6.372083023 6.699259915 16359249585 28.08767717 0309713034 0360303527 47 B64.97732654  0.0W77I4E o

10-110 Bar Polynomial equations-

y = -0.000000000000000000121371498806x° + 0.000000000000001236429815456630%>

0.000000000004854862338996700000x*  +  0.000000009595059673499100000000x>

0.000010053687047122600000000000x>  +  0.005163659494664870000000000000x
10 0.936889666960352000000000000000

y = -0.000000000000000000131683465133x® + 0.000000000000001485504311350630x°

0.000000000006749253679401360000x*  +  0.000000016270446688557700000000x°

0.000022243597573770200000000000x>  +  0.016421652016136200000000000000x
20 5.109620119387590000000000000000

y = -0.000000000000000000127023160258x® + 0.000000000000001475290157748090x>

0.000000000006942680173122830000x* +  0.000000017400105492437700000000x3

0.000024755927122318900000000000x*>  +  0.018992133096520300000000000000x
30 6.121502371230720000000000000000

y = -0.000000000000000000121328143717x® + 0.000000000000001430957319469680x>

0.000000000006852999374666620000x*  +  0.000000017493915080225500000000x3

0.000025339290784637500000000000x>  +  0.019761119440282800000000000000x
40 6.461249965505650000000000000000

y = -0.000000000000000000116173329431x® + 0.000000000000001384061386027290x>

0.000000000006702803118616550000x*  +  0.000000017307236403183100000000x°

0.000025343770089129100000000000x>  +  0.019959026772456000000000000000x
50 6.580962667757760000000000000000

y = -0.000000000000000000111718344678x® + 0.000000000000001340925264689110x>

0.000000000006546565389221150000x* +  0.000000017042378223885900000000x3

0.000025148958850710000000000000x*>  +  0.019941890082473900000000000000x
60 6.613821251886470000000000000000
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y = -0.000000000000000000107887868363x° + 0.000000000000001302585913575310x°

0.000000000006399653545329490000x*  +  0.000000016765726677485100000000x°

0.000024888189827045100000000000x>  +  0.019839442784137000000000000000x
70 6.609415664838530000000000000000

y = -0.000000000000000000104577535173x® + 0.000000000000001268779517246000x>

0.000000000006265991334297920000x* +  0.000000016500827352985500000000x3

0.000024614093786820000000000000x*>  +  0.019705554672835000000000000000x
80 6.588919311702810000000000000000

y = -0.000000000000000000104577535173x® + 0.000000000000001268779517246000x>

0.000000000006265991334297920000x* +  0.000000016500827352985500000000x3

0.000024614093786820000000000000x>  +  0.019705554672835000000000000000x
90 6.588919311702810000000000000000

y = -0.000000000000000000096925435152x® + 0.000000000000001189025174971880x>

0.000000000005941403903311510000x*  +  0.000000015829698728600800000000x>

0.000023872217722759000000000000x>  +  0.019298097350143000000000000000x
100 6.506647963471070000000000000000

y = -0.000000000000000000099163848090x® + 0.000000000000001212532407836570x>

0.000000000006038027718029130000x* +  0.000000016032151174471200000000x3

0.000024100177366417200000000000x*>  +  0.019426819275178600000000000000x
110  6.533951439167480000000000000000

N5 values-

CN co CF =] CR CS =3} cu Y Ch TR =3

Temp i) 70 30 40 50 60 70 B0 50| 00 i

1500 3.13324E-05) 1.57355E-05) 1.04331E-05| 7.577ESE-06| 6.3037IE-O6| 5.25357E-06| 4.50354E-06| 3.94131E-06| 3.50363E-06| 3.15344E-06) 25665E-06
2000) 005631954 0.04357337( 0.03680378 0.032775073) 0.023303615) 0.027724685| 0.025330741 0.024542343) 0.02332855) 0.022283425| 0021370474,
2100 0.033553185[ 0.07TE0G045| 0.0665574dE8) 0.06010677E|  0.055274d1 0.051583273) 0.045632441) 0.046136023| 0.044135253| 0.042353426| 0.04 0806075
Z200) 0163332131 0128507353 01475052 000651507 0.032373533) 0.087030664| 0052375773 0.075455331) 0.075190112) 0.072345625| 0.063551745!
Z2300| 0253162747 0.200536375( 0174705533 0.156305342)  0.14658631) 0137E17e4d| 0130435635 0.124497003) O.NM34ETTR3| 0115126853 01113237,
2400| 0.373976001) 0.237340766) 0.26044732| 0.236551769 0.21950058| 0.206410545) 01955917996) 0157235176 017957631 017352497 0167360304
2500| 0.523732765) 0.424d81521) 0.372237194| 0338572895 0.314940756) 0.29657073) 0.251527296) 0.269614053| 0.259254552 0.250305342| 0.242460975
2700| 0.955245251) 0.777963471| 0.586375563| 0.625320453| 0.555376314| 0.553324775| 0.527021228| 0.505166657| 0.456553441| 0.470495235) 0456365531
3000| 1866259501 1555771v4S|  1392331225| 1285660746 1.20707E455| 1145800648) 1.036005232)  1.054340605( 1.018695753| 0.95TETE3ST 0.88030852?i

2w wm @ o e

100



Lambda 1, Phi-1

EH El BJ Bk BL =15] EN EO EF BQ ER ES ET
3 | P (Bar) 10 Lambda—1 Phi-1
2 | TIK) 100
k]
34 |Guess n3inT (nSnTLP (n5InTLPY 12 nl n2 nd nZind nd n3 né  nTotal Calc n5inT  Error
35 2.66169E-05  0.000266163 0.016314691  7.997631343 9.00 0.002368052 8661143274 0.001033004  0.001703528 47 E4.00170353  2.6E169E-05 3.15933E-16
4
3% | TIK) 2000
37 0001004703 0.010047027 0100234861 7.897092621  5.974176093 0102307379 347.512613 0.025823307 0.064365643 47 64.06436564  0.001004703 1734 T2ZE-17
38 | TIK] d 2100
33 0.001630545  0.016505447 01236355826 7.625503533 5953024563 0174436401 215.6437547 0.040375437 0107735313 47 6410773532 0.001630545 §.563046E-15
40 |TIK) I 2200
4 0.00267305 0.026730457 016343464 7.713403337 5537523663 0.280531063  143.0545333 0.0624 76337 01715337 47 641715337 0.00267305 B.50521E-158
2 |TIK) L 2300
43 | 0.004067466  0.040674663 0.201673604  7.569097586  §.905140414  0.430902414  96.97562035  0.091559556 0261381 47 Bd4. 261351 0.004067466 0
# | TIK) d 2400
45 0.005336263  0.053362633 0.243644604 7366526153 8.868733506  0.6331735341 67.53432241 0131206134 0.332130015 47 64.35213002  0.005336263 5.6 7362E-15
46 | T(K) I 2500
47 0.005335963  0.083353683 0.238720773  TI0E368551  8.8917658153  0.893631449 45.35784323 0132341541 0.537386645 47 64.53738664  0.003335363 5. 75528E-16
4 | TIK) r 2700
43 0.0M3574765 0. 1874 7ES1 0.355675209  B.3374557 §.66973524 16025143 2625551542 033020476 0.96635953 47 B4.96635953  0.0WET47ES 0
50 | TIK) 3000
51 0.025450676 0.284506765 0.533331755  4.957548453 8.23 3.042951547 1175008635 0705877935 1574164542 47  B5.87416454  0.028450676 1)
EY =17 EX BY BZ CA CE cC co CE CF CG CH
3 |P(Bar) 20 Lambda-1 Phi-1
2 | TIK) 1500
33
34 |Guess nSInT [(nSInTLP  (In5!nTLPT1Z nl nZ n3 nZind nd nS n6 nTotal Cale nSnT  Error
35 2 11266E-05 0000422533 0.020555601 7935120396 5.995175338 _ 0.001573604 1091255752 0.000524662  0.001352133 47 B4.00135213 2 11266E-05  -5.2507EE-18
4
3% | TIK) 2000
37 0.00073874  0.015374802 0126351464 TOE1T135 597350516 0.051525862 4351392045 0.02045154  0.05T6023 47 64.05T6023  0.00073574 1.4203E-17
38 |TIK) d 2100
39 0.001337566  0.026751716 0163559519 7661067164 5.967492535  0.1389326836  275.6594852 0.032507465 0.08572015 47 64.05572015  0.001337S86  5.52183E-17
40 | TIK) 2200
H 0.002131241  0.042624526 0.206457507  7.77E165268 5.900453202 0.223534732  180.6464523 0.0435467358  0.136630765 47 B4.13663076  0.002131241  -1.04083E-17
42 | TIK) 2300
43 0.003257107  0.065022133 0.254334379 7655309776 5927131239 0344630224 12z 611497 0072805761 0208743433 47 64.20874343  0.003251107 1]
44 | TIK) 2400
45 0.004760355  0.035213703 03085763 7.491534556  6.83605403 0.505405444 0560545344 010331591 0306160577 47 64.5306160658  0.004750335  4.42354E-17
46 | TIK) 2500
47 0.006715413  0.134308253 0.3664580304 7278558413 8855727351 072111581 6138188655 0144272643 043269215 47 64.43269211  0.006T15413 1]
43 |TIK) I 2700
43 0.012134102 0242652033 0.492627652  6.65535023d  8.733407001 131649766 33.5366147 0.260592333  0.786121382 47 6478612135 0.012134102 4. 33651E-17
50 | TIK) 3000
51 0.023850703  0.477014055 0630662043 5427572893 §.44d9dddTs 2572427107 1521453415 0.555055521 1563741314 47 6556374131 0.023550703 o
=) CK cL cM CM co CF co CR cs CT cu Cv
H# |P(Bar) 30 Lambda-1 Phi-1
2 |TIK) 1500
32
34 |GuessndnT [(n3InTLP UnSInTLPTHZ nl nZ nJ nZind nid nS nb nTotal Calc n5nT  Ermor
b 1.54561E-05  0.000553654 00235305 7.99835733  8.933273563  0.00164202 1243187152 0.000720411  0.001151215 47 640015122 1.84561E-05 4. 61TOIE-16
v
36 | TIK) 2000
a7 0.00069832  0.02034361 0144733802 7.923451836  8.9821006358  0.071543164  S01.8123524  0.017533302  0.044723733 47 B4.04472373  0.00063532 2.5804E-17
22 | TIK) d 2100
] 0.001170033  0.035102477 0137356551 7.873dd5547  8.971608435 0121554453 315.9955585  0.028331565  0.074973003 47 64.07497301  0.00M70083  -5.42101E-15
40 | TIK) d 2200
El 0.001865932  0.035377372 0.236536645  T.803373766 5.95673d374 0196020214 207.01753522 0.043265625  0.11364232 47 B4 11964232 0.001865332 5.68122E-1T
2 |TIK) L 2300
43 0.0025435966  0.085435362 0.292336953  7.637TI0639  5.936430952  0.302264361  140.5361533  0.063561045 0182312705 47 B41823127 00028435656 3.46345E-18
# [TIK) r 2400
45 0.004130332 0125411464 0.354H134611  7.553347095  5.909317725 0446652305 55247620458 0.030652275  0.26366753 47 B4.26866753  0.004150352 0
4 | TIK) d 2500
47 0.00530346 0177253802 0421050531 7.364528311  8.874164247 0635071683 7052130369 0.125335753  0.330453721 47 6438045372 0.00530346 0
42 | TIK) d 2700
43 0.0107443358  0.322343345 0.56775E703  6.§36680T16 8. 7r3021366 1163319584 38.65130921 0226378634 0.635143253 47 6463514926 0.010744335 1]
50 |TIK) L 3000
51 0.021420857 0642626613 0.801633952 5.660433347  §.517667473 233560053 17.69332651 0462332521 1400346267 47 6540034623  0.021420867 1)
CX cy CZ DA DE oc oo OE DOF DG OH [u]] DJ
# P (Bar) 40 Lambda-1 Phi-1
32 |TIK) =00
k]
34 | Guess nSInT [n5inTLP  [(In5!nTLPTUZ nl nZ n3 nZind nd nS n6 nTotal Cale nSinT  Error

16TESTE-0S  0.000670743
4

0.025595613 7.998508107 _5.993345462  0.001431533

1374916174 0.000654535  0.00M073216 47 6400107322

1ETEETE-0S 2 B6G355E-15

2: ' [D|.(D]DDBS4?88 Y 0.02538?1222 0159346523 7934957237 59837358535 0.065042763 5524557527  0.016261462  0.040652112 47  64.04055211 0.000534756 -8.5652E-18
22 ' [520108400? 0.0425802222 0.206301467 7553453735 8.974208136 010546205 3479450546 0.025731504 0065163005 47 6d4.065169  0.001064007  9.54038E-15
:10 ' [520188?888 D.DB?SD?ng 0.260590573 762162596 S.9607T006T 017837404 2250115331  0.03323333 0108536685 47 6410553665 0.00M637ESE 2 60203E-15
:2 ' [D|.(0102584808 W 0.103?82222 032217417 7.724711529  5.942275998  0.27525547 1549143465 0.057724002 0166506236 47 Ed.1B650624 0.002534303 6. 72205E-17
:; ' [5203810438 o D.15241$g$g 0.330406935  7.592732357 6.917665604 0407267643 105310536 0.082334136  0.244500313 47 64 24450032 0.003510433  1.43115E-17
:: ' [D|.(0105384085 W 0.215?822?323 0.464502545  7.420023023  5.665756123 0.573970977  V7.79353173 013577 0347092427 47 6434703243 0.005334065 1]
:2 ! [5308847415 W 0.383882822 0.627611338  6.93282253  B.79172473  10EVITT47 427259311 0.205827521 0636502495 47  E4.6365025  0.003847415 1]
:10 ! “;.1018813814 0.?325422% 0.530249723 5.849244307 §.963346556 2150755033 T9ENFMS 0436653444 1233704265 47 6523370427 0.019513614 o

101



oL o O oo oF oG OR os oT ou oy O O

P (Bar) 50 Lambda-1 Phi-1
TIK) 1500
Guess nSInT (n5InTLP ((nSInTLPTU2 nl nZ n3 nZind nd nS n6 nTotal Cale nSinT  Error

1.55665E-05  0.00077534H 0.027838763  7.998615036  8.99339235  0.001354364  14510.59516  0.00060762 0.000336232 47 64.00033623  155668E-05  -6.25445E-18
4

TIK) 2000
0.0005583435  0.023474743 017652093 7939595204 59584304347 0.060404 796 5952215357 0.015035053  0.037749324 47 64.03774392 0.000553435  5.59046E-15

TIK) I 2100
0.0009583d4  0.043417133 0.222233795  7.897307388  G6.976055426 0102692612 374.9305333  0.023340574  0.063316535 47  64.06331653  0.000358344  145253E-17

TI(K) I 2200
0.005T7SES  Q.OTSETERT  0.7B085ITSS  T.E3dERS132 5963524438 0.ESTTISES_2dC.7405436 0.03547SSEZ  0I0MZITE 47 E4.1012371 O.O0ISTYSES  13dddiE-TT

TI(K) I 2300
0.002412635 _0.120631553 0.347321016 7. 744005067 _5.346430433 0.255394933 167.0055373 0.053563567 015478225 47 F4.15478225  0.002412633  -7.37257E-18

TIK) I 2400
0.00354548 _0.177273383 0.421033171_7.620958772 _5.923605031 _0.379041225 _ 115.8085371_0.076334303 0.227715065 47 64.22771807 _ 0.00354545  d.54039E-17

TIK) [ 2500
0.005024035 _0.251201756 0.501200315 _7.453625963 _5.534050369 _0.540374037 _53.94604073 0105343611 0.323161524 47 64.32316152 _0.005024035 _ 1.30104E-17
TIK) I 2700
0.003135473 _0.453323364 0.675176942 _7.002470074 5503193691 _0.997523326 _ 46.15825166 _ 0.190805303 _ 0.534158117 47 6d.53416512_ 0.003135473 0
TIK) L 3000
0.018632731  0.931639545 0.965214766 5.973333204 8.535736655 2.026016796 2126271603 0.4042633d2 1215140063 47 B5.21514007 0.013632731 0
0z EA EE EC ED EE EF EG EH El EJ EK EL
P (Bar) 50 Lambda-1 Phi-1
TIK) 1500
Guess nSinT [(N5InTL.P InSInTLPY 12 nl nZ nd nZind nd n3 nb6 nTotal Calc nSinT  Error
1.4649E-05 _0.000575342 0.02964535 _ 7.99869663 5.993d28207  0.00130331_15738.97307 _0.000571793_0.000337552 47 64.00033755  1.4643E-05  1.07ESSE-T7
L
TIK) 2000
0.000554688 0.033233287 0.15245d48 _7.943139337 _6.995795552 _0.056860663 _632.6043531  0.014204448 0.035532556 47 64.03553256 0.000554888  -9.6434E-19
T K] d 2100

0.000330504 _0.055530235 0.236284225_ 7.903311771_8.977472797 0.0956550223  395.5189743 0.022527203  0.053607716 47 64.05360772 0.000330504 2 77447E-16
T(K) d 2200

0.001485678  0.0S405S 0.798564382 _7.54367023d  S.060E00013  0.IS61ZO7E6  ZE1L2378631 0034319957 0095224876 47 64.09522485 0O0MESETS  1STIZSE-TT
T(K) d 2300

0.002273072 0136394303 0.353302455 _7.7S8782837_ 8.949601113 0241217163 177.5753924 0.050335551 0145505022 47 6414580802 0002273072 4. 77043E-13
T(K) d 2400

01003342325 0 2ON5335027 0447EIRET] 7 AAIATINZ 5 97G136E53 0 357300950 1rd P37ROSE N OTIRRA4T  NFMAEZAES 47 Fd 7WEPEIS 0003342325 8 E7491E-16
TIK] I 2500

0.004733812 _0.254385704 0533281074 7.490051315 _5.900353465 _0.503338685 _ 59.31924704 0.0396546535 _ 0.304739261 47 64.30479261 0.004733512  6.5I195E-TT
T(K) d 2700

0.005637445  0.521546705 0.72238958  7.0S6320507  5.520635339 0.943673433 4317511541 0173361061 0.561520277 47 E4.56152025  0.005637445  6.07IS3E-1T
TIK) I 3000

0.017710066 1062603334 10305265821 6.071855393 8.620352651 1928141607 22705058403 0373617343 1153573475 47 6515357348 0.017710066 1]

EM EQ EF EQ ER ES ET EU EV EW EX EY EZ
P [(Bar) 70 Lambda-1 Phi-1
TIK) 1500
Guess nSInT (n5InTILP  [(n53WnTLPr#2 nl nZ n3 nZind nd nS n6 nTotal Cale nSinT  Error
1.35154E-05  0.000374077 0.03121021 793576136 5933456546 0.00M23504 1656557633 0.000543154 0.000530537 47  64.0008306  1.33154E-05 3.0123E-17
4

TIK) 2000

0.000527212_0.036304522 0.132105273_7.945373596 _5.996507403 _0.054026104 _ 66.032463 _0.013432597 _ 0.03375935 47 F4.03375935  0.000527212  -4.11937E-18
TIK) d 2100

0.000554231__ 0.061336151 0.24575337 _ 7.905115855 _5.978602412_ 0.091384112_ 413.6081522 _0.021337585 _ 0.05664085 47 Fd.05664085  0.000884231  -7.04731E-15
TIK) r Z200

0.001412125 _ 0.03554834 0.314402512 _7.851589415_5.957402632 _ 0.145410585 275.0953103 0.032537365 _0.090503377 47 £4.03050335_ 0.00M12128 _ 3.68629E-18
TI(K) d 2300

0.002161272 0151289026 0.3889569 _7.770623481 _8.952134533 0.229376519_187.0269974 _0.047865467 _0.138620993 47 64.13862093  0.002161272  -1.34441E-17
TI(K) d 2400

0.003173416  0.222553116 0471761716 7.659380137  8.931756583  0.340019863  130.8805525  0.065243417 020413164 47  64.20413164  0.003173416  7.80626E-15
TIK) I 2500

0.004511575 _ 0.315510274 0.561969934 _ 7.514514131 5905357006 0.455455503 94.12435427 0.034612334 0.290043402 47 £4.2900434  0.00451157S _ 5.455TIE-16
TI(K) r 2700
0.008233473__0.580543112 0.751933735_7.0397596034 _8.52977167S_0.900213306 5187016714 0.170228325 _ (0.535221116 47 64.53522112_0.008233473 _ 7.8583E-16
TIK) r 3000

001635835 118712862 1083554322 6151775928 S5.640025505 1845224072 24.00179215 0353374135 1104033133 47 6510409313 0.01635533 o
FE FC FO FE FF FG& FH FI FJ FE FL Fra FH
P [Bar) 80 Lambda-1 Phi-1
TIK) 1500

Guess nSInT (n5InTLP ((nSInTLPY 2 nl nZ n3 nZind nd nS n6 nTotal Cale nSinT  Error
1.33036E-05  0.001064772 0.0326305835  7.9353515852  5.333450431  0.001154145 17323.0591 0.000513503  0.000551523 47 64.00085153  1.33036E-05 1.65141E-16
14

E)

! [0'200504351 W 0.040342322 0.200868363  7.948315345  8.958709512  0.051654655  BI6.4106155  0.0M2304585 0.032234767 47 B4.03223477 0000504351 §.13152E-15
! [0'50100845888 W 0.0676782;32 0.260153563 791208552 5.979534989  0.08731445  436.7749392  0.020455011_0.054H189745 47 64.05418975  0.000845338  -163TISE-TT
! [51001351332 W D.1DS1DE§E$ 0.325735631 7.657370755  5.968524645  0.42023212 2576836015 0.03175352 0.086602282 47 E4.08660225  0.001351332 4. TOS44E-17
! [D'.(D]DZDBSSDZ W 0.18550%3122 0.406522072  7.780413743  8.954225571  0.219581257 1956163253 0.045774423 0132677843 47 6413267784 0.002068502  6.50S21E-18
! [D'.(D]DSD‘MSSS D.24358§igg 0.433522752  T.674362477 5.934743545 0325637023 136.9150254  0.065256155 0195446839 47 64.19544684  0.003044553  -5.23394E-15

TIK] I 2500
0.004322426 0.345734057 0.588042564  7.534787574 8.909535783 0465212126  58.43124836  0.030460217  0.277836171 47  B4.27783617 0.004322426 0
T(K) d 2700
0.007357576 0636606103 0.797875394  7.135958483  5.83730138¢  0.964041511  S4.31700407 0162635516 0.513370063 47 64.51337006 0.007ISTSTE i
T(K) d 3000
0.016329566 1306365244 1192963361 6.213912871 9656204326 174087123 2517833387 0343735674 1062440401 47 ES062441¢ 0016323566 G.55TIZE-T

102



FF Fo FFi Fs FT FU Fy Fuf Fi Fr Fz Ga GE

3 |P (Bar) 30 Lambda-1 Phi-1

32 |TIK) 1500

k]

34 | Guess nSinT [nSInTLP  ((n5WnTLPT12Z nl nZ n3 nZind nd nS nb nTotal Cale n5inT  Error

35 1.27973E-05  0.001151754 0.033337497 7935561437 5939500432 0.00NM35563 158016, 73544  0.000433508  0.000813035 47 64.00051304 1.E7I73E-05 5.2313E-16
4

3% |TIK) 2000
37 |_0.000485005  0.04355071 0.208927523__ 7.95023664 5.957532226  0.04970336_ 724.3517231 O.002407774  0.031055567 47  64.03105557 0.000435008 & 9951FE-T7
3 | TIK) d 2100
38 | 0000513641 0.073227656 0.27060603  7.905445444 599032375 0.054554556  dS6.4042312  O.OI6T625 0052115403 47 E4.0527154 0000513541 1LE2E3E-T7
4 |TIK) d 2200

H 0.001233559 0116957342 0.34203412d 78633747 8970027277 0136625829 299.2730177  0.023572723 0.083233276 47 64.05323325  0.001233555  3.02276E-16

42 [TIK) d 2300

43 0.001330473 0179142533 0.423252328  T.TEETITS6 5.950993803  0.2M2524d  203.5166495  0.044005197 0127644318 47 B4 12764432 0.001330473 1.0842E-17
—_— e - e - . s -

44 |TIK) 2400

45 0.002330242  0.263721743 0.513535453 7.686557245 §.937263542 0.313442752 1424709747 0.062730458  0.155056605 47 64.15505661 0.002330242 1]

46 |[T(K) I 2500

47 0.004161332  0.374573564 0.612024335 7551336115 §.513050171 0.4450035585 102.5073665  0.055343523 0.267476557 47 64.26747656  0.004161332 1]

4 |TIK) I 2700

43 0.007E7177T  0.630453353 0.530333133 76675746 5.543662733 0.533242054 S6.567547558 0156337267 043475366 47 6£4.43478366 0.007ETITTT 1]

50 | TIK) I 3000

5 | 0015730436 1421143755 113211731 6.27653038¢ SE63859891 1723469616 262675231 033040009 1026804863 47 6502680436 0.015790485 0
GO GE GF GG GH Gl Gd GK GL GM GM GO GP

31 |P(Bar) 100 Lambda-1 Phi-1

32 | TIK) 1500

k]

34 |Guess nSinT (nSInTLP  ((n5nTLPr#2 nl nZ n3 nZind nd nS nb nTotal Cale nSinT  Error

35 1.23557E-05  0.001235566 0.035150617 7998300726  §.93951773  0.001093274  15660.75933  0.00045227 0.000730772 47 64.00073077  1.2355VE-05  B.52215E-15
4

3% | TIK) 2000

37 | 0.000468332  0.046333152 0.216409755 _7.9520047392  5.9380206546 _0.047935208 7502926217 0.011979354  0.029337281 47 64.0°395728 0.000465332  2.08113E-16

3 [TIK) d 2100

33 | 0.000785733 0.078573533 0.280310363 _7.913342522  5.991003433_ 0.0SIE5TI7E 472771579 0.013396501 0.050326533 47 64.0503268¢ 0.0007S5733  1431SE-17

4 [TK) d 2200

4 | 0.001255462 0125546163 0.354324345_7.855035271_S.97I063625 0131964729 310.0272431 0.028336372 0.090450551 47 64.08045055  0.001255462 i

4z |TIK) r 2300

43 | 0001922879 0192257347 0.433506436 _7.7I5579836  S.957517405  0.204120064  ZI0.85M635 0.042482595 012330138 47 64.12330133 0.001322873  E.O7TISIE-1S

44 [TIK) d 2400

46 | 0002531533 0.283153343 0.532121555 T.6I7053033 5939445516 0.3029109657  147.5264583 0.060554434  0.151732726 47 6419173273 0002531533 6.938839E-15

46 |TIK) I 2500

47 | 0.0040232¢ 040232333 0.634230133 _ T.5665TIEZ7 _5.916073343 0.433128873 106.2372553 0.093926057 0.258527465 47 64.75852747 000402324 i

4 [TIK) d 2700

43 | 0007424216 0.742421531 0.861535895_ 7.193452791  5.843139571_0.506547209 SSESTTIIZE 0150550429 0.47STO03313 47 E4.47570382  0.007424215  -104083E-17

50 [T (K) d 3000

B | OOSA0ETE 1SAE0RTTES 1ZATTTSAPA B ASRAOTERZ AERIGOGSSE  1GTAIAZES 27 PRAASITZ 0 AIEAAAO0N4 0 SS5TAFSAR 47 Fd SISTAIEA 0 OISAEOATH n
GR GS GT Gl G G G G GZ Ha HE HC HO

31 | P (Bar) 110 Lambda-1 Fhi-1

32 [TIK) 500

33

34 |Guess nSInT [nSnTL.P (nSTLPT12 nl n2 n3 n2ind nd n3 n6 nTotal Cale nSinT  Error

38 | 119693E-05 000135525 0L.03E2E533 7.995935098 _ 5.999532611 0.001054902 _ 19263.1558 00004571 0.0O00TEE046 47 54.00076605  119693E-05  C.2ESIGE-1

L

3% |TIK) 2000

37 |_0.000453733  0.04331131 0.773403335 _7.953499553 _5.999395436_ 0.046500417  774.5553083  0.01I60456¢  0.023052431 47 64.02905243 0.000453733  T.1823E-6

3 | TIK) d 2100

38 | 0.000761313 0.083745057 0.783387434_ 7.9P05757_ 5.95153313¢ 0.0TII2I203 488.080847  0.015401366  0.048761537 47 E4.04576154 0000761313 -5.99383E-18

40 [TIK) d 2200

4 | 0001216534 0.133825308 0365821415 T.TETIEISY S.9TI9V0I63 01275838 320.086422 0.0PS023537 0.077956339 47 A4.077ISE3d 0001218534 5.637ESE-18

42 [TIK) d 2300

43 | 0001953682 0205005043 0.452774833 _ 7.80215324 _5.955550042  0.197846756 217122507 0.041149355  0.119435372 47 6411349837 0.001953652 _ 9.25903E-17

44 (TIK) d 2400

46 | 000274504 0.301354423 0.543503802 770531915 594134853 0.29355055 1524483333 005865147 OIVEIEEI6 47 E4.TTEIGE1S 000274504 9.97466E-13

46 |TIK) I 2500

47 | 0.003301625  0.423175725 0.655117337_7.573917903  8.918717956 _ 0.420082091 _109.7256027  0.051282004 0.250532053 47 6425065205 0.003301825 i

4 [TIK) d 2700

43 | 0007206685 0.792735714 0.530357071_ 7.216921239 5.853926548 0783075761 GO.61283331 046073452 0464576107 47  Ed.d54576T1_0.007206655 i

50 | T (K) d 3000

5| 0.0WS05192 1639651 1250500356 6.371269366 S.ET1566744 1625730634 25.205M23d 0305133256 0965431345 47 64.96843194  OOWI0E192 156125E-T7

10-110 Bar Polynomial equations-

y = -0.000000000000000000128514406959x® + 0.000000000000001342898467838280x>

0.000000000005515014917395980000x* +  0.000000011775107085712100000000x>

0.000014099499802263900000000000x*>  +  0.009166717654310160000000000000x
10 2.579497800795970000000000000000

y = -0.000000000000000000137330896978x® + 0.000000000000001570742195987520x>
20 0.000000000007284899571728490000x* +  0.000000018064919117225400000000x>
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30

40

50

60

70

80

90

100

0.000025625494876583400000000000x*  +
6.529357621886060000000000000000

y = -0.000000000000000000131404129310x°
0.000000000007372066535849540000x*  +
0.000027564352872441400000000000x*>  +
7.344772767602330000000000000000

y = -0.000000000000000000124607761365x°
0.000000000007189716812766120000x*  +
0.000027645417149387700000000000x*>  +
7.511192104874350000000000000000

y = -0.000000000000000000118470040023x°
0.000000000006956693802300510000x*  +
0.000027199919746194600000000000x*  +
7.475044713628370000000000000000

y = -0.000000000000000000113121397286x°
0.000000000006725080415172710000x*  +
0.000026595032915190000000000000x*  +
7.365531345874760000000000000000

y = -0.000000000000000000108467392393x°
0.000000000006508663382793620000x*  +
0.000025955759445765000000000000x*  +
7.229504073942790000000000000000

y = -0.000000000000000000104390387175x°
0.000000000006310264879606960000x*  +
0.000025328880012065200000000000x*  +
7.086186583216770000000000000000

y = -0.000000000000000000100788061651x°
0.000000000006129289522280540000x*  +
0.000024731932528450900000000000%*  +
6.943977636455710000000000000000

y = -0.000000000000000000097577941715x°
0.000000000005964134874083100000x*  +
0.000024170529761587900000000000x>  +

6.8065814249702950000000000000000

104

0.019823490886966600000000000000x

+ 0.000000000000001542485552284330x°
0.000000018863762242886000000000x°
0.021870108380778100000000000000x

+ 0.000000000000001482442250197660x°
0.000000018668512825962600000000x>
0.022178819198647700000000000000x

+ 0.000000000000001421515901328990x°
0.000000018223214193119300000000%°
0.021963724139026200000000000000x

+ 0.000000000000001365617994570960x°
0.000000017722854245530400000000%°
0.021569827422157300000000000000x

+ 0.000000000000001315514887221910x°
0.000000017228949136514500000000x>
0.021119385712857800000000000000x

+ 0.000000000000001270754628985190%°
0.000000016761639247334400000000%°
0.020660987076836600000000000000x

+ 0.000000000000001230645068715480x"
0.000000016326438015838800000000x°
0.020214848456441300000000000000x

+ 0.000000000000001194518230189590x>
0.000000015923370913144600000000x>
0.019789147306794300000000000000x



y = -0.000000000000000000094694712409x® + 0.000000000000001161794563838680x° -
0.000000000005813017198036220000x* +  0.000000015550433576493300000000x3
0.000023645212226026600000000000x> +  0.019386640568360400000000000000x
110 6.675526662113250000000000000000
N5 values-
Ch co CF Co CR C5 CT cu C Chw Ci c
1 [ Temp 10 20 30 40 o0 60 TO 80 30 100 10
2 1500 00017 0004 0o0z( 0001 0.001( 00003 00003 00003 Q0005 00003 00005
3 2000| 0.064d| 00512 00447 00407 00377 00355 00338 00323 003N 0.03) 0,023
4 2100 01077 00357 0075 00652 00633 00536 00566 00542 00521 00503 00455
5 2200 0475 04367 0N96[ 01055 001 00352 00305 00566 0.033353) 00305 0075
£ 2300 0267 02087 07823 07665 01548) 0WS5| 015386 01327 01276) 07233 0.1195
7 2400| 03822 03062 02687 02448 02277 0.216| 02041 01354 071831 071817 01762
3 2500 0538 04327 03805 03471 03232 0.3048 025 02¥7E| 02675 0.2585) 02507
9 2700 059664 07381 06351 06365 05342 05615 05352 05134 0.4345] 04787 04646
10 3000 15742 15637 14003 12937 12151 11233[ 11047 10624 10265] 0.3355[ 0,365
Lambda 1.03, Phi-0.97
EH Bl BJ BK BL BM BN EO BF EG ER BS BT
3 [P (Bar) 10 Lambda-103 Phi-0.97
32 |TIK) 1500
3
3 | Guess nonT  [(n3InTLP nSnT)L.PFH2 nl n2 n3 n2ind nd n nB nTotal Calc nSinT Ermror
35 0005702147 0.05702M72 0.236791691__ T.FEES3IITI G74  D000I6TI21 126769.7327  GEAZESE-D5 _ (0.364190634 476386304505 0.0D5T0ZMT 0
L4
38 | T (K) 2000
37 0006037683 0.050976891 0246334994 7726122888 5727669674 O.040S6T404 8561236263 0.010134403 0389608573 47 GIA044E204  0.00809765Y 0
3 | TIK) r 200
3 0006533184 0.065331837 0.265600933 _ T.EGDI33IS_ G.7I7642059  0.036857142 4310365339  D.0Z0Z2P013_ 0.41761725 47 B3.092247162 _ D.0DES33ISH 0
40 | TIK) r 200
# 000728691 D.072869095 0269942763 THA9582161 SF0NOZ5EEE  (.IG7I0S13 2361945192 0036338389 046615093 47 GOTI00E3 0.00728691 0
42 | TIK) r 2300
43 0005463529 0.084635295 0.291020715 7472203408 BETEERG463 0.294786884 1399387281 0.0G1997608  0.542469916 47 GL047IZ428  0.008463829 0
#[TK) 2400
45 0.01016E438 _ DIDIEE433S 0.315849397 _ 7.288315142 SE40138399 0476750 8845333833  0.0076V57 (E52252834 47 B415TI072  0.010IEE434 0
4| T(K) I 2500
47 0012431415 012431447 0.362552114 704160273 5592363907 0726130018 59.05397829  0.MEB001F0.799392764 47 B4I0424TIZ 00IZ43MIE ]
43 | TIK) 700
43 0.01B7FTE0S 013777608 0433331374 B.351054935 451375791 1416935356 2949989997 (.286458285 1215239491 47 B4T2014385 _ O.0ISFTTE0E  153E-16
50T (K) 3000
51 0032147939 0.321479394 0566392065 4924129923 503 2542960368 1249026805  OB4TTEIZ 2109366314 47 E5EME2025 0032147933 833E-17
| By BW BX BY BZ ca CE cc co CE CF CG CH
3 | P (Bar) 20 Lambda-1.03 Fhi-0.97
22| TIK) 1500
33
34 |Guess n2inT  (MSInTLP (InSInTL.PTUHZ nl n2 n3 n2ind nd nS nb6 nTotal Calc n5InT Emor
5 0005701632 014032637 0337657195 7.7EGETYIS4  S7ITEIEAIF  0.000MM07  1792FIIT4E  4.5T40TE-05  (.364167694 47 GI9E901195 0005701632 -D.6TIE2E-8
Ld
36 | T (K) 2000
a7 0005IS4363  0.19EST2EE 0345959477 T.7ITTTEI42  LTI059511 0029213949 N99432041 0.00727ES95 0992324093 47 GRSGTITO4E 0005984363 I
38| TIK) r 200
29 0005301722 0126034437 0356013291 770425082 G.723295275 005273471 BILVES4IG  00MEGE503 0402727307 47 6390758218 0.005301722 i
40| T (K) r 2200
4 0.0DEEEZE3E 0137253755 0IT047TF39 TH4436T0T  BTIDAGIEZE 0122623221 3241605113 0.026872456 0438825608 47 6394367988 0.00GGEZESS  B.ETI6E-1
42 [T K] I 2300
43 0007TE4T2E 0155204561 0394074308 7H4TI0IT6  BEOI99282  0.219806TI6 1S0.4566905  0046ETIZSS  049GI5EEGE 47 G400ISHD3  0.00TTE4TIE  1B4TISE-T
44 [T (K] r 2400
45 0003089358 0IBITETIE: 0426366047 T0ZIT0726  SEG4EI2077 0363619565 110.2864549 00732601 0582613003 47 G4.08TIEFIT 0009089358  208167E-I7
46| T (K) I 2500
47 0010895008 0.217900158 04EETITFES  T.206480502  SEI7SIS16 0.SE050S789 71839524 ON0348917 0699507023 47  G420436139 0.0M0295008 I
48| TIK) r 2700
49 0016101639 0.322033778 05ET450201 GEITOFIE63  SEIFISI061 1129910438 3563234963 0220473027 1039263402 47 GA54412377 0016101683 i
50T (K) r 3000
51 0027610288 0552205753 0743105479 EI914B927  S23E1E917  2375M4366  IEIEGSTOSA 050304716 1B0317I432 47 GEI0S02FE  0.027FEI0Z88 i
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3
38
3
40
4
4z
4
44
4!
45
4
45
4
50
51

)

@

)

o

5

@

3
32

34
36

36

3
38
39
40
4
42
4
44
45
46
A
48
49
50
51

&

Exs

=5

3
32

34
36

36

37
38
3
40
4
4z
142
44
45
I
47
I
43
50
51

@

cJ CK CL M ChH [men ] CF [min] CR =5 cT cu cW
P (Bar) 20 Lambda-1.03 Phi-0.97
TIK) 1500
Guess noinT  [nSnTLP (nSnTLPY U2 nl nZ [ nzZind nd n3 nb nTotal Calc nSinT  Error
0005701404 0171042107 0413672372 T7EER9S671 873782428 9.07204E-05 2196673003 3.97976E-06  0.364142925 47 BILBERISTI 0005701404 0
d
TIK) 2000
0005933392 01730757 0421302544 7743018734 8731594515 0.023971557 6273612 0.005963562  0.37904323 47 GILES3I026 0005933392 2.08167E-17
TIK) 2100
0006196192 0185855773 043144724 7715262155 5.720864298 0051728136 7271686305 0.01199978  0.395341625 47 £3.900736 0006196192 B.A3353E-13
T (K) r 2200
(.OOGEEST47 0199372397 0447152734 TEER124702 5715553288 010136559 3912709484 0.022274783 0426147553 47 B3OF00223 O.O0GEESV4T 2 42861E-17
T (K) r 2300
0007430304 0222327131 04721515597 7582601891 5.693545043 01343854 227029374 00333130258 0475431354 47 B3.98028575 0007430304 1.30104E-17
TIK) 2400
0008570022 0257100666 050705095 7458937801 S67E1S6987  0.305052491 1406711451 0.0B16TT0ST 0545942461 47 B40537I633 0008570022 0
TK) l 2500
0010142334 030427001 0B61606TES 728733637  BE44299524 (0473663921 5232861615 (.0938E4653 0EG0E2E907 47 B4 1BEE412E 001014 2334 0
TIK) [ 700
0014752786 0442683652 0.6EGZE533 672210716 8549098723 0924323141 45289654 0128766385 (.980301918 47 B4 4BBTRE2Y (L.014 762785 0
TIK) [ 3000
0.025215435 0. 756464861 0869749534 HE43120293 8304432265 2123569933 190597202 0433431313 1642720576 47 BE4TO3234 0025215435 a
CH cY CZ D& (u] =] oc oo DE OF DG OH ol (uii]
P [Bar) 40 Lambda-1.03 Fhi-0.97
T (K] 1500
Guess nBinT [n5InTLP [n5T)L.PTH2 nl nZ n3 n2ind nid nd nb6 nTotal Cale n5InT  Error
0.00GTO1ZET 0222050693 0477E4EG41  FYEEINTR4  8.T7IVEZIE1Z  TEEETZE-05 2636199076 344EBEE-05 0364134187 47 E3EEZ9885E 0006701267 -1.04033E-17
d
T (K] 2000
0005302774 023610946 0485312458 7.7461ER07E  BTI2ES0423 002082215 1BS84E5859E8 000518365 0377030602 47 E3.88133497 0.005302774  5.93275E-16
T (K) I 2100
0006132341 0245233654 045952712593 772920929 87276143 00450689362 835374561 000447934 029183EME 47 ERSSEES0E3 00061327341 1
T(K) I 2200
0. 00E54 5364 026121454 OENMETRIE]  FETFOIFIZE  2.718300693 002017 HEE 4477021572 0019473379 0412400942 47 E2.92328531 0. O0E54 5264 L1}
T(K) I 2300
Q007224427 0.282977021 0.537BEER0E TEO4E70ND 2704129972 QIE2420101 2624221204  003ZETHO0E 0462124772 47 ELOCESTAN4 0007224427 0
T (K] 2400
0.002245091 0329203664 0674286342 749373475 SERI3EZTEE  02VIZGENE 1593239824 0054501231 O0527I6E374 47  G4.03231074 0.0023245091 1]
T(K) ! 2500
0.009EEERDY  (L22EEEIE4D DEZIS227ET  TI2OBI0TEY DEE4TFC4222 0420470528 104490048 002309976E  0EID2ETHZ2 47 E4124721E2 0.009EEERSD 0
T (K] 2700
.013236032 0666401298 0746262506 ESVEETE21Y  SEERSEE054 0891312074 6073466424  O1ES233024 0894182718 47 E4.35303703 0013885032 1.387TRE-17
T (K) I 2000
0023632801 0945312038 047227687 GEI0EE4408 8248097037 1956326883 2141817078 038976704 1537124132 47 EG.0419785 0023632801 0
oL ora Or oo oF Do OFR o5 o1 {u]l] oW D' O
P [Bar) 60 Lambda-1.03 Fhi-0.97
T (K] 1500
Guess nbinT [nSInTLP [n5T)L.PTH2 nl nZ n3 n2ind nd nd nb nTotal Cale n5InT Error
000570176 0236058729 0533908916 7FEEI20018  BT7ITE3IZ6  TOZ7IZE-05 2834415647  3.0BETEE-05 03642822 47 E3.26895269 0.0057017E 0
d
T (K] 2000
(.005S317FY 0294023528 0542299574 77483279 8733225 O.MBEE2IT 1880152622 (004644952  0IFETHMIN 4T EI0B05357 0.005831777  -1E47S3E-17
T (K) I 2100
0.00E058345  0.304417268 OGE1F40218 7726609553 872048431 0.040420632 9305650513 0.00337I76E 03890079 47 B3.29386227 0006028345 0
T(K) I 2200
(LOOE4E1237  0.223091827 QEES4ET  TEQEE2G4E 27202204453 (020364232 4972480432 QOIFE23E2 0412026901 47 E2.91788127 .00E4E1237 1127E7E-17
T(K) I 2300
0.007079962  0.363938087 0.5349773283  TE19946976  ST07427989 0147044315 226082926 0030436023 0462217872 47 EI9BTETRR4 0007079962 -1.2143E-17
T(K) I 2400
0.002MEEZE 0400791305 0.E3Z020206  THIS299438 SE2E39577E 0248690853 1VHERGENTY 0043462306 0513157248 47 E4.01301162 .008MEE2E 0
T (K] 2500
0.009328353  04EE417ET2 OES2947781  FIT4924696  DEE2137437 0392066695 1143869238 O0TE72EE4 0597973838 47 E4.1028283 0009328363 0
T(K) I 2700
0.013260071  0EE3003663 0814260301  6.943135304 2083024487 0823734388 BO4317ITFE 0154839691 0853394359 47 64 36824933 0013260071 0
T (K) f 2000
0022471019 1123550944 105997626 BAMINTIO 20702295 1022648492 2236022025 0252241122 145922248 4T B4 0E4ETCER 00224710139 1}
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36

37
38
33
40
41
42
4z
44
45
45
47
45
43
50
51

3
3z

34
35

36

37
38
33
40
4
42
43
44
45
45
47
45
43
50
5

3
3z

34
35

36

37
3z
3
40
A
4z
42
44
45
45
A
I
43
50
51

@

=5

oz EA EE EC ED EE EF EG EH El EJ EK EL
P [Barl B0 Lambda-1.03 Phi-0.37
TIK) 1500
Guess nBInT [(n5T)LP ((nSInTLPTUZ nl nZ n3 nZind nd n5S nb6 nTotal Calc nSinT Error
0.00BTOTI06 .34 2066261 0504964396 TTGEG2EM 9737935936 BAIGOOE-05  JIM928104  2SMIBE-05 0364123216 47 GL.O6897E19  0.00570N0E i
L4
TIK) 2000
0005366223 0.351973391 0593273454 7749927864 BTIIEIB024 0017062428 205G.3TI0ES 0004245053 037473191 47 EISTOS8E2S  D.O0GBEE223  LIMIIE-IF
T (K) r 2100
0005055643 (.363338574 0602776729 772992064 BTZU7TESN  0.03FOEIES! 1016641544 0008536337 0.336305639 47 6389176005 000055643 GSG2IEE-17
T (K) r 2200
0006399429 (383965733 0619649691 7633207595 SF2IFTTEIZ 0073782696 G421310365  O0IGDIE4E6  0.409012251 47 6391386662 0006339429 0
T (K) r 2300
0006371331 0413279831 0.64E746569  7EIIGI0706  B70985641 0135479586 09811393 0.028007E68 0445821297 47 E1I50ETEEF  0.00GIFIZH 0
T (K) r 2400
0007342283 0470636472 0.656956976 7536301583 8692129045 0230035703 190.3050437 0.045675032 050195954 47 B4O00BS1331  0.007542283 0
TK) I 2500
0009070765 0544245092 0737723023 7402673033 SEETTISED 0364317259 123624362  0OTOM4S462  OBS13I0533 47 640861649 0009070765 i
TK) r 700
00127759207 _0.766752438 0876644013 G99BZMEN  SEOIFOIEST  OTFITFETE  BOEN2I7E 044162491 0.822046805 47  G43269017 _ 0.0IZF79207 i
TK) r 3000
00215639 1293833979 1137465232 G.031292463  B402531246  17IOEATS0B 2505725763 0335332832 139959293 47 6490444736 00215633 i
EN EQ EP EQ EF ES ET EU EV E EX EY EZ
P {Bar] 70 Lambda-1.03 Fhi-0.37
TIK) 1500
Guess nBInT [(nSaT)LP ((nSnTLPT1U2 nil n2 n3 nZ2ind nd nS n6 nTotal Calc nS5InT Error
0005F0I053  0.399073692 0631722796 7.766930899  S.737630023 B.93926E-05  305360.0982 2G0544E-05 0364120393 47 GRLEERO7476 0005701053 i
L
TIK) 2000
0005854103 040978722 0640145249 7TSNT4EE5 5733928789 D.0IGSISEZ6 2219387044 0.003935289 0373953127 47 BIATEE07S 0005354103 15E125E-17
T(K) r 2100
D00E030031 04221064 064369716 7.7325B5969 729807238 0034404327 1095779231 (0.00796EE33  0.385263261 47 38901762 0L00E0I0091  4.93529E-16
T(K) r 2200
0005350469 (.444537856 066732872 TE9S37IS43  BF229MEE  0.0BSE1S349  58337E0N56  0.014852418 0.405863053 47  BISI07IP42 0006360463 1TI47IE-I7
T(K) r 2300
0006385668 DL.431395763 0694259571 TE40B3132  STH7EF4S6  0.126358371 3338279164 0.026036582 044030516 47  E394515952  0.00EEEGEES 0
T(K) r 2400
0007704686 0539328013 0.734389561 7551656107 2695136575 0.715336186 2037416332 0.042677502 0493084013 47 6399793838 000704636 0
TK) I 2500
0002965493 (20534541 O7ETFTIS04  T.A24TIE064  DET2I3SIN4 0042094327 1319439128 0.0S5725043 0.6ES03TE05 47 B4.07290217  D.009GE5493  2EIBISE-1G
TK) r 700
0012392717 (LEET490177 0931391627 T.OITOETIO  SEO2196317 0720923097  G.406341  0I3BGETTEL 0.796873099 47 6430172747 0012392717 i
TK) r 3000
0020326078 1457525431 120740444 610385703 5421250852 1656604582  26.5079124 (316513226 135066574 47 6485654094  (.020826078 [
FE FC FD FE FF F& FH Fi FJ FK FL FIA FH
P (Bar) 30 Lambda-1.03 FPhi-0.37
TIK) 1500
Guess ndnT [nS5InTLP ((nSInTLPT W2 nl n2 nd nZ2ind nd nS n6 nTotal Calc nSinT Error
0.00570101 0456080753 0676337532 7766934734 9737039706 GEESGSE-D5 3585231302  2437ISE-05  D.IG4NFE34 47 6186072 000570101 182M6E-17
Ld
TIK) 2000
0005344313 D.46T545034 0653772648 TTGSISI  STI4ITITES  0.0ME03474  ZITO63ITED 0003684313 0373324063 47 BIOTHITE43  0.00B344313  4.68I7BE-T
T (K) I 2100
0.00E003407 0480752589 0.693363245  F.734743662 730399639 003224663 1B9.426449 (00T4E5539 0.383933754 47 BISEBTSEN2  O.00B009407 0
TIK) I 200
0006310705 (504856407 0710532481 77025667 B.723931995  0.0B4423577  B21F07TI05  00MO3IE3 040330555 47 B390915992  0.00B3I0705 i
TIK) I 2300
0006216797 (545263726 0730419749 TE480T2E61  G.TIIEITTZ  OMI891743 3650617523 0024540305 0435306538 47  G294066091  0.00ESIETIT  7.90626E-12
TIK) I 2400
0007531935 0.507354786 0773329703 F5E3747508 8697636249 0203242783 2162094395 0040227828 0495312076 47 E3.990B6734 0007531935 112PETE-T
TK) I 2500
0002696555 0695724413 0234100961 74430092095 S67ETE2963 0323990397 13070357 00B2I01225  OBSTIS4E] 47 6406197285 O.0DSEI6555 i
T(K) r 2700
0012072291 096578327 0952742728 707179299 SE01S0956  0BS5196302  BEA0ZI7672 02683122 077E0IFS82 47 G4.2808VIV5 0012072291 13IMEE-16
T(K) r 000
0020208226 1BIBE5A089 1271478702 BATETTSGTS  S43B65E092  1GO0ZMEIE 200540432 030120798 1309788958 47  G4.SME434 0020208226 0
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10-80 Bar Polynomial equations-

10

20

30

40

50

60

70

80

y = 0.000000000000000000160620571021x°
0.000000000017007777132589200000x" -
0.000095418850872603900000000000x? -
30.802492474699600000000000000000

y = 0.000000000000000000165517740357x°
0.000000000017064828945874900000x" -
0.000097331951428939100000000000x? -
32.546593118151400000000000000000

y = 0.000000000000000000153835785221x°
0.000000000015961027613131900000x* -
0.000092438983112805700000000000x> -
31.511250673510900000000000000000

y = 0.000000000000000000138404467553x°
0.000000000014612676297617300000x* -
0.000085973734541826200000000000x° -
29.752819270477700000000000000000

y = 0.000000000000000000122814215693x°
0.000000000013277181918961100000x"

0.000079407041815447400000000000x? -
27.852150347848400000000000000000

y = 0.000000000000000000108123818402x°
0.000000000012028037420139200000x* -
0.000073182026691267600000000000x> -
25.997264923390600000000000000000

y = 0.000000000000000000094609311666x°
0.000000000010882167748152200000x* -
0.000067420549832647900000000000x> -
24.250468069038200000000000000000

y = 0.000000000000000000082280904380x°
0.000000000009837662560977470000x" -
0.000062133474429053700000000000x° -

22.628405713623000000000000000000

108

- 0.000000000000002639632549361870x°
0.000000055047877718602000000000x>
0.084820573293680700000000000000x

- 0.000000000000002664222185546160x%°
0.000000055495836848288700000000x°
0.087950324595811900000000000000x

- 0.000000000000002480137472425850x>
0.000000052267800491287700000000x°
0.084301624899783100000000000000x

- 0.000000000000002251303004052460x>
0.000000048240119859727200000000x°
0.078984358914737000000000000000x

- 0.000000000000002023746734174790x
0.000000044220599438697500000000x°
0.073437453738501500000000000000x

- 0.000000000000001810692287744370x>
0.000000040444365069963000000000x°
0.068111041274945800000000000000x

- 0.000000000000001615269871114520x>
0.000000036969353168244100000000x°
0.063142463861774600000000000000x

- 0.000000000000001437238136285730x°
0.000000033793704394919600000000x*
0.058558149235831900000000000000x

+



N5 values-

Ch co CF co CF CS CT cCu c

1 | Temp 10 20 30 40 50 60 TO 80
2 1500( 03264190694 0264157634 0264142929 0264124127 036412822 0364123815 0364120393 0364117634
3 Z000 | 0229603673 0382324033 037304823 0377080802 0375731331 037473191 037395327 03733240683
4 2100 O417EIF2E] 0402727307 039534628 0391836312 03530073 0326905623 0386263251 03839337504
7] 2200 04EE15093) 0438325608 0426147363( 0413400943 0413026901 0408012251 0405263053 040330565
E 2300 | 0542469916 0496956666 04T7H421284| 04E2124773| 0452817872Z| 0446321297 0440305145 0435208538
T Z400 ( 0EE22622234( 0522813002 0542342461 0527956374 0512157244 0501954954 0.433024013 0485212976
o Z500( 0793292764 0623807022 QEE0E2EI07| 0G19267M2| 0697372222 0621210522 O.BESOIFR06(  06ETI1E431
| 2700 1216289491 1039269402 0950901918 0.894192719] 0.852394959) 0822045805 0796273099 0.77e0TI82
0 J000| 2109365914 1203173432] 1642728676 1637124132 145332248 139959299 1360G2EETS] 1309732968
Lambda 1.11, Phi-0.9

EH El EJ Bk EL BN BN EO EF EO ER ES ET
A P (Bar) 10 Lambda-L11 Fhi-0.9
32 [T K] 1500
23
34 |Guess nSInT [(nSaTLP ((nSnTLPIH#2 nl nZ n3 n2ind nd nS nb nTotal Cale nSInT Error
S DOT7EF0E3  DATST0EI4 0422739049 7207124351 501 5.2IEEEE-05  IE44Z3TIG  3EIZG4E-05 1238797951 47 EIESHNIE 09492019 0.00E11E3

L

3% | TIK) 2000
a7 DOIS0SEES  DIZ0S4EET D4IEZE0EE0  TISEIZSH3E  RIDZEIRMGE  OOZPOESTRY  MT4ITEISE  DODSH9EGIT 196262093 47 GIEETEIEZY  LUNSTDIEY MBI
38 | TIK) I 2100
28 DO1E3I3EEE _ 0IS3II6EET 042817333 TISSSTESN4  B09ES356M2 (043330233 TEIESETI6  OUTIZINEE 1258509363 47 EI5239261E 0M9IS0IST LOMEIESZS
40 [T (K) d 2200
4 LOETMER 015TMERIE 0433627632 TDST46261  GMSETEIIEE OWST4EUNE  ITO.SIB00TT  DOZIMETEE  129S1285T4 47 GIEIMIEE  DOS406E13 .O0ETEE
42 |TIK) I 2300
43 DONESITAT  DISEGITATA 0442623081 7024042424 BOTOIZIISE  OGDIG4TED  FIRTEIRN DOITONETTI  LMESMET 47 GIEGH4953 00PMEETE D.OOIE03ETE
4 | TIK) I 2400
45 0020520555 0.20520555 0465206792 6890956585 S.044560031  0IIEIEING 1255901417 DOEIEB0TT 1425638437 47 6374395375 002241214 ONEIIEES
45| T (K] I 2500
47 DOZZEMOZ  DZZEMOEA 0475642005 6EIGATANES  BO0TETITES  OSMZZTITS  TAE4SSI055  DIDOSIEIY  LS44EIIG4E 47 GREGANIEEE DOZHISTEI .O0E7IEN
48 | TIK) I 2700
43 DOPEHOEH  D2BHaEmME OEM02E13E  G.OJEGIEESS  T.880EGDET7  LNMDEOOESS JE00906553 0219547591 19033578 47 BATIBETHE  D029E3EENT OGRS
50 | T (K) I 3000
51 Q04053454 0405343415 DEITHEIT  4TEM04ZE TET  2MEIZI5T 1407560224 DEIAZE0NTI 2 TI420T04 47 GEMETIEDZ OOMINEE4  0ODII9ETEE

B B B B B ca CE cc co CE CF CG cH
H | P [Bar) 20 Lambda-L1t Fhi-0.9
32 | TIK) 1500
33
24 |Guess nSInT  [(NnSnT).P ([InSnT)I.PT12 nl n2 n3 n2ind nd n5S nb6 nTotal Cale n5inT  Error
5 Q07E7056 (357411193 0537838773 T.207M8972  S03037581 GAPIRSE-0S 17390648 IEG4ROE-05  1238TA0B3 47 GIGS400535 OOIS4IFEl 00018231

r

36 | TK) 2000
T 0012022144 0.360442879 0500362953 VI9IEIZIE  S1042ME2  OISE45389 2091479159 0003393198  1L24E50247% 47 GREEREAITY 0.0IG41903  0.00IE1IEES
35 | TIK) r 100
3 0.013199632 _0.363992643 00312028 TIT284000  BI0OMTTIS  0.03436TISE  I7.SSE196  0.0079E0334 1269902532 47  ERETH2ITES 001321751 0.001617E78
40 | T K) r Z200
41 0013530795 0370515908 0E0STE2FIE TI3TEXI929  B092915063 (.0G967SITE SI2ET23006  O.0ISI33045  129NF205 47 GIS9E49807 0.OZOMEI O.O0IEME4E
42 | TIK) r 2300
43 0013104367 0.382087332 0512122131 V075772656 2090920006 0.13M29562  29T.202654  O.027I29103 LIIGO4TOGE 47 GREIFIEIIL  00J0TIZME  0.001G027TE
44 | TIK) r 2400
45 0.020022038 0400440764 053280389 B.OVEMIIT  OEZIZENZ  0.230964937  (7EEGSTEIY  0.045922095 1ITTISETOS 47 EIE9NM4E02  0.02GZIE01 0.00IG39563
16| T (K) r 2500
47 0021352351 0427ERI0NE 0EGI05643  E.APSTIESTS  BOS4TEZZG] 0.OTI0S3826  WABINEIE  Q.OPISEEEOET  14G4951081 47 GITE0STE4  DOPIOESSTI  0.00IGE5523
43 | T (K] I 700
43 LOZ5TIETEE  OEMTTEI OTIP4TE44S  EIGITIET4E  T.O4B437T  0SEGRO04E]  4B043TE0M  DIGRETOM0E  LTATTISNS 47 G4O0GI0M4R  QOITIER4E  000IG4247E
50| T (K] I 3000
51 0.036300856  0.72E01T127 0352066267 520695977 T.EOV999937 200014749 IBTTOIO4Z 0410012271 24439TIE1 47 GATEA20693 0037739323 Q001433466
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3
32
i)
3
35

=4

36

a7
38
39
40
#
2
43
44
45
45
47
43
43
50
51

3
32

34
5

36

a7
38
39
40
4
42
43
44
45
46
47
48
49
50
5

3
32
33
4
35

3E

cJ CK cL cM cn co CF co CRi cs cT cu cv
P (Bar) 30 Lambda-Lii Phi-0.3
TIK) 1500
Guess n3inT  (n5InTLP (n5!TLPT W2 nl nZ n3 nZind nd n3 nb nTotal Cale nSinT Ermor
001787044 0536113204 0732197617 7.207159665 5108087249 4.75493E.056 385709018 Z0SG9E.05 1238772943 47 B3SB40SEZE_ O.01943163T  0.0DIEZNST
L
TIK) 2000
0017934343 0539630476 O734THEET _ TAG44ITIT  G.AMIZEIGT  DOIZTEAIT  264T.IMM4  00031SI7S4 1246724534 47 5356203985 0019514294 0.001E13ME
TIK) 2100
0.013139736 0544133652 0.737634776 7179075326 8101536537 0.028131331 1244136008 0.00BEI5 1256060185 47 635713756 0.019758267 0001618431
TIK) r Z200
00142133 0552363933 0743211944 7150034430 5095653000 0057172705 G50.2955564  0.012443130 1273549632 47 6358806501 0020027873 000161574
TIK) r 2300
0018836708 0L5EEE01241 0.762729195 7.093026559  S.0S5TESITZ  0A0S280619 3619423062 0.022339937 1304043018 47 G3E1936433  0.020497674  0.001B10965
TIK) I 2400
0019652357 0.689536622 0.767345442  T.OIGGEET27  SOT0223838 019134043 2130233608 (.03798422 1353351039 47 GIEGHGEG4  O.O212EB1EE D.001E032ES
TIK) i 2500
0020302764 0.624052912 0.730959185 6290527606 5047299086 0915670601 1323152896 0.050S19042 142743508 47 B374230338  0.0223094493  0.001591734
TIK) I 2700
0.024567539 _ 0.73T02617E 0.958502287 479201263 7.971709605 0723005344 5244426016 0.136398503 161440662 47 _B398675593  O.026121665  0.001554127
TIK) I 2000
0034053569 1021607075 1010745501 5444074152 7759507835 1763133055 2226571926  0.348500213 2294556372 47 B4G0JATOBA  003E5MO0T  D.00ME0437
(5] cy cz DA DE oc oo DE OF OG OH o] oJ
P [Barl 40 Lambda-111 Phi-0.9
TIK] 1500
Guess ndinT [nSnTLP (InSIaTLPT12 nl nZ n3 nZind nd nS nG nTotal Calc nSInT Ermror
D.0ITEFOZ60  DTMHEMT4Y 0.84B4ETITE  F.20TIGE02E  G.02090044  4IFIIE-DS 4420416156 1S0G45E-05 1238768361 47 GRES408368 001941662 0001621193
L
TIK] 2000
00797775 0.7191001 0843003544 TASEI23144  BAOB35IZI2  D.OMDS40G3  2940.028288 0.00ZFEEGIE  1245E5O2IS 47 EI5E0ST453  0.019597862  0.001E2012
TIK) I 200
0013103972 0.724158588 0850976257 7182807954 £.102462795 0024399754  MI5.254862  DOOGE4E313 1253761022 47 EI5EI07634  0OIST2ES1S  0.001E1884
T (K] I 2200
0013340857 0.733634293 0856524543 70575454955 S09TI03662 0049651249 TO441344T  0.0I0B04446  LPGEOPIGEE 47 GI5B42869 00139573 0001616457
T(K) r 2300
0013755182 0.750207277 DEEEME067  THZOIGTIT GOBSESE423  D.0J42ET4S  HIE4TTIOH  0O0I4ZIETH 1295593323 47 GOEID90864  0.0P0IET4T O.00IE12ES9
T(K) r 2400
0019427895 D.77FIGTIY 0881641717 7.039972117 8075090084 0JE72I509  244.56E1SE  0.033018024 1338865285 47  BIEGME0E1 0021033423 0001605528
TIK) I 2500
0020445283 0S1781318 0904329209 F.929021934 2054928764 0.07HIS5274 1514660992 DOBITITHS 1404421247 4T ERTITIEES 00220406 0.001595317
TIK) I 700
0023827322 0953092874 0976264756 BE58220101  7.957918858 0648957106 BG4ENTES 012018925 1E23376916 47 393864223 0025388824 D.00ISEIS02
T (K] I 3000
0032578362 1303134465 141549162 BEOIO7I36 7709013246 1G0GIZTE4T  2E.MTISE2T  O.I0094862 2096860083 47 G451206541  00M053269 0001474907
oL o Y] oM oo oF [ule} ulg] o] oT full] oV o ox
P [Barl 50 Lambda-1.i1 FPhi-0.3
TIK) 1600
Guess n3InT (nSInTLP (InSnTLPTHZ nl n2 n3 n2ind nd nS n6 nTotal Calc n5InT Emor
0.017E7032 0.393516 0945259752 72071705375 £108091951  S.GBI1FE-05  BOIZI94974  1GI5TAE-05 1238765233 47 GI5E408055 001949154 0001521134
L
TIK) 000
001796564 0.835320485 0947797703 7197258585 G.I0BE4I393  0.009913522  32360MEIT 0002465709 124493M404 47 GISE024672 00536536 0001520226
TiK) r 200
0012079472 0.903973684 0950776254 TASE361306  S103054997  0.021845901 1605577544 0D0DS0EINI 1252188245 47 GI5ETE0I56  D.O0ISGISE5Y  O.00MEI90SS
TIK) r 2200
0.013291981 _ 0.91459905 0956346721 716269752 D.09943007 0044509657 8367942537 0.009672038 1265532602 47  GIES4TE2 001990893 D.00IG16949
T(K) r 2300
0012664638 0.933231288 0956039278 7122556088 5.080590432 0034652119 4645103263 D.0ITHITETE 12397F3637 47 6360608895 0.020277837  0.00161H139
TIK) I 2400
0019272124 0963606138 0951634447 T.OSEEEEIS2  SOTS444452 050539075 723348447 0.0206B3545 1328540039 47 BIE441G541  D.020879216 0001607083
TIK) I 2500
0020135948 1005737467 1004886795 6955385627 S.0B02IS554 026131838 1G6.308433 0.047889554 1383342706 47 EITOSE5502  D.0279STET  00MIBITHE
TiK] r 2700
0.02330171 165085574 1079391298 BEIGIIMTT 7.999247733 059207573 TI4EITZI37  0I0S860375 1589206791 47 GI.00452201  0.024GES456  0.001GGET44
TIK) r 3000
0051601729 157503646 1265024485 5.TIG25861 7825072304 1400348598 276464344 0283035504 212573034 47 GA44I04B25 00B205722 0.00M8543
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kil
3z
33
34
35

36

a7
38
39
40
4
42
43
44
45
46
47
48
49
50
5

3
3z
33
3
3

a |

26

a7
38
39
40
4
42
4
44
45
46
47
48
49
50
5

o

3
32

34
36

36

3
38
3
40
4
42
43
44
45
I
47
4
43
50
51

&

@

oz Ef EE EC EC EE EF EG EH El EJ EK EL
P [Bar] G Lambda-111 Fhi-iL9
TIK] 1500
Guess nSInT [nSInTLP ([(nS5nTI.PTH2 nl nZ n3 n2ind nd n5S nb6 nTotal Cale nS'nT Emor
0.01FE70284 1072217041 1036479136 T.O07IVIGE6  SI02093358 336207E-05  G4STIEIEIT  14PASBE05  1238TE2GS5 47 EIAGA0PEZ4  DOMS4GN4TE  0.0DIEINS4
L
TIK] 2000
D0FS68032  LOTT4E1904 1038013268 TI9EMO59  SI0BS56TE7  OO0SOETEIT  SESSE0SM01 OO0ZFEIITE 1244353733 47 EIGGOTOS0E  OO0ISETEMZ  0OOERDH
T(K) r 2100
QL0TE0E1365  LOGIES12E6 LOHMOODIE7  TISTR49477  SI0348570%  0II9AGTTE ITEETEOSH  DOD4GI5H  1IEI0ZE304 47 EIEEEIM0EZ  OOIES0EES  DOMENSET
T(K) r 2200
0013266778 10953466E3 LO4EGEEME  TIGEBIIET  SO9OPEI64E Q040533537 SIS 7436631 DODES4A4GE  LIEIGOTTE 47 BIETAERI0E  O.OI9ETION  0.00ISITHI
T(K) r 2300
0018597383 115542958 LOBEI34EE]  TI2O7I334  BOSTEI6E  OO7T4A3367 GOTODTOETS  QOIGANIT4 1ZOG4EIS4E 47 BIAO0TESSE  D.OZOMNZEY  DO0STIETE
TIK] I 400
Q03165337 1L M9I6E21T 1072080322 T.0BIIZG0M 080930645 0138087193 2OT4572437  0.0S7IES464  1L3PIZG4567 47 BIEIGETISE  00Z07EHS7  0.0MMG0SZE
TK) I 2500
0020003951 1200537065 LOSGEA0ZES  EOTEO4E334  SOB4165809  D25HESH  133GIFIGEE 043942295 1ITEZBO0GS 47 BIEIG04ET 00XG0SE4S  0.00I5I06N4
T (K) I 2700
Q022902072 1374124322 117273049 BEGE4R2E01 BO07FEZEZY  (B4E7R4387  TAROI9IG03  QI0034E463  1GE3ZO0EET 47 BISTAE0ISE 0024472205 0O0ISTOTH
TiK) I 3000
QOIOEEGIEE  1S399E3NE 136643767 BE0GOBTEIS TR4BE45047  L40T48592 2988096616 (ZEZEEO0E] 20TOBA3EES 47 6438530358 0032163 00043ITIE
EN EO EF EQ ER EsS ET EU Ev Ew Ex EY EZ
P [Bar] 701 Lambda-111 Fhi-iL9
TIK] 1500
Guess nSInT [nSInTLP ([(nS5nTI.PT12 nl nZ n3 n2ind nd n5S nb6 nTotal Cale nS'nT Emor
0.0FS70265 1760917924 LN444421  TOO07IVEOFS  SI02004453  3NZSEE-05 GI3TROFTA4  1J6GBEENS  1ZIEVENI 47 EBIEGA0FE4S Q.01345ME _ 0.00EN34
L
TIK] 2000
DOFSEI51E 12BEEDENS 1120984456 TISEI9IE2  SI0E0SII95  0.O0SISE0Z6  SRSEME0T OODZ0S5VIZ  124397BE0E 47 EIEGARA0SE  DIMSBFIRNE  QOOIER0ITE
T(K) r 2100
00047265 1263307906 LIZ39ES708  TISETISGY  BI0IRIIIES  DOIS4SETEI  120568TI1 OOMIT4ETI  1IB0IZIG 47 EIEEGHI6EE  DO0ISEEEEES  0OOIEISHZ
T(K) r 2200
0013227668 1275320745 1128570602 TIGG487G24  B0S9512TI3  OOIFTISEEI  SBBIG1G065  OO0SIIEITE 1ZGIGOEIEE 47 BISTTONGE  0.IMSEEIES  DUODIETET
TIK) I 2300
00544363 129510401 1139569546 TINGI03953  S0S3535195  0OTIA0GIEE  G4TS405313  OOMTTEIIE  1ZBPOTAEN 47  ESGOTIONE  0020IBIZET  D0DIEkb40d
TIK] I 400
Q03054314 1334543945 16527463 T.OTEESEIPY  S.087882004  QIZSIM023 3704930631 007B220034 1355033 47 GILA3I0SM4E1 0020674023 0O0IEOINTE
TK) I 2500
D0IEEIEE 139038787 LIPSIZM06  Gagioissd! BOBTESIITE  O.IG2S10TE 1974910441 0040048735 1IBEA0STE 47 ESESIIA40E  DOSMEZSEI  DUOOSOIT
TIK] I L
0.022534152 1580830824 125733473 B.EIZOMBE31  DOMATEIN  O.5MIGIGTE S55IRETE44  DOIIEMEIT  IG4PES547E 47 GIEE2000TI 0024153061 0001573909
TiK] I 3000
D0ZIIREZES ZOAATE4E] 1443854159 BETSREOITE  TEEITERO0] 13ZSI4E9R4 FLSIER0E93 OBEIXIZT ZOZE0ZIEIN 47 B4I4IISEIE . QO03MSEEES 000500401
FE FC FO FE FF FG FH FI FJ FE FL FI FH
P [(Barl #0 Lambda-1.11 Phi-0.3
TIK] 1500
Guess n3nT [nSINTLP (InSnTLPT12 nl nZ n3 n2ind nd n3 n6 nTotal Cale nS/nT Emor
DOIFETOZE 1429612681 LIS5EEEEZE  T207IVE089  SI020595336  2ONSPE-06  G347EE 45986 1IFTIEE-D6 1Z38THSES5 47 ERGG4OVE  DUIS4SMEE  0OOIEINES
L
TIK] 2000
0.01F34E262 1435700964 1132207396 719935919 BA0GISETAS  D.0OPE43017 4154135042 Q009513273 1243633408 47 E3AG895372 (.M9GGEES1 0.0MIGR0429
TIK) I 00
0.012035879 1442870321 1201195376 7029904712 9004107929 0017202494 2025.936121  0.004000179 1249390075 47 EREE4T0539 0019655405 0001619527
TIK) I Z200
0013204781 1456382491 1206806732 TITIGRAFT  S0MIET44  O0I5IT433 1095931755 0.00TETIZ6A  L2E0233139 47 BRETSS4845 0019322607 0.001G1TEZE
T(K) r 2300
D0IBE0ZEET  14B0I35Es 1305630342 TIMSEITASE  B0S4ITIEE:  OOETITON0Y GEGO04GI34  OOIIEIEISE  1ITOM4E4TI 47 EREMMEETTE  00S0NTISY  DODEkERE
T(K) r 2400
QOEATI0FE 151928676 1732693 TOSEB0EISE SOSA4EEGIS  DIZ040N003 3419683037 Q0ZIEHETE  LIOTEODSS 47 EIEFEOTE  O.0Z0E00325  0O0IEDASIT
TK) I 2500
001742038 16TH3E3036 LEEETITIS  T.OMBITHE  BOGSTEOS4E 0Z0S3ESE63  PID43assd]  QOIESERIGE 1369085749 47 ERETHOS0E 00X 0O0IB0ESTE
T(K) r 2700
0 955 1TEESIEEN 1336361982 B72B033T1 S00395238¢  04SGA0EIE  SOST4EIIEE  O.0SHEETI4 1BIEVESSIS 47 ERBMDEISD  DOZIESMTY  DWDISTESI
T(K) r 000
0029423632 2353090568 153423941 599992934 TATHIOMAT  \Z6TIZ4EVI  JR7ITVRA0E 0.233006EN 1988904191 47 EA3042195 0020329505 0001505974
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10-80 Bar Polynomial equations-
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y = -0.000000000000000000037904566062x°
0.000000000006249363754703540000x* -
0.000067672579536098200000000000x> -
30.669386660158400000000000000000

y = -0.000000000000000000220768178851x°
0.000000000010020407442957900000x*  +
0.000019716161942856000000000000x*  +
1.898287693013770000000000000000

y = -0.000000000000000000274830110670x®
0.000000000015418551895947100000x*  +
0.000050806766079611500000000000x*  +
8.805801878952700000000000000000

y = -0.000000000000000000293326893449x®
0.000000000017663102835935400000x*  +
0.000064973049666213700000000000x*  +
13.933857882597600000000000000000

y = -0.000000000000000000298164045339x°
0.000000000018630596963415200000x*  +
0.000072049510622838400000000000x*  +
16.672846697867000000000000000000

y = -0.000000000000000000296911294841x®
0.000000000018990490391980100000x*  +
0.000075624634684015200000000000x*>  +
18.204695474207700000000000000000

y = -0.000000000000000000292748317769x®
0.000000000019033674540983000000x*  +
0.000077292619120472300000000000x*>  +
19.062385057311400000000000000000

y = -0.000000000000000000287177645700x°
0.000000000018902960034926800000x*  +
0.000077854544647891700000000000x*  +

19.517746158679500000000000000000

112

- 0.000000000000000310091438675493x>
0.000000030567875928661100000000x*
0.071653717686436300000000000000x

+ 0.000000000000002395956010754930x>
0.000000020295260954628700000000x>
0.0067677906559749500000000000000x

+ 0.000000000000003249619845512260x°
0.000000037843439488018400000000x>
0.035363946862760600000000000000x

+ 0.000000000000003578050042046420x°
0.000000045539560701638500000000x°
0.048768941927324500000000000000x

+ 0.000000000000003698745695944370x>
0.000000049170404213921100000000x>
0.055731228953308900000000000000x

+ 0.000000000000003723329664390500%°
0.000000050825849681009900000000x°
0.059471064615541300000000000000x

+ 0.000000000000003699572582067700x°
0.000000051425164876700600000000x°
0.061430778053348000000000000000x

+ 0.000000000000003650537133647240x°
0.000000051425571567271400000000x°
0.062341102594155900000000000000x



N5 values-

[ =R = B I = P I SRR

—y
(=]

CHh co CP CE CF (=3 CT cu cv
Temp 10 20 30 40 50 60 70 80
1500| 1238797981 123872063 1238772943 1238762361 1238766233 1238762926 12287EN| 1.228759606
2000 126262092 1248608478 1246724634 1240609218 1244930404 1244333733 1243970608 1.243638409
2100 | 1268509868 1253902532 1.256060185| 1253761022 1252188245 1251025304 125012031 1.243330075
2200| 1233128574 12817296 1273549652 1268971586) 1260832602 126360774 12B1B96268| 1260233139
Z2300| 1343534517 1313047066 1304043006 1295593323 1283773637 1286451542 1282076814 1273346471
ZA00| 1423638437 13FFI32705| 1353351083 1338865296 1.325340083| 1321364567 13186093 13210760085
Z500| 1544520546 1464961021 142742306 1404421247 1388342705 1376289295 12EER0AT46| 1259092744
200 190335731 1747973 1ETH406EZ [ 1623326916 1599206791 1563289667 1542686476 1B2GTERAIE
3000) 2731420704) 2443971613 2294565372 2196850093  212573094| 2070593566 2026022839 1.928904131
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