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AN EMPIRICAL MODEL FOR CALCULATING VAPOR-LIQUID EQUILIBRIUM AND ASSOCIATED 
PHASE ENTHALPY FOR TKE C02-02-fi-Xe SYSTEM FOR APPLICATION 

TO THE KALC PROCESS 

R. W. Glass 
T. M. Gillim 
V. L. Fowler 

ABSTRACT 

An empirical model is presented for vapor-liquid equilibria and 

enthalpy for the C02-02 system. 

very low concentrations are combined with the C02-02 system, thereby 

representing the total system of primary interest in the High- 

In the model, krypton and xenon in 

Temperature Gas-Cooled Reactor program for removing krypton from 

off-gas generated during the reprocessing of spent fuel. 

Selected properties of the individual and combined components 

being considered are presented in the form of tables and empirical 

equations. 

1. INTRODUCTION 

Successful commercial operation of high-temperature gas-cooled 

reactors (HTGRs) requires reprocessing of the spent fuel for recovery 

of the fuel values and subsequent refabrication. During the reprocessing 

of an HTGR fuel element, which consists of a graphite matrix surrounding 

the actual fuel particles, large quantities of C02 are produced during 

the burning away of the matrix. 

several months after being discharged from the reactor to allow for 

While the spent fuel is "cooled" for 
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short-lived fission products to decay, the ultimate gas cleanup 

during reprocessing will require that 851Cr be removed in a concen- 

trated form before the bulk of the off-gas can be released to the 

atmosphere. 

gas throughout the reprocessing train; eventually, however, the 

final cleanup problem will involve removing part-per-million 

quantities of krypton from the off-gas, which will consist mainly 

of C02 but will also contain (5  to 15%) lighter gases such as 02, 

CO, and N2. 

Of course, other components may be present in the off- 

The KALC (Krypton Absorption in Liquid C 0 2 )  process is being 

developed specifically for the final cleanup step. As such, KALC 

must essentially remove and concentrate the krypton from the off- 

gas despite the presence of the other lighter gases. 

Figure 1 shows a simplified KALC flowsheet. 

- - - - 

After particulates, 

water, iodine, and radon have been removed from the reprocessing off- 

gas, the latter becomes the feed gas to the KALC system. 

is compressed to about 20 atm and chilled to about -30°C. 

noncondensed portion of the feed gas is countercurrently scrubbed 

in a packed absorption column with liquid C02. The condensed portion 

of the feed passes directly to the fractionation step discussed below. 

Krypton, being more soluble in liquid C 0 2  than the other light gases, 

is quantitatively and preferentially absorbed from the feed gas, 

which after decontamination, is routed to the usual site stack or 

atmospheric protection system. Some of the other light gases, 

principa.l& 02, arecoabsorbed with the krypton during this absorption 

process and must be fractionated (i. e., separated from the liquid 

d 

The feed gas 

Next, the 
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leaving the absorber). 

oxygen during fractionation in order for this step to be effective 

in the overall concentration of krypton; therefore, the fractionator 

off-gas, although high (-40%) in O2 concentration, will contain 

some krypton and must thus be recycled to the absorption portion 

of the process. 

Some krypton must be caught up with the 

During the absorption and fractionation steps, the most important 

If this ratio is excessively variable will be the liquid/vapor ratio. 

high in the absorber, too much oxygen will be coabsorbed. If the 

ratio is extremely low in the fractionator, too much krypton will 

be recycled to the absorber and concentration will be hindered. 

To complete the major processing steps in the general KALC 

process, the liquid leaving the fractionator, which is assumed to 

be essentially free of gases lighter than krypton, is routed to the 

stripper column where concentrated krypton (1 to 5%) is taken over- 

head and purified liquid C 0 2  is removed as a bottom product. 

operation will produce more liwid CO 

than is required for use in the absorption process; however, since 

it will be purified, it will eventually be exhausted to the atmos- 

phere as is the absorber off-gas. 

General 

bottom product from the stripper 2 

As stated 

present in the 

1 M. E. Whatley 

2. PURPOSE AND SCOPE 

earlier, light gases other than O2 are likely to be 

off-gas to be treated by the KALC process. 

correlated available data into a model of the KALC 

In 1973, 
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c 

system. 

to allow early column calculations to assess feasibility of the 

process. While the model was sufficient for this purpose, it 

incorporates assumptions which limit its accuracy, and a more 

accurate representation is now required to permit interpretation 

of performance data presently being generated in the Experimental. 

Engineering Section Off-Gas Decontamination Facility. 

presented in this report corrects some of the inadequacies of the 

early model and thereby provides the accuracy needed to develop an 

improved model. 

This model described the multicomponent system adequately 

The work 

Treatment of the KAM: process essentially as a two-component 

system (viz., CO -0 ) is believed to be the most expedient means 

for providing a meaningful model of the system on a timely basis. 

-ton (and xenon as well will be present in such low concentrations 

that a full multicomponent treatment at this early stage seems unre- 

alistic. As will be noted later, we are in the position of having 

considerable (P,T,x,y) data for CO -0 

concerning other components. In the case of krypton and xenon, for 

example, o n l y  (y/x) ratios at infinite dilution in liquid C 0 2  have 

been reported. 

2 2  

but much less information 2 2  

The purpose of this report is to describe the development of 

an empirical. vapor-liquid equilibrium model for the C02-02 system 

throughout the range of interest of the KALC process. Moreover, 

the enthalpy values for the gas and liquid phases are represented 

with an associated model. Krypton and xenon are treated as extremely 
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dilute quantities throughout, enabling us to cover the entire CO - 

0 -Kr-Xe system as it relates to the KALC process. Appended to 

this report are data values used, tables, and graphs for the 

various items of interest in general KALC calculations. 

2 

2 

Several theoretical and practical considerations have led to 

the model equations that are presented here. 

avoided including an extremely detailed discussion since the reasoning 

is, in some instances, circumstantial and by no means rigorous. In 

the final analysis the equations must be considered empirical, and 

their justification must rest on the extent to which they reflect 

what is known by direct experimentation. 

We have intentionally 

3. CALCULATION OF GAS-LIQUID EQUILIBRIA FOR THE C02-02 SYSTEM 

A simple plot of the available (P-x) data for the C02-02 system 

(see Fig. 2) indicates that an equation of the following form should 

suffice for predictive purposes:* 

where 

7 ( =  

- 
p*co2 - 

x =  

(1) 
r r - W  = a + b x + c x ,  2 

c02 

total system pressure, atm, 

saturated vapor pressure of CO at the system tempera- 

ture, atm, 

mole fraction of solute (02) in the liquid phase. 

2 

* 
Data and respective references are given in Appendix A. 
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Indeed, the available data can be "fit" fairly well using such a 

model; however, a more suitable form was found for the curves shown 

in Fig. 2. In simple form, 

where 

fi = total system pressure, atm, 

x = mole fraction of solute (02) in the liquid phase, 

2 = Henry's constant for 0 at system temperature, atm, 

W = vapor pressure of the solvent 
c02 

Two points which must be noted are: 

usually considered to be a solute, is the 

( C02), saturated, atm. 

(1) the C02, which is 

solvent in the KALC 

process; and (2) although the solubility of O2 in liquid CO 

low under the conditions of interest (i. e., we are dealing with dilute 

solutions), these dilute solutions are subjected to moderately high 

pressures in the KALC process. 

is 2 

The availability of data for the C O z - 0 2  system makes it 

unnecessary to restrict the total-pressure equation [i. e., Eq. ( 2 ) l .  

The following empirical equation, which is similar to Eq. (2), 

was found to provide a more realistic representation of data over 

a wider range (and, hopefully, more nearly accurately over the 

range of interest to the KALC process): 

( 3 )  n = (a + cx)x + (1 + bx)P* , 
c02 

where a, b, and c are the constants of optimization using the actual 

CO -0 (P - x) data. Equation (3) represents the data quite 2 2  
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adequately and, for a given T and fi, allows straightforward 

. 

4 

calculation of the quadratic in terms of x. However, the effect 

of total pressure on the vapor pressure of the pure, saturated 

component, when taken into account, was found to improve the 

data representation. ???e effect of total pressure on the vapor 

2 pressure of a single, saturated component is discussed elsewhere, 

and is generally obtained from: 

- -  (fl - >, 
c02 RT 

where 

(4) 

P* = vapor pressure of the solvent ( C 0 2 )  at a total system 
c02 

pressure of fi and temperature T, 
71 

Pco2 = saturated vapor pressure of CO at conditions of fi 2 

and T (see above), 

v = molar volume of the condensed phase ( C O z ) ,  
B 
fi = total system pressure, atm, 

T = system temperature, OK, 

R = gas constant. 

Further modification of Eq. 

variability of v 

(4) derives from a consideration of the 

the molar volume of the C 0 2  liquid, with pressure; 
B’ 

thus,  

where 

v = v (1 + m fi), 
B o  

v 

0’ 

= molar volume of the C 0 2  phase at pressure, 
B 

v m = constants, 

fi = total system pressure. 

( 5 )  
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The combination of Eqs. (4) and (5) leads to the following . 
pco29 Of co2 at 

expression for the "effective" vapor pressure, 

system temperature T and pressure TI: 

. =P exp [a(. - P+ c02 )il + b 4  
pc02 co2 

where a and b are empirically determined constants. Therefore, the 

final empirical form used to represent the (P,T,x) data is: 

fl = (a + cx)x + (1 + bx)P* em[ n k  - P+ ) (1 + mrt)/T'], (7) 
c02 c02 

where 

n = total system pressure, atm, 

x = mole fraction of 0 in the liquid phase, 2 

P* = saturated vapor pressure of C02 at T, atm, 
c02 
T = system temperature, OK, 

a,b,c,n,m = empirically determined constants with the following 

values : 

a = 513.6303370623966, 

b = -1.791124477315243, 

c = -363.14l.J-222175902, 

n = -0.3753900546621806, 

m = 7.059022969361788 X 

Equation (7) may be solved explicitly for x if TI and T are given. 

Iteration is required for T when 7( and x are given. In all of the 

. 



11 

above equations as well as succeeding ones, the expression for 

PX- was taken from Michels et al., as follows: 
co2 

b 
T = a + - + c loglOT + eT, 

in which 

T = OK, 

b = -1353.202, 

c = -8.142537, 

e = 0.006259156. 

The resulting fit of the (P,T,x) data from the model Eqs. (7) and (8) 

is shown in Fig. 2. 

Once the empirical form for the (P, T, x) data was suitably fixed, the 

remaining task was to find the associated y value (the mole fraction 
4 of O2 in the gas phase). King presents several theoretical forms 

for associating x and y. The form finally chosen for inclusion into 

the model is, in reality, a pseudo-Kritchevsky-Kasarnov~ky~ equation 

as modified by Lachowiz et al. 6 

The actual Kritchevsky-Kasarnovsky equation may be written as 

follows ( for dilute solutions ) : 

- L  llv G 

L 
fi i In - = l n Q + ~  7 

X i 
in which 

= fugacity of component i (0 ) in the gas phase, atm, G 
fi 2 
L x = mole fraction of component i (02) in the liquid phase, i 

(9) 

Q = a constant at a given T, sometimes known as the modified 

Henry's law constant, atm, 



12 

7[ = total system pressure, atm, 
- L  v i = partial molar volume of the solute gas i (02) in the 

liquid phase, 

R = gas constant, 

T = system temperature, "K. 

Because of the moderately high system pressures involved, the Lachowiz 7 

modification has been included in the model to allow for changes in 

vtL with total pressure. Hence 
- 
I 

where 
- L  
i v =  

- 0  v =  i 

a =  

n =  

partial molar volume of component i (02) in the liquid phase 

at system pressure n, ft3/lb * mole, 
- - L  

same as v i 
empirical constant, 

total system pressure. 

except at low system pressures, 

The pseudo-Kritchevsw-Kasarnovsky equation with the noted - L  vi 

modification then may be mitten as follows: 

where 

2' y = vapor mole fraction of 0 

2' x = liquid mole fraction of 0 

n = total system pressure, atm, 

Q = constant depending only on T, atm, 

. 



T = system temperature, OK, 

A,B = empirical constants. 

The form chosen for Q was that used by Michels et al. 3 for the 

vapor pressure of CO namely: 2' 

b 
T 10 ( 1 2  1 loglo Q = a + - + c log T + e T. 

Once the (P,T,x) equation was fixed empirically, the x values provided 

by Eq. (7) from given values of P and T (actual data values) were 

used in conjunction with the associated data value of y to optimize 

E q s .  (11) and (12) to provide the "best" overall values of x and 

y, given P and T. The empirical constants for Eqs. (11) and (12) 

are as follows : 

A = 5.8940598I-l-222597 X 

B = -5.776542100509821 X 

a = 28.97388844292291, 

b = -557.8868642887729, 

c = -10.80849820337748, 

e = 6.997919533272977 X d3. 

The resulting fit of (P,T,y) data from the model Eqs .  (11) and (12) 

is shown in Fig. 3. 

Equations (7), (8), (ll), and (12) in combination with their 

associated empirically determined constants thus provide for singular 

and explicit determination of x and y, when P and T are given, or 

for singular but implicit determination of the following variations: 
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Fig. 3. Curves showing t o t a l  pressure vs vapor mole f rac t ion  
f o r  the C02-02 system. 



x and P, when y and T are given, 

. x and T, when y and P are given, 

y and T, when x and P are given. 

4. INTRODUCTION OF TRACER-LEVEL KRYPTON A.ND XENON 
INTO THE COz-02 SYSTEM 

Krypton and xenon w i l l  be present at very low levels (i. e. 

<< 1 mole %) in the KALC process streams. For this reason, neither 

component will have any appreciable effect on the C02-O2 system 

equilibrium or on the associated enthalpy for the various phases. 

Moreover, the data available for krypton and xenon in liquid C 0 2  

(ref. 8) are expressed as (y/x) equilibrium ratios at infinite 

dilution (see Appendix A for krypton and xenon data). 

In dilute solutions, the behavior of krypton and xenon should 

be expected to follow the Valentineg equation for solubility. 

the (y/x) ratios given were fitted to the Valentine equation. 

Thus, 

The 

form of the Valentine equation is as follows: 

Ypx- 
loglo - c02 = a f b log T + - C 

X 10 T’ 

where 

y = vapor mole fraction of krypton or xenon, 

x = liquid mole fraction of krypton or xenon, 

P = saturated vapor pressure of liquid CO at the system 
c02 2 

temperature T [see Eq. (8)1, 

a,b,c = empirical constants, 

T = OK. 
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The empirical constants determined for each of the minor components 

are as follows : 

for krypton, 

a = 66.43677404376719, 

b = -9.389310262469535, 

c = -2340.344748279833; 

for xenon, 

a = 9.680429875375295 

B = -0.4242850336971706 

c = -799.7966693737438. 

Equation (13) estimates the experimental values quite satisfactorily 

for the range of data available, as shown in Fig. 4. 

Since the mounts of krypton or xenon are small, the assumption 

that Henry's constant for each is a function on ly  of system tempera- 

ture has been made as follows: 

= H ( T )  = J.5 
X 

dilution 
* (14) 

small values 
of y and x 

Thus, for model considerations at a given system temperature and 

pressure, (y/x) for krypton or xenon is calculated using Eqs. (13) 

and (14) appropriately. O n l y  if either x or y for krypton or 

xenon is known (e. g. , by experiment), can the absolute value of y 
or x, respectively, be determined. Combination of the COz-02 and 

(y/x) ratio equations at infinite dilution yields Henry's constants 

for 02, krypton, and xenon, as shown in Fig. 5. 
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Fig. 4. Equilibrium ra t ios  a t  i n f i n i t e  d i l u t i o n  f o r  krypton 

2' and xenon i n  l i q u i d  CO 
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5.  C U U T I O N  OF VAPOR AND LIQUID ENTHALPIES 
FOR THE C02-O2 SYSTEM 

In the CO -0 system specifically considered here, the presence 2 2  

of s m a l l  quantities of kry-pton and xenon will have very little 

effect on either equilibrium or phase enthalpies. Calculations of 

the vapor- andliquid-phase enthalpies require the use of the equili- 

brium model for values of x and y at a given T and P. 

5.1 Calculation of O2 Enthalpies 

The enthalpy model used in this study is taken from the work 
11 of Miillins’’ (later used by Mobley ); the basic equation is as 

follows : 

where 

- hg v” T d P  
O2 O2 - -  O2 

d In Ho 

~-= R R dT ’ 
2 

Henry’s law constant for 0 

temperature, OK, 

in liquid COz, atm, 2 

partial molar enthalpy of 02, Btu/lb 

enthalpy of O2 in the associated gas 

2 partial molar volume of dissolved 0 

ft3/lb mole, 

mole, 

phase, Btu/lb mole, 

at infinite dilution, 

saturated vapor pressure of CO at temperature T, atm, 

gas constant. 

2 
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It should be noted that Eq. (15) is written strictly for infinite 

dilution but does not necessarily imply ideal solution behavior (see 

ref, 2). g ?"ne value of ho is obtained by use of the following equation: 
2 

T T 
hg = hoz + /I Cp* dT , (16) 
O2 0 

where 

T =  
0 

cp* = 

T =  

enthalpy of O2 in the gas phase, Btu/lb mole, 

base enthalpy of O2 in the gas phase, Btu/lb ' mole, 

base temperature, OK, 

ideal gas heat capacity, Btu/lb ' mole ' 

system temperature, OK. 

OK, 

The use of Eqs. (15) and (16) in combination with the (P,T,x,y) 

model described earlier is 

Eq. (15) is used to find a 

of -40°C. To do this, 

that 

straightforward but tedious. First, 

value of h o at a reference temperature, 

it is necessary to make the assumption 

T 
02 

Equation (15) is then solved for hg 

evaluated at -40°C and at infinite dilution. The evaluation of 

with values of other terms being 
02' 

hg 

with Eqs. (15) and (16) to determine, at a given temperature T, the 

value of Ho 

enthalpy in the liquid phase. 

enthalpy to -4O"C, which is the same reference temperature chosen 

(-40°C) is very important in that it will be used in conjunction 
O2 

-a 
(T) which is, in turn, used as the value of the O2 

2 
Equation (17) merely references the O2 

A 

for liquid and vapor COz. 
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Since the determination of h: (-40°C) is important, its 
"2 

actual evaluation will be shown in the paragraphs that 

The evaluation of H (T), as the second application of 

will be very similar; thus the exercise of determining 

-co 

02 

follow . 

hg (-40°C) 
02 

will serve to illustrate the utility of E q .  (15) in general. 

Noting E q .  (17) and rearranging E q .  (15) results in: 

2 

where certain constants have been inserted for dimensional consistency; 

if 

T = OK, 
-co 

= ft3/lb mole, 

PX- = atm, 
c02 

then 

hg = Btu/lb * mole. 
O2 

Three terms, 

are to be evaluated at -40°C in Eq. (18). 

From the empirical equilibrium model [Eq. (ll) 1, 

Thus, at infinite dilution, 

1 
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It is noted here that all terms on the right-hand side of Eq. 

d In Ho must be evaluated at -40°C (233.2"K) in order to provide 
dT 

for Eq. (18). Since temperature-dependent equations have been 

presented for Q and PX 

for the various constants have been stated elsewhere, the evaluation 

(20) 

2l-ho"c 

[Eqs.  (12) and (8), respectively] and values 
c02 

is straightforward. I -40°C d In Ho2 
dT 

of 

By actual calculation 

with 

p;c = 9.92807111 atm, 
"2 I -40°C 

d P* 
= 0.365266582 atm/"K, 

dT -40°C 
and 

A = 5.8940598U222597 X lo-', 

B = -5.776542100509821 X lom3, 

T = 233.2"K. 

The only other term necessary for the evaluation of h: (-40°C) is 
-20 "2 . Referring again to the equilibrium model [Eq. (l9)1, we see 

that it states the following: 



and the pseudo-theoretical complementary equation states that 

By comparison, 

where 
-Eo 

V = partial molar volume of dissolved Oz at infinite dilution, 
0.7 
6 

ft3/lb mole, 
3 

atm ft3 
lb - mole * "K ' R = gas constant = 1.314 

A = 5.894059811222597 X 

B = -5.776542100509821 x 10-3, 
P = saturated vapor pressure of' CO atm, 2' c02 

so that, by evaluation, 

= 0.00209015006 f't3 
lb mole 

Finally, grouping of individual terms in Eq. (18) yields: 

= -1302.95452 Btu/lb mole. 
I To = -4OOC 

As already noted, since the value of h 

can be used to calculate the O2 enthalpy in the gas phase. 

of Cp* (ref. 12) were fitted to the usual equational form: 

is known, Eq. (16) 
O2 

Values 

2 Cp*'= a + bT f cT , 
where 

> Btu 
.mole- "K Cp* = heat capacity of vapor 02, lb 

a = 12.62430003423920, 

(24) 
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b = -1,525069140168638 X 

c = 5.261760941027045 X 

T = “K. 

T By knowing the value of Ho , and combining Eqs .  (16) and ( 2 4 ) ,  

Eq. (15) can be evaluated at any temperature, T, for the value 

of Ho (T) that is assumed to be valid for the enthalpy of the O2 

dissolved in the liquid phase in the dilute-solution region of 

general KALC processing. 

2 

3 

2 

5.2 Calculation of C 0 2  Enthalpies 

Calculation of the C02 enthalpies is rather straightforward 

compared with the calculation of the O2 enthalpies. 

Appendix A) for saturated gas and liquid enthalpies (reference, 

-40°C) were fitted to an equation of the following form: 

Data (see 

H* = a + b(T - 233.2) + c (T  - 233.2) 2 + e(T - 233.2) 3 , (25) 

where 

H* = enthalpy of saturated vapor o r  liquid, Btu/lb, 

T = temperature, OK; 

and for the vapor: 

a = 137.8, 

b = 9.055289032368385 X 

c = -1.668983901599419 X 

e = -1.690458108705162 X 

. 
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and for the liquid: 

a = 0, 

b = 8.195887646005974 X 

c = -2.442941221527661 X 

e = 6.424585633646451 X 

5.3 Estimation of the Gas- and Liquid-Phase Enthalpies 

Equations for the following enthalpies have been presented: 

(1) 

( 2 )  

(3) 

(4) 

enthalpy for saturated C02 vapor [Eq. (25)1, 

enthalpy for saturated C02 liquid [Eq. (Z?)], 

ideal vapor enthalpy for O2 [Eq. (16)l, 

infinite-dilution liquid enthalpy for O2 [Eq. (15) 1. 

To obtain the total gas and vapor enthalpies for a given P and T 

in a simple, but realistic, manner, the four quantities noted 

above are combined with the associated x and y values at P and T 

for CO and Oz, namely: 2 

gas-phase enthalpy = y hg + (1 - y) hzo2 , 
O2 

where 

hg is obtained from item (3) above, 
O2 

g 
hC02 is obtained from item (1) above (on a molar basis), 
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and 

-00 

liquid-phase enthalpy = x Ho + (1 - X) €? , 
2 c02 

where 
--a3 

Ho is obtained from item (4) above, 
2 

€I? is obtained from item (2) above (on a molar basis). 
c02 

a 
The use of Ho as the actual liquid-phase O2 enthalpy is 

2 
predicated on the solution being dilute and is, therefore, reasonable. 

On the other hand, the use of saturated vapor and liquid enthalpies 

according to Eqs. (26) and (27) is probably more expedient than 

accurate, especially when the vapor phase contains large (> 10%) 

amounts of 02. 

6. SUMMARY AND CONCLUSIONS 

The present report deals in an empirical manner with areas 

of particular concern in the KALC process. 

equilibrium model, although empirical, basically follows accepted 

theory for dilute solutions but also includes certain deviations 

to enhance the model's applicability to a wider range of operating 

conditions. The resulting model represents the available data quite 

satisfactorily and has no apparent mathematical instabilities over 

the reported range of conditions. 

The vapor-liquid 

No absolute test to establish the accuracy of enthalpies is 

known; consequently, the phase enthalpies are naturally more 

"theoretical" than the equilibrium model. However, the phase 

enthalpies are based on the equilibrium model, and their development 

is consistent with dilute-solution theory. 
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Overall, the report fulfills the major needs at the present 

time for an interpretive model of the KALC process, as well as 

being the most concise compilation of the KALC process variables 

to date. With noted exceptions, all data presented represent 

realistic values which may be used with confidence. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

7. REFEFCdNCES 

M. E. Whatley, Calculations on the Performance of the KALC 

Process, OEWL-4859 (April 1973). 

K. Denbigh, ?"ne Principles of Chemical Equilibrium, p, 205, 

Cambridge, London, 1966. 

A. Michels, T. Wassenaar, Th. Zwietering, and P. Smits, "The 

Vapor Pressure of Liquid Carbon Dioxide," Physica XVI(5), - 501 

(May 1950). 

M. B. King, Phase Equilibrium in Mixtures, Chap. 4, Pergamon, 

New York, 1969. 

I. R. Kritchevsky and J. S. Kasarnovsky, J. Am. Chem. SOC. - 57, 

2168 (1935). 

S. K. Lachowiz, D. M. Newitt, and K. E. Weale, Trans. Faraday 

Soc. - 51, 1198 (1955). 

M. B. King, Phase Equilibrium in Mixtures, p. 222, Pergamon, 

New York, 1969. 

K. J. Notz, A. B. Meservey, and R. D. Ackley, ANS Winter Meeting, 

San Francisco, November 1973; published in Trans. her. Nucl. 

SOC. -7 17 318-19 (1973). 

M. B. King, Phase Equilibrium in Mixtures, p. 235, Pergamon, 

New York, 1969. 



28 

10. J. C. Mullins, "Phase Equilibria in the Argon-Helium and Argon- 

Hydrogen Systems, '' Ph. D. thesis, Georgia Institute of Technology, 

Atlanta (1965). 

11. R. M. Mobley, "Calculations for the Separation of Radioactive 

Krypton from the Off-Gas from the Reprocessing of High Temperature 

Gas-Cooled Reactor Fuel Elements," M.S. thesis, Clemson University, 

Clem on, S. C. (August 1973 ) . 
12. JANAF Thermochemical Tables, 2nd. ed., Washington, D.C., June 1971. 

13. 

14. 

Matheson Gas Data Book, 4th ed., The Matheson Co., Inc., 1966. 

W. Herreman, W. Grevendonk, and A. DeBock, "Shear Viscosity 

Measurements of Liquid Carbon Dioxide, I' J. Chem. Phys. 53(1), - 

185 (1959) 

15. 0. Hougen et al., Chemical Process Principles, Part Two: 

Thermodynamics, 2nd ed., p. 562, Wiley, New York, 1947. 
. 



APPENDIX A:  DATA AND ASSOCIATED RFFERFNCES 

. 



30 

Table A-1. Equilibrium Values for C02-02 System 

y02 
X 

02 
Point Reference" Temp ("C) Pressure (ah) 

1 
2 

0.0 
0.0 
0.0 
0.0 
0.0 

40.0 
50. o 
60. o 
60. 2 
59.4 

0.0100 
0.0480 
0.0620 
0.0630 
0.0603 

0.0990 
0.2140 
0.2980 
0.3020 
0.2980 

3 
4 

0.0432 

0.0350 

0.0790 

0.0090 

0.0560 

0.2540 
0.0960 
0.2630 
0.3460 
0.4170 

0.0 
-10.0 
-10.0 
-10.0 
-10.0 

52.5 
30. o 
40.0 
50. o 
60.0 

9 
10 

-20.0 
-20.0 
-20.0 
-20.0 
-20.0 

30.0 

40.0 
36.5 

50. o 
52. o 

0.0300 
0.0360 
0.0420 
0.0620 
0.0720 

0.3020 
0.3830 

0.5000 
0.5160 

0.4000 

ll 
12 
13 
14 
15 

16 
17 
18 
19 
20 

-20.0 
-30. o 
-30. o 
-30. o 
-30. o 

60. o 
20.0 
30. o 
40.0 
50. o 

0.0920 
0.0100 
0.0310 
0.0520 
0.0800 

0.5400 
0.2750 
0.4630 
0.5510 
0.6090 

0.6440 
0.4190 
0.5890 
0.6510 
0.6950 

0.1040 
0.0210 
0.0410 
0.0640 
0.0870 

-30. o 
-40.0 

-40.0 
-40.0 

-40.0 

60. o 
30. o 
50. o 

20.0 

40.0 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

-40.0 
-40.0 
-40.3 
-50. o 
-50. o 

52.0 
60. o 
58.4 
10.0 
20.0 

0.0920 
0.1200 
0. u30 
0.0080 
0.0250 

0.0490 
0.0710 
0.0960 
0.1170 
0.0330 

0.7220 
0.7230 
0.77'40 
0.3120 
0.6170 

-50. o 
-50. o 
-50. o 
-50. o 
-55.0 

30. o 
50. o 
60. o 
21.6 

40.0 
0.7120 
0.7610 

0.8090 
0.7890 

0.7040 

0.8120 
0.8470 

31 
32 
33 
34 
35 

36 
37 

38.9 
58.3 

0.0720 
0. u90 

-55.0 
-55.0 

"(a) A. Fredenslund and G. Sather, "Gas-Liquid Equilibrium of the 
Oxygen-Carbon Dioxide System," J. Chem. Eng. Data Q(l), 17-22 
(1970). 

(b) G. H. Zenner and L. I. Dana, "Liquid-Vapor Equilibrium Compo- 
sitions of Carbon Dioxide-Oxygen-Nitrogen Mixtures, '' Chem. Eng. 
Progr. Symp. Ser., Thermodynamics, No. 44, vol. 59, pp. 36-41. 

(c) G. M n i s h i  and T. Toiumi, "Vapor-Liquid Equilibria Between 
Liquid Carbon Dioxide and Hydrogen, Nitrogen, and Oxygen, I' Kogyo 
Kagaku Zashi 9( 2 ) ,  175-78 (1966). 



Eauations Associated with Data Given in Table A - 1  

= a + b/T + c loglo T + eT, (see ref. 3 ) ,  (A-1 )  l o g l o  T o 2  

where 

P* = saturated CO vapor pressure, atm, 2 
co2 
a = 24.61930, 

b = -1353.202, 

c = -8.142537, 

e = 0.006259156, 

T = OK. 

r 1 
p' = p* exp k(fl - P* ) (1.0 + bfl)/T] , (A-2) 

c02 c02 c02 

where 

P' = effective CO vapor pressure at 7( and T, atm, 2 
co2 

fl = total system presswe, atm, 

a = -3.753900546621806 X lo-', 

b = 7.059022969361788 X 

T = OK. 

TI = (a + bx)x + (1 + ex) P' , 
c02 

where 

a = 5.136303370623966 x l o z ,  
2 b = -3.631411222175902 X 10 , 

c = -1.791124477315243; 

or, rearranging in terms of x, 

(A-3) 



-(a + CP' )' + 4b (fl - Pn ) 

2b , (-4-4) c02 c02 x =  

where a, b, and c are as given for Eq. ( A - 3 ) .  

Q = a + b - +  c log T + eT, l o g l o  T 10 

where 

Q = modified Henry's law constant, atm, 

a = 2.897388844292291 X lo1, 

b = -5.578868642887729 X lo2,  
1 

c = -1.080849820337748 X 10 , 
e = 6.997919533272977 X 

T = OK. 

y = 2 exp [$(a + bn)] , 
where 

a = 5.8940598ll222597 X 

b = -5.776542100509821 X 

T = OK. 

(-4-5) 

(A-6 1 
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Table A-2. -ton (y/x) Ratios a t  I n f i n i t e  Dilut ion 
i n  Liquid Carbon Dioxide" 

~ 

Point Temp. ("C) (Y/X)fi 

6 
7 
8 
9 
10 

ll 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

31 
32 
33 
34 

-21.2 
-33.2 
-50.8 
-50.8 
-42.6 

-42.6 
-33.0 
-33.0 
-33.0 
-33.0 

-33.0 

-33.0 
-33.0 - 4.6 

-33.0 

- 4.6 
-43.0 
-43.0 
-26.9 
-26.9 

-26.9 
-26.9 
-48.6 
-48.6 
5.3 

5.3 
-13.55 
-13.55 
-52.8 
-52.8 

0.0 
0.0 

-19.03 
-19.03 

10.35 
15.72 
26.92 
27. 10 
20.09 

19.86 
14.54 
14.49 
14.49 
14.53 

14.38 

14.38 
6.57 

14.42 
14.43 

5.91 
20.15 
20.16 
u. 83 
11.88 

11.81 

24.84 
24.82 
4.40 

11.85 

4.39 
7.94 
7.98 
29.34 
29.53 

5.19 
5.12 
9.29 
9.38 

%slues obtained from r e f .  8. 
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Equation Associated with Table A-2 and Fig. 4 

(A-7) 
where 

P* = saturated vapor pressure of CO atm, 
2’ c02 

a = 6.643677404376719 X lo1, 

b = -9.389310262469535, 

c = -2.340344748279833 X lo3, 

T = OK. 
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where 

Table A-3. Xenon (y/x) Ratios a t  I n f i n i t e  Dilut ion 
i n  Liquid Carbon Dioxide" 

Point Temp. ("C) (Y/x) Xe 

6 
7 
8 
9 
10 

11 
1 2  
13  
14 
15 

16 

18 
17 

19 
20 

2 1  

-54.8 
-54.4 
-52.6 
-50.4 
-46.2 

-46.1 
-36.3 
-36.3 
-26.9 
-20.6 

-18.0 
-18. o 
-17.9 
- 9.20 
- 9.30 

- 0.20 
- 0.20 
- 0.20 
10.3 
10.4 

10.4 

7.55 
7.33 
7.15 
6.94 
5.92 

6.01 
4. a0 

3.74 
3.30 

4.79 

3.22 
3.09 
3.19 
2.79 
2.78 

2.33 
2.34 
2.35 
1.94 
1.94 

%slues obtained from r e f .  8. 

Equation Associated with Table A-3 and Fig. 4 

a = 9.680429875375295, 

b = -4.242850336971706 x 
c = -7.997966693737438 X lo2,  

T = OK. 



Table A-4. Ideal Cp* for O2 a 

Points Temp. (OK) cp* (cal/g-mole) 

1 
2 
3 
4 

100 
200 
298 
300 

6.958 
6.961 
7.020 
7.023 

a 
Data obtained from ref. 12. 

Equation Associated with Table A-4 and Fig. 6 

Cp* = a + bT + cT2 = Btu/lb*mole, 

where 

a = 12.62430003423920, 

,- 

where 

c = 5.261760941027045 X 

T = OK. 

Oz Liquid-Phase Enthalpy 10, ll 

L U  

"2  - + hg , Btu/lb*mole --03 

O2 'OZ = d(l/T) + '02 dT 

Partial Molar Volume of Dissolved 0, at Infinite Dilution 

From the empirical model, we obtain: 

= Ra (1 + b - P* ) f t  3 /lb.mole, a C02 

R = gas constant = 1.314 atm' ft 3 /lb.mole. OK 
h 

(A-9) 

(A-10) 

(A-11) 
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84 4 / 



O2 Gas -Phase Enthalpy 
m 

where 

T =  
0 

cp* = 

T =  

h =  
O2 

(A-12) 

base temperature = 233.2'K, 

heat capacity (as noted under "Ideal Cp* f o r  02," this 

Appendix), Btu/lb.mole* OK, 

1302.95452 Btu/lb.mole (by calculation using "02 Liquid-Phase 
-m 

Enthalpy" Eq. (A-10) at H, = 0 at 233.2"K). 
"2 

Table A-5. Saturated Liquid and Vapor C02 Enthalpies" 

Liquid Enthalpy Vapor Enthalpy 
Points Temp. (OF) (Btu/lb ) ( B tu/lb ) 

-60 
-50 
-40 
-30 
- 20 

-10 
0 
10 
20 

- 9.2 
- 4.7 
0.0 
4.5 
9.1 

13.9 
18.8 
24.0 
29.4 

136.6 
137.2 
137.8 
138.2 
138.5 

138.7 
1-38.9 
138.7 
138.3 

. 

a Data taken from R. H. Perry and C. H. Chilton (eds. ), Chemical 
Engineers Handbook, 5th ed., p. 3-162, McGraw-Hill, New York, 
1973. 
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Equation Associated with Table A-5 
2 3 H = a + b ( T  - 233.2) + c ( T  - 233.2) + d ( T  - 233.2) , ( A - 1 3 )  

where 

H = phase enthalpy, Btu/lb, 

T = OK, 

and the  constants a r e  as given below: 

Constant For vapor For l i q u i d  - 
a 137.8 0.0 

b 9.055289032368385 X 8.195887646005974 X 10-1 

c -1.668983901599419 X -2.442941221527661 X 

d -1.690458108705162 X lom5 6.424585633646451 X 
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APPENDIX B: TESTS AKD QUALIFICATIONS FOR THE EQUILIBRIUM MODEL 
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Two "tests" were conducted for the (P,T,x,y) model described in 

this text. 

from actual (P, T) data and then reoptimized the empirical model 

In the first test, we obtained model x,y values generated 

constants. If the reoptimized constants differed significantly from 

the original ones, the internal consistency of the model was considered 

questionable. These constants are compared below. 

?"ne (P, T,x) portion of the model was used to regenerate both 

empirical constants and values of x for the "best fit" condition. 

Results of the (P,T,x) empirical reoptimization are given below: 

Empirical values Empirical values Percent 
C ons tant s from raw data from model "data" consistency" 

A 5.136303370623966 X lo2 5.136549421210135 X lo2 99.995 

B -1.79ll24477315243 -1.7882415362 21097 loo.  161 

C -3.6314~222175902 X lo2 -3.633005324924081 X lo2 99.956 

D 7.059022969361788 x 7.134657137893335 x 10-5 98.940 

a values from raw data Percent consistency = 100 x values from model data ' 

In the second phase of the model's internal consistency test, we employed 

the original optimized (P, T,x) constants 

the model instead of raw "y" values. 

but used y values generated by 

Results of the (P,T,y) empirical 

reoptimization are given in the following table: 
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Constants 

A 

B 

C 

D 

K l  

K2 

Empirical values Empirical values Percent a 
from r a w  data - from model "data" consistency 

2.897388844292291 X 10' 2.897662176629936 X lo1 99.991 

-5.578868642887729 X 10' -5.579038598809840 X 10' 99.997 

-1.080849820337748 X lo1 -1.080984531324381 X lo1 99.988 

6.997919533272977 X 7.0000g7441602844 X 99.969 

-5.776542100509821 X -5.782803556901111 X 99.892 

5.8940598ll222597 X 5.948571648382958 X loe2 gg. 084 

values from r a w  da ta  
values from model data ' 

"Percent consistency = 

The second " tes t"  appl ied t o  the  equilibrium model w a s  a "visual" 

consistency t e s t  or ,  more spec i f ica l ly ,  a r e s idua l  t e s t .  For each point  

i n  both the  (P,T,x) and t h e  (P,T,y) port ions of t he  model, both absolute  

- x ) and r e l a t i v e  e r ro r  [ i . e . ,  (x e r r o r  ( i . e . ,  x 

were p lo t t ed  vs point  numbers. 

- x  1 
exp ca l c  ) Ixcalc  

(This was a l s o  done f o r  t he  corresponding 
exp ca lc  

y values. ) The v i s u a l  " t e s t "  r e s u l t s  a r e  shown i n  Figs.  7-10. 
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O R N L  D W G  7 5 - I O O O R I  

- - 
- TEMPERATURE RANGE OF DATA, OC 

- 5  0' -55' - - 4 0 '  0' -10' -20 '  -30' - 
- - 
- - 
- - 

6 0.0 m 

1 1 1 1 1  1 1 1  1 1 1 1 1  1 1 1 1  1 1 1 1 1 1  I I  I - 

Fig. 7. P l o t  of absolute residual vs experimental point 
number for liquid mole fraction of 02. 
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O R N L  D W G  

L o-06b Y = V A P O R  MOLE FRACTION 02 

< 0.04 

x 0.03 

0 
> 
I 
Q 

W 

7 5 - I O O I R I  

7 
v 
b 

> 
A 

3 

v) 

.. 
a 0.02 
n - 
; 0.01 

W 
I- 

-J 
0 
v) 

= 0.0 

m 
a -0.01 

- 0.02 

EXPERIMENTAL POINT NUMBER 

Fig. 8. Plot of absolute residual vs experimental point 
number for vapor mole fraction of 02- 
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W 

l- 

1 

> 0.1 

a 
- 

; 0.0 

-0.1 

-0.2 - 
-50" -55" - 0" -10" -20' -30" - 40" - 

l l l l l  I l l  l l l l l  I l l l  1 1 1 1 1 1  l l l l l  I 1  1 1 ,  

- - - - 
0 IO 20 30 4 0  

EXPERIMENTAL POINT NUMBER 

Fig. 9. Plot  of r e l a t i v e  r e s idua l  vs experimental po in t  
number for l i q u i d  mole f r ac t ion  of 02. 
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. 

Fig. 10. Plot of relative residual vs experimental point 
2' number for vapor mole fraction of 0 
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APPENDIX C :  CALCULATED RFSULTS FOR THE C02-02-Kr -Xe  SYSTEM 



The t ab le s  i n  t h i s  appendix summarize many of t h e  important var iab les  

over t he  range of i n t e r e s t  i n  t he  KALC process. Each t a b l e  contains data 

f o r  a given t o t a l  system pressure throughout t h e  temperature (TEMP) range 

-40 t o  0 ° C .  

- 

P S C O 2  i s  the  sa tura ted  vapor pressure ( i n  atmospheres) of l i q u i d  

X(O2) and Y ( 0 2 )  a r e  t h e  l i q u i d  and 

system f o r  t h e  given T and P. 

CO a t  t h e  spec i f ied  temperature. 

vapor mole f r ac t ions  of O2 i n  t h e  CO -0 

HN-02 i s  the  "working" Henry's law constant ( i n  atmospheres) f o r  O2 

and i s  t o  be used as  follows: 

2 

2 2  

Yfl m-02 = - x '  

where 

2' y = t h e  gaseous mole f r ac t ion  of 0 

x = t he  l i q u i d  mole f r ac t ion  of 02, 

fl = t he  noted t o t a l  system pressure,  a t m .  

Thus, no ( l i n ) p a s i t i o n  i s  implied f o r  t h i s  Henry's l a w  constant;  it 

i s  simply a term f o r  use a t  ac tua l  conditions.  

x + o  

Y/X-KR i s  t h e  value of t he  equilibrium r a t i o  for krypton i n  t h e  

system and i s  a "working" value s ince  it i s  derived from an 0 -CO 

i n f i n i t e - d i l u t i o n  value 

2 2  

of (y/x)& by use of t h e  following expression: 

The de f in i t i ons  f o r  Y/X-XE and HN-ICE follow s imi l a r ly  the  Y/X-Kx 

and HN-02 notat ions for krypton and oxygen, respect ively.  - 

8 



EN-LIQ refers to the liquid enthalpy f o r  the two-component 

(0 -CO ) liquid mixture, and the values shown are given in Btu/lb.mole. 
2 2  

EN-VAP refers to the vapor enthalpy for the respective gas 

mixture, and the values shown are also given in Btu/lb.mole. 

Enthalpies are referenced to saturated liquid C 0 2  at -40°C. 

"****" spaces indicate regions beyond the two-phase regime. 
The entire program used in generating the tables is included following 

the series of tables. 
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24 .475  
29 .280  
25.087 
2E.896 
28 .705  
28 .51€  

28 .141  ****** 
****** ****** 
****** 
****** 
****** ****** 
******  
****** 
*e* * * *  ****** ******  
****** 
****** ****** 
******  
****** ****** 
****** 
****** ******  
****** 
****** ****** ****** 
****** ****** ****** 
****** ****** 
****** 

28.328 

41E.14C 
4 1 5 . z 8 5  
41i.c47 
4 0 9 . 5 2 6  
4 0 7 . 2 2 3  
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-13.0 
-12.0 
-11.0 
-10.0 

-9.0 
-8.0 
-7.0 
-6.0 
-5.0 
-4 .0  
-3.0 
-2.0 
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9.93 
10 .30  
10.68 
1 1 . 0 7  
11 .47  
11.88 
1 2 . 3 1  
1 2 . 7 4  
1 3 . 1 9  
13 .64  
14 .11  
1 4 . 5 9  
1 5 . 0 8  
15 .59  
16 .10  
1 6 . 6 3  
1 7 . 1 8  
1 7 . 7 3  

18.88 
1 9 . 4 7  
2 0 . 0 8  
20.70 
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21.99 
22.65 
23 .33  
24.02 
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26 .94  
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28 .49  
29.29 
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30.94 
31.79 
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. C l E 7  
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.C1E2 
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***** ***** ***** ***** ***** 
***** ***** ***** ***** ***** 
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***** ***** 
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- 3 6 0 2  
. 3 4 8 2  
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. 2 4 3 8  
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***** ***** ***** 
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***** ***** ***** ***** 
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23 .027  
22 .876  
22 .725  
22.576 
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21.414 
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4 1 4 . 4 9 3  
4 1  1.764 
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406.359 
4 0 2 . 5 8 3  
4 0  1.024 
39E .383  
3 9 5 . 7 6 1  
393 .157  
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3 8 5 . 4 5 5  
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1 0 . 2 6 3  
10 .284  
1 0 . 3 0 4  
10 .322  
1 0 . 3 3 8  
10 .352  
1 0 . 3 6 5  
10 .376  
10 .385  
10 .392  
10 .398  
1 0  - 4 0 2  
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184 .3C5  
1 8 4 . 7 2 f  
1 8 5 . 1 1 1  
1 8 5 . 4 7 3  
165 .746  
1 8 6  .087 
1 8 6  - 3 4 5  
1 8 6 . 5 7 1  
1 8 6 . 7 6 6  
186 .9  Z 1  
187 .064  
1 8 7 . 1 6 8  
187.21(2 
187 - 2 8 6  
187.3C2 
1 8 7 . 2 4 0  ******* 
******* 
******* ******* 
******* 
******* ******* 
******* *******  ******* ******* 
******* 
******* 
******* 
******* ***** ** 
*******  ******* ******* ******* 
*******  ***** ** ******* 

1 8 3 . 8 4 9  
2.8498 

2 . 9 2 3 5  
2.9606 
2.9917 
3 . 0 3 5 1  
3 . 0 7 2 5  
3 .1101  
3.1477 
3 .1855  
3 .2234  
3.2615 
3.2996 
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56 .6591  
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******* ******* 
******* ******* ******* ******* ******* ******* ******* 
* **** * * ******* 
******* ******* ******* 
******* 
******* ******* ******* 
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204 .483  
24 1 .455  
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315 .900  
353 .4  11 
3 9 1 . 1 4 1  
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4 6 7 . 3 3 7  
5 0 5 . 8 4 4  
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5144 .164  
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. 2 6 0 3  
. 2 4 3 5  
. 2 2 6 4  
. 2 0 9 1  
. 1 9 1 7  
. 1 7 4 0  
- 1 5 6 1  
- 1 3 8 0  
, 1 1 9 7  
. lo11  
. 0 8 2 4  
. 0 6 3 Q  
- 0 4 4 1  
. 0 2 4 6  
. 0 0 4 9  ***** ***** ***** 

12.86C 
li. 7 7 6  
12 .693  
12 .610  
12 .528  
12.446 
12 .365  
12 .284  
12.209 
1 2 . 1 2 4  
1 2 . 0 4 5  
1 1 . 9 6 t  
1 1 . 8 8 8  
1 1 . 8 1 1  
1 1 . 7 3 9  
1 1 . 6 5 8  
11 .582  
11 .505  
11 .433  
11.359 
1 1 . 2 8 5  
1 1 . 2 1 3  
11.140 
11.069 
1C.99E 
1C.927 
10 .857  
10.78E 
1C.720 
1C.651 
1C.584 
10.517 
1C.451 
1C.385 
1 C.320 
16 .255  
1 c . 1 9 1  
1 0 . 1 2 8  ****** ******  
****** 

4 1 1 . 5 1 9  

406 .168  
403 .517  
400 .  8 8 3  

395.C65 
393 .C81  
39C. 51 5 
385. S67 
3 8  5.436 
3 8 2  .S23  
380 .428  
377 .952  
3 7 5 . 4 9 3  
3 7 3 . c 5 3  
37C.63 1 
3 6  E .  22 8 
365.  E43 
363 .477  
361 .130  
3 5 8 . 8 0 1  
35€ .49  1 
354 .  ZOO 
351 .527  
34S .€7  4 
3 4 7 . 4 3 9  
3 4 5 . 2 2 2  
343 .C25  

33E.C85 
3 3 € .  E44 
3 3 4 . 4 2 1  
3 3 2 . 3 1 6  
33C. 230 
3 2 E .  1 6 3  
326 .11  3 
3 2 4 .  C83 

4 c e . m ~  

398 .265  

3 4 0 .  e 4 6  

*******  *******  
******* 

5.730 
5 .745  
5.760 
5 .773  
5 .785  
5 .?96 
5 .806  
5.815 
5 . 8 2 3  
5 .830  
5 . 8 3 6  
5 . 8 4 2  
5 .846  
5.849 
5 . a 5 1  
5 . 8 5 3  
5 . 8 5 3  
5 . 8 5 3  
5 . 8 5 2  
5 - 8 4 9  
5 . 8 4 6  
5 . 8 4 3  
5 . 8 3 8  
5 . 8 3 3  
5 .826  
5 . 8 2 0  
5 .812  
5 . 8 0 3  
5 .794  
5 .784  
5 .774  
5 - 7 6 3  
5 . 7 5 1  
5 .738  
5 .725  
5 . 7 1 1  
5 . 6 9 7  
5.682 ****** ****** ****** 

1 8 3 . 3 5 8  
183 .849  
184.3C5 
1 8 4 . 7 2 8  
185 .117  
1 8 5 . 4 7 3  
1 8 5 . 7 9 6  
186.OE7 
1 8 6 . 3 4 5  
1 8 6 . 5 7 1  
186 .766  
1 8 6 . 9 3  1 
1 8 7 . 0 6 4  
1 8 7 . 1 6 8  
187 .242  

187.3C2 
187 .290  
187 .249  
187 .181  
187.0E7 
1 8 6 . 9 6 5  
1 86.8 18 
186 .645  
1 8 6 . 4 4 8  
1 8 6 . 2 2 5  
185 .959  
1 8 5 . 7 6 8  
1 8 5 . 4 1 5  
185 .059  
1 8 4 . 7 6 1  

184 .020  
1 8 3 . 6 1 8  
1 8 3 . 1 9 5  
1 8 2 . 7 5 3  
1 8 2 . 2 9 2  
1 8 1 . 8 1 1  *******  * **** ** 
******* 

i a 7 . 2 8 6  

i a 4 . 4 ~ 1  

1 .6030  
1 . 6 2 3 7  
1 . 6 4 4 5  
1 . 6 6 5 3  
1 . 6 8 6 2  
1 .7072  
1 . 7 2 8 3  
1 .7494  
1 . 7 7 0 6  
1 .7919  
1 . 8 1 3 2  
1 . e 3 4 6  
1 .e560 
1 .8775  
1 . e 9 9 1  
1 . 9 2 0 7  
1.942U 
1 . 9 6 4 1  
1 .9859  
2.0078 
2 . 0 2 9 7  
2.0516 
2 .0736  
2.0956 
2.1177 
2 .1399  
2 . 1 6 2 0  
2 . 1 8 4 3  
2 . 2 0 6 5  
2.2288 
2 .2512  
2 .2735  
2 .2960  
2 .3184  
2 .3409  
2.3634 
2 . 3 8 6 0  
2 .4086  ****** ****** 
****** 

51 .2959  
5 1 . 9 5 8 2  
5 2 . 6 2 2 9  
53 .2900  
53 .9594  
5 4 . 6 3 1 0  
5 5 . 3 0 4 9  
55 .9809  
5 6 . 6 5  91 
57 .33  94 
58.02 1 8  
58 .7062  
5 9 . 3 9 2 5  
6 0 . 0 8 0 8  
6 0 . 7 7 0 9  
6 1 . 4 6 2 9  
6 2 . 1 5 6 7  
6 2 . 8 5 2 3  
63 .54  96 
6U. 2 4 8 6  
6 4 . 9 4 9 2  
65.6514 
6 6 . 3 5 5 2  
6 7 . 0 6 0 5  
67 .7673  
68.47 56 
6 9 . 1 8 5 2  
6 9 . 8 9 6 3  
70 .6087  
7 1 . 3 2 2 4  
7 2 . 0 3 7 3  
7 2 . 7 5 3 5  
7 3 . 4 7 0 9  
74 .1894  
74 .9090  
7 5 . 6 2 9 8  
7 6 . 3 5  1 6  
77 .0744  ******* 
******* * **** ** 

- 4 2 . 0 9 9  
-6 .306  
2 9 . 5 3 0  
6 5 . 4 2 7  

10 1 .403  
137 .476  
173 .666  
2 0 9 . 9 9 0  
246 .466  
2 8 3 . 1 1 5  
3 1 9 . 9 5 5  
3 5 7 . 0 0 5  
394 .285  
43  1 .814  
46 9.6 11 
507 .697  
546.092 
584 .817  
623 .890  
6 6  3 .335  
7 0 3 . 1 7 1  
74  3 .420  
7 8 4 . 1 0 3  8 2 5 . 2 4 3  

8 6 6 . 8 6 2  
908 .982  
9 5  1 . 6 2 5  
994 .816  

1 0 3 8 . 5 7 8  
1 0 8 2 . 9 3 4  
1 1 2 7 . 9 1 0  
1 1 7 3 . 5 2 9  
1 2 1 9 . 8 1 8  
1 26 6.80 1 
131 4 . 5 0 6  
1 3 6 2 . 9 5 8  
1 4 1  2.184 
1 4 6 2 . 2 1 4  *** +*** * 
* ** ***** * ** *** ** 

1 634 .563  
1740 .524  
1 8 4 7 . 2 0 0  
1 9 5 4 . 5 9 0  
2062 .697  
2171 .519  
2281 .059  
2 3 9 1 . 3 1 7  
2502 .294  
2613 .991  
2726 .409  
2839 .550  
2 9 5 3 . 4 1 4  
3068 .004  
3183 .321  
3 2 9 9 . 3 6 6  
3 4 1 6 . 1 4 0  
3533 .646  
3 6 5 1 . 8 8 5  
3 7 7 0 . 8 5 9  
3890 .569  
4 0 1  1.0 18 
4132 .206  
4 2 5 4 . 1 3 7  
4 3 7 6 . 8  11 
4500 .230  
4 6 2 4 . 3 9 7  
4749 .313  
4 874.980 
5 0 0 1 . 4 0 0  
5 128 .574  
5256 .504  
5 3 8 5 . 1 9 3  
5 5 1 4 . 6 4 1  
5 6 4 4 . 8 5 0  
5775 .822  
5 9 0 7 . 5 5 7  
6 0 4 0 . 0 5 8  ******** ******** ******** 



. . 

33 .00  
AI nOSP HERES 

-40.0 
- 3 9 . 0  
-28.0 
-37.0 
- 3 6 . 0  
-35 .0  
-34 .0  
- 3 3 . 0  
-32 .0  
-31.0 
-30.0 
-29 .0  
-28 .0  
-27.0 
- 2 6 . 0  
-2s .  0 
-24.0 
-23 .0  
-22.0 
-21 .0  
-20 .0  
-19 .0  
-18.0 
-17.0 
-16.0 
-15.0 
-14 .0  
-13.0 
-12 .0  
-11.0 
-70.0 

-9.0 
-8.0 
-7.0 
-6.0 
-5.0 
-4.0 
-3.0 
-2.0 
-1.0 
0.0 

9 . 9 3  
1 0 . 3 0  
10 .68  
11 .07  
11 .47  
11.88 
12 .31  
1 2 . 7 4  
1 3 . 1 9  
13.64 
14 .11  
14 .59  
15 .08  
1 5 . 5 9  
16.10 
1 6 . 6 3  
17.18 
1 7 . 7 3  

18.88 
1 9 . 4 7  
2 0 . 0 8  
20.70 
21.34 
21.99 
22 .65  
23 .33  
24 .02  
24 .73  
25.45 
2 6 . 1 9  
26.94 
2 7 . 7 1  
28.49 
29.29 
30.11 
30 .94  
31 .79  
3 2 . 6 5  
33.54 
34 .44  

18.30 

. c4so . C482 . C475 . C467 . c459  . C451 . ( 4 4 3  . c434  . C425 . C416 

.c407 

. 0 3 9 7  

. C377 . C366 . C356 . c 3 4 5  

. a 3 3 3  

.C351 
I c 3 0 9  . C297 . C284 . C271 . C258 
. a 2 4 4  . c230  
.Ci15 . c 2 0 0  

. 0 1 6 9  

. 0153  
C137 

. C l i O  . c 102  . c c e 4  . C066 . C047 . C028 . CC08 ***** ***** 

c 3 a 7  

. c i a 5  

.6096  

. 5 9 6 7  

. 5 8 3 7  

. 5 7 0 5  

. 5 5 7 2  

. 5 4 3 8  
- 5 3 0 2  
. 5 1 6 5  
. 5 0 2 7  
. 4 8 0 7  
. 4 7 4 5  
. 4 6 0 2  
. 4 4 5 8  
- 4 3 1 2  
. 4 1 6 4  
. 4 0 1 5  
. 3 8 6 5  
- 3 7 1 2  
. 3 5 5 8  
. 3 4 0 3  
. 3 2 1 5  
. 3 0 8 6  
. 2 9 2 5  
. 2 7 6 2  
. 2 5 9 8  
. 2 4 3 1  
. 2 2 6 3  
, 2 0 9 2  
. 1 9 2 0  
- 1 7 4 6  
. 1 5 6 9  
- 1 3 9 1  
. 1 2 1 0  
- 1 0 2 7  
. 0 8 4 2  
. 0 6 5 4  
. 0 4 6 4  
. 0 2 7 2  
. 0 0 7 7  ***** 
***** 

1 2 . 4 5 3  
1'1.372 
1 2 . 2 9 2  
1 2 . 2 1 1  
1 2 . 1 3 2  
1 2 . 0 5 3  
11 .974  
1 1 . 8 9 6  

1 1 . 7 4 1  
1 1 . 6 6 5  
11 .585  
31 .513  

11 .364  
11 .290  
1 1 . 2 1 7  
11 .144  
11 .072  
1 1 . 0 0 1  
1C.930 
1C.859 
1C.789 
1C.720 
1C.651 
1C.5@3 
1C.516 
1C.44C, 
10 .382  
1C.316 
7C.251 
1 0 . 1 8 6  
1c. 1 2 2  
1C.05E 

9 . 9 9 5  
9 . 9 3 3  
4 . 8 7 1  
9 .809  
S.74E 

i i . a i E  

11.438 

* a * * * *  
****** 

4 1 0 . 5 6 1  
4CE. 283 
405 .622  
4Oi.  577 
400 .348  
3 9 7 . 7 3 6  
395 .141  
392 .  E64 
39C.CO3 
385.46C 
3 8 4 . 9 3 5  
3 8 2 . 4 2 7  
379 .938  
377 .466  
37 5.C13 
3 7 i .  578 
37C. 1 6 1  
3 6 7 . 7 6 3  
3 6 5 . 3 8 3  
362.C22 
36C. 6 7 9  
35E. 2 5 5  
356.C45 
3 5 3.76 3 
351 .495  
345 .245  
3 4 7 .  C14 
3U4 .E02 
3 4 i . 6 0 9  
340 .434  
3 3  E .  E7 @ 
336 .141  
334.C22 
3 3  1 .921  
325.E39 
3 2 5 . 7 7 6  
325 .730  
3 2 3 . 7 0 3  
3 2  1.694 
* * * * a * *  
******* 

5 . 5 5 6  
5 . 5 7 1  
5.585 
5 . 5 9 8  
5 . 6 1 0  
5.620 
5 .630  
5.639 
5 . 6 4 7  
5 .654  
5 . 6 6 0  
5 .665  
5 . 6 6 9  
5 . 6 7 2  
5 - 6 7 4  
5 . 6 7 5  
5 .676  
5 . 6 7 5  
5 . 6 7 4  
5 - 6 7 2  
5 - 6 6 9  
5 . 6 6 6  
5 . 6 6 1  
5 .656  
5 .650  
5 . 6 4 3  
5 . 6 3 6  
5 .628  
5 .619  
5 . 6 0 9  
5 .599  
5 -588 
5 .576  
5 . 5 6 4  
5 . 5 5 1  
5 . 5 3 8  
5 .524  
5.509 
5 .494  ****** ****** 

183.39E 
1 8 3 . 8 4 9  
184.3C5 
1 8 4 . 7 2 8  
1 8 5 . 1 1 7  
1 8 5 . 4 7 3  
1 8 5 . 7 9 6  
186.OE7 
1 8 6 . 3 4 5  
1 8 6 . 5 7 1  
186 .766  
1 8 6 . 9 3 1  
1 8 7 . 0 6 4  
1t37.168 
1 8 7 . 2 4 2  
187.2E6 
187.3C2 
1 8 7 . 2 9 0  
1 8 7 . 2 4 9  
1 8 7 . 1 8 1  
1 8 7 . 0 8 7  
1 8 6 . 9 6 5  
1 8 6 . 8 1 8  
1 8 6 . 6 4 5  
1 8 6 . 4 4 8  
1 8 6 . 2 2 5  
185 .979  
185.7 C8 
1 8 5 . 4 1 5  
1 8 5 . 0 5 9  
1 8 4 . 7 6 1  
184.4C 1 
184 .020  
1 8 3 . 6  18  
1 8 3 . 1 9 5  
1 8 2 . 7  53 
182 .292  
1 8 1 . 8 1 1  
1 8 1 . 3 1 2  ******* 
* * * * * a *  

1 .5544  
1 . 5 7 4 5  
1 .5946  
1 .6148  
1 . 6 3 5 1  
1 .6555  
1.6759 
1 .6964  
1 .7169  
1 . 7 3 7 6  
1 . 7 5 8 2  
1 .7790  
1 .7998  
1 . 8 2 0 6  
1 . 8 4 7 5  
1 . 8 6 2 5  
1 . 8 8 3 5  
1 . 9 0 4 6  
1 .9257  
1 .9469  
1 .9682  
1 . 9 8 9 4  
2 .0108  
2 .0321  
2 .0536  
2 .0750  
2 .0965  
2.1181 
2 . 1 3 9 7  
2 . 1 6 1 3  
2 .1829  
2.2047 
2.2264 
2 .2482  
2 . 2 7 0 0  
2 . 2 9 1 8  
2.3 137 
2 .3356  
2 . 3 5 7 5  ****** 
****** 

51 .2959  
5 1 . 9 5 8 2  
5 2 . 6 2 2 9  
53 .2900  
5 3 . 9 5 9 4  
5 4 . 6 3  1 0  
5 5 . 3 0 4 9  
55.98C9 
56.65 91 
5 7 . 3 3 9 4  
58 .02  18 
5 8 . 7 0 6 2  
5 9 . 3 9 2 5  
6 0 . 0 8 0 8  
6 0 . 7 7  0 9  
6 1.46 29 
6 2 . 1 5 6 7  
6 2 . 8 5 2 3  
63 .5496  
6 4 . 2 4 8 6  
6 4 . 9 4 9 2  
6 5 . 6 5  1 4  
6 6 . 3 5 5 2  
67 .06C5  
6 7 . 7 6 7 3  
68 .47  56 
6 9 . 1 8 5 2  
6 9 . 8 9 6 3  
7 0 . 6 0 8 7  
71 .3224  
7 2 . 0 3 7 3  
7 2 . 7 5 3 5  
7 3 . 4 7 0 9  
7 4 . 1 8 9 4  
7 4 . 9 0 9 0  
7 5 . 6 2 9 8  
7 6 . 3 5 1 6  
77 .07  44 
7 7 . 7 9 8 2  ******* 
******* 

-44 .077  
-8.329 
2 7 . 4 6 1  
63 .312  
9 9 . 2 4 2  

1 3 5 . 2 6 9  
17 1.41 1 
2 0 7 . 6 8 8  
2 4 4 . 1 1 7  
280 .7  17 
31 7.508 
354 .508  
391 .737  
429 .215  
466 .961  
504 .994  
54 3.336 
5 8 2 . 0 0 5  
621 .024  
6 6 0 . 4 1 2  
700 .  190  
740 .380  
78 1 .004  
8 2  2 .083  
863 .639  
905 .695  
94 8.273 
9 9 1 . 3 9 8  

1 0 3 5 . 0 9  1 
1 0 7 9 . 3 7 8  
1 1 2 4 . 2 8 2  
1169 .829  
1 2 1 6 . 0 4 3  
1 26 2.9 49 
131 0 . 5 7 5  
1 3 5 8 . 9 4 7  
1 40 8 .09  1 
1 4 5 8 . 0 3 6  
1 5 0 8 . 8 1  0 ******** 
******e* 

1573 .111  
1677 .2  1 6  
1782 .000  
1887 .465  
1993 .611  
2100.439 
2207 .948  
2316.141 
2425.0 17 
2534 .577  
2644 .823  
2755.7 55 
2867 .375  
2 979.684 
3092 .683  
3206 .374  
33 20.7 57 
3435 .835  
3551 .609  
3668 .081  
3785.251 
3 9 0 3 . 1 2 3  
4021 .696  
4 140 .974  
4260 .958  
4381 .649  
4503.049 
4625 .161  
4747 .985  
4871 .523  
4995 .778  
5120 .7  50 
5246 .4Q1  
5372 .854  
5499 .988  
5627 .846  
5 7 5 6 . 4 2 9  

6015 .775  
5a85.7 39 

* *a** * * *  
******** 



-40 .0  
-39 .0  
-38 .0  
-37 .0  
-36.0 
-35.0 
-34.0 
-33.0 
-32 .0  
-31.0 
-30.0 
-29.0 
-28.0 
-27 .0  
-26.0 
-is. 0 
-24 .0  
-23 .0  
-22.0 
-21 .0  
-20.0 
-19 .0  
-18.0 
-17.0 
-16.0 
-15.0 
-14 .0  
-13.0 - 12.0 
-11 .0  
-10.0 

-9.0 
-8 .0  
-7 .0  
-6.0 
-5.0 
-4.0 
-3.0 
-2 .0  
-1 .0  

0.0 

9 . 9 3  
10 .30  
1 0 . 6 8  
1 1 . 0 7  
11 .47  
1 1 . 8 8  
12 .31  
1 2 . 7 4  
13 .19  
13 .64  
14 .11  
1 4 . 5 9  
1 5 . 0 8  
15 .59  
1 6 . 1 0  
1 6 . 6 3  
1 7 . 1 8  
1 7 . 7 3  
18 .30  
1 8 . 8 8  
19 .47  
20 .08  
20.70 
21.34 
21.99 
22 .65  
2 3 . 3 3  
2 4 . 0 2  
24 .73  
25.45 
26 .19  
26.94 
2 7 . 7 1  
28.49 
2 9 . 2 9  
3 0 . 1 1  
30 .94  
3 1 . 7 9  
32 .65  
33 .54  
34 .44  

. c 5 1 2  

. 0 5 0 4  . E497 . C4E9 . C 4 E 1  . c 4 7 3  . C465 . C456 . C448 . C438 . c a s 9  . c4 19 . C409 . c 3 9 9  . C389 - C378 . C3E7 

. 0355  . c344 . C332 . C319 . C307 . c194 . C280 

. 0 2 6 6  . c 2 5 2  . C238 

. 0 2 2 3  . C208 . C192 . C176 . C159 . C142 

.C125 . C 1  C7 - COE9 . CO70 
.CCSl . F a 2 1  . C C 1 1  ***** 

. 6 1 7 5  

. 6 0 4 8  

. 5 9 2 0  

. 5 7 9 1  

. 5 6 6 1  

. 5 5 2 9  

. 5 3 9 6  

. 5 2 6 2  

. 5 1 2 6  

. 4 9 8 9  

. 4 8 5 1  

. 4 7 1 1  

. 4 5 6 9  

. 4 4 2 7  

. 4 2 8 2  

. 4 1 3 6  
. 3 9 8 9  
- 3 8 4 0  
- 3 6 9 0  
. 3 5 3 7  
.3384 
. 3 2 2 8  
. 3 0 7 1  
.2912 
. 2 7 5 1  
. 2 5 8 9  
. 2 4 2 4  
. 2 2 5 8  
. 2 0 9 0  
- 1 9 1 9  
. 1 7 4 7  
- 1 5 7 3  
. 1 3 9 7  
. 1 2 1 8  
. l o 3 8  
. 0 8 5 5  
. 0 6 7 0  
. 0 4 8 2  
. 0 2 9 3  
. 0 1 0 0  ***** 

l 2 .07C 
11 .992  
1 1 . 9 1 3  
1 1 . 8 3 €  
1 1 . 7 5 9  
11 .685  
11.60C 
1 1 . 5 3 0  
11.455 '  
1 1 . 3 8 0  
11 .306  
11 .233  
1 1 . 1 6 0  
11 .087  
1 1 . 0 1 5  
10 .944  
1C.873 
1C.802 
1 0 . 7 3 3  
1C.663 
1 0 . 5 9 4  
1 C .  5 2 €  
1 C .  4 5 5  
1C .391  
1C. 3 2 5  
1C.259 
1 C .  1 9 3  
1c.  12E 
1 0 . 0 6 4  
1 c. 000 

5.937 
9.874 
5 . 8 1 2  
S . 7 5 C  
9.689 
5 .625  
9 .569  
9.509 
s . 4 5 c  
9 .392  ****** 

41C.383 
407 .512  
405.C57 
4 0 2 . 4 1 8  
3 9 9 . 7 9 5  
3 9 7 . 1 8 9  
3 9 4 . t o c  
3 9 2 .  C28 
385 .473  
3 8 t .  536 
384 .416  
38  1.91 4 
379 .430  
3 7 6 . 9 6 3  
3 7 4 . 5 1 5  
372.  C8,C 
3 6  9.67 4 
3 6 7 . 2 8 1  
364 .906  
362.  E5C 
3 6 0 . 2 1 2  
357.  E93 
3 5 5 . 5 9 5  
353 .310  
3 5  1. C4 E 
34E.EO2 
346 .576  
3 4 4 . 3 6 8  
342 .179  
3 4 0 .  CO9 
3 3 5 . 8 5 7  
335 .724  
3 3 3 . 6 0 9  
3 3 1 . 5 1 2  
3 2 9 . 4 3 5  
3 2 7 . 3 7 5  
325 .334  
3 2 3 . 2 1 0  
32  1.205 
3 1 5 . 3 1 9  ******* 

5 . 3 9 3  
5 . 4 0 7  
5 . 4 2 1  
5 . 4 3 3  
5 .445  
5 . 4 5 5  
5 . 4 6 5  
5 . 4 7 3  
5 . 4 8 1  
5 .487  
5 . 4 9 3  
5 . 4 9 8  
5 .502  
5.505 
5 . 5 0 7  
5 .508  
5 .509  
5 .SO9 
5 .507  
5 .SO5 
5 . 5 0 3  
5.499 
5 .495  
5 . 4 9 0  
5 - 4 8 4  
5 .477  
5 .470  
5.462 
5 .453  
5 .444  
5 .434  
5 .424  
5 . 4 1 2  
5 . 4 0 1  
5 .388  
5.375 
5 . 3 6 2  
5 . 3 4 7  
5 .333  
5 . 3 1 8  ****** 

183 .358  
1 8 3 . 8 4 9  
184.3C5 
1 8 4 . 7 2 8  
185.1  17  
1 8 5 . 4 5 3  
1 8 5 . 7 9 6  
186.OE7 
1 8 6 . 3 4 5  
1 8 6 . 5 7 1  
1 8 6 . 7 6 6  
1 8 6 . 9 3 1  
187 .064  
187.1E8 
1 8 7 . 2 4 2  
187.2E6 
187.3C2 
1 8 7 . 2 9 0  
1 8 7 . 2 4 9  
1 8 7 . 1 8 1  
1 8 7 . 0 6 7  
1 8 6 . 9 6 5  
1 8 6 . 8 1 8  
1 e6 .645  
1 8 6 . 4 4 8  
1 8 6 . 2 2 5  
1 8 5 . 9 5 9  
185.7C8 
1 8 5 . 4 1 5  
1 8 5 . 0 9 9  
1 8 4 . 7 6 1  
184.4C 1 
l e 4 . 0 2 0  
1 8 3 . 6 1 8  
1 8 3 . 1 9 5  
1 8 2 . 7 5 3  
182 .292  
1 8 1 . 8  11 
1 8 1 . 3 1 2  
180 .756  ******* 

1.5087 
1 .5282  
1 .5477  
1 .5674  
1.5870 
1 .6068  
1 . 6 2 6 6  
1 . 6 4 6 5  
1 .6664  
1 .6865  
1 .7065  
1 .7267  
1 . 7 4 6 8  
1 . 7 6 7 1  
1 . 7 8 7 4  
1 . 8 0 7 7  
1 .E281 
1 .8486  
1 .8691 
1 . 8 8 9 7  
1 . 9 1 0 3  
1 .9309  
1 .9516  
1 .9724  
1 .9932  
2 .0140  
2 .0349  
2.0558 
2.0767 
2 .0977  
2 .1187  
2 .1398  
2.1009 
2.1820 
2.2032 
2.2244 
2.2456 
2.2669 
2.2882 
2 .3095  ****** 

51 .2959  
5 1 . 9 5 8 2  
5 2 . 6 2 2 9  
5 3 . 2 9 0 0  
5 3 . 9 5 9 4  
54 .6310  
5 5 . 3 0 4 9  
5 5 . 9 8 0 9  
56 .65  91  
57 .3394  
5 8 . 0 2 1 8  
5 8 . 7 0 6 2  
5 9 . 3 9 2 5  
6 0 . 0 8  08 
60.77 09 
61 .4629  
6 2 . 1 5 6 7  
6 2 . 8 5 2 3  
6 3 . 5 4 9 6  
6 4 . 2 4 8 6  
6 4 . 9 4 9 2  
6 5 . 6 5 1 4  
6 6 . 3 5 5 2  
6 7 . 0 6 0 5  
6 7 . 7 6 7 3  
68.4756 
6 9 . 1 8 5 2  
6 9 . 8 9 6 3  
7 0 . 6 0 8 7  
71 .3224  
7 2 . 0 3 7 3  
7 2 . 7 5 3 5  
7 3 . 4 7 0 9  
7 4 . 1 8 9 4  
74 .9090  
7 5 . 6 2 9 8  
76 .3516  
77 .0744  
7 7 . 7 9 8 2  
7 8 . 5 2 3 0  ******* 

-46 .061  
-1 0 .359  

2 5 . 3 8 6  
6 1 . 1 9 1  
9 7 . 0 7 4  

133 .054  
1 6 9 . 1 4 9  
205 .378  
241 .759  
2 7 8 . 3 1 1  
31 5 . 0 5 2  
3 5 2 . 0 0 3  
3 8 9 . 1 8 1  
426 .608  
4 6 4 . 3 0 1  
502 .282  
5 4 0 . 5 7 0  
5 7 9 . 1 8 5  
6 1 8 . 1 4 7  
657 .479  
6 9 7 . 1 9 9  
7 3 7 . 3 3 1  
777 .894  
818 .912  
86 0 .405  
9 0 2 . 3 9 7  
944 .910  
9 8 7 . 9 6 8  

1 0 3 1 . 5 9 3  
1075 .81  0 
1 1 2 0 . 6 4 3  
1 1 6 6 . 1 1 6  
1 2 1  2 .255  
1 2 5 9 . 0 8 5  
1 3 0 6 . 6 3 2  
1 3 5 4 . 9 2 3  
140 3 .985  
1 4 5 3 . 8 4 6  
1 5 0 4 . 5 3 3  
1 5 5 6 . 0 7 5  ******** 

1 5 1 5 . 3 7 2  
1 6 17.722 
1720 .720  
1 8 2 4 . 3 6 6  
1 9 2 8 . 6 6 1  
2033.604 
2 139 .196  
2245 .438  
2 3 5 2 . 3 3 0  
2 4 5 9 . 8 7 3  
2 5 6 8 . 0 6 8  
2676 .9  1 5  
2786.4 16 
2 8 9 6 . 5 7 2  

3 1  18 .852  
3 2 3 0 . 9 7 9  
3 3 4 3 . 7 6 6  
3 4 5 7 . 2 1 4  
3571 .325  
3686 .099  
3 8 0 1 . 5 3 9  
39 17.646 
4 0 3 4 . 4 2 2  
4 151 .867  
4 2 6 9 . 9 8 5  
4 3 8 8 . 7 7 6  
4 5 0 8 . 2 4 2  
4 6 2 8 . 3 8 5  
4 749.206 
4870 .706  
49  92.8 89  
5 1 1  5.754 
5239 .303  
5363 .538  
5488 .461  
5 6 1 4 . 0 7 2  
5 7 4 0 . 3 7 2  
5 8 6 7 . 3 6 3  
5995 .045  ******** 

3007.. 3 8 3  
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-40 .0  
-39 .0  
-38.0 
-37.0 
-36.0 
-35 .0  
-34.0 
-33.0 
-32.0 
-31.0 
-30.0 
-29.0 
- 2 8 . 0  
-27.0 
-26.0 
-25.0 
-24.0 
-23 .0  
-52.0 
-21 .0  
-20 .0  
-19.0 
-18.0 
-17.0 
-16.0 
- 1 5 . 0  
-14 .0  
- 1 3 . 0  - 12.0 
- 1 1 . 0  
- 1 0 . 0  

-9.0 
-8.0 
-7 .0  
-6 .0  
-5.0 
- 4 . 0  
-3 .0  
- 2 . 0  
-1 .0  
0.0 

9.93 
10 .30  
10 .68  
11 .07  
11 .47  
1 1 . 8 8  
12 .31  
12 .74  
1 3 . 1 9  
1 3 . 6 4  
1 4 . 1 1  
1 4 . 5 9  
1 5 . 0 8  
15 .59  
16 .10  
16 .63  
1 7 . 1 8  
17 .73  
1 8 . 3 0  
18.88 
19 .47  
2 0 . 0 8  
20.70 
21.34 
21.99 
22.65 
23 .33  
24 .02  
2 4 . 7 3  
25 .45  
26 .19  
26.94 
27.71 
28.49 
29.29 
3 0 . 1 1  
30.94 
31.79 
32 .65  
33 .54  
34 .44  

. c 5 3 4  

. 0 5 2 6  . C519 
. O F 1 1  . c504 . C496 . C487 . c u 7 9  . C470 . C4€1 . cu51 
.0492  . C432 . c922 
.I2911 
,0900 . C3E9 . C378 . C366 
. a 3 5 4  . C342 . c329 . C3 16 
* 0 3 c 3  . C289 . C255 . C261 
. 0 2 4 6  . C230 . C215 
I c 199 
.C182 . C165 
. C 1 4 8  
.C130 
.I2112 . C093 . C074 . COS4 . c c 3 4  . GO13 

. 6 2 4 8  

. 6 1 2 4  

.5999  

. 5 8 7 2  

. 5 7 4 4  

. 5 6 1 5  

. 5 4 8 5  

. 5 3 5 3  

. 5 2 2 0  

. 5 0 8 6  
- 4 9 5 0  
. 4 8 1 3  
. 4 6 7 5  
- 4 5 3 5  
- 4 3 9 3  
. 4 2 5 1  
. 4 1 0 6  
. 3 9 6 1  
.3813 
. 3 6 6 S  
- 3 5 1 4  
. 3 3 6 2  
. 3 2 0 8  
. 3 0 5 3  
. 2 8 9 6  
. 2 7 3 7  
. 2 5 7 6  
. 2 4 1 4  
. 2 2 5 0  
- 2 0 8 3  
. 1 9 1 5  
. 1 7 4 5  
. 1 5 7 3  
. 1 3 9 9  
. 1 2 2 3  
. l o 4 4  
. 0 8 6 4  
. 0 6 8 1  
. 0 4 9 6  
.0308 
. 0 1 1 9  

11.7CE 
11 .632  
11 .556  
1 1 . 4 8 1  
11 .406  
11 .332  
1 1 . 2 5 8  
1 1 . 1 8 5  
11.112 
11 .04c  
10 .968  
1 C .  8 9 7  
1 0 . 8 2 €  
1 0 . 7 5 6  
1 C .  6eE 
10.616 
1C.54E 
1C.475 
1 0 . 4 1 2  
1C.345 
1 0 . 2 7 8  
1 0 . 2 1 2  
1 0 . 1 9 €  
1 0 , 0 8 1  
10 .017  

5 .953  
9.889 
5 . 8 2 €  
5.764 
9.702 
5 . 6 4 1  
9.580 
5.514 
5.46C 
9.400 
S . 3 4 i  
9.284 
9 . 2 2 €  
5.165 
9.112 
5 . 0 5 t  

405 .786  
4C7.121 
4 0 4 . 4 7 2  
401 .839  
3 9 9 . 2 2 3  
3 9 6 . € 2 3  
3 9 4 .  C4C 
3 9  1.474 
38E.S25 
3 8 6 . 3 9 3  
3 8 3 . 8 7 9  
3 8 1 , 3 8 3  
3 7 & .  SO 4 
3 7 6 . 4 4 4  
374.C01 
3 7 1 . 5 7 7  
365.17C 
3 6 6 . 7 8 2  
364 .41  3 
362.C62 
359 .729  
357 .415  
355 .119  
35;. E42 
350 .583  
34E .343  
3 4 6 . 1 2 2  
343 .51  9 
341 .734  
3 3 9 . 5 6 9  
337 .421  
335.  i 9 2  
3 3 3 . 1 8 2  
3 3  1. C9C 
329 .016  
326 .561  
3 2 4 . 9 2 3  
322 .904  
350 .903  
318 .920  
3 1 6 . 5 5 5  

5 .239  
5 - 2 5 3  
5 .266  
5 . 2 7 8  
5 . 2 8 9  
5 . 2 9 9  
5 .308  
5 .317  
5 .324  
5 - 3 3 1  
5 . 3 3 6  
5 . 3 4 1  
5 . 3 4 5  
5 .348  
5 . 3 5 0  
5 . 3 5 1  
5 . 3 5 1  
5 . 3 5 1  
5 .350  
5.348 
5 . 3 4 5  
5 .342  
5 . 3 3 8  
5 . 3 3 3  
5 .327  
5 .321  
5 . 3 1 4  
5 . 3 0 6  
5 . 2 9 8  
5.289 
5 . 2 7 9  
5 . 2 6 9  
5 .258  
5 .246  
5 .234  
5 . 2 2 2  
5 .208  
5 .195  
5 .180  
5 .166  
5 . 1 5 0  

183.3EE 

184.3C5 
1 8 4 . 7 2 8  
1 8 5 . 1 1 7  
1 8 5 . 4 7 3  
1 8 5 . 7 9 6  
1 @ 6 . 0 € 7  
1 8 6 . 3 4 5  
1 8 6 . 5 7 1  
1 8 6 . 7 6 6  
1 8 6 . 9 3 1  
1 8 7 . 0 6 4  
187 .1  € 8  
1 8 7 . 2 4 2  
187 .286  
l e7 .3C2  
1 8 7 . 2 9 0  
1 8 7 . 2 4 9  
1 8 7 . 1 8 1  
1 8 7  .OE7 
1 8 6 . 9 6 5  
1 8 6 . 8  18  
1 8 6 . 6 4 5  
186 .448  
1 8 6 . 2 2 5  
1 8 5 . 9 7 9  
185.7C8 
1 8 5 . 4 1 5  
185 .059  
1 8 4 . 7 6 1  
184.4C 1 
184.OiO 
1 8 3 . 6 1 8  
183 .155  
1 8 2 . 7 5 3  
182 .292  
181.811 
1 8 1 . 3 1 2  
1 8 0 . 7 5 6  
1 8 0 . 2 6 1  

i a 3 . 8 4 9  
1 .4656  
1 . 4 8 4 5  
1 . 5 0 3 5  
1 . 5 2 2 6  
1 . 5 4 1 7  
1 . 5 € 0 9  
1 . 5 8 0 1  
1 .5995  
1 .6188  
1 . 6 3 8 3  
1 . 6 5 7 8  
1 . 6 7 7 3  
1 .6969  
1 .7166  
1 . 7 3 6 3  
1 .7561  
1 . 7 7 5 9  
1 . 7 9 5 8  
1 . 8 1 5 7  
1 . 8 3 5 7  
1 . 8 5 5 7  
1 . a 7 5 8  
1 .8959  
1 . 9 1 6 0  
1 . 9 3 6 2  
1 .9564  
1 .9767  
1 . 9 9 7 0  
2 . 0 1 7 4  
2 .0378  
2 .0582  
2 .0787  
2 .0992  
2 .1197  
2 .1403  
2 .1609  
2 .1815  
2 . 2 0 2 1  
2 . 2 2 2 8  
2 .2435  
2 .2642  

51 .2959  
51 .9582  
5 2 . 6 2 2 9  
53 .2900  
53 .9594  
54 .6310  
55 .3049  
55 .9809  
56 .65  91 
57 .3394  
58.02 18 
58 .7062  
5 9 . 3 9 2 5  
6 0 . 0 8 0 8  
60 .7709  
6 1 . 4 6 2 9  
6 2 . 1 5 6 7  
6 2 . 8 5 2 3  
63.54 96 
6 4 . 2 4 8 6  
64.94 92 
65 .6514  
6 6 . 3 5 5 2  
6 7 . 0 6 0 5  
6 7 . 7 6 7 3  
68 .4756  
6 9 . 1 8 5 2  
6 9 . 8 9 6 3  
70.60 87 
71 .3224  
7 2 . 0 3 7 3  
72.75 35 
73.4709 
74 .1894  
74 .9090  
7 5 . 6 2 9 8  
76 .35  16 
77 .0744  
7 7 . 7 9 8 2  
78 .5230  
79 .2486  

-48.052 
-1 2 .396  

2 3 . 3 0 3  
5 9 . 0 6 2  
9 4 . 8 9 9  

1 3 0 . 8 3 2  
1 6 6 . 8 8 0  
203 .061  
239 .393  
27 5 . 8 9 6  
312 .588  
34 9 . 4 8 9  
386 .617  
423 .992  
46 1 .633  
49 9 .56  1 
53 7 * 7 9 4  
5 7 6 . 3 5 5  
6 1 5 . 2 6 1  
654 .536  
6 9 4 . 1 9 9  
734 .271  
77 4.774 
815 .730  
8 5 7 . 1 6 1  
89 9.089 
94 1 .536  
9 8 4 . 5 2 7  

1 0 2 8 . 0 8 3  
1 0 7 2 . 2 3 0  
1 1 1 6 . 9 9 1  
1 1 6 2 . 3 9 1  
1 2 0 8 . 4 5 5  
1 2 5  5 . 2 0 8  
1 3 0 2 . 6 7 6  

1 3 9 9 . 8 6 5  
1 4 4 9 . 6 4 1  
1 50 0.2 4 1 
1 5 5 1 . 6 9 4  
1 6 0 4 . 0 3 0  

1 3 5 0 .  886  

1 4 6 1 . 0 4 9  
1 5 6 1 . 7 3 8  
1663 .0  4 5  
7764 .970  
1 8 6 7 . 5 1 2  
1970 .672  
2 0 7 4 . 4 5 0  
2178 .846  
2 2 8 3 . 8 6 1  
2 3 8 9 . 4 9 5  
2 4 9 5 . 7 5 0  
2 6 0 2 . 6 2 5  
2 7 1 0 . 1 2 2  
2 8 1 8 . 2 4 1  
2926 .984  
3 0 3 6 . 3 5 2  
3 1 46.346 
3256 .966  
3 3 6 8 . 2 1 5  
3 4 8 0 . 0 9 3  
3592 .602  
3705 .744  
3 8 1 9 . 5 1 9  
3 9 3 3 . 9 2 9  
4 0 4 8 . 9 7 6  
4 1 6 4 . 6 6 2  
4 2 80 .987  
4 3 9 7 . 9 5 3  
4 5 1 5 . 5 6 2  
4 6 3 3 . 8  15 
4752 .7  13 
4872 .260  
4992 .454  
5113 .299  
5 2 3 4 . 7 9 5  
5 3 5 6 . 9 4 4  
5 4 7 9 . 7 4 7  
5 6 0 3 . 2 0 5  5 7 2 7 . 3  18 

5852 .089  
5 9 7 7 . 5 1 7  

U 
U 
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8.88 1 
E .  8 2 5  
8.769 
f . 7 1 3  
f . 6 5 8  
8 . 6 0 4  
E. 5 4 5  
8 .496  
8 . 4 4 3  
E.39C 
8 . 3 3 8  
E.28€ 
E.235 

8 . 1 3 3  
E. 083  

e. 1 8 4  

407 .204  
4 0 4 . 5 6 7  
4C1.545 
399 .239  
3 9 6 . 7 5 0  
394 .176  
391 .619  
38S.C79 
386 .555  
384.C4S 
381.56C 
379.  C88 
3 7 6 . 6 3 3  
3 7 4 . 1 9 7  
3 7  1 .778  
305 .376  
3 6 6 . 5 9 3  
364.  € 2 8  
3 6 2 . 2 8 1  
3 5 9 . 9 5 2  
3 5 7 . 0 4 1  
355 .348  
3 5 3 .  c 7 4  
35C.E l7  
348.580 
346 .360  
3 4 4 . 1 5 9  
3 4 1 . 9 7 6  
339 .81  1 
3 3 7 .  € 6 5  
3 3 5 . 5 3 7  
333 .427  
3 3 1 . 2 3 5  
3 2 9 . 2 6 1  
327 .206  
325 .168  
323 .149  
321 .147  
3 1 s .  164  
3 1 7 . 1 9 8  
3 1  5 .  i5C 

4 . 7 0 1  
4 .714  
4 . 7 2 6  
4 . 7 3 7  
4 .747  
4.756 
4.764 
4 .771  
4 . 7 7 8  
4.784 
4 .789  
4 . 7 9 3  
4.797 
4 .799  
4 . 8 0 1  
4 . 8 0 2  
4 .803  
4 .802  
4 .801  
4.800 
4 .797  
4 .794  
4 . 7 9 0  
4 .786  
4 . 7 8 1  
4 .775  
4 - 7 6 9  
4 .762  
4 .754  
4 .746  
4.737 
4 - 7 2 8  
4 , 7 1 8  
4 . 7 0 8  
4.697 
4.686 
4.674 
4 .662  
4 .649  
U.636 
4 . 6 2 2  

1 8 3  - 3 5 8  
1 8 3 . 8 4 9  
184 .365  
1 8 4 . 7 2 8  
185 .117  
1 8 5 . 4 7 3  
1 8 5 . 7 9 6  
186 .087  
1 8 6 . 3 4 5  
1 8 6 . 5 7 1  
1 8 6 . 7 6 6  
1 8 6 . 9 2 1  
1 8 7 . 0 6 4  
1 8 7 . 1 6 8  
187 .242  
187.2E6 
187 .302  
1 87 .250  
187.2 49 
1 8 7 . 1 8 1  
187.OE7 
1 8 6 . 9 6 5  
1 8 6 . 8 1 8  
1 8 6 . 6 4 5  
186 .448  
1 8 6 . 2 i 5  
1 8 5 . 9 7 9  
185.7C8 
1 8 5 . 4 1 5  
1 8 5 . 0 9 9  
1 8 4 . 7 6 1  
184.4C1 
1 8 4 . 0 2 0  
1 8 3 . 6 1 8  
1 8 3 . 1 9 5  
1 8 2 . 7 5 3  
182 .242  
1 8 1  .a11 
1 8 1 . 3 1 2  
1 8 0 . 7 5 6  
1 8 0 . 2 6 1  

1 . 3 1 5 3  
1 .3323  
1 . 3 4 9 3  
1 . 3 6 6 4  
1 . 3 8 3 6  
1 . 4 0 0 8  
1.4181 
1 .4354  
1 . 4 5 2 8  
1 . 4 7 0 2  
1 . 4 8 7 7  
1 . 5 0 5 3  
1 . 5 2 2 9  
1 . 5 4 0 5  
1 . 5 5 8 2  
1 . 5 7 6 0  
1 . 5 9 3 8  
1 . 6 1 1 6  
1 . 6 2 9 5  
1 .6474  
1 .6654  
1 . 6 8 3 4  
1 . 7 0 1 4  
1 . 7 1 9 5  
1 .7376  
1 . 7 5 5 8  
1 .7740  
1 . 7 9 2 2  
1 . 8 1 0 5  
1 . 8 2 8 8  
1 . 8 4 7 1  
1 .8655  
1 . a 8 3 9  
1 . 9 0 2 3  
1 . 9 2 0 7  
1 .9392  
1 .9577  
1 . 9 7 6 3  
1 .9948  
2 .0134  
2 .0320  

5 1 . 2 9 5 9  
5 1 , 9 5 8 2  
5 2 . 6 2 2 9  
5 3 . 2 9 0 0  
53 .9594  
5 4 . 6 3 1 0  
5 5 . 3 0 4 9  
5 5 . 9 8 0 9  
5 6 . 6 5 9 1  
5 7 . 3 3 9 4  
5 8 . 0 2  18 
58 .7062  
5 9 . 3 9 2 5  
6 0 . 0 8 0 8  
6 0 . 7 7 0 9  
61. 4 6 2 9  
6 2 . 1 5 6 7  
6 2 . 8 5 2 3  
6 3 . 5 4 9 6  
6 4 . 2 4 8 6  
64.94 92 
6 5 . 6 5 1 4  
66 .3552  
6 7 . 0 6 0 5  
6 7 . 7 6 7 3  
68 .4756  
6 9 . 1 8 5 2  
6 9 . 8 9 6 3  
70.60 87 
7 1 . 3 2 2 4  
7 2 . 0 3 7 3  
7 2 . 7 5 3 5  
7 3 . 4 7 0 9  
74 .1894  
7 4 . 9 0 9 0  
7 5 . 6 2 9 8  
7 6 . 3 5  16  
7 7 . 0 7 4 4  
7 7 . 7 9 8 2  
78 .52  30 
7 9 . 2 4 8 6  

- 5 6 . 0 8 3  
- 2 0 . 6 1 1  

1 4 . 9 0 2  
50. 4 7 4  
8 6 . 1 2 3  

1 2  1.867 
1 5 7 . 7 2 4  
193 .712  
2 2 9 . 8 5 0  
26 6 .156  
3 0 2 . 6 4 9  
3 3 9 . 3 4 8  
3 7 6 . 2 7 2  
413 .439  
450 .870  
4 8 8 . 5 8 3  
5 2 6 . 5 9 9  
564 .938  
6 0 3 . 6 2 0  
6 4 2 . 6 6 5  
6 8 2 . 0 9 4  
72  1 . 9 2 8  
7 6 2 . 1 8 8  
802 .896  
8 4 4 . 0 7 3  
8 8 5 . 7 4 2  
9 2 7 . 9 2 6  
970 .646  

1 0 1 3 . 9 2 6  
1 0 5 7 . 7 9 0  
1 1 0 2 . 2 6 2  
1 1 4 7 . 3 6 5  
1 1 9 3 . 1 2 6  
1 2 3 9 . 5 6 8  
1 2 8 6 . 7 1 8  
1 3 3 4 . 6 0 3  
1 3 8 3 . 2 4 8  
1 4 3  2 . 6 8 1  
1 4 8 2 . 9 3 0  
1 5 3  4 .024  
1 5 8 5 . 9 9  1 

1 2 7 3 . 0 6 6  
1 3 6 7 . 8 9 8  
1 4 6 3 . 2 4 2  
1559 .098  
1655 .465  
1 7 5 2 . 3 4 2  
1849 .729  
1 9 4 7 . 6 2 6  
2046 .033  
2 1 4 4 . 9 5 0  
2 2 4 4 . 3 7 7  
2344 .314  
2444 .762  
2545 .720  
2647 .190  
2749 .172  
2851 .666  
2954.674 
3058 .195  
3 1 6 2 . 2 3 2  
3 2 6 6 . 7 8 5  
3371 .854  
3 4 7 7 . 4 4 2  
3583 .548  
3690 .175  
3 7 9 7 . 3 2 3  
3 9 0 4 . 9 9 3  
4013 .187  
4 1 2 1 . 9 0 5  4231 .150  

4340 .921  
4451.221 
4 5 6 2 . 0 5 1  
4673.4 11 
4785 .303  
4897 .728  
5 0 10 .687  
5124 .181  
5 2 3 8 . 2 1 0  
5352 .776  
5467 .879  



40 .00  
A l N O S P H E R E S  

- 4 0 . 0  
- 3 9 . 0  
-38 .0  
- 3 7 . 0  
-36 .0  
-35.0 
- 3 4 -  0 
-33.0 
-32 .0  
-31.0 
-30.0 
-29.0 
-28.0 
-27.0 
-26.C 
-25.0 
-24 .0  
-23.0 
-22.0 
-21.0 
-20.0 
-19.0 
-18.0 
-17.0 
-16 .0  
-15.0 
-14.0 
-13 .0  
-12 .0  
-11.0 
-10.0 

-9.0 
-8.0 
-7 .0  
-6 .0  
-5 .0  
-4 .0  
-3.0 
-2.0 
-1.0 

0.0 

9.93 
10.30 
10.68 
11.07 
11 .47  
1 1 . 8 8  
1 2 . 3 1  
1 2 . 7 4  
1 3 . 1 9  
13 .64  
1 4 . 1 1  
14 .59  
1 5 . 0 8  
15 .59  
1 6 . 1 0  
1 6 . 6 3  
1 7 . 1 8  
1 7 . 7 3  
1 8 . 3 0  
1 8 . 8 8  
19 .47  
20.08 
20.70 
21 .34  
21.99 
22.65 
2 3 . 3 3  
24.02 
24 .73  
25.45 
26.19 
26.94 
27.71 
28.49 
29 .29  
30.11 
30.94 
3 1 . 7 9  
32 .65  
33.54 
34.44 

. i 6 4 5  . CE38 
I C631 . C623 . C616 . C608 . ( 5 9 9  . E591 . C5E2 . c 5 7 3  . C564 . c 5 5 4  . c 5 4 5  . c 5 3 5  . c 5 2 4  . C514 . C503 . C451 . C480 . C468 . C456 . c 4 4 3  . C430 . (3417 . c 4 c 4  . C390 . c 3 7 5  . C360 . c 3 4 5  . C330 
. 0 2 1 4  . Ci98 . C281 . C264 . C246 . C 2 i 8  . c i o 9  . C190 

C17l 
* c 1 5 1  . C130 

- 6 5 5 9  
. 6 4 4 5  
- 6 3 3 0  
, 6 2 1 3  
.6OS6 
. 5  978  
- 5 8 5 9  
- 5 7 3 9  
- 5 6 1 7  
, 5 4 9 5  
- 5 3 7 7  
- 5 2 4 6  
- 5 1 2 0  
- 4 9 9 3  
. 4 8 6 5  
- 4 7 3 5  
- 4 6 0 4  
. 4 4 7 2  
- 4 3 3 9  
, 4 2 0 4  
. 4 0 6 9  
. 3 9 3  1 
. 3 7 9 3  
. 3 6 5 2  
.3511 
. 3 3 6 8  
. 3 2 2 3  
, 3 0 7 7  
. 2 9 3 0  
. 2 7 8 1  
. 2 6 3 0  
. 2 4 7 7  
. 2 3 2 3  
. 2 1 6 7  
. 2 0 1 0  
. l e 5 0  
. 1 6 8 9  
. 1 5 2 6  
- 1 3 6 1  
.1194  
. l o 2 4  

1C.163 
1C.097 
1C.032 
'3.967 
5 . 9 0 2  
s. 83E 
9.774 
5.711 
S.64E 
9 . 5 8 5  
5.52? 
9 . a 6 i  
5 .401  
5 .34c  
9.280 
s . 2 2 c  
9.160 
9.101 
5.043 
0 . 9 8 5  
E.927 
E.  87C 
8 .813  
e .757  

e. 6 4 6  
E.501 
8 . 5 3 6  
E.482 
E. 4 2 5  
8 . 3 7 6  
E.323 

8 .219  
E. 16E 
e. 1 1 7  
E.067 
E.017 
5.967 
7.91e 
7.870 

E - 7 0 1  

a. 2 7 1  

u o c .  510 
4 0 3 . 8 8 1  
4C1.266 
39F. 6 6 8  
396 .C85  
3 9 3 .  E l  9 
39C. 969  
38E. 4 3 5  
3 8 5 . 5 1 9  
3 8 3 . 4 1 9  
38C.537 
37E. 4 7 1  
3 7 € . C 2 3  
3 7 j . 5 9 3  
3 7  1.180 
36E .785  
366.4QE 
364 .049  
361 .70E  
3 5 9 . 3 8 5  
357.C80 
3 5 4 . 7 9 3  
3 5 2 . 5 2 4  
3 5 c . 2 7 4  
3 4 8 . 0 4 1  
345 .  E27 
3 4 3 . t 3 i  
3 4  1.454 
3 3 9 .  295 
3 3 7 . 1 5 3  
335.03C 
332 .526  
330.  E39 
32F.77C 
326 .72C 
324 .687  
3 2 2 . 6 7 2  
32C.675 
3 1 F . € 9 6  
3 1 6 . 7 3 5  
3 1 4 . 7 9 2  

4 .584  
4 .596  
4 . 6 0 8  
4.618 
4.628 
4.637 
4 .645  
4 - 6 5 2  
4.659 
4.664 
4 .669  
4 . 6 7 3  
4.677 
4 - 6 7 9  
4 . 6 8 1  
4 - 6 8 2  
4 - 6 8 3  
4 .682  
4 - 6 8 1  
4 . 6 8 0  
4 . 6 7 7  
4 - 6 7 4  
4 .670  
4.666 
4 - 6 6 1  
4 .656  
4 .649  
4 . 6 4 3  
4.635 
4 .627  
4 . 6 1 9  
4 - 6 1 0  
4 .600  
4 .590  
4 . 5 8 0  
4.569 
4.557 
4 . 5 4 5  
4 - 5 3 3  
0 .520  
4.507 

1 8 3 . 3 5 8  
1 8 3 . 8 4 9  
184.3C5 
1 8 4 . 7  28 
1 8 5 . 1 1 7  
1 8 5 . 4 7 3  
1 8 5 . 7 9 6  
1 8 6 . 0 8 7  
1 8 6 . 3 4 5  
1 E6.57 1 
186 .766  
1E6.921 
1 8 7  - 0 6 4  
1 8 7 . 1 0 8  
1 8 7 . 2 4 2  
? 87.2E6 
187 .3C2  
1E7.240 
1 8 7 . 2 4 9  
187 .1E1  
le7.OE7 
1 8 6 . 9 6 5  
186 .818  
7 8 6  - 6 4 5  
1 8 6 . 4 4 8  
1 8 6 . 2 2 5  
1 8 5 . 9 7 9  
185.7C8 
1 8 5 . 4  15 
1 8 5 . 0 9 9  
1 8 4 . 7 6 1  
184.4C1 
1 8 4 . 0 2 0  
1 83.6 18  
1 8 3 . 1 9 5  
1 8 2 . 7 5 3  
182 .252  

181 .312  
1 8 0 . 7 9 6  
1 e 0 . 2 6 1  

i a i . 8 1 1  

I .  2824  
7 - 2 9 9 0  
1 . 3 1 5 6  
1 . 3 3 2 2  
1 .3490  
7 .3658  
1 . 3 8 2 6  
1 . 3 9 9 5  
1 . 4 1 6 5  
1 . 4 3 3 5  
1 . 4 5 0 5  
1 .4677  
1 . 4 8 4 8  
1 . 5 0 2 0  
1 . 5 1 9 3  
1 .5366  
1 . 5 5 3 9  
1 . 5 7 1 3  
1 .5807  
1 . 6 0 6 2  
1 . 6 2 3 7  
1 . 6 4 1 3  
1 . 6 5 8 9  
1 . 6 7 6 5  
1 .6942  
1 .7119  
1 . 7 2 9 6  
1 . 7 4 7 4  
1 . 7 6 5 2  
1 .7831  
1 .8009  
1 . 8 1 8 8  

1 .8547  
1 . 8 7 2 7  
1 . 8 9 0 7  
1 .9088  
1 .9269  
1 . 9 4 5 0  
1 .9631  
1 .9812  

1 . 8 3 6 8  

5 1 . 2 9 5 9  
51 .9582  
5 2 . 6 2 2 9  
5 3 . 2 9 0 0  
5 3 . 9 5 9 4  
54 .6310  
5 5 . 3 0 4 9  
5 5 . 9 8 0 9  
5 6 . 6 5 9 1  
57 .3394  
5 8 . 0 2  18  
5 8 . 7 0 6 2  
5 9 . 3 9 2 5  
60.0808 
6 0 .7709  
6 1 . 4 6 2 9  
6 2 . 1 5 6 7  
6 2 . 8 5 2 3  
6 3 . 5 4 9 6  
6 4 . 2 4 8 6  
6 4 . 9 4  92 
6 5 . 6 5 1 4  
6 6 . 3 5 5 2  
6 7 . 0 6 0 5  
6 7 . 7 6 7 3  
68 .4756  
6 9 . 1 8 5 2  
6 9 . 8 9 6 3  

71 .3224  
7 2 . 0 3 7 3  
7 2 . 7 5 3 5  
7 3 . 4 7 c 9  
7 4 . 1 8 9 4  
74 .9090  
7 5 . 6 2 9 8  
7 6 . 3 5 1 6  
7 7 . 0 7 4 4  
77 .7982  
78 .5230  
79 .24  8 6  

7 c . 6 0 8 7  

-5e .  i o 8  
- 2 2 . 6 8 3  

1 2 . 7 8 3  
4 8 . 3 0 9  
8 3 . 9 1 0  

1 1 9 . 6 0 7  
1 5 5 . 4 1 5  
1 9 1 . 3 5 5  
2 2 7 . 4 4 4  
2 6 3 . 7 0 0  
3 0 0 . 1 4 3  
3 3 6 . 7 9 1  
37 3 .66  3 
4 7 0 . 7 7 8  
448 .156  

523 .777  
562 .060  
600 .685  
6 3 9 . 6 7 2  
6 7 9 . 0 4 2  
7 1 8 . 8 1 6  
75 9 - 0 1  5 
7 9 9 . 6 6 0  
8 4 0 . 7 7 4  
8 8 2 . 3 7 7  
9 2 4 . 4 9 4  
967.146 

101  0 .3  57  
1 0 5 4 . 1 4 9  
1 0 9  8 .548  
1 1 4 3 . 5 7 7  
1189 .26  1 
1 2 3 5 . 6 2 5  
120  2.695 
1 3 3 0 . 4 9 7  
1 3 7 9 . 0 5 8  
1 4 2 8 . 4 0 5  
1 4 7 8 . 5 6 6  
1 5 2  9 . 5 6 9  
1 5 8  1 .443  

485 .8  1 5  

1 2 3 2 . 2 9 5  
'I 3 2 5 . 9 2 8  
1 4 1 9 . 9 5 1  
1 5 1 4 . 4 6 2  
1 6 0 9 . 4 6 1  
1 7 0 4 . 9 4 8  
1 8 0 0 . 9 2 1  
1 8 9 7 . 3 8 0  
7994 .325  
2091 .757  
2 189 .674  
2288 .077  
2 3 8 6 . 9 6 7  
2 4 8 6 . 3 4 3  
2 5 8 6 . 2 0 7  
2 6 8 6 . 5 5 7  
2 7 8 7 . 3 9 6  
2 8 8 8 . 7  23 
29  90.5 40 
3092 .846  
3 1 9 5 . 6 4 3  
3 2 9 8 . 9 3 3  
3 4 0 2 . 7 1 4  
3506 .990  
3 6 1 1 . 7 6 0  
3717 .026  
3 8 2 2 . 7 8 9  
3929 .050  
4035 .809  
4 1 4 3 . 0 6 9  
4250.830 
4 3 5 9 . 0 9 4  
4467 .861  
4 5 7 7 . 1 3 3  
4686.911 
4797 .195  
4 907 .987  
5 0 1 9 . 2 8 8  
5 1 3 1 . 0 9 8  5243 .419  

5 3  5 6.250 

a, 
N 

. 



. 

FORTRAN IV G LEVEL 2 1  M A I N  C I T E  = 75154 C9/ 1 3 / 5  2 

0 0 0 1  
0 0 0 2  
0003 
0000 
0005 
0005 
0007 
0 0 0 8  
0009 
0 0 1 0  
001 1 
0 0 1 2  

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 

200 

2 10 

PROGRAM CALCULATES E Q Q I L I E R I W V  INFCRMATICN C V E R  A T E M P E R A I U E E  
FBNGE (-40.C - 0.0 DEGREES CENTIGRADE) E O E  A GIVEN PEESSURE FANGE 
J1 - 5 2  ATMCSFHERES IN S T E F S  OF L E I T A  ATMCSFHERES 
*** J1, 52 ,  E N D  DELTA ARE READ IN CN ' I H F E E  S F P A E A T B  CARES * * *  

VBRIABL E FORMAT 
J1 I2 
5 2  I i  

DELTA F1O.O 

REAL*8 )1 

B E R l ? ( 5 , 2 0 0 )  51.52 
FORBAT (12) 
READ :5, 2 1 0 )  LELTA 
FOFiMAT(E10. C )  
X 1  = l .  O/CEL'IA 
J l = J l * I F I X  (XI)  
J 2 = J 2 * I P I K  : I ? )  
K = X 1  
CALI, EQC2 ; J l , J Z . X )  
CALL E X I T  
FFJ D 

PAGE 0001 
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FORTRAN I V  G I E V E L  2 1  EQ02 DATE = 75154 09/ 13/ 5 2 PAGE 0002 

0049 
0050 
005 1 
0052 
0053 
0054  
0055 
0056 
0057 
0058 
0059 
0060 
006 1 
0062 
0 0 6 3  
0064 
0 0 6 5  
0066 
0067 
0 0 6 8  
0069 
007 0 
007 1 
0072 

0 0 7 3  
0074 

0075 
0076 

0077 
0 0 7 8  
0079 

0080 

008 1 
0082 
0083  
0084 
0085 
0086 
0087 
0 0 8 9  
0089 
0090 
0091 
0092 

35 
100 

40  

4 5  

47 

60 

45 

333 

PC=PS*DEXP; ( ( f i K * D E ) * ( l . O + C * E T ) ) / I )  
E R =  ;A+B*EC) **2-4. O*C* iPC-FT) 
I F  (ER)3?,40,45 
WR I I E  :6,100) 

GO TO 5C 
X2=- ( A + E * F C ) /  (2.0*C) 
GO TO 47 
X2=(-(A+B*PC) +DSaST(ER))/(2.0*C) 
IP(X2 .IT. C.0) G C  T O  60  
H2= A A  t E B / I  + C C * D L O G l O ( I )  + C E * I  
H2=10.0 ** E2 

FORnAT ( ' * * N E G A T I V E  SQUARE l?OOT**') 

PZ=X2*H2*DEXF (:Pi?/T) * (EE+FF*PT) )/PT 
RK 2=Y 2/ X 2 
R X E  = A l + A Z * C I G G  ;Z)+A3/1 
R X E = D E X E  ;RXE)/PT 
HKE=RXE*PT 
RKR=El+E?*DICG (T) +B3/T 
RKR=DEXP ( R K B )  /PT 
H K R = R K R * P T  
H2=Y2/Xi*PT 
P40=0.0144lii393-€.142537/1 
P4 O=PS* gP40 + 3  11 5.86275/1* *2) 
A4 1=137.8+0.09055 i8903* [ I -233 .2)  

* -1.69045EllE-05 * (T-233.2)**3 
* -0.0016685839*(1-233.2) **i 

H41=H41*44. C 1  
~4 2= 0.8 195 8 e 765 * : 1-2 3 3-21  

* -2.44i941i2E-O4* (T-233.2)**2 
* + 6. 4245e5633-05* (T-23:. 2) **3 

H42=H42*44. c1 
G4 1=- 1302.9 5 452 + 12.6243C00342392 C *  (I- 23 3 - 2) 

- 1.5 ;5069140168638E-03* (1**2-233.2**2) /i-0 * 
* +5.261760S41027C45E-06* {I**3-233.2**3)/3.0 

V40=0.0 774459 459 
V40=V40* : I .  C-5.8006167E-O2*FS) 
H9 0=- 10.8 0 8 49 E2/T * + 2 . 3 0 2 5 8 5 0 5 * 6 . 9 9 7 9 1 9 5 3 E - C 3  

* -2.0* 5.77654213-03*FS*F 40/T * + 5.894059 e 1E-02 *P4 O/T 
* - (PS/'I**2)* (5.8S405981E-02) 
* +5.576542 1E-03* (PS/T) **i 

*-1.986*I**2*A50/1.8 

* +2 .30258 'C5*557 .886864 /1* *2  

G42=G41+1 .9€6*V4O*T*P40 /0 .7302  

GSO= :1.0-Y2) *H41 + Y2*G4l 
L50= :I. 0-X2)*R42 + X2*G42 
T=T-273.2 
UR I T E  ;6,4) 1 , F S , X Z , P 2 . R R 2 . H 2 , R K K , H R R , ~ X ~ , ~ X E , L 5 O , G S O  
GO TO 45 
TIT-273 .2 

C O N T I N U E  
U R I ' P E  (6.27) 
WRITE t6.3) 
WRITE(6.333) 
FORRAT;16X,'"FOB KRYPTCN A6D X E N O N  NCL FKECTIONS <<  1 NOL E E R C E N T  

WRITE(€,B) I ,PS 

* '1 
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APPENDIX D: C A L C m T E D  VALUES OF SELECTED QUANTITIES FOR SATURATED C 0 2  

. 



Properties of saturated C 0 2  are presented in this section. The 

properties selected for presentation are as follows (each as a function 

of temperature ) : 

2 Vapor pressure of saturated CO 

Densities of saturated liquid and vapor 

y/x values for O2 at infinite dilution 

y/x values for Kr at infinite dilution 

y/x values for Xe at infinite dilution 

s c fm/gpm equivalency fact or 

scf’m/kW equivalency factor 

sch/acfi equivalency factor 

Viscosity of saturated liquid 

Enthalpy of saturated liquid 

Enthalpy of saturated vapor 

Saturated heat of vaporization 

Tables for these properties are presented first; then each property 

is discussed separately and data are presented. 

(a) Vapor pressure of saturated C 0 2 .  This quantity is as 

3 indicated by the equation given by Michel et al.: 

b 
loglo Toz = a + - T + c loglo T f eT, 

. 



b 

GENERAL I N F O R N R T I O N  ON S A T U R A T E D  CARBON D I O X I D E  

-40 .  
-39. 
-38. 
-37 .  
-36.  
-35.  
-34 .  
-33.  
-32.  
-31. 
-30. 
-29.  
-28. 
-27.  
-26. 
-25. 
-24.  
-23.  
-22.  
-2  1. 
-20.  
-19 .  
-18. 
-17. 
-16.  
-15.  
-14 .  
-13.  
-12.  
- 1  I .  
-10. 

-9 .  
-8 .  
-7. 
-6. 
-5 .  
-4 .  
- 3 .  
-2.  
-1.  

0 .  

9 . 9 2 8  
1 0 . 2 9 8  
1 0 . 6 7 9  
1 1 . 0 7 0  
1 1 . 4 7 1  
1 1 . 8 8 3  
1 2 . 3 0 6  
1 2 . 7 4  1 
1 3 .  I 8 7  
1 3 . 6 4 3  
1 4 . 1 1 2  
1 4 . 5 9 1  
1 5 . 0 8 4  
1 5 . 5 8 8  
1 6 . 1 0 5  
16 .634  
17. 1 7 6  
1 7 . 7 3 0  
1 8 . 2 9 8  
1 8 . 8 7 8  
19 .472  
2 0 . 0 0 1  
2 0 . 7 0 2  
21 .336  
2 1 . 9 8 6  
2 2 . 6 4 9  
2 3 . 3 2 8  
2 4 . 0 2 1  
24 .727  
2 5 . 4 4 9  
2 6 . 1 8 8  
2 6 . 9 4 1  
27 .708  
28. 4 9 3  
2 9 . 2 9 3  
30. 109  
30.  9 4 1  
3 1 . 7 9 0  
3 2 . 6 5 5  
3 3 . 5 3 7  
3 4 . 4 3 5  

69. 5 8 8 5  
69.  3 4 6 2  
69.  1 0 2 6  
68. R567 
6 8 . 6 0 7 8  
6 8 . 3 5 5 4  
68.  0 9 9 5  
67. 8 4 0 5  
6 7 . 5 7 8 8  
67. 3 1 5 2  
6 7 . 0 5 0 7  
6 6 . 7 8 5 6  
66. 5 2 0 4  
66 .2550  
6 5 . 9 8 9 2  
6 5 . 7 2 2 6  
65 .4542  
65. 1 8 3 3  
6 4 . 9 0 8 8  
64. 62519 
64. 3 4 5 9  
64 .0S62  
63.7608 
6 3 . 4 5 9 7  
63 .1532  
62. 8 4  19 
62. 5 2 6 4  
6 2 . 2 0 7 3  
6 1 . 8 8 5 5  
61 .5614  
6 1.2354 
6 0 . 9 0 7 3  
6 0 . 5 7 7 0  
6 0 . 2 4 3 9  
5 9 . 9 0 7 0  
5 9 . 5 6 5 5  
59. 2 1 8 1  
5 8 . 8 6 3 8  
58. 5 0 1 7  
58. 1309  
5 7 . 7 5 1 1  

1.636 
1 . 6 9 5  
1 .756  
1 .819  
1 . 8 8 4  
1 .950  
2 .Ol9 
2.089 
2 .161  
2 .236  
2.312 
2 .390  
2 .471  
2.554 
2 .640  
2 . 7 2 8  
2 .818  
2 .911  
3 .007  
3.106 
3 - 2 0 7  
3.312 
3 . 4 t 9  
3.530 
3 . 6 4 3  
3 - 7 6 0  
3 .881  
4.oou 
4.132 
1( . 263  
4 . 3 9 8  
4 .538  
4 .682  
4 - 8 3 0  
D . 9 8 3  
5 . 1 4 1  
5 .304  
5 . 4 7 3  
5 . 6 4 7  
5 . 8 2 7  
6 .014  

42 .176  
6 0 . 3 8 8  
38 .687  
3 7 . 0 7 1  
3 5 . 5 3 3  
3 4 . 0 6 9  
3 2 . 6 7 8  
3 1 . 3 5 0  
3 0 . 0 8 5  
2 8 . 8 8 2  
27 .734  
26 .639  
2 5 . 5 9 4  
2 4 . 5 9 8  
23 .646  
22 .737  
21 .870  
2 1 . 0 4 1  
20 .249  
1 9 . 4 9 1  
1 8 . 7 6 6  
18 .072  
1 7 . 4 0 9  
16 .774  
1 6 . 1 6 5  
1 5 . 5 8 3  
1 5 . 0 2 4  
14 .489  
13 .977  
1 3 . 4 8 5  
13 .012  
1 2 . 5 5 9  
1 2 . 1 2 5  
1 1  - 7 0 8  
1 1 . 3 0 8  
1 0 . 9 2 3  
10.553 
1 0 . 1 9 7  

9 . 8 5 5  
9 . 5 2 7  
9 . 2 1 1  

18.469 
1 7 . 8 5 2  
17 .259  
16.688 
16. 138 
15 .608  
15 .098  
1 4 . 6 0 6  
14. 131 
1 3 . 6 7 5  
13. 235 
12 .811  
12 .402  
12 .007  
11.626 
11.259 
10 .905  
10 .563  
10.234 

9 .915  
9.608 
9.311 
9 .024  
8.748 
8.480 
8 .222  
1 . 9 7 2  
7 . 7 3 1  
7 .498  
7 . 2 7 3  
7 . 0 5 5  
5.845 
6.641 
6.444 
6 .254  
6.070 
5.892 
5.719 
5 .552  
5 .391  
5. 235 

5. 1669  
5 . 0 4 5 3  
4 . 9 2 7 8  
4. e l 4 1  
4 .7039  
4 .5972  
4. 4940  
4 .3939  
4. 2 9 6 7  
0 . 2 0 2 7  
4. 11 1 7  
4 . 0 2 3 4  
3 . 9 3 7 5  
3 . 8 5 4 2  
3 .7734  
3 . 6 9 5 0  
3 .61  88  
3 . 5 4 4 9  
3 . 4 7 3  1 
3. 4 0 3 3  
3 .3354  
3 . 2 6 9 4  
3 . 2 0 5 3  
3. 1430  
3 . 0 8 2 2  
3 . 0 2 3 3  
2 .9657  
2. 9 0 9 8  
2 . 8 5 5 5  
2 . 0 0 2 5  
2 .7508  
2 . 7 0 0 5  
2 .65  1 6  
2 .6037  
2 . 5 5 7 3  
2.51 1 9  
2 .4676  
2.42 4 5  
2. 3824  
2 .3414  
2.30 1 3  

81 .251  
8 0 . 9 6 8  
8 0 . 6 8 4  
8 0 . 3 9 7  
8 0 . 1 0 6  
7 9 . 8 1 1  
7 9 . 5 1 3  
7 9 . 2 1 0  
7 8 . 9 0 5  
7 8 . 5 9 7  
7 8 . 2 8 8  
7 7 . 9 7 8  
7 7 . 6 6 9  
77 .359  
7 7 . 0 4 9  
7 6 . 7 3 7  
7 6 . 4 2 4  
76 .108  
7 5 . 7 8 7  
7 5 . 4 6 1  
7 5 . 1 3 0  
7 4 . 7 9 2  
7 4 . 4 4 7  
74 - 0 9 5  
7 3 . 7 3 7  
7 3 . 3 7 4  
7 3 . 0 0 5  
7 2 . 6 3 3  
72 .257  
71 . 8 7 9  
7 1 . 4 9 8  
7 1 . 1 1 5  
7 0 . 7 2 9  
7 0 . 3 4 0  
6 9 . 9 4 7  
6 9 . 5 4 8  
6 9 . 1 4 3  
6 8 . 7 2 9  
6 8 . 3 0 6  
6 7 . 8 7 3  
6 7 . 4 3 0  

3 .606 
3 . 6 2 5  
3 . 6 4 5  
3 . 6 6 5  
3 . 6 8 5  
3 . 7 0 5  
3 . 7 2 5  
3 . 7 4 6  
3 . 7 6 8  
3 .791  
3 .814 
3 .837  
3 . 862  
3 . 886  
3.912 
3 - 9 3 7  
3 . 9 6 3  
3.989 
4 .016  
4 - 0 4 4  
4 .072  
4.101 
4 .131  
4 .163  
4.195 
4 .229  
4 - 2 6 4  
4 .301  
4 - 3 3 9  
4 . 378  
4.419 
Y.lr61 
4 - 5 0 4  
4 . 5 4 9  
4 - 5 9 5  
4 . 6 4 3  
4 . 6 9 3  
4 .745  
4 - 8 0 0  
4 . 858  
4 . 9 1 8  

1 4 . 2 8 9  
14 - 8 0 7  
1 5 . 3 4 1  
1 5 . 8 9 0  
1 6 . 4 5 5  
1 7 . 0 3 6  
1 7 . 6 3 4  
1 8 . 2 4 8  
1 8 . 8 7 9  
1 9 . 5 2 8  
2 0 . 1 9 4  
2 0 . 8 7 9  
2 1 . 5 8 4  
22 .310  
2 3 . 0 5 6  
2 3 . 8 2 5  
24 .616  
2 5 . 4 3 0  
2 6 . 2 6 7  
27 .129  
28 .016  
2 8 . 9 2 8  
29 .966  
3 0 . 8 3 1  
3 1 . 8 2 4  
3 2 . 8 4 5  
3 3 . 8 9 6  
3 4 . 9 7 8  
3 6 . 0 9 1  
3 7 . 2 3 8  
38 .419  
3 9 . 6 3 7  
4 0 . 8 9 3  
4 2 . 1 8 8  
4 3 . 5 2 5  
4 4 . 9 0 5  
4 6 . 3 3 0  
4 7 . 8 0 3  
49 .326  
5 0 . 9 0 1  
5 2 . 5 3 0  

0 . 1 9 6 3 5  
0 . 1 9 3 6 9  
0 .19106  
0 .18846  
0 . 1 8 5 8 8  
0 . 1 8 3 3 3  0 .18080  

0 . 1 7 8 2 9  
0 . 1 7 5 7 9  
0 .17332  
0 . 1 7 0 8 5  
0 .16841  
0 . 1 6 5 9 8  
0 . 1 6 3 5 6  
0 .161  15 
0 .15876  
0 .15638  
0 . 1 5 4 0 1  
0 . 1 5 1 6 6  
0 .14932  
0 . 1 4 7 0 0  
0 . 1  4469 
0 .14240  
0 .140  13  
0 . 1 3 7 8 8  
0 . 1 3 5 6 6  
0. 13.346 
0 . 1 3 1 2 8  
0 .129  13 
0. 12702  
0. 12494  
0 . 1 2 2 9 0  
0.12090 
0. 11894  
0 . 1 1 7 0 3  
0 .  I 1 5 1 8  
0 . 1 1 3 3 8  
0 . 1 1 1 6 4  
0 . 1 0 9 9 6  
0 . 1 0 8 3 6  
0 . 1 0 6 8 2  

-0.000 
0 .819  
1.639 
2 . 4 5 8  
3.279 
4. 100 
4 . 9 2 3  
5 . 7 4 7  
6 .574  
7 . 4 0 3  
8 . 2 3 6  
9 . 0 7 1  
9 . 9 1 1  

10 .754  
11 - 6 0 3  
12 .456  
13 .314  
1 4 . 1 7 8  
1 5 . 0 4 8  
15 .925  
16 .808  
17 .699  
18.597 
19 .503  
20 .417  
2 1 . 3 4 1  
22 .273  
2 3 . 2 1 5  
2 4 . 1 6 7  
25.  I 2 9  
26 .102  
27 .086  
28 .082  
29 .089  
30 .109  
3 1 . 1 4 1  
32 .186  
3 3 . 2 4 5  
3 4 . 3 1 7  
35 .403  
3 6 . 5 0 4  

137.80 
137 .89  
137 .97  
138.06 
138. 13 
138 .21  
138.28 
138 .35  
138.41 
138 .47  
1 3 8 . 5 2  
138.57 
138 .62  
1 3 8 . 6 6  
138.69 
138 .73  
1 3 8 . 7 5  
138 .77  
1 3 8 . 7 9  
138.80 
138 .81  
138 .81  
138.80 
138.79 
1 3 8 . 7 8  
138 .76  
1 3 8 . 7 3  
138.70 
138 .66  
138.61 
138.56 
138 .50  
138 .43  
138.36 
138 .29  
138 .20  
138. 11 
138 .01  
137.90 
137.79 
137.67 

a3 
‘0 



-40. 
-39. 
-38. 
-37. 
-36. 
-35. 
-34.  
-33. 
-32. 
-31.  
-30. 
-29. 
-28.  
-27.  
-26. 
-25.  
-24. 
-23. 
-22.  
-2 1 .  
-20.  
-1 9. 
-18 .  
-17 .  
-16. 
-15. 
-1 4. 
-13.  
-12 .  
-1 1. 
-10. 

- 9 .  
-8 .  
-7 .  
-6.  
-5.  
-4 .  
-3.  
-2.  
-1 .  

0. 

9 .928  
1 0 . 2 9 8  
10.679 
1 1 . 0 7 0  
1 1 . 4 7 1  
1 1 . 8 8 3  
1 2 . 3 0 6  
1 2 . 7 4 1  
1 3 . 1 8 7  
1 3 . 6 4 3  
1 4 . 1 1 2  
74.591 
1 5 . 0 8 4  
1 5 . 5 8 8  
1 6 . 1 0 5  
1 6 . 6 3 4  
17. 176  
1 7 . 7 3 0  
18 .298  
18 .878  
1 9 . 4 7 2  
2 0 . 0 8 1  
2 0 . 7 0 2  
2 1 . 3 3 6  
2 1 . 9 8 6  
22.649 
2 3 . 3 2 8  
2 4 . 0 2 1  
24.727 
25 .449  
26. 1 8 8  
2 6 . 9 4 1  
2 7 . 7 0 8  
2 8 . 4 9 3  
2 9 . 2 9 3  
3 0 . 1 0 9  
3 0 . 9 4 1  
3 1 . 7 9 0  
3 2 . 6 5 5  
33 .537  
34 .436  

69. 5 8 8 5  
69 .3462  
69. 1 0 2 6  
6 8 . 8 5 6 7  
6 8 . 5 0 7 8  
68 .3554  
6 8 . 0 9 9 5  
6 7 . 8 4 0 5  
6 7 . 5 7 8 8  
67. 3 1 5 2  
67 .0507  
66 .7856  
66 .5204  
6 6 . 2 5 5 0  
6 5 . 9 8 9 2  
6 5 . 7 2 2 6  
6 5 . 4 5 4 2  
6 5 .  1 8 3 3  
64. 9 0 8 8  
6U. 6 2 9 9  
64 .3459  
64 .0562  
6 3 . 7 6 0 8  
6 3 . 4 5 9 7  
63.  1 5 3 2  
62. 8 4 1 9  
62 .5264  
62. 2 0 7 3  
61. 0 8 5 5  
61. 5 6 1 4  
6 1 . 2 3 5 4  
60 .9073  
6 0 . 5 7 7 0  
60 .24  39 
59. 9 0 7 0  
59. 5 6 5 5  
5 9 . 2 1 8 1  
58. 86 3 8  
58.50 17 
58. 1 3 0 9  
57 .75  1 1  

1 .636  
1 . 6 9 5  
1 .756  
1 . E l 9  
1 .884  
1 . 9 5 0  
2 .019  
2 .OR9 
2 . 1 6 1  
2 . 2 3 6  
2.312 
2 .390  
2 .471  
2.554 
2 .640  
2 .728  
2 . 8 1 8  
2 . 9 1 1  
3.007 
3.106 
3 . 2 0 7  
3 . 3 1 2  
3 .419  
3 .530  
3 . 6 4 3  
3 - 7 6 0  
3 . 8 8 1  
4 .004  
4.132 
4 . 2 6 3  
4 .398  
4 .538  
4.682 
4 .830 
4 . 9 8 3  
5 . 1 4 1  
5 . 3 0 4  
5 . 4 7 3  
5 . 6 4 7  
5 . 8 2 7  
6 . 0 1 4  

42.176 
4 0 . 3 8 8  
3 8 . 6 8 7  
3 7 . 0 7 1  
3 5 . 5 3 3  
3 4 . 0 6 9  
3 2 . 6 7 8  
3 1 . 3 5 0  
3 0 . 0 8 5  
2 8 . 8 8 2  
2 7 . 7 3 4  
2 6 . 6 3 9  
2 5 . 5 9 4  
2 4 . 5 9 8  
2 3 . 6 4 6  
2 2 . 7 3 7  
2 1 . 8 7 0  
2 1 . 0 4 1  
2 0 . 2 4 9  
1 9 . 4 9 1  
1 8 . 7 6 6  
1 8 . 0 7 2  
1 7 . 4 0 9  
1 6 . 7 7 4  
1 6 . 1 6 5  
1 5 . 5 8 3  
1 5 . 0 2 4  
1 4 . 4 8 9  
1 3 . 9 7 7  
1 3 . 4 8 5  
1 3 . 0 1 2  
1 2 . 5 5 9  
1 2 . 1 2 5  
1 1 . 7 0 8  
1 1 . 3 0 8  
1 0 . 9 2 3  
1 0 . 5 5 3  
1 0 . 1 9 7  

9 . 8 5 5  
9 .527  
9 . 2 1 1  

18 .469  
17 .852  
17.259 
1 6 . 6 8 8  
16.  138 
15.608 
15 .098  
14 .606  
14 .131  
1 3 . 6 7 5  
1 3 . 2 3 5  
12 .81  1 
12 .402  
12 .007  
1 1 . 6 2 6  
11. 259 
1 0 . 9 0 5  
10.563 
10. 234 

9 . 9 1 5  
9 - 6 0 8  
9 . 3 1 1  
9 . 0 2 4  
8 .748  
8 . 4 8 0  
8 . 2 2 2  
7 . 9 7 2  
7 .731  
7 . 4 9 8  
7 . 2 7 3  
7 .055  
6 . 8 4 5  
6 . 6 4 1  
6 .444  
6.  254 
6 .070  
5 .892  
5 . 7  19 
5 . 5 5 2  
5 . 3 9 1  
5 . 2 3 5  

5 . 1 6 6 9  
5 . 0 4 5 3  
4 .9278  
4 . 8 1 4 1  
4 . 7 0 3 9  
4 .5972  
4. 4940 
4.39 39 
4 .2967  
4 .2027  
4. 11 17 
4 .0234  
3 . 9 3 7 5  
3 . 8 5 4 2  
3 . 7 7 3 4  
3 . 6 9 5 0  
3.61 8 8  
3 . 5 4 4 9  
3. 473 1 
3 . 4 0 3 3  
3 . 3 3 5 4  
3. 2694 
3 . 2 0 5 3  
3. 1430  
3 . 0 8 2 2  
3 . 0 2 3 3  
2.96 57  
2 . 9 0 9 8  
2 . 8 5 5 5  
2 . 8 0 2 5  
2 . 7 5 0 8  
2 . 7 0 0 5  
2 .6516  
2 . 6 0 3 7  
2 . 5 5 7 3  
2.51 1 9  
2 .4676  
2 . 4 2 4 5  
2. 3824  
2. 34 1 4  
2 . 3 0 1 3  

7 5 . 3 2 0  
7 5 . 0 5 8  
74 .794  
74.528 
7 4 . 2 5 9  
7 3 . 9 8 5  
73 .709  
7 3 . 4 2 8  
73 .145  
7 2 . 8 6 0  
7 2 . 5 7 3  
7 2 . 2 8 6  
7 1 . 9 9 9  
71.7 1 2  
7 1 . 4 2 4  
7 1 . 1 3 6  
7 0 . 8 4 5  
7 0 . 5 5 2  
7 0 . 2 5 5  
6 9 . 9 5 3  
6 9 . 6 4 6  
6 9 . 3 3 2  
6 9 . 0 1 2  
6 8 . 6 8 7  
6 8 . 3 5 5  
68 .018  
6 7 . 6 7 6  
6 7 . 3 3 1  
6 6 . 9 8 3  
6 6 . 6 3 2  
6 6 . 2 7 9  
6 5 . 9 2 4  
6 5 . 5 6 6  
6 5 . 2 0 6  
6 4 . 8 4 1  
6 4 . 4 7 2  
6 4 . 0 9 6  
6 3 . 7 1 2  
6 3 . 3 2 0  
62.9 19 
6 2 . 5 0 8  

3 - 3 4 2  
3 . 3 6 1  
3.379 
3 - 3 9 7  
3 .416  
3 .434  
3 . 4 5 3  
3 . 4 7 3  
3 . 4 9 3  
3 .514  
3 . 5 3 5  
3 .557  
3 - 5 8 0  
3 . 6 0 3  
3 - 6 2 6  
3 . 6 5 0  
3 - 6 7  4 
3 - 6 9 8  
3 - 7 2 3  
3 .749  
3 . 7 7 5  
3.802 
3 .E30 
3 . 8 5 9  
3 .E89 
3 .920  
3 . 9 5 3  
3 .987  
4 .022  
4 . 0 5 9  
4 -096  
4.  1 3 5  
4 . 1 7 5  
4 . 2 1 7  
4 .260  
4.304 
4 - 3 5 0  
4 .399  
4 . 4 5 0  
4 . 5 0 3  
4.559 

13 .246  
1 3 . 7 2 6  
1 4 . 2 2 1  
14 .730  
1 5 . 2 5 4  
15 .793  
16 .347  
1 6 . 9 1 6  
1 7 . 5 0 1  
18 .102  
1 8 . 7 2 0  
1 9 . 3 5 5  
23 .009  
20.68 1 
2 1 . 3 7 3  
2 2 . 0 8 6  
22 .819  
23 .573  
24 .350  
2 5 . 1 4 9  
25 .971  
26 .816  
2 7 . 6 8 6  
2 8 . 5 8 1  
29 .501  
3 0 . 4 4 8  
31 .422  
3 2 . 4 2 4  
33 .457  
3 4 . 5 2 0  
3 5 . 6 1 5  
36 .744  
3 7 . 9 0 8  
39 .109  
4 0 . 3 4 8  
41 .627  
42 .948  
44 .314  
45 .726  
47 .186  
4 8 . 6 9 6  

0 . 1 9 6 3 5  
0 . 1 9 3 6 9  
0 .19106  
0 . 1 8 8 4 6  
0 .18588  
0 . 1 8 3 3 3  
0 .18080  
0 . 1 7 8 2 9  
0 .17579  
0 . 1 7 3 3 2  
0 .17085  
0 . 1 6 8 4 1  
0 . 1 6 5 9 8  
0 .16356  
0 . 1 6 1  15 
0 .15876  
0 . 1 5 6 3 8  
0 . 1 5 4 0 1  
0 .15166  
0 . 1 4 9 3 2  
0. 14700  
0 . 1 4 4 6 9  
0 .14240  
0 .14013  
0 .13788  
0 . 1 3 5 6 6  
0 . 1 3 3 4 6  
0 .13128  
0 . 1 2 9 1 3  
0 . 1 2 7 0 2  
0. 12494  
0 .12290  
0 . 1 2 0 9 0  
0 . 1 1 8 9 4  
0 .11703  
0 .11518  
0 . 1 1 3 3 8  
0 .11164  
0 . 1 0 9 9 6  
0. IO836 
0 . 1 0 6 8 2  

-0.000 
0 . 8 1 9  
1 .639  
2 . 4 5 8  
3 .279  
4 .100  
11.923 
5 .747  
6 . 5 7 4  
7 . 4 0 3  
8 .236  
9 . 0 7 1  
9 . 9 1 1  

10 .754  
1 1 . 6 0 3  12 .456  

1 3 . 3 1 4  
14 .178  
15 .048  
1 5 . 9 2 5  
1 6 . 8 0 8  
1 7 . 6 9 9  
1 8 . 5 9 7  
19 .503  
20 .417  
21 .341  
2 2 . 2 7 3  
2 3 . 2 1 5  
24 .167  
25.  129  
26 .102  
27 .086  
28 .082  
2 9 . 0 8 9  
30 .109  
3 1 . 1 4 1  
32.186 
3 3 . 2 4 5  
3 4 . 3 1 7  
3 5 . 4 0 3  
3 6 . 5 0 4  

137.80 
1 3 7 . 8 9  
137.97 
138.06 
138 .13  
138.21 
138 .28  
138 .35  
138 .41  
138. 47 
1 3 8 . 5 2  
138.57 
138 .62  
138.66 
138 .69  
138 .73  0 

1 3 8 . 7 5  
138 .77  
138 .79  
138.80 
138.81 
138 .81  
138.80 
138.79 
138 .78  
138 .76  
138 .73  
138 .70  
138 .66  
1 3 8 . 6 1  
138.56 
138.50 
138 .43  
138 .36  
138.29 
138.20 
138 .11  
138 .01  
137 .90  
137.79 
137.67 

.Q 

b D J 



where 

'EO = sa tura ted  vapor pressure of CO a t m ,  
2 2' 

a = 24.61930, 

b = -1353.202, 

c = -8.142537, 

e = 0.006259156, 

T = O K .  

Figure ll shows the  Michels e t  a l .  equation with data from 

the  Matheson Gas Data B00k13 superimposed. 

(b )  Densit ies of sa tura ted  l i q u i d  and vapor. These values were 

taken from t h e  Matheson Gas Data Book13 and f i t t e d  t o  a polynominal 

equa t ion fo rgene ra l  use. The general  equation f o r  both l i q u i d  

(Fig. 1 2 )  and gas (Fig. 13)  dens i t i e s  i s  as follows: 

where for: 

i - 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 

1 0  
11 
1 2  
13  
14 
1 5  

n 
i 

p = a iT  = l b / f t 3  ( T  = "C), 

i = o  

a f o r  l i qu id  i 

5.77510570 x lo1 
-3.84432272 x 10-1 
-4.57510457 x 10-3 
1.83812626 x 10-5 
1.49400710 x 10-5 

-2.22067930 x 10-7 
-7.12541564 x 
-5.80351736 x 
1 . 3 3 5 6 ~ 6 3  x 
2.99616855 x 10-12 

-9.20260648 x 10-14 
-3.75691860 x 10-15 
-1.07926418 x 1O-l7 
1.17320995 x 10-18 
1.88060734 x 10-20 
8.97437992 x 10-z3 

a f o r  gas 1 

6.01394g02 
1.89746449 x 10-1 
3.25872957 x 10-3 
4.79946523 x 10-5 
5.04650092 x 10-7 
3.34686382 x 
4.02306651 x 10-9 
1.78662970 x 10-10 

-1.36449077 x 
-4.27330448 x 10-13 
-1.30046818 x 10-14 
9.92lll.143 x 10-17 
1.44514663 x 10-17 
3.51537047 x 10-19 
3.76720706 x 10-21 
1.56213201 x 10q23 



Fig. 11. Saturated vapor pressure of COz.  

. 
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I l l  1 1  1 1  I I  I I t 1 I 1 I i '  i " ' l i "  - 40 -30  - 20 -10 

TEMPERATURE,  O C  

Fig, 12 .  Density of sa tura ted  l i q u i d  C 0 2  vs temperature. 
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Fig. 13. Density of sa tura ted  CO vapor vs temperature. 
2 
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( y / x ) ~  a t  i n f i n i t e  d i lu t ion .  These values a r e  calculated 
~ ~~ 

from the  equilibrium model by evaluating Eq. (11) a t  T and 

(Y/X 1 a t  i n f i n i t e  d i lu t ion .  These values a r e  obtained 

from Eq. (13) evaluated a t  T and P* ( T ) .  
COT 

(y/x),, a t  i n f i n i t e  d i lu t ion .  These values a r e  obtained 

from Eq. (13) evaluated a t  T and PX ( T ) .  

scfln/gpm equivalency f ac to r  (Figs.  14  and 15). 
c02 

These values 

a r e  calculated according t o  t h e  following re la t ionship :  

l b  
p*L ,,3 

- =  scfkn ? ( D - 3 )  
gpm (7.481 5 f t  (p:)) 

where 

p* = densi ty  of sa tura ted  l i q u i d  a t  temperature T;  see (b )  above 

pg = gas densi ty  a t  standard conditions 

f o r  C o 2  gas : 

a t  70"F, 1 atm: 

a t  O°C, 1 atm: 

L 

(Note : 

= 0.114485 l b / f t 3 ;  S 

pg 
3 

g 
The values were calculated using 

ps = 0.1235 l b / f t  ).  

( g )  scfm/kW (Figs.  16 and 17). 

t h e  following r e l a t i o n :  

Btu 
- -  3413 - - 56.8833 - scfln 
kW 7 

h r  
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Fig. 14. 
C 0 2  vs temperature. 

P l o t  of sckn/gpm (TOOF, 1 atm) equivalency factor for 
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. 
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I- : 75 
LL 

> 
0 
z 
w 
-I 
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. 

t- 

t- ( S T P = O ° C ,  1 at rn  1 

r l l l l l l r l l l l ~ ~ ~ ~ ~ ~ ~ ~ ' ~ ~ ~  

- 40 - 30 - 2 0  -10 
T E M P E R A T U R E  ("C) 

Fig. 15. Plot of scfkn/gpm (OOC, 1 atm) equivalency factor for C02 
vs temperature. 



I- - - 
2 
0 
W 3.8 

Fig. 16. 
CO vs temperature. 

P l o t  of scRn/kW (70"F, 1 atm) equivalency factor for 
2 
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n 

I r l l l l r l l l l r l r l l l r l l r l l r  

-40 -30 - 20 - IO 
T E M P E R A T U R E ,  O C  

Fig. 17. Plot of scf'm/kW (OOC, 1 atm) equivalency factor 
for CO vs temperature. 2 
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where 

h = heat of vaporization at temperature T, calculated as the 

difference of saturated vapor and saturated liquid enthalpies 

h. (%)I, 
S 

= gas density at standard conditions. 
pg 

(Note: for C 0 2  gas: 

at 7O0F, 1 atm, ps = 0.114488 lb/ft3, 

at O°C, 1 atm, 
g 

g 
3 ps = 0.1235 lb/ft . 

(h) scfm/acf'a (Figs. 18 and 19). These values were calculated 

using the following relation: 

- -  - s cfm 
acfm 

p* lb/ft3 

ps lb/ft3 
g 

where 

acfm = actual cubic feet per minute, 

(D-5) 

p* = density of saturated gas at temperature T [see (b) above], 

ps = density of gas at standard conditions. 
g 

g 

(Note: for C O ~ :  

S at 7O0F, 1 atm, p = 0.114485, 

at O°C, 1 atm, 
g 

g 
ps = 0.1235. 

(i) Viscosity of saturated liquid (Fig. 20). These values are 

calculated by a polynomial equation of the form 

n 
(D-6) i 

IJ. =E aiT , cP (T = "C), 

i=o 
where data for the curve were taken from Herreman et al. l4 me following 

data were accepted: 
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10 

scfm - PA" - 
P i  a c f m  

( S T P = 7 0 °  F, l a t m  ) 

i 

Fig. 18. Plot of scfm/acfm ( T O O F ,  1 atm) equivalency factor 
for C02 vs temperature. 
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scfm - - -  4 
a c f m  

(STP = 0 "C, I atm ) 

TEMPERATURE ("C ) 

O R N L  D W G  75-5014Rl 

Fig. 19. P l o t  of scf'm/acfh (OOC, 1 atm) equivalency factor 
for CO vs temperature. 

2 
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m 
0 
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m 
> 
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- 
0.12 

T E M P E R A T U R E ,  oc 

Fig. 20. Viscosity of saturated liquid CO 2 vs temperature. 
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Temp. ("C) 

-53.9 

-48.9 0.2219 

-30.1 

-20.0 

-10.8 

0.17ll 

0.1470 

0.1266 

f 0.7 0.1058 

with t h e  following equation parameters: 

i 

0 

- a 1 

1.06824689 X 1 O - I  
- 

1 -1.49202875 X 

2 3.97141789 X 

3 8.61206427 X 

4 8.36870199 X 

( j )  Saturated l i q u i d  enthalpy (Fig.  21)- These values were 

obtained by using Eq. (25). 

(k )  Saturated vapor enthalpy (Fig. 2 1 ) .  These values were obtained 

by using Eq. (25). 

(1) Saturated heat  of  vaporization (Fig. 22 ) .  These values may 

be obtained by use of Eq. (25). 



5 100- 
a 
3 
i- 
Q 80- tn 
I- 
a 60- 
> 
a 
2 4 0 -  
I 

w 
m 

w 
m 

- 
A 

w 
A 

DATA: MATHESON G A S  DATA B O O K  
4 t h  EDITION, 1969  

VAPOR 

- 

- 

- 

REFERENCE P O I N T = - 4 0  
SATURATED LIQUID 

-50 - 4 0  -30 - 20 -10 0 
TEMPERATURE,  O C  

Fig. 21. Vapor and liquid enthalpies for saturated COz.  
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Fig. 22. Latent heat of vaporization for CO 



APPENDIX E: SELFCTED DENSITY VALUES FOR C02,  02, N Z ,  and A I R ,  

CALCULATED USING THE BUTTIE-BRIDGMAN EQUATION OF STATE 
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The tables of densities and compressibility factors included in 

this appendix cover the present range of interest in the KALC work. 

The computer prograrrsused to obtain the values i n  the various tables 

follow each table respectively. 

All densities and compressibility factors were calculated using 

the Beattie-Bridgman equation of state for the selected components. 

Beattie-Bridgman constants were taken from ref. 15. 



c . 

20.00 
20.20 
20. 40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24. 20 
24.40 
24.60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26. uo 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.00 
29.60 
29.80 
30.00 

0.15415 
0.15404 
0.15393 
0.15383 
0.15372 
0.15361 
0.15350 
0.15340 
0.15329 
0.15318 
0.15308 
0.15297 
0.15287 
0.15276 
0.15266 
0.15255 
0.15244 
0.1523U 
0.15223 
0.15213 
0.15202 
0.15 192 
0.15 182 
0.15 171 
0.15 161 
0.15 150 
0.15140 
0 .15  130 
0.15 119 
0.15 109 
0.15099 
0.15088 
0.15078 
0.15068 
0.15057 
0.15047 
0.15037 
0.15027 
0.15017 
0.15006 
0.14996 
0.14986 
0.14976 
0.14966 
0.14956 
0.14945 
0.14935 
0.14925 
0.14915 
0.14905 
0.14895 

0.16203 
0.16192 
0.16181 
0.16169 
0.16158 
0.16147 
0.16136 
0.16124 
0.16113 
0.16102 
0.16091 
0.16080 
0.16068 
0.16057 
0.16046 
0.16035 
0.16024 
0.16013 
0.16002 
0.15991 
0.15980 
0.15969 
0.15958 
0.15997 
0.15936 
0.15925 
0.15914 
0.15903 
0.15892 
0.15881 
0.15871 
0.15860 
0.15899 
0.15838 
0.15827 
0.15816 
0.15806 
0.15795 
0.15784 
0.15773 
0.15763 
0.15752 
0.157Ul 
0.15731 
0.1572 0 
0.15709 
0.15699 
0.15688 
0.1 567 8 
0.15667 
0.15656 

0.16992 
0.16980 
0.16969 
0.16957 
0.16945 
0.16933 
0.16921 
0.169 10 
0.16898 
0.16886 
0. 16874 
0.16863 
0. 16851 
0.16839 
0.16828 
0.168 16 
0.16804 
0.16793 
0.  16781 
0.16769 
0.16758 
0.16746 
0.16735 
0.16 723 
0.16712 
0.16700 
0.16689 
0.16677 
0.16666 
0.16654 
0.16643 
0.16632 
0.16620 
0. 16609 
0.16 598 
0. 16586 
0.16575 
0.16564 
0.16552 
0.16541 
0.16530 
0.16519 
0.16507 
0.16496 
0.16485 
0.16474 
0.16463 
0.16452 
0. 16440 
0.16429 
0.164 18 

0.17782 
0.1 77 7 0  
0.1 77 5 7  
0.17745 
0.17732 
0.17720 
0.177 08 
0.17695 
0.17683 
0.17671 
0 .17658 
0.17646 
0.17634 
0.17622 
0.17609 
0.17597 
0 .17585 
0.17573 
0.17561 
0.175 48  
0.17536 
0.17524 
0.175 12  
0.17500 
0 .17488 
0.17476 
0.17464 
0.17452 
0.17440 
0.17428 
0.17416 
0.17404 
0.17392 
0.17780 
0.17368 
0.17357 
0.17345 
0.17333 
0.17321 
0.1 73 09  
0.17298 
0.172 8 6  
0.17274 
0.17262 
0 .17251 
0.1 72 39  
0.172 27 
0.17215 
0.17204 
0.17192 
0.17181 

0. 18572 
0. 18559 
0.18546 
0. 18533 
0.18520 
0. 18507 
0.18495 
0.18482 
0. 18469 
0. 18456 
0. 18443 
0. 18430 
0.18417 
0. 18405 
0.18392 
0.18379 
0.18366 
0. 18354 
0. 18341 
0.18328 
0.18315 
0. 18303 
0.18290 
0. 18278 
0.18265 
0. 18252 
0.18240 
0.18227 
0.18215 
0.18202 
0. 18 190 
0.18177 
0. 18 165  
0.18 152 
0.18140 
0.18127 
0. 18115 
0. 18 103 
0.18090 
0.18078 
0. 18066 
0. 18053 
0.18041 
0.18029 
0. 18017 
0.18004 
0.17992 
0.17980 
0.17968 
0. 17956 
0.17943 

0.19363 
0.19350 
0.19336 
0 .19323 
0.19309 
0.19295 
0.19282 
0 .19269 
0.19255 
0.19242 
0.19228 
0.19215 
0.19201 
0.19188 
0.19175 
0.19161 
0.19148 
0.19135 
0.19122 
0 I 19108 
0.19095 
0.19082 
0.19069 
0.19056 
0.19042 
0.19029 
0.19016 
0.19003 
0.18990 
0.18977 
0.18964 
0.18951 
0.18938 
0.18925 
0.18912 
0.18899 
0.18886 
0.18873 
0.18860 
0.1 8847 
0.18834 
0.18822 
0.18809 
0 -1 8796 
0.1 87 83  
0.18770 
0 .18758 
0.18745 
0.18732 
0.18719 
0.18707 

0. 20 155 
0.20 141 
0.20126 
0.20 112 
0.20098 
0.20084 
0.20070 
0. 20056 
0.20042 
0.20028 
0.20014 
0.20000 
0.19986 
0. 19972 
0.19958 
0. 19944 
0. 19931 
0.19917 
0.19903 
0.19889 
0.19875 
0. 19862 
0.19848 
0. 19834 
0. 19820 
0. 19807 
0.19793 
0. 19779 
0. 19766 
0. 19752 
0.19739 
0. 19725 
0. 197 11 
0.19698 
0. 19684 
0. 19671 
0. 19657 
0.19644 
0. 19630 
0. 19617 
0. 19604 
0.19590 
0.19577 
0. 19564 
0. 19550 
0.19537 
0. 19524 
0. 19510 
0.19497 
0.19484 
0. 19471 

0.20947 
0.20932 
0.20917 
0.20903 
0.2 0888 
0.20873 
0.20859 
0.2 08 44 
0.20830 
0.208 15 
0.20800 
0.20786 
0.20771 
0.20757 
0.20742 
0.20728 
0.2 07 14 
0.20699 
0.20685 
0.20670 
0.20656 
0.20642 
0.206 27 
0.20613 
0.20599 
0.20585 
0.20570 
0.20556 
0.20542 
0.20528 
0.205 14 
0.20500 
0.20486 
0.2047 1 
0.20457 
0.20443 
0.20429 
0.204 15 
0.20401 
0.20387 
0.20373 
0.20359 
0.20346 
0.20332 
0.20318 
0.20304 
0.20290 
0.20276 
0.20263 
0.20249 
0.20235 

0.21740 
0.21724 
0.21709 
0.2 1694 
0.21678 
0.21663 
0.21648 
0.21633 
0.2 1618 
0.21602 
0.21587 
0.21572 
0.21557 
0.21542 
0.21527 
0.21512 
0.21497 
0.21482 
0.21467 
0.21452 
0.21437 
0.2 1422 
0.21408 
0.21393 
0.21378 
0.21363 
0.21348 
0.2 1334 
0.21319 
0.21304 
0.21290 
0.21275 
0.21260 
0.21246 
0.2 1231 
0.212 16 
0.2 1202 
0.21187 
0.21173 
0.21 158  
0.21144 
0.21129 
0.21115 
0.21100 
0.21086 
0.21072 
0.21057 
0.21043 
0.21029 
0.21014 
0.21000 

0.22533 
0.22517 
0.22501 
0.22485 
0.22469 
0.22454 
0.22438 
0.22422 
0.22406 
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1 .71992 
1.74844 
1.74695 
1.74546 
1 .74398 
1.74251 

1.91385 
1.91210 
1.9 1036 
1.90862 
1.90688 
1.9451 5 
1.9 034 1 
1.90169 
1.89997 
1.8 982 5 
1.89653 
1.89482 
1.8931 2 
1.89142 
1.88972 
1.88802 
1.8 8633 
1.88465 
1 .E8296 
1.88129 
1.87960 
1.8 779 3 
1.87626 
1.87460 
1.87294 
1.87128 
1.86962 
1.86797 
1.8 6632 
1.86468 
1.86304 
1.86140 
1.8 5977 
1.8 581 4 
1.85651 
1.8 5489 
1.8 5327 
1.85165 
1.85004 
1.84843 
1.8 4682 
1.8 $522 
1 .e4362 
1.84203 
1.84043 
1.8 3884 
1.83726 
1.83568 
1.8 3410 
1.8 3252 
1.83095 

2.008 3 2  
2.006 46 
2.00460 
2.002 7 5  
2.00090 
1.99905 
1.99721 
1-99  5 3 7  
1.99354 
1.99 1 7  1 
1.989 8 9 
1.98807 
1.98625 
1.98444 
1.98263 
1.980 8 3  
1.97903 
1.97723 
1.97544 
1.97366 
1.97 1 8 7  
1.97009 
1.96832 
1.96654 
1.96478 
1.96301 
1.96 1 2 5  
1.95950 
1.95774 
1.95600 
1.95425 
1.95 2 5 1 
1.95077 
1.94904 
1.94731 
1.94558 
1.94386 
1.942 15 
1.94 0 43 
1.93872 
1.93701 
1.935 3 1 
1.9336 1 
1.93 1 9 2  
1.93022 
1.92854 
1.92685 
1.92517 
1.92349 
1.92 1 8 2  
1.92015 

2.10374 
2.10176 
2 .09979 
2 .09782 
2.09585 
2 .09389 
2.091 9 3  
2.0 8 9 9 8  
2.08803 
2.08609 
2.08415 
2 .08222 
2.08029 
2 .07836 
2.07644 
2.07452 
2 - 0 7 2 6  1 
2.07071 
2.06880 
2.0669 1 
2.06501 
2 .06312 
2.06123 
2 .05935 
2 - 0 5 7 4 7  
2 - 0 5 5 6 0  
2.05373 
2 - 0 5 1  8 7  
2.05001 
2 .04815 
2.04630 
2 .04445 
2 .04261 
2 .OU077 
2.03893 
2 .03710 
2.03527 
2 .03345 
2 - 0 3 1 6 3  
2.02982 
2.02800 
2.02620 
2 .02440 
2.0 2260 
2 .02080 
2 .O 190 1 
2 .O 1722 
2.0 1544 
2 .O 1366 
2.011 8 8  
2 .01011 

2.20015 
2.19804 
2. 19595 
2.19385 
2. 19 177 
2.18968 
2.1876 1 
2.18554 
2. 18347 
2. 18 141 
2.17935 
2.17730 
2. 17525 
2.17321 
2. 17 117 
2. 16914 
2. 16711 
2.16509 
2. 16307 
2.16106 
2. 15904 
2.15704 
2. 15504 
2.15304 
2. 15106 
2.14907 
2. 14709 
2. 14511 
2. 14314 
2.14117 
2.13921 
2.13725 
2. 13529 
2. 13334 
2. 13140 
2.12945 
2. 12752 
2.12559 
2.12366 
2.12174 
2. 11982 
2. 11791 
2. 11599 
2.11409 
2. 11219 
2.11029 
2.10840 
2.10651 
2. 10462 
2. 10274 
2. 10087 

2.29755 
2.29533 
2.29310 
2 - 2 9 0 8 8  
2 - 2 8 8 6 7  
2.28646 
2.28426 
2.28207 
2.27988 
2.27769 
2.27551 
2.273 33 
2.271 17 
2 .26900 
2.26684 
2 - 2 6 4 6 9  
2.26254 
2 .26040 
2.25826 
2.25613 
2 - 2 5 3 9 9  
2.25188 
2.24976 
2 - 2 4 7 6 4  
2.24554 
2.24343 
2 - 2 4 1  33 
2 -23 9 2 4  
2.237 15 
2.23507 
2.23299 
2.23092 
2.22885 
2.22679 
2.22473 
2 .22267 
2 - 2 2 0 6 2  
2.21858 
2.2 1654 
2.21451 
2.21248 
2 .21045 
2.20843 
2 .20641 
2.20440 
2.20239 
2.20039 
2.19839 
2.19640 
2 .19441 
2.19243 

2.39600 
2.39363 
2.39128 
2.38893 
2. 3 8 6 5 9  
2.38425 
2. 3 8 1 9 2  
2 .37959 
2. 37728 
2.37496 
2.37265 
2.37035 
2.36806 
2 .36577 
2.36348 
2.36120 
2 .35893 
2 .35666 
2.35440 
2 .35215 
2.34989 
2.34764 
2.34541 
2 .34317 
2.34094 
2.33872 
2.33650 
2 .33428 
2.33208 
2 .32988 
2.32768 
2. 3 2 5 4 8  
2.32330 
2.32 1 1 2  
2 .31894 
2.31677 
2.31460 
2.31244 
2.3 1029 
2.30814 
2.30599 
2.30385 
2.30172 
2.29958 
2.29746 
2.29534 
2.29322 
2.29 1 1  1 
2.2890 1 
2 .28690 
2.28481 

2.49550 
2.49300 
2.49051 
2.48802 
2.48555 
2.48308 
2.4 8061 
2.47815 
2.47570 
2.47326 
2.47081 
2. 468 38 
2.46595 
2.46353 
2.46112 
2. 45870 
2.45630 
2 .4539 1 
2.451 52 
2.44913 
2.44675 
2.44438 
2.44201 
2.43965 
2. 43730 
2.43495 
2.43260 
2.43027 
2.42793 
2.42561 
2.42328 
2.42097 
2.4 1866 
2.41636 
2. 4 1406 
2.4 1177 
2. 40948 
2.407 20 
2.40492 
2. 40266 
2. 40039 
2.398 13 
2.39587 
2.39363 
2.39138 
2.389 14 
2 .38691 
2.38469 
2.38246 
2.38025 
2.37804 

2 .59609 
2.59345 
2.59082 
2.58819 
2.58558 
2.58296 
2.58036 
2.57776 
2 - 5 7 5  17 
2.57259 
2.57001 
2 .56744 
2.56487 
2 .56232 
2.55977 
2.557 22  
2.55468 
2 .55215 
2.54963 
2 .54711 
2.54460 
2 . 5 4 2 1 0  
2 .53960 
2 .53711 
2.53462 
2.532 14 
2.52967 
2.52720 
2.52474 
2.52229 
2.51984 
2.51739 
2.51496 
2.51253 
2 .51011 
2 .50768 
2.50527 
2.50287 
2 .50047 
2.49808 
2. 49568 
2.49330 
2.49093 
2 .48856 
2.48619 
2.48383 
2.48148 
2.479 13 
2.47679 
2. 4 7 4 4 5  
2 - 4 7 2  12 

2.69780 
2.69502 
2.69224 
2 .68946 
2.68670 
2.68394 
2.68120 
2.67845 
2.67572 
2.67299 
2.67027 
2.66756 
2.66485 
2.662 16 
2.65946 
2.65678 
2.654 10 
2.65143 
2.64877 
2.64612 
2.64346 
2.64082 
2.63819 
2.63556 
2.63294 A 

2 - 6 3 0 3 2  
2.62772 
2.62512 
2.62252 
2.61994 
2.61736 
2.61478 
2.61221 2.60965 

2 - 6 0 7  10 
2.60455 
2.60201 
2.59947 
2.59694 
2.59442 
2 .59190 
2 .58940 
2.58690 
2.58440 
2 .581 9 1  
2.57942 
2.57694 
2.57447 
2 .57201 
2.56954 
2.56709 

A 

P 

. . 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21 - 6 0  
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24.20 
24. 40 
24. 60 
24.80 
25.00 
25.20 
2 5 .  40 
25.60 
25.80 
26.00 
26.20 
26.cCO 
26.60 
26.80 
27.00 
27.20 
27. 40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

2 .e0067 
2.79 773 
2.79 480 
2.79187 
2.78896 
2.78605 
2.78315 
2.78025 
2.77737 
2.77 450 
2.77162 
2.76877 
2.76 591 
2.76 307 
2.76024 
2.75740 
2.75 458 
2.75 177 
2.76 897 
2.746 17 
2.74337 
2.74059 
2 -73  782 
2.73504 
2.73229 
2.72953 
2.72678 
2.72404 
2.72131 
2.7 1859 
2.71587 
2.71315 
2.71045 
2.70776 
2.70507 
2.70238 
2.6997 1 
2.69 704 
2.69438 
2.69172 
2.68907 
2.68643 
2.68 380 
2.68117 
2.67855 
2.67593 
2.61332 
2.67073 
2.66813 
2.66 554 
2.66 296 

2.9 0472 
2.90162 
2.89854 
2.89545 
2.89238 
2.8 893 1 
2.8 8625 
2.88320 
2.88017 
2.87713 
2.87411 
2.871 10 
2.86809 
2.86510 
2.86211 
2.8 591 2 
2.8561 5 
2.8 53 1 9 
2.8 502U 
2.84729 
2.04435 
2.84142 
2.83850 
2.83558 
2.8 3267 
2.0 2977 
2.82688 
2.82400 
2.82112 
2.81825 
2.8 1539 
2.8 1254 
2.80970 
2.80686 
2.80403 
2.80120 
2.79839 
2.79558 
2.7 9278 
2.79000 
2.78721 
2.78443 
2.78166 
2.77890 
2.776 14 
2.77339 
2.77065 
2.7 679 1 
2.76518 
2.76247 
2.7 5975 

3.01000 
3.00673 
3.00348 
3.00023 
2.99699 
2.993 76 
2.99054 
2.987 3 3  
2.98413 
2.98094 
2.97775 
2.97458 
2.97142 
2.96826 
2.96512 
2.96 1 98 
2.95885 
2.95 5 73 
2.95262 
2.9U952 
2.94642 
2.94 3 34 
2.94027 
2.93720 
2.93414 
2.93109 
2.92805 
2.9250 1 
2.92199 
2.91898 
2.91596 
2.91297 
2.90998 
2.90699 
2.90402 
2.90105 
2.89809 
2.895 14 
2.89220 
2.889 27 
2.88633 
2.883 42 
2.88051 
2.87760 
2.87411 
2.87 1 82 
2.86894 
2.86607 
2.86320 
2.86034 
2.85749 

3.11654 
3.11310 
3.10967 
3.10625 
3.10284 
3 -09944 
3 -09605  
3.09267 
3.0 89 30 
3.0859U 
3 -082 59 
3.07925 
3.07593 
3.07261 
3 -06930 
3.06599 
3.06270 
3 -05942  
3.05615 
3.05289 
3.04963 
3.04639 
3.04316 
3.03994 
3.03672 
3 .O 335 1 
3.03032 
3.02713 
3.0 2395 
3.02078 
3.01762 
3 .O 1446 
3.01132 
3.008 19 
3.00506 
3.00194 
2.99884 
2.99574 
2.99264 
2.98956 
2.98649 
2 -98342  
2..98036 
2.97732 
2.97427 
2.97124 
2.96822 
2.9 65 20 
2.962 19 
2.95920 
2.956 20 

3.22444 
3.2208 1 
3.21714 
3.21354 
3.20996 
3. 20638 
3.20282 
3. 19925 
3.19571 
3. 19218 
3.18865 
3. 18514 
3.18164 
3. 17816 
3. 17467 
3. 17120 
3. 16774 
3. 16429 
3. 16086 
3. 15743 
3. 15401 
3. 15060 
3. 14720 
3. 1438 1 
3.14043 
3. 13706 
3.13370 
3.13035 
3. 12701 
3.12369 
3. 12037 
3. 11705 
3. 11375 
3. 11046 
3.10718 
3. 10390 
3.10064 
3.09739 
3.09 4 15 
3.09091 
3.08768 
3.08 446 
3.08 125  
3.07806 
3.07487 
3.07 168 
3.06851 
3.06535 
3.06219 
3.05904 
3.0559 1 

3.33362 
3.32981 
3.32601 
3.32223 
3 -31845 
3.31469 
3.31094 
3.30720 
3.30341 
3.29969 
3.29599 
3.29229 
3 -28862 
3.28495 
3 -28129 
3 -27764 
3.27400 
3.27038 
3.26677 
3.263 17 
3.25957 
3.25599 
3.25243 
3.24886 
3.24532 
3.24178 
3.23825 
3.2347U 
3.23123 
3.22774 
3.22425 
3.22077 
3.21731 
3.21385 
3.21041 
3.20697 
3 -20355 
3.20014 
3.19673 
3.19334 
3.18995 
3.18657 
3.18321 
3.17986 
3.17651 
3.173 17 
3.16984 
3.16653 
3.16321 
3.15992 
3.15662 

3.44419 
3.44019 
3. 43620 
3.43221 
3.42824 
3.42428 
3.42034 
3.41641 
3.41249 
3.40859 
3. 40469 
3.40082 
3.39695 
3.39309 
3.38918 
3.38534 
3. 38153 
3.37772 
3.37393 
3.37015 
3.36637 
3.36261 
3.35887 
3.35513 
3.35141 
3. 34769 
3.34399 
3.34030 
3.33662 
3.33 295 
3.32930 
3.32565 
3.32201 
3.31839 
3.31478 
3. 31 117 
3.30758 
3.30400 
3.30043 
3.29688 
3. 29332 
3.28978 
3.28625 
3.28274 
3.27923 
3. 27573 
3.27224 
3.26877 
3.26530 
3.26 1 8 5  
3. 25839 

3.55619 
3.55198 
3.54778 
3.54359 
3.53942 
3.53526 
3.531 12 
3.52699 
3.52288 
3.5 1877 
3.51468 
3.51060 
3.50654 
3.50249 
3. 49846 
3. 49443 
3 .  49042 
3.48643 
3.4 8244 
3.47847 
3.47444 
3.47049 
3.46656 
3.46264 
3.45873 
3.45484 
3.45095 
3.447 08 
3.44322 
3.43937 
3.43554 
3.431 71 
3. 42790 
3.4 24 11 
3.42032 
3.41653 
3.4 1277 
3.40902 
3.40528 
3.40155 
3.39783 
3.394 11 
3.39042 
3.38673 
3.38306 
3.37939 
3.37574 
3.372 10 
3.36847 
3.36485 
3.36123 

3.66966 
3.66523 
3.66083 
3.65643 
3.65204 
3.64767 
3.64332 
3.63898 
3.63466 
3.63036 
3.62605 
3.62178 
3.61751 
3.61326 
3.60903 
3.60480 
3.60059 
3.59640 
3.59222 
3.58805 
3.58389 
3.57975 
3.57563 
3.5715 1 
3.56733 
3.56325 
3.55917 
3.55511 
3.55107 
3.54704 
3.54301 
3.53900 
3.53501 
3.53103 
3.52706 
3.52309 
3.51915 
3 .5  1522 
3.51 130 
3.50739 
3.50349 
3.49961 
3.49573 
3.49188 
3.48802 
3.48419 
3.48036 
3.47655 
3.47274 
3.46895 
3.465 17 

3.78467 
3.78001 
3.77538 
3.77076 
3.766 16 
3.76157 
3.75700 
3.75244 
3.74790 
3.74338 
3.73887 
3.73437 
3.72990 
3.72544 
3.72100 
3.7 1655 
3.71214 
3 -70714 
3.70335 
3.69898 
3.69462 
3.69028 
3.68596 
3.68 164 
3.67734 
3.67305 cn 
3.66878 
3.66453 
3 -66028 
3.65606 
3 -65176 
3.64755 
3.64337 
3.63920 
3 -63504 
3.63089 
3.62675 
3.62264 
3.61853 
3.6 1 444 
3.6 1035 
3.60629 
3.60223 
3.598 19 
3.59416 
3.59014 
3.58614 
3.582 15 
3.57817 
3.57420 
3.57024 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
2 2.00 
22.20 
22. 40 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24. 20 
24.40 
24.60 
24. 80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
2 6 - 4 0  
26.60 
26.80 
27.00 
27.20 
27 .40  
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29. 40 
29.60 
29.80 
30.00 

3.90 125 
3.89636 
3.89 149 
3.88664 
3.88 180 
3.87698 
3 .E7219 
3.86740 
3.86264 
3.85789 
3.85315 
3.84 844 
3 - 8 4  374 
3.83 906 
3.83440 
3.82975 
3.82511 
3.82050 
3.81 5 9 0  
3.81 132 
3.80674 
3.80 219 
3.79765 
3.79313 
3.78 862 
3.78 413 
3 - 7 7  965 
3.77519 
3.77 075 
3.76 632 
3.76190 
3.75750 
3.75 3 1  1 
3.74874 
3 .74438 
3.74003 
3.73 56 1 
3.73 130 
3.72700 
3.72 27 2 
3.7 1844 
3.71419 
3.70 994 
3.70 572 
3.70 149 
3.69729 
3.69310 
3.68892 
3.68476 
3.68 06 1 
3.67647 

4.01946 
4.0 1433 
4.0 0922 
4. 004 12 
3.99905 
3.99398 
3.98895 
3.98392 
3.97893 
3.97394 
3.96897 
3.96402 
3.9591 0 
3.95419 
3.94929 
3.9444 1 
3.9 3956 
3.9 347 2 
3.92989 
3.9 250 9 
3.92029 
3.91552 
3.9 1076 
3.9 0602 
3.90130 
3.89659 
3.89190 
3.88723 
3.88258 
3.8 779 3 
3.87330 
3.86869 
3.864 10 
3.85952 
3.85496 
3.85041 
3.84588 
3.84136 
3.8 3686 
3.83237 
3.82780 
3.82334 
3.8 1890 
3.81448 
3.8 1007 
3.80567 
3.80128 
3.7 9692 
3.7 9256 
3.78822 
3.78389 

4 .13937 
4. 13398 
4. 1 2 8 6 1  
4.12326 
4.11793 
4.11262 
4.10733 
4. 1 0 2 0 6  
4.09681 
4. 09 1 5 8  
4.08637 
4.081 1 8  
4.07601 
4.07086 
4 .06 5 7  3 
4.060 6 1 
4.055 5 2  
4.05044 
4 . 045 3 8  
4.04 0 3 5  
4.03532 
4.03032 
4.02534 
4.02037 
4.01542 
4.01049 
4.00558 
4.00068 
3.99580 
3.99094 
3.98610 
3.98126 
3.97645 
3.97167 
3.96689 
3.96212 
3.95738 
3.95265 
3.94795 
3.94325 
3.93857 
3.93390 
3.92926 
3.92463 
3.9200 1 
3.91 5 3 0  
3.91072 
3.90616 
3.90 1 6 0  
3.89706 
3.89253 

4.261 0 3  
4.25538 
4 - 2 4 9 7 4  
4.244 1 2  
(1.23853 
4. 2 3295 
4.22740 
4.22187 
4 .21636 
4.21088 
4 .20540 
4.19996 
4 .19454 
4 .18914 
4 e 18376 
4 .17840 
4.17305 
4 .16773 
4.16243 
4.157 15 
4 - 1 5 1  88  
4.14664 
4 .14143 
4 .13622 
4.13104 
4.1 2587 
4.12072 
4 .11559 
4.11048 
4.10540 
4. 10032 
4.095 27  
4 - 0 9 0 2 3  
4 .08521 
4 .08021 
4.07523 
4 - 0 7 0 2 7  
4.06532 
4.06039 
4.05548 
4 .05058 
4.04571 
4 .04084 
4.03600 
4.03118 
4.02636 
4.02157 
4 .01679 
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0.20738 
0.20724 
0.20710 
0.20695 
0.20681 
0.20667 
0.20653 
0.20639 
0.20625 
0.206 11 
0.20596 
0.20582 
0.20568 
0.20554 
0.20540 
0.20526 
0.20512 
0.20499 
0.20485 
0.20471 
0.20457 
0.20443 
0.20429 
0.20415 
0.20402 
0.20388 
0.20374 
0.20360 
0.20347 
0.20333 
0.20319 
0.20305 
0.20292 
0.20278 
0.20265 
0.20251 
0.2 02 37 
0.20224 
0.20210 
0.20197 
0.20183 
0.20170 
0.20156 
0.20143 
0.201 29 
0.20116 
0.20103 
0.20089 
0.20076 

0.21333 
0.21319 
0.21304 
0.21289 
0.21275 
0.21260 
0.21246 
0.21231 
0.21217 
0.21202 
0.21188 
0.21173 
0.21159 
0.21144 
0.21 130  
0.21 1 1 5  
0.21101 
0.21087 
0.21072 
0.21058 
0.21044 
0.21029 
0.21015 
0.2100 1 
0.20987 
0.20973 
0.20958 
0.20944 
0.2093 0 
0.20916 
0.20902 
0.20888 
0.20874 
0.20860 
0.20846 
0.20832 
0.208 1 8 
0.20804 
0.20790 
0.20776 
0.20762 
0.20748 
0.20734 
0.20720 
0.20706 
0.20693 
0.20679 
0.20665 
0.2065 1 
0.20638 
0.20624 

0.21900 
0.21885 
0.21870 
0.21855 
0.2 1840 
0.21825 
0.21810 
0.21795 
0.21780 
0.21766 
0.21751 
0.2 1736 
0.21721 
0.21706 
0.21691 
0.21677 
0.21662 
0.21647 
0.21632 
0.21618 
0.21603 
0.21588 
0.2 1574 
0.2 1559 
0.21544 
0.21530 W 

0.21515 
0.21501 
0 .2  1486 
0.21472 
0.21457 
0.21443 
0.21428 
0 .21414 
0.2 1400 
0.21385 
0.21371 

d 

0.2 
0 . 2  
0.2 
0.2 
0.2 
0 . 2  
0.2 
0.2 
0.2 

3 56 
342 
3 2 8  
314 
299 
285 
27 1 
257 
242 

0.21228 
0.21214 
0.21200 
0.21186 
0.21 172 

a . 



0 

20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
2 1.20 
21.40 
21.60 
21.80 
22.00 
22.20 
2 2 - 4 0  
22.60 
22.80 
23.00 
23.20 
23. 40 
23.60 
23.80 
24.00 
24.20 
24.40 
24.60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27 -40  
27.60 

28.00 
28.20 
28. 40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

27.80 

0.22467 
0.22452 
0.22437 
0.22421 
0 -22406 
0.22390 
0.22 375 
0.22360 
0.22344 
0.22329 
0.22314 
0.22298 
0.22283 
0.22268 
0.22 253 
0.22238 
0.22 223 
0.22207 
0. 22 192 
0.22177 
0 .  22 162 
0.22147 
0.22 132 
0.22 117 
0.22102 
0.22 087 
0.22072 
0.22057 
0.22042 
0.22028 
0.220 1 3  
0.21998 
0.21 983  
0.21968 
0.21953 
0.21939 
0.21924 
0.21909 
0.21 895 
0.2 1880 
0.2 1 865  
0.21851 
0.21836 
0.21821 
0.21807 
0. 21792 
0.21778 
0.21763 
0.21 749 
0.21734 
0.2 1720 

0.2 3034 
0.2 3019 
0.23003 
0.2 2987 
0.22971 
0.22955 
0.22900 
0.2 2924 
0.2 2908 
0.2 2893 
0.2 2877 
0.2 2861 
0.2 2846 
0.22830 
0.2281 4 
0.2 2799 
0.22783 
0.22768 
0.22752 
0.2 2737 
0.2 272 1 
0.22706 
0.2 269 1 
0.2 2675 
0.22660 
0.2 264 5 
0.2 2629 
0.22614 
0.2 2599 
0.2 2583 
0.2 2568 
0.2 2553 
0.2 2538 
0.22523 
0.22507 
0.22492 
0.2 2477 
0.22462 
0.22447 
0.2 2432 
0.2 241 7 
0.22402 
0.2 2387 
0.22372 
0.22357 
0.22342 
0.2 2327 
0.2231 2 
0.22297 
0.22283 
0.2 2268 

0.23602 
0.23585 
0.23569 
0.23553 
0.23537 
0.23521 
0.23504 
0.23U88 
0.23472 
0.23456 
0.23440 
0.23424 
0.23408 
0.23392 
0.23376 
0.23360 
0.23344 
0.23328 
0.23312 
0.23297 
0.23281 
0.23265 
0.23249 
0.23233 
0.23218 
0.23202 
0.23 1 86 
0.23 1 7  1 
0.23155 
0.231 39 
0.23124 
0.23108 
0.23093 
0.23077 
0.23061 
0.23046 
0.23030 
0.230 1 5  
0.23000 
0.22984 
0.22969 
0.22953 
0.22938 
0.22923 
0.22907 
0.22892 
0 .22877 
0.2286 1 
0.22846 
0.2283 1 
0.228 16 

0.24169 
0.241 5 2  
0.24136 
0.241 19 
0.24102 
0.24086 
0.24069 
0.24053 
0.24036 
0.2 40 20  
0.24003 
0.23987 
0.2397 1 
0.23954 
0.23938 
0.2392 1 
0.23905 
0.23889 
0.23873 
0.2 38 5 6  
0.2 3840 
0.23824 
0.23808 
0.23792 
0.2 37 7 6  
0.23759 
0.23743 
0.2 37 27 
0.23711 
0.23695 
0.236 79  
0.23663 
0.23647 
0.2 36 3 1 
0.2 36 16  
0.23600 
0.23584 
0.2 3568 
0.23552 
0.23536 
0.23521 
0.23505 
0.23489 
0.23473 
0.2 34 58 
0.2 34 U2 
0.23426 
0.234 11  
0.233 9 5  
0 .23379 
0.23364 

0.24736 
0.247 19 
0.24702 
0. 24685 
0.24668 
0.24651 
0.29634 
0.24617 
0.24600 
0. 24583 
0.24567 
0.24550 
0.24533 
0.24516 
0.24500 
0.24483 
0.24466 
0.24450 
0.24433 
0.24416 
0.24400 
0.24383 
0.24367 
0. 24350 
0.24333 
0.24317 
0.24301 
0.24284 
0.24268 
0.24251 
0.24235 
0.24219 
0.24202 
0.24186 
0.24 170 
0.24153 
0.24 137 
0.24 121 
0.24 105  
0.24089 
0.24072 
0.24056 
0.24040 
0.24024 
0.24008 
0.23992 
0.23976 
0.23960 
0.23944 
0.23928 
0.23912 

0.25303 
0.25286 
0.25268 
0.25251 
0.25234 
0.25216 
0 .25199 
0.25182 
0.25164 
0.25147 
0.25130 
0.251 1 3  
0.25096 
0.25079 
0.25061 
0.25044 
0.25027 
0.250 10 
0.2U993 
0.24976 
0.24959 
0.24942 
0.24925 
0.24908 
0.24891 
0.24875 
0.24858 
0.24841 
0.24824 
0.24807 
0.24791 
0.24774 
0.24757 
0.24740 
0.24724 
0.24707 
0.24691 
0.24674 
0.24657 
0.24641 
0.24624 
0.24608 
0.24591 
0.24575 
0.24558 
0.24542 
0 -24526 
0.24509 
0.24493 
0.24477 
0.24460 

0.2587 1 
0. 25853 
0.25835 
0. 25817 
0.25799 
0.25782 
0.25764 
0.25746 
0 .25729 
0.257 11 
0.25693 
0.25676 
0 .25658 
0.25641 
0. 25623 
0.25606 
0 .25588 
0. 25571 
0.25553 
0.25536 
0.25519 
0.25501 
0.2548U 
0. 25 467 
0.25449 
0 .25432 
0.25415 
0.25398 
0.25381 
0. 25363 
0.25346 
0.25329 
0.25312 
0.25295 
0.25278 
0.25261 
0.25244 
0. 25227 
0 .25210 
0.25 193  
0.25176 
0. 25 159  
0.25143 
0.25126 
0.25 109 
0. 25092 
0 .25075 
0 .25059 
0.25042 
0. 25025 
0.25009 

0.26438 
0.26420 
0.26402 
0.26383 
0.26365 
0.26347 
0.26329 
0.263 11 
0.26293 
0.26275 
0.26257 
0.26239 
0.26221 
0.26203 
0.261 85  
0.26167 
0.26149 
0.261 32 
0.261 14 
0.26096 
0.26078 
0.26061 
0.26043 
0.260 25 
0.26008 
0.25990 
0.25972 
0.25955 
0.25937 
0.25920 
0.25902 
0.25885 
0.25867 
0.25850 
0.25832 
0.25815 
0.25798 
0.25780 
0.2 5763 
0.25746 
0.257 28 
0.257 1 1 
0.25694 
0.25677 
0.25659 
0.25642 
0.256 25 
0.25608 
0.25591 
0.25574 
0.25557 

0.27005 
0.26987 
0.26968 
0.26950 
0.2693 1 
0.26913 
0.26894 
0.26876 
0.26857 
0.26839 
0.26820 
0.26802 
0.26784 
0.26765 
0.26747 
0.26729 
0 .2671 1 
0.26692 
0.26674 
0.26656 
0.26638 
0.26620 
0.26602 
0.26584 
0.26566 
0.26548 
0.26530 
0.2651 2 
0.26494 
0.26476 
0.26458 
0.26440 
0.26422 
0.26404 
0.26387 
0.26369 
0.26351 
0.26333 
0.26316 
0.26298 
0.26280 
0.26263 
0.26245 
0.26228 
0.26210 
0.26192 
0.26175 
0.26157 
0.26140 
0 -26  123  
0.26105 

0.27573 
0.27554 
0.27535 
0.27516 
0.27497 
0 .27078 
0.27459 
0.27440 
0.27422 
0.27403 
0.27384 
0 .27365 
0.27347 
0.27328 
0.27309 
0.27290 
0.27272 
0.27253 
0.27235 
0.27216 
0.27198 
0.27179 
0.27161 
0.27 142 
0.27124 
0.27105 .o 

0.27087 
0.27069 
0.27050 
0.27032 
0.27014 
0.26996 
0.26977 
0.26959 
0 .26941 
0 .26923 
0.26905 
0 .26887 
0.26869 
0.26850 
0.26832 
0.26814 
0.26796 
0.26779 
0.2676 1 
0.26743 
0.26725 
0.26707 
0 .26689 
0.26671 
0.26654 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
2 1 - 8 0  
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24 -00  
24.20 
24.u0 
24.60 
24.80 
25.00 
25.20 
25. 40 
25.60 
25.80 
26.00 
26.20 
26. UO 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

0.28141 
0.28 121 
0.28 102 
0.28082 
0.28063 
0.28044 
0.28025 
0.28005 
0.27986 
0.27967 
0.27948 
0.27929 
0.27909 
0.27890 
0.27871 
0.27852 
0.27833 
0.27814 
0.27795 
0.27776 
0.27 757 
0.27739 
0.27720 
0.27701 
0.27682 
0.27663 
0.27644 
0.27626 
0.27607 
0.27588 
0.27 570 
0.27551 
0.27532 
0.27514 
0.27495 
0.27177 
0.27458 
0.27440 
0.27421 
0 .27403  
0.27 385 
0.27366 
0.27348 
0.27330 
0.27311 
0.27 293 
0.27275 
0.27257 
0.27238 
0.27220 
0.27202 

0.2 8708 
0.2 8688 
0.28669 
0.28649 
0.2 8629 
0.2 8609 
0.28590 
0.2 8570 
0.2 8550 
0.2853 1 
0.2851 1 
0.2 8492 
0.28472 
0.2 8453 
0.28433 
0.2 841 4 
0.28395 
0.28375 
0.28356 
0.28336 
0.28317 
0.28298 
0.2 8279 
0.28259 
0.2 8240 
0.28221 
0.28202 
0.2 81 83  
0.28164 
0.28145 
0.2 8126 
0.28107 
0.28088 
0.28069 
0.2 8050 
0.2803 1 
0.28012 
0.27993 
0.27974 
0.2 7956 
0.27937 
0.2791 8 
0.2 7899 
0.2 788 1 
0.27862 
0.27843 
0.2 7825 
0.2 7806 
0.27788 
0.27769 
0.27750 

0.29276 
0.29256 
0.29235 
0.29 2 15 
0.29 1 9 5  
0.29 1 7 5  
0.29 155  
0.29 1 35 
0.291 15 
0.29095 
0.29075 
0.29055 
0.290 35 
0.29015 
0.28996 
0.28976 
0.289 56 
0.28936 
0.289 16 
0.28897 
0.28877 
0.28857 
0.28838 
0.288 18 
0.28799 
0.28779 
0.28760 
0.28740 
0.28721 
0.28701 
0.28682 
0.28662 
0.28643 
0.28624 
0.28604 
0.28585 
0.28566 
0.28547 
0.285 27 
0.28508 
0.28489 
0.28170 
0.28451 
0.28432 
0.28113 
0.28394 
0.28375 
0.28356 
0.28337 
0.28318 
0.28299 

0.29844 
0.2 982 3 
0.29802 
0.2 97 8 2  
0.29761 
0.29741 
0.2 97 20 
0.29700 
0.29680 
0.2 9659 
0.29639 
0.296 19 
0.29598 
0.29578 
0.29558 
0.29538 
0.295 1 7 
0.29497 
0.29477 
0.2 94 57  
0.29437 
0.294 17 
0.29397 
0.2 93 77  
0.29357 
0 -29337 
0.293 1 7 
0.29297 
0.29277 
0.29258 
0.292 38 
0.29218 
0.29198 
0.29179 
0.291 59 
0.29139 
0.291 20 
0.29100 
0.29080 
0.2906 1 
0.29041 
0.290 2 2  
0.29002 
0.28983 
0 -28964 
0.28944 
0.289 25  
0.28905 
0.28886 
0.28867 
0.28848 

0.30411 
0.30390 
0.30369 
0.30348 
0.30328 
0.30307 
0.30286 
0.30265 
0.30244 
0.30223 
0.30203 
0.30 182 
0.30161 
0. 30 141 
0.30 120 
0.30099 
0.30079 
0. 30058 
0.30038 
0.30017 
0.29997 
0.29976 
0.29956 
0.29936 
0.29915 
0. 29895 
0.29875 
0.29855 
0.29834 
0.29814 
0.29794 
0.29774 
0.29754 
0.29734 
0.29714 
0.29693 
0.29673 
0.29653 
0.29634 
0.29614 
0.29594 
0.29574 
0.29554 
0. 29534 
0.29514 
0.29495 
0.29475 
0.29455 
0.29435 
0.29416 
0. 29 396 

0.30979 
0.30958 
0.30936 
0.30915 
0.30894 
0.30873 
0 -3085  1 
0 -30830 
0.30809 
0.30788 
0.30767 
0.30745 
0.30724 
0.30703 
0.30682 
0.30661 
0.30640 
0.30620 
0.30599 
0.30578 
0.30557 
0.30515 0.30536 

0.30495 
0.30974 
0.30453 
0.30432 
0.304 12 
0.30391 
0.30371 
0.30350 
0.30330 
0.30309 
0.30289 
0.30268 
0.30248 
0.30227 
0.30207 
0.301 87 
0.30 166 
0.30146 
0 -30  126 
0.30106 
0.30085 
0.30065 
0.30045 
0.30025 
0.30005 
0.29985 
0.29965 
0.29945 

0.3 1547 
0.31525 
0. 3 1504 
0. 31482 
0.31460 
0.31438 
0.31417 
0.31395 
0.31374 
0.31352 
0.31331 
0.31309 
0. 31 288  
0. 31 266 
0.31 245  
0.31223 
0.31202 
0.31181 
0.31159 
0.31138 
0.31 117 
0.31096 
0.31075 
0.31053 
0.31032 
0.31011 
0.30990 
0.30969 
0.30948 
0.30927 
0.30906 
0.30885 
0.30864 
0.30844 
0. 30823 
0.30802 
0. 30781 
0.30761 
0.30740 
0.307 19 
0.30698 
0.30678 
0.30657 
0. 30637 
0.30616 
0.30596 
0.30575 
0.30555 
0.30534 
0. 30514 
0.30494 

0.321 15 
0.32093 
0.32071 
0.32049 
0.32027 
0.32004 
0.3 1982 
0.3 1960 
0.3 1938 
0.3 19 16 
0.31895 
0.31873 
0.31851 
0.31829 
0.3 1807 
0 .3  1785 
0.31764 
0.31742 
0.3 17 20 
0.31699 
0.31677 
0.31655 
0.31634 
0.3 1612 
0.31591 
0.31569 
0.31548 
0 .3  15 27 
0.31505 
0.31484 
0.31463 
0.31441 
0 . 3  14 20 
0.31399 
0.3 1378 
0.31356 
0.31335 
0.31314 
0.3 1293 
0.3 1272 
0 .3  1251 
0.3 1230 
0.31209 
0 .3  11 88 
0.31167 
0.31146 
0.3 11 25 
0 .3  1105 
0.31084 
0.31063 
0 .3  1042 

0.32683 
0.32660 
0.32638 
0.32615 
0.32593 
0.32570 
0.32548 
0.32526 
0.32503 
0.32481 
0.32559 
0.32436 
0.324 1 4 
0.32392 
0.32370 
0.32348 
0.32325 
0.32303 
0.32281 
0.32259 
0.32237 
0.3221 5 
0.32193 
0.32171 
0.32150 
0.32128 
0.32106 
0.32084 
0.32062 
0.3204 1 
0.320 19 
0.31997 
0.3 1976 
0.31954 
0.31932 
0.31911 
0.31889 
0.31868 
0.31846 
0.31825 
0.31803 
0.3 1782 
0.3 176 1 
0.31740 
0.31718 
0 .3  1697 
0.31676 
0.31654 
0.31633 
0.31612 
0.3 1591 

0.33251 
0.33228 
0.33205 
0.33182 
0.33159 
0.33137 
0.331 14 
0.33091 
0 -33068 
0.33045 
0.33023 
0.33000 
0.32977 
0.32955 
0.32932 
0.32910 
0.32887 
0.32865 
0.32842 
0.32820 
0.32797 
0.32775 
0.32753 
0.32730 
0.32708 0 
0.32686 
0.32664 
0.32642 
0.326 19 
0.32597 
0.32575 
0.32553 
0.32531 
0.32509 
0.32487 
0.32465 
0.32443 
0.32422 
0.32400 
0.32378 
0.32356 
0.32334 
0.32313 
0.32291 
0.32269 
0.32248 
0.32226 
0.32204 
0.321 83 
0.32161 
0.32140 

kl 

. . 



. . . 

20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23. 20 
23. 40 
23.60 
23.80 
24.00 
24.20 
24.40 
24.60 
24.80 
25.00 
25.20 
25. 40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29. 40 
29.60 
29.80 
30.00 

0.65 150 
0.65105 
0.65059 
0.65014 
0.64968 
0.64923 
0.64 877 
0.64832 
0.64787 
0.64742 
0.64 697 
0.64652 
0.64607 
0.64 562 
0.64517 
0.64472 
0.64428 
0.64383 
0.64 339 
0.64294 
0.64250 
0.64205 
0.64161 
0.64 117 
0.64073 
0.64 029 
0.63985 
0.63941 
0.63897 
0.63853 
0.63809 
0.63765 
0.63722 
0.63678 
0.63 634 
0.63591 
0.63 547 
0.63504 
0.6346 1 
0.63418 
0.63374 
0.63331 
0.63288 
0.63245 
0.63202 
0.63159 
0.63116 
0.63074 
0.63031 
0.62988 
0.62 9U6 

0.70865 
0.70815 
0.70765 
0.7 07 15 
0.7 0666 
0.7 06 16 
0.70567 
0.70518 
0.7 OU68 
0.70419 
0.70370 
0.70321 
0.70272 
0.70223 
0.70174 
0.70126 
0.70077 
0.70028 
0.69980 
0.6 993 1 
0.6 9883 
0.69834 
0.69786 
0 . 6  9738 
0.69690 
0.69642 
0.69594 
0.69546 
0.69498 
0.69450 
0.6 9402 
0.69355 
0.69307 
0.69259 
0.6 921 2 
0.69164 
0.69117 
0.6 9070 
0.69023 
0.68976 
0.6 8928 
0.68881 
0.68835 
0.68788 
0.6 874 1 
0.68694 
0.6 8647 
0.68601 
0.6 8554 
0.68508 
0.6846 1 

0.76 5 84 
0.76530 
0.76476 
0.76423 
0.76369 
0.763 15 
0.762 6 2 
0.76209 
0.76 155 
0.76 1 02 
0.76 049 
0.75995 
0.75942 
0.75889 
0.75837 
0.75784 
0.757 31 
0.75678 
0.756 26 
0.75573 
0.75521 
0.75468 
0.754 16 
0.75364 
0.75312 
0.75260 
0.75208 
0.75 1 56 
0.75 104 
0.75052 
0.75000 
0.749 49 
0.74897 
0.74846 
0.74794 
0.74743 
0.74692 
0.74640 
0.74589 
0.74538 
0.74487 
0.744 36 
0.74385 
0.74335 
0.74284 
0.742 33 
0.74183 
0.74132 
0.74082 
0.7403 1 
0.73981 

0.82309 
0.82251 
0.82193 
0.821 35 
0.82077 
0.82020 
0.81962 
0.81904 
0.8 1847 
0.81790 
0.8 17 32 
0.8 1675 
0.81618 
0.8 156 1 
0.8 1504 
0.8 1447 
0.81390 
0.81333 
0.8 1277 
0 .e 1220 
0.81164 
0.81107 
0.81051 
0.80995 
0 .E0938 
0.80882 
0.80826 
0.80770 
0.80715 
0.80659 
0.80603 
0.80547 
0.80492 
0.80436 
0.80381 
0.8 03 26 
0.80270 
0.80215 
0.80160 
0.80105 
0.8 00 50 
0.79996 
0.7 994 1 
0.79886 
0 -7983 1 
0.79777 
0.7 97 2 3 
0.79668 
0.79614 
0.79560 
0.79505 

0.88039 
0.87977 
0.879 15 
0.87853 
0.8779 1 
0.87729 
0.87667 
0. 87606 
0.87544 
0.87U82 
0.87421 
0.87360 
0.87298 
0.87237 
0.87176 
0.87 115 
0.87054 
0.86993 
0. 86933 
0. 86872 
0.868 1 1  
0.86751 
0.86691 
0.86630 
0.86570 
0.86510 
0.86450 
0.86390 
0.86330 
0.86270 
0. 86210 
0.86151 
0.86091 
0.86032 
0.85973 
0.85913 
0.85854 
0.85795 
0.85736 
0.85677 
0.856 18 
0.85559 
0.85501 
0.85442 
0.85383 
0.85325 
0.85267 
0.85208 
0.85150 
0.85034 0.85092 

0.93775 
0 -93709 
0.93642 
0.93576 
0.935 10 
0.93444 
0.93378 
0.933 12 
0.93246 
0.93180 
0.931 15 
0.93049 
0.92984 
0.929 19 
0.92853 
0.92788 
0.927 23 
0.92658 
0.92593 
0.92529 
0.92464 
0.92399 
0.92335 
0.92271 
0.92206 
0.92142 
0.92078 
0.920 14 
0.91950 
0.91886 
0.91823 
0.91759 
0.9 16 95 
0.9 1632 
0.91569 
0.91505 
0.91442 
0.9 1379 
0.91316 
0.91253 
0.91 190 
0.91 127 
0.9 1065 
0.9 1002 
0.90940 
0.90877 
0.90815 
0 .go753 
0 .go691 
0.90629 
0.90567 

0.99516 
0.99445 
0.99375 
0.99304 
0.99234 
0.99164 
0.99093 
0.99023 
0.98953 
0.98884 
0.988 14 
0.98744 
0.98674 
0.98605 
0.98536 
0.98466 
0.98397 
0.98328 
0.98259 
0.98190 
0.98 122 
0.98053 
0.97984 
0.97916 
0.97848 
0.97779 
0.9771 1 
0.97643 
0.97575 
0.97507 
0.97439 
0.97372 
0.97304 
0.97237 
0.97169 
0.97 102 
0.97035 
0.96968 
0.96901 
0.96834 
0.96767 
0.96700 
0.9663U 
0.96567 
0.96501 
0.96434 
0.96368 
0.96302 
0.96236 
0. 96 170 
0.96104 

1.05262 
1.05187 
1.05112 
1.050 38 
1.04963 
1 .04889 
1.048 14 
l.OU7UO 
1 .04666 
1.04592 
1.045 18 
1.044u4 
1.04370 
1.04296 
1.04223 
1.04149 
1.04076 
1.04003 
1.03930 
1.03857 
1.03784 
1.03711 
1.03638 
1.03566 
1.03493 
1.03421 
1.03349 
1.03277 
1.03204 
1.031 33 
1.03061 
1.02989 
1.02917 
1.0 2846 
1.02774 
1.02703 
1.02632 
1.02561 
1.02490 
1.02419 
1.02348 
1.02277 
1.02207 
1.02136 
1.02066 
1.01995 
1.0 1925 
1.01855 
1.01785 
1.01715 
1.01645 

1.11014 
1.10934 
1.10855 
1.10776 
1.10697 
1.10619 
1. 10540 
1.10461 
1.10383 
1.10305 
1.10227 
1.10149 
1.10071 
1.09993 
1.09915 
1.09837 
1.09760 
1.09683 
1.09605 
1.09528 
1.09451 
1.09374 
1.09297 
1.09221 
1.09144 
1.09067 
1.0899 1 
1.08915 
1.08839 
1.08763 
1.08687 
1.08611 
1.08535 
1.08459 
1.08384 
1.08309 
1.08233 
1.08158 
1.08083 
1.08008 
1.07933 
1.07859 
1.07784 
1.07710 
1.07635 
1.0756 1 
1.07487 
1.074 1 3 
1.07338 1.07265 

1.07191 

1.16770 
1.16687 
1.16603 
1.16520 
1.16437 
1. 16354 
1.16271 
1.16188 
1.16105 
1.16023 
1.15940 
1.15858 
1.15776 
1.15694 
1.15612 
1.15530 
1.15448 
1.15367 
1.15286 
1 - 15204 
1.15123 
1.15042 
1.14961 
1.14880 
1.14799 h) 

1.14719 
1.14638 
1.14558 
1.14478 
1.14397 
1.14317 
1.14237 
1.14157 
1.14078 
1.13998 
1.13919 
1.13839 
1.13760 
1.13681 
1.13602 
1.13523 
1.13444 
1.13366 
1.13287 
1.13209 
1.13130 
1.13052 
1.12974 
1.12896 
1.128 18 
1.12740 

- 
1 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
2 1  -40 
21.60 
2 1 - 8 0  
22.00 
22.20 
22. 40 
22.60 
22.80 
23.00 
23. 20 
23.40 
23.60 
23.80 
24.00 
24. 20 
24.40 
24.60 
24.80 
25.00 
25.20 
25.UO 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

1.22532 
1.22444 
1.22357 
1.22269 
1.22 182 
1.22094 
1.22007 
1.21920 
1.21833 
1.21746 
1.21659 
1.21 573 
1.21486 
1.21 400 
1.21314 
1.21 228 
1.21 142 
1.21056 
1.20971 
1.20885 
1 * 20800  
1.20 71  U 
1 - 2 0  629 
1.20544 
1.20459 
1.20374 
1.20 290 
1.20205 
1.20121 
1.20037 
1. 19952  
1.19868 
1.19784 
1 .19701  
1.19617 
1.19533 
1.19450 
1.19367 

.19283  

.19200  

.19 117 . 19034 
- 1 8 9 5 2  
.18 869 
- 1 8 7 8 7  
. l e 7 0 4  

1.18622 
1.18540 
1.18458 
1.18376 
1.18294 

1.28299 
1.28207 
1.28115 
1.28023 
1.2793 1 
1.2 7840 
1.2 774 8 
1.2 765 7 
1.27566 
1.2 7474 
1.2 7383 
1.2 7293 
1.27202 
1.2711 1 
1.27021 
1.26931 
1.26840 
1.26750 
1.2666 1 
1.26571 
1.2 648 1 
1.26392 
1.26302 
1.26213 
1.26124 
1.26035 
1.25946 
1.25857 
1.25769 
1.25680 

.25592 
- 2  550Q 
- 2 5 4 1 6  
.2 532 8 
- 2  5240 
.25152 
- 2  506 5 
.2 497 7 
.24890 
- 2 4 8 0 3  
.24716 
- 2  4629 
. 2  454 2 
.2 4456 
- 2 0 3 6 9  
.24283 

1.20196 
1.24110 
1.2 0024 
1.23938 
1.23853 

.3UO 7 1 
,33975 
.33879 
.33782  
- 3 3 6 8 6  
.33590 
.33494 
.33399  
.33303 
.33208  
- 3 3 1  12 
.330 17 
.32922 
.32827 
.32733 
.32638  
.32544 
.32449 
-32355 
- 3 2 2 6 1  
.32167 
.32074 
.31980 
.31886  
- 3 1 7 9 3  
- 3 1 7 0 0  
-31607  
.3151U 
.3142 1 
.313 29 
.31236  

1.31 1 4 4  
1.31052 
1.30960 
I .  30868 
1.30776 
1.30684 
1.30593 
1.30501 
1.30410 
1.30 3 19 
1.30228 
1.30137 
1.30046 
1.29956 
1.29865 
1.29775 
1.29685 
1.29594 
1.295 05  
1.29 4 15 

1.39849 
1.39748 
1.39647 
1.39586 
1.39046 
1.39345 
1.39245 
1.39145 
1.39045 
1.38946 
1.38846 
1.38746 
1.38647 
1.38548 
1.38449 
1.38350 
1 .38251  
1.38153 
1.38055 
1.37956 
1.37858 
1.37760 
1.37662 
1.37565 
1.37467 
1.3 7370  
1.37272 
1.371 7 5  
1.37078 
1.36982 
1.36885 
1.36788 
1 .36692  
1.36596 
1.36500 
1.36403 
1.36308 
1.36212 
1.361 1 7  
1.36021 
1.35926 
1.35831 
1.35736 
1.3 564 1 
1.35546 
1.35452 
1.35357 
1.35263 
1.35169 
1.35075 
1 .34981  

1.45631 
1.45526 
1.45421 
1.45315 
1.45211 
1.45106 
1.45001 
1. 40897  
1.44793 
1. 44689 
1.44584 
1.4U481 
1.44377 
1. 44274 
1.44 170 
1.44067 
1.53964 
1.43861 
1.43758 
1. 43656  
1.43554 
1. 43051  
1.43349 
1.43247 
1.43 145 
1. 43044 
1.42942 
1. 4284 1 
1.42740 
1.42639 
1.42538 
1.42437 
1.42336 
1.42236 
1.42 136 
1.42036 
1.41936 
1.41836 
1.41736 
1.01637 
1.41537 
1.41 U38 
1.41339 
1.41240 
1.41141 
1. 41042 
1.40944 
1.40845 
1.40747 
1.40649 
1.40551 

.51418 

.51309 
-5 1 1  99 
.51090 
.SO980 
.50871 
- 5 0 7 6 2  
.SO653 
.50545 
-50436  
.50328  
.502 20 
- 5 0 1  12 
.50004 
.U9896 
- 4 9 7 8 9  
- 4 9 6 8 1  
-49574  
- 4 9 4 6 7  
- 4 9 3 6 0  
- 4 9 2 5 4  
.491U7 
.U9041 
.48935 
.488 28 
.48722 
.48617 
- 4 8 5  11  
.48406 
. be301  
.48195 
.48090 
.47986 
.47881 
.47777 
,47672 
.47568 
- 4 7 4 6 4  
.47360 
.47256 
.47153 
,47049 
.U6946 
.46843 
.46740 
.46637 

1 - 4 6 5 3 5  
1 .U6432 
1.46330 
1 .462 27  
1.46125 

1 .57211  
1.57097 
1.56983 
1.56869 
1. 56755 
1.566U1 
1. 56528  
1.56415 
1.56302 
1.56189 
1.56076 
1.55964 
1.55851 
1.55739 
1.55627 
1.55515 
1.55404 
1.55292 
1.55 18 1 
1.55069 
1.54958 
1. 548U8 
1.54737 
1.54626 
1.54516 
1.54406 
1.5U296 
1.54186 
1. 54076  
1.53967 
1.53857 
1.53748 
1.53639 
1.53530 
1.53422 
1.53313 
1.53200 
1.53096 
1.52988 
1.52880 
1.52773 
1.52665 
1.52558 
1.52050 
1.52343 
1.52236 
1.52 129 
1.52023 
1.51916 
1.51810 
1.51704 

1.63009 
1.62890 
1.6 277 1 
1.6 2653 
1.62535 
1.62U17 
1.62299 
1.62181 
1.62064 
1.61947 
1.61829 
1.6 1712 
1.61596 
1.61479 
1.61363 
1.6 1246 
1.61130 
1.6 1014 
1.60899 
1.60783 
1.60668 
1.60553 
1.60438 
1.60323 
1.60208 
1.60094 
1.59979 
1.59865 
1.59751 
1.59637 
1.59524 
1.594 10 
1.59297 
1.59184 
1.5907 1 
1.58958 
1.58846 
1.58733 
1.58621 
1.58509 
1 .58397 
1.58265 
1.58173 
1.58062 
1.57950 
1.57839 
1.57728 
1.576 18 
1.57507 
1.57397 
1.57286 

1.688 1 1  
1.68688 
1.68565 
1.68UU2 
1.68320 
1.68197 
1.68075 
1.67952 
1.67831 
1.67709 
1.67587 
1.67U66 
1.67345 
1.67224 
1.67103 
1.66982 
1.66862 
1.66742 
1.66621 
1.66502 
1.66382 
1.66262 
1.66143 
1.66024 
1.65905 
1.65786 
1.65667 
1.65549 
1.65430 
1.6531 2 
1.65194 
1.65077 
1.64959 
1.64842 
1.64725 
1.64607 
1.64490 
1.64374 
1.6U257 
1.64141 
1.64025 
1.63909 
1.63793 
1.63677 
1.63562 
1.63446 
1.63331 
1.63216 
1.63102 
1.62987 
1.62873 

1.74619 
1.1449 1 
1.74364 
1.74236 
1.74109 
1.73982 
1.73855 
1.73728 
1.73602 
1.13476 
1.73350 
1.73224 
1.73098 
1.72973 
1 -72848  
1.72723 

1.72473 
1.72349 
1.7222U 
1.72100 
1.71976 
1.71853 
1.71729 
1.71606 h) I. 7 1482 

I .  72598 

- 
h) 

1.71359 
1.71237 
1.71 114 
1.70992 

.70869 
,70747 
- 1 0 6 2 5  
.70504 

.70261 

.70140 
-70019  
.69898 
.69778 
- 6 9 6 5 7  
.69537 
- 6 9 4 1 7  
.69297 
-69177  
- 6 9 0 5 8  

1.68938 
1.68819 
1.68700 
1.68582 
1.68463 

.703a2 

. . . 



* 

20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24.20 
2 4 . 4 0  
24.60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26.00 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28 .40  
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

1 - 8 0  43 1 
.80 299 
.80 167 
-80 035 
.79 903 
. 7 9 7 7 2  
.79640 
- 7 9  509 
.79 378 
.79 248 
.79117 
.78 987 
.78 857 
.78727 
.78597 
.78 468 
.78338 
- 7 8  209 
.78 080 
.77 952 
.77823 
- 7 7  695 
- 7 7 5 6 7  
.77 439 
.77311 
.77 184 
- 7 7  056 
- 7 6 9 2 9  

1.76802 
1.76 675 
1.76549 
1.76422 
1.76 296 
1.76 170 
1.76045 
1.75919 
1.75793 
1.75668 
1.75543 
1.75418 
1.75294 
1.75 169 
1.75045 
1.74921 
1.7U797 
1.74 673 
1.74550 
1.74426 
1.74303 
1.74180 
1.74057 

1.862B9 
1.86112 
1.8 5975 
1.85839 
1.8 570 2 
1.8 5566 
1.8 5113 1 
1.85295 
1.85159 
1.8 5024 
1 I 8  4889 
1.84754 
1.84620 
1.8 4485  
1.8435 1 
1.84217 
1. 8 4 0 8 4  
1.8 3950 
1.83817 
1.8 3683 
1.8 3551 
1.83418 
1.83285 
1.83153 
1.8302 1 
1.8 2889 
1.82757 
1.8 2626 
1.8 2494 
1.82363 
1.82232 
1.8 2102 
1.8 197 1 
1.81841 
1.8 I 7 1  1 
1.81581 
1.8 l a 5 1  
1.8 1321 
1.8 1192 
1.8 1063 
1.8 093 4 
1 -80805 
1.80677 
1.805U8 
1.8 ou20 
1.80292 
1.80164 
1.8 0037 
1.79909 
1.7 9782 
1.7 9655 

1.92071 
1.91929 
1.91788 
1.91647 
1.91506 
1.91366 
1.91225 
1.91085 
1 .go945 
1.90806 
1.90666 
1.90527 
1.90388 
1 .go249 
1.901 10 
1.89972 
1 .89 8 33 
1.89695 
1 .89558 
1 - 8 9  4 20  
1.89282 
1.89145 
1.89008 
1 .E887 1 
1.88735 
1.88599 
1.88463 
1.88327 

- 8 8 1 9 1  
.E8056 
- 8 7 9 2 0  
.E7785 
.E7650 
.E7515 
- 8 7 3 8 1  
- 8 7 2 4 7  
.E7113 
- 8 6 9 7 9  
- 8 6 8 4 5  
- 8 6 7 1 2  
- 8 6 5 7 9  
- 8 6 4 4 6  
.E6313 
. 8 d l 8 0  
.86048 

1.859 15 
1.85783 
1.85652 
1.855 20  
1.85388 
1.85257 

1.97898 
.97752 
.976 0 6  
. 9 7 4 6 1  
.973 15 
- 9 7 1 7 0  
- 9 7 0 2 5  
- 9 6 8 8 0  
- 9 6 7 3 6  
- 9 6 5 9 1  
.96447 
- 9 6 3  03 
.96160 
.960 17 
.95873 
- 9 5 7 3 0  
I 9 5 5  88 
.95445 
.95303 
.95161 
- 9 5 0 1 9  
.go877 
.94736 
.94595 
. 9 4 4 5 u  
.94313 
- 9 4 1 7 2  
.94032 
.9 389 2 

1.93752 
1.93612 
1.93473 
1.93334 
1.93195 
1.93056 
1.92917 
1.92779 
1 .92641 
1.92503 
1.92365 
1.92227 
1.92090 
1.. 9 19 53 
1.91816 
1.9 1679 
1.9 1543 
1.9 1406 
1.91270 
1.91134 
1.90999 
1 .go863 

2.03730 
2.03579 
2.03429 
2.03279 
2.03 128 
2.02979 
2.02829 
2.02680 
2.02 531 
2.02382 
2.02233 
2.02085 
2.01937 
2.01789 
2.01641 
2.01493 
2.01346 
2.01199 
2.01052 
2.00906 
2.00759 
2.00613 
2.00468 
2.00322 
2.00177 
2.00031 
1.99886 
1.9974 1 
1.99597 
1.99453 
1.99308 
1.99165 
1.9902 1 
1.98878 
1.98735 
1.9859 1 
1.98449 
1.98 306 
1.98164 
1.980 22 
1.97880 
1.97738 
1.97597 
1.97456 
1.97314 
1.97174 
1.97033 
1.95893 
1.96752 
1.96612 
1.96473 

2 - 0 9 5 6 7  
2 - 0 9 4  1 1  
2.09256 
2.0910 1 
2.08947 
2 .OB792 
2 -08638 
2.08484 
2 .OB330 
2.08 177 
2.08024 
2.07871 
2.07718 
2.07565 
2.071113 
2.07261 
2 .07109 
2.06958 
2.06807 
2.06656 
2.06505 
2.06354 
2 - 0 6 2  04 
2.06053 
2 - 0 5 9 0 3  
2.05754 
2.056 05 
2.05455 
2 .053 06 
2 .05158 
2 - 0 5 0 0 9  
2 - 0 4 8 6 0  
2.047 13 
2 .OU565 
2.04417 
2.04270 
2.04123 
2.03976 
2.03829 
2.03683 
2.03536 
2.03390 
2.03244 
2 - 0 3 0 9 9  
2.02954 
2.02808 
2 - 0 2 6 6 3  
2.02519 
2 -02374 
2.02230 
2.02086 

2. 15409 
2.15248 
2.15089 
2. 1U929 
2. 14770 
2. 1 4 6 1 0  
2.14452 
2. 1 4 2 9 3  
2.14135 
2. 1 3 9 7 7  
2.13819 
2. 1 3 6 6 1  
2. 1 3 5 0 4  
2.13347 
2.13190 
2.13033 
2.12877 
2. 1 2 7 2 1  
2.12565 
2.12410 
2. 12254 
2 .12099 
2.11944 
2.11789 
2. 1 1 6 3 5  
2.11481 
2.11327 
2.11173 
2.11020 
2. 10867 
2 .10714 
2. 1 0 5 6 1  
2.10408 
2. 1 0 2 5 6  
2.10104 
2.09952 
2.09801 
2.09649 
2.09499 
2.09348 
2.09197 
2.09047 
2.08897 
2 .08747 
2.08597 
2.08447 
2.08298 
2.08149 
2.08000 
2.07852 
2.07703 

2.2 1255 
2.2 1090 
2.20925 
2.20761 
2.20597 
2.20433 
2.20270 
2.20107 
2.19944 
2.19781 
2.196 18 
2.19456 
2.19294 
2.19133 
2.18971 
2.18810 
2.18649 
2.18488 
2.18328 
2.18168 
2.18008 
2. 17848 
2.17689 
2.17530 
2.17371 
2.172 12 
2.17054 
2.16895 
2.16737 
2.16580 
2.16422 
2.16265 
2.16108 
2.15952 
2.15795 
2.15639 
2.15483 
2. 15327 
2.15172 2.15016 

2.14861 
2.1 4706 
2.14552 
2.14398 
2.1 4244 
2.14090 
2.13936 
2.13783 
2.13630 
2.13477 
2.13324 

2.27106 
2 - 2 6 9 3 6  
2.26767 
2.26598 
2.26429 
2.26261 
2.26093 
2.25925 
2.25757 
2.25590 
2.25422 
2.25256 
2.25089 
2.24923 
2.24757 
2.2459 1 
2.24425 
2.24260 
2.24095 
2.23930 
2.23766 
2.23602 
2.23438 
2.23274 
2.231 10 
2.22947 
2.22784 
2.22622 
2.22U59 
2.22297 
2.22135 
2.21973 
2.21812 
2.21651 
2.21490 
2.21329 
2 .21  169 
2.21009 
2.20849 
2.20689 
2.20530 
2.20370 
2.20211 
2.20053 
2.19894 
2.19736 
2.19578 
2.19421 
2.19263 
2.19106 
2.18949 

2 - 3 2 9 6 2  
2.32787 
2.326 13 
2.32440 
2.32266 
2.32093 
2.3 1920 
2.31747 
2.31575 
2.31403 
2.31231 
2.31060 
2.30889 
2.30718 
2.30547 
2.30376 
2.30206 
2 - 3 0 0 3 6  
2 .29867 
2.29698 
2.29528 
2.29360 
2 .29191 
2.29023 h) 

2.28855 
2.28687 
2 - 2 8 5  19 
2.28352 
2 .28185 
2.28019 
2 .27852 
2.27686 
2.27520 
2.27354 
2.27189 
2.27024 
2.26859 
2.26694 
2.26530 
2.26366 
2.26038 2.26202 

2 .25875 
2.25712 
2.25549 
2.25386 
2 .25224 
2.25062 
2.24900 
2.24739 
2.24577 

- 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21. 60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24.20 
24. 40 
24.60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

2.38 822 
2.38643 
2.38464 
2.38 286 
2.38 108 
2.37930 
2 .37752 
2.37 574 
2.37 398 
2.37221 
2.37044 
2.36 868 
2.36692 
2.36516 
2.3634 1 
2.36 166 
2 - 3 5 9 9  1 
2.35817 
2.35643 
2.35469 
2.35295 
2.35 122 
2.349U8 
2.34 775 
2.34603 
2.34 431 
2.34259 
2.34087 
2.339 15 
2.3 3 744 
2.33573 
2.33402 
2.33232 
2.33062 
2.32892 
2.32722 
2.32553 
2.32384 
2.32215 
2.32046 
2.3 1 8 7 8  
2.31 710 
2.3 1 542 
2.31375 
2.31207 
2.31040 
2.30874 
2.30 707 
2 .30541 
2 .30375 
2 .30209 

2.44687 
2. 4 4503 
2.U4319 
2.U4136 
2.43953 
2.U 3771 
2.4 3588 
2.U3406 
2.43224 
2.U3043 
2. U 286 1 
2. U 268 1 
2.42500 
2.42320 
2.u2140 
2.U 1960 
2.U 1780 
2.41601 
2.U 1423 
2.4 1244 
2.U 1066 
2.U0888 
2.40710 
2.U0532 
2.4 0355 
2.U0178 
2.40001 
2.3 9825 
2.39649 
2.39473 
2.39298 
2.39123 
2.38948 
2.38773 
2.38599 
2.38424 
2.3 825 1 
2.38077 
2.3 790U 
2.37731 
2.3 755 8 
2.3 7385 
2.37213 
2.3 704 1 
2.36869 
2.36698 
2.36527 
2.36356 
2.36185 
2.36015 
2.3 5845 

2.50556 
2.50368 
2.50 1 8 0  
2. 49992 
2.49804 
2. 496 16 
2 .49429 
2.49242 
2.49056 
2 .48869 
2.48683 
2.48U98 
2.483 1 3  
2.48128 
2.47943 
2.47758 
2.47574 
2.47390 
2.47207 
2.47024 
2.46840 
2.466 5 8  
2.46476 
2. 46293 
2.46111 
2.45930 
2.45748 
2.45568 
2.45387 
2.45207 
2.45026 
2. 44847 
2.44667 
2.44488 
2.44309 
2.44130 
2.43952 
2.43774 
2.43596 
2.43419 
2.43241 
2.43065 
2.42888 
2.427 1 1  
2.42535 
2.42359 
2.42183 
2.42008 
2.41833 
2. 416 5 8  
2.41484 

2 - 5 6 4 3 1  
2.56237 
2 .56044 
2.55851 
2.55659 
2 .55466 
2.55274 
2.55083 
2.54891 
2 .54700 
2.54510 
2.54319 
2.54129 
2.53940 
2.53750 
2. S 3 5 6  1 
2.53372 
2.531 8 4  
2.52995 
2.5 2807 
2.52619 
2.5 24 3 2  
2 .52245 
2 .52058 
2.51872 
2.5 16 8 6  
2 .51500 
2.51314 
2.51129 
2.50944 
2 .50760 
2.50575 
2.50391 
2 .50207 
2 .50024 
2.4 9 8 4 0  
2.49658 
2 .49475 
2.49292 
2 . 4 9 1 1 1  
2.48928 
2.48747 
2.48566 
2.48385 
2.48205 
2.48024 
2.47844 
2.47664 
2 .47485 
2.47306 
2 - 4 7 1  26  

2.62309 
2.621 1 1  
2.61913 
2.61715 
2.6 1518 
2.61321 
2.61124 
2.60928 
2.60732 
2.60536 
2.60 340 
2.60145 
2.59950 
2.59756 
2.59561 
2.59367 
2.59174 
2.5898 1 
2.58788 
2.58595 
2.58403 
2.58211 
2.580 19 
2.57827 
2. 57636 
2.57446 
2.57255 
2.57065 
2.56875 
2.56686 
2.56496 
2.56307 
2.56 118 
2.55930 
2.55742 
2.55554 
2.55367 
2.55 1 8 0  
2.54993 
2.54806 
2.54620 
2.54434 
2.54248 
2.54063 
2.53878 
2.53693 
2.53508 
2.53324 
2.53 140 
2.52956 
2.52773 

2.681 93 
2 - 6 7 9 9 0  
2 - 6 7 7 8 7  
2 - 6 7 5 8 4  
2.67382 
2.67180 
2.66978 
2.66777 
2.66576 
2 - 6 6 3 7 5  
2.661 7 5  
2.65975 
2.65775 
2.65576 
2 - 6 5 3 7 7  
2.65178 
2.6U980 
2 - 6 4 7 8 2  
2.64585 
2.64387 
2.64190 
2 - 6 3 9 9 3  
2.63797 
2 - 6 3 6 0 1  
2.63405 
2.63209 
2 - 6 3 0  14 
2.62819 
2 .62625 
2.62431 
2.622 3 7  
2.62043 
2.61850 
2.61657 
2 .61465 
2.61272 
2.61080 
2.6 08 88 
2.60697 
2.60505 
2.603 14 
2.60 124 
2.59934 
2.59744 
2.59554 
2.59365 
2 - 5 9 1  7 6  
2 - 5 8 9 8 7  
2.58799 
2.586 1 1  
2.58423 

2 .74081 
2.73872 
2.73664 
2.73457 
2. 7 3 2 5 0  
2.730U3 
2.72837 
2.72631 
2.72425 
2.72219 
2.720 14 
2.71809 
2.71605 
2.7140 1 
2.71 1 9 7  
2.70994 
2 .70790 
2.70588 
2.70385 
2.70183 
2.69981 
2.69780 
2.69579 
2.69378 
2.69 178 
2.68977 
2.68777 
2.68578 
2.68379 
2.68 1 8 0  
2.67981 
2.67783 
2.67585 
2.67388 
2.67 1 9 0  
2.66993 
2.66 7 9 6  
2.66600 
2.66404 
2.66209 
2.66 0 1  3 
2.65818 
2.65623 
2 .65429 
2.65235 
2 .65041 
2.6U841 
2.64654 
2.6446 1 
2.64269 
2.64076 

2.79972 
2.79759 
2.79547 
2.79334 
2.79123 
2.78911 
2.78699 
2.78488 
2.78278 
2.78067 
2.7 78 57 
2.77648 
2.77438 
2.17230 
2.77021 
2.76813 
2.76605 
2.76398 
2.76190 
2.75983 
2.75717 
2.75570 
2.75365 
2.751 59 
2.7 49 54 
2.74149 
2.74545 
2.74340 
2.74136 
2.73933 
2.73730 
2.73527 
2.733 24 
2.73122 
2.72920 
2.72718 
2.72517 
2.723 16 
2.721 16 
2.7 19 15 
2.71715 
2.71515 
2.71316 
2.71117 
2.70919 
2.70720 
2.70522 
2.70324 
2.70127 
2.69930 
2.69733 

2.85869 
2.85651 
2.85433 
2.852 1 6 
2.84999 
2.84783 
2.84566 
2.84350 
2.84135 
2.83920 
2.83705 
2.83U90 
2.83276 
2.83063 
2.82849 
2.82636 
2.82423 
2.82211 
2.81999 
2.8 1787 
2.81576 
2.81365 
2.81155 
2.80944 
2.80734 
2.80524 
2 - 8 0 3  15  
2.80106 
2 - 7 9 8 9 8  
2.79690 
2.79482 
2.79274 
2.79067 
2.78860 
2.786 54 
2.78447 
2.7824 1 
2.78036 
2.7783 1 
2.77626 
2 .77421 
2.772 17 
2.770 1 3  
2.76809 
2.76606 
2.76403 
2.76200 
2.75998 
2.75796 
2 .75594 
2.75393 

2.91770 
2.91547 
2.91325 
2 .91  102 
2.90880 
2.90659 
2 .go438 
2 .go217 
2.89997 
2.89777 
2 - 8 9 5 5 7  
2.89337 
2.89118 
2 .88900 
2 .e8682 
2 - 8 8 4 6 3  
2.88246 
2.88029 
2.87812 
2.87596 
2.87379 
2.87164 
2.86948 
2.86733 
2.86519 N 

2.86304 
2.86090 
2.85876 
2 .e5663 
2.85U51 
2.85238 
2.85025 
2.84813 
2.84602 
2.84391 
2.84 179 
2 .83969 
2.83759 
2.83549 
2 - 8 3 3 4 0  
2.83130 
2.82921 
2.827 13 
2.82505 
2 .E2297 
2.82089 
2.8 1882 
2.81675 
2.81469 
2.81262 
2.81057 

- 

. . c 



. 0 c b . 

20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
2 1  - 4 0  
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23. UO 
23.60  
23.80 
24.00 
24.20 
2 4 - 4 0  
24. 60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.UO 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

0.09747 
0.09740 
0.09733 
0.09727 
0.09720 
0.09714 
0.09707 
0.09700 
0.09694 
0.09687 
0.09680 
0.09674 
0.09667 
0.09661 
0.09 654 
0.09648 
0.09641 
0.09 635 
0 - 0 9 6 2 8  
0.09 622 
0.09 615 
0.09609 
0.09602 
0.09 596 
0.09589 
0.09 583 
0.09576 
0.09570 
0.09563 
0 .09557  
0.09 55 1 
0.09540 
0.09538 
0.09531 
0.09525 
0.09519 
0.09512 
0.09 506 
0.09500 
0 - 0 9  493 
0.09 487 
0.09481 
0.09478 
0.09468 
0.0946 2 
0.09455 
0.09449 
0.09443 
0.09437 
0.09430 
0.09424 

0.10242 
0.10235 
0.10228 
0.10221 
0.10214 
0.10207 
0.10200 
0.10193 
0.10186 
0.10179 
0.10172 
0.10165 
0.10158 
0.10151 
0.10144 
0.10138 
0. 10131 
0.10124 
0.1 0117 
0.10110 
0.1 0103 
0.10097 
0.10090 
0.1 0083 
0.10076 
0.10069 
0.10063 
0.10056 
0.10049 
0.10042 
0.10036 
0.1 0029 
0.10022 
0.10015 
0.10009 
0.10002 
0.09995 
0.0 9989 
0.09982 
0 .O 991 5 
0.09969 
0.0 996 2 
0.09955 
0.0 994 9 
0.09942 
0.09936 
0.0 9929 
0.0 9922 
0.09916 
0.0 9909 
0.0 9903 

0.10737 
0.10729 
0.10722 
0.10715 
0.10707 
0. 10700 
0.10693 
0.10685 
0.10678 
0. 10671  
0.10664 
0.10656 
0.10649 
0.10642 
0.10635 
0.10627 
0. 10620 
0.10613 
0. 10606 
0.10599 
0.10592 
0.10584 
0.10577 
0.10570 
0. 10563 
0.10556 
0.10549 
0.10542 
0.10535 
0.10528 
0. 10521  
0.105 13 
0.10506 
0.10499 
0.10492 
0 .10485  
0.10478 
0.10471 
0.10464 
0.10457 
0.10450 
0. 10443 
0.10436 
0.10430 
0.10423 
0.104 16 
0.10409 
0.10402 
0.10395 
0. 10388 
0. 10381  

0 .11232 
0.11224 
0 .11216 
0.11209 
0 .11201  
0.11193 
0.11186 
0 .11178  
0.11170 
0.1 1163 
0.11155 
0.111U8 
0.1 1140 
0.11133 
0 .11125 
0.11117 
0.111 10 
0.11102 
0.11095 
0.11087 
0 .11080 
0 .11072 
0.11065 
0.1 1057 
0 .11050  
0.1 1043 
0.1 1035 
0.11028 
0.11020 
0.11013 
0.1 1006 
0 .10998  
0.10991 
0.10983 
0.10976 
0 .10969  
0.1096 1 
0.10954 
0 .10947 
0.10939 
0 .10932 
0.10925 
0.109 18 
0 .10910 
0 .10903  
0.10896 
0 .10889 
0 .10881  
0.10874 
0 .10867 
0 .10860 

0. 11727 
0. 11719 
0. 11711  
0.11103 
0. 11695 
0.11687 
0. 11679 
0.11671 
0. 11663 
0. 11655 
0. 11647 
0. 11639 
0. 11631  
0. 11623 
0.11615 
0. 11607 
0.11600 
0. 11592 
0.11 584 
0. 11576 
0.11 568 
0. 11560 
0. 11553 
0.11545 
0.11 537 
0. 11529 
0. 11521 
0. 11514 
0. 11 506 
0. 11498 
0.11491 
0. 11483 
0. 11475 
0. 11467 
0. 11 460 
0. 11452 
0.11444 
0.11437 
0.11429 
0.11422 
0.11414 
0. 11406 
0. 11 399 
0. 11391 
0. 11384 
0.11376 
0.11368 
0.11361 
0. 11353 
0. 11346 
0.11 338 

0.12222 
0.12213 
0.12205 
0.121 97 
0.12 188 
0.12180 
0.12172 
0.12163 
0.12155 
0.12147 
0.12139 
0.121 30 
0.12122 
0.121 14 
0 .121  06 
0.12097 
0.12089 
0 .12081  
0.12073 
0.12065 
0.12056 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

2048 
2040  
2032 
2024  
2016 
2008  
2000 
1992  
1984 

0.1 1976 
0.1 1967 
0.11 959 
0.11951 
0.11943 
0.11935 
0.11927 
0.11920 
0.11912 
0.11904 
0.11896 
0.11888 
0.11880 
0.11872 
0.11864 
0.1 1856 
0.11848 
0.11840 
0.11833 
0.11825 
0.1 1817 

0.12717 
0. 12708  
0.12699 
0. 1 2 6 9 1  
0. 12682  
0.12673 
0.12665 
0 .12656 
0 .12647  
0.12639 
0 .12630 
0. 12622  
0.12613 
0. 12604  
0.12596 
0.12587 
0.12579 
0. 12570  
0.12562 
0.12553 
0.12545 
0. 12536  
0. 12528  
0.12519 
0. 1251  1 
0 .12503  
0- 12494  
0. 12486  
0. 12477  
0. 12469  
0 .12461  
0. 12452 
0 .12444 
0.12436 
0. 12427  
0.1241 9 
0.1241 1 
0. 12402 
0. 12394  
0 .12386  
0 .12377 
0.12369 
0.12361 
0. 12353  
0 .12345 
0.12336 
0.12328 
0.12320 
0.12312 
0.123Q4 
0. 12295  

0.13212 
0.13203 
0.13194 
0.13185 
0.13176 
0.13167 
0.13158 
0.13149 
0.13140 
0.13131 
0.13122 
0.131 13 
0.13104 
0.13095 
0.13086 
0. 13077 
0.13068 
0.13060 
0.13051 
0.13042 
0.13033 
0.13024 
0.130 16 
0.13007 
0.12998 
0.12989 
0.12980 
0.12972 
0.12963 
0. 12954 
0.12946 
0.12937 
0.12928 
0.12920 
0.12911 
0.12902 
0.12894 
0.12885 
0.12876 
0.12868 
0.12859 
0.12851 
0.12842 
0.12834 
0.12825 
0.12816 
0.12808 
0.12799 
0.12791 
0.12783 
0.12774 

0.13707 
0.13698 
0.13688 
0.13679 
0.13669 
0.13660 
0.13651 
0 .13641  
0.13632 
0.13623 
0.13614 
0.13604 
0.13595 
0.13586 
0.13577 
0.13567 
0.13558 
0.13549 
0.13540 
0.13531 
0.13522 
0.13512 
0.13503 
0.13494 
0.13485 
0.13476 
0 .13467 
0.13449 0.13458 

0.13440 
0.13431 
0.13422 
0.13413 
0. 13404 
0.13395 
0.13386 
0.13377 
0 .13368 
0.13359 
0.13350 
0.13341 
0.13332 
0.13323 
0 .13314  
0.13306 
0.13297 
0.13288 
0.13279 
0.13270 
0 .13261  
0.13253 

0.14202 
0.14192 
0.14183 
0 .14173 
0.14163 
0 .14154 
0.14144 
0 .14134  
0.14125 
0 .141  15 
0.14105 
0.14096 
0.14086 
0 .14077  
0.14067 
0.14057 
0 .14048 
0.14038 
0.14029 
0.14019 
0.14010 
0.14000 
0.13991 
0.13982 

0.13963 VI 
0.13953 
0.13944 
0 .1393Q 
0.13925 
0 .13916 
0 .13906 
0.13897 
0.13888 
0 .13878 
0 .13869 
0.13860 
0.13851 
0.13841 
0. 13832 
0.13823 
0.13814 
0.13804 
0.13795 
0.13786 
0.13777 
0.13768 
0.13759 
0.13749 
0.13740 0 .13731  

0 .13972 h) - 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
2 1.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.UO 
23.60 
23.80 
24.00 
24.20 
24.40 
24.60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

0.14697 
0.14687 
0.14677 
0.14667 
0.14657 
0.14647 
0.14637 
0.14627 
0.14617 
0.14607 
0.14597 
0.14587 
0.14577 
0.14 567 
0.14557 
0.14548 
0.14538 
0.14528 
0.14518 
0.14508 
0.14498 
0.14488 
0.14479 
0.14469 
0.14459 
0.14449 
0.14440 
0.14430 
0.14420 
0.14411 
0.  14401 
0.14391 
0.14382 
0.14372 
0.14362 
0.14353 
0. ( 4 3 4 3  
0.14333 
0.1U 324 
0.14314 
0.14305 
0.14 295 
0.14286 
0.14276 
0.14267 
0.14257 
0.14248 
0.14238 
0.14229 
0.14219 
0.14210 

0.15192 
0.15182 
0.15172 
0.15161 
0.15151 
0.151UO 
0.15130 
0.15120 
0.15109 
0.15099 
0.15089 
0.15079 
0.15068 
0. 15058 
0.15048 
0.15038 
0.15027 
0.15017 
0.15007 
0.14997 
0.14987 
0.1 4977 
0.14966 
0.1 4956 
0.1 4946 
0.1 4936 
0.14926 
0.14916 
0.14906 
0.14896 
0.14886 
0.1 4876 
0.14866 
0.14856 
0.14846 
0.14836 
0.1 U826 
0.14816 
0.1 4806 
0.14796 
0.1 4787 
0.1 4777 
0.1 4767 
0.14757 
0.14747 
0.14737 
0. t 4728 
0.1 4718 
0.14708 
0.1 4698 
0.14689 

0.15688 
0.15677 
0.15666 
0.15655 
0.15645 
0. 15634 
0. 15623 
0.15613 
0.15602 
0. 15591 
0. 15581 
0.15570 
0.15559 
0.15549 
0.15538 
0.15528 
0.15517 
0.15507 
0.15496 
0.15486 
0.15475 
0.15465 
0.15454 
0.15444 
0.15433 
0.15423 
0.15413 
0. 15402 
0.15392 
0.15381 
0.15371 
0.15361 
0.15350 
0.15340 
0.15330 
0.153 20 
0.15309 
0.15299 
0. 15289 
0.15279 
0.15268 
0.15258 
0.15248 
0.15238 
0.15228 
0. 15218 
0.15208 
0.15197 
0.15187 
0.15177 
0.15167 

0.16183 
0.16172 
0.16161 
0.16149 
0.16138 
0.16127 
0.16116 
0.16105 
0.16094 
0.16083 
0.16072 
0.1606 1 
0.16051 
0.16040 
0.16029 
0.16018 
0.16007 
0.15996 
0.15985 
0.1597U 
0.15964 
0.15953 
0.15942 
0.15931 
0.15920 
0.15910 
0.15899 
0.15888 
0.15878 
0.15867 
0.15856 
0.15846 
0.15835 
0.15824 
0.158 14 
0.15803 
0.15793 
0.15782 
0.15771 
0.15761 
0.15750 
0.15740 
0.15729 
0.15719 
0.15708 
0.15698 
0.15687 
0.15677 
0.15667 
0.15656 
0.15646 

0.16678 
0. 16666 
0.16 655 
0.16644 
0. 16632 
0. 16621 
0. 16609 
0.16598 
0. 16587 
0. 16575 
0. 16564 
0.16553 
0. 16542 
0. 16530 
0.16519 
0.16508 
0. 16497 
0. 16486 
0. 16474 
0.16463 
0. 16452 
0.16441 
0. 16430 
0.16419 
0.16408 
0.16397 
0. 16385 
0.16374 
0. 16363 
0. 16352 
0.16341 
0.16330 
0. 16319 
0. 16308 
0.16 298 
0.16 287 
0. 16276 
0.16265 
0. 16254 
0. 16243 
0.16232 
0.16221 
0.16211 
0. 16200 
0.16189 
0.16178 
0. 16 167 
0.16 157 
0.16 146 
0. 16 135 
0. 16125 

0.17173 
0.17161 
0.17150 
0.17138 
0.17126 
0.17114 
0.17103 
0.17091 
0.17079 
0.17068 
0. t7056 
0.17044 
0.17033 
0.17021 
0.17010 
0.16998 
0.16987 
0.16975 
0.16963 
0.16952 0.16940 

0.16929 
0.16918 
0 -16906 
0.16895 
0.16883 
0.16872 
0.16861 
0.16849 
0.16838 
0.16827 
0.16815 
0.16804 
0.16793 
0.16781 
0.16770 
0.16759 
0.16748 
0.16736 
0.16725 
0.16714 
0.16703 
0.16692 
0.16681 
0.16670 
0.16658 
0.16647 
0.16636 
0.16625 
0.16614 
0.16603 

0. 17668 
0.17656 
0. 17644 
0. 17632 
0.17620 
0.17608 
0. 17596 
0.17584 
0.17572 
0.17560 
0.17548 
0.17536 
0.17524 
0. 17512 
0. 17500 
0.17488 
0.17476 
0.17464 
0. 17453 
0. 17441 
0. 17429 
0.17417 
0; 17405 
0.17394 
0.17382 
0.17370 
0.17358 
0.17347 
0. 17335 
0.17323 
0.17312 
0. 17300 
0. 17288 
0.17277 
0.17265 
0. 17254 
0.17242 
0. 17231 
0. 17219 
0. 17208 
0.17196 
0.17185 
0.17173 
0.17162 
0.17 150 
0.17139 
0. 17 127 
0.17116 
0. 17105 
0.17093 
0. 17082 

0. 18164 
0.18151 
0.18139 
0.18126 
0.181 14 
0.18101 
0.18089 
0.18077 
0.18064 
0.18052 
0.18040 
0.18027 
0.18015 
0.18003 
0.17991 
0.17978 
0.17966 
0.17954 
0.17942 
0.17930 
0. 17917 
0.17905 
0.17893 
0.17881 
0.17869 
0.17857 
0.17845 
0.17833 
0.17821 
0.17809 
0.17797 
0.17185 
0.17773 
0.17761 
0.17749 
0.17737 
0. 17725 
0.17713 
0.17702 
0.17690 
0.17678 
0.17666 
0.17654 
0.17643 
0.17631 
0. 
0. 
0. 
0. 
0. 
0. 

76 19 
76 07 
7596 
75 84 
7572 
7561 

0.18659 
0.18646 
0 ,18633  
0.18621 
0.18608 
0. 18595 
0.18582 
0.18570 
0.18557 
0.18548 
0.18532 
0.18519 
0.18506 
0.18494 
0.18481 
0.18469 
0.18443 0.18456 

0.1843 1 
0.18419 
0.18394 0.18406 

0.18381 
0.18369 0.18356 

0.18344 
0.18331 
0.18319 
0.18307 
0.18294 
0.18282 
0.18270 
0.18258 
0.18245 
0.18233 
0.18221 
0.18209 
0.18196 
0.18184 
0.18172 
0.18160 
0.18148 
0.18136 
0.18124 
0.181 1 2  
0. 
0.  
0. 
0. 
0. 
0. 

8099 
8087 
8075 
8063 
805 1 
8039 

0.19154 
0.19141 
0.19128 
0.191 15 
0.19102 
0.19089 
0.19076 
0.19062 
0.19049 
0.19036 
0.19023 
0.190 10 
0.18998 
0.18985 
0.18972 
0.18959 
0.18946 
0.18933 
0.18920 
0.18907 
0.18895 
0.18882 
0.18869 
0.18856 

0.18831 0. 

0.18818 
0.18805 
0.18793 
0.18780 
0.18767 
0.18755 
0.18742 
0.18717 0.18730 

0.18704 
0.18692 
0.18679 
0.18667 
0.18654 
0.18602 
0.18629 
0.18617 
0.18605 
0 .  I8592 

0.18843 N 

0.18580 
0.18567 
0.18555 
0.18543 
0.18530 
0.18518 

. 8 . c 



DENSITY OF N2’ 
( L B / F T 3 )  -- --__ - 

20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23. YO 
23.60 
23.80 
24.00 
24.20 
24 I40 
24.60 
24. 80 
25.00 
25.20 
25. 40 
25.60 
25-80 
26.00 
26.20 
26.40 
26.60 
26.80 
27 * 00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

0.19650 
0.19636 
0.19623 
0.19609 
0.19596 
0.19582 
0.19 569 
0.19555 
0.19542 
0.19529 
0.19515 
0.19502 
0.19489 
0.19476 
0.19462 
0.19449 
0.19436 
0.19423 
0.19409 
0.19396 
0.19383 
0.19370 
0.19357 
0.19 3UU 
0.19331 
0.19318 
0.19 305 
0.19292 
0.19279 
0.19266 
0.19253 
0.19240 
0.19227 
0.19214 
0.19201 
0.19 188 
0.19 175 
0.19 162 
0.19 149 
0.19 137 
0.19 124 
0.19111 
0.19098 
0.19086 
0.19073 
0.19060 
0.19047 
0.19035 
0.19022 
0.19009 
0.18997 

0.20145 
0.20131 
0.20117 
0.20103 
0.20090 
0.20076 
0.20062 
0.20048 
0.20035 
0.2 002 1 
0.20007 
0.19994 
0.19980 
0.19966 
0.1 9953 
0.19939 
0.19926 
0.19912 
0.19899 
0.19885 
0.19872 
0.19858 
0.19845 
0.19831 
0.19818 
0.19805 
0.19791 
0.19778 
0.19764 
0.19751 
0.19738 
0.19725 
0. 19711 
0.19698 
0.19685 
0.19672 
0.19658 
0.19645 
0.19632 
0.1 96 19 
0.19606 
0.19593 
0.19580 
0.19567 
0.19554 
0.19540 
0.19527 
0.19514 
0.19502 
0.19489 
0.19476 

0.20640 
0.20626 
0.20612 
0.20598 
0.20584 
0.20569 
0.20555 
0.20541 
0.20527 
0.20513 
0.20499 
0.20U85 
0.20471 
0.20457 
0.20043 
0.204 30 
0.204 16 
0.20402 
0.20388 
0.20374 
0.20360 
0.20346 
0.20333 
0.203 t 9 
0.20305 
0.2029 1 
0.20278 
0.20264 
0.20250 
0.20237 
0.20223 
0.20209 
0.20196 
0.20 18 2 
0.20 1 69 
0.201 55 
0.20 1 42 
0.20 1 28 
0.20t 15 
0.20101 
0.20088 
0.20074 
0.2006 1 
0.20048 
0.20034 
0.20021 
0.20008 
0.19994 
0. 19981 
0.19968 
0.19954 

0.21136 
0.21121 
0.21107 
0.2 1092 
0.21078 
0.21063 
0.2 1049 
0.21034 
0.21020 
0.2 1006 
0.20991 
0.20977 
0.20963 
0.20948 
0.20934 
0.20920 
0.20906 
0.2 089 1 
0.20877 
0.20863 
0.20849 
0.208 35 
0.20821 
0.20807 
0.20792 
0.20778 
0.20764 
0.20750 
0.20736 
0.20722 
0.20708 
0.20694 
0.206 8 1 
0.20667 
0.20653 
0.20639 
0.20625 
0.20611 
0.20597 
0.20584 
0.20570 
0.20556 
0.20542 
0.20529 
0.20515 
0.2050 1 
0.20488 
0.20474 
0.2 04 60 
0.20447 
0.204 3 3  

0.21631 
0.21616 
0.21601 
0.21586 
0. 21572 
0.21557 
0.21 542 
0.21527 
0.21513 
0.21498 
0.21 483 
0.21469 
0.21454 
0.21439 
0.21425 
0.21410 
0.21 396 
0.21381 
0.21366 
0. 21352 
0.21337 
0.21323 
0.21 309 
0. 21 294 
0.21 280 
0.21 265 
0.21251 
0.21 237 
0.21222 
0.21 208 
0.21194 
0.21 179 
0.21 165 
0.21 151 
0.21 137 
0. 21 123 
0.21 108 
0.21094 
0.21080 
0.21066 
0.21052 
0.21038 
0.21 024 
0.210 10 
0.20996 
0.20982 
0.20968 
0.20954 
0.20940 
0.20926 
0.20912 

0.221 26 
0.22111 
0.22096 
0.22081 
0.22066 
0 -2205 1 
0.22035 
0.22020 
0.22005 
0.21990 
0.21975 
0.21960 
0.21945 
0.21930 
0.21915 
0.21900 
0.21885 
0.2 187 1 
0.2 1856 
0.21841 
0.2 1826 
0.21811 
0 -21797 
0.21782 
0.21767 
0.21752 
0.21738 
0.2 1723 
0.21708 
0.21694 
0.21679 
0.21664 
0.21650 
0.21635 
0.2 1621 
0.21606 
0.21592 
0.21577 
0.21563 
0.21548 
0.21534 
0.21520 
0.21505 
0.2 1491 
0.21476 
0.21462 
0.21448 
0.21434 
0.21419 
0.21405 
0.21391 

0.22622 
0.22606 
0.22591 
0.22575 
0.22560 
0.22544 
0.22529 
0. 22513 
0.22498 
0. 22483 
0.22467 
0.22452 
0.22437 
0.22421 
0.22406 
0.2239 1 
0.22375 
0.22360 
0.22345 
0.22330 0.22315 

0.22300 
0.22284 
0.22 269 
0.22254 
0.22239 
0.22224 
0. 22209 
0.22194 
0. 22 179 
0. 22 164 
0.22 149 
0.22134 
0.22 120 
0.22 105 
0.22090 
0.22075 
0.22060 
0. 22045 
0.2203 1 
0.22016 
0.22001 
0.21987 
0.21972 
0.21957 
0.21943 
0.21928 
0. 21913 
0.21899 
0.21884 
0.21870 

0.231 17 
0.23101 
0.23085 
0.23070 
0.2305U 
0.23038 
0.23022 
0.23006 
0.2 299 1 
0.2 2975 
0.22959 
0.22944 
0.229 28 
0.22912 
0.22897 
0.22881 
0.22865 
0.22850 
0.22834 
0.2 28 19 
0.22803 
0.22788 
0.22772 
0.22757 
0.22742 
0.22726 
0.22711 
0.22696 
0.2 26 80 
0.22665 
0.22650 
0.22634 
0.22619 
0.2 26 04 
0.22589 
0.22574 
0.225 58 
0.22543 
0.22528 
0.22513 
0.22498 
0.22483 
0.22468 
0.22453 
0.22438 
0.22423 
0.22408 
0.22393 
0.22378 
0.22363 
0.22348 

0.23613 
0.23596 
0.23580 
0.23564 
0.23548 
0.23532 
0.235 16 
0.23499 
0.23483 
0.23467 
0.23451 
0.23435 
0.234 19 
0.23403 
0.23387 
0.23371 
0.23355 
0.23340 
0.23324 
0.23308 
0.23292 
0.23276 
0.23260 
0.23245 
0.23229 
0.23213 
0.23198 
0.23182 
0.23166 
0.23151 
0.23135 
0.231 19 
0.23104 
0.23088 
0.23073 
0.23057 
0.23042 
0.23026 
0.2301 1 
0.22996 
0.22980 
0.22965 
0.22949 
0.22934 
0.22919 
0.22903 
0.22888 
0.22873 
0.22858 
0.22842 
0.22827 

0.24 108 
0.24092 
0.24075 
0.24058 
0.24042 
0.24025 
0 -24009 
0.23993 
0.23976 
0.23960 
0.23943 
0.23927 
0.239 1 1  
0.23894 
0.23878 
0.23862 
0.23846 
0.23829 
0.238 13 
0.23797 
0.23781 
0.23765 
0.23749 
0.23732 

0.23700 u 
0.23684 
0.23668 
0.23652 
0.23636 
0.23620 
0.23604 
0.23589 
0.23573 
0.23557 
0.23541 
0.23525 0.23509 

0.23494 
0.23478 
0.23462 
0.23446 
0.23431 
0.23415 
0.23400 
0.23384 
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1.41151 
1.4 10 50 
1. uo949 
1.UO848 

1.46441 
1. 46336 
1.4623 1 
1.46126 
1 .U6022 
1.45917 
1.45812 

.15959 

.15877 

.15795 
1.15713 
1. 15631 
1.15550 
1.15468 
1.15387 
1.15306 
1.15225 
1.15144 
1.15063 
1.14982 
1.14901 
1.14821 
1.1474 1 
1.14660 
1.14580 
1.14500 
1.14420 
1.14340 
1.1426 1 
1.14181 
1.14102 
1.14023 
1.13943 
1.13864 
1.13785 
1.13706 
1.13628 
1.13549 
1.13470 
1.13392 
1.13313 
1.13235 
1.13157 
1.13079 
1.13002 
1.12924 
1.12846 
1.12769 
1.12691 
1.12614 
1.12537 

1.209 15  
1.20829 
1.20703 
1.20658 
1.20573 
1.20488 
1.20403 
1.20318 
1.20233 
1.20148 
1.20063 
1.19979 
1.19895 
1.19810 
1.19726 

.19643 

.19559 

.19475 
-1939 1 
-19308  
.19225 
-19141  
.19058 
-189  7 5  
.18892 
.18810 
- 1  87 27 

. l o 5 6 2  

.18480 

. l a 3 9 8  
1 .183 16  
1.18234 
1.18152 
1.18070 
1.17989 
1.17908 
1.17826 
1.17745 
1.17664 
1.17583 
1.17502 
1.17421 
1.17341 

. l a 6 4 5  

1.25872 
1.25782 
1.25693 
1.25604 
1.25515 
1.25026 
1.25338 
1.25249 
1.25161 
1.25072 
1.24984 
1.24896 
1.24808 
1.20720 
1.24633 
1.24545 
1.24458 
1.24371 
1.24283 
1.24 196 
1.24 109 
1.24023 

.23936 

.23850 

.23763 
-23677  
-2359  1 
-23505  
.23419 
.23333 
.23247 
.23  162 
.23077 
-22991  
.22906 
.22821 
.22736 
.22651 
.22567 

1.22U82 
1.22398 
1.22314 
1.22229 
1.22 1 4 5  

1.30830 
1.30736 
1.30644 
1.30551 
1.30458 
1.30366 
1.30274 
1.30182 
1.30089 
1.29997 
1.29906 
1.298 14 
1.29722 
1.29631 
1.29540 
1.29449 
1.29358 
1.29267 
1.29176 
1.29085 
1.28995 
1.28905 
1.288 15 
1.28724 
1.28634 
1.28545 
1.28455 
1.28366 
1.28276 
1.281 87  
1.28098 
1.28009 
1.27920 
1.27831 
1.27742 
1.27654 
1.27565 
1.27477 
1.27389 
1.27301 
1.272 13 
1.27126 
1.27038 
1.26950 

1.35788 
1.35692 
1.35595 
1.35499 
1.35402 
1.35306 
1.35210 
1.35 114 
1. 35019 
1.34923 
1.34828 
1.34732 
1.34637 
1.34542 
1.34447 
1. 34353 
1.34258 
1.34164 
1.34069 
1.33975 
1.33881 
1.33787 
1.33694 
1.33600 
1.33506 
1.33413 
1.33320 
1.33227 
1.33134 
1.33041 
1. 32948 
1. 32856 
1.32763 
1.32671 
1.32579 
1.32487 
1.32395 
1.32303 
1. 32212 
1.32 120 
1.32029 
1.3 1 9 3 8  
1.31847 
1.31 756 

l.UO748 
1.40648 
1 .U05U7 
1.40447 
1. U0347 
1. 40247 
1.UO148 
1.40048 
1.39949 
1.39850 
1.39751 
1.39652 
1.39553 
1.39454 
1.39356 
1.39257 
1.39159 
1.39061 
1.38963 
1.38866 
1.38768 
1.38670 
1.38573 
1.3 8476 
1.38379 
1.38282 
1.38185 
1.38089 
1.37992 
1.37896 
1.37800 
1.37704 
1.37608 
1.375 12 
1.374 16 
1.37321 
1.37225 
1.37 130 
1.37035 
1.36900 
1.36845 
1.36751 
1.36656 
1.36562 

.45708 
-45604 . 45500 
-45396 
.45293 
.45189 
.45086 
.44983 . 44880  

1. 44777 
1.44674 
1.44571 
1.44469 
1.44367 
1.44265 
1.44163 
1.44061 
1.43959 
1.43858 
1.43756 
1 .U3655 
1. U355U 

.43453 

.43352 

.43252 

.43151 
-43051 
.U2951 
.42851 
.42751 
-42651  
.42552 
.42452 
.42353 . 42254 
.42155 
-42056 
.41957 
.4 1858 

1 .U1760 
1 .U1662 
1.41564 
1.41466 
1 .U1368 

.51428 

.51320 

.51211 
-51102 
.50994 
.50885 
-50777 
-50669 
-5056 1 
.SO454 
-50346 
.50239 
.50 132 
.50025 
.49918 
.498 11 
.49704 
.49598 . U9492 
.49386 
.49280 
- 4 9  174 
.49069 
.48963 
.48858 
.48752 0 

.48648 . lt8543 . 48438 

.48334 

.U8229 

.48125 

.48021 
-47917 
.478 13 
.47710 
.U7606 
-47503 

1.47400 
1.47297 
1 -47194 
1.47091 
1.46989 
1.46887 
1.46784 
1.46682 
1 .  46580 
1 .U6478 
1.  46377 
1.46275 
1.46174 

- 

* . 



. 
DENSITY OF N2' 

(LB/FT3) -- -- --- 

20.00 
20.20 
20. 40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23 .20  
23.40 
23.60 
23.80 
24.00 
24.20 
24.40 
24.60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

1.56416 
1.56304 
1.56191 
1.56079 
1.55 966 
1.55855 
1.55742 
1.55631 
1.55519 
1.55408 
1. $5  296 
1.55186 
1.55075 
1.54964 
1.54854 
1.54743 
1.511633 
1.54523 
1.54 413 
1.54303 
1.54193 
1.54 084 
1.53 975 
1.53866 
1.53 757 
1.53 648 
1.53 539 
1.53 43 1 
1.53323 
1.53215 
1.53107 
1.52999 
1.52891 
1.52784 
1.52676 
1.52569 
1.52462 
1.52 355 
1.52249 
1.52142 
1.52036 
1.51 930 
1.51824 
1.51 718 
1.51612 
1.51506 
1.51401 
1.51296 
1.51 190 
1.51086 
1.50981 

1.6 1405 
1.61289 
1.6 1172 
1.61056 
1.60940 
1.60824 
1.60709 
1.60593 
1.60478 
1.60363 
1.60208 
1.6 0133 
1.60018 
1.59904 
1.59790 
1.59675 
1.59562 
1.59448 
1.59330 
1.59221 
1.59107 
1.58995 
1.58882 
1.5 8769 
1.58656 
1.58544 
1.5 8832 
1.58319 
1.58208 
1.58096 
1.57984 
1.57873 
1.57762 
1.57651 
1.57540 
1.57429 
1.57318 
1.57208 
1.57098 
1.56988 
1.56878 
1.56768 
1.56659 
1.56589 
1.5 6440 
1.56330 
1.56222 
1.56113 
1.56004 
1.55896 
1.55788 

1.66394 
1.66274 
1.66 1 5 4  
1.66034 
1.659 1 4  
1.65795 
1.65675 
1.65556 
1.65437 
1.65 3 1 8 
1.65199 
1.65081 
1.64962 
1.64844 
1.64726 
1.64608 
1.64491 
1.64373 
1.64256 
1.64139 
1.64022 
1.63905 
1.63789 
1.63672 
1.63556 
1.63440 
1.63324 

.63208  

.63093  

.62978 
- 6 2 8 6 2  
- 6 2 7 4 7  
.626 32 
,62518 
- 6 2 4 0 3  
.62289 
- 6 2 1 7 5  

1.6206 1 
1.61947 
1.61834 
1.61720 
1.61607 
1.61494 
1.61380 
1.61268 
1.61 155  
1.61043 
1.609 30 
1.608 18 
1.607 06 
1.60594 

1.7 1384 
1.71260 
1.71136 
1.71012 
1.70889 
1.70765 
1.70642 
1.705 19 
1.70397 
1.70274 
1.70151 
1.70029 
1.69907 
1.69785 
1.69660 
1.69542 
f . 6 9 4 2 1  
1.69300 
1.69179 
1.69058 
1.68937 
1.68817 
1.68697 
1.68576 
1.68456 
1.68337 
1.68217 
1.68098 
1.67979 
1.67860 
1.67741 
1.67622 
1.67504 
1.67386 
1.67268 
1.671 49 
1.67032 
1.66914 
1.66797 
1.66680 
1.66562 
1.66446 
1.66329 
1.66212 
1.66096 
1.65980 
1.65864 
1.65748 
1.65632 
1.65517 
1.65401 

1.76375 
1.76247 
1.76119 
1.75992 
1.75864 
1.75737 
1.75610 
1.75483 
1.75356 
1.75230 
1.75104 
1.74978 
1.74852 
1.74727 
1.74601 
1.74476 
1.74351 
1.74226 
1.74101 
1.73977 
1.73852 
1.737 28 
1.73604 
1.7348 1 
1.73357 
1.73234 
1. 731 10 
1.72987 
1.72865 
1.72742 
1.72619 
1.72497 
1.72 375 
1.72253 
1.72 132 
1.72010 
1.71889 
1.71768 
1.71647 
1.71526 
1.71405 
1.71285 
1.71164 
1.71044 
1.70924 
1.70805 
1.70685 
1.70566 
1.70446 
1.70327 
1.70 208 

1 .E1366 
1 .E1234 
1.81102 
1 -8097  1 
1.80840 
1 .E0709 
1.80578 
1.804U7 
1.80317 
1.80187 
1.80057 
1.79927 

.79797 

.79668 

.79539 

.794 10 

.79281 
- 7 9  152 
-79024  
.788 96 
- 7 8 7 6 8  
.78640 
.785 12 
.78385 
.78258 
.78 1 3 1  
-78004  
-77877  
-77755  
.77625 
-77498  
.77372 
- 7 7 2 4 7  
- 7 7 1 2 1  
.76996 
- 7 6 8 7 1  
-76746  

1.76621 
1.76496 
1.76372 
1.76248 
1.76124 
1.76000 
1.75876 
1.75753 
1.75629 
1.75506 
1.75383 
1.75260 
1 .75138 
1.75016 

1.86357 
1.86222 
1.86086 
1.85951 
1.85816 
1.85681 
1.8554 7 
1.854 12 
1.85278 
1.851411 
1.85010 
1.84877 
1.81743 
1.84610 
1.84477 
1.84345 
1.84212 
1.84080 
1.83948 
1.83816 
1 .) 83684  
1.83552 
1.83421 
1.83290 
1.83 159 
1.83028 
1.82898 
1.82767 
1.82637 
1.82507 
1.82377 
1.82248 
1.82 119 
1.81989 
1.81 860 
1.81732 
1.81603 
1.81474 
1.81346 
1.81218 
1.81090 
1 .E0963 
1.80836 
1.80708 
1 .80581  
1.80U54 
1.80328 
1.80201 
1.80075 
1.799119 
1.79823 

1.9 1349 
1.9 1210 
1.9 1071 
1.90931 
1.90793 
1.90654 
1.905 16 
1.90377 
1.90240 
1.90102 
1.89964 
1.89827 
1.89690 
1.89553 
1.894 16 
1.89279 
1.89143 
1.89007 
1 - 8 8 8 7 1  
1.887 36 
1.88600 
1 .E8465 
1 .E8330 
1.88195 
1.88060 
1.87926 
1 .a7792 
1.87658 
1 .E7524 
1.87390 
1.87257 
1.87124 
1.86990 
1.86858 
1.86725 
1.86593 
1.86060 
1.86328 
1.86197 
1.86065 
1.85933 
1.85802 
1.85671 
1.8 5540 
1.85410 
1.85279 
1.851 49 
7.850 19 
1.84889 
1.84759 
1.84630 

1.96342 
1.96198 
1.96055 
1.95912 
1.95770 
1.95627 
1.95485 
1.95343 
1.95201 
1.95059 
1.94918 
1.94777 
1.94636 
1.94495 
1.94355 
1.94215 
1.94075 
1.93935 
1.93795 
1.93656 
1.93516 
1.93377 
1.93239 
1.93100 
1.92962 
1.92824 
1.92686 
1.92548 
1.92411 
1.92273 
1.92136 
1.91999 
1.91863 
1.91726 
1.91590 
1.91454 
1.913 18 
1.91 182 
1.91047 
1.90911 
1.90776 
1.9064 1 
1.90507 
1.90373 
1.90238 
1.90104 
1.89970 
1.89837 
1.89703 
1 .E9570 
1.89437 

2 .01335  
2.01187 
2.01040 
2 - 0 0 8 9 3  
2 - 0 0 7 4 7  
2.00601 
2 - 0 0 4 5 5  
2 - 0 0 3 0 9  
2.00163 
2.00018 
1.99873 
1.99728 

.99583 

.99439 

.99294 

.99150 
,99006 
.98863 
- 9 8 7  19 
.98576 
- 9 8 4 3 3  
- 9 8 2 9 0  
.98148 
.98006 
-978611 
- 9 7 7 2 2  
.97580 
.97439 
.97297 
- 9 7 1 5 6  
.970 16 
.96875 
.96735 
.96595  
.96455 
.96315 
.96 175 
.96036 
.95897 
.95758 
-95619  
.95Ut?1 
-95343  
- 9 5 2 0 5  
- 9 5 0 6 7  

1.94929 
1.94792 
1.94655 
1.94518 
1.911381 
1.98244 

w 
d 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.00 
23.60 
23.80 
24.00 
24.20 
24.40 
2U.60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

2.06 327 
2.06 176 
2.06026 
2.05875 
2.05725 
2.05574 
2.05424 
2.05275 
2.05125 
2.04976 
2. 04 827 
2.04678 
2.04 530 
2.04382 
2.04234 
2.0U085 
2.03938 
2.03 791 
2.03644 
2.03 496 
2.03350 
2.03203 
2.030S7 
2.02911 
2.02 765 
2.02620 
2.02474 
2.02329 
2.02 184 
2.02040 
2.01895 
2.01 751 
2.01 607 
2.01463 
2.01319 
2.01 176 
2.01033 
2.00890 
2.00747 
2 .Or1605 
2.00 U62 
2.00320 
2.00 178 
2.00 037 
1.99895 
1.99754 
1.99613 
1.99472 
1.99332 
1.99191 
1.99051 

2.1 132 1 
2.11166 
2.1101 1 
2.10857 
2.10702 
2.10548 
2.10395 
2.10241 
2.10088 
2.0 993 5 
2.0 9782 
2.09629 
2.0 9477 
2.09325 
2.09173 
2.09021 
2.0887 0 
2.0871 9 
2.08568 
2.0 84 17 
2.0 8267 
2.08116 
2.07966 
2.0 7816 
2.0 7667 
2.0 751 7 
2.0 7369 
2.07220 
2.0 707 1 
2.06923 
2.06774 
2.06626 
2.0 641 9 
2.06331 
2.06184 
2.06037 
2.05890 
2.0 5743 
2.0 5597 
2.0 545 1 
2.05305 
2.05159 
2.0 501 4 
2.0 4869 
2.04723 
2.04518 
2.0 4434 
2.04289 
2.04145 
2.04001 
2.03857 

2. 16314 
2.16156 
2.15997 
2.15838 
2.15681 
2. 15522 
2.15365 
2. 15207 
2.15050 
2. 14893 
2. 14736 
2. 14580 
2. 1442U 
2. 14268 
2.14113 
2. 13957 
2.13802 
2. 13647 
2.13492 
2. 13338 
2. 13183 
2.13029 
2.12876 
2.12722 
2.12569 
2.124 16 
2.12263 
2.121 10 
2.11958 
2.11806 
2. 11654 
2.11502 
2.11351 
2.11200 
2.11049 
2.10898 
2.107 47 
2.10597 
2.10447 
2.10297 
2.10 147  
2.099 9 8  
2.098 49 
2.09700 
2.09551 
2.09403 
2.09255 
2.09 1 07  
2.08959 
2.08811 
2.08664 

2 - 2  1308 
2.2 1146 
2.20983 
2.20821 
2.20659 
2.20497 
2.20335 
2.20174 
2.20013 
2.19852 
2.19692 
2.19532 
2.19372 
2.19212 
2.19052 
2.18893 
2.18734 
2.18575 
2.18417 
2.18259 
2.18100 
2.17943 
2.17785 
2.17628 
2.17471 
2.17314 
2.17157 
2.17001 
2.16845 
2.16689 
2.16533 
2.16378 
2.16223 
2.16068 
2.15913 
2.15759 
2.15604 
2.15450 
2.15297 
2.15143 
2.1 49 9 0  
2.14837 
2.14684 
2.14532 
2.14379 
2.14227 
2.14075 
2.13924 
2.13772 
2.13621 
2.13470 

2.26302 
2.261 36 
2.25969 
2.25803 
2.25637 
2.25471 
2.25306 
2.25140 
2.24976 
2.24811 
2.24647 
2.24 2.24319 483 

2.24155 
2.23992 
2.23829 
2.23666 
2.23503 
2.23341 
2.23179 
2.230 17 
2.22855 
2.22694 
2.22533 
2.22372 
2.22212 
2.22051 
2.21891 
2.21731 
2.21 572 
2.21412 
2.21253 
2.21095 
2.20936 
2. 20777 
2.206 19 
2.20461 
2.2030U 
2.20 146 
2. 19989 
2. 19832 
2.19675 
2. 19519 
2.19363 
2.19207 
2.19051 
2. 18896 
2.18740 
2.18585 
2. 18431 
2.18276 

2.31297 
2.31126 
2.30956 
2.30785 
2.306 16 
2.30446 
2.30277 
2.301 08 
2.29939 
2 -29770 
2 -29602 
2.29434 
2.29266 
2 -29099 
2.28932 
2.28764 
2.28598 
2.28431 
2.28265 
2.28099 
2.27934 
2 -27768 
2.27603 
2.27438 
2 .I 27274 
2 -271 09 
2.269 45  
2.26781 
2.266 18 
2.26455 
2.26291 
2.26129 
2.25966 
2.25804 
2.25642 
2.25480 
2.25318 
2.25157 
2.24996 
2.24835 
2.2467U 
2.24514 
2.24354 
2.24194 
2.240 34 
2.23875 
2.23716 
2.23557 
2 -23398 
2.23240 
2.23081 

2.36 29 1 
2.361 16  
2.35942 
2.35768 
2.35594 
2.35420 
2.35 247 
2.35074 
2.34902 
2.34729 
2.34557 
2.34385 
2.34214 
2.34042 
2.33871 
2.33700 
2.33 530 
2.33360 
2.33 190 
2.33020 
2.32850 
2.32681 
2.32513 
2.32344 
2. 32 175  
2.32007 
2.3 1839 
2.3 1672 
2.31504 
2.31337 
2.31 170 
2.31004 
2.30838 
2.30672 
2.30506 
2.30340 
2.30175 
2.300 10 
2.29845 
2.29681 
2.29516 
2.29352 
2.29 188 
2.29025 
2.2886 1 
2.28698 
2.28535 
2.28373 
2.2821 1 
2.27887 2.28049 

2.4 1285 
2.  41107 
2.40928 
2.40750 
2.40573 
2.40395 
2.402 18 
2.40041 
2.39864 
2.3 96 88  
2.39512 
2.39336 
2.39161 
2.38986 
2.388 11 
2.38636 
2.38462 
2.38288 
2.381 14 
2.37940 
2.37767 
2.37594 
2.37421 
2.37249 
2.37077 
2.36904 
2.36733 
2.36562 
2.36390 
2.36220 
2.36049 
2.35879 
2.35709 
2.35539 
2.35369 
2.35200 
2.35031 
2.34862 
2.34694 
2.34526 
2.34357 
2.34190 
2.34022 
2.33855 
2.33688 
2.33521 
2.33355 
2.33189 
2.33023 
2.32857 
2.32692 

2.46279 
2.46097 
2.45914 
2.45732 
2.4555 1 
2.45369 
2.45188 
2.45008 
2.44827 
2.446 47  
2.44467 
2.44287 
2.44108 
2.43929 
2.43750 
2.43571 
2.43393 
2.43215 
2.43038 
2.42861 
2.42683 
2.  42506 
2.42330 
2.42154 
2.41978 
2.4 1802 
2.41626 
2. 4 1451 
2.4 1276 
2.41102 
2.40927 
2.40753 
2.40579 
2.40406 
2.40233 
2.40059 
2.39887 
2.39714 
2.39542 
2.3937 1 
2.39198 
2.39027 
2.38856 
2.38685 
2.38515 
2.38344 
2.38174 
2.38004 
2.37834 
2.37665 
2.37U96 

2.51273 
2.51087 
2 .SO901 
2.507 15 
2.50529 
2.50344 
2.50159 
2.89914 
2.49790 
2.49606 
2 .U9422 
2.49238 
2.49055 
2.48872 
2.48689 
2.  48507 
2.48325 
2 . U 8  143 
2 .47962 
2.47780 
2.47599 2.47419 

2 -47239 
2.41058 
2.46878 
2.46699 )o 

2.46520 
2.46340 
2.46162 
2.45984 
2.45805 
2. 45621 
2 -45450 
2.45273 
2 .U5096 
2.44919 
2.44742 2.44566 

2 .44390 
2.44215 
2 .U4039 
2.43864 
2.43689 
2 -43515 
2 .U3340 
2.43166 
2.42992 
2.42819 
2.42646 
2 .421(73 
2.42300 

w 

. 



. 

20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24.20 
24.40 
24. 60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

0.10089 
0.10082 
0.10075 
0.10068 
0.10062 
0.10055 
0.10048 
0.10041 
0.1003U 
0.10 027 
0.10021 
0.10014 
0.10007 
0.10000 
0.09 993 
0.09987 
0.09980 
0.09 973 
0.09 966 
0. 09960 
0.09953 
0.09946 
0.09 939 
0.09933 
0.09926 
0.09 919 
0.09913 
0.09906 
0.09899 
0.09 893 
0.09886 
0.09879 
0.09873 
0.09 866 
0.09860 
0.09853 
0.09896 
0.09840 
0.09833 
0.09827 
0.09820 
0.09 814 
0.09807 
0.09 80 1 
0.09794 
0.09 788 
0.09781 
0.09775 
0.09768 
0.09762 
0.09755 

0.10602 
0.10594 
0.10587 
0.10580 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

057 3 
0565 
0558 
055 1 
054 4 
0537 
052 9 
0522 
0515 

0.10508 
0.10501 
0.10494 
0.10487 
0.1 0480 
0.10472 
0.10465 
0.1 045 8 
0.1 045 1 
0.10444 
0.10437 
0.10430 
0.10423 
0.1041 6 
0.10409 
0. 10402 
0.10395 
0.10388 
0.10381 
0.10374 
0.10367 
0.10360 
0.10353 
0.10346 
0.10340 
0.10333 
0.10326 
0.1 031 9 
0.10312 
0.10305 
0.10298 
0.10291 
0.10285 
0.10278 
0.1027 1 
0.10264 
0.10257 
0.10251 

0.11114 
0.11106 
0.11099 
0.11091 
0.11084 
0.11076 
0.11069 
0.11061 
0.11053 
0.11046 
0.11038 
0.11031 
0.11023 
0.110 16 
0.11008 
0.11001 
0.10994 
0.10986 
0.10979 
0.10971 
0.10964 
0.10956 
0.10949 
0. 10942 
0.10934 
0.10927 
0.10920 
0.109 12 
0.10905 
0.10898 
0.10890 
0. 10883 
0.10876 
0. 10868 
0.1086 1 
0.10854 
0.10847 
0.10839 
0.10832 
0.10825 
0.108 18 
0.108 10 
0.10803 
0.10796 
0.10789 
0.10782 
0.10775 
0.10767 
0.10760 
0.10753 
0.10746 

0.116 26 
0.11619 
0.116 1 1  
0.11603 
0.11595 
0.11587 
0.11579 
0.1157 1 
0.11563 
0.11555 
0.11547 
0.1 1539 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

1532 
1524 
1516 
1508 
1500 
1493 
1485 
1477 
1469 

0.11462 
0.11454 
0.11446 
0.11438 
0.11431 
0.11423 
0.11415 
0.11408 
0.11400 
0.11392 
0.11385 
0.11377 
0.11369 
0.11362 
0.11354 
0.11347 
0.11339 
0.11331 
0.11324 
0.11316 
0.11309 
0.11301 
0.11294 
0.11286 
0.11279 
0.11271 
0.11264 
0.11256 
0.11249 
0.11241 

0. 12139 
0. 12131 
0.12122 
0.12114 
0. 12106 
0.12098 
0. 12089 
0.12081 
0.12073 
0.12065 
0.12056 
0.12048 
0.12040 
0.12032 
0.12024 
0. 120 15 
0.12007 
0.11999 
0. 11991 
0.11 983 
0.11975 
0.11967 
0. 11959 
0. 11951 
0.11943 
0.11935 
0. 11927 
0.11918 
0.11910 
0.11902 
0. 11894 
0. 11886 
0.11879 
0. 11871 
0. 11863 
0. 11855 
0.11847 
0.1 
0. 1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

839 
831 
823 
8 15 
807 
799 
792 
784 

0. 11776 
0.11768 
0.11760 
0. 11752 
0. 11745 
0. I1737 

0.12652 
0.12643 
0.12634 
0.12626 
0.126 17 
0.12608 
0.12600 
0.12591 
0.12583 
0.12574 
0.12565 
0.12557 
0.12548 
0.12540 
0.12531 
0.12523 
0.12514 
0.12506 
0.12497 
0.12489 
0.12480 
0.12472 
0.12464 
0.12455 
0.12447 
0.12438 
0.12430 
0.12422 
0.12413 
0.12405 
0 .I 123 97 
0.12388 
0.12380 
0.12372 
0.12363 
0.12355 
0.12347 
0.12339 
0.12330 
0.12322 
0.12314 
0.12306 
0.12298 
0.12289 
0.12281 
0.12273 
0.12265 
0.12257 
C.12249 
0.12240 
0.122 32 

0. 13164 
0. 13 155 
0. 13146 
0.13137 
0. 13128 
0. 13119 
0. 13110 
0. 13101 
0. 13092 
0. 13083 
0. 13074 
0. 13066 
0. 13057 
0.13048 
0.13039 
0.13030 
0.13021 
0.13012 
0. 13004 
0.12995 
0. 12986 
0.12977 
0. 12968 
0.12960 
0. 12951 
0. 129U2 
0. 12934 
0.12925 
0.12916 
0. 12908 
0. 12899 
0.12890 
0.12882 
0.12873 
0. 12864 
0.12856 
0.12847 
0. 12838 
0. 12830 
0.12821 
0. 12813 
0.12804 
0.12796 
0.12787 
0.12779 
0. 
0. 
0. 
0. 
0. 
0. 

0.13677 
0.13667 
0.13658 
0.13649 
0.13639 
0.13630 
0.13621 
0.13611 
0.13602 
0.13593 
0.13584 
0.13574 
0. 13565 
0.13556 
0.13547 
0.13537 
0.13528 
0.13519 
0.13510 
0.13501 
0.13492 
0.13483 
0.13473 
0.13464 
0.13455 
0.13446 
0.13437 
0.13428 
0.13419 
0.13410 
0.13401 
0.13392 0.13383 

0.13374 
0.13365 
0.13356 
0.13347 
0.13338 
0.13329 
0.13321 
0.13312 
0.13303 
0.13294 
0.13285 
0.13276 
0.13267 
0.13259 
0.13250 
0.132U1 
0. 13232 
0.13223 

0.14189 
0.14180 
0.14170 
0.14160 
0.14150 
0.14141 
0. 14131 
0.14121 
0. 141 12 
0.14102 
0.14093 
0.14083 
0. lU073 
0.14064 
0.14054 
0.14045 
0.14035 
0.14026 
0.14016 
0. 14007 
0.13997 
0.13988 
0.13978 
0.13969 
0.13960 
0.13950 
0.13941 
0.13931 
0.13922 
0.13913 
0.13903 
0.13894 
0.13885 
0.13875 
0.13866 
0.13857 
0.13847 
0.13838 
0.13829 
0.13820 
0.13810 
0.13801 
0.13792 
0. 0.13774 13783 

0. 
0. 
0 .  
0. 
0. 
0. 

0.14702 
0.14692 
0.14682 
0.14672 
0.14662 
0.14652 
0.14642 
0.14632 
0. 14622 
0.14612 
0.14602 
0.14592 
0. 14582 
0.14572 
0.14562 
0.14552 0.14542 

0.14532 
0.14523 
0.14513 
0.14503 
0. 14493 
0.14483 
0.14474 
0.14464 
0.14454 
0.14444 
0.1UU35 
0.14425 
0.144 15 
0.14406 
0.14396 
0.14386 
0.14377 
0.14367 
0.14357 
0.14348 
0.14338 
0.14328 
0.14319 
0.14309 
0.14300 
0.14290 
0.14281 
0.14271 
0.14262 
0.14252 
0.14243 
0.14233 
0.14224 
0.14214 

w 
W 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22 .20  
22. 40 
22.60 
22.80 
23.00 
23. 20 
23.40 
23.60 
23.80 
24.00 
24.20 
24. 40 
24.60 
24.80 
25.00 
25.20 
25.110 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27. Y O  
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29 .60  
29.80 
30.00 

0.15215 
0.15204 
0. 15 194 
0.15183 
0.15 173 
0 .15  163 
0.15 152 
0.15 142 
0.15 132 
0.15 121 
0.15 111 
0.15 101 
0.15 090 
0.15080 
0 .15070 
0.15 060 
0.15049 
0.15039 
0.15029 
0.15019 
0.15009 
0.14999 
0 .14988 
0 .14978 
0.14968 
0 .14958 
0 .14948 
0.14938 
0.14928 
0.14918 
0 .10908 
0.14898 
0 .14888 
0 .14878 
0.14868 
0 .14858  
0.14848 
0 .14838 
0 .14828 
0. 14818  
0 .14808 
0.14798 
0.14789 
0.15779 
0.14769 
0. 14759 
0.14749 
0.14739 
0.14730 
0 .14720 
0.14710 

0.15727 
0.15717 
0.15706 
0.15695 
0.15684 
0.15674 
0.15663 
0.15652 
0.15641 
0.15631 
0.15620 
0.15609 
0.15599 
0.15588 
0.15578 
0.15567 
0. t 5557 
0.15546 
0.1553s 
0.15525 
0.15514 
0.15504 
0.15493 
0.15483 
0.15473 
0.15462 
0.15452 
0.1544 1 
0.15431 
0.15420 
0.15410 
0.1 5400 
0.15389 
0.15379 
0.15369 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

5358 
534 8 
5338 
5328 
5317 
5307 
5297 
5287 
5277 
526 6 
5256  
5206  

0.15236 
0.15226 
0.1521 6 
0 .15206 

0.16240 
0.16229 
0.16218 
0.16207 
0.16196 
0.16 1 8 4  
0.16173 
0.16162 
0.16151 
0 .16140  
0.16129 
0.161 18 
0.16 107  
0.16096 
0.16085 
0.16075 
0.16064 
0. 16053 
0.16042 
0.160 31 
0.16020 
0.16009 
0.15998 
0.15988 
0.15977 
0.15966 
0.15955 
0.15945 
0.15934 
0.15923 
0.15912 
0.15902 
0.15891 
0. 15880 
0.15870 
0.15859 
0.15848 
0.15838 
0.15827 
0.15817 
0.15806 
0.15796 
0.15785 
0.15775 
0.15764 
0.15754 
0.15743 
0.15733 
0.15722 
0.157 12 
0. 15701  

0 .16753 
0.16741 
0 .16730 
0.16718 
0.16707 
0.16695 
0.16684 
0 .16673 
0.16661 
0 .16650 
0.16639 
0.16627 
0.166 16 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

6 6 0 5  
6 5 9 3  
6 5 8 2  
657 1 
6 5 6 0  
6548  
6 5 3 7  
6526  
6 5 1 5  
6 5 0 4  

0 .16492 
0 .16481  
0.16470 
0.16459 
0 .16448 
0.16437 
0 .16426 
0.16415 
0.16404 
0.16393 
0 .16382 
0.16371 
0 .16360 
0.16349 
0.16338 
0 .16327 
0.16316 
0.16305 
0.16294 
0 .16283 
0 .16273 
0 .16262  
0 .16251  
0.16240 
0.16229 
0 .16218 
0.16208 
0 .16197 

0. 17266 
0. 17254 
0. 17242 
0. 17230 
0. 17218 
0.17206 
0. 17 195 
0.17183 
0. 17 17 1 
0.17160 
0. 17148 
0. 17136 
0. 17124 
0.17113 
0. 17101  
0.17090 
0. 17078 
0.17066 
0. 17055 
0.17043 
0.17032 
0.17020 
0. 0.16997 17009 

0.16 986 
0. 16974 
0. 16963 
0.16951 
0. 16940 
0. 16929 
0. 169 17 
0.16906 
0. 16894 
0. 16883 
0.16872 
0.16 860 
0. 16849 
0. 16838 
0. 16827 
0. 16815 
0. 16804 
0. 16793 
0.16782 
0. 16771 
0.16759 
0. 16748 
0.16737 
0. 16726 
0.16715 
0. 16704  
0. 16693 

0.17778 
0.17766 
0.17754 
0.17742 
0.17730 
0.17718 
0.17705 
0.176 93 
0 .17681  
0.17669 
0.17657 
0.17645 
0 .17633 
0.17621 
0.17609 
0.17597 
0.17585 
0.17573 
0.17561 
0.17549 
0.17537 
0.17526 
0.175 14 
0.17502 
0.17490 
0.17478 
0.17467 
0.17455 
0 .17043 
0.17431 
0.17420 
0.17408 
0.17396 
0.17384 
0 .17373  
0 .17361  
0.17350 
0.17338 
0.17326 
0.173 15 
0.1 7303 
0.17292 
0 .17280 
0.17269 
0.17257 
0.17246 
0.17234 
0.17223 
0.172 11  
0.17200 
0.17188 

0. 1 8 2 9 1  
0.18279 
0.18266 
0.18254 
0.18241 
0.18229 
0. 18216  
0.18204 
0 .18191  
0.18179 
0.18 166  
0.18154 
0.18142 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

8 1 2 9  
8 1 1 7  
8 1 0 5  
8 0 9 2  

8 0 6 8  
8 0 5 6  
8 0 4 3  
8 0 3 1  

8 o a o  

0.18019 
0.18007 
0. 17995  
0.17982 
0.17970 
0.17958 
0.17946 
0.17934 
0. 17922  
0.17910 
0.17898 
0 .17886 
0.17874 
0.17862 
0. 17850  
0. 17838 
0.17826 
0. 17814 
0.17802 
0.17790 
0.17778 
0.17767 
0. 17755  
0.17743 
0. 0 .17731  17719 

0.17707 
0.17696 
0. 17684  

0. 18804 
0.18791 
0.18778 
0.18765 
0.18753 
0.18740 
0.18727 
0. 187 14 
0 .18701  
0.18689 

0.18663 
0.18650 
0.18638 
0. 18625 
0.186 12 
0.18600 
0.18587 
0.18574 
0.18562 
0.18549 
3.18537 
0. 18524 
0.18512 
0.18499 
0.18487 
0.18474 
0.18462 
0.18449 
0.18437 
0.18424 
0.184 12 
0.18400 
0.18387 
0.18375 
0 .18363  
0.18350 
0.18338 
0.18326 
0.18313 
0.18301 
0.18289 
0.18277 
0.18255 
0.18252 
0.18240 
0.18228 
0.18216 
0.18204 
0.18192 
0.18180 

0.18676 

0.19317 
0.19304 
0.19290 
0.19277 
0.19264 
0.19251 
0.19238 
0.19224 
0.1921 1 
0.19198 
0.19185 
0.19172 
0.19159 
0.19146 
0.19133 
0.19120 
0.19107 
0.1909u 
0.19081 
0.19068 
0.19055 
0.19042 
0.19029 
0.19016 
0.19004 
0.18991 
0.18978 
0.18965 
0.18952 
0,18940 
0.18927 
0.18914 
0.18901 
0,18889 
0.18876 
0.18863 
0.18851 
0.18838 
0.18825 
0.18813 
0.18800 
0.18788 
0.18775 
0.18763 
0.18750 
0.18738 
0.18725 
0.18713 
0.18700 
0.18688 
0.18675 

0.19830 
0.19816 
0.19803 
0.19789 
0.19775 
0.19762 
0.19748 
0.19135 
0.19721 
0.19708 
0.19698 
0.19681 
0.19668 
0.19654 
0.19641 
0.19628 
0.19614 
0 .19601  
0.19588 
0.19574 
0.19561 
0.19548 
0.19535 - 0.19521  

0.19495 
0.19508 P 

0.19469 0.19482 

0.19456 
0.19442 
0.19429 
0.19416 
0 .19403  
0.19390 
0.19377 
0.19364 
0.19351 
0.19338 
0.19325 
0.19312 
0.19299 
0.19287 
0.19274 
0.19261 
0.192U8 
0.19235 
0.19222 
0.19210 
0.19197 
0.19184 
0.19171 

. 
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20.00 
20.20 
20.40 
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0.20 343 
0.20 329 
0.20 3 15 
0.20301 
0 .20287 
0.20273 
0.20 259 
0.20245 
0.20232 
0.20 218 
0.20204 
0.20 190 
0.20 176 
0.20 163 
0.20149 
0.20135 
0.20 122 
0.20 108 
0.20094 
0.20081 
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0.20 0 5 3  
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0.20013 
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0.20813 
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0.21296 
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0.21237 
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0.20895 
0.20881 
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0 .20797 
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0 .20769 
0.20755 
0 .20741 
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0.20700 
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0.20672 
0.20659 

0 .21882 
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0.21852 
0 .21837 
0 .21822 
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0.21792 
0.21777 
0.2 1762 
0.21747 
0.21732 
0.21717 
0.2 1703 
0.21688 
0.2 1673 
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0.21585 
0 .21570 
0.21556 
0 .21541 
0.2 1526 
0 .21512 
0 .21497 
0 .21483 
0.2 1468 
0 .21454 
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0.21425 
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0.21396 
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0 .21353 
0.2 1339 
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0.21282 
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0.21239 
0.2 1225 
0 .21211 
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0 .21183 
0 .21169 
0 .21154 
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0.22181 
0.22166 
0.22151 
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0.22076 
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0.22031 
0.220 16 
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0.21 972 
0.21957 
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0.21927 
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0.21781 
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0.21708 
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0.22829 
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0.22689 
0.22674 
0.22658 
0.22643 
0.22628 
0 .22612 
0.22597 
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0.22566 
0 .22551 
0.22536 
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0.22505 
0.22490 
0.22475 
0.22460 
0 .22445 
0.224 30 
0.22414 
0.22399 
0.22384 
0.22369 
0.22354 
0.22339 
0.22324 
0.22309 
0.222 94 
0.22280 
0.22265 
0.22250 
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0.22220 
0.22205 
0 - 2 2 1  9 0  
0 - 2 2 1  76 
0.221 6 1  
0.22 1 46 

0.23421 
0 .23405 
0.23389 
0 .23373 
0 .23357 
0 .23341 
0 .23325 
0.23309 
0.23293 
0. 23277 
0.2326 1 
0.23245 
0.23229 
0. 2 3 2 1 3  
0.23198 
0.23 1 8 2  
0.23 166 
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0.23134 
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0 .23103 
0.23087 
0.23072 
0.23056 
0.2304 1 
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0.23009 
0.22994 
0.22978 
0.22963 
0.22947 
0.22932 
0.22916 
0 .22901 
0.22886 
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0.22855 
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0.22824 
0.22809 
0 .22794 
0.22778 
0 .22763 
0 .22748 
0 .22733 
0.22718 
0. 22702 
0.22687 
0.22672 
0 .22651 
0. 22642 

0 .23934 
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0 .23901 
0.23885 
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0.23852 
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0.23803 
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0.23771 
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0 .24363 
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0.24655 
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0 .24571 
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0.24055 
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0 .24390 
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0 .24357 
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0.24259 0 .24243 
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0.25474 
0.25456 
0.25439 
0.25421 
0.25404 
0.25386 
0.25 369 
0.25351 
0.25334 
0.25 317 
0.25 299 
0.25282 
0.25265 
0.25 248 
0.25 230 
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0.25 196 
0.25179 
0. 25 162 
0.25145 
0.25 128 
0.25111 
0.25094 
0.25077 
0.25060 
0.25043 
0.25026 
0.25009 
0. 24992 
0.24 975 
0.24958 
0.24 94 1 
0.24 924 
0.24908 
0.24891 
0.24874 
0.24857 
0.248Ul 
0.24824 
0.24808 
0.24791 
0.24 774 
0.24 758 
0.24741 
0.24725 
0.24708 
0.24692 
0 .24675  
0.24659 
0.24642 
0.24 626 

0.2 5987 
0.2 596 9 
0.25951 
0.25933 
0.2591 6 
0.25898 
0.25880 
0.25862 
0.25844 
0.2 5827 
0.2 5809 
0.2 579 1 
0.2 577 4 
0.25756 
0.25139 
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0.2570U 
0.25686 
0.2 5669 
0.2 5651 
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0.2 561 6 
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0.25564 
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0.25358 
0.2534 1 
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0.25273 
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0.25223 
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0.25189 
0.25172 
0.25155 
0.25139 
0.25122 
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0.263 3 1  
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0.26265 
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0.26193 
0.26176 
0.26 1 5 8  
0.26 1 40 
0.26122 
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0.26087 
0.26069 
0.26052 
0.260 3 4  
0.260 16 
0.25999 
0.25981 
0.25960 
0.25946 
0.259 29 
0.259 1 1 
0.25894 
0.25876 
0.25859 
0.25842 
0.25824 
0.25807 
0.25790 
0.25712 
0.251 55 
0.257 38 
0.257 2 1 
0.25703 
0.25686 
0.25669 
0.25652 
0.25635 
0.256 18 

0.270 1 3  
0.26995 
0.26976 
0.26958 
0.26939 
0.26921 
0.26902 
0.26884 
0.26865 
0.26847 
0.26829 
0.26810 
0.26792 
0.26774 
0.26755 
0.26731 
0.26719 
0.26701 
0.26683 
0.266 6 4  
0.26646 
0.266 2 8  
0.266 10 
0.26592 
0.26574 
0.26556 
0.26538 
0.26520 
0.26502 
0.26484 
0.2 64 66  
0.26449 
0.26431 
0.26413 
0 -26395  
0.26377 
0.26360 
0.26342 
0.26324 
0.263 07  
0.26289 
0.26211 
0.262 54  
0.26236 
0.26219 
0.26201 
0.261 84  
0.261 6 6  
0.261 4 9  
0.261 3 1 
0.26114 

0.27527 
0.27508 
0.27489 
0.27470 
0.27451 
0.27432 
0.274 13 
0.27395 
0.27 376 
0.21357 
0.27338 
0.27320 
0.21301 
0.27282 
0.27264 
0.27245 
0.21227 
0.27208 
0.27 189 
0.27171 
0.27153 
0.27134 
0.27116 
0.21 097 
0.27079 
0.27061 
0.27042 
0.27024 
0.27006 
0.26987 
0.26969 
0.26951 
0.26933 
0.26915 
0.26897 
0.26879 
0.26860 
0.26842 
0. 26 82  4 
0.26 806 
0. 26788 
0.26770 
0.26753 
0.26735 
0.26717 
0.26699 
0.26681 
0.26663 
0.26645 
0.26628 
0.266 10 

0.28040 
0.28021 
0.28002 
0.27982 
0 -27963 
0 -27944 
0.27925 
0.27905 
0.27886 
0.27867 
0.21848 
0.27829 
0.27810 
0.27791 
0.27772 
0.21753 
0.27734 
0.27715 
0.27696 
0.27678 
0.27659 
0.27640 
0.27621 
0.27603 
0.27584 
0.27565 
0.21546 
0.27528 
0.27509 
0.27491 
0.27472 
0.274 54 
0.27U35 
0.27417 
0 -27398 
0.27380 
0.27361 
0.27343 
0.27324 
0.273 06 
0.27288 
0.27270 
0.27251 
0.27233 
0.27215 
0.27197 
0.27179 
0.27160 
0.271 42 
0 -271  24 
0.27106 

0.28553 
0.28534 
0.28514 
0. 28495 
0.28475 
0.28455 
0.28436 
0.28416 
0.28397 
0.28377 
0.28358 
0.28339 
0. 283  19 
0.28300 
0.28281 
0.28261 
0. 28242 
0.28223 
0.28203 
0.281 84 
0. 28 1 6 5  
0.28146 
0.28127 
0.28108 
0.28089 
0.28070 
0.28051 
0.28032 
0.28013 
0.27990 
0.27975 
0.27956 
0.27937 
0.2791 8 
0.27900 
0.27881 
0.27862 
0.27803 
0.27825 
0.27806 
0.27787 
0.27769 
0.27750 
0.27731 
0.277 13  
0.27694 
0.21676 
0.27657 
0.27639 
0.2762 1 
0.27602 

0.29067 
0.29047 
0.29027 
0.29007 
0.28987 
0.28967 
0.28947 
0.28927 
0.28907 
0.28888 
0.28868 
0.28848 
0.28828 
0.28809 
0.28789 
0.28769 
0.28750 
0.28730 
0.28711 
0.28691 
0.28671 
0.2 8652 
0.28633 
0.28613 
0.28594 
0.28574 
0.28555 
0.28536 
0.28516 
0.28497 
0.28478 
0.28459 
0.28439 
0.28420 
0.2 8401 
0.28382 
0.28363 
0.28344 
0.28325 
0.28306 
0.28287 
0.28268 
0.28249 
0.28230 
0.282 11 
0.28192 
0.28173 
0.28155 
0.28136 
0.281 17 
0.28098 
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0.29540 
0.295 19 
0.29499 
0.29479 
0.29458 
0.29438 
0.29418 
0.29398 
0.29378 
0.29358 
0.29337 
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0.29297 
0.29277 
0.29251 
0.29237 
0.292 18  
0.29198 
0.29178 
0.29158 
0.29138 
0.29118 
0.29099 
0.29079 
0.29059 
0.29040 
0.29020 
0.29000 
0.28981 
0.28961 
0.2894 2 
0.28922 
0.28903 
0.28883 
0.28864 
0.28844 
0.288 25 
0.28806 
0.28786 
0.28767 
0.28748 
0.2 8728 
0 -28709 
0.28690 
0.2867 1 
0.28652 
0.28633 
0.28614 
0.28594 

0.30094 
0.30073 
0.30052 
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0 -300  11 
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0.29970 
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0.29929 
0.29908 
0.29888 
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0.29826 
0.29806 
0.29785 
0.29765 
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0.29725 
0 -29704 
0.29684 
0.29664 
0.29644 
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0.29584 
0.29564 
0.29544 
0.29524 
0.29504 
0.29484 
0.29464 
0.29UU4 
0.29424 
0.29404 
0.29380 
0.29365 
0.29345 
0.29325 
0.29305 0.29286 

0.29266 
0.29247 
0.29227 
0.29207 
0.29188 
0.29168 
0.29 149 
0.291 29 
0.29 1 10 
0.29091 

0.29604 W o. 
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2 9 - 4 0  
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0.58887 
0.58 846 
0.58805 
0.58765 
0.58720 
0.58683 
0.58642 
0 .58602 
0.5856 1 
0.58520 
0.58480 
0.58439 
0.58399 
0.58359 
0.58318 
0.58 278 
0.58238 
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0 .58158 
0.58118 
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0.58038 
0.57 998 
0.57958 
0.57919 
0.57879 
0.57839 
0 .57800 
0 .57760 
0.5772 1 
0 .57681 
0.57642 
0.57603 
0.57564 
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0.57485 
0.57446 
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0.57368 
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0.57252 
0.57213 
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0 .57136 
0.57097 
0.57059 
0.57 020 
0.56982 
0.56943 
0.56 905 
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0.6 3993 
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0.6 390U 
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0.6346 1 
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0.63025 
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0.6 217 1 
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0.69 1 9 0  
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0.92888 
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0.99449 
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1.04286 
1.042 13 
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1.03560 - 
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1.13169 
1. 1309 1 
1.13012 
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1.23980 
1.23893 
1.23806 
1.23719 
1 .23633 
1.23546 
1.23460 
1.23374 
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1.30632 
1. 30539 
1.30446 
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1.27371 
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1.34543 
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. 9 2 3 5 3  
. 9 2 2 1 3  
. 9 2 0 7 4  
. 9 1 9 3 5  
.9 1 7 9 6  
. 9 1 6 5 8  
. 9 1 5 1 9  
- 9 1 3 8 1  
- 9 1 2 4 3  
- 9 1  105 
. g o 9 6 8  
- 9 0 8 3  1 
- 9 0 6 9 3  
- 9 0 5 5 6  
. g o 4 2 0  
. g o 2 8 3  
- 9 0  147 
. g o o 1  1 
- 8 9 8 7 5  
- 8 9 7 4 0  
. e 9 6 0 4  
- 8 9 4 6 9  
. a 9 3 3 4  
.89 199 
. a 9 0 6 4  
.E8930 
. a 8 7 9 6  
.E866 1 
.E8527 

1.88391, 
1.88261 
1.88128 
1.87994 
1.87862 
1.87729 
1 .87597 
1.87464 
1.87332 
1.87200 
1.87069 
1.86937 
1. 86806 
1.86675 

1.98677 
1.98532 
1.98387 
1.98242 

.98098 
- 9 7 9 5 3  
.97809 
.97665 
- 9 7 5 2 1  
- 9 7 3 7 8  
- 9  72 35 
- 9 7 0 9 2  
-9 69 49 
.96807 
,96665 
.965 22 
. 9 6 3 8 0  
- 9 6 2 3 9  
.96097 
- 9 5 9 5 6  
.958 15 
.95674 

9 55 34 
. 9 5 3 9 3  
.95253 
- 9 5 1  13 
- 9 4 9 7 3  
.9483U 
. 9 4 6 9 4  

1.94555 
1.944 16 
1.94278 
1.9 4 1  39 
1 .94001 
1.93863 
1.93725 
1.93587 
1.93450 
1.93313 
1.93176 
1.930 39 
1.92902 
1.92766 
1.92630 
1.9 2494 
1.92358 
1.92222 
1.9 20 87 
1.91952 
1.91817 
1.91682 

2.03879 
2 .03730 
2 .03581 
2.03432 
2.03284 
2.03135 
2.02987 
2.02839 
2.02692 
2 .02544 
2.02397 
2.02250 
2 - 0 2 1  03 
2.01957 
2 .01811 
2 .O 1664 
2 .01519 
2.01373 
2.0 1228 
2.01083 
2.00937 
2.00793 
2.00648 
2 .00504 
2.00360 
2.00216 
2 - 0 0 0 7 3  
1 .99929 
1.99786 
1.99643 
1 .99500 
1 .99358 
1.992 16 
1.99074 
1.98932 
1.98790 
1.98648 
1 .98507 
1.98366 
1.98226 
1.98085 
1.97944 
1 .97804 
1.97664 
1.97520 
1.97385 
1 .97245 
1.97106 
1.96967 
1. 96829 
1.96690 

2 - 0 9 0 8 3  
2 .08930 
2.08777 
2.08624 
2.08472 
2.08319 
2.08167 
2.080 15 
2.07864 
2.07712 
2.0756 1 
2.074 10 
2.07259 
2.07109 
2 - 0 6 9 5 8  
2 .06808 
2.06658 
2.06509 
2 .06360 
2.062 11 
2 - 0 6 0 6 2  
2.059 13 
2.05765 
2.056 16 

2.05321 
2.05173 
2.05026 
2 .04879 
2 - 0 4 7 3 2  
2.04585 
2.04439 
2 04293 
2.04147 
2.04001 
2.03855 
2 - 0 3 7 1 0  
2.03565 
2 .03421 
2 03276 
2 .03131 
2.02987 
2.02843 
2 .02700 
2.02556 
2.02413 
2.02270 
2.02127 
2.01984 
2.01842 
2.01699 

1 

2.05469 w 
\o 



. * . 

628 LS' 2 
60025'2 
68LZS.Z 
OLEZS'Z 
LSSZS'Z 
EELZS - z 
hL62S.2 
960ES'Z 
8LZES - 2 
09hES-2 
Eh9ES'Z 
L28E s - z 
01 OhS'Z 
E6 L OS* Z 
LLEhS'Z 
L9ShS'Z 
9hLhS.Z 
lE685'2 
SLLSS'Z 
LOESS 'Z 
98hSS ' 2 
ZL9SS.2 

ShO9S '2 
ZEZ9S.Z 

0 6Lh9S'Z 
9099s ' 2 
h6L9S.Z 
Z869S'Z 
OLLLS'Z 
8StLS'Z 
8hSLS.Z 

asass - z 

d 
- 

LELLS'Z 
92SLS'Z 
9LL8S'Z 
90E8S - 2 
96 b85 - Z 
L898S.2 
8LR8S'Z 
69065'1 
OYZ6S * Z 
ESh6S-2 
50965'2 
LL86S'Z 
OE009 - 2 
EZ209'2 
LL hO9.Z 
01909-z 
SO809'Z 
66609-2 
E6119-2 

EL898'Z 
6869tr.Z 
99LLb-2 
EhELh'Z 
OZSLh'Z 
L69Lh.2 
SL8LB'Z 
ES08h'Z 
ZEZ8h'Z 
OLh8h'Z 
68S8h.2 
89L8 8' Z 
Lh68h'Z 
LZL6b'Z 
LOE6h.Z 
L8b6h-2 
8996R. 2 
6h86h-Z 
6200S'Z 
LLZOS'Z 
26EOS-2 
SLSOS'Z 
LS LOS' 2 
6E60S ' 2 
ZZLLS'Z 
SOELS'Z 
88hLS - z 
ZL91S'Z 
9581 S - 2 
OhOZS'2 
tlzzzs-2 
0 L h2S '2 
S6SZS-2 
O8LZS'Z 
99625'2 
1s LES'Z 
8EEES'Z 
hZSES '2 
LLLES'Z 
868ES.2 
980hS * 2 
bLZOS 'Z 
29hhS.Z 
OS9hS - z 
6t8hS'Z 
82 oss - 2 
LL zss - 2 
LOhSS -2 
96555'2 
LBLSS '2 
L L655' 2 

86LL b '2 
LL6Lh'Z 
Eb LZ h '2 
9LEZh.Z 
06hZb'Z 
E99Zh '2 
LE82b'Z 
L L Of h '2 
98LEh'Z 
09EEh '2 
SESEh'Z 
OLLEh'Z 
988E h'2 
290l7b'Z 
LE2hb '2 
hLhbh'2 
L6Sbb'Z 
L9 Lbh '2 
bh 6bh '2 
22 LSb * 2 
OOESti'Z 
8LhSC.Z 
9S9Sh. 2 
nE8Sh-Z 
E L09h - 2 
2619h-2 
LLE9h'Z 
LSS9b'Z 
LEL9h'Z 
L L 69k '2 
260Ltr.Z 
ELZLb'Z 
hShLh'Z 
SE9Lh'Z 
91 8LC'Z 
866Lh-2 
LBL8h'Z 
f9EBh'Z 
98488 'Z 
62 L8h 2 
ZL68h.Z 
9606h-2 
0826h'Z 
89h6h'Z 
6h96h- Z 
EE86h-2 
6LOOS'Z 
hOZOS '2 
06fOS-2 
9LSO s - z 
Z9LOS -2 

E8L9E.Z 
ZS69E.Z 
121 LE'Z 
0621E '2 
09h LE 'Z 
629LE.2 
66LLt '2 
016 LE '2 
OhL8E'Z 
L Lt 8E '2 
28h8E'Z 
E S98E '2 
S288E'Z 
L668E '2 
6916E'Z 
L hE6E '2 
b L S6E '2 
L896E 'Z 
0986E.Z 
EEOOb '2 
LOZOtl'Z 
Z8EOb.Z 
9iSOh.2 
OELOh '2 
S060b 'Z 
080 Lb.2 
552 L h '2 
LEhlh'Z 
L09Lh '2 
E8LLh'Z 
096Lb'Z 
LE1 Zh '2 
tlLFZil'Z 
L6hZh'Z 
8992h'Z 
988 2tr -2 
RZOEtl'Z 
EOZEh'Z 
LBEEh'Z 
09SEh '2 
OhLfh '2 
616th-Z 
660 hh '2 
6 LZhh '2 
09h hh '2 
Oh9hh'Z 
tz8ntr'z 
ZOOSh '2 
h8LSh.Z 
991sfi-z 
RhSSh '2 

69LlE.Z 
hE61E'Z 
6602E.2 
S922E'Z 
OERZE'Z 
96S2E.Z 
29LZE'Z 
6262E.2 
S60Et.Z 
29ZEE.Z 
6ZhEE'Z 
L65EE.Z 
S9LCE' 2 
ZE 6EE'Z 
LOLBE'Z 
69 2 bE. Z 
8E DbE' 2 
LO9hE'Z 
9LLhE.2 
9h6hE'Z 
91 LSE'Z 
98 IS€' 2 
9ShSE'Z 
LZ9SE' z 
86 LSE -2 
696SE' 2 
Oh L9E'Z 
21 E9E-2 
h889E'Z 
9S99E-2 
8289E'Z 
LOOLE'Z 
tlL 1 LE. 2 
LhLLE'Z 
LZSLE'Z 
h6 9LE' 2 
698LE'Z 
thO8E'Z 
81 Z8E.Z 
t6E8E'Z 
89S8E - z 

61 68E-2 
S606L' 2 
L LZ6E-2 
8hh6f.Z 
SZ96E-2 
Z086E' 2 
6L66E-Z 
LS LOh' z 
5E €Oh' z 

EnL8E-z 

9SL 92 '2 
LL 692 '2 
8LOLZ '2 
otrz L2 '2 
ZOhLZ'Z 
19s LZ '2 
92LLZ 'Z 
688L2 'Z 
LSOBZ '2 
SL28Z'Z 
8LE82 '2 
ZDS 8Z '2 
SOL82 '2 
OL88Z '2 
hEO62'Z 
861 62 '2 
E9E6Z.Z 
82562 '2 
06961'2 
65862'2 
SZOOE '2 
161 OE '2 
8SEOE '2 
h2SOE '2 
169Of '2 
8S80E'Z 
9ZOLE'Z 
E61 LE '2 
L9€LE '2 
62 S L E '2 
869LE '2 
L98 LE '2 
9E02E '2 
SOZZE'Z 
hLEZE '2 
BhSZE '2 
BLLZE'Z 
h88ZE-Z 
SSOEE '2 
9ZZEE '2 
L6EEE-2 
89SLf.Z 
OhLfE'Z 
216 f E '2 
h80hE'Z 
LSZhE '2 
6ZhhE'Z 
Z09b~'Z 
9LLhf '2 
6h6 ht '2 
EZLSE'Z 

EhLLZ'Z 
0061 2'2 
8 s 02 2 - 2 
91 22Z'Z 
tr LE22 - 2 
z ESZ 2' z 
06922' 2 
68 8ZZ - Z 
BOOEZ'Z 
89LEZ'Z 
LZ EE 2 * 2 
LBhE2.2 
Lh9E 2 - 2 
LO8E 2 - 2 
L96E2-2 
82LhZ'Z 
682h2.2 
OShhZ'Z 
ZL9b2'2 
LLLBZ'Z 
SLbhZ-2 
860ZrZ-2 
09252- 2 
E ZSS Z 2 
9e5sz-z 

21 652-Z 
9L 091 - 2 
OQ292'2 
hOb92'2 
6YS92.2 
ELL92-Z 
86 89 2' 2 
890LZ'Z 
62 ZL2' 2 
S6LLZ-2 
L9SLZ'Z 
LZLLZ'Z 
h68LZ.Z 
09082 * z 
L228Z'Z 
L6E82-2 
29582'2 
Ot L82 - 2 
66882'2 
L906 2 - Z 
9EZ62.Z 
hOh62'Z 
hLSb 2' 2 
thLCZ-Z 
EL66Z-Z 

6n~sz-z 

1 E L9L '2 
S889L.Z 
8EOLL 'Z 
26 LLL'Z 
LhELL '2 
LOSLL'Z 
9S9LL '2 
LL ELL '2 
996LL '2 
12 181 '2 
LL 281 '2 
ELh8L'Z 
68'281 '2 
ShL81 '2 
20681 '2 
6S061'2 
9L26L'Z 
ELE6L '2 
OES6L.Z 

9h86L'Z 
SOOO2'Z 
t 9 LO2 '2 
22 EO2 '2 
L9l)OZ'I 
0 h902 '2 
00 802 '2 
65602'2 
61 LLZ'Z 
08ZLZ '2 
OhtrlZ'Z 
LOYLZ'Z 
29LLZ '2 
E26LZ'Z 
S8OZZ'Z 
9tlzzz '2 
6Oh22 '2 
LLSZZ 'Z 
E E LZZ - z 
96822'2 
650EZ.Z 
ZZZtZ '2 
98EEZ '2 
6hSLZ-Z 
EL LEZ'Z 
8L8E2'2 
ZbOhZ'Z 
LOZhZ'Z 
ZLEhZ'Z 
8EShZ'Z 
tOLh2-Z 

8996~-z 

OZLL 1'2 
OLBL 1'2 
OZOZ L 'Z 
OLLZI'Z 
OZEZ 
L L1Z 
2292 
E LLZ 
8262 
9LOE 
L22f 
08EE 
2 ESE 
889E 
LE8E 
0 66E 
EQLO 
L62h 
OShh 
h 09h 

'2 
'2 
'Z 
'2 
'2 
'2 
'2 
'2 
'2 
'Z 
'2 
'2 
'2 
'2 
'Z 
'2 

8SLC 1'2 
EL6411 '2 
L90S 1-2 
222s 1'2 
LLES I 'Z 
CESS 1-2 
8 89s 1 '2 
hh8S I '2 
0009 1'2 
9SL9 1'2 
ELE9l'Z 
OLC9 1'2 
L299 1'2 
h8L9l.Z 
L h69 1'2 
660L 1'2 
LSZL 1'2 

hLSL 1-2 
€ELL 1'2 
268L 1'2 
L SO8 L '2 
L LZEIL'Z 
OLL8 1'2 
OES8 I 'Z 
0698 I 'Z 
15881'2 
LlObL'Z 
ELL6L-2 
trEE 6 L '2 
S6C6 1'2 

9 L~L I -z 

60L 90'2 
SS890'2 
LOO LO - 2 
8hL LO'Z 
S62LO'Z 
L htl LO'Z 

9ELLO'Z 
E88LO'Z 
LEO 80'2 
6LL 80'2 
LZE8O'Z 
9Lh80 - 2 
trZ980'2 
ELL 80'2 
226 80 '2 
2LO 60'2 
LZZ60'2 
LLf60'2 
L2560'2 
ZL960'2 
22860'2 
EL660'2 
021 01 '2 
SLZOL'Z 
gznot-z 
8LSOL'Z 
OEL 01 '2 
28801 '2 
CEOLL'Z 
L8L LL '2 
OhELL'2 
E611 LL '2 
9b9LL '2 
008lL'Z 
tS6LL'Z 
LOLZL '2 
Z9Z 21 '2 
91 tZ 1 -2 
L LSZL 'Z 
9ZLZ L '2 
18821 '2 
9EOEL '2 
261 EL '2 
BbttL'Z 
hOSEL '2 
L99EL 'Z 
LL8EL'Z 
hL6CL 'Z 
LELhL'Z 
68ZCL-2 

885 LO - z 

OO'OE 
08-62 
09'62 
0h'62 
02'62 
00'62 
08'82 
09'8Z 
Otr'82 
02 '82 
00'81 
08'1z 
09'1z 
Oh 'LZ 
02 'LZ 
OO'LZ 
08'92 
09'92 
00'92 
02-92 
00'92 
08 -sz 
09 -52 
otr-52 
oz -52 
OO'SZ 
08'hz 
09'hZ 
Oh 'I72 
02 - h2 
OO'hZ 
08'EZ 
09'EZ 
Oh'EZ 
OZ'tZ 
OO'EZ 
08'zz 
09'1z 
Oh'ZZ 
OZ'ZZ 
00'22 
08'1z 
09-12 
Otl'LZ 
02 '12 
OO'LZ 
08'02 
09-02 
Ob'OZ 
02 '01 
OO'OZ 



FORTRAN I V  G LEVEL 2 1  N A I N  

000  1 
0 0 0 2  

0 0 0  3 
0000 
0 0 0 5  
0 0 0 6  
0 0 0 7  
0 0 0 8  
0 009 
0 0 1 0  
0 0 1  1 
0 0 1 2  
0 0 1 3  
001 4 
0015  
0016 
0 0 1 7  
001 8 
0 0 1 9  
0 0 2 0  
0 0 2  1 

0 0 2 2  
0 0 2 3  
0 0 2 4  
0 0 2 5  
0 0 2 6  
0 0 2 7  
0 0 2 8  
0 0 2 9  
0030  
0 0 3 1  
0 0 3 2  
0 0 3 3  
003U 
0 0 3 5  
0036  
0 0 3 7  
0 0 3 8  
0 0 3 9  
o o u o  
0 0 4  1 
0 0 4 2  
0 0 Q 3  
o o u u  
0 0 4 5  
0 0 4 6  
0 0 4 7  
0 0 4 8  
O O U 9  
0050 

D A T E  = 7 5 1 2 0  16/U 6 / 3 0  

C J DENOTES GAS TYPE 
C J = 1  - N2 
C J = 2  - 0 2  
C J = 3  - A I R  
C J = 4  - C 0 2  

DIHENSION GAS(4,5),GOOD(U,51,4O),P2(UO) ,AU(4)  
DATA G ~ S / 1 . 3 U 4 S , 1 . 4 9 1 1 , 1 . 3 0 1 2 , 5 . 0 0 6 5 , 0 . 0 2 6 1 7 , 0 . 0 2 5 6 2 , 0 . 0 1 9 3 1 ,  

0 0 . 0 7  1 3 2  ,O.O 50U6.O . 0 4 6 2 4 , O  .046  1 1 , O .  1 0 4 7 6  , -0 .0069  1,O. 0 0 4 2 0 8 ,  
+ - 0 . 0 1 1 0  1 .0 .07235 ,U .  2EOU,4.8EOU, U.3UE04,6.6E05/  

DATA AW/28.02,32. 0 , 2 9 . 0 , 4 4 . 0 1 /  
R =  0 . 0 8 2 0 5  
D 3  50 J = l , U , l  
I F  ( J . E Q . l )  WRITE(6 ,81 )  
I F  ( J . E Q . 2 )  WRITE(6 ,82 )  
I F  ( J . E Q  - 3 )  WRITE ( 6 , 8 3 \  
I F  ( J . E Q . 4 )  URITE(6,RU) 

8 1  F3RMAT( 1 H 1 ,  ' B A D  C O N V E R G E N C E  VALUES FOR N2' , / / )  
82  FJRMAT( 1H1, ' R A D  C O N V E R G E N C E  VALUES F O R  0 2 ' , / / )  
R3 F')RMAT( lH1,'RAD C O N V E R G E N C E  VALUES F O R  A I R ' , / / )  
8 4  FJRUAT( 1H1, ' R A D  CONVERGENCE VALUES FOR C 0 2 ' , / / )  

v = 1 . 0  
II=O 
D3 4 0  1 = 2 0 0 , 3 0 0 , 2  
II=II+ 1 
T=PLOAT ( I ) / l O . O  t 2 7 3 . 2  
AL PHA=Y *T 
BETA= -GAS (J ,  1) + G  AS ( J , 3 )  *ALPHA-GAS ( J ,  5) *R/T**2 
G A M A =  G A S ( J ,  2 )  * G A  S ( J ,  1 )  -GAS (J,4) *GAS (J ,  3) *ALPHA-GAS ( J ,  5) *GAS(J ,  3 )  * 
SIGMA=GAS(J,U)*GAS(J85)*GAS ( J , 3 )  *R/T**2 
K =  4 
D 3  3 0  KK=5,UU,1 
P= (FLOAT(KK) t 1 4 . 7 )  / 1 4 . 7  
K =  K +  1 
P2 (K-4) =PLDAT(KK) 
D 3  2 5  L = 1 , 1 0 0 , 1  

* R/T**2 

1 0 V N  = 1.0 /P* ( ALPHA+ BET A / V + G  A U  A / V *  *2+ SIGM A / V  **3) 
IP(ABS(V-VN) .LE. 0 . 0 0 0 1 )  G O  T O  26 
V= V N  

2 5  CONTINUE 
T1= T-273 .2  
P I =  P414 .7 -  14.7 
WRITE(6.77) T 1 , P l  , V , V N  

VN=O.O 
7 7  P ~ R M A T ( '  T = * , E I ~ . ~ , '  e = ' , ~ i s . 7 , '  v = ' , ~ i 5 . 7 , '  V N = ' , E I ~ . ~ )  

2 6  G30D ( J ,  I1 , (K-4) ) = V N  
30 CONTINUE 
U O  C3NTINUP 
50  C3NTINUE 

DD 9 0 0  J = l , U , l  
D 3  8 7 5  1 = 1 , 5 1 , 1  
n3 850  N=l ,UO, l  
IF (GOOD ( J , I , N )  . EQ. 0 . 0 )  GO TO 8 5 0  
G30D(J ,  f,N)=l.O/GOOD ( J , I , N )  
63  O D  ( J ,  1.N) =GOOD ( J ,  I ,  N) *A W ( J )  / 4 5 3 . 5 9 / 0 . 0 3  5 3 2  

850 CONTINUE 
875 CJNTXNUE 
900 C'lNTINUE 

PAGE 0 0 0 1  
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b 

FORTRbN I V  G LEVEL 2 1  M A I N  DATE = 7 5 1 2 0  16 /5  1 / 5 2  

0 0 0 1  
0002  

0 0 0 3  

0 0 0 5  
0006 
0 0 0 7  
0008 
0 0 0 9  
0 0 1 0  
001 1 
0 0 1  2 
0 0 1 3  
0 0 1 4  
0015 
0 0 t h  
0 0 1 7  
0 0 1 8  
0 0 1 9  
0 0 2 0  
0 0 2  1 

0 0 2 2  
0 0 2 3  
0 0 2 4  
0 0 2 5  
0 0 2 6  
0 0 2 7  
0 0 2 8  
0 0 2 9  
0 0 3 0  
0 0 3 1  
0 0 3 2  
0 0 3 3  
0 0 3 4  
0 0 3 5  
0 0 3 6  
0 0 3 7  
0 0 3 8  
0039 
0 0 4 0  
0011 1 
0 0 4 2  
0 0 0 3  
oouu 
oou5 
0 0 4 6  
O O U 7  
O O U 8  
OOU9 
0 0 5 0  

0 0 0 4  

C J DENOTES GAS TYPE 
C J = 1  - N2 
C J.2 - 0 2  
C J = 3  - A I R  
C J = U  - C02  

DIflENSION GAS ( 4 , 5 ) , S O O D ( 4 , 5 1 , 4 0 )  , P 2 ( 4 0 )  , A W  (U) 
DATA GA S / 1 . 3 4 4 5 , 1  . 49  1 1 , l .  3 0  1 2 , 5 . 0 0 6 5 , 0 . 0 2 6  17,O. 02562 ,O .  0 1 9 3  1, 

*O. 0 7 1  32 , 0 . 0 5 0 4 6 , O  .OU624,0 .046  1 1 ,O. 1 0 4 7 6 , - 0 . 0 0 6 9  1,O. 0 0 U 2 0 8 ,  
*-0 .O 110  1.0.  07235 ,  U.2EOU,U.8EOU 4.34EOU. 6 . 6 E 0 5 /  

DATA AU/28 .02 ,32 .0 ,29 .O ,UU.01 /  
R = O  .08205 
D 3  50 J = I , U , l  
I F  ( J .EQ.1 )  WRITE(6 ,81)  
I F  ( J .EQ.2 )  URITE(6 ,82 )  
IP ( J .  EQ .3) URITE (6.8 3) 
I F  (J.EQ.U) U R I T E ( 6 , 8 4 )  

8 1  P3RNAT( 1H1, ' B A D  CONVERGENCE VALUES FOR N2', / /)  
8 2  F3RPlAT( 1H1, ' B R D  CONVERGENCE VALlJES FOR 0 2 ' , / / )  
8 3  F3RMAT( 1H1, ' B A D  CONVERGENCE VALUES F O R  A I R ' , / / )  
8U F3RHAT( 1H1, ' B A D  CONVERGENCE VALUES FOR C 0 2 ' , / / )  

v=1 .0  
I I = O  
D 7  U O  1 = 2 0 0 , 3 0 0 , 2  
I1=1I+ 1 
T = 2 7 3 . 2  + F L O A T ( I ) / 1 0 . 0  
ALPHA=R*T 
BETA= - GAS ( J ,  1) + G  AS ( J ,  3) * ALPHA-GAS (J , 5) *!?/To* 2 
G A f l A =  G R S ( J , 2 ) * G A S ( J ,  1 )  - G A S  (J,4) * G A S  ( J ,  7) *ALPHA-GAS ( J , 5 ) * G A S ( J ,  3)  * 
SIGNA=GAS(J,U)*GAS(J,5)*GAS ( J ,  3 )  *R/T**2 
K =  4 
DO 3 0  KK=100,490,  10 
P=(FLOAT(KK) + 1 4 . 7 )  / 1 4 . 7  
K= K +  1 
P2 (K-U)  =FLOAT (KK) 
DO 2 5  L = 1 , 1 0 0 , 1  

IP(ABS(V-VN) .LE. 0 .0001)  GO TO 26 
V= V N  

2 5  CONTINUE 
T1=  T-273.2  

URITE(6 ,77 )  T 1 , P l  , V , V N  
7 7  FORMAT(' T = ' , E 1 5 . 7 , '  P=' , E 1 5 . 7 , '  V = ' , E 1 5 . 7 , '  V N = ' , F 1 5 . 7 )  

V N = O . O  
2 6  GJOD(J .11  , (K-4) ) = V N  
3 0  C3NTINUE 
U O  CDNTINUE 
5 0  CONTINUE 

* R/T**2 

1 0  VN = 1 . 0 /P*  ( ALPHA+ BETA/V+G AMA/V**2+ SIG NA/V **3) 

P I =  e * i u . 7 -  14.7 

D 3  9 0 0  J = l , U , l  
DO 8 7 5  I = I , S l , l  
D 3  8 5 0  N=1,40 ,1  
IF (GOOD ( J , I , N )  .EQ. 0 . 0 )  GO T O  850 
G 3 0 D  (J, 1,N) = 1  .O/GOOD ( J , I ,  N) 
GOOD(J, 1 . N )  =GOOD(J,I ,N)*AW(J) / 4 5 3 . 5 9 / 0 . 0 3 5 3 2  

850 CDNTINUE 
875 C3NTINUE 
900 CONTINUE 

PAGE 0 0 0 1  
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0 0 5  1 
0052 
0 0 5 3  
0 0 5 U  
0055 
0056 
0057 
0058 

0059 

0060 

006 1 

0062 
0063 
0064 

0065 
0066 
0067 

0068 
0069 
0070 
007 1 
0012 
0 0 7 3  
007U 
0075 
0076 

0077 
0078 
0079 
0080 
008 1 
0082 
0083 

D 3  100 J = 1 , 4 , 1  
LL=l 
NN=lO 

1lU I P  (J.EQ.1) URITE(6.201) 
I F  (J. EQ.  2 )  URITE (6 ,2  0 0 )  
I F  (J.EQ.3) URITE(6,203) 
I F  (J.EQ.4) URITE(6,20U) 

200 F3RUAT(lH1,60X,*DENSITY OF 0 2 * * * , / ,  * 6UX,' (LB/PT3) *,/, 

* 64X8*(LB/FT3) *,/, 

* 64X,* (LB/FT3) *,/, 

* 6UX,* (LB/PT3) ',/, 

*61X, 13 ('-I) ,//, 1 1  X, 120 ( * - ' )  ) 
201 PORNAT( lH1,60X,'DENSITY OF N2' * * ,/, 

*61 X ,  1 3 (  ( - 1 )  ,//, 11X, 120 ( ' - ' ) )  
203 F3R~ATflH1,60X,*DENSITY O F  A I R * * * , / ,  

*61X,lU ( * - * )  *//, 11X. 120 ( * - ' ) )  
204 F3RMAT(lH1.60X,*DENSITY OF C 0 2 * * * , / ,  

*61 X ,  14 ( ' - * )  ,//, 11 X,  120 ( * -  * )  ) 
I F  ((NN-LL) .NE. 9 )  G O  TO 500 
WRITE(6,155) (P2 (KK) , KK=LL,NN, 1)  

155 F3RNAT( lox, * TEMPERATUREV,lO(P9.2,2X) ./, * l u x , ' (  C) ' ,7X,*(PSIG)  *.5X 
*'(PSIG) ',SX,*(PSIG)',5X,'(PSIG) *,5X,* (PSTG)',5X,'(PSIG) *,5X, 
* *  (PSIG) * , 5 X ,  * (PSIG) ' ,5X, * (PSIG) ' , 5 X ,  (PSIG) * ,/, 11X, 120 (I-*) ) 
GO TO 600  

500 URITE(6,160) (P2(KK) ,KK=LL,NN,l) 
160 F3RNAT ( *  TEMPERATURE', 9 (F9.2,2X) ,/, UX, * ( C) ' ,7X, ' (PSIA) ' ,5X 

**(PSIA) ' ,5X,* (PSIA) ' ,5X,* (PSIA) ',5X,' (PSIA)',5X,' (PSIA) ' , 5 X ,  
**(PSIA) ' , 5 X , *  (PSIA) *,5X,' (PSIA) *,5X,/)  

600  LA=O 
D3 175 LP=200,300,2 
T=PLOAT (LF) /10.0 
LA=LA+ 1 
URITE(6,179) T, (GOOD(J,LA,LB) ,LB=LL,NN, 1) 
F3RNAT ( 13X8F6. 2,3X,F 10 .5 ,9  (lX,PlO. 5) ) 

WRITE(6,601) 

179 
175 C O N T I N U E  

601 F3RNAT( 11X, 1 2 0 ( * - * )  ./, * 11X.' * ' C A L C U L A T E D  FROM THE BEATTIE-BRIDGERAN EQUATION') 
LL=LL*lo 
N N = N N +  1 0  
IP(NN.GT.40) GO T O  100 
63 TO 11Y 

CALL EXIT 
EN D 

100 C O N T I N U E  

- 
P 
P 

. . . . 



b . . 

20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
2 1 - 8 0  
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23 .40  
23.60 
23. 80 
24.00 
24.20 
24. Y O  
24. 6 0  
24.80 
25.00 

25.40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26. R O  
27.00 

27.40 
27.60 
27.80 
28 .00  
28.20 

28.60 
28.80 
29.00 
29.20 
29. 40 
29.60 
29.80 
30.00 

25.20 

27.20 

28.40 

0.99 274 
0.99276 
0.99 278 
0.99 279 
0.99 281 
0.99282 
0.99284 
0.99285 
0.99287 
0.99 289 
0.99290 
0.99 292 
0.99 293 
0.99 295 
0.99 296 
0 .99298 
0.99 299 
0.99 30 1 
0.99302 
0.99304 
0.99306 
0.99 307 
0.99309 
0.99310 
0.99 312 
0.99313 
0.99315 
0.99316 
0.99 3 18 
0.99 31 9 
0.99321 
0.99322 
0.99 324 
0.99325 
0.99325 
0.99328 
0.99330 
0.99331 
0.99 3 3 2  
0.99334 
0.99335 
0.99 337 
0.99338 
0 .99339 
0 .99341 
0.99342 
0.99 344 
0.99 345 
0.99347 
0.99348 
0.99349 

0.99237 
0 .99239 
0.9924 1 
0.99242 
0.99244 
0.99246 
0.992117 
0.99249 
0.99251 
0.99252 
0.99254 
0.9 9256 
0.99257 
0.99259 
0.99260 
0.99262 
0.39261, 
0.9 9265 
0.99267 
0.39268 
0.99270 
0.99272 
0.99273 
0.9 9275 
0.9 9277 
0.99278 
0.99280 
0.99281 
0.99283 
0.99284 
0.99286 
0.99287 
0.39289 
0.9 929 1 
0.9 9292 
0.9 9294 
0.99295 
0.99297 
0.99298 
0.99300 
0.9930 1 
0.99303 
0.9930U 
0.9 9306 
0.99307 
0.99309 
0.99310 
0.59312 
0.9 931 3 
0.99315 
0.99316 

0 . 9 9 2 0 0  
0 .99202 
0.99204 
0.99206 
0.99207 
0.992 0 9  
0.992 1 1  
0 .99213 
0.99214 
0.99216 
0.99 2 1 8  
0.99219 
0 . 9 9 2 2 1  
0.992 23 
0.99225 
0.992 2 6  
0.992 28  
0.9q230 
0.992 31 
0 .99233 
0.99235 
0 . 9 9 2 3 6  
0.99 2 38 
0.99 2 40 
0 .99241 
0 .99243 
0.99 2 4 5  
0.99246 
0.99248 
0.99250 
0 .99251 
0.99253 
0.99255 
0.99256 
0.99258 
0 .99259 
0.99261 
0.99263 
0.992 6 U  
0.99266 
0 .99267 
0.99269 
0 . 9 9 2 7 1  
0.99 2 7 2  
0.99274 
0.992 75 
0.99277 
0.99278 
0.99280 
0.99282 
0 .99283 

0 .99163 
0 .99165 
0.99167 
0 .99169 
0 . 9 9 1 7 1  
0 .99172 
0.99174 
0 .99176 
0 .99178 
0.991 8 0  
0.991 8 1  
0 .99183 
0.991 8 5  
0 .99187 
0.99189 
0.99190 
0.99192 
0 .99194 
0 .99196 
0 .99197 
0 .99199 
0 .99201 
0.99203 
0 .99205 
0 - 9 9 2 0 6  
0 .99208 
0.99210 
0 .99211 
0.99213 
0.992 1 5  
0 .99217 
0.99218 
0.992 2 0  
0.9 9 2 2 2  
0.992 2 3 
0 .99225 
0 .99227 
0 .99228 
0.992 3 0 
0 .99232 
0 .99233 
0.9 92 35  
0.992 3 7  
0 .99238 
0 .99240 
0 .99242 
0.99243 
0.992B5 
0 .99247 
0 .99248 
0.99250 

0.99126 
0.99128 
0.99 130 
0.99132 
0.99 134 
0. 99 136 
0.99 138 
0. 99 140 
0.99141 
0.99143 
0. 99 145 
0.99 147 
0. 99 1 U9 
0 . 9 9 1 5 1  
0.99 153 
0.99 155 
0.99156 
0.99 158 
0.99160 
0.99 162 
0.99164 
0.99 166 
0. 99 167 
0.99 169 
0.99171 
0.99173 
0.99 175 
0.99177 
0.99 178 
0 .99180 
0.99 182 
0.99184 
0.99 185 
0.99187 
0. 99 189 
0 .99191 
0.99 193 
0. 99 19U 
0.99 196 
0.99 198 
0.99200 
0.99201 
0.99 203 
0.99205 
0 .99207 
0.99 208 
0. 99210 
0.99 212 
0.99213 
0.99215 
0.99217 

0 .99089 
0 . 9 9 0 9 1  
0.99093 
0 .99095 
0.99097 
0.99099 
0 . 9 9 1 0 1  
0.99 103 
0 - 9 9  1 05 
0.99107 
0 - 9 9 1  0 9  
0.Y9111 
0.991 13 
0.991 15 
0 .991 17 
0.991 19 
0 .99121 
0.99 122 
0 .991 24 
0 - 9 9  126 
0 - 9 9 1  28  
0 .99130 
0.99 132 
0.991 34 
0 .99136 
0 - 9 9 1  3 8  
0 .99140 
0.991U2 
0.991 43 
0.99145 
0.99147 
0 .99149 
0 .99151 
0 .991 53 
0.99155 
0.99156 
0.99158 
0 - 9 9 1  6 0  
0.99162 
0.99164 
0.991 66 
0,99167 
0 - 9 9  169 
0.99 1 7 1  
0.99 173 
0 - 9 9  175 
0.991 76 
0.99178 
0 - 9 9  1 8 0  
0.99182 
0 .99183 

0 .99052 
0 . 9 9 0 5 4  
0.99056 
0.99058 
0 . 9 9 0 6 0  
0 . 9 9 0 6 2  
0.99064 
0 .99066 
0.99068 
0 .9907 1 
0.99073 
0.99075 
0.99077 
0.99079 
0.99081 
0 .99083 
0. 9 9 0 8 5  
0.99087 
0 .99089 
0.9909 1 
0 . 9 9 0 9 3  
0.99095 
0.99097 
0 . 9 9 0 9 9  
0.99 10 1 
0.99 103 
0. 99 105 
0.99 1 0 7  
0.99 108 
0.99 1 1 0  
0 . 9 9 1 1 2  
0.991 14 
0 .99116 
0.99 118 
0.99 120 
0 .99124 0.99122 

0 . 9 9 1 2 6  
0 .99128 
0 .99130 
0 .99132 
0.99 133 
0 .99135 
0.99 1 3 7  
0.99 1 3 9  
0 . 9 9 1 4 1  
0 .99143 
0 .99145 
0 .99147 
0.99148 
0.99150 

0.99015 
0.990 17 
0.990 19 
0.99021 
0.99023 
0 .99026 
0.99028 

0.99032 
0.990 3U 
0.99036 
0.9903P 
0.99040 
0.99043 
0.99045 
0.99047 
0.99049 
0 .99051 
0.99053 
0.99055 
0.99057 
0.99059 
0.99061 
0.99063 
0 .99065 
0.99067 
0.99069 
0.99072 
0.99074 
0.99076 
0 .99078 
0.990 80 
0.99082 
0.99084 
0 .990 86 
0.99088 
0 .99090 
0.99092 
0.99094 
0.9 90 96 
0.99098 
0.99099 
0.99101 
0.99103 
0.991 05 
0.991 07 
0.99109 
0.991 11 
0.991 13 
0.991 15 
0.991 17 

0.9903n 

0.98978 
0.98980 
0 .98982 
0 .98984 
0 .98987 
0.98989 
0.9899 1 
0.98993 
0.98995 
0.98998 
0 .99000 
0 .99002 
0 .99004 
0.99006 
0.99009 
0 .99011 
0.99013 
0 .99015 
0.990 17 
0 .99019 
0 .99022 
0 .99024 
0.990 26 
0 .99028 
0 .99030 
0.99032 
0.99034 
0.99037 
0.99039 
0 .99041 
0.99043 
0.99045 
0.99047 
0.99049 
0.99051 
0.99053 
0.99055 
0.990 5 7  
0.99059 
0.9906 1 
0.99064 
0.99066 
0 .99068 
0.99070 
0.99072 
0.99074 
0.99076 
0.99078 
0 .99080 
0.99082 
0.99084 

- - - - - - - - 
14.00 

( P S I G )  

0.98940 
0.98943 
0 .98945 
0.98947 
0 - 98950 
0 0.98754 - 9 8 9 5 2  

0.98957 
0 .98959 
0 . 9 8 9 6 1  
0 .98964 
0 - 9 8 9 6 6  
0.98968 
0.98970 
0.98973 
0 .98975 
0 . 9 8 9 7 7  
0.98979 
0.98982 
0 .98984 
0 .98986 
0 - 9 8 9 8 8  
0.98991 
0 . 9 8 9 9 3  
0 - 9 8 9 9 5  - 
0.98997 P 

0.98999 
0.99002 
0.99004 
0.99006 
0 .99008 
0.99010 
0.99012 
0.990 15 
0.99017 
0.990 19 
0.9902 1 
0 .99023 
0.99025 
0 .99027 
0.99030 
0.99032 
0 .9903~4 
0.99036 
0.99038 
0.99040 
0.99042 
0.99044 
0.99046 
0.99048 
0 .99050 

- - - - - - - - 



20.00 
2 0 " 2 0  
20.43 
20.60 
20.80 
21.00 
21.20 
21. 40 
21.60 
21.RO 
22.00 
22.20 
22.40 
22.60 
22 .80  
23.00 
23.20 
23.40 
23. 60 
23.RO 
24.00 
2u.20 
24.40 

24. 8 0  

25.20 
25.40 
25.60 
25 .80  
26.00 
26.20 
26. 40 
26.60 
2 6 - 8 0  
27.00 
27.20 
27.40 
27.60 
27. 80  
28.00 
28.20 
2A. 40 
28.60 
2R. 83 
19.00 
29.20 
29.40 
29.60 
2 9 - 8 0  
30.00 

24 .60  

25. on 

0.98903 
0 . 9 8  906 
0.98 908 
0.98910 
0.98913 
0.98915 
0.98918 
0.98920 
0 .98922 
0.963925 
0 .98927 
0.98930 
0.98932 
0.98934 
0.98937 
0.98 939 
0 . 9 8 9 4 1  
0.98 9U4 
0.9 8 946 
0.98948 
0.98 950 
0 .98953 
0.98955 
0 - 9 8 9 5 7  
0.98960 
0 .98962 
0 .98964 
0 - 9 8  967 
0 .98  969 
0 .98971 
0 .98971 
0.98 975 
0.9897R 
0.98980 
0.98982 
0.98984 
0 .98987 
0.98989 
0.98 991 
0 .98993 
0.98995 
0.98998 
0 .99000 
0.99 0 0 2  
0 .99004 
0.99006 
0.99009 
0 .99011 
0 .9901 3 
0.99015 
0 .99017 

0.98866 
0 -  9 8868 
0 .98871 
0.9 8873 
0.9 8876 
0.98878 
0 .98881 
0.99883 
0.98886 
0.38888 
0 .98891 
0.9 889 3 
0.98896 
0.98898 
0.9 8900 
0.98903 
0.98905 
0.98908 
0.9 891 0 
0.98912 
0.9 891 5 
0.9 89 1 7  
0.98920 
0 .98922 
0.98924 
0.9 892 7 
0.98929 
0 .98931 
0.9 893 4 
0.98936 
0.98938 
0.98941 
0.9 8943 
0.9 894 5 
0.98948 
0.9 8950 
0.98952 
0.9 8955 
0.9 8957 
0.98959 
0.9 896 1 
0.98964 
0.98966 
0 .98968 
0.9 8970 
0 .98973 
0.98975 
0.98977 
0.98979 
0.98982 
0.98984 

0.98829 
0. 9 8 8 3 1  
0.98834 
0.988 36 
0 .98839 
0.98842 
0.98 8 (14 
0.988 4 7  
0.98849 
0.988 5 2 
0.98854 
0.98857 
0.98859 
0.98862 
0.98864 
0.98867 
0.98869 
0.98872 
0.98874 
0.98 8 7 7  
0.98879 
0.98882 
0.988R4 
0.98887 
0.98 8 89 
0.98892 
0.98894 
0.98896 
0.98899 
0.98901 
0.989 0 4  
0.98906 
0.98908 
0.98911 
0.989 13 
0.98916 
0.989 1 8 
0.98920 
0.989 23  
0.98925 
0.989 27  
0.98 9 3 0  
0.989 3 2  
0.989 3 4  
0.98937 
0.98939 
0.989 4 1 
0.98943 
0.98946 
0.98948 
0.98950 

0.9 879 1 
0.98794 
0 - 9 8 7 9 7  
0.98799 
0 .98802 
0.98805 
0 .98807 
0.988 1 0  
0 .98813 
0.98815 
0.98818 
0 .98820 
0 .98823 
0.9 88 26  
0.988 28  
0.98831 
0 .98833 
0 .98836 
0.9 88 3 8  
0.988 4 1 
0.988 4 4  
0.98846 
0.98849 
0 . 9 8 8 5 1  
0.98R5U 
0 .98856 
0.9 88 5 9  
0.98861 
0.98864 
0.98866 
0.98869 
0.9887 1 
0.98874 
0.98876 
0.9 8878 
0 .98881 
0.98883 
0.98886 
0.98888 
0 .98891 
0.9 88 9 3 
0.9 88 9 6  
0.98898 
0 .98900 
0 9 89 0 3 
0.98905 
0.98908 
0 .98910 
0.98912 
0.98915 
0 .98917 

0 .98754 
0 .98757 
0.98760 
0.98762 
0.98765 
0.98768 
0 .98770 
0.98773 
0. 98776 
0 .98779 
0.98781 
0.98784 
0 .98787 
0 .98789 
0. 98792 
0.98795 
0.98797 
0.98800 
0.98803 
0.98805 
0 .98808 
0.988 10 
0.98813 
0.98816 
0.98818 
0 .98821 
0.98823 
0.98826 
0.98829 
0 .98831 
0 .98834 
0.98836 
0.98839 
0.98841 
0.98844 
0.98847 
0.98849 
0 .98852 
0.98854 
0.98857 
0.98859 
0 .98862 
0.98864 
0 .98866 
0. 98869 
0.98871 
0.98874 
0.98876 
0 .98879 
0.98881 
0.98884 

0.98717 
0.98720 
0.98722 
0.98725 
0 - 9 8 7 2 8  
0 .98731 
0.98734 
0.98736 
0.98739 
0.98742 
0.98745 
0.98748 
0.98750 
0.98753 
0.98756 
0 .98759 
0.98761 
0 .98764 
0.98767 
0 .98770 
0.98772 
0.98775 
0 .98778 
0 .98780 
0.98783 
0.98786 
0.987 88 
0.98791 
0.98794 
0 .98796 
0.98799 
0 .98802 
0.98804 
0.98807 
0.98809 
0.98812 
0.98815 
0 .98817 
0.988 20 
0 - 9 8 8 2 2  
0 .98825 
0.98827 
0.98830 
0.98833 
0.98835 
0 .98838 
0.98840 
0.98843 
0.98845 
0.988 48 
0.98850 

0.98679 
0. 9 8 6 8 2  
0.98685 
0.98688 
0 . 9 8 6 9 1  
0.98694 
0.98697 
0.98700 
0.98703 
0 .98705 
0.98708 
0 . 9 8 7 1  1 
0.98714 
0. 987 17 
0 .98720 
0.98723 
0 .98725 
0.98728 
0.98731 
0.98734 
0.98737 
0 .98739 
0.98742 
0 . 9 8 7 4 5  
0.98748 
0 .98750 
0 .98753 
0 .98756 
0 .98759 
0 .98761 
0 .98764 
0 .98767 
0. 98769 
0.98772 
0 .98775 
0.98778 
0. 9 8 7 8 0  
0.98783 
0 .98785 
0.98788 
0.9879 1 
0.98793 
0 .98796 
0.98799 
0.9880 1 
0.98804 
0.98807 
0.98809 
0.98812 
0.98814 
0.98817 

0 .98642 
0.98645 
0.986U8 
0 .98651 
0.98654 
0.98657 
0.98660 
0 .98663 
0.98666 
0.98669 
0.98672 
0.98675 
0.98678 
0 .98681 
0.9 86 83 
0.986 86 
0.98689 
0.98692 
0.98695 
0.98698 
0 .98701 
0.98704 
0.98707 
0.98709 
0.98712 
0.987 15 
0.987 18 
0.98721 
0 .98723 
0.987 26 
0.9 8729 
0 .98732 
0 .98735 
0.98737 
0 .98740 
0 .98743 
0.98746 
0.98748 
0 .98751 
0.98754 
0.98757 
0.98759 
0.98762 
0.98765 
0.98767 
0.98770 
0.98773 
0 .98775 
0.98778 
0 .98781 
0.98783 

0.98605 
0.98608 
0.986 1 1  
0.986 14 
0.986 17 
0 .98620 
0.98623 
0.986 26 
0.98629 
0.98632 
0.9 863 5 
0.98638 
0.9 864 1 
0.98644 
0 .98647 
0 .98650 
0.98653 
0.98656 
0.98659 
0.9 8662 
0.98665 
0 .98668 
0.9 86 7 1 
0.98674 
0.98677 
0 .98680 
0.98683 
0 .98686 
0 .98688 
0 .98691 
0.98694 
0 .98697 
0 .98700 
0.98703 
0.98705 
0 .98708 
0.98711 
0.987 14 
0 .98717 
0.98720 
0.98722 
0 . 9 8 7 2 5  
0.987 2 8 
0 .98731 
0.98734 
0.98736 
0 .98739 
0.98742 
0 .98745 
0.987 47 
0.98750 

0 .98567 
0 - 98570 
0.98571, 
0.98577 
0.98580 
0.98583 
0.98586 
0.98589 
0 .98592 
0 .98596 
0.98599 
0.98602 
0 .98605 
0.98608 
0.986 11 
0.98614 
0.986 17 
0.98620 
0.98623 
0 .98626 
0.98629 
0.98632 
0 .98635 
0 .98638 

0.98644 
0 .98647 
0 .98650 
0 .98653 
0.98656 
0.98659 
0.98662 
0.98665 
0.98668 
0 .98671 
0 .98674 
0.98677 
0.98680 
0.98682 
0 .98685 
0.98688 
0 .98691 
0.98694 
0.98697 
0 .98700 
0 .98702 
0.98705 
0.98708 
0.987 11 
0.98714 
0 .98717 

- 
0.98641 P 

0. 



b . * 

20.00 
20.20 
20.40 
20.60 
20 .80  
21.00 
21.20 
21.40 

21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.40 

23.80 
24.00 
24. 20  
24.40 
2 4 - 6 0  
2u. 80 
15-00 
25.20 
25.40 
25.60 
35.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
77.60 
27.80 
28.00 
28.20 
28.40 
28. 60 
28.80 
29.00 
29.20 
29. U O  

29.80 
30.00 

21 .60  

23.60 

2 9 - 6 0  

0.98530 
0.98533 
0.98536 
0.98 540 
0.98543 
0.98546 
0.98549 
0.98 553 
0.98556 
0.98559 
0.98562 
0.98565 
0.98568 
0.98572 
0 .98575 
0.98578 
0 .9858 1 
0.98584 
0.98587 
0 .98590 
0.98593 
0.98597 
0.98600 
0.98603 
0 .98606 
0.98609 
0.98612 

0.98618 
0.9862 1 
0.98624 
0.98627 
0.98610 
0.98633 
0.98636 
0.98639 
0.98642 
0.98645 
0.98648 
0.98651 
0.98654 
0.98657 
0.98660 
0 .98663 
0.98666 
0.98669 
0.98672 
0 .98674 
0.98677 
0.98690 
0.98683 

0.98615 

0.9 8492 
0.9 8496 
0.98499 
0.9 8502 
0.9 8506 
0 .98509 
0.3 851 2 
0.98516 
0.9 851 9 
0.98522 
0.38525 
0.98529 
0 . 3  8532 
0.9 853 5 
0.98538 
0.98542 
0.9 8505 

0.9 955 1 
0.98555 
0.98558 
0.98561 
0.9 8564 
0.9 9567 
0.9 8510 
0.98574 
0.98577 
0.9 8580 
0.9 8583 

0.98589 
0.9 8592 
0.9 8595 
0.9 8598 
0.9 860 1 
0.9 860 5 
0.98608 
0.98611 
0.98614 
0.98617 
0.98620 
0.9 8623 
0.9 8626 
0.9 8629 
0.98632 
0.9 8635 
0.98638 
0.98641 
0.9 8 6 4 4  
0.9 8 6 0 1  

n. 9 8548 

0.9 a w 6  

0.9 8650 

0.98455 
0.98458 
0.98462 
0.98465 
0.98U69 
0.98472 
0.98475 
0.98479 
0.98482 
0.98495 
0.98489 
0.98492 
0.98496 
0.98499 
0.98502 
0.98505 
0.98509 
0.985 12 
0.985 15  
0.985 19 
0.98522 
0 .98525 
0.985 2 8  
0.98532 
0.98535 
0 .98538 
0.9854 1 
0 .98545 
0.98548 
0 .98551 
0 .98554 
0.98557 
0.98560 
0.98564 
0.98567 
0.98570 
0.98573 
0.98576 
0 .98579 
0.98582 
0 .98585 
0.98589 
0 . 9 8 5 9 2  
0.98595 
0.98598 
0.98601 
0.98604 
0.98607 
0.98610 
0 .98613 
0.986 16 

0.98417 
0 . 9 8 0 2 1  
0 .98424 
0 .98428 
0.9843 1 
0 .98435 
0 .98438 
0.98442 
0 . 9 8 4 4 5  
0 .98449 
0 . 9 8 4 5 2  
0 .98456 
0 .98459 
0 .98462 
0 . 9 8 U 6 6  
0.98469 
0 .98473 
0 .98476 
0.98479 
0.984 9 3 
0.9 84 8 6  
0 9 84 8 9  
0.99U93 
0 .98496 

0.98503 
0 .98506 
0 .98509 
0.985 1 3  
0 .98516 
0.985 1 9  
0.98522 
0.98526 
0 .98529 
0.9 85 3 2 
0.985 35  
0 .98538 
0 e 9854 2 
0 .98545 
0 .98548 
0 .98551 
0.98554 
0.98558 
0 .98561 
0.98564 
0 .98567 
0.9 8 5 7 0  
0 .98573 
0.98576 
0.985 9 0  
0.985 A 3  

0.9 a4 99 

0.98380 
0.98383 
0.98387 
0.98391 
0.98394 
0.98 398 
0 .98401 
0 .98405 
0.98 4 0 8  
0.98412 
0 .984  16 
0.98419 
0.98422 
0.98U26 
0. 38429 
0.98U33 
0.98436 
0.984UO 
0 .98443  
0.98447 
0.98450 
0.98U54 
0.99457 
0.98460 
0.98 464 
0.98467 
0.9847 1 
0.98474 
0 .98477 
0.98481 
0.98484 
0.98487 
0.98491 
0.98494 
0.98437 
0.9850 1 
0.98504 
0.98507 
0.98510 

0 .98517 
0.98520 
0.98523 
0.98527 
0.98530 
0.94533 
0.98536 
0.98 540 
0.98543 
0.98 546 
0.98549 

0.9a514 

0.983U2 
0.983 46 
0 - 9 8 3 5 0  
0 .98353 
0.983 5 7  
0 .98361 
0.98364 
0 .98368 
0 .98372 
0.98375 
0.98379 
0.98382 
0.98386 
0 .98390 
0.98393 
0 -983 97 
0.98400 
0.98404 
0 - 9 8 4 0 7  
0.984 11 
0 .984 14 
0 .98U18 
0 . 9 8 4 2 1  
0 .98425 
0.98428 
0.98432 
0.98435 
0 .98439 
0.98442 
0 .98445 
0 .98449 
0.98452 
0.98456 
0.98459 
0.98462 
0 .98466 
0.98469 
0.98473 
0 .98476 
0.98479 
0.98483 
0.98486 
0.98U89 
0 9 8 4 9 3  
0.98U 96 
0 .98499 
0.98502 
0.98506 
0 - 9 8 5 0 9  
0 .98512 
0.98515 

0 .98305 
0.99 309 
0.98312 
0 .98316 
0 .98320 
0 .98324 
0 . 9 8 3 2 7  
0 . 9 8 3 3 1  
0 . 9 8 3 3 5  
0 . 9 8 3 3 8  
0 . 9 8 3 4 2  
0 .98346 
0.98349 
0.983511 

0.98360 
0.98360 
0 .98371 0 . 9 8 3 6 8  

0 .98375 
0.38318 
0.98382 
0. 98 3 8 6  
0 .98389 
0.9R393 
0.98396 
0 .98400 
0.98403 
0 , 9 8 4 0 7  
0 .98410 
0.984 14 
0 .98417 
0 .99421 
0,98424 
0 . 9 8 4 2 8  
0 .98431 
0 . 9 8 4 3 5  
0 . 9 8 4 3 9  
0 .98441 

0 .98357 

0 . 9 ~ ~ ~ 5  
0 . 9 ~ ~ 4 8  
0 .98452 
0 . 9 8 4 5 5  
0 .98458 
0.98U62 
0 .98065 
0.98U69 
0. 9 8 4 7 1  
0.9RU75 
0 .99479 
0. 98U82 

0.98267 
0 .98271 
0.98275 
0.98279 
0 .98283 
0.98286 
0.98290 
0.98294 
0.98298 
0 .98302 
0.98305 
0 .98309 0.983 13 

0.98317 
0 .98320 
0.98324 
0.98328 
0.98331 
0 .98335 
0.98339 
0.98343 
0.98346 
0 .98350 
0.98353 
0.98357 
0 .98361 
0.98364 
0.98368 
0.98372 
0.98375 
0.98379 
0.98382 
3.98386 
0.98389 
0.98393 
0.98396 
0.98400 
0.98403 
0.98407 
0.98U10 
0.984 14 
0.984 17 
0.98421 
0 . 3 ~ 4 2 4  
0 . 9 8 ~ 2 ~  
0 .98431 
0.384 3 5  
0.98438 
0.98U42 
0.98445 
0.98408 
- - - - - - - 

0 .98230 
0.982 34 
0.982 37 
0 . 9 8 2 4 1  
0 .98245 
0.98289 
0 . 9 8 2 5 3  
0 .98257 
0 .9826 1 
0 . 9 8 2 6 5  
0.98269 
0 -  9 8 2 7 2  
0.98276 
0 .98280 
0.98284 
0 .98288 
0.9829 2 
0.98295 
0 .98299 
0 .98303 
0.98307 
0.983 1 0  
0.98314 
0.98318 
0.9832 1 
0 . 9 8 3 2 5  
0.98329 
0 .98333 
0 .98336 
0 .98340 
0.98344 
0.983117 
0.9835 1 
0.98354 
0 .98358 
0.98362 
0.98365 
0.98369 
0 . 9 8 3 7 2  
0.98376 
0 .9E380 
0.983Y 3 
0 .98387 

0 . 9 8 3 9 4  
0 .98397 
0 . 9 8 4 0 1  
0.9d40U 
0.98UOe 
0.98Ul 1 
0 .984 15 

0 .98390 

0.98 192 
0.98196 
0 .98200 
0.98204 
0.98208 
0.98212 
0 .98216 
0.98220 
0.98224 
0 .98228 
0 .98232 
0.98236 
0.98240 
0 .98244 
0.98247 
0 .98251 
0 .98255 
0.98259 
0.98263 
0.98267 
0.9827 1 
0.98275 
0.98278 
0.98282 

0.98290 
0.98293 
0.98297 
0 - 9 8 3 0 1  
0.98305 
0.98308 
0.98312 

0 .98320 
0 . 9 8 3 2 3  
0 .98327 
0 .98331 
0 .98334 
0 .98338 
0 - 9 8 3 4 2  
0 .963U5 
0.983119 

0 ”  3 U 3 5 6  

0 - 9 9 3 6 3  
0 - 9 8 3 6 7  
0 .98770 
0.98374 
0.98378 
0 - 9 8 3 8 1  

0 .98286 - 
P 

0.98316 

0,98353 

0 .98360 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22,60 
22.80 
2 3.00 
23.20 
2 3 - 4 0  
23.60 
2 3.80 
24.00 
24.20 
24.uo 
24.60 
24. 80 
25.00 
25.20 
25.40 
25.60 
25 .80  
26.00 
26.20 
26. u 0  
26.60 
26.80 
2 7 . 0 0  
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 

28.80 
29.00 
29.20 
2 9 - 4 0  
29.60 
29.80 
30.00 

28.60 

0.98 154 
0.98 158 
0.98163 
0.98167 
0 .98171 
0 .98175 
0.98 179 
0.98 183 
0.98 187 
0.98 191 
0 .98195 
0.98199 
0.98203 
0.98207 
0 . 9 8 2 1 1  
0 .98215 
0.98219 
0 - 9 8  223 
0.98227 
0.98 23 1 
0.98235 
0.98239 
0.98242 
0.98246 
0.98 250 
0.98254 
0 .98258 
0 .98262 
0.98 266 
0.98269 
0.98 273 
0.98 277 
0 . 9 a z s r  
0.98285 
0 .98288 
0 . 9 8 2 9 2  
0.98 296 
0.98300 
0.98303 
0.98 307 
0 .98311 
0.98314 
0 .98318 
0.98322 
0.98 326 
0.98329 
0 .98333 
0.98337 
0 .98340 
0.983U4 
0.98 347 

0.98117 
0.98121 
0 .98125 
0.98129 
0.98133 
0 .98138 
0.98142 
0.98146 
0 .98150 
0.98154 
0.98158 
0.98162 
0.98166 
0.38170 
0.99175 
0.98179 
0 .98183 
0.98187 
0.98191 
0.98195 
0.98199 
0.98203 
0.9 8207 
0.9 821 1 
0.98214 
0.9 821 8 
0.98222 
0.9 8226 
0.98230 
0.98234 
0.98238 
0.98242 
0.9 824 6 
0.98250 
0.98254 
0.98257 
0.98261 
0.98265 
0.98269 
0.9 8273 
0.98276 
0.98280 
0.98284 
0.98288 
0.9 829 2 
0.9 8295 
0.98299 
0.98303 
0.98306 
0.98310 
0.38314 

0.98079 
0.98083 
0.98088 
0.98092 
0.98096 
0.98 1 0 0  
0.98 1 OS 
0.98 1 0 9  
0.981 13 
0.981 1 7  
0.98121 
0.98 1 2 6  
0.98130 
0.98134 
0.98138 
0.98142 
0.98 1 4 6  
0.98 1 5 0  
0.98 1 5 4  
0.98159 
0.98 1 6 3  
0.98 1 6 7  
0.98 1 7  1 
0.98175 
0.98 1 7 9  
0.98183 
0.98187 
0.98 1 9  1 
0 .98195 
0.98 1 9 9  
0.98 2 0 3  
0 .98207 
0 .9821 1 
0.98215 
0.98219 
0.982 2 3  
0 - 9 8 2  26  
0.98230 
0.98234 
0.98238 
0.98242 
0.98246 
0.98250 
0.98254 
0.98257 
0.98 2 6  1 
0.982 65  
0.98269 
0.98273 
0.98276 
0.98280 

0.98041 
0.9 8046 
0.98050 
0 .98055 
0.98059 
0 e 9 8 0 6 3  
0.98067 
0.980 7 2  
0.9 A0 7 6  
0.9 80 8 0  
0 .98085 
0.98089 
0.9809 3 
0 - 9 8 0  9 7  
0 .98102 
0 . 9 8 1 0 6  
0 .98110 
0 .98114 
0.981 1 8  
0 .98123 
0.98127 
0 .98131 
0.981 15 
0.98139 
0.98143 
0 .98147 
0 .98151 
0 .981 55  
0 .981 6 0  
0.98164 
0 .98168 
0 .98172 
0.981 7 6  
0 .98180 
0.98184 
0.981 8 8  
0.98192 
0.98196 
0.9R200 
0.98204 
0 .98208 
0.982 1 2 
0.982 15  
0 .98219 
0 .9822 3 
0.9 8 2 2 7  
0.982 3 1 
0 .98235 
0 .982?9 
0 .98243 
0 .98246 

0.98004 
0.98008 
0.980 13 
0.980 17 
0.98021 
0 .98026 
0.98030 
0.98035 
0.98039 
0.98043 
0.98008 
0.98052 
0.98056 
0.9806 1 
0.98065 
0 .98069 
0.98074 
0.98078 
0.98082 
0.98086 
0.98091 
0.98095 
0.98099 
0.98 103 
0.98 107 
0.981 12 
0.98 116 
0.98 1 2 0  
0.98124 
0.98128 
0.98132 
0.98136 
0.98 14 1 
0.98145 
0.98 149 
0.98153 
0.98157 
0.98161 
0 .98165 
0.98 169 
0.98 173 
0 .98177 
0 .98181 
0.98 1 8 5  
0.98 189 
0.98193 
0.98197 
0 .98201 
0.98205 
0 .98209 
0 .98213 

0.97966 
0.97970 
0.97975 
0 .97980 
0.97984 
0 - 9 7 9 8 9  
0.97993 
0 - 9 7 9 9 8  
0.98002 
0.98006 
0.980 11 
0.980 15 
0.98020 
0.98024 
0.98028 
0.98033 
0.98037 
0.98042 
0.98046 
0.98050 
0 - 9 8 0 5 5  
0.98059 
0 - 9 8 0 6 3  
0.98068 
0.98072 
0.98076 
0.98080 
0 .98085 
0.98089 
0.98093 
0.98097 
0.981 01 
0.98 106 
0.981 10 
0.98114 
0.981 18 
0.981 22 
0.981 26  
0.98130 
0 - 9 8 1  3 5  
0.98 139 
0.98143 
0.981 47 
0.98151 
0 .98155 
0 - 9 8 1 5 9  
0.98 163 
0.98167 
0 . 9 8 1 7 1  
0.98175 
0.98179 

0 .97928 
0.97933 
0.97937 
0 .97942 
0.979(17 
0 . 9 7 9 5 1  
0 . 9 7 9 5 6  
0.97960 
0 . 9 7 9 6 5  
0.97969 
0 .97974 
0 .97978 
0 .97983 
0.97987 
0 .97992 
0.97 996 
0 .98001 
0.98005 
0 .98010 
0.98014 
0.98018 
0.98023 
0 .98027 
0.98032 
0.98036 
0.98040 
0.98045 
0.98049 
0.98053 
0 . 9 8 0 5 8  
0 .98062 
0.98066 
0. 9 8 0 7 1  
0 .98075 
0.98079 
0.98083 
0.98 0 8 7  
0.98092 
0. 98 0 9  6 
0 .98100 
0 .98104 
0.98108 
0.98 113 
0.98 117 
0.98 1 2 1  
0 . 9 8 1 2 5  
0.98 129 
0 .98133 
0.98 1 3 7  
0.98 1 4  1 
0.98145 

0.97890 
0.97895 
0.97900 
0.97905 
0.97909 
0.979 14 
0.979 18 
0.97923 
0.97928 
0.979 32 
0.97937 
0.979U2 
0.97946 
0.979 5 1  
0.97955 
0.97960 
0.97964 
0.97969 
0.97973 
0.97978 
0.97982 
0.97987 
0 .97991 
0.97996 
0.98000 
0.980 05 
0.98009 
0.98014 
0.980 18 
0.98022 
0.98027 
0.980 3 1  
0.98035 
0.98040 
0,98044 
0.98048 
0.98053 
0.98057 
0.98061 
0.98065 
0.98070 
0.98074 
0.98078 
0.98082 
0.980 87 
0.98091 
0.98095 
0.98099 
0.98103 
0.98108 
0.981 12 

0.97853 
0 .97857 
0.97862 
0.97867 
0.97872 
0.97876 
0 .97881 
0.97886 
0.9789 1 
0 .97895 
0.97900 
0.97905 
0.97909 
0.979 14 
0.97919 
0.97923 
0.97928 
0.97932 
0.97937 
0.97942 
0.97946 
0.9795 1 
0.97955 
0.97960 
0.97964 
0.97969 
0.97973 
0.9 7978 
0.97982 
0.97987 
0.9799 1 
0.97996 
0.98000 
0.98005 
0 .98009 
0.980 1 3 
0.98018 
0.98022 
0 .98026 
0 .98031 
0.98035 
0.98040 
0.98044 
0 .98048 
0.98052 
0.98057 
0.9806 1 
0 .98065 
0 .98069 
0.98074 
0.98078 

0 .97815 
0.97820 
0.97824 
0. 97829 
0.97834 
0.97839 
0 .97844 
0 .97849 
0.97853 
0 .97858 
0.97863 

0.97873 
0.97877 
0.97882 
0.97887 
0 .97891 
0.97896 
0 . 9 7 9 0 1  
0.97905 
0.979 10 
0.97915 
0.979 19 
0.97924 
0.97929 

0.97938 
0.97942 
0 .97947 
0 .97951 
0.97956 
0 .97961 
0 .97969 0 .97965 

0.97974 
0.97978 
0.97983 
0 .97987 
0.97992 
0.97996 
0.98001 
0 - 9 8 0 0 5  
0.98009 
0.980 14 
0 - 9 8 0  18 
0 .98022 
0.98027 
0 .98031 
0 .98036 
0 .98040 
0.98044 

0.97868 

0 .97933 m 

. 



c . 

20.00 
20.20 
20.00 
20.60 
20.80 
21.00 
21.20 
21. uo 
21.60 
2 1 - 8 0  
22.00 
22. 20 
22. u0 
22.60 
22.80 
23.00 
27.20 
23.40 
23.60 
23.80 
2 4 - 0 0  
24. 20 
24.40 
24. 60 
24.80 
25.00 
25.20 
25. u o  
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27. 40 
27.60 
27. 80 
28.00 
28.20 
29.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29. R O  
30.00 

0 .95661 
0 .95670 
0.95 680 
0.95690 
0 .95700 
0.95710 
0.95 720 
0.95729 
0.95739 
0.95749 
0.95759 
0.95768 
0.95778 
0.95788 
0 .95797 
0.95807 
0.95816 
0.95 826 
0.95835 
0.95845 
0 .95854 
0 .95863 
0.95873 
0.95882 
0.95891 
0 - 9 5 9 0  1 
0.95910 
0.95919 
0.95929 
0.95938 
0.95947 
0.95956 
0.95965 
0 - 9 5 9 7 4  
0.95983 
0 - 9 5 9 9 2  
0.96 0 0 1  
0 - 9 6  010 
0.96 0 19 
0.96028 
0.96 037 
0.96 046 
0.96 055 
0.96 064 
0.96073 
0.96 0 8 2  
0.96090 
0.96099 
0.96108 
0.96 117 
0.96 125 

0.9 5268 
0. 35279 
0.9 5290 
0.3 530 1 
0.9531 2 
0.35322 
0.3533 3 
0.35344 
0.9 5354 
0.9 536 5 
0.9 5376 
0.95386 
0.95397 
0.9 5407 
0.9 5U18 
0.95426 
0.95439 
0.35449 
0.9 5459 
0.9 5470 
0.95480 
0.95490 
0.9 550 1 
0.9551 1 
0.9 552 1 
0.9 553 1 
0.95541 
0.95552 
0.95562 
0.9 5572 
0 .95582 
0.9 5592 
0.9 5602 
0.3 5 6  1 2 
0 . 3 5 6 3  1 
0.95631 
0.9 564 1 
0.95651 
0.95661 
0.55671 
0.956131 
0 .95590 
0.9 5700 
0.95710 
0.95719 
0.95779 
0.35739 
0.95748 
0.95758 
0.9 5767 
0.9 5777 

0 . 9 ~ 8 7 3  
0.94885 
0.94897 
0.94909 
0.949 2 1 
0.94932 
0.949114 
0 .94956 
0 .94967 
0.94 9 7 9  
0.94990 
0.950 0 2  
0.95013 
0.950 25 
0.95036 
0.950U8 
0 .95059 
0 .95070 
0 .95081 
0.95093 
0.95 1 0 4  
0.951 15  
0.95 1 2 6  
0.95137 
0.95 1 4 8  
0.95 1 6 0  
0.95 1 7  1 
0.95 1 8 2  
0.95 1 9 3  
0.95204 
0.952 14 
0.95225 
0.952 36 
0.95247 
0 .95258 
0.95269 
0.95279 
0.95290 
0 .9530 1 
0.953 1 1  
0.95322 
0.953 3 3 
0.95343 
0.953 5 4  
0.95364 
0.953 7 5  
0 .95385 
0 .95395 
0.95U06 
0.95416 
0 .95427 

0 9Ylr 7 6  
0.944 9 9  
0.94502 
0 .9451 u 
0.94527 
0 .94543 
0 .94552 
0 .94565 
0 .94577 
0.9 45 9 0  
0.94603 
0 .94615 
0.94627 
0.946UO 
0.946 5 2  
0.94664 
0 .94677 
0 .94689 
0.947 0 1 
0 .94713 
0.94725 
0 .94738 
0.94750 
0 .94762 
0 .94774 
0.94786 
0 .94798 
0.94803 
0.9UR 2 1 
0 .94833 
0.94845 
0.9 49 5 7  
0 .94869 
0.94880 
0.948 9 2  
0.94904 
0.949 15  
0.94927 
0 . 9 4 9 3 8  
0.94950 
0 .94961 
0 .94973 
0.94984 
0 .94996 
0 . 9 5 0 0 7  
0.95018 
0 .95030 
0.950U1 
0 .95052 
0 .95063 
0.95075 

0.94076 
0.94090 
0.9u104 
0.94118 
0.94131 
0.94 145 
0.94158 
0.94 172 
0.94 186 
0.94 199 
0.94213 
0.94226 
0.94239 
0.94253 
0.94266 
0.94279 
0.94292 
0.94305 
0. 94319 
0.94332 
0.943u5 
0.94358 
0.9437 1 
0.94384 
0.94397 
0.944 10 
0.94422 
0.94435 
0.94448 
0 .94461 
0.944711 
0.94486 
0.9UU99 
0. qU511 
0.94524 
0.94537 
0. 94 549 
0 .94562 
0.94574 
0.94586 
0 .94599 
0.94611 
0.94623 
0.94636 
0.94648 
0.94660 
0.94672 
0.94684 
0.94696 
0.94708 
0.94720 

0.93674 
0 .93689 
0.93703 
0.937 18 
0.93733 
0.93747 
0.93762 
0 .93777 
0.93791 

0 .93820 
0 .93834 
0.93849 
0.93863 
0 .93877 
0 . 9 3 8 9 1  
0.93906 
0.93920 
0 .93930 
0.9 3948 
0.93962 
0.93376 
0 - 9 7 9 9 0  
0 .94004 
0.940 18 
0.94031 
0.94045 
0.94059 
0 .94073 
0.94086 
0.94100 
0.947 14 
0.94 127 
0 . 9 4 1 4 1  
0 - 9 4  154 
0.94167 
0.941A1 
0.941 94 
0 .94207 
0 .94221 
0.94234 
0.94247 
0.94260 
0.94274 
0.94287 
0 - 9 4 3 0 0  
0 .94313 
0 .94326 
0.94339 
0 .94352 
0 . 5 4 3 6 5  

0.93806 

0 .93269 
0.93285 

0 .93316 
0.9 3332 
0 .93347 
0.93363 
0.93379 
0 .93394 
0.93409 
0.93425 
0.93U40 
0.93456 
0.9347 1 
0.93 U 86 
0.9350 1 
0.93516 
0. 93532 
0.93507 
0.93562 
0.93577 
0 .93592 
0.93606 
0 .9362 1 
0. 33636 
0 .9365 1 
0.93666 
0 .93680 
0.93695 
0.93709 
0. 33724 
0.93733 
0 .93153 
0 .93767 
0 .93782 
0. 93796 
0.9381 1 
0.93825 
0. 93839 

0.93867 
0. 9388 1 
0.93896 
0.93910 
0 .93924 
0.93938 
0.93 95 1 
0.93965 
0.93979 
0.93993 
0.94007 

0.93 300 

0 .93853 

0.92861 
0.92678 
0.92894 
0.929 11 
0.92928 
0.92945 
0.92961 
0.9 2976 
0 I 92990 
0.9 30 11 
0.930 27 
0.9 3044 
0.93060 
0.93076 
0.93092 
0.93109 
0.93125 
0 .93141 
0.9 31 57 
0.931 73 
0.93189 
0.9 3205 
0.93221 
0.93236 
0.93252 
0.93268 
0.93284 
0.93299 
0.93315 
0.9 3330 
0.93346 
0.93361 
0.93377 
0.93392 
0.9 3407 
0.93423 
0.93438 
0.93453 
0.93468 
0.93483 
0.93498 
0.93513 
0.93528 
0.93543 
0.93558 
0.93573 
0.9 3588 
0.93603 
0.936 18 
0.936 32 
0.93607 

0.92450 
0.92468 
0.92U66 
0.92504 
0.92522 
0.92539 
0.92557 
0.92575 
0.92592 
0.926 1 0  
0.92627 
0.92645 
0 .92662 
0.92679 
0.92696 
0.92714 
0 . 9 2 7 3  1 
0.92748 
0.92765 
0 .92782 
0.92799 
0 .92816 
0.928 32 

0 .92866 
0.92883 
0.92899 
0.929 16 
0 .92932 
0.92949 
0.92965 
0.92982 
0.92998 
0.93015 
0.9 303 1 
0.93047 
0.93063 
0.93079 
0.93095 
0.93111 
0 .93128 
0.93143 
0.93159 
0.93175 
0 .93191 
0.932 07 
0 .93222 
0.93238 
0 .93254 
0 .93269 
0.93285 

0.92849 

0 .92037 
0 .92056 
0 - 9 2 0 7 5  
0.92054 
0 .92113 
0 .92131 
0.92150 
0 .92169 
0 . 5 2  187 
0.92206 
0.92224 
0.92243 
0 . 9 2 2 6 1  
0.92279 
0.92298 
0.923 16 
0.92334 
0.92352 
0 .92370 
0 .92388 
0.92U06 
0.92424 
0.92442 
0 .92460 
0.92478 - 
0.92495 
0 - 9 2 5 1 3  
0 .92530 
0,92548 
0.92565 
0 . 9 2 5 8 3  
0 .92600 
0 .92618 
0.92635 
0 .92652 
0 .92669 
0 . 9 2 6 8 6  
0.92703 
0.92720 
0.92737 
0 .92754 
0.9277 1 
0.92788 
0 .92805 
0 .92822 
0.92838 
0.92855 
0 .92871 
0.92888 
0 .92905 
0 .92921 

P 
.o 



20.00 
20.20 
20. 40 
20.60 
20. R O  
21.00 
21.20 
21.UO 
21.60 
71.RO 
22.00 
22 .20  
27. UO 
22.60 
22. RO 
23.00 
23. 70 
23.40 
33.60 
2 3 -  80 
24. 00 
24.20 
2u.40 
24 .60  
24. 80 
25.00 
25.20 
15 .40  
25.60 
3 5 . 8 0  
26.00 
26.20 
26. 4 9  
36.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.RO 
2R. 00 
28.70 
28.40 
7 6 - 6 0  
2 8 - 8 0  
29.00 
29.20 
79.40 
39.60 
2 Q . R O  
30.00 

0 . 9 1 6 2 1  
0.9 164 1 
0.91661 
0.91681 
0 . 9 1 7 0 1  
0 .91721 
0.9 1740 
0 .91760 
0.91780 
0 .91799 
0.91 819 
0.91 838 
0 .91858 
0.91877 
0.91896 
0 .91916 
0.91935 
0 .91954 
0.9 1 9 7 3  
0 .91992 
0 .92011 
0.92030 
0 .92049 
0 .97068 
0.92086 
0 .92105 
0 . 9 2 1 2 4  
0.92 142 
0 . 9 2 1 6 1  
0 .92179 
0.92 19R 
0 .92216 
0 .92234 
0.92253 
0 .92271 
0.92 289 
0.92 307 
0 .92325 
0.92343 
0 .92361 
0 .92379 
0.92 397 
0 .92UlU 
0 .92432 
0.92 450  
0 .92468 
0.92485 
0 .92501 
0.92 520 
0.92538 
0.92 555 

0.9 1202 
0.91223 
0.9 1244 
0.9 1265 
0.9 1286 
0.9 1307 
0.91128 
0.9 1349 
0. J 1369 
0.9 1390 
0.3 141 1 
0.9 143 1 
0.91452 
0.9 1472 
0.9 1492 
0.9 151 3 
0.9 1533 
0.9 1553 
0.9 1573 
0.91593 
0.91613 
0.9 1633 
0.91653 
0.9 1673 
0.9 1693 
0.91712 
0.9 1732 
0.9 1752 
0.91771 
0.31791 
0.91R10 
0.3 1830 
0.3 1849 
0.9 1868 
0.9 1887 
0.9 1906 
0.9 1925 
0.9 1944 
0.9 1963 
0.9 1982 
0.92001 
0.9 2020 
0.92039 
0.92057 
0.92076 
0.32095 
0.92113 
0.92132 
0.92150 
0.9 2168 
0.92187 

0.90779 
0.90802 
0.90824 
0.90846 
0.90868 
0.90890 
0.90912 
0 .90934 
0.90956 
0 .90978 
0.91000 
0 .91021 
0.91043 
0.91064 
0.91 0 86 
0.91107 
0.91 1 2 8  
0.91150 
0.91171 
0 .91192 
0.912 13 
0.91234 
0.91 2 5 5  
0.91 2 7 6  
0.91297 
0.91317 
0.91 3 38 
0.91359 
0.91379 
0.91400 
0.91420 
0.9144 1 
0.91461 
0.91481 
0.91501 
0.91522 
0.91542 
0.91562 
0.91582 
0.91601 
0.91621 
0.91641 
0.91661 
0.91680 
0.91700 
0.91720 
0.91739 
0.91759 
0.91778 
0.91797 
0.918 16 

0.903 5 4  
0 .903 7 8  
0 . 9 0 4 0 1  
0 .90424 
0 .904 4 8 
0.90U 7 1 
0.9ou94 
0 .90517 
0 .90540 
0.905 6 3 
0 .90586 
0 .90609 
0 .90631 
0 .90654 
0.90676 
0.906 9 9  
0.907 2 1 
0.907 4 3 
0,90766 
0 .90788 
0 .90810 
0 .90832 
0.90A54 
0 .90876 
0.90R98 
0 .90920 
0.90942 
0 .90963 
0 .90985 
0.9 1006 
0 .91028 
0 9 1049 
0 .91071 
0 .91092 
0 .91113 
0 .91134 
0 .91155 
0 . 9 1 1 7 6  
0.91197 
0.912 1 8  
0.9 1239 
0.91260 
0 .91280 
0.91301 
0 .91322 
0 9 1 3 4 2  
0 .91363 
0.9 1383 
0.9 1404 
0 .91424 
0 .91444 

0.89926 
0.89950 
0.89975 
0.90000 
0.90024 
0.90048 
0.90072 
0.90097 
0.90 1 2 1  
0.90 1 45  
0.90 169 
0.90 193 
0.902 17 
0.90240 
0.90 264 
0.90288 
0.90 3 1  1 
0.90334 
0.90358 
0.90381 
0 .90404 
0 .90426 
0 .90451 
0.90474 
0.90497 
0.90519 
0.90542 
0 .90565 
0.905RA 
0. 906 10 
0.90633 
0.90655 
0.90678 
0.90700 
0. 90722 
0.90745 
0.90767 
0.90789 
0.908 11 
0.90832 
0.90854 
0.90876 
0.90898 
0.909 19 
0.9094 1 
0.90963 
0.90 984 
0.91006 
0.91027 
0.91048 
0.91069 

0.69494 
0 - 8 9 5 2 0  
0.89546 
0.89571 
0.89597 
0 .896 23 
0.89648 
0.89673 
0.89699 
0.89724 
0.69749 
0.89774 
0.89799 
0.89824 
0.89849 
0.89873 
0.89898 
0.69923 
0.89947 
0 .E9971 
0.89996 
0.90020 
0.90044 
0.90069 
0 - 9 0 0 9 2  
0.901 16 
0.901UO 
0.90164 
0 .901 88 
0 .90212 
0.902 35 
0.90259 
0 .90282 
0.903 06 
0.90329 
0.903 52 
0.90375 
0.903 98 
0 .go421 
0.90444 
0 .90467 
0 .go490 
0 .90513 
0 .90535 
0.90558 
0 .90581 
0.90603 
0.90625 
0 .90648 
0.90670 
0.90692 

0. 8 9 0 5 9  
0 .89086 
0 . 8 9 1 1 3  
0.89140 
0.89 167 
0.69194 
0.89220 
0.89247 
0. 8 9 2 7 3  
0 .89300 
0 .89326 
0 .89352 
0 .89378 0. 8 9 4 0 4  

0 .89430 
0.89456 
0 .89482 
0.89508 
0.89533 
0.89559 
0 .89585 
0 .89610 
0.89635 
0.89660 
0.89685 
0 . 8 9 7 1  1 
0 .89736 
0.8976 1 
0.89785 
0 . 8 9 8 1 0  
0.89835 
0.89860 
0 .89884 
0.89908 
0.8993 3 
0.89957 
0.8998 1 
0 . 9 0 0 0 6  
0 .90030 
0.90054 
0.90078 
0.90101 
0.90 1 2 5  
0 .90149 
0 .90173 
0 . 9 0 1 9 6  
0. 9 0 2 2 0  
0.90243 
0 . 9 0 2 6 7  
0.90290 
0.90313 

0.88621 
0.8 86 49 
0 .88678 
0.88706 
0.88734 
0.88762 
0.88790 
0.888 17 
0.888U5 
0.88872 
0 .88900 
0.88928 
0 .88955 
0.88982 
0.89009 
0.89036 
0.89063 
0.89090 
0.891 17 
0.89144 
0.891 7 0  
0.891 97 
0.89223 
0.89250 
0.89276 
0.89302 
0.89328 
0.89354 
0.89380 
0.89406 
0.89432 
0.89458 
0.89483 
0.89509 
0.89534 
0.89560 
0.89585 
0.896 10 
0.89635 
0.89660 
0.89685 
0.89710 
0.89735 
0.89760 
0.89785 
0.89809 
0.89834 
0.89858 
0.89883 
0.89907 
0.89931 

0.88179 
0 .88209 
0.88238 
0.88268 
0 .88297 
0.88326 
0.88355 
0.8838U 
0.884 13 
0 .88442 
0.8847 1 
0.88500 
0.88528 
0.88556 
0 .88585 
0 .886 1 3 
0.8864 1 
0.88669 
0.88697 
0.88725 
0 .88753 
0 .88781 
0.88808 
0 .88836 
0.88863 
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0.99562 
0.99567 
0.99 57 1 
0.99576 
0.99581 
0.99585 
0.99 590 
0.99594 
0.99599 
0.99 603 
0.99608 
0.99612 
0.99617 
0.99 621 
0 -99625  
0.99630 
0.99634 
0.99639 

0.99395 
0.99400 
0.99405 
0.99410 
0.99415 
0.99420 
0.99425 
0.99430 
0.99435 
0.99440 
0.9 944 6 
0.9 945 1 
0.9 9856 
0.9 946 0 
0.9 9465 
0.9 9470 
0.9 9475 
0.9 9480 
0.9 9485 
0.99490 
0.99495 
0.9 950 0 
0.9 9505 
0.99510 
0.99514 
0.99519 
0.99524 
0.99529 
0.99534 
0.9953 8 
0.99543 
0.99548 
0.9 9553 
0.99557 
0.99562 
0.99567 
0.9 957 1 
0.99576 
0.99581 
0.99585 
0.9 9590 
0.99594 
0.99599 
0.9 9604 
0.9 9608 
0.99613 
0.99617 
0.9 9622 
0.99626 
0.99631 
0.99635 

0.99 386  
0.99392 
0.99397 
0.99402 
0.994 0 7  
0.99413 
0.994 1 8  
0.99423 
0.99428 
0.994 3 7  
0.99438 
0.99484 
0.99449 
0.994 54  
0.99459 
0.99464 
0.994 6 9  
0.994 74  
0.99479 
0.99484 
0.994 8 9  
0.994 94 
0.99499 
0.99 5 0 4  
0.99509 
0.995 14 
0.99519 
0.99 5 2 3  
0.99528 
0.99533 
0.99538 
0.99543 
0.99 548  
0.99553 
0.99557 
0.99 562  
0.99567 
0.99572 
0.99576 
0.995 8 1 
0.99586 
0.99591 
0.99 595  
0.99600 
0.99605 
0.99609 
0.99614 
0.996 19 
0.996 23 
0.99628 
0.99632 

0.99379 
0.99384 
0.99389 
0.99395 
0.99400 
0.99405 
0.994 1 1  
0.994 16 
0.99421 
0.99426 
0.99432 
0.99437 
0 -9944 2 
0.9944 7 
0.99452 
0.99458 
0.99463 
0.99468 
0.99473 
0.994 7 8  
0.994 R3 
0.9 94 8 8 
0.99493 
0.99498 
0 .99503  
0.99508 
0 -99513 
0.99518 
0.99523 
0.99528 
0.99533 
0.99538 
0.99543 
0 9954 8 
0.99553 
0.99558 
0.99563 
0.99568 
0.99572 
0.9 95 77  
0.99582 
0.99587 
0.99592 
0.99596 
0.99601 
0.99606 
0.996 11  
0.99615 
0.996 20 
0.99625 
0.996 30 

0.99371 
0.99376 
0.99 382 
0.99387 
0.99393 
0.99398 
0.99403 
0.99409 
0.99414 
0.99420 
0 .99425 
0.99430 
0.99436 
0.99441 
0.99446 
0.99452 
0.99457 
0.99462 
0.99467 
0.99472 
0.99478 
0.99483 
0.99488 
0.99493 
0.99498 
0.99503 
0.99 509 
0.99514 
0.99519 
0.99 524 
0.99529 
0.99534 
0.99 539 
0.99544 
0.99549 
0.99554 
0.99559 
0.99564 
0.99569 
0.99574 
0.99579 
0.99 583 
0.99 588 
0.99593 
0.99 598 
0.99603 
0.99608 
0.99613 
0.996 17 
0.99622 
0.99627 

0.99363 
0.99369 
0.99375 
0.99380 
0.99386 
0.99391 
0.99397 
0.99402 
0.99408 
0.99413 
0.994 19 
0.99424 
0.99430 
0 -99435 
0.99u40 
0.99446 
0.99451 
0.99456 
0.99462 
0.99467 
0.99472 
0.99478 
0.994 83 
0 .99488 
0.99493 
0.99499 
0.99504 
0.99509 
0.99514 
0.99519 
0.99525 
0.99530 
0.99535 
0.99540 
0 -99545  
0 -99550 
0.99555 
0.99560 
0.99565 
0.99570 
0 .99575 
0.99580 
0.99585 
0.99590 
0.99595 
0 -99600 
0.99605 
0.99610 
0 -996 15 
0.99620 
0.99625 

0.99356 
0.99362 
0.99368 
0.99374 
0.99379 
0.99385 
0.99390 
0.99396 
0. 99401 
0.99407 
0.994 1 3  
0.99418 
0.99424 
0.99429 
0.99435 
0.99440 
0.99446 
0.9945 1 
0.99456 
0.99462 
0.99467 
0.99473 
0.99478 
0.99484 
0.99489 
0.99494 
0 .99499 
0. 99505 
0.99510 
0.99515 
0.99521 
0.99526 
0.99531 
0.99536 
0.99 542  
0.99547 
0.99552 
0.99557 
0.99562 
0.99567 
0.99572 
0.99577 
0.99583 
0.99588 
0.99593 
0.99598 
0.99603 
0. 99608 
0.99613 
0.99618 
0.99623 

0.99350 
0.99355 
0.99361 
0.99367 
0.99373 
0.99378 
0.99384 
0.99390 
0.99396 
0.99401 
0.99407 
0.994 13 
0.99418 
0.994 24 
0.99429 
0.99435 
0.99441 
0.99446 
0.994 52 
0.99457 
0.99463 
0.99468 
0.99474 
0.99479 
0.99485 
0.99490 
0.99495 
0.99501 
0.99506 
0.99511 
0.99517 
0.99522 
0.99528 
0.99533 
0.99538 
0.99543 
0.99549 
0.99554 
0.99559 
0.99564 
0.99570 
0.99575 
0.99580 
0.99585 
0.99590 
0.99595 
0.99601 
0.99606 
0.996 11 
0.99616 
0.99621 

0.99343 
0.99349 
0.99355 
0.9936 1 
0.99367 
0 -99372 
0.99378 
0.99384 
0.99390 
0.99396 
0.99402 
0.99407 
0.99413 
0.99419 
0.99424 
0.99430 
0.99436 
0.99441 
0.99447 
0.99453 
0.99458 
0.99464 
0.99469 
0.99475 
0.9948 1 
0.99486 
0.99492 
0.99497 
0.99503 
0.99508 
0.99513 
0.99519 
0.99524 
0.99530 
0.99535 
0.9954 1 
0.99546 
0 .9955 1 
0.99556 
0.99562 
0.99567 
0.99572 
0.99578 
0.99583 
0.99588 
0.99593 
0.99599 
0.99604 
0.99609 
0.99614 
0.996 1 9  

0.99337 
0.99343 
0.99349 
0.99355 
0.99361 
0.99367 
0.99373 
0.99379 
0.99385 
0.99390 
0.99396 
0.99402 
0.99408 
0.99414 
0.99420 
0.99425 
0.99431 
0.99437 
0.99443 
0.99448 
0.99454 
0.99460 
0.99465 
0.99471 

0.99482 m 
0.99488 
0.99494 
0.99499 
0.99505 
0 -99510 
0.99516 
0.99521 
0.99527 
0 -99532 
0.99538 
0.99543 
0.99549 
0 -99554 
0.99559 
0.99565 
0.99570 
0.99576 
0 -99581  
0.99586 
0.99592 
0.99597 
0.99602 
0.99608 
0.99613 
0.99618 

0.99477 o. 

. * . 



20.00 
20.20 
20.40 
20.60 
20. 80 
21.00 
21.20 
21.40 
21.60 
21.60 
22.00 
22.20 
22.00 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24.20 
24. 40 
24.60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.60 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 

27. 40 
27.60 
27.80 
28.00 
28.20 
28. UO 
28.60  
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

27.20 

0.99 946 
0.99 946 
0.99947 
0.99947 
0.99 947 
0.99 9U7 
0.99948 
0.99 9U8 
0.99948 
0.99 949 
0.99949 
0.999U9 
0.99949 
0.99 950 
0.99950 
0.99950 
0.99950 
0.99951 
0.99951 
0.99951 
0.99951 
0.99952 
0.99952 
0 - 9 9  952 
0 - 9 9  9 5 2  
0.99953 
0.99953 
0.99953 
0.99 953 
0 - 9 9  953 
0.99 954 
0.99954 
0.99 954 
0.99 954 
0.99 955 
0.99 955 
0.99 955 
0.99955 
0 .99956 
0.99 956 
0.99956 
0.99956 
0.99957 
0.99957 
0.99957 
0.99957 
0.99 957 
0.99958 
0.99958 
0.99 9 5 8  
0.99958 

0.99943 
0.99944 
0.99944 
0.99944 
0.999U5 
0.99945 
0.999U5 
0.59905 
0.9 994 6 
0.99946 
0.9 9946 
0.9 99116 
0.9 9947 
0.9 9947 
0.99947 
0.99947 
0.99948 
0.99948 
0 .99948 
0.99949 
0.99949 
0.99949 
0.99909 
0.9 9950 
0.9 9950 
0.99950 
0.99950 
0.99951 
0.99951 
0.99951 
0.99951 
0.99952 
0.99952 
0.9 9952 
0.99952 
0.99953 
0.9 9953 
0.99953 
0.99953 
0.99954 
0.99954 
0.9 9954 
0.99954 
0.99955 
0.99955 
0.99955 
0.99955 
0.9 995 6 
0.99956 
0.99956 
0.9 9956 

0.9994 1 
0.99941 
0.99941 
0 .99942 
0.99942 
0.9994 2 
0.99942 
0.999 43 
0.99943 
0.99943 
0.999 44 
0 .99944 
0 .99944 
0.99944 
0.99945 
0.99945 
0.99945 
0.99946 
0.99946 
0.99946 
0.99946 
0.99947 
0.99947 
0.99947 
0.99947 
0 .99948 
0.99 9 48 
0.999 48 
0.99949 
0.99949 
0.99949 
0.99949 
0.99950 
0 .99950 
0.999 5 0  
0.99950 
0.99951 
0.99951 
0.999 5 1 
0 .99951 
0.99952 
0.99952 
0.99952 
0.99952 
0.99953 
0 .99953 
0.99953 
0.99953 
0.99954 
0 .99954 
0.99954 

0 . 9 9 9 3 6  
0.9 9938 
0.99939 
0.99939 
0 .99939 
0.999UO 
0.99940 
0 .99940 
0 .99941 
0.99941 
0.99941 
0.9994 1 
0 .99942 
0.99942 
0.99942 
0.99943 
0.99943 
0.99943 
0.99943 
0.99944 
0.99944 
0.99944 
0 . 9 9 9 4 5  
0 .99945 
0.99945 
0 - 9  994 5 
0.99944 
0 - 9 9 9  46 
0.99946 
0 .99947 
0.99947 
0.99947 
0 .99907 
0 .99948 
0.99948 
0.99948 
0 .99948 
0 .99949 
0 .99949 
0 .99949 
0.99950 
0 .99950 
0 .99950 
0 .99950 
0.9995 1 
0 - 9 9 9 5  1 
0.9995 1 
0 .99951 
0 .99952 
0 .99952 
0.99952 

0.99935 
0.99936 
0.99936 
0.99936 
0.99937 
0.99937 
0.99937 
0.99938 0.99938 

0.99938 
0.99939 
0.99939 
0.99939 
0.99939 
0.99940 
0 .99940 
0.99940 
0.9994 1 
0.9994 1 
0 .99941 
0 .99942 
0.99 942 
0.99942 0.99943 

0.99943 
0 .99943 
0.99943 
0.99944 
0.99944 
0.99944 
0.99944 
0.99945 
0.99945 
0.99945 
0 .99946 
0.99946 
0. 9 9 9 4 6  
0.99947 
0.99947 
0.99947 
0.99947 
0.99948 
0.99948 
0.99948 
0.99949 
0.99949 
0.99 949 
0 .99949 
0.99950 
0. 99950 
0.99 950 

0 - 9 9 9 3 3  
0.99933 
0 - 9 9 9 3 3  
0 .99934 
0 .99934 
0.99934 
0.99935 
0.99935 
0.99935 
0.99936 
0 .99936 
0.99936 
0.99937 
0 .99937 
0 .99937 
0 .99938 
0.99938 
0 - 9 9 9 3 8  
0.99938 
0.99939 
0.99939 
0.99939 
0 . 9 9 9 4 0  
0 . 9 9 9 4 0  
0 .99940 
0.9994 1 
0 - 9 9 9 4  1 
0.9994 1 
0.99942 
0 - 9 9 9 4 2  
0 .99942 0.99943 

0.99943 
0 - 9 9 9 4 3  
0 .99943 
0.99944 
0.99944 
0 - 9 9 9 4 4  
0 .99944 
0.99945 
0.99945 
0.99945 
0 .99946 
0.99946 
0.99946 
0.99947 
0.99947 
0.99947 
0 - 9 9 9 4 8  
0.99948 
0.99948 

0 . 9 9 9 3 0  
0.99930 
0.99931 
0 . 9 4 9 3 1  
0 . 9 9 9 3 1  
0 .99932 
0 .99932 
0.99932 
0.99933 
0 .99933 
0 .99933 
0.99934 
0 .99934 
0.99934 
0.99935 
0 .99935 
0 .99935 
0.99936 
0.99936 
0 .99936 
0.99937 
0 .99937 
0 .99937 
0 .99938 
0.99938 
0.99938 
0 . 9 9 9 3 9  
0.99939 
0 .99939 
0 .99940 
0 .99940 
0.99940 
0.9994 1 
0.9994 1 
0 .9994 1 
0 .99941 
0 .99942 
0.99942 
0.99942 
0.99943 
0 . 9 9 9 4 3  
0.99943 
0.99944 
0 .99944 
0.99944 
0.99944 
0 .99945 
0 .99945 
0 .99945 
0.99946 
0 .99946 

0.99927 
0.99928 
0 .99928 
0.9 9928 
0.99929 
0 .99929 
0.999 29 
0 .99930 
0.99930 
0.99930 
0 .99931 
0.99931 
0.99932 
0.9 99 32 
0 .99932 
0.99933 
0.99933 
0.99933 
0.99934 
0.99934 
0.99934 
0.99935 
0.99935 
0.99935 
0.99936 
0.999 36 
0.99936 
0.99937 
0,99937 
0.99937 
0.99937 
0.9 9938 
0.9 99 38 
0.999 39 
0.99939 
0.99939 
0.999UO 
0.99940 
0.99940 
0.99940 
0.999U1 
0.9994 1 
0.99941 
0.99942 
0.99942 
0.99942 
0.99943 
0.99943 
0.99943 
0.99944 
0.99944 

0.99925 
0.99925 
0 .99925 
0 .99926 
0.99926 
0.99927 
0 .99927 
0 .99927 
0.99928 
0 .99928 
0 .99928 
0.99929 
0.99929 
0 .99929 
0 .99930 
0.99930 
0.99930 
0.9993 1 
0.9993 1 
0.9993 1 
0 .99932 
0 .99932 
0.99932 
0.99933 
0.99933 
0.99934 
0.99934 
0 .99934 
0.99935 
0 .99935 
0.99935 
0.99936 
0.99936 
0 . 9 9 9 3 6  
0.99937 
0.99937 
0 .99937 
0 .99938 
0 .99938 
0 . 9 9 9 3 8  
0 , 9 9 9 3 9  
0 .99939 
0.99939 
0 .99940 
0 .99940 
0 . 9 9 9 4 0  
0.9994 1 
0 .99941 
0 .99941 
0 .99942 
0 .99942 

0 .99922 
0 .99922 
0 . 9 9 9 2 3  
0 .99923 
0 .99924 0.999211 

0.9992Q 
0 . 9 9 9 2 5  
0 .99925 
0 .99925 0 . 9 9 9 2 6  

0 .99926 
0.99926 
0 .99927 
0 .99927 
0 .99928 
0 .99928 
0 .99928 
0 .99929 
0 . 9 9 9 2 9  
0 . 9 9 9 2 9  
0.99930 
0 . 9 9 9 3 0  
0.999 30 

0 .99931 
0 .99932 
0 .99932 
0.99932 
0 .99933 
0 .99933 
0 .99933 
0 .99934 
0 .99930 
0 . 9 9 9 3 4  
0.99935 
0 .99935 
0.99935 
0.99936 
0 .99936 
0.99936 
0 .99937 
0.99937 
0 .999 37 
0 .99938 
0 .99938 
0 .99938 
0 .99939 
0 .99939 
0 .99939 
0 .99940 

0.9993 1 - 
0- \o 



20.00 
20.20 
20. 40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24.20 
24.40 
24. 60 
24.80 
25.00 
25.20 
25.40 
2S.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
2 8 - 0 0  
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

0.99 9 19 
0.99920 
0.99920 
0.99 920 
0.9992 1 
0.99 92 1 
0.99922 
0.99 922 
0.99922 
0.99 923 
0.99923 
0.99 924 
0.99 924 
0.99 924 
0.99925 
0.99925 
0.99926 
0.99 9 2 6  
0.99 926 
0.99927 
0.99927 
0.99927 
0 .99928 
0.99 9 2 8  
0 .99928 
0.99929 
0.99929 
0 .99930 
0.99930 
0.99 9 3 0  
0.99 9 3 1  
0.99 9 3  1 
0.99 9 3 1  
0.99932 
0.99932 
0.99932 
0.99933 
0.99 933 
0.99 934 
0.99934 
0 .99934 
0.99935 
0.99935 
0.99 9 3 5  
0.99936 
0.99 9 3 6  
0.99 9 3 6  
0.99 9 3 7  
0 - 9 9  937 
0.99 937 
0 .99938 

0.99917 
0.9 99 1 7 
0.99917 
0.99918 
0.99918 
0.99919 
0.99919 
0.9 991 9 
0.99920 
0.9 9920 
0.99921 
0.99921 
0.9 992 1 
0.9 9922 
0.99922 
0.99923 
0.99923 
0.99923 
0.99924 
0.99924 
0.99925 
0.99925 
0.99925 
0.99926 
0.99926 
0.9 9926 
0.99927 
0.99927 
0.9 9928 
0.9 992 8 
0.99928 
0.99929 
0.9 9929 
0.9 9929 
0.9 9930 
0.9 9930 
0.9 993 1 
0.9993 1 
0.9 993 1 
0.99932 
0.9 9932 
0.9 993 2 
0.9 9933 
0.99933 
0.99934 
0.99934 
0.9993U 
0.99935 
0.9 9935 
0.9 9935 
0.99936 

0.99914 
0.99914 
0.999 15 
0.999 15 
0.99916 
0.999 16 
0.999 16 
0.99917 
0.999 17 
0.99918 
0.99918 
0.999 1 9  
0.999 19 
0.99919 
0.999 20  
0.999 20 
0.99921 
0.999 2 1 
0.99921 
0.99922 
0.99922 
0.99923 
0.99923 
0.999 23  
0.99924 
0.99924 
0.99924 
0.99925 
0.99925 
0.99 9 26 
0.99926 
0.99927 
0.99927 
0. 99927 
0.99928 
0.99928 
0.99928 
0 .99929 
0.999 29 
0.99929 
0.99930 
0.99930 
0.99931 
0.999 3 1 
0.999 31 
0.99932 
0.99932 
0.99932 
0.99933 
0.999 33 
0.99934 

0 .9991 1 
0.999 12 
0.999 12 
0.999 13 
0.999 13 
0.999 1 3 
0.99914 
0.999 1 U 
0.99915 
0 .999 15 
0.99916 
0.99916 
0.999 16 
0 .999 1 7  
0.999 1 7  
0.999 1 A 
0.99918 
0.99919 
0.999 19 
0.99919 
0 .99920 
0.99920 
0.99921 
0 .99921 
0.999 2 1 
0.9 99 22  
0 .99922 
0.999 2 3  
0.99923 
0.99923 
0.99924 
0.99924 
0.99925 
0 .99925 
0.99925 
0.99926 
0.99926 
0 .99927 
0.99927 
0 .99927 
0.99928 
0.99928 
0.999 29 
0.999 29 
0.99929 
0.99930 
0.999 30 
0.999 3 0  
0.99931 
0 .99931 
0.999 32 

0.99909 
0. 99909 
0.999 10 
0.99910 
0.99910 
0.9991 1 
0.99911 
0.99912 
0.99912 
0.99913 
0.99913 
0.99913 
0.999 14 
0.99914 
0.99915 
0.999 15 
0.99916 
0.999 16 
0.99916 
0.99917 
0.99917 
0.999 18 
0.99918 
0.99919 
0.99919 
0.999 19 
0.99920 
0 .99920 
0.99921 
0.99921 
0.99921 
0.99922 
0.99922 
0.99923 
0 .99923 
0.99924 
0 .99924 
0.99924 
0.99925 
0.99925 
0.99926 
0.99926 
0.99926 
0.99927 
0.99927 
0.99928 
0.99928 
0.99928 
0.99929 
0.99929 
0.99930 

0.99906 
0.99906 
0.99907 
0.99907 
0.99908 
0.99908 
0 .99909 
0.99909 
0 .99910 
0 .99910 
0 .9991 1 
0.9991 1 
0.999 11 
0.999 12 
0.99912 
0.99913 
0.99913 
0.99914 
0.999 14 
0.999 14 
0.99915 
0.99915 
0.99916 
0 .99916 
0 - 9 9 9  17 
0.999 17 
0.99917 
0.999 18 
0.99918 
0 .99919 
0.99919 
0.99920 
0.99920 
0 - 9 9 9 2 0  
0.999 2 1 
0 - 9 9 9 2 1  
0.99922 
0 .99922 
0 - 9 9 9  23 
0.99923 
0.99923 
0.99924 
0.99924 
0.99925 
0.99925 
0 .999 25 
0.99926 
0.99926 
0.99927 
0.99927 
0.99928 

0.99903 
0 .99904 
0 .99904 
0.99905 
0.99905 
0 .99906 
0 .99906 
0.99907 
0 . 9 9 9 0 7  
0.99907 
0 .99908 
0.99909 
0. 9 9 9 0 9  
0 . 9 9 9 0 9  
0 . 9 9 9 1 0  
0. 9 9 9 1 0  
0 .9991 1 
0 .99911 
0 .99912 
0 .99912 
0 .99913 
0 . 9 9 9 1 3  
0 .99913 
0.999 14 
0.9991U 
0.999 15 
0.99915 
0 .99916 
0 .99916 
0 . 9 9 9 1 6  
0.99917 
0.999 17 
0 .99918 
0 .99918 
0 .99919 
0.99919 
0 . 9 9 9 2 0  
0.99920 
0 .99920 
0 . 9 9 9 2 1  
0.9992 1 
0 .99922 
0 .99922 
0 . 9 9 9 2 3  
0.99923 
0 .99923 
0.99924 
0 . 9 9 9 2 4  
0.99925 
0.99925 
0.99925 

0.99901 
0.99901 
0.99902 
0.99902 
0.99903 
0.99903 
0.99903 
0.9990U 
0.99905 
0.99905 
0.99905 
0.99906 
0.99906 
0 .99907 
0.99907 
0.9 99 08 
0.99908 
0.99909 
0.99909 
0.99910 
0.999 10 
0.999 11 
0.99911 
0.99912 
0.999 12 
0.99912 
0.99913 
0.99913 
0.99914 
0.99914 
0.99915 
0.99915 
0.999 16 
0.99916 
0.99916 
0.999 17 
0.999 17 
0.99918 
0.99918 
0.99919 
0.999 19 
0.99920 
0.99920 
0.999 20 
0.99921 
0.99921 
0.99922 
0.999 22 
0.99923 
0.99923 
0.99923 

0 .99898 
0 .99898 
0.99899 
0 .99900 
0.99900 
0.99900 
0.9990 1 
0 . 9 9 9 0 1  
0 .99902 
0 - 9 9 9 0 2  
0.99903 
0.99903 
0 .99904 
0 .99904 
0 .99905 
0.99905 
0.99906 
0 .99906 
0 .99907 
0 - 9 9 9 0 7  
0 .99908 
0.99908 
0 .99909 
0.99909 
0.999 10 
0.999 10 
0.99910 
0 .9991 1 
0 . 9 9 9 1  1 
0 .999 
0.999 
0.999 
0.999 
0.999 
0.999 
0 .999 
0 .999 
0.999 
0.999 
0 .999 
0.999 
0.999 
0 .999 
0.999 
0.999 
0.999 

2 
2 
3 
3 
4 
4 
5 
5 
4 
6 
6 
7 
7 
8 
8 
9 
9 

0 . 9 9 9 2 0  
0.99920 
0.99920 
0 . 9 9 9 2 1  
0 .99921 

0 .99895 
0 .99896 
0.99896 
0.99897 
0 . 9 9 8 9 7  
0.99898 
0.99898 
0.99899 
0 .99899 
0 .99900 
0 .99900 
0 .99901 
0 . 9 9 9 0 1  
0 .99902 
0.99902 
0.99903 
0 . 9 9 9 0 3  
0.99904 
0.9990U 
0 .99905 
0 .99905 
0.99906 
0 .99906 
0 .99907 
0 .99907 
0.99908 
0.99908 
0 .99909 
0.99909 

- 
u 

0.999 
0.999 
0 . 9 9 9  
0.999 
0.999 
0 .999 
0 .999 
0.999 
0.999 
0.999 

0 
0 
1 
1 
1 
2 
2 
3 
3 
4 

0 .99914 
0.999 15 
0 - 9 9 9  15 
0.999 16 
0.99916 
0.999 17 
0.99917 
0 .99917 
0.99918 
0 .99918 
0.999 19 
0 .99919 

c 'c 



4 * " 

20.00 
20.20 
20. 40 
20.60 
20.80 
21.00 
2 1.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.u0 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24.20 
24. 40 
24.60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26. 40 
26 .60  
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
2 8 - 0 0  
28.20 
28. 40 
28.60 
28.80 
29.00 
29.20 
29 .40  
29.60 
29.80 
30.00 

0.99 893 
0.99893 
0.99 894 
0.99894 
0.99895 
0.99 895 
0.99896 
0.99896 
0.99 8 97 
0.99 897 
0.99898 
0.99 898 
0.99 899 
0.99899 
0.99 900 
0.99900 
0.99 90 1 
0.99 90 1 
0.99902 
0.99902 
0.99903 
0.99903 
0.99 904 
0.99904 
0.99905 
0.99905 
0.99 906 
0.99 906 
0.99907 
0 .99907 
0.99908 
0.99908 
0.99909 
0.99 909 
0.99910 
0.99 910 
0.99911 
0.99 9 1  1 
0.99 912 
0.99 9 1  2 
0.999 13 
0.99913 
0.99 9 1 4 
0.99 914 
0.99915 
0.99915 
0.99915 
0.99 916 
0 .99916 
0.99917 
0.99 9 17 

0.99890 
0.9 9890 
0.93891 

0.39892 
0.99893 
0.9 9893 
0.9 989U 
0.99994 
0.9 9895 
0.9 9895 
0.99996 
0.9 9896 
0.9 9897 
0.59897 
0.99898 
0.99898 
0.9 9899 
0.9 3899 
0.99900 
0.9 990 1 
0.9 990 1 
0.99902 
0.9 9902 
0.99903 
0.99903 
0.99903 
0.99904 
0.99905 
0.99905 
0.99906 
0.9 9906 
0.99907 
0.59907 
0.99907 
0.99908 
0.9 9908 
0.99909 
0.9 9910 
0.9 9910 
0.99910 
0.9991 1 
0.9991 1 
0.99912 
0.99912 
0.99913 
0.9 991 3 
0.9 991 4 
0.99914 
0.99915 
0.99915 

0.99892 

0.99887 
0.99888 
0.99888 
0 .99989 
0.99890 
0. 99890 
0.9989 1 
0 . 9 9 8 9 1  
0.99892 
0 .99892 
0.998 9 3 
0.99893 

0.9989U 
0.99895 
0.998 95 
0.99896 
0.99897 
0.99897 
0.99 8 97 
0.99898 
0.99899 
0.99899 
0.99900 
0 .99900 
0.99901 
0.99 9 0 1 
0.99902 
0.99902 
0.99903 
0.99903 
0.9990U 
0.99904 
0 .99905 
0 .99905 
0.99906 
0.99906 
0.99907 
0.99907 
0 .99908 
0.99908 
0.999 0 9  
0.99909 
0.99910 
0 .99910 
0 .99911 
0.999 1 1 
0.99912 
0.99912 
0.999 13 
0.99913 

0.99894 

0 . 9 7 8 9 5  
0 .99885 
0 .99886 
0 . 9 9 8 8 6  
0.998 8 7  
0 .99887 
0 . 9 9 8 8 8  
0 . 9 9 8 8 9  
0.998 8 9  
0 .99890 

0.9989 1 
0 . 9 9 8 9 1  
0 .99892 
0.9 9892 
0.9989 3 
0.99894 
0.9 98 9 4  
0 - 9 9 8  95  
0.998 95  
0 .99896 
0 - 9 9 8  9 6  
0 .998 97 
0 .99897 
0 .998 9 8  
0.998 9 8  
0 .99899 
0 .99899 
0 . 9 9 9 0 0  
0 . 9 9 9 0 0  
0 . 9 9 9 0 1  
0 .99902 
0.9990 2 
0 .99903 
0 .99903 
0 .99904 
0.99904 
0.9 9905 
0 .99905 
0.99906 
0.99906 
0.99907 
0.99907 
0 .99908 
0 . 9 9 9 0 8  
0 .99909 
0.99909 
0.999 10 
0 .99910 
0.99911 
0 .99911 

0.99890 

0. 99882 
0.99883 
0.99883 
0.99884 
0.99884 
0.99885 
0.99885 
0.99886 
0 .99887 
0 .99887 
0.99888 
0.99888 
0.99889 
0.99889 
0.99890 
0.99891 
0.99891 
0.99892 
0.99892 
0.99893 
0.99893 
0.99894 
0.99894 
0.99895 
0.99896 
0.99896 
0.99 897 
0.99897 
0.99898 
0.99898 
0.99899 
0.99899 
0 .99900 
0.99900 
0.99901 
0.99 901 
0 .99902 
0.99902 
0.99903 
0.99904 
0 .99904 
0.99905 
0.99905 
0.99906 
0.99906 
0.99907 
0 .99907 
0.99908 
0.99908 
0. 99909 
0. 99909 

0.99879 
0 . 9 9 8 8 0  
0 .99881 
0.99881 
0.99882 
0 .99882 
0.99883 
0.99883 
0.99884 
0 .99885 
0 .99885 
0.99886 
0 .99886 
0.99887 
0 .99887 
0.99888 
0.99889 
0.998 89 
0 .99890 
0.99890 
0 .99891 
0 . 9 9 8 9 1  
0.99892 
0 - 9 9 8 9 3  
0.99893 
0.99894 
0.99894 
0.99895 
0 - 9 9 8 9 5  
0.99896 
0.998 9 6  
0.99897 
0.99898 
0 .99898 
0.99899 
0 .99899 
0 .99900 
0 .99900 
0.99901 
0.99901 
0 .99902 
0 .99902 
0 .99903 
0.99903 
0.99904 
0 - 9 9 9 0 5  
0 . 9 9 9 0 5  
0 - 9 9 9 0 6  
0.99906 
0.99907 
0.99907 

0 .99877 
0.99877 
0.99878 
0.99879 
0 .99879 
0 .99880 
0 . 9 9 8 8 0  

0 .99881 
0 .99882 
0.99883 
0 .99883 
0.99884 
0.99885 
0 .99885 
0.99886 
0. 9 9 8 8 6  
0.99887 
0 .99887 
0 .99888 
0.99889 
0.99889 
0.9YB90 
0.99890 
0 .9989 1 
0.99891 
0 .99892 
0 .99892 
0 . 9 9 8 9 3  
0 .99894 
0.99894 
0.99895 
0 . 9 9 8 9 5  
0.99896 
0 . 9 9 8 9 6  
0 .99897 
0.99898 
0 . 9 9 8 9 8  
0 .99899 
0.99899 
0.99900 
0 .99900 
0 .99901 
0 .99901 
0 .99902 
0.99902 
0 .99903 
0.9990U 
0.9990U 
0. 99905 
0.99905 

0. 9 9 8 8 1  

0.99874 
0.99875 
0.99875 
0.99876 
0.99877 
0.99877 
0.99878 
0.99878 
0.99879 
0.998 80 
0.99880 
0.99881 
0 .99881 
0.99882 
0.99883 
0.99883 
0.99884 
0 .99884 
0 .99885 
0.99886 
0.99886 
0.99887 
0.99887 
0 .99888 
0.99888 
0.99889 
0.99890 
0.99890 
0.99891 
0.99891 

0.99893 
0.39893 
0.9989U 
0.99894 
0.99895 
0.99895 
0.99896 
0.99896 
0.99897 
0.99898 
0 .99898 
0.99899 
0.99899 
0.99900 
0.99900 
0.99901 
0.99901 
0.99902 
0.99903 
0.9 9903 

0.99892 

0 .99872 
0.99872 
0.99873 
0 .99873 
0.99874 
0 .99875 
0.99875 
0 . 9 9 8 7 6  
0.99877 
0 . 9 9 8 7 7  
0.99878 
0 .99878 
0.99879 
0 .99879 
0.99880 
0 . 9 9 8 8 1  
0 .99881 
0 .99882 
0 .99883 
0 .99883 
0.99884 
0.99884 
0 .99885 
0 . 9 9 8 8 6  
0.99886 
0 .99887 
0.99887 
0.99888 
0 .99889 
0.99889 
0.99890 
0 .99890 
0 .99891 
0 . 9 9 8 9 1  
0.99892 
0 .99893 
0.99893 
0.99894 
0.99894 
0.99895 
0.99895 
0.99896 
0.99897 
0.99897 
0 .99898 
0 .99898 
0.99899 
0.99899 
0.99900 
0 .99901 
0 .99901 

0 .99869 
0.99870 
0 .99870 
0.99871 
0 .99871 
0.99872 
0.99873 
0.99873 
0 .99874 
0.99875 
0.99875 
0 .99876 
0.99876 
0.99877 
0.99878 
0.99878 
0.99879 
0.99880 
0.99880 
0 .99881 
0 - 9 9 8 8 1  
0.99882 
0 .99883 
0.99883 
0.99884 

0.99885 
0.99886 
0.99886 
0.99887 
0.99887 
0 .99888 
0.99889 
0 .99889 
0 .99890 
0.99890 
0.99891 
0.99892 
0.99892 
0 .99893 
0 .99893 
0.99894 
0.99894 
0 .99895 
0.99896 
0.99896 
0 .99897 
0.99897 
0.99898 
0.99898 
0.99899 

u 0.9988U - 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
2 3.80 
24.00 
24.20 
24.40 
24.60 
24.80 
25.00 
25.20 
2s .  40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27. 40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
2 9 - 4 0  
29.60 
29.80 
30.00 

0.99866 
0.99867 
0.99867 
0.99 868 
0.99869 
0.99 869 
0.99870 
0.99871 
0.99871 
0.99872 
0.99873 
0.99873 
0.99 874 
0.99875 
0.99 875  
0.99876 
0.99 877 
0.99 877 
0.99878 
0.99878 
0.99879 
0.99880 
0.99880 
0.99881 
0.99882 
0.99 082 
0.99883 
0.99883 
0.99884 
0.99885 
0.99885 
0.99886 
0.99886 
0.99 887 
0.99888 
0.99888 
0.99889 
0.99889 
0.99890 
0.99891 
0.99 891 
0.99 892  
0.99892 
0.99893 
0.99 894  
0.99894 
0.99 895 
0.99 895 
0.99896 
0.99896 
0.99897 

0.99864 
0.9 9864 
0.99865 
0.9 9866 
0.9 9866 
0.99867 
0.99868 
0.99868 
0.99869 
0.9 9870 
0.9 9870 
0.99871 
0.99872 
0.99872 
0.99873 
0.99873 
0.99874 
0.99875 
0.9 9875 
0.99876 
0.99877 
0.9 9877 
0.9 9878 
0.9 9879 
0.99879 
0.9 988 0 
0.99880 
0.99881 
0.99882 
0.99882 
0.99883 
0.99884 
0.99884 
0.99885 
0.99885 
0.9 988 6 
0.9 9887 
0.99887 
0.99888 
0.9 9888 
0.99889 
0.99890 
0.99890 
0.99891 
0.99891 
0.99892 
0.9 9893 
0.9 9893 
0.9 9894 
0.99894 
0.99895 

0.998 6 1 
0.9986 2 
0.99862 
0.99863 
0.99864 
0.99864 
0.998 65  
0.99866 
0.99866 
0.99867 
0.99868 
0.99868 
0.99869 
0.99870 
0.99870 
0.99871 
0.99872 
0.99872 
0.99873 
0.9987Q 
0.99874 
0.998 7 5  
0.99876 
0.99876 
0.99877 
0.99878 
0.99878 
0.99879 
0.99879 
0.99880 
0.99881 
0.99881 
0.99882 
0.99883 
0.99883 
0.99884 
0.99884 
0.99885 
0.99886 
0.998 86  
0.99887 
0.99887 
0.99888 
0.99889 
0.99889 
0.99890 
0.99891 
0.99891 
0.99892 
0.99892 
0.99893 

0.9 98 5 8  
0.99859 
0.99860 
0.99860 
0.99861 
0.998 62  
0.99862 
0.99863 
0.99864 
0.99865 
0.998 6 5  
0.99866 
0.99867 
0.99867 
0.99868 
0.99869 
0.9 98 69 
0.9987 0 
0.998 7 1 
0.99871 
0.99872 
0 .99873 
0.998 7 3  
0.998 74  
0.99875 
0.99875 
0.99876 
0.99877 
0.99877 
0.99878 
0.998 7 8  
0.99879 
0.998 8 0  
0.998 8 0  
0.99881 
0.9 98 8 2  
0.99882 
0.99883 
0.99884 
0.9 98 84 
0.99885 
0.99885 
0.99886 
0 -99887 
0.998 87  
0.998 8 8  
0.99889 
0.99889 
0.99890 
0.99890 
0.996 9 1 

0.99856 
0.99856 
0.99857 
0.99858 
0.99859 
0.99859 
0.99860 
0.99861 
0.99861 
0.99862 
0.99863 
0.99863 
0.99864 
0.99865 
0.99865 
0.99866 
0.99867 
0.99867 
0.99868 
0.99869 
0.99870 
0.99870 
0.99871 
0.99872 
0.99872 
0.99873 
0.99874 
0.99874 
0.99875 
0.99876 
0.99876 
0.99877 
0.99877 
0.99878 
0.99879 
0.99879 
0.99880 
0.99881 
0.99881 
0.99882 
0.99883 
0.99883 
0.99884 
0.99885 
0.99885 
0.99886 
0.99886 
0.99887 
0.99888 
0.99888 
0.99889 

0.998 53  
0.99854 
0.99854 
0.99855 
0.99856 
0.99857 
0.99857 
0.99858 
0.99859 
0.99860 
0.99860 
0.99861 
0.99862 
0.99862 
0.99863 
0 -99864 
0.99864 
0.99865 
0.99866 
0.99867 
0.99867 
0.99868 
0.99869 
0.99869 
0.99870 
0.99871 
0.99871 
0.99872 
0.99873 
0.99873 
0.99874 
0.99875 
0.99875 
0.99876 
0.99077 
0.99877 
0.99878 
0.99879 
0.99879 
0.99880 
0.99881 
0.99881 
0.99882 
0.99883 
0.99883 
0.99884 
0.99884 
0.99885 
0.99886 
0.99886 
0.99887 

0.99850 
0.9985 1 
0.99852 
0.99853 
0.99853 
0.99854 
0.99855 
0.99856 
0.99856 
0.99857 
0.99858 
0.99859 
0.99859 
0.99860 
0.99861 
0.99861 
0.99862 
0.99863 
0.99863 
0.99864 
0.99865 
0.99865 
0.99866 
0.99 867 
0.99 868  
0 .99868 
0. 99869 
0. 99870 
0.99870 
0.9987 1 
0.99872 
0. 99872 
0.99873 
0.99874 
0.99874 
0.99875 
0.99876 
0.99876 
0.99877 
0 .99878 
0.99878 
0.99879 
0. 99880 
0.99880 
0.99881 
0.99882 
0.99882 
0.99883 
0.99884 
0.99884 
0.99885 

0.99848 
0.99849 
0.99849 
0.99850 
0.99851 
0.99852 
0.99852 
0.99853 
0.99854 
0.99855 
0.99855 
0.99856 
0.99857 
0.99857 
0.99858 
0.99859 
0.99860 
0.99860 
0.99861 
0.99862 
0.99862 
0.99863 
0.99864 
0.99865 
0.99865 
0.99866 
0.99867 
0.99867 
0.99868 
0.99869 
0.99869 
0.99870 
0.99871 
0.99871 
0.99872 
0.99873 
0.99874 
0.99874 
0.99875 
0.99876 
0.99876 
0.99877 
0.99878 
0.9 9878 
0.99879 
0.99880 
0.99380 
0.99881 
0.99882 
0.99882 
0.99883 

0.99845 
0.99846 
0.99847 
0.99848 
0.99848 
0.99849 
0.99850 
0.99850 
0.9985 1 
0.99852 
0.99853 
0.99854 
0.99854 
0.9 9855 
0.99856 
0.99856 
0.99857 
0.99858 
0.99859 
0.99859 
0.99860 
0.99861 
0.99862 
0.99862 
0 .99863 
0.99864 
0.99864 
0.99865 
0.99866 
0.99867 
0.99867 
0.99868 
0 .99869 
0.99869 
0.99870 
0.99871 
0.99871 
0.99872 
0.99873 
0 .99873 
0.99874 
0.99875 
0.99876 
0.99876 
0.99877 
0.99878 
0 .99878 
0.99879 
0.99890 
0.99880 
0.99881 

0.99843 
0 .99843 
0.998U4 
0.99845 
0.99846 
0.99846 
0.99847 
0.99848 
0.99849 
0.99850 
0.99850 
0.99851 
0.99852 
0.99853 
0.99853 
0.99854 
0.99855 
0.99856 
0.99856 
0.99857 
0.99858 
0.99858 
0.99859 
0.99860 
0.99861 

0.99862 
0.99863 
0.99864 
0.99864 
0.99865 
0.99866 
0.99867 
0.99867 
0.99869 0.99868 

0.99869 
0.99870 
0.99871 
0.99871 
0.99872 
0.99873 
0.99873 
0.99874 
0.99875 
0.99876 
0.99876 
0.99877 
0.99878 
0.99878 
0.99879 

0.99861 h) u 



. , 

20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22. 40 
22.60 
22.80 
23.00 
23. 20 
23.40 
23.60 
23.80 
24.00 
24. 20 
2 4 - 4 0  
24. 60 
24.80 
25.00 
25.23 
25.40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29. 20 
2 9 - 4 0  
29.60 
2 9 - 8 0  
30.00 

0 .99700 
0.99701 
0.99 703 
0.99 704 
0.99706 
0.99707 
0.99709 
0.99710 
0.99712 
0.99713 
0.99715 
0.99716 
0.99718 
0.99719 
0 .99721 
0 .99722 
0.99723 
0.99 725 
0.99726 
0.99728 
0.99729 
0.99731 
0 .99732 
0.99733 
0.99735 
0 .99736 
0.99738 
0.99739 
0.99 740 
0.99 742 
0.99743 
0.99 745 
0 .99746 
0.99747 
0.99749 
0.99750 
0.99 7 5 2  
0.99 753 
0.99 754 
0.99 756 
0.99757 
0.99758 
0.99760 
0.99761 
0 .99762 
0.99764 
0.99765 
0.99766 
0. 99768 
0.99769 
0 .99770 

0.99575 
0.99677 
0.99678 
0.39680 
0.99682 
0.99683 
0.99685 
0.99686 
0.9 968 8 
0.99690 
0.9969 1 
0.39693 
0.9 96911 
0.99696 
0.99698 
0.99699 
0.9 970 1 
0.99702 
0.9 970U 
0.9 9705 
0.99707 
0.99708 
0.9 971 0 
0.99712 
0.99713 
0.9 971 5 
0.9 971 6 
0.9 97 1 8 
0.99719 
0.99721 
0.9 972 2 
0.99724 
0.9 972 5 
0.99727 
0.9 9728 
0.99730 
0.9 973 1 
0.9 9733 
0.99734 
0.99736 
0.9 9737 
0.99739 
0.39740 
0.99742 
0.99743 
0.9 97UU 
0.99746 
0.99747 
0.9 9749 
0.99750 
0.99752 

0.9965 1 
0.99652 
0.99654 
0.99656 
0 .99658 
0.99659 
0.99661 
0.99663 
0.99665 
0.99666 
0.99668 
0.99670 
0.99671 
0.99673 
0.99 6 7 5  
0.99676 
0.99678 
0.99680 
0.99681 
0.99683 
0.99685 
0.99697 
0.99688 
0.99690 
0.99692 
0.99693 
0 .99695 
0.99696 
0.99698 
0.99700 
0.997 0 1 
0 .99703 
0.997 05  
0 .99706 
0.99708 
0.99709 
0 .99711 
0.99713 
0 .99714 
0.99716 
0.99718 
0.997 19 
0.99721 
0 .99722 
0.997 24 
0.99725 
0.99727 
0.99729 
0.997 3 0  
0.99732 
0.997 3 3 

0.9 96 26  
0.99628 
0 .99630 
0 .99632 
0 . 9 9 6 3 1  
0 - 9 9 6  3 6  
0.9 96 37 
0.996 39 
0.9 964 1 
0.996U3 
0 .99645 
0.996 47 
0.99648 
0.99650 
0.996 5 2 
0.996 5 4  
0.9 96 5 6  
0.9 96 5 8 
0 .99659 
0 .99661 
0.996 6 3 
0 . 9 9 6 6 5  
0.9 96 6 7  
0.996 68  
0.9 967 0 
0 .99672 
0 .99674 
0.996 7 6 
0.9 96 7 7  
0.9 96 7 9  
0.9 968 1 
0.996 8 3  
0.99684 
0.9 96 8 6  
0.9 96 R8 
0.9 96 89 
0.996 9 1 
0 .9  96 9 3  
0 .99695 
0 .99696 
0.9 96 98 
0 .99700 
0 .99701 
0 .99703 
0.9 97 05  
0 .99706 
0.9 97 0 8  
0.997 1 0  
0.997 1 2 
0.99713 
0 .99715 

0 .99602 
0.99604 
0.99606 
0.99608 
0.99610 
0.99612 
0.996 14 
0.99616 
0.996 18 
0.99620 
0.99622 
0.99624 
0.99626 
0.99628 
0.99630 
0.99632 
0.99634 
0.99636 
0.99638 
0.99640 
0.996'42 
0.99h43 
0.99645 
0.99647 
0.99649 
0.9965 1 
0.99653 
0.99655 
0.99657 
0.99659 
0.99660 
0.99662 
0.99664 
0.99666 
0.99668 
0.99670 
0.99672 
0.99673 
0.99675 
0.99677 
0.99679 
0.99681 
0.99683 
0.99684 
0.99686 
0.99688 
0.99690 
0.99691 
0.99693 
0.99695 
0.99697 

0.99578 
0.99580 
0.99583 
0 .99585 
0.99587 
0.99589 
0 .99591 
0.99593 
0.99595 
0.99597 
0 .99600 
0 - 9 9 6 0 2  
0 .99604 
0 .99606 
0.99608 
0.99610 
0.99612 
0 .996 1 4 
0.996 16 
0.99618 
0.99620 
0.99622 
0.99624 
0 .99626 
0 .99628 
0.99630 
0.996 32 
0 .99634 
0 - 9 9 6  36 
0 .99638 
0.996UO 
0.99642 
0.9 9644 
0.99646 
0.99648 
0.99650 
0.99652 
0.99654 
0 - 9 9 6 5 6  
0.99658 
0 - 9 9 6 6 0  
0.99662 
0 - 9 9 6 6 4  
0.99666 
0.99668 
0.99669 
0 . 9 9 6 7 1  
0.99673 
0.99675 
0.99677 
0.99679 

0 .99555 
0.99557 
0.99559 
0 .99561 
0.99562 
0 . 9 9 5 6 6  
3.99568 
0 .99570 
0 .99573 
0.99 575 
0.99577 
0.99579 
0 .99582 
0 .99584 
0 .99586 
0.99588 
0.99590 
0 .99593 
0.99595 
0 .99597 
0.99599 
0.9960 1 
0.99603 
0.99606 
0 . 9 9 6 0 8  
0.99610 
0.996 12 
0.99614 
0.99616 
0.99618 
0. 9 9 6 2 0  
0 .99623 
0.99625 
0.99627 
0 .99629 
0 .99631 
0.99633 
0.99635 
0.99637 
0 .99639 
0.9964 1 
0.99643 
0.99645 
0.996U7 
0.99649 
0 .99651 
0 .99653 
0 .99655 
0.99657 
0 .99659 
0 .9966 1 

0 . 9 9 5 3 1  
0.99534 
0.99536 
0.99538 
0 . 9 9 5 U l  
0.99543 
0.99546 
0.99548 
0.99550 
0.99553 
0.99555 
0.99557 
0.99560 
0.99562 
0.99564 
0.99567 
0.99569 
0.99571 
0 .99573 
0.99576 
0.99578 
0.99580 
0 .99583 
0.995 85 
0.99587 
0.99589 
0.9959u 0.99592 

0.99596 
0.99598 
0.99601 
0.99603 
0.99605 
0.99607 
0.99610 
0 .99612 
0.996 14 
0.99616 
0.996 18 
0.99620 
0.99623 
0.99625 
0.99627 
0.99629 
0 .99631 
0.996 33 
0.99635 
0.99638 
0.99640 
0.99642 
0.99644 

0 .99508 
0.9951 1 
0 .99513 
0.99516 
0 .99518 
0 .99521 
0.99523 
0 .99526 
0 .99528 
0 . 9 9 5 3 1  
0 .99533 
0 .99536 
0 . 9 9 5 3 8  
0.99540 
0.99543 
0 . 9 9 5 4 5  
0 .99548 
0 9 9 5 5 0  
0.99553 
0 .99555 
0 .99557 
0 .99560 
0 .99562 
0 .99565 
0 .99567 
0 . 9 9 5 6 9  
0 .99574 0.99572 

0.99576 
0 .99579 
0.99581 
0 .99584 
0.99586 
0.99588 
0.99590 
0 .99593 
0.99595 
0 .99597 
0 .99600 
0.9960 2 
0 .99604 
0.99606 
0 .99609 
0 .99611 
0.996 13 
0.996 16 
0.99618 
0 . 9 9 6 2 0  
0.99622 
0 .99625 
0.99627 

0 .99485 
0 .99488 
0 .99u91 
0 . 9 9 4 9 3  
0 .99496 
0 .99498 
0 .99501 
0 .99504 
0 .99506 
0 .99509 
0 .99512 
0 .99514 
0 - 9 9 5  17 
0 .995 19 
0.99522 
0.99524 
0 .99527 
0 .99529 
0 - 9 9 5 3 2  
0 .99534 
0 - 9 9 5 3 7  
0.99540 
0 .99542 
0 . 9 9 5 4 5  

0 .99550 U 

0.99552 
0 .99555 
0 - 9 9 5 5 7  
0 .99559 
0 .99562 
0 .99560 
0 .99567 0 .99569 

0 .99572 
0 . 9 9 5 7 u  
0.99577 
0.99579 
0 .99581 
0 .99584 
0.99586 
0.99589 
0 .9959 1 
0.99593 
0.99596 
0 .99598 
0.99600 
0 .99603 
0 .99605 
0.99606 
0 .996 10 

0 . 9 9 5 4 7  - 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23. 20 
23.40 
23.60 
23.80 
24.00 
24.20 
24.40 
24. 6 0  
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
27.60 
27.80 
28.00 
28.20 
28. uo 
28.60 
2 8 - 8 0  
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

0 .99  463 
0.99465 
0.99 468 
0.9947 1 
0.99474 
0 .99476 
0.99479 
0 .99482 
0.99 485 
0.99 487 
0 .99490 
0.99493 
0.99 495 
0.99'498 
0.99 50 1 
0.99503 
0 .99506 
0 . 9 9 5 0 9  
0.99512 
0.99514 
0 .99517 
0.99519 
0 - 9 9  5 2 2  
0.99525 
0 . 9 9 5 2 7  
0.99530 
0 .99533 
0 .99535 
0.99 538 
0.99540 
0 .99543 
0.99 546 
0 .99548 
0.9955 1 
0.99 5 5 3  
0.99556 
0.99 558 
0 .99561 
0 .99563 
0.99 566 
0.99 568 
0.99 57 1 
0.99573 
0 .99576 
0 .99578 
0.99581 
0.99583 
0 .99586 
0 .99588 
0.99591 
0.99593 

0.99440 
0.99443 
0.99446 
0.994u9 
0.99452 
0.99454 
0.9 9457 
0.99460 
0.99463 
0.99466 
0.99469 
0.9 9U72 
0.99474 
0.99477 
0.9 9480 
0.99483 
0.99486 
0.9 9488 
0.9 949 1 
0.99494 
0.99497 
0.9 9500 
0.9 9502 
0.99505 
0.9 9508 
0.9 951 0 
0.99513 
0.9951 6 
0.99519 
0.9 952 1 
0.9 9524 
0.99527 
0.99529 
0.99532 
0.99535 
0.99537 
0.99540 
0.99543 
0.9 9545 
0.99548 
0.9955 1 
0.9 955 3 
0.99556 
0.9 9558 
0.9 956 1 
0.9 9564 
0.99566 
0.99569 
0.9 957 1 
0.99574 
0.99576 

0.994 18 
0.994 2 1 
0.99424 
0.99427 
0.99430 
0.99433 
0.99436 
0.99439 
0.99442 
0.99445 
0.994 4 8 
0.99451 
0.994 5 4  
0.994 5 7  
0.99460 
0.99463 
0.99465 
0.99468 
0.99471 
0.99474 
0.99477 
0.99480 
0.994 8 3  
0.994 86 
0.99488 
0.99491 
0.99 4 9 4  
0.99497 
0.99500 
0.99503 
0.995 05  
0.99508 
0.99511 
0.99514 
0.99517 
0.99519 
0.995 22  
0.99525 
0.995 28  
0.99530 
0.99 5 3 3  
0 .99576 
0.99539 
0.99541 
0.99544 
0.99547 
0.99549 
0.99552 
0.99555 
0.99557 
0.99560 

0 .99396 
0 .99399 
0 .99402 
0 .99405 
0 .99408 
0.994 1 2  
0.994 15  
0.9 94 1 8 
0 .99421 
0.99424 
0.99427 
0 .99430 
0.99433 
0 .99436 
0.994 3 9  
0.99442 
0.9 94 4 5  
0.9 94 4 8  
0.9 94 5 1 
0.99454 
0.99457 
0.9 94 6 0  
0.99463 
0.99466 
0.994 6 9  
0.9 94 7 2  
0.99475 
0 .99478 
0.9 94 8 1 
0.994 8 4  
0 .99487 
0 . 9 9 4 9 0  
0.9 94 9 3  
0.99496 
0.99499 
0 .99502 
0 . 9 9 5 0 5  
0 .99507 
0 .99510 
0 - 9  95 1 3  
0.99516 
0.995 1 9  
0 .99522 
0 . 9 9 5 2 4  
0.9 95 2 7  
0 .99530 
0.99533 
0 .99536 
0.99538 
0.99541 
0.99540 

0.99374 
0.99377 
0.99381 
0.99 384 
0.99387 
0.99390 
0.99394 
0.99397 
0.99400 
0.99403 
0 .99407 
0.994 10 
0.994 13 
0.99416 
0.99419 
0 .99422 
0.99426 
0.99429 
0.99432 
0.99435 
0 .99438 
0.9944 1 
0.99444 
0.99448 
0.99451 
0.99454 
0 .99457 
0.99460 
0.99463 
0.99466 
0.99469 
0.99472 
0.99475 
0.99478 
0 .99481 
0 .99484 
0.99487 
0.99490 
0 .99493 
0.99496 
0.99499 
0.99502 
0.99 505 
0.99508 
0.99511 
0.99514 
0.99517 
0.99519 
0.99 522 
0.99525 
0.99 528 

0 - 9 9 3 5 2  
0.99356 
0.99359 
0.99363 
0.99366 
0.99369 
0.99373 
0.99376 
0 - 9 9 3 8 0  
0 -993 83 
0.99386 
0.99390 
0.99393 
0.99396 
0.99399 
0.99403 
0.99406 
0 -994 09 
0.994 13 
0.994 16 
0.994 19 
0.99422 
0.99425 
0.99429 
0 .99432 
0.99035 
0.99438 
0.99442 
0.994 U5 

0.99451 
0.99454 
0.99457 
0.99460 
0.99464 
0 .99467 
0 .99470 
0.99473 
0.99476 
0.99479 
0.99482 
0.991185 
0.99488 
0.994 9 1  
0 .99494 
0.99497 
0.99500 
0.99503 
0 - 9 9 5 0 6  
0.99509 
0.99512 

o.99uua 

0 . 9 9 3 3 1  
0.99335 
0.99338 
0 .99342 
0.99345 
0.99349 
0 . 9 9 3 5 2  
0.99356 
0.99359 
0.99363 
0.99366 
0 .99370 
0.99373 
0.99377 
0.99380 
0 .99383 
0.99387 
0.99390 
0.99393 
0.99397 
0.99400 
0.99404 
0.99407 
0.994 1 0  
0.994 14 
0.99417 
0 .99420 
0.99423 
0.99427 
0.99430 
0.99433 
0.99437 
0 .99440 
0.99443 
0 .99446 
0 . 9 9 4 5 0  
0.99453 
0.99456 
0.99459 
0.99462 
0 .99466 
0.99469 
0.99472 
0.99475 
0.99478 
0 .99481 
0.99485 
0 .99488 
0.9949 1 
0.99494 
0.99497 

0.99310 
0.993 14 
0.99317 
0.99321 
0.99325 
0.993 28 
0.99332 
0.99336 
0.99339 
0.99343 
0.99346 
0.99350 
0.99353 
0.99357 
0.99361 
0.99364 
0.99368 
0.99371 
0.99375 
0.99378 
0.99382 
0 .99385 
0.99388 
0.99392 
0.99395 
0.99399 
0.99402 
0.99406 
0.994 09 
0.9 94 13 
0.99416 
0.99u19 
0.99423 
0.994 26 
0.99429 
0.99433 
0.99436 
0.99439 
0.99442 
0.99446 
0.99449 
0.99453 
0.9 94 56 
0.99459 
0.99462 
0.99466 
0.99469 
0.99472 
0.99475 
0.99479 
0.99482 

0.99289 
0.99293 
0.99297 
0 .9930 1 
0.99304 
0.99308 
0.993 12 
0.99316 
0.993 19 
0.99323 
0.99327 
0.99330 
0.99334 
0.99338 
0.9934 1 
0 .99345 
0.99349 
0.99352 
0.99356 
0 .99359 
0.99363 
0.99367 
0.99370 
0.99374 
0.99377 
0.9938 1 
0.99384 
0 .99388 
0.99392 
0.99395 
0.99399 
0.99402 0.99406 

0.99409 
0 .99413 
0 .99416 
0.99419 
0.99423 
0.9 942 6 
0 .99430 
0.99433 
0.99436 
0.99440 
0.99443 
0.99447 
0.99450 
0.99453 
0.99457 
0.99460 
0.99463 
0.99467 

0 .99269 
0 - 9 9 2 7 3  
0.99276 
0 .99281 
0.99284 
0.99288 
0 .99292 
0 - 9 9 2 9 6  
0.99300 
0.99304 
0.99307 
0 .9931 1 
0.993 15 
0.99319 
0 .99322 
0.99326 
0 .99330 
0 .99334 
0.99338 
0 .99341 0.99345 

0.99349 
0.99352 
0.99356 
0 .99360 

0.99367 
0.99374 0.99371 

0 .99378 
0 .99381 
0 .99385 
0 .99389 
0 0.99396 - 9 9 3 9 2  

0 .99400 
0.99403 
0 .99407 
0.99010 
0.99414 
0.994 17 
0 .99421 
0.99424 
0.99426 
0 .99431 
0 * 99435 
0.99438 
0 .99442 
0 .99445 
0 .99408 
0.99452 

0.99363 2 



c . 

20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21.80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24. 20  
24.40 
24.60 
24.80 
25.00 
2s.20 
25.00 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27.40 
2 7.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28 .80  
29.00 
29.20 
29.40 
29.60 
29.80 
30.00 

0.99248 
0 .99252 
0.99 256 
0.99261 
0.99 265 
0.99268 
0.99272 
0.99 276 
0.99 280 
0.99284 
0.99 288 
0.99292 
0.99296 
0.99300 
0.99 304 
0.99308 
0.99312 
0.99 315 
0.99319 
0.99323 
0.99327 
0.99331 
0.99335 
0.99338 
0.99 342 
0.99346 
0.99350 
0.99354 
0.99 357 
0 . 9 9 3 6 1  
0.99365 
0.99 368 
0.99372 
0.99376 
0.99 379 
0 .99383 
0.99 387 
0 . 9 9 3 9 1  
0.99394 
0.99 398 
0.99401 
0.99405 
0.99409 
0.994 12 
0.99416 
0.99 419 
0.99423 
0.99427 
0.99430 
0.99434 
0.99437 

0.99228 
0.99232 
0.99236 
0.99241 
0.99245 
0.99249 
0.99253 
0.9 9257 
0.9 926 1 
0.99265 
0.9 9269 
0.99273 
0.19277 
0.99281 
0.9 9285 
0.9 9290 
0.99293 
0.99297 
0.9930 1 
0.99305 
0.99309 
0.9 931 3 
0.99317 
0.99321 
0.99325 
0.9 932 9 
0.9933 3 
0.99337 
0.99340 
0.99344 
0.99348 
0.99352 
0.9 9356 
0.99360 
0.99363 
0.99367 
0 .99371 
0.9 9375 
0 .99378 
0.9 9382 
0.99386 
0.99390 
0.9 9393 
0.9 9397 
0.9 940 1 
0.99405 
0.99408 
0.99412 
0 .99416 
0.99419 
0.99423 

0.99208 
0.992 13 
0 . 9 9 2 1 7  
0 .99221 
0.99225 
0.992 3 0  
0.99234 
0 .99238 
0.99 2 42 
0.99246 
0 .99251 
0.99255 
0.99259 
0 .99263 
0.992 6 7  
0 .99271 
0.99275 
0.99279 
0.99283 
0.99288 
0 .99292 
0.99296 
0.99300 
0.99304 
0.99308 
0.99312 
0.993 16 
0.99320 
0.99324 
0.99328 
0.993 3 2  
0.993 3 6  
0.99340 
0.99343 
0.99347 
0.99 3 5 1 
0.99355 
0.99359 
0.99363 
0.99367 
0 .99371 
0.99 3 7 5  
0.99378 
0.99382 
0.99386 
0.99390 
0.993 9 4  
0.99 3 9 7  
0.99401 
0.99405 
0.99409 

0.99189 
0.99193 
0 .99197 
0.992 0 2 
0.9 92 06 
0.992 10 
0.992 15 
0.99219 
0 - 9 9 2  2 4 
0.99228 
0 .99232 
0 .99236 
0 .99241 
0.9 92 4 5  
0.99249 
0.99253 
0 .99258 
0 - 9 9 2 6  2 
0 .99266 
0 .99270 
0.99274 
0 .99278 
0.99283 
0.99287 
0 . 9 9 2 9 1  
0 .99295 
0.99299 
0 .99303 
0 . 9 9 3 0 7  
0.993 1 1  
0 .99316 
0 - 9 9 3 2 0  
0 .99324 
0 - 9 9 3  28 
0.993 3 2  
0.993 3 6 
0 .99340 
0 .99344 
0 - 9 9 3 4 8  
0 .99352 
0 .99356 
0 .99350 
0.993 6 3 
0.9 93 6 7  
0 .99371 
0 .99375 
0.99379 
0.99383 
0.993 8 7  
0 .99391 
0 - 9 9 3  95  

0.99 169 
0 .99174 
0.99 178 
0.99183 
0.99 187 
0.99192 
0.99 196 
0.99201 
0.99205 
0.99209 
0.99214 
0.99218 
0.99 223 
0 .99227 
0.99231 
0.99236 
0.99240 
0.99244 
0.99249 
0 .99253 
0.99257 
0.99 262 
0 .99266 
0.99 270 
0.9927U 
0.99 279 
0.99283 
0.99287 
0.99291 
0 .99295 
0.99300 
0.9930U 
0.99308 
0.99312 
0 .99316 
0.99320 
0.99324 
0.99329 
0.99333 
0 .99337 
0.99341 
0 .99345 
0.99349 
0.99353 
0.99357 
0.99361 
0.99365 
0.99363 
0.99373 
0.99377 
0.9938 1 

0.99 
0.99 
0.99 
0.99 
0.99 
0 - 9 9  
0 - 9 9  
0.99 ~ 

0 - 9 9  187 
0.99 1 9  1 
0.99196 
0.99200 
0 .99205 
0.992 09 
0.99214 
0.992 18 
0 .99223 
0 - 9 9 2 2 7  
0.99232 
0.99236 
0.99241 
0.99245 
0.99249 
0 - 9 9 2 5 4  
0.99258 
0.99262 
0.99267 
0 - 9 9 2 7  1 
0 .99275 
0 .99280 
0.99264 
0.99288 
0.99293 
0 - 9 9 2  97 
0.99301 
0.99305 
0.99310 
0.993 14 
0.99318 
0 .99322 
0 .99326 
0 - 9 9 3 3 0  
0 .99335 
0.99339 
0 .99343 
0 .99347 
0 .99351 
0.99355 
0.99359 
0.99363 
0 .99367 

50 
55 
5 9  
64 
6 9  
73 
7 8  
82 

0.99 1 3 1  
0 .99136 
0 . 9 9 1 4 1  
0.991U5 
0. 99 150 
0 . 9 9 1 5 5  
0.99 160 
0 .99164 
0.99169 
0 .99174 
0.99 178 
0 .99183 
0 .99187 
0.99 192 
0.99 197 
0 .99201 
0 . 9 9 2 0 6  
0.99210 
0.99215 
0. 99219 
0.99224 
0.99 223 
0.99233 
0.99237 
0.992U2 
0.99 2 Q 6  
0 .99251 
0.99255 
0.99260 
0.99264 
0.99268 
0.99273 
0 .99277 
0 .99282 
0 .99286 
0. 9 9 2 9 0  
0. 99295 
0 .99299 
0. 99303 
0 .99308 
0. 99312 
0.99316 
0.99320 
0.99325 
0.99329 
0 .99333 
0 .99337 
0.9934 1 
0 .99346 
0 .99350 
0 .99354 

0.991 12 
0.991 17 
0.99122 
0.991 27 
0.991 32 
0.991 37 
0.99142 
0.99146 
0.991 51 
0.991 56 
0 .99161 
0.99165 
0.99170 
0.99175 
0.99180 
0.99184 
0.99189 
0.99194 
0.991 98 
0.99203 
0.99208 
0.992 12 
0.99217 
0.992 22 
0.99226 
0.99231 
0.99235 
0.99240 
0.99244 
0.99249 
0 .99253 
0.992% 
0.99262 
0.99267 
0.99271 
0.99276 
0.99280 
0.99284 
0.99289 
0.99293 
0.99298 
0.99302 
0.99306 
0.993 11 
0.99315 
0 .99320 
0.993 2U 
0.993 28 
0.99332 
0.99337 
0 .99341 

0.9909 4 
0.99099 
0.99104 
0.99109 
0.99114 
0.99119 
0 .99124 
0 .99129 
0.99134 
0.99139 
0.99143 
0 .99148 
0.99153 
0.99158 
0.99163 
0 .99168 
0.99172 
0 .99177 
0 .99182 
0.99187 
0 .99192 
0 .99196 
0 . 9 9 2 0 1  
0.9920 6 
0 .99210 
0.99215 
0.99220 
0.99224 
0 .99229 
0.99234 
0 . 9 9 2 3 8  
0.99243 
0 .99248 
0.99252 
0 .99257 
0 . 9 9 2 6 1  
0.99266 
0 .99270 
0 . 9 9 2 7 5  
0 .99279 
0.9928U 
0.99288 
0 .99293 
0.99297 
0.99302 
0.993 06 
0 . 9 9 3 1 1  
0.993 15 
0.993 19 
0.99321, 
0 .99328 

0.99076 
0 . 9 9 0 8 1  
0.99086 
0.99091 
0.99096 
0 .99101 
0.99106 
0 .99111 
0.99116 
0.99 121 
0.99126 
0.99131 
0.99136 
0 .99141 
0 .99146 
0 .99151 
0.99 1 56 
0.99 161 
0.99166 
0 .991 71 
0.99176 
0.99180 
0.99185 
0 .99190 
0 .99  195 - 

2 0.99200 
0.99204 
0.99209 
0.99214 
0.99219 
0.99223 
0.99228 
0 .99233 
0 .99238 
0.99242 
0.99247 
0.99252 
0.99256 
0 .99261 
0.99265 
0.99270 
0.99275 
0 .99279 
0 .99284 
0.99288 
0.99293 
0.99297 
0 .99302 
0.99307 
0 .993 11 
0.993 15 



20.00 
20.20 
20.40 
20.60 
20.80 
21.00 
21.20 
21.40 
21.60 
21-80 
22.00 
22.20 
22.40 
22.60 
22.80 
23.00 
23.20 
23.40 
23.60 
23.80 
24.00 
24.20 
24.40 
24.60 
24.80 
25.00 
25.20 
25.40 
25.60 
25.80 
26.00 
26.20 
26.40 
26.60 
26.80 
27.00 
27.20 
27. 40 
27.60 
27.80 
28.00 
28.20 
28.40 
28.60 
28.80 
29.00 
29.20 
29. 40 
29.60 
29.80 
30.00 

0.99058 
0.99063 
0.99068 
0.99073 
0.99 079 
0.99 084 
0.99 089 
0.99094 
0.99099 
0.99104 
0.99 109 
0.99 115 
0.99 120 
0.99 125 
0.99 130 
0.99 135 
0.99 140 
0.99 145 
0.99150 
0.99 155 
0.99 160 
0.99 165 
0.99 170 
0.99 175 
0.99 180 
0.99 184 
0.99 189 
0.99 194 
0.99 199 
0.99204 
0.99209 
0.99 214 
0.99219 
0.99 223 
0.99228 
0.99233 
0.99238 
0.99242 
0.99247 
0.99 252 
0.99 257 
0.99261 
0.99 266 
0.99 27 1 
0.99275 
0.99280 
0.99 285 
0.99 289 
0.99 294 
0.99 298 
0.99303 

0.99040 
0.99045 
0.9 905 1 
0.99056 
0.9 906 1 
0.9 906 7 
0.99072 
0.9 9077 
0.99082 
0.99088 
0.99093 
0.99098 
0.99103 
0.99108 
0.991 14 
0.99119 
0.99124 
0.99129 
0.99134 
0.99139 
0.99144 
0.99149 
0.99155 
0.99160 
0.9 916 5 
0.99170 
0.99175 
0.99180 
0.99185 
0.99190 
0.99195 
0.99199 
0.9 9204 
0.9 9209 
0.99214 
0.9921 9 
0.99224 
0.99229 
0.99234 
0.99238 
0.99243 
0.9 924 8 
0.99253 
0.9 9258 
0.99262 
0.99267 
0.99272 
0.9 9277 
0.9 928 1 
0.99286 
0.9929 1 

0.99022 
0.99028 
0.99033 
0.99039 
0.990 44 
0.99050 
0.99055 
0.99060 
0.990 66 
0.99071 
0.99077 
0.99082 
0.99087 
0.99093 
0.99098 
0.99103 
0.99108 
0.99 110 
0.991 19 
0.99124 
0.99 129 
0.99134 
0.99140 
0.99 1 45 
0.99150 
0.99155 
0.99 1 60 
0.99165 
0.99 170 
0.99175 
0.99180 
0.99 1 86 
0.99 1 90 
0.99196 
0.99201 
0.99 2 06 
0.99211 
0.99216 
0.99220 
0.992 25 
0.99230 
0.99235 
0.99240 
0.99245 
0.99250 
0.99 2 55 
0.99260 
0.99264 
0.99269 
0.99 274 
0.99279 

0.99005 
0.99011 
0.990 16 
0.99022 
0.9 9027 
0.990 3 3 
0.99038 
0.99044 
0.99050 
0.99055 
0.99060 
0.99066 
0.99071 
0.9 90 77 
0.99082 
0 -99088 
0.99093 
0.99098 
0 -991 04 
0.99109 
0.991 14 
0.991 19 
0.99125 
0.99130 
0.991 35 
0.99141 
0.99146 
0.99151 
0.99156 
0.99161 
0.991 67 
0.99172 
0.99177 
0.99182 
0.99187 
0.99192 
0.99197 
0.99202 
0.992 07 
0.99212 
0.99218 
0.992 22 
0.992 28 
0.99232 
0.992 38 
0.99242 
0.99247 
0 -992 52 
0.9 92 57 
0.992 6 2 
0.99267 

0.98988 
0.98994 
0.99000 
0.99005 
0.99011 
0.99017 
0.99022 
0.99028 
0.99033 
0.99039 
0.99045 
0.99050 
0.99056 
0.99061 
0.99067 
0.99072 
0. 99078 
0.99083 
0.99089 
0.99094 
0.99 100 
0.99 105 
0.99 110 
0.99 116 
0.99 121 
0.99126 
0.99 132 
0.99 137 
0.99 142 
0.99 148 
0.99 153 
0.99 158 
0.99163 
0.99 169 
0.99 174 
0.99 179 
0.99184 
0.99 189 
0.99195 
0.99200 
0.99205 
0.99210 
0.99215 
0.99220 
0.99225 
0.99230 
0.99235 
0.99240 
0.99246 
0.99251 
0.99255 

0.98971 
0.98977 
0.98983 
0.98989 
0.98995 
0.99000 
0.99006 
0.99012 
0.99017 
0.99023 
0.99029 
0.99035 
0.99040 
0.99046 
0.99051 
0.99057 
0.99063 
0.990 68 
0.99074 
0.99079 
0.99085 
0.99091 
0.99096 
0.99101 
0.991 07 
0.991 12 
0.991 18 
0.991 23 
0.99129 
0.99 134 
0 -99 139 
0.991 45 
0.991 50 
0.99156 
0.99161 
0.99166 
0.99172 
0.99177 
0 -991 82 
0.99187 
0.991 93 
0.99198 
0.99203 
0.992 08 
0.992 13 
0.99219 
0.99224 
0.99229 
0.99234 
0.99239 
0.99244 

0.98955 
0.98961 
0.98967 
0.9897.3 
0.98978 
0.9898U 
0.98990 
0.98996 
0.99002 
0.99008 
0.990 14 
0.99019 
0.99025 
0.99031 
0.99037 
0.99042 
0.99048 
0.99054 
0.99059 
0.99065 
0.99071 
0.99076 
0.99082 
0.99087 
0.99093 
0.99 099 
0.99104 
0.99 110 
0.991 15 
0.99121 
0.99 126 
0.99132 
0.99137 
0.99 143 
0.99148 
0.99 154 
0.99159 
0.99 164 
0.99170 
0.99 175 
0.99181 
0.99186 
0.99191 
0.99 196 
0.99202 
0.99207 
0.99212 
0.99217 
0.99223 
0. 99228 
0.99233 

0.9 8938 
0.98944 
0.98951 
0.98957 
0.98963 
0.98968 
0.9 8975 
0.98981 
0.98987 
0.98992 
0.98998 
0.99004 
0.99010 
0.99016 
0.990 22 
0.990 28 
0.99033 
0.99039 
0.99045 
0.99051 
0.99057 
0.99062 
0.99068 
0.99074 
0.99079 
0.99085 
0.99091 
0.99097 
0.99102 
0.991 08 
0.991 13 
0.991 19 
0.99125 
0.99130 
0.99136 
0.99141 
0.99147 
0.99152 
0.99158 
0.99163 
0.99169 
0.99174 
0.99179 
0.99185 
0.99190 
0.991 96 
0.99201 
0.99206 
0.99212 
0.992 17 
0.99222 

0.98922 
0.98928 
0.98935 
0.98941 
0.98947 
0.98953 
0.98959 
0.9 8965 
0.98971 
0.98977 
0.98983 
0.98989 
0.98995 
0.9900 1 
0.99007 
0.99013 
0.9901 9 
0.99025 
0.99031 
0.99037 
0.99043 
0.99049 
0.99055 
0.99060 
0.99066 
0.9907 2 
0.99078 
0.99083 
0.99089 
0.99095 
0.99101 
0.991 06 
0.991 12 
0.99118 
0.99123 
0.99129 
0.99135 
0.991 40 
0.991 46 
0.99151 
0.99157 
0.99 162 
0.99168 
0.99173 
0.99179 
0.99184 
0.99190 
0.99195 
0.9920 1 
0.99206 
0.99212 

0.98907 
0.98913 
0.989 19 
0.98925 
0.98932 
0 -98938 
0.98944 
0.98950 
0.98956 
0.98963 
0.98969 
0.98975 
0.98981 
0.98987 
0.98993 
0.98999 
0.99005 
0.9901 1 
0.990 17 
0.99023 
0.99029 
0.99035 
0.99041 
0.99047 
0.99053 - 
0.99059 u 
0.99065 o. 
0.99071 
0.99077 
0.99082 
0.99088 
0.99094 
0.99100 
0.99105 
0.99111 
0.99117 
0.99123 
0.99128 
0 -991 34 
0.99 140 
0.99145 
0.991 51 
0.99157 
0.99162 
0 -99168 
0.99173 
0.99179 
0.99185 
0.99190 
0.991 96 
0.99201 



* .. c 

FORTRAN I V  G LEVEL 2 1  M A I N  

000  1 
0002 

0003 
0 0 0 4  
0005 
0006 
0007 
0 0 0 8  
0009  
0010 
001 1 
0012 
0013  
0 0 1 4  
0 0 1 5  
0016 
0017 
0018  
0019 
0020 
002 1 

0022 
0 0 2 3  
0024 
0 0 2 5  
0026  
0027 
0028  
0029 
0030  
003  1 
0032 
0033  
003U 
0035 
0036 
0037 
0038 
0039 
O O Y O  
oou 1 
0042 
0043  
0044 
0045  
OOU6 
0047 
0048 
oou9 

DATE = 75 120 16/47/56 

C J DENOTES GAS TYPE 
C J = l  - N2 
C J = 2  - 0 2  
C J = 3  - A I R  
C J = 4  - C02 

DInENSION GAS(U,5) ,GOOD(U,Sl,UO) ,P2(UO) ,&!I(&) 
DATA G A S / 1 . 3 4 4 5 , 1 . 4 9 1 1 , 1 . 3 0 1 2 , 5 . 0 0 6 5 , 0 . 0 2 6 1 7 , 0 . 0 2 5 6 2 , 0 . 0 1 9 3 1 ,  

*O. 07132,0.05046,0 .OU624,0.0461 1,O. 10476,-0.0069 1,O. 004208,  
* - 0 . 0 1 1 0 1 , 0 . 0 7 2 3 5 , 4 . 2 E O U , U  .8EOU,U.3UE04,6.KE05/ 

DATA AU/28.02,32. 0,29.0,44.01/ 
R=O. 08 205 
D 3  50  J= l ,U , l  
I F  (J.EQ.l) WRITE(6,81) 
I F  (J.EQ. 2) WRITE (6 ,82 )  
I F  (J.EQ.3) WRITE(6,83) 
I F  ( J .  EQ . 4) Y R I T E  ( 6,84) 

8 1  F>RNAT(lHl, ' B A D  CONVERGENCE VALUES FOR N2' ,//) 
8 2  P3RMAT(lHl, 'BAD CONVERGENCE VALUES FOR 02 ' , / / )  
8 3  F3Rf'lAT( 1H1, ' B A D  CONVERGENCE VALUES FOR A I R * , / / )  
8U F3RRAT(lHl, ' B A D  CONVERGENCE VALUES FOR CO2l8//) 

v=1.0 
I1 =o 
D3 4 0  1=200,300,2 
I1 =TI+ 1 
T=PLOAT(I)/lO.O + 273.2 
AL PAA=R*T 
BETA= -GAS(J, 1) + G A S  (J,3)*ALPHA-GAS ( J 8 S )  *R/T**2 
G I  M A =  GAS (J  ,2 )  *GAS ( J ,  1)  -GAS (J ,U) *GAS (J, 3) *ALPHA-GAS (J, 5) *GAS ( J ,  3) * 
SIGMA=GIS(J,U)*GAS(J,5)*GAS (J83) *R/T**2 
K= 4 
D3 30 KK=5,44,1 
P= (FLOAT(KK1 + 14.7) /14.7 
K = K +  1 
P2 (K -Y)  =FLOAT (KK) 
D 3  25  L=1,100,1 

* R/T**2 

10  V N =  l.O/P*(ALPHA+BETA/V*GAMA/V**2+SIGMA/V**3) 
I F  (ABS (V-VN) .LE. 0.0001) G O  T O  26 
V= VN 

2 5  CONTINUE 
T1= T-273.2 
P1= P*lO. 1- 1 u  .7 
WRITE(6,77) T1,Pl , V , V N  

7 7  PORNAT(' T=' ,E15.7, '  P= ' ,E15.7, '  V=',E15.7,' VN=',E15.7) 
V N = O . O  

26 G30D(J , I I  , (K-4) ) =VN*P/R/T 
30 CJNTINUE 
40 CONTINUE 
SO CONTINUE 

DO 100 J = l , U , l  
L L =  1 
NN=10 

114 I F  (J.EQ.1) WRITE(6,201) 
I F  (J.EQ.2) URITE(6,200) 
I F  (J. EQ.  7) U R I T E  (6 ,203)  
I F  (J.EQ.4) WRITE(6,20U) 

200 F3Rf'lAT( 1Hl,S2X,'CONPRESSIBILITY FACTORS OF 02" *,/, * 53K.30 ( ' - * )  ,//, 1 l X ,  120  ( ' - ' ) )  

- 
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FORTRAN I V  G LEVEL 21  M A I N  DATE = 75120 

0050 201 P3RHAT( 1H1,52XI'CONPRESS1BILITY FACTORS OF N2" ',/, 
005 1 203 F3RNAT( 1Hl852X,'COIYPRESSIBLLITY FACTORS OF A I R '  ",/, 
0052 204  F3RNAT(lA1,52X,'COMPRESSIBILITY FACTORS O F  C02' ",/, 

0053 I F  ((NN-LL) .NE. 9 )  G O  TO 500 
0054 WRITE(6.155) (PZ(KK),KK=LL,NN.l) 

* 53X,30 ( ' - ' )  , // ,l  l X ,  120 ( ' - ' I )  

* 53X,31 ( ' - ' ) , / / , ~ l X , l Z O ( ' - ' ) )  

* 53X,31 ( ' - ' )  ,//, l lX,  1 2 0 ( ' - ' ) )  

16/U 7/56 

0056 
0057 
0058 

0059 
0060 
006 1 
0062 
0 0 6 3  
0064 
0 0 6 5  
0066 
0067 

0068 
0069 
0070 
0071 
0072 
0073 
007U 

0 0 5 5  155  F3RNAT(10X,i 'TEf lPERATWRE'. lO(P9.2 ,2X)  8/, * 
*'(PSIG) ',5X,' (PSIG) ' , 5 X , '  (PSIG) ' ,5X,' (PSTG) ',5X,' (PSIG) ' ,5X, 
*'(PSIG) ',5X,'(PSIG) ' , 5 X 8 '  (PSIG) ' , 5 X , '  (PSIG) ' , / ,11X8120( ' - ' ) )  

1 U X ,  ' ( C) ' , 7  X,  ' (PSIG) ' , 5  X ,  

GO TO 6 0 0  
500 WRITE(6,160) (PZ(KK) ,KK=LL,NN, 1) 
160 F3RMAT(' TERPERATURE', 9(F9.2,2X) ,/,UX,'( C) ' ,7X, ' (PSIA) ' ,5X,  

+'(PSIA) ',5X,' (PSIA) ' , 5 X , '  (PSIA) ',SX,' (PSIA) ' , 5 X , '  (PSIA) ',5X, 
* ' (PSIA) ' ,5X,'(PSIA)',5X,' (PSIA) ' ,5X,/) 

600  LA=O 
DO 1 7 5  LF=200,300,2 
T=FLORT (LP) /10.0 
LA =LA+ 1 
WRITE(6,179) T, (GOOD (J,Lb,LB) ,LB=LL,NN, 1) 
F O RM AT ( 13X, F6.2,3 X, P 10.5,9 ( lX, F 10.5) ) 

WR ITE (6,60 1) 

179 
175 CONTINUE 

601 FORHAT( l lX,  120( ' - ' )  ,/, * 1 l X , " '  CALCULATED PROM THE BEATTIE-BRIDGEMAN EQUATION') 
LL=LL+ 10 
NN=NN+10 
IP(NN.GT.40) GO 40 100 
GO TO 11U 

CALL E X I T  
EN D 

100 C O N T I N U E  
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* . 
FORTRAN I V  G LEVEL 2 1  

0001 
0002 

0003  
0004 
0 0 0 5  
0006 
0007 
0008 
0009 
0010 
001 1 
0 0 1 2  
0013  
001 4 
0015  
0016 
0017 
0018  
0019 
0020 
002 1 

0022 
0023  
0024 
0025  
0026 
0027 
0028  
0029 
0030 
0031 
0032  
0033  
0034  
0 0 3 5  
0036 
0037 
0038 
0039 
0040 
004 1 
0042 
004 3 
0044 
0045 
0046 
0047 
0048 
0049 

* c 

N A I N  DATE = 75120 16/49/53 

C J DENOTES GAS TYPE 
C J = 1  - N2 
C J = 2  - 0 2  
C J = 3  - A I R  
C J = 4  - C02 

DIRENSION GAS ( 4 , 5 )  ,GOOD(4,51,40) ,P2 (40)  , A W  (4) 
DLTA GA S/1.3445,1 .49 1 1,1.30 12,s. 0065,O. 026 17,O. 02562 ,O. 01 9 3  1, 

*O. 07 132 , 0.0 5046,O .04624,0.0 46 1 1 , O .  1 0 4  76 ,-0 .0069 1,O. 004208, 
+-0 . 0 1 10 1,O. 0723 5,U. 2 EO4 , 4.8 EOU ,4.3 U E O  4,6.6E05/ 

DATA AW/28.02,32. 0,29.0,44.01/ 
R = O  .08205 
D3 50 J = 1 , 4 , 1  
IP (J.EQ.1) WRITE(6,81) 
IP(J .EQ.2)  WRITE(6,82) 
I F  (J.EQ.3) PRITE(6,83) 
I P  (J.EQ.4) WRITE(6,84) 

8 1  F3RMhT( 1H1, ' B A D  C O N V E R G E N C E  VALUES FOR N2',//) 
82 FI)RMAT( 1H1, ' B A D  CONVERGENCE VALUES FOR 02 ' , / / )  
8 3  P3RNlT(lHI,'BAD CONVERGENCE VALUES FOR A I R ' , / / )  
84 P3RRAT( lH1, ' B A D  C O N V E R G E N C E  VALUES FOR C02',//) 

v=1.0 
I I = O  
DO 40 r=200,300,2 
I I = I I + l  
T=FLOAT(I)/lO.O + 273.2 
ALPHA=R *T 
BETA= -GAS (J , l )+GAS(J ,3)  *ALPHA-GAS (J,5) *R/T**2 
G A N A =  GAS (J  ,2)  *GAS (J, 1)  -GAS (J ,  4)  *GAS ( J ,  3) *ALPHA-GAS (5,s) *GAS(J, 3) * 

* R/T**2 
SIGNA=GAS(J,4)*GAS(J,5) *GAS (J,  3)  *R/T**2 
K =  4 
DO 30 KK=100,490, 10 
P=(FLOAT($K) + 14.7) /14.7 
K= K +  1 
P2 (K-4) =FLOAT (KK) 
DO 2 5  L=1,100,1 

10 V N =  l.O/P*( A L P H A + B E T A / V + G A R A / V * * 2 + S I G R A / V * * 3 )  
IF(ABS(V-VN) .LE. 0.0001) GO TO 26 
V= VN 

2 5  CONTINUE 
T1= T-273.2 
P1= P*14.7- 14.7 
WRITE(6,77) T1,Pl  , V , V N  

7 7  PORUAT(' T=',E15.7,' P=' ,El5.7, '  V=',E15.7,' VN=',E15.7) 
V N = O . O  

26 GOOD(J,II , (K-4) ) =VN*P/R/T 
3 0  CONTINUE 
40 CONTINUE 
50  CONTINUE 

DO 100 J = l , 4 , 1  
L L = l  
NN=1O 

114 I F  (J.EQ.1) URITE(6,201) 
IP ( J .  EQ -2) WRITE ( 6,2 00) 
IF (J.EQ.3) WRITE(6,203) 
I F  ( J .  EQ.  4) WRITE (6 ,204)  

200 FI)R~AT(lHl,52X,'CORPRESSIBILITY FACTORS OP 02 ' '  I , / ,  * 53X.30 ( ' - ' )  ,//, 1 l X ,  120( ' - ' ) )  

- L 
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FORTRAN I V  G LEVEL 2 1  M A I N  DITE = 75120 16/U9/53 

0050 

005 1 

0 0 5 2  

0 0 5 3  
005U 
0 0 5 5  

0056  
0 0 5 7  
0058 

0059  
0060  
006  1 
0062  
0 0 6 3  
006U 
0065 
0 0 6 6  
0067  

0068 
0069  
0070 
0071  
0072  
0 0 7 3  
0070 

201  FORRAT( lH1,52X,'COMPRESSIBILITY FRCTORS OF N2" ',/, 
203  F3RnAT( lHl,52X,'CONPRESSIBILITY FACTORS OF A I R '  " ,/, 

204 P3RMATf lHl,5ZX,':OMPRESSIBILITY FACTORS OF C02' ",/, 

* 53X,30 ('-'),//,l lX,120( ' - ' ) )  

* 53X,31 ( ' - 8 )  ,//, 11X. 120  ( ' - 1 ) )  

* 53X,31 ( ' - 8 )  , / / , I  l X ,  120 ( ' - ' ) I  
IP((NN-LL).NE. 9 )  G O  TO 500 
WR I T E  (6,155) (P2 (KX) , RK=LL , N N ,  1 ) 

155  FORMAT( lox ,  * TENPERATURE', lO(F9.2.2X) ,/, * 
* '  (PSIG) ' , 5 X  ,' (PSIG) ' , 5X, ' (PSIG) ' ,5X, ' (PSLG) ' ,SX, ' (PSIG) '. 5 X ,  
* e  (PSIG) ',SX,' (PSIG) ' .5X,' (PSIG) ',5X,' (PSIG) ',/, 1 1 X .  120( ' - ' )  ) 

1 4 X, ' ( C) ' ,7 X, ' (PSIG) ' ,5 X, 

GO TO 600  
500 URITE(6.160) (P2(KK) ,KR=LL,NN,l) 
160  F3RRAT(' TEMPERATURE', 9(P9.2,2X),/,UX,'( C)',7XI'(PS1A)',5X, 

*'(PSIA) ',5X,' (PSIA) ' , 5 X , '  (PSIA) ' , 5 X , '  (PSIb)  ' , 5 X , '  (PSIR) ' , 5 X ,  
*'(PSIA) ',5X,' (PSIAl' ,5Xr'  (PSIA)',SX,/) 

600 LA=O 
DO 175  LF=200,300,2 
T=PLOAT (IF) / lo .  0 
LA=LA+ 1 
URITE(6,179) T, (GOOD (J,LA,LB) ,LB=LL,NN, 1) 
FORMAT( 13X, F6.2,3 X, F 10.5,9 ( 1X, F10.5) ) 

RR ITE ( 6 , 6 0  1)  

179  
1 7 5  CONTINUE 

601 FORMAT(IIX, 120(9- ')  ,I, * 1 l X , '  "CALCULATED FROB THE BEATTIE-BRIDGEURN EQUATION') 
LL=LL* 1 0  
N N  =NN+ 1 0 
IF(NN.GT.40) GO TO 1 0 0  
GO TO 110 

CALL EXIT 
END 

100 C3NTINUE 
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