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THE EXCHANGE OF ENERGY BETWEEN TUNGSTEN AT HIGH TEMPERATURES 
AND GASES AT ROOM 'I'EMPERATURE 

Mahn Jick Lim 

Inorganic Materials Research Division, Lawrence Radiation Laboratory, 
and Department of Mineral Technology, College of Engineering, ' 

Unj.versity of California, Berkeley, California 

ABSTRACT 

April 1967 

'I'he exchanges of energy between a tungsten filament and room 

temperature neon, nitrogen, argon, krypton, oxygen, nitric oxide, nitrous 

oxide, mixtures of,neon with krypton, and mixtures of argon with oxygen 

were studied over a wide range of filament temperatures and gas pressures. 

For non-reactive gases, the thermal accommodation coefficient was found 

to be independent of gas pressures between lxlO-7 atm and 5xlO-5 atm and 

to depend on filament temperatures in a complex manner i::1, the temperature 

° 8 ° range from 700 K to 2 00 K. The general trends in temperatuTe dependences 

of the thermal accommodation coefficients are similar for the noble gases 

and for nitrogen. The variations for these gases are believed to reflect 

primarily changes in the fraction of coverage of adsorbed surface 

impurities and in surface structures. All show maximum thermal accommodation 

coefficients near 2000o K. For oxygen, be'low1500o K, the energy exchange 

phenomenon is very similar to those for non-reactive gases. In the 

° 8 ° temperature range from 1500 to 1 00 K an exothermic energy exchange 

occurs that is nearly independent of gas pressure. ° Above 1900 K, where 

the exchange is again endothermic, the pressure dependence of the 

energy exchange becomes more pronounced as the solid temperature is 



further raised. At very low oxygen pressures, an abnormally high 

apparent energy exchange was observed presumably due to instantaneous 

carbon content change causing an electrical resistance change and due 

to large errors in the measurement of energy exchange at low pressures. 

For oxygen, nitric oxide, 'and nitrous oxide l the energy exchange at 

about 26000K is high enough to support the conclusion that essentially 

all incident molecules react. The energy exchanges of mixtures of neon 

with krypton are essentially the arithmetic sums of the energy exchanges 

of the individual species at 2142 oK.. The same was found for argon

oxygen mixtures at 2528,oK. At 17400K and 2200oK, departure from this 

simple addition rule was found especially for higher oxygen mole 

fractions. 
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I . .. , Il\1TRODUCTION 

The exchange of energy between solid surfaces and gases that impinge 

upon the surfaces has been the subject of increasing theoretical and ex-

perimental study over the past two decades. Experimental methods for 

measuring gas-solid energy exchange and other aspects of this field were 

recently reviewed by Kaminsky. I 

·Most experimental work in the past was wtth low· temperature solid 

surfaces (from liquid nitrogen temperature to little above room tempera-

ture) and wtth gases at <,temperatures slightly higher than the solid 

temperatures. Recent theoretical works by Goodman,2 Chambers and Kinzer,3 

and Shin
4 

were mainly directed to explaining and predicting experimental 

results in that temperature region. 

Tne few· studies that have been made of the energy exchange between 

solids at high temperatures and gases at much lower temperatures have 

yielded results that were not apparently predictable from the low· tempera

ture studies. Blodgett and Langmuir5 measured energy exchange between 

hydrogen and tungsten surfaces. Their results showed that w·ith tungsten 

held above IOOOoK temperature, the efficiency of energy exchange was 

higher than that at low·er temperature by a factor of 4. Meyer and Gomer 
6 

measured the energy exchange between hot graphite surfaces and several 

non-reacting gases. They showed that their data w·ere consistent wtth the 

conclusion that a gas that impinges on a graphite surface cannot attain 

a temperature higher than a certain critical temperature T before it c 

desorbs. They hypothesized that T is the temperature just high enough c 

to break van der Waal's bonds ,to the surface. De Poorter and Searcy7 

studie'd the energy exchange between hot tungsten and noble gases at room 
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temperature and found the data could be similarly interpreted. There 

has appeared no theory applicable at high temperature comparable to those 

applied in low' temperature energy exchange studies. It was apparent that 

study should be made over,a w'ider range of temperatures and pressures 

both to provide a better empirical understanding of sOlid-gas energy ex-

change and to provide an improved basis for theoretical analysis of the 

energy exchange process. 

This work W'!:J..S undertaken to obtain a wider range of reliable experi-

mental data. The work includes measurements of energy exchange between 

a) tungsten at 700 0 K to 28000K and. nitrogen, neon, argon, and krypton at 

lXIO-7 to 5XIO-5 atm; b) tungsten at 8000K to 29800K and oxygen at lX'lO-9 

atm to 2X10-5 atm; c) tungsten at 9000K to 28000K and nitric oxide and 

-7 -6 ,~7 -6 nitrous oxide gases at 2X10 to 3XIO atm and lX10 , to lX10 atm, res-

pecti ve1y; d) tUJlgsten at selected high temperature with a quanti tat,ively 

known mixture of neon vrith krypton and of argon w'i th oxygen. 
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II. EXPERIMENTAL 

A. Apparatus 

The principal components of the apparatus were a gas inlet syslem, 

a vacuum chamber, a mas s spectrometer, and a stab ili zed d. c. power 

supply system. 

The gas-inlet system consisted of (a.) a three-liter storage flask 

conn<ected to the vacuum chamber through a Granville-Phillips variable 

leak valve; (b) a mercury diffUsion pump (Consolidated Vacuum Corporation 

'l'ype MHG-1~0), a cold trap and mechanical pump for evacuating and filling 

the storage flask; and (c) a precision dial manometer (Wallace and Tiernan 

Type FA-145) and a thermocouple gauge to measure the pressure in the stor-

age flask. 'rhe connections of these components w'ere made with tubes, 

Swage lock high-vacuum valves, and Sl,rage lock ·connectors, all fabricated 

from stainless steel. 

'l~e vacuum chamber, a cylinder of Inconel, 20 cm in diameter and 31 

cm in height, was pumped by another mercury diffusion pump (Consolidated 

Vacuum Corporation Type MHG-180). A tungsten filament 0.025 cm .in dia-

meter and 40 to 50 cm in length was held in the vacuum chamber by molyb-

denU1!l connectors. Those connectors were joined to the stab ilized d. c. 

pOYler supply circuits through ceramic insulated electrodes. The back

ground pressure, under most operating conditions,'tlas 5X10-
8 

to 10-7 torr. 

A mass spectrometer (Consolidated Engineering Corporation Type 21-620) 

was connected to the vaCUllin chamber. The vacuum chamber and mass spec

trometer are described in detail elsewhere. 
8 

. The electrical circuit is shmm in Fig. 1. Pm~er at constant volt-

age vias supplied by a d. c. pO'w'er source (Kepco Regulated D. C. Supply !'iodel 
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SM 75-8MX) to the tungsten filament and a 0.1 n standard resistance con-

nected in series. To eliminate errors from fluctuation in voltage an 

,error sensing device was connected to the filament and standard resistance. 

The change in voltage drop across the standard resistance when cold gas 

ws,s introduced into the vacuum system W'S.s measured by a milli-microvoltmeter 

(Keithley Model 149) in conjunction w'ith the zero suppressor consisting 

of a bucking battery unit and a voltage divider (Dek'avider Model Dv4ll). 

Tne voltage across the filament was measured by a: voltmeter (Ballantine 

Model 355 Digital DC-AC voltmeter). The tungsten wire was supplied by 

the Thermionic Product Company and was 99.95% pure. Neon, argon, krypton, 

nitrogen and oxygen gases were supplied by AiroProduct Company and were' 

of Research Grade purity. 

B. Procedures 

After the tungsten wire was purified of carbon by electrical heating 

at about 2700~ and at lXlO-8 atm of oxygen pressure for at least 48 hours, 

it was heated to the desired temperature by direct current. The leak 

valve connecting the gas-inlet system to the vacuum chamber was opened 

to introduce the desired gas sample~ The pressure or partial pressures 

of gases, and the exchange of energy between the gases and tungsten wire 

were measured with the voltage held constant. For reactive gases, reac-

tion probabilities were also measured. The follow'ing subsections describe 

each of these measurements. 

1. Pressure Measurements 

Pressure measurements were made with a mass spectrometer, which was 

calibrated against an ionization gauge (Veeco RG 75K). In a relatively 
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low' pressure range, the valve between the vacuum chamber and mass spec-

-4 
trometer was fully open. For pressures above about lX10 torr in the 

vacuum chamber, this valve w'as partially closed to maintain molecular 

flow' conditions in the mass spectrometer; so that the mass spectrometer 

output was just sensitive enough to be calibrated against the 10-4 torr 

range of the ionization gauge. 

In calibrating the ionization gauge for various gases, the sensitivity' 

for nitrogen was taken as unity and the method of calibration described 

by Anderson9 was used. This calibration was made below' 5X10-5 torr 

ionization gauge apparent pressure reading to maintain molecular flow' 

conditions from, the' gas storage flask to the vacuum chamber. Ionization 

gauge pressure r'eadings on the 10-
4 

torr scale were calibrated at 0.lX10-4 

-4 to lX10 torr against 10-5 torr range readings. Thus all pressure cali-

bration w'as made based on 10-5 torr range ionization gauge readings. ',Table 

I show'S the ionization gauge sensitivity for various gases used in this 

investigation. 

Table I. Ionization Gauge Sensitivity* 

Ne A Kr NO 

0.235 1.41 2.82 0.920 1.17 

*Based on ionization gauge sensitivity of nitro
gen as unity. 

2. Temperature Measurements 

The temperature of the tungsten wire was calculated by the method 

of Jones and Langmuir.
10 

They showed that the temperature T is given s 

, I 

I.' 
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as functions F1 and F2 : 

T = F1(V VIi£-) (1) s 

T - . F 2 (V / d3 
/2 ) (2 ) s 

where V, I, L, and d are voltage,current~ length and diameter of an 

ideal filament ,which is defined as a filament of uniform diameter at uni-

form temperature. At high temperatures, the end effect decreases. Accord-

ingly, the filament was heated to 2600 to 2700 0 K where the end effect was 

,assumed to be 1 cm, and Ts was calcuJ.ated from Eqn. (1). Then by Eqn. 

(2), d was obtained. Subsequently temperatures of the filament were 

calculated from Eqn. (2). For reactive gases new' values of d were ob-

tained by repeating this procedure frequently during a set of experiments. 

For a 50 cm tungsten wire of 0.025 cm in diameter, at 2650oK, the error 

in d calculated by the above method is 0.03% when an error in the end 

effect isl cm. 

The vacuum chamber was cooled by circulating water through copper 

tubing soldered to the chamber walls. The temperature of gases in the 

chamber in the molecular flow'pressure range was assumed to be 298°K. 

3· Energy Exchange Measurements 

Let T (1) be the steady state temperature of a tungsten wire in 
s 

vacuum. Then we have as a result of the energy balance 

w (1) 
e 

W (1) _ W (1) _ W(l) 
r 1 

= 0 

. where We (1), Wr (1), W
l 

(1) and w(l) are respectively the power per unit 
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area supplied to the wire, the power loss per 1Lnit area by radiation, the 

power loss per unit area due to heat conduction through the wire, and 

. any other' power losses per unit area not included in vi and vl
1

• After . r 

introducing a cold gas, with V held constant, the "rire attains a ne,'T 

(2) . 
steady state temperature T • Then we have a new' power balance 

s 

W (2) _ W (2) _ W (2) _ W(2) 
e r 1 = 0 

Let /::,We, etc. 1 stand for (We (2) - We (1)), etc ~,; thenf:rom 

Eqns. (3) a...nd (l~), 

(4) 

Our investigation is concerned with obtaining /::,W as a function of 

.Tand gas pressures. 
s 

For gases which do not 'significantly react with tungsten, 6.W is the 

power loss due to heat transfer' of the gas. For those gases which react 

w'ith the tungsten wire significantly, 6.W is the summation of the power 

loss due to gas heat transfer and the power loss due to the chemical re-

action (or pow'er gain if the reaction is exothermic). From the measure-

ment ?f Ts' V, and 6.I, we can calculate 6.We ' We C,an also calculate 6.T 

from electrical resistance as a function of. temperature. Once 6.'1' is 

known, 6.W can be calculated from the Steffan-Boltzmann radiation law', 
r 

Since 6.T is found in our experiment to be levr, less than 1 degree over 

most of our experimental range, 6W
l 

is assumed to be zero and 6vl is given 

from Eqn. (5) as 6.W
e 

- 6.W
r

, The resistivity and the total emissivity of 

tungsten as a function of temperature ~ere obtained by interpolation 

'w' 

.'. 
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from Tables I and II of Ref. 100 

The thermal accommodation coefficient, ex, is defined by 

b.W 
ex:: b.W 

max 
(6) 

where 6W . is the maximum thermal energy which can be transferred at a max 

given T . a.ssuming every collision of the room temperature gas with the s , 

solid surface leads to complete thermal equilibrium without chemical re-

action. The same definition is used for reactive gases for relative 

comparisons of the energy transfer. It can be shown that 

~W = 10.74129 P 
'max ~M 

(C~ + 1/2R) dT 

where W is in watts/cm2
, P is the pressure of the gas in atmospheres; max 

M is the molecular weight of the gas in grams, C' is the gas heat capacity 
v 

at constant volume in cal/deg/mole, R is the gas constant in cal/deg/mole. 

For future comparis(ln, we def:tne b.Q as 

N 6W 
6.Q = J+~38v (8) 

where v is the collision frequency of incident gas at 298°K in c.g .• S .. 

units and N is the Avogadro number, so that 6Q is the energy exchange 
o 

in kcal per one mole of incident gas. 

The technical details of measurements of 6Ifor non-reactive gases 

were described elsewhere.7 Fo~reactive gases the decrease of diameter 

was reflected by a null point shift in I with time, but the immediate 

61 caused by introduction of the gas was equal and opposite in sign 

to the immediate 6I caused by stopping the gas flow. In the very high 
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temperature (above about 20000K) and very high press.ure region (above 

a,?out 5xlO";"7 atm) as soon as oxygen was introduced .61 immediately increased 

but then dropped sharply because of a diameter decrease. The data were 

read from' the initial sharp increase in I, 'but since the recorder takes a 

finite time (less than 1 sec) to arrive at that peak, the true value of 

~ may be somewhat higher than the value recorded in those temperature 

and pr~ssure ranges. 

4. Reaction Probability MeasUrements 

For reactive gases, we made simultaneous measurements of energy ex-

change and of reaction probability, E, which is defined as the probability 

that the gas molecule will, disappear to new species (e.g .. , tungsten 

. oxides, atomic oxygen, etc .. ) as a result of collision with the surface. 

8 The methods of calculation are given in detail elsewhere. ,We used our 

measured pumping speed of 9~7 liters/sec for oxygen, 4.5 liters/sec for 

nitric oxide, and 4.3 liters/sec for nitrous oxide. 

The reaction rates ,of oxygen and nitrogen written as R32 and R28 

are defined as the number of mol~s produced in the heterogeneous de-

composition reaction per one mole of incident gas. 
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III. RESULTS 

A. Neon, Nitrogen, Argon, and Krypton 

1. a Dependence on Gas Pressures 

Energy exchange experiments were conducted at different constant. 

8 0 0 -7 temperatures between OO.K and 2700 K in a pressure range of lxlO to 

5xlO-5 atm.. Figures 2 to 5 show plots of log b,W versus log p for a low 

temperature". a high temperature, and an intermediate temperatul'e. Data 

collected at other temperatures are omitted from the plot for clarity 

of· presentation. Those other data, (which are su:mnar:l.zed in Tables A-I 

through A-XXVII of Appendix A) shovT comparable scatter.. The solid lines 

are plots from the equation 

log b,W = log P + Bl (9) 

which assumes b,W depends on the first power of pressure. Data collected 

at other temperatures fit this curve about as well as do the dat~ shOVTno-

~he experimental data at constant temperature and various pressures were 

8,lso fit to the linear equation 

log b,W = A2 log P + B2 (10) 

in which the power dependence of the pressure is a variable. The standard 

deviations for Eqs~ (9) and (10) will be called STDVI and STDV2 respec

tively. The value of a calculated by means of Eqs. (6) and (7) from the 

lines fit to Eq. (9) is called a l and the arithmetic average of a values 

from each data point at a constant temperature is called a2 0 

The experimental results presented in Figs. 2 to 5 are summarized 

in Table II. Here, the first colurr~ is the gas species while the sixth 



Table II. Summary of experuuental data for energy exchange between tungsten and 
neon, nitrogen, argon} and krypton 

a a b P(high)b cT a l a2 T P(low) A2 B2 STDV2 
.. B STDVI s r . 1 

813 -1 6 -1 446 4.29x10-7 2.B6xl0-5 3 .. 69 -2 3.15 6.84x10-2 2.92X10 2.9 xl0 1..10 3.71XlO 
1107 2.40xlO-1 2 .. 41XlO-1 11-91 8 -7 4.24x10-5 1..03 3.42 2.89><10-2 3.26 4 -2 2.3 XIO 3. 9xl0 

1.29 XlO-1 -1 404 8.30XlO-7 5.34x10-5 3.62 -2 6. 85xlO-2 1121 1.31XlO 1,,,12 1.96x~0 3~00 

1476 '2.69XlO-1 . -1 614 9.05XlO-7 4.05XLO-5 1.05 3.74 6.22XlO-2 
3.48 6.84xlO-2 2.72X10. 

1851 3 .10XIO-1 3 .10XlO-1 778 . 5.24xlO-7 4. 76xIO-5 9.71.><10-1 
3.51 l.51XlO-2 

3.66 2.37xlO-2 

2111~ 2.24X10 -1 2 • 26xI0 -1 704 1.45><10-6 3.85xl0-5 8 ' -1 3.06 4. 48x1.0-2 
'3·59 6.24xl0-2 s:1 . 97x10 0 

5. 49XlO-2 5.5lX10-2 6.26x10-6 4.56x10-5 9 .. 70X10-1 4 -2 4.25xio-2 I (J) 

2141 399 2.84 2·98 
l-' :z-; .19x1.0 . I\) 

1.66XlO-1 1. 69x10-1 1. 81XlO-6 5.26Xl~-6 2.96Xl.0-2 6.89X10-2 I 

2155 607 1.13 4.10, 3.47 
2437 7.84XlO-2 7 . 86xlO -2 . 465 3.86X10-6 5.35XlO-5 3.36 

-2 2.61Xl0-2 1.03 2.35Xl.0 3.20 
2704 1. 23X10-1 1. 24xlO-1 

593 3 .. 43x10-6 4.38><10-5 9.60><10-1 
3.25 5.28x10-2 

3.45 5. 51xlO-2 

1071 5~4-1xl0-l 5.43><10-1 
546 2~21XlO-7 2.94XlO-5 1.03 3.89· 3.,67Xl.0-2 

3·73 4. 12xlO-2 

11~86 3.98XlO-1 3 <>98x10-1 318 2.21XI0-7 2.45XlO-:-5 l.00 3.80 L 74Xl.0-2 3.80 1. 74xlO-2 

~ 1819 4.26xI0 -1 4.29xl0-1 
383 2.32XlO-7 2.43xl0-5 9.30XlO-1 

3·57 2.l0XlO-2 
3·95 5.36XlO-2 

0 
2127 4.98Xl0-1 -1 482 2 • 53 xI0 -7 2.34X10-5 9.35XlO-1 

3.76 3.17><10-2 4.11 4.94xlO-2 H 5.02XI0 
+' .,-l 

2403 4.61X10-1 4. 62XlO-1 
509 5 .. 87xl0-7 2.62XlO-5 9.70XlO-1 

3.98 3 .. 02X10-2 4.14 3.44xlO-2 :z-; 

2680 3.36x10-1 3.37x10-1 
453 6.84XlO-7 2.84xl0-5 9.79XlO-1 3.96 2.52XlO -2 4.07 2.69xlO-2 

-.,: '. (' 



']'able II (Continued) 

--.-- -------~ 

T (Xl (X2 T P(low) P(high) A2 B2 STDV2 Bl STDVI s r 

999 6.44~10-1 6. 46xl0-l 746 
. 7 1.6lXI0- 2 .• 42Xl0~5 1.04 3.69· L87xl0-2 

3~48 3.17xl0-2 

1439 4.65xl0-l 4.66xl0-1 827 -T 4 -5 9.86xl0-1 
3~48 2 . 89XI0 -2 3.55 3.05xl0-2 

~ 3.22xl0 • 27xlO . 
0 4 -1 6.04xl0-l 2.78xl0-7 6 -5 8 .. 97xl0-1 4.04 10-2 ':'2 
~ 1788 5.9 xl0 1182 3.0xIO . 3.22 3.78 7.83xI0 
~ 

2396 6.22Xl0-1 6.24xl0-1 1602 6.74xl0-7 3.78xl0-5 9.58xlO-1 3.10XlO-2 
3.94 3.96XlO-2 3.72 

2674 3.38xl0 -1 3.44xI0-l 1100 1. 17xl0 -6 2. 86xI0-5 8.56xI0-1 3.01 4.37XlO-2 
3·73 7.82Xl0-2 

1089 1.09 1.10 1155 :~ L.18xl0 -7 1.09Xl0-5 :·.i.08 4.06 .6.82XlO-2 
3.60 . 8.08xI0-2 

1463 8.2lXl0-l 8 -1 .35xl0 1254 4.35xI0 -7 8.56xl0-6 1.17 4 .. 59 4. 54x10-2 3.65 8.16XlO-2 

~ 1812 9 .61~Xl0-1 -1 
1757 2.61xlO-7 8.70X10-6 9.09XlO-1 3.-32 5.23XI0 -2 3.83 6.66XlO-2 

0 9·77xl0 
+> 

6.64xl0-l 6.66xIO-l 6 -6 5.36x10-6 4.35XlO-2 3.76 5.o4xlO-2 ~ p., 2141 1521 1..1 xl0 1.12 4.39 ?, 
H 

4.66xl0-7 7.36xlO-6 l~. 24 6.55XlO-2 6.67XlO-2 ~ ~ 2426 1611 : .. 1.12 2650 1.04 4.04 

2707 7.54xl0-l 7.50x10 -1 2093 
. 6 
1. 42xl0- '. -6 7.jOXI0 . 9 .. 76xlO-1 . 3.79 4.82XlO-2 

3·92 . 4.85><10-2 

a Ts and Tr in ~oK; b P in atm. 
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and seventh columns list for each gas the minimum and the maximum 

pressures (in atm) studied at each tungsten temperature, T (in OK). 
s 

The apparent average gas temperature after collision, Tr (in OK), is 
. . -- . . 2 

calculated from EqO' (7) by replacing fj,W (in watts/cm ) by D,vl (in max 
2' 

watts/cm ) and Ts by Tro Values ofTr are given in column 4. The 

meaning of other columns were defined above. 

The pressure dependence of fj,vT is seen to be close to unity. De-

viations from unity in the measured pressure dependence of fj,,,,r appear to 

be attributa?le to random experimental errors rather than to systematic 

changes with temperature or 'to the nature of the impinging gases ° Note, 

for example, that two runs for neon made over similar pressure ranges 

at 2114°K and 2155°K yielded 0.897 and 1.13 for the power dependence of 

/:,W on.pressures. These values are two of. those farthest r'emoved,fron:r.unity. 

The most probable source of the error in pressure dependence lies in 

calibration of the mass-spectrometer pressure readings. 

Comparison of B:L and B2 also shows close agreement,. and inmost 

cases, STDVl is not much larger than STDV2 • ~bere are two experimental 

results for krypton where ex values greater than unity were measured. 

Here also the errors are believed to have arisen in the pressure cali-' 

brations .. 

The overall trend of Table II shows clearly that ~ ~ 1, Bl = B2, 

STDVl ~ STDV2, and exl ~ cx2 " Therefore, within our experimental error, 

/:,W is found to depend on the first power of pressures for neon, nitrogen, 

argon, and krypton, over a wide tungsten temperature range and in the 

pressure ra..'1ge of lxlO-7 to 5)<10-5 atm. Equivalently, ex is. found to 

be independent of gas pressures at all temperatures studied. 

• 

-:,. 

.. 
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2. a Dependence on Tungsten Temperature 

In order to obtain improved measurements of the dependence of a on 

the surface temperature T , we made a new series of energy exchange s 

experiments at relatively constant pressures and with variations in the 

surface temperatures between 700 0 K and 28oo oK. 

For neon, nitrogen, argon, and krypton most of the pressures were 

-5 -6 4 -6 held at about 1 to 5xlO atm, 1 to 5xlO atm, to 5xlO atm, and 

-6 7 to 9><10 atm, respectively. For each gas, the data were collected in 

one continuous series of measurements. Detailed results are given in 

Tables A-XXVIII to A-XXXI of Appendix A and are shown in Fig. 6. The 

reproducibility of data in anyone of these experiments can be found by 

comparing data at close temperatures which have "'''ideJ.y separated experi-

mental sequence numbers. The very good reproducibility that is found 

constitutes a supporting indication that the discrepancies in Table II 

come from the difference in systematic errors from one experiment to the 

other. 

In Fig. 6, we observe clearly the dependence of a on surface tempera-

ture. For each gas there seems to be a local maximum ina at about 

10000K, a local minimum at about l400 o K, a second maximum at about 1800 oK, 

and an inflection point at about 2500 oK. 

B. Oxygen, Nitric Oxide, and Nitrous Oxide 

The oxygen system was studied in a pressure range of lXIO-9 atm 

to ~AIO -5 atm at tungsten temperatures of 1040 oK to 2540 ox. Tw'enty 

three different experimental runs were made at various constant temper~-

tures while the oxygen pressure was varied. In the temperature range 

of about 1550 0 K to 1800 oK, 6W was negative, while at all other temperatures, 

6W 1/ias positive. Several different sets of experimental results for 

wh:1_c:h the tungsten temperatures"were nearly the same are grouped 
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together and presented in Figs. 7 and 8 with their arithmetic average 

temperatures. Figure 7. reports those measurements for which 6W was 

positive and Figo 8 reports those for which 6W was negative. Table III 

summarizes the oxygen energy exchange data and gives the relation of 

Fig. 7 and Fig. 8 to the original data in Appendix B. Table III includes 

for each averageT ? a least squares fit to Eq.(lO) of all data taken s 
-8 above lxlO atm pressureo 

Figure 9 gives the results of a separate experiment at an approxi

mately constant pressure of 3 to 6xlO-7 atm and at varying temperatures .. 

6Q is given in kcal per one mole of incident oxygen gas. Figure 10 

presents the simultaneously measured reaction probability of oxygen at 

the various temperatures. The reaction probability became high enough 
. 0 

to measure only above 1900K. The data used in these figures are given 

in Appendix Table B-XXIV. 

Experimental results obtained at constant T by changing p and at 
s 

constant p by changing Ts appear to give the same 6W within the random 

experimental error of either method of study. 

Similar experiences for nitric oxide and nitrous oxide were made at 

approximate pressures of 2XIO-7 atm to 3XI0-6 atm, and lxlO-7 atm to 

-6 lxlO atm) respectively by changing T over a wide range. 6Q vs T 
s. s 

plots and reaction probability vs Ts plots for nitric oxide and nitrous 

oxide are given in Figs. ll; 12, 13, and 14, respectively. 

C. Neon-Krypton Mixture and Argon-Oxygen Mixture 

Let 6W i be the observed energy exchange (in watts/cm
2

) for a mx 

mixture of gases. If we assume that 6Wmix is the summation of individual 

energy exchanges for components of the mixture as defined for each 

component by Eq. (5), 



Table III Source of regrouped data in Fig. 8 and Fig. 9 

Regrouped data with average T in Fig. 7 
and Fig. 8 s . 

Original data given in AppendixB 

T A2 .- B2 -8 STDV 2 Appendix T p(low)a P(high)a . 
oIt (For data above lxl0 atm) Table No. ( °K)s (atm .. ) (atm. ) 

1089 9. 51xl0 -1 3.47 8. 19x10 -2 B-1 1044 7.30xlO -8 1. 17xl0 -6 

B-11 1051 2.92xl0 
-8 . -6 

1. 17xl0 

B-II1 1091 8 •. 76xl0-8 1. 17xl0 -6 

B-IV 1108 8.76xl0-8 -6 ~ 1. 17xl0 
-8 2~11xlO-5 

J-' 

B-V ll42 7.13xl0 I 

1.16 4.59 6 -2 B-V1 1488 2.92Xl0-7 . -6 
1500 7.7 xl0 1. 17xl0 

B-V1I 1510 . 1.46xl0-7 -6 1. 17xl0 

1569 -6.24xl0-2 -2.92· 907lxlO-2 
B-VIII 1569 9.34xI0-1O 9.63x10-7 

1649 -2 -2.18 3.3Oxl0-2 1649 5. 84xl0-10 -6 
-2.33xl0 B-IX 1. 23xl0 

1742 6 -1 5. 69xl0-2 
1737 1. 46xl0-9 -6 

1~0 xl0 -1.35 B-X 1.02xl0 

1740 1.46xl0-9 -6 
B-XI 1.21xl0 

B-XI1 1756 1. 46xl0-9 1.02XI0-6 

1965 6 -2 -1.85 9.1Oxl0-2 1965 1.. 46xl0-9 -6 
5.3 x10 B-X11I 1. 21x10 

2 .. 11><10-1 6 -1 6 -2 1. 46xl0-9 -6 
2200 -3.7 xl0 5.5 xl0 B-XIV 2200 1.21xl0 

2204 1.06x10-7 -6 
B-XV 6.02xl0 



Table III (Continued) 

Regrouped data with average T in Fig. 7 
and Fig. 8 s 

Original data given in Appendix B 

Appendix T P(low) a P(high) a 
Table No. oK s atm 

A2 B2 -8 STDV2 
for data above 1xlO atm 

2401 -1 4 -1 8-2 2.5Oxl05. Ox10 3.0 xlO \ B-XVI 2386 1. 46xlO-9 

B-XVII 2415 1.37xIO-9 

2521 3.7JxlO-1 ~_ 1.43 4. 56x10-2 
B-XVIII 2515- 1. 46x10-8 1. 46xlO-7 

B-XIX 2518 1 .. 17xlO -7 1.17x10 -6 

2519 1.17X10-7 -6 10 B-XX 1.17xlO 
I-' 

1.46xlO-9 1.3LX10-7 11' 
B-XXI 2520 I 

B-XXII 2521 8.76~10 
-10 48 -8 2. x10 

B-XXIII 2542 1. 46xIO-9 1.46x10-3 

a. Pressure read with tungsten filament turned on. 
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/:::,.W • 
mlx = .b 6W. 

i l 
(11) 

where A, B, .... , ••• here and below identify components of a gas mixture. 

From Eqs. (11) and (6), 

/:::,.W. = L: o!. /:::"W. 
mlX i l l,max 

(12 ) 

where /:::,.W. was defined as in Eq. (7) except that the partial pressure 
l,max 

of species i should be used here. Thus, 

W i,max 

Since for the non~reacting gases the energy exchange per molecule does 

not depend. on pressure, it is convenient to define a pressure independent 

term /:::,.W. T by 
l, 

/:::,.W. T = /:::,.W. Ipi l, l,max 

Tnen the energy exchange for a mixture per unit total pressure, P, is 

. given by 

where Yi is the mole fractioIlof the ith species •• '. 

Figure 15 is the plot of /:::"~'l • Ip as a function of .YKr at 2142 oK. mlX . 

The squares are experimental points, and the solid line is calculated 

from Eq. (15) with use of O!Neand O!Kr values as given in Table II.. The 

average relative standard deviation for the neon-krypton mixture, defined 

as the standard deviation of 

/:::,.W . Ip - RHS of (15) 
mlX 

RHS of (15) 

'Ii' 
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2142 oK. 
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/ 

is 4.45x10-
1

• A small variation of 0:' s in E'l. (1.5). changes this 

average deviation 'lui te sensitively. Therefore, from the general trend 

of experimental points, we consider that· the agreement between experi-

ment and calculation is very good. The data are, given in Appendix C, 

Table C-I. 

The energy exchange of mixtures' of argon and oxygen w'as measured 

a.t 1740°, 2203°, 2.522~, and 2528°K. The first temperature lies in the 
, 

region where oxygen energy exchange i,B exothermic, while for the others 

it is endothermic. Those four experimental results .are shown in Figs. 

16 to 19, respective1y~ The s'luares of these figures are experimental 

points, and diamonds are those points calculated by Eq. (15). 1~ose 

corresponding !,oints are shown by vertical lines connecting them. Since 

0:0 at these four temperatures depends on'pressure,6W/p for the mixture 
2 .' , 

is a function of pressure of oxygen as well as of mole fraction. 0:0
2 

as 

a function of pres~ure was calculated in Eq. (10) using data in the 

partia1.- pressure range for' the mixture experiment from those data present-

ed in Fig. 7 and Fig. 8. O:A is obtained by interpolation from Table II. 

These data are listed in Tables C-II, C-III, C~IV, C~V of Appendix C. 

.' 

.. 
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rY. DISCUSSION 

A.Neon, Nitrogen, Argon, and Krypton 

In Part III, A,we have spm'Hl by extensive measurement for these 

non-reacting gases that within experimental error, a is independent of 

pressure and depends on T in a complicated way. 
s , 

It is pertinent to consider briefly the general status of thermal 

accommodation theory, and the applicability of these theories to our 

results. Several theoretical analyses have assumed that the c:>llision 

of gas molecules on one dimensional chain-lattices with harmonic inter

action between nearest neighbors. Cabrera,ll Zwanzig,12 and McCarroll 

13 .. 14 15 
and Ehrlich used such models. Goodman' studied one, two, and three 

dimensional models using a Morse potent ial between the gas molecule and 

a single surface atom, and. showed that the one dimensional model is 

qualitatively wrong. 

Very recently Chambers and Kinzei} used a higher dimensional lattice 

model incorporating c:-n arbitrary choice of the ratio of the strengths ,of 

longitudinal and transverse harmonic interactions, GOOdm~n2 developed a 

theory which accounts for the effect of trapping, and Shin
4 

solved for a 

the quantum mechanical equation which Jackson and Hovrarth16 formulated. 

Chambers and Kinzer's3 and Goodman t s2 theories are based on classical 

mechanics and have several assumptions in common. Among these are a) that 

the solid atom is at rest (i •. e., at OaK) before collision, b) that the surface 

is clean, c) that the collision is head-on}' d) that the sol~d atom hit 

is the only one which is directly effected by the collision, e) that 

,the solid surface is represented by a three dimentional semi-infinite lattice, 

and f) that the temperature· difference betvreen the solid and impinging 

gas is small. 
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It should be noted that quantitative agreement in these theories 

with experiments even at low temperatures, at best, requires parameter 
4 . . 

adjustments. Shin's results using the Morse potential parameter of D 

and a, where the Morse potential U(r) is 

U(r) = D{ exp: (-2ar) -2exp (-ar)} 

15 and r is the intermolecule distance which was chosen by Goodman in 

his theoretical calculation; show a factor of 3 difference from the 

experimental data, and demonstrate the very sensitive effect of "realistic 

choice" of these parameters on their theoretical prediction. 

Violations of the. assumption that the surface atoms are at rest 

and of the assumption that a small temperature difference exists between 

gas and solid are serious obstacles to realistic· application of these 

theories to the present investigation. However, one prediction of these 

theories, that a increases with f..!., the mass ratio of gas to solid, is 

confirmed for the inert gases in our investigation throughout all the 

temperature and press~re ranges~ 

Not only can f..!. be varied by changing the gas studied but also by 

adsorption of foreign gases on the surface. As tungsten oxide or oxygen 

molecules cover the' solid surface, the effective value ,of f..!. should increase 

and these theories predict that a should increase as a result. There 

are many experimental studies (see Refs·. 1 and 17) on low temperature 

solids that demonstrate that dirty surfaces, as is required by the 

theory, do have higher vaiues of a than do clean surfaces. 

Recently Hinchem and Foley18 studied the scattering of room 

temperature rare gas beams on polycrystalline platinum surfaces held at 

3000 to 13000 K, and background pressures of 10-9 torr. Their study 

inclUded inadvertently contaminated surfaces. They concluded that as the 
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surface becomes dirtier, diffuse reflection increases ,,\\rith a consequent 

• increase in ex from as little as 0.1 for a clean s'lrface to as much as 

0.8 for an oxide covered surface •. FOr a clean. surface, they found that 

'. with the' solid at 300 oK, true specuiar reflection we.s approached. Similar 

; . 10 
· results "-'ere obtained by Smith and Saltzburg' '" in their room temperature 

· noble gas measurement on continuously deposited clean gold surfaces. 

. 20 
Kulthau and Bishara.' observed tha,t the reflection of a nitrogen beam 

at 300 0 K 011 an "engineering surface II of alumi...~1.:!lll at 300 0 K without a 

particular cleaning or finishing' process, is diffuse with possible 

incomplete temperature accommodation. These experimental examples and 

· .the theoretical predictions imply tha.t in our investigation for the lower 

Tsrange .where the surfaces were presu...ma.bly not clea)'1,· our observed. a 
, ~ . . 

should be higher than w'ould he.vebeen observed if the surfaces were 'clean. 

The first study in a temperature range comparable, with that of this 

research was by Meyer and Gomer,
6 

W]:10 held graphite at 1150 0 K to 1800o K, 
., 
pressure of helium, neon, krypton, hydrogen, and methane gases at 300 0 K to 

625°K. They found that the quantity of energy exchanged per collision· 

. seemed for clean surfa.ces to be independent of the surface temperature. 

They proposed a mechanism for thermal accommodation. which assumed ad-. 

sorption of each incident gas molecule follOwed by desorption'. 

· at a "critical temperature", T , which is independent of T a.s long as c s 

T > T. The critical tem];>erature w'as hypothesized to be the temperature 
s. c 

'at which the thermal energy of the gas could overcome the van der Waals 

attractive force· on the surface. 

De Poorter and searcy7 in their energy exchange study between 

. tungsten at temperatures of 171.0 o K 'to 2,500 o K and helium, neon, argon, 

nitrogen and carbon monoxide at room temperature also concluded that 
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this critical tempe~ature desorption mechanism could explain their data. 

Our study was undertaken7 in part, to provide a wider range of data vlith 

which to test this mechanism. 

For a monatomic gas, Eg. (6) may be written 

Ct= 
T' ':;"300 

r 
Ts - 300 

(16) 

Then according to the Meyer and Gomer hypothesis, T is given by van der c ' 
(, 

Waals force, Tr = Tc ." cons'c, if Ts > Tc. Therefore, Eg. (15) becomes 

, T"'-' 300' 
c 

Ct '" ,'rr' - 300 
s 

for T >' T' 
.. s c 

.. (17) 
- ---

This egua~ion predicts that as T is lowered toward. T , Ct should mono-
s c 

tonically approach unity a.-I; T = T .. 
s c' 

Ehrlich21 gives for argon on tungsten Lili '::: 1.9' kcal/mole and for 

krypton on tungsten system, ~I < 4.5 kcal/mole so that Tc should be 

about 475~K and 1125l>K, respectively. 

Experiments in ~hich cold gases strike a tungsten surface held near 

the critical temperatures for the gas shOUld favor high thermal 

accommodations for a second reason. At our background pressures of 

about 10-7 torr and these relatively low temperatures, the surface should 

be covered with adsorbed oxygen. As discussed, a surface contaminated 

by low molecular weight gases is expected to e;xchange energy more 

efficiently than a clean surface. 

Our results (see Fig. 6) are in good agreement with those reported 

by De Poorter and searcy,7 but variations of Ct with temperature that appeared 

simply to reflect random errors in. the experiments of De Poorter and Searcy 

can be seen in this more detailed study to be real. The temperature 

dependence of Ct is complex (Figv 6), and Ct certainly does not decrease 

monotonically 
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wi th temperature as required by Mey'el~ and Gomer is model. 'The cornplex 

temperature dependence implies that p~rameteTs not included in either the 

Neyer and Gomer model or the 1m., tem'p~rature theories are importa!lt. 

The Meyer-Gomer model makes one of the simplest possible assumptions, 

that all impinging molecules spend a considerable time in the field. of 

force of the surface, and thus are equally heated to the same temperature 

T , which is independent of T g 

c s 

A model that may be more realistic is one which assUmes that a 1'rac-

'tion S of,molecules condenses on collision and is heated to complete 

ther:rnal equilibrium w:l.t.h the surface, while another fraction during the 

time of a single collision absorbs a smaller amount of energy~ The 

fraction S can be ,viewed as the sticking probability in the sense that 

an incident molecule is viewed as havi.ng become .f\l1ly adsorbed only :l.f 

it is brought to thermal equilibrium with the surfaceo The observed 

thermal accommodatlon coefficient would be gi'''ren by a superposition of 

these dif:ferent energy exchange mechanisms. Since C~ depends on surface 
. 

states very sensitively, 8.n improved model should a~so,in'\~lu(1.e " •• 1 ••.. ' '..' 

explicit consideration of the effect of s1.l.rface impurities and surface 

:structurEls .. 

Leta
R 

be the thermal accommodation coefficient on a clean, 

molecularly smooth sttrface where energy tre....l1sfer is by single collisions. 

Then on. a clean surface, the observed thermal accommodation coefficient 

will be 

(18) 

where subscript 0 refers to a clean, surface. Any decrease in the frac-

tion of specular reflections will increase the ext.ent of energy trar..sfer 

by multiple collisions and will thus have an equtvalent effect to 

/ 
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increasing the sticking probability. In Eq. (18), S is the effective o 

sticking probability, which is a function of T ,the critical temperature . . . c 

for condensation on a homogeneous surface, of the surface structure ~, 

and 'of the coverage of impinging sample gas e, 

S = S (T,~, e) o 0 C 

For a surface impurity, a similar equation to Eq. (18) may be written 

where subscript I refers to the portion'of the surface covered by an 

impurity (e.g.,' oxygen) •. Here SI depends on the criticalcondens.a.tion 

. temperature TI for the impurity covered surface, on' surface structure ~, 

and on surface coverage of the impinging gas e, 

(21) 

The bracket term of the right hand side of Eq~ (19) corrects ,the thermal 

accommodation coefficient from its value on an impurity-free homogeneous· 

surface DR to its value on an impurity contaminated homogeneous surface 

O:I' where fJ. is the mass ratio of the gas under study to tungsten, and fJ.I 

is the mass ratio of gas under study to impurity gas. According to the 

hard sphere model, the thermal accommodation coefficient is given by 

0:= (22) 

. . 

. thUs 0: depends, only on the mass of the impingtng gas and of the solid 

surface. Combining Eq. (i8) and (20), if impurity surface coverage is 

e
l

, the observed thermal accommodation coefficient 0: is 
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(23) 

or 
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The analysis of our results (Fig. 6) requires knowledge of ~, 

81, So and SI as a function of the temperature of the solid. 

* The average energy E of a gas molecule below which adsorption 

occurs, called the critical energy, has been the subject of discussion 

for the one dimensional case by Zwanzig
12 

and by McCaroll and Ehrlich. 13 

A three dimensional theory was considered by GOodman.
14 

These theories 

are inadequate for quantitative analysis.' StiCkney22 considered quali-

tatively the effect of condensation of impinging molecules on the energy 

transfer process, i.e., on So,and Goodman
2 

derived quantitatively the 

effect on a. The general conclusion of these analyses is that energy 
o 

transfer by condensation must play a minor role.except for heavy atoms. 
. 2 

In Goodman's calculation, which is equivalent to Eq. (18), evaluation 

of the energy exchange by condensation is calculated to be 18%, 7.1%, 

0.13% of the total for krypton, argon and neon respectively, and most 

of the energy exchange is found to be due to the repulsive part of the 

interaction potential. 

There does not exist. experimental data on So and SI for the range 

of' the variables Ts' P, 81, and 8 from which our data can be evaluated 

in terms of Eq. (18). S. as a function of surface coverage and Twas o . s 

theoretically considered by Smith .• 23 He showed that for nitrogen S o 

drops rapidly as T increases and as surface coverage increases. Re
s 

24 
cent experimental work by Madey and Yates Jr. showed surface coverage 

of nitrogen at lxlO-6 torr pressure on tungsten becomes negligibly small 

above 1600o K. Hill, Lecchini and Eethica25 showed for nitrogen at 1300
o

K, 

and at lxlO-6 torr pressure S is about ~ at 1% surface coverage. In 
o 

light of these results, it is apparent that under most of our experi-

mental conditions surface coverage by non-reacting gases and S as well 
.0 



must have been very small~ 

Most of the impurity on the tungsten surface during our ~xperiments 

with non-reacting gases is believed to have been o~vgen.. Assumip~ that 

a 1.31><10-
10 

atm background pressure· consists of oxygen, only, the first 

. 26 
layer oxygen coverage calculated from Schissel and Trulson's deriva-

tion as a function of surface temperature is given in Table IV. The 

data of Table IV indicate that below 15000K1 the surface is completely 

covered by oxygen, and above at about 2000 0K, a nearly clean surface is 

obtained. Low energy electron diffraction work of Germer and May27 con-

firms that a clean tungsten surface is obtained by flashing oxygen covered 

surface to 2000 c K. 

Thermodynamic calculations using enthalpy and entropies of forwation 

of W02 (s), :W0
3 

(s) given by Ackermann and Rauh28 show too t at the back

ground oxygen pressure of 1.3lxlO-10 atm,' formation:of~hesesolidtUngsten 
:dioxi'des· is thermodynamically possible if the temperat-l,.lTe is not higher 

than about 15800K. ?tushinskii and Chuikov29 studi.ed interaction of poly
I 

crystalline tungsten and oxygen (~10-7 torr) and concluded that a condensed 

. tungsten oxide is formed if the metal is heated above 800 0K. 

More important to our considerations are the structural changes of 

tungsten surfaces when oXygen is present. It is well established that 

under certain conditions surface faceting occurs. Anderson and Danforth30 
, 

reported froTI). low energy electron diffraction stUdies that the (100) 

face of tungsten faceted to (110) planes when heated at 1250 0 K at 

10-7 torr oxygen pressure .. ·Taylo~l reported from ,his 10vl energy elec-

tron diffraction studies that (111) tungsten planes faceted to (211) 

planes. Taylorts study showed that in the course. of faceting, there 
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Table "N. 
-10 

FIRST LAYER OXYGEN COVERAGE AT 1.31 X 10 atm. 
* OXYGEN PRESSURE 

T (OK) 
s ~I T (OK) 

s Q,r 

1200 1.0 1980 
2 1.69 x 10-. 

1350 9.99 x 10 
-1 

2010 9.77 X 10-3 

1500 8 -1 9. ,1 X 10 2040 5.71 X 10-3 

1620 8 -1 .89 X 10 2070 3.38 X 10-3 

1650 8.37 X 10-1 2100 2.03 X 10-3 

1680 6 -1 7. 7 X 10 2130 1.23 X 10-3 

1710 6.78 X 10-1 
2160 7.57 x 10 

-4 

1740 5.71 x 10-1 2190, 4 -4 .72 x 10 

1770· 4 -1 .52 x 10 2220' 8 -4 2.9 x 10 

1800 
. -1 

3.33 x 10 2250 1.90 x 10 
-4 

1830 2.27 x 10 -1 2310 8.02 x 10-5 

1860 ·1.44 x 10-1 
2400 2.38 x 10-5 

1890 8 -2 .71 x 10 2520 8 -6 5.3 x 10 

1920 5.09 x 10 
-2 

2700 7.36 x 10-7 

1950 2.93 x 10 
-2 

2940 4.69 x 10-8 

* Ca~culated. from derivation given by Schissel and. Trulson. 
26 
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appeared ,three different complex superstructures in addition to the 

clean tungsten structure at different oxygen exposures and tungsten 

-4 temperatures. At 10 torr sec exposure, the first transition to a 

different structure occurs at l550oK; and another occurs at l750oK; 

'a clean, surface structure was obtained at 2000oK. Germer and Mayts27 

low energy electron diffraction study from 12500 Kto 20000 K on (110) 

tungsten single crystal faces showed no faceting phenomena, however 

they observed various complex superstructures produced by tungsten and 

oxygen interaction. The faceting phenomenon is believed to be brought 

about by a selective evaporation of oxide which lowers the surface 

energy. Since the (110) plane is most densely packed, no faceting 

is observed. 

These low energy electron diffraction studies27;30,3l were made 
" 

for single crystals, and flash heating was used with rapid cooling to 

observe the surfaces. Our sample was a continuously heated poly-
. . -W . 

crystalline f~lament, and a background of about 10 atm was always 

present. Therefore unambiguous conclusions about surface structures 

in our filament studies from the low energy electron diffraction work 

cannot be made. 

However some plausible inferences can be drawn. In this work 

nearly the same temperature is found for the maximum value of a for 

each nonreacting gas.. This fact lends support to the view that the 

variations in a with temperature reflect a Change in characteristics 

of the surface. A possible explanation may be found from Eq. (24), 

Above about 2000oK, 8r ~ 0, and Eqo (24) reduces 

(1.-S ) CL + S 
ORO 

As Ts further increases in the 2000° to 28000 K range, grain growth can 
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be expected and the surface will become more and more smooth. As a 

resul.t,. specular reflection should increase and So will decrease.. Accord

ingly from'Eq. (25), a should decrease as T increases above 20000k, as , s 

is observed for each gas. 

As temperatures in the range over ,whicha'foll each. gas~'increases" 

with ·temp·er~ture as shown, in~Fig. 6, about lifOOoK to 2000oK,' oxygen 

impurity coverage decreases from full cqverage to almost a clean surface 

as is shown' in Table IV. (Though it must be remembered that these 

'coverage estimates from the paper of Schissel and. Trulson26 are not un-

equivocally established. For example, see Refs. 32 and 33)~ 

In, these temperature- ranges if we assume both 8
0 

and 8
I 

are very 

small, Eq. (24) predicts that the major factor effect~ng cmnges in a 

comes from changes in m~ss ratios between clean and li~urity covered 

surfaces and changes in 8r .. From Eq. (24), one .. Tould then expect a 

. decrease ina with increase in surface temperature. The observed results 

contradict this explanation. It is apparent that a significant change 

in both 8
0 

and 8
I 

follows as the temperature of the surface chap~es. 

Some effect such as increased thermal faceting with temperature in 

the 1500 0 to 2000 0 K range must outweigh the effect of changing mass ratios 

in that temperature range. An increase in faceting would increase both 

~I and So· 

It is very possible that So is larger than 8
I
, and that the increase 

in measured a in the 1400 0 to 2000 0 K range results primarily from the 

decrease in impurity coverage over the range o The reduction in surface 

energy that results from L~urity adsorption could well reduce the' 

attractive forces of a surface tm.,rard impinging gas molecules with a 

consequent decrease in the effectiveness of energy exchange reflected by 



a decrease in the effective condensation coefficient. 

Below l4oooK, surface coverage by impurities is certainly complete 

so that Eq •. (24) reduces to· 

(26) 

where the symbolDRI is ~times the bracketed expression in Eq. (24). 

A decrease in SI with increase in temperature would probably account for 

our experimental observations below l4oooK. However, the correction 

term for the mass ratios in aIR in this case 1.s not the same as for those 

higher temperatures, since below l4oooK, surfa~e coverage by impinging 

gases become important. At about lOOOoK, the time to arrive at steady 

state is as long as one minute while at higher temperatures it is in-

stantaneous within recorder response time. Therefore, in this lower 

temperature range, the ~ethod of measurement as well as surface layers are 

different· for those at higher temperatures, and Eq. (24) may not be applied 

safely unless further correction for aIR is made. Such a correction can 

be made in a similar.w:ay as Eq. (24) is derived, however correction of 

mass ratio will be in great doubt. Experiments so far made for single 

crystals suggest that variations in SI are primarily responsible for 

vari.ations in a in this range. 

One point deserves special mention in this discussion of thermal 

accomodation of nonreacting gases, and that is the experimental fact 

that nitrogen appears to behave like the noble gases over the entire 

range of our study. We might expect that the N2 molecule would 

dissociate and strongly chemisorb as atoms on the tungsten surface. 

The energy of adsorption would of course be essentially cancelled by the 

subsequent desorption as N2 molecules. But the strong chemisorption 

,"" 

'. ,:'j. 
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process would constitute a mechanism for thermal equilibration not' 

available to the noble gases, and nitrogen would not then be expected 

to show, as it does, just, the temperature and pressure dependences in' 

thermal accbmodation that would characterize an inert gas of mass 

intermediate between the masses of neon and argon. The nitrogen 

thermal accomodation data strongly imply that the portion of nitrogen 

which di~sociates to atoms is negligible on tungsten in the temperature 

and pressure range of our study.. This is reflected in Eq. (24), by 

giving small So and Sr values at high temperatures. 

In the derivation of Eq. (24),8 appears implicitly in So andSI ,,' 

Since a does not depend on p, .it appears as if a does not depend on e. 

In most of our work, the change in ewith p is very small as e itself 

is near zero except .at lower temperature, ranges.' This pressure indepen-

dence of a with respect to p does not necessarily mean it is independent 

of e, but it is not sensitive enough to reflect small changes in e. 

De Poorter and Searcy7 also observed pressure independence for gas 

pressures of the 1 to 10~ range, and our observation shows that within 

experimental error, for all pressure ranges of our investigation, a 

is independent of p. 

! 
... i , 
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B. Oxygen, N~tric Oxide, pitrous Oxid~ 

Figure 7 shows that at tempera:tures below l5000 K, where chemical 

reaction is not significant, 15M for oxygen d.epends linearly on P just as 

is true for the noble gases and for nitrogeno Furthermore, the energy ex-

changed in this terpperature range is about 3 kca1./mole 'of oxygen compared 

to about 3 kcal/mole for· nitrogen. Up to l5000K on a surface covered by 

adsorbed oxygen or by a.condensed ox:1.de layer, oxygen acts basically like 

a nonreactirfg gas.. At 1569°, 1649°, and 171~2QK, however, the energy ex ... 

change is dominated by an exotherm1~c process and the quantHy of energy 

exchanged per unit tlme is virtually independent of pressure (F1.g. 8) .. 

At 1965°K the dominant process is again endothermic, but still pressure 

independent.. The rate of energy exchange remains time independent in 

this l500-20000K range. 

These facts indicate that in this temperature range the rate deter-

mining process of energy exchange probably involves transfer of matter 

across an adsorption boundary layer or across an oxide layer which has 
,1. 

a constant thickness at any given temperature. One means by which a 

fixed layer thickness could be established would be the following: Oxygen 

might diffuse across a tungsten oxide layer to react at the tungsten sur-

face to produce additional condensed phase oxide at a rate equal to the 

ra te of sUblimation of tungsten oxide vapor at the gas interface. With 

full monolayer coverage of the gas interface by adsorbed oxygen, the 

oxygen diffusi.on rate could become insensitive to pressure, while the 

rate of oxide vaporization depends only on temperature and condensed oxide 

composition. 

That the net energy exchange is exothermic at 1550° to 1750
0 K is 
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consistent with the observations that gaseous polymers such as (w0
3

)2 

are reaction products in this general range of temperatures and oxygen 

pressures. At1965°K, where the net energy exchange is endothermic, but 

where the dependence on pressure and temperature of the energy exchange 

remains similar to that in the exothermic range, Schissel and Trulsonts 

26 . 
work indicates that the principal gaseous reaction products are the 

monomers W0
3 

and W02 • These molecules are known to have endothermic 

formation reactions. 

° Above 2000 K, the net energy exchange becomes increasingly dependent 

on the pressure. At 2521oK, the pressure dependence appears to decrease 

with increasing pressure. Over the most reliable range of measurements 

~ -7 ~. 
from 10 to 10 . atmospheres BiT varies with ;:$ 0.2 power.' The probabil-

ity of· reaction of oxygen per collision varies in this temperature and 

pressure range approximately linearly with P. The lower power of the 

dependence of the energy exchange on pressure is consistent with the fact 

that the reaction 'products favored by successively lower oxygen pressures 

have successively higher enthalpies of formation. 

, 26 8 0 It has been shown by Schissel and Trulson that at 2 00 K and 

-4 lxlO torr pressures of O2, all oxygen molecules that collide with the 

surface decompose. This point has been subject to controversy,3
2
,33 and 

our energy exchange measurements are pertinent to resolution of the 

controversy. At the highest peak of Fig. 9, we observe BiT to be 

approximately equal to the sum of dissociation energy and the thermal 

energy for one mole of incident gas molecules. The agreement between 

this sum and the measured value of about 150 kcal indicated that the 

assumption of S = 1 for O2 at about 2600 -'2700
o

K is valid. 

However, our data of Fig. 9 suggest that S for oxygen on tungsten de-

creases above 2700o K. OUr measurements of reaction probability for 02 
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(Fig. 10) are scattered. They show, however, that important decomposition 

begins at about 2000
o

K, in agreement with previous investigators as well. 

as with thermal exchange measurements of Fig. 9.. In the very high tem-

perature region our values of reaction probability are one order of 

magnitude smaller than those of Schisse~ and Trulson.26 Since our energy 

exchange measurements support their reaction probabilities, our'Teaction 

probability data are probably in error. The extreme scatter of our reaction 

probability values also indicate our measurements were in great error. In 

our system the distance from the tupgsten wire to the mass spectrometer is 

about 30 cm and it is clear that atomic oxygen is lost to the wall or re-

combined to form O2, giving the apparent low S values~ In the low press

ure range the energy exchange gave readings of the order of.Ol millivolt; 

and this is comparable to the background drift. Our apparent very high 

energy eXGhange per mole of mqgen in Im7er pre ssure regions may .be caused 

in part by error in recording. Also, since the resistance change is very 

sensitive to carbon content above 2000o K, a very rapid carbon loss with 

oxygen introduction may have affected the resistivity in a manner which 

we could not distinguish from a thermal energy exchange effect. 

The experiments that we performed with tl-I'O other reactive gases, 

nitrous oxide and nitric oxide, gave results generally similar to those 

found with oxygen. With each a steep increase of 60., at temperatures above 

about 2000
0

K is observed. This is the temperature of significant decompo-

sition. This result is consistent with the obsenration of Yates and 

Made;4 that nitrous oxide adsorbs non-dissociatively on Wand decomposi-

tion begins only at relatively high temperature. No exothermic energy ex-

change for nitric. oxide and nitrous oxide is observed. It is believed that 

formation of polymers of WO 3 
is ineffective due to low population of 



oxygen atoms, and the reaction mechanism is unfavorable for the formation 

Of,W0
3 

polymers or for oxygen diffusion~ 

Since nitrous oxide and nitric oxide will produce oxygen and n~trogen 

by heterogeneous de comp o'sit ion, 8,35 the similarity of 'Figs .. 11 to 14 for 

nitric oxide and for nitrous oxide to Figs. 9 and 10 for oxygen suggests 

that large heats of decomposition on the surface predominate in the energy 

exchange mechanism, with the production of atomic oxygen, atomic nitrogen 

from nitrous oxide, and nitric oxide via various intermediate steps. 

c. Neon-krypton Mixture and Argon-oxygen Mixture 

For the neon-krypton mixtures, since the temperature of tungsten was' 

kept at 2l42°K, the surface would be nearly free from chemisorption of 

background oxygen, and aA, ~ would be ,represented by Eq. (25). Since 

8
A

, 8
Kr 

would be very small, lateral interaction of adsorbed species 

would be negligible, and consequently the energy exchange of the mixture 

would be expected to obey Eq. (12). That it does so is shown in Fig. 15. 

For the argon-oxygen mixture's at 2528°K (Fig. 19), the experimental 

points agree with those calculated to within the scatter in experimental 

measurements. But at the other three temperatures (Figs. 16,17,18), one 

of which is only negligibly lower (Fig. 18), the experimentally measured 

energy exchange appears to deviate systematically at high mole fractions 

of oxygen from tne predictions. In general, oxygen pressure varied from 

-8 about 1 to 5x~0 at the lowest oxygen mole fractions studied to values 

an order of magnitude higher at the highest mole fractions. From Schissel 

and Trulsonts derivation,26 at l7400 K the first layer fraction oxygen 

coverage is expected to vary from about 0.5 to 0.8 as the oxygen pressure 
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increases. '0 
At 2203 K) the variation should be from 0.003 to 0.05 and at 

0. -3 . -4 
2525 K, from lxlO to lxlO • 

The larger systematic deviation at higher mole fraction of' oxygen is 

thus believed to be a reflection of the effect of a.surface coverage change 

on energy exchange. The average relative standard deviation between ex

periment and calculations are 1.32, 1.93XIO-l , L,20xlO-1 and i .. 28xIO-1 

for 1740oK, 2203°K, 2522°K and 2528°K,respectively. 
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APPENDICES 

Symbols used in the appendices which differ from the text are 

compared below:. 

A-,B-, C-

(CAL.) . 
" 

D 

(EXP.) 

(Fil. ON) 

(Fil. OFF) : 

REL. DEV" : 

RUlif NO. 

SQ.. 

TS 

Table numbers beginning with these prefixes refer 
to Appendix A, B, and C, respectively. 

Calculated quantity 

6. in text 

Experimental quantity 

Refers to experimental conditions where tungsten 
filament was tUrned on, off. 

Relative Deviation 

Experimental number. All experiments performed 
in increasing order of RUN NO. No experiment of 
one RUN NO. w'as performed in more than one day 
in the last step of collecting data. 

Sequence of measurement of data. 

T s 



TABLE A-I. 
NEON 

EXPERIMENTAL DATAl RUN NO. 4.07) FOR 
AT TS= 813, V= 1.025, AND 1= .533. 

==============================================~=========: . . _. _ .. 

P 01 OW ALPHA DT SQ. 
-------- --------- --------- --------- ---------
4.29E-07 2.80E-04 4.IOE-04 1.95E-OI -2.40E-OI I 
b.19E-07 5.70E-04 8.34E-04 2.75E-OI -4.89E-Ol. 2 
I.OOE-Ob 8.00E-04 1. l7E-03 2.39E-OI -b.8bE-01 3 
2.38E-Ob 2.lOE-03 3.0bE-03" 2.b3E-01 -1.80E ... OO 4 
4.C5E-Ob 3.80E-03 5.50E-03 2.79E-OI -3. 24E"'OO 5 
b.15E-Ob 6·.20E-03 8.91E-03 2.99E-OI -5.26E"'00 b 
b.SIE-06 7.80E-03 1.12E-0l 3.39E-OI -6.60E"'00 12 
9.00E-06 9.30E-03 1.32E-02 3.05E-OI -7. 84E ... 00 7 
1.4IE-05 1.74E-02 2.42E-02 3.6IE-Ol -1.45E"'Ol n .. 
1.43E-05 1.68E-02 2.34E-02 3.43E-Ol -1.40E"'01 8 
1.12E-05 1.95E-02 2.b9E-02 3.31E-Ol -1.6IE+Ol 9-
2.S6E-05 3.20E-02 4.26E-02 3.20E-Ol -2.59E+Ol 10 

=============~====~==============~======:==============-

TA8LE A-((. 
NEON 

EXPERIMENTAL DATAIRUN NO. 4.06)·FOR 
AT TS=ll~7, V= 3.200, AND 1=1.058. 

========================================================~ 

p 

2.38E-07 
7.15E-07 
1.62E-Ob 
2.38E-06 
3.COE-06 
4.SIE-06 
6.12E-Ob 
I.C4E-05 
1.38E-05 
2.eOE-05 
2.86E-05 
4. CaE -05 
4.24E-05 

D[ 

1.00E-04 
2.60E-04 
6.30E-04 
9.60E-04 
1.05E-03 
1.89E-03 
2.70E-03 
4.35E-03 
6.35E-03 
9.40E-03 
1.32E-02 
1.71E-02 
1.89E-02 

OW 

4.49E-04 
1.17E-03 
2.83E-03 
4.30E-03 
4. HE-03 
8.4bE-03 
1.21E-02 
1.94E-02 
2.82E-02 
4.15E-02 
5.79E-02 
7.46E-02 
8.22E-02 

ALPHA 

2.45E-01 
2.12E-Ol 
2.27E-Ol 
2.35E-OI 
2.04E-01 
2.29E-Ol 
2.34E-01 
2.42E-01 
2. 67E-0 I 

·2.72E-Ol 
2.66E-Ol 
2.45E-Ol 
2.56E-01 

DT 

-6.54E-02 
-1.70E-01 
-4.12E-OI 
-6.28E-Ol 
-6.8bE-01 
-1.23E-t-00 
-1.7bE"'00 
-2.83E+00 
-4.13E+00 
-6.10E ... 00 
-8.53E"'00 
-l.lOE"'Ol 
-1 •. 22 E"'OI 

SQ. 

1 
2 
3 
S 
4 
7 
6 
8 
9 

10 
12 
11 
13 

========================================================= 

.IM1.L.A:::I IJ·. 
NEON 

EXPERIMENTAL DATAIRUN NO. 9.01) FOR 
AT TS=1121, V= 3.486, AND 1=1.049. 

~--.P- ... _._~. __ D[ OW ALPHA DT 
-------- -------- --------- --------- ---------
.8 .• 30E~07 .. __ . 1. 30E-04 6.5bE-04 1.0IE-01 -9.18E-02 
1.30E-06 2.00E-04 I.DIE-03 9.90E-02 -1.41E-01 
_l~ 4.2eO{> ___ .. l.40E-04 1.2lE-03 1.09E-01 -1.69E-Ol 
2.C2E-06 3.30E-04 1.67E-03 1.0bE-01 -2.33E-Ol 
.3. 26E:-:06._._ 5. 70E-Oft 2.88E-03 l.l3E-Ol -4.02E-Ol 
4.09E-06 7.30E-04 3.68E-03 1.15E-01 -5.l5E-01 
7. 65E:~:06 1.41E-O} 7.10E-03 1.19E-01 -9.94E-Ol 
9.43E-06 1.89E-O} 9.51E-03 1.29E-Ol -1.33E+OO 
'lo_4JE.:::Q ~_._ 1.89E-O] 9.5lE-03 1. 29E-0 1 -1.33E+00 
i..l7E-05 2.70E-O} 1.36E-02 1.48E-OI -1.90E+OO 
1.48E-:-05 3.lOE-O} 1.56E-02 1.35E-Ol -2.18E+OO 
l.bOE-05 3.60E-O} 1.81E-02 1.45E-Ol -2. 53E-t-00 
2.25E-05 5.40E-O} 2.70E-02 1.54E-Ol -3.79E"'OO 
2.96E-D5 7.10E-O] 3.54E-02 1.54E-OI -4.98E"'OO 
3.3.2E-05 8.lOE-03 4.03E-02 1.56E-Ol -5.67E+00 
3.<;lE-05 9.78E-O] 4.85E-02 1.60E-Ol -6. 84E"'OO 
5.34E-05 1.25E-02 6.17E-02 1.50E-OI -8. 72E"'OO 

SQ. 

1 
3 
2 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

TABLE A-IV. .--.. ._. NEoN· EXPERIMENTAL DATAIRUN NO. 4.05) FOR. 
AT IS=1476, V= ~.700, AND [=2.056. 

===================~===========:======================~== 
" ---~- ---- -- .. _"--

.p. - D[ OW ALPHA DT SQ. 

-------- -------- --------- --------- ---------
9.C5E:-07. 1.30E-04 1.69E-03 1.67E-Ol -7.50E-D2 2 
1.14E-06 3.00E-Or. 3.91E-03 3.05E-Ol -1.73E-Ol I 
1. b21;::06 .. 3.30E-04 4.30E-03 2. 37E-O 1 -1.90E-Ol 3 
2.t2E-06 6.80E-Oft 8.85E-03 3.02E-Ol -3.92E-Ol 4 

·t,.72E-06 1.20E-03 1.56E-02 2.96E-Ol -6.92E-Ol 5 

8.15E-06 1.95E-03 2.54E-02 2.78E-OI -1.12E+00 6 
1.16E-05 2.80E-O} 3. 64E-Ol 2.81E-Ol -1.61E+00 7 

1.S5E-05 5.00E-O] 6.48E-02 2. 97E-Q 1 -2.88E ... 00 8 
2.IOE-05 5.20E-O}. 6.74E-02 2.88E-Ol -2.99E"'00 9 

2.53E-05 6.00E-O} 7. 77E-0l 2.76E-Ol -3.45E+00· 12 

3.COE-05 7~OOE-03 9.05E-02 2.10E-Ol -4.03E"'OO 10 
4.C5E-05 9.50E-03 1.23E-Ol 2. HE-Ol -5.46E-t-00 11 

::;:;===================="======================-============== 

I 
.\)1 
Q) 
I 



TABLE . .A-V. 
NEON 

EXPERIMENTAL DATAl RUN NO. 4.04) FOR 
AT TS;1851, V;17.900, AND 1:3.0S5. 

_~ :=_~::_:::=:::_::= =:-=: ======== == === === ::::=========== ========::::=== a 

P 

5.24E-01 
8.10E-01 
1 .. 1.9E-Ob 
2.t2E-Ob 
4.86E-Ob 
5.15E-06 
9.S8E-06 
1.2bE-OS 
1. _~4E.-05 
2.S0E-OS 
3.14E-OS 
to.t2E-OS 
4.16E-OS 

TA8LE A-Vr. 
NEON 

DI 

1.OOE-04 
1.40E-04 
2.20E-04 
4.90E-04 
9.10E-04 
9.20E-04 
1.b5E-03 
2.13E-03 
3.50E-03 
".lOE-03 
5.2SE-03 
b.bOE-03 
1.90E-03 

DW 

2.bIE-03 
3.bSE-03 
S. HE-03 
1.2SE-02 
2.31E-02 
2.40E-02 
4.30E-02 
S.S5E-02 
9.1IE-02 
1.09E-01 
1.36E-01 
1.7lE-01 
2.0SE-Ol 

ALPHA 

3.31E-Ol 
3.05E-Ol 
3.26E-OI 
3.30E-Ol 
3.3lE-Ol 
3.16E-Ol 
3.04E-Ol 
2.99E-Ol 

.3 •. 18E-Ol 
2.9bE-01 
2. 94E-0 t 
2.82E-Ot 
2.92E-Ot 

DT SQ. 

-4.13E-02 1 
-6.62E-02 2 
-1.04E-Ol .. 3 
-2.32E-Ol '\ 
-4.30E-Ot 5 
-4.35E-Ot 6 
-1.S0E-Ot 7 
-l.OlE+OO 8 
-l.65E+00 10 
-1.98 E+OO.--.. --9 
-2.48E+00 11 
-3.11 E+OO 12 
-3.13E+00 13 

EXPERIMENTAL DATA!RUN NO. 8.011 FOR. 
AT T$;2114, V=28.330, AND 1;3.191. 

=================================~======================~ 

P 01 OW ALPHA DT SQ. 
-------- --------- --------- --------- ---------
1.4SE-C6 2.00E-Oit 7.B2E-03 3.12E-Ol -B. 59 E-02 19 
l.99E-Ob 2.30E-04 8.9'lE-03 2.b2E-Ol -9.88E-02 S 
2.52E-06 3.20E-Oit l.25E-02 2.B8E-Ol -1.37E-Ot 2 
3.CSE-06 3.40E-04 l.33E-02 2.52E-Ol -1.46E-01 7 
3.25E-06 3.S0E-04 l.37E-02 2.44E-Ol -1.50E-0l 6 
' •• 51E-06 4.30E-04 1.68E-02 2.16E-Ol -l.8SE-01 20 
4.71E-06 4.'l0E-04 1.91E-02 2.32E-Ol -2.10E-Ol 1 
6.~4E-06 b.70E-04 2.62E-02 2.29E-Ol -2.88E-Ol 8 
1.g'lE-06 S.60E-04 2.19E-02 1. 59E-Ol -2.4tE-01 I. -- . 
8.62E-06 8.70E-04 3.40E-02 2.2BE-Ol -3.74E-Ol 9 
I.C6E-05 1.02E-03 3.9BE-02 2.IBE-Cl -4.3SE-Ol 10 
1. 1'lE-OS 9.90E-04 3~87E-02 1.8BE-01 -4.2SE-OI 3 
1.19E-OS 1.23E-03 4.80E-02 2.34E-01 -5.28E-Ot 11 
I.OE-OS 1.59E-03 6.21E-02 2.19E-Ol -6.83E-Ot 12 
I.S4E-05 1.77E-03 6.91E-02 2.I8E-Ot -7.bOE-OI 13 
2.iBE-OS 1.98E-03 7.73E-02 2.06E-Ol -B. 50 E-Ol 14 
2.62E-05 2. HE-03 9.2SE-02 2.05E-OI -1.02E+00 IS 
3.C9E-OS 2. SOE-03 I.09E-01 2.0SE-Ot -1.20E+OO Ib 
3.29E-OS 3.00E_-03 1.l1E-OI 2.0bE-01 -1.29E+00 17 
3.S5E-OS 3.50E-03 1.37E-Ot 2.06E-OI -t.SOE+OO 18 

==============================================~========== 

lABLLA-VLI. 
NEON 

EXPERIMENTAL OATAIRUN NO. 18.011 FOR 
AT TS;2141, V;28.SS0, AND 1;4.280. 

=====:=====~============================================= ---- --------------- --

.1'-- 01 DW ALPHA OT SQ. 
-------- --------- --------- --------- ---------
6.26E-Ob 1.80E-04 6.b8E-03 6.09E-02 -7.00E-02 4 
6.34E-06 2.00E-04 7.'.2E-03 b.69E-02 -7.78E-02 3 
9_dOE-06 2.20E-04 8.11E-03 S.OlE-02 -8.56E-02 2_ 
1.16E-OS 2.60E-O'. 9.6SE-03 4.76E-02 -1.01 E-Ol S 
l.33E-OS 3.00E-0't 1.111:-02 4. HE-02 -l.l1E-Ol 6 
l.38E-OS 3.80E-04 1.41E-02 S.82E-02 -1.'t8E-Ot 19 
l.'t6E.,.05_ .- 't.70E-Q4 1. 74E-OZ 6.83E-02 . -1. 83E-Ol 1 
I. SSE-OS 3.l0E-Oft l.37E-02 4.95E-02 -1.44E-Ol 7 
1!.~lE::Q5 ___ 't.l0Ee-04 1.l4E-02 _. S.50E-02 -1.83E-Ot 10 
I.BIE-OS 4.20E-Oft 1.56E-02 ' •• 9IE-02 -i.63E-Ol 8 
2.19E-OS S.60E-04 2.08E-02 5.42E-02 -2.18E-OI 18 .. 

2.34E-OS 6.00E-04 2.23E-02 5.43E-02 -2.33E-Ot 11 
2. 56.E.:,O.S 7.00E-04 2.60E-02 S.78E-02 -2.72E-Ot 9 
2.S6E-05 6.bOE-04 2.45E-02 5.4SE-02 -2.S7E-Ol 12 
3. l4E-OS 1.80E-04 2.89E-02 5.2bE-02 -3.03E-Ol 13 
3~· io{:"os- 9.30E-04 3.45E-02 5~33E-02 -3.62E-oi 17 
3.l7E-OS 9.60E-04 3.S6E-02 5.39E-02 -3. 13E-Ol 16 
3. <i2E-OS 1.02E-03 3.l8E-02 5.SlE-02 -3.97E-Ot 14 
~_. S6E-OS 1.26E-03 4.67E-02 S.85E-02 -4.'l0E-01 IS 

-- -- _ .. - - -- - . 

TMLE A-VIlI. EXPERIMENTAL OATAIRUN NO. 4.031 FOR 
NEON AT TS=2l55, V;29.000, AND 1;4.0S9. 

::_#:== ===~-~-====== ========= === ====:: ~~:=:.::::: ~=== ======== -==:= '::=::::--= = 

P 01 OW ALPHA OT SQ. 
------- --------- --------- --------- ---------
l.elE-Ob 1.20E-01. 4.9lE-03 1.5 l ,E-01 -S.04E-02 1 
l.SSE-06 1.IOE-04 4.50E-03 l.30E-01 -4.62E-02 3 
Z.29E.",06._. 1.40E-04 S.73E-03 1.42E-01 -5.88 E-02 4 
3.S1E-06 2.10E-O'. 8. S9E-03 l.36E-01 -8.81E-02 2 
4.10E-06 2.50E-Oit 1.02E-02 l.4IE-01 -lo05E-Ol 5 
4.43E-06 3.00E-04 1.23E-02 l.51E-01 -1.26E-Ol 6 
9.43E-06 5.80E-04 2.37E-02 l.42E-Ol -2.43E-Ol 1 
1.29E-OS 9.90E-04 4.0SE-02 1.l8E-Ot -4.ISE-Ot 8 
1.52E-OS 1.20E-03 4.91E-02 l.82E-OI -5.04E-Ol 9 
I.SbE-05 1.4IE-03 S.11E-02 t.lbE-Ot -S.92E-Ol 10 
2.24E-05 1.7lE-03 b.99E-02 1. HE-OI -1.17E-01 11 
3.00E-OS 2.4bE-03 1.0IE-01 t.90E-01 -1.03E+00 12 
4.10E-OS 3.3SE-03 1.37E-OI 1.89E-Ot -1.40E+00 13 
4.I5E-OS 3.90E-03 1.S9E-01 2.I8E-Ot -1.64E+00 14 
5.3bE-OS 5.00E-03 Z.04E-Ol 2.l6E-01 -2.10E+00 tS 

I 
\Jl 
'-0 
I 



TABLE A-IX. 
NEON 

EXPERIMENTAL DATAl RUN NO. 4.021 FOR 
AT T5=2437, V=42.300, AND [=5.054. 

=====:===============================================~:== 

P 01 OW ALPHA OT SQ. 
-------- --------- --------- --------- ---------
3.86E-06 1.00E-0.4 5.67E-03 7.22E-02 -3.79E-02 . 13 
4.24E-06 1.20E-04 6.80E-03 7.89E-02 -4.55E-02 1 
1.32E-05 3.80E-04 2.15E-02 7.99E-02 -1.44E-Ol 12 
1.36E-05 3.50E-04 1.98E-02 7.18E-02 -1.33E-01 2 
1.60E-05 4.50E-04 2.55E-02 7.86E-02 -1.71E-01 4 
1.16E-05 4.70E-04 2.66E-02 7.43E-02 -1.78E-01 3 
2.12E-05 5.70E-04 3.23E-02 7.49E-02 -2.16E-01 5 
2.67E-05 8.70E-04 4.93E-02 9.09E-02 -3.30E-Ol 11 
3.10E-05 9.00E-04 5.10E-02 8.10E-02 -3.41E-Ol 6 
3.62E-05 1.02E-03 5.78E-02 7.85E-02 -3.87E-Ol 8 
4.e5E-05 1.20E-03 6.80E-02 8.26E-02 -4.55E-01 9 
4.24E-05 1.17E-03 6.63E-02 7.69E-02 -4.44E-01 7 
5.35E-05 1.56E-03 8.84E-02 8. 13E-02 -5.92E.,.01 10 

= = =-;;..=?-==-:::;:;..::;.:;::;:;.;:. ;=:::=== = =.::. = .:: ========= == = ====.-:: ======= ==.;:==== = = 

T ABLE A-X. 
NEON 

EXPERIMENTAL OATAIRUN NO. 4.081 FOR 
AT T5=2704, V~58.500, AND 1=6.055. 

========================================================: 
P 

3.43E-06 
3.53E-06 
5.43E-06 
6.COE-Ob 
9.58E-06 
1.38E-05 
2.10E-05 
2.48E-05 
3.38E-05 
3.53E-05 
4.38E-05 

01 

1.10E-04 
1.90E-04 
2.30E-04 
2.20E-04 
3.90E-04 
5.50E-04 
7.80E-04 
1.02E-03 
1.17E-03 
1.32E-03 
1.68E-03 

OW 

7.88E-03 
1.36E-02 
1.65E-02 
1.58E-02 
2.79E-02 
3.94E-02 
5·. 59E-02 
7.31E-02 
8.38E-02 
9.45E-02 
1.20E-Ol 

ALPHA 

1.00E-Ol 
1.69E-Ol 

.1.33E-01 
1.15E-01 
1.28E-Ol 
1.25E-Ol 
1.17E-01 
1.29E-Ol 
1.08E-01 
1.17E-Ol 
1.20E-01 

or 

-3.60E-02 
-6.22E-02 
-7.53E-02 
-7.20E-02 
-1.28E-Ol 
-1.80E-01 
-2.55E-Ol 
-3.34E-01 
-3.83E-Ol 
-4.32E-Ol 
-5.50E-Ol 

SQ. 

'1 
10 
11 

2 
1 
3 
4 
5 
6 
7 
8 

=======================~================================= 

TABLE A-Xl. EXPERIMENTAL DATAl RUN NO. 5.10) FOR 
NITROGEN AT r5=1071, V="2.914, AND 1= .964. 

==~.=.~=.::= ============== == === ======== = ====== == ==== ======== = 

P 01 ow ALPHA or SQ. 
-------- -------- --------- --------- ---------
2.21E-07 2.00E-04 9.91E-04 4.45E-Ol -l.71E-Ol 2 
2.<;5E-07 3.00E-04 1.49E-03 5.01E-Ol -2.56E-Ol 3 
6 .• COE-07 5.10E-04 2.52E-03 4.18E-Ol -4.35E-01 1 
6.COE-01 7.50E-04 3.71E-03 6.I5E-Ol -6.40E-Ol 19 
8.53E-07 1.02E-03 5.04E-03- 5.88E-Ol -8.70E-Ol 20 
1.23E-06 1.23E-03 6.08E-03 4.91E-Ol -1.05E+00 4 
1.54E-06 1.68E-03 8.29E-03 5.37E-01 -1.43E+00 9 
1.61E-06 1.16E-03 8.69E-03 5.11E-01 -1.50E+00 6 
2.72E-06 2.80E-03 1.38E-02 5.06E-Ol -2.38E+00 7 
2.<;5E-06 3.30E-03 1.62E-02 5.49E-Ol -2.81E+00 5 I 

0\ 
5.58E-Ob 6.40E-03 3.13E-02 5.61E-Ol -5.43E+00 a 0 
5.63E-06 6.52E-03 3.18E-02 5.66E-Ol -5.53E+00 10 I 

1.58E-06 9.00E-03 4.31E-02 5.19E-01 -7.61E+00 12 
8.84E-06 1.03E-02 5.01E-02 5.10E-Ol -8.74E+00 11 
i.. 17E-05 1.38E-02 6.63E-02 5.73E-Ol -1.16E+Ol 13 
1.64E-05 1.92E-02 9. 11E-02 5. 64E-0 1 -1.61E+Ol l't 
1.89E-05 2.55E-02 1.19E-Ol 6.45E-Ol -2.12E+Ol 15 
2.24E-05 2.60E-02 1.22E-Ol 5.55E-Ol -2.16E+Ol 16 
2 .• 59E-05 2.96E-02 1.37E-Ol 5. 45E-0 1 -2.45E+Ol 11 
2.<;4E-05 3.35E-02 1.54E-Ol 5.42E-01 -2.16E+Ol 18 

========================================================= 

., 



TABLE A-XII. EXPERIMENTAL DATAIRUN NO. S.09) FOR 
NITROGEN AT T5=148b, V= 9.100, AND 1=1.932. 

P 01 Olf ALPHA or SQ. -------- --------- --------- -------- ---------2.21E-07 1.00E-04 1.47E-03 4ol7E-Ol -b.34E-02 6 3.26E-07 1.40E-04 2.0bE-03 3.95E-Ol -8.88E-02 5 3.68E:-O.l ... _ 1. bOE-O'. l.35E-03 _ . .4 •. 00E:-0 1 -l.OlE-Ot 4 6.32E-07 2.70E-04 3.97E-03 3.9410-01 -l.7lE-Ol 1 6.63E-07 2.80E-04 4.11E-03 3.89E-Ol -1.78E-Ol 7 8.11E-07 3.60E-04 5.29E-03 4.09E-Ol -2.2aE-Ol 3 8. 14E-:-Ol. 3.30E-04 4.SSE-03 3.48E-Ol -2.09E-Ol 8 1.57E-06 7.20E-04 1.06E-02 4. 23E-0 1 -4.56E-Ol 9 3 ~ UE:::.Ob ____ .l. 41E-03 2.07E.-02 ... _ 4 .• 10E-01 -8.93E-:Ol .10 4.S8E-Ob l.9bE-03 2.87E-02 3.94E-Ol -l.24E+OO 11 5.47E-Ob 2.3SE-03 3.44E-02 3.9SE-Ol -1.49E+00 12 b.37E-06 2.75E-03 4.03E-02 3.97E-Ol -1.74E+OO 13 8. 74E-:Ob .- 3.b5E-03 5.34E-Ol 3.84E':Ol -l.3lE+OO l4. 9.16E-Ob 4.05E-03 5.92E-02 4.0bE-Ol -2.5bE+00 lS 
_1~15E.-05. __ .5.20E.-03 7. 59E-02_ .. _.4. 1.4E-0 1 -3.29E+00 16 1.49E-05 b.5SE-03 9.55E-02 4.03E-Ol -4.14E+00 17 1.77E-OS 7.7SE-03 . 1. BE-Ol 4.02E-Ol -4.89E+00 18. 2.18E-05 9.30E-03 L.35E-Ol 3.9lE-01 -5.87E+00 19 l.45E-05 1.OSE-02 1.52E-.Ol .3.93E:-Ol -6.62 E+OO 2. 
2~:=r:::!l:=O!I:'II:.:If~-:::2=!Q=-::n_=-"'"""_~".""_~~2~"""~"''l't~:"fU'I::''I!!~~"'S=_''_~~ ___ ",,,,,0Ir __ 

TABlE_A~XIII.. EXPERIMENTAL DATAIRUN NO. 5.08) F0R. __ 
NITROGEN AT T5=1819, V=17.000~ AND 1=2.893. 

=============================~==========~==~=======~====2 --~---.--.---- -.----.- - -.~-- .. __ . 

_p. ______ .01 

2.32E~0~ 1.00E-04 
2.t3E-07 I.IOE-O~ 

._3.!t 7.E_-:0-",- ____ 1. 70 E:- O~ 
6.~lE-07 l.50E-04 
I. 39E.~Ob __ ... 5. 'tOE-04 
1.40E-Ob 5.70E-0~ 
2.44E:-06 9.50E-04 
4.79E-Ob 1.74E-OJ 
7.16E-06 2.55E-03 
8 .t"3(:'-06 --2; 99E-03 
1.04E-05. 3.70E-0} 
1.42E-OS ~.90E-03 
1.aOE-05 b.IOE-03 
2.3IE-05 6.BOE-0} 

_ .2 .•. 3.7E:-:05. _ 7. 75E-03 
2.43E-05 7.90E-03 

ow ALPHA OT SQ. --------- --------- ---------
2.41E-03 4.97E-Ol 
2.65E-03 4.SIE-Ol 
4. 09E-03 ... _._5 .•. b3E:-Ol 
b.OIE-OJ 4.48E-Ol 
1.30E-02 4.47E-ol 
1.37E-02 4.69E-OI 
2.28E-02 _.4.48f-Ol 
4.18E-02 4.1SE-Ol 
b • .13E~02 ._. __ 4_ •. LOE_-,Ol 
7.18E-02 3.98E-Ot 
S.88E-02 4.0SE-Ol 
1.18E-01 3.9bE-Ol 
l.46E-Ol 3.89E-Ol 
1.63E-01 3.39E-OI 
1.86E-Ot 3.7bE::Ol 
1.89E-Ol 3.73E-Ol 

-4.6lE-02 1 
-5.0SE-02 2 
-7.85E-02 3 
-1.15E-Ol 4 
-2.49E-Ol _ .6 
-2.b3E-Ol 1 
-4.39E-OI. 8 
-8.03E-Ol 9 
-1.18 E+_QO. ___ tO_ 
-1.38E+00 11 
-l.71E+OO 12 
-2.2bE+00 13 
-2.81E+00 .14 
-3.13E+00 15 
-3. 57E-t-OO __ ._ 16 _ 
-3.64E+00 S 

TAeLE .A-XIV. EXPERIMENTAL DATAl RUN NO. S.07) FOR 
NITROGEN AT T5=2127, V=2B.000, AND 1=3.881. 

~~~=.= ::=.==.=.== ::::=== ========= === == ====== === ======:: ::=!= ========:::: 
p- -.. 01 ow ALPH-A OT SQ. ------- --------- --------- --------- ---------

2. ~3E-07 1.00E-04 3.92E-03 b.05E-01 -4.21E-02 7 
4'.53E-07 1.bOE-04 b.2SE-03 5.41E-Ol -b. HE-02 2 
6. ~5E:-:07._ 2.10E-04 8.24E-03 4.b2E-Ol -B.S4E-02 6 
B.74E-07 2.90E-04 1.14E-02 S. 08E-0 1 -1.22E-01 1 
l.47E-06 S.40E-04 2.12E-02 5.60E-Ol -2.27E-Ol 3 
l.47E-Ob S.80E-04 2.l7E-02 b.02E-Ol -2.44E-Ol 5 
2.44E-06 8.90E-04 3.49E-Ol 5.57E-Ol -3.74E-Ot 4 
2. S 5E-06 l.OSE-03 4. 23E-02 5.bOE-01 -4.54E-Ol 13 
4 .1'tE::-.06 _._ .. 1; 47E-OJ 5.7bE-02 5.43E-Ol -6.18E-Ol 9 
5.40E-06 1.a2E-03 1.13E-02 S.15E-Ol -7.b5E-01 10 
6.e4E-Ob. 2.22E-03 8.70E-02 4.96E-Ol -9.3 /tE-01 II 
7.SlE-06 2.43E-03 9.52E-02 4. 76E-0 1 -1.02E+OO 12 
9.47E-Ob 2.90E-03 l.l4E-Ol 4. b8E-0 1 -1.22E'oOO 13 
1.C9E-OS 3.JOE-03 1.29E-Ol 4.b4E-Ol -i.39E+00 14 
1.42E".05 .. 4.2lE-03 1.b5E-Ol 4.53E-Ol -1.77E+OO 15 
I.SSE-OS 4.50E-03 1.76E-Ol 4. 44E-0 1 -l.89E+00 16 
l.79E-OS S.00E-03 1.96E-01 4.26E-Ol -2.10E+00 11 
2.eBE-OS 5. SOE-03 2.27E-Ol 4.25E-Ol -2.44E+00. 18 
2.34E-OS ..6.50E-03 2.54E-Ol 4.25E-Ol -2.7310+00 19 

~=~~============2:=======~=:=:========~==~==============~ 

TAeLE. A-XV. EXPERiMENTAL DATAl RUN NO. 5.0b) FOR 
NITROGEN AT T5='2403. V=41.000. AND 1=4.821. 

===================================~==============~====== 

p 01 

5 ._elE:-O L 1. bOE-04 
6.1SE-01 i.30E-04 
B._t.ZE::O.1.. . .. l.00E-04 

·9.79E-07 2.30E-04 
1.49E-06 l.80E-04 
1.e4E-06 4.30E-04 
2. 71 E.-:O 6 _5.90E-0't 
3.E'tE-Ob 7.50E-04 
5 •. 2.6E.::.06_ .. 1. liE-OJ 
b.C5E~Ob 1.29E-OJ 
9. OOE~06,. 1.95E-03 
I.C4E-OS 2.2bE-03 
1. UE.:-OS 2.52E-03 
1.42E-OS 3.05E-03 
1.. 67:E.,,:.O 5_. ____ 3 .• HE-OJ 
1.a9E-05 3.95E-03 
1.90E-:05 .3.B9E-OJ 
2.3IE-OS 4.b5E-03 
.2. 53.E.::OS.. 5.30E-03 
2.6lE-05 5.55E-03 

ow ALPHA 

5.84E-Ol 
4.50E-Ol 

.. 4.97E-0t-
5.03E-Ol 
4.0If-01 
5. OOE-O 1 
4.b7E-01 

1. 03E-02 
8.37E-03 
i.29E-02 
1. /t8E-Ol 
l.80E-02 
2. HE-02 
3.BOE-02 
4.83E-02 
7. 14E-02 ... 
8.30E-02 
1.25E-Ol 
l.'t5E-Ol 
l.blE-Ol 
1.96E-Ol 
2. l4E-Ol 
2.54E-Ol 
2.50E-Ol 
2.99E-Ol 
3.40E-OI 
3.5bE-01 

4.ISE-Ol 
4.51E-Ol 
4.56E-OI 
4. b4E-Ol 
4. 64E-0 1 
4. 88E-0 I 
4.59E-OI 

.4.26E-Ol 
4.4bE-Ol 
4.38E-0 1 
4.30E-OI 
4.49E-Ol 
4.53E-Ol 

or SQ. 
---------
-1.55E-02 1 
-6. BE-02. 3 
-<j.43E-02 4 
-1.08E-01 2 
-l.32E-Ol S 
-2.03E-Ol b 
-2.7SE-Ol 7 
-1.54E-01 B 
-5.l3E-01 9 
-6.08E-Ol 13 
-9.19E-Ol 10 
-1.07E+00 12 
-1.19E+00 11 
-1.44E+00 14 
-1.57E+OO 20 
-1.86E+00 Ib 
-1.83E+00 15 
-2.19E+OO 18 
-2.50E+00 17 
-2.blE+00 19 

I 
0\ 
f-J 
I 



TABLE A-XVI EXPERIMENTAL DATAl RUN NO. 5.051 FOR 
NITROGEN'AT TS:2680, V=51.500, AND 1=5.829. 

===~===========~========================================-. . 

P 01 OW ALPHA OT SQ. 
-------- --------- --------- --------- ---------
6.84E-Ol l.OOE-Olt 1.17E-03 3.28E-Ol -3.16E-02 Z 
1.OOE-06 1. ItOE-Olt 1.09E-02 3. lItE-Ol -5.26E-02 3 
1.l5E-06 2.S0E-Olt, 1.94E-02 4.16E-Ol -9.40E-02 .. 
1.45E-06 2.30E-Olt 1.19E-02 3.55E-Ol -8.64E-02 t 
1.S8E-06 2.90E-Oft 2.2SE-02 3.29E-Ol -1.09E-Ol 6 
2.C1E-06 3.10E-04 2. 'tlE-02 l.36E-Ol -1.17E-Ol 5 
3.1ZE-Ob 4.60E-04 3.51E-02 3.31E-Ol -l.13E-Ol 1 
4.11E-06 6.30E-04 It.90E-02 3.44E-Ol -2. HE-Ol 8 
5.C3E-06 1.50E-Olt S.83E-02 3.35E-Ol -2.82E-:-Ol 20 
5.4ZE-Ob 8.50E-04 6.60E-02 3.52E-Ol - 3. 19E-Ol 9 
1.C5E-Ob 1.02E-Ol 1.9l.E-02 3.25E-Ol -3. B3 E-Ol 10 
1.b8E-Ob 1.l4E-Ol B.86E-02 l.BE-Ol -4.28E-Ol 11 
9.37E-06 1.3SE:-03 1.05E-Ol 3.23E-Ol -5.01E-Ol, 12 
9.41E-Ob 1.41E-Ol 1.l4E-01 3.48E-Ol -5.52E-Ol 13 
1.C9E-05 __ 1. b8E-03 1. 3lE-0 1. 3.44E-0.l -6.31E:-0'--._l4. 
1.33E-05 2.04E-Ol 1.58E-Ol 3.45E-!Jl -1.66E-Ol 15 
1. HE-OS 2.SSE-03 1.98E-Ot 3.29E-Ol -9. 5SE-Ol ..... 17 
1.S3E-05 2.10E-03 2.10E-Ol 3.14E-Ol -l.OlE+OO 16 
1.S9E-OS. 2.82E-03 2.19E-Ol 3.1SE-Ol -1.06E+00 18 
2.84E-05 3.95E-03 l.01E-01 l.t2E-01 -1.4BE+00 19 

_ .. _---_.--_.--". - . . ---_. __ .. -

TABLE A-XVII. EXPERIMENTAL OATAIRUN NO. 6.061 FOR 
. ARGON AT TS: 999, V= 2.310, AND 1= .819 •. 

========================================================a .- .- - •.... -." ." ----- ". -_._--.--

p 01 

1.61E-01 1.10E-04 
1.90E-Ol 1.20E-Olt 
3.C8E~07 2:00E-04 
3.37E-Ol 2.40E-'04 
5.86E-07 4.00E-04 
8.Z0E-01 5.ltOE-04 
B.l5E-Ol. 5.bOE-04 
1.27E-06 9.40E-04 
1 .•. 3.ZE:-.O.l'. __ 1.02E-03 
1.B9E-06 1.41E-Ol 
2.81E-Ob Z.19E-03 
3.ZSE-06 2.4bE-03 
4.C9E-06 3.20E-03 
7.!ZE-06· S.1SE-03 

. 9. 5ZE:-06 __ ._.1. 40E-03 
1.Z0E-OS 9.40E-Ol 
1.!2E-05 1.11E-02 
1.11E-05 1.41E-02 
Z.lSE-OS i.71E-02 
2.42E-05 1.9SE-02 

OW . ALPHA 

It.55E-0~ 5.96E-Ol 
4.96E-04 5.S0E-Ol 
B.21E-04 5.~1E-Ol 
9.92E-04 6.22E-Ol 
1.ASE-03 S.96E-Ol 
2.23E-03 5.14E-Ol 
2.31E-03 S.S5E-Ol 
l.SBE-03 6.43E-Ol 

.. 4 •. 21E--:D.l . ___ 6.,14E-.Ol 
6.05E-03 6.18E-Ol 
9.00E-03 6.18E-Ol 
1.01E-02 6.SSE-Ol 
1.31E-02 6.BOE-Ol 
2.34E-02 6.BOE-Ol 
3.00E-02._. b •. llE-:Ol 
3. 19E-02 6.14E-Ol 
4.45E-02 1.24E-Ol 
5.60E-02 1.04E-Ol 
b.14E-02 6.77E-Ol 
1.64E-02 6.S6E-Ol 

OT SQ. 

-1.12E-OI 1 
-1.22E-01 2 
-2.04E-Ol __ . __ l. 
-2.45E-Ol 6 
-4.01E-01. .5 
-5.50E-Ol .. 
-S.10E-Ol 9 
-9.51E-Ol 10 
-l.04E+00_ .. __ 1t 
-1.50E+00 II 
-2.23E+00 12 
-Z.SOE+OO 7 
-3.2SE+00 13 
-S.B2E+00----l .. 
-1.41E+00 15 
-9.41 E':'oii--i-i) 
-l.lZE+Ol 17 
-1.41E+Ol --l'S' 
-l.llE+Ol 19 
-1.94E+Ol' 20 

===~==================:s=================:==============c 

TABLE A-XVIII. EXPERIMENTAL DATAl RUN NO~' 6.051 FOR 
"ARGON AT T5=1439, V= 8.221, AND 1=1.192. 

.7.=:~_=::::=:::::_=:.===================~==_================= ======== 

P 01 OW ALPHA OT SQ. 
,------- --------- --------- -------- ---------
3.22E-01 1.10E-04 1.34E-03 S.39E-Ol -6.41E-02 1 
[ •• lOE-Ol .. 1.30E-04 1. SBE-03 5.00E-Ol -1.65E-02 2 
4.39E-:Ol 1.50E-04 1. B2E-03 S.39E-Ol -S.83E-Ot S 
5.86E-07 1.50E-04 1.82E-0) 4. 04E-O 1 -B.83E-02 3 
1.16E-07 2.10E-0~ 2.55E-03 4.27E-Ol -1.24E-Ol 4 
S.C6E-Ol l.SOE-04 3.04E-03 4.90E-Ol -1.41E-OI 6 
1.4SE-06 4.30E-04 5.2lE-03 4.68E-Ol -2.53E-Ol lO 
l.C2E-Ob 5.60E-04 6. BIE-03 4.37E-Ol -3.29E-Ol 7 
2.C4E-06 5.10E-04 b.93E-03 4.4lE-01 -3.35E-Ol S 
4.39E=06'-- 1.35E-03 1.64E-02 4.B4E-Ol -1.94E-01 9' 
1.06E-06 2.l6E-03. 2.62E-02 4.8ZE-Ol -1.21E+00 10 
8.49E-06 2.32E-03 2.81E-02 4.l0E-01 -1.36E+00 11 
1.16E-05 3.40E-03 4.1lE-02 4.63E-Ol -2.00E+00 12 
1.35E-OS 4.05E-03 4.90E-02 4.BE-Ol -l.38E+OO 13 
1 ._ 6.1E:-.0 S 5.00E-03 6.05E-02 4.llE-01 -2.93E+00 14 
l.ZOE-05 6.50E-03 1.85E-02 4. 65E-Q 1 -3.81E+OO 15 
2.1ZE-OS 1.80E-03 9.40E-02 4.50E-Ol. -4.57E+OO 16 
3.30E-OS 9.60E-03 1.15E-Ol 4.51E-Ol -S.62E+00 11 
3. HE-05 1.08E-02 1.lOE-01 4. 56E-Ol -6.32E+OO IB 
'I. Z7E-05 1.22E-02 1.41E-01 4.49E-Ol -1.15E+00 19 
-'--'~'---'--'-'--"'-" _. 
~====a====~============================~================~ 

TABLE A-XIX • 
ARGON 

EXPERIMENTAL DATAl RUN NO. 6.041 FOR 
AT TS=11BB, V=16.710, AND l~l.113. 

========================================================= ---- --- --'--- - . _.. - _.. . -

OW ALPHA 

l.1SE-01 1.00E-0~ 2.61E-03 9.3lE-Ol 
4.69E-07 1.30E-04 3.39E-03 1.19E-Ol 
1'.'l.l1;:::Q.1 __ .2 • .10E-04. 5.4BE-03 b.B9E-01 
8.49E-01 2.30E-04 6.00E-03 1.0lE-01 
S.64E-0.1 .. __ . __ 1.10E-04 4.44E-03 5.10E-OJ 
1.l3E-06 3.10E-04 B.09E-03 6.53E-Ol 
1. 45E.-06._. __ 4.30E-04 1.12E-02 7.69E-Ol 
1.58E-06 3.90E-04 1.02E-02 6.l9E-01 
1.blE-06 4.20E-04 ... J.IOE-.02 6.16E-Ol 
2-;jie-=-oi.--5:Z0e=04 1. 36E-OZ-- 5.-68E':'Ol 
3.,46E-06 .. 1.60E-'04 1.98E-02. 5.10E-Ol 
4.61E-06 1.05E-03 2.74E-02 5.90E-Ol 
B.b4E-06 1.83E-03 4.11E-02 5.49E-Ol 
1 :CBE:'-OS--' '2. 2lE-03 5.19E-02 5. 31E-0 1 
1 .• 7C?E-0.L':"'J .•. 50E::03_ 9.11E:-.02 ___ S~.l.6E:-Ol 
1.18E-05 3~56E-03 9.21E-02 5.18E-Ol 
2 .• l4.E~.o5 ___ 4.30E-03 1.llE-Ol 4.91E-Ol 
2.6BE-05 5.30E-03 1.3SE~Ol---S.llE-01 
3.16E-05 6.00E-03 1.56E-Ol 4.91E-Ol 
3:60E-=05---·b.20E-03 1.61E-01 4.4SE-Ol 
-------------- ,.. __ ............. _- .... -_._-_._--_ .. _ .. _-

OT SQ. 

-5.3SE-02 'I 
-1.00E-02 1 
-1.l3E-Ol . _____ 2 .. 
-1.l4E-01 9 
-9.15E-02 5 
-1.67E-Ol 6 
-2.31E-Ol 3 
-Z.10E-Ol 10 
-2.26E-Ol 14 
-2. SOE-Ol'- --i-' 
-4.09E-Ol 8 
-5.6SE-Ol 11 
-9.84E-Ol 12 
-1.19E+00 13 
-1.8BE+00 ____ .l!i __ 
-1.91E+00 16 
-2.31 E+OO 11 
-2.85E+00 18 
-3.22E+00 19 
-3.33E+OO 20 

a======================================================== 

" .. 

, 
1<)' 
I 



e· 

TABLE A-XX. 
ARGON 

P 

EXPERIMENTAL DATAl RUN NO. 6.0ll FOR 
AT TS=239b, V=41.350, AND 1=4.762. 

01 OW ALPHA DT -------- --------- --------- --------- ---------
6.74E-07 1.00E-04 5.97E-03 6.25E-OI -4.26E-Ol 
7.HE-07 1.20E-04 7.16E-03 6.39E-OI -5.11E-02 
9.€IE-07 1.90E-04 1. DE-02 8.I5E-Ol -8.10E-02 
l.46E-Ob l.40E-04 1.43E-Ol 6.90E-Ol -1.02E-Ol 
1.~4E-06 l.10E-04 1.25E-02 5.75E-OI -8.95E-02 
2.42E-06 3.bOE-04 2.15E-02 6.27E-Ol -l.53E-Ol 
3.HE-06 5.80E-04 3.46E-Ol 6.24E-Ol -2.47E-Ol 
4.€3E-06 8.00E-04 4.77E·-02 6.97E-Ot -3.41E-Ol 
7.79E-06 1.14E-03 6.80E-02 6.lbE-01 -4.86E-Ol 
I.COE-05 1. SOE-03 8.94E-02 6.29E-Ol -6.39E-Ol 
1.27E-05 1.8bE-03 1.11E-Ot 6.19E-01 -7.nE-Ot 
1.49E-05 2.20E-03 1.HE-01 6.20E-Ot -9.31E-Ol 
1.76E-05 2.60E-03 1.5SE-01 6.2lE-01 -l.11E+OO 
2.28E-05 3 •. 20E-03 1.91E-01 5.89E-Ot -1.36E+00 
2.66E-05 3.65E-03 2.17E-01 5.78E-Ol -1.55E+00 
2 :70E-05 3.70E-03 2.20E-Ol 5.76E-Ot -1.58E+00 
3.C3E-05 4.00E-03 2.38E-01 5.55E-Ol -1.70E+00 
3.78E-05 4. 90E~03 2.92E-Ol 5.45E-Ol -2.09E+00 

SQ. 

3 
5 
4 
2 
1 
6 
1 
8 
9 

10 
11 
12 
13 
1ft 
16 
15 
17 
18 

:1= = == ===::::::::::: =:::::::::: ===:===== ===;:::;:: ====== ===== =====-'=:"~=;=:::1::====:::::.:Il. 

TABLE A-XXI. 
ARGON 

EXPERIMENTAL OATA(RUN NO. 6.0tl FOR 
AT TS=2b74, V=57.2S0, AND 1=5.752. 

:: :::::::::=:;:;:::.:=:::::::=:: ======== :::::===:::===== ==== === == ==== ======.=~ ~ 

P 01 OW ALPHA OT SQ. 
-------- ------- --------- --------- --------
1.l7E-06 1.30E-04 1.01E-02 5.38E-Ol -4.90E-02 13 
1.84E-06 1.70E-04 1.32E-02 4.45E-Ol -6.41E-02 3 
2.52E-06 2.00E-04 1.55E-02 3.83E-Ol ":7. 54E-02 H 
3.nE-06 2.70E-04 2.09E-02 3.5SE-Ot -1.OlE-Ot 4 
3.88E-Ob 3.10E-'04 2.40E-02 3.85E-Ol -l.l7E-Ol. .. 1 
6.37E-06 3.80E-04 2.94E-02 2.88E-Ol -1.43E-01 2 
9.17E-06 6.00E-04 4.b4E-02 2.96E-Ot -2.2bE-01 . 6 
1.21E-05 8.10E-04 6.27E-02 3.22E-Ol -3.05E-Ot 5 
1.S0E:-05 9.60E-04 7.431:-02 3.08E-Ot -3.b2E-:Ot __ ._1 .. 
1.73E-05 t.l1E-03 9.05E-02 3.26E-Ot -4.41E-Ot 8 
2.12E-05 1.23E-03 9.52E-02 2.79E-Ol -4.63E-Ol -. 9 
2.BE-05 t.30E-03 1.01E-Ol 2. 69E-0 1 -4.90E-01 10 
2.S4E-05 1. bOE-03 1.24E-Ol 3.04E-Ol -b.03E-01 II 
2.82E-05 1.90E-03 1.47E-01 3.25E-Ol -7.16E-Ot - "12 
Z.8bE-05 1.95E-03 1.51E-.Ol 3 .• Z.51E:-::O 1 -7.35E-:OL .... l~. 

TABLE A-XXII. EXPERIMENTAL OATA(RUN NO. 7.011 FOR 
. KRYPTON AT TS=1089, V= 3.158, AND 1= .987. 
~ = = =~~-~~=:..== == =;: ========== == = ==;;===== =-==== ========= =========. 

P 01 OW ALPHA Of SQ. 
-------- --------- --------- --------- ---------
1.18E-07 1.00E-04 5.51E-04 1.28E+00 -8.99E-02 31 
1. HE-07 1.00E-04 5.57E-04 8.33E-Ol -8.99E-02 3 
1.C;3E~07 1.50E-04 8.35E-04· 1.17E+00 -1.35E-Ol 30 
2. l3E-01 1.70E-04 9.46E-04 1.20E+00 -1.53E-Ol 29 
2.21E-07 1.50E-04 8.35E-04 1.02E+00 -1.35E-01 28 
l.68E-07 1.30E-04 7.23E-04 7. 31E-0 1 -1.t7E-Ot 2 
Z.82E-07 2.20E-04 1.22E-03 1.18E+00 -1.98E-01 27 
3.14E-07 1.50E-04 8.3SE-04 7.21E-Ol -1.35E-01 4 
".22E_-07 2.80E-04 1.5bE-03 1.31HOO -2.S2E-Ol .26 - . 

3.S0E-Ol 1.80E-04 1.00E-03 7.76E-Ol -1.62E-01 5 
4.29E-Ol 3.20E-04 1. HE-03 1.12E+00 -2.88E-Ol 25 
4.49E-Ol 2.40E-04 1.34E-03 8.0bE-Ol -2.16E-Ol 6 
4.5bE-07 2.60E-04 1.45E-03 8.bOE-Ol -2.34E-Ol 1 
4.C;ZE-07 2.70E-04 1.50E-03 8.27E-Ot -2.43 E-Ot 1 
$.lOE-Ol 3.50E-04 1.95E-03 1.04E+00 -3.I5E-Ol 24 
7.38E-01 S.30E-04 2.9SE-03 1.08E+00 -4.76E-Ot 8 I 
1.38E-07 S.30E-04 2.95E-03 1.08E+00 -4.76E-Ol 23 0\ 

\JJ 9.CSE-07 6.bOE-04 3.b7E-03 1.10E+00 -S.93E-Ol 22 I 
1.21E-06 9.30E-04 5.11E-0) 1.1SE+00 -8.3SE-01 9 
1. HE-06 1.46E-03 8.10E-0) 1.24E+00 -l.31E+00 21 
1.93.E~06 __ 1..47E-03 8.1SE-03 1.I5E+00 -1.32E+OO. ' lO 
2.27E-06 1. HE-03 9.81E-03 1.17E+00 -1.59E+00 20 
2.90E-06 2.22E-0) 1.23E-02 1.15E+00 -1.99E+00 11 
3.34E-06 2.55E-03 1.41E-02 1.1SE+00 -2.29E+00 19 
4.29E-06 3.60E-03 i.99E-02 1.26E+00 -3.23E+00 12 
4.16E-06 3.90E-03 2.15E-02 1.23E+00 -3.49E+00 18 
5.50E::-06_._. _ 4. 60E-03 2.53E-02 1.26E+00 -4.12E+00 13 
6.10E-06 5.iOE-03 2.81E-02 1.25E+OO -4.56E+00 11 
.1. 11E-06 6.30E-03 3.46E-02 1.33E+OO -5.63E+00 14 
8.C5E-06 8.00E-03 4.37E-02 1.49E+00 -7.14E+00 15 
1.C9E-05 .. 9.00E-03 4.91E-02 1.24E+00 -8.02E+OO 16 

=.:=-=-:==.~-==-=::-~.=-~~=======:::;==::::::===========.:=====================::::= 



-64-

TABLE A-XXIII. EXPERIMENTAL OATA(RUN NO. 7.06) FOR 
KRYPTON AT T5=1463, V= 8.703, AND 1=1.848. 

========================================================= 

P 

4.3SE-07 
6.09E-07 
8.S2E-07 
1.G2E-06 
1.~2E~06 
1.78E-06 
2.18E-06 
2.76E-06 
3.C9E-06 
4.42E-06 
S.12E-06 
5 .. 73E-06 
1.83E-06 
7.83E-06 
8.56E-06 

01 

1.00E-04 
1.50E-04 
2.10E-04 
3.40E-04 
5.30E-04 
6 .. 30E-04 
6.50E-04 
1 .. 14E-03 
9.60E-04 
1.59E-03 

. 1.77E-03 
2.01E-03 
3. lOE-03 
3.00E-03 
3 .. 60E-03 

ow 

1.35E-03 
2.03E-03 
Z.84E-03 
4.60E-03 
7.11E-03 
8e52E-03 
8.79E-03 
1.54E-02 
1.30E-02 
2. 15E-02 
2.39E-02 
2.80E-02 
4.18E-OZ 
4.05E-02 
4.85E-02 

ALPHA DT 
--------- ---------

5.72E-Ol 
6.13E-Ol 
5.86E-Ol 
8.28E-Ol 
8o67E-Ol 
8.79E-Ol 
7.44E-Ol 
1 .. 03E+00 
1.74E-Ol 
8.94E-Ol 
8.60E-Ol 
8.99E-Ol 
9.84E-Ol 
9.5ZE-Ol 
1.05E+OO 

-6.18E-02 
-9.27E-OZ 
-1.30E-Ol 
-2.lOE-01 
-3.Z7E-Ol 
-3.89E-Ol 
-4.01E-Ol 
-7.04E-Ol 
-S.93E-Ol 
-9.81E-Ol 
-1.09E+OO 

·-1.28E+OO 
-1.91E+OO 
-1.8SE+OO 
-Z.22E+OO 

SQ. 

14 
15 
13 

1 
3 

12 
2 

11 
4 
5 

10 
6 
8 
9 
7 

~=======:===========================~=~================== 

TABLE A-XXIV. EXPERIMENTAL OATA(RUN NO. 7.05) FOR 
KRYPTON AT T5=1812, V=11.640, AND 1=2.833. 

============-============================================ 

p 

2.61E-07 
3. 22E.;..07 
3.74E-07 
See8E-01 
9.14E-01 
1.03E-06 
l.e7E-06 
1.44E-06 
1.61E-06 
1 .. t3E-06 
1.74E-06 
2.39E-06 
2.65E-06 
2.E1E-06 
3.42E-06 
40C5E-06 
4. €6E-06 
5.21E-06 
5.22E-06 
5.29E-06 
6.56E-06 
7.66E-06 
1.90E-06 
8e1ZE-06 
8.70E-06 

01 

1.30E-04 
1.30E-04 
1.10E~04 
1.50E-04 
2 .. 80E-04 
2.$OE-04 
2.70E-04 
4. SOE-04 
4.80E-04 
4.50E-04 
5.00E-04 
6.60E-04 
6.50E-04 
7.20E-04 
·9 •. 60E-04 
100SE-03 
1035E-03 . 
1.38E-03 
1.41E-03 
1.44E-03 
1.59E-03 
2.16E-03 
2.19E-03 
2.25E-03 
2.10E-03 

ow 

3.09E-03 
3.09E-03 
2.61E-03 
3.56E-03 
6 .. 65E-03 
6.65E-03 
6.41E-03 
1.01E-02 
1.14E-02 
1.07E-OZ 
1.19E-OZ 
1 .. 57E-OZ 
I.S4E-OZ 
1.71E-02 
Z.28E-OZ 
2.49E-02 
3.Z0E-02 
3. Z7E-02 
3.34E-02 
3.42E-02 
3.77E-02 
5.12E-OZ 
5.19E-OZ 
5.3:3E-02 
6.40E-OZ 

ALPHA 

1.67E+00 
1 .. 36E+00 
9 .. 89E':"01 
9.94E-Ol 
1.0312+00. 
9.17E-Ol 
8.46E-Ol 
1.0SE+OO 
1 .. 00E+OO 
9.27E-Ol 
9. 66E-0 1 
9.27E-Ol 
8.23E-Ol 
8.43E-Ol 
9.45E-Ol 
8.7ZE-Ol 
9.34E-Ol 
8891E-Ol 
9.08E-Ol 
9.14E-Ol 
7.68E-Ol 
9.48E-Ol 
9.31E-Ol 
9.3lE-01 
1.04E+00 

DT 

-6.00E-02 
-6.00E-02 
-5.08E-DZ 
-6.93E-02 
-1.29E-Ol 
-l.29E-01 
-1.25E-01 
-2.08E-Ol 
-Z.22E-Ol 
-2o08E-Ol 
-2.3lE-01 
-3.05E-Ol 
-3.00E-Ol 
-3.32E-Ol 
-4.43E-Ol 
-4 .. 85E-Ol 
-6.23 E-Ol 
-6.37E-Ol 
-6.51E-Ol 
-6.65E-Ol 
-7.34E-Ol 
-9.97E-Ol 
-lo0lE+00 
-1.04E+00 
-1.25E+00 

SQ. 

16 
15 
13 
17 
12 
18 
14 

2 
10 
11 
19 

9 
20 

1 
3 

21 
4 

22 
S 
7 

Z3 
24 

6 
8 

25 

========================~=======================:===~==== 



TABLE A-XXV. 
KR YPTON 

EXPERIMENTAL DATA(RUN NO. 18.03) FOR 
AT T5=2141, V=28.550. AND [=4.280. 

==========,=====:===============================:==~====== 

P Dl DW ALPHA DT 
-------- --------- --------- --------- ---------
1.16E-06 
1.43E-06 
1.11E-06 
1.83E-06 
2.50E-06 
3.C3E-06 
3.12E-06 
3.93E-06 
4.11E-06 
4.55E-06 
4.60E-06 
5.36E-06 
5.36E-06 
5.36E-06 

1.40E-04 
2.00E-04 
2.60E-04 
3.40E-04 
3.80E-04 
4.50E-04 
4.20E-04 
6.00E-04 
5.70E-04 
7.50E-04 
7.50E-04 
8.50E-04 
9.00E-04 
1.00E-03 

5.20E-03 
7.42E-03 
9.65E-03 
1.26E-02 
1.41E-02 
1.67E-02 
1.56E-02 
2.23E-02 
2.12E-02 
2.78E-02 
2.78E-02 
3.15E-02 
3.34E-02 
3.71E-02 

5.21E-01 
6.05E-01 
6.55E-01 
8.02E-01 
6.56E-Ol 
6.40E-01 
5.80E-01 
6.60E-Ol 
5.99E-Ol 
7.11E-01 
7. 04E-0 1 
6.85E-01 
7.25E-Ol 
8.06E-01 

-5.45E-02 
-7.78 E-02 
-1.01 E-01 
-1.32E-01 
-1.48E-01 
-1.75E-01 
-1.63E-01 
-2.33E-01 
-2.22E-01 
-2.92E-01 
-2.92E-01 
-3.31E-01 
-3.50E-01 
-3.89E-01 

SQ. 

8 
9 
7 

10 
6 
5 

11 
4 

12 
1 
3 
2 

13 
14 

=======:===~===================~=~================~~~~~~~ 

TABLE A-XXVI-"_. EXPERIMENTAL DATA(RUN NO. 7.03) FOR 
KRYPTUN AT T5=2426, V=43.020. AND I~4.846. 

========================================================= 

p 

4.66E-07 
7.88E-07 
8.54(-07 
1.04E-06 
1.42E-06 
1.65E-06 
2.44E-06 
2.46E-06 
2.52E-06 
3.43E-06 
3.61E-06 
4.33E-06 
4.E6E-06 
4.99E-06 
6.70E-06 
7.36E-06 

01 

1.00E-04 
1.40E-04 
1.70E-04 
2.50E-04 
2.00E-04 
2.30E-04 
4.60E-04 
4.00E-04 
4.70E-04 
7.00E-04 
6.80E-04 
9.60E-04 
8.80E-04 
9.90E-04 
1.41E-03 
1.74E-03 

ow 

5.75E-03 
8.05E-03 
9.77E-03 
1.44E-02 
1.15E-02 
1.32E-02 
2.64E-02 
2.30E-02 
2.70E-02 
4.02E-02 
3.91E-02 
5.52E-02 
5.06E-02 
5.69E-02 
8.10E-02 
1.00E-01 

ALPHA 

1.24E+00 
1.03E+00 
1.15E+00 
1.39E+00 
8.17E-01 
8.05E-01 
1.09E+00 
9.41E-01 
1.08E+00 
1.18E+00 
1.09E+00 
1.28E+00 
1.05E+00 
1.15E+00 
1.22E+00 
1.37E+00 

oT 

-3.91E-02 
-5.48E-02 
-6.65.E-02 
-9.78E-02 
-7.83E-02 
-9.00E-02 
-1.80E-01 
-1.57E-01 
-1.84E-01 
-2.74E-01 
-2.66E-01 
-3.76E-01 
-3.44E-01 
-3.87E-Ol 
-5.52 E-01 
-6.81 E-01 

SQ. 

1 
16 . 

2 
15 

3 
14 

5 
4 

13 
6 

12 
7 

11 
10 

9 
8 

c======================================================== 

TABLE A-XXVII. EXPERIMENTAL OATA(RUN NO. 7.02) FOR 
KRYPTON AT TS=2707, V=59.380, AND 1=5.856. 

====================================================~==== 

P 

1.42E-06 
1.83E-06 
2.36E-06 
2.78E-06 
2.E4E-06 
3.61E-06 
3.<;4E-06 
4.01E-06 
4.99E-06 
6.11E-06 
7.03E-06 

01 

1.80E-04 
2~10E-04 
2.00E-04 
3.20E-04 
3.70E-04 
4.00E-04 
4.30E-04 
4.30E-04 
5.00E-04 
7.20E-04 
8.10E-04 

ow 

1.35E-02 
1.58E-02 
1.50E-02 
2.41E-02 
2.78E-02 
3.01E-02 
3.23E-02 
3.23E-02 
3.76E-02 
5.41E-02 
6.09E-:02 

ALPHA 

8.49E-01 
7.67E-01 
5.66E-01 
7. 71E-O 1 
8. 73E-O 1 
7.42E-Ol 
7.30E-Ol 
7.18E-01 
6.70E-Ol 
7.89E-Ol 
7.71E-Ol 

oT 

-6.17E-02 
-7.20E-02 
-6.86E-02 
-1.10E-Ol 
-1.27 E-01 
-1.37E-01 
-1.47E-Ol 
-1~47E-01 
-1.71E-01 
-2.47E-Ol 
-2.78E-Ol 

SQ. 

2 
6 
3 
1 
5 
4 
8 
7 
9 

10 
11 

===========~============================================= 



-66-

TABLE A-XXVIII.EXPERHlENTAL DATA (RUN' NO. 10.oll FOR 
NEOll--A:r DIFFERENT TUNGSTEN TEH?ERATURES. 

p. 01 ALPHA or SQ. y 

------ ------ ---~-- -~--- .... -------- -------- --------- ---------
rs T~ 

. 1.12E-OS a.OOE-03 8.b4E-03 2.1ZE-O! -1.22E+Ol 59 5.850E-Ol 3.462E-Ol 693 379 
2.00E-05 7.90E-03 1.B5E-02 1.60E-Ol -6.53E-00 58 1.S63E+00 6.496E-Ol 911 395 
1.60E":05· 5.00E-03 1.87E:"OZ 1.8LE:"01 -4.98E-00 '57 z.r85E+00 -7.658E-Ol '98)--', '420 
Z.16E-05 5.10E-03 Z.94E-OZ 1.81E-Ol -4.71E+00 56 3.235E+00 9.719E-Ol 1093 441 
3.72E-05 6.80E-03 4.95E-OZ L.58E-01 -5.66E-00 55 4.31IE+00 1.IS1E+D) 1187 437 
3.3aE-05 4.90E-03 4.Z5E-02 1.39E-Ol -3.60E+00 54 5.~3DE+OD 1.339E+OO lZ53 432 

'--2~ZOE-05 ·".2.60E-03· ·Z.69E-OZ 1.22E-01 -1.72E+00 53 6.732E+00 1.529E+00 1351 426 
2.80E-05 3.05E-03 3.6ZE-02 1.ZOE-01 -l.BOE+OO 52 8.11JE+OJ 1.717E+00 1423 433 
2.68E-:"OS·-·.2.8SE-03- ·3·;71E';'0.2 r~·ZlE';'01·-:"1.49E+00 51' 9.S4DE+00 ·1.910E+00 .------ 1504 443 
1.7ZE-OS Z.08E-03 3.71E-02 1.77E-Ol -1.27E+OO 50 1.132E+Ol 2.110E+00 1579 524 
l.72E-05 Z~04E:"03 3.90E-OZ 1.77E:"01 '-1.12E+00 ... '49 1.29JE+012.297E+00 1644 536 
1.4ZE-OS l.68E-03 3.54E-OZ 1.85E-01.-8.43E-Ol 48 1.482E+Ol 2.489E+00 1716 560 
t'-a6E:"OS' 'Z~OOE-03 4.78E='02 1.86E-OC:"1.06E+00 60 1.588E+Ol 2.599E+00 - 1754 568 
1.68E-OS l.7SE-0) 4.48E-02 1.90E-Ol -~.50E-Ol 66 1.S55E+Ol 2.659E+00 1775 578 

·-1~Z4E-OS----f.38E-03·-r.·59E-02·--·2.05E-or -7~53E~or' . 46 ----. 1.H5E+0"! 2.6720+00 1779- . 602 
3.32E-05 3.45E-03 8.95E-02 1.92E-Ol -1.8BE+00 47 1.3b5E+Ol 2.672E+00 1779 581 
i~32E-0's"f~35E:::oj-' 3.70e--·oi-- ·f.90E:"0!"·-6. 73E-Ol 4~ ··1.383E+Ol 2.879E+00 1849' 592 
3.60E-05 3.60E-03 9.84E-02 i.86E-01 -1.79E+00 45 1.383E+Ol 2.879E+00 1849 585 
2.48E-OS 2.28E":03 6.5CaE-02 1.nE-Ol -1.03E+00 "t2 2.103E+Ol 3.073E+00 1914 576 
7.44E-06 6.90E-04 1.99E-02 1.74E-Ol -3.11E-Ol 43 2.103E+01 3.073E+00 1914 578 
1.48E-OS '1.-3-21'::"03""- 4.44E-02 -"l.89E-or -6.44E-Ol· 41' 2.265E+Ol 3.22lE+OO -·----19t-l ---'612 
1.29E-05 9.60E-04 3.48E-02 1.63E-Ol -4.43E-Ol 39 2.555E+Ol 3.4~lE+OO 2036 581 
3.40E'::OS··-2~61E':"Oj 9.4bE-02 1~6SE-Ol -1.20E~00 40 2.;55E+Ol 3.45LE+Do 203~ 590 
1.34E-05 9.30E-04 3.69E-02 1.63E-Ol -4.44E-Ol 65 2.~83E+Ol 3.571E+OO 2073 587 

-i.24E":OS2~37E'::03·9'-44E':02 1.72E:"01 -1; 13E.OO 61 2.t-98E+Ot 3.577E+00· 2075 -604' 
1.9QE-OS 1.29E-03 5.28E-02 1.64E-Ol -6.23E-Ol 37 2.735E+Ol 3.610E+00 2085 590 

- -2 ~-a4E=-05 ---1. 92E-03 - 7-. 86E':'OZ - 1 ~6-3E=OT-=9~-27E;:OC--- --38 -.-. -··-·Z. 735E+Ol - 3.61 OE +00 - -- -.--- 2085--' .. ----.-- 589"" 
2.88E-05 1.80E-OJ 7.63E-02 1.55E-Ol -S.BIE-O! 67 2.794E+Ol 3.654E+00 2099 S76 

--i-.67E-05 -9·~30E-:"-(f4·--3.82E='02----1.31E-Ol -4.06E-Ol 35 2.933E+Ol 3.HIE+00· ·2i32·- . 538 
3.64E-0~ 2.19E-03 8.99E-02 1.42E-Ol -9.56E-Ol 36 2.~33E+Ol 3.76IE+00 2132 557 

-1:-·OU:=OS--S.36l::"O-4---2~38-E:':02 -C.32E:'-Or-';;Z;"3sE·:OC-·---n - 3.097E+Ol- 3.8S1E+OO 2170 546 
3.4SE"""OS 1.8SE-03 6.29E-02 1.3SE-Ol -6.32E-Ol 34 3.J97E+Ol 3.881E+00 2170 550 

-1~-i4e=-05--- 4.50E;:04--2~ iOE=OZ---9:-i 9E=-02--;;-1~ 6eE---Or--32"---3"'-~89E+Ol 4.097E+00--------2236- ----.--- 476-
1.48E-05 5.20E-04. 2.87E-02 1.OlE-Ol -2.37E-Ol 29 3.~90E+Ol 4.308E+00 2299 502 

-Y'-67E"':"0·5 --1;-itE':"oj-'-i;~-46E::62 9.24E:"02 -~5. 32E-Ol 29 - -"'-'3. ~90E+Ol It.309E+00 2299 483 
1.12E-OS 3.00E-04 1.60E-02 7.40E-02 -1.26E-Ol 30 3.817E+Ol 't.394E+00 2325 448 

--2~-6iiE-'::0-5--T.50E':"04---4-;OOE:::0:Z 7.73E:"oi-·-;;):16E=01 31' 3.817E+Ol 4.394E+00 2325 -: 
1.48E-OS 3.20E-04 1.88E-02 6.41E-02 -1.38E-Ol 26 4.D82E+Ol 4.5S5E+OO 2375 

... '454 
431 
441 . --j~ 09E-OS·-1-.20E::04 '-4'~2iE"-02----6~9rE-02-=J'--lOE=or .--- 27·-----4~ OS 2E+Ol 4. 5 ~ 5E+00 -2375-'- -.--.-

l.80E-OS 4.20E-04 2.54E-02 7.10E-02 -1.S3E-Ol 64 4.143E+Ol 4.617E+00 2391 
-t: BlfE"=-os--s-:ioE=04-- 3:-35E-O:z----5·. 97E':;02--:'2~ 35E: 01 68' 4.2 4JE+Ol 4.6 79E+00 - - 2409' .' .. --

1.56E-05 3.00E-01t 1.75E-02 5.57E-02 -1.2IE-Ol 24 4.283E+Ol 4.706E+00 2417 
"j~'96E-OS -7.BOE--04--It--;S5E':02 -'5 .-70E-02· --3. litE-Ol 25 4.28SE+Ol 4.706=+00' 2417 -'-' -.--
2.S~E-05 5.10E-04 ·3.19E-C2 6.07E-02 -2.0SE-Ol 23 4.515E+Ol 4.850E+00 2459 

-3; 1"sE-05 "-5 ~90E:"04---'3; 6JE-02-" S·.42E;;;·02-""2. 14E:;;'ol- ---22·····---· 4. 797E +0 1 5.02 3E+00' .- 2510 ------.. 
3.S5E-OS 6.S0E-04 4.41E-02 5.80E-02 -2.50E-Ol 21 5.01~E+Ol 5.159E+00 2549 

·-4.3.ae:"QS7.60E-04 S.16E':02-·S.58E-02 '-2~92E-Ol 2) 5.otH+Ol 5.159E+00 2549 
1.24E-OS 2.40E-04 1.78E-02 6.59E-02 -9.60E-02 19 5.l70E+Ol 5.306E+00 2592 

3;46E-05-5~2oE";;04--3~-17.E:':OZ-·-4.98E:"62 --1~91E-01' 17 S.52;E+Ol 5.455E+00 263'> . 
3.40E-OS 4.90E-04 3.S5E-02 4.,70E-02 -1.80E-Ol 18 5.525E+Ol 5.4S5E+OO 2634 

- 'Z-;'32E=(i"S'-' --j'. 30E-04 2 .55E-OZ-·- 4~·89E;:02-··-1. 26E- or--'-- -1(,---'" 5.;, 83 E+Ol 5. 548E +00--' ···-2 S6J-'-
1.80E-OS 3.10E-0. 2.44E-02 6.00E-02 -1.19E-01 635.732E+Ol 5.576E+00 2663 

. )-.-96E-OS· 6.40E':'04 S.25E::'02 5.83E-02 -2 •. 52E-Ol l'o S.S67E+Ol S.649E+00 2688 
1.22E-OS 2.20E-0't ___ A..80E-02. 6.S1E-02 -8.65E-02 15 5.361E~(>l 5.6~9E+00 2688 
3.38E-OS 5.40E-01t 4.2lE-02 5.49E-02 -1.93E-Ol 70 6.052E+01 5.751E+OO 2717 
3.12E-OS 3.00E-04 2.37E-02 3.30E-02 -1.07E-Ol 13 6.052E+Ol 5.751E+00 2717-

.. 2.88E-OS 4.60E-04 3.64E-02· 5.49E-02 -1.64E-Ol· 69 6.052E+Ol 5.751E+00 2717-
2.42E-OS 4.00E-04 3.36E-02 5.96E-02 -1.47E-01 12 6.247E+Ol 5.S58E+00 2747 
i.67E':'05--'-:00E-04-- 3.39E::02 5.441:::-oi- -1'-48E-Ol 62 6. 275E+Ol' 5.875E+OO -. 2752 
4.6BE-OS 7.80E-04 6.HSE-02 6.22E-02 -2.93E-01 11 6.~OJE+Ol 5.940E+00 2770 

-4.0SE-OS 6.00E-04 ·5.27E-02· 5.49E-02 -2.25E-Ol 10 6.~0)E+Ol 5.940E+OO 2771 
S.40E-OS 1.20E-04 6.43E-02 S.04E-02 -2.72E-Ol 9 6.~5SE+Ol 5.974E+00 2780 
2.31E-OS 3.60E-04 3.22E-025.92E-02 -1.36E-Ol 7 6.~64E+Ol 5.978E+00 2781 
4.14E-05 5.60E-04 5.01E-02 5.12E-02 -Z.lZE-OI 8 6.~64E+Ol 5.978E+00 2781. 
4.48E-05 6:00E-04 ·-5.39E-02 '-~~09E-02 ':'2.27E-Ol - ~ 6.477E+Ol 5.986E+00 2783 
2.23E-OS 3.10E-04 2.7SE-02 5.28E-02 -1.17E-Ol 5 6.477E+Ol 5.986E+00 27S3 
1t.20E-05 5.80E-04 5.21E-02 5.2SE-02 -2.20E-Ol 4 6.478E+Ol·5.986E+00 2783 
2.68E-OS 4.30E-04 3.86E-02 6.10E-02 -1.63E-Ol 3 b.478E+Ol 5.9870+00 2783 
3.36E-05 5.Z0E-04 4.69E-02 5.90E-02 -1.97E-Ol 2 6.490E+Ol 5.995E+00 2785 
.4.56E-OS 7.20E:-04 6.49E-02 .6.02E-02 -2.73E-01 1 6. ~9JE+Ol 5.9950+00 2785 

446 
424 
416 

- 418 --
429 
'418 . 
428 
423 
449 
414 
407 

. 413--
440 
437 
453 
430 
378 
430 
444 

'4-31 
451 
'.33 
423 
445 
425 
424 
429 
428 
449 
444 
.447 



TABLE A-XXIX. EXPERIMENTAL DATA (RUN NO. 13.01> FOR 
NITROGEli AT DIFFERENT TilllGSTEN TEHPERATURES. 

P 01 011 ALPHA oT SQ. 'I 1 T-S' TR ------ ------- ------- ------- --------- -------- ---------- ---------
9.93E-07 ,1.17E-03 2.83E-03- 3.85E~Ul -1. 26E~00, 43 1.112E+00 1>.127E-Ol 875 449 
1.81E-06 1.71E-03 6.84E-03 4.21E-Ol -1. 72E~OO 42 1.778E.-00 8.133E-Ol 995 514 
1.90E-06 1.29E-03 6.31E-03 -3;11E-01 --: 8. 94E::Ol 4(- 2. (l'OE.OO' l~ 050E"'60 T1i? --'-----482'-
4.33E-06 2.49E-03 1.72E-02 3.25E-01 -1.64HOO 39 3.760E+;)0 1.284E+00 1221 521> 
2.08E-06 1.20E-03 8.31E-03 3.27E-01 -7.90E':'01 40 3.760E+00 1.284E+00 1227 528 
2.26E-06 1.05E-03 9.11E-03 2.98E-01 -1>.29E-01 36 4.850E~00 1.500E+00 1323 531 
1.40E-06 5.50E-04 5.43E-03 2.63E-01 -2.83E-01 37 1>.020E+00 1.703E+00 1403 

" 

520 
1.67E-06 7.40E-04 1.0'ilE-02 4.lOE-01 -4.72E-01 31> 7.250HOO 1.917E+00 1486 701 
2.08E-06 8.00E-04 1.30E-02 '3 ~('7E~i)l -4.63E-Ol 35 8.580E+00 2.124("-ocf 156[- ------683 
1.94E-06 6.90E-04 1.22E-02 3.'.7E-OL -3.59E-Ol 3<> 9.990E+00 2.H3~~00 11>2J 683 
1 • .90E-06 5.30E-04 1.17E-02 3.25E-01 -3.03E-01 33 1.117E+01 2.49I>Ei-00 ' "1693 677 
1.90E-06 6.90E-04 1.52E-02 4.07E-01 -3.46E-01 4't 1.2lJE+01 2.625E+00 1731 802 
1.85E'-00 6.40E-04 1.50E-02 4.06E-Ol -3.29E-01 32 1.-257H01 2.683E+00' , 1751> 809 
1.90E-06 6.30E-04 1.53E-02 3.86E-01 -2.93E-01 31 1.4l:lE+01 2.877E+00 1821 807 
2.3010-06 7.20E-04 2. f31:-02 

.. , 

4.23E-01 -3'-1:.5'E:"'Ol 30 -'''1. 571H01 3.070EiOO 1883 aiEf-
2.30E-06 6.30E-04 1.93E-02 3.69E-01 -2.90E-01 29 1.725E+01 3.249E+00 1940 829 
1.94E-06 5.50E-04 1.92E-02 4.22E-01 -2.1>8E-01 28 1.840E+01 3.365c~00 19!13 931 
2.tl9E-06 8.20E-04 2.81E:-02 4.04E-01 -3.64E-01 21 1.H5Et-01 3.524E+00 2026_ 920 
1.90E-06 4.80E-04 1.82E-02 3.89E-01 -2.21E-01 45 2.093E+01 3.658Ei-00 2067 912 I 
3.07E-06 8.10E-04 3.15E-02 4.12E-01 -3.77E-01 21> 2.12~E+Ol 3.687E~00 20U. 956 0\ 

-..:j 
2.93E-06 7.50E-O', 3.11E-02 4.20E-Ol -3.56E-01 is 2.218E+OL 3.779E+00 210<> ---981 I 
3.30E-06 7.40E-04 2.96E-02 3.49E-01 -3.14E-Ol 2~ 2.31)E+01 3.875E+00 2133 869 
3.21E-06 7.00E-04 2.99E-02 3.51>£-01 -3.04E-Ol 23 2.HOE+Ol 3.971Ei-00 2162 894 
3.39E-06 7.40E-04 3.38E-02 3.75E-01 -3.29E-Ol 22 2.508E+01 ~.OS2E~OO 2190 939 
3.11E-06 6.30E-04 2.68E-02 3.17E-01 -2."4E-01 21 2.508Ei-01 Io.159E+00 2216 843 
3.43E-06 6.20E-04 2.92E-02 3.08E-Ol -2.57E-01 20 2. 7l~E+Ol 't.2SlEi-00 2248 837 
3.39E-06 6.30E-0" 3.19E-02 3.36E-01 -2.7 iE:"-6'l 1~ 2. H3E+0'i '".357E+00' 227';' 900 
J.43E-Ob 6.50E-04 3.65E-02 3.74E-01 -3.06E-01 18 2.J25E+Ol 't.456E+00 2305 984 
3.39E-06 5.60E-04 2.93E-02 2.99E-01 -2.29E-01 11 3. :>35E+01 ".554E+00 2333 848 
4.06E-06 6.00E-04 3.29E-02 7..76E-Ol -2.48E-01 11> 3.13H~01 Io.639E.-00 2358 809 
2. 17E-06 4.10E-04 2.331:-02 3.64E-Ol -1. 7lE- 01 46 3.206E+01 Io.700Et-00 2375 992 
3.34E-06 5.00E-04 2.881:-02 2.90E-01 -2.lOE-01 15 3.232E.-01 Io.720E+00 2381 845 
3.39E-06 5.20E-0" 3.00E-02 2.9"E-01 ":2."12E":0t' 14 3~ 334E'+01 10 • 811 E+'OO' 240"7 862 ' 
3.39E-06 5.40E-04 3.13E-02 J .02E-01 -2.10E-01 13 3.'o53E+01 ".905E+00 24310 887 --
3.43E-06 6.00E-0" 3.65E-02 3.43E-01 -2. 37E-Ol 12 3.558E+01 ".994E+00 2"60 983 
3.25£-06 4.60E-04 2.9 /tE-02 2.88E-01 -1.85E-01 11 3.5&8E+01 5.079E+00 2484- 874-
3.61E-06 't.40E-04' 2.67.E-02 2.32E-01 -1.57E-Ol 10 3.303E+01 5.198E+OO 2515 761 
3.66E-06 5.00E-04 3.26E-02 2.75E-01 -1.86E-01 '1 3.'J27E+01 5.291E+00 254ft 865 
".20E-06 5.60E-04 3.88E-02 2.81E-01 -2. 14E-'Ol -----

13 ".05S'Ei-01 5~392E+00 2572 887 
3.57E-06 4.30E-04 3.14E-02 2.65E-01 -1.&SE-01 1 ".183E+01 5.48bE+00 2598 858 
2.3'1E-06 2~50E-0" 1.82E-02 2.24E-01 -9. L 2E,-02 0 't.42'tE"Ol 5.6&8Ei-00 26 1.8 777 
3.79t-06 3.40E:"04 2.47E-02 1.8bE-01 -1.13E-01 5 4.~9"E"Ol 5.868E+00 2703 701 
5.4ZE-06 5.50E-O'. 1,.39E-02 2.28E-01 -1.95E-01 't 4.868E+01 5.991E+00 2736 810 
6.64E-Ob 6.50E-04 5.46E-02 2.29E-01 -2.35E-01 3 5.00'tE+01 &.087E+00 2763 818 --
2.98E-06 2.50E-04 2.21E-02 2.03E-OL -9. 25E -02 2 ---5-.14jE+oi 5.186E+00 2BO 762 
t.Z7E-05 l.OZE-03 8.59E-02 1.83E-01 -3.46E-01 1 5.2'HE+01 5.292E+00 28t8 717 
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TABLE A_.xXX. EXPERIMENTAL DATA (RUN NO. 16.01> FOP. 
ARGON AT DIFFER&~T TUNGSTEN TE}WERATURES. 

P 01 0101 ALPHA Of SQ. 'i TS TR ---- ------ ----- -----_ ... - --------- -------- --------- ---------
4.101:-06 2.I>1E-03 1.01E-02 5.32E-Ol -2.63E+00 48 1.112E+00 7.711E-Ol 98b 662 
4. ;l9E"-06 1.92E-03 1.12E-02 4.47E-01 -1. 46E t 00 47 Z.951E+00 1. 077!: +00 114'0 675 
~.4!ie-0(> 1.(>5E-03 IdOE-O.!! 4.00E-01 -1.09E+OO 46 3.~26e+OO 1;222E+OO -- "- 1'213- ------663 

~ 
4.75E-06 1.50E-0;;; 1. lBE-Ol 4.lse-01 -10 13£0+00 45 4.379E+00 l.371E+OO U80 728 
4.39E-06 1.19E-03 1.20E-02 3.86E-Ol -7.75E-01 44 5.203E+00 1.522E+00 1345 701 
4.63E-06 1.14E-03 1.24E-02 3.57E-Ol -6.41E-Ol 43 6.120E+00 1.682E+00 1412 695 
4.69E-06 1.11E-03 1.54E-02 4.18E-Ol -7.01E-Ol 42 6.950E+00 1.817E+00 1465 765 
4.15E-06 1.26E-03 1.77E-02 4.5lE-01 -6.92E-01 41 7.332E+00 1.955E+00 1519 848 
5.28E-06 1.50E-03 2.49E-02 5.53E-Ol -8.90E-01 "40 8.591E+00 2.0b9E+00 1561 997 
4.75E-06 1.35E-03 2.2bE-02 5.38E-Ol -6. 96E-Ol 39 9.'o63E+00 2.196E+00 1608 1002 
4.b9E-06 1.20E-03 2.37E-02 5.51E-01 -b.64E-01 38 1. J35E+Ol 2.323E+00 1654 1045 
4~81E-06 1.17E-03 2.43E-02 5.34E-01 -b. 02E- 01 37 1.139E+01 2.457E+00 1702 1047 
4.87E-Ob 1.19E-03 2.82E-02 5.91E-Ol -6.25E-Ol 36 1.257E+Ol 2.604E+00 1752 1156 
4.7SE-06 1.05E-03 2.73E-02 5.54E-0l" -5. 11E - 01 "35 1."52E+Ol 2.8~3E+00 1833 1148 
4.7SE-06 1.e5E-03 2.9aE-02 5.94E-Ol -5.30E-Ol 34 1.524E+Ol 2.927E+00 181>1 1226 
4.80E-06 9.60E-04 3.01E-02 5.73E-Ol -5.0bE-01 33 1.!>DE+Ol 3.026E+00 1895 1213 
5.5I:1E-06 1.05E-03 3.14E-02 5.13E-Ol -4.84E-Ol 32 1.395E+Ol 3.120E+00 • 1925 1132 
4.63E-06 8.10E-04 2.68E-02 5.17E-01 -3.91E-Ol 31 1.782E~01 3.217E+00 195!> 1154 
4.69E-06 9.00E-:04 3.23£-02 6.05E-Ol -4.50E-Ol 30 1.362E+01 3.304E+00 1984 1318 
5.16E-06 9.90E-04 3.41E-02 5.70E-Ol -4. 51E- 01 29 1.~5~E+Ol 3.404E+00 2016 1276 
4.51E-06 7.60E-04 2.80E-02 5.26E-01 -3.52E-01 28 2.050E+01 3.497E+00 2045 1216 
4.45E-06 7.00E-04 2.79E-02 5.22E-01 - 3. 34E - 01 27 2.147E+Ol 3.515E+00 207b 1'226 
4.93E-06 7.20E-04 3.15E-02 5.24E-01 "-3.63E-Ol 26 2.233E+Ol 3.682E+00 2103 1245 
5.28E-06 7.00E-04 2.88E-02 4.39E-Ol "-3.05E-Ol 25 2.3HE+Ol 3.782E+00 2134 1104 
4.75E-06 5.40E-04 2.37E-02 3.96E-01 -2. 40E- 01 24 2. BIE+Ol 3.872E+00 2162 1037 
4.63E-06 5.30E-04 2.50E-02 4.22E-Ol -2.43E-Ol 23 2.532E+01 3.9b8E+00 2192 1097 
5.2BE-06 5.40E-04 2.38E-02 3.46E-01 -2. 17E-01 22 2.!>HE+()1 ~.061E+00 2221 "964 
5.05E-06 4.20E-04 2.03E-02 3.05E-01 -1.79E-Ol 21 2.134E+01 4.1546+00 22~8 892 
5.05E-06 4.80E-04 2.49<:-02 3.70E-Ol -2.12E-Ol 20 2.S4SE+Ol '+.246E+00 22H 1029 
4.63E-06 3.10E-04 1.84E-02 2.93E-Ol -1.55E-01 B 2.959E+Ol 4.341E+00 230" 886 
4.99E-06 3.20E-04 1.72E-02 2.51E-Ol -l.34E-Ol 19 3.078E+Ol 4.445E+00 2335 810 
4.75E-06 3.70E-04 2.11E-02 3.18E-Ol -1.57E-Ol 17 3.197E+Ol ".543E+00 2364 955 
7.12E-06 5.20E-04 3.12E-02 3.11E-Ol -2.25E-Ol 16 3.302 E+Ol 4.627E+00 2389 947 
5.4bE-06 3.40E-04 1.98E-02 2.53E-Ol -1.36E-01 15 3.'423E+Ol "4.727E+00 2418 834 
4.81E-06 3.90E-04 2.35[-02 3.37E-Ol -1. 56E- 01 13 3.5"1!>E+Ol ".804E+00 2441 1020 
4.6I1E-06 2.60E-04 1.65E-02 2.40E-01 -1.06E-Ol 12 3.b34E+01 4.900E+00 2461 820 
4.~9E-06 3.00E-04 1.93E-02 2.63E-01 -1.23E-01 14 3.bI>2E+Ol 4.921E+00 2475 871 
4.75E-06 3.00E-04 2.02E-02 2.86E-Ol -1.25E-Ol 11 3.758E+Ol 4.995E+00 2497 '127 
4.93E-06 3.40E-04 2.18E-02 2.94E-01 -l.27E-Ol 10 " 3.985E+Ol 5.093E+00 2525 952 
4.9"3E-06 3.00E-04 2.05E-02 2.73E-Ol -1.16E-Ol 9 4.013E+Ol 5.194E+00 255" 914 
5.161:-06 2.90E-04 2.11E-02 2.65E-0! -1.15E-Ol 8 4.16JE+Ol 5.299E+00 2584 903 
5.64E-06 3.70E-04 2.48E-02 2.81E-01 -1. 27E- 01 7 4.310E+Ol 5.407:+00 2615 949 
4.81E-06 2.60E-04 1.93E-02 2.50E.,.01 -9.68E-02 6 4. ~55E+Ol 5.513E+00 2645 885 
5.46E-06 2.70E-04 2.12E-02 2.43E-Ol -1.04E-Ol 5 4.582E+01 5.603E+OJ 2670 873 
5.10E-06 2.20E-04 1.50E-02 1.81E-Ol -6.67E-02 4 4.733E+01 5.712E+00 2700 733 
5.16E-06 2.9I)E-04"" 2.35E-02 2.77E-Ol "-1.05E,-01 3 4.380E+Ol 5.819E+00 2730 971 
4. tllE-06 2.60E-04 2.11E-02 2.67E-01 -9." 41E- 02 49 4.373E+Ol 5.825E+00 2732 948 
1.13E-05 b.ZOE-04 5.33E-02 2.84E-01 -,2."30E-Ol 1 5.J41E+01 5.925E+00 2761 998 
5.05E-06 2.40E-04 2.07E-02 2.46E-01 :;'"8. 91E-02 2 5.04LE+01 5.925E+00 2761 904 

;. , 

"' 



TABLE A_XXXI. EXPERIHENTAL DATA (Rffil NO. 14.01) FOR 
KRYPTON AT DIFFERENT TUNGSTEN TEMPERATURES. 

I' -.----.---r----.. ---- .. - TS .-.-.--- -JR'-" 
-------- -------- -------- -------- --------- -------- --------- ---------
1~42E-06--1.tOE-03 1.81E·:':02 --9.-27E-or '-1. 91E+'00'-" 49' 1.180E.QO 6."330E=-Ol-· ' .. ·88~- 838 
1.4ZE-06 1.10E-03 1.84E-02 9.14E-Ol -7.87E+00 50 1.170E+OO ~.33DE-Ol 88~ 831 
1. 68E:::0 1>' 5 ~ Z5'E-0-3 - Z ~-01l:~-02 --7 ;73F-Or---'.""i;~· OSH;'O'O"'-'4 r- ----2-;'O-S·0 noO" -8;78 2-E::'0 r------ r02'}""--·----1l60---
7.4ZE-Ob 4.80E-OJ 1.85E-02 7.33E-Ol -3.70E+00 48 2.060E+00 8.78SE-Ol • 1030 83l 

--'7. 55E=-06·---3.80E=-03 Z~15E'--02--"7 ~2SE:..or-':'2·. a"lEf.-OO------ '.6---- . Z;·910Ef.00- 1 .lOSE+0·0--·-.. '----U43 .. ----------9'09 -
7.BIE-Ob 3.50E-03 2.31£-OZ 6.92E-Ol -Z.26E+00 4J 3.100E+00 1.264E+00 1218 932 

----1-~ 9S"E=-06 -3-; 40 E=-O 3 -2-~-25E::()2 -6.-61 E-Ol-'::-2;-Z-OUOO-- --"42 - ------'3;1 OOE'+OO -1-.-Z64E +()O- --- '---IZ18- -- -------9·05·-
1.92E-06 3.60E-03 2.40E-OZ 1.01E-Ol -2.34E+00 44 3.730E+00 l.Z~8E+00 l220 948 
7; 8"iE=06 . ];'S-SE-03 - z..-J"'fe:':'·oz--l ;06t--(rC::-2~' J-OH'-Oo- - ..... 45---- 3~ HOE+OO-r:-l""!,-8E+OO------- f22"O '---'--'---947""--
1.95E-06 3.25E-03 3.l4E-OZ 8.50E-Ol -Z.45E+00 4l 4.590E+00 1.444E+00 1291 1145 
-8 .-0 fE-= 0 6 ---2~-1-oE":03 --3-;-00E-0Z---1; 41E..::oc=r;·8""lE~-0()--- --it(f---' 5. 5a3E+ 00 1.-62 SE +00 13 n "ll 00 
7.9SE-06 2.60E-03 3.25E-02 1.64E-Ol -1.55E+OO 3~ 6.'bJE+00 l.B15E+00 1446 1114 
1.95-E:'06--"2:40i::':03 -3~26E-':0-2·-1.2ZE"=oC=I:28Ef.00 '31f 7.000E+00-2.o02E+00 1511 1177 
8.08E-06 l.30E-03 4.09E-02 8.43E-Ol -1.38E+00 31 9.070E+00 2.191E+00 1586 1383 

·"1.9SE-0·b·--2".-l,OE-'0·3 "-4 .-b-Zr::::{U-9·. zOE"'':-0r-::-r;-3-0E"+-00- '--'36 ------, r;') 14F+0"l-2-;3B E+ (l"0---- T65,.,--- "-·-T5"4'. --
S.34E-06 2.40E-03 5.02E-02 9.06E-Ol -1.18E+00 35 1.183E+Ol 2.581E+00 1122 1588 

'a'-03E-Ob 2 .3fE-0 3 5'~ 30E-.::C)2-9~·75E..:OC--.::-i._18E-+OD-----.. 3·4--' .----t"~ 2lt'+E+OC 2 ._664E-+00--- 1750 "t"713 
8.08E-Ob 2.10E-03 4.91E-02 S.63E-Ol -9.59E-Ol 33 1.J95E+Ol 2.B~2E.oa 1809 1601 

·6.b2E-Ob 1.ilE--oS·· 4~42E~02 9~29E~OC--8.19-E-oi-'-· 32 -- --I:'t6JE+Ol- 2.936E+oa" "18~,a' 173l 
8.l1E-Ob 2.04E-0) 5.83E-02 9.bSE-01 -1.02EtOa 31 1.5'tJE+Ol 3.035E+00 1872 18Z0 
8.48E-06 2.04E-03 5.3bE-02 ""!f;44E:':'OC"-8.43E-'01 30 1·.~25E+Ol- 3.1"3"4E+00·- ------1904 '---'-'--lb53--' 
B.2LE-06 1.89E-03 5.69E-02 9.09E-Ol -a.63E-Ol 29 1.11)E+Ol 3.229E+00 193,. 1784 
8.34E~0·b' 1.71E::'-03 6.'+lE-02 9·.JOE-~Ol -8·.16-E~~'Ol-·-"i8 1.985E+013.427E+OO 1996 "1945' 
8.4tlE-06 1.80E-03 b.14E-02 9.01E-Ol -7.99E-Ol 21 1.i73E+Ol 3.S19E.00 2025 1852 

-8.2H-06 . 1.74E-03- 6·~30E·-OZ----9~40E~-oy--l.87E--01. 2, -- i.J43E+Ol·3.598E+00· 204'1 '1'944 
8.34E-06 1.62E-03 6.35E-02 9.17E-Ol -7.5bE-01 25 2.1~JE+Ol 3.698E+00 2080 1930 
B·.48E-Ob 1.59E-03· b. 2aE...:.or·--8-~ 7.9E"'OC-':' ~'04F::-Ol--'- ·-t~-'""--· 2'-232 E+0l"T.189E+""O"O - 2107- ---'1881'"" -

I 

$' 
a.74E-Ob 1.S9E-03 6.40E-02 8.54E-Ol -6.16E-Ol 23 2.325E+Ol 3.8~5E+00 2136 1868 

'9.67E-Ob 1.53E-03 6.59E-02- 7.83E-OC·=6.-66E-0i.· 22 2.'t25E+013.980E'+00- '2165' 1160 
I 

8.4tl~-Ob 1.32E-03 b.09E-02 8.13E-Ot -5.90E-Ol 21 2.513E+Ol 4.072E+00 2193 1838 
8.48E=Ob . 1.20E-03 5:i8E-02- --6.8iE-ot --=4:-l2E:'-Ol 20 2.b2~E+Ol 4.170E+00" 2222--- '1608 
B.blE-Ob 1.02E-03 4.19E-02 b.13E-01 -4.23E-Ol 19 2.7l7E+Oi 4.259E+00 224S 1492 

. 8 ~ 4SE-06' 1. oB1::...in - --5-.~4bE--()2---·-b;99E:Ol---.:-~~·65E""-'01·-----T8· .. -----2_;-S2) E'+O 1 ~. 354E+00 -------- ---2276'- . -'---'1""68'0--
8.67E-Ob 1.05E-03 6.04E-02 1.4SE-Ol -5.10E-Ol 17 2.~21E+Ol 4.453E+00 2304 1792 
8.4tlE-06 --9.bOE·-04 5.01E-OZ· ·b.23E=-·01-"3-.9ZE"":"'-Ol I!> ----3.J3?E+Ol 4.S44E+00 2331 1565 
a.bIE-Ob 9.00E-04 4.93E-02 5.96E-Ol -3.71E-Ol 15 3.l3'>E+Ol 4.634E+00 2351 1525 
6.81E-Ob----8.10E-04 4.7lE-~02· S.49E:.OC-.::-3~·4[E·...:<iL--- .. 12' 3.25-3E·>OC4.733E+OO 2385 "144', 
B.blE-Ob 1.50E-04 4.3bE-02 5.20E-Ol -3.16E-Ol 13 3.253E~Cl 4.733E+00 2385 1384 
S·.6IE-Ob 8.10E-04 - 4'. 71E-02-' 5;·62E:..or-;:;3~41E":OI -----r .. -·-----3; 2SJF+Ol ' .. 133E+00 -2385'--'" '1471 ,,-
7.28£-Ob 1.20E-04 4.19E-02 5.91E-Ol -3.04E-Ol 53 3.253E+Ol 4.734E+00 2386 1531 
9.8·0·E~06 9.30E-04 "S-:27E-02-·-5~4SE::OC .. ~3;-b5E~-OC-- .. ll 3.315E+Ol \.83,E+00 2415'- 1451 
9.0DE-06 b.90E-04 4.52E-02 4.'l0E-Oi -2.81E-Ol 10 3.121E+Ol 5.120E+00 249b 1374 
B.87E-06 8.10E-04 5.0bE-02 5.49E--0t" ::2. 94E'-01 - 9 '3;351E+Ol 5.223E+0:)- 2525 1520 
9.67E-Ob B.IOE-04 5.61E-02 5.52E-Ol -3.IIE-01 8 4.0B5E+Dl 5.408E+00 2571 1555 
B.IHE-Db 7.20E-04 3.84E--0-2· 4.03E=Ol :...t.87E-OC·---T -·4.2UE+Ol 5.501E+00 2603" .. ---- r226' 
B.94E-Ob 1.50E-04 5.23E-02 5.38E-Ol -2.6bE-Ol 6 4.340E+Ol 5.603E+00 2631 1552 
8.14E-Ob 7.00E-04 5.22(-02 5.HE-Ol -2. 58E:'-0t" 5 4. H lE+Ol 5. 700E+00 2651 1578 
7.1SE-06 5.IOE-0', 4.02E-02 5.06E-Ol -1.94E·-01 56 4.bl0EtOl 5.796E+00 2683 1504 

'-7:28E-Ob' 6.00E'::O" 4.13E-02 5';'S4E'''::oi ~i.-2BE-Ol" 51' . 4.'IJEvOl 5.796E+00 2683" 1691 
7.42E-Ob 6.00E-04 4.73E-02 5.14E-Ol -2.28E-Ol 55 4.61JE+Ol 5.796E+00 2683 1666 
9-.00E~Ob b.60E-04 5~-21E-02- 5.20E-Ol ..:2.51E-oi------4---4.510E+Ol 5.797UO·0- --.- -. 2/'83""'" 1538 
7.2bE-06 5.70£-04 4.Sl£-02 5.58E-Ol -2.17E-Ol 54 4.~IOE+Ol 5.800E+00 2684 1630 
5.69£-Ob 4.00E-04 2.99E-02 ·4.68E-Ol ·-1.37E-Ol· - 3" 4.125E+OI 5.883E+0:) 2107 1424 
7.42E-06 5.40E-04 ~.05E-02 4.86E-OI -l.85E-01 Sl 4.725E+Ol 5.886E+00 2708 -1469 
'l.27E-06 6.90E-O', 5.49£-02 5.22E-Ol -2.44E-Ol 2 4.360E+:)1 5.982E+00 2135 1568 
7.22E-Ob 5.40E-04 4.30E-02 5.24E-Ol -1.9lE-Ol 52 4.860E+Ol 5.982E+00 2735 1575 
8.48E-Ob b.00E-04 't.78E-02 4.90E-Ol.-2.l2E-Ol 1 4.86J.!;.+Ol~~},~.6,E.oa '" ?,BS 1.5.01>-



-fABLE 8-1. 
OXYGEN 

EXPERIMENIAllDATA(RUN NO. 2.15) 
AI TS=1044, V= 2.550, AND 1=1.0~1. 

==========::==-====;===--=----==---.=-=-======= -=-= -: == 

P DL ow ALPHA DI 

FO~-

SO'. -

-7.30E-08 1.40E-04 5.18E 04 1.41E-O[ -9.82E OZ--r 
7.30E-08 9.00E-05 3.33E-04 4.80E-Ol -6.31E-02 3 

-7. )QE- 08---f~QTlc;:;04~-70E~-_iJ4-----:>;-3-~-I:.:Ol-=7-;u-zE-::-uz---rt 
7.30E-08 1.506-04 5.55E-04 8.01E-Ol -1.05E-Ol 5 

-t~-3-0E-i:j"il---ir:ocn:-0-5~:_nt:;-Or~a-ot=-Or-=o-;3-rr=-Oz:---o 
7.30E-08 1.10E-04 4.07E-04 5.87E-Ol -7.72E-02 ,9 
8. 76E-08- -I. 7 o E'::'O 4-- -6::29E:.-bl.-----1~ %E--tll---:.;1~19E~-or---- - --8-
8.76E-08 1.50E-04 5. 55E-04 6.67E-Ol -1.05E-01 9 

- 8. 76E-08 - -l":00E~04-----5:92E.::.:04----7~12E...:Ol---:.::r:12E-=()C- -our 
d.76E-08 1.70E-04 6.29E-04 7.56E-01 -1.19E-01 7 

- 1.-<>-6 E-.::-(f1----2~40E"::"04-tf.-i!8 E- Oz.----6---;4l>FOr-=T:-6!fGcrr--zlf 
1.46E-01 2.50E-04 9.25E-04 6.61E-01 -1.75E-01 11 
1.46E-01 1.40E-04 - 5. 18E-04- ----3-~7'tE-al--=--9.-8-2F-l>L----30 

2.92E-01 4.70E-04 1.74E-03 6.27E-01 -3.30E-01 1~ 
2.92E-07 ' •• 40E:"':04 1.63E-03 -5.-87£0"':01--"':3.-09-£:":01;-- --1 
2.92E-07 4.70E-04 1. 74E-03 6.27E-Ol -3.30E-Ol 12 

- 2-.9iE=-0 1--4--;'-20E=04- r.-SSE- oT---S-.-liOFOY-:-::-Z-;-'BE-=-u-r---rr 
4.38E-G1 7.00E-04 2.59E-03 6.22E-01 -4.91E-01 Ib 
4.38E-G1 6~90E-04 2. 55E-03 6.13E:':-oi---':;4-~-84E-=(fC- -15-
5.84E-07 9.30E-04 3. 44E-03 6.20E-Ol -6.52E-01 18 
5 .84E':"01 - 9. ZOE-04 -- j~-40E-03-----6-'-i3E--oT-=-b-::4~rE:':-OC---H 
1.30E-01 1.17E-03 4.32E-03 6.24E-Ol -8.20E-Ol 19 

-i ~ToE=-(;1"--l.TrE-03 t;::-fot-=-ti"3--S:-<i2E-- 01 -f./8t:- or---Z-<J 
7.30E-07 1.14E-03 4.21E-03 6.0BE-Ol -7.99E-01 21 
8.7 6E-071 ~ 41E-O.j-- --5. [IE--03 -6. 26E"':01-:':9 : il 8-E:':-0 1- -- 23 
8.J6i-07 1.38E-03 5.10E-03 6.13E-01 -9.67E-01 22 
1.02E-06 1-.65E:":03-- -~:09E':"-oj- - 6.28E-oi --~i:l&E-+-OO:-- -25 
1.02E-Qb 1.65E-03 6.09E-03 6.28E-Ol -1.16E+00 24 

--i:-17E:.-e:i6----1~i7E-:..03~53r-=-or---s:-90i:=-dl-=l.g"F+0D---Z_T 

1. 1 :1.E::-~6 _____ !_ .. J_?E=I)~ ____ ~._5.}_E= __ o.~____5_~_~_o.~-=-_o._~_-=.!_~.?~~~OO ___ 2~ 

lADLE .a-II. EXP-ERIMENTifL-oiffAfRIJ"N-NO-:----2:fTr--f"OfC-------
QXYGEN Al rS=1051, V= 1.440. AND 1=1.057. 

-~-==--;-;;~-=::;=~==-~-~=::;==-=-:=~=-=-=-==-=.=-==-==-==-=-:-==;;-=:-=-===_ .. -
01 ow 

2:""92E"':08 6.00E 05 2.32"E-=O-4-a.21re-::.-OT--=-4-.-Z'JE==-o-z---rz--
2.92E-G8 6.00E-05 2.32E-04 8.28E-01 -4.29E-02 3~ 

"4:-3-8-1::-':;-68-7. 00E-05--2-.-Tn::=-04~4H-=OT-- -':':5--;-e3E-.:.-0z--n-
1.30E-08 1.50E-04 5.81E-0~ 8.28E-Ol -1.07E-Ol 8 
7:3-0E~08--1. 2 oE"-=-o"4---4": 64E- 04-6-:-6-3 I:=-(ll- -=-8-~-571::..:a2 -- ---1," -

1.30E-es 1.60E-04 6. 19E-04 8.8~E-Ol -1.14E-Ol 2 
7-.-3(:lE-=-G8---r~-foE:':64--4-:'2-6E-:"'04 ---6.07E':'01 -7.86E-02 17 
1.30E-Od 1.506-04 ~.81E-04 8.28E-Ol -1.07E-01 18 
7-.30E:":ifs- --i.~-9()E=0-4---7::-35E':"04 1.05E+00 -":1;:16E-::Ol 3 
9.48E-08 1.50E-O'. 5.81E-04 6.31E-Ol -1.07E-01 6 ~ 
-9~-4ilE-08 1.60E:=oT---z>:T<fE-=(f4--6-.-d-0-e.=-OT--... :r.r!tFOC----7- 0 
9.48E-OS 1.6010-04 6. 19E-0't 6.80E-Ol -1.HE-01 4 I 
9-. 48E- G8--- --1 :--dOE-O'.----6--,;-9 7E-04 r. 65 E:':Ol- --1. 29E -01 5 
1.02E-(il7 1.206-04 4.64E-04 4. 73E-Ol -8.57E-02 14 
1-~ 11E"':07 ----f. 10E"':04-6-;' S8E-04 5.871:-01- -1 .21E--Ol 9 
1.17E-07 2.00E-04 7.74E-04 6.90E-Ol -1.43E-Ol 10 

-r---:rrF01---L-cjQE-<f4 7. 35F-O-{;--6-:--5t;E:::OC--:':T~-36t:..::-or--Tr--
1.3IE-G7 2.00E-04 7. 74E-04 6.14E-Ol -1.43E-01 16 
-i~31E':"01- --2-~2bE"':04 ----8~ 51E-04 6.75E-Ol -1.51E::':01 15 

- 1.4",1:-01 2.60E-04 1.01E-03 7.18E-Ol -1.86E-01 19 
i .92{::'-0-j-- -4 :-8 OE:"'O 4- ---1 ~ 86E- 03 6.62 E-:"'Ol- - --3.-43E-0121 
2.92E-07 4.00E-04 1.55E-03 5.52E-01 -2.86E-01 22 

-z-.-ijiFO-7 4.00E-04 1-:-55E::.:-oT----5:SzE-=-ol--=z-:--Ef6E-=-ol--2r-
2.92E-07 5.00E-04 1.93E-03 b.90E-01 -3.~7E-Ol 20 
4.38E,:"ci -·7 .00E-04 --2.--71E-03 - 6.4ltE-01 :"'5.00E-01 25 
4.38E-C7 6.00E-04 2.32E-03 5.52E-01 -4.28E-Ol 24 
5.84E-07 8~46E:"':-04-3.-25E-03 -5.79E-01 -b • o O-E::: 0 1 27 
5084E-01 9.00E-04 3.48E-03 6.21E-Ol -b.43E-01 28 

-5~84F· Or---9-:OO"E -04 --j:-Z,-(H:=-dl-----6:""21-E=--l>1-..::b-:;-lt3E=-01 -----2-6-
1.30E-07 1.05E-03 4.06E--03 5_.79E-Ol -7.49E-Ol 29 
8.-]6E-:"'"i--- 1.32E-03 -5~ 10E-03 6.07E=-01----..::9 .4210:::01- --. 30 
1.02E~06 1.62E-03 6.25E-03 6.38E-Ol ~1.16E+OO 31 
1.iiE~o6 L80E-OJ 6.94E-03·· 6.20E"':01 --1.28Et-00 33 
1.17E-Ob 1.oSE-03 6.48E-03 5.79E-Ol -1.20Et-00 32 



tABLE 8-111. 
OXYGEN 

-71-

EXPERIMENLAL DATA{RJN N~& 2e13} FOR 
AT TS=1091g V= 2.110, AND 1=1.027. 

... ~----.--. - - - ------ "-" - ..... _. -----_ .. 

==============::;===.=:=======.=====================.F========== 

.-f:f :-7 6-E::'~Gif~~--r~-8liE::::"ci4--~-9;-8~1 E~04---'-T:TD E +~on-··'·--:.; 1 ~ 51 E;";;- 0 1 -. - -1 
8.76E-~8 1.10E-04 9.26E-04 lo04E~00 -1.48E-01 2 
8 .. 16E-G~{1 .. 70E:":'-0.4---9-~26E:';'04 ----T.;04E~OO . .:;,t ~48E-01 3 
8.76E-08 le90E-04 lo04E-03 1.16E~OO -1~66E-01 4 
1.17E-01 1.80E-04 - ge81E:';'04 8.27E-Ol-~~~57E-Ol 5 
1.17E-Q7 1.80E-04 ge81E-04 8.27E-Ot -1.57E-Ol 6 
l.lIE-01 2.00E-04 1.09E-03 9.19E-Ol -1.15E-Ol 7 
.l.l7E-07 1.10E-04 9026E-04 7.81E-01 -1 .. 48E-01 8 
le46E-01 2.10E-04 1. 14E-03 7o12E-Ol -lo63E-Ol 9 
l.46E-07 2.20E-04 l.20E-03 8.09E-Ol -i.92E-Ol 10 
1.461:- C 7 .. 2. 50E-04-----r.36E- 03----9,. 19E·=Ol----::;,-2~T8E:..;;Ol---11 
2.92E-Cl 3.40E-04 l.85E-03 6.25E-01 -2.97E-Ol 12 
2e92E-Gl 3.50E-04 1091E-03 6 .. 43E-01 -3~05E-Ol 13 
2.92E-01 4 .. 50E-04 2 .. 451::-:-03 8 .. 27E-01 -3 .. 93E-Ol 14 
2892E-01 4.00E-04 2. 18E-03 1.35E-Ol -3 .. 49£-01 15 
4.38E-01 5&00E-04 2. 12E-03 6&13E-Ol -4036E-0~ 16 
4 .. 38E-0 7 5 ~ 50E-04 - ---2~-99E':': 036-;;-14T==or----:.:..4-~ 80E ==01-- -17 -
5.84E-Cl 6 .. 90E-04 3.75E-03 6.34E-01 -6 .. 02E-Ol 18 
5 .. 84E-07 1020E-04 3.92E-03 6.61E-Ol -6.28E-Ol 19 . 
1.3GE-01 9.60E-04 5. 22E-03 7.D5E-Ol -B.31E-Ol 20 
7030E-01 8.40E-04 4.51E-03 6m17E-Ol -1.33E-Ol 21 
8e7~E-Q7 1 .. i5E-03 6.25E-03 7 .. 04E-Ol -l.,QOE~OO 22 
8.76E-07 9.90E-04 5038E-036~06E~Ol--8o63E~01·· 23 
1 .. 02E-06 1.20E-03 6. 52E-03 6 .. 3DE-01 -1.05E+00 25 
1 .. 02fi-G6 1.26E-03 6 .. 85E-03 6.61E-01 -ielOE+OO 21 
1.,17E-06 1.44E-03 7 .. 82E-03 6861E-01 -1026E+00 26 
1.17E-06 1.50E-03 8 .. 15E-03 6.88E-01 -lo31E~OO 24 

_. , , . . - -- . - . .. - ,.-
======.==== ===.=;==============.==;====== ==== ======.====== ==== 



-72-

UBu (3-LV. EXPERIMENTAL DAIA(RUN Na. 2.12) FOR, 
QX~GaN AT rS=1108, V= 2.680, AND 1=1.065. 

_._ .. _--_._--------"----------.---------------
=~=============i===============.;;====== ==== ===,= == ====-~==='==---

p. ACPAIl 

8.76E-08 1.50E-OIt 6."TrE 04 1.38E-QI -9.17E"-OZ 5 
8.7~E-08 1.20E-04 5.37E-04 5.91E-01 -7.62E-02 6 

-'8~'tb·E=-a_s_-l;_30E-04--5-.-82·E:::-O'i--~O-E4)1-·=8-;·47E=0'2--"(· 

8.76E-G8 1.10E-04 4.92E-04 5.42E-01 -7.16E-02 S 
-8-.i6E-G8----r:30E'=04··----5;:-82F()i;-'-6·;:-40f;.:-OI--=tr~~7E:;-O-2-. -g-

8.76E-08 1.OOE-04 4.47E-04 4.92E-01 -6.51E-02 10 
8~16E-e8 1.OOE-04· 4 .. 41E":04 4 .. nE-ol'·;"6.51E;;'·02· n 
8.16E-08 1.40E-04 6.26E-04 6.89E-01 -9.12E-02 12 
1 ~ 02E-07 1.5QE-04 6~7iE-04 6.33E-Ol':"cr:l1E':';:02·-···lS·-
1.02E-07 1.60E-04 1. 16E-04 6.75E-a1 -i.04E-Ol 16 

. -1 ;QiE::Qr-··'··-T:3-(ii~=lr4-'-·5:-82E':'-04--S-:'4~FQ1-·=!r:7i7F'"02 I, 
l:OZE-Ol 7.QOE-05 3. 13E-04 2.95E-Ol -4.56E-02 18 
1. 02E- C1 .... 1. 'lOE-04 ·----4.-92E..:.04·--··4~64E-0r_~ ::;T~16E':'02-·----19-· 
le<iZE-(H ,1.10E-04 4. 92E-04 4.64E-01 -7.16E-02. 20 
luG2E-07 1.30E-04 ·5.82E-045.4'H-Ol :':'8~4.7E=0221· 
1.02E-07 1.10E-04 4. 92E-04 4.64E-01 -7.16E-02 34 

"i e 02E.:·:G7--·-r:.·4iff:.:.o-it----6-:-Z6·e.:: o"4-!:r;"ITE':'-or---==-9 .12E-OZ---S-S-
1.Q2E-071.20E-04 5. 37E-04 5.06E-01 -7.82E-02 36 
1. 02E- 01 ..... 1 ~5QE::':046. 71E-04 (;·.33 E-Oi.- ':"9 e 77E.,..OZ··---·3 7 
1.17E-a7· 1.60E-04 7.16E-04 5.91E-Ol-l.G4E-Ol 26 
1.17E-07 1.80E':'O't 8.65E-046~'65E·""Ol -l.11E-'01 27 
1 •. l1E-Cl' 1.40E-04 6. 26E-04 SollE-01 -9.12E-02 28 

-!:iiE:.:.Gl--'"-·i·~'ioE::·(f4···-1.-60E:.;:(j4--·'-6~-;t!rE·..:.-or·--:;r~TI·E-.::;or-·-'2·9--

1.~7~-07 1.50E-04 6.71E-04 5~54E-Ol -ge77E-02 30 
1.11E-07 ": 1.7QE-04 i.60E-04 6.28£-01 -1.11E':"01 '31 
1.17E-07 1.60E-04 7. 16E-04 5.91E-Ol -1.04E-01 32 
1.17E-07· 1.50e':'04 6.l1E-04· - 5.54E-01·· ":'9.HE':"02 33 
1.~7E-07 1.20E-04 5.37E-04 4.43E-Ol -7.82E-02 22 

'1'~'1 '1 t:..:. 0 i·--·-··f~ 5(iF'04·--'··6·:-·1Tr'::-b'i-'5~'54E:;O 1. .,--:;; (r~ He:"or--2T-
1.17E-01 1.60E-04 1. 16E-04 5.91E-01 -i.04E-Ol 24 

·i,.l7E':")] 1:30E-04·S.·82E-044.80E:':'Ol-':"'S • 41E--'02 25 
1.46E-07 1.10E-04 7.60E-04 5.02E-01 -l.llE-Ol 4 
1.46E-07 9.00E-05 4.03E':"04 2.66E-Ol· -5 .86E-02 3 
1.46E-07 1.60E-04 1. 16E-04 4.73E-01 -1.04E-Ol 38 

'1. 4aE- 01 .... Z·. (),bE':':'04·--·--8~'95E:·::d4----5~\i n:::; (H --'::;1 ~·3 (fE.:.U!----3<J'--
1.46E-01 2.20£-04 9. 84E-04 6.50E-Ol -1.43E-Ol 40 
1.46>E-G7 2.00E:"'04· 8.95E-04 5.91.E-Ol -i.30E-Ol··' '41 
2.92E-07 3.20E-04 1.43E-03 4.73E-01 -2.08E-01 42 
2.92E-07 3.50E-04 1.57E-03 5.17E-Ol -2.28E-Ol .43 
4.38E-G7 4.70E-04 2.10E-03 4463E~01 -3.Q6E-01 44 

. 4.38 E-07 ·"·4.6 OE.:':-o 4---2~ b6·E":' 6 3- --4-: 5'3E-':'Or-·-';;'-1:cro E':,;-or- "45·-
4.38E-~7 5.00E-04 2.24E-03 4.92E-01 -3.26E-01 40 
5.84E-07 6.30E-04 2. 82E-03 ~~65E..,.O( -4.10E:"'01 47 
5.84E-07 6.20E-04 2.l7E-03 4.58E-Ol -4.04E-Ol 48 
1.30E-07 8.LOE-04 3.62E-03 4.78E-01 -5.27E-Ol 49 
7.3GE-07 9.60E-04 4.29E-03 5.61E-Ol -6.25E-Ol 51 
7.3 OE- C 7'·9:o6E-::.·64--4-:·()2E.:;·03----5~·3TE-=-(j1'-='S-:86E::;OI-'- ... , 5-2-
8.76E-D7 1.20E-03 5.36E-03 5.90E-Ol -7.81E-Ol 5·0 
8.16E-07 1.11E-03 4.96E-03 5.46E-01-7 .22E';"01 .... 53' 
8.,.HE-Q7 l.20E-03 5.36E-03 5.90E-Ol -7.B1E-Ol 5,4 
1.02E-06 1.32E-03 ~.B9E-03 5.50E-Ol -8~i9E-O~ 13 
1.Q2E-06 1.20E-03 ~.36E-03 5.06E-QL -7.81E-01 14 
1.HE-Ob ,. 1 ~ 4- 7E..:03··-'-6:56E~-03---·5-:-42E.::;Qr_--::9:56E..:-or--·-l-
1.17E-06 1.53E-03 6. 83E-03 566~E-Ol -9.95E-01 2 -- - .... 

==================~====================================== 

• 



-73-

TABLE B-V. EXPERIMENTAL OArAlRUN NO. 9.021 FOR 
OX YGE~ _____ A I_liS=1142. V,: _.3- ~~~!_ANg ___ r._':_!-"_Q~}_~ ___________ _ 

==.=..==========-=;:r=====i===-=========:;:'':;============.============= 

ow --~-SQ-.-

7 .13E-O S- - 1. bOE-:..:(f4-----5~69E..::04--- -i;'3-S-E-::OC--::';;-i:t;!;e:'02------T--
1.13E-G1 1.30E-04 1.40E-04 6.04E-01 -,9.68E-02 3 
1. 20E- 01 . - i.-4aE.":"oit------i~--97E::"-04 ---6-~Tn~:':::oi--=L-if4--E=Ol-------1--

1.87E-07 2.00E-04 1.14E-03 5.60E-01 -1~49E-Ol 6 
--Z-;OOE:'OY-- 2-~-6(fE-=04--T:_f4E-Oy---5~-gE.::ol___=roTsflO-ol--4-

2.26E-Q7 2.20E-04 1.25E-03 5.11E-Ol -1.64E-Ol 5 
4.71E-01 4'-aOE·'::04 2.73E:'()3 5. 34£-01 --.:::-3~57E.::OC----7--
7.65E-D7 7.20E-04 4.09E-03 4.94E-01 -5.36E-Ol 12 
1 • .12E-Gl6 1 .. O-SE-03 6. 14E-035~ OiFGl--=8-~-Q3E:.::OI----Tf--
1.30f-06 1.20E-03 6.82E-03 4.83E-01 -8.92E-01 10 
1.4i.E:':'(16----i-~oO-E-":'03----5.66E::':63-:r:-t3-E-':::-6C-::::7-;44-e-::;'-bT---··g-

1.49E-06 1.47E-03 8. 35E-03 5.18E-01 -1.09E+00 14 
-1.80E-06- 1;70E-03 9.-6-5E:..:(f3----4-;95E::.{iI---=1-~-2-6E-+OO---15 

2.a9[-06 2.30E-03 1.30E-02 5.25E-Ol -1.71E+O~ 16 
2.54E-06 1.96E-03 1 • .ciE...::02------4~ cf4E-oi -1.4-6Et-00 B -.--
2085E-06 2.75E-03 1.56£-02 5.05E-01 -2.@4E+00 17 
3 .D2[- 0.6 i.9()F6 :r--T:64t:.:·:OZ----~r;;-O:n:-:;~Qr-=2:T5F+oo--IT-
3.41E-06 3.30E-03 1.87E-02 5.06E-Ol -2.45E+00 18 
4.03E-061 ··-4.00-[':"03- -2:26£-02 5. 19E':01 -2.97E+OO---19 
4.65E-06 4.4QE-03 ____ 2o_'t8E-02 4.95E-01 -3.26E"'00 20 
5.39E-06--5~30E-Oj 2. 99E-02 5-~-13E-Ol--':"3.93E+OO 2C-
6.41E-06 6.30E-03 3.55E-02 5.13E-01 -4.66E+00 22 
8.7.6E-O"- 7. 80E-03 -----4~38Fb[----4~-92-For--=-5-:=rlE+-6o----2j--
1.03E-05 9.6QE-03 5.37E-02 4.83E-01 -7.08E+00 Z4 
l.Z2E-05 1.1.15-0Z-'6.19E-02 4-. 73E-01 -8.1I.8E+00 25 
1.53E-05_ 1.41E-02 7. 82E-02 4.18E-Ol -1.04E+Ol 26 
1.6.lE-G!5 1.HE-028.15E"::02 4. i2E,:"o(-:::'1~@8E+0.i. 21 
1.i:l4E-05 1.65E-02 9. 12E-02 4.64E-01 -1.2U:~-01 28 
2.05[-05·· 1 ~88E':"02 ---f~(f3F6i-----4. i4E.:";OC--=L38E+OY------29 
Z.llE-05 1.9Q£-02._ ~._05t:-01 4.65~-Ol ____ -.::~_.39E_+Ol_. 30 

==:==== ==.==.m:::==~===::===:c::::;= =====.:r:~=:1!==== ==.====== == ====== ===.= 

T A£.l.E a-v 1. 
OX'llGEN 

EXPER1MENTAl CATA(RUN-NO. i.08b FOR 
AT TS=14~8. V= 5.750. AND 1=2.045. . - . 

===~==~=====~==~=====~================~====~============= 

--:---_. ----~---...- ------ --------- --------
2.92E-07 7 ._ooE'::bs - 9. 83E-Ot. 2.14E:"OC-=t;.22E-02 8 
2.92E-01 9.00E-05 1.26E-03 2.15E-Ol -5.43E-02 9 
2.92E-079.00E":'05- 1. 26E:"03 2. 75E-01----5.1+3E-02 10 
4.38E-01 1.10E-04 1.54E-03 2.24E-Ol -&.63E-02 11 
4. 3 iJE=iJi----Cr6{:'04--T:~i4-F(f3-2-~-2TE-=-oT--=-6-;:63E,:-o-2 --12---
5.84E-01 1.50E-04 2.11E-03 2.29E-01 -9.04E-02 6 
5.84E-01 --. 2. 00E-042~81E':'03 ).-05 E:'::OC--- =t .21E=01-- ----C-
5.84E-07 ___ 2.00E~04 2.81E-03 3.05E-Ql -1.21E-Ol 2 
5.84E-Gl 2.00E-0'+ --i~81E-Oj ---3:05E:::"OC-":i~i1(::'-of---f3-
5.84E-07 1.80E-04 2.53,E-03 2~ 15E-01. -1.09E-01 1-4 
7. 30E':' oi -2 .:2o(.:..-(f4--3-.:-o'iE.::-03----2-:69E=-br---.:::i-~33E::-6i---5--
7.30E-07 2.00E-04 Z.8lE-03 2.44E-Ol -1.21E-01 3 
7. 30E- 07 2. lOE-i)4-----3. Z3E-032. aie..:.oC--:..l.:j9E.::Oi.--------4--
7.30E-07 2.30E-04 3. 23E-03 2.81E-01 -1.39E-01 15 
7 .30E-01 2e50E-0'~-------3. 51E-03 3.05E-0,1 -1.51E-01---16 
8.7&E-07 3.00E-04 4.21E-03 3.05E-Ol -1.SlE-OI 18 
8 .16E-C7-3~ 30E=-(y4~-4~63For--T~-3i),E-.:::6C-.:::-r~9')E-.:::br---1-9--
8.76E-07 3.00E-04 4.21E-03 3.05E-Ol -i.81E-01 20 
1. Q2E-063~ 8 oe':"o 4- --5.33E:"03-----j •. flE-OC-:"2 .29E·-01 17 
1.02E-06 3.10E-04 5. 19E-03 3.23E-Ol -2.23E-01 21 
1.0ZE-06 3. 50E-04 ------4. 91E-oj---3:0S-E:"oi---:':Z.1 fE=O(-----ii--
1.11E-06 5.00E-04 7.02E-03 3.81E-01 -3.01E-01 7 

- I.YlE-C6----4-~2CH:'-04· ---5.- 89E::.(r3--~:Z-6E=-bl--::T:53E-.:..-(n.----i3--
1.011 E-:-06 4.30E-O'. 6. Q3E-03 ___ 3..28E-:01 ___ -:-2. ?9E~01 ____ 2~ __ _ 

===;==============~=======~===~~===================~==== 



T ABLE: a-v II .. 
OX'tGEN 

-74-

EXPERIMENTAL DATA(RJN NJ. 2.11) FOR 
At 15=1510; V= 8 .. 000, AND 1=2.064. 

========================================================= 

p 

1 .. 4QE-07 
2 .. 92E-C7 
2 .. 92E-07 
2.,92E-OJ 
4 .. 38E-Q7 
4.38£-07 
4.38E-07 
4.3BE-Ol 
4.38E-C7 
5 .. 84E-C7 
5.84E-G1 
S.841::-01 
5 .. B4E-01 
S.84E-07 
5 .. 84E-01. 
S .. 84E-Ol 
5.84E-07 
1 .. 30£-G] 
1 .. 30E-01 
7 .. 3GE-0] 
1 .. 30E-07 
7.30E-01 
7.30E-0-7 
8 .. 76E-07 
8 ... 76E-07 
8.76£-07 
8 .. 76E-07 
8.76JE-(7 
1 .. 02E-06 
1.02E-Q6 
1 .. 02£-06 
1 .. 17E-06 

VI. 

7 .. 00E-05 
8 .. UOE-05 
S .. 00E-05 
8.00E-05 
8 .. 00E-05 
1.-'~OE-04 
1000E-04 
1 .. 7QE-04 
1 .. 50E-04 
1 .. 10E-04 
1 .. 70E-04 
1090[-04 
2000E-04 
2.00E-04 
1 .. 80E-04 
1 .. SOE-04 
2 .. 40E:"'64 
2.60E-04 
2,,10E-04 
2 .. 70E-04 
2 .. 50E-04 
2 .. 30E-04 
2 .. 60E-04 
2 .. 70E-04 
2 ... 70E-04 
2 .. 80E-04-
2 .. 1QE-04 
3 .. 10E-04 
3070E-04-
3 .. 00E-04 
3 .. 30E-04 
4';00E-04 

," ,~:, . 

ow ALPHA Dr 

8.81E-04 3.76E-Ol -3 .. 52E-02 
la01E-03 2~15E-Ol -4.02E-02 
6.29E-04 1.34E-01 -2.51E-02 
1001E-03 2.15E-01 -4.02E-02 
1$di~~03 1.43E-bl -4.02E-02 
1076E-03 2e51E-01 -1.Q3E-02 
1. 26E-03 1&19E-01 -5.02E-02 
2. 14E-03 3 .. 04E-Ol -8.54E-02 
le89E-0~ 2.68E-01 -7.53E-02 
2.14E-03 2.28E-01 -8.5·4E-02 

-2., 14E~03-2 ~ 28 E-01---8.54-E--02 
2039E-03 2.55£-01 -9 .. 54E-02 
2. 52E-C3 2068E-01 -l.00E-01 
2.52£-03 2.68E-01 -1000E-01 
2021E-03 2,,42E-Ol -9.04E-02 
1. 89E-03 2.01E-01 -1.53E-02 
3-~ 02£:'::':03 ---To 22E~of ----I ~21E-01 
3.27E-03 2079E-01 -1.31E-Ol 
2e64E-03 2.2bE~01 -1.05E-01 
3.40E-03 2.90E-Ol -1.36E-01 
3. 15E-03 2.68E~Ol ~1.26E~01 
2~90E-03 2~47E-al -1 .. 16E-01 
3.27E-03 2 .. 79E'::'01---':"'T~-3-1t~-(n 
3&40E-03 2~42E-Ol -1.36E-01 
3.40E-03 2042£-01 -1.36E-Ol 
3. 52E-03 2~51E-Oi -i.41E-Ol 
3.40E-03 2~42E-Ol -i.36E-01 
3~90E-03 2.11E-Ol -i.56E-0! 
4 .. 66-E-,i3------i~ fft;E'::'-ol ---::::r~8.6E-01 

3. 78E-03 2.30E-01 -1.51E-01 
4. 15E-03 2053E~Ol -i.o6E-Ol 
5.03E-03 2.68E-01 -2.01E-01 

SQ .. 

3 
5 
6 

26 
lCf 
15 
16 
25 

8 
18 
19 
20 
21 
22 
23 
11 
17 

7, 
24-
27 
28 
29 

---3D 

12 
13 

1 
31 
32 

2 
4 

14 
9 

=.=========="=;= ==i="===':;:~~====.== ===== ==== ===== =:::;== ==;:= ==== ==== 



TA8LE 8-Vlll. EXPERINENTAL DATAIRJN NJ. 2.241 FOR. 
____ . ______ 03. ~_GE N ____ ~·U:_~~_lS6_9, _...!'=J_O. ~g.Q!_ ArlO. ,_!"'~'2~7_. ____ _ 
=:=======~=~==========,=======~~===================~===z 

DT SQ. 
------ --------- ------ -------- ---------
9. 34E--io-~r:90E~(f4-"':-Z~5-E-03-~f~81E-+'02----1-;04T':'-oT-S(r 
1.25E-09 -7.00E-OS -1.09E-03 -S.12E~01 3.81E-02 78 
1. 46E": 09 --":'2 .lOE~0-4·---::j;TiE~03---:L-32E:i-or---CHE-='OC--23 
1.7SE-09 -1.70E-04 -Z.64E-03 -8.91E+Ol 9.26E-02 79 
1. i5-E":'-U9---C60E -04--=-Z~49E-=-oj--=-6:39E+6f--B:-12r=~l8-
1.75E-09 -l.50E-04 -2. 33E-03 -7.86E+Ol B.17E-02 90 
1.90E-09 :"2. 00E-04"":' 3-.11E":03---=-9~ 68E·:j.Ol---· f ~-0-9E-":(fl -'---18 
Z.04E-09 -1.70E-04 -2.64E-03 -1.64E+Ol 9.Z6E-02 15 
2. 04E-09-·-~1. 80!~":'04--:L80E":'-63---=-8~-09E+(fC-9~81E':'-OZ 1>1 
2.33E-09 -1.20E-04 -1.81E-03 -4.72E+Ol 6.54E-02 7 

- 2 ~-4BE::':09--::Z;40E':'(:i'4--:-S;i3E:'-oj--=-B-:-B8E"--oi--L-31For-2r 
2.c3E-09 -2.00E-04 -3.tlE-03 -6.99E+OL 1.09E-Ol i4 
2 .17E- 39 -1: 60E-04 --z.-49{-oj-··::5~ 30-(+,0-1- ---S.i2E':'OZ-·-Z() 
3.50E-09 -Z.20E-04 -3.4ZE-03 ~5.77E+Ol 1.20E-Ot 30 
3.65E-09 ":'1. BOE..:.04----:..'i.80E:..03·=4~ 53E+oY-----'L-e fE-=-OZ----i9-
3.6SE-()'9 -Z.00E-04 -3.11E-03 -5.03E-I'-01 1.0,'lE-Ol 29 

- 3:i9E:"O'i --=z:Oo-Fii4--=-3-:-iTE..:o)-- 4 :S4-E+oi--r; 69E-01-3:r 
4~09E-09 -Z.SOE-04 -3.89E-03 -5.62E+Ol 1.36E-Ol 24 
-4.Z3E-09 -'-":'2-~ 50E":'04--'-":'3-:'89E:"03 - 5: 42E+Ot 1 :36E=of--11-
4.38E-09 -Z.00E-04 -3.11E-03 -4.19E+Ol 1.09E-Ol 36 
4. 38E-09-::':Z :7 o E':''-O 4 --:"'4:.20E=oj--::-5-:6&E~oT---i'~i;YE=OC-·-35-
4.5ZE-09 -i.80E-04 -Z.80E-03 -3.6SE+Ol 9.81E-02 8 
4~ 52i:~09---':'Z-;2·O{":'ci.-':3.4"iE::03-=-4-:-4bE+:or--f::z(rf,:o·1--U.-
4.67E-09 -1.70E-04 -Z.64E-03 -3.34E+Ol 9.26E-02 33 
4. 8ZE:"'0·9··-::':i. 40E-0"- - ':'3 ~ i3E::': 0-3--::4. SBE + 01 1 ~j 1E=01'---'42 
SLl1E-09 -1.70E-04 -2.64E-03 -3.06E+01 9.26E-OZ 4 
5.25E:...·O·<.J -Z :ZOE:"'04 -3.42E-03 - 3~ 8 'tE,+ 01 ----I. 20E=oi--- 31 
5.4QE-09 -1.70E-04 -Z.64E-03 -2.89E+Ol 9.Z6E-02 13 
5 .54E-Q 'i--:"Z:OOE:"04 --::-3: YfFoJ---::j':3i'E-':'oT---i-:09E -01---'10-
S.84E-09 -2.10E-0'_ -3.nE-03 -3.30E+Ol 1.14E-01 11 
6. 42E-09- i. 70E':'04-- -=2. 64E"::oj-'- -=-Z-:-43-E+Ol 9.26E-,:oi--·-- 5' 
6.57E-Q9. -2.30E-04 -3.S8E-03 -3.2ZE+Ol 1.a5E-01 ~ 
6.57£-(/9 -2.60E-04·--=4.04E:"03·-':'3.63E+01 1.42E":-01 27 
6.86E-09 -2.S0E-0'> --3. 89E-03 -3.3SE+·Ol 1d6E-Ol 34 
7. iSE-=-09----.:..Z'. 70E-04-=-4.-20E.:03----=3:·-47f~Ol--T:-4-tE.:ol·--jir 
7.30E-09 -2.605-04 -4.04E-03 -3.27E~01 .1.42E-01 45 
7.59E-09 -2.S0E-OI, -3.B9E-03- ':'3.02E+Ol 1.36E-=01 49 
7.59E~09 -3.20E-04 -4.9BE-03 -3.87E+Ol 1.7ltE-Ol 46 
7.B8E-09 -i.bOE-04 :"Z.49E-03 ·-f.s6(t-oi 8.72E:"·OZ 9 
B.46E-09 -Z.40E-04 -3.73E-03 -2.60E+Ol 1.31E-Ol 48 
8.61 E"::09 --':'-1'-90l;'':'-04 -"-':z;-'f:'-E-:' 03---=-Z '-OYE <:Ol-'--[:tfttl::'-oT---ff 
8.76E-09 -Z.30E-04 -3.5BE-03 -Z.41E+Ol t.25E-OL 1 
8.16E-~9 -Z.OOE':'O~· -3.i~~':'dj· -2.10E~01 1.09E=01 31' 
8.90E-09 -Z.605-04 -4.04E-03 -Z.b8E+01 1.42E-01 43 
9.3 1.E-09 --2.10E-04 -4. ZOE':" 03 -Z.6SE'+01 1.47E-Ol 41 
9.34E-09 -Z.00E-04 -3.11E-03 -1.91E+Ol 1.09E-Ol 62 

======~===~====~==~====================================== 

==========================================~~~=~====~~==== 

p . 01 ow ALPHA OT SQ. 
-------- --------- --------- --------- ---------
! • 14£-OS -2.60E-04 ·--::t;:Oi;E-03 --z:"Ior.:o["· T~-(;iE-:'OC- 41t 
1.20E-OB -1.90E-04 -Z.95E-03 -1.46E+Ol 1.04E-Ol 3 
i.23-E':'08· -Z-.60E-04---·-':4.0(.E-03 '::1~9$E"'01l.42E::'01 47 
1.31E-OS -1.10E-04 -Z.64E-03 -1.19E+Ol 9.Z6E-02 Z 

-l.l.bE-OS -Z.50E-04 -'3.-89E-03 ':'1.~7UOl 1.36E-Ol' 38 
1.46E-08 -1.90E-04 -Z.95E-03 -1.20E¥Ol 1.04E-Ot 25 
1.751:-=-06-=2 :-4 of-=o-",--·-·::S.-·T3t:-:'-o)--':: 1-~-i6E:;:()l --L-jlE':'ol--'-z2' 
5.S4E-OS -2.Z0E-04 -3.4ZE-03 -3.4b·E+OO 1.:20E-Ol 1Z 
7.ISE-OS -Z.50E-04 -3. 89E-03 -3.21E+00 1.3.6E-Ol 64 
1.44E-OS -2.60£-04 -4.Q46-03 -3.Z1E+.00 1.42E-Ol 59 

-T'-S9E-::()a---':'1~ 50E::(f4~':-33E=-6T---i~-81n-oo . --S.17E-.::02----S1·· 
1.S8E-08 -2.50E-04 -3.89E-03 -Z.91E~00 1.30E-Ol 51 

. -8-~(jjE-=-oil---z-~1oE .. ::'6-4-=4~ ZOE-Q}'-=T; o9E+Qn--l-;4 7E::or -- -SO 
8.03E-OB -Z.IOE-04 -3.27E-03 -2.40E+(1J 1.lltE-Ol' 58 

-B .76 Fc-a-':z-:"4"'1IT -0 4 -=3:1'1r-'"(fJ"""-=r.,;rr;-o(}"--r:':rn: :':-(H--S-~ 
1.OZE-07 -2.101:-04 -3.Z7E-03 -1.89E+OG i.14E-Ol 60 

-1:-05 E- O'Z - 2. 5-0E:-04--=J-;aVF~Z;TlfE-+n.1f--l-; 3 5E :.cor --65' . 
1.1ZE-01 -2.30E-04 -3.58E-03 -1.88E+00 1.25E-Ol 67 

- 1.1 'iE'::-(jT--=2"-6o-E::O"--=3~TrFo-3---=1-.-57noo-- ·-r.0-9E"-()r-- 53 
l.23E-07 -Z.00E-04 -3.11E-03 -1.50E+00 t.09E-Ol 63 

-- 1 • ;(5 F--0 r-:..-z-'-OQ E-'::(Y4-"::-j-;rl l:"::oJ --:: l-:7tb U-oY'--1 :'0 9E ":0 C"'-' 55-' 
1.25E-07 -Z.00E-04 -'3. 11E-03 -1.46E+00 1.09E-Ol 51> 
1.28E-Ot ·~2.BOE-04· :"'4.35E:"0J' -i.OOE+o.o . 1.53E-Ol 61> 
l.31E-G7 -1.80E-04 -2.BOE-03 -1.26E+00 9.8IE-02 52 
1.46E--07 -2.80E--04--·:"4.35E-03 -t.7&E+(1J -1.53£:':':'01 26 
l.15E-07 -2.00E-04 -3.11E-03 -1.05E+00 1.09E-Ol 68 

·-z-.TfF·o-7--=i.-:-l<iI~=(Y4--=r:-nf":0)"··':'·i'-~-3TE::':j)r--'~-9'rF02----8.,-

2.92E-07 -1.60E-04 -2.49E-03 -S.03E-Ol 8.72E-02 69 
Z. 92E':' 0 t'-- -Z .60-10-':'04 -. -:':'4'- 04E- 03 - --- 8.18 E-of 1 • 4-ZE ::':01" 73 

. Z.92E-07 -Z.20E-04 -3.4ZE-03 -6.92E-Ol t.20E-Ol 75 
2.92E-07 -Z~50E:'04 -3.B9E-03· ~7.8&E-Ol 1.36E-Ol 76 
Z.92E-Ol -Z.20E-04 -3.4ZE-03 -6.92E-Ol 1.2JE-Ol 71 
S:5-()(':' (li--=T. 06E=04-'-=j~-CfE':'-d3 -::-5-;Z-4-E::':-Ol-'--r~ 09F..:.or-- -1 Z--
4.3BE-07 -Z.50E-04 -3.89E-03 -5.24E-Ol 1.36E-Ol 70 
4.3~E-07·-·-2.10E-04 ·-3.27E-03 -4.40E-Ol 1.l4E-Ol 74 
4.82E-(7 -1.60E-04 -Z.49E-03 -3.0SE-01 8.72E-02 85 
4.96E-Ol -1.40E-04---Z.18E--03 -Z.S9E-Ol 7-.63E-02 B[)" 

5.Z5E-C7 -1.50E-04 -2.33E-03 -2.b2E-Ot 8.17E-OZ 82 
--5-.-5'4£":-':-;- - -·':2-."60E-::':Or·--::·4~-04-E- 03 '-:::-4.-30 t:::-o r'--T;-It2F-Ol- --69 . 

5.84E-07 -1.80E-04 -Z.80E-03 -Z.d3E-Ol 9.8tE-OZ 84 
5.84E-(i7 -1.80E-04':'2.S0E-03 -t.83E-Ol 9.81E-02 71 
B.03E-01 -1.00E-04 -i.55E-03 -1.14E-Ol 5.4SE-OZ 81 
8.7bE-Cli ':'2.50E":'04· '-3. 89E-03 -2.6ZE-Ol· i.36E-Ol 83 
9.6lE-OJ -1.50E-04 -Z.l3E-03 -1.43E-Ol 8.17E-OZ B8 

.- - - .. "--------- ~ .. -.-~------ ------- - .-

==:~~=============~===~====~==~~==========~=========== === 

I 
---l 
\Jl 
I 



-76-

TABLE B-rx. EXPERl~EN~AL DATA(RJN NJ. 2.25) FOR 
_ UlXYGEN _ AT 'f,S=164_9. __ ~_=~6o_400t .. ~~D .. l=2 ... ?4&." _______ . __ _ 

=== =====-=-==t======== :;===;== ====.========= == == ===.: == = == ==~= ==: = 

··-S .84{- f6 -2-. 00-E='-0-4- -:::3: S3J:- 03---· ':"-:f~j4E~oT--9-~-\l9F·~62-·-1 T 
1.30E-10 -1.50E-04 -2.65E-03 -2.00E+02 7.50E-02 10 
9. 34E"':-1 0-··- - 3. 00E-04- --::. 5~ 30E--6:r - 3; 13 E+02 --T·. 5-0e:"'OC·" . n--
J..17E-09 -2.5QE-04 -4.4:1.E-03 -2.09U,02 1.25E-01 4 

-.. (.-4-6E~~ G if -·'::::3 -:-s1fg.::::04----=-6:-TsE::.:03--..:-2 0 3-H~or-r-;-t~rE --01--20---
1.46E-09 -3.90E-04 -6. 89E-D3 -2.60E~02 i.S5E-O! 22 
L6IE-Q)! .. -3. 2()E"':04---::'5:65E=03 -·--1-. 94E~02 1.60E~0i. 3 
1.90E-09 -3.50E-04 -a.18E-03 -1.S0E+02 1.75E-Ol 5 
'1 ",,90E-09 -, ~3·~·O(fE=04- "~'5'~':i(iE"':03-'-"":f65-4E"t02' . f'~'50E:'61 '-i---
2.33E-G9 -3.7QE-04 -6. 53E-03 -1.54E+02 1.85E-Ol 13 

--2-~63E"::-G9----::':4.foE-:'::'64--:::i:-2-4E·::63----::':T:-52Ti·~2---;r:·05E:'-OC-~-2r-

2.92E-09 -4.00E-04 -7.06E-03 -1.3~E+02 2.00E-01 19 
·3. 94£-£)9-~5 ~-OOE~04--::':8-:-83E-03--·=J::2H-~Q2--·-'-2-"'Ii·OE-Ol··-- ·-14--
4 .. 09E-O.9 -4~60E-04 -B.12E-03 -1.1:)E+.02 2.30E-01 IB 

-4-.. 07E-09 -3 .. 80£:"::-04-··'::6-.71£":".03 -·":"1~ 93£+:01 1.90E-Ol 16 
4.82E-09 -4.30£-04 -1.59£-03 -B.70EtOl 2.15E-01 17 

... 4. 82E:"::09--- =4-:-~rOE-':-04-·-~-r:9 5E:"-0-j--:~9~-1 i-E~Tn.---··T~-25E-'::':·01--··-·---1-· 
5.11E-Q9 -4.30E-04 -1.59E-03 -8.20E~OI 2.15E-01 27 
50 54E":"09 -S.00E-04--8 .. 83E-03-::"S. 79E-(>01 2.50E·-01 23 
6.42E-09 -4.50E-04 ~7.95E-03 -6.a3E~Ol 2.25£-01 6 
Q.42E":"G.9'· -4.50E-04 .;..i~-95E-03-·---6.SjHOl 2 :25E-Ol·2 
8.46E-09 -5.00E-04 -8.83E-03 -5.7&E.Ol 2.50E-01 29 
1.·~2i:::" Oa--::5 .. 50E::..i:iit----·=9:;-t fFo3--=S·.-is-E.r.Ol--·--z-:TsE::(':i!-·-- 24-
1.Q8E-Q8 -5.30E-04 -9. 36E-03 -4.78E~01 2.65E-Ol 9 
1 .. 36E-G8 -5.50E-04---9.i1E":"03~3.95E~01 2.75E"':01 S-
1.31E-08 -5.20E":"04 -9.1SE-03 -3.69E~Ol 2.60E-01 28 

'l.61E-OS ":"6.06E":"04 -1.06E-02 -3.64E+Ol 3.00E-Ol 15 
1 .. 9GE-08 -5.30E-0/~ -9. 36E-03 -2.12E+01 2.65E-Ol 2:5 
3.21£-OS -5-.. 40E::"0-4---":'i~ 54E'::::Oj---':-(·:;- 6ft£+Ql---· Z·':10E·'::':bC-- 30-· 
3.94E-OS -5.50E-04 -9.71E-03 -1.36£+01 2.75E-Ol 31 
5.25E-:CB· -5.20£-04 -9.1SE-03 ":9-~65E+002 .60E-01 36· 
5.54£-08 -5.80E-04 -1.02E-02 -1.02E+D1 2.90E-01 32 
6.57E-08 -5.50E-04 -9.11E-03-8~16E.OO· 2.75E-01 2& 
1.30E-OS -5.50E-0't -9.11E-03 -7. 35E+:00 2. 75E-01 33 

. 8 ~ ojE':'::08·--':':-~!C16E~o4---~-9~-6iE=-o3-"-=--6~T9t+o{)---2-~5S1:=Or·"··-35-· 
1.05E-01 -6.10E-04 -1.08E-02-5.66E+00 3.05E-01 37 
1~17E~~i ~6.00E-04 -1.06E-02 -~5~01E~OO 3~GO~~bl 39 
1.28E-Q7 -5.90[-04 -1.04E-02 -4.48E+00 2.~5E-Ol 34 
1. 36>£-Gl-···.::.6. OOE-04 ---1.06E-02 -4: 31E'}00 3.00E-OC 33 
2.63£~Q7 -5.90E-04 -1.04E-02 -2.1~E~00 2.~5E-Ol 42 

- -2. .-92. E:':-oi--·-=b-:-·OOE -64-~-r:-<f6E::;;02---=2:00E·. UO---3 -;;-0-0 £·:·:CfC----4 9--

3.06E-07 -5.20E-04 -9.18E-03 -1.65E+00 2.60E-Ol 4& 
3. 65E"':0'/-·--":5. 40E-04 -9;54E-03 -i. 44-E{)oQO 2.70E':"01 50 
4.52E-01 -5.00E-04 -S.83E-03 -1.08E~OO 2.50E-Ol 41 
5.11E-01 -5.20E-04 -9.18E-03 -9.92£-01 "-2~60E-Ol 43 
5.11E-07 -5.00E-04 -8. 83E-03 -9.54E-01 2.50E-Ol 53 

---5~25E":(i'f--~-s:.T6E=-04--~-9;-oTE=-oY-::'-9-:46E=-ol-2-:-55E::-bC--5C 

5.54E~OI -5.00E-04 -8. 83E-03 -8.79E-01 2.50E-01 45 
5 .. 69E"::·07-.,.5 .lOE-04---~9~01E.:..03-·~8. 73E::'Ol 2:s5E~bl· 43· 
5.9SE-~7 ":"6.00E-04 -1.06E-02 -9.77E-01 3.00E-01 40 
6.57E-07- -5.30E-04-9.36£-03 ~7.81E-Ol 2.65£-01 54 
7.30E-07 -5.00E-04 -8.83E-03 -6.68E-Ol 2.50E-01 55 

--·i .4-4f:.::'-Or-'::5~OQE=-04---·-':::8:-83E=-oT-'::::6~:S5E=-Ol---2:-50E-·cH-·--4r 
8.46E-G7 -5.00E-04 ~8.S3E-03 -5.7&E-Ol 2.5QE-Ol 52 
6.16E-01 -4.50E-04 -1.95E~03 -5.01£-01 2.25E-01 5& 
1.04E-Q6 -5ft50E-04 -9.7LE-03 -5.17E-01 2.75E-Ol 57 
le09E-06 -5o50E-O~ -gel1E-03 -4.90E-Ol 2.75E-Ol ~S 
1.21£-Q6 -4.30E-04 -1. 59E-03 -3.4&E-Ol 2.15E-01 44 
1.23E-06 -4.50E-04-7.95E-03-3.58E-Ol 2.25E-Ol 59 

=== ================;::.=====-=======;======= ==== ==,== ==== ==== ==== 

.,. 



DL DIl ALPAA DI sa. 
1.46E-09 -7.00E 05 -1.33E-03 -4.68E+Ql 3.02E 02 ~ 
4.38E-09 -l.10E-04 -3.98E-03 -4.bSE+:Ol 9.07E-OZ 6 

-t;:TSE-09 -l.00E-04 3. 19E-03 -4.46H.Or 6.b4E-02 7 
4.38E-09 -1.50E-04 -l.S4E-03 -3.3~E~01 b.48E-02 8 

-4"::38·E-09 -1.70E 04 3.22E=OT--=0-:t9E+OI 1.3ItE-02 'l 
4.38E-09 -2.10E-04 -3.98E-03 -4.b8E+Ol 9.G7E-OZ 10 

-T.38E-09--=i-~inlF(i't--- -3.411:=6r--4-~orE+Ol-':771:-O£-lT 
4.38E-09 -2.00E-04· -3.79E-03 -4.46E+Ol 8.b4E-OZ lZ 

--'] ~ 3 OE=-09 --=i:-SOE=O-'-, -:::4:-·r4E:"-63--~T~··ri'-E+Ol-l-.08E-=Or--3 
7.30E-09 -3.105-04 -5.SSE-03 -4.1SE+Ol 1.34E-01 1 

-i~T(:iE:::jf9--=2:-iro-E-=04-=5:3IFor-:"3-:7~1:+ll[ 1. 2IE O..---z 
1. OZE- CS -3. 30E-OL, -b.2bE-03 -3.15E+01 1.43E-01 13 

-(.02E:"-08 -::2.·80E-=6ij--=-5~3II:"-0-3--':'2-'-6'tH·Or-l-;-2TE=-(Jr---Ft 
1.02E-08 -3.00E-04 -5.69E-03 -2.S7E+Ol 1.30E-0~ 15 

-1.3·1E:"06 -:':2.··5·0E:"04-::'i";;·74F03--·=i~-iJi)E"-Or----r:·(l8F01--r6 

1.31E-08 -3.S0E-04 -b.63~-03 -2.60E+Ol 1.51E-01 17 
-r:'46E=oll--=3:-:f0E--=-04---=b:-Z6f-03--T."ZIE+OI 1.43E 01 rg 

1.4bE-OS -3.50E-04 -b.63E-03 -Z.34E+Ol t.51E-01 19· 
. ·1. "bE-GS·-":3. SOE:":0"··--b:6je-:-03- :::i~ 3~Ej:Ol--f:-S:rE=-or·-- --20 

1.46E-OS -3.00E-04 -5.69E-03 -l.01E+01 1.30E-01 21 
1.(,6E-OS -·--·3 .40{-04 --":b~44E-03 -·-:::Z-:Zn-":·01-··--r.;tO-7E':"-Ol·--Z.Z 
4.38E-OS -4.00E-04 -1.5SE-03 -S.92E+00 1.13E-Ol 23 

-4·.3-8F(fa-=-3-=·6(fFO';--=6:-82Fo3--·':'-8:0a.o~T~55E - or 2 It 
4.3eE-OS -3.S0E-0'. -7.20E-03 -8.47HOO 1.b4E-01 25 
7.30E-OB -4. 00 E::': 0 ,,-··:..-t • 58E-03-::;5. 35E+00-· - .. T:-73E::'O1 . ····ZI. 
7.30E-OS -4.20E-04 -7.9bE-03 -5.b2E~00 1.81E-Ol 27 
7 .30E-08---4. 5 OE:'·() 4 --=8. 53E-03--:"-6:02 [·+oo--·i. -:9TE::.ol----·z·s 
7.30E-08 -4.70E-04 -8.91E-03 -6.29E~OO 2.03E-Ol 29 

-Y.·30{'::-iiii--:"-4~-2 OE -()';--=7.96F03---=-5~6·2Y+M-T~TIFoC·--JO 
7.30E-08 -4.80E-04 -9.10E-03 -6.42E~00 2.07E-01 31 
7.30li'::'08· -5.·UOE-O', -9.48E-03 ·:"b.69E.·0i:)-2~16E:·:Or--4a 
1.02E-07 -4.bOE-04 -8.72E-03 -4.39E+00 1.99E-Ol 33 

.. 1. 02E:"07 .. -I, ~40E~04---::8·:34E::'-Or·--4. -2-0ETCo--Y~·90E·-'OC--H 
1.0ZE-01 -4.30E-04 -8. 15E-03 -4.11E¥00 1.8bE-01 35 

·-i.·o 2" E::'·i.rr--.::-4 • 5-0E=-04-----::a.-53£=-oT-.. =a;·;-J01:~1-:-<J4r-(}r-JZ-
1.31E-07 ::"4.bOE-04 -8. 72E-03 -3.42E+OO 1.99E-Ol 37 
·1.31E~(rf·"·::'4·. 86E::'04-~=·iJ~-10E:"·Or-=3~ 57E"":UO- ·--2.0TFUr--3Q· 
1.31E-Gl -4.80E-04 -9.10E-03 -3.57E+OO 2.07E-Ol 39 
1.31E-07 -4-.~OE-Oi, ·-::·ll.53E-03 -3.34E+OO-·- f.9.!tE=-Or·----% 
1.4bE-07 -5.00E-04 ~9.48E-03 -3.34E+00 2.1bE-01 41 

·-4·; 38E.::.·cT-:::5:(J6£-ot;----='r:48E=-OT-::;r:lTr:+"()o---T~T[,t=-Ol--It;[ 
4.38E-07 -5.00E-04 -9. 48E-03 -1.)1E+03 2.16E-Ol 43 

.. 7" 30E::':0·( - -',. 70E-()"4· ·--B·: 91E-03·- =·6. 2'J E":01 2 .0 3E =·01 ---·-44· 
1.0.21::-06._.-_5 •. 2.oE:::-0.4. -9.8bE-03 -4.97E-Ol 2.25E.::.Ql __ ._...! 

TABLE 6-Xl. EXPERIMENTAL OATAIRUN NJ. 2.i6Y--i=ofi.-·----
_ . _______ .!l.!<.~_~E_N... __ !' :r_!~:=_!~40_. __ y_=) !.~.s00 ,_A_Nf!._ 1=2.815. 
=========~==========:==========~======~================== 

p or Oli 

T':-i;·6E="iJ9---:::f~f6E=O-4--":2:29E:,·o3·--'a:-b5"E+·Oi.---5 ~T8E":02 . -- 2: 
1.15E-09 -1.20E-04 -2.50E-03 -7.32E+01 5.bbE-02 4 
1.~-i5·FG9--:::I:0-0·E:'64·---=2~-iJ8E:'03··--:'-6:·foH01 4.71E::.-Ot-.... ·_- 8 
2.63E-(l9 -1.805-04 -3. 74E-03 -7.32E+01 8.48E-02 3 
2:-92· E- 09-·-=2-. OiYE:"·O-,.---':''':T6 E': oT"-=-r.-jT E·+ 0-1--<):-43E::' oZ---Tr 
3.50E-09 -1.50E-04 -3.12E-03 -4.58E+Ol 7.07E-02 5 
3~65E-09--:"i:oOE·::04-~4. IbE':03 -·5. 80E~·ol· 9.43E-Ot- - 12 
4.38E-09 -2.00E-04 -4.1bE-03 -4.88E+Ol 9.43E-Ol 1 
5.69E-09-·...:.2~i)oE:.:04-=4. i6E.::03~.::.3.10UOl 9.43E-02 11 
1.44E-09 -3.00E-04 -b. 24E-03 -4.31E+Ol 1.41E-01 14 
T~::C'/;E'::'iir·-::3:.00E-=04----==6:-24E=-oT-=-i,-:3TE+Ol-··L-4TE:Or---i5-· 

8.32E-09 -3.00E-04 -b.24E-03 -3.85E+01 1."1E-01 9 
1l.41l{-09 -3.30E-04 -6~ 8·7E-Oj-::'3. 72E+oiT.50E":01 16 
9.63E-09 -2.80E-04 -5.83E-03 -3.11E+Ol 1.32E-Ol 7 
1.2',E'::08 . "':3::·90·E'::0'. --=8. 12E-03 ·-3~ 3&E+OC -1. 84E-Ol 10·· 
1.25E-OS -3.S0E-04 -7.2SE-03 -2.98E+Ol 1.05E-01 19 
-i~t;TE:::-08--·'::-j:50E-=·04---='i~8E=-03·-·--2·~,n-E.Ol-T~b')E::'-01---[8--

1.90E-OS -4.00E-04 -B.32E-03 -2.25E+Ol 1.8I1E-Ol 20 
4l. 63E·":·0 S· "'::4.00E:':O'. - -":8.32E-03 -t".b3·E+Ol ·1.89E:'01 21 
3.50E-08 -3.60E-04 -7.49E-03 -1.10E+Ol 1.70E-Ol 23 
,.:38E':'-Q8·-·- -4 .50E-04 -':'9. 36 f.::.o j. ··:'-1: 10·E .. 01 . -·i~(2E-'::OC-- b -

5.54E-OS -4.00E-0', -tl.32E-03 ·-7.71E+0:> 1.89E-Ol 2Z 
b-~13-E:'-O-6-~~-O(j"E:,:o4--",:-a-=-32·E::'()j--=-6-.9it;:06---I;lFiF·()l---24 

7.30E-GS -4.20E-04 -8. 74E-03 -b.15£+00 1.98E-Ol 25 
8.03E=·08·--'::4:5"OE--04-- -":9;3bE-03 :--'::5.9H+·00 2.12E-Ol 20· 
9.48E-Otl -4.30E-04 -S.95E-03 -4.84E+00 2.03E-Ol 27 
1.08E-G7-·':5.00E-04· -':'1. 04£:"'02 --',~9·5E"OO 2 .36E-01 Ii· 
1.31E-07 -5.00E-04 -1.04E-02 -4.07E+00 2.36E-01 26 
-1~3Ti:·:':(jY-:'::'4~·t()E::'04-:'·9;71iE:::03--'::'3:·il2E+6Ci--·-··2~I2i:'::oi--Z9-

2.19E-07 -5.90E-04 -1.23E-02 -2.B8E+·00 2.7BE-Ol· 30 
2.48E'::07 .::s .SOE·:':0';--:'1:i·4E-oi- -:'-2:37 E +00 2. 59E': 01-31 
2.92E-G7 -4.00E-04 -8.32E-03 -1.40E+00 1.S9E-Ol 34 
3.50E-C7--4.00E·':i:i4-::.ti~32E:"03 -·:"-l~-22E+00· l·.89E-Ot· 35 
4.52E-Cl -4.10E-04 -il.53E-03 -9.69E-Ol 1.93E-01 33 
-,;~ 8·ZE':" ai--=i.;~ 50E=-O'.-=9.·36F-oT·--9·;-9~E·":0-C-2~·(2E -=-01--30 
5.25E-07 -4.20E-04 -8. 74·E-03 -8.5H-01 1.9SE-Ol 40 
5.25E·'::07 --=5.20E:':0';··:":1.0IlE":02 -1.00E+OO 2.45E":01 -44· 
5.54E-07 -".70E-04 -1I.7SE-03 -9.06E-01 2.22E-Ol 39 
5.li4E-07 -5.00E-04 :"1. 04E-Ol - --9:b',E":01· 2 .36E'::Ol 45 
5.84E-OJ -S.30E-04 -1.10E-02 -9.70E-Ol 2.50E-Ol 42 
-b~ 13E-:::oT--=-5~ i.ioE:::04--=1.-04E--=-or-::"-a·;-tn~-..: 01--2. 3bE-- 01- ·--f2 
7.44E-07 -4.50E-04 -9.3bE-03 -b.46E-01 2.12E-Ol 48 
1~i3E-C7 ·-4.S0E:"04 -<).36E":03·-6.22E-01· 2.12E~01 37 
8.46E-07 -5.20E-04 -1.08E-02 -6.57E-01 2.45E-01 41 
8.90t:-07 -·4.bOE-04 -9:57E-03· ·-5.52E-01· 2.11E-01- 43 
9.7SE-07 -4.90E-04 -1.02E-02 -5.36E-Ol 2.31E-Ol 47 

·1 ~i iE:"'-G-';--:'-4-.5i:lE:::'04---:'9~3bE:: iJ 3---':-3~-9TE=-oC --- 2 :U[::·O 1--3 B 
1.21E-06 -5.10E-04 -1.00E-02 -4.50E-ol 2.40E-Ol 4& 
1.21E-Ob -4.bOE-04 -9. 57E-=-03 -4.0&E-Ol. 2.17E-Ol 49 

=== :.::::. ===~= ===-=:=::;::.=.= ==== ===:: ====-==~~'~1::::::: ===-= ::::.::.: ==== ::::::.: 



. TABLE B-XI I. 
OX'tGEN 

-78-

EXPERIMENTAL DATA(RJN NJ. 2.22J FOR·, 
AT TS=1156 g V= 90200, AND 1=3.052. 

. - . ...... - --- .- - - . - ._- . 
====== ======.= =====~== === ::=~===;:::====== == == ==.=~ :::;.=.====== ==~:;: .. = 

'-Or: 4-6E~09:'-'-:::'r:"boE:::~O-5--'-:::I~--45E:":O)"---'=5';02E-6'nr _ .. ··3'·;1 7E";"02' ,.,.-' '-1 .. 
4.38E-09 -1.50E-04 -3.10E-03 -3.59E+.01 6.79E-02 3 
4 .. 3 8E- 09 -1 to 40E-04"--'':';:-2~-89E-03-'';'3~'35Ei-Ol--'-'----6 ~34E-02-' '4-
1.30E-09 -2.00E-04 -4.13E-03 -2.87E+01 9.06E-02 5 
7.30E-09 -2.00E-04 -4~13E-03 -2.81£+01' 9.06E-02 .. 6 
1.02E-'8 -2 .. 10E-04 -5.58E-03 -2e71E~01 1022E-01 7 
le02E-08 -2.50E-04 -5 .. 16E-03 -2.56E+Ol 1.13E-Ol 8 
1.31E-08 -2050E-04 -5.16E-03 -1.99E+01 1013E-01 9 
1.31E-08 -2.50E-04 -5.16E-03 -1.99£+01 1.13E-Ol 10 
1.46E-68 -2.50E-04 -5.16E-03 -1.79£+01 1.13E-Ol 11 
1 .. 461:-08 -2.501:-04 -5~ 16E-03.:.·r~79E+Ol'-'--'l ~13E~'Ol' .. 12-
4.38E-08 ~3e50E-04 -7.23E-03 -8.31E.00 1.59E-Ol 13 
4.38E-08 -3 .. 50E-04 -7 .. 23E-03 -8.371::+QO 1.59£-01-14-
4.38E-08 -3.70E-04 -7.64E-03 -8.85E~OO 1.68E-Ol 15 
7030E-08 -4eOOE-04 -8026E-03 -5.74E.00 1.81E-Ol 16 
le30E-C8 -4~50E-04 -9~29E-03 -6.4bE~OO 2.04E-Ol 11 
7.30E-08 -4.30E~04 -0 .. agE-OJ' -':';"6 .. 11E+OO - --1 .. -95E.:..:ol------'1'8' 
1 .. 02E-G7 -4.00E-04 -8e26E-03 -4~10E+OO 1.BIE-Ol 19 
1002E-01 -4 .. 00E-04 -8.26E-03 -4 .. 10E+QO 1 .. 81E-01 '20 
1031E-01 -4.50E-04 -9.29E-03 -3.5~E.OD 2.04E-01 21 
1.31E-C1 -4 .. 30E-04 -8~ 88E-03 -3.43E+00 1,,95E-0122 
1 .. 46E-01 -4 .. 00E-04 -8.26E-03 -2 .. 87E+OO I.BIE-Ol 23 
1 .. 46E- C 7 -4.50£::":'04 ":::'9 .. :2 9 E:':" 0 3--~) ~-Z3F+OO---'-2-~-t.Ft_E::..-0 1------21~, -, 
4.38£-01 -5.00E-04 -lo03E~02 -1.20E+00 2.26E-01 25 
4038E-01 -4 .. 00E-04 -B.26E-03 -9.57E-01 1.81E~01 26 
4.38£-07 -4.00E-04 -8*26£-03 -9.57E-01 1.81E-Ol 27 
1.30E-07 -4.00E-04 -8.26E-03 -5.74E-Ol 1.81E-01 28 
1.30E-07 -4.00E-04 -BeZ6E-03 -5074E-01 1.81E-01 29 
1 .. {) 2 E"'" ~ 6 --4-.. 00£::..:04----::.. 8~-2'6E::'--d :r-'-~4 ~r(j E=-01---r~-8TE:::nr---2-
1.02E-06 -4.00E-04 -B.26E-03 -4.10E-Ol lo81E-0~ 30 

==================~===========~=======~================== 

•. 



-79-

fABLE 8-XUI. EXPERIMENTAL OATA{RJN NO. 2.28) fOR 
OXYGEN AI T.S=1965. V=22.800D AND 1=3.430. 

=~============~========================================= 

p 

-------- ~------- --~------ --------- ---------
1.46E-09 !.50E-04 4.82E-031.44-E~02-6.93E-':'-02· 1 
1.46E-09 1.10E-04 3.53E-03 1.06Et02 -5.Q9E-02 2 
1.61E-OY 1.50E-04 4.B2E-03 1.31~i02. -~.~3E-02 ·s 
1.90E-Q9 1.lOE-04 3.S3E-O) 8.14E.Ol -5.09E-02 12 
2~ 19c-Q9--T. SOE:':04 ----.it~82E-=Oj-----9-:6IE~+-6T--:.T;Sl:3E--=02- -- 3-
2.48E-09 1.00£-04 3.2iE-03 5.66E+01 -4.62E-02 9 
3.21E-09 1.5QE-04 4.82E-03 6.56E+Ol - -6 .• 93E-02 4 
3.50E-09 1.00E-04 3.21E-03 4.01E+01 -4.62E-02 11 
3.50E-D9 1.00E-04 3.21E-03 4.01E.01 -4.62E-02-10 
3.50E-09 1.10E-04 3.53E-03 4.41E+01 -5.09E-02 16 
4. C 9E-09 1. 00E-04 3~-2IE:'ij"j------:f~-43E+(iC----'::':-4-:6Z-F-02 -----i.-~--

4.96E-09 1.50E-04 4.82E-03 4.24E+01 -6.i3E-02· 6 
5.54E-09 1.00£-04 3.21E-03 2. 53E+~OC--4 .6ZE-OZ-----Ts---
5.54E-09 1.90E-04 6.10E-03 4.BIE~01 -8.?8E-02 19 
5.54E-Q9 1.20E-04 3.85E-03 3.04E+01- ~~.~5E-02 ~l 
~.69E-09 1.40E-04 4.50E-03 3.45E+Ol -b.47E-02 20 
6 ft 4 2 E- G 9 ...... 1 • 00E"'::04- -----3~ 21E~ci3----2oT9E:';"O r-:;4.6 210:" OZ---ZT-
7.S8E-09 1.30E-04 4. 11E-03 2.31E~01 -b.OlE-02 24 
8.16E-09 2.00E-04- 6.42E-03 j.~OE.Ol ~9.25J:"'::02 7 
9 .. 05E-U91.30E-04 4. 17E-03 2.02E+01 -6.01E-02 25 
9.05E-09 1.60E-O~ 5.14E-03 2.43E+Ol ~j~~6E~02~6 
9.92E-09 1.90E-04 6.10E-03 2.69E+Ol -8.78E-02 17 
1 a (HE-OS· 1 050E-04-4:82E":03- 2.-0~UOl---::':b-~9)E-,::,o2----21 
1.11E-Q8 I.S0E-04 4~82E-03 1.90E+Ol -6.93E-02 5 
1.15£0:.-08 2.1QE"':04 6.74E-03 2.5bE+,Gl ·-9 .71E-02 28 
1.a4E~08 1.50E-04 4. 82E-03 1.70E+Ol -6.93E-02 29 
1.27E-08 . 1.30E-04- 4.17E-031.44E+Ol --6.01E"':02 32 
1.33E-68 1.50£-04 4.82E-03 1.58E+Ol -6.93E-02 31 
1. 36E"':CB 1. 50E"'::0-4-4-~ 82E::':-03- --1~55E+in--':'6 ~9jFo2-----)6--
1.75E~G8 2.70E-04 8.67E-03 2.16E+Ol -1.25E-Ol 34 
2.77E-OU 3.00£-04 9.b3E-03 1~52E+0(- -1.39E-0( -j5 
2.92E-08 1.60E-04 5. 14E-03 7.69E+00 -7040£-02 47 
3.06E-G8 1.30E-04 4.17£:-03 5.95£+00 -6.01E-02 36 
3.36E-08 2.00E-04 6~42E-03 8.36E+UO -9.25E-02 37 
3-.65E-08.2.00E~04 b~ 4iJ::':03 ... 7.69EtaO--':":-cj.isE-:::02--- 22 
5.25E-08 1.80E-04 5.78E-03 4.81E~OG -3.32E-02 43 
5.40£:-08 1.60E-04 5.14E-03 4.16E.00 -7.40E-02 42 
5.54E-08 1.60E-04 5.14£-03 4.05EtOO -7.40E-02 39 
5.84E-08 1.50E-04 4.82E-03 3.61E+0·0- -6.93E-02 49 
Q.57E-GB 2.00E-04 6.42E-03 4.27E+00 -9.25E-02 38 

... 8.03E-08 1.60f:-04------S.14-E.:::(H----i. 80-£-+00 ·-~1.4uE--02--40 
8.46£:-08 2.10E-04 6.74E-03 3.48E+QO -9.71E-02 13 
8.46£:-08 1.80£-04 5.18£'-03 2. 981:':+:QO -8.32E-02 50 
8.76E-08 1.8QE-04 5. 78E-03 2.88E+00 -8.32E-02 43 
8.90E-~8 1.30E-04 4.17E-03 2.05E+00 -~.OlE-02 44 
9.78£:-08 1.7QE-04 5.46E-03 2.44EvOO -7.86E-02 51 

··1. 09E- 07 1.-10£':"04 ... -3~ 53E:.:.03-·---r:4i.E+OO----.:..:S-.09E:.:-02 41. 
1.20E-07 2.00£-04 6.42E-03 2.34E+00 -9.25E-02 52 
1.31E-07 2.30£-04 7.39E-03 2.46E+00 -1.06E':":Ol 45 
1.46E-_G7 2.30E-0/. 7.39£-03 2.21E+-0IJ -i.06E-01 46 
2.33E-07 1.7QE-04 5.46E-03 1.02E+-00 -7.86E-02 55 
2.77E-C7 2.00E-04 6.42£-03 1.011:':+00 -9.25£:-02 53 

. /+. 09E-Cl7 2. 30£-04-- 7~:f9-E:;:63----'r~(iiiE:;:bI---:;:C~06E:;:oi 56 
4.23E-G7 l.90E-O~ b.lOE-OJ 6.30E-Ol -8.73E-02 54 
5.11E-G1 2.50E-04 8.03E-03 6.81E-0! -1.1&E-01 57 
6.~nE-01 2.10E-04 6. 7/~E-03 4.4S1E-01 -9.71E-02 33 
6.11E-01 2. bOE--64~-- &. t~2E':::03------4. 18E-ol-':":9 .25E-02- . 18 
8.03E-07 1.50E-04 4. 82E-03 2.62E-01 -6.93E-02 58 

- 1 ~2 iE:.:o6-----2~5bE-04---- 8~b3E-':';' 03 -----2. 9() £-01-- --L 16E":Ol --- 59 



"-tA-BTi:--ii--XIV. EXI'ERHIE1HAl liATldRJNNo. 2.291 FOR. 
OXYGEN AI TS=2200, V=3a.400, AND I~J.990. 

=.;'-;:;;:;---;;-;-;~-'::-':;==--;'===~--;';;~==~=-= .= - .-:::-.::::: :::=,.:::::; - ;,::::; _::..: ~-~==c_;;c=;;c=;;c="'_""'.;;--

pr---------,D~Ir---------nowr------.A'LnpuH~A--------~OTI----~SnQ~.---

-------- ------- -------- --------- --------
-r:ltoE-bT-2.10E-0--;;-----s-:l.-'>FTI3-r.3TE+02 -3.SIE-02 9 

1.75E-09 2.20E-04 5.J9~03 1.lbE+02 -3.99E-02 1~ 
- "1-."9bE~(i(r"-2"~3(J(::-07.----:;_:6/.r-03--r:T<ETO":r_..::-lt.rrEO_~_;r__ 

2.77E-09 3.00E-04 7.J5E-03 9.98E~01 -S.44E-02 15 
-".3.i"lE:.:09---2"~-50E--Qlt----6-:-DE=o1--T.TllT .. O[ -I, .lI4E-02 ---a---

1,.'. 3.6SE-09 ' •• 10E-04 1.00E-02 l .. OH-t.oZ -7.'.4E-02 17 
3. 19E- Q'.l -"-3 :30E:;"0I,--- "8:-09,,=-0)- -~r;-02"E+Or---=5"-.-9-9F':-02--rr--

3.94E-G9 3.30E-04 8.09E-03 7.72E~Ot -S.99E-02 16 
3. 94E- 0"9-----" 2 ~-,,-OE-(f4----(;:-3-7E:.:"0)"----"6-:09" fj.-oC-=It.T;[E""':or--,--
4.Q9E-09 2.90E-04 7.11E-03 6.55E+Ol -5.26E-02 6 

--., .-5"tE:;09-----3"71lrF(ji.~i:=-or_______:>.z;rt >OT--=6:71 E 02 l-3 
6.71E-09 3.70£-04 9.07E-03 5.08E+Ol -6.71E-02 18 
7.30f.-D9 "" -,. ~"a-OE-oi'---"--9"~" sbE-Or--s;. 06"E"+'or----=7-;Z6E:.:-<rz---rr-
8.46£-09 4.0GE-04 9.80E-03 4.3&E~Ql -1.26E-OZ 19 
9.05E-09 3. 40E"-OIt -"---8 :3-3":':03""-"-3~-47"E+-OC--~(,:T7"E""':O-2"-'-----
9.78E-09 4.BOE-04 1.18E-02 4.53E.01 -8.71E-02 Z2 

- -1. 3tE-"08-"-4-;Z1lr-=-0-4--1-;-1l3-E~Z---Z:-UTE+"or---=r."zt="O-.: II 
1.61E-08 3.40t:-04 8.33E-OJ 1.95E~Ol -6.176-02 ~ 
1.6lE-OB 5.00E-04 1~23E-02 2.s1E",:(:fl----"='j"~-ii7-E-~i----1.()---

1.75E-08 4.80E-04 L.18E-02 Z.53E.Ol -B.71E-02 23 
2.33E-"-08 ',.70E-0'; 1.I~E-OZ "L-86E~01--":':"8:5j"E:::-oi----25--

l.l7E-DB 4.30E-04 1.05E-02 1.43E,01 -1.80E-02 2 
-2 • \l2E~ 08- --" i'--:-3lli:;"~04-- -T.-b-5-E=OZ--T':-3IT"+ 0 1-.:-'r~AOE--lJl H 

3.36E-08 4.70E-04 1.15E-OZ l.2iE+Ol -8.53E-02 34 
3. HE-ell 5 .00E-04" I." 23E-OZ L.22E.Ol -9.o-7E=-02-----2"-
3.94E-08 5.00E-04 1.23E-02 1.176+01 -9.07E-02 3& 
4.%E-Od S.30E-04 (.-30E"':02 9.S5ETOO--" ::'"9":6210=-0.(---35 
5.11E-OS 5.30E-04 1.30E-02 9.S7E+00 -9.b2E-02 Z6 
5. 25i::':'tfcj-"- -4 ':-50-10-0;'--"-- r'--fi:)j:::'-6T--~r~-90E"'O()---g-;nE-.::o2-"""3T-

0.86E-08 5.40E-04 1.32E-02 7.26EtOJ -9.80E-02 Z1 
7.4',E-Od 4.80E':'04 I.UlE-02 5.95E"00 -"a.7fE-OZ-----:;JS--"--
8.61E-08 5.30E-04 1.30E-02 5.68E?00 -9.62E-02 39 
8.76E-08 6.UCt-0', 1. 47E-0"Z 6.3lE.Oll" =1.09E=OI"-"-H "--
9.34E-08 5.)OE-04 1.35E-02 5.~3E.OJ -~.98E-02 28 
1. 02 E~O 7-----" ~ JoFO;;---"1 :-,-4E=-l) Z--"--5~-6"'iE+"O"O-::'-l.f?'E-or-~-
1.17E-Ol S.10E-0', 1.25£-OZ ',.03E+o.o -~.25E-OZ '.0 
1.23E-07 5. 50E-04" --1. 35E-OZ-"-- i, .14E+:OO -::"9 ~o)aE=or-- 30--""-
1.24E-07 5.00E-04 1.2JE-OZ 3.72E+00 -9.07E-02 31 
1.31E-07 6.60E-04 1.62E":OZ "Lj".63e"+"CJ---"::'1 ~20E':0-C----4;r"---
1.34E-07 6.odE-04 l. i >7E-02 4.12EtOO -1.09E-OI 32 
1. 4',E- 07 "5: "0(i"E-:::0'.----"i~-2-:H:~Z--3.T1fl:.~O-o-"=_9_:-07t_-0-2---r_ 
1.75E-C7 6.00E-04 1.47E-02 J.lbEfOQ -1.09E-OI 41 
1.75E-C7 6.70E-04 1.6"',E:"o"Z 3.53E+"00 .:.:r.2tE-:::ol~---1'-3--
2.48E-07 6.50E-04 1.59[-OZ 2.42E~o.o -1.1SE-01 44 
2.7 7E- 07 6. 00E-04 1. 62E-OZ--"-"-"2. iOE+DO--"-:; 1"~ 2(JE-':0-C-";--
3.94E-Ol 6.90E-04 1.69E-02 1.62E~OO -l.25E-01 46 
). 94E-' 7t .-iOE.:-0t;---f.-tilE:;-OZ-------r:-i>9E+OO---=-r-:"3-n:-O""lliT-
S.11E-07 7.00E-04 1.72E-OZ 1.26E'00 -l.27E-Ol 49 
5.2SE-07 6.80E-0'. - f.61E-OZ"--"1:19E:+Oi)""--::'l.23"E"=oi--i'S---
7.13E-Dl 8.20E-04 2.01E-02 9.78E-Ol -1.49E-01 50 
9.48E-07 7.30E-04- 1.79E-02 7.10E-Ol -l."3ZE:;Or---sr---
1.09E-C6 7.90E-04 1.94E-02 6.6&E-Ol -l.~3E-01 51 
1. 09E- Ob -- -8. OO-E:"'04-r:96E-d2"--6-.14F-oY"---1-:7;SE,:,:oT--5"~ 

--TABLE B-XV-.---EXP-ERHtEN"ITCDAfAtRJNNJ---:---Ib.-osTFoR----
OXYGEN AT 15=2Z04. V~25.9bO, AND 1=3.92b. 

--~~-~.;;;;;-=~;;~:;:;=-;-.;~-;-~=;-;-;; ;-;-;-~-~ :;=;==~;-~;-:;-;-;-~:;;;-=~-~ 

01 ow ALPHA Dr SQ. 

--1."ObE=a7-").-SOE-Oi,--1. 33E-OZ--;;~t2r.-00--=T~T9-E -0"1-- n--
1.58E-07 5.10E-04 1.93E-OZ 4.58E~00 -1.73E-01 1 

-- 5:1-iE:.-iji---6";Ciloe-::.-6-,.--E:2"7f:-=-o-r-T:1>5E+-6o--:;"z : o3"e ":"ol---Y-" 
5.l7E-a7 6.00E-0~ 2.27E-OZ 1.65E.00 -Z.03E-OI Z 

9-:-TsE=-07 6.30E-04 2.39E-02 9.791:-01-":2 .1,.E--(j-l--rO 
9.291:-07 "6.301:-04 Z.39E-OZ 9.65E-OI -Z.14E-Ol " 

--i"~61Fo6-"-T.ioE:.-oi;---2_:-(fZE-=-OZ--5~Blt:.:il1---::.'L-6fE:.:."0"i--"---9--

3~27E-06 9.60E-04 3.64E-OZ 4.11E-0! -3.25E-Ol 8 
-4-~ 75~.o6-·-1 ~02E-03~-8-6-E':-02-"3~-65-E~oT"--':'3 ~',o-E-::'-OC---5"-

5.49E-06 8.40E-04 3.18E-02 2.13E-OI -Z.8SE-Ol 7 
--"-t;:"02E=-O"i. 1.1.46-0.) 4.3iE-0Z--""2.6 iie-=-or--::Y:-86E-=-<'Jl----6--

-.- -----_ .. -.~.---. ------------ - ---- - -----
=== • .:;:;q.:;:=;.;z:.::z:;::::;=::::=:;;.=.:;;:=.a=.:::;.:::=,==-==:!X-:::=:==:n~.;J=:::"=:=III::Z=;.==:;:=;;: 

TABLE-" B-xvi - --"-E-XPERH1E"iiTAL"-OAfATiful,-Nfi-:-- 2.)01 FOR" 
OXYGf~ ___ ;\T __ .S-=~3S6"~ Y=4?_'"3_00! A,'>I~"_I_=~_"-7_Z. "" _____ " __ _ 

=~~~=~-~~====~====;=~=======~====================~===F= 

p 01 ow 
--------- ------ --------- -------- --------

---C4i;E-O-9-"--"2-~60E':-b-4--" -(;"6I.E=-0;C- -"3~ 7iE-ioz---::'i '-1('E~()l'- -- - 3---
1.75E-C9 Z.50E-04 1.54E-G2 2.9SE+02 -1.1ZE-Ol 4 
3. 06E-09--3-~5ilE":'bt;----2";T6E-::0Z- "-Z.39E+"O"l-':1.56E=01 5 
4.3BE-G9 4.00E-04 2.47E-OZ 1.91E+02 -i.79E-01 2 

--5~-8;t"E:'-G.'i----T.bOE-=o4-l-:-22F02--"-r:-2irE;-()T~Y:-;;-iE"~ol----6---

7.00E-09 S.20E-04 3.21E-OZ 1.55E~02 -2.32E-Ol 7 
"9.18E":09 """5:00E-04-"---3.09E=02 ---i'-OtE~Ol -Z.23E"-OC"--""- C 
1.02E-08 5.00E-04 3.09E-02 1.02E+02 -Z.2)E-01 8 
1.36E--08 - 6 '-501:-04" -" 4: Oi-E':'OZ 1. OGe" .. -6Z-----2 ~90E-::.OC--Io 
1.75E-es 6.80E-04 4.20E-02 8.11E+Ol -3.04E-0~ 9 

--2 :6-3E~06--- --[,. 90i::':i'l4"---4:-Z6E:':O-Z-" "-5:-4"<iE-;:iYi-·=-3~-68"E =oT--l i"-
3.36E-QS B.40E-04 5.19E-02 S.23E+Ol -3.75E-Ol 13 
3.50E-08 9.00E-0't -"-5~-56E-OZ---5;"37E+oi "-::'4.0"ZE:"OC--U-"-
4. \l6E-08 9.00E-04 5.56E-02 3.79E+Ol -4.0ZE-01 l'4 
"I.OOE-:OB" "-9.00E-04---5. 56E-02 2.08E+oi" --4.02E-01 16" 
7.BBE-OS 9.bOE-04 5.93E-02 2.54E+Ol -4.29E-OI 15 

" f."l4E':'Or-"-9-:-jbE--6';--5-~-74-~oT--r:-HE.-6i.--::'-4"~-i (,""":':OC---[9---

1.21E-01 9.90E-04 6.11E-02 1.71E+Ol -4.42E-01 18 
3.0('E-01 "-1.20e:':'03- -7. 41E":"02 8-.16E~00 --5.3&E=-01" "21"-
3.21E-07 1.44E-03 8.89E-OZ 9.37E+OG -b.43E-Ol 17 
3.21E....:01 "i:-35E~()3 -S;33E":"02 B.7BE.ao -o.03E=01 Z2--
4.38E-C7 1.50E-03 9.26E-OZ 7.1bE.OO -6.70E-01 ZO 
5-.2 5-e:::.. 0-7---C:Z 9E=-03----Y;9-6E.:.-6i"- -- 5;-i3E"+-bo--':'S-:7bE=-ol---""D--
5.25E-07 1.50E-03 9.26E-02 5.96E+00 -b.70E-01 Z4 
7.44E-07 l.50E....:03 "9.Z6E":02 ' •• Zlt+OO - :'b.70E"':01 25" 
1.llE-Ob"" 1.86E-03 1.15E-01 __ "_3."Z1.E_+00-,>"" -B.31E-01- 26 

:=;==:========~===~=======================~==========~=== 

I 
~ o , 



TABLE B-XVII. EXPERIMENTAL DATtiiRJN NJ. 2.311 -FOR 
_QXYGEN AT TS=24l5, V=24.600,_ AND 1=5.482. ________ _ 

:::: =.= ===== =,=== ======::::-==;:::== ===;===~=====:::: == ==::: =~=::;= == ==:::;::;;: ==,:;::1 

P 

1.31E-09 1.70E-04 S.SOE-03 - --Z-:6-&E+-6[--::S:S9E=OZ---2 
2.19E-09 2.00E-04 1.00E-02 1.52Et02 -b.~3E-02 ) 
2.48E-09 1.50E'::04 -- 7. 50E-:':o:f-- 1 ~ ol"E-"-0Z---::$.;(o-e-=Oi---1 
l.92E-Q9 l.70E-04 1.35E-02 1.54E+02 -9.35E-02 ~ 
3-.65E:':09--4-:I(j"E=-64-2-~-05E-={Y2--r:117Enj2"--=-T:lt-2T=-(jr--5 

4.82E-09 4.30E-04 2.15E-02 1.49E~Ol -1.49E-Ol 8 
5. 25E- 09 4. 80E-04 - 2. 40E-=OZ- --T~-5-Z E:+02-----= 1:-66-E=01:---- -- t 
7.00E-09 _ 4.70E~04 2.35E-Ol 1.12E+02 -1.63E-Ol b 
7.S9E-09 5.40E-0'. 2'-70E-Ol ---T: 1BE+oT---=L87E=of---ij 
1.30E-OS 7.10E-04 3.55E-02 9.10E+Ol -Z.46E-01 10 
1. 75E-OS----7 .-40E:::'04--3~ i6E';:-62---~r:'Q?;E+-Or-=-L5-6-E-=oT-1T 
2.63E-08 8.00E:::0" 4.00E-02 5.01E+Ol -2.77E-0! 1-2 
3.50E--at) 9. 30E-0', --- -4;65E-=02---4~42E+ol---::j-.22E-=61---Tj 
3.65E-OS 1.05E-O) 5.25E-02 4.19E+Ol -3.64E-01 l~ 

-b.UE-OS- - -l.08E-Oj 5.40E-Ol-----Z-:-93E<:_61----:.:'f.74E-:.:oi----fs-
7.00E-:-GS 1.08E-03 5.40E-02 2.57E:>Ol -3.7'tE-Ol 17 
8.17£=08- -1.29E=03----6:T4E-=(f2-----2-~-6}I: .. ol-..:.4-;t;-7E-oT--16-
l.09E-07 1.38E-03 6.B9E-02 2.10E+Ol -4.7SE-Ol 16 
1.42E-u 7 1 ~ 44E=-03--- 7.-19E::0Z--l. 69E-+:OC'::"-:'f9E-of --[9 
i.75E-07 1.50E-03 7.49E-02 1.43E+Ol -5.19E-01 20 
2.19E:-Ol 1.56E':'03 ---i:79E-=-02 --1~-19E+-O"i---:::.~5":-4-0E:::.oi--Z-f 

l.63E-07 1.59E-03 7.94E-Ol 1.01E~01 -5.51E-Ol 22 
3 .36E-07 --- f.74E'::03- -----8~69E=6-r - -a-:-6-3-E+'C}O---="&-:-ifzE-=-oT---n 
4.23E-01 1.17E-03 8.84E-Ol 6.9bE+00 -b.13E-Ol 24 
, • .1. lE- 0 1 1. 83E..:03---- --9.1';E-02----S:-9b E:'-OO - -- '::b- .3'tE-=ol---i5-
b.27E~07_ 2.10E-03 1.05E-Ol 5.57EtOO -7.27E-Ol 2b 
7. 88E-07 2~ 10E":03 1. 05E:"OC---';. ft4E+OO ---::':7. 2-7E-::':0"1--- 21" 
1 •. 17 E- 06 2. 4gE-_~ 3 __ .1~2_0E::..()1 ___ },,-~2_~~_:::_~_~~E __ ::_01._~!. 

--- --------------------

r ABLE 8- X V Ill. EXP E"R 1M ENTAL OA T tifRJN--NJ • 2 .041 --HiR 
OX~GEN AT TS=2515, V=30.000, ANP 1=5.594. 

=======-==========;==========================='-====::====== 

1.',6E-08 6. o O-E':':O 4- 3. 39E-02-----i.33E+oi --=1-~99E-=61 "i 
1.46E-08 6.00E-04 3.)9E-Ol 1.33E+Ol -1.99E-Ol 2. 
1.46E:"-085.70E':'04 3~2le=oi- 6.96E-iol----=-(.-89E.:.Ol 3 
1.4bE-08 6.00E-04 3.)9E-02 1.33E+Ol -1.99E-Ol 4 
-i:ijZ-E-=-08--ii~-'0E-=04-----4~9D~=6i- ·-~'-.32-E+oT----:'-i.-if9E-:,ol-------5-

2.9lE-08 1.50E-04 4.l3E-Ol 4.5SE+Ol -2.49E-Ol 6 
2.92E-OS 8.10E-=04 --4.57f~':'02- 4.95E+0l---l.-b9E-=Ot -, 
2.92E-08 7.80E-04 4.40E-Ol 4.71E+Ol -2.59E-Ol 8 
l. 9lE- 0 8 - Ii ~-l OE=04 ----'.-: 51E-= 02 ',.95 E :l-0(----=-2-:-69E.:.0 1--- -- -C)-

4.3SE-08 9.90E-04 5. 59E-02 4.03E~01 -3.29E-Ol 14 
4.TsE-=os----1 :-6iE-'::63---5-:i6E=-oT-4~1-5-EioY--=3-:-3iiFoC--r5--
4.3BE-08 9.90E-04 5. 59E-Ol 4.03E+Ol -3.29E-O~ 16 -s :84 E-=-O-til~ (J8 i:-= 6 3- ---6~i oE-=-62---:f~ 30E ~01--'::3 ~ 1l8E-=-0l----i 3--
5.84E-08 1.05E-03 5.93E-Ol 3.21E+Ol -3.48E-Ol 10 5-: S4E-= OS - ... i:-i4-E=-03---6~-4';E=-6i--3~-;;OE-+OC---::3-:7IH:-:'-()C--T1--
5.B4E-08 1.05E-03 5.93E-02 3.l1E+Ol -3.48E-Ol 12 
I~ 3CIE:'-OS- -1~-O-5E-=-oT---5.93E=-Or-2-:-51 E i- OC--'::j-:-481:=-(,5I--Cr 
1.30E-08 1.05E-0) 5.93E-Ol 2.57E+Ol -3.48E-0~ 16 
-7~ 30-i:-=ci-8 ---T"-':-oa{':'o j----6.-1 0"£:::'-Ol---2 ;&4E-"-0 1-=-3-:-5 8E=-01 ----19-
1.30E-OS i.20E-03 6. 71E-Ol 2.93E+01 -3.9SE-Ol 20 
-i:30E-=--08 ----t"~ ill~::':0-3- --6:27E::':Or---2-::-iiE+OC--=-3~-b8E-=01--iC 
1.30E-OS 1.14E-03 6.44E-02 2.79E.Ol -3.7SE-01 22 
-7:j-iiE=O~--f:14-E:"OX---6 ;-44E- 6Z----'i~i9 E +Oi--':'3:--{ilE-=O r---2 T 
8.76E-08 1.26E-03 I.IIE-Ol l.57E+Ol -4.18E-01 24 
8. H> E=-c 8-- -(:-i i E --03------(;-:60 E:"-O l -i~38-E ~01--=-3-~8 8F OC---25-
8.lbE-D8 1.l6E-0) 1.11E-Ol 2.51E+Ol -4.18E-Ol 26 
B. 76E=O-8-- --1:ioE.:03-----b.17i:=Orl~44E+OC-=3-:98E-::.:OI ··27 
a.76E-uS 1.26E-03 1.11E-Ol l.57E+Ol -4.18E-Ol 28 
T~ii2E:::.-oi--l~-20E=-oT---6-.-riE::ij2---2:09EtOr---=3:9iiE-=-O C---29-

1.02E-Ol 1.35E-03 7.62E-02 2.36E+Ol -4.4BE-Ol 30 
1. 02E--"7 - . -1 ~-TbE-=-Oj-T.-iii-=--02--2~2-ilE +of--::4-~-18E-=Ol- 31 
1. 02E-Ol1.32E-03 7. 45E-02 2.30E:l-Ol -4. 38E-Ol 3l 
I. 02-E':'oi- --i. 35E::'oj ----Y.62E=OZ-- 2-;;36-E~01 -'';-.48 E--O i- ---33 
1.17E-07 1.3SE-OJ 7.6lE-Ol 2.06E+Ol -4.48E-Ol 34 
i-.-11E-=-07--r:T5-E-Or-7~62f-oT-2:-06E~-6r~-t>~-4trE-=-ol----35-

1.17E-Cl 1.41E-0) 7.96E-Ol 2.15E+Ol -4.68E-01 36 
1.17E=-C.)7i-:i9E:':03- - --7. l8E-Ol 1. 9iE<:-6-C--::4 ; 28E"-=Ol 37 
1.17E-Ol 1.l9E-03 7.28E-Ol 1.91E+Ol -4.28E-Ol 38 
i~17E-=-07-----1.2b{':'0)-----i:ilE":02 - -i:92E+Ol -4.1SE:'-6f-- 3~-

1~)lE-07 i.44E-03 8.13E-Ol 1.95E+.Ol -4.78E-OI 40 
1-.3i-E=-ijT--T:41E-o-j---T:-96E-=o-r----r:9TEToT----=-4~b8E=O-r.--l.r-

1.31E-Ol 1.41E-03 7.96E-02 1.91E:l-Ol -4.6BE-01 42 
!.46E-oi--- 1.59E-=-oX----a.97E-oi---r-.-9l;E.-Ol -5.28E-Ol 43 
1.46E-07 1.50E-0) 8.41E-02 1.83E+Ol -4.98E-01 44 
1."-6E-Ol ··1:'.7E--0::f------8.-30E-=-02---1~80Eio-i- -4~-88E':'01 ·-45 

----,---:-;--:---,-------------------:::..;::=== ;;;=== ====:;=;========.===~===;::.-'-.==.::.: ::::=;;:= ==== == == ==== =:== 

I 
():J 
I--' 
I 



TABLE- B~XIX~--------EipE-R-1MEi·jrAi-bAT-,r(RJiniif~--i.0'fi-fOiC------ ---fAalf-il=-xx.-----tXP-e-il.-iHfNHCOATATRIFN--N:f:----y:OSIFC1R-----
OXYG_E_N ____ A T_r.S",2_5_1Jl ! __ ~=?_~_.8_0_0. ___ A~g __ ~::5.! ~?~._____________ ___ _ ____ '!.l!'!(;~N ___ ~_I_lJ::~?_~_!_'1_:=}_O~?.~! __ ~ND_[ =5~.?~o.~ ____________ _ 

===:::::============-=;= ~====:..:;;=====::.=== =:;;.== ==;== == == =::;:;:;;:= ===~= 

DT ALPHA 

1.17E-01 1;35E::03 7. 76E-oi--2~ToE-+OC-~;;:S5E-::oi--r----- --l~T7E~Q7----1"'SOt::03---8:biE=--6T-2~TfE;t:-Ol--':S--:05{=-t)C-----

1.17E-07 1.41E-03 6.10E-02 2.19E+Ol -'.l5E-Ol 3 1.17E-Ql 1.29E-03 1.41E-02 2.0010+01 -4.34E-Oi 2 
1 ~ 1 7E-07 1. 50E-03-- -8~-6:ZE=-oi -----i:j:lE~Dl--::.5.-(i6E-(fl---~------ -f~ i7E-'::oT ---1 ~17E=-oT---6:-ii~62-- -1~82E-~OC-,~3.94E-=-<iC-- -}-
1.17E-07 1.45E-03 8.33E-02 2.25E.Ol -4.89E-Ol 5 1.~7E-C7 1.26E-OJ 7. 24E-U2 1.9bE+Ol -4.24E-Ol 4 
i.i'iE=--Ol --i~-35Fii3-T.-i6E=02--i:10i::+(fi-=7'-:-I>5E-=-oi--fz----T:i1i:-oj--1~-38E=oj--'f~-(i3E-02--2-:i''Eior-=-4-~-b5E-Or--5-

1.17E-07 1.44E-03 8.28E-02 2.24E.Ol -4.85E-Ol 14 2.33E-07 1.59E-03 9.13E-Ol 1.23E.Ol -5.35E-Ol b 
2.33E-Ol 1.68E-03 9. 66E-Oi-----l ~ 30EioC--=S:-66E---Ol-----S-- --- - 2.33E:'Ql i:65E=-o3 -- -9-~ -4BE=-02 ---1~-28E+-OC -~5:-S5E:"OC - 7--
Z.33E-07 1.71E-03 9.83E-02 I.BEtOl -5.7bE:"Oi 9 2.33E-07 1.56E-03 8.96E-02 1.21HOI -5.25E-Ol B 
2.33E-07 1. 14E-031;00E':"0[--- (:JS-E .. -oi--;:S-:8{;E=Ol--To-------" - -;. ~33-E:: C-:r---i.62E-=03---9~-3iiE:'02---- Y~-ib-EiQC-=5 .4-S-E=-M----9-' 
2.33E-07 1.65E-03 9.48E-02 1.28E+01 -5.56E-01 H 3.S0E-07 1.80E-03 1.03£-01 9.31E+00 -6.06E-01 10 

. 2.33E·:0 7 ----C: S 9E":: 0 3-- --9:1;;F6r---I:2~i{+oC-=5:36E-Ol--b----- ---3-: sog:':or---Y-;'74'E-::'oT-if:99E--OZ:---9: OOI+OO--=5 ·;!ibT::'or-n-
2.33E-07 1. HE-03 9.83E-02 1.33E+Ol -5. IbE-01 1. 3.50E-G7 1.71E-03 9.82E-02 8.84E+00 -5. 16E-01 12 
3. 50E- 01 - 1. (lOE-03 i. 03E-Ol ':/. 3Z(iOO-----i>-:-oi(=-Ol--Ts---- ~. 67E-012 ;07E-03-----1:f9E"::oT-'-lf. 03E+QO--"::6-.9. iE:'OI 13 
3.50E-07 1.90E-03 1.09E-Ol 9.8'.E+00 -b.I,OE-OI if> It.b7E-Ol 2.07E-03 1.19E-01 8.031:"(1.0 -6.97E-Ol I'. 
-3. 50E- G 7 1. 00E-03-- - -I: ~03E-'::(ii -- - -9: 32 E-+-00---":6 ~-07E-":'6C----lf ---- 4~ 6 7E-a7 2 ~0-4E'::O-j- ---i. elE-OI 7. 91 E+00:"6~ 8 7E:'0 1 15 
3.50E-C7 1.80E-03 1.03E-Ol 9.32E+00 -6.07E-01 18 5.84E-01 2.13E-03 1.22E-01 b.blE~OO -7.17E-01 16 
-4.6-7E"::of--z. 04-E".::.0:3---r:TYr=-Ol-t:-9TEO:OO-----::.T.-!f8E-O-1 ---2--- -5-~-84E::iii --Z-.TOE-03--T:2TE-01---6-;-5-Z E-;:OO-·=r: OTE-=,fC -- -fT-
4.67E-Ol 2.00E'·03 1. 15E-Ol 7. 76E+00 -&.14E-Ol 19 5.84E-<l7 2.001:-03 1. 15E-01 6.2lE.t00 -6.73E-Ol 18 I 
4.bIE-Ol 1.90E-03 1.09E-()I----Y:jijE;OO----:&-~-4-0E.:OC---20 - 5.84E':O? 2~20E.:..o31-~i6E:.OI.-"6-.03E+OO --"40\:-01 19 R? 
4.67E-07 2.10E-03 1.21E-Ol 8.15E.00 -1.0BE-Ol 21 1.00E-Ol Z.lOE-O) i.2IE-Ol 5.43E~00 -1.07E-01 ZO I 
4.b7E:"'07 Z~ 10E":'03 --1~-2iE-oC--8-.T5E~o.o ---:'Y~08E-Or--i2-- i.o-o--{·::oj- ----2~10E.:::03---L2i"E=OC"--5-:-4W+QO'=1~-Q7E:.Ol----il-
4.67E-O"l 2.00E-03 1.lSE-01 7.76£+00 -b.74E-01 23 1.00E-01 2.20E-03 1.26E-Ol 5.69E.-OO -1.40E-01 22 
5~84{-o7---2:_30-E=-03--1~j2T:·-or-7:fit-E+--GO-=7-:i5E..::-OC2-4----i:Gio1=cf -·-2~'iQE=03"--i~;r6Fol~-5:69E+OO----:.i-:4(lE=-Or-----.2)-·-

5.B4E-Ol 2.50E-03 1.44E-01 7.76E,.00 -8.1.2E-01 25 8.11E-07 2.JOE'-03 1.32E-Ot 5.10E+OO -J.74E-Ol 24 
5.134E- 07 Z-:20E.:..Oj----l.26E-Ol b-:B:i E+O:} ---.::7~4TE=O-I---ii>--- 8.1 7 E'::O 7- - -2 :30E'::03 --1:-32f.::;OC--5~ -iOE~(JO - ---f. 74E-0( --25 
5.84E-ol 2.S0E-03 1.44E-Ol 7.16E+00 -8.42E-01 21 8.llE-01 2.40E-03 1.30E-Ol 5.32E+00 -B.08E-Ol 26 
5. 8',E":'Cl - 2. 35E-Oj-- i~ 35E':01---f.-30E""OO -----7 :92E-=-6T----2a- ---- 8 ~i. 7E:·:OY----Z. 30E-0 3 - --I:--3ZE--Ol 5.16(;'00---::' (.il;FoC- --- 27 
7.00E-01 2.40E-03 1.38E-Ol 6.21E+00 -B.09E-01 Z~ 9.34E-01 2.30E-0) 1.32E-Ol 4.46E+OO -7.14E-0~ 28 
1.0 OE- a 1 . - i;-4-0E-=-t)j---T;3"ijF()C~21T+Q()-=8-:09E:'0 1--30-- -- 11:-34"E= 0 ]-- --2~ i oE=oT--C:55E:"0l--~r;-it; E~(fo- :::-<;l:-()9-E-:::-o-f--Z-cr 
7.00E-Ol 2.30E-03 1.32E-Ol 5.95E+00 -7.75E-Ol 31 9.34E-Ol 2.40E-03 1.38E-01 4.65E+00 -O.OBE-Ol 30 
7.00E-Ol i:40Fo3 --I::' 3BE=-oi--(;:-Zi:E,>iio----.:.:S-:(j-9E-oT--3T----9-:34{·::07 - i-.4-0E=Oj-T.3"ilE:"oi- -;;~-65-E}00 :"-0.osE::'-0-1---3C-
6.11E-07 2.S0E-03 l. l .4E-01 5.55E+00 -B.42E-Ol 33 9.34E-Ol 2.30E-03 1. 32E-01 4.4bE~ao -1.7'>E-Ol 32 
tl.17E-01 2. 60E=G3 - -- l.~ 49E--OC----S :7'lE + 0-0-- -':'S:fI>E:"-Oi.---)-" ---- 1. o 5E":' 06 2. 50E-=03---C;44E=-OC-- 4-. 31E+00 ----::'If.i'IE-ol -- -33--
8.1lE-Gl 2.40E-03 1.38E-Ol 5.32E+OO -B.09E-Ol 35 1.05E-Ob 2.40E-03 1.3BE-01 4.14E.00 -B.OBE-Ot 34 
8 .11E-0 1 - -- z:so{=(fJ-- T:44E::-61--:~r:~>5E-ioa--=S:-4-zT'::-or---:fb---- -T~-Q-5E::Q6-2:(;O{~1. 49E-=-oT~~8E-':OO---=1f:75E-=-of--3-5--
9.3'.E-Ol 2.80E-03 1.blE-01 5.43£+03 -9.44E-01 37 1.05E-Ob 2.30E-03 1.32E-Ol 3.96E+00 :"1.14E-01 3b 
'J.34E-01 2. BOE'::03 i~6-1E=--OY--Y. 43 E+-OO-::-9-~-4-4t-::'-OC---38-- ---- - - i".05E--()b-----2 ~-SdE=03--- 1~- 4-"E-01---"". 311:-+00-=-1,:41£::'01 3t 
9.34E-07 2.40E-03 1.30E-Ol 4.6bE+0() -8.Cl9E-01 39 1.05E-\l6 2.60E-03 1.49E-Ol 4.48E+00 -0.15E-01 38 
9.34E-01 2.bOE-03 "1.49E-01---5-:05E+00-- -B.76E-=OC---it-0 ---- - 1:17E":--06 - 2:40E":03-"--i~3aE-01------3~12-E,>b(f - -o:oaE=6C---39--
1.17E-Ob 2.60E-03 1.49E-Ol 4.04E+00 -B.16E-Ol 13 1.11E-06 2.60E-03 i.49E-01 4.03E+00 -B.05E-01 40 

-1. i 7 E- 06- - - 2 ;70E-;:03-T.5-5E--OC--4-.-l9E+(yO-::-9;rdE=0-1--4f-----f~YiE=:Oc;---:z:-'riit=1f3--T. 5-S-E=-cll-
'

,7l9-E.-mj-:ir-;091:::·-0r-41-
1.17E-06 2.70E-03 1.55E-Ol 4.19E+00 -9.10E-Ol 42 1.17E-06 2.00E-03 1~b1E-Ol 4.34E+00 -9.42E-01 42 

- - ------ --" - - - ---- --- 1 ;f7E-ot;-- -2. tJOE-=-03-- -1. bIE-O l,---4-.-HE+O(f -9.42E-0143---

==================~==~================~========~========= 1.11E-Ob 2.80E-03 1.61E-01 4.3~E~QO -9.42E-01 44 
-- -~.---. . -~ .. _.... . -~--- 1.17E-Ob 2. 70E-~03---~r.55·E·--oi-·~ -(to L9E'::OO ··':;':'-9.'·09'E-Ol 45 

=== =-====-= :::====~ =t=======.=== ======== :::=. =::=::::: ==== == =:;;::==== =::;=,= 



fABLE B-XX I. 
OnGEN 

EXPERIMENTAL DAfAtRJN NJ. 2.02) FOR 
AT 1S=2520, V=39.800, AND 1=5.5H6. -- ---.--.- _._--- .. __ ._--------_._--_.--- -

========':::======:'======--======.===i==============y============ == 

1.4610-09 -- i~ 00E=O'4--'-5~'f4E:..-cij-'~T~'24E+OZ-'-~:f-:j6E::.-02 1 
8.11E-09 4.00E-04 2.30E-02 8.85E.01 -1.34E-01 2 
1. 't6E-08 6.00("':04' 3. 44E:::02 7 .4H+Ol---;::2-~OZE':'01-'-lt-
1.46E-08 6.00E-04 3.44E-02 7.44E*01 -2.02E-Ol 13 
1.';6 i:"':oT '--{, -:O()E:,::64-'~3~'44-E:::(f2----1-:4r;-E i--bl--=z-:-OZE=oI--r4-
1.46E-08 6.00E-04 3.4410-02 7.44E+Ol -2.02E-01 17 
1.46E-08 -- 5.80E-043. 33(':02 7.19E+01 -1 . .95E-01 18 
1.4610-08 6.00E-04 3.44E-02 7.44E.Ol -2.02E-01 19 
2.92E-08 8.-1010-04 - 4. 65E...:02---'5:02E+01--...:2. 72E:"01 15 
2.9210-08 6.9DE-04 3.96E-02 4.28E~01 -2.32E-Ol 20 

'2. 92E~::G88:40E:"'6tt~: 8iE:"-02~--5. 21E+()'C--=-Z-:-ii'2'E',:::6Y---2T' 
2.92E-08 7.20E-04 4.13E-02 4.46E+Ol -2.42E-Ol 24 
2.92E-08 '6~60E':"04 - --,3'.-79E"':02"- -4:0gE+of-'--...:z.22E=bC-'- 25 
l.92E~C8 7.50E-04 4.30E-02 4.65E+Ul -2.52E-Ol· 26 
2.92E-08 7.80E-04 -- 4.48E-02 4.83E+Ol '-2.62E-01' 21 
2.92E-08 7.80E-04 4.4810-02 4.83E+Ol -2.6210-01 28 
2.92E-08 7. 50E-'04 4~'36E:-::0-2-'-- 4:-65E+OT~':[.-52E-=01----2-9'-

2.92E-C8 7.50E-04 4.30E-02 4.65E+Ol -2.52E-Ol 30 
2.92E-C8 6.90E-04 3.96E-02 4.2810+01 -2.32E-'Ol - 33 
3.21E-08 7.8010-04 4.4810-02 4.39E+01 -2.62E-Ol 6 
4.GYE-08 8.40E-04 ~.82E-~2 3.72E+01 -2.82E-Ol --~-
4.38E-G8 9.60E-04 5.51E-02 3.97E+Ol -3.22E-01 31 
4.38E-G8 -- 8. 70E-04 - 4-~<.i9E"':'02- --3:'59't:';0-C---':'L if2'E'=Ol'-TC 
4.38E-08 1.02E-03 5.85E-02 4.21E+Ol -3.43E-Ol 36 
4.36E-08 9.30E-04 5.34E-02 3.84E+Ol -3.12E-Ol 38 
4.38E-OB 8.70E-04 4.99E-02 3.59E+Ol -2.g2E-01 39 
4.38E-08 9.60E-04 5.51E-02 3.97E+Ol -3.22E-Ol 40 
4.3eE-08 9.60E-04 5.51E-02 3.97E+Ol -3.22E-01 41 
4.82E-08 9.30E-Q't S.3'4t--'OZ'---j.49E:i-Ol-- ::'-j~-i2E:"01 '--'5'-
~.B4E-08 1.0510-03 6.03E-02 3.25E+Ql -3.53E-Ol 34 
5.B4E-08 1.08E-03 6.20E-oi 3.35E+Ol -3.63E-Ol 31 
5.84E-Gd 1.1IE-03 6.37E-02 3.44E+Ol -3.73E-Ol 42 
5.84E-G8 1.11E-03 6.37E-02 3.44EtOl -3.73E-Ol 43 
5.84E-08 1.05E-03 6.03E-02 3.25E+01 -3.53E-Ol 44 
5.84E-0t!- 1.02E-03--5. 85-E-=62'---3~ 16E+Ol '-'::::r:43E-=-'bl-~i;5 
5.84E-C8 1.05E-03 6.03E-02 3.25EtOI -3.53E-Ol 46 

-5.84E-08 1.05E-03 6.03E-02 3.25EtOI -3~53E~01 4T 
5.8410-08 1.0810-03 6.20E-02 3.35E+Ol -3.b3E-01 46 

==================================================~===== 

======================================================== 

P 01 Oil ALPHA Of SQ. 
~~- ------- ---. . -- -------- ---- -- ------.-

7.30E-08 1.14E-03 6.54E-02 2.83E+Ol -3.S3E-Ol 35 
7.30E-G8 1.l.4E-03 6. 54E-02 2.83EII'01 -3.83E-Ol 32 
1.3GlE-08 -'1:26E"";0:3' -'-7 ~-23E--:':62--3~12E+o6C-'''::4-: 2 3E=-01-- --- 49 
7.30E-08 1.26E-03 7.23E-02 3.12E~Ql -4.23E-Ol 50 
7.30£"':08 1.26E-03-'-7.23E-02 3.12E+_Ol -4.23E":'01 51 
7.30E-08 1.25E-03 7. 17E-02 3.10E+Ol -4.20E-01 54 
7.30E-08 1.26E--03 7.23E-023.12E+Ol -4.23E-Ol 17 
7.52E-OB 1.14E-03 b.54E-02 2.72E+Ol -3.83E-Ol 74 
j .59E:"08 "--LT7E::()3~6:'-jTE-o'r----i'.79Et:(jf---::J'~-i'i3E-'::0-C-- 1 
7.88E-08 1.20E-03 6.B9E-02 2.75E+Ol -4.03E-Ol 10 
7. 88E"':08 1.20E...:03-'-'-6~'89E.::02 2.75E+Ol "':4.03E":'01- 9 
8.76E-08 1.20E-03 6.89E-02 2.48E+Ol -4.03E-Ol 56 
ij.76E-G8 1.35E-03 7. 75E-02 2.19E+Ol -4.53E-Ol 57 
8.16E-08 1.35E-03 7.75E-02 2.19E+01 -4.53E-Ol 58 
8-~ 76E::'08--' -CZ9-E:....-03'----7-:4'OE'.::OZ----i .-6!)E-+OC---::'-4'~-3-3'E-= 01- -'--59-
8.76E-08 1.20E-03 6. 89E-02 2.48E+01 -4.03E-01 62 
8.16E-08 1~3BE-03 7.92E-02 2.85E+Ol -4.64E-Ol 64 
8.76E-08 1.20E-03 6. 89E-02 2.48E+Ol -4.03E-01 71 
8~ 141E-1il8 1.23E"':0:3 --1 ~ 0610":02- ~- 2'~:;4E+Ol '-4 ~ 13E-01 53 
8.76E-08 1.32E-03 7.58E-02 2.73E+01 -4.43E-Ol 76 
'8~ 76E-"";'08-'Y:23E-=Oj--7~-O{;E=02--':-2~ -54E":'Ol" -4'~ 13E":01'--' -- 52 
B.90E-08 1.26E-03 1.23E-02 2.5&E+01 -4.23E-Ol 55 

1~-02E-(;f7~-T:--S8E~-T~~-I-;9L1:=·lfl'-~T:-;t·4'Cf·Or'·":;,·4~~·6'ttE'~Ol'··-·~~-10· 

1.02E-07 1.38E-03 7.9210-02 2.44E~01 -4.64E-01 23 
l.-O-ZE=- c r-L'z'':fE-=ir3--7:-d6E-=-(j";C- --'2'~TirE+Or-'::' 4'~- DE''': 01"'- '60 
1.02E-G7 1.41E-03 8.09E-02 2.50E+Ol -{ •• 7liE-Ol 66 
1. O'2E- 07-C~32E:':O ~3'---7~5'8E-:'::'OF"-z~-YiE+Ol- -4. tnE": 01-- '69 
1.04E-01 1.41E-03 8.09E-02 2.4bE+01 -4.74E-Ol 73 
1.17E-07 - - 1. 38E''::0 3" ---7'- 92E"::02 ,-- 2. TtiE+Ol -''::4~ 64E::'01 - -'16 
1.17E-07 1.47E-03 3.44E-02 2.28E+01 -4.94E-01 63 
1._l7E-C7 1.44E-03 8.26E-02 2.23E+Ol -4.84E-01 22 
1.17E-07 1.41E-O~ 8.09E-02 2.18E.Ol -4.74E-01 65 
1.11E-07 1.53E-03 8. 78E-02 2.37E+Ol -5.14E-Ol bl-
1.17E-07 1.44E-03 8.~6E-02 2.23E+Ol -4.84E-Ol 75 
1~-17E-:07 (~47E-03 - -'8'-44E-02----2~28E+or-':"'4'.9.4E'::01'-67 

1.17E-07 1.35E-03 7.75E-02 2.09E+Ol -4.53E-01 68 
i.23E-07 1.38E-03 7.92E-02 2.04E+01 -4.64E-Ol 8 
1.3~E-C7 1.44E-03 8.2bE-02 1.98E~01 -4.84E-Ol 72 
1.31E-07 1.44E-03 8.26E-02 1.98E+01 -4.84E-Ol 3 

" 

=== ~~ =';::;:::.:::=~='=;;'-;;;~-;-~=::;~= =-.;=-~-.;=-;;;;~.~-~-==-;=:== -=':"~~-==-=£=::i::==r.==.=;::-

I 
CD 

\J.J 
I 



fABLE 6-XXI[. EXPERHiENTAL OATAIRJN /D. l.Oll FOR 
_ _ _ __ On~EN __ ~r_JS_,:252! , __ ~~39~8'~O, __ ANO_~~!.oe&. _______ _ 

.:: == =.=:::::: :.:::== ====;:;= =~:::::::: ::;:;;:::::;;::;:::=:::== =====-= = =::.== =.::=:: == == =:== ==::::: 

--dO; 1"6T-'-Toa:-ooFu,------,;-:-'<iE=--OT---r:-6,UOl-----=-Z-;-6-SE"=ar-- -H ---
1.46E-09 6.uOE-V5 3.'t4E-03 _ 7.43E>01 -l.O.lE-02 29 
1.46E--09- --1-;' bOE"04----S-;-gE'--OT ---r-:2-4"E"'_02 ----::.]-.-35F02--)Q -
1.46E-C9 8.00E-05 •• 59E-03 9.90E.OI -Z.68E-02 31 
I. ,.6E-09- --2. U-OE"o';--T. T5E:.02-----2:-4aE".or---~-6 :TlE-=Oz----3c 
1.46E-09 1.80E-04 1.03E-02 2.l3E+02 -6.04E-02 3. 
1.46E-Q9 1.40E-04 H.03E-03 1.73E.02 ~4.70E-02- 35 
1.46E-09 1.00E-04 5. 74E-O] 1.24E'02 -3.35E-02 38 
1.46E-C9 8.00E-OS 4.59E-03 9.90E.Ol --2.68E-02 4. 
1.46E-Oi 1.50E-04 a.bOE-03 1.86E+Ol -5.03E-02 44 

--I :46E-C9---I-;-OOE-=04 ---S:T4E'::03- -- -1: 2H+-OZ--=3 ;)'10=112----28-
1.4tE-09 9.00E-05 5.16E-03 1.IIE.02 -3.02E-02 48 
1."'6E-09 7.00E-OS 4.0lE-03 8.67E~01---l.35E-02 - 51 
1.46E-C9 7.00E-OS 4.02E-03 8.67E+OI -2.35E-02 102 
1.61E-09 1.20E-04 b.8ilE-OJ I.J;E+Ol -~.02E-02- 39 
1.75E-O? 9.GOE-OS 5.1bE-03 9.29E+OI -3.02E-Ol ~7 

-C-7 5E::-' ') -- -i:-:- SO-E 0--0 ;,----a;i)oFo")-- -1~5-5E. 0-2----=5-.13":3"E-=02----3 7-
1.75E-09 1.00£-04 5. 14E-OJ 1.03E+02 -3.35E-Ol ~5 
1.75E-09 1.IOE-04 b.31E-03 l.llE-'02 - --_3.b9E~02 }6-

2.04E-09_ 1.70E-Oh 9.75E-03 I.SJEtOl -5.10E-02 71 
2 .. 19E-09 1. 50E-O'. -- -8. 60E-Ol 1.l{tE.02~ ··-:"5 :"03E-"':-Ol ----116 
2.33E-09 1.IOE-04 b.31E-03 8.51E~01 -3.69E-C2 9~ 

-[:33E-::09-1-:10E=:0/'---6:-3-11':-'--03--8;-'1"""-.OT-=T'--61E-=o"[-TOT
l.92E-09 1.60E-0' 1.03E-02 1.IIE.02 -&.04E-02 7a 
2.92E-09 -- 1.60E-04 - - 9.[8E-0) - 9.9JE.Ol -'-5.37E--02 83 
2.g2E-09 2.00E-04 1.15E-02 1.24Eo02 -6.7IE-02 27 
2.92E-09 1:50£-04 -8~-60E-03 -9.HE.Ot" -5.03£=-02 -i. 
2.92E-09 1.50E-04 8.60E-03 9.21E.OI -5.03E-02 7 

---2;9-[E:::GT----i~-1"OE"o',--·r.-13Fo_r---r;lf5l:.0-Z-::>.TQ"Foz----rs

].2IE-09 2,50E704 1.43E-02 1.4IE.02 -8.39E-02 .8 
l. 21 E::09 2. 30E>0'- t: 3-2£-0[----1 • 2'iE +02- ---7.7 ii:-=o;l------40 
3.b5E-09 2.IOE-04 1.20£-02 1.0.E*02 -7.04E-02 89 
3.79E::a9 2.-40E-0" LJ3E-0Z- 1.1"4E+O[-:'S;05E"=02- ----r5 
3.79E-09 1.80E-04 1.03E-02 a.57E+Ol -~.04E-02 97 

--4~-3il£-'o9--2-:4oF()7t-l:T~E-=Or---9;~~rio,---::-a~-O-5Fa2--rQ--

4.38E-09 2.40E-04 1.38E-02 9.90EoOI -8.05E-02 9~ 
' •• 36E-09- --- 2.30E-04----1;32E-02 9.49E~01---:.L71E-"o2---13-

4.38E-G9 2.30E-04 1.32E-02 9.49E.OI -7.71E-02 95 
4-.38E-Q9- 2.30E-04 1.32E"02 -9.49£.0["----7.1110-::02-- 104--
4.~7E-Q9 2.'0£-04 l.l8E-02 9.29E'01 -8.05E-02 98 

---" .-UiE---'1i'j"-T. 70E--:{)t;-T-:S-5e=Ol"--T.-o [ ETIj~9-=--ObE""--0-Z--Br 
5.11E-09 2.BOE-04 1.61E-02 9.90EtOI -9.]9E-02 70 
5.25E-0'- 2.40E-'04 1:38E-02 8;25E.OI -8.05E~02 -103-
5.25E-09 2.80E-04 l.bIE-02 9.6IE.OI -9.39E-02 93 
5.8',E-09 -3.20E-0',- 1.8'.E-02- 9.90E.OI -1.07E=Or---- 61" 
5.64E-09 ].00E-04 1.72E-02 9.29E.OI ~I.OIE-Ol 11 

--- 5;iJ;;E---(i9----i~-8-iJE--'oi, ----I-;(;"1E=--6["-1I-.-1;(£"'-OC-=9:-39£-=02----,;-
5.84E-G~ 2.90E-04 1.66E-02 8.98E.OI -9.73E-02 60 
5.84E-09 2.90E-04 -1:66E-02- 8.98E.OI---~9;73E-'02 --62 
5.84E-09 3.70E-04 2.12E-02 1.15E.07. -1.24E-Ol 65 
b.13E-09 3.7<)E-04- 2.lZE-02 1.0910+02 -1.24E-Ol -64 
b.13E-09 3.00E-0' 1.72E-02 8.8.E.OI -1.OIE-Ol 53 

--6 .13E-~a9 ]-:2"OE-'04 --T:-8"£"-02 ---9: 4-]t-+oT----=r:-orE"-=Ol --6(,--
6.llE-09 3.30E-0'. l.e9E-02 9.BE'_01 -1.lIE-OI 54 
0.13E-09 3.40E-0', 1.95E-02 - I.OOEt02 -1.14E-'01.-: 5() 
-6.13E-09 2. 90E-0~ (. b6E-Ol 8. SSE .01 -9. 1.3(--02 ~a 
6.13E-09 2.60E-0. 1.49£-02 7.6LE.OI -8.72E-02 .9 

===~=======================~=======================~===== 

p O[ ow ALPHA or 50. --------- --------- --------- ---------
b.13t-09 3.IOE-04 1.78£-02 9.I~E+Ol -1.Q4E-OI at 
6.l3£-U9 2.80E-04 l.bIE-02 8.25E+OI -9.39E-02 61 
o.13E-09 3.00E-04 1.7210-02 8.8.E.OI -1.0IE-01 52 
b 013E':'09 3.40E-04 -l.95E-02 1.0,JE+Ol --I-:-14E--0[ oj
b.42E-09 2.90E-04 1.66£-02 6.lb£+01 -9.7IE-D2 i9 
6.',2E-09 3.00£-04 - 1. "l2E-02 8.4'tE.OI -1.OIE-OI 51 
6.42E-09 3.20E-04 1.84£-02 ?OOE.OL -1.07E-OI 56 
6.71E-G9 3.20E-04 1.84E-02 8.61E+OI -1.07E-OI 85 
b.71E-O? 3.00E-04 1.72E-02 H.OIEoOI -1.OIE-OI 1~ 

-7: 30E-09 -j:40E-04 ----"t; 'i5E=oi--a: "ie-'ol ---=C;i4E-=OC-42-
7.30E-09 3.00E-04 2.07E-02 8.91E.OI -i.2IE-01 14 
1.30E-C9 3.50E-04 2.0IE-02 8.blE'01- -1.17E~01- 10J-
8.17E-0~ 3.50E-04 2.0IE-02 7.7'E+OI -1.17E-Ol , 
8.32E-09 3. WE-04 --2. 12E-02 8.0',10+01 --'l.24E--01 -810-
0.76E-09 4.00E-D4 2.64E-02 ?4iE-Ot -[.54E-Ol 19 
8.76E-09 ----;; :-5 ()E::0-4 ---2:-58E::-0-2--9-;-iiE-.<i-I--=C:~n:c-::-01-9b--
8.7~E-09 4.00£-04 2.29E-02 8.25E+OI -1.34E-OI 84 
a.70E-0? 4.50E-0', 2.58E-02 ---9:?9EOOl--':'I.SIE--OI 20---
8.76E-09 5.30E-04 3.04E-02 I.OJE.02 -1.78E-Ol 21 
8 .. 7tt.-O:; "/t-OOE-Qt; 2.2'}E-02 "S.25E+Ol - -l .. 3 ItE-Ol - --72 
a.76E-09 3.70E-C', l.12E-02 7.63<0.01 -1.2',E-Ol 101 
B. 7bE-09 -- 4-:76E.:.-iJ-4----2:-70E=02----9~ -7(j(~OC--::r:5-8E-=Or---2t--

8.76E-09 4.30E-O' 2.47E-02 8.8IE.OI -1.44E-OI 23 
8.76E-C9- 3.9UE-0', 2.24E-02 -8.05E+OI --=1:31("01 -9-
S./bE-09 ~.20E-04 2.4IE-02 8.67E'01 -1.4IE-Ol 18 
8;76£-02 3.90E-04 l~24E-02 -l!.OSE.OI---::-I-.3IE"O( --C06 
9.19E-09 4.00E-04 l.29E-Ol 7.86E'01 -1.34E-Ol 41 
i:-92E-=oi-"--":O()('---04 -- 2~ 29E=-02 - 7-'-ZBe-i-Cl\ --::-[ ;3-;'-E"Or---7~--
1.02E-08 4.40£-04 2.52E-02 7.IB~.01 -1.~6E-OI 92 
1.02E-08 4.00E-04 2.29E-02- 7.01E'01 -1.3'~-01 -71 
1.02E-OU 4.80E-04 2.75E-02 8.4IE+OI -1.bIE-OI 12 
1.02E---0-8 4.'.OE-0', -2.52E-02 7.-18E+oi - -1.'.-8E=01 -H-
I.OlE-08 4.00~-a4 2.29E-02 7.07EWQI -l.34~-OI 74 
I~Olt;-Oa-- --4. 7OE-04 2:7"OE-:'-02 ----a:3-iE-"oY -1-.5S-E-oC--Y09 
1.OSE-08 4.30E-04 2.47E-02 7.39E+Ol -1.44E-OI 112 
1.07E-08 4.60E-O. - ----i.64E~ci-- --1.80E+OI -1-.5,.E--OI 75 
1.08E-08 4.50E-04 2.58E-02 7.53E.OI -1.5IE-01 I 
1.08E-08 4.S0E-04 2. 58E':-02 7.53E'01 -1.5IE--OI_- 2-
1.08E-08 4.JOE-D4 2.47£-02 7.I~E~01 -1.44E-Ol 3 
l:i -/10-'08 4. ,;0 "--'-();;--Z-:-6-4E-':'-0-2--- -t:12 i:+Ci-::-( :-5';i:-:--oi------s--
1.24E-08 S.OOE-04 2.87E-02 7.ZGE-Ol -1.b8E-01 69 
1. 27E-08 4:60£-04 2.64E-02 6.S5E.OI -1.5,,<:'--01: [1-
1.28E-08 5.50E-04 3.15£-02 7.1'.E.OI -1.04E-Ol iD 
1.3IE-06 5.60£-04 3:2l£-02 7.70E'01 -l.OBE-OI - 26 
1.31E-08 5.80E-04 - 3.33E-02 7.98E+OI -1.95E-Ol 24 
t". 31-E-08-- ---5 :50E::6-, ----3: 15":::02---- -1;-5"7£ "_ot- ----'f;-S4-E=Or-----611-
1.]IE-08 5.80E-04 3.33E-02 7.96EoOI -1.95E-OI 25 
1.31£-CO 4.80E-0" 2.7SE---02 --6:bOE'01 -1.6IE-OI 11'4 
1.33E-08 5.50E-04 3.15E-02 7~4SE.OI -1.04E-Ol 115 
1.42E-08 5.20E-04 2.98E-02 6.b l,E'01- - -1;7'>E--OI- HO 
1.43E-08 5. 30E-04 3.04<-02 6.70E'01 -I. 76E-OI 90 
i .-4bE-OS -5 :ib-f:6'.-----3:-2iE:-02--j-:6-~-E.-.-oC- --'[ACE-::-OY ---1"08-
1.46E-~B 6.30E-04 3.6IE-02 7.80E.OI -2.11£-01 82 
1.46E-08 5.80E-04 3.33E-oi 7.13E+OI ~1.95E':'01 ~, 
1.46E-08 5.bOE-0. 3.2IE-02 6.93£+01 -1.88E-Ol 1~1 

1.75E-09 b.~OE-04 3. 73E-02 6.71E.OI -2.18E-01 91 
1.75E-Gd 6.60~-04 3.79E-02 b.8IE'01 -2.2IE-Ol 107 
i ."8~--ae - -Y:bC,,-=0i,--"4:Jb-e=-0-Z--S:-5)-" +01---=[:-5-5E=:oC-a-o-' 

t 
CO 
+"" 
t 



-85-

TABLE B-XXIII.. EXPEKIMENTAL DAIA{RJN NJ.. 2.06) FOR, 
OX~GEN . At IS=2542, V=31.100, AND 1=5.&10. 

- -- --._-_ ... _ .... - ---

===============================~============~===~==~=~==~ 

-_.--' p~-~--~~~'~ . -.-. t5r""'='~~-~tr~-~~~"-=~'~-ALPlrA~"~~-~- '~'~-nr-~--~~-" -'"$ Q-~--

-------- -------- -------.-- --------- ----------' -C~-46-f=-~(r9--·-'"b-:-d"Of:~Tr5·--:T;;~611:=0'3- .. -----7'~-'8-3 E+Ol··-~-..:.-2 '~09E ':';'02-" i 
1..46E-09 7 .. 00E-05 4 .. 28E-03 9,,13E~Ol -2 .. 44E-02 2 
1 .. 46E":"09 ------6 ~-OO £::':0.5 -------3 ~--61E;;;:;b 3--- -7 ~ 33 E y: 01 ~2~09E-02 35 
2 .. 92£'-09 1.30E-04 1., 95E-03 8 .. 46E701 -4 .. 54E-02 4 
2.92E-09 1..10E-04 -----6~ 72E-03 "7 .. 16E+-01-

... ~ 

-3 -. 84"E - 02 5 
2 .. 92E-09 1.20E-04 1 .. 33E-03 7,,83E+01 -4 .. 19E-02 3 
4 .. 38E-09 2 .. 00E-04 1 .. 22E-02 8 .. 70£+01 -6 .. 98E-OZ 1 
4 .. 38E-09 1 .. 80E-04 1., 10£-02 7 .. 83E+01 -6.28E-02 B 
4.38E-09 1 .. 90E-04 1.,16E-02 8.l6Ei-Ol -6.63E-02 () 

5084E-Q,9 2,,10E-04- L.28E-02 6., 851:::+01 -7 .. 33E-02 10 
5 .. 84E-09 --2 ~ 10E~-0-4-----T~'LBE;;;:;-02 ---6-;;B-5-E{~Dr---;:...T_;;33E...:02-- --1 1 
5.,.841::-09 2 .. 30£-04 1..41£-02 70506+01 -8003E-02 12 
5 .. 84E-09 20206-04.1 .. 34E-02 ..... "7", IBE+01 . --

-7 .. 68E-or 9 
1 .. 301::-09 3 .. 10E-04 I .. 89E-02 8 .. 0::1E~01 -1 .. 08E-01 14 
7 .. 30£-09 3 .. 00E-04 1.83E-02 7 .. 83E+Ol -1 .. 05E-01 15 
7 .. 301::-09 2 .. 90£-04 1 .. 77E-02 7 .. 57E:I'-Ol -1 .. 01E-01 13 
8 .. 16E-09 3 .. 506-04-

.. 

2~ 14E-02--7 .. 61 E+(H "---- -1 .. 2ZE'-01 11 
8 .. 761::-09 3,,506-04- 2 .. 14E-02 7 .. 611::+01 -1 .. 22E-01 18 
8 .. 166-09 3 .. 60E-04- 2 .. 20E-02 1 .. 83£+01 -1 .. 26E-01 16 
1..026-Q8 3.80E-04- 2 .. 32E-02 7008E;}01 -1 .. 33E-01 20 
1 .. 026-08 3.70E-04- 2 .. 26E-02 6,,90E+01 -1,,29E-01 21 
1<,02E-Q8 4 .. 00E-04- 2 .. 4-46-02 1 .. 46E+Ol -i .. 4-0E-Oi 19 
1 .. 11E-08 4.,oOE-04- 2 .. 44E-02 6 .. 52£:+01 -1 .. 40E-01 23 
1., l1E-08 3 .. 80£-04 2 .. 32E-02 6,,20i;:+Ol -1 .. 33E-01 24-
1 .. 17E-08 4 .. 00E-04- 2 .. 446-02 6 .. 52E;tOl -1 .. 40E-01 25 
1 .. 17E-08 4 .. 20E-04 2 .. 57E-02 6 .. 856+.01 -1 .. 41E-01 22 
1..31E-08 4 .. 20E-04- 2 .. 57E-02 6 .. 09E:+Ol -1 .. 476-01, 21 
1 .. 31E-08 4 .. 4QE-04 2 .. 69E .... 02 6,,36f::+01 -1 .. 54E-01 28 
1.,31E-08 4,,40E-04 2" 69 E':'" 02 6 .. 38f::+01 -1 .. 54E-01 29 
1 .. 31E-08 4 .. 506-04- 2" 75E-02 6.,52E+01. -1 .. 57E-Ol 26 
1 .. 46E-08 5 .. 00E-04- 3006E-02 6 .. 521:::+01 -1 .. 75E-01 31 
1 .. 46£-08 4 .. 80E-04 2" 93£-02 6 .. 26£+01 -1 .. 68E-01 32 

,. 1046£-Od 4 .. 80E-04 2 .. 93E-02 6,,26E+0l. -1 .. 68E-Ol 33 
1 .. 46E-G8 4 .. 80E-04 2 .. 93E-02 6,,266+01 -1 .. 68E-01. 34 
1 .. 46E-08 5 .. 10E-04 3 .. 12E-02 6 .. 651:-+01 -1 .. 18E-01 30 

==========~===~===~=====================================~ 



" 

TABLE B-XXIV. EXPEilUllJ,TAL DATA (RUlI liO. 15.01) FOll 
OXYGEll AT DIFFi::REN'r TUNGSTElI T£NPr~H:ATURBS. 

===::::::: =::::::::: ==::: == =-::: ==::: == == =;:=:::::::::::: == ==== === == =::::::::== =:::::: =::::::::: =::: ==:::::: ==:::::::: ===::: ==:::.:: "":: == ===:::::: =:::::: :::::::::;;:::::: =:::::::::::::::::::::::::::: ==::: ==:::=:: ::::::::: ======::: =:::::: 

TS DI D'r v D\l EPSYLOn HPHA 

]9& 2.70E-04 -].S6E-~1 7.S3E-OI 4.8SE-Ol 5' Z.89E-07 Z.B1E-J/ 5.01E-04 9.ISE-Ol O. 2.81~-01 
B7d 4.S0E-04 -' •• 9HE'-OI 1.1IE'OO 6.08E-OI 5] '>.'.5E-Ol 4.'.5E-JI !.LJE-03 1.34E+OO O. 3.49=-01 
918 4.40E-D4 -4.3ZE-Ol 1.66f.+00 1.lZE-Ol 52 S.U5E-07 5.05E-)1 1.&IE-03 1.63(+00 O. 3.11=-01 

'-1097----',-. O'O~:::04-~3:'69£-0 C - 2. 52 E-'\iO---9,;'92E:"iJr -- - 51-- 1;;-33EC 0 7-- --4'.33 E--O r- z; 3',E'-or Z .SSE +00 -- O. --- 5. 30E:::0 1'-
1151 2.60E-04 ~1.9~E-Ol 3.01E+OO I.IOE+OO 5) 4.33E-Ol 4.33E-)1 1.S1E-0] 1.9IE.00 O. 3.]0=-01 
1243 3:30f-04 -Z:2dE-of 3.94E+OO 1.30E+00 41 4.57E-Ol 4.57E-Ol 2.52E-0] 2.91E+00 J. 4.50E-OI 
129) 3.bOE-04 -2.73E-Ol 4.50E+OO 1.4lE~OO 41 ~.OlE-07 6.0LE-)7 3.41E-03 3.04E+OO O. 4.4bE-Ol 
1328 2.JOE-O'. -1.43E-'-01 4.9t,E.00 1.50E+00 41 4.45E-07 4.'.5E-)] 2.11E-O] 2.'.9E'OO O. 3.52E-OI 
1319 l.IOE-O~ -1.44E-Ol 5.63E'00 1.62E-00 4~ 4.8IE-Ol 4.8IE-)1 2.4;E-03 2.&IE+00 O. ].57E-OI 
1422-'-2;JOE-'04 'cl;32E-'0[ -6.25£+00--- I.13E+OO -, 4,- -5;'77E-07 5.'11E-)7 2.&2E-0] --2.39E-00- '0; 3'.07E"01-
1448 1.70E-04 -1.03E-OI 6.69E.OO 1.79E+00 5~ 5.65E"01 5.65E-)1 2.IOE-03 2.03E+OO O. 2.54~-01 
1467 --1;50E-04 -9;42E-02 0-:; 95E+OO 1.84E+00' "4.BlF."07 ',.SlE-J] 2'-09E-03 2.23E.00 O. 2.81E-Ol 
1510 -6.00E-05 3.19E-02 1.64E>00 l.95E'00 43 4.B1E-Ol ' •• 81E-)1 -8.0IE-04 -8.71E-Ol O. -1.0'.E-OI 

--15~5 -l.OOE--O', 5.72E-0l --8:26E+OO 2.05E+00 42 4.81E-Ol 4.8lE-)] -1.55E-03 -1.69E'00 0'-- -1.94e-01 
1580 -1.60E-04 9.68~-02 8.89E+00 2.14E>00 41 4.93E-Ol 4.93E-)1 -2.elE-03 -J.OZE+OO O. -3.36E-OI 

--1;'13 '-2;60E--O',-----1.34E::Ol' -9'-51'E"OO -Z-.-23E>'O-O----'-'Y'-4-.45E-07 ',;-HE-J7"4.l9E-03---'.t9E.QO----1.-- '-"'5';61E-01-
1651 -3.10E-04 2.02E-Ol 1.02E>01 2.34E+00 3J 5.4IE-07 5.4lE-)1 -1.loE-03 -6.91E+00 O. -7.]OE-01 
168' -'::',;iOE-04 2.4IE-'01"- 1.10E+OI 2;43E+00 --]] 9. 38E'-07 9.33E-)1 -9.1H-O] -5.DE'00' O. -5.23E-Ol 
1716 -6.00E-O'. 2.9SE-OI 1.17E'OI 2.53E'00 31 6.0IE-07 6.0IE-)7 -1.25E-02 -1.IOE+OI J. -1.09E.ao 
1184-::3.50E-'O" 1'; QOE--O i 1.32E+Ol 2. 13E'OO 3, ";5H-Ol 4.S'IE-Jl -9.1'.E-0) -1.0SC+OI O. -9.'n;-JI 
1617 -2.70E-04 1.27E-OI 1.40EOOI 2.82E'00 35 4.8IE-Ol 4.8IE-07 -6.60E-03 -1.22E'OO O. -6.65E-Ol 
lil24--":2~50E"04 --1~L-9E-Or--1;42n'or- 2;8'>10-,00---' 5)- S'-97E-Ol &.9'/E-)r:::6.ZSE~03-":'.72[+00" o. --o'.:12~-Ol' 
1848 -2.00E-04 9.83[-02 1.48E'01 2.92E'00 3. &.37E-Ol 6.31[-)1 -S.39E-03 --4.45EOOO O. -4.0IE-DI 
lala -].00E-05 -1.53E-02 1.S5E'-01 3.oi[>00 33 6.0IE-Ol b.i3E-JI 8.BbE-O', l.bCE-OI 8.nE-0] 6.84E-02 
1908 1.40E-04 -6.09[-02 1.62E+Ol 3.10[+00 32 4.332-07 4.51E-~1 3.87E-03 4.4&E.00 2.44E-OZ 4.06E-OI 
1940 ---1.40E-04 -6.55[-02 T.71E+Ol 3.20E'00 31 4.69E-Ol 5.05[-)1 4.1;[-03 4.55E.00 3.31E-02 '.Ho-G1 
1972 1.00E-05 -3.42E-02 1.80[+01 3.30E'00 3) ',.'.5E-07 4.57[-)/ 2.',OE-0) 2.77E+00 1.18[-02 2.35E-0[ 
2003 1.90E'-'-04 -9.51E-02 1.88E+Ol --3';'40[+00 21 ' •• HE=Ol 4.57E-)] 6.a6E-03-- 7.9)E''-CO 2.'.3E"02---6'-7E"0I' 
2034 2.00E-04 -9.01E-02 1.91E+Ol 3.50E'0·) 21 4.57E-Ol ' •• (,9E-J1 1.08E-03 7.95E'00 1.15E-02 6.'>7E-OI 
20{i3"' 2.)OE-O't ----.l.01E-Ol ·i-.. ~1J6E"Ol 3-.59E"OO-- 21 4-. &11:-07 5.0:)E-)1 8. taE-03 9.15E-tOO 2.l9E-02 1.I;SE-OL 
2093 3.30E-04 -1.59E-Ol 2.16E+OI 3.69E+00 2; 4.45E-Ol 4.69E-]1 1.36E-02 1.53E'01 2.3~E-32 1.2]E+00 
2123 3.00E-O' -1.29E-OI 2.25E+OI --3.18[+0'0 2; 3.85E-07 4.33E-)7 1.19E-02 t.45E+J[ 5;46E-02 1-.22E'00 
;U55 ' •• 20E-0. -1.8'.E-01 2.36E'01 3.89~+00 2, 3.91E-07 4.'5E-)] 1.79E-02 2.12E+OI 5.30E-02 1.75~+00 
'2183 4~80E'-O'4 '-2.ISE-Ol '-Z''-'.5E'01 --L9SE'+:)O--- '23 -" •• 09"-07 --' •• 33E'-)7 2.19E-02 2.66E+OI 2.51E'-02 -2:0'.E.OO 
2213 4.50E-04 -l.12E-01 2.55E.OI 4.08[+00 22 4.0gE-07 4.51E-)7 1.B8E-02 2.l1E'OI 5.13E-02 1.72E+00 
22',2 6:'OOE'-04 -2.5IJE-OI--Z-.-b6E+Ol 4.18E+00 21 4.69E-Ol 4.93'E-)] 2.8IE-02 LOOE'OI 2.2'>£-02 2:'20£>00 
2269 7.dOE-G4 -3.38E-OI 2.16E+01 4.21E+00 20 5.29[-01 5.53E-)1 3.9310-02 3.75E'01 1.98E-02 2.69E+00 

-2298 8.',OE-0'. -3:lIE-OI 2.81E+Ol .:37E.OO ---11 4.09E-07 4.STE"lI ' •• 56E-02 S'.2&E.n 5;IOE-02 3~9IE'OO 
2325 9.9010-04 -4.11E-Ol 2.91E+OI 4.46E+00 \8 4.33E-Ol 4.51E-)1 5.20E-02 S.9~E+Ol 2.~IE-02 '.2IE'00 
2356----I.14E-03 -'.:nE-OI 3.-ioE+OI 4.56E'00 11 4;'57E~01 --'.:<iH C:J7 6.32E-02 6;75E'-OC-3-:-42E cOZ--' •• 76E+00-
2385 1.14E-03 -4.81E-OI 3.2IE'01 4.66E'00 16 4. 33E-07 4.69E-)7 6.12E-02 1.54E+OI 3.61E-02 5.26E+00 

-241" 1-. 29'E--'O'3--5. LSE'::Ol-'Y.32E+OI ',.70E.00 n 3.91e-Of 4;4",-)1 1.'>2E-02 8.18E'01 5.Z5E--02 6.24~'OO 
2441 1.29E-03 -5.12E-Ol 3.43E+Ol 4.86E+00 14 4.45E-Ol 4.81E-07 7.69E-02 !.4IE+OI 3.52E-02 S.b7E+00 
2469- 1 .. 47E--03 -5 .. 9'tC-Ol 3.56EvOl ·',.95E+OO ~~·~1.f-~4..4SE-07 4.6~E-Ql 9 .. 25E-OZ l.O!.E+02 2.3 ftE-tfl 6'~73E":OJ 
2481 1.56E-03 -b.]IE-O! 3.61E+Ol 5.04(+00 I~ ~.33E-Ol 4.51E-Ol 9.91E-02 1.15E+02 2.35E-02 1.41E'30 
2540 1.~IIE'::03 '~'6.2'.c'::OI 3.-92E+OI 5.25~+OO----IC 4.-45F07 - '4.b9E-J1 1.09E-OI 1.Z2E+02' 2'-ZBE-Ol 7;&5E~OO'-
2570 1.11E-03 -6.18E-OI 4.06E+OI 5.35E.00 IJ 4.51E-07 4.93E-Jl 1.23E-Ol 1.3IE+OZ 3.34E-02 8.25E'00 
2598 1'-65E-=-03-:':6-.48E'::0-1 4':20"+01 5.46E'00 1-- 4.2/0-01- -'.57E-)T 1.21E-Ol 1.',OE+n 3.6iE~n S.72~'OO 
2626 1.11E-03 -6.01[-01 4.33E+OI 5.56['00 8 ~.33E-Ol 4.8IE-)1 1.18E-Ol 1.29E'02 4.b9E-02 8.13E+00 
2653 (.89E-03 -6;nE-Ol ' •• 4bE'Ol 5.65E"-00 1 5;-29-E-Ol 5.77t~J1 1.40E-Ol 1.20E'02 3.8'.E-02 7.8IE'00 
26ao 1.59E-0) -6.06E-Ol 4.5SE+OI 5.75E+00 6 4.33E-Ol 4.aIE--)] 1.7.5E-OI 1.37E'02 4.70E-02 0.410'00 
2104 'l.2bE-0) -4.3IE~oi - 4.7310+01 '5;-79E:,:00-------55---3'.73E:..07---4.57E-Jl 9.44E-02 1.09E'02 9.59E-02 '1.2BE+00 
2101 1.80E-0) -b.IIE-OI 4.73E+Ol 5.85E+00 4.33E-07 4.8IE-)1 1.3SE-OI 1.48('32 4.69E-02 0.91E'00 
21J5 1.50E-03 -5.33E-OI 4.81E+Ol 5.95E'00 "4.4SE-Ol 5.IIE-)1 1.20E-OI 1.22E+OZ 6.84E-02 1:64E+00 
2140 1.53E-0) -i.5ZE-01 4.9IE'01 5.9IE'00 51 4.]3E-Ol 4.8IE-)1 1.25E-OI 1.37E+02 4.72E-02 B.15~'OO, 

2162 'l~2JE-03 -' •• 48E-'{ll 5:01HOI 6;05E+OO 3 'to 09E-Ol 4.4SE-)] I.O'.E-OI 1.230+02 3.12E-02 7.09E+00 
2601 9.30E-0'. -2.'.8E-Ol 5.21E+OI 6.19E'00 7. 3.9E-OJ 4.33E-)] 6.42E--02 1.81E'OI 3.83E-02 4.44E+QO 
2827 9.60E--04 -3.3ZE-OI 5.35E+01--6.3o'hoo I 4.09E,-01 4.S1E-)]' 8.30E-02 9.09E'01 7.43E-02 5.5iE'-00 
291!_6"J,Q.E,:-~,. __ -=-2,2_~,E:::-_Ol 6.22E+OI 0.18E'00 5~ 5.17E-07 I.JJE-Ol 6.56E-02 4,?.?_E_~_~_-!,nE-=-o.2_J.:.?_2E~..o_~ __ 
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TABLE B-XXV. EXPEHIHENTAL DATA (RUN NO. 12.01) FOR 
NI'l'RIC OXIDE A'r DIFFERENT TUNGSTEN TEHPERA'rURES • 

===================================================================~~-----------------------------------------------------

p P P02 (F~~ On) TS DI DT V I SQ. (y=!:J!!~9!.l1 ' ,(~i~l~~~fi 2- (Fil. On) ------- -------- ------- ----_ .. -----~-. ~~~----

""89'2 " 4.60£:-03 -5'~'4UE~uO-' 1.56n-Or"-b~'ri)E-'Ol' " 2 (} ,- 2. 7 2 E - 0 S' "2 • 7 2 E - 0:' 6.5:1E-09 1.!t4E~O'9-

1151 5.00E-04 -3.95E-Ol 3.92E+OJ 1.07Et-00 30 5. ~8E-)] 5.63E-07 1.5JE-09 1.16E-09 
1405 7.50E-04 -4.15E-Ol 7.75E+00 1. 63E~00 19 1.19E-06 1.19;:-Ob 3.00E-09 2.16E-09 
1557 6.80E-04 -1 •• 09E-Ol 1.10HOl 2. 02E~00 22 1.75E-:h 1.75=-0~ t •• :nE-09 It.'t7E-09 
1566 4.20E-04 -2.56E-Ol 1.12E+Ol 2.04HOO 18 1.14E-06 1.lItE-0f> 3.50E-09 It.lt5E-OJ 
1622 1.60E-04 -8.62E-02 1.26E+01 2.19E+00 31 7.23E-H 7.23;:-07 1.50E-09 6.00E-OJ 
1659 4.S0E-04 -2.56E-Ol 1. 36E+Ol 2'-29E~00 11' 1.97E-)5 'l.97E-06 S~OOE~09' T.27F08 
1670 4.70E-0'. -2.72E-Ol 1.38E+Ol 2.32E~00 21 2.08E-O!> 2.08E-06 5.S0E-09 I.S6E-08 
1685 1.00E-04 -S.92G-02 l'.42E+01 2.36E+00 23 1.05E-06 1.OSE-06 2.00E-09 1.32E-08 
174,3 2.20E-04 -1.16E-Ol 1.58HOl 2. 52E+ 00 29 2.00E-(}[' 2. :HE-Of> 1 •• 00E-09 2.JOE-Oa 
1748 4.50E-04 ~2.40E-Ol 1.6uE+Ol 2.54Et-00 24 2 .• '>9E-0& 2.5S~-06 6.00E-09 3.99E-08 
1817 1.60E-04 -7.76E-02 1.81E+01 2. 14Et- 00 25 2.00E-0f> 2.10E-0& 4.50E-09 6.39E-08 
1847 5.-00E-05 -2.53E-02- 'l.90E+Ol 2.-831:+00 16 '1.01E":0& 1.34::":06' 4.0:1E-09 6.'>7E-08-
1857 2.00E-04 -1.03E-Ol 1.94E+Ol 2.86Et-00 26 1.16E-0& 1.26::-06 1.00E-09 5.JOE-08 
1888 1.70E-04 -9.07.E-02 2.06E+0) 2.95Et-00 32 1.71E-Ob 1.83E-Oo 5.00E-09 9.5)E-08 
1889 3.50E-04 -1.81E-01 2.06E+Ol 2. 95Et- 00 33 2.&OE-Ob 2.82E-OS 5.5)E-09 1.31E-07 I 1901 7.00E":05 -2.75E-02 2.09E+Ol 2. 99E+ 00 27 1.53E-0t) 1.77E-OS 3.50E-09 9.71E-08 OJ 
1924 1.40E-04 -6.57E-02 2.16E+Ol 3.05HOO 15 1. S 7E-0& 1.9IE-06 5.00E-09 l.18E-07 ---l 

.. , 

3.50E":09 1.19E-07 
I 1937 1.90E-04 -9 .12E~-02 2.22Ei'01 3.09E+00 28 1.58E-Ot) 1.82E-0"> 

2008 1.80E-04 -8.55E-02 2.46E+Ol 3. 3lE~00 14 5.35E-J] &.81E-07 5.50E-09 6.81E-08 
2081 2.70E-04 -1.32E-01 ,2.75E+Ol 3.54Et-00 13 1.'t5E-)7 2.08E-07 8.53E-09 3.09E-08 
214b 4.80E-04 -2.15E-Ol 3.01E+01 3. 74Ei' 00 12 1.27E-37 2.01~-07 1.35E-08 3.36E-08 
2207 4.30E":0'. -1.59E-Ol 3.28E+Ol 3.94E.00 11 1.33E-01 3.10E-07 2.40E-08 5.52E-08 
2219 6.0GE-04 -2.44E-Ol 3.39E+01 3.97E~00 34 7.~5E-J1 1.17E-36 3.5:1E-08 1.75E-07 
2268 6.00E-04 -2.6UE-Ol - :3.57E+Ol-'4.14E+00" 10 1.!t5FJ7 2.70E-07 -3.0)E-08 5'. 70'E~08 
2352 1.80E-04 -3.36E-Ol 3.98E+Ol 4. 'dEt-OO 9 1.33E-07 2.73E-07 4.05E-08 6."»E-03 
2412 1.02E-03 -4.22E-Ol 4.29E+01 4.61EtOO 8 7.47E-)i1 1.70E-07 3.30E-08 5.11E-OB 
2<!.26 1.65E-03 -6.81E-Ol 4.30E+01 . 4.60Et-00 36 1.01E-Oo 1.84E-05 1.63E-07 3.70E-07 
2S19 8./~OE-04 -3.11E-Ol 4.B8E+01 4.97Et-00 7 7.OlE-JB 1. 9 '.E -07. 3.90E-OB 6.28E-08 
2524 1.50E-03 -5.69E-01 5.01E+Ol C,.99Et-00 35 4.52E-01 1.05E-05 1.55E-07 8.29E-08 
2563 8.70E-04 -3.45E-01 

,. 

5.13E+Ol 5.12Et'OO '6-'8;59E-08 '2.57E-07 5.10E-08 S.42E-08 
2601 7.00E-04 -2.23E-01 5.39E+01 5. 27E+00 5 5.!t9E-)8 1.8tlE-07 3.93E-08 6.7SE-OB 
2649 6.80E-04 -2.60E-01 5.66E+Ol 5.42Et-00 4 6.10E-)3 2.19E-07 4.35E-08 7.91E-08 
2689 4.00E-04 -1.6uE-01 5.90E+Ol 5. 5bEt- 03 3 5.08E-38 I.SdE-07 3.93E-08 7.02E-08 .-
2728 1.62E-03 -6.0'.E-Ol 0.18E+Ol 5.62HOO 37 3.56E-07 1.03E-0& 2.02E-07 3.32E-07 
2732 4.60E-0'. -1.70E-Ol 0.18H01 5.71E~00 2 0.00E-08 2.13E-07 4.50E-08 S.18E-08 
2700 1.26E-03 -4.83E-Ol 0.39E+Ol 5.72EI-OO 38 3.3BE-07 3.&oE-07 2.26E-07 ... 3 ~46E-07 
2791 1.92E-03 -7.56E-01 6.60E+01 5.82E+00 39 4.34E-(}7 1.37E-3& 2.62E-07 4.45E-07 
2797 

,. 

3~60E-04 -1.42E-01 0.64E+01 5. 85E+ 00 1 5.08E-)8 1.88E-07 3.90E-08 7.36E-08 
2823 1.1'tE-03 -i •• 15E-Ol 0.S3E+Ol 5. 94~t- 00 40 1.BE-07 3.15E-07 1.79E-07 3.J9E-07 

" 

:=c======================================================================~========================= 



-88-

============~=============================================== 

TS DW DQ EPSYLON R32 R28 
-------- ------- ------ ------- - - - ---

892 1.29E-02 2.41E+00 O. O. 0 .. 
1151 3,,10E-03 2 .. 19E +00 0 .. o. 0 .. 
1405 7.95E-03 3 .42E +00 0 .. o. 0 .. 
1557 1 .. 13E-02 3 .. 30E+oa O. 0 .. O. 
1566 7 .. 27E-03 3.25E+OQ 0 .. o. o. 
1622 208SE-0) 2 .. 03E+OO 0 .. o. O. 
1659 9 .. 23E-03 2.39E+OQ 0" 0 .. O. 
1670 1 .. 00E-02 2 .. 46E+OQ 0" 0 .. O. 
1685 2 .. 2SE-03 1 .. 09E+OQ o. O. 0 .. 
1743 5,,16£:-03 1.31E i-aD 8 .. 06E-Ott 7 .. 98E-04 6.l8E-03 
1748 1.08E-02 2.12E+00 0", 14E-03 9. 29E- 04 6 .. 60E-03· 
1817 4 .. 02E-03 ·ge7SE-Ol 8 .. 42E-03 8 .. 39E-04 1 .. 27E-02 
1841 1 .. 38£-03 .' 5'.25E-Ol 5 .. 17E-02 1016E-03 2 .. 00E-02 
185:7 S .. 72E-03 2 ... 31E +00 1,,40E-02 3 .. 08E-04 1,,94E-02 
1888 5 .. 34E-03 1 .. 49E+00 1 .. 13E-Ol 1 .. OSE- 03 . 2,,15E-02 
1889 1.10E-02 t~ 99E+OO 1 .. 31E-02 7 .. 50E-04 1090E~02 
190.1 1 .. 78E-03 5 .. 12E-01 2 .. 41E-02 7 .. 58E- 04 2 .. 25E-02 
1924 4.i.26E-03 1 .. 14t: +00 2 .. 23E-02 9 .. 98E-04 2 .. 51E-02 
1937 6: ... C5E-03 I .. 70c +00 2 .. 37E-02 7.32E-04 2 .. 65E-02 
2008 6.35E-03 4 ... 75£+00 4 .. 29E-02 3 .. 01E-03 3 .. 99E-02 
2081 1..-11E-02 2 .. 72E+Ol 6 .. 89E-02 1 .. 50E- 02 5 .. 80E-02 
2146 2.07E-02 5 .. 25E~01 9 .. 24E-02 2 .. 43E- 02 6.46E-02 
2207 1 .. 75E-02 2 .. 88E+01 1,,09E-01 2 .. 76E-02 6.78E-02 
2219 2 .. 67E-02 1,,16Ei-Ol 7.31£-02 L,06E-02 5 .. 67E-02 
2268 3,,12E-02 5 .. ~9E~01 1,,35E-01 3 .. 90E- 02 7092E-02 
235L 4 .. 43£-02 8 .. 26E +01 1 .. 66E-01 5 .. 11E-02 9002E-02 
2412 6 .. 06E-02 1 .. ulE-li-02 2,,00E-01 6., 60E-02 1 .. 09E-Ol 
2426 lo00E-Ol 2 .. 77E+Ol 1 .. 30E-01 3000E-02 7 .. 29E-02 
2519 5 .. 40E-02 1 .. 42£:0-02 2 .. 761:-01 6 ... 69E- 02 1 .. 1SE-01 
2524 9 .. 77£-02 4072E+01 2,,04E-Ol 4 .. 88E- 02 2 .. 80E-02 
2563 60191:-02 1.,23E+02 3 .. 05E-01 6,,56E-02 1016E-01 
2601 4 .. 41E-02 1 .. 20E+02 3 .. 77E-01 . 6,. 81E-02 . 1 .. 26E-01 
2649 5,,21E-02 1 .. 22E +02 4 .. 03E-01 6 .. 47E-02 l..26E-Ol 
2689 3 .. 34E-02 9 .. 06£+01 4 .. 22E-01 0., 69E-02 1 .. 291:-0.1 
2728 1.35£-01 6 .. 69E1-01 2e98E-Ol 6., 28E-02 LIOE-01 
2732 3,,81£-02 90 11E ..... 01 4 .. OOE-Ol 6" 74E-02 1.31E-01 .' 2760 1 .. 12E-01 1., 56E fo02 1030E~02 1 .. 97E-01 3,,22 E-Ol 
2791 1 .. 81E-01 6.,72E+01 3 .. 41E{.01 6" 04E- 02 1.10E-01 
2797 3 .. 43E-02 9.29E-rOl 4 ... 26E-01. 6 .. 58E-02 1 .. 32E-01 
2823 1004E-01 1,,68E+02 9 .. 96E-02 1" 78E- 01 3.,30£-01 

============================================================ 



TAl3LE B_XXVI. EX~-EIlINEl',TAL DATA (RUN NO. 11.01) FOR 
JlIT"OUS OXIDE AT DIFFERENT TUNGSTEN TEHPEHA'l'URES. 

TS DI DT v I 
PN a 

SQ. (Fi1~ On) ~ a Po 
(Fil~ orr) (Fil. 20n) 

1185 5.30E-04 -4.46E-Ol 4.26E~OO 1.lSE.OO 21 S.6SE-07 S.67E-07 O. -4.89E-02 
1381 3.60E-04 -2.S4E-Ol -7.25E+OJ 1.59EI-OO 20 5.99E-'Or--b.OOE"'"07- O. -5.19E-02 
1521 3.70E-04 -2.07E-Ol 1.OLE+Ol L.94E+00 19 9.18E-07 9.l0E-07 O. -7.26E-02 
1622 2.,10E-04 -1.12E-01 1.24E~01 2.21E.OO 18 8.:HE-J7· 9.00E-'07 0.' -7.03E-02 
1825 2.20E-04 -1.07·E-Ol 1.81HOl 2.78E+OO 17 S.11E-07 S.12E-07 O. -3.16E-Ol 
1949 3 .00E-04 --1 .4SE';'Or- 2 .22E"Ol--·-3.TbEJI.·00---lb---(,-.T8E~OT-"b."I9i-'-01·s·;·07J:";1 0---"'3.06 E-02" 
1975 2.30E-04 -l.15E-01 2.32E+Ol 3.24E+Oo 22 5.o1E-07 ~.o3E-01 5.o7E-lo -2.9SE-02 
2043 2.60E-04 -1.21E-Or .. ··2.58E+Ol· 3.45E.OG· 15' 4.07E-01 1t.24E-07 l.OlE-09 2.B4E-09 
2106 2.10E-04 -9.80E-02 2.83E+Ol 3.6SE+00 23 5.47E-07 S.S6E-07 1.01E-09 8.96E-09 
2136 2.80E-04 -1.24E-or 2.96E+Ol. 3.14E+OO· 14' S.l8E-01- 5i.S9E-07 3.SSE-09 1.28E-OB 
2196 2.S0E-04 -1.16E-01 3.2LE+Ol 3.93E+OO 13 3.BOE-01 3.84E-07 4.06E-09 1~S7E-08 
2240' . 4. 30E:..04···~1-~-83E:..0 1-'T~'41 E+Or- '4~-08E+ 00-----2'4--r~31'E;;:-i)'6-T;-41 Eo..\J6-·--6·~·09E'"09 --'" 1';63 E-Ol -
2253 3.20E-04 -1.39E-01 3.4SE+Ol 4. 12E+00 1~ ~.ObE-07 4.30E-07 7.61E-09 3.19E-OB 
2312 4.20E-04 -1.84E-Ol 3 .. 7bE+Ol 4.32E+00 - 11 3.41E-07· 3.83E-07 -1.0lE-08 4.92E-OB 
V6!! b.00E-04 -2.59E-Ol 4.04E+.ol 4. SlE+OO 10. 2.48E-07 3.07E-07 1.27E-OS 6.31E-06 
2386 7.S0E-0'> -3.28E-Ol 4.16E+Ol 4.5t.E+00 25 1.82E-07 2:.35E-07 1.l7E-OB 6.BOE-OB 
2418 6.30t-04 -2.5SE-Ol 4.3IE+Ot 4.67E+OQ 9 2.24E-07 2.91E-07 1.62E-08 1.7SE-08 
2473 1. 501::'--04 -';'-3-~-HE::'Or' -4~'60E+Ol -- 4~ '81>E ~ OO.,----B--T~ 88E~07-2'~ 77E-'-OT-1'~-93E-08-- 9.71 E-Oa-
2529 8.70E-04 -3.30E-01 4.91E+Ol S.05E+00 ~ 1.59E-07 2.S3E-07 2.08E-08 I.ObE-07 
2541 1.G5E-03 -4.03E-Ol ·4.98E+Ol--S.OaE+00 2b 2.06E-)7~3.3SE-07 2.84E-08 1.41E-07 
2555 9.90E-04 -3.SbE-OI· 5.0IE+OI Sol4E+00 21 1.S9.E-07 2.65E-07 2.54E-08 1.30E-OI 
2583 7.80E-04 -3.l2E-01· 5.23E+Ol S.24E+OQ I> 1.48E-07 2.59E-07 -- 2.43E-OS-· 1.26E-07 
260b 9.00E-04 -2.79E-Ol ·5.37E+Ol 5.31E.0~ 28 1.'7E-07 2.7lE~07 2.S9E-08 1.S0E-07 
2608 . 3.1 OE-04 '-9 ~92E;;;:02-----5 ~37 E+'OT- -·S~ 3 aE'~ 00 ---'T--I'~-l2'E';'O 7 .- 2. 50E'""07'---2 ~ 99E-08-----1 ~64E-07 
2633 6.50E-04 -2.40E-Ol 5.S3E+Ol S.41E+OO S 1.06E-J7 2.0bE-07 2.18E-08 ~.lSE-07 
26~4 7.20E-04 -2.85E-Ol 5.84E+Ol S.58E+00 '29 1.35E-07 2.88E-07 3.20E-OB 1.70E-07 
2687 3.70E-04 -1.4bE-01 5.87E~01 S.bOE+OO 4 6.47E-OB 1.35E-Ol 1.57E-OS 8.b9E-OS 
2718 5.40E-04 -1.95E-01 6.07E+Ol 5.7QE+OQ 30 1.39E-01- 2.8SE-07 3.S0E-08 1.7SE-07 
2738 4.80E-04 -1.77E-016.20E+Ol S.78E+00 3. 1~11E-07 2.41E-07 2.b9E-OS 1.S3E-07 
279!' 8.40E'-04 ~3 .23E-Ol - 6 .64E+Ol--'5;; 96E+OCl--" 2-'-2~-24'E'"-:rr-''''~71E''''OT'''''-; 81E""08---2-.88E-Or 

TS 

1185 
1381 
1521 
1622 
1825 
1949 
1975 
2043 
2106 
2U6 
2196 
2240 
2253 
2312 

.2368 
2386 
2418 
2473 
2529 
2541 
2555 
2583 
2606 
2608 
2(j33 
21:>84 
2687 
2718 
2738 
2791 

DI'I DQ EPSYLON 

3.90E-03 4.25E+00 6.02E-04 O. O. 
4.30E-03 4.43E+00 S.53E-04 O. O. 
5.3,lE-03 3.5bE+00 3.56E-04 O. O. 
3.14E-03 2.56E+00 3.63E-04 O. O. 
5.b3E-03 6.7BE+00 2.11E-04 Q. O. 
9.81E-0)·" 9':79E'+00 . -l~ 74E'--0~- 3~-76E';'04----0;'----'---'------'-'--'-----------'-"--'----

8.14E-03 9.99E+OO 8.5SE-04 4.S9E-04 O. 
9.63E-03 1.40E+Ol ·7.34E-03 -·1.07E-03 3.21E:'03·- --- --- --- --------- ---
8.70E-03 9~6bE+00 2.92E-03 8.05E-04 7.'OE-03 
1.17E-02 1.29E+Ol 1.44E-02 2.7BE-03 1.07E-02 
1.20£-02 1.94£+01 1.96E-03 4.57E-03 2.2SE-02 
2". G!>E-Ol --S'·.-(J4E""':QCj"" "1 ;'"47E-=D2" - r;"S4F-"03 -··-·O·~---~~-----·---·---·-··- ----.. ------.- .. _- .. - ...-" --- ---~.--- -- - .~-

1.58£-02 2.28£+01 1.05E-02 7.55E-03 3.39E-02 
2.21f:-02- 3.66E+Ol 1.83E-02 1.12E-02· 5.78E":'02 -~ ~-------------'--"'~-.-~----- .-----. 

3.49E-02 7.03E~01 4.29E-02 1.72E-02 9.1SE-02 
4.53E-02 1.19E"'"02 5.27E-oi---Z.05E-OZ- 1.28E-Ol--------------- ------------------

3.71E-02 7.85E.Ol 5.39E-02 2. 29E-02 1.11E-01 
4-.87E-vZ . 'l'~ V91:: +02-'8 ;;-43E':"Or---~. B4£:'-02 - 1 ~53E.;,-Or------------- .. ---------·--- --_.-. ---. ---., 

5.69E-02 1.39E.02 1.07E-01 3.3LE-02 1.80E-01 
7.06E-02 1.30E+02 1.13E-01 3.40E-02 1.80E-01 
6.86E-02 1.60£+02 1.20E-Ol 3.84E-02 2.l0E-01 
5.73E-02 1.37E~02 1_35E-Ol 3.74E-02 2.07E-Ol·" 
5.54E-02 1.26E+02 1.5H-Ol '.-.2'.E-02 2.35E-Ol 
1. S5E-02 ·4.·8·2E +·Or-·2.·18E:'01 .- ,.;-74£-'02- 2. 7ifE;;,.01--~~~------------·--·-·- .. ------------

4.73E-02 1.42E+02 1.70E-Ol ' .. 18E-02 2.35E-Ol 
5.92E-021.27E .. 02· 2.04E-Ol 4.33E-02 2.45E-Ol. 
3.05E-02 1.39E+02 l.9uE-Ol 4.S~E-02 2.68E-01 
4.32E-02 9.24E+Ol 1.nE-01 'o.71E-02 2.S.1E-Ol 
3.99E-02 1.02E+02 1.90E-Ol 4. 31E-02 2.62E-Ol 
t.~I3E·-OZ-l. olE+O'2---'l ~95E-'Or--3~ '96E'=02' -2.501:=01·-·-------.. --------------·--·- ----.--------- - .--. 



-90-

'l'ABLE C_I. ElU'ERIHENTAL DATA (RUN NO. 18.02) FOR NEW_KEYPTON NIXTURE AT 
T::;~2142, v~28.~55, l=4.28,and ALPHA(NEOJ~5.49"lO-2, ALPHA(KRYPTON)=6.64"10~1 
AVERAGE RELATIVE STA],DARD DEVIAUON=4.452xlO-1 • 

DI Dll 
D11/p 

(EXP.l 
DwlI? 

(CAL.) REL.DEV· DT 

3.74E-03 Z.llE-05 B.'30E-08 1.OSE-03 4.01E-Ol 1.BIE+03 9.80E+02 8.·43E-Ol -4.Z0E-Ol 50 
-8:'69E-()3'---3~f2E-(j"52:5-4E-01' 'T~70E-Oj'6~'3lE-02 Z.O-lE+03·· ·1.OOE+03 I:OIE+OO -6.61E-Ol . S3" 

8.30E-03 3.52E-05 2.9SE-07 I.89E-03 7.02E-OZ 1.98E+03 I.OOE+03 9.74E-OI -7.35E-OI 52 
-9~ T5E~O-3'----2~-5 re-:':OS-Z.Y2 E:;o·1--i.-.20E,:,oY-·i;-:46E:';·(fi--r;-76 E ,:o:r-"i ~-OfE-~-O 3--j.4 7e:'::O C::4~-6tE':'0 1--···· --'-4 ,,--

>.38E-03 2.26E-OS Z.14E-07 1.20E-0! 4.46E-02 1.95E+03 I.OIE+03 9.3BE-OI -4.67E-OI 51 
-9.50E':'-O:f·--2~17E-OS -·-Z.6SE-07 1.40E-03 --S;-ZoE-oi- f;86Et-03 . T'-OIE·:':038.49E':01 -':'5.-45E-Ol 49 

1.17E-02 2.26E-05 2.6SE-07 1.14E-03 4.23E-02 I.B5E+03 1.02E+03 B.17E-Ol -4.44E-OI 48 
-1~30E-02 4.3iE':05·5~7IE":07i.30E-03 B.54E-02 ·1.95E+inl.02E+03 9.03E-OI -B.9SE-OI 46 

1.33E-02 Z.SIE-05 3.39E-07 l.lZE-03 4.16E-OZ 1.63E+03 1.03E+03 S.92E-Ol -4.36E-Ol 45 
1':-41 E=-oz-i;:-62E=Ds-5'-76E':'O '7 ---1-:95E--Oj---'f~2-4E::0'i'--i :-77!;-':oj-r ~03E+03 7 -1:z4 E'':-O 1-'-':7. S9E-0 I ·----·--·44 

I.S3E-OZ Z.Z4E-OS 3.48E-07 I.OSE-03 3.90E-02 1.7ZE+03 1.03E+03 6.5SE-Ol -4.09E-Ol 43 
-I. 77E':"OZ 3.5ZE-OS 6.34E-07 1.75E-03 ·6.50E-OZ 1.81E+03 1.05E+03 --7.34E-01--6.8IE-Ol 47 

I.B9E-OZ 3.14E-OS 6.07E-07 I.SOE-03 5.S7E-OZ 1.74E+03 i.OSE+03 6.53E-OI -S.84E-Ol 41 
-T:95E::6'2---'3~i4E:':-OS' 6.2SE~07--··f~40E··03---5;20E-02-··i;6iE+0·3 ··-l·.OSE+03 5.38E-Ol -S.45E-OI 40 

2.ZSE-OZ Z.56E-05 5.89E-07 I.OZE-03 3.79E-02 1.44E+03 1.07E+03 3.5IE-Ol -3.97E-Ol ~8 
-i~jO'E':'-02-"3-;52E=-65-'1f; 36E=-6'1--'f~-65E":Oj- -6. 1'3'E-':'02 1.70£:+03--- 1.07 E+CJ3 -·S·. 87 E:"'O 1 -6. 4Z E--O 1--·--·----3 i 

Z.32E-OZ 2.5lE-OS 5.9BE-07 1.IOE-03 l,.09E-02 1.59E+03 1.07E+03 4.80E-OI -4.28E-OI ._ .. 39 
2.53E-OZ ~.~~E-65 7.S0E-07 I.ZOE-03 "4;46E-02 I.SOEi03 I.OSE+03 ·3.88E-01-4.b7E-01 34 
2.65E-Ol 2.2~E-05 6.1~E-07 9.30E-04 3.45E-02 1.49E+03 1.09E+03 3.66E-OI -3.62E-OI 36 
3.17E-OZ 1';47E-OS' 4.821:':;07 S;10E-04--1.89E-02· I.Z5E+03 l.l1E+03 I.ZIE-OI -1.geE-01 35 
3.43E-OZ 3.14E-OS I.IZE-06 1.40E-03 5.20E-0? 1.60E+03 1.12E+03 4.Z0E-OI -S.45E-OI 32 

-3;43E::oi-·i-.76-E.:.o5·-(;~i5 E':;o7---i~'10E:"'64 2; 64E:"'02 "L 1.5E+03--1·.12E +03-2 ;S6E-OC'::Z .76 E'': 0 I . 3 3 
3.70E-OZ 3.0ZE-05 1.16E-06 1.35E-03 S.0IE-02 1.60E+03 1.14E+03 4.DbE-01 -5.25E-OI 31 
3.76~:"'02 Z.51E-OS 9.BZE-07 1~30E-03' 4.83E-02- I.B5E+03 1.14E+03 6;ZOE-Ol -S.06E-OI 30 
4.03E-OZ Z.77E-05 1.16E-06 1.30E-03 4.83E-02 1.68E+03 1.15E+03 4.53E-Ol -5.06E-Ol 29 

··I'.ZIE-OZ-··Z:6·4E-OS··1.16E-06 i.19E-03 4.42E-02 ·1.60E+03· 1.16E+03 3.aOE-Ot ·-4.o3E-01 28 
4.52E-OZ 3.17E-05 1.50E-06 I.ZOE-03 4.46E-02 1.34E+03 1.IBE+03 1.42E-OI -4.67E-OI 21 
·4.·$6E.::.-OZ····-3.-(,5E~05-·-I. 74E-06 I. '78E-03 ····6··.il1 E'-'02 . 1. 73E+03 ··f. 18E+03' -4: 69E-0 1 ':"'6. 93E- 01 '7.7 
4.63E-OZ Z.39E-05 I.16E-06 I.OSE-03 3.90E-OZ 1.56E+03 I.IBE+03 3.17E-OI -4.09E-Ol 25 

-4. BOE-O-Z - -2 ;79E-OS- "'1 .41E-06----(;·Z3E-(J3 4. S7E-02-1~56E+03 ... 1.19E+03 .3. 10E-01 -4.19E-OI .. 24 
5.IBE-02 2.78E-OS 1.5ZE-06 I.ZOE-03 4.46E-02 1.52E+03 1.21E+03 2.S9E-OI -4.67E-Ol 26 

-·S.42E:':02 Z.94E-OS 1.69E":06 1.05E":·Oj-·-3.90E-OZ·I.25E+03 1.2ZE+03···· Z.8IE":OZ -4.09E-OI 7.0 
S.60E-02 Z.64E-OS 1.S7E-06 I.Z3E-03 4.S7E-OZ 1.63E+03 1.23E+03 3.300-01 -4.79E-OI 7.3 

·-·5~-62E':'·O.i"···-f:71E-OS "'I~02E-06 ·6:00E-04--Z-.23E-02 I.Z3E+03 I.Z3E+03 1~'33E':':03 -Z'-34E':'01' I 
5.92E-OZ Z.64E-OS 1.66E-06 1 •. 17E-03 4.34E-02 1.55~+03 1.24E+03 2.46E-Ol -4.55E-OI 27. 
S.97E-OZ··I~-3IE-OS --8.30E-01'-·-4.40E-04· 1.63E-02 1:18E+03 1.2SE+03 -S.6ZE-OZ -1.7IE-Ol . 2 
7.7ZE-OZ 2.IIE-OS l.77E-06 1.11E-03 4.12E-02 1.80E+03 1.33E+03 3.56E-OI -4.32E-Ol 19 
8.3SE-02 Z.Z6E-OS 2.06E-06 9.00E-04 3.34E-02 1.3SE+03 ·1.36E+03 -3.36E-03 -3.50E-OI 17 
B.37E-02 9.68E-06, B.84E-07 5.00E-04 I.B6E-O? 1.76E+03 1.36E+03 2.94E-OI -1.95E-Ol 65 

-·-a·~-I31E:::02--2-~-:f"E':::O·5c~·2~ 28 E'':': 0-6'- '9~60Foi;---3:5 7E-02" f~ 39-E+0:f 1. 3'SE+03' 4. 70E':'03--3. 74E-OI '16 
9.03E-02 Z.ZIE-OS 2.20E-06 1.65E-03 6.13E-02 2.52E+03 1.39E+03 8.12E-Ol -6.42E-OI 63 
'.51E-OZ ).92E-05 c 'i.04E':'06 ·7.20E-04· 2.67E-02 I.Z6E+03 ).42E+03 -1.IZE-OI ·-2.80E-Ol 15 
9.83E-OZ Z.IIE-OS Z.30E-06 I.ZOE-03 4.46E-02 1.90E+03 1.43(+03 3.32E-OI -4.67E-Ol 18 

-'9':99E":OZ' '1~'2t"E-05'-f:"34E-06 6.00E-04 2.23E-02-···-1.66E+03 1.44E+03 1.5SE-Ol -2.34E-01 6 /t 

+.r~·~=~{·--~~}~~=g}c,-}:~~~=~~--+:·~~~=g;!:~·:~=g~ ~: ~~~:g.~:~:~:g; t:~~:gi =~: ~~~=gi!~ 
l.lSE-OI i.96E-OS)Z.S4E-06 9.30E-04 3.4SE-OZ 1.56E+03 1.51E+03 3.45E-02 -3.62E-OI 13 

-·i~ISE-OC····i'-61E-05;;:1.3fE-ci6--·4"50E-04-- 1.67E-OZ 1.l,7E+03·· 1.SIE+03 -Z.62E-02 -1.75E-OI 3 
I.Z3E-01 1.80E-OS Z.S2E-06 7.50E-04 2.79E-OZ 1.36E+03 I.S5E+03 -I.ZOE-Ol -Z.92E-Ol 12 
1.29E:"'-01--Z.Z6E-05-·· -3. 35E-06 1.75E-03 6.50E-OZ Z.-SOE+03 I.S7E+03 S.90E":01 -6.8IE-OI 61 
1.34E-OI 1.61E-OS Z.49E-06 7.80E-04 2.90E-OZ 1.56E+03· 1.60E+03 -2.44E-02 -3.04E-OI 11 

-r:49t-=-oCT;;-43E:'::OS-"-Z-:-5Z-E-:':06""""6 ~-86E-04-'2':53E-':02 --1":50 E+03 -"1 ~-6 71'+03-':1": 03 E:...·O 1 -2. 65E-0 1 10 
1.64E-OI 9.55E-06 I.B7E~06 5.S0E-04 2.04E-02 1.79E+03 1.74E+03 2.70E-02 -2.14E-Ol 4 
1.66E-OI····I.69E-0.5 3.75E-0·6--··1;60E':'03 S.-94E-OZ· 2.63(+03" 1.75E+03 5.03E-Ol -6.23E-OI 60 
1.74E-OI 1.2IE-05 2.54E-06 S.90E-04 Z.19E-02 1.50E~03 1.79E+03 -l.6IE-01 -Z.30E-Ol 9 

--r.:-n;t:=-or-'r:.-S''-E-06 I .61 E -06 S. 90i=,-04 Z. 1 9E-=O~E+CjT--l.80E+033.34E::'-ii"l-=i~ ,-OE''': 0-1-----·-66--
1.9ZE-OI l.liE-OS Z.6ZE-06 6.00E-04 2.23E-02 1.63E+03 I.S7E+03 -1.30E-Ol -2.34E-OI 8 

--:!:09E-01- 9.80E-06 2.60E-06 ·6.20E-04 2.30E-OZ 1.86£:+03' 1.96E+03 -S.OBE-02 -Z.4tE-01 S 
Z.IIE-Ol 1.57E-05 4.20E-06 1.45E-03 S.3BE-02 2.70E+03 1.96E+03 3.76F-OI -5.64F-OI 59 

-£~'4"'E;;-01'-'r;-80F-'llb'''-"3'; 17E=05-7;'1 OE-=1:J1, '--2;b4'E=02-""2~-'03 E+03---z :T2 n:o)" "'"4:1 B E-oZ--:'z ~'76E=C r-' ------. -7-' 
Z.S7E-Ol S.55E-06 Z.9SE-06 7.00E-04 Z.60E-02 2.26E+03 2.t8E+03 3.63E-02 -Z.7ZE-OI 6 

-2.62E-·01-···-S: 03'E'"06 ·-Y;79E"'06-·--7';'.fo-E=-O"--L60EC:02--·-Z;34E+03 -2.ZIE+03 6.29E-02 -1.67E-OI 67 
Z.77E-Ol 1.23E-OS 4.73E-06 1.40E-03 5.20E-OZ 3.05E+03 Z.28E+03 3.36E-OI -5.45E-OI ~8 

--3:-06E"'OT--~;"65 E:'1)6-'-'-Z :05E:'06--4~1rOE=04--L :,8E-02 - 2. 66E+03 "'-Z;'42E+03 '-1":'0 1 E-O I -';'1. 87E- 01 68 
3.4IE-OI 9.30E-06 4.02E-06 1.13E-03 4.Z0E-02 2.97E+03 Z.S8E+03 1.SIE-01 -4.40E-OI 57 

--r.95E~lJr-""3-';1l"2"F:::Oc)--"·~?OE-:"'06·-:;;""90F1)4·---"2 ;T9'E=02-'3'';7,7n03--'Z';fl4E+Ol'-2 .""21 E-O 1--:::2 ;30E':"01-- ... -.--- -(,'9 
S.OIE-OI 4.27E-06 4.2SE-06 8.00E-04 2.97E-OZ 3.47E+03 3.34E+03 4.0IE-02 -3.ltE-Ol 56 

- -5: T3E- 01"'-2 • 97E-06--3;T2E-06 -'-6';'OOE-0''-'--2 :Z3 E"'or-'3; 66E+03 '-',3: 40 E+03 '--7.73 E-OZ' -Z·. 34 E-O r 70 
5.B6E-OI 2.7ZE-06 3.B4E-06 6.40E-04 2.38E-02 3.63E+03 3.74E+03 -3.06E-02 -2.49E-OI 71 

-6'. 03E'-'0 1-'- 3.·52E-06 --S·. 36E'"'06-'-r; OOE-03·-"3;·7lE-02---'.;18 E+03' 3.83 E+03 9. 37F.-OZ -3. 89E- 0 I 55 
7.13E-OI Z.26E-06 S.6ZE-06 I.ZOE-03 4.46E-02 5.6SE+03 4.35E+03 3.00e··01 -.4.67E-OI 54 

--r;"P,E"·01---r~3F"06-·-·3·;·57t:=06·-·-5·-;-OOE"04-1~-86F.-02--3:71 Ef03--4'~""3 5F+03 -·.;.:r~1.6E-OT:-l.-95E- 01 - - ...... -7? 
S.Z4E-Ol 6~2SE-07 2.95E-06 5.00E-04 1.86E-02 S.20E+03 4.87E+03 6.6ZE-0271.95E-Ol 73 



TABLt: C-1I. ':;X.P;i;ll1i·r..::ilTAL D,\ TA (RlIT'I NO. 16.04) FO;; ARGON -OX'lG2N I-iIXTims,; ,',.T 
'l'S=l7/fO, V=12.35, 1=2.523, "LJ?,'A(;U~GOlih5.92:dO-l, it2(OXYGEN)=5.2G1x10-2 

B2(OXYGBII)=-1.695, .eVER.\GE LlEk\'i'IVi: S'LUiDiiHD D;i;VL1.'.l'10I·L.1.320. 

--.============================== 

Y02 P02 

9.10E-03 6.13E-06 5.63E-08 
1.17£-02 4.75E-Qb 5.63E-08 
2.22E-02 1.86E-06 4.22E-08 
3.73E-02 2.91E-\16 1.13E-07 
3.94E-02 1.29E-06 5. 28E -08 
4.17E-02 2 .• 67E-06 1.16E-07 
7.99£-02 8.51E-07 7.39E-08 
1.11E-01 8.7110-07 --1:09E-07 
1.73E-01 5.40E-.07 1.13E-07 
2.40E-01 4.45E-07 1 ~4iE:':'07 
3.43E-0 1 4.93E-07 2.57[;-07 

D1 

8.70E-04 
5.60E-0(' 

-1.00E-04 
2.20E-Oft 

-1.90E-04 
3.50E-04 

-2.40E-0~ 

DW 

2.01E-02 
1. 30E-02' 

-2.31E-03 
5.09E-03 

-4.40E-03 

D':J/p 
(EXr') 

3.25E~03 

·2.70E+03 
-1.22E+03 

1.69E+03 
-3.29E:!-03 

8.10E-03" 2.91E+03 
-5.56E-03 -6.01E+03 

D;-J/p 
(CAL) 

4.36E+03 
3.95E+03 
1.30E+03 
2.67E+03 

-7.00E+02 
2.40£+03 

-3.89E+03 

-2.54E-Ol -4.56£-01 
-3.18E-Ol -2.9 l,E-01 
-1.94E+00 5.25E-02 
-3. 70E-Ol' -1.15E-01 

3.69E+00 9.97E-02 
·2.10E-or -1.84E-Ol 
5.45E-01 1.26E-Ol 

'::"2', 70E=-04---::"-6'~-Z5E=-03---::"6-;'-38E+03'--':' ),;-73£'+ 03--- 7 ~ 09£'-0 r-- 1.42 £''''01 
-3.00E-04 -6. 95E-03 -1.06HOlt -9.55E+03 2.45E-01 1.57E-Ol 
-3.60 E-04---8. 34E-03--::: r ';42 E+O'. ';;1'-06£'+04- 3.38E-Ol 1;89E-0[' 
-4.50E-04 -1.04E-02 -1.39E+0.4 -:i.3ZE+03 6.71E-Ol 2.36E-Ol 

-

'l'ABLE C-II1. E;CPE1UHENTAL D.,l'A (RUH NO. 16.06) FOR .lRGOll-OXYGEN j·;IXTURE AT 
TS= 2203, V=25.98, 1=31902, <.QHi\. (ARGOi.)=6.17xlO-1 • },2(OXYGBiO=1.7Lf8xlO-1 
132 (O.-.YGBll )=-6. 325xlO- , AV::';RilGE Itl:I,A'rIVE ST.UlDA.:;W J)l:;VIAnoN=l. 9)2x10-1 

Y02 

it.26E-02 
1.0SlE-oi 
1.32E-Ol 
1.69£'-01 
1.94£:-01 
2.1410-01 
Z.29E-01 
Z.97E~Ol 
3.18E-Ol 
4.26E-Ol 
5.071:-01 
6.21E-01 
1.36t-Ol 

P02 D1 DW 
DI"l/p 

(EXP) 
DH/p 

(CAL) R:t:L.DEV DT 

1.63E-02 2.19E+0~ 2.29E+04 -4.62E-02 -1.43E-Ol 
2~-11E--02-"-3 ;;]4'E-iOl, 2'~93E+0-4-2. 7 8E-0 1--:::1-:: 91E:"0 r 
2.46E-02 3.08E+04 2.45E+04 Z.56E-Ol -2.16E-Ol 
1:63E-0~ ~.99E+04 5.14E+04 1.66E-Ol -1~43E-Ol 
1.05E-OZ 1.15E+05 1.20E+05 -3.53E-02 -9.23E-02 
1.j3E-02 8.11E.04~.33E+04 2.86E-Ol -1.53E-Ol 
1.9ZE-02 4.15E+04 3.66E+04 1.34E-Ol -1.69E-01 
1. 73E- 02-----9. lS-E+Of. 1:"58£+04 2.90(':"0 [ - f. 53E"=-OC' 
1.99E-02 5.44E+04 ~.46E+04 2.21E-Ol -1.75E-Ol 
2;00E-02 '5'-54£,)-04 ""-.51E')-04-- -Z.27E-Ol --1~81E'::01 
1. 70E-02 4.70E+04 'o.08E+04 5.19E-03 -1.50E-Ol 
1. 41E':'02 2.07E+05 1.79E+0~ 1.56E-Ol -1.24E-Ol 
1.63E-02 7.74E+04 1.36E+04 5.07E-02 -1.43E-Ol 

~. 

11 
10 

7 
8 
6 
9 
5 

- 4 

3 
2 
1 

SQ. 

12 
'13 

3 
10 

9 
11 

2 
7 
8 
1 
6 
5 
4 

I 
\.0 
I--' 
I 
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TABLE C_IV. EXPEHHn::HTAL Di,T;, (RUN NO. 16.02) YOR ARGON-OXYGEN HIXTURE AT 1 
TS=2522. V=38.75. Ic5.057. ALPHA(AllGON)=4.93xlO-1 • A2(OXYGEli)=4.609x10"'
B2 (OXYGEN )=2 .104. AVE.'lAGE RELATIVE STANDARD DEVIATIOlI:1.20x10-1 

P02 DI, pw 
DYI/p 

(EXP) 
D';I/p 

(CAL) REL.DEV DT 

1.20E-03 a.aOE-Ob 1.ObE-OS 1.)SE-03 8. 82E-02 1.00E+04 1.04E+04 -4.15E-vl -,.15C-01 16 
2.42E-0) B.7iE-Ob ;1 .11{-08 1.ajFoT-t;;T7~al" "1-:-34E"-04--f:TbE'.ir4-r:5-ij.'E~O C;"6. 83J::·:Or--------' '1',"'--
5.61E-0) 3.74E-06 2.UE-Oa 1.aOE-0'> 4.98E-02 1.:BEf-()J. 1.72E+04 -2.28E-OL -2.9lE-'Ol 14 
7dlE-0) 5.74E-06 '",.22E-OS 1.62E-03 1.04E-Ol'-i'~79'E+04 1.61E+04'- 1~'10E~OC-6.04i:::ol 11 
1.19E-02 6.73E-Ob S.09E-OS 1.aOE-03 l.15E-Ol 1.69E+04 1.74E~04 -2.81E-02 -6.71E-Ot 12 
1.54E-02 B.31E-06 1.l0E-07 'i.07E-03 l.32E-OL l.57E"04---L-7t,:E<-04.-:"9~93E-02-':"i~72E:"Oi.- 13 
2.36E-02 3.21E-06 7.74E-OS 1.44E-03 9.20E-02 2.80E+04 ~.77E+04 1.28E-02 -5.37E-Ol 8 
2. 61E-02' 4. 99E-06- --i~ 34E-0 7 -t. 89 E=-O 3- -T:2 iE:': 01-2:-3'bE~if4---t:-4-11::+0-4"::Z: 04E=0-Z-"-.:f.-ost-Ol------ --, -- -L 0 
.3.30E-02 2.37E-Ob S.09E-OS 1.Z5E-03 1. 99E-02 3.25E+OJ. 3.5IE<-04 -7.22E-02 -4.65E-OL ,1 
5.HE-02 2.08E-06 1 .13E-071.26E:':oi-' '-8. 05E':'oi-3-.6-BE~O'4-4 :3I,E+04 --:;LS4E-Oi' -4. 10E~01 6 
5.15E-02 1.88E706 L.02E--01, 1.50E-0) 9. 58E-02 4.84E+04 ' •• 55U04 6.32E-02 -5.60E-Ol 5 
5.22E-02 2.49E-06 'l.37E-07- 1.50{"':03- 9.S8E--02 3.64-E+04-- 4.02E+O!'--'::'9~45E--'oi -S;6'OE-01 '9-
6.90E-02 1.19E-06 a.aOE-OS i.20E-03 7. 61E-02 6.01E+04 5.27E~04 -4.12E-02 -4.48E-Ol 4 
1.7 5E-0 1 - , 8.3 iE:"O 7--1 ;76E -07--' Y:'li i.E=-o 3---9:' 01.i::'-oZ---a-:-115E+O;;-T.-03E"-0!' '-"-r::'35E---ol ''''5:: 2'5£-0 1"-------: ,-, 3"-' 
3.16E-Ol 4.04E-07 I.S7E-07 1.29E-03 8.24E-02 1.40E+05 1.76E+05 -2.0SE-Ol -4.81E-Ol 2 
4.33E-01 2.26E-07 'l.72E-07 'c.Z9E:"03 S.24£-02 2.Liiuos' -i~48E+'O-S -:. 1:6 s1:--o 1-:"1,:. 81E-01 l 

TABLE C_V. EXPERIHZ,'iTAL DATA (;lUll Nv. 16.07) FOIl A.'lGON-OXYGEl, MIXTURE ;,T 
TS=2528. V=39.25. I=4.960. ALP:iA(ARGON)=4.93x10-1 • A2(OXYGElI)=4.609x10-1 

B2 (OXYGElI )=2 .104. [,VERAGE RELATIVE STAlWARD DEVIATIO;b1.283x10-1 

DI Di'l 
])I'I/p 

(EXP) 
DW/p 

...s.CAL) ~ZL.DEV DT B,. 

5. 11E-02 4.57E-,07 2.46E-OS 6.60E-04 4. 37E-OZ 9,.08E+D.4 8.nE+04 1.77E-02 -2.54E-Ol 24 
1.06E-Ol 3. S6E-01 ' •• 51",:'-08---6 '60E-'"()'~'-' 4'~-:HE:'l)Z--r.urn-0S--1';:2'9E+-05--=2.TZ£-'01- -';'2 ;5"-E:';01-----'--Zl--
1.17E-01 6.93E-07 9.15E-08 1.05E-03 6. 96E-02 8.88E+04 ~.90E+04 -1.04E-Ol -4.04E-01 25 
1.18E-Ol 1.91E':07 1~06E-07 1.05E-03' 6.'96E-02 -7.1OE+04-·9~'29E+:04 -:':.1.65E Co OI"';'4.04E';'01-' 22 
1.lSE-Ol 3.15E-07 4.22E-06 7.S0E-,04 ~.17E-02 1.45E<-05 1.49E+05 -2.63E-02 -3.00E-Ol 23 
1.33E-Ol 5.761:,-07 8.80E-ua 9.30E-04 '-'6.16E-02----9.29ho,4--T.14E+05-.;;T~83E-0'l'~3;58E.:,or --'--"---" 20 .. -
1.4~E-Ol 1.29E-07 2.11E-08 1.20E-0~ 4.17E-02 3.19E+OS 2.5JE+05 2.61E-Ol -2.17E-Ol 11 
1. "1 £-01 ,- Z-. 8-5E~-O'7'-.. 4'::9-3'E-=OS .... -s;-io-e-'"O.,.--s:""37'£=oz--r:,;rE .. 1f5--r:',n+Os-=-'5717t=0-Z--":r."12E"'Or-------,-.. 19-' 
1.65E-Ol 4.10E-07 8.09E-OS 1.05E-03 6. 96E-02 1.42E+05 1.46E+05 -2.74E-02 -4.04E-Ol 16 
1.80E-Ol 5.46E-01 1.20E-07 1.02E-03 - 6. 7bE-02"'T;'02E+05---r:,:29E+05"':2;r5E-Ol-':;3~92E-Ol IS--
1.80E-Ol 1.44E-07 3.11E-OS &.20E-0' 4.11E-02 2.33E+05 2.59E+05 -9.73E-02 -2.38E-Ol 13 
1.86E-Ol 2.31E-01 5.28E-08 6.90E-Ott 4..51E-02 "-1.61E<>05 2'.04E+05-";"2.UE-OI--"Z-.65E-Ol '14 
1.931:-01 3.68E-07 8.80E-08 9.60E-0~ 6. 36E.-02 1.40H05 1.62.E+05 -1.39E-01 -3.69E-Ol 11 

, 1.931:-01' 2'-19E~o 1---6:'69E:;-()8-7-~'8-0E:;O~"--5;:nE'~z-r."'H;'-O~1.-;1l7E+-OS-"'Z:O'2F=O 1"--"3~OOE-'or--'''----''- 15-' 
2.12E-Ol 1.96E-01 5.28E-OS 8.40E-04 5.57E-02 2.Z4E+05 2.32E+05 -3.53E-02 -3.23E-Ol 12 
2.46E-01 9.70E-08 3.I7E-08 6.60E-0'> 4~37E-02'--i.40E+05"-3~51E+05'--'3.16E;;D2--;;Z.54E-or--" 10-
3."7E-Ol 1.13E-Ol 5.98E-OS 9.30E-04 6. 16E-02 3.51E+05 3.50E<-05 1.99E-02 ~3.58E-Ol 9 
3.6\1£-01 1.27E-01 1. 39E-OS 9.20E-0+ -b'-1()E~02---j.O/.E+OS--"3:32'{+-DS--'-'8-.49E'::-OX--3.54E-Ol' --.. '8 
3.72E-Ol 2.37E-07 1.41E-07 1_20E-03 7.95E-02 2.10£+05 2.38E+05 -1.18E-Ol -4.62E-Ol 3 
".17 E-O 1 -- 1:'33E-01-'9-:~"OE-=OB--l"; 68 E=--03-1-;-16T--O-;r-)-:V'E+O5---'T; Z-SE.US'-:',.: 241:=02--=',;-15£.::01'--------- ---,-
4.38E-Ol 9.50E-08 7.39E-OS 9.6QE-0' 6. 36E-02 3.77E+05 3.93E+05 -4.1SE-02 -3.69E-Ol 6 
4.50E-01 7.32E-08 5.98E-08 9.30E-04 6. 16E-OZ--"4;63E+05 --"'.52E+05-'2.49E-OZ -3.58E-Ol' 5 
4.59E-Ol 8.71E-08 7.39£-08 S.40E-0+ 5.51E-02 J.46E.05 '.12E+05 -1.S1E-Ol -3.23E-Ol 4 
4.711:-01 5.54E-0'8 4.93E-OS 9.00E-04 5. 96E-OZ----5'.70E+05--S.25E+05-- 8.64E;"OZ--3.46E-Ol' - 2 
7.27E-Ol 1.98t-08 5.2SE-08 S.70E-0' 5.17E-02 7.95£+05 7.77E+05 2.23E-02 -3.35E-Ol 1 

- --.--._.- -- .. -----------------------------.------.------------------ -_._. __ .. _-._-------

" 
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