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Abstract

Experimental heat transfer data of various authors for the
turbulent flow of helium or hydrogen in circular tubes at
very high wall temperatures (up to 2800 oC) have been
reevaluated with the method of Petukhov. Of these data,
the data for the tests with not constant heat flux dis-
tribution along the tube have been corrected with the
superposition method. The Petukhov correlation method does
not account completely for the increase of the heat trans-
fer coefficient in the entrance region of the tube. However,
for the downstream region the correlation is successful.
The 1624 reevaluated experimental points are correlated
with a standard deviation of 7.0 % for 2 < &/d < 316.



Wdrmelibergang bei turbulenter Strdmung von Helium oder Wasser-
stoff in Rohren bei hohen Temperaturen: Auswertung mit der
Petukhov-Methode

Zusammenfassung

Experimentelle Widrmelibergangswerte verschiedener Autoren fiir
die turbulente Strdmung von Helium oder Wasserstoff in runden
Rohren bei sehr hohen Temperaturen (bis zu 2800 OC) wurden
mit der Petukhov-Methode wieder ausgewertet. Von diesen
Werten wurden die Werte von Messungen mit nicht konstantem
WdrmefluB entlang der Rohre mittels der Uberlagerungsmethode
korrigiert. Die Petukhov-Korrelation gibt die Erh&hung der
Warmelibergangskoeffizienten in der Eingangszone der Rohre
nicht vollstédndig wieder, dagegen ist diese Korrelation flr
den Abwédrtsstrombereich zutreffend. Die 1624 ausgewerteten

" exXperimentellen Punkte sind mit einer Standardabweichung

von 7 % flir 2 < &4/d < 316 korreliert,
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HEAT TRANSFER FOR TURBULENT FLOW OF HELIUM OR HYDROGEN IN
A TUBE AT HIGH TEMPERATURES: EVALUATION WITH THE METHOD
OF PETUKHOV

M. Dalle Donne and G. P. Tartaglia

1. Introduction

In presence of large temperature differences between a heat
transfer wall and a flowing gas the usual heat transfer corre-
lations for the turbulent flow of gases in tubes are not
valid anymore. These hold only if the gas physical proper-
ties can be considered constant in a cross section of the
tube normal to the flow direction. These properties, however,
vary quite considerably if the difference between the wall

W and the gas bulk temperature TB is large.
Indeed at the wall the gas temperature is egual to TW and
between the wall and the center of the flow cross section
the properties vary with the variable gas temperature. The
gas pressure, which affects the gas density, is usually con-
stant in a cross section normal to the flow. In these con-
ditions the dimensional analysis suggests that the local
heat transfer coefficient in the considered cross section of

the tube, made not-dimensional in the form of the Nusselt-

temperature T

number, is given by a function of the type:

Nu, = £ (%, Re

5 Prg, 7o) (1

BI
valid for the turbulent flow of a gas in a tube at constant
wall temperature or at constant heat flux at the wall. The

function f is not specified and must be determined by experi-

ment.




2. Previous Work

One of the first experiments for turbulent flow of helium at
very high temperatures was performed by Taylor and Kirch-
gessner /1/. The averaged (along the length of the tube)
heat transfer coefficients were correlated using the gas
physical properties evaluated at a reference temperature
averaged between TW and TB'
properties evaluated at the gas bulk temperature TB and

This is equivalent to use the

multiply by the factor TW/TB at a certain exponent (see
for instance Ref. /2/).

In 1962 Lel'chuk and Dyadyakin /3/ showed that they could
correlate their local experimental heat transfer data with

air cooling with the relationship:

Nu., = 0.025 Reo'8 Pro'4 ( W)

g
5 o B for 15 < £ < 135

(2)

where ¢ is a function monotonically increasing with 2/D.

Also in 1962, without knowledge of the experiment of Lel'chuk
and Dyadyakin, Dalle Donne and Bowditch /2/ found a similar
correlation for their experimental heat transfer data with
air cooling:
T -(0.29+0.0056 %)
0.8 0.4 W d

Nup = 0.024 Reg Pry (ﬁ;) (3)

in the range 1O4§_ReB < 1.3 x 1O5 and 26 < % < 166. Equations

(2) and (3) show that, in presence of large temperature
differences between wall and gas, the temperature profile

in the gas is not fully established even for large values

of g, contrary to what happens for small temperature diffe-
rences, where generally for % > 20 the &/d effect disappears.
To try to investigate this &/d effect, Dalle Donne and Bowditch

carried out experiments with a long unheated entrance length and




a very long heated test section /4/. The data for air and

helium could be correlated by the equation

T - (0.2640.0033 %)

Nu, = 0.022 Re "~ Pr (4)

in the range 104 < Reg < 1.3 x 10> and 18 < % < 316. The
2/d effect could not be eliminated even at extremely high
values of %/d. However, when Dalle Donne and Bowditch tried
the temperature parameter TW/TE in place of TW/TB, the %/d
effect could be eliminated in the central axial portion of

the tubes,‘and the data were correlated by:

-0.255

w O

.8 004
B

Nu 0.022 Re Pr for air (5)

B

Il

-0.18

4 ,
(TW/TE) for helium (6)

0.8 0.
Nu 0.022 ReB PrB

B

in same range of ReB and % as given above.

Taylor /5/ carried out experiments in a tube with long un-
heated entrance length and helium and hydrogen cooling at tube
wall temperatures up to 2670 ¢ (TW/TB up to 8) and could
correlate his data with an equation similar to Egs. (3) and
(4), i. e.:

- (0.294+0.0019 &/4d)

Nu, = 0.021 ReB' Pr (7)

McEligot, Magee and Leppert performed experiments with air,

helium and nitrogen in a tube with long unheated entrance
length in the range 1.5 x 104 < Reg < 2.3 x 105, 1 < &/d < 150,

1.1 < ‘I‘W/TB < 2.5 /6/. They correlated their data with the

following relationship:

_ 0.8 _ 0.4 . o
Nug = 0.021 Rep PrB exp (-90 gq ) (8)

q
where the parameter q+ = is somewhat analogous

PBVs °p Tr

to TW/TE, although not exactly the same.




In 1973 Petukhov, Kurganov and Gladuntsov /7/ published

a new relationship which could correlate data for argon,
carbon dioxide, air, nitrogen and ammonia for ReB > 7 x 103,
g = const. and 0.5 < TW/TB < 4. The relationship is the
following:

T

_ WL
Nup = e, Nu_ K_ (TB, D) (9)

where Nu_ is the Nusselt number in the tube for fully estab-
lished flow (large values of &/d) and TW/TB + 1

f/2 Re, Pr
Nu_ = B B (10)
900 _ 0.63 2/3_
1.07 + Re, T+Pr, +12.7 /f/z(PrB 1)

€, 1s a correction factor which accounts for the heat trans-

L
fer coefficient increase at the tube inlet (not yet estab-

lished flow):

3600
0.48 (1 + )
Rep/T7d" o 97 % (11)
€y = 1 + 773 e d
(&/4)
Tw 2
and Ks T E) accounts for the effect of the variable gas
properties:
1 1 3 W
T _ T 0.53 n, + 3 n + g ng ¢(d) ny 19 (5 )
Ky (= 3) = (T—) P
B B
(12)

n n, s n and n_ are the power exponents in the equations

p’ c
which givepthe variation with temperature of the property

of the gas considered:

o _,.% x _ or™ % v e w7 "
ol = (F) T = (T—) 'S = (@m) Pr 3= = (§=) (13)
0 0 ‘o 0 Po 0 0 0

while the function ¢ (%) is given in tabulated form (see Table I

of this paper).




Also in 1973 Pfriem /8/ published the results'of his heat
transfer measurements for flow of helium in a molybdenum
tube at wall temperatures up to 2100 °c. Hié data and the
data of Taylor /5, 9/, of Weiland /10/ and of Wolf and

McCarthy /11/ were correlated by the following eguations:

2/3 -1.05
_ 0.8 0.4 3+
Nup = 0.023 Reg’~ Prg (10 q ) (TW/TE) (14)
for helium
Nu, = 0.027 Re2 8 prO-% (103 oF) (1. /7 ;1'4
B . B g 9 wE (15)

for hydrogen

The experiments of Weiland and of Wolf and McCarthy were per-
formed with electrically heated steel tubes. Due to the rela-
tively low maximum tube wall temperatures (< 1100 °c) and
relatively low variation of the electrical resistivity of
steel with temperature, the heat flux distribution along

the axis of the tube g(%/d) could be considered constant;

The experiments of Pfriem were performed with a molybdenum
tube and those of Taylor with a tungsten tube at'considerably
higher temperatures. In this case the heat flux distribution
along the tube could not be considered constant anymore: in
the case of the Pfriem tests g(%/d) was increasing monotoni-
cally until the end of the tube, while for the Taylor tests
it was increasing monotonically until 2/d = 25 and then re-
mained approximately constant for the rest of the tube. Accord-
ing to Ref. /8/ equations (14) and (15) are only valid in the
region of the tube where the difference between tube wall and
gas temperature is increasing, i. e. in the region of the
tube where g(2/d) is increasing with g/d. This might explain
why the Pfriem equations successfully correlate these data.
Indeed the monotonically increasing function q(g/d) may be

approximated by a linear function:

a%) =a+b% (16)




The two parameters a and b do not appear explicitly in the
Pfriem correlation, however the important factor is that he
needs two temperature parameters (q+ and TW/TE) in place

of one, and this takes account of the fact that q(&) may be
described not by only one factor, as in the case q(%) =

constant, but by the two factors a and b.

Equations (%4) and (15) cannot correlate the Taylor data for
the whole %2/d range, because the axial heat flux distribution
of Taylor'stests cannot be approximated by a linear equation
of the type of equation (16) In this case a parabolig¢ distri-
bution would be better:

a(3) =a+b %+ c@) (17)

and this would imply, for instance, the introduction of a
third temperature parameter. This correlation method appears
to be cumbersome and rather difficult to generalize. We shall
thus try a different method, which we explain in the next

section.




3. The Superposition Method of Petukhov

In two papers published in 1974 and 1977 (see references /12/
and /13/) Petukhov and coworkers have shown that it is possible
to use the relationships valid for q(%) = constant for the
cases where q(%) is not constant along the axis of the tube, |,
if one applies the superposition principle, i. e. if one
assumes that the case with variable heat flux can be consi-
dered as the sum of a large number of cases with constant

heat flux. The Nusselt number for variable q(%) may be then

expressed by the following equation:

%/d
Nu dg (£) /d&
> q(0) . [ : 7 3 de
Z L. . L (18)
NU.B q(é)'eﬂ, (é)'Ks(é) q(d). E,Q,(d £) KS(d E)
0

In Ref. /12/ and /13/ more complicated and more general ex-
Pressions for KS are used. However, in the present application
of the superposition method we prefer to stick to the simpler
definition of K introduced in Ref. /7/ (see equation (12)).
Calculations performed by us for the data evaluated in the
present work show that the differences in Nusselt number caused
by the more complicated expression for Ks are at most 1 to

2 % and thus considerably smaller than the experimental un-

certainties of the data.

In Ref. /12/ a further simplification is introduced. For axially

increasing heat fluxes and wall temperatures the correlations

valid for q( ) = constant may be directly applled to the case
of variable q( )+ provided that the factors ¢ (a) and K ( )
are evaluated at an equivalent value % 5% where T is given
by:
2

e q(&)

- = —— df (19)

d L

a(z)




4. Present Analysis

The correlation method of Petukhov and coworkers /7/ for
constant heat flux has been tested for argon, carbon dioxide,
air, nitrogen and ammonia. In the present work we investigate
if this correlation holds for helium and hydrogen as well.

To do so we shall apply the correlation method of Ref. /7/

to the experimental data of Dalle Donne and Bowditch /4/,
Weiland /10/, Wolf and McCarthy /11/, Pfriem /8/ and Taylor
/9, 5/, for which we have the original data in tabulated

form (some of these data have been collected by H. J. Pfriem
in 1973). Table II shows the main conditions for which these
tests have been performed: The data of the first three experi-
ments refer to tests with constant heat flux up to high values
of % (316 for Ref. /4/ and 247 for Ref. /10/). The data of
Wolf and McCarthy (Ref. /11/) have been obtained for averaged
values for relatively long sections of the tube, equal to %
of the central axial portion of the tube used for the evalua-
tion. Furthermore in this case the test sections were rather
short. The data of Ref. /8/ have been obtained with increas-
ing q(%) along the tube, while the data of Ref. /9, 5/ are

for a q(g) distribution first increasing and then remaining
constant along the tube. All the quoted works give data for
helium, references /5, 9, 10, 11/ give data for precooling
(the gas was cooled below room temperature before entering the

test section) and for hydrogen as well.

The data for constant q(%) distribution have been reevaluated by
us with the method of Ref. /7/, starting from the original
measured data (heat flux to the gas, gas mass flow in the tube,
gas bulk temperature, tube wall temperature). The used values

of the gas property coefficients are the following:

n = -1
p
me = 0.66 for helium /8/ (20)
n =20
c
P
n = 0.66




np = =1
Ny © 0.85 for hydrogen /8/ (21)
n, = 0.03
P
nu = 0.66

The data of Pfriem with monotonically increasing q(%) have
been evaluated with the same method (s:2 and Ks corrections
from equations (11) and (12) and applying the simplified
superpositig& m;thod (Eg. (19)). In the evalua%&on of the
factor ES (TE, 5) (see Eg. (12)) the value of TE correspond-
ing to g = ze/d has been used.

The data of Taylor, with the heat flux first increasing and
then constant along the tube, have been also evaluated with
the same method, however here the superposition method has
been applied in the not simplified form (Eg. (18)). The

KS(% = ) values under the integral have been evaluated with
the Tg values of the section {/d. For some of the tests the
Ks(é - £) values have been evaluated with TW/TB values of each

2
(a~—~a section. The difference in NuB between these two eva-

luation methods was considerably smaller than the scatter of
the points, thus this second more complicated method was

abandoned.




5. Results and Discussion

The results of the present evaluation are shown in Tables III
to X. 2058 values of local heat transfer coefficients were
evaluated. The meaning of the last two symbols in the tables
is the following:
102 NuB
NUR = (22)

0.8 0.4
ReB PrB

102 Nu_
e0,8 r0.4
B B

NUF =

R P

The other symbols of the tables are selfexplaining. The data
of Wolf and McCarthy /11/ are for rather short test sections,
furthermore these data are not really local values, i. e.
values for a certain cross section of the tube, but they
rather refer to relatively long increments of the tube (about
% of the central axial portion of the tube used for the evalua-
tion). Therefore for the determination of the new correlation
constants these data were not considered and they do not appear
in Figures 1 to 3. Fig. 1 shows the NUF-values versus %/d for
all the tests without precooling. The 850 data-points for helium

and hydrogen are correlated by the following equation:

_ 1.096 (24
NUF = 1.975 (1 + —/a ) )

with a standard deviation of o = 5.5 % up to &/d = 316. (The
dotted region in the figure is one standard deviation wide on
each side of the correlating curve). For &/d < 10 there is still
a considerable inlet effect, however for £/d > 20 NUF is prac—
tically constant. Similar plots are shown for the precooled
tests (774 data-points, Fig. 2) and for all the data-points to-

gether, the correlating equations being:

NUF = 2,00 (1 + L%%%E), o = 8.0 % for the precooled data, (25)
NUF = 1.2021 = 7.0 & for all the data, (26)




- 11 =

The asimptotic value NUF = 1.994 is 4.8 % lower than that pre-
dicted by the Petukhov-Kirillov formula (see Ref. /12/, assum-
ing PrB = 0.7 for helium and hydrogen).

Figures 4 to 8 show a comparison of Eg. (26) with the data
points of the various authors, inclusive those of Wolf and
McCarthy (434 data points). From these comparisons the follow-

ing conclusions can be drawn:

1) Eg. (26) correlates the Dalle Donne-Bowditch data with
about the same precision of the original correlation sugges-
ted in Ref. /5/: + 9 %.

2) The scatter of the data of Wolf and McCarthy is rather large.
This is explained above in the paper.

3) Eq. (26) correlates the Pfriem data very well: + 8 %.

4) Egq. (26) correlates most of the Weiland data within + 10 2

5) Eg. (26) correlates most of the Taylor-data within + 13 %,

i. e. with about the same precision of the original corre-
lation suggested in Ref. /5, 9/.

6) Eg. (26) correlates the data of the presently evaluated
experiments considerably better (+ 20 = + 14 %) than the
correlation suggested by Pfriem (+ 35 %, Equations (14) and
(19) .




List of Symbols
Cp = gas specific heat at constant pressure
d = inner diameter of the tube
£ = friction coefficient evaluated at the temperature TB
h = convective heat transfer coefficient between tube
inner surface and gas bulk
k = gas thermal conductivity
KS = parameter which accounts for the effect of the variable
gas properties on the Nusselt number (Egq. (12))
L = distance from the inlet of the section considered
(the unheated entrance length not included)
%o = equivalent value of & (Eq. (19))
np = power exponent for gas density variation with tempera-
ture (Eg. (13)) .
ny. = power exponent for gas thermal conductivity variation
with temperature (Eg. (13))
n, = power exponent for gas specific heat variation with
P temperature (Eg. (13))
nu = power exponent for gas viscosity variation with tem-
perature (Eqg. (13))
Nu = %? = Nusselt number
Nu_ = Nusselt number corrected for £/d and TW/'I‘B effect:
for g = const. see Egq. (9) and for g # const. see
Egq. (18)
102 Nu_
NUF =
0.8 0.4
ReB PrB
2
NUR = 10 Nug
0.8 0.4
ReB PrB
e
Pr = —P = prandtl number
q = q(% = heat flux to the gas along the tube




_13_

q+ = oV qc T = non-dimensional heat flux
B B 'p E

P Vg d
Re =— = Reynolds number
T = temperature
TB = gas bulk temperature
To = gas temperature at tube inlet
TW = temperature of the tubewall inner surface
TO = reference temperature (Eq. (13))
Vg = gas velocity
€ = parameter which accounts for the %/d effect on the
Nusselt number (see Eq. (9) and Eg. (11))
g = running distance between inlet and the considered
section, for which £ = £
= dynamic viscosity of the gas
= gas density
Subscripts

B = gas properties evaluated at the gas bulk temperature TB




Table I: Values of the function @(é)

/4 10 20 30 40 50 60 70 80 90 100 o
®(2/d) | 0.11 | 0.24 |0.38 |0.55 |0.73 |0.89 |1.02 [1.13 |1.21 ] 1.27 |1.50
Table II: List of the data investigated in the present work
Max. wall
Author Ref. |Year |[Coolant |[Inlet temp. temp. 2/d range Rep range g(L/4d)
Dalle Domne | ,;, |1963| He |20°C and 200°C | 1000 ®c |35 = 316 |4 x 10° + 10% constant
Bowditch
He |room temp 1260 °c 10° + 2.3 x 10°
Weiland /10/ 11965 + ) o o 2.7 + 247 é 5 constant
H, precooling (-150°C) | 1260 ~C 1.2x 107+ 4.2x 10
wolf /11/|1960 | Be  |room temp. TPTeY 1150 °c |4 ¢ 50 4x10%:1.5% 10° constant
McCarthy H2 cooling (-200°C)
Pfri 8/ |1973| =H t 2120 % |8 : 82 1.6x 10%+ 4.2x 10 |2Lvays
riem /8/ e room temp. : . 4, increasing
B » increasing
Taylor /9/ |1964] He  |room temp. *PYeT 9840 °c |12 + 66 |5.7x 10% + 4.8 x 10* | then
/5/ 11965 H, cooling (-130°C) constant

- vl




TABLE: ||
DALLE DONNE

HELIUM
RUN D L/D B W H Q M RE NU NUR NUF
(CM) ( K) { K) (W/CM2K) (W/CM) (G/S)
HHEHH R H R EE R R R R R H R R R R R R R R R R R R R R R R R 0 HH R R R R R R IR H R H R R R R IR KR H R R
1 0.328 35.1 311.3 333.7 0.1404 3.151 0.569 10748. 28.717 2.015 2.059
105.3 336.5 357.7 0.1467 3.113 10210. 28.55 2.083 2.126
175.6 361.4 . 383.3 . 0.1401 3.073 9740, 26.01 1.971 2.011
2L5.8 385.9 407.0 0.1439 ©3.033 : 9327. 25.58 2.007 2.0u45
316.0 410.1 431.1 0.1427 2.992 8959. 24,37 1.974 2.010
2 0.328 35.1 306.8 329.2 0.0841 1.884 0.341 6503. 17.39 1.821 1.861
105.3 331.4 352.6 0.0840 1.78L4 6181. 16.51 1.800 1.838
175.6 355.0 375.6 0.0882 1.818 5906. 16.57 1.873 1.910
245.8 380.2 398.7 0.7013 1.865 5644, 18.19 2.132 2.167
316.0 Lou. 5 n22.3 0.1427 2.530 5418. 24.59 2.979 3.024
3 0.328 35.1 304.4 325.7 0.0886 1.888 0.334 6403. 18.42 1.952 1.994
105.3 330.0 3h9.8 0.0937 1.852 6070. 18.47 2.043 2.082
175.6 355.1 37h.9 0.0915 1.810 5783. 17.18 1.976 2.012
245.8 379.6 398.7 0.0930 1.774 5534. 16.71 1.990 2.025
316.0 403.6 h422.6 0.0914 1.735 5315. 15.77 1.940 1.972
L 0.328 35.1 314.8 331.1 0.0780 1.268 0.256 4800. 15.86 2.117 2.150
105.3 336.3 353.5 0.0771 1.323 4594 . 15.01 2.074 2.108
175.6 358.2 375.6 0.0915 1.592 LL407. 17.09 2.441 2.4h81
245.8 380.1 396.9 0.0749 1.253 L238. 13.45 1.983 2.012
316.0 Lo1.4 416.1 0.0827 1.219 L089. 14.32 2.174 2.201
5 0.328 35.1 315.3 333.1 0.0527 0.937 0.203 3802. 10.70 1.721 1.751
105.3 339.9 356.8 0.0526 0.887 3618. 10.17 1.701 1.728
175.6 365.0 381.7 0.0517 0.861 3452. 9.53 1.656 1.681
245.8 390.1 ho6. 1 0.0563 0.900 3303. 9.94 1.788 1.813
316.0 L. 1 h30.5 0.0511 0.836 3176. 8.67 1.610 1.632
6 0.328 35.1 340.6 121 0.1287 9.208 0.538 9577. 24.85 1.908 2.033
105.3 n18.7 ngr.6 0.1318 9.077 8356. 22.20 1.902 2.009
175.6 u95.7 565.1 0.1283 8.907 Tu76. 934 1.810 1.903
2h5.8 571.2 641.1 0.1249 8.734L 6808. iT.an 1.730 1.811
316.0 645.0 7118.7 0.1427 10.522 6283. 18.08 1.945 2.035
7 0.328 35.1 337.6 7.6 0.1083 8.661 0.uby 7949. 21.03 1.875 2.013
105.3 423.2 495 .1 0.1184 8.513 6848. 19.81 1.989 2.106
175.6 507.0 573.1 0.1266 8.364 6078. 18.80 2.077 2.175
2h5.8 589.1 655.1 0.1239 8.173 5505. 16.66 1.993 2.077
316.0 669.1 734.1 0.1224 7.959 5061. 15.13 1.936 2.009
8 0.328 35.1 336.8 n2r.6 0.0963 8.747 0.548 9827. 18.73 1.409 1.528
105.3 427.6 511.1 0.1041 8.688 8394, 17.29 1.476 1.576
175.6 517.6 593.1 0.1156 8.731 THO0T1. 16.93 1.598 1.684
2u45.8 608.9 618.1 0.1244 8.611 66U8. 16.37 1.683 1.756
316.0 697.3 167.6 0.1171 8.233 6079. 14.09 1.556 1.618
9 0.328 35.1 341.8 nis. ! 0.0946 6.934 0.369 6553. 18.22 1.896 2.022
105.3 h27.3 hos .1 0.0958 6.781 5655. 15.92 1.864 1.970
175.6 510.8 581.1 0.0940 6.606 5026. 12.89 1.786 1.876
2h5.8 592.0 661.06 0.0922 6.414L 4560. 12.36 1.718 1.796
316.0 670.6 3.5 0.0846 6.170 4200. 10. 44 1.551 1.618

Sl




DALLE DONNE

HELIUM
RUN D L/D B ™ H Q M RE NU NUR NUF
(cM) K) (W/CM2K) (W/CM2) (G/S)
E2 S Se PSS LTS SR LTS ETTE RS ES LT ET I ESELE RS ET TSR T TR RS ETTEE T LT LT TIEE S TR R R R R T T R R Rl R R R R R SR T R FTRTKEIETTY
10 0.328 35.1 350.0 407.1 0.0773 4.416 0.268 u685. 14.66 1.994 2.095
105.3 u2u. 4 1Y .6 0.0745 4 48l 4125 12.44 1.874 1.96L4
175.6 501.14 559.6 0.0782 4,548 3695. 11.69 1.921 2.004
245.8 577.8 637.6 0.0717 §. 288 3365. 9.76 1.731 1.799
316.0 649.5 7146 0.0642 4,178 3115. 8.09 1.526 1.587
11 0.328 35.1 460.2 5431 0.1116 9.250 0.438 6392. 17.66 1.875 1.980
105.3 555.9 6241 0.1326 9.042 5642, 18.53 2.173 2.262
175.6 652.7 7211 0.1299 9.272 5075. 16.32 2.084 2.165
2u5.8 749.5 820.1 0.1256 8.871 4633. 1h. 47 1.978 2.047
316.0 841.0 910.1 0.1226 8.470 4293, 13.03 1.902 1.961
12 0.328 35.1 457.7 54711 0.0806 6.719 0.301 4408. 12.80 1.829 1.933
105.3 559.2 631.1 0.0913 6.568 3863. 12.71 2.018 2.105
175.6 660.5 735.6 0.0876 6.577 3460. 10.92 1.894 1.971
245.8 758.8 838.6 0.0771 6.152 3158. 8.77 1.637 1.701
316.0 850.0 9341 0.0547 4,598 2930. 5.77 1,744 1.188
13 0.328 35.1 388.1 541,14 0.1192 18.269 0.450 73u8. 21.11 2.004 2.254
105.3 566.0 713.1 0.1214 17.862 5729. 16.76 1.942 2.123
175.6 738.6 898.1 0.1083 17.276 4806. 12.54 1.672 1.815
245.8 905.0 1046.1 0.1183 16.698 4203. 11.98 1.779 1.891
316.0 1065.3 1189.1 0.1405 17.391 3774. 12.78 2.067 2.165
1 0.328 35.1 382.5 558. 1 0.0799 14.033 0.315 5194, 14.29 1.790 2.051
105.3 557.3 729.6 0.0788 13.580 4051. 10.99 1.680 1.871
175.6 724.9 901.6 0.0727 12.849 3406. 8.52 1.497 1.645
245.8 882.3 1066. 1 0.0646 11.870 2991. 6.65 1.296 1.413
316.0 1026.7 1215.6 0.0572 10.806 2707. 5.33 1.125 1.220

TABLE: |||
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TABLE: 1V

WEILAND
HELIUM
RUN D L/D B W H Q M RE NU NUR NUF
K) (W/CM2K) (W/CM2)  (G/S)
HHEHHHHRHHEEHEHHEHEHHEHAHHEHHERE AR AR AR TR HE A A H A H A B R AR AR HEHRAHEHEFAHF R AR AR R AR EFHH A FHEHF AR R R R H R AR AN
1 0.477 2.7 132.2 270.0 0.6239 85.959 5.534  126435. 327.37 3.190 3.215
13.3 155.0 118.8 0.3305 87.215 11384l 156.14 1.655 2.291
23.9 177.7 473.8 0.2953 87. 447 103994 127 .44 1.452 2.126
3.5 201.1 511.6 0.2818 87.514 95865. 112.11 1.363 2.040
45,2 223.8 537.7 0.2787 87.1480 89311. 103.30 1.329 2.009
55.8 247.2 556. 6 0.2832 87.634 83655, 98.31 1.333 2.003
66.5 270.0 569.4 0.2926 87.617 78927. 95. 84 1.361 2.005
771 293.3 582.7 0.3029 87.672 TU725. 93.93 1.394 2.001
87.6 316.6 596. 1 0.3137 87.661 71044 92.49 1.429 1.942
98.4 339.4 609.4 0.3250 87.750 67861. 91.52 1.467 1.956
109.0 362.7 623.3 0.3360 87.5L6 64948 . 90.56 1.500L 1.967
120.0 385.5 637.2 0.3483 87.655 62389. 90.18 1.546 1.988
130.0 408.8 652.2 0.3604 87.697 60016. 89.76 1.588 2.006
141.0 431.6 667.7 0.3719 87.809 57907. 89.37 1.627 2.027
151.0 455.0 682.7 0.3852 87.739 55929, 89.40 1.673 2.052
162.0 478.3 698.3 0.3983 87.626 54113, 89.540 1.719 2.079
173.0 501.1 713.8 0.4120 87.664 52477. 89.72 1.767 2.111
183.0 5241t 730.0 0.4263 87.628 50921 . 90.09 1.817 2.145
194.0 547.2 T46.1 0.4U1h 87.789 49515, 90.70 1.871 2.185
205.0 570.5 761.6 0.4575 87.433 u8169. 91.45 1.929 2.226
215.0 593.8 777.7 0.474L 87.236 46912, 92.36 1.989 2.272
226.0 616.6 793.3 0.4933 87.149 45761. 93.68 2.058 2.322
236.0 639.4 809. 4 0.5111 86.887 L4678, 94,76 2.122 2.380
247.0 662.2 825.5 0.5306 86.66L 43658. 96.13 2.193 2.439
2 0.477 2.7 135.0 307.2 0.5770 99.372 5.398  121647. 298.63 3.002 3.132
13.3 161.6 479.14 0.3182 101.116 108002. 146.21 1.616 2.323
23.9 189.4 552.2 0.2785 101.033 97271. 115.25 1.385 2.118
34.5 216.6 599,14 0.26414 101.206 89022. 100. 14 1.292 2.027
45.2 243.8 626.6 0.2646 101.282 82333. 92.68 1.273 2.010
55.8 271.1 654. 1 0.26uL 101.353 76779. 86.37 1.254 1.980
66.5 298.3 668.8 0.2738 101.458 720871. 83.96 1.282 1.976
77.1 325.5 685.0 0.2822 101.435 680044 . 81.69 1.307 1.959
87.6 353.3 700.5 0.2922 101.458 6LLEL . 80. 114 1.338 1.88L
98.14 380.5 715.0 0.3035 101.504 61382. 79.26 1.377 1.894
109.0 Lo7.7 725.0 0.3201 101.542 58646. 79.87 1.439 1.927
120.0 435.0 736.1 0.3377 101.685 56197. 80.74 1.505 1.967
130.0 462.7 750.0 0.3532 101.4047 53948. 81.07 1.561 1.995
1L1.0 490.0 762.7 0.3714 101.309 51951, 82.09 1.629 2.039
151.0 517.2 779.14 0.3858 101.165 50129. 82.28 1.681 2.068
162.0 54l L 797.7 0.3985 100.953 u8u61. 82.16 1.724 2.091
173.0 571.6 817.2 0.4101 100.702 46925, 81.87 1.763 2.112
183.0 598.8 836.1 0.4220 100.107 u5506. 81.70 1.803 2.132
194.0 626.1 855.5 0.4347 99.739 u4190. 81.73 1.847 2.159
205.0 652.7 876.1 0. 4445 99.271 42991, 81.30 1.878 2.176
215.0 679.4 892.7 0.14638 98. 94l 41869, 82.62 1.949 2.231

Ll




WETLAND
HELIUM

RUN D L/D B W H Q M RE NU NUR NUF

{CM) K) K) {W/CM2K) (W/CM2) (G/S) '
B S e R S e e T SR L BT S TR e AT T L S R s

226.0 706.1 912.2 0.4787 98.665 L0819. 83.13 2.001 2.271

236.0 132.7 931.1 0.4945 98.075 39832. 83.80 2.057 2.313

247.0 759.4 950.5 0.5109 97.638 38904, 84.56 2.116 2.359

2.7 2404 295.5 0.5928 101.434 5.987 142369. 323.75 2.869 3.038

13.3 148.8 L77.2 0.3135 102.932 126476. 152.10 1.482 2.198

23.9 173.8 547.2 0.2762 103.114 114161. 120.95 1.279 2.031

34.5 199.4 590.5 0.2637 103.135 104283. 105.49 1.199 1.958

L5.2 224.h 613.3 0.2654 103.211 96464, 98.20 1.188 1.955

55.8 2h9.4 631.1 0.2706 103.279 89969. 93.39 1.195 1.952

66.5 274.4 6L7.2 0.2775 103.445 8Lu73. 89.92 1.210 1.939

17.1 299.4 661.6 0.2852 103.305 79750. 87.25 1.229 1.916

87.6 3244 675.0 0.2949 103.378 75639. 85.56 1.257 1.830

98.4 350.0 687.2 0.3065 103.358 71947, 84.59 1.294 1.837

109.0 375.0 698.3 0.3198 103.402 68744, 84.33 1.338 1.853

120.0 400.0 708.8 0.3350 103.477 65878. 84.65 1.390 1.878

130.0 425.0 720.0 0.3510 103. 294, 85.22 1.444 1.906

141.0 450.0 732.7 0.3661 103.524 60950. 85.59 1.495 1.933

151.0 475.5 748.1 0.3800 103.575 58768. 85.66 1.541 1.955

162.0 500.5 763.3 0.3932 103.324 56814, 85.69 1.583 1.977

173.0 525.5 778.8 0.4073 103.182 55016. 85.95 1.630 2.003

183.0 550.5 793.8 0.4226 102.832 53354. 86.49 1.681 2.034

194.0 575.5 809.4 0.4384 102.536 51813. 87.13 1.733 2.069

205.0 600.5 826.1 0.4540 102.402 50379. 87.73 1.785 2.104

215.0 625.5 8u2.7 0.4685 101.768 Loou1. 88.13 1.832 2.134

226.0 650.0 860.0 0.4835 101.535 L7816. 88.68 1.881 2.170

236.0 67h.4 877.7 0.4983 101.321 L6665. 89.20 1.929 2.205

247.0 699.4 895.0 0.5148 100.672 45557. 89.96 1.984 2.245

2.7 126.6 317.7 0.6055 115.717 5.488 128987. 326.84 3.135 3.377

13.3 157.7 582.7 0.2770 117.724 111581. 129.34 1.393 2.193

23.9 189.9 696.1 0.2333 118.079 98707. 96.37 1.145 1.967

34.5 220.5 755.0 0.2207 117.951 89450. 82.61 1.062 1.895

45.2 251.6 7744 0.2254 117.834 81989. 77.33 1.065 1.906

55.8 282.7 787.2 0.2334 117.737 75919. 74.15 1.086 1.911

66.5 3144 796.1 0.2437 117.382 70782. 72.18 1.119 1.899

77.1 345.5 803.3 0.2564 117.374 66509. 71.36 1.162 1.889

87.6 376.6 807.7 0.2719 117.219 62830. 71.49 1.219 1.813

98.4 Lov.7 813.3 0.2889 117.165 59624. 72.08 1.281 1.841

109.0 438.8 818.8 0.3084 117.192 56800. 73.30 1.355 1.879

120.0 470.0 825.0 0.3295 116.972 54290. 74.86 1.434 1.925

130.0 501.1 835.0 0.3497 116.760 52041, 76.15 1.510 1.968

141.0 531.6 852.2 0.3637 116.586 50047. 76.17 1.558 1.991

151.0 562.7 872.7 0.3741 115.97 L8203. 75.46 1.590 1.997

162.0 593.3 89L.4 0.3837 115.536 46550. T4.74 1.620 2.005

173.0 623.8 915.0 0.3948 114.930 L45033. 74.40 1.656 2.020

183.0 654.4 937.7 0.404L2 114.523 L3634, 73.80 1.685 2.029

3
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0.477

0.477

TABLE: 1V
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TABLE: IV

WEITLAND
HEL!UM

RUN D L/D B TW H Q M RE NU NUR NUF

(CM) ( K) { K) (W/CM2K) (W/CcM2)  (G/S) '
I H I H R AR R R R 13 R H R R HH R R R IR H MR H B K3 R R R HE R R IR R R M0 R R H R 1 H 3K K3 T 3 0 3

194.0 685.0 958.8 0.4159 113.910 L42339. 73.69 1.723 2.049

205.0 715.0 980.90 0.4284 113.526 41158. 73.78 1.765 2.075

215.0 745.0 1001.6 0.4411 113.215 L0057, - 73.94 1,807 2.102

226.0 775.0 1023.3 0.4538 112.693 39027. T4.11 1.850 2.130

236.0 805.0 1045.5 0.L4661 112.122 38060. 74.24 1.890 2.157

247.0 834.4 1070.5 0. 4724 111.538 37169. 73.48 1.907 2.162

5 0.477 2.7 302.7 3nh 4 1.0371 L3.212 8.255 109160. 314.96 3.452 2.889

13.3 310.5 383.3 0.5897 L2.917 107348. 176.11 1.956 2.038

23.9 317.7 392.2 0.5832 L3.416 105731, 171.55 1.929 2.059

34.5 325.5 noz.2 0.5652 43.332 104057. 163.62 1.863 2.000

b5.2 333.3 1o 0.5541 43.096 102448. 157.93 1.821 1.959

55.8 341.0 420.0 0.5465 43.121 1 0904. 153.41 1.791 1.929

66.5 348.3 ha271.7 0.5424 43.090 99515. 150.17 1.772 1.911

77.1 356.1 435.5 0.5u426 43.106 98075. 148.05 1.768 1.906

87.6 363.3 Ln2.7 0.5461 L3.384 96784. 147.04 1.774 1.907

98.4 371.1 Lh9. 4 0.5525 43.279 95441, 146.70 1.790 1.921

109.0 378.8 056.1 0.5572 43.028 94143, 145.94 1.800 1.930

120.0 386.6 L61.6 0.5750 43.125 92889. 148.59 - 1.853 1.981

130.0 393.8 Lev.2 0.5903 L43.288 91761. 150.69 1.898 2.025

141.0 L0o1.6 473.3 0.6026 43.186 90585. 151.86 1.932 2.058

151.0 L09.4 hyo. 4 0.6116 L2.812 89445, 152.19 1.956 2.079

162.0 h16.6 h86.6 0.6172 L3.204 88419. 151.82 1.970 2.092

173.0 L2y .4 L93.8 0.6186 42.958 87346. 150.35 1.969 2.090

183.0 Lh32.2 501.6 0.6163 42.798 86306. 147.98 1.957 2.076

194.0 439.4 510.0 0.6100 43.039 85367. 144,87 1.933 2.052

205.0 Ly7.2 518.8 0.6002 L3.014 gL38h. 140.90 1.897 2.016

215.0 u55.0 528.3 0.5741 L2.700 83429. 133.25 1.811 1.926

226.0 Le2.2 536.6 0.5770 L2.954 82566. 132.54 1.816 1.933

236.0 L70.0 545.5 0.5682 42.930 81662. 129.09 1.785 1.900

247.0 Lr7.7 550.0 0.5916 L2.726 80782. 132.96 1.854 1.967

6 0.477 2.7 310.0 h26.1 1.0460 121.452 7.575 98622. 312.76 3.718 3.300

13.3 333.3 566.6 0.5279 123.176 94009. 150.46 1.858 2.161

23.9 357.2 60Oh. L 0.4982 123.166 89811. 135.65 1.738 2.086

34.5 380.5 630.5 0.4939 123.475 86138. 128.98 1.709 2.065

45.2 Loh.y 656.1 0.4906 123.467 82745. 123.07 1.684 2.042

55.8 428.3 680.5 0.u4894 123.437 79670. 118.21 1.667 2.024

66.5 451.6 703.8 0.4902 123.639 76929. 114,33 1.658 2.010

77.1 475.5 7126.1 0.4933 123.599 Tu356. 111,21 1.657 1.999

87.6 L983.8 ™hmi.1 0.4978 123.896 72042, 108.73 1.662 1.971

98.14 522.7 61.7 0.5041 123.504h 69852. 106.76 1.672 1.972

109.0 546.6 86.6 0.5125 123.000 67822. 105.38 1.690 1.980

126.0 570.0 205,10 0.5232 122.952 65977. 104.65 1.716 1.998

130.0 593.8 821.0 0.5404 122.782 64213, 105.20 1.763 2.035

m1.0 617.2 837.7 0.5541 122.209 62601. 105.16 1.798 2.061

151.0 640.5 856.6 0.5637 121.821 61086. 104.40 1.821 2.074

61l




WEILAND

HELIUM

RUN D
(CM)

7

8

L/D TB ™ H Q M RE NU NUR NUF
K) K) (W/CM2K) (W/CM2)  (G/S)
******************************************%*********************'}(—*******************%**********************************%***

162.0 663.8 877.2 0.5688 121.344 59660. 102.88 1.828 2.074
173.0 687.2 898.8 0.5699 120.628 58316. 100.76 1.824 2.061
183.0 710.0 922.2 0.5676 120.457 57074, 98.21 1.808 2.040
194.0 Tu42.3 946, 1 0.5668 115.501 55421, 95.24 1.795 2.006
205.0 756.1 971.1 0.5551 119.346 54752, 92.14 1.754 1.974
215.0 778.8 995.5 0.5482 118.776 53690. 89.23 1.725 1.939
226.0 801.6 1019.14 0.5426 118.166 52678. 86.66 1.701 1.910
236.0 824 .4 1041.6 0.5410 117.517 51713. 84.82 1.690 1.893
247.0 846.6 1063.3 0.5400 117.000 50813. 83.19 1.681 1.878
2.7 312.2 470.5 1.1367 179.977 8.910  115457. 338.28 3.545 3.242
13.3 341.6 656.6 0.5785 182.227 108790. 162.22 1.783 2.167
23.9 371.1 714,04 0.5330 182.996 103013. 141.52 1.625 2.056
34,5 400.5 747.7 0.5267 182.882 97951. 132.98 1.589 2.029
45.2 430.5 777.2 0.5263 182.450 93391. 126.69 1.573 2.015
55.8 460.0 802.7 0.5314 182.157 89102. 122.45 1.574 2.013
66.5 489 .14 825.5 0.5404 181.634 85815. 119.53 1.588 2.016
77.1 518.8 8UG.6 0.5518 180.867 82569. 117.544 1.609 2.020
87.6 548, 3 867.7 0.5643 180.262 79615. 115.80 1.634 1.996
98.1 577.7 888.3 0.5791 179.80L2 76911, 114.80 1.665 2.015
109.0 606.6 908.8 0.5930 179.217 TUNTE. 113.83 1.694 2.031
120.0 636.1 928.3 0.6114 178.6604 72183. 113.75 1.736 2.060
130.0 665.0 948.8 0.6274 178.111 70098. 113.36 1.771 2.082
141.0 693.8 971.6 0.6389 177.472 68158. 112.24 1.793 2.093
151.0 722.7 996.1 0.6467 176.764 66347. 110.59 1.805 2.094
162.0 751.1 1022.2 0.6518 176.710 646384, 108.67 1.810 2.091
173.0 780.0 1048.3 0.6557 175.916 63093. 106.63 1.812 2.083
183.0 808.3 1073.8 0.6598 175.213 61625. 104.80 1.815 2.076
194.0 836.6 1100.5 0.6620 174,694 60239. 102.79 1.813 2.066
205.0 865.0 1127.2 0.6628 173.800 58930. 100.67 1.807 2.052
215.0 893.3 1155.0 0.6626 173.380 57689. 98.53 1.799 2.037
226.0 921.1 1182.2 0.6608 172.542 56535. 96.29 1.786 2.018
236.0 949 .4 1210.5 0.6577 171.735 55416. 93.94 1.771 1.995
247.0 977.2 1247.7 0.6295 170.314 54371. 88.22 1.689 1.908
2.7 127.7 357.2 0.8142 186.813 8.910 208212. 436.97 2.857 3.193
13.3 158.8 608.8 0.4210 189. 449 180320. 195.67 1.435 2.296
23.9 190.0 710 .14 0.3628 190.268 160247, 149.85 1.208 2.104
34.5 221.1 781.6 0.3389 189.972 154985. 126.65 1.106 2.015
45.2 251.6 825.5 0.3297 189.211 133113. 113.12 1.058 1.983
55.8 282.7 853.3 0.3299 188.226 123257. 104.81 1.042 1.957
66.5 313.3 869.4 0.3377 187.798 115187. 100.26 1.052 1.932
77.1 343.8 878.3 0.3512 187.696 108325. 98.06 1.081 1.907
87.6 3744 882.7 0.3690 187.575 102407. 97.40 1.123 1.796
98.1 105.5 886.6 0.3895 187.392 97152. 97.53 1.173 1.808
109.0 436.1 889.04 0.4130 187.226 92604 . 98.58 1.232 1.830
120.0 466.6 892.7 0.4392 187.148 88557. 100.25 1.299 1.862

0.477

0.477

TABLE: 1V
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TABLE: |V

WEILAND
HELIUM
RUN D L/D T8 W H Q M RE NU NUR NUF
(CM) ( K) { K) (W/CM2K) (W/CM2) (G/S)
R RN R AW H R R R B R0 H R H R AR R R R R R H R R R R H R B H R 1 HH R H R R H R RH R HHHH
130.0 Lh97.2 897.2 0.4681 187.240 8L926. 102.47 1.373 1.902
141.0 527.7 902.2 0.4998 187.147 8164L8. 105.18 1.454 1.951
151.0 558.3 908.8 0.9275 325.140 78671. 188.08 2.679 3.489
162.0 588.8 918.8 0.5656 186.648 75953. 110.73 1.622 2.060
173.0 619.4 932.7 0.5938 186.057 73459. 112.43 1.692 2.104
183.0 650.0 955.0 0.6090 185.745 71161. 111.70 1.724 2.116
194.0 680.0 975.0 0.6284 185.378 69073. 111.88 1.768 2.141
205.0 710.5 999.4 0.6387 184.513 67098. 110.46 1.787 2.1
215.0 740.5 1025.5 0.6450 183.825 65292, 108.55 1.795 2.133
226.0 770.5 1053.8 0.6473 183. 401 63603. 106.12 1.792 2.117
236.0 800.5 1083.3 0.6452 182.448 62019. 103.14 1.777 2.089
247.0 829.5 1115.0 0.6387 182.313 60580. 99.73 1.751 2.054
9 0.477 2.7 123.3 382.7 0.8373 217.232 8.981 214833. 459.99 2.933 3.393
13.3 158.8 75h.4 0.3725 221.844 181757. 173.13 1.262 2.217
23.9 194.4 891.1 0.3135 218.404 159077. 127.53 1.034 2.009
34.5 230.0 957.7 0.2975 216.513 142388. 108.32 0.960 1.948
45.2 265.0 989.4 0.2979 215.812 129679. 98.79 0.943 1.955
55.8 300.0 995.0 0.3104 215.728 119485, 9k.84 0.967 1.968
66.5 335.0 984 .4 0.3325 215.940 111092. 94 .46 1.021 1.973
7.1 370.0 977.2 0.3561 216.231 1040u0. QL. Th 1.079 1.962
87.6 405.0 986.1 0.3786 220.008 98015. 94.89 1.133 1.859
98.4L 440.0 976.1 0.4036 216.374 92797. 95.717 1.195 1.863
109.0 475.5 977.2 0.4308 216.118 88158. 97.12 1.263 1.887
120.0 510.5 980.5 0.4599 216.153 84121, 98.93 1.335 1.921
130.0 545.5 986.1 0.4900 215.872 80519. 100.89 1.410 1.956
141.0 580.5 996.1 0.5193 215.798 77281. 102.62 1.483 1.995
151.0 615.5 1007.7 0.5494 215.486 Tu353. 10L.46 1.556 2.036
162.0 650.5 102441 0.5750 214.986 71688. 105.41 1.617 2.068
173.0 685.5 o4y, 4 0.5979 214.579 69251. 105.88 1.670 2.096
183.0 720.0 1066.6 0.6178 214.170 67046. 105.92 1.714 2.117
194.0 755.0 1091.1 0.6346 213.296 6L978. 105.44 1.750 2.131
205.0 789.4 1117.2 0.6Lu84 212.531 63093. 104.61 1.778 2.140
215.0 823.8 1145, 0 0.6610 212.254 61339. 103.68 1.802 2.148
226.0 858.3 1173.3 0.6712 211.428 59703. 102.47 1.820 2.150
236.0 892.7 1201.6 0.6809 210.322 58173. 101.29 1.837 2.151
247.0 926.6 1230.5 0.6903 209.774 56760. 100.19 1.853 2.154
10 0.477 2.7 118.8 271.6 0.8064L 123.199 8.981 220100. 453.88 2.839 2.971
13.3 138.8 hz2z2.2 0.4411 124,978 198634. 224.05 1.521 2.209
23.9 158.8 476.1 0.3952 125.366 181757. 183.68 1.339 2.075
34.5 179.4 509.4 0.3796 125.267 167733. 162.82 1.265 2.016
45.2 200.0 536.1 0.3733 125.470 156147. 149.06 1.227 1.992
55.8 220.0 558.3 0.3714 125.657 146627. 139.26 1.205 1.974
66.5 240.5 577.2 0.3737 125.812 138233. 132.10 1.198 1.947
77.1 260.5 591.6 0.3803 125.921 131135. 127.53 1.207 1.923
87.6 281.1 603.3 0.3909 125.956 124725. 124.67 1.228 1.828

L¢




WEILAND

HELIUM

RUN DI
CM)

11

12

L/D B TW H Q M RE NU NUR NUF
K) K) {W/CM2K) (W/CM2) (G/S) )
FHHHERRHREFE AR ERREEREAERRER LR H R R EERR IR RA R R ERREREEAERREREEER AR ERRHEREHEREREBERRERERRERRE R R R R RB R R R RRERE AR R HR AR

98.4 301.6 611.6 0.4063 125.953 119049. 123.69 1.265 1.839
109.0 322.2 617.7 0.4255 125.758 113981. 124.02 1.313 1.858
120.0 342.2 620.0 0.4531 125.861 109539. 126.92 1.387 1.906
130.0 362.7 622.2 0.4855 125.960 105402. 130.86 1.475 1.964
1.0 383.3 625.3 0.5197 125.767 101637. 135.07 1.567 2.029
151.0 403.3 632.2 0.5512 126.163 98282. 138.53 1.651 2.090
162.0 h23.8 6h2.2 0.5772 126.022 95110. 140.38 1.718 2.134
173.0 Ly 656.1 0.5963 126.217 92184. 140.56 1.764L 2.162
183.0 b65.0 671.6 0.6100 126.066 89473. 139.57 1.793 2.173
194.0 485.0 699.4 0.5733 122.940 87021. 127.57 1.676 2.038
205.0 505.5 708.8 0.6221 126.493 8L669. 134.69 1.809 2.163
215.0 526.1 728.8 0.6233 126.391 82471. 131.45 1.803 2.144
226.0 546.6 748.8 0.6247 126.328 80411. 128.45 1.798 2.127
236.0 567.2 766.6 0.6309 125.829 78476. 126.61 1.807 2.122
247.0 587.7 781.6 0.6479 125.620 76653. 127.00 1.847 2.149
2.7 mM7.7 309.4 0.5699 109.230 6.214 153235. 322.76 2.697 2.951
13.3 143.3 y92.2 0.3166 110.458 134608. 157.50 1.460 2.229
23.9 169.4 566.1 0.2789 110.630 120532. 124.24 1.258 2.060
34.5 195.0 610.0 0.2674 110.971 109859. 108.57 1.184 1.998
Lb5.2 221.1 6h42.2 0.2633 110.878 101115. 98.39 1.146 1.968
55.8 2Lh7.2 665.5 0.2650 110.858 93934, 92.00 1.137 1.948
66.5 273.3 682.2 0.2713 110.931 87911. 88. 14 1.149 1.927
7.1 298.8 691.6 0.2824 110.920 82875. 86.49 1.182 1.913
87.6 325.0 697.7 0.2977 110.975 78418. 86.28 1.232 1.835
98.4 351.1 701.6 0.3166 110.985 74519. 87.19 1.297 1.865
109.0 376.6 703.3 0.3399 111.034 71142, 89.37 1.379 1.914
120.0 Lo2.7 703.8 0.3668 110.447 68064L. 92.27 1.476 1.974
130.0 L28.8 705.5 0.4015 111.081 65300. 96.90 1.602 2.069
141.0 455.0 711.6 0.4327 111.059 62802. 100.43 1.713 2.151
151.0 480.5 725.0 0.4550 111.222 60577. 101.87 1.788 2.202
162.0 506.6 740.5 0.4753 111.167 58498. 102.76 1.855 2.246
173.0 532.7 759.4 0.4896 110.976 56590. 102.40 1.898 2.269
183.0 558.8 779.4 0.5013 110.564 54831. 101.58 1.931 2.282
194.0 584.4 800.5 0.5117 110.584 53236. 100.68 1.960 2.296
205.0 600.5 821.1 0.5167 113.961 52289. 99.85 1.972 2.315
215.0 636.1 8h1.1 0.5340 109.470 50341. 99.35 2.023 2.325
226.0 661.6 861.6 0.5463 109.260 L49050. 99.03 2.058 2.348
236.0 687.2 882.7 0.5562 108.767 L7838. 98.34 2.085 2.361
247.0 712.7 905.5 0.5590 107.762 L46699. 96.48 2.086 2.349
2.7 120.5 nz2.7 0.5340 156.046 6.305 153105. 297.81 2.490 2.973
13.3 156.6 TT7.7 0.2560 159.004 128792. 120.09 1.153 2.066
23.9 193.3 889.4 0.2248 156.485 112101. 91.79 0.985 1.917
34.5 229.4 952.2 0.2144 154.963 100121. 78.19 0.918 1.860
L45.2 265.0 961.1 0.2226 154.954 9104L0. 73.81 0.935 1.894
55.8 300.5 948.8 0.2394 155.211 73.06 0.989 1.930

0.477

0.477

TABLE: 1V
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WEILAND
HELIUM
RUN D L/D TB T H Q M RE NU NUR NUF
(W/CM2K) (wW/CM2) (G/S)
B R E T T T E B R B L R R T T R R 2 X T S STE T RIS ST SVRTSTET R TR SRR STETN TSI RS TR NP PRI PRvtSvy
66.5 336.6 938.3 10.2582 155.350 77736. 73,11 1.051 1.937
77.1 372.2 936.6 0.2756 155.560 72752. '73.03 1.107 1.927
87.6 L08.3 940.0 0.2922 155.353 68439. 72.84 1.160 1.820
98.4 Ly .y 945.0 0.3100 155.172 6uT16. 73.07 1.217 1.834
109.0 480.0 952.2 0.3284 155.077 61511. 73.58 1.276 1.854
120.0 515.5 958.8 0.3495 154.945 58677. 74.70 1.345 1.886
130.0 551.6 957.7 0.3719 151.032 56113. 76.01 1.419 1.907
141.0 587.2 979.4 0.3940 154.535 53847. 77.28 1.491 1.962
151.0 623.3 99L . i 0.4153 154,122 51767. 78.31 1.559 1.999
162.0 578.8 1012.7 0.3981 172.731 54357. 78.82 1.509 2.106
173.0 693.8 1035.0 0.4497 153.397 48230. 79.00 1.664 2.056
183.0 729.4 1060.5 0.4607" 152.542 L6666. 78.31 1.694 2.062
194.0 T64. 4 1090.0 0.4669 152.001 Lsaun, 76.94 1.706 2.057
205.0 799.4 1121.6 0.4691 151.154 43927. 75.06 1.704 2.038
215.0 834.4 1158.8 0.4630 150.217 L2702. 72.01 1.672 1.992
226.0 868.8 1186.1 0.4722 149.792 L1577. 71.51 1.696 2.002
236.0 903.3 1213.3 0.4812 149.172 L4os524. 71.03 1.720 2.011
247.0 937.7 1232.7 0.5031 148.414 39535. 72.45 1.789 2.065
13 0.477 2.7 1111 210.0 0.5709 56.455 6.350 162728. 336.00 2.676 2.633
13.3 123.8 284 .4 0.3534 56.740 151447, 193.57 1.633 2.121
23.9 137.2 305.0 0.3387 56.826 141567. 173.42 1.544 2.079
34.5 150.0 321.1 0.3323 56.860 133488. 160.43 1.497 2.043
Ls.2 163.3 336.6 0.3282 56.888 126192. 149.79 1.462 2.015
55.8 176.1 351.6 0.3248 57.020 120072. 141.05 1.432 1.987
66.5 189.4 366.6 0.3209 56.870 114426. 132.80 1.402 1.943
77.1 202.3 379.4 0.3216 56.962 109565. 127.44 1.392 1.917
87.6 215.5 389.4 0.3278 57.000 105078. 124.57 1.407 1.862
98. 4 228.3 396.1 0.3403 57.094 101159. 124.50 1.450 1.890
109.0 241.6 hot.1 0.3577 57.033 97440. 126.06 1.513 1.934
120.0 25h .4 b4o5.5 0.3770 56.968 94182. 128.42 1.584 1.987
130.0 267.7 2.7 0.3932 57.014 91061. 129.49 1.641 2.026
141.0 280.5 h21.1 0.L062 57.093 88302. 129.72 1.685 2.056
151.0 293.8 431.6 0.4142 57.067 85637. 128.29 1.707 2.064
162.0 306.6 hyz.7 0.4189 57.016 83265. 126.15 1.717 2.061
173.0 320.0 155.5 0.421y 57.126 80959. 123.39 1.718 2.051
183.0 332.7 h68.3 0.4224 57.258 78893. 120.52 1.713 2.037
194.0 346.1 hg1.1 0.4235 57.172 7687T4. 117.74 1.708 2.022
205.0 358.8 h93.3 0.4253 57.179 75056. 115.45 1.707 2.012
215.0 372.2 505.0 0.4294 57.014 73271. 113.79 1.716 2.009
226.0 385.5 516.1 0.4370 57.052 71589. 113.14 1.738 2.021
236.0 398.3 525.0 0. 4497 56.962 70065. 113.95 1.781 2.053
247.0 L11.6 532.17 0.4697 56.885 68558. 116.46 1.852 2.113

TABLE: IV
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WEILAND

HYDROGEN

RUN D
(CM)

1

L/D T8 T™ H Q M RE NU NUR NUF
K) K) (W/CM2K) (W/CM2) (G/S)
HHEHHAARERARARNH BT HERH AR AR AR AR AR HEHRHE R AR R LR R R LR R RH R H R F R R R H KRR ERH R R H R HH HHHHH W HHN

2.7 306.9 357.0 2.3757 119.048 8.164 239401. 611.35 3.503 2.926
7.9 310.7 382.2 1.6650 119.047 237395. 423.95 2.447 2.397
13.3 314.6 397.2 1.4411 119.051 235431, 363.13 2.11 2.180
18.6 318.4 LO6.7 1.3486 119.051 233507. 336.33 1.969 2.075
23.9 322.2 413.3 1.3074 119.045 231621. 322.75 1.903 2.023
29.2 326.1 Li1g.4 1.2890 119.017 229772. 315.02 1.870 1.995
3.5 329.9 L22.6 1.2836 119.018 227960. 310.59 1.857 1.985
39.9 333.7 L26.4 1.2844 119.020 226182. 311.53 1.866 1.997
45.2 337.6 h30.0 1.2875 119.021 224438, 309.37 1.865 1.998
50.5 341.3 §32.7 1.3024 119.024 222752. 310.10 1.882 2.016
55.8 345.2 436.3 1.3060 118.990 221073. 308.12 1.882 2.017
61.2 349.0 439.9 1.3092 118.991 219425, 306.09 1.882 2.017
66.5 352.8 Li3. 4 1.3132 118.990 217806. 304.29 1.882 2.017
71.8 356.7 Lnh7.0 1.3173 118.996 216218. 302.54 1.882 2.017
T7.1 360.5 h50.6 1.3205 118.992 214657. 300.63 1.882 2.017
82.4 364.3 Ls54.2 1.3243 118.965 213124, 298.88 1.882 2.017
87.8 368.2 n57.7 1.3284 118.964 211618. 297.24 1:882 2.017
93.1 371.9 L6tk 1.3301 118.969 210159. 295.14 1.882 2.017
98.4 375.8 h64.9 1.3350 118.962 208704, 293.75 1.882 2.017
103.7 379.6 68. 1 1.3389 118.938 20727hL. 292.16 1.882 2.017
109.0 383.4 L72.0 1.3431 118.938 205867. 290.67 1.882 2.017
114.0 387.3 B75.6 1.3473 118.936 204484, 289.21 1.893 2.016
120.0 391.1 479.1 1.3504 118.910 203144, 287.57 1.893 2.016
125.0 394.9 hg2.7 1.3547 118.912 201805. 286.19 1.893 2.016
130.0 398.7 486.2 1.3590 118.911 200489. 284.83 1.893 2.016
135.0 L02.6 489.8 1.3630 118.883 199193. 283.43 1.893 2.016
141.0 LO6. 4 h93.3 1.3673 118.878 197918. 282.12 1.893 2.023
146.0 L10.2 496.9 1.3717 118.880 196663. 280.86 1.893 2.023
151.0 Li4.0 500.4 1.3749 118.852 195445, 279.40 1.893 2.023
157.0 4i7.8 504.0 1.3794 118.857 194228, 278.20 1.901 2.023
162.0 L21.7 507.6 1.3838 118.853 193030. 277.00 1.901 2.023
167.0 425.5 511.1 1.3880 118.827 191850. 275.79 1.901 2.023
173.0 429.3 514.6 1.3934 118.825 190687. 274.83 1.901 2.030
178.0 L33.1 518.2 1.3967 118.796 189559. 273.51 1.910 2.030
183.0 436.9 521.7 1.4013 118.798 188430. 272.43 1.912 2.032
189.0 LLO.8 525.2 1.4068 118.796 187318. 271.55 1.916 2.035
194.0 Lhh.6 528.8 1.4112 118.775 186222. 270.47 1.918 2.036
199.0 Lhg. 4 532.3 1.4158 118.769 185158. 269.47 1.921 2.038
205.0 L52.2 535.8 1.4202 118.744 184093. 268.42 1.923 2.040
210.0 456.1 539.3 1.4268 118.740 183043. 267.81 1.928 2.045
215.0 459.9 5h3.8 1.4145 118.740 182008. 263.68 1.908 2.024
221.0 Lh63.7 547.2 1.4211 118.740 181001. 263.14 1.913 2.029
226.0 L67.5 548.6 1.4636 118.714 179995. 269.18 1.967 2.081
231.0 L71.3 553.1 1.4527 118.717 179007. 265.39 1.949 2.063
236.0 475.1 557.7 1.4367 118.688 178036. 260.76 1.924 2.038

0.477

TABLE: V
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WEILAND
HYDROGEN

RUN D L/D B ™ H Q M RE NU NUR NUF

{W/CM2K) (W/CM2) (G/S)
REERAERRERFERRRREREREEREARRERER AR AR AR AR R AR HR AR R RERE AR AR EHR R AR RARREREERR AR HRE R R AR R R RR R AR R RAH R AR ERERERER LR RRHE

242.0 478.9 562.2 1.4258 118.658 177069. 257.08 1.902 2.019

247.0 L82.8 564.4 1.4540 118.663 176115. 260.u5 1.943 2.052

253.0 L86.6 562.7 1.5579 118.660 175187. 277.28 2.075 2.185

2 0.477 2.7 309.7 b423.7 2.2928 261.506 8.210 239284, 585.50 3.357 2.918

7.9 317.7 h485.2 1.5645 262.140 235184, 390.93 2.275 2.355

13.3 326.4 514.2 1.3976 262.438 230880. 3gt. 21 2.018 2.212

18.6 334.8 532.9 1.3260 262.621 226945. 320.75 1.916 2.150

23.9 343.2 547.5 1.2862 262.742 223172. 304.86 1.848 2.097

29.2 351.6 558.8 1.2684 262.840 219549, 294. 74 1.812 2.068

34.5 360.0 567.2 1.2691 262.915 216070. 289.25 1.803 2.064

39.9 368.4 57h.4 1.2766 262.979 212723, 285.51 1.804 2.069

L5.2 376.8 582.7 1.2775 263.022 209482, 280.45 1.795 2.064

50.5 385.2 593.3 1.26u46 263.106 206379. 272.64 1.768 2.039

55.8 393.6 597.2 1.2929 263.177 203389. 273.86 1.799 2.071

61.2 L02.0 605.0 1.2970 263.219 200503. 270.01 1.796 2.068

66.5 410.4 612.2 1.3048 263.280 197717. 267.07 1.798 2.069

71.8 418.8 619.4 1.3132 263.369 195006. 264.33 1.801 2.070

77.1 L27.2 627.2 1.3175 263.427 192403. 260.91 1.799 2.066

g82.4 4357 634.4 1.3258 263.466 189869. 258.37 1.802 2.045

87.8 Ly 1 641.6 1.3339 263.519 187431, 255.91 1.805 2.0L7

93.1 h52.5 648.8 1.3429 263.609 185043, 253.67 1.810 2.049

98.4 460.9 656.1 1.3510 263.671 182764, 251.40 1.813 2.051

103.7 469.3 663.3 1.3599 263.745 180529. 249.31 1.818 2.053

109.0 Lrr.7 670.5 1.3684 263.796 178375. 247.25 1.822 2.055

114.0 486.2 687.7 1.3094 263.917 176270. 233.21 1.736 1.970

120.0 LoL.6 684.4 1.3908 264.020 174238, 244.25 1.837 2.067

125.0 503.0 691.6 1.4004 264.131 172250. 242.54 1.843 2.070

130.0 511.3 698.8 1.4090 264.186 170343, 240.76 1.847 2.072

135.0 519.9 707.7 1.4068 264,244 168439. 237.13 1.838 2.060

141.0 528.3 74,3 1.4210 264.243 166609. 236.38 1.849 2.070

146.0 536.8 721.6 1.4295 264.219 164829. 234.72 1.854 2.072

151.0 545.2 729.4 1.4339 264.156 163106. 232.u46 1.853 2.068

157.0 553.6 736.6 1.4431 264.087 161416. 231.02 1.858 2.072

162.0 562.2 743.8 1.4531 263.979 159747. 229.71 1.865 2.078

167.0 570.5 751.1 1.4614 263.864 158162. 228.25 1.869 2.077

173.0 578.8 758.3 1.4695 263.693 156615. 226 80 1.873 2.079

178.0 587.2 765.5 14777 263.522 155106. 225.40 1.878 2.081

183.0 595.5 172.7 1.4859 263.334 153631. 224.05 1.882 2.083

189.0 603.8 790.5 1.4097 263. 144 1521971, 210.15 1.780 1.982

194.0 612.7 787.2 1.5072 262.922 150692. 222.00 1.897 2.093

199.0 621.1 794.3 1.5164 262.690 149319, 220.89 1.902 2.096

205.0 629.4 801.6 1.5239 262.449 147976. 219.57 1.906 2.097

210.0 637.7 808.8 1.5323 262.193 146663. 218.11 1.911 2.099

215.0 6L6. 1 816.1 1.5407 261.918 145378. 217.28 1.915 2.102

221.0 654L. 4 823.3 1.5492 261.642 44121, 216.19 1.920 2.104

TABLE: V
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WEILAND

HYDROGEN

RUN D
CcM)

3

L/D T8 TW H Q M RE NU NUR NUF
K) (W/CM2K) (W/CM2)  (G/S)

B D R R I I i i D i LA L L L LR B R LT A s B A L LA LT A L 2 A B L L 2 2 s B B A AR AT A A 2 B s B T AT s B A A 1 2 S s e LT T A S 4 A s B B A LA R L R L B S B i B i A AR AT L I T I L A R AR A LB B AR R R R A B A B R s e B A A L i 22
226.0 662.3 830.5 1.5538 261.332 142956. 214.71 1.920 2.103
231.0 671.1 837.2 1.5718 261.093 141686. 214.86 1.937 2.116
236.0 679.4 sl L 1.5807 260.815 140506. 213.90 1.942 2.119
242.0 687.7 851.6 1.5897 260.533 139350, 212.97 1.948 2.123
247.0 696. 1 858.8 1.5988 260.2438 138217. 212.09 1.953 2.126
253.0 T0L. 4 801.6 2.6949 262.003 137107. 354,02 3.283 3.432

2.7 312.3 508.5 2.1312 418.187 8.119  235289. 540.36 3.142 2.849

7.9 325.8 60N .4 1.5089 420.396 228638. 369.03 2.200 2.397
13.3 339.3 652.7 1.3459 421.789 222108. 322.01 1.956 2.271
18.6 352.9 685.5 1.2708 u22.611 216560. 294.38 1.830 2.184
23.9 366.6 712.7 1.2209 122,635 211078. 274.17 1.742 2.113
29.2 380.2 735.5 1.1878 422.06L 205927. 258.88 1.681 2.058
34.5 393.7 753.3 1.1723 421.507 201096. 248.25 1.6L5 2.029
39.9 407.3 765.0 11777 421.224 196536. 242.56 1.640 2.030
45,2 420.8 775.5 1.1861 420.670 192223. 237.81 1.640 2.033
50.5 n3y .y 790.5 1.1798 420.140 188138. 230.47 1.619 2.016
55.8 uy7.9 796.1 1.2059 419.854 18L4277. 229.73 1.64k 2.039
61.2 461.4 806. 1 1.2165 419.288 180606. 226.17 S 1.647 2.040
66.5 079 815.5 1.2294 418.748 177110. 223.22 1.65U4 2.042
71.8 488.14 825.0 1.2425 418.171 173778. 220.46 1.661 2.043
771 501.8 83h.4 1.2567 417.923 170610. 218.07 1.669 S 2.045
82.14 515.3 81h3.8 1.2703 417.364 167580. 215.70 1.677 2.011
87.8 528.7 853.3 1.2851 417.086 16L681. 213.64 1.687 2.016
93.1 5421 862.7 1.2991 416.506 161913. 211.58 1.696 2.019
98.14 555.5 872.2 1.3144 416.226 159259, 209.83 1.706 2.025
103.7 568.8 881.6 1.3299 415.963 156719. 208.21 1.717 2.031
109.0 582.2 891.6 1.3424 415.397 154278. 206.21 1.724 2.032
114.0 595.5 902.2 1.3537 415,134 151929. 20411 1.730 2.033
120.0 608.3 912.2 1.3642 41l . 564 149759. 202.14 1.735 2.034
125.0 622.2 922.7 1.3785 ui4.315 147485. 200.51 1.7u4k 2.037
130.0 635.5 936.1 1.3766 413,74k 145381. 196.78 1.733 2.022
135.0 648.8 941.6 1.4132 413.753 143349, 198.60 1.771 2.053
141.0 662.2 952.2 1.4248 413,191 141387. 196.91 1.777 2.055
146.0 675.5 962.7 1.4376 412.910 139490. 195.45 1.785 2.058
151.0 688.8 973.8 1.4479 412,651 137654, 193.72 1.789 2.058
157.0 702.2 985.0 1.4582 412.346 135878. 192.05 1.794 2.058
162.0 715.0 996. 1 1.L6U9 411.799 134227. 190.10 1.794 2.055
167.0 728.3 1007.2 1.4756 411.528 132557. 188,60 1.800 2.055
173.0 741.6 1018.3 1.4865 411.264 130937. 187.19 1.805 2.057
178.0 75414 10291t 1.4941 410.960 129430. 185.56 1.807 2.055
183.0 769.7 1010.5 1.5167 410.688 127678. 185.25 1.825 2.067
189.0 781.1 1051.6 1.5169 410.405 126419, 183.06 1.819 2.059
19,0 793.8 1062.7 1.5253 410.136 125037. 181.64 1.822 2.058
199.0 807.2 1074 . 4 1.5301 408.876 123633. 179.74 1.820 2.052
205.0 820.0 1085.0 1.5456 409.583 122324, - 179.23 1.832 2.060

0.477

TABLE: V
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WEYLAND
HYDROGEN

RUN D L/D 8 13 H Q M RE NU NUR NUF

(CM) {W/CM2K) (W/CM2) (G/S
AR HH R H R SR R R R H R RN R H MR R RN R R R R R R H R R H R H I H I I H e H I3 0 R H I M

210.0 833.3 1096.6 1.5543 L409.298 120994. 177.87 1.835 2.059

215.0 8L6. 1 1108.8 1.5566 409.039 119753. 175.92 1.830 2.052

221.0 859.4 1121.1 1.5621 408.749 118491, 174.29 1.830 2.0u48

226.0 872.2 1133.8 1.5611 L08.4u87 117312. 172.08 1.822 2.037

231.0 885.0 1146.6 1.5600 L08.199 116161. 169.92 1.814 2.026

236.0 897.7 1160.0 1.5556 407.913 115038. 167.46 1.802 2.012

2u42.0 911.1 11744 1.5480 L07.639 113894. 16L4.63 1.787 1.994

247.0 923.8 1186.6 1.5492 L07.095 112825. 162.89 1.782 1.986

253.0 936.6 1122.7 2.1933 408.197 111779. 228.03 2.513 2.695

b 0.477 2.7 298.6 353.9 1.6729 92.566 6.033 180219. Lyo0.64 3.165 2.654h

7.9 302.7 3gh.2 1.1360 92.6uU6 178579. 295.80 2.141 2.114

13.3 306.7 398.2 1.0135 92.678 176976. 260.93 1.904 1.980

18.6 310.7 4061 0.9721 92.673 175429, 247.52 1.820 1.930

23.9 3714.8 411.9 0.9541 92.706 173894. 240.27 1.780 1.902

29.2 318.8 516.8 0.9L65 92.704 172393. 235.77 1.760 1.888

34.5 322.8 h20.9 0.9449 92.704 170943. 232.88 1.751 1.882

39.9 326.9 u2h.6 0.9487 92.709 169503. 231.35 1.752 1.885

L5.2 330.9 h2g.2 0.9524 92.700 168112. 229.86 1.754 1.888

50.5 334.9 }32.3 0.9519 g2.704 166748, 230.22 1.760 1.897

55.8 338.9 436.1 0.9546 92.702 165394. 228.61 1.760 1.898

61.2 3h2.9 439.8 0.9568 92.703 164084, 226.94 1.759 1.897

66.5 346.9 L43.6 0.9596 92.708 162800. 225.44 1.759 1.898

71.8 351.0 Whv.3 0.9623 92.701 161523. 223.93 1.760 1.898

7.1 355.0 051.1 0.96U6 92.709 160287. 222.39 1.759 1.897

82.4 359.0 454.8 0.9674 92.709 159075. 220.99 1.759 1.889

87.8 363.1 h58.6 0.9702 92.707 157869. 219.60 1.760 1.889

93.1 367.1 he2.4 0.9724 92.701 156701. 218.12 1.759 1.889

98.4 371.1 h66.1 0.9753 92.707 155554, 216.84 1.760 1.889

103.7 375.1 469.9 0.9781 92.701 154413, 215.53 1.761 1.889

109.0 379.1 h73.6 0.9810 92.704 153307. 214.29 1.762 1.890

11,0 383.1 h77.3 0.9839 92.704 152220. 213.08 1.763 1.890

120.0 387.1 4811 0.9862 92.702 151153. 211.77 1.762 1.890

125.0 391.2 L84y .8 0.9897 92.701 150089. 210.71 1.764 1.891

130.0 395.2 L88.6 0.9927 92.707 149058. 209.59 1.766 1.892

135.0 399.2 h92.3 0.9956 92.701 148044, 208.47 1.767 1.893

141.0 Lo3.2 496.0 0.9992 92.702 147034, 207.50 1.769 1.895

146.0 Lho7.2 L99.8 1.0016 92.703 146054, 206.32 1.769 1.894

151.0 L11.2 503.5 1.0046 92.701 145089. 205.28 1.771 1.895

157.0 415.3 507.2 1.0083 92.707 1ah128. 204.38 1.773 1.897

162.0 419.3 510.9 1.0113 92.702 143194, 203.38 1.774 1.898

167.0 L23.3 S514.7 1.0744 92.705 142276. 202.42 1.776 1.899

173.0 L27.3 516.3 1.0187 92.701 141360. 201.70 1.780 1.902

178.0 31.3 H22.1 1.0219 92.708 140470. 200.79 1.781 1.903

183.0 435.3 525.8 1.0250 92.705 139594, 199.88 1.783 1.904

189.0 439.3 529.5 1.0282 92.709 199.00 1.785 1.906

TABLE: V
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WETLAND
HYDROGEN
RUN D L/D B ™ H Q M RE NU NUR NUF
(CM) {(W/CM2K) (W/CM2) (G/S)
HHHHHHERHEUHEHHRH AR EAEEREAREEH R EH A RR R HERH R R LA AR AR B R ERB R IR BERRER AR AR R AR EE RN HH
194.0 Ly3. y 533.2 1.0326 92.704 137871. 198.35 1.789 1.909
199.0 hy7.4 536.9 1.0358 92.704 137034. 197.50 1.791 1.910
205.0 L51.4 5400.6 1.0387 92.674 136210. 196.62 1.792 1.911
210.0 455.4 S54h.3 1.0433 92.679 135387. 196.04 1.796 1.915
215.0 459.4 548.0 1.0465 92.673 134587. 195.24 1.798 1.916
221.0 L463.4 551.7 1.0505 92.677 133799. 194.59 1.802 1.919
226.0 Lh67.5 555.4 1.0545 92.679 133011. 193.94 1.805 1.921
231.0 471.5 558.8 1.0612 92.678 132246. 193.81 1.813 1.928
236.0 475.5 562.7 1.0625 92.673 131491. 192.71 1.812 1.927
242.0 479.5 566.6 1.0639 92.678 130747. 191.64 1.811 1.925
247.0 L483.6 570.0 1.0728 92.678 130002. 191.91 1.822 1.936
253.0 L87.6 539.4 1.7807 92.398 129279. 316.41 3.020 3.119
2.7 302.1 Li8.4 1.6982 197.557 5.987 177461. 442,99 3.223 2.807
7.9 310.8 4gh. Uy 1.1431 198.391 174050. 290.97 2.153 2.240
13.3 319.6 511.5 1.0349 198.642 170816. 257.29 1.935 2.130
18.6 328.3 530.5 0.9830 198.784 167728. 238.85 1.825 2.057
23.9 337.0 543.9 0.9612 198.914 164774 . 231.28 1.786 2.034
29.2 345.7 554.9 0.9513 198.979 161946. 22414 1.756 2.011
34.5 3544 563.8 0.9506 199.045 159234. 219.44 1.745 2.004
39.9 363.2 571.1 0.9580 199.104 156616. 216.75 1.748 2.011
L5.2 371.9 578.3 0.9653 199.174 154118. 214,19 1.752 2.018
50.5 380.7 586.1 0.9701 199.248 151717. 211.20 1.751 2.019
55.8 389.4 594 .14 0.9722 199.301 149405. 207.76 1.746 2.015
61.2 398.4 602.2 0.9783 199.356 147110. 205.18 1.747 2.016
66.5 L06.8 609.4 0.9845 199.416 145034, 202.95 1.750 2.018
71.8 B15.6 617.2 0.9896 199.459 142951. 200.46 1.751 2.016
77.1 Lh24.3 625.0 0.9946 199.528 140953. 198.07 1.751 2.014
82.4 433.1 632.2 1.0028 199.613 139011. 196.37 1.757 1.996
87.8 Luy1.8 640.0 1.0078 199.656 137146. 194.15 1.758 1.995
93.1 L450.6 618.3 1.0104 199.722 135330. 191.53 1.755 1.990
98.4 459.3 656.1 1.0157 199.811 133583. 189.53 1.756 1.990
103.7 L68.1 661,14 1.0182 199.850 131881. 187.06 1.753 1.984
109.0 476.9 671.6 1.0267 199.921 130231. 185.77 1.760 1.989
114.0 485.7 679.4 1.0324 199.999 128631. 184.03 1.763 1.989
120.0 Loy .y 687.7 1.0348 200.051 127087. 181.78 1.760 1.985
125.0 503.2 695.5 1.0408 200.181 125582. 180.21 1.763 1.985
130.0 511.9 703.3 1.0467 200.268 124119. 178.68 1.766 1.986
135.0 520.7 7111 1.0527 200.364 122698. 177.21 1.769 1.987
141.0 529.5 718.8 1.0584 200.390 121315, 175.74 1.772 1.988
146.0 538.3 726.6 1.0640 200.386 119971. 174.30 1.775 1.988
151.0 547.1 734.4 1.0695 200.353 118664. 172.89 1.778 1.988
157.0 556.1 42.7 1.0764 200.927 117358. 171.69 1.783 1.991
162.0 564.4 T50.5 1.0759 200.236 116182. 169.53 1.776 1.982
167.0 573.3 758.3 1.0820 200.170 114958. 168.32 1.780 1.983
173.0 582.2 766.1 1.0879 200.052 113765. 167.11 1.783 1.984
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WE I LAND

HYDROGEN

RUN D
(CM)

6

L/D B W H Q M RE NU NUR NUF
K) K) (W/CM2K) (W/CM2)  (G/S)

HHERHHESYHHEHEHR AR EH A AR A HER AR RN AR AR AR REHAH AR R A AR E X R LR AR AR EREERHEF R R R R B REH AR AR AR R AR R AR A AR R R E R R R HF S
178.0 591.1 773.8 1.0938 199.922 112603. 165.94 1.787 1.985
183.0 599.4 781.6 1.0963 199.770 111540. 164142 1.785 1.981
189.0 608.3 790.0 1.0988 199.615 110433, 162.81 1.783 1.977
194.0 617.2 798.3 1.1011 199,421 109352. 161.22 1.781 1.972
199.0 626.1 806.1 1.1068 199,22y 108298. 160.17 1.784 1.973
205.0 63L.4 81h.4 1.1055 198.990 107332. 158.25 1.777 S 1.964
210.0 643.3 822.2 1.1112 198.781 106325. 157.26 1.780 1.964L
215.0 651.6 830.0 1.1134 198.556 105401. 155.92 1.778 1.960
221.0 660.5 838.3 1.1155 198.311 104438, 154 .48 1.776 1.956
226.0 669.4 8U6.1 1.1212 198.078 103496. 153.58 1.780 1.957
231.0 677.7 853.8 1.1233 197.825 102632. 152.31 1.778 1.953
236.0 686.6 861.1 1.1326 197.575 101730. 151.94 1.787 1.960
242.0 695.0 868.8 1.1350 197.363 100901. 150.76 1.786 1.957
247.0 703.8 883.8 1.0928 196.704 100036. 143.65 1.714 1.885
253.0 712.2 808.8 2.0580 198.939 99242 267.92 3.220 3.362

2.7 307.3 508.7 1.1498 231.556 4.173 122264, 295.56 2.899 2.636

7.9 321.9 600.0 0.8383 233.094 118475. 207.13 2.088 2.277
13.3 336.6 646.1 0.7556 233.816 114939, 181.98 1.87h4 2.174
18.6 351.3 681.1 0.7106 234340 111665. 165.25 1.745 2.081
23.9 366.0 706.6 0.6895 234,851 108601. 155.03 1.677 2.028
29.2 380.7 735.5 0.6623 234.969 105737. 14417 1.596 1.953
34.5 395.4 745.5 0.6710 234,921 103064, 141.60 1.603 1.965
39.9 45101 760.5 0.6700 234.760 100542, 137.21 1.587 1.952
y5.2 y2u.8 771.1 0.6777 234,634 98167. 134.83 1.592 1.960
50.5 439.6 779.4 0.6900 234,185 95927. 133.49 1.608 1.977
55.8 ush .2 791.1 0.6954 234 234 93817. 130.96 1.609 1.976
61.2 468.9 801.6 0.7033 234,004 91819. 129.03 1.616 1.979
66.5 483.6 812.2 0.7112 233.708 89922, 127.22 1.622 1.980
71.8 498.2 822.7 0.7194 233.445 88120. 125.57 1.630 1.981
77.1 512.8 833.3 0.7275 233.123 86411, 124.01 1.638 1.981
82.14 527.5 843.8 0.7358 232.798 84781, 122.56 1.6U6 1.951
87.8 542.0 85L. 1 0.7442 232.1480 83232, 121.22 1.655 1.954
93.1 556.6 865.5 0.7515 232.130 81745. 119.77 1.661 1.954
98.4 571.1 876.1 0.7600 231.800 80338. 118.60 1.670 1.958
103.7 585.5 887.2 0.7675 231.529 78989. 117.34 1.677 1.960
109.0 600.0 898.8 0.7736 231.220 77696. 115.93 1.681 1.958
114.0 61L.14 910.0 0.7816 231.006 76453 114.87 1.689 1.961
120.0 628.8 921.6 0.7878 230.650 75258. 113.59 1.693 1.961
125.0 643.3 933.3 0.79ul 230.376 74109, 112,42 1.699 1.961
130.0 657.7 945.0 0.8011 230.093 73002. 111.33 1.704 1.961
135.0 612.2 956.6 0.8078 229.774 71935, 110.27 1.710 1.962
141.0 686.1 968.8 0.8116 229.502 70945, 108.95 1.710 1.958
146.0 700.5 980.5 0.8186 229.208 69951. 108.02 1.716 1.959
151.0 715.0 992.7 0.8241 228.916 68990. 106.94 1.719 1.957
157.0 728.8 1005.0 0.8280 228.620 68096. 105.76 1.719 1.954
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TABLE: V

WEITLAND
HYDROGEN

RUN D L/D B TW H Q M RE - NU NUR NUF

(CM) ( K) { K) (W/CM2K) (W/CcM2) ~ (G/S)
R A HHHHH R R IR R R R R R M H 0 B0 R R R 100 H 0 B H A3 0 T MR 1 13 3 14 1 3 H TR I B K6

162.0 T43.3 1017.2 0.8337 228.341 67197. 104.79 1.723 1.953

167.0 757.2 1029.4 0.8378 228.067 66359. 103.72 1.724 1.950

173.0 771.6 1041.6 0.8436 227.772 65514, 102.83 1.728 1.950

178.0 785.5 1053.8 0.8L478 227.492 6L727. 107.84 1.729 1.947

183.0 799.4 1066.6 0.8502 227.192 63963. 100.67 1.727 1.941

189.0 813.8 1079.4 0.8545 226.917 63191. 99.70 1.728 1.938

194.0 827.7 1092.2 0.8571 226.655 62471. 98.62 1.726 1.933

199.0 841.6 1105.0 0.8596 226.361 61770. 97.57 1.724 1.927

205.0 855.5 1118.3 0.8603 226.067 61089. 96.34 1.718 1.919

210.0 869.4 1131.1 0.8629 225.792 60426. 95.36 1.716 1.914

215.0 883.3 1ihh. 4 0.8635 225.4L69 59781. 94.20 1.711 1.905

221.0 897.2 1157.7 0.8643 225.198 59152, 93.08 1.705 1.897

226.0 911.1 1171.6 0.8632 224.911 58539. 91.80 1.697 1.885

231.0 925.0 1185.0 0.8639 224.614 57942. 90.74 1.691 1.877

236.0 938.8 1198.8 0.8628 224,328 57360. 89.52 1.683 1.865

242.0 952.2 1212.2 0.8616 224.016 56814. 88.37 1.674 1.854

247.0 966.1 1226.1 0.8604L 223.704 56259. 87.20 - 1.666 1.843

253.0 980.0 1148.8 1.3302 224,655 55718. 133.25 2.566 2.719

7 0.477 2.7 301.7 L26.4 1.1686 145.750 L.218 125119. 305.10 2.936 2.567

7.9 310.9 hghy.2 0.8452 146.454 122608. 215.11 2.106 2.190

13.3 320.1 508.2 0.7793 146.637 120217. 193.49 1.927 2.117

18.6 329.2 527.0 0.7420 146.750 117939. 179.85 1.821 2.047

23.9 338.4 5h5.1 0.7106 146.896 115764, 170.40 1.745 1.986

29.2 347.6 551.4 0.7206 1146.922 113686. 169.05 1.759 2.006

34.5 356.7 561.6 0.7173 146.966 111699. 164.72 1.740 1.991

39.9 365.9 570.0 0.7205 147.022 109795. 162.04 1.737 1.991

45.2 375.0 5771.7 0.7256 147.095 107980. 159.93 1.739 1.996

50.5 384.1 586.1 0.7286 147.136 106238. 157.45 1.737 1.995

55.8 393.3 59h.4 0.7321 147.192 104543, 155.16 1.736 1.994

61.2 Lo2.5 602.2 0.7375 147.2540 102924, 153.37 1.739 1.997

66.5 1.7 611.1 0.7388 147.308 101366. 150.83 1.733 1.990

71.8 L23.8 618.8 0.7443 147.371 99864. 149.23 1.737 1.992

77.1 430.0 626.6 0.7498 147.419 98417. 147.70 1.742 1.993

82.4 h439.2 635.0 0.7531 147.440 97020. 145.80 1.741 1.970

87.8 Lug.y 6h3.3 0.7568 147.492 95663. 144,04 1.741 1.968

93.1 h57.6 651.6 0.7604 147.560 9L360. 142.34 1.742 1.966

98.4 L66.7 660.0 0.7639 147.603 93100. 140.69 1.742 1.964

103.7 L475.9 668.3 0.7678 147.673 91874. 139.15 1.743 1.963

109.0 485.1 676.1 0.7736 147.715 9069L. 138.02 1.749 1.966

114.0 494.3 68h.4 0.7776 147.787 89544 . 136.61 1.750 1.965

120.0 503.6 692.7 0.7815 147.833 88429. 135.23 1.752 1.965

125.0 512.7 700.5 0.7879 147.950 87355. 134.33 1.759 1.969

130.0 521.9 708.8 0.7921 148.034 86306. 133.08 1.761 1.969

135.0 531.2 7.2 0.7961 148.075 85288. - 131.85 1.763 1.968

141.0 540.4 725.5 0.8001 148.107 84299. 130.65 1.765 1.968

(013



WE | LAND

HYDROGEN

RUN D
(CM

8

L/D B ™ H Q M RE’ NU NUR NUF
K) (W/CM2K) (W/CM2)  (G/S)

F N H W W A H I R M R X N M H - H HH R M R R H R R HH R H M M R M H R R R M R H R R MR R
146.0 549.6 733.8 0.8040 148.115 83338, 129.u8 1.767 1.968
151.0 558.8 Tu2. 2 0.8079 148.115 82403, 128,34 1.769 1.967
157.0 568.3 750.5 0.8127 °  148.091 81473, 127.34 1.772 1.968
162.0 577.2 758.8 0.8148 148.021 80620. 126.05 1.771 1.96U
167.0 586.6 767.2 0.8194 147.947 79739. 125.08 1.774 1.965
173.0 595.5 775.5 0.8215 147.870 78930. 123.86 1.773 1.961
178.0 605.0 783.8 0.8259 147,74y 78093. 122.93 1.776 1.962
183.0 613.8 792.2 0.8279 147.642 77325. 121.76 1.770 1.958
189.0 623.3 800.0 0.8349 147.499 76529. 121.26 1.783 1.964
194.0 632.2 808.3 0.8366 147.33h 75798. 120.10 1.781 1.960
199.0 6u41.6 816.6 0.8410 147.175 75040. 119.27 1.784 1.960
205.0 650.5 825.0 0.8427 147.004 7h3uL 118.17 1.782 1.956
210.0 659.14 833.3 0.8u43 146.814 73663. 117.09 1.780 1.952
215.0 668.8 8u1.6 0.8486 146.619 72957. 116.32 1.783 1.952
221.0 677.7 850.0 0.8502 146 .423 72307. 115.28 1.781 1.9u8
226.0 686.6 858.3 0.8518 146.225 71671. 114,27 1.779 1.944
231.0 696.1 867.2 0.8533 146.009 71011. 113.19 1.776 1.939
236.0 705.0 876.1 0.8520 145,786 70403. 111.85 1.768 1.929
242.0 713.8 £85.0 0.8507 145,564 69807. 110.53 1.760 1.919
247.0 722.7 893.8 0.8494 145,341 69224, 109.25 1.752 1.910
253.0 731.6 838.3 1.3714 146.282 68653. 174.63 2.821 2.958

2.7 311.4 505.0 1.6089 311.412 5.897  171226. 408.92 3.065 2.776

7.9 325.4 600.0 1.1403 313.075 166199. 279.16 2.148 2.336
13.3 339.1 652.2 1.0045 314.185 161522, 240.30 1.886 2.188
18.6 353.4 687.2 0.9440 315.034 157141. 218.43 1.755 2.095
23.9 367.5 712.2 0.9148 315.301 153043, 205.00 1.685 2.041
29.2 381.7 7340 0.8939 315.317 149176. 194.20 1.632 1.994
34.5 395.7 ne.1 0.8991 315.034 145573, 189.63 1.628 1.996
39.9 409.7 758.3 0.9038 315.024 142170. 185.24 1.623 1.996
u5.2 423.7 768.3 0.9135 314,751 138970. 182.13 1.628 2.004
50.5 437.8 7717.7 0.9251 314,482 135931. 179.57 1.637 2.014
55.8 451.8 788.8 0.9324 314,209 133051. 176.35 1.638 2.014 -
61.2 165.8 799.4 0.9403 313.642 130328. 173.45 1.640 2.013
66.5 u79.8 810.0 0.9493 313.375 127739. 170.90 1.645 2.013
71.8 193.8 820.5 0.9583 313.098 125283. 168.51 1.650 2.012
77.1 507.8 831.1 0.9667 312.512 122932. 166.13 1.654 2.009
82.14 521.7 8h2.2 0.97u3 312.263 120705. 163.77 1.657 1.972
87.8 535.6 853.3 0.9812 311.695 118566. 161.40 1.659 1.969
93.1 549.5 863.8 0.9907 311.410 116527. 159.57 1.665 1.970
98.4 563.3 87h.4 1.0001 311.142 114588. 157.84 1.672 1.972
103.7 577.2 885.0 1.0091 310.578 112712. 156.11 1.677 1.972
109.0 591.1 895.0 1.0211 310.300 110910. 154.91 1.688 1.978
114.0 605.0 905.5 1.0315 310.022 109178. 153.53 1.696 1.981
120.0 618.8 916. 1 1.0422 309.765 107512. 152.26 1.705 1.985
125.0 632.7 927.2 1.0511 309.490 105907. 150.79 1.711 1.986

0.477

TABLE: V
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WE I1AND
HYDROGEN
RUN D L/D T8 W H Q M RE NU NUR NUF
(CM) K) K) (W/CM2K) (W/CH2)  (G/S) .
HHHEHH AR EHEH SRR AR BA TR AHEH R AR EHAE R EAHERR R R AR EEEH IR R R EH R EEFHRHEH R EREH AR RHEERH R IR R R AR H R HFEHEEHEHFRERE AR A EHER R ERRRERRE R
130.0 646.1 938.3 1.0581 309.200 104421, 149.22 1.714 1.945
135.0 660.0 949.4 1.0663 308.634 102927. 147.77 1.719 1.984
141.0 673.8 960.5 1.0757 308.367 101484, 146.55 1.725 1.986
146.0 687.2 971.6 1.0831 308.081 100146. 145.20 1.729 1.986
151.0 701.1 982.7 1.0928 307.805 98797. 144,11 1.737 1.988
157.0 71414 993.8 1.1005 307.528 97543 . 142.90 1.741 1.989
162.0 728.3 1005.5 1.1084  307.272 96279. 141,67 1.746 1.989
167.0 741.6 1017.2 1.1140 306.969 95102. 140.28 1.747 1.986
173.0 755.5 1028.8 1.1221 306.707 93914, 139.16 1.752 1.987
178.0 768.8 1010.5 1.1280 306.439 92807. 137.90 1.754 1.985
183.0 782.7 1052.2 1.1362 306.142 91688. 136.88 1.759 1.986
189.0 796.1 10644 1.1399 305.873 90645 . 135.43 1.757 1.981
194.0 809.4 1076.4 1.1446 305.608 89630. 134.15 1.757 1.977
199.0 822.7 1088.8 1.1473 305.309 88643 . 132.67 1.754 1.971
205.0 836.6 1101.1 1.1535 305.036 87643. 131.57 1.757 1.970
210.0 850.0 1113.8 1.1549 304. 764 86709. 130.03 1.752 1.962
215.0 863.3 1126.6 1.1563 304.491 85799. 128.53 1.747 1.954
221.0 876.6 1140.0 1.1542 303.939 8L913. 126.70 1.737 1.941
226.0 890.0 1153.3 1.1531 303.649 84049, 125.02 1.729 1.930
231.0 903.3 1166.6 1.1521 303.386 83206. 123.39 1.721 1.919
236.0 916.6 1180.0 1.1510 303.096 82384, 121.80 1.713 1.908
242.0 929.14 1193.8 1.1451 302.814 81614, 119.81 1.698 1.891
247.0 9u2.7 1205.5 1.1503 302.273 80830. 118.95 1.699 1.889
253.0 956. 1 1078.3 2.14958 305.042 80065. 255. 14 3.674 3.826
9 0.477 2.7 300.3 352.8 1.2193 63.945 4.128  122833. 319.59 3.120 2.608
7.9 304.4 381.9 0.826L 64.000 121707. 214,17 2.107 2.073
13.3 308.7 394.9 0.7424 64. 026 120582. 190.11 1.886 1.954
18.6 312.7 n01.2 0.7234 64.061 119529. 183.22 1.831 1.932
23.9 316.7 405.6 0.7207 64.062 118489. 180. 54 1.818 1.932
29.2 320.8 B10. 4 0.7153 64.059 117459. 177.23 1.798 1.917
34.5 325.0 Bk, 3 0.7171 64.060 116450. 175.76 1.797 1.918
39.9 329.0 418.2 0.718L 64.057 115475. 174.23 1.794 1.917
45.2 333.1 13221 0.7202 64.057 114507. 174.95 1.806 1.931
50.5 337.2 425.9 0.7220 64.057 113560. 173.63 1.806 1.931
55.8 341.3 429.8 0.723L 64.061 112644, 172.26 1.804 1.930
61.2 345.4 n33.7 0.7256 64.054 111733. 171.10 1.804 1.931
66.5 349.4 437.6 0.7273 64.083 110853. 169.86 1.803 1.930
71.8 353.6 Wl 0.7296 64.083 - 109978. 168.77 1.804 1.931
77.1 357.6 un5.2 0.7315 64.087 109131. 167.63 1.804 1.930
82.4 361.7 uu9. 1 0.7333 64.082 108300. 166.50 1.800 1.923
87.8 365.8 §52.9 0.7357 6L4.087 107474, 165.50 1.805 1.923
93.1 369.8 056.7 0.7380 64.082 106674 164.52 1.806 1.924
98.4 373.9 160.5 0.740L 6L4.085 105878. 163.57 1.807 1.925
103.7 378.0 u6h. 3 0.7428 64.087 105107. 162.65 1.808 1.926
109.0 382.1 468. 1 0.7457 64.088 104339. 161.80 1.811 1.928
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HYDROGEN

RUN D
CM)

10

L/D T8 ™ H Q M RE NU NUR NUF
K) (W/CM2K) (W/CM2)  (G/S)

F BN BB N H O H A M N MK R S H R M R R A I 3 M H A A K K H I R R R H T M IR K H M R R W
114.0 386.2 n71.8 0.7481 64.086 103596. 160.96 1.812 1.929
120.0 390.2 I75.6 0.7505 64.080L 102865. 160.10 1.814 1.930
125.0 394, 3 n79.3 0.75L0 611.089 102137. 159.47 1.818 1.933
130.0 398.4 ug3.1 0.7564 64.083 101431. 158.64 1.819 1.934
135.0 102.5 u86.8 0.7599 64.084 100728. 158.03 1.823 1.938
141.0 106.6 1190. 6 0.7629 64.083 100046. 157.36 1.826 1.940
146.0 410.7 195.1 0.7589 64,084 99366. 155.24 1.812 1.926
151.0 uin.7 099.1 0.7594 64,084 98707. 154.10 1.810 1.923
157.0 418.8 503.1 0.7609 64.08L4 98049, 153.16 1.809 1.922
162.0 422.9 507.0 0.7619 64.083 97411, 152. 15 1.807 1.920
167.0 u27.0 510.9 0.7639 64.082 96775. 151.34 1.808 1.920
173.0 431.1 514.8 0.7650 64.089 96157. 150.39 1.807 1.918
178.0 435.2 518.7 0.7670 64.086 95540, 149.61 1.808 1.918
183.0 439.2 522.6 0.7685 6l4.08Y 9L9L2. 108.77 1.807 1.917
189.0 uy3. 3 526.5 0.7701 64.089 94352, 147.96 1.807 1.917
194.0 Ly7. 4 530.04 0.7721 64.080L 93764, 147,22 1.808 1.917
199.0 us51.14 53,2 0.7742 611,086 93192. 146.53 1.810 1.918
205.0 455 .6 538.1 0.7765 64.061 92621. 145,88 1.811 1.919
210.0 4596 501.9 0.7780 64.055 92067. 145.10 1.811 1.918
215.0 u63.7 545.8 0.7807 64.061 91513. 144, 54 1.814 1.920
221.0 467.8 549.6 0.7828 64.059 90975. 143.90 1.815 1.921
226.0 471.9 553.9 0.7812 64.058 90L437. 142.58 1.808 1.913
231.0 475.9 557.2 0.7887 64.060 89914. 142,94 1.822 1.926
236.0 480.1 561.1 0.7908 64.055 89391. 142.31 1.823 1.927
242.0 ngh .1 565.0 0.7925 64.060 88883. 41,64 1.823 1.927
247.0 u8g.2 568.8 0.7941 64.057 88382. 140.95 1.824 1.926
253.0 492, 3 551.7 1.0744 63.807 87881. 189.40 2.463 2.557

2.7 115.0 231.6 0.88U2 103.156 4.218  240588. 552.84 3.132 2.996
7.9 122.7 289.8 0.6201 103.625 230221. 36U, 6L 2.139 2.492
13.3 130.3 319.3 0.5490 103.760 221022, 305.01 1.847 2.370
18.6 137.8 337.0 0.5212 103.834 212798. 27L.66 1.714 2.212
23.9 145.2 349.2 0.5094 103.889 205346, 255. 4k 1.640 2.150
29.2 152.6 358.7 0.5041 103.900 198606. 2141.30 1.590 2.105
34.5 159.8 367.3 0.5012 103.971 1924314, 229.59 1.552 2.072
39.9 167.0 374.8 0.5002 103.958 186800. 219.84 1.522 2.045
u5.2 174.1 381.1 0.5025 103.989 181596. 212.33 1.503 2.030
50.5 181.2 386.3 0.5071 104,011 176774. 206.39 1.494 2.021
55.8 188.2 391.0 0.5130 104.053 172292, 201.45 1.489 2.012
61.2 195.1 395.7 0.5188 104.0L8 168113. 196.88 1.485 2.002
66.5 202.0 399.4 0.5271 104.072 164207. 193.59 1.489 1.995
71.8 208.8 ho2.17 0.5369 104.069 160547. 191.09 1.497 1.992
77.1 215.6 305.3 0.5486 104.081 157110. 189.146 1.512 1.993
82.4 222.4 u07.6 0.5620 104,094 153850. 190.27 1.540 1.958
87.8 229.2 409.7 0.5766 104. 108 150752. 190.28 1.566 1.975
93.1 235.8 y12.2 0.5904 104.107 147851, 190.14 1.589 1.990
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WEITLAND
HYDROGE

RUN
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L/D TB W H Q M RE - NU NUR NUF
K) K) (W/CM2K) (W/CM2)  (G/S)
HHFHHHRREEHERRRERAEEESEHH TR AR R BB R E R FEHFREF AR FU R HH IR HE RSN HH R RS HHFEFH R RN

98.4 242.6 uiy.8 0.604k 104. 124 145062. 190.04 1.613 2.006
103.7 249.2 417.8 0.6178 104.133 142422, 189.82 1.636 2.020
109.0 255.8 420.9 0.6307 104.135 139918. 189.51 1.658 2.034
114.0 262.5 n2n. i 0.643Y4 104.159 137500. 189.13 1.679 2.046
120.0 269.1 u28.1 0.6549 104.165 135221. 188.51 1.697 2.058
125.0 275.7 n32.2 0.6657 104.182 133015. 187.70 1.714 2.066
130.0 282.2 436.6 0.6748 104,181 130914, 186.49 1.726 2.071
135.0 288.8 nyt.3 0.6831 104.210 128892. 185.13 1.736 2.074
141.0 295.3 uns. 8 0.6924 104.206 126947. 184,10 1.749 2.081
146.0 301.9 450.5 0.7014 104.235 125072. 183.03 1.761 2.087
151.0 308.4 1155. 3 0.7094 104,242 123280. 181.79 1.772 2.090
157.0 314.9 460.2 0.7174 104.262 121550. 180.61 1.782 2.095
162.0 321.4 u65.3 0.7246 104.261 119879. 179.27 1.790 2.097
167.0 327.9 nN70.4 0.7316 104.293 118263. 177.94 1.798 2.099
173.0 334.4 475.7 0.7384 104.319 116701. 178.80 1.819 2.117
178.0 340.9 u81.1 0.7u4b3 104.326 115188. 177.41 1.825 2.118
183.0 347.4 1i86.6 0.7498 104,347 113723. 175.97 1.830 2.118
189.0 353.8 n92.2 0.75u4L 104.358 112316. 174.40 1.833 2.117
194.0 360.3 497.9 0.7588 104.376 110939. 172.81 1.836 2.115
199.0 366.8 503.7 0.7625 104.377 109603. 171.12 1.837 2.111
205.0 373.3 509.7 0.7655 104.1406 108317. 169.36 1.837 2.107
210.0 379.8 515.8 0.7679 104434 107058. 167.50 1.835 2.101
215.0 386.3 520.9 0.7758 104.430 105834 166.88 1.8u7 2.108
221.0 392.7 526.8 0.7793 104,469 10L654 . 165.37 1.848 2.105
226.0 399.2 532.8 0.7818 104.456 103496. 163.68 1.847 2.100
231.0 405.7 538.9 0.7847 104.495 102370. 162.13 1.847 2.096
236.0 412.2 545. 1 0.7866 104.486 101273. 160.41 1.845 2.090
242.0 418.7 551.3 0.7885 104.519 100205. 158.75 1.843 2.085
2u7.0 425.2 557.7 0.7885 104.519 99173. 156.77 1.836 2.075
253.0 431.7 530.8 1.0506 104.126 98159. 206.30 2.438 2.651
2.7 132.7 420.3 0.9416 270.814 4.218 218318. 514.23 3.145 3.375
7.9 152.3 660.5 0.5405 274.663 198802. 259.08 1.706 2.382
13.3 171.5 806.6 0.4325 274.685 183465, 185.38 1.302 2.042
18.6 190.1 877.7 0.3958 272.156 171096. 153.93 1.144 1.895
23.9 208.2 912.2 0.3853 271.251 160895. 137.55 1.076 1.835
29.2 225.9 932.7 0.3829 270.646 152230. 127.92 1.004Y 1.810
34.5 243.3 9aL0.5 0.3880 270.500 144748, 121.66 1.035 1.815
39.9 260.6 943.3 0.3961 270.404 138174 117.15 1.036 1.827
45.2 277.8 92,2 0.4071 270.472 132329. 114. 0L 1.0u46 1.844
50.5 294.8 938.3 0.4205 270.591 127109. 111.98 1.063 1.861
55.8 311.8 933.3 0.14356 270.725 122371. 110.59 1.084 1.872
61.2 328.6 931.1 0.uh9h 270.738 118087. 109.10 1.104 1.876
66.5 35,4 930.0 0.4633 270.798 114157, 109.23 1.132 1.887
71.8 362.3 930.5 0.4766 270.874 110535. 108.06 1.152 1.881
77.1 379.1 932.2 0.4895 270.748 107196. 106.94 1.170 1.873
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WE | LAND
HYDROGEN
RUN D L/D TB W H Q M RE NU NUR NUF
K) K) (W/CM2K) (W/CM2)  (G/S)
HHHHERREHHHHHRRERHERFHHERH R R R R R R AR A HE R AR AR R HEHE R H R F R RE AR HEEH AR F AR TR E R REHEEREER R R R R HERHEEH RN H
82.4 395.8 934,14 0.5026 270.678 104096. 105.97 1.190 1.770
87.8 112.6 937.2 0.5159 270.618 101208. 105.13 1.210 1.773
93.1 429.4 940.5 0.5293 270.531 98511. 104 .38 1.230 1.777
98.14 uu6.2 943.8 0.543L 270.431 95986. 103.85 1.252 1.782
103.7 462.9 950.5 0.5543 270.252 93615. 102.77 1.266 1.781
109.0 n79.7 953.3 0.5705 270.163 91383. 102.72 1.293 1.791
114.0 496. 14 957.2 0.5862 270.075 89286. 102.62 1.318 1.801
120.0 513.2 961.6 0.6021 269.975 87297. 102.57 1.344 1.813
125.0 530.0 965.5 0.6196 269.870 85421, 102.81 1.373 1.826
130.0 551.7 970.5 0.6440 269.728 83127. 103.39 1.414 1.845
135.0 563.3 975.5 0.6541 269.631L 81962. 103.23 1.429 1.853
11.0 580.0 981.1 0.6718 269. 466 80359, 103.52 1.458 1.870
146.0 596.6 987.7 0.6886 269.319 78830. 103.67 1.u485 1.884
151.0 613.3 995.0 0.7051 269.113 77372. 103.78 1.511 1.897
157.0 630.0 1002.7 0.7214 268.921 75979. 103.86 1.537 1.911
162.0 6U6.6 1011.6 0.7362 268.712 T46L6. 103.75 1.559 1.922
167.0 663.3 1021.1 0.750u4 268.476 73370. 103.56 1.578 1.932
173.0 680.0 1031.1 0.7640 268.248 72147, 103.31 1.597 1.941
178.0 696.1 1o42.2 0.7743 267.993 71011. 102.71 1.614 1.945
183.0 712.7 1052.7 0.7875 267.750 69881. 102.45 1.633 1.953
189.0 729.4 10604 .1 0.798L 267.163 68795. 101.92 1.643 1.959
194.0 745.5 1076.6 0.8069 267.173 67784. 101.17 1.652 1.960
199.0 762.2 1088.8 0.8171 266.919 66776. 100.61 1.663 1.963
205.0 778.3 1102.2 0.8232 266.625 65836. 99.63 1.663 1.961
210.0 795.0 1115.0 0.8323 266.335 64898, 99.00 1.674 1.963
215.0 811.1 1128.8 0.8371 266.011 64021. 97.94 1.689 1.958
221.0 827.2 1102.7 0.8421 265.729 63173. 96.95 1.688 1.954
226.0 843.3 1156.6 0.8471 265.u24 62353. 95.99 1.688 1.949
231.0 860.0 1171.1 0.8520 265.066 61531, 95.01 1.688 1.944
236.0 876.1 1185.5 0.8556 261.760 60762. 93.97 1.687 1.938
242.0 892.2 1200.0 0.8592 264442 60017. 92.96 1.687 1.932
247.0 908.3 12101 0.8629 264,143 59293, 92.00 1.687 1.926
253.0 923.8 1100.5 1.5023 265.406 58615. 157.96 2.916 3.117
12 0.477 2.7 127.2 305.1 0.8282 180.455 4.218  224671. u70.74 2.815 2.903
7.9 140.5 466.9 0.5571 181.892 210053. 288.32 1.817 2.339
13.3 153.5 51l .3 0.5057 182. 415 197777. 210.66 1.597 2.207
18.6 166.3 552.5 0.4732 182.76L 187349. 208.83 1.442 2.086
23.9 178.8 582.2 0.4538 183.033 178333. 186.97 1.343 1.996
29.2 191.2 601.6 0.4166 183.279 170422. 172.73 1.288 1.94y
3L.5 203.5 620.5 0.4398 183.396 163386. 160. 140 1.239 1.902
39.9 215.6 635.5 0.4372 183.575 157110. 150.98 1.205 1.874
u5,2 227.6 6u7.2 0.4378 183.681 151449, 145,32 1.191 1.870
50.5 239.5 696.6 0.4406 183.779 146314 140. 0L 1.180 1.863
55.8 251.3 664 L 0.4572 188.848 141610. 139.47 1.208 1.904
61.2 263.1 670.5 0.4514 183.895 137283. 132.43 1.177 1.848
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TABLE: V
WE | LAND
HYDROGEN
RUN D L/D T8 W H Q M RE NU NUR NUF
cM) (W/CM2K) (W/CM2)  (G/S)
HHEARHAHEHRHHHEHHAEHARR R AR H R AR AR R H R AR H R RERH A HFEHF IR HFER A FH AR R LR AR R HFHF R H TR AR F R R RN H R R R H W
66.5 274.8 675.5 0.4592 183.986 133288. 129.81 1.183 1.839
71.8 286.5 680.0 0.4677 184.014 129586. 127.61 1.191 1.830
77.1 298.1 682.7 0.4785 184.036 126144, 126.21 1.206 1.825
82.4 309.8 685.0 0.1906 184.067 122911. 125.25 1.224 1.742
87.8 321.2 687.2 0.5030 184.070 119921, 124.50 1.243 1.7409
93.1 332.7 688.3 0.5178 184.106 117097. 124.38 1.267 1.761
98.4 3y, 2 690.0 0.5326 184,131 114431, 125.94 1.303 1.787
103.7 355.7 692.7 0.5466 184204 111911. 125.81 1.326 1.799
109.0 367.2 695.0 0.5621 184.212 109524 126.04 1.354 1.814
114.0 378.8 697.7 0.5777 18h.266 107253. 126.29 1.382 1.828
120.0 390.2 700.5 0.5939 184.306 105118. 126.71 1.411 1.847
125.0 401.7 700 .4 0.6090 184,358 103069. 126.87 1.437 1.861
130.0 413.2 708.3 0.6248 184.385 101116. 127.18 1.465 1.877
135.0 y2n.7 712.7 0.6403 184 441 99252, 127.43 1.491 1.892
141.0 436.2 7.2 0.6565 184. 1476 97172, 127.82 1.520 1.911
146.0 uuy. 7 722.2 0.6721 184.1491 95768. 128.09 1.547 1.927
151.0 459 .2 728.3 0.6856 184,502 9L4136. 127.97 1.569 1.939
157.0 470.7 733.8 0.7012 184,432 92571, 128.25 1.596 1.957
162.0 482.2 710.5 0.7142 184.501 91069. 128.06 1.616 1.968
167.0 493.7 747.2 0.7277 184,472 89626. 127.98 1.638 1.980
173.0 505.2 7501 0.7399 184.399 88238. 127.69 1.657 1.991
178.0 516.8 762.2 0.7512 184.352 86892. 127.25 1.674 1.999
183.0 528.2 770.5 0.7604 184.270 85616. 126.52 1.686  2.004
189.0 539.7 778.8 0.7699 184,134 814375, 125.86 1.699 2.010
194.0 551.1 788.8 0.7739 183.973 8318L. 12435 1.700 2.003
199.0 562.7 798.8 0.7785 183.812 82017. 122.97 1.702 1.999
205.0 573.8 808.3 0.7830 183.570 80937. 121.71 1.704 1.995
210.0 585.5 818.3 0.7877 183.359 79841 . 120.43 1.706 1.991
215.0 596.6 828.8 0.7885 183.107 78830. 118.71 1.701 1.980
221.0 608.3 838.8 0.7930 182.830 77803. 117.50 1.703 1.976
226.0 619.4 849,04 0.7937 182.551 76854 115.87 1.697 1.965
231.0 631.1 860.0 0.7964 182.287 75888. 114,50 1.696 1.958
236.0 6u2.2 870.5 0.7970 181.981 74996, 112.95 1.690 1.947
242.0 653.3 880.5 0.7996 181.686 74129, 111.74 1.689 1.942
247.0 665.0 891.1 0.2°.75 181.454 73245, 110.52 1.688 1.936
253.0 676.1 818.8 1,053 182.158 72428 143.24 2.210 2.432
13 0.477 2.7 129.6 331.8 1.1912 240.953 5.851  307748. 665.28 3.093 3,144
7.9 142.0 4. 4 0.8118 242276 289209. 415.79 2.030 2.559
13.3 154.2 506. 4 0.6902 243.103 273476. 327.01 1.669 2.299
18.6 166.3 551.2 0.6330 243,599 259822. 279.26 1.484 2.145
23.9 178.3 585.5 0.5993 24l 0438 247898, 247 .64 1.367 2.040
29.2 190.1 612.7 0.5782 241, 385 237383. 221,93 1.286 1.965
34.5 201.7 635.0 0.5647 241 . 640 227992. 207.66 1.228 1.918
39.9 213.3 651.6 0.5586 24l . 852 219548, 194.90 1.190 1.890
u5.2 229.7 662.7 0.5658 244,991 208773. 186.33 1.181 1.872
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TABLE: V

WE 1 LAND
HYDROGEN

RUN D L/D TB ™ H Q M RE NU NUR NUF

(CM) ( X) ( K) (W/CM2K) (W/CM2)  (G/S)
He e HHH W AR KN W 3 W R R R e H T R M KRR H W H R R H R 3 R 3R R K M 3 I 46 H H K R M H MK R W KR R

50.5 236.1 670.5 0.5642 245.082 204928. 181.52 1.168 1.888

55.8 247.4 676.6 0.5713 245,214 198551. 176.64 1.167 1.885

61.2 258.7 683.3 0.5777 245.297 192641, 171.96 1.165 1.878

66.5 269.9 687.2 0.5881 245 401 187179. 168. 84 1.172 1.870

71.8 281.1 690.0 0.6003 245,456 182107. 166.49 1.183 1.865

771 292.2 692.2 0.6138 245.520 177386. 164.70 1.197 1.859

82.14 303.2 693.3 0.6294 245,501 172977. 163.63 1.215 1.769

87.8 314.3 6911, 1 0.6460 245.516 168810. 162.87 1.235 1.777

93.1 325.3 694 .1y 0.6653 245.532 164921, 162.90 1.261 1.789

98.14 336.4 696.1 0.6827 245,54, 161229. 164.51 1.292 1.812

103.7 347.4 697.7 0.7010 245.583 157752. 164.52 1.317 1.824

109.0 358.14 700.5 0.7179 245,601 15445Y . 164.22 1.339 1.834

114.0 369.4 703.3 0.7357 245 642 151323. 164,17 1.362 1.844

120.0 380.4 706.6 0.7531 245,678 148344, 164.05 1.385 1.857

125.0 391.4 710.0 0.7713 245,702 145506. 164.13 1.409 1.868

130.0 4o2.4 713.8 0.7890 245,729 142798. 164,12 1.432 1.879

135.0 u13.n 718.3 0.8059 245.710 140212. 163.97 1.454 1.889

141.0 n2y .4 722.7 0.8237 2u5.737 137739. 164.01 1.477 1.903

146.0 435.4 727.7 0.8406 245,735 135371, 163.90 1.499 1.913

151.0 046 .4 733.3 0.8567 245,730 133091. 163.64L 1.519 1.923

157.0 457.5 738.3 0.8749 245,701 130914. 163.81 1.542 1.937

162.0 u68. 1 7h3.8 0.8920 245, 647 128823. 163.78 1.564 1.949

167.0 u79.4 750.0 0.9079 245,587 126812. 163.56 1.584 1.958

173.0 490.4 755.5 0.9262  245.494 12L878. 163.77 1.607 1.973

178.0 501.4 762.2 0.9412 245,392 123015. 163.42 1.625 1.982

183.0 512.5 769.4 0.9545 245,253 121219. 162.81 1.6140 1.988

189.0 523.4 777.2 0.9659 245,124 119496. 161.92 1.652 1.993

194.0 5341 785.5 0.9753 2ul1, 908 117824. 160.73 1.660 1.993

199.0 545.3 793.8 0.98u7 24l 698 116216. 159.60 1.668 1.994

205.0 556.1 802.7 0.9911 24l 471 114693. 158.09 1.672 1.991

210.0 567.2 811.1 1.0013 241,205 113165. 157.14 1.681 1.994

215.0 578.3 820.0 1.0094 243.938 111687. 155.91 1.688 1.993

221.0 588.8 828.8 1.0152 243,647 110326. 15409 1.690 1.990

226.0 600.0 837.7 1.0235 213,365 108938. 153.38 1.697 1.990

231.0 611.1 8l46.6 1.0319 243.069 107591. 152.33 1.704 1.990

236.0 621.6 855.5 1.0379 242.753 106350. 151.08 1.707 1.988

242.0 632.7 863.8 1.0492 242,481 105081. 150.52 1.718 1.993

2u7.0 6u43.3 886. 1 0.9951 241.588 103909, 140.83 1.624 1.899

253.0 654. 1t 816.6 1.5014 243,560 102710. 209.52 2.440 2.676

1 0.477 2.7 141.5 n45 .3 1.1936 362.721 5.851 289978. 613.61 2.989 3.200L

7.9 159.9 618.8 0.7504 366.903 266872. 343 .63 1.788 2,445

13.3 177.9 789.14 0.5996 366.621 248212, 248,21 1.369 2.099

18.6 195.5 866. 1 0.5422 363.575 232883. 205.37 1.193 1.942

23.9 212.7 907.7 0.5211 362.164 219936. 182.26 1.111 1.871

29.2 .+ 229.6 937.2 0.5107 361.348 20884u1. 168.26 1.066 1.838

LE




WEILAND
HYDROGE

RUN

15

L/D B ™ H Q M RE NU NUR NUF
K) (W/CM2K) (W/CM2)  (G/S)
HNHFEHHHHEHHHNHHHEHREHREHEHERHHHEHRHREEHH AR R SRR R SRR HHEHHFRERRH S FH R R R RN R R R HRERER R HEEHHHR R HEHH R RS
34.5 24,3 966. 1 0.4995 360.527 200261. 156.11 1.024 1.821
39.9 262.8 975.5 0.5055 360.252 190569. 148. 4y 1.015 1.819
45.2 279.2 977.7 0.5157 360.216 182917. 143.83 1.018 1.835
50.5 295.5 973.8 0.5310 360.195 176028. 11,17 1.032 1.855
55.8 311.7 968.3 0.5491 360.514 169767. 139.43 1.052 1.868
61.2 327.9 96 .4 0.5664 360.1482 164030. 137.74 1.071 1.875
66.5 3441 261.6 0.5842 360.776 158786. 138.19 1.100 1.889
71.8 360.2 960.5 0.6010 360.766 153921. 136.91 1.119 1.885
77.1 376.3 960.5 0.6176 360.781 149425, 135.73 1.138 1.878
82.14 392.5 961.1 0.6345 360.783 145240, 134,72 1.158 1.767
87.8 408.7 961.1 0.6531 360.779 141313, 134,14 1.181 1.775
93.1 u2y. 7 961.6 0.6719 360.772 137678. 133.72 1.204 1.782
98.4 n40.8 965.5 0.6870 360.484 134248, 132.60 1.221 1.783
103.7 456.9 967.7 0.7058 360.507 131011. 132.26 1.244 1.790
109.0 473.1 970.0 0.7255 360.1493 127970. 132.14 1.269 1.799
114.0 489.2 973.3 0.7ul1 360.227 125099. 131.86 1.292 1.806
120.0 505.2 977.2 0.7633 360.235 122391. 131.72 1.316 1.816
125.0 549 .1 981.6 0.8323 359.969 115673. 134,13 1.1408 1.848
130.0 537.5 986.6. 0.8014 359.961 117369. 131.45 1.362 1.833
135.0 553.5 991.6 0.8210 359.689 115051. 131.145 1.386 1.842
141.0 569.4 997.2 0.8408 359.675 112866. 131.53 1.411 1.855
146.0 585.5 1003.3 0.8603 359.414 110752. 131.53 1.43Y4 1.865
151.0 601.6 1009.4 0.8813 359.374 108733. 131.77 1.460 1.877
157.0 617.7 1016.1 0.9015 359.097 106803. 131.90 1.485 1.890
162.0 633.8 1022.2 0.9248 359.130 104956. 132.148 1.514 1.907
167.0 650.0 1028.8 0.9471 358.845 103186. 132.91 1.542 1.923
173.0 665.5 1036.6 0.9662 358.567 101545. 132.98 1.564 1.936
178.0 681.6 1045.0 0.9871 358.646 99912. 133.21 1.589 1.950
183.0 697.7 1053.3 1.0077 358.293 98343, 133.41 1.613 1.963
189.0 713.3 1062.7 1.0245 358.005 96885. 133.20 1.632 1.973
194.0 729.4 1072.7 1.0419 357.718 95429, 133.00 1.651 1.983
199.0 745.0 1083.8 1.0548 357.459 9uO7h, 132.34 1.663 1.986 -
205.0 761.1 1095.0 1.0697 357.160 92720. 131.87 1.678 1.994
210.0 726.6 1107.2 0.9378 356.885 95676. 120.09 1.487 1.850
215.0 792.7 1119.4 1.0917 356.621 90194 . 130.15 1.695 1.996
221.0 808.3 1132.7 1.0983 356.337 89014. 128.87 1.697 1.992
226.0 823.8 1146.6 1.1031 356.056 87871. 127.42 1.697 1.985
231.0 840.0 1160.5 1.1099 355. 78l 86725. 126.18 1.699 1.981
236.0 855.5 1175.0 1.1129 355.509 85654 124.63 1.696 1.972
242.0 871.1 1189.14 1.1159 355.228 slu61h . 123.13 1.693 1.964
247.0 886.6 12044 1.1170 354.957 83605. 121.48 1.687 1.953
253.0 902.2 1113.3 1.6840 355.511 82626. 180.55 2.532 2.759
2.7 111.2 227.7 1.5815 184. 2114 8.028  L68389. 783.54 3.594 3.262
7.9 118.0 280.0 1.1411 184.794 449839, 696.03 2.390 2.788
13.3 1214.8 309.7 1.0009 184.999 433008. 578.93 2.048 2.572

N

D
CM)

0.477

TABLE: V

1533




WEILAND
HYDROGEN
RUN D L/D TB TW H Q M RE NU NUR NUF
{CM) ) {W/CM2K) (W/CM2) {G/S)
FAEH I R R R R R IR R I3 R R R E R R R AR RRRR R RERA R R AR RE AL RERERRRR AR RE AR RAEERRERERERRHERREREERRRARRRRAE AR R RHH
18.6 131.6 327.1 0.9466 185.112 B17894. 521.08 1.896 . . 2.461
23.9 138.3 338.4 0.9251 185.183 Co4ouoLT., L85.88 "1.815 2.397
29.2 145.0 347.0 0.9167 185.224 391337. L60.52 1.765 2.353
3n.5 151.6 354.3 0.9137 185.278 379690. L40.09 1.727 2.324
39.9 158.1 360.9 0.9136 185.308 368952. L422.81 1.698 2.301
45.2 164.7 366.7 0.9172 185.325 358936. L408.51 1.677 2.285
50.5 171.1 371.7 0.9242 185.353 3u9721. 396.98 1.664L 2.275
55.8 177.6 375.8 0.9351 185.357 341070. 387.89 1.659 2.266
61.2 184.0 379.7 0.9474 185.374 332931. 379.99 1.657 2.259
66.5 190.4 381.2 0.9717 185.378 325320. 377.38 1.678 2.266
71.8 196.7 383.3 0.9919 185. 044 318187. 373.51 1.691 2.265
77.1 203.1 385.6 1.0159 185.401 311429, 371.28 1.711 2.270
82.4 209.3 388.1 1.0374 185.406 305070. 368.40 1.728 2.211
87.8 215.6 390.7 1.0590 185.442 299023. 365.72 1.744 2.217
93.1 221.8 393.5 1.0802 185.434 293315. 363.16 1.761 2.224
98.4 228.1 396.5 1.1010 185.457 287868. 364.85 1.789 2.2u45
103.7 234.3 399.7 1.1214 185. 467 282666. 363.19 1.807 2.254
109.0 240.4 403.1 1.1405 185.457 277734, 361.29 1.824 2.262
114.0 246.6 ho6.6 1.1597 185.487 273009. 359.53 1.841 2.270
120.0 252.8 hi0.2 1.1781 185.485 268478. 357.63 1.857 2.278
125.0 258.9 hin 1 1.1952 185.521 264168. 355.52 1.871 2.284
130.0 265.0 h18.2 1.2714 185.545 260025. 353.24 1.884 2.288
135.0 271.1 he2.4 1.2265 185.501 256039. 350.77 1.895 2.29
141.0 277.2 b26.7 1.2413 185.574 252201. 348.32 1.907 2.296
146.0 283.3 n31.3 1.2539 185.577 248502. 345.38 1.914 2.296
151.0 289.4 435.4 1.2717 185.597 244935, 343.98 1.930 2.304L
157.0 295.5 h39.3 1.2905 185.608 241523, 342.96 1.948 2.315
162.0 301.6 b 1 1.3022 185.636 238226. 340.14 1.955 2.315
167.0 307.6 4hg.6 1.3165 185.626 235038. 338.10 1.966 2.319
173.0 313.7 h53.2 1.3309 185.660 231926. 336.12 1.977 2.324
178.0 319.8 457.9 1.3443 185.662 228941, 334.02 1.987 2.328
183.0 325.8 he2.7 1.3570 185.682 226049. 331.83 1.996 2.330 -
189.0 331.9 n67.5 1.3706 185.867 223246. 329.94 2.006 2.335
194.0 337.9 hWiz2.5 1.3808 185.718 220528. 331.48 2.027 2.352
199.0 3.0 477.5 1.3917 185.715 217890. 329.26 2.035 2.354
205.0 350.0 ngz2.7 1.4002 185.729 215352. 326.60 2.039 2.353
210.0 356.1 u4g7.7 1.4107 185.741 212863. 324.45 2.046 2.355
215.0 362.1 493.0 1.4193 185.770 270444, 321.94 2.050 2.354
221.0 368.2 na3. 4 1.4266 185.774 208093. 319.22 2.052 2.352
226.0 374.2 503.8 1.4335 185.797 205805. 316.50 2.055 2.319
231.0 380.3 509. 4 1.4391 185.803 203579. 313.57 2.055 2.345
236.0 386.3 515.0 1.4440 185.793 207411, 310.59 2.054 2.340
2u42.0 392.4 520.7 1.4480 185.826 199300. 307.50 2.053 2.335
2u47.0 398.4 526.5 1.4514 185.859 197242, 304.37 2.050 2.328
253.0 boh. 4 L75.2 2.6172 185.240 195255. 542.15 3.685 3.910

TABLE: V

6¢




WE1LAND
HYDROGE

RUN

16

L/D B W H Q M RE NU NUR NUF
{W/CM2K) (W/CM2) (G/S)

HHH R R R R R IR R H R R H R R H RN B E R R H R R E R R R R R R0 R R R H MM AR NI R R R R R HHHH
2.7 123.7 339.4 1.4860 320.562 7.938 L30755. 866.79 3.080 3.188
7.9 135.6 hyh .3 1.0438 322.243 LOou796. 558.36 2.084 2.670

13.3 147.5 497.3 0.9225 322.771 382493. 456.01 1.779 2.474
18.6 159.1 531.7 0.8678 323.351 363261. 399.23 1.623 2.353
23.9 170.7 659.1 0.6626 323.601 346410. 285.31 1.205 1.935
29.2 182.1 579.4 0.8153 323.900 331508. 330.20 1.445 2.193
34.5 193.4 596.6 0.8041 324.186 318222. 307.63 1.392 2.150
39.9 204.7 611.1 0.7984 324,460 306293. 289.62 1.353 2.121
L5.2 215.8 623.3 0.7963 324,447 295465. 274.73 1.323 2.098
50.5 226.9 633.8 0.7981 324.737 285585. 265.58 1.3M1 2.094
55.8 237.9 643.3 0.8011 324.712 276571. 256.04 1.297 2.077
61.2 248.9 651.1 0.8081 324.990 268272. 248.57 1.291 2.066
66.5 259.8 658.3 0.8157 325.011 260563. 241.88 1.287 2.047
71.8 270.7 665.0 0.8251 325.273 253415, 236.26 1.287 2.030
77.1 281.6 670.5 0.8363 325.27h 246767. 231.59 1.290 2.013
82.4 292.4 676.1 0.8486 325.579 240534, 227.56 1.296 1.901
87.8 303.2 680.5 0.8629 325.553 23467T7. 224 .34 1.305 1.897
93.1 314.0 685.0 0.8777 325.578 229188. - 221.49 1.315 1.895
98.4 32L4.8 688.3 0.8956 325.550 224007. 219.61 1.330 1.897
103.7 335.6 691.1 0.9166 325.851 219106. 221.32 1.360 1.917
109.0 346.3 693.3 0.9392 325.850 214462, 220.97 1.383 1.927
114.0 357.1 695.0 0.964L5 325.840 210055. 221.29 1.4170 1.939
120.0 367.8 697.2 0.9894 325.842 205886. 221.55 1.437 1.954
125.0 378.6 698.8 1.0175 325.825 201896. 222.51 1.467 1.970
130.0 389.5 701.1 1.0458 325.836 198058. 223.44 1.498 1.987
135.0 400.1 703.3 1.0748 325.843 194480. 224 .62 1.530 2.005
141.0 410.9 705.5 1.1060 325:840 191008. 226.15 1.565 2.028
146.0 L21.7 707.7 1.1391 325.846 187686. 228.02 1.603 2.052
151.0 L32.5 711.1 1.1699 325.841 184478. 229.34 1.636 2.073
157.0 Luz.2 713.8 1.2041 325.842 181452, 231.37 1.675 2.10
162.0 453.9 717.2 1.2379 325.843 178536. 233.24 1.713 2.126
167.0 e, 7 720.5 1.2739 325.835 175720. 235.44 1.753 2.155
173.0 b475.5 723.8 1.3121 325.851 173014, 237.99 1.796 2.187
178.0 L86.3 127.7 1.3484 325.564 170403. 240.11 1.837 2.216
183.0 497.0 732.2 1.3844 325.565 167903. 242,14 1.877 2.245
189.0 507.8 737.7 1.4158 325.555 165480. 243,31 1.910 2.269
194.0 518.5 743.8 1.4436 325.292 163154, 243.87 1.938 2.288
199.0 529.3 751.6 1.4630 325.274 160895. 243.01 1.955 2.297
205.0 540.0 760.5 1.4740 325.017 158723. 2L40.84 1.961 2.296
2170.0 550.7 770.5 1.4775 324,721 156622. 237.54 1.957 2.285
215.0 561.6 781.6 1.4748 324.455 154558. 233.33 1.945 2.267
221.0 572.2 793.3 1.4603 322.888 152620. 227.53 1.918 2.234
226.0 582.7 805.0 1.4550 323.333 1507471, 223.33 1.903 2.214
231.0 593.3 816.6 1.4453 322.783 148918. 218.59 1.882 2.189
236.0 604.4 827.2 1.4477 322.515 147058. 215.65 1.877 2.178

N

D

0.477

TABLE: V

07




WE I LAND
HYDROGEN

RUN D L/D T8 ™ H Q M RE NU NUR NUF

(CM) K) (W/CM2K) (W/CM2)  (G/S)
W R W2 H NI MK H A H R I R H R K H e H I H 3 K HH R R N M R M H M M H M R H R M 3 R 3 K R I R MR A R R

242.0 615.0 822 1.54169 321.950 145342, 208.08 1.830 2.128

247.0 625.5 862.7 1.3514 320.582 143676. 195.71 1.739 2.035

253.0 636.1 7844 2.1817 323.618 142056. 311.64 2.796 3.0U5

2.7 113.3 379.2 1.5540 413.190 7.938 457122, 984 .67 3.339 3.637

7.9 129.0 566.6 0.9523 116.789 418858. 534.23 1.941 2.721

13.3 4.3 6871.1 0.7817 419,555 388059. 394,27 1.521 2.387

18.6 159.6 746.6 0.7138 419,040 362575. 327.52 1.333 2.222

23.9 1741 789.4 0.6787 417.362 341310. 286.27 1.223 2.120

29.2 189.1 823.8 0.65L49 u15.679 323144, 255.96 1.144 2.042

3.5 203.6 837.2 0.6547 4L, 825 307425. 238.71 1.112 2.024

39.9 217.8 850.5 0.6548 U1y .270 29362, 223.95 1.084 2.009

45.2 231.9 858.8 0.6604 413.997 281399. 215.71 1.077 2.021

50.5 245.9 862.7 0.6708 413.73L 270u4k . 208.44 1.075 2.026

55.8 259.8 863.3 0.6856 413,721 260563. 203.30 1.082 2.026

61.2 278.7 £63.3 0.7077 u13.729 248497 197.71 1.095 2.000

66.5 287.5 862.2 0.7200 413.760 2143298 195.87 1.105 2.012

71.8 301.2 859.04 0.7418 n1i.048 235731. 193.94 1.124 2.004

77.1 315.0 856.6 0.76L4 414049 228722. 192. 41 1.14h 1.993

82.14 328.7 853.8 0.7889 414,303 222207. 191.49 1.168 1.860

87.8 342.3 850.5 0.8153 414,308 216157. 193.66 1.204 1.882

93.1 356.0 847.7 0.8431 uiy.571 210499. 193.93 1.233 1.893

98.4 369.7 8U5.5 0.8714 414,592 205173. 194.31 1.26L 1.90n

103.7 383.4 gl 0.8993 uiy.577 200188. 194. 64 1.293 1.915

109.0 397.1 8113.8 0.9279 u1l.565 195493, 195. 14 1.323 1.927

114.0 110.8 843.8 0.9573 Uiy 564 191043. 195.79 1.355 1.939

120.0 u2h .y 845.5 0.98L6 414,571 186853. 196.03 1.383 1.952

125.0 438.1 8h7.2 1.0135 4. 577 182883. 196.61 1.413 1.96L

130.0 451.8 850.0 1.0807 Lih. 314 179101. 196.83 1.441 1.975

135.0 u65.5 853.3 1.0684 414,302 175521. 197.19 1.470 1.986

141.0 u79.2 857.7 1.0937 414,026 172113. 197.12 1.495 1.998

146.0 4928 862.2 1.1203 413.76L 168864 . 197.31 1.521 2.009

151.0 506.5 867.7 1.1454 413, Thi 165763. 197.25 1.546 2.019

157.0 520.2 873.3 1.1709 413.458 162799. 197.28 1.571 2.031

162.0 533.8 878.8 1.1975 413,204 159974 . 197.53 1.597 2.0u3

167.0 547.5 885.0 1.2235 §12.931 157257. 197.67 1.623 2.055

173.0 561.1 891.1 1.2504 112,631 154662, 197.99 1.649 2.070

178.0 5840 897.7 1.3142 112.366 150527. 201.37 1.718 2.112

183.0 588.3 905.0 1.3013 412.078 1L9775. 198.19 1.698 2.095

189.0 601.6 912.2 1.3260 411.796 147517, 198.27 1.721 2.108

194.0 615.5 920.0 1.3517 417.517 145253, 198.36 1.746 2.121

199.0 628.8 928.3 1.3734 u11.257 143159. 198.03 1.765 2.131

205.0 6u2.7 937.2 1.3958 110.985 141055. 197.68 1.785 2.141

210.0 656.1 946.6 1.4135 410.700 139106. 196.84L 1.799 2.146

215.0 669.04 956.6 1.4289 410,411 137223. 195,73 1.810 2.149

221.0 683.3 967.2 1.4447 410.134 135326. 194.58 1.821 2.153

TABLE: V

Ly




TABLE: V

WE 1 LAND

HYDROGEN

RUN D L/D TB W H Q M RE NU NUR NUF

(CM) ( K) K (W/CM2K) (W/CM2)  (G/S)

3616 HH B I HE D H 0K H I W R K R R R R 3 A R 3 3 M R H R R R R 36 K MR e H e M 3 e e e W R M I MR W
226.0 696.6 978.3 1.4542 409.599 133566. 192.78 1.825 2.149
231.0 710.0 990.0 1.4618 409.303 ° 131861. 190.79 1.826 2.143
236.0 723.3 1002.2 1.4667 409.046 130208. - 188.53 1.824 2.135
242.0 737.2 1015.5 1.4686 408.760 128541, 185.85 1.818 2.123
247.0 750.5 1031.1 1.4540 407.928 126989. 181.31 1.793 2.092
253.0 763.8 958.8 2.1004 409.577 125483. 258.16 2.579 2.838

4%




WOLF
HELIUM

RUN

1

D L/D B ™ H Q M RE NU NUR NUF
cM) K) K) (W/CM2K) (W/CM2)  (G/S)

HEHHHHERHHF AR ERE R HERH AR ERE AR R EREE B HHE AR EER R HEREHEHA R R R R AR RERR R AR E R R REREFEHERHHRERHFEH AR R R AR A HHH
1.092 4.0 304.6 686.1 0.0769 29.337 3.551 20436. 53,22 2.229 2.435
6.0 316.5 738.1 0.0703 29.638 . 19926. u7.4h 2.027 2.388

8.0 328.3 783.1 0.0658 29.925 19450. 43,34 1.888 2.337

10.0 340.1 818.1 0.0631 30.161 19002. 40.61 1.802 2.304

12.0 351.7 848.1 0.0612 30.379 18586. 38.52 1.740 2.276

14.0 363.1 877.1 0.0594 30.531 18199. 36.61 1.682 2.238

16.0 374.6 905.1 0.0579 30.715 17829. 34.96 1.633 2.202

18.0 386.1 933.1 0.0563 30.796 17476. 33.32 1.581 2.156

20.0 397.3 956.1 0.0551 30.789 17150. 32.00 1.542 2.118

22.0 408.5 977.1 0.0542 30.818 16838. 30.90 1.511 2.088

24.0 419.6 995.1 0.0535 30.789 16543, 29.97 1.486 2.062

1.092 5.0 305.9 658.1 0.0891 31.381 4.233 24291, 61.49 2.242 2.418
6.0 316.6 711.1 0.0804 31.717 23749, 54,24 2.014 2.345

8.0 327.1 749 .1 0.0759 32.029 23243, 50.12 1.893 2.312

10.0 337.7 778.1 0.0733 32.281 22759. 47.39 1.821 2.292

12.0 348.6 806.1 0.0711 32.528 22287. 45,02 1.759 2.265

14.0 359.1 828.1 0.0698 32.736 21855. 43,33 1.720 2.248

16.0 369.6 850.1 0.0686 32.962 21443, 41.79 1.684 2.226

18.0 380.1 870.1 0.0676 33.124 21050. 40. 42 1.653 2.204

20.0 390.6 891.1 0.0665 33.283 20675. 39.06 1.620 2.176

22.0 401.6 908.1 0.0658 33.327 20300. 37.94 1.597 2.153

24.0 512.1 928.1 0.0647 33.385 19957. 36.68 1.565 2.121

1.092 4.0 310.1 613.1 0.1109 36.929 5.135 29202. 75.85 2.387 2.548
6.0 319.6 688.1 0.0993 36.592 28626. 66.58 2.129 2.4146

8.0 329.6 720.1 0.0928 36.238 28050. 60.97 1.982 2.382

10.0 339.1 7491 0.0874 35.834 27529. 56.35 1.859 2.306

12.0 348.6 773.1 0.0836 35.488 27032. 52.93 1.772 2.247

14.0 359.1 793.1 0.0808 35.067 26508. 50.16 1.706 2.193

16.0 368.6 816.1 0.0774 34.636 26055. u7.23 1.629 2.121

18.0 373.6 836.1 0.0740 34.225 2582L. uL .76 1.554 2.053

20.0 392.6 855.1 0.0730 33.762 24993, 42.73 1.523 2.006
22.0 397.1 869.1 0.0706 33.323 24805, 41.02 1.471 1.955 -

24.0 406.6 881.1 0.0692 32.835 28421 . 39.58 1.437 1.915

1.092 4.0 310.6 653.1 0.1153 39.1490 6.393 36320. 78.78 2.082 2.237
6.0 320.1 701.1 0.1052 40.081 35605. 70.46 1.892 2.189

8.0 323.6 733.1 0.0990 40.540 35350. 65.84 1.778 2.166

10.0 339.1 756.1 0.0993 41.408 34276. 6l4.03 1.773 2.207

12.0 348.6 779.1 0.0971 41.801 33656. 61.48 1.727 2.197

14.0 358.1 803.1 0.0924 41.118 33065. 57.u47 1.638 2.118

16.0 367.4 823.1 0.0931 42,425 32510. 56.94 1.645 2.152

18.0 377.1 83,1 0.0912 u2.499 31956. 54.82 1.605 2.120

20.0 386.4 861.1 0.0902 u2.817 314046. 53.36 1.583 2.104

22.0 395.8 876.1 0.0896 43,034 30951. 52.17 1.567 2.093

210 405.1 888.1 0.0896 43.276 30L80. 51.38 1.562 2.092

1.0927 4.0 90.1 533.1 0.0508 22.504 I_587 58959. 78.53 1.409 2.161

TABLE: VI
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WOLF
-HELTUM

RUN D
(CM)

L/D 8 W H Q M RE NU NUR NUF
K K) (W/CM2K) (W/CM2) (G/S)
FEH AR RO R R B AR R R R R I R4 R R 3 R M A 3 1R H R B R 0 B E R H T B30 T30 0 R 30 00 0 316 130 3636 6 54636 4 06 56 3 36 2 e

6.0 97.1 6h6.1 0.0434 23.826 56120. 63.86 1.192 2.061

8.0 105.1 751.1 0.0382 24677 53265. 53.35 1.038 1.958
10.0 113.1 843.1 0.0348 25.404 50749. L6.30 0.936 1.887
12.0 120.1 923.1 0.0323 25.936 L8777. 41.31 0.862 1.845
4.0 128.1 988.1 0.0305 26.230 L6TUH6. 37.38 0.807 1.804
16.0 136.1 1043.1 0.0292 26.484 L4915, 34.39 0.767 1.774
18.0 1431 1083.1 0.0284 26.696 L3453, 32.35 0.741 1.764
20.0 151.1 1105.1 0.0280 26.712, L1921, 30.77 0.725 1.751
22.0 158.1 1113.1 0.0280 26.740 L0687. 29.87 0.721 1.759
24.0 166.1 1109.1 0.0283 26.686 39383. 29.22 0.724 1.764

6 1.092 .o 94 .1 673.1 0.0528 30.571 L.673 58376. 79.32 1.434 2.354h
6.0 103.1 843.1 0.0416 30.784 54963. 58.84 1.116 2.091

8.0 112.1 968.1 0.0363 31.072 52010. L8.58 0.963 1.966

10.0 121.1 1065.1 0.0331 31.246 Louy27. L42.10 0.870 1.885

12.0 131.1 1131.1 0.0314 31.400 46907. 37.90 0.816 1.845

4.0 140.1 1173.1 0.0306 31.609 LL4896. 35.35 0.788 1.836

16.0 149.1 1198.1 0.0302 31.679 L3090. 33.49 0.772 1.831

18.0 158.1 1265.1 0.0288 31.881 L1455, 30.72 0.730 1.795

20.0 167.1 1223 .1 0.0302 31.891 39968. 31.06 0.760 1.837

22.0 177.1 1213.1 0.0308 31.908 38L65. 30.48 0.769 1.847

24.0 186.1 1193.1 0.0317 31.921 37227. 30.37 0.787 1.869

7 1.092 4.0 89.1 493.1 0.0559 22.583 5.060 65528. 87.06 1.435 2.151
6.0 97.1 593.1 0.0494 24,502 61915, 72.69 1.254 2.100

8.0 104.1 695.1 0.0436 25.767 59136. 61.28 1.097 2.013

10.0 111.1 803.1 0.0385 26.642 56651. 51.83 0.960 1.909

12.0 119.1 896.1 0.0351 27.272 54112, 45.14 0.867 1.837

14.0 126.1 973.1 0.0327 27.696 52111, L0.50 0.802 1.792
16.0 134.1 1038.1 0.0310 28.024 50038. 36.86 0.754 1.754
18.0 141.1 1083.1 0.0299 28.165 L8387. 34.38 0.722 1.734

20.0 149.1 1113.1 0.0293 28.245 L6658. 32.49 0.703 1.717

22.0 156.1 1123.1 0.0292 28.236 45267. 31.41 0.696 1.722

24.0 163.1 1118.1 0.0296 28.268 43975. 30.93 0.701 1.738

8 1.092 4.0 92.1 596.1 0.0567 28.576 5.166 65451. 86.39 1.426 2.259
6.0 101.1 Th3.1 0.0467 29.981 61547. 66.91 1.160 2.084

8.0 109.1 8G66. 1 0.0408 30.885 58532. 55.59 1.003 1.977

10.0 118.1 978.1 0.0367 31.562 55550. L7.46 0.893 1.885

12.0 126.1 1060.1 0.0343 32.036 53199. L42.48 0.827 1.847

14.0 134.1 1123.1 0.0328 32.439 5108L4L. 39.00 0.785 1.828

16.0 143.1 1168.1 0.0317 32.492 L4g9hL1. 36.11 0.752 1.799

18.0 151.1 1193.1 0.0312 32.510 L7216. 34.29 0.735 1.792

20.0 160.1 1203.1 0.0312 32.541 L5u4L47, 33.01 0.729 1.789

22.0 168.1 1198.1 0.0316 32.548 LL0O08. 32.37 0.734 1.804

24.0 176.1 1178.1 0.0325 32.565 L2679. 32.29 0.750 1.830

9 1.092 L.o 97.1 898.1 0.0552 Ly 215 5.251 6L251. 81.23 1.360 2.452
6.0 108.1 1083.1 0.0442 43.095 59860. 60.59 1.074 2.179

TABLE: VI

Py




TABLE: VI

WOLF
HELIUM
RUN D L/D B ™ H Q M RE NU NUR NUF
(CM) ( K) ( K) (W/CM2K) (W/CcM2) (G/S)
AR W R HH R H R R0 R R R R R R M AR 303 M AR B H R R R R R 3 R R R R R R E R R R R R R R H IR AR RR KRR AR R R R
8.0 119.1 1198.1 0.0390 L2.081 56153. 50.15 0.935 2.036
10.0 130.1 1273.1 0.0361 L1.262 52974L. b3.79 0.856 1.947
12.0 1.1 1313.1 0.0348 LO.785 50212. u0.02 0.816 1.913
14.0 151.1 13411 0.0340 L0.460 L7994, 37.37 0.790 1.896
16.0 162.1 1358.1 0.0339 LO.544 L4L5820. 35.57 0.781 1.894
18.0 173.1 1358.1 0.0343 L0.645 L3877. 34.46 0.783 1.903
20.0 184.1 1348.1 0.0354 41.205 L2130. 34.15 0.802 1.937
22.0 195.1 1328.1 0.0368 L1.694 LOo547. 34.17 0.827 1.978
24.0 206.1 1296.1 0.0390 L2.510 39106. 34.93 0.870 2.042
10 1.092 4.0 90.1 428.1 0.0666 22.510 5.033 64697. 102.96 1.715 2.436
6.0 97.1 501.1 0.0573 23.149 61582. 84.32 1.461 2.296
8.0 104.1 573.1 0.0506 23.731 58818. 71.11 1.278 2.171
10.0 111.1 649.1 0.0453 24,371 56347. 60.99 1.134 2.060
12.0 118.1 719.1 0.0414 24.881 54121. 53.54 1.028 1.977
4.0 125.1 786.1 0.0386 25.514 52104. 48.05 0.952 1.923
16.0 132.1 8u8.1 0.0365 26.134 50265. L43.84 0.893 1.885
18.0 139.1 303.1 0.0349 26.663 Lg582. 40.51 0.848 1.857
20.0 146.1 955.1 0.0336 27.182 L7034, 37.76 0.811 1.837
22.0 153.1 998.1 0.0328 27.716 L5604. 35.74 0.787 1.834
24.0 160.1 1033.1 0.0323 28.197 Lu278. 34,17 C.771 1.838
11 1.092 L.0 90.1 653.1 0.0639 35.975 5.208 66947 . 98.79 1.601 2.642
6.0 100.1 803.1 0.0513 36.063 62457. 73.99 1.267 2.357
8.0 109.1 943.1 0.0433 36.112 59009. - 59.00 1.058 2.159
10.0 118.1 1053.1 0.0387 36.184 56003. 50.04 0.935 2.041
12.0 127.1 11311 0.0362 36.344 53354. L. 60 0.866 1.988
14.0 136.1 1183.1 0.0349 36.540 50999. 4L1.10 0.828 1.965
16.0 145.1 1216.1 0.0343 36.735 L8890. 38.72 0.807 1.958
18.0 154.1 1231.1 0.0344 37.048 L6987. 37.32 0.803 1.971
20.0 163.1 1233.1 0.0349 37.343 L5260. 36.47 0.808 1.990
22.0 172.1 1221.1 0.0360 37.764 L3684, 36.31 0.828 2.030
24,0 181.1 1196.1 0.0377 38.265 L2239. 36.77 0.861 2.084

Sy




TABLE: VI

WOLF
HEL UM
RUN D L/D B ™ H Q M RE - NU NUR NUF
cM) ( K) ( K) (W/CM2K) (W/CM2)  (G/S)
HEHHHRAH R R R HERAAEAHEREHHERAREHEAEHFEREHE RN R LR R H R H R E R R R R 3 3 H H 3 H R H 55 33 3030 3 36 303030 30303056 3 1 H 3 0 4036 30 13 36 30 - 3F
18 0.774 10.6 321.6 517.7 0.1377 27.004 3.945  30895. 65.19 1.961 2.192
21.3 352.2 567.7 0.1301 28.043 29099.  58.01 1.831 2.146
31.9 3744 600.5 0.1271 28.738 279L7. 54.43 1.774 2.107
19 0.774 10.6 326.1 520.0 0.1659 32.166 4.832  37498. 77.83 2.005 2.235
21.3 356.1 569. 4 0.1586 33.834 35382. 70.21 1.895 2.214
31.9 378.3 600.0 0.1564 34.668 33996. 66.52 1.854 2.191
20 0.774 10.6 326.1 518.8 0.2407 46.401 7.135 55374, 112.92 2.130 2.373
21.3 353.8 565.5 0.2291 48.492 52466. 101.84 2.006 2.343
31.9 375.5 596.6 0.2237 49.462 504L38. 95.61 1.943 2.299
23 0.774 10.6 326.6 647.2 0.1194 38.274 3.304  25613. 55.95 1.956 2.350
21.3 377.2 736.1 0.1134 40.698 23292. L8.32 1.823 2.30L
31.9 4G4 788.8 0.1089 40.777 21889. 43.61 1.729 2.215
2h 0.492 16.7 321.6 W77.7 0.3002 46.864 3.240  39889. 90.40 2.217 2.494
33.5 361.6 S41.1 0.2630 47.193 36920. 73.30 1.912 2.210
50.2 391.1 573.8 0.2699 49.331 35061. 71.44 1.942 2.256
25 1.092 7.5 325.5 753.8 0.0698 29.897 3.551 19570. 46.22 2.004 2.435
: 15.0 369.4 893.3 0.0586 30.699 18003. 35.69 . 1.654 2.219
22.6 412.7 982.2 0.0540 30.750 16732. 30.57 1.502 2.076
26 1.092 7.5 32u.4 72U .4 0.0799 31.960 4.233  23382. 53.02 1.994 2.394
15.0 36L. 4 8u2. 7 0.0688 32.909 21655. 42.28 1.690 2.228
22.6 405.0 917.7 0.0651 33.381 20199. 37.32 1.577 2.133
27 1.092 7.5 327.2 699.4 0.0977 36.366 5.135  28202. 64. 47 2.087 2.470
15.0 363.8 807.7 0.0785 34845 26293. 48.29 1.653 2.144
22.6 400.5 873.3 0.0700 33.09L ) 24679. 40.L2 1.455 1.936
28 1.092 7.5 327.7 710.5 0.1057 40.459 6.393  35073. 69.67 1.894 2.254
15.0 363.8 833.3 0.0893 41.921 32736. 5494 1.578 2.072
22.6 399.4 878.8 0.0899 43.102 30782. 52.01 1.569 2.095
30 1.092 7.5 102.7 683.3 0.0423 24.557 4.587  54102. 59.95 1.152 2.086
15.0 131.6 1023.3 0.0296 26.393 45942, 35.62 0.780 1.788
22.6 160.5 1098.3 0.0285 26.726 40304. 30.09 0.732 1.773
31 1.092 5.8 110.0 881.1 0.0398 30.690 4.673  52707. 53.93 1.058 1.952
10.4 145.0 1185.0 0.0305 31.720 43922, 3444 0.782 1.660
15.0 180.0 1188.3 0.0317 31.964 38081. 31.03 0.790 1.665
36  1.092 5.8 102.2 649. 4 0.0466 25.500 5.060  59902. 66.28 1.174 1.983
10.4 130.5 1007.2 0.0319 27.965 50970. 38.60 0.778 1.610
15.0 158.8 1107.2 0.0298 28.260 LLTT3. 31.68 0.708 1.535
37 1.092 5.8 107.2 788.3 0.0452 30.786 5.166  59256. 62.29 1.113 1.987
10.4 139.4 1142.2 0.0324 32.490 49821. 37.54 0.770 1.637
15.0 171.1 1173.8 0.0325 32.590 43527. 32.90 0.752 1.617
38 1.092 5.8 116.1 1096. 1 0.0437 42.238 5.251 57149. 56.36 1.036 2.038
10.4 157.2 1378.8 0.0331 40.437 L6787. 35.43 0.765 1.676
15.0 198.8 1292.2 0.0384 41.98L 40063 . 35.20 0.860 1.799
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WOLF
HEL I UM
RUN D L/D TB ™ H Q M RE NU NUR NUF
(cM) K) K) (W/CM2K) (W/CM2)  (G/S)
e M K H 3 36 R 1 H 3 H 3 H R e 30 M 1 K H 3 3 3 e A 96 30 3 H 0 H 0 1 e M e R I K W 3 R M K R M R H H W 3 N K
u7 1.092 5.8 102.2 540.5 0.0539 23.626 5.033 59579. 76.66 1.364 2.1507
: 10.1 128.8 816.6 0.0376 25.860 51127, 45,89 ~0.923 ©1.751
15.0 155.5 10141 0.0324 27.828 45159, 3L.93 T 0,775 1.625
ug 1.092 5.8 106.1 853.3 0.0483 36.090 5.208 60151, 67.02 1.183 2.187
10.4 141.1 1196.6 0.0347 36.627 49835, 39.89 0.818 1.767
15.0 175.5 1201.1 0.0370 37.945 43145, 36.83 0.848 1.821
64 1.092 5.8 96.6 471.6 0.0712 26.700 6.663 81841, 105.07 1.450 2.221
10.4 110.5 620.5 0.0556 28.356 74902, 75.09 1.112 2.004
15.0 123.8 790.5 0.0458 30.533 69479, 57.38 0.902 1.872
69 1.092 5.8 117.2 735.0 0.1443 89.145 17.483 189074, 187.51 1.32y 2.229
10.4 133.8 972.7 0.1143 95.885 173192. 136.05 1.030 2.078
15.0 150.5 1202.2 0.0942 99.067 160287. 103.77 0.836 1.944
70 1.092 5.8 120.5 757.7 0.1462 93.161 17.731  188241. 186.149 1.322 2.227
10.4 137.7 997.7 0.1164 100. 104 172361. 135.95 1.034 2.081
15.0 155.0 1229.4 0.0956 102.716 159470. 103.31 0.836 1.936
71 1.092 5.8 ol n 490.5 0.0987 39.096 10.413  129877. 147.91 1.411 2.212
10.4 107.2 625.5 0.0819 42,451 119443, 112.87 1.151 2.109
15.0 120.5 767.2 0.0687 4L 426 110551. 87.63 0.951 1.969
72 1.092 5.8 99 .14 537.7 0.1250 54.791 14.177  170897. 181.05 1.386 2.208
10.14 112.7 683.3 0.1034 58.995 157279. 137.83 1.128 2.100
15.0 126.1 823.3 0.0892 62.192 146097. 110.45 0.959 2.011
73 1.092 5.8 111.1 6144 0.14214 71.674 16.005  179318. 191.70 1.412 2.268
10.4 126.1 780.5 0.1174 76.831 16L940. 145.37 1.145 2.152
15.0 10411 934.14 0.1006 79.809 153149, 115.66 0.967 2.0u42
74 1.092 5.8 136.1 797.2 0.1611 106.504 18.857 18478k, 189.68 1.364 2.239
10.4 154 .4 1018.8 0.1312 113.415 169999. 142,12 1.093 2.117
15.0 173.3 1207.2 0.1133 117.139 157533. 113.73 0.929 2.014
75 1.092 5.8 118.8 1065.0 0.0341 32.262 3.385 36270. 43.90 1.161 2.235
10.4 148.8 1271.6 0.0285 31.999 31264. 31.62 0.942 2.040
15.0 178.3 1327.2 0.0275 31.594 27754, 27.09 0.888 1.989
76 1.092 5.8 105.0 984.14 0.0478 42,037 6.119 71164, 66.79 1.031 2.023
10.4 126.6 1268.3 0.0386 4. 068 62876. 47.65 0.812 1.891
15.0 8.3 1355.0 0.0360 43.440 56654 . 40.04 0.741 1.850
77 1.092 5.8 101.1 906. 1 0.0575 u6.287 7.698 91785. 82.37 1.037 2.000
10.4 120.5 1242.7 0.043L u8.70L 81725. 55.36 0.765 1.806
15.0 139.1 1366.1 0.0390 47.840 74239, 45.19 0.674 1.746
78 1.092 5.8 100.0 877.17 0.0615 17.833 8.302 99708. 88.75 1.046 2.001
10.4 118.3 1227.2 0.0U458 50.787 89224 . 59.14 0.761 1.804
15.0 137.2 1367.2 0.0415 51.0u5 80915. 18.60 0.677 1.769
79 1.092 5.8 97.7 808.8 0.0716 50.915 9.619  117250. 104.87 1.085 2.030
10.4 115.0 1711 0.0521 55.023 1053410, 68.56 0.773 1.815
15.0 132.2 1365.0 0.0L49 55.351 96075. 53.88 0.65U 1.743
80 1.092 5.8 96.6 807.7 0.0770 54.755 10.666  131007. 113.63 1.076 2.021
10.4 113.8 1178.3 0.0567 60.3504 117571. 75.09 0.775 1.835
15.0 131.6 1383.3 0.0u485 60.705 106837. 58.37 0.651 1.751

TABLE: VI

Ly




WOLF

HEL I UM

RUN D L/D T8 ™ H Q M RE NU NUR NUF

K) {(W/CM2K) (W/CM2)  (G/S) :

3K K H I I HE B A N R HH R NN M R H RN R K H e H R N M R M R H e H M H A H 3 3 I K H e R R

81 1.092 5.8 96.1 772.2 0.0854 57.739 11.710  144369. 126.51 1.108 2.051
10.4 112.7 1139.4 0.0626 64.269 129909. 83.4l 0.795 1.862
15.0 129.4 1373.8 0.0525 65.333 118612. 63.89 0.655 1.773

82 1.092 5.8 96.1 773.3 0.0935 63.320 12.802  157841. 138.51 1.130 2.092
10.4 112.7 1132.2 0.0678 69.118 142031. 90.38 0.802 1.872
15.0 130.0 1381.6 0.0565 70.719 129315, 68.57 0.656 1.777

83 1.092 5.8 100.0 817.2 0.0827 59.314 12.004  144169. 119.34 1.047 1.950
10.4 116.1 1206.1 0.0598 65.182 130634, 78.19 0.7u2 1.759
15.0 132.2 1407.2 0.0521 66. 1427 119898. 62.53 0.635 1.723

84 1.092 5.8 98.3 782.2 0.0962 65.790 14,081  171007. 140.38 1.07h4 1.980
10.4 1144 1157.7 0.0706 73.659 154712, 93.20 0.773 1.809
15.0 130.0 1418.8 0.0583 75.142 142231, 70.75 0.627 1.724

85 1.092 5.8 97.7 768.8 0.1139 76.439 16.632  202739. 166.83 1.114 2.045
10.4 113.3 1133.3 0.0834 85.068 183917. 110.81 0.800 1.863
15.0 128.8 1415.5 0.0674 86.721 168949. 82.26 0.635 1.753

86 1.092 5.8 97.2 780.0 0.1254 85.620 21.691  265u411. 184.36 0.992 1.836
10.4 112.7 1141.6 0.0922 94.863 240645, 122.90 0.715 1.676
15.0 128.3 14261 0.0753 97.722 220973. 92.17 0.574 1.595

87 1.092 5.8 97.7 7850.0 0.1316  1020.192 19.886  2u42u407. 192.75 1.116 5.536
10.4 113.3 R 0.0975 100.533 219901. 129.55 0.811 1.897
15.0 128.8 1421.6 0.0788 101.870 202005. 96.18 0.6ul 1.780

TABLE: VI
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WOLF
HYDROGEN
RUN D L/D TB T™ H Q M RE NU NUR NUF
(cM) K) K) (W/CM2K) (W/CM2)}  (G/S)
H M B K I N e 36 H R H N 3 0 R K R RN R K A N R R R H 0 M R R R R e 3 3 M B 6 H 3 MR K W 6 T M W R
1 0.772 5.0 152.1 823.1 0.3487 233.977 5.728 167064, 270.74 2.049 2.819
10.0 183.1 988.1 0.2990 210.695 147336. 194.87 1.632 2.540
15.0 221.1 1073.1 0.2887 245,972 129664 . 157.48 1.467 2.380
20.0 2521 1113.1 0.2890 248 .829 118635. 142.23 1.419 2.338
25.0 278.1 11471 0.2866 247.335 111002. 129.73 1.369 2.284
30.0 302.9 1155. 1 0.2861 243814 104759. 120.42 1.335 2.233
35.0 323.6 1168.1 0.2836 239.500 100171. 112.83 1.301 2.202
40.0 342.1 1173.1 0.2786 231.516 96U67. 107.10 1.270 2.165
2 0.772 5.0 169.1 673.1 0.4488 226.195 7.281  197670. 315.31 2.086 2.628
10.0 193.1 833.1 0.3672 235.008 180673. 227.61 1.620 2.342
15.0 223.1 968. 1 0.3255 242497 163833. 177.76 1.368 2.125
20.0 247.6 1073.1 0.2992 216.989 152666. 149.52 1.219 1.992
25.0 269.1 1123.1 0.2882 246.122 14297 . 134.16 1.147 1.929
30.0 287.1 1123.1 0.2895 2u2.022 138098. 127.504 1.131 1.918
35.0 303.1 1168.1 0.2740 237.010 133116. 115.26 1.055 1.856
40.0 318.1 10481 0.3158 230.53L 128830. 127.49 1.201 1.998
3 0.772 5.0 175.1 768.1 0.4309 255.523 7.972 211359, 292.93 1.837 2.379
10.0 201.1 933.1 0.3620 264.983 192436, 215.95 1.463 2.167
15.0 232.5 1078.1 0.3219 272.198 1714420. 169.72 1.243 1.980
20.0 260.1 1193.1 0.2959 276.07L 161654. 141.80 1.105 1.853
25.0 282.6 1253.1 0.2832 274845 152818. 126.45 1.03L 1.792
30.0 302.1 1268.1 0.2793 269.803 146063. 117.82 1.001 1.764
35.0 318.1 1263.1 0.2787 263.371 141043, 112.51 0.986 1.765
40.0 331.6 1203.1 0.2932 255.523 137127. 114,24 1.026 1.814
y 0.772 5.0 161.1 713.1 0.3804 209.980 6.929 194393, 279.76 1.876 2.435
10.0 186.1 903.1 0.3047 218.469 176294 195.56 1.419 2.134
15.0 215.1 1063.1 0.2659 225,483 159818. 1L48.86 1.172 1.915
20.0 2u2.1 1083. 1 0.2724 229.088 147514, 138.76 1.162 1.926
25.0 263.1 1143.1 0.2576 226.688 139430, 122.24 1.073 1.842
30.0 282.6 1153.1 0.2525 219.801 132836. 112.74 1.031 1.788
35.0 297.6 1153.1 0.21461 210.538 128262. 105.15 0.991 1.749
40.0 310.6 11731 0.2319 200.013 124600. 95.51 0.923 1.676
5 0.772 5.0 146.1 913.1 0.3325 255.027 5.620  168459. 268.16 2.017 2.895
10.0 182.1 1123.1 0.273L 257.269 145108. 179.11 1.518 2.480
15.0 2211 1156. 1 0.2777 258.816 126074 151.08 1.434 2.384
20.0 261.1 1315.1 0.2457 258.967 113674. 117.36 1.213 2.121
25.0 291.6 13341 0.2452 255.621 105476. 106.60 1.174 2.068
30.0 316.1 13341 0.2417 2146 .050 99865. 98.10 1.133 2.001
35.0 335.1 1313.1 0.2377 232.470 95992, 92.9y 1.105 1:964
40.0 351.6 1281.1 0.2335 217.038 92916. 87.76 1.073 1.903

TABLE: VII
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WOLF
HYDROGEN
RUN D L/D B ™ H Q M RE’ NU NUR NUF
CM) K) K) (W/CM2K) (W/CM2) (G/S)
FHEHERHEHRERERHHR R AR EEERRERR AR ER AR R ERRRRRAREERREEEREREERE AR R R AR EHRERRAFERRRRARHREER R R R REERERR R R ER R RRHEHR R R H R
50 0.492 16.7 279.4 633.2 3.3745 1194.067 31.982 968474, 970.89 1.812 2.257
33.5 320.5 693.8 3.4539 1289.340 882467. 884.08 1.787 2.316
50.2 351.6 752.1 3.2273 1292.597 828771. 774.04 1.644 2.227
51 0.492 16.7 132.7 566.0 0.1923 83.321 1.637 82107. 108.35 1.449 2.278
33.5 191.0 651.0 0.1913 87.990 64149, 76.43 1.245 2.016
50.2 234.9 631.5 0.2258 89.556 55762. 75.29 1.373 2.136
52 0.492 16.7 119.4 555.5 0.3231 140.894 3.255 175373. 201.18 1.467 2.390
33.5 164.9 651.5 0.3060 148.905 140887. 140.44 1.218 2.144
50.2 199.4 632.7 0.3506 151.911 123899. 134.54 1.296 2.261
53 0.492 16.7 316.6 508.8 0.8075 155.209 3.972 110498. 208.85 2.224 2.489
33.5 346 6 529.9 0.8768 160.735 103923. 212.78 2.378 2.691
50.2 369.4 554.9 0.9098 168.795 99536. 209.55 2.431 2,774
54 0.492 16.7 321.0 5L6.6 0.6525 147.158 3.686 101596. 166.77 1.901 2.164
33.5 357.1 571.0 0.7144 152.781 94516. 169.15 2.042 2.347
50.2 38L4.4 601.0 0.7360 159.447 89927. 164.06 2.068 2.400
55 0.492 16.7 321.0 526.0 0.4790 98.185 2.525 69593. 122.42 1.888 2.125
33.5 357.1 549.9 0.5218 100.576 6LuTuL, 123.54 2.019 2.290
50.2 383.8 579.9 0.5375 105.398 61661. 119.96 2.045 - 2.339
56 0.492 16.7 331.0 591.3 1.3096 344.817 10.097 272548. 326.08 1.690 1.955
33.5 368.8 624.9 1.3993 358.346 253307. 322.69 1.773 2.081
50.2 397.7 654.9 1.4487 372.590 2u40687. 314.03 1.804 2.1
57 0.492 16.7 330.5 588.8 1.3465 347.814 10.490 283489. 335.75 1.686 1.946
33.5 367.7 618.2 1.4374 360.111 263712. 332.30 1.768 2.069
50.2 395.5 6L47.7 1.4942 376.822 251013. 325.38 1.807 2.140
58 0.492 16.7 331.0 587.1 1.1409 292.161 8.587 231776. 284.07 1.676 1.932
33.5 368.8 616.5 1.2267 303.914 215413, 282.89 1.769 2.067
50.2 397.7 648.8 1.2630 317.113 204681. 273.77 1.790 2.116
59 0.492 16.7 331.0 589.3 1.0733 277.244 7.903 213337. 267.24 1.685 1.944
33.5 369.9 618.2 1.1568 287.245 197873. 266.11 1.782 2.081
50.2 399.3 650.4 1.1909 299.022 187867. 257.26 1.802 2.129
60 0.492 16.7 332.1 593.2 0.9297 242.726 6.772 182386. 230.83 1.650 1.906
33.5 372.7 622.7 1.0080 251.979 168691. 230.46 1.754 2.04L8
50.2 Lo3.2 657.1 1.0353 262.831 159922. 221.88 1.769 2.090
61 0.492 16.7 332.7 " 594.3 0.7877 206.093 5.376 144624, 195.29 1.681 1.941
33.5 374.4 624.9 0.8570 214,704 133510. 195.22 1.791 2.092
50.2 L406.0 651.5 0.9172 225.200 126364L. 195.46 1.882 2.209
62 0.492 16.7 333.2 593.2 0.6906 179.535 L.577 122982. 173.07 1.688 1.947
33.5 376.0 632.1 0.7309 187.176 113320. 165.89 1.736 2.032
50.2 Log.2 658.8 0.7797 195.338 107180. 165.42 1.817 2.138
63 0.492 16.7 334.4 593.8 0.5895 152.928 3.749 100511. 147.33 1.689 1.947
33.5 378.8 62h.9 0.6u485 159.589 92362. 146.30 1.804 2.097
50.2 p12.1 660.4 0.6735 167.236 87232. 141.78 1.837 2.155
64 0.492 16.7 336.6 605.4 0.5021 134.994 3.016 80498. 124.81 1.709 1.978
33.5 384.4 642.1 0.5u458 140.679 73573. 121.67 1.801 2.103
50.2 676.5 0.5869 150.299 69231. 121.53 1.897 2.229

420.5
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WOLF
HYDROGEN
RUN D L/D T8 ™ H Q M RE NU NUR
CM) K) K) (W/CM2K) (W/CM2)  (G/S)
FEH P H IR M HE I A 3 3 R H A0 H HH R 30300 I 0 M R 3 1 36 3 M H I H R B 0 3 R e 3 R 3 H R M K I KR N MR RN R
65 0.492 16.7 337.1 600.5 0.4605 121.254 2.679 71422, 114.31 1.723
33.5 384.9 633.2 0.5096 126.538 65289. 113.146 1.848
50. 2 420.5 670.5 0.5340 133.489 61495, 110.58 1.897
66 0.u492 16.7 338.2 601.9 0.3961 105.616 2.163 57532, 98.06 1.757
33.5 387.1 636.6 0.u4455 111.116 52504, 98.72 1.915
50.2 424, 3 676.0 0.4591 115.527 49337. 94.35 1.932
67 0.492 16.7 339.14 609.3 0.3425 92.461L 1.835 u8712. 8l.56 1.731
33.5 390.5 641.6 0.3880 97.419 - 4y295. 85.38 1.898
50.2 404, 0 683.2 0.3556 99.301 43287. 76.09 1.726
69 0.492 16.7 298.8 691.0 5.5246  2166.637 55.234  1598028. 1500.98 1.881
33.5 343.8 786.0 5.0435 2230.134 1453152, 1232.08 1.668
50.2 377.1 804.9 5.4336 2324.168 136u8L0. 1230.28 1.759
70 0.1492 16.7 298.8 721.5 5.0317  2127.050 51.981  1503917. 1367.06 1.798
33.5 346.0 819.9 L.6460 2201.460 1361596. 1128.96 1.611
50.2 381.6 811.0 4.9742  2285.147 1274292, 115,47 1.685
71 0.492 16.7 297.1 TH0. 4 4.5335  2009.655 47.492  1379273. 1237.60 1.70h
33.5 347.1 8ul. 3 4.2172  2096.665 1241318. 1022.07 1.570
50.2 384.9 872.1 4.4245  2155.483 1157415. 985.15 1.608
72 0.492 16.7 296.6 766.5 4.2144  1980.557 45.868  1333773. 1152.31 1.668
33.5 349.9 877.6 3.9088  2062.790 1192421 . 1. 17 1.494
50.2 389.9 904.3 4.1196 2119.080 1108096. 907.59 1.535
73 0.492 16.7 273.8 911.0 1.14067 896.293 18.841 578348. 411.71 1.159
33.5 340.5 961.0 1.8269  1133.572 4L98965. 449.87 1.432
50.2 390.5 815.14 3.6801  1563.858 u54722. 809.81 2.794
74 0.492 16.7 306.0 802.7 4.3126 2141.723 40.133 1142494, 1148.10 1.884
33.5 363.8 811.0 4.8799 2182.193 1016173. 1138.04 2.057
50.2 407.7 796.5 5.4439  2116.859 940692. 1156.24 2.2314
75 0.u492 16.7 305.5 793.2 L.2973  2095.922 40.198  1145762. 1145.81 1.876
33.5 362.1 801.0 4.8925  2147.023 1020974. 1145.27 2.061
50.2 4oY. 9 784.9 5.5149  2095.441 9u6592. 1177.92 2.264
76 0.492 16.7 298.8 753.2 3.6556  1661.105 29.761 861042, 993.19 2.041
33.5 359.9 816.5 3.4579  1682.682 759059. 813.56 1.856
50.2 105.5 772.1 L.4131  1617.974 700174 . 9n1.54 2.30L
77 0.492 16.7 289.9 786.5 2.6776  1329.749 23.098 682098. 746.43 1.8U6
33.5 352.7 867.1 2.6220  1348.756 597274, 627.24 1.732
50.2 399.3 788.8 3.3869  1318.892 549047. 731.66 2.173
78 0.492 16.7 259.9 876.0 1.4232 876.762 12.930 411156. 435.43 1.609
33.5 334,14 926.5 1.14800 876.396 346654 . 369.90 1.575
50.2 389.9 822.7 1.9161 829.172 312367. 422.13 1.966
79 0.492 16.7 251.0 833.8 1.0818 630.386 8.922 290481, 340.93 1.662
33.5 323.2 893.2 1.1063 630.5214 2414750, 281.10 1.586
50.2 377.7 783.8 1.4885 604. 434 220251. 336.61 2.071

TABLE: VI
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TABLE: VII

Z4

WOLF

HYDROGEN

RUN D L/D TB W H Q M RE NU NUR NUF

(CM) ( K) ( K) (W/CM2K) (W/CM2)  (G/S)

HERHHHREAEEEHHEEHRERRERHE R R HRERAREREHEERAFRAAH AR RARHARE R EHREHEHRERRREHA AR R A E R AR AR LR F R EHR TR R EHH R H - HH R RS

80 0.492 16.7 298.8 794.3 3.2780  1624.248 30.269 875752. 890.60 1.806 2.376
33.5 358.8 862.6 3.2552  1640.100 7736LL. 767.82 1.725 2.342
50.2 403.8 801.0 4.0230  1597.85L 714118. 861.20 2.07L 2.696

92 0.492 16.7 318.8 501.0 0.5759 104.929 3.027 83813. 148.06 1.968 2.187
33.5 354.9 548.8 0.5574 108.063 77937. 132.65 1.868 2.122
50.2 382.1 577.1 0.5702 111.177 7L131. 127.71 1.878 2.148

93 0.492 16.7 319.9 491.0 0.5276 90.267 2.324 64193. 135.24 2.225 2.457
33.5 357.7 538.8 0.5105 92.451 59518. 120.72 2.110 2.375
50.2 386.0 567.1 0.5247 95.023 56522. 116.55 2.130 2.410

ou 0.492 16.7 331.6 570.5 0.4513 107.802 2.33L 62935. 112.21 1.879 2.145
33.5 382.1 638.2 0.4355 111.527 57166. 97.54 1.766 2.062
50.2 419.9 677.7 0.4457 114.879 53628. 92.39 1.769 2.081

95 0.u92 16.7 130.5 806.0 0.2403 162.320 3.217 163181. 137.57 1.062 1.954
33.5 188.8 762.1 0.2780 159.371 127044 . 112.30 1.059 1.888
50.2 232.7 688.2 0.3409 155.283 110273. 114.60 1.211 2.010

96 0.492 16.7 132.7 967.6 0.2366 197.542 3.712 186117. 133.31 0.926 1.838
33.5 193.8 781.5 0.3110 182.780 143994, 122.57 1.046 1.864 |
50.2 239.4 715. 4 0.3844 182.997 124805. 126.15 1.208 2.019

97 0.492 16.7 139.9 976.5 0.2356 197.098 3.265 157935. 126.27 1.000 1.944
33.5 209.4 831.0 0.3047 189.40L 120208. 111.65 1.103 1.947
50.2 261.6 777.7 0.3636 187.639 103373. 110. 64 1.234 2.055

98 0.492 16.7 137.2 956.5 0.2849 233.435 4.353 213456. 155.61 0.969 1.883
33.5 202.7 833.8 0.3894 2U5.730 163822. 147.11 1.133 2.0L4
50.2 251.6 172.7 0.4471 232.965 141516. 140. 64 1.219 2.077

99 0.492 16.7 304.4 779.3 4.3177  2050.734 40.263  1150458. 1154.83 1.884 2.446
33.5 360.5 789.3 4.8924  2098.104 10258L40. 1149.60 2.061 2.684
50.2 402.1 778.8 5.4087  2037.077 952566. 1161.79 2.221 2.852




TABLE: VI

WOLF
HYDROGEN
RUN D L/D 8 ™ H Q M RE NU NUR NUF
cM) ( K) ( K) (W/CM2K) (W/CM2)  (G/S)
M N B R H M H A H N I N H R 3 H R R R A T e K W R M A W R R H R RN HE R H R H M R H W
115 1.092 5.8 101.6 687.7 0.0952 55.792 4.628 125454, 152.95 1.459 2.207
10.4 119.4 967.1 0.0726 61.543 112478. 100.19 1.042 1.901
15.0 136.6 1181.5 0.0586 61.231 102666. 71.21 0.796 1.656
116 1.092 5.8 106.6 837.6 0.0914 66.816 4.780  125437. 140. 34 1.339 2.122
10.4 125.5 1159.8 0.0714 73.851 112320. 94.00 0.979 1.878
15.0 14l Y 1312.0 0.0599 69.942 102141, 69.08 0.775 1.649
17 1.092 5.8 107.2 892.1 0.0890 69.857 4.872  127398. 135.99 1.281 2.068
10.4 126.6 717.7 0.0700 41.3714 113794. 91.39 0.942 1.507
15.0 146.0 1347.6 0.0604 72.573 103293. 68.91 0.766 1.6L2
118 1.092 5.8 115.5 802. 1 0.1354 92.965 6.682  166099. 192.78 1.469 2.240
10.4 134.9 1101.0 0.1048 101.237 149477, 128.83 1.067 1.951
15.0 1541 1366.5 0.0853 103.392 136451. 92.35 0.822 1.727
119 1.092 5.8 125.5 859.9 0.1499 110.082 7.317 171934, 197.30L 1.462 2.220
10.4 146.0 1124.3 0.1219 119.246 155140. 139.07 1.117 1.999
15.0 166.6 1288.2 0.1070 120.005 141902. 107.81 0.930 1.838
120 1.092 5.8 107.7 1004. 3 0.0607 54, 421 2.950 76878. 92.2¢ 1.303 2.178
10.4 132.2 1223.2 0.0518 56.513 66933, 64.94 1.023 1.962
15.0 157.2 1276.5 0.0501 56.078 59521. 53.33 0.922 1.863
121 1.092 5.8 108.8 1046.0 0.060L 56.602 3.023 78235. 90.95 1.266 2.137
10.4 134.4 1265.9 0.0523 59.180 67820. 64,54 1.006 1.943
15.0 159.4 1317.0 0.0508 58.809 60417. 53.37 0.911 1.856
122 1.092 5.8 99.4 557.1 0.0722 33.048 3.059 8u1T7h . 118.45 1.555 2.219
10.4 115.5 769.9 0.057h4 37.561 76029, 81.72 1.163 1.97h
15.0 131.6 968.2 0.0465 38.901 69593. 58.53 0.893 1.728
123 1.092 5.8 97.7 541.6 0.0913 40.522 4.032 112236. 152.19 1.587 2.258
10.4 112.7 734.9 0.0721 ul. 857 101888. 105.03 1.183 1.991
15.0 128.3 932.1 0.0593 u7.665 93347. 76.47 0.923 1.776
121 1.092 5.8 101.6 479.9 0.0662 25.042 2.363 64055. 106.36 1.737 2.354
10.4 117.2 635.14 0.0526 27.261 58165. 73.88 1.303 2.052
15.0 133.3 79h.9 0.0413 27.324 53304, 51.37 0.970 1.715
125 1.092 5.8 97.7 L64.9 0.0693 25.445 2.810 78209. 115.55 1.608 2.184
10.4 112.7 602.1 0.0570 27.895 . 70998. 83.04 1.249 1.957
15.0 128.3 753.8 0.0L76 29.773 650U7. 61.38 0.989 1.737
126 1.092 5.8 96.6 498.2 0.0777 31.205 3.247 91083. 130.92 1.613 2.245
10.4 112.2 660.1 0.0569 31.197 82326. 83.28 1.113 1.805
15.0 127.7 833.2 0.0510 35.979 75390. 66.03 0.946 1.736
127 1.092 5.8 109.9 7uh.9 0.0330 20.953 1.104 28363. 49.22 1.543 2.321
10.4 135.5 936.0 0.0283 22.653 24619, 34.65 1.214 2.084
15.0 161.6 1007.6 0.0261 22.081 21849, 27.06 1.043 1.876
128 1.092 5.8 106.6 704.9 0.0403 24.110 1.437 37709. 61.88 1.504 2.312
10.4 129.9 909.3 0.0325 25.329 32978. 41,40 1.149 1.982
15.0 153.3 1013.7 0.0299 25.728 29488. 32.59 0.988 1.823
129 1.092 5.8 106.0 6u7.7 0.0479 25.943 1.823 47999. 73.91 1.521 2.224
10.4 126.6 873.7 0.037h 27.943 42572. 48.83 1.105 1.897
15.0 147.2 1010.4 0.0331 28.573 38446, 37.49 0.919 1.725
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TABLE: VIi

WOLF
HYDROGEN
RUN D L/D T8 ™ H Q M RE NU NUR NUF
K) ( K) (W/CM2K) (W/CM2)  (G/S)
B L o i L L E B L AT L 4 L A LA LA L A A A L s B L AL B LA A A 2 ¢ A T B L AL A I A B L A LA L 2 L 4 A L B L L e s B A 1 A kB B S I L L s I L B B s B B LB B B LR B L L B L B R s B B i R
130 1.092 5.8 103.3 647.1 0.0518 28.170 2.126 57006. - 81.96 1.470 2.168
10.4 122.7 883.2 0.0407 30.951 50717. 54_72 1.076 1.878
15.0 142.2 1022.6 0.0351 30.904 © 45908, - b1.07 0.874 1.674
131 1.092 5.8 104.4 759.3 0.0501 32.812 2.125 56571. 78.47 1.416 2.187
10.4 126.0 99,8 0.0410 35.620 49785. 53.75 1.073 1.937
15.0 147.7 1109.8 0.0370 35.598 yB7ilh. u1.76 0.907 1.771
132 1.092 5.8 109.9 954.38 0.0507 - 42.836 2.165 55632. 75.62 1.383 2.258
10.4 136.0 1154. 8 0.04140 4. 826 48154, 53.67 1.100 2.041
15.0 162.2 1227.6 0.0416 yly_322 42754 . 42.99 0.968 1.896
133 1.092 5.8 95.5 367.1 0.0439 11.925 1.414 39975. 74.78 1.781 2.268
10.4 109.9 461.6 0.0357 12.553 36338. 53.24 1.369 1.974
15.0 124 .4 561.0 0.0299 13.055 3342y, 39.69 1.090 1.719
134 1.092 5.8 95.5 401.0 0.0436 13.320 1.438 40642 7427 1.745 2.281
10.1 110.5 519.3 0.0351 14.350 36820. 52.10 1.325 1.985
15.0 124.9 6ul.9 0.0290 15.078 33878. 38.33 1.041 1.733
135 1.092 5.8 98.8 92,7 0.0423 16.659 1.437 39696. 69.76 1.671 2.297
10.4 116.0 650. 4 0.0340 18.169 35603. 48.19 . 1.259 2.005
15.0 133.3 795.4 0.0283 18.739 32418. 35.20 0.990 1.749
136 1.092 5.8 101.0 472.1 0.0483 17.922 1.712 16583. 78.00 1.644 2.218
10.4 117.2 620.4 0.0388 19.527 2142, 54,50 1.24L 1.942
15.0 133.8 767.7 0.0318 20.155 38510. 39.39 0.965 1.678
137 1.092 5.8 101.0 512.7 0.0481 19.799 1.710 46534, 77.68 1.639 2.266
10.4 118.3 694.9 0.0386 22.257 41829. 53.74 1.234 1.998
15.0 136.0 856.5 0.0320 23.055 38043, 39.03 0.966 1.746
138 1.092 5.8 111.0 723.8 0.0480 29.410 1.724 44010 70.92 1.564 2.333
10.4 133.8 952.1 0.0380 31.093 38784. u7.08 1.147 1.991
15.0 156.6 1092.6 0.0338 31.637 3u868. 36.10 0.957 1.808
139 1.092 5.8 100.5 49y, 3 0.0603 23.748 1.724 47089. 97.89 2.045 = 2.802
10.4 116.6 664.3 0.0479 26.235 u2577. 67.58 1.530 2.451
15.0 133.3 829.9 0.0400 27.86L 38895. 49.75 1.209 2.176

4°



PFRIEM
HEL UM

RUN

1

D L/D B ™ H Q M RE " NU NUR NUF
K) {(W/CM2K) (W/CM2) (G/S)
REEREARERAEERRRHRER R RAEERHR AR R R AR EHERRR AR R RRFRERRARERRRHRERREHR A RAR AR RH R H R R R R R AR R RERER AR R BRRRRER AR R AR R ER AR AR AR AR
0.251 8.0 545.1 316.1 0.5680 130.072 1.717 L1987. 88.12 2.074 2.258
24.0 703.1 369.1 0.5170 172.678 37905. 72.41 1.850 2.251
40.0 895.1 440.1 0.4960 225.680 33750. 61.85 1.734 2.207
56.0 1146. 7 533.1 0.4870 298.531 29739. 53.51 1.660 2.191
66.0 1333.1 601.1 0.4760 348.432 2747y, Lg8.32 1.597 2.159
70.0 14131 633.1 0.4720 368.160 26549. L46.30 1.573 2.147
74.0 1498.1 666.1 0.4690 390.208 2567h. L. L9 1.552 2.140
78.0 1583.1 702.1 0.4670 Li1.427 24797. L2.79 1.535 2.137
82.0 1373.1 733.1 0.5600 358.400 24100. L49.87 1.830 2.575
0.251 8.0 563.1 317.1 0.5550 136.530 1.705 L1595, 85.92 2.038 2.215
24.0 728.1 373.1 0.5130 182.115 37362. 71.34 1.844 2.250
40.0 943 .1 Lyg9.1 0.4920 243.048 33060. 60.504L 1.725 2.205
56.0 1253.1 552.1 0.4750 332.975 28848. 51.00 1.621 2.151
66.0 1503.1 629.1 0.4540 396.796 26467. L. 72 1.523 2.073
70.0 1613.1 666.1 0.4490 L425.203 25U87. L2.59 1.495 2.057
74.0 1743.1 705.1 0.4430 459.835 2u548. Lo.47 1.464 2.038
78.0 1863.1 748.1 0.4410 L91.716 23607. 38.75 1.446 2.037
82.0 1673.1 786.1 0.4980 Li1.726 22848. b42.35 1.622 2.313
0.251 8.0 548.1 317.1 0.5790 133.749 1.696 B1378. 89.64 2.135 2.254
24,0 748.1 375.1 0.5060 188.738 37036. 70.12 1.825 2.200
L0.0 996.1 455.1 0.4820 260.762 32600. 58.79 1.694 2.163
56.0 1348.1 567.1 0.4620 360.822 28194, L8.73 1.578 2.1703
66.0 1653.1 651.1 0.4400 L440.880 25738. L2.37 1.475 2.024
70.0 1803.1 693.1 0.4430 L91.731 24698. L0.93 1.473 2.0L6
4.0 1988.1 738.1 0.4250 531.251 23693. 37.67 1.402 1.970
78.0 2153.1 788.1 0.4220 576.031 22690. 35.82 1.380 1.964
82.0 1853.1 832.1 0.4850 L495.186 21891. 39.72 1.57h 2.2
0.251 8.0 553.1 317.1 0.5670 133.812 1.701 L1507. 87.78 2.085 2.233
24.0 723.1 373.1 0.5140 179.900 37283. 71.48 1.850 2.21
L40.0 938.1 448.1 0.4920 241.080 33038. 60.63 1.729 2.198
56.0 1248.1 550.1 0.4760 332.248 28856. 51.23 1.628 2.149
66.0 1513.1 628.1 0.4510 399.135 26438. Ly. 47 1.516 2.052
70.0 1633.1 665. 1 0.4450 430.760 25458. L2.25 1.484 2.031
74.0 1763.1 705.1 0.4400 L65.521 24496. L0.20 1.456 2.016
78.0 1933.1 749.1 0.4310 510.305 23537. 37.83 1.415 1.982
82.0 1673.1 788.1 0.4980 440.730 22761. L2.28 1.624 2.303
0.251 8.0 573.1 318.1 0.4390 111.945 1.351 32904, 67.82 1.940 2.137
24.0 743 .1 376.1 0.4060 149.002 29461. 56.16 1.755 2.171
Lo.o 933.1 453.1 0.4000 192.000 26054, L3.93 1.687 2.181
56.0 856.1 551.1 0.4040 123.220 22896. 43.43 1.661 2.217
66.0 1338.1 622.1 0.3940 282.104 21136. 39.10 1.594 2.153
70.0 142501 6514 .1 0.3880 299.148 20448. 37.25 1.559 2.079
T4.0 1523.1 689.1 0.3810 317.754 19756. 35.34 1.520 2.000
78.0 1621.1 726.1 0.3770 337.415 19086. 33.78 1.494 1.936
82.0 1323.1 758.1 0.4940 279.110 18550. L3.03 1.947 2.481

TABLE: VIl

-GS




PFRIFM
HEL I UM
RUN D L/D 8 ™ H Q M RE NU NUR NUF
(CM) K (W/CM2K) (W/CM2)  (G/S)
HANHHHEHEHRERE R R RS H R HEFH A ERE AR R AR H AR A HFHEHF A H R AR F R R X SR A FH AR AR RRH A HE R REF AR RN TR
6 0.251 8.0 581.1 319.1 0.14400 115.280 1.351 32822, 67.84 1.945 2.152
24.0 763.1 330.1 0.4070 155.881 29243, 55.91 1.758 2.184
40.0 971.1 461.1 0.4000 204.000 25743, 48.37 1.684 2.192
56.0 1214.1 566. 1 0.4040 261.792 224814, u2.67 1.655 2.231
66.0 1425.1 6U0. 1 0.3880 304.580 20733. 37.78 1.564 2.155
70.0 1523.1 677.1 0.3820 323.172 19978. 35.85 1.529 2.122
74.0 1642.1 715.1 0.3750 347.625 19271. 33.94 1.490 2.084
78.0 1743.1 755.1 0.3730 368.524 18591. 32.57 1.471 2.073
82.0 14231 790.1 0.14800 303.840 18043, 40.68 1.882 2.672
7 0.251 8.0 563.1 318.1 0.14620 113.190 1.349 32848. 71.38 2.045 2.214
2.0 781.1 380.1 0.4050 162.405 29207. 55.63 1.751 2.161
40.0 1033.1 u67.1 0.3920 221.872 25492, 47.00 1.649 2.158
56.0 1355.1 583.1 0.3820 294.904 22021. 39.56 1.561 2.128
66.0 1603.1 669.1 0.3690 344 . 6L6 20110. 34.90 1.480 2.075
70.0 1723.1 710.1 0.3650 369.745 19336. 33.19 1.1453 2.059
74.0 1853.1 753.1 0.3610 397.101 18600. 31.58 1.426 2.0u42
78.0 1973.1 799.1 0.3600 422,611 17886. 30.28 1.411 2.043
82.0 1673.1 839.1 0.4310 359.454 17319. 35.10 1.678 2.456
8 0.251 8.0 563.1 319.1 0.4660 113.704 1.435 34855. 71.85 1.963 2.102
24.0 790.1 382.1 0.4050 165.240 30948. 55.44 1.666 2.045
40.0 1163.1 476.1 0.3720 255.564 26767. 4. 0n 1.1486 1.942
56.0 1423.1 605.1 0.3800 310.8L0 22850. 38.40 1.471 2.053
66.0 1723.1 696. 1 0.3630 372.802 20832. 33.45 1.379 2.015
70.0 1873.1 740.1 0.3570 4ok . 481 20006. 31.59 1.345 2.004
74.0 2048.1 789.1 0.3510 441.910 19177. 29.77 1.312 1.970
78.0 2213.1 8UT. 1 0.3480 477.457 18386. 28.30 1.290 1.948
82.0 1833.1 886. 1 0.4180 395.846 17764. 32.80L 1.538 2.335
9 0.251 8.0 558.1 318.1 0.47L0 113.760 1.342 32680. 73.23 2.106 2.227
24.0 793.1 382.1 0.4070 167.277 28957. 55.71 1.765 2.143
40.0 1073.1 473.1 0.3920 235.200 25149, 46.60 1.653 2.140
56.0 1466.1 599.1 0.3710 321.657 21520. 37.74 1.516 2.054
66.0 1793.1 694.1 0.3550 390. 146 19528. 32.77 1.1423 1.986
70.0 1973.1 7411 0.3180 u28.737 18702. 30.76 1.383 1.954
74.0 2188.1 793.1 0.3410 475.696 17883. 28.83 1.343 1.921
78.0 2418.1 850.1 0.3360 526.849 17083. 27.13 1.311 1.900
82.0 2073.1 901.1 0.3850 451.220 16438. 29.92 1.491 2.189
10 0.251 8.0 564. 1 319.1 0.U650 113.925 1.342 32618. 71.69 2.065 2.206
24.0 773.1 381.1 0.4120 161.504 29011. 56.50 1.787 2.179
40.0 1023.1 467.1 0.3980 221.288 25366. 47.72 1.681 2.170
56.0 1368.1 586.1 0.3830 299.506 21838. 39.53 1.570 2.109
66.0 1663.1 674.1 0.3640 359.996 19912. 34.26 1.465 2.021
70.0 1818.1 717.1 0.3570 393.058 19116. 32.25 1.u25 1.988
74.0 2013.1 763.1 0.3480 435.001 18347. 30.18 1.377 1.944
78.0 2223.1 816.1 0.3410 479.788 17552. 28.29 1.338 1.910
82.0 1923.1 862.1 0.3910 414,851 16928. 31.28 1.523 2.199

TABLE: Vil

9G




PFRIEM
HELIUM
RUN D L/D TB W H Q M RE NU NUR NUF
(CH) K) K) (W/CM2K) (W/CM2)  (G/S)
HHREHERHBHHAHEHRE R HHHEHERHRHEHEHF R AR R EH AR A B R AR R R AR H R R H AR E AR HEEHEERHREN A HEERHA AR AR TR AR ERF RS
11 0.251 8.0 556.1 318.1 0.14640 110.432 1.371 33379. 71.69 2.027 2.204
21,0 733.1 375.1 0.4190 150.002 29939, 58.06 1.791 2.191
50.0 938.1 u52.1 0.4070 197.802 26468, 49.86 1.698 2.179
56.0 1208.1 5541 0.4020 262.908 23143, 43.06 1.632 2.170
66.0 1423 .1 630.1 0.3860 306.098 21261. 37.98 1.541 2.098
70.0 1528.1 665.1 0.3790 327.077 20516. 35.99 1.502 2.06Mk
74.0 1643.1 702.1 0.3720 350.052 19796. 34.08 1.464 2.031
78.0 1773.1 743.1 0.3660 376.981 19068. 32.30 1.430 2.003
82.0 1523.1 779.1 0.4380 325.872 18482. 37.47 1.700 2.505
12 0.251 8.0 568.1 319.1 0.4610 114.789 1.304y 32649. 71.07 2.04h6 2.217
24.0 733.1 379.1 0.4300 152.220 29140. 59.17 1.865 2.269
40.0 948.1 459.1 0.4150 202.935 25681. 50.33 1.755 2.231
56.0 1258.1 563. 1 0.4020 277.380 22313. 4236 1.653 2.176
66.0 1533.1 650.1 0.3770 332.891 20414, 36.34 1.523 2.052
70.0 1663.1 689.1 0.3700 360.380 19641, 3432 1.483 2.017
74.0 1823.1 732.1 0.3610 393.852 18874. 32.17 1.436 1.974
78.0 1973.1 779.1 0.3560 425,065 18115. 30.45 1.404 1.952
82.0 1623.1 819.1 0.4370 351.348 17526. 36.16 1.712 2.407
13 0.251 8.0 578.1 320.1 0.14600 118.680 1.332 32296. 70.77 2.055 2.189
24.0 753.1 383.1 0.14300 159.100 28685. 58.76 1.876 2.266
40.0 1023.1 470.1 0.4050 223.965 25061. 48.35 1.720 2.178
56.0 1465.1 595.1 0.3720 - 323.640 21450. 38.01 1.531 2.022
66.0 1813.1 692.1 0.35L0 396.835 19415. 32.74 1.428 1.943
70.0 1993.1 740.1 0.3480 436,015 18575. 30.79 1.392 1.916
74.0 2213.1 793.1 0.3410 usy. 221 17746. 28.83 1.351 1.884
78.0 2393.1 851.1 0.3400 524,281 16938. 27.43 1.335 1.889
82.0 1873.1 900. 1 0.4220 410.606 16324. 32.82 1.645 2.365
1 0.251 8.0 562.1 317.1 0.5750 140.875 1.736 42361. 89.02 2.081 2.181
24.0 7431 375. 1 0.5220 192.096 37916. 72.33 1.847 2.216
40.0 993.1 n55.1 0.04980 267.924 33375. 60.74 1.718 2.174
56.0 1345, 1 566. 1 0.4730 368.U67 28898. 49,95 1.585 2.093
66.0 1703.1 650.1 0.4420 365,427 26376. 42.61 1.455 1.976
70.0 1903.1 6941 0.14300 519.871 25261. 39.70 1.403 1.928
4.0 2173.1 7u3.1 0.4170 596.311 24149, 36.80 1.348 1.876
78.0 2398.1 799.1 0.4130 660.388 23018. 34,74 1.323 1.863
82.0 2013.1 847.1 0.4730 551.519 22149, 38.29 1.503 2.145
15 0.251 8.0 563.1 318.1 0.5740 140.630 1.736 u2275. 88.68 2.076 2.213
24.0 723.1 375.1 0.5340 185.832 37919. 74.00 1.890 2.273
40.0 938.1 451.1 0.5110 248.857 33572. 62.69 1.765 2.222
56.0 1263.1 555. 1 0.4900 346.920 29276. 52.42 1.647 2.149
66.0 1573.1 635.1 0.14580 429,604 26787. L. 83 1.512 2.022
70.0 1738.1 670.1 0.u4460 L7l 54 25754 41.97 1.461 1.973
74.0 1953.1 719.1 0.4330 534,323 24679. 39.05 1.406 1.919
78.0 2183.1 769.1 0.4240 599.537 23608. 36.58 1.365 1.885
82.0 1873.1 813.1 0.4830 511.981 22757. 40,17 1.543 2.159

TABLE: VIII

LS




TAYLOR
HELIUM
RUN D L/D TB W H Q M RE NU NUR NUF
(CM) K) (W/CM2K) (W/CM2)  (G/S)
HHHERHEREHEREHEEEHNHF R R EHEH A ERHEHHER TR ER R AR FERFERA AR RN R HFFHH R HE R RN R HEFFRRHRERHEF R RS EHEHEHEHEHH®
12 0.294 11.6 337.0 522.0 0.3600 66.600 1.522 30393. 62.85 1.916 2.131
19.14 356.0 605.0 0.3400 844,660 29312. 57.25 1.796 2.139
27.1 382.0 635.0 0.3210 81.213 27980. 51.60 1.680 2.013
3.9 012.0 807.0 0.3060 120.870 26618. 46.79 1.586 2.073
y2.6 uy9.0 961.0 0.2950 151.040 25149, 5262 1.512 2.113
50.4 495.0 1155.0 0.2880 190.080 235871. 39.01 1.457 2.205
58.1 589.0 1640.0 0.2510 263.800 21025. 30.31 1.2 2.208
65.9 641.0 2220.0 0.2170 342,642 19883. 24.78 1.061 2.392
13 0.294 11.6 336.0 527.0 0.3600 68.760 1.497 29948, 62.98 1.943 2.170
19.4 357.0 605.0 0.3480 86.304 28774. 58.149 1.863 2.216
27.1 384.0 727.0 0.3200 109.760 27422. 51.26 1.696 2.147
34.9 420.0 936.0 0.2910 150.156 258147. 43.93 1.525 2.128
42.6 469.0 1250.0 0.2710 211.651 24032. 38.00L 1.399 2.236
50.4 539.0 1772.0 0.2430 299.618 21923. 31.12 1.232 2.403
58.1 631.0 2420.0 0.2100 375.689 19758. 24.23 1.042 2.471
65.9 737.0 2790.0 0.1950 400.335 17833. 20.31 0.9u8 2.343
14 0.294 11.6 357.0 1110.0 0.2560 192.768 1.283 24656, 43.03 1.550 2.230
19.4 431.0 2066.0 0.1680 274.679 21774. 24.93 0.992 1.883
27.1 530.0 2533.0 0.1720 3u44.515 18996. 22.27 0.989 2.034
34.9 640.0 2822.0 0.1600 349.119 16773. 18.29 0.897 1.903
42.6 751.0 2988.0 0.1550 346.734 15093. 15.94 0.851 1.810
50. 14 861.0 3066.0 0.1550 301,774 13791. 14.57 0.836 1.742
58.1 969.0 3066.0 0.1610 337.616 12756. 14.00 0.854 1.695
65.9 1075.0 3086.0 0.1620 325.782 11911. 13.15 0.848 1.601
15 0.294 11.6 366.0 1691.0 0.2010 266.325 1.417 26803. 33.23 1.120 1.895
19.14 459.0 2417.0 0.1950 381.809 23083. 27.76 1.055 2.103
27.1 576.0 2797.0 0.1920 426.431 19870. 23.53 1.008 2.094
34.9 700.0 2883.0 0.2000 436.599 17471. 21.55 1.023 ~ 2.070
42.6 828.0 2913.0 0.2120 4420200 15638. 20.145 1.061 2.055
50.4 955.0 2961.0 0.2210 443,325 14232, 19.40 1.085 2.020
58.1 1084.0 3000.0 0.2320 uul . 512 13091. 18.73 1.120 1.98L
65.9 1211.0 2983.0 0.2480 439.455 12168. 18.61 1.180 1.955 -
16 0.294 11.6 328.0 639.0 0.3210 99.831 1.596 32457, 57.06 - 1.650 1.990
19.14 360.0 905.0 0.2750 149.875 30517. 45.97 1.397 1.950
27.1 407.0 12910 0.2500 221.750 28143, 38.54 1.249 2.033
34.9 476.0 1772.0 0.2400 311.039 25380. 33.36 1.175 2.220
u2.6 566.0 2294.0 0.2280 393.983 22638. 28.27 1.091 2.355
50.4 673.0 2772.0 0.2100 u40.789 20194. 23.22 0.982 2.325
58.19 789.0 3017.0 0.2080 463.423 18182. 20.71 0.952 2.250
65.95 907.0 2980.0 0.2230 462.278 16584 . 20.25 1.002 2.146

TABLE: IX

859




TAYLOR
HEL UM
RUN DI L/D T8 W H Q M RE NU NUR NUF
K) K) (W/CM2K)  (W/CM2) (G/S)
HHUHHERHRREHERREEHH AR RERHFE AR EREHEHBEHER AR HHEHER AR R R B R H R R R R RERE R R R R ERA AR R R R XU FREH R EHEFF RS R
32 0.292 11.7 213.3 ouy. 4 0.1235 90.315 0.595 16221. 28.90 1.456 2.348
19.5 286.1 1416.6 0.1110 125.491 13345, 21.40 1.260 2.337
27.3 381.1 1855.5 0.1058 155.996 11040, 16.88 1.157 2.213
35.2 492.7 2027.7 0.1138 174.683 9321. 15.33 1.203 2.099
43.0 613.8 2094.4 0.12u46 184.477 8062. 14,51 1.279 2.130
50.8 738.8 2150.0 0.1326 187.113 7134. 13.67 1.328 2.020
58.7 863.8 2205.5 0.1377 184.747 6435. 12.80 1.351 2.049
66.5 982.7 2185.0 0.1411 169.633 5910. 12.05 1.361 2.085
33 0.292 11.7 167.2 765.5 0.2077 124,273 1.228 39294, 57.09 1.417 2.393
19.5 222.2 1538.8 0.1605 211.325 32570. 36.57 1.054 2.251
27.3 301.6 2131.1 0.1519 277.892 26620. 28.28 0.958 2.235
35.2 398.3 2261.1 0.1684 313.691 22158. 26.10 1.024 2.110
43.0 503.3 2266.6 0.1861 328.156 18988. 2n.72 1.098 2.092
50.8 611.6 2n02.7 0.1889 338,340 16695. 22.06 1.086 2.074
58.7 721.6 2538.8 0.184L 335.095 14969. 19.31 1.037 1.972
66.5 830.5 2569.4 0.1900 330.388 13643. 18.13 1.049 2.126
3y 0.292 1.7 201.6 1194 .4 0.1866 185.252 1.179 33337. 45.33 1.283 2.324
19.5 277.7 1975.5 0.1553 263.664 26986. 30.54 1.024 2.215
27.3 379.4 2298.8 0.1741 334,175 21966. 27.86 1.101 2.045
35.2 495.5 2361.1 0.1883 351.283 18417. 25.27 1.150 2.088
43.0 615.0 21150.0 0.1906 349.750 15971. 22.18 1.131 2.118
50.8 732.7 2600.0 0.1849 345.2149 14226 19.16 1.072 2.236
58.7 848.3 2704, 0.1764 334.473 12916. 16.60 1.003 2.036
66.5 960.5 2745.5 0.1826 325.940 11899. 15.83 1.022 1.926
35 0.292 1.7 138.3 350.0 0.2799 59.245 1.137 u12u6. 87.20 2.082 2.369
19.5 171.6 833.3 0.1963 129.885 35768. 53.03 1.419 2.116
27.3 230.5 1673.8 0.1417 204.520 29441, 31.51 0.985 2.177
35.2 316.6 2100.0 0.1610 287.116 23878. 29.03 1.073 2.120
43.0 421.6 21944 0.1735 307.576 19766. 25.90 1.114 2.077
50.8 530.5 2216.6 0.1849 311.761 16985. 23.72 1.152 2.175
58.7 640.0 2205.5 0.1974 309.040 15007. 22.37 1.199 1.998
66.5 745.5 2127.7 0.2100 290.266 13569. 21.52 1.250 2.254
36 0.292 1.7 160.0 527.7 0.1889 69.473 1.149 37841. 53.L46 1.367 2.217
19.5 193.8 838.8 0.1906 122.937 33335. 47.52 1.345 2.197
27.3 251.6 1383.3 0.1838 208.000 28063. 38.57 1.253 2.034
35.2 335.0 2027.7 0.1605 271.690 23236. 27.89 1.054 2.156
43.0 439.4 2261.1 0.1804 328.628 19425, 26.21 1.143 2.024
50.8 560.0 2322.2 0.20u48 360.903 16553. 25.35 1.256 2.007
58.7 686.1 21405.5 0.2100 361.083 14L76. 22.73 1.254 2.139
66.5 809.14 243 .1 0.2145 348.562 12980. 20.82 1.254 2.175
37 0.292 1.7 187.7 1038.8 0.1838 156. 1434 1.159 34346, u6. 80 1.294 2.271
19.5 257.2 1777.7 0.1622 2U46.630L 27905. 33.55 1.095 2.142
27.3 353.8 2227.2 0.1661 311.160 22606. 27.83 1.075 1.958
35.2 469.4 2316.6 0.19L6 359.469 18760. 27.06 1.213 2.102
43.0 594 .1 2383.3 0.2031 363.323 16053. 24.17 1.228 2.138

TABLE: IX

6S




TAYLOR
HELIUM

RUN

38

39

Lo

L1

L2

43

L/D T8 W H Q M RE NU NUR
K) K) (W/CM2K)  (W/CM2) (G/S)

HH AR R E R R HEH AR AR FRA R ERHE R R R RERE AR E R AR R E R H R H R F AR E RS E R HF RSB RH R R H R R HEH 3K H R H R HE
50.8 720.5 2500.0 0.2060 366.565 14139, 21.59 1.214
58.7 848.8 2583.3 0.2157 374.119 12689. 20.29 1.244
66.5 977.2 2594 .4 0.2287 369.858 11563. 19.60 1.295
1.7 196.6 1777 0.1826 179.150 1.116 33457, 45.10 1.273
19.5 276.1 1961.1 0.1667 280.889 26745, 32.91 1.111
27.3 385.5 2318.3 0.1844 356. 4004 21455 29.20 1.176
35.2 511.1 2366.6 0.2009 372.781 17813. 26.1u1 1.235
43.0 640.0 2438.8 0.2100 377.766 15356. 23.80 1.253
50.8 770.5 2561.1 0.2139 382.999 13585. 21.45 1.245
58.7 903.8 2650.0 0.2225 388.509 12227. 20.08 1.268
66.5 1036.1 2683.8 0.2310 380.636 11173. 19.05 1.293
11.7 202.7 1311.1 0.1878 208.145 1.116 32788. 45,145 1.304
19.5 292.2 2155.5 0.1679 312.853 25762. 31.93 1.111
27.3 411.6 2388.8 0.1935 382.592 20547. 29.35 1.224
35.2 545.0 24111 .0.2105 392.816 17074. 26.53 1.283
43.0 681.6 2516.6 0.2179 399.846 14730. 23.69 1.289
50.8 819.14 2683.3 0.2162 402.972 13044 . 20.82 1.248
58.7 960.0 2772.2 0.2282 413,549 11750. 19.79 1.290
66.5 1101.6 2795.0 0.2435 412,326 10730. 19.28 1.352
1.7 188.3 1255.5 0.2054 219.207 1.477 43595, 52.20 1.192
19.5 265.0 2073.8 0.1912 345,859 34797, 38.78 1.061
27.3 369.4 2370.5 0.2128 425,836 27945, 34,66 1.130
35.2 486.6 2380.5 0.2322 439,761 23297. 31.53 1.189
43.0 606.6 2466.6 0.2395 uu5 470 20143, 28.72 1.191
50.8 728.3 2622.2 0.2384 451.502 17854 . 24 .81 1.157
58.7 852.2 2727.7 0.2475 46l .200 16096. 23.22 1.177
66.5 978.8 2792.7 0.2583 468.527 1L4689. 22.12 1.206
11.7 155.0 361.1 0.1804 37.182 0.753 25679. 52.13 1.819
19.5 180.0 5944 0.1817 58.726 23265. 37.10 1.400
27.3 222.7 1000.0 0.1349 104.847 20211. 30.68 1.296
35.2 289.4 1488.8 0.1246 149. 450 17004 . 23.84 1.157
43.0 377.7 1888.8 0.12u0 187.377 14263. 19.90 1.111
50.8 481.6 20Uk .4 0.1331 208.005 12150. 18.20 1.155
58.7 591.6 2027.7 0.1479 212.400 10607. 17.65 1.249
66.5 699.0 1977.7 0.1553 198.525 9498, 16.60 1.283
1.7 187.7 722.2 0.1673 89.412 0.773 22921, 42.60 1.627
19.5 284 .y 1361.1 0.1161 129.645 19259, 2.8y 1.091
27.3 326.1 1877.7 0.1201 186.355 15923, 21.24 1.086
35.2 430.0 2088.8 0.1292 214.328 13266. 19.04 1.126
43.0 sii 2127.7 0. 14140 228.000 11353. 18.16 1.217
50.8 663.3 2166.6 0.1536 230.912 9965. 17.00 1.265
58.7 783.3 2222.2 0.1627 234,107 8929. 16.14 1.311
66.5 901.6 2220.0 0.1679 221.348 8138. 15.18 1.328
1.7 220.5 1183.3 0.1320 127.086 0.744 19842 30.22 1.296
19.5 306.1 179414 0.1275 189.762 15982, 23.51 1.199

D
(CM)

0.292

0.292

0.292

0.292

0.292

0.292

TABLE: IX

AVHGSEISHIVIEVGVE S OVINVIEVIGVGVIVESE VIS I VIRV IVIGVEVIVIV VI VIV VIV I VIES IR AR \VEE WAV EAVE VR \VE VRV G V]

NUF

.083
.092
.287
417

220

110
.041
.027
.058

e

012
237
262

277
.956
.987
.048
.04y
.033

199

.276

.026
.030
.058
.188
.113

.

045

.270
.343
.214

.

.

173
155

.868
.024
.071
.195
.253
.245
122
171
.063
.061
.084
.203
.242
.137

09




TAYLOR
HELIUM

RUN

uy

L5

L/D B TW H Q M RE NU NUR NUF
K) K) (W/CM2K)  (W/CM2) (G/S)

HHREHRF R HRA R R EEHEEHER TR ERHR AR AR R R R HBEHERHE R AR AR R R HEHHEHRRE R EERFE R R H R AR TR RHEHR R A FHRHHH RN
27.3 418.3 2165.5 0.1303 227.663 13005. 19.55 1.175 2.159
35.2 546.6 2255.5 0.1457 248.985 10899. 18.32 1.269 2.178
43.0 685.5 2300.0 0.1661 268.159 9387. 17.99 1.404 2.024
50.8 830.0 2383.3 0.1724 267.794 8274. 16.16 1.421 2.218
58.7 973.8 2161.1 0.1804 268.294 7445, 15.50 1.456 2.044
66.5 1117.2 2480.0 0.1935 263.697 6800. 15.18 1.533 2.145
1.7 230.0 1355.5 0.1314 147.898 0.749 19396. 29.26 1.278 2.217
19.5 328.8 2011.1 0.1314 221.0L4 15318. 23.11 1.219 2.171
27.3 461.1 2283.3 0.1502 273.697 12256. 21.1y4 1.332 2.129
35.2 610.5 2355.5 0.1633 284.958 10183, 19.09 1.396 1.929
43.0 763.3 2427.7 0.1730 287.948 8787. 17.45 1.436 2.192
50.8 917.2 2533.3 0.1775 286.859 7784 . 15.86 1.438 2.065
58.7 1071.6 2600.0 0.1889 288.701 7024, 15.23 1.499 2.050
66.5 1225.5 2612.2 0.2060 285.653 6429, 15.20 1.606 2.18Y4
1.7 248.8 1616.6 0.1817 193.814 0.769 18941, 29.96 1.333 2.223
19.5 367.7 2220.0 0.1417 262.459 14637. 23.15 1.266 2.024
27.3 515.0 2455.,5 0.1576 305.831 11721, 20.62 1.347 1.894
35.2 675.0 2533.3 0.1661 308.669 9804, 18.17 1.370 2.030
43.0 837.7 2627.7 0.1770 316.829 8501, 16.79 1.419 2.136
50.8 1002.2 2761.1 0.1792 315.192 7553. 15.10 1.403 2.091
58.7 1167.2 2805.5 0.1952 319.802 6830, 14,88 1.497 2.021
66.5 1262.8 2162.7 0.2192 317.086 6257. 15.30 1.652 2.313

DI

0.292

0.292

TABLE: X

L9




TAYLOR
HYDROGEN
RUN D L/D T8 W H Q M RE NU NUR NUF
CM) K) K) (W/CM2K) (W/CM2) (G/S)
HHHHEEHRHERERRHRER R AR EFERERHEEH R LR FEHRERAR AR ERRRHEHR R R R RRFR R L HFHRRR AR ERE R AR RARE R R R R ERERR R EHERRHRRARIERERERR AR AR R RHE R R
1 0.295 11.6 334.4 527.7 0.5138 99.334 0.871 '38993. 76.86 1.879 2.267
19.4 353.3 605.5 0.u4825 121.697 37568. 69.00 1.742. 2.023
27.1 375.5 686.1 0.4569 141.892 36046. 62.14 1.626 2.132
34.9 401.6 783.3 0.4387 167.437 34447, 56.46 1.537 1.912
b42.6 L432.7 908&.3 0.4216 200.494 32743. 51.04 1.452 2.225
50.4 470.5 1072.2 0.4091 246141 30938. L6.24 1.383 1.943
58.1 518.3 1316.6 0.3937 314.303 28975. L1.10 1.302 2.046
65.9 580.5 1711.1 0.3693 417.513 26832. 35.13 1.190 2.131
2 0.295 11.6 335.0 511.1 0.5326 93.796 0.864 38667. 79.57 1.959 2.304
19.4 352.2 558.3 0.5144 106.023 37375. 73.75 1.869 2.098
27.1 371.6 611.1 0.5024 120.296 36039. 68.92 1.803 2.075
3.9 393.3 677.7 0.4831 137.415 34681. 63.26 1.711 2.026
L2.6 L18.8 766.6 0.4615 160.499 33233. 57.39 1.611 1.981
50.4 4hg.8 8oL. 4 0.4398 195.955 31711. 51.67 1.511 2.050
58.1 u87.7 1111.1 0.4108 256.065 29975. 45.08 1.385 1.994
65.9 540.0 1533.3 0.3562 353.825 27978. 35.96 1.174 2.158
3 0.295 11.6 335.5 538.8 0.5263 107.014 0.887 39633. 78.52 1.895 2.254
19.4 355.5 633.3 0.4785 132.916 38109. 68.07 1.699 2.188
o271 380.0 738.8 0.4495 161.320 36430. 60.55 1.572 2.170
34.9 L408.8 855.5 0.4330 193.406 34665. 54.92 1.489 1.909
L2.6 LL3.8 994 .4 0.4216 232.114 32788. 49.99 1.422 1.999
50.4 Lg87.2 1183.3 0.4120 286.797 30782. L45.25 1.361 2.188
58.1 543.3 1488.8 0.4051 383.044 28590. L0.69 1.306 2.126
65.9 616.6 2029.4 0.3505 L95.178 26239. 31.73 1.098 2.073
L 0.295 11.6 332.2 522.2 0.5013 95.247 0.830 37352. 74.50 1.894 2.351
19.4 351.1 605.5 0.4598 116.993 35978. 66.09 1.727 2.244
27.1 373.8 686.1 0.4398 137.315 3L478. 60.04 1.627 1.946
34.9 400.0 775.0 0.4285 160.687 32936. 55.34 1.561 2.137
Lb2.6 430.5 880.5 0.4159 187.155 31333. 50.56 1.490 2.030
50.4 L67.2 1025.0 0.4085 227.852 29645. Lé. 4l 1.436 1.975
58.1 513.8 1264.4 0.3926 294.668 27792. 41.28 1.351 2.207
65.9 576.1 1762.7 0.3374 L00.381 25721. 32.29 1.131 2.181
5 0.295 11.6 335.0 525.0 0.5286 100.434 0.871 38949. 78.97 1.933 2.091
19.4 353.8 600.0 0.4893 120.422 37528. 69.88 1.766 2.023
27.1 376.1 677.7 0.4683 41.270 36010. 63.62 1.666 1.980
34.9 h01.6 761.1 0.3989 143.382 34441, 51.34 1.398 1.718
42.6 432.2 888.8 0.4330 197.736 32772. 52.47 1.492 1.938
50.4 470.0 1063.8 0.4171 247.711 30962. 47.19 1.410 1.974
58.1 517.7 1300.0 0.4063 317.816 28996. L2.45 1.344 2.065
65.9 583.3 1866.6 0.3488 L47.626 26746. 33.05 1.7123 2.158
6 0.295 11.6 331.1 527.7 0.5235 102.955 0.876 39484, 78.02 1.897 2.062
19.4 350.5 600.0 0.4956 123.624 37986. 71.33 1.784 2.051
27.1 372.7 GI7.7 0.4706 143.533 36L36. 64.40 1.670 1.991
34.9 399.4 769.4 0.4558 168.6L46 34769. 58.93 1.592 1.970
42.6 430.0 888.8 0.4381 201.039 33075. 53.32 1.504 1.959

TABLE: X

Z9




TABLE: X

TAYLOR
HYDROGEN
RUN D L/D B TW H Q M RE NU NUR NUF
(CM) ( K) ( K) (W/CM2K) (W/CM2)  (G/S)
B L L R g R R R L L s B R e L R R R T T R R R L B R e T e X N T % S R RS rery
50.4 L68.3 1061.1 0.4233 250.922 31215. 4g.03 1.426 1.997
58.1 517.7 1338.8 0.4091 335.916 29163. L2.75 1.347 2.112
65.9 586.1 1911.1 0.3533 Leg.122 26813. 33.34 1.131 2.210
7 0.295 11.6 336.1 5ubL.4 0.5218 108.708 0.885 39478. 77.74 1.882 2.055
19.4 356.6 641.6 0.4740 135.090 37921. 67.26 1.686 1.968
27.1 381.1 Thy. 4 0.5531 200.959 36255. Th.33 1.937 2.370
34.9 4111 863.8 0.4324 195.781 34440. 54. 60 1.488 1.911
L2.6 L47.2 1022.2 0.4216 242.420 32530. 49.68 1.423 1.950
50.4 493.8 1266.6 0.4108 317.457 30414, Ly 62 1.356 2.049
58.1 557.2 1705.5 0.3824 L39.122 28026. 37.62 1.228 2.186
65.9 6L1.6 2333.3 0.3363 568.907 25470. 29.46 1.046 2.2061
3 0.295 11.6 346.6 811.1 0.4074 189.214 0.775 33869. 59.17 1.622 1.969
19.4 397.2 1397.2 0.3414 341.399 30884. Ly, 34 1.316 1.959
27.1 L480.5 2255.5 0.3056 5h2.439 27144, 33.95 1.128 2.058
34.9 593.8 2711.1 0.3033 642.153 23515. 28.31 1.067 2.084
L2.6 720.5 2883.3 0.3164L 68L4.302 20628. 25.20 1.065 2.063
50.4 851.1 2930.5 0.3340 694.534 18426. 23.20 1.079 2.004
58.1 980.0 2927.7 0.3568 694.967 16747 22.08 1.112 1.942
65.9 1105.5 2897.2 0.3841 688.179 15433. 21.53 1.159 1.887
9 0.295 11.6 332.2 533.3 0.4097 82.395 0.629 28283. 60.88 1.933 2.105
19.4 354.4 630.5 0.3727 102.906 27068. 53.16 1.744 2.029
27.1 381.1 738.8 0.3505 125.401 25770. L7.10 1.613 1.968
3h.9 413.3 869.4 0.3363 153.390 24391. 42.28 1.519 1.952
L2.6 453.3 1036.1 0.3277 190.976 22911. 38.19 1.449 1.985
50.4 504.4 1258.3 0.3203 21,470 21310. 34.19 1.383 2.053
58.1 570.5 1613.8 0.3050 318.216 19604. 29.43 1.280 2.14y
65.9 656.1 2160.5 0.2691 Lo4.845 17833. 23.15 1.094 2.158
10 0.295 11.6 335.5 566.6 0.4216 97.436 0.678 30290. 62.90 1.882 2.079
19.4 360.0 688.8 0.3790 124.648 28881. 53.37 1.664 1.982
27.1 390.5 833.3 0.3545 156.964 27329. L6.69 1.527 1.932
34.9 L29.4 1025.0 0.3391 201.952 25627. 41,31 1.429 1.945
b2.6 L479.4 1283.3 0.3300 265.283 23783. 36.73 1.357 2.027
50.4 5h8.3 1661.1 0.3255 362.209 21715. 32.45 1.298 2.194
58.1 636.6 2166.6 0.2913 445.689 19625. 25.68 1.123 2.180
65.9 T42.7 2629.4 0.2760 520.720 17678. 21.44 1.026 2.163
11 0.295 11.6 336.6 594.4 0.3977 102.518 0.658 29322. 59.17 1.818 2.032
19.4 363.8 763.8 0.3522 140.880 27817. L9.16 1.580 1.940
27.1 400.0 g952.7 0.3306 182.748 26089. b2.70 1.451 1.918
34.9 Ly7.2 1183.3 0.3238 238.352 24189. 38.16 1.385 1.982
h2.6 510.5 1533.3 0.3209 328.209 22112. 33.92 1.333 2.133
50.4 596.1 21111 0.2839 430.108 19908. 26_h2 1.138 2.159
58.1 102.2 25 . 0.2765 509.374 17816. 22.49 1.067 2.186
65.9 820.0 27h8.3 0.2788 537.619 16039. 19.97 1.037 2.077
17 0.295 11.6 331.1 547.2 0.3306 71.446 0.490 22098. Lg.27 1.906 2.091
19.4 356.1 6h7.2 0.3147 91.612 21034. Ly 71 1.796 2.103

€9




TAYLOR

HYDROGEN

RUN D L/D TB W H Q M RE NU NUR NUF

K) K) (W/CM2K) (W/CM2)  (G/S)

B B LR B i iR R R L B R R L A L s B A AT LI L A LR A i A L s s A L L AT A A 4 1 A 1 L B B A L A 2 3 B B I L L L R B R A A 3 e s b e e . B D b R e
27.1 387.7 772.2 0.3084 118.562 19854, 40.86 1.725 2.126
3.9 428.3 961.1 0.2919 155.517 18560. 35.6U 1.596 2.111
42.6 485.0 1333.3 0.2629 223.026 17061. 28.98 1.397 2.121
50.14 563.3 1777.7 0.2441 296.445 15415 23.80 1.254 2.183
58.1 66414 2272.2 0.2304 370.431 13783. 19.61 1.140 2.222
65.9 781.6 2516.1 0.2327 103,605 12346. 17.34 1.108 2.141

18 0.295 11.6 335.5 658.3 0.3118 100.6L2 0.486 21733. 46.52 1.816 2.091

19.4 375.0 950.0 0.2748 158.010 20157. 37.42 1.559 2.0y
27.1 43h .y 1377.7 0.2532 238.852 1824l . 30.55 1.388 2.079
34.9 520.0 1917.1 0.2350 326.910 16151. 2447 1.237 2.115
42.6 630.5 2355.5 0.2299 396.577 14173, 20.43 1.158 2.138
50.4 756.6 2586.1 0.2367 33.029 12526. 18.11 1.143 2.109
58.1 888.8 2688.8 0.2481 446,579 11230. 16.63 1.151 2.030
65.9 1019.4 2701.1 0.2634 52,950 10234, 15.78 1.179 1.937

TABLE: X

79




TAYLOR

HYDROGEN

RUN D L/D TB ™ H Q M RE NU NUR NUF

cM) (W/CM2K) (W/CM2) (G/S)

HHREAHEHHHHEREHREEA AR AHA B HEEFHEHEE AR SRR HE AR B FERERH AR H R EH R HFH AR H NN HFH R RHH AN HH R

19 0.295 11.6 353.9 1116.7 0.2555 194.890 20581. 36.49 1.491 1.988
19.4 431.1 1794 . 4 0.2253 307.159 18004. 27.36 1.256 2.005
27.2 541.1 2344 .4 0.2225 401,241 154310, 2242 1.178 2.059
34.9 672.2 2627.8 0.2265 442,933 13324, 19.10 1.142 2.024
y2.7 811.7 2727.8 0.2395 458.908 11726. 17.30 1.154 1.983
50.4 952.2 2766.7 0.2572 u66.675 10523. 16.30 1.190 1.953
58.2 1091.1 2805.6 0.2731 468.215 9595, 15.48 1.218 1.903
65.9 1226.7 2816.7 0.2930 165 .870 8863. 15.08 1.264 1.868

20 0.295 11.6 372.2 1583.3 0.2407 291.514 19626. 32.98 1.403 2.068
19.4 n83.3 2327.8 0.2293 422.931 16442, 25.35 1.259 2.143
27.2 626.1 2677.8 0.2384 489.117 13797. 21.31 1.234 2.143
34.9 782.2 2791.7 0.2509 504.169 11865. 18.68 1.233 2.071
u2.7 938.3 2838.9 0.2669 507.258 10488. 17.12 1.253 2.014
50.4 1091.7 2850.0 0.2902 510.268 9u66. 16.44 1.308 1.999
58.2 1242.2 2888.9 0.312u 514.1418 8672. 15.91 1.357 1.980
65.9 1389.4 2936.1 0.3295 509.627 8038. 15.31 1.384 1.933

21 0.295 11.6 398.9 1972.2 0.2430 382.320 18429, 31.u6 1.412 2.195
19.14 540.0 26344 0.2401 502.876 15009. 2n.24 1.303 2.229
27.2 708.3 2861.1 0.2549 548.743 12488. 20.59 1.299 2.189
34.9 883.9 2916.7 0.2737 556.371 10748. 18. 4k 1.322 2.124
u2.7 1056.7 20nk .4 0.2976 561.802 9523 17.31 1.371 2.097
50.14 1225.6 2966.7 0.3243 564,642 8612. 16.70 1.433 2.088
58.2 1392.2 3008.3 0.3522 569.194 7900. 16.34 1.498 2.085
65.9 1557.2 3088.9 0.3716 569.167 7322. 15.72 1.525 2.046

22 0.295 11.6 342.2 977.8 0.3693 234,711 3422, 54,22 1.473 1.903
19.14 503.3 1661.1 0.3266 410.790 30617. 41.90 1.254 1.992
27.2 497.8 2427.8 0.3004 579.772 26549, 32.42 1.099 2.047
34.9 617.8 2851.7 0.3027 676.198 22930, 27.36 1.055 2.07L
u2.7 750.0 2995.0 0.3152 707.624 20109. 24.30 1.049 2.030
50.4 883.9 2961.1 0.3420 710.410 17991. 23.04 1.094 1.988
58.2 1015.0 2972.2 0.3636 711.646 16381. 21.86 1.122 1.928
65.9 1143.3 2994 .4 0.3841 711.012 15111. 20.95 1.147 1.867

23 0.295 11.6 398.9 1972.2 0.2430 382.320 29143, 31.46 0.979 2.122
19.4 540.0 2634.4 0.2401 502.876 23735. 2424 0.903 2.145
27.2 708.3 2861.1 0.2549 548.743 19748. 20.59 0.900 2.087
34.9 883.9 2916.7 0.2737 556.371 16997. 18.44 0.916 1.992
u2.7 1056.7 294l .4 0.2976 561.802 15060. 17.31 0.950 1.984
50.4 1225.6 2966.7 0.3243 564,642 13620. 16.70 0.993 2.017
58.2 1392.2 3008.3 0.3522 569.194 12492, 16.34 1.038 2.025
65.9 1557.2 3088.9 0.3716 569.167 11579. 15.72 1.057 1.998

TABLE: X
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TAYLOR

HYDROGEN

RUN Di L/D B ™ H Q M RE" NU NUR NUF

{CcM) {W/CM2K) (W/CM2) (G/S)

HHE R EH R R EERFEERERREHHEEAR R REERR R R ERE R R R REFREE KRR ERR R AR R AR FERRER R R RER R R R R HR R R R R R R H R R E R R R R R R R R IR AR

L6 0.292 11.7 148.3 288.8 0.3067 43.091 0.619 48620. 92.24 1.636 2.221
19.5 162.2 3944 0.2657 61.701 45691. 73.44 1.568 2.028
27.3 182.2 522.2 0.2646 89.963 L2229. 65.53 1.491 1.975
35.2 210.0 688.8 0.2623 125.612 38358. 56.82 1.4L00 2.247
43.0 2L7.7 922.2 0.2703 182.302 34290. 51.06 1.375 2.040
50.8 302.2 1272.2 0.2799 271.502 29971. Ly, 64 1.347 2.152
58.7 378.8 1816.6 0.2595 373.103 25713. 34.69 1.190 2.193
66.5 Lry.n 2162.7 0.2652 LL7.745 22078. 29.48 1.155 2.159

LT 0.292 11.7 159.4 629.4 0.2697 126.758 0.586 43778. 75.77 1.674 2.411
19.5 215.5 1372.2 0.2395 277.021 35687. 50.62 1.322 2.170
27.3 303.8 2091.1 0.2248 L01.767 28276. 35.69 1.129 2.157
35.2 p12.2 2266.6 0.2504L L6l . 352 22998. 31.24 1.176 2.0
L3.0 528.3 2261.1 0.2726 L72.355 19438. 27.74 1.210 2.042
50.8 6L9. 4 2288.8 0.3044 L499.046 16900. 26.15 1.289 1.995
58.7 774.4 2375.0 0.3169 507.216 15000. 23.56 1.288 2.012
66.5 898.8 2h55.5 0.3283 511.053 13559. 21.59 1.286 2.168

48 0.292 11.7 216.6 1466.6 0.2464 307.999 0.626 38009. 51.82 1.287 2.256
19.5 312.7 2205.0 0.2543 481.191 29637. 39.39 1.201 2.156
27.3 433.8 2383.3 0.2834 552.472 23741, 33.90 1.247 2.170
35.2 563.8 2383.3 0.3107 565.301 19878. 29.97 1.289 2.205
43.0 696.1 2450.0 0.3249 569.838 17233. 26.36 1.284 2.083
50.8 829.4 2566.6 0.3357 583.185 15303. 23.59 1.272 2.058
58.7 963.3 2655.5 0.3539 598.877 13827. 21.99 1.291 2.126
66.5 1096.6 2694. 4 0.3784L 604.598 12664. 21.14 1.333 2.071

L9 0.292 11.7 265.5 2111.1 0.2771 511.403 0.647 3u245. 49.35 1.332 2.486
19.5 401.1 2565.5 0.3061 662.536 25895. 39.05 1.335 2.202
27.3 552.2 2572.2 0.3380 682.759 20850. 33.17 1.372 2.167
35.2 706.6 2605.5 0.3607 684.929 17641. 28.91 1.383 2.124
L3.0 862.2 2716.6 0.3801 704.874L 15416. 25.87 1.388 2.105
50.8 1018.3 2822.2 0.4029 726.786 13772. 23.92 1.410 2.045
58.7 1175.0 2894.4 0.4319 7h2.627 12499. 22.80 1.452 2.016
66.5 1330.0 2927.7 0.4689 749.198 11492. 22.36 1.520 2.015

50 0.292 11.7 156.6 331.1 0.2726 47.553 0.504 38110. 77.87 1.922 2.267
19.5 176.1 nrz.2 0.2447 72.458 35205. 62.59 1.64L7 2.207
27.3 207.7 T41.6 0.2378 126.958 31473. 52.03 1.501 2.153
35.2 258.3 1188.8 0.2248 209.188 27154, L0.98 1.331 2.072
43.0 335.5 1815.0 0.2122 313.938 22743, 31.34 1.180 1.915
50.8 436.1 2185.0 0.2191 383.181 19042. 26.10 1.146 1.932
58.7 549.4 2227.7 0.2390 Lo1.121 16282. 23.55 1.186 2.003
66.5 662.7 2150.0 0.2578 383.405 14339. 21.78 1.226 2.022

51 0.292 11.7 202.7 990.0 0.2333 183.658 0.490 31114, 52.24 1.520 2.358
19.5 278.8 1807.2 0.1980 302.609 25070. 33.82 1.174 2.201
27.3 383.3 2195.0 0.2139 387.515 20208. 28.32 1.178 2.140
35.2 501.1 2269.4 0.2322 410.606 16853. 24.68 1.204 1.980
43.0 627.2 2283.3 0.2640 L37.213 Tau7h. 23.33 1.300 2.036

TABLE: X
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TAYLOR

HYDROGEN

RUN

52

L/D TB T H Q M RE NU NUR NUF
( K) (W/CM2K) (W/CM2) (G/S)

FH R R R RN R R R R R R R R R RE R R EREHRER AR REERRERRR AR R IR RERHE R R R R F R R RERRRERERREERERE R EHRR R EEEREHR R
50.8 757.7 2316.6 0.2828 440.853 12734, 21.40 1.333 2.002
58.7 887.7 2405.5 0.2930 Lhl 708 11438. 19.47 1.328 2.159
66.5 1015.5 2483.3 0.3056 448.552 o442, 18.18 1.337 2.071
11.7 2u2.7 1602.2 0.2009 273.112 0.487 27400. 38.62 1.244 2.157
19.5 3u49.4 2222.2 0.2236 418.752 21407. 31.95 1.264 1.886
27.3 4g82.2 2395.0 0.2469 L72.264 17209. 27.08 1.296 2.0u4
35.2 624.4 2402.7 0.2714 482.639 1ahhl, 24.07 1.344 2.066
43.0 768.8 2455.5 0.2873 484.579 1254n, 21.48 1.355 2.219
50.8 912.7 2550.0 0.3016 L93.786 11167. 19.59 1.363 2.182
58.7 1055.5 2625.0 0.3203 502.692 10120. 18.46 1.393 2.130
66.5 1197.2 2672.2 0.3435 506.957 9292. 17.87 1.443 2.093

D1
(CM)

0.292

TABLE: X
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Fig. 1 ©Nusselt number corrected for £/d and TW/TB (NUF) versus
2/d. Non-precooled tests (850 data points, o = 5.5 %),
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Fig. 7 Comparison of general correlation with Pfriem data /8/.
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