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COMPRESSIBLE FLOW TABLES FOR AIR

By Marie A. Burcher
SUMMARY

This paper contains = tebulation of functlons of the Mach number
which are frequently used in high—speed serodynamics. The tables
extend from M =0 %o M= 10.0 1in increments of 0.0l and are based
on the assumption that alr is a perfect gas having a specific heat
ra’bio of '1.400.

INTRODUCTION

In high-speed research, frequent use must be made of the
theoretical relationships existing between the Mach number and
various flow parsmeters, for exemple, the stream—tube area ratio,
pressure, temperature, and density ratlios referred to stagnation con—
ditions, and the normal shock relations. The objective of the present
raper is to present tabulated values of the most commonly needed
functions for small enough Mach number increments (0.01) so that
linear interpolation is possible wlthout losa of accuracy for the Mach
number renge from O to 10.0. The quantities shown are functions
solely of the Mach mumber with the exception of a few dimensional
quantities computed for specifled stagnation conditions. Tables 1
and 2 cover the subsonic and supersonic Mach mmber ranges, respectively.

An earlier unpublished compressible flow table which has been
in use st the langley Iseboratory since 1945 was computed by
Miss Vivian P. Adalr of the Fluld and Gas Dynamics Analysis Section.
The present tabulation extended this previous work from M = 3.0
to M = 10.0 and added a number of functions not included in the
earlier table.

SYMBOLS
A crosse—sectionsal area of stream tube -
Acr cross—gectional area of stream tubs for Ml = 1.0

a speed of sound in air
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F compressibllity factor o h =1 + 1 M2+ —1— M b + —i— M 6
c ) 9 MM Y g M
v\
M Mach nunber (—)
a
A O
Mach igl =
K ch angle \s n M)
P absolute pressure
q dynamic . pressure (%pv2>, pounds per square foob, computed for an
erbitrary stegnation pressure, p, = 2121 1b/sq £t
T absolute temperature, °CR
W_." a.ifspeed computed for To = 520 OB, feet per second
B angle between obllque shock and flow direction behind shock
(see fig. 2)
4 ratio of specific hests, teken as 1.400
Spax Maximum possible flow deflection angle (see fig. 2) for oblique
shock, degrees
€ acute angle between oblique shock and direction of undisturbed
gtream (see fig. 2)
v expansion angle required to change Mach number from 1.0 to Ml
(see fig. 3), degrees
P masgs denslty
Subscripbts:
N
o Stations In assumed stream tube, figure 1
1 For use of the tables in subsonic flight problems M;
should be teken as the flight Mach number; then subscrlipt 1
2 refers to atmospheric conditions and subscript o refers to
stegnation conditions on the aircraft. Similarly for super—
3 sonlec flight problems M; 1is the flight Mach number, and sub—
scripts o and 1 are, respectively the ldeal stagnation and the
cr J atmospheric conditioms.
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ACCURACY

The values given in the tables were computed individually. Most of
the steps in the various calculations were carried to seven significant
figures on computing machines, Over half of the values given have been
checked by recelculetion. The rest of the values were checked by an
examination of the differences between readings. The values are believed
to be correct to the number of places shown, with the possible exception
of the values of B&p,,, which may occasionally be In error by one point

in the last place (0.01°).
DISCUSSION

The formulas used ln calculating the tables are in genersal,well
known and their derivation maey be found In modern text books on fluid
mechanics. A possible exceptlion is the equation for Bpy,, which was
first glven in reference 3. For the sake of convenience, all of the
equatione are llsted in the appendix.

- It has besn found convenient to use the stream—tube notation shown
in figure 1. The theoretlcal relatiomns involved are, of course, equally
applicable either to stresm—tube problems such as those encountered
in wind tunnels and intermal-flow systems or to £flight problems.
Attentlion is called to the fact that the subscript o refers to the idesl
stagnation conditions (stegnation conditions for isentropic deceleration
to zero velocity). For subsonic flight application, the stagnation
conditions at an impact tube, for exsmple, are represented by the
subscript o. TIn the supersonic case, however, because of the presence
of a normal compression shock shead of the impact tube, the stagnation
pressure shown by an ilmpact tube will not correspond to the value
represented by this subscript o but rather to that represented by the
subscript 3, which refers to the stagnation condition bshind s normsl
shock. The atmospheric conditiopns (p, T, and p) 1in the flight case
are represented by the subscript 1.

The assumption that air is a perfect ges with a valus of 7 of
1.400 1is valid Pfor the conditioms usually encountered in the subsonic
and lower supersonlic speed regions for normal stagnation conditions.
Tor Mach numbers greater than asbout .0, however, or for unusual
stegnation conditions the behavior of air will depart sppreciably from
that of a perfect gas if the liquefaction condition is approached, and
caution should be used in applylng the results in the tables at the
higher Mach numbers. The data of reference 1 afford a means of
23timating the conditions under which the constltuents of air will
liquefy at the relatively low pressures usually encountered in supersonic
asrodynemic problems., The analytical msthods of reference 2 may
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be used to estimate the departure of the behavior of air from s
perfect gas abt extreme stagnation conditions.

Langley Memorial Aeronsutical ILeboratory
National Advisory Committee for Aeronautlics

langley Field, Va.

Marie A. Burcher
Enginesring Alde

Approved.:
(T f bt

Clinton H. Dearborm
Chief of Full—Scale Research Division
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APPENDIX .
FORMULAS USED FOR SUBSONIC CALCULATTONS

For subsonic calculation (see fig. 1), the following formulas

apply: _ : ~

y 3

f}. _ 7y -1 21—7 \)[/

Po

In flight applicatlons, if M; 1is the flight Mach number, Py

represents the atmospheric pressure, and p, the stagnation pressure
indicated by an 1deal pitot tube. Simileriy, in thse following
formnias T; ard p, are the atmospheric temperabure and density,
respectively.

1
1=~y
P -1
A ::.+72 M2
(o]
-1
ig] y—=-1 o
-\ "z
7+1
- 2(y-1
N 1+721
A°r=Ml
1 y—1_02
1+ 5 Mi
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a1
V- . = M —>&
1(TO=520°R) e, © (T =520°R )

z pro (21/2,)

q
l(po=2121 1b/sq £t) 2

14847y 2 (Pl/Po)

where p_ was arbitrarlly teken as 2121 1b/sq ft. Obviously the dynamic
o

pressure for any other p, (regardless of the value of To) can be
Po
23121°

obtained by multiplying the tabulated values by the ratio

For small values of Mi, F, wes computed fram

7 1,2, 1 .4 1 6

c o1 Lo 1 1600 1

FORMUTAS USED FOR SUPERSONIC CALCULATTONS

For supersonic calculations, the following formmlas apply:

Y

X
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In flight problems M; should be considered the flight Mach number, p,

the atmospheric pressure, and p, the ldeal stagnation pressure.
Similerly, in the following formulas pq and Tl are the atmospheric

density and temperature, respectively.

1
o 1-7
i l+7—1M12
Po 2 /
-1
T
1 y—1.2
7+1
2(7r-1
y -1 )
A 1+ 5 Mi
L .1
A M
cr 1
-1
1+ 7 .
2
- L
o y
& y—1, 2
ao = (l + 5 M )
g P o}
2 Mie<§;é>_£. o
Qor ey’ Po \Per,
“(My=1.0)
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o
(1 =520°R) Ml(; © (T =520°R)

The value of a5 for To = 520°R was taken as 1117.372 feet per second.

2
‘1 o2 ™M op
@ =311 =7 3, %o

vhers p, Was teken as 2121 pounds per square foot

sin - @-)

r
Il

L
. 2
7+ 1 o .
V=< l> cosl r+ 3 + 1 — 90°
7-—
y—1_ 2
211 +
Y,
B = € —B
where '
PR AR TN b( y—1,2 . 7+1. b4
Gm&x=8in31/‘2E‘;‘Ml -1+ 7+l)1+TM1 + 16 Ml
™
_ 2 1 -
B = tan™L — + L5d} ten epgy

7+1M151n§nax
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TABLE I — SUBSCNIC FLOW
- ql l
M | B Py o R 2 Vi g, =2121] 7 | T/
—_ —_ J— = — o > 6
P Po To Ay e, T,=520°R 1b/ag £ © - Ml2
o 1,000 |1.000 {1.000 |O 1. 00 0 0 1.000 ) 1.000
0L ] .9999 | .9939] 1.000 L0173 ] 1.000 1t.17 L188% | 1.000] 1,000
.02 | o907} .co08]| .9992 | .o3k6|1.000 22.35 .5936 | 1.000} 1.000
.03 1 .999h t ,0095] .o908 | .0518( .%090 33.52 1.335 1.000 | 1.000
Lo i 9989 ) .q00e| 0997 | L0692 .9398 Lk 69 2.373 1.000§ 1.001
.05 | .9983 ) .99881 .9wws | .0863 9958 55.85 3.705 1.001 § 1.001
.06 | L9975 ag82 | .9093{ .1035 2005 67.02 5.331 1.00L | 1.002
07 | .99 9976 | L9090 1206 | .9995 78.18 7.2kg 1.001 | 1.002
081 .9955 | .9968 | .9987 1377 | .93k 8a.33 9.458 1,002 | 1.003
00§ .09 99601 .o98h 1548 | .ogo2 100.5 11.96 2.002 ] 1.00%
101 9930 | .9950 9930 | .1718 ] .99%0 111.6 14,7k 1.003 1 1.005
A1 ] .9916 | .99k0 ea76 | L1887 | .9988 122.8 17.81 1.003 { 1.006
A2 1 9900 | L9922 2Qa7), 2056 | 9286 133.9 21.16 1.00k | 1.007
13 ] .9883 | .9916 | .9966 220k | L9983 145.0 24,79 1.00% | 1.009
LAk | .986k | L0903 ] .9961 2391 | .9980 156.1 28.70 1.005 | 1.010
A5 ) .98k | 0888 ) .9955 | .2557 1 .9978 167.2 32.88 1.006 | 1.011
16 ] 9823 1 9873 ¢ .aghe } 2723 .997h 178.3 37.33 1.006 | 1,013
.17.f .9800 | .9857 ) .9ok3 | .2887 ] .9°71 189.% k2,05 1.007 | 1.015
A8 1 9776 | L9840} 9936t .3051 | .9968 200.5 yr.02 1.008 | 1.017
2191 9751 | L9822 | .9928 | .3213 ] .996hk 211.5 52.26 1.009 | 1,019
20§ 9725 | 98031 .o921 | .337h | .9950 222.6 57. 1.010{ 1.021
.21 ] 9697 | 9783 .9913 ) .353k | .9956 233.6 63.48 1.011 | 1.023
22 | 2668 | 9762 F 990k | .3693 | .9952 2hk.6 69.4k7 1.012 | 1.025
2 9638 | .otho t .9895 | .3851 ] .o0u8 255.6 75.69 1.013{ 1.028
24 9607 | 9718 ] .9 L4007 | .99k3 266.6 82.15 1,00k | 1.030
25 9575 | 969k | .9877 | .M162 ] .9938 277.6 88.83 1,006 | 1.033
.26 | 9541 | .957 L9867 t k315 | .9933 288.6 |.95.7h 1.017 | 1.0368
27 ) L9506 | .96hk5 | .9856 § JLk6B | ,9928 269.5 | 102.9 1.018 { 1.039
L% ) oo | L9k19 | .98Lk6 ] k518 | .9923 310.% |110.2 1.020 | 1.042
29 | .9k33 | .o592 | .2835 § .L767 | .901T 321.3 {117.8 1,021 1 1.0b45
.30 | .9395 | .9564 | .9823 | .hoik | .%911 332.2 | 125.5 1.023 | 1.048
31} L9355 | L9535 | L9811 } 5059 ] .9T05 3k3.1 | 133.5 1.024 | 1.052
.32 | .9315 | .9506 | L9799 | .5203 | .9899 sk,0 [141.6 1.026 | 1.056
.33 | 927k | .ok76 | 9787 | .5345 | .9893 364.8 | 1k9.9 1,028 1,059
b | L9231 | L9kks | L97Th | .5kB6 | .0R86 375.6 | 158.k 1.029 | 1.063
.35 | .9188 | .9ka3 | .9761 | .5624 | ,9880 3864 ji67.1 1.031 | 1.068
.36 | .91k3 | 9380 | .9th7 | 5761 | .9873 397.1 {175.9 1.033 | 1.072
.37 | 909 9347 | L9733 | .5896 | <866 ho1.9 {18k.9 1.035 | 1.076
.35 | .9052 | .9313 | 9729 [ .6029 | .9859 138.6 |19k.0 1.037 | 1.081
9 [ .o00k | .9278 | .9705 | .6159 | .9851 k29.3 |203.3 1.03¢ | 1.086
40 ] L8954 o2k3 | L9597 | 4288 | .aBLy kho.0 |212.7 1.081 | 1.091
A1 8907 | Lo207 | L9575 | L6415 | L9836 k50.6 |e22.3 1.083 [ 1.096
Ao | 08857 | o170 | L9659 | L6542 | .9828 k€1.2 |231.9 1.085 | 1.102
b3 ) .BBoOT | L9132 | .o543 | 6664 | .0820 k71.8 ebi.7 1.047 | 1.108
A ) L8755 | .g00k | L0ReT 678k | 9812 4824 |251.6 1.049 | 1.11h
s 8703 | L9055 | .9h11 | .6903 | .9803 hgz.0 |261.6 1.052 | 1.120
L5 ] .8650 | L.om6 | L959k | L7019 | 9795 503.k |271.7 1.05k | 1.126
A f 8596 | L8276 | .95TT 713k 9786 513.9 |[28L.9 1.056 | 1.133
A8 1 .85h1 | .8935 | L9559 | 7246 | .97TT 524 .4 [292.1 1.059 | 1.1ko
Ao} LBuBA | 889k | (osko | 7356 9768 534.8 |302.5 1,061 | 1.1kt




NACA RM No. L7K26

TABLE I — SUBSONIC FLOW — Concluded

) N

o, o, T, A, . e 1 o —

o - - - —_— = o Dy = 2121} p =
L P Po T A, a, |To™520%R|° Jea £t ¢ lyi-m
¢.50 j0.8430 {0.8852 [ 0.952h | 0.7hek j0.9759 5452 312.9;=fr1.06h 1.155
S| 837k | . 9506 | 7569 | .9750 555.6 323.3 1.067| 1.163
52 | .8317 ) 8766 ( .9487| .7672 | .77h0 565.9 333.8 1.069¢ 1.17
.53 | .8Bes9 | 8723 .9468| .7T73 | .9730 576.2 3 L 1.072] 1.179
Sh| .8201 | 8679 | Jouk9| 7872 | .9T21 586.5 355.0 1.0751 1.188
.55 | .Bik2 | .863k| .9430] .796% | .9112 596.8 365.6 1.0781 1.197
56 1 2082 1 8589 | .oh1o| .8063 | .9700 607.0 376.3 1.08L} 1.207
5741 Boz2 |} . .93%0| .8155 | .9690 617.2 386.9 1.084] 1.217
.58 | 7962 | .B49B 1 .9370| .B2hk | .9680 627.3 397.6 1.087§ 1.2028
.59 | 7901 | 8451 | .9349 ) .833 | .9669 637.h k08.3 1.0901 1.233
60| 7840} .Bhos | 93281 .846 | .9658 647.5 19,0 1.093| 1.250
L] L7778 | 8357 .9307| JRWOO | .95k7 €57.6 429.7 1.097] 1.262
B2 1 7716 ) .8310) .9286) .8579 | .9€36 667.6 4ko.3 1.100] 1.275
.63 ] 7654 | B2 | .9265| .8657 | .9625 &77.6 h51.0 1.103{ 1.288
-1 .64 | 7591 | .8213) .92b3] .87334 .95k | 687.5 | k61.6 |1.107{ 1.301
b5 § 7528 | 8164 | .9221| .8806 | .9503 697.L y72.2 1.110) 1.316
A6 .Thes | 8115 L9199 .8877 ] .9591 T07.3 48p.7 1.1147 1.331
67| .7hoL | .8066 ) .9176| .89L4s | .9579 TiT.1 4g93.2 1.117{ L.347
L8 ¢ 7338} .86 | .9153) .9011 | .9567 726.9 . 503.7 1.120} 1.36%
691 etk | L7 L9131 9076 | .9555 736.7 51h,1 1.125} 1.382

.7|,

70| 7209 | 7916 | .on07| .o138 | .osk3} que.h | 52V 1129 1.koo
71}l ks | 7865 .o084) o197 95311 | T56.1 53k.7 | 1.132] 1.ke0
7| .7080 | .781% | .9061) .9255 | .9519 T65.8 shh.9 1.136) 1.4
731 7016 ) L7763 .9037] .9309 | .9506 T75.4 555.0 1.140f 1.4k63
STHE] L6951 L7712 L9013 L9352 | JO9hshk 785.0 555.0 1.144§ 1.%87
75| 6886 % .7660 | .8989 | .oniz | .oh8i 7.5 575.0 | 1.149{ 1.512
76| 6821 7609 | .896h | 9461 | .9u68 8ok.0 584.8 1.153] 1.539
7l 67561 1557 ) .Boko| .os07 | .9u55 | 813.5 59k.6 | 1.157| 1.567
78] 6691 ] L7505 .8915 | .9551 | .ouk2 822.9 60k.3 1.161} 1.5:8
791 6625 ¢ LThse | 8890} .a5092 | L9429 832.3 613.8 1.166f 1.631
B0} 6560} .ThOO| .8865} .9532 [ .9h16 81,7 623.3> ‘| 1.170) 1.667
L1t Ahes | o.73kT| 8840 L9669 | .9Qho2 851.0 6£32.6 1.175] 1.705
B2 6430] .7295| .8815] 9704 | .9389 860.2 61,8 1.280] 1.7%7
.83) 6365 .72k | .8789( .97137 | .9375 869.5 550.9 1.18%1 1.793
Bl L6300 .7189) .8763) .9769 | .9351 878.6 659.9 1.189) 1.843
851 Be3s | T3l 8737 L9797 | .93h47 887.8 668.7 1.294%] 1.898
86| .60} .7083] .8711} .982k | .9333 896.9 677.5 1.199| 1.950
871 61061 .7030| .8585)] .98i5 | .9319 906.0 .0 1.20kf 2,028
.88 6041} .6977| .8559) .9872 | .9305 | 915.0 694.5 | 1.209] 2.105
59 .s9r7t 692k | .8632| .9893 | .9291 92k, 0 702.8 L.21k] 2,132
g0} .5913] .6870) .86061] .9912 | .9277 932.9 Tii.0 1.219) 2.294
91| 5849 6817 .8579} .9929 | .9262 | 9k1.8 719.0 | 1.225] 2.}\2
G2l 578541 676k .8552 | .ookk | .o:Lk8 950.T T26.8 1.230] 2.552
93] .57e1| 6711} .8525| .9958 | .9233 959.5 734.6 1.235] 2.721
G| 56581 .6658| .84g8 1 .9969 | .9219 968.3 Tha.1 1.241f 2,931
951 ,5595 | .660k| .8y | .9979 | .9204 S77.0 T49.5 1.246] 3.203
961 5532 | 65511 . .9987 | 9189 | 985.7 756.8 | 1.252| 3.571
97| 5869 6498 .8L16] .9992 | .oLTh 9%k.3 763.9 1.258) k.13
981 .sko7| Ghhs] 8389 | .9997 | .9159 | 1003. 770.8 1.264 5.005
.99 .5345) .6392} .8361) .9999 | .91hk | 1011 717.6 | L.270] T.089
1.00| .5283} .6339{ .8333]1.0000 | .9229 | 1020 842 | 1.276] —emee-




LTV I~ OGJPERGNTO FTaOW
[ 1
Y 2 ﬁ A.l B} 2 4 » vl,.oc P, =-1212’L ﬁ:‘:‘é ""
Po Py To Acr &g Lor 1% = 5908 i.b/sq £t "t
1.00 | 0.528 0.6339 | 0.8333 | 1.000 |0.9329 | 1.000 1020 T84 .2 -
1.01 522 6287 8306 | 1.000 9113 | 1.008 1028 790 .7 7.053
1.02 5160 6234 A278 | 1.000 5058 | 1.016 1037 797 .0 k.975
1.03 5099 6181 A250 | 1.001 L9083 | 1L.02k 1045 203.1 L.os52
1.0h 5039 6129 8222 | 1.001 L9067 | 1.032 10 809.1 2,501
1.0% k979 6077 8193 | 1.002 | 9052 | 1.039 lo062 81k .9 3.123
1.06 k919 602k B8165 { 1.003 9036 | 1.0k6 1070 820.5 2.85L
1.07 k860 5972 8137 | 1.004 .9020 | 1.053 1078 825.9 e.627
1.08 4900 5920 S10R | 1.005 2005 | 1.060 1087 231.2 255
1.09 Mha“ | 5369 5080 | 1.006 8989 | 1.066 1095 836.3 2.306
1.10 .hssu‘,_‘; 5317 .8052 | 1.008 8973 | 1.073 1103 8h1 .3 2.192
1.11 L6267 5766 8023 | 1.010 A957 | 1.079 1111 8h6.1 £.076
1.2 k568 STk 99k | 1.011 8941 | 1.0%5 1119 850.7 1.9°3
1.13 4511 5663 1966 | 1.013 8925 { 1.090 1127 955.1 1.900
1.14 Ah55 1 5612 27937 | 1.015 8909 | 1.096 n3s 859 .4 1.827
1.15 J 3g° 5562 7908 | 1.0n7 293 | 1.101 11k3 R62.5 1.761
1.16 4343 £ 5511 72379 | 1.020 S8TT | 1.206 1151 86T .k 1.70L
1.17 L2574 5h61 .7851 | 1.022 8360 | 1.a11 1158 871.2 1.646
1.18 '1‘2324t S 7822 | 1.025 Sa4L | 1.116 1166 874 .2 1.596
1.19 1178 5361 7793 | 1.026 9828 | 1.120 17h a7r, 1.550
1.20 | a2 | ossu1 | 7es | r.030 | omear fa.aem 1181 81 .5 1.508
1.21 hoted 52k ST735 | 1.033 B795 1 1.128 1189 a8k .6 1.56m
1.22 horTyd L5213 7706 | 1.037 BT {13 1197 897.6 1.h31
1.23 39681 .s164 ST8T7T + 1.040 B762 1 1.135 1204 350 .4 1.39€
1.24 .39312 5115 ST6:8 | 1.043 HT45 | 1.139 1212 893.0 1.364
P P » P
£ 2 3 -2

ﬂ . v 5]‘1 n pO po P1 ua

.00 90.00 o 0 1.000 0.5293 1.000 1.000 1.000

1.0L 81.93 .0k .05 1.023 <5344 1.000 1.017 .9901

L.02 78.64 .13 14 1,047 .5803 1.000 1.033 .9805

1.03 76.14 .23 .26 1.071 -5hée 1.000 1.050 9712

1.0%4 Th.06 .35 Lo 1.095 .5519 <9999 1.067 9620

1.05 72.2% b9 .56 1.120 .55Th .9999 1.08% 29531

1.06 70.63 S .73 1.154 5628 9997 1.101 -Gkl

1.07 69.16 .80 .91 1.169 5681 ~9936 1.118 .9360

1.08 67.81 .97 1.0 1.19k .5732 -999% 1.135 L9277

1.09 66.55 J..J_5‘q 1.30 1.213 .5782 9992 1.152 .9196

1.10 65.38 1.3k 1.52 1.2k% L3831 .96R9 1.169 .9118

1.1% 64,28 1.53 .1 1.73 1.271 .5878% .9986 1.186 .904L

1.12 63.23 L7 1,96 1.237 5924 L9982 1.203 .8366

1.1% 62.25 1.9 2.1y 1.323 5955 .9978 1.221 .88g2

1.14 61.31 2.16 2.483 1.350 6012 L9973 1.238 .8820

. 3

1.15 o0. 41 2.32 2.67 1.376 L6053 LS99ET 1.255 .8750

1,16 59.95 2.61 2.92 1.403 L6073 .3961 1.272 .3682

1.17 58.73 2.8#1._1 .17 1.430 .6132 -5953 1.230 .8e1

1.18 57.9% 3.0774  3.42 1.458 €170 L9346 1.307 8543

1.13 57.13 3.317 3.68 1.485 L6205 .9237 1.324 .8LAs

1.20 55,44 .56 3.9% 1.513 .62k .9928 1.342 .8h22

1.21 55.74 2.8L4 A2 1.54) 627k .9918 1.359 .8360

1.22 55.05 Lo6lgd hik7 1.570 .6306 -9707 1.376 .8200

1.23 sh.39 4,311 h.Th 1.5353 .6337 .9836 1.294 .82k1

1.6 53.75‘-;‘ h.5'7:; 5.01 1.627 .63%6 .58 1.4 .8183
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NACA RM No. L7K26

ToSLY TT.— SUPR3ONIC FLOW — Comt Inacd

\# Q. 1
B Py T ;1 & 9 1 —_—
- -— — — = 23
K s | %o T or a0 T | ToTR I R e Vi — 1
1.25 0.3861¢4t 0.%067 0.7619 1.047 0.3729 1.142 1219 835.5 1.333
1l.20 3809 qd - 5019 . 7550 1.0%0 .8712 1.145 1227 897.8 1.305
1.27 3759 o1 .T361 1.0%4 .369%5 1.148 1234 899.9 1.277
1.28 3708 hor3 L1532 1.058 .8679 1.150 121 90L.9 1.253
1.29 3658 4878 . 7503 1.062 . 1.152 1245 903.8 1.227
1.30 .3609 4829 ThTh 1.066 8645 1.155 1256 905.% 1.204
1.3L .3560 478 .Thli5 1.07% 8628 1.157 1263 907.0 1.182
.32 .3512 4736 Th16 1.07% 8611 1.158 1270 908.k 1.161
1.33 -346ha l  .BEOO .T387 1.080 8595 1.150 1277 909.6 1.140
1.3h .3417 46k .7358 1.084 .8578 1.161 1284 910.7 1,121
kY
1.3% 33707 4598 .7329 1.089 8561 1.163 1291 9LL. T 1.103
1.36 .3323 R 5% . 7300 1.094 85kh 1.16% 1298 912.5% 1.085
1.37 .3277 4508 ST2TL 1.099 .8527 1,164 1305 913.1 1.068
1.38 .3232 T kg3 .T2k2 1.10% .8510 1.165 1312 913.7 1.05%2
1.39 3187 k518 L7213 1.109 .8493 1.166 1319 91,1 1.036
r
1.ko 31&2‘.“4 §37h .718% 1.115 8476 1.166 1326 914.3 1.021
1.k .309851 b330 .T155 1.120 .8459 1.166 1333 91k .t 1.006
1.k -3055,°4 k287 .T126 1.126 Bhkz 1.166 1339 91k % 9919 .
1.5 .3012.49  Jh2hh L7097 1.132 8425 1.166 1346 91k.3 .9783
1. hE .2969?\’L .zor 7063 1.138 8407 1.165 1353 91k.0 9651
1.k5 2927, .4198 .TO4O 1.144 .83%0 1.16% 1359 913.6 952k
1.6 .2886:. J4116 L7011 1.150 .8373 1.16% 1366 913.1 L9401
1.7 .2845 i hoth L6982 1.1%6 .8356 1.164 1373 912.5 |  .9281
1 1.48 2804 .Lo32 655 1.163 .8339 1.163 1379 911.7 9155
1.k9 2764 +3991 .6925 1.169 .8322 1.161 1385 910.8 +50%53
? P ¥ P v,
" v Baax -2 2 3 -4 -2
% Po o P Ya Y1
53 -4
1.25 53.13‘0 1.8 | 5.29 1.656 0.639k 0.9871 1.429 0.8126 0.+7000
1.26 52.53,:,7 5.09,% 5.56 1.686 6421 .9857 1.446 8071 .6916
L.27 51.9% 4 5.3 7 %.83 1.715 J6hk6 9842 1.463 8016 .6833
1.28 51.355‘ 5.‘3?17 6.1 1.74% 6470 .5827 1481 .7963 L6733
1.29 50. % 5. i 6.39 1.77% 6593 .9811 1.k98 L7911 6674
- -3
1.30 6.1 4 6.66 1.805 .651% 9%, ¢] 1.516 . 7860 .6598
1.31 6507 6.9 | 1.835 -6535 orreltl 1.533 -7809 .6523
1.32 6. T.22 1.866 6554 9758 1.55 LTT60 .6lkg
1.33 o T 7.49 1.897 6571 .9738 1.568 1712 6378
1.3k i T-77 1,928 . .9718 1.58% .T 6308
1.35 . 8.05 1.960 6603 697 1.603 .7618 6239
1.36 . 8.33 1.991 6817 .9676 1.620 1572 6172
1.37 . 8.8 2.023 .6620 .9653 1.638 | 7527 6107
1.38 8.88 2.055 . .§630 1.655 7483 6043
1.39 .9.15 2,087 L6652 .9607 1.672 . Thko .59
1.k0 9@ 9.k3 2,120 L6662 9582 1.690 .T397 5918
1.51 . 9.70 2.1%3 6670 .9557 1.707 T35 .
1.hk2 . 9.97 2.186 6677 9531 1.724 LT3k 5799
1.43 . 10.25 2.219 .6633 <9504 1.7h2 T27h 57k2
1.h% 10,52 2.253 L9476 1.759 7235 .
¥
1.45 Alhaf 10.79 2.28A 6692 .9448 1.776 7196 5630
1.k6 730 11.0% 2.320 .6695 <20 1.793 -T187 <5576
1.h7 0% .32 2.354 6697 -9390 1.811 7120 5523
1.48 .35, 11.59 2.389 .6698 .9360 .| 1.828 .7083 b7
1.k9 .6. 11.85 2.523 .6698 .9329 %'l 1.845 7047 5420
.‘NACA‘_AN_,_—



NACA RM No. L7K26
TEITE TT e 0 TENSONIC «TOW e Srnd T raaest
v q 1
', S 3 o h ! & t P, Jam T
Po % To A &, Gor | To=30R | "Tn/aq £t -1
1,50 0.2724.,| 0.39%0 0 .6897 1.176 0.830% 1.160 1392 903.9 0.89L4
1.51 2685 01,3309 .6868 1.183 .8287 1.159 1398 €03.8 .8833
1.52 26467 .3869 .6840 1.190 .3270 1.157 1ko% 907-5 .8736
1.53 L2608 'p 3829 .6811 1.197 .82%3 1.156 1511 306.2 .8036
L.54 2570 .3789 .6783 1.204 .8230 1.15% 1817 0k.8 .853¢9
155 .| .2533-.] .37%0 6758 | 1.212 819 | 1.1s2 1423 903.3 - TENN
1.5% 2895 .} .3710 L6726 1.219 L3201 1.150 1430 201.6 8352
1.57 2489 1 3672 .6098 1.227 813k 1.147 1436 893.9 .8262
1.53 2423 | 3833 LBETO 1.234 8167 1.145% 14h2 853.1 8175
1.59 .2388 _ +3595 6642 1.2h2 .8150 1.143 1448 896.1 8050
1.60 L2353, +3597 . 6oLk 1.2%0 .8133 L.1ko 1454 Agk.1 .8006
1.6 2318 | .3520 .6586 1.258 8115 1.137 160 292.0 7925
1l.a2 2284 T} L3483 6858 1.267 8098 1.13% 1866 889.8 .7846
1.€2 L2250 -} .3Lh6 .6530 1.275 L8021 1.132 172 887.5 .T769
1.5% L2217 | L3409 .6502 1.28% .8obh 1.129 k78 885.1 .7693
1.6= 218 | 337 LELTS 1.292 .8046 1.12% 1h8Y 882.6 7619
l.6c .2151° 3333 LGhhT 1.301 .8029 1.122 1483 380.1 JTOT
L.o7 L2119 L3302 L6419 1.310 .3012 1.119 1495 877.5 CTHTT
1.58 L2088 | .3266 .6392 1.319 -799% 1.115 1501 874%.8 . Th08
1.69 2057 - 3232° .6364 1.328 .7978 1.112 1506 872.0 T73%0
1.70 2026, .1 .3197 .6337 1.338 .T96L 1.108 1312 85y.2 JT278
1.7L 19967 | L3163 .6310 1.347 .T943 1.105 1518 Bgo.e . 7209
L.72 L1966 *11 L3129 .6283 1.357 7926 1.101 1%23 883.3 .T1k6
L.73 .1936:4] 3095 .6256 1.367° .709 1.097 1529 950.2 .7084
L.7h L1907 ) 3062 .6229 1.376 .7832 1.093 1534 8s57.1 .7023
] 7} Py o2 Y
¥y B v Bmay Y Py T . My ;,f
1 “'f " 12.11 hs8 669 0.9298 | 1.862 0.7C11 ¢.5370
.50 1.] 11.9L, . 2. 0.6697 . . .JCL1 .53
1.51 hl.h’f}: 12,20 12.37 2.493 -6k .9266 1.819 6975 5321
1.52 ul.l_'j la2.kgd 12.63 2.529 6691 .9233 1.896 L6951 52Th
1.53 40,813 12.7°F 12.89 2.56k .6687 .9200 1.913 .6507 5227
1.5k L. 4 o 13.09, 13.48 2.600 .6682 9165 1.930 .6874 .5180
) g
1.55 L0. :L@a | 13.3 13.40 2.636 6677 L9132 1,947 6841 5135
1.56 29.87 13. 13.66 2.673 6670 .9097 1.964 .6809 .5091
157 | 39.584 13,971 1391 | =2.705 .65 081 | l.es1 6717 “50lk7
1.58 39.5 4 142 k.16 2,746 .6 .9026 1.998 6746 . 5005
1.%9 38.911" k. 1% .41 2.783 -6645 .8989 2.015 6715 5963
~3
1. 38.68 1h, 1h.65 2.5820 .6635 8952 2.032 6634 g2
1.61 8.0 | 1.1 1k.30 2.857. 662k 8915 2.0k .6655 4882
.62 38. 194 15,1k 2.895 6612 8877 2.0 L6625 R
1.53 37.887)  15.75 15.38 2.933 .6600 .8838 2.082 6596 4803
1.6k 37-57 6.0 15.6 2.971 .6%87 B9 2.099 .6558 4765
1. 7. 16. h; 15.86 3.010 L6573 .8760 2.11% 6550 4728
1.22 27.3 16.23 16.09 3.048 .6558 8720 2.132 6512 4601
1.67 36.78 1:‘.932 L 16.32 3.087 L6543 .8680 2,148 -6585 1655
1.68 36.5% 17.22 16.55 3.126 .6527 .86ko 2,165 5458 4629
L.&59 36.23 17.52 1€.78 3.165 .6510 .8598 2.181 6531 RIS
1.70 36.0 17.81 17.01 .205 L6493 8537 2.198 L6505 k550
1.?(1 55.73 1E73.1o,‘, 17.24 g.m L6475 -.8516 2.21% .6380 4517
1.72 35.55 18.k0°1 17.46 3.28% 6457 .87l 2,230 -6355 R
1.73 35.31 18.69 17.68 3.325 6438 .Bk31 2.247 .56330 Jkbst
1.7h 35.08. 18.9? 17'9O_J 3.365 .&18_ .838¢. 2.263 6305 L4l




NACA RM No. L7K26

TASLE TT.— RUPFRINIV FLOW — Conittmued

v q 1
- bt o — —_ —— - = 2171 , 5
K Po . Po To Aor o bor To=520R g'b/aq_ E4] M2 -1
1.7% 0.1878_4 0 .3029 0 .6202 1.396 0.7875 1.089 1540 853.9 0.6963
1.76 1850 ,.Y  .2996 6175 1.397 .7858 1.085 1545 8%0.6 .65c5
1.77 -1822 .4 .296% .6148 1.407 L7851 1.080 1551 847.3 6847
1.73 1794 .2931 6121 1.518 782k 1.076 1556 Uk .0 6791
1.79 1767 4 «2900 5095 1.428 1807 1.072 1561 340.6 .6736
v
1.8 L7540 2868 .6068 1.439 7790 1.067 1567 B37.1 .6682
1.8 .1711;% .2837 L6041 1.k50 7773 1.0653 1572 832.6 .6628
1.8 .2806 .6015 1.k61 JTT56 1.0 1577 830.0 .6576
1.83 .1662 2776 5989 1472 1739 1.054 1582 826 .k .6525
1.84 163’{71 2Th5 - 5963 1.48% 722 | 1.0k9 1588 822.7 .6hTh
)]
1.85 161277 L2715 5936 1.495 7705 1.08% 1593 819.0 L6525
1.86 .1887 4 .2686 .5910 1.507 7688 1.040 1598 £15,2 .6376
1.87 1563 ¥ 2655 . 5884 1.519 T6TL 1.035 1603 S11.4 .6328
1.88 .1539 2627 .5859 1.531 .7 1.030 1608 807.6 .6281
1.9 .1516 .2558 .5833 1.543 7637 1.025 1613 803.7 .6235
1.90 ko2 2570 5807 1.5%5% . 7620 1.020 1618 799.8 .6190
1.91 1470 2542 5782 1,568 J760h 1.015 16 79%5.8 .61hs
1.9 Lk7 251% 5756 1.580 - 7587 1.010 1 791.8 .6101
1.93 .1k25 .2k86 5731 1.593 JSI570 1.005 1633 187.8 .6058
1.9% k03 2459 5705 1.606 7553 . 9994 1637 783.8 6015
1. 138 24 1.619 1537 .99k2 1642 779.7 .5973
1 .32 1%6#’ ahgg =655 1.633 L7520 .58%0 1647 775.6 5932
1.97 1339 .2378 .5630 1.646 7503 .9837 1652 TIL.k 5802
1.96 1318 .23%52 1.660 STHBT .97 1656 767.3 5852
1.99 .1258 .2326 .5580 1.67k Th70 L9731 1661 763.1 .5812
.
P2 23_ B, \'f
P 2 Pe -2
LY ) s v Spax f Po o o L) A
L6281 0.4388
1. £.851 19.27) 18.12 | 3.%06 | 0.6398 | 0.836 | 2.279 | ©
1| e el 8| Swp | em ) me | sem | ey
.77 3¢ 15. . : : : . ~6210 4297
.78 L.18 20.15 18.76 3.530 L6334 .8215 2.327
Ji.:{m 33.96 20.55 T 18.97 3.5T2 6311 .8 2.3b3 .6188 268
I .
1.80 33.75 | 20. 72‘ 19.18 3.613 6289 .8127 g-s?{g ’Sii’? ::gzg
R B B BT %‘%5 e 8038 | 2391 “é12i T
1. .3 . . .62k2 . 1=
1.83 ggm 2159,k 19.8% 3.750 L6217 -7993 gtg;f %g‘g ‘;lz‘g
1.84 32.92 21. E 20.00 3.783 6193 L7958 .
: 438 | .05y | koo
1. 2. 22.16 | 20.20 3.826 .6168 .7%02 2 : :
1.32 32.752 22.45 n 20.40 3.870 L6142 .7857 S'ZE; ‘222 .:3;3
1.87 [ 32.33 | 22.73%F 20.: | 3.913 -6116 it B “5998 4ok
1.38 32.13 | 23.02 20.78 3.957 6090 il -500 -5976 “4000
1.5 3L.9% | 23.30 ] 20.98 h.,001 6064 .T720 2. .
AR AR AR A AR AR
1.9 31.57 | 23.87] 2 . . bty 2.5 B518 \3927
1. 1.39 | 2k.15| 21.5 k.13 .5982 ~158 . i :
1.Z§ %1.31 ok.53 | 21.73 §.179 .5954 L7535 2.562 5538:'3 gg'l‘
1.5% 31.03 | 2872 ] 21.91 4.22% -5926 - 7458 2.571 .
.38
1.95 | 30.85| 2b.g9| 22.09 | s.270 5897 T2, 2.992 ?{’wﬁ _ggg
1.96 0.8 1 2521 2§'§1 :: 322 '5669531;0 ‘3333 2.622 .5826 -3814
L.97 30.5%k 25.55 22.5% . . . 0a 2.537 =808 3792
. 0. 25.8 22.63 L.4o07 .5810 .73 . . -3792
TE | NB| R R s | e | w@sm | ek | Bm | 3




NACA RM No. L7K26
CRLTF T — RTPFRSONIC FILW — Tontlried

h °1 L A ! ! ) B G|

Po o, T, hor 2 %, T =520R 1bfagq Tt vt -1
2.0C 0.1273" 0.2300 0.5556 1,688 0. 7h5h 0.957T7 1666 55,9 0.57Th
2.0L .1253 .227 L5531 1.702 .Th3T 9623 1670 4.7 L5735
2.02 .1239 .2250 .5506 1.716 .7h30 9569 1675 750 .4 .5698
2.03 L1220 .2225 L5492 1.730 .7hol L9515 1679 7h6.2 5661
2.0k -1201 .2200 5453 1.755 .7388 5hi50 1684 Th1.9 5621
2.0% .li8e 2176 sh33 1L.750 .T371 .ghos 1698 137.6 .5%88
 2.06 -116k 2152 .5409 1775 7355 -9350 1693 733-3 -5552
2.07 L1146 .2128 .538% 1.790 .7338 .9295 1697 728.9 L3517
2.03 L1128 .2104 .5361 1.805 122 .9240 1702 T24.8 5483
2.09 L1111 .2081 .5337 1.821 L7306 918k 1706 720.3 .Shkg
2.10 1094 .2053 .5313 1.837 -7289 .9129 1710 715.9 .5h15
2.1 -1077 2035 .5250 1.8%3 -7273 -9073 1715 7.5 -5382
2.12 L1060 .2013 5266 1.859 -7257 L9017 1719 T07.1 .5350
2.13 L1043 .19%0 5243 1,88s .Teh 8961 1723 702.8 5317
2.1 L1027 .1968 L5219 1.902 L7225 8905 b 098.4 .5285
2.1% .1o1 - L1546 .5196 1.919 . 7208 .8ak9 1732 694.0 .525k
2.16 995610 .1925 5173 1.93% L7192 .8793 1736 689.6 .5223
2.17 .9802 .1903 5150 1.9%3 .TL76 8737 17ho 685.2 .5193 "
2.18 .9h43 .1882 5127 L.970 . T160 . 8681 17hk 680.8 L5162
2.19 .9500 L1861 .510h 1.987 . 7ikh .8624 1748 670.4% .5133
2.20 .9352 851 5081 | 2.005 .7i=8 8568 | 17% 671.9 .5103
2.21 9207, <1820 .5059 2.023 .7 .8512 1756 957.5% .50k
2.22 L9068k ‘¥ ¥ .1800 ~5036 2.0k1 -7097 8ks6 1760 663.1 5045
2.23 B892y 1. .1780 501k 2.059 .7081 -8400 1764 658.7 5017
2.2b | .878% 7%% .L760 GooL | 2.078 1065 .83uk | 1768 654.3 k389
P p V.
" v 8 22 b} ] Z2 -2
N max n Po Po Py Ma \51

2.00 30.00 26.38 22.97 k.500 0.575L 0.7209 2.667 0.5TTh 0.3750

2,01 29.84 26.66 23.14 b sl 5721 L7162 2.581 STST .3729

z.02 29.67 26.93 23.31 L .5691L .T115 2.696 5740 3709

2.03 29.51 27.20 23.48 4,641 5661 . T069 2,711 5723 .3689

2.0% 29.35 | 27.48 | 23.65 k,689 .5630 7022 2.72% 5707 .3669

2.05 29.20 27.75 23.8) h.'{g& . 5600 L6975 2.7%0 5691 . 3650

2.06 29.0k 28.02 23.98 4.7 .5569 .6928 2.755 3675 .3630

2.07 28.89 | 28.29 { 24.1h4 h.gga .5538 .6882 2.769 .5659 .3611

2.08 28.74 28.56 24.30 4,881 5507 6833 2.783 5643 . .3593

2.09 28.59 28.33 24,16 k.929 .BETS .6789 2.798 5628 «357h

2.10 | 28.kk 29.10 2k.61 4.978 Shbl 6782 2.812 .5612 .35%6

2.11 28.29 | 29.36 | 2k.77 5.027 AT L6696 2.86 3598 3538

i.12 28.14 29.63 2k.92 5.07T .5381 6649 2,840 L5583 .3%21

.13 28.00 29.90 25,08 5.126 5349 . 6603 2.8%54 J5EE2 .3503

2.1 27.86 30.16 25.23 5.176 L5317 L6556 2.868 5554 .3486

3.15 27.72 30.43 25.38 5.226 .%5285 L6511 2.882 .5340 .3569

2.16 27.%8 30.69 25,52 5.277 .5253 .66k 2.896 5525 .3453

2.107 27.4k 30.95 25.67 5.327 .5221 .6hL9 2.910 L5511 .3436

2.18 27.30 | 31.21 | 2%5.% 5.378 .5189 .6373 2.92b 5433 3420

2.19 27.17 3147 25, 5.529 -S5157 .6327 2.938 .5434 .40k

2.20 27.04 | 31.73 | 26.10 5.490 5125 .6281 2.951 SSETL 3388

2.21 26.90 jl.99 26.2% 5.531 .5093 . 6236 2.965 JSHST .3373

2.22 26.77 32.25 26.38 5.583 5061 L6191 2.978 JShlsh .3358

2.23 26.64 32.51 26.52 5.635 .5028 L6145 2.992 L5431 .3342

2.2h 26.51 32.76 26.66 5.687 .4gos . 6100 3.005 .5h18 .3327




NACA RM No. L7K26

TLELF IT.— SUPFRSONTC ~LOW ~ Continu=d

= :l 2 ;}' :i 2 2 T vlo°n P B 2 —_\6(_]';1
) a - = c. -
o o o or o Lor {To=32 Tb/eq £+
2.25 | 0.8643x10~ | 0.1740 | 0.4969| 2.096 | 0.7049 | 0.%287 1772 649.9 0.5961
2.2% .8514 30 .172) Lok 2,115 703 .8231 1776 645.5 593k
2.27 8383 \ .1702 49251 2.134 . 8176 1780 641.1 4907
2.23 | .82517 /3! .1683 | .L903| 2.15 | .7002 | .8120 1784 636.8 .
2.29 8123 1% .1684 L4881 2,173 .6986 806k 1788 632.4 4854
-\
2.30 T 4 L1646 48591 2.193 6971 .8008 1791 628.0 .4823
2.31 -7873 \FD .1628 4837 2.213 .6955 L7953 1795 &3.7 4802
2.32 JTISLT T .1609 58161 2.233 .60h0 .7 1799 619.3 b717
2.33 L7631 P ¢ L1592 L1798 | 2,258 692k 7842 1903 615.0 k752
2.3% 7512114 1574 L7713 2.27H .6509 1806 610.6 L727
- L"é
2.35 7396 . & .1556 L7521 2,295 .6893 .TT31 1810 606.3 o2
L 2.36 728L_ o .1539 A131f 2.316 6378 .7676 8L 602.0 4678
2.37 .T168 1522 A709 | 2.338 .6863 7621 1817 597.7 L4654
2.38 7057 fj .150%5 45881 2.359 68T JT56T 1821 593.4 L4630
2.39 L6958 .1488 L4668 2.381 6832 |  .71512 1824 589.1 .b6o7
2.40 ) kT2 67| 2.%03 | .6817 | .Ths8 1828 5849 4583
2.41 67347 T .1k56 5626 ) 2.425 . < THOM 1832 s80.6 4561
2.k2 66307 "4, .1k39 L4606 ) 2.548 .6786 .7350 1835 576.4 4538
2.43 527 T T .12k 45851 2,471 6771 .T29 1839 ggz{.x L4515
2.his L6426 - T .1408 . 2,4k L6756 .T2h2 .9 k93
2.45 6327 _ ;- 1392 skl | 2,517 L6ThL | L7189 184% 563.7 Tl
2.h6 o9 ¢ 1377 524 | 2.540 6726 .T135 18k9 559.6 ko
2.47 .6133' ?c L1362 ) .40k | 2.56h | .6TiL | L7082 1852 255, 4 hes:)
2.48 | .6038-7¢ JA3E [ 2.588 | .6696 | .7029 551.3 406
2.49 .59585~ 73 .1332 Lueh | 2,612 .6682 6977 1859 sh7.1 .4385
Py T, P e v,
K v 5 - 2 i £ 4
¥y max n Po Po P M, A
2.2% 26.39 33.02 26.79 5.740 0.ko6l 0.60%55 3.019 0.5406 0.331
2.26 26.26 33.27.4 26.93 5.792 bo3l L6011 3.032 .5393 .32
2.27 26.14 33.%?- 27.06 . 5.84% 14899 5966 3.0Lk5 .5381 .3284
2.28 26.01 33. 27.19 5.898 1867 .5921 3.058 .5368 .3270
2.29 25.89 | 3%.03 | 27.32 5.951 4835 <5877 3.071 -5356 3256
2.30 25.77 34.28 27.%5 6.005 4802 5% 3.085 .5344 .32k2
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5.52 | .1052 460 ARO[ 3T 43 3754 | 6056 2316 L4757 .1842
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5.68] .88%0 6596 JA3b2| bz a7 3663 1 5hoS 2355 bz 39 178
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5.7} 3157 .3158 0.9995x10 -1 86.37 3162 | .2691 237G £1.10 1567
- 6.721 .3127 -3137 9968 86 .94 3157 | 2673 2371 20.97 A3
6 -7]2 -3098 3116 99k2 87.51 31%3 | .26%6 2371 20.83 1563
6.7 3669 3096 9915 83.08 319 | .2639 2371 20 .70 AECC
v
%2 P2 P °2 2
i g Y Sax n Py LS f1 " Yy
6.5 | 8.85 | 8817, | 428y | a9.a3 |o afokx107t | c.ansac™ | 5.365 | Gucoh | 86k
6.51 8.8y 88.23 4.9 Lo .28 188 .21C1 5.367 (03 1863
8 .5¢ €.8: 88.29 b 52 .91 Lo 3 1869 287 5.369 HOCE 1862
t 6.53 8.81 €8.35 I 4z .92 L3 .58 1857 2073 =.370 R 186z
6 .54 5.& 88.41 Lz .92 49.73 1845 2C6C =.372 Aol .1861
L
B .55 8.78 BR.474| 4I.93 L5 .8 1833 2047 5.37% A 861
6.76 8.17 88.52 2 .94 50 .0k 1821 2033 =375 B 184
6.57 2.7% 88.-_'-86 2.95 5G .19 1809 .x2c 5377 3999 186¢
& .08 E.7h 68 .6k 2.96 56 .35 1797 2T 5.37Y 2999 185y
6 .54 8.73 88.7¢ Lz .96 50 .5C .1786 199k =.38L .3998 1853
® .6 .71 88.76 %2 .97 5¢ 6% ATTh .1981 5.38¢ 3997 1858
6.61 a.7c aa .8z 4z .98 5 8L 1762 1968 5.384 2337 1857
6.62 8.6% 8e.88 2.99 a5 .96 A7sE 19%% 5.386 3996 1857
8.63 8.68 88.9%3 kz.33 81 .12 174G 19%3 5.387 3995 186
66k | P60 | 8239 | B3.0C | S1.27 1729 1936 5.389 -3995 1856
6.65 .65 89 .u2 k3 1 a1 .lrg A718 .1518 5.391 3994 1855
& .66 8.6k 89.11 k202 =1.5% JLTCT 13085 %.39° 2392 L8959
b.67 e.or 85 .16 v Ly 2 =1.74 1646 1893 =.39k 2752 188k
0 .65 8.61 PG e L3 4y nl .58 168 1281 4395 249 8.3
6 .oy 580 &y .28 L3k =0 .05 .1o7h 1863 5397 Y 1853
B0 g.58 85.33 L3 e 52 el 1664 1827 £ .39 2991 1653
6.7 €57 | 89.39 | k305 | 52.36 -1653 -18ks c b 290 1P52
6.7: €.26 89 .45 43 .06 8250 1642 .1833 R Na LGN 1851
6.73 8.5 89 .50¢ 43 .07 5%.68 1632 1821 2.4z -398y 1851
6.7k &.53 £9.56 k3 o8 =] 1627 181 5405 .388 1850
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Y 21- A i N e 3 - 3 T =52¢%R| P., = QY. NF -1
Po Po %o Acp 8 Ler 1b/sq £
675 | 0.30b1x1c 73] ¢ .3075x00 2 | ¢ .9889x20"1 88.66 | o .3185 | ¢ .2623xac™h £372 .57 | ©.1k9b
6.76 [ .3C13 3055 9862 & .2k | .314C | .2606 2372 b S0.hb 1by6
6.77| 2985~ | 303k 9836 89.82| 3136 | .38 2372 % .31 -1k93
6.78 | .2957 3014 981¢ 90.41 | .3132} .2573 2373 2 .18 151
8.y | .593¢ iy 299k 9784 9r.c0| .31z8f .z557 2373 20 .05 148
. B
6.8¢ | .a9uc Ri=y 9758 91.59 | .3tzk] .cske 2373 19.92 1487
6.8L| .2876 2955 9732 9219 | 3120 .o5:2b 237k 19.8¢ 1485
6.82 1 .z84y 2935 9706 92.791 3116} .ox8 237k 19.67 1k8z
6.83) .:823 916 - 9681 93.39] .31 | .2k92 2375 15 .35 A8
6.84 t 2797 2897 9655 oho¢ | 3107 | .eNTT 2375 19 .he 1478
6.85] .2171 .2878 9630 9.6 | .31C3 ] .ZW61 2375 1ly.3C 1476
6.86 1 .z7h6 e .2859 96CkL 95.22 .3099 { .zhh6 2376 1y.18 1473
6.87| .2120 .28kG 9579 9=.83| .3095 .ch3o 2376 15 .06 BL Yy
6.881 .z696 2821 955k 96.55 1 .3091} .2Lls 2376 18.9% 1469
6.8 | .z871 .2803 9529 97.08 .3087} .2koo 2377 18.82 1467
£.90 | .64 2785 95Ck 9776 | .3083] .2385 2377 18.70 1h6>
6.9L | 252244 2766 G479 98.33| 30719 ] .2370 2377 18.59 11463
6.9z | .2598 2748 9hsk 98.96 | .3075] .2355 2377 18.47 L6
6.331 .2575%" 2730 gh3c 99.60| .30TL| .2341 =378 18.36 1458
6.9k | .2%51 TN 2713 9LCs 100 .2 30671 .2326 2378 18.24 1456
5951 .z528 2695 9380 200 .9 3063 ] 2311 2378 18.13 1458
6.96 L2565 2677 9356 cL.5 3059 | .2297 2379 18.01 452
6.971 .2k8z L2660 9332 102.2 3055 { .2283 2379 17.90 BLL'Y
6.38 | .zl .25k3 9307 . |ice.8 3051 | .2269 2379 17.79 1448
6.99 1 .zh38 2626 9283 3.5 3047 | .25k =380 17.68 -1kb5
P Pa P - A
8 -2 2 23 £ £
M1. v oax PL Pe Po P M V1
6.73 | 8.52 | 8.62 | k308 | s2.99 | 06110 | o.a7gBacl | sao7 | 6.3988 | ©.18%
6.76 8.51 89 .67 L3.09 53.15 A6CL 1786 5.468 3987 1849
5.77 8.59 8.73 43 .10 53 .31 1591 ATTS 5.41C 3987 L1848
6.78 | 8.48 | 89.78 | 43.20 | 53.k6 .1581 176k 5.511 -3986 1848
8.79 8.47 & .BhL k3.1 53 .62 J5TL 1753 5.413 .3986 L1847
6.8u 8.46 89 .90 43 .a2 53.78 1561 ATkl 5415 .3985 16847
6.81 8.44 89.95 L3 .13 53 .94 1551 T30 5.416 3984 L1846
6.8z 8.43 90.CL 43 .13 sk .G 1541 1719 5.418 .3984 1846
6.83 8.4z 90 .06 L3 .14 sk .26 1532 1709 5.419 .3983 1845
6.8% 8.41 9C .12 43.15 5k 42 Jds22 .1698 5421 .3983 1845
6.85 8.39 9C .17 43.15 54 .58 1saz .1687 5.422 .3982 184,
6 .86 8.38 v0.22, | 43.16 S5k .Th 1503 1676 542k .3981 1844
5.87 8.37 90 .8 53 .17 54 .90 1493 1666 5.4259 .3981 843
&.85 8.36 9C.33 43 .17 5506 b8k 1655 5.427 .398 1843
6.8 .35 90 .39 43.18 55 .22 JahTS 6k5 5.42 -398C 184z
6 .50 8.33 9¢C Lk b3.19 55.38 .1k66 1634 5.430 -3979 A8us
6.91 8.3z | 9049, | B3.19 5% .54 1456 162k 5.531 3979 1Akl
&.9: 8.31 9055 43 .20 5% .70 AhLaT 1604 5.433 -3978 JLau1
6.93 8.30 90 .6G §3.21 55 .86 1438 J16Ch = .43k -3977 1840
6.9k £.28 95 .66 y3.22 56 .62 Abz9 150k — 5.536 3977 184
6.95 8.:7 90 .71 43 .22 %6.19 Jd420 1584 5.437 3976 1839
6.96 8.26 90 .76 43 .23 56 .35 .1kl2 157k 5.439 .3976 1837
6.97 8.25 90.81 h3 .2k 56 .51 .1h03 1564 5 Bl 3975 .1838
6.98 8.z% 9¢ .87 43 .2k 56 .67 1394 1554 5.4kz 3975 .1838
L 6.99 LB 23 | 9092 | ¥3.25 | 56.84 1385 15ks 5 .4k3 397k 1837
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T q A1 93
M 2}_ EL. m_l. A—'-‘-. a_l_ o T°=520°R p = 227
Po Po -a Aor | 2 Qer Tv/3q £t
706 |¢.2h16x1c73] ©.2609x107%| 0.9259x1c"L | 10k.1 | c.3083 ] c.2skixi0"Y| 2380 17.57
01| .239% 2592 9235 10k.8| .30391 .22e7 238 17.46
T2 ]| 2372 4 2575 9211 165.5{ .3035] .2z13 2381 17.35
73§ 2351 .2559 .9188 106.1| .3031) .2199 2381 17.25
Tk | 2330 she 9164 1c6.8} .3027f .21.86 2381 17.14
745 | .2309 4, £526 9140 167.5| .3023( .2172 2382 17.3
706 | .2z88 2510 9117 108.21 .3019) .2159 z382 16.93
TL7 | .2267 .29k 5093 108.9 1 .3016) .214k5 2382 16.83
TL8 ) 2247 2478 90TC 69.5| .3c1el .2132 2383 16.72
T.09 2207 246z SChT .2 | .3068] .2119 2383 16.62
T3¢ | 2207 .2kl 9024 1.9 | .30ck] .2166 £383 16 .52
Tl | 2187 .2h3C 9CCL 111.6{ .3000) .X33 T 383 16.42
T2 | .2168 215 8978 nz2.3| .2996) .x& 2384 16.32
T-13 L2149 2400 8955 113.C 29921 .2068 o384 16.22
T-1% | .213C 2384 8932 n3.7| .298 2055 23684 16.12
715 | 2111 g | -2369 -8969 k.5 2985 .2chke 2385 16.02
716 | .2c92 2354 .8886 115.2} .2981) .2030 2385 1=.92
TAT | 2072 -2339 8864 ns.9] .e977l .2¢18 23685 1=.82
7.18 | .205%5 232k 8841 Nn6.6§ .2973 .2005 2386 15.73
719 | -2037 .231¢ .881¢ 117.3 2970 1993 2386 15.63
7.20 | .2019 .229% 8797 118.1 ) .2966| .1981 2386 15.5k
T.21 | .20cl 4 2281 BTk 118.8] .28621 .1969 2386 1=k
7.22 | 1983 \ .2266 8752 ng.6| .29s58) .1957 £387 15.35
7.23 | 1966 2252 8730 126.3f .2955| .19k5 2387 15.26
7.2 1949 .2238 8768 121.0f .295L| -193% 2387 12.16
P P P [
. -2 2 =3 = L
7.00 | 8.21 | 90.97 | 23.25 | 57.00 | 0.1377x10°1 | o0.1535x1071 ] s5.ubL 0.397h
T.01 8.20 91.03 h3.26 57.16 .1368 1526 5.446 $3973 °
7.02 8.1 91.08; h3.27 57.33 .1360 1516 5. b7 .3973
7.03 8.1 91.1 k3.27 57 .kg 1351 1507 S kg .3972
7.0k 2.17 91.1 43,28 57 .66 133 kg7 5.450 .3971
7.05 8.15 91.23, k3.29 57 .82 2133% L1488 5.h52 39T
7.06 8.1k 91.29 43.29 57 .97 1327 Jab79 5.4513 3970
7.07 8.13 91.34 43.30 58.15 1319 470 3 b5k +3970
T.08 8.12 91.39 43.31 58.31 21310 51751 5.456 3959
7.09 8.11 g1.kh 43.31 58.48 .1302 k52 5.457 .1969
7.10 8.10 91.49 h3,.32 58.65 L1204 k3 %5459 .396%3
T.11 8.09 91.5h4 k3.3 58,81 1296 Jdh3k 5 460 .396R
T.12 8.07 91.59 53.33 58,98 1279 2495 5.k61 .3957
7.13 8.06 91.6h 43.3k 59.1h 1271 Ja416 5.463 3957
7.14 8.05 91.70 k334 59,31 1263 .1ko8 5 464 .3956
7.5 8.04 91.75 53.35 59.48 1255 .1399 5,465 .3966
T.16 8.03 91.%0 k3.36 59.64 1248 .1390 5.467 3965
T7.17 8.02 g1.75 43.36 59.81 1240 .1382 5.468 .3965
T7.18 /.01 91.9¢ 43,37 59.98 .1733 137h 5470 .396h
7.19 T.99 91.9% 43.37 60.15 21025 1365 5.k71 .3964
T.20 7.9% 92.00 13,38 60.31 .1218 1357 5472 .3963
7.21 7.97 9?.0%¢ | 43.39 60.48 .1210 13kg 5474 +3963
7.22 7.96 97.10 43.39 60.55 1203 .13Lk0 5.575 .3960
7.23 7.95 n2.15 43.k0 60,92 .1196 1332 5.476 L3952
7.4 7.5% 92,20 L3.bo 60.99 2188 .1324 - 5,478 .3961




W el

v q‘l 1
~ 1
[ Pe T, Acr a5 9er N Ibfaq £2fV
7.25 | Uu.l93ax1o "3 | o .2rzhxic 2| ¢ .8686xac 7] 121.8 [c.zouT | C 19za107t £388 15 .GT ¢.1393
T-20] .1yl5 2210 8664 12z.5 | .2gkh § .191C =358 14 .98 1391
7271 -1898 2196 8643 123.3 ] .29%0 | .1899 =388 1% .89 138y
7.281 .1881 z18z 8651 1zh.1 | 2936 | .1887 2388 14 .80 1387
7.9 .1865 " 2169 8593 1:4.8} 293z | .1876 =38 1%.71 1385
\
T.3¢ 1 .1848 2155 8578 125.6 | .903 1 .1865 3% 1k .62 1183
731 .183z o1k2 8256 1264 | 2925 .18s3 38 14 5k 1381
T.34] .1E816 % 2128 .853% 177.2 | .2921 | .184C £39C 14 ks 137y
7-33| 181 2115 8514 127.9 | .2918| 1831 £3%0 1k .36 1377
73k .178% ZICE .Bhg2 1£8.7 | .91k | .1820 233 il .28 1375
7.35| .1769 2089 8471 129.5 | .2911 | 189 139G 14.19 1373
T.36 175k 2076 8lsg 13¢ .3 .29CT 1799 2391 14 .13 1371
737} -L739 2063 8429 131.1| .=03}f 1788 2391 1Y G2 137C
7.38] .17k L5050 8458 1319 ] .2900 | 1777 €391 13 .94 1368
T-39| 1709 2037 .8388 132.7| .28%6{ .1767 2391 12.85 1366
T4 L1694 2625 8367 133.5 | .2893 | .1756 €39z 1377 1364
741} 168 .1z L6 13k.3 | .z885 | .17k6 2392 13 .63 1362
Thz| L1665 2000 8326 135.2 | .2885) .1T35 2392 13 .61 -1360
7.hk3] 1651 .1988 8305 136.0 | .2882 ) .1725 2393 13 .53 1358
T4k 1637 1975 8285 136.8| .e8r8| ams 2393 13 .45 1356
\&
T 1623 1963 8264 137.6 | .2875| .170% 2393 13.37 135%
7861 Q&9 1951 .82k 138.5| .2871| .16955 2393 13.29 1353
T47| 1598 1939 822k 139.7} .2868| .1685 235k 13.21 1351
7.:8] a8 1927 8203 1kc.1| .2864 | .1675 2354 13.13 1349
749 .1%68 1916 .8183 wl.o0| .2861) .1665 23594 13 .06 1347
)] p v
g Voo e | 5 = 2 2 |~ 2
5 % 2 N 2 A
7.5 7.93 92.7h b3 .41 61.16 0.11R1x10° 1 0.1316x10°1 5.479 C¢.3051 0.1825
T.76 T.97 97.%9 B3 Lz 61.33 L1217k 130% = 4% 396C L1905
7.77 7.91 92.34 L3.L2 61.50 167 .1300 = 4R »2395C 123
7.28 7.90 n2.39 b33 61.66 .1160 1792 R +3959 15874
7.79 7.23 Q2 .hh{ k242 61.°3 L1153 1285 5.2 2959 1R~2
T30 7.87 gZ.ko L3.bkh 62.01 W11k6 Jd277 = L8 .39%9 1827
7.21 7.76 g?.5h4 3.4k 67.18 L1139 1769 5.497 39548 .1923
7.3 7.8 92.59¢ k3,45 62.35 L1132 L1267 5.488 .3957 1A
7.37 7.86 Qz .6k L3 46 67.52 1126 1258 5 .48% .3957 -
7.2 7.23 92.68 L3.46 62.69 1119 .12hk6 LT o3 197
T.79 7T.8% Q7,73 43,47 62.586 ,1112 1739 5. ho" .3956 1921
T.36 7.5 92.7%2 43 b7 63.03 .1106 1237 5.4G2 Tt .1°2L
7.37 7.50 97,23 42 L8 63.70 .1099 L1220k = hok 1955 1220
T.3% 7.79 92.°A% 43,48 63.38 .1092 1717 5405 <3955 1820
7.7 7.77 92.92 43.49 63.5% ,109%6 JA71C 5.5a7 <395k 1719
7.50 777 92.97 43.40 63.7° L1080 .1207 5.498 3554 .181g
7.1 7.76 93.02 43.50 63.8 1073 1195 5.k99 239512 .1A18
Tk T.75 93.C7 4351 6L .07 L1067 L1138 5.500 .3953 L1118
T.b3 7.73 93.11 L3 .51 64 .ok 1060 117 R ,R0% .2957 e1918
7.4k 7.72 a3 .164 43,52 6L .h1 »1054 L1174 5.503 L2957 1817
7.5 7.71 913,21 43 .57 64 .%9 J1ChR .1167 5.504 951 %17
T.k6 7.70 SSal4 h3.53 6L .76 Ach? L1160 5.50% 2991 1714
747 7.0 Q2,70 b3.53 6k .93 L1036 1127 5507 95C L1914
= .BR 7.£5 1 93,95 b= .54 65.11 .1029 1146 5.508 «395C 1714
Tk 7 .67 93.79 L3 .54 65 .22 1622 .11he = .509 +395¢C 171%

TG
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1T, FRENT e TAW = Tt inmnd
m ) v q.l * —-l—_
w b s N 22 Ll A LY —5t0°| v, = 22l [T -,
Po Po To Aer | & Qer 1b/3q £t 1
7.50 | 0.1958x1073 | ¢ .19ckx10"2 | 0.8163x10™Y | 141.8 |0 .2857 | ¢ .1655x107L] 2394 12.98 | ©.134s
751 A5k .1892 8143 o7 ) 285k | 1645 2395 12.9G 2134
T.52| .1528 1881 8123 3.6 | 280} .1636 £395 12.83 34z
753 1515 .1869 8104 1kl b | 2847 1626 £395 12.75 134
7581 1502 1858 8c8l 5.3 | 2843 1616 2395 12.68 13368
7.55] A48 1847 86k 6.2} .28k} 2607 2396 12.6 1336
7561 1477 1836 Bchs Wy b 28361 597 2396 12.53 1334
T.57) 1464 .18zk Boes k7.9 | .2833| .1-88 2396 12.45 1333
7.58] .45 43 1813 .8ou6 148.8 | 2829 .1579 2396 12.38 1331
7591 .13 1862 27986 9.7 ] 2826 .1570 €397 12.3) 1329
7 £ Akt 1792 967 1s0.6 | .2823 1561 2397 12.24 1327
T 81 .1k1s 1781 946 1=1.5 | .2819 1551 2397 12.17 1325
T-625) .13 1770 7928 isz.h | .2816) .1she 2397 12.10 132k
T.63 1391 759 7909 153.3 | .2812| .1533 2398 12.03 l3es
T.64] 138 LThS T8¢ 15k.2 | .z6o09 152% 2398 11.96 132
TH65] 1368 ( 1738 7871 1s5.1 | .2806| .1516 2398 11.89 1319
7.66) .1357 1728 - 7852 156.0§ .282] .15CT 2398 11.82 1317
T67[ 1345 ATiT 7833 157.0 { .2799 ] .1Lk98 2399 11.75 1315
768! .1334 1707 7815 15719} .27195 1489 2399 11.6¢8 1313
769} .1323 1697 796 158.8 ] .zr9z| .1481 2399 11.61 .1312
770 1312 687 77 159.8 2789 | .1k472 2399 11.5% 1310
771 l=cl /l 677 TT59 160.7 | 21851 .46k ehoc 11.48 1308
T.7= 1667 N 161.7 | .2782| .1k55 2850 11 .41 1306
7.73 1279 22657 J722 16z.6 | .27179 | -1bk7 zhoc 11.3% 21365
TTh 1262 “ 1647 762 163.6 | 27715 1439 =.1404] 11.28 .1303
P P 5 P v
-2 2 3 2 2
1 Y fwex | B Pe % 1 ¥z Y1
7.50 7,5 Q3.hh L3.55 LIRS 0.1C17x167T 6.1133%1672 5.51C 0.3gkg ¢.1%1~
751 765 73.49 k3 .85 65 .43 1021 1156 5,511 .2gkg 101k
.52 7 .64 93.53 £3.56 6=.51 .1C0% . 1120 %.513 .3oh2 L1A1h
7.33 T.63 93.5% 43.56 £5.09 Q996x107% L1113 5.1k 2949 1314
7 .54 7.67 9362 L3 .57 66.16 9937 J11¢h = 51= .3GLT 812
7 .55 7.€1 G3.67 k3 .87 66.1k Q70 L1100 S A1F 297 L1513
755 7.6C 93.77 L3.5% 6€.51 -1l L1093 = 517 .3946 L1519
7.57 7.50 93.76 k3 .50 66 /a 75k aC0T =5 518 .3gL6 1912
7.5% 7.5% 93.81 k3.59 66 .97 “A7CT 1691 =520 .3QLE 1712
7.59 7.57 03.7% L2 .60 67.0k 550 .107% = .52 .30b5 1811
7 .40 756 Q3.90 L3.60 A7.27 oY1 .1Ch5 5,522 .3ghs L1711
7 .AL T.55 217.94 42 .51 67.40 ookt 1067 =.503 .94k L1611
7.62 7.5k 21.99 L3.61 67 .59 ~ak83 1096 5 .52 .20k J1f1¢
787 7.53 9k .03 L3 .42 57.75 QuoeR 1049 5,505 19&3 1810
7.6L T.52 9L 0% 43 .60 £7.93 9172 1ck3 = 527 .0k3 1902
7 A% 7.51 ok, 124 L2.63 67,11 9119 1037 5.508 L3943 25909
7.66 7 50 gk 17 %3.63 63,29 9257 . L1631 = .529 .39k2 199
7.67 7.49 9% .71 !n,.Gh 62,47 9211 1095 %230 .394h2 1709
7 .67 T.bA oh .26 L3 .64 62,65 G158 .1c19 5,531 .3G41 1507
7.69 747 k.30 L3 .65 65,72 9105 L1013 5.522 .39h1 .1%08
7.70 7.46 9k .34 k3 .65 65.01 -9053 1007 5533 .3941 1707
771 7.5 (-1 -39y L3.66 60.18 5000 .1002 5.93% .29ko 1R07
7.72 | 78 | gbh37 | 3.65 | 69.36 .gho 9956x10°2 | 5.536 .39%0 .1506
7.73 743 gk .59 k3 .67 69.55 L8q7 -99C2 537 .3939 2R06
T.Th 742 9L .52 3} 43.67 69.73 R .98L5 535 +2939 1506

e —_N‘_Ac___j‘gr“""
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P Po = or 2q Qor 1B/sq eV ¥y
779 6.1:58<073 | 0.1637x107° ¢. 7682107 | 16k 5] 0 .2772 | ¢ Asyo1e L 2hol .22 | €.1300
7761 1248 1627 7667 165.51 .2769 | .1Lk&= AR 1.5 1299
TI7) 1837 .g .1618 .76k8 166.5] 27661 .14k 240l 11.09 1298
7.78| 1227 1608 7630 167.5) .2762] .1406 T 11.03 1596
7791 a217 1599 7617 168.| .271%9 | -1398 2ioz ic .96 129L
7.8 1207 - 158 759k 169.4] 21561 .13%0 whil ¢ .90 -1293
7.8 2197 158 7576 17¢.4) 2752 .1382 ot Tob=4 1o .84 1291
7.-82| .1187 1571 1558 7Lkt o7k 3L ehoe 10.78 1289
7.831 1177 1561 754G 17e.4| 2746 1366 ehe2 w.T2 1288
7-85] .1168 (0 1552 7523 1738 273 1359 chc3 1¢ .65 1286
7.821 .1158 Ask3 7505 17hu]| Lzmse] a3si 2ho3 1¢ .59 -1c6h
T7.86! .ukg as53k ka7 175k .2736] 1343 ebe3 16.53 -1283
7871 1139 1525 470 17641 2133} 1336 24c3 10 .47 .128L
7.88| 1130 1516 45z 177-5) -2730] .1328 2hGh 1G .41 L1279
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8.3 6.51 98.71 kL 10 20.59 Jgok .Shh7 5.638 .3903 177h
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9.16] .4218 -TE0L .562h 35.2{ .237L | -8700 akay T2ty -1098
g.17| -w188 . Théz L5612 257.0 2369 | 6666 2827 ;.2; -1097
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9.08 6.32 99.58 Lk, 19 96.02 k292 4766 %5.657 .3896 .1768
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9.2k 6.21 | 100.1 4 23 99.4k . 3960 4397 =.668 3892 176k
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9.36 6.13 | 100.4 Iy 27 | w02.0 .3732 RIS 1Y) 5.676 .388¢ 1762
9.37 6.13 | 100.5 kh.27 | 102.3 .3713 JA12) 5.677 .3889 1762
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ABS3TRACT

Contains a tabulatlion of functions of the Mach number which are
frogquently used in high—speved eerodynamice. The tables sxtend from
M=0 to M= 10.0 in increments of 0.0l and are based on the
assumﬁtion that air is = perfect gss having a specific heat ratio
of 1.400.






