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SUMMARY

An experimental investigation of the flow field behind a circular-arc nozzle with an
exhaust jet has been conducted. A conical probe was used to measure the pitot pressure
in the jet and free-stream regions. Two convergent nozzle configurations were tested at
free-stream Mach numbers of 0.40, 0.60, and 0.80 with nozzle pressure ratios of 2.0, 2.9,
and 5.0. Data were taken by traversing the probe from the jet center line into the free
stream at seven data acquisition stations. The survey began at the nozzle exit and
extended downstream. A comparison of the pitot pressure data with results of inviscid
jet plume theory illustrates application of the experimental results. The inviscid theory
is applicable to the test conditions only where viscous effects are minimal; in these
regions, the theoretical pitot pressures in the jet agree well with the experimental data.

INTRODUCTION

Computational models are currently under development for the solution of the two-
dimensional and three-dimensional Navier-Stokes equations as applied to internal and
external nozzle flow and exhaust jet flow. These models must include the effects of jet
interactions with the free-stream flow field. An accurate computational technique
requires a detailed representation of such flow phenomena as shear layers, mixing regions,
and jet entrainment. Experimental data are needed to extend the analysis of nozzle flow-
field behavior including interactions between the jet and the free stream. Earlier flow-
field investigations (ref. 1, for example) surveyed external flow fields or were conducted
under predominantly ideal conditions. These studies have generally neglected the effects
of large boattail angles, of engine operation at other than design conditions, and of separa-
tion of the boundary layer on the nozzle external surface.

To define the complex flow field behind a nozzle with an exhaust jet, some particular
flow parameter or parameters, such as local Mach number or total pressure, must be
measured at specific locations in the jet, in the jet and free-stream mixing region, and in
the external free stream. Pressure data may be acquired by traversing a pitot probe
through the survey region. At subsonic conditions, the pitot pressure or impact pressure,
measured by the survey probe, is the local total pressure. To obtain local total pressure
at supersonic conditions, additional measurements of local Mach number or local static
pressure are necessary. In supersonic flow regions, which may occur in an exhaust jet,
local static pressure and Mach number are extremely difficult to measure accurately.



The finite size of the survey probe and large flow-field gradients result in interference
effects which may bias data measurements. However, the pitot pressure may be used
instead of local total pressure to define dominant flow-field characteristics. Pitot data
can indicate boundary-layer and shock-wave locations as well as magnitudes of local flow
parameters. The comparison of computed pitot pressures with experimental pitot data
provides a basis for the evaluation of computational flow-field models.

To obtain flow-field data with realistic nozzle configurations which represent vari-
ous subsonic and transonic engine-operating conditions, an experiment has been conducted
in the Langley 16-foot transonic tunnel. This experimental flow-field investigation was
designed to measure local pitot preSsure by traversing a conical probe from the jet center
line through the shear layer and into the free-stream region. The experiment is a con-
tinuation of an extensive investigation to establish a comprehensive data base (refs. 2 to 4)
for a series of convergent nozzles. Two convergent nozzle configurations with external
circular-arc geometry were used. The free-stream velocity was set at Mach numbers
of 0.40, 0.60, and 0.80. At each Mach number, pressure data were taken at ratios of jet
total pressure to free-stream static pressure of 2.0, 2.9, and 5.0.

SYMBOLS

~ Symbols in parentheses are used in the computer-generated tables.

Cp pressure coefficient

D maximum nozzle diameter, cm
db nozzle base diameter, cm

de | nozzle exit diameter, cm

l nozzle length, cm

M (M) free-stream Mach number
Pt j jet total pressure, Pa
y
—2¢ (NPR) ratio of jet total pressure to free-stream static pressure

NRe * Reynolds number per meter



P free-stream static pressure, Pa
pi (PT) free-stream total pressure, Pa

< p (PTP) local pitot pressure measured by survey probe, Pa
?

r (R) radial distance from nozzle center line, cm

rn nozzle boattail circular-arc radius, cm

S nozzle convergence length, cm

s axial coordinate in nozzle convergence section, cm
Ty tunnel total temperature, K

t nozzle throat length, cm

X (X) axial distance downstream from nose of model, cm
B terminal boattail angle, deg

Be boattail chord angle, deg

APPARATUS AND TESTS

Wind Tunnel

The flow-field investigation was conducted in the Langley 16-foot transonic tunnel
(ref. 5). This facility is an atmospheric wind tunnel. The test section is octagonal with
eight longitudinal slots and has continuous air exchange for cooling. The tunnel Mach
number ranges from 0.20 to 1.30. The average Reynolds number per meter ranges from
4.5 x 109 at a free-stream Mach number of 0.20 to 12.6 x 108 at a free-stream Mach
number of 1.30.

Model Description

A single-engine air-powered nacelle model was used to generate the exhaust jet in
this investigation. A photograph of the model mounted in the test section of the Langley
16-foot transonic tunnel is given in figure 1. A drawing of the exhaust-nozzle simulator
is given in figure 2. The nacelle model was supported in the tunnel by a sting-strut



support system. (The support strut was attached to the model as shown in fig. 2.) The
center line of the model was located on the test-section center line. The center line of
the sting (see fig. 1) was located 55.88 cm below the test-section center line. The sting
cross section measured 5.08 cm by 10.16 cm with top and bottom capped by half-cylinders
of 2.54-cm radius. The strut blade (see figs. 1 and 2) was 5 percent thick with a 50.8-cm
chord in the streamwise direction. The leading and trailing edges of the strut blade were
swept 450. The model blockage was 0.099 percent of the test-section cross section; the
maximum blockage cross section of the model and support system was 0.148 percent.

Two circular-arc boattail nozzle configurations were used in this experiment. The
nozzle details and geometries are given in figure 3. Configuration 1 had a length to max-
imum diameter ratio (1 /D) of 0.80 and a base diameter to maximum diameter ratio
(db/D) of 0.51; these ratios for configuration 2 were /D = 1.768 and db/D = 0.51.
Previous wind-tunnel investigations (refs. 2 and 4) have indicated that the shorter nozzle
had separated flow over the boattail, while the longer nozzle has attached flow over the
boattail region.

Survey Probe and Translating Mechanism

A conical pitot probe was used for the flow-field data acquisition. A drawing of the
survey probe is given in figure 4. The probe consisted of a 15° half-angle cone with a
stagnation-pressure orifice 0.05 cm in diameter located at the cone tip.

The survey probe was moved through the flow field by a translating mechanism
mounted on the tunnel angle-of-attack strut. (See fig. 1.) The probe was attached to the
mechanism by a support sting 2.54 cm in diameter. (See fig. 4.) The translating mecha-
nism allows the survey probe to be positioned within a cylindrical volume approximately
1.2 m in length and 1.2 m in diameter. The probe may be translated in both the longi-
tudinal and lateral directions and may be rolled about the axis of the probe support sting.
The actual longitudinal location of the survey region is determined by the length of the
probe support sting.

Tests

For the flow-field investigation, each of the nozzle configurations was tested at
free-stream Mach numbers of 0.40, 0.60, and 0.80. The average Reynolds number per
meter and the average tunnel total temperature are givén in the following table for each
free-stream Mach number. Boundary-layer transition on the model was fixed by a
0.254-cm strip of No. 90 grit, which was located 2.54 cm from the model nose. The use
of a grit distribution to force boundary-layer transition is discussed in references 6 and .



0.40 8.1 x 106 305
.60 10.9 311
.80 12.5 322

At each free-stream Mach number, flow-field surveys were made at ratios of jet
total pressure to free-stream static pressure, or nozzle pressure ratios pt , of 2.0,
2.9, and 5.0. The jet total temperature averaged 297 K throughout the tests. Seven
stations were established for survey data in the flow region downstream of the nozzle
exit. At each data station, the survey probe was translated from the nozzle center line
out into the free-stream flow to a distance of 1 nozzle diameter. The downstream sta-
tions extended from the nozzle exit to a distance of 2 model diameters or 4 exit diameters.

INSTRUMENTATION AND ACCURACY OF DATA

Instrumentation

The local pitot pressure was measured at the tip of the conical probe with a
689.40-kPa differential pressure transducer. The jet total pressure was averaged from
five total pressures which were measured with a rake of 689.40-kPa differential pres-
sure transducers. (See figs. 2 and 3.) Free-stream static and total pressures were
recorded with precision sonar mercury manometers. The tunnel total temperature was
measured with a platinum resistance thermometer. The total temperature in the exhaust
jet was measured with an iron-constantan thermocouple located in the nozzle interior.
(See fig. 2.)

Accuracy of Data

A measurement accuracy has been estimated from the calibration of the conical
survey probe. The instrument calibration results showed less than a 0.10 -percent varia-
tion from a least-squares linear fit to the calibration data. To check this estimated
accuracy, an error analysis was applied to the probe pressure data at r/D = 1.0. The
standard deviation of these data was less than 0.10 percent, indicating that a 0.10-percent
measurement error is a conservative estimate. The influence of free-stream total-
pressure variation on the estimated measurement error was also considered. The free-
stream total pressure was monitored throughout the experiment with a high-precision
sonar manometer. These data showed very little total-pressure oscillation, indicating
minimal effects on the pressure transducer accuracy. Thus, an estimated instrument
error for the probe pressure data of 0.10 percent was assumed for the range of the exper-
imental investigation.



Accuracies of the free-stream Mach number and free-stream static pressure were
obtained from reference 8. These errors were determined at a Mach number of 1.00.
The accuracy of the free-stream flow-field parameters were estimated using a root-
sum-square procedure given in reference 9. These estimated errors in flow-field
parameters are given in the following table:

Parameter Error
M (ref. 8) .... +0.002
p (ref. 8), kPa . . +0.007
Py kPa ... ... +0.002
pt,p’ kPa ..... +0.7
pt,p/pt ....... +0.007

In the Langley 16-foot transonic tunnel, the upflow is small, generally less than
0.10°. As a result, the effects of tunnel upflow on the flow-field measurements are
negligible.

RESULTS AND DISCUSSION

Pitot Pressure Distributions

The results of the flow-field investigation are presented in figures 5 and 6. The
pitot pressure data are also given in tables I to XVIII. Each table contains the data at all
x/D stations. Tables I to IX refer to configuration 1; tables X to XVIII refer to config-
uration 2. In the figures, the probe pitot pressure, nondimensionalized by the free-
stream total pressure, is plotted as a function of r/D. The data are shown for each
x/D station. The location of the nozzle exit for configuration 1is x/D = 9.80; the loca-
tion of the nozzle exit for configuration 2 is x/D = 10.768.

The pitot pressure profiles indicate that viscous effects caused by boundary layers
and shear layers are dominant in the flow field. Both configuration 1, which has sepa-
rated external flow at the nozzle exit, and configuration 2, which has attached flow, show
characteristics of boundary-layer defects in the data profiles. These effects are caused
by the presence of boundary layers over the external nozzle surface and over the inner
surface near the nozzle exit. For configuration 1, the external boundary-layer thickness
at the nozzle exit, based on a total-pressure ratio Ptp /pt of approximately 0.995, is
approximately equal to the nozzle exit radius. For configuration 2, the external boundary-
layer thickness at the nozzle exit is approximately 75 percent of the exit radius.



The difference between the jet velocity and the free-stream velocity results in
shear-layer effects. The shear forces contribute to dissipation of the defects in the data
profiles resulting from the internal and external boundary layers. The rate of dissipa-
tion depends on the ratio of jet velocity to free-stream velocity and, thus, varies with M
and Pt j /p When the free-stream velocity is low and the jet velocity is high, the
boundary-layer effects disappear quickly, as can be seen in figure 5(¢c). For this case,
the boundary-layer defect is negligible at 1/2 model diameter or 1 exit diameter down-
stream of the nozzle exit. When there is little difference between free-stream velocity
and jet velocity, as in figure 5(g), the boundary-layer defect is still evident at 4 exit
diameters downstream. Figures 5 and 6 also indicate that, for the same test conditions,
the boundary-layer defect disappears faster for the separated-flow nozzle of configura-
tion 1 than for the attached-flow nozzle of configuration 2.

The flow-field data exhibit characteristics of exhaust-jet flow, such as an inviscid
jet core and lip or barrel shock waves. The effects of the inviscid jet core are apparent
in both figures 5 and 6. Evidence of the jet core effect is present as far as 2 model
diameters or 4 exit diameters downstream of the nozzle exit for both configurations over
all test conditions. The effects of lip shocks are also apparent in the pressure data,

especially at Pt j/p = 5.0.

Comparison of Experiment and Inviscid Theory

To illustrate the use of the flow-field data in the evaluation of theoretical methods,
the data were compared with pitot pressure profiles calculated by the inviscid computa-
tional model of Salas (ref. 10). This method has been widely used and found reliable in
the calculation of inviscid jet plume flow. The data were not compared with results of
viscous computational models, since most viscous nozzle-flow codes are currently under
development and have not been validated for the range of the flow-survey test conditions.
The accuracy of viscous computational models cannot be evaluated until data, such as the
flow-field pitot pressures, are available for comparison with the theoretical results.

Limitations of the inviscid theory prevented its application over the entire range
of the experimental data. The algorithm is restricted to supersonic exit flow. At
Pt j /p = 2.0, the jet flow rapidly becomes subsonic. As a result, the algorithm was not
applicable and theoretical pressure profiles were not calculated for this nozzle pressure
ratio. The theoretical calculations were also limited to the first three or four x/D sta-
tions, since the inviscid algorithm fails in regions downstream of the intersection of a
shock wave with the jet plume center line.

The comparisons of data with theoretical results are presented in figures 7 and 8.
The experimental results are again plotted as the pitot pressure, normalized by the



free-stream total pressure, against the probe location r/D. The theoretical results
are presented as the local pitot pressure, normalized by the free-stream total pressure,
plotted against r/D.

The exhaust-jet calculation procedure of Salas requires a specific static-pressure
distribution along the inviscid boundary between the jet and the external flow region. For
a jet exhausting into a moving external stream, the static pressure varies along the
boundary between the jet and the free stream. However, to limit total computational
time and costs, the pressure along the jet boundary was assumed equal to the free-
stream static pressure for each of the data-theory comparison cases. A pressure dis-
tribution of Cp =0 was specified along the inviscid jet boundary. To estimate the error
effects resulting from the Cp =0 assumption, one theoretical case was computed with
a variable boundary-pressure distribution for configuration 1 at a free-stream Mach
number of 0.80 and Pt j /p =5.0. The Cp distribution applied in this case was taken
from reference 11 and is plotted, along with the data-theory comparison, in figure 7(d).
The comparison indicates that assuming a more realistic variable Cp distribution
improves agreement between the inviscid theory and the flow-field data.

The agreement between theoretical and experimental values within the jet is optimal
at the x/D station nearest the nozzle exit. Inviscid flow is dominant in the jet exit flow,
since the viscous region influenced by the nozzle internal and external boundary layers
and by the free-stream flow velocity is minimal. The good agreement within the jet
region validates the accuracy of inviscid jet plume theory for predicting jet flow under.
predominantly inviscid conditions. However, the data-theory agreement decreases as
the distance from the nozzle exit increases. This decrease indicates the significance
and magnitude of viscous effects in the flow field. Inviscid theory becomes inadequate
as viscous effects influence the jet flow.

In all the theoretical cases, a sharp discontinuity is evident in the vicinity of the
jet and free-stream mixing region. This discontinuity indicates that the theory can pre-
dict the lip or barrel shock which is notable in the survey data. The shock-wave angle
in the data appears steeper than the theoretical shock-wave angle. This discrepancy in
the shock-wave geometry again reflects the importance of viscous effects in the flow
field and illustrates the limitations of applying inviscid jet theory to a region with viscous
characteristics.

By comparing the results of inviscid jet theory with the flow-field data, the validity
of applying inviscid theory to the experimental conditions can be evaluated. Because the
jet flow is predominantly inviscid at the nozzle exit, the theory predicts the pitot pressure
accurately. When viscous effects begin to influence the jet flow, the theory is no longer
adequate. The theory can predict the presence of a shock wave but cannot specify the
exact location because of its restrictions to inviscid flow characteristics. Thus, the



data-theory comparison illustrates the limitations of inviscid jet plume theory under the
test conditions and indicates where the theory may be used with reasonable accuracy.

CONCLUDING REMARKS

An experimental investigation of the flow field behind a circular-arc nozzle with
exhaust jet has been conducted. The pitot pressure was measured in the jet and free-
stream regions for two nozzle configurations at subsonic free-stream Mach numbers
with nozzle pressure ratios of 2.0, 2.9, and 5.0. A conical survey probe was used for the
data acquisition. The probe was translated radially from the jet center line into the free-
stream region at seven stations located up to 4 nozzle exit diameters downstream of the
nozzle exit. The flow-field measurements provide a data base for the evaluation of two-
dimensional and three-dimensional computational models for simulation of internal and
external nozzle flow and exhaust jet flow. A comparison of the experimental results with
results of inviscid jet plume theory illustrates the use of the flow-field data in evaluating
the theory application. The theoretical jet pitot pressures show good agreement with the
data in predominantly inviscid flow regions. Agreement deteriorates as viscous effects
influence the flow field. As a result, the data-theory comparison defines where the theory
is applicable in the range of test conditions and indicates the accuracy of the inviscid
model under these conditions.

Langley Research Center

National Aeronautics and Space Administration
Hampton, VA 23665

November 8, 1979



10.

11.

10

REFERENCES

. Free Turbulent Shear Flows. Volume I — Conference Proceedings. NASA SP-321,

1973.

. Reubush, David E.: Experimental Study of the Effectiveness of Cylindrical Plume

Simulators for Predicting Jet-On Boattail Drag at Mach Numbers Up to 1.30.
NASA TN D-71795, 1974. '

. Putnam, Lawrence E.; and Abeyounis, William K.: Experimental and Theoretical

Study of Flow Fields Surrounding Boattail Nozzles at Subsonic Speeds. AIAA Paper
No. 76-675, July 1976.

. Abeyounis, William Kelly: Boundary-Layer Separation on Isolated Boattail Nozzles.

NASA TP-1226, 1978.

. Corson, Blake W., Jr.; Runckel, Jack F.; and Igoe, William B.: Calibration of the

Langley 16-Foot Transonic Tunnel With Test Section Air Removal. NASA
TR-423, 1974.

. Braslow, Albert L.; and Knox, Eugene C.: Simplified Method for Determination of

Critical Height of Distributed Roughness Particles for Boundary-Layer Transition
at Mach Numbers From 0 to 5. NACA TN 4363, 1958.

. Braslow, Albert L.; Hicks, Raymond M.; and Harris, Roy V., Jr.: Use of Grit-Type

Boundary-Layer-Transition Trips on Wind-Tunnel Models. NASA TN D-3579,
1966. :

. Couch, Lana M.; and Brooks, Cuyler W., Jr.: Effect of Blockage Ratio on Drag and

Pressure Distributions for Bodies of Revolution at Transonic Speeds. NASA
TN D-7331, 1973.

. Usry, J. W.; and Wallace, John W.: Drag of a Supercritical Body of Revolution in

Free Flight at Transonic Speeds and Comparison With Wind-Tunnel Data. NASA
TN D-6580, 1971.

Salas, Manuel D.: The Numerical Calculation of Inviscid Plume Flow Fields. AIAA
Paper No. 74-523, June 1974.

Putnam, Lawrence E.: DONBOL: A Computer Program for Predicting Axisymmetric
Nozzle Afterbody Pressure Distributions and Drag at Subsonic Speeds. NASA
TM-T787179, 1979.



11

TABLE L- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 1 AT M =0.40 AND p; j /p =2.0
’

X/D 3 9,825 10,050 10,300 10,550 10,800 11,300 11,800
rR/n | PTP/PT R/D | pTP/PY R/n | PYR/PT R/D | PTP/PTY R/D |PTP/PY R/D |PTP/PY R/n | PTP/PTY
°,001 (1,7964 003 | 1,7990 -,003 | 1,8025 2002 | 11,8057 ,003 | 1,RARY e, 004 |[1,8094 *,004 |1,8101
;oai 1.7999 «020 | 1,R02¢ .022 | 1,8041 .020 | 1,8032 022 1;Aan .019 | 1,8084 021 | 1,8072
p041 | 1,7969 042 | 14,8081 L,0uu | 1,80R3 L0041 [ 1,8117 042 [1,A0un ,042 | 1,8103 .09 | 1,8134
L,061 | 1,7893 060 1,8114 ,061 | 11,8097 060 | 1,8089 060 |1,A134 2061 | 1,818 0063 | 11,8121
.080 | 1,8005 2,083 | 1,R12% +NB80 | 1,A133 «082 | 1,8173 083 |1.m13% .083 | 1,8138 ,083 (11,8044
;ios 1,8081 +101 [ 1,R108 L1001 1,814 101 | 1,8162 2103 [t,A180 o101 | 1,807 «103 | 1,78%0
$120 11,8005 122 | 1,8115 JdrP2 ] 1,A148 o120 | 1,A179 2123 11,8156 o122 11,7989 120 | 11,7538
141 1,80A9 o142 | 1,A132 J140 11,8130 L1143 | t,8122 2103 1,02 o143 [1,7561 143 11,6974
p161 1,80%86 0162 1,R085 162 1,8108 162 | 1,8006 . 164 1,76%3 o163 | 1,6908 o161 (1,632)
p122 [ 1,80%0 2182 | 1,R078 ,181 [ 1,8030 <180 | 1,7465 o182 |1,4RRY «183 |1,5927 o182 11,5468
p204 | 1,79A7 2203 | 1,8083 202 | 1,7260 1204 | 1,6228 1200 [1,5R66 0202 11,5037 +203 | 1,4604
p210 [ 1,8018 212 ) 1,7885 210 | 1,6748 0213 11,539 ,213 1,6502% 0212 | 1,4%068 213 | 1,414S
p213 1,8006 222 | 147107 2224 | 1,541 0223 | 41,4632 224 1,u269 o222 |1.3987 .221 {1,3880
p220 | 1,7994 232 1,5403 232 | 1,4391 231 | t,3883 W231 (11,3775 234 |1,3419 o231 | 11,3471
$231 | 1.7899 241 | 143769 W240 | 1,3541 $240 | 1,3244 2243 | 1,308y 2243 |1,3104 202 11,3070
,2%2 | 1.,7778 252 | 1,1865 .25%2 | 1,243 2254 | 1,2358 252 1,2400 o254 11,2672 2255 11,2690
,?Sb 1,7308 263 | 1,0537 263 | 1,143} 263 | 1,1772 262 11,2099 264 [1,2274 + 260 1,2477
L 1,4574 273 «9914 272 | 1,0925 271 11,1350 272 |1,16R1 20273 | 1,1956 .273 1,2120
p2Uu | 1,4262 1280 9685 281 | 1,0u88 282 | 1,0914 0282 [1,1054 0283 11,1665 0279 | 1,1968
2248 [ 1,1070 292 29602 291 | 1,017 291 11,0619 «293 [1,004% 290 |1,1473 o894 [ 41,1657
»2%2 9260 302 29011 .301 . 9931 302 11,0317 +305 [1,0h29 2302 |1,1160 ,303 | 1,1424
, 262 9066 322 29678 322 29764 0322 29982 322 11,0238 o322 |1,0738 321 | 1,1058
R4l 9079 o341 +973% 341 29785 +343 + 9855 341 11,0027 o342 (11,0408 2302 11,0703
2272 | L9096 362 | ,9790 ,362| ,9837 0361 ,986% 0362 | ,o00ta 362 [ 1,017% 360 [ 1,0473
2200 «9123 +383 9847 .381 .98R% +383 «9914 s 382 9924 «381 | 1,0043 380 [ 1,0260
292 9164 LU03 .9908 L4400 59939 LU0y 29954 ,u02 ,995% J40S 19990 403 | 1,0108
£301 .9234 <450 49984 LuS0 29998 LUS0 .9988 L 450 7999 W45t 09996 o451 | 1,0004
.33 L9418 501 29997 503 29994 ,503 ,9995 500 $0997 2502 + 9997 2502 29997
;101 9836 602 | 1,0000 602 29997 2,602 9998 L,604 £ 9997 2601 9997 605 29996
2381 9623 701 +999¢ ,702 29997 701 29997 2705 £ 9994 s 701 29995 703 .9996
L3A% | 9713 ,80% 9997 .800 . 9996 . 804 29992 ,B03 0097 803 29996 ,800 .9996
;unq 9778 .898 9998 899 29997 .901 29996 ,902 29997 902 19996 900 29997
pUS0 29936 1,003 .9999 1,002 29995 0999 +9996 1,001 9997 1,007 9997 1,004 .99%6
’qno 9992
p 602 . 9996
, 701 59996
,803 | 9996
1903 . 9999
1,006 « 9998
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TABLE II.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 1 AT M = 0.40 AND Pt j/P = 2.9
b

¥/b = 9,825 10,050 10,300 10,550 10,800 11,300 11,800
R/D | PTP/PT R/D| PTP/PTY R/D | PTP/PTY R/D | PTP/PTY R/D |PYTR/PY R/D | PTIP/PY R/D | PTP/PT
°,003 | 2,6224 2003 2,2524 2001 [ 2,6232 | =,000 | 2,8104 2001 | 2. 5454 W002 [2,u410 W021 | 2, u04b
,022 | 2,6249 021 242492 L022 | 2,6%01 2022 | 2,4108 £022 | 2,5482 $020 | 2,4258 041 ] 2,4190
S00% ) 2,6302 042 2,2308 L0041 | 2,6374 2040 | 2,4255 $040 [ 2,533 s0U0 | 2,u565 +059 12,4368
p063 | 2,6347 +062 1 2,3239 L0064 | 2,633 ,059 | 2,429y 2060 [ 2,5402 +060 | 2,449 <081 | 2,4529
L083 [ 2,6345 082 2,41%8 ,084 | 2,6375% L080 | 2,4460 +080 [2,56%0 080 | 2,4617 2099 | 2 4582
L102 | 2,6373 W101 | 2,4574 L1001 | 2,6414 W01 | 2,4547 2102 [2,547% W101 {2,4747 p122 | 2,45%43
,12% ] 2,6363 W123 1 2,4905 122 | 2,6412 121 ) 2,074y «120 [2,5418 o120 [ 2,4846 J141 | 2,4193
2142 2,6%3% 142 | 2,5140 142 | 2,6295 o140 | 2,4831 o140 ?,%86?_ 2140 | 2,478 o160 2,3'576
162 | 2,6297 163 | 2,5270 161 | 2,5813 o160 | 2,4979 161 (25103 o161 | 2,438s 2181 | 2,223
L1810 | 2,6220 .182 | 2,5383 ,183 | 2,5650 ,180 | 2,4959 W181 12,4394 2180 | 243294 WR01 | 2,0332
,202 | 2,5996 | ,203( 2,5510 1202 | 2,4832 *200 | 2 4286 .201 12,2737 201 24,1407 1210 11,9499
,210 | 2,5707 o211 | 2,5550 213 ] 2,3379 211 | 2,8267 $211 |2, 1020 0210 | 2,0452 221 [ 1,8535
,22% | 2,541t 221} 2,5466 223 | 2,1574 «220 (2,2109 .220 |2,015%9 0221 | 1,9136 .232 | 1, 7670
,2%0 | 2.5401 2231 | 244402 ,229 | 1,9977 .2%0 | 2,n265 «231 |1, 84Rn 231 | 1,8107 W241 | 1,6948
,238 [ 2,5095 2235 | 2,3682 2255 | 1,737 2240 | 1,8514 202 |1,7099 b241 | 1,705¢ «252 [ 1,5999
o202 | 2,3301 241 ] 2,17a7 2243 | 1,7133 $251 | 1,6502 0251 [1,5001 0251 | 1,6069 261 [ 1,547
p20u4 | 1,8063 205 | 2,043 .253 | 1,5188 «262 | 1,5030 «260 | 1,499 2260 | 1,52609 272 {1, U684
,246 | 1.7000 246 | 1,9757 2261 | 1,3866 $270 | 1,3945 .269 |1,005a $271 | 1,446 281 | 1,4254
,207 | 1,2208 254 ] 1,6342 2271 | 1,2679 .281 | 1,2819 +280 1,10y 281 [ 1,377 2290 | 1,3507
,208 | 1,0823 4255 | 1.5825 «283 |'1,1499 0291 {1,1983 «290 |1, 2480 2291 | 1,3243 «500 | 1,3176
2251 | .9735 261 | 1,4086 .291 | 1,0895 2301 [1,1370 ,308 |1, 1R48 o300 |1,2683 o319 [ 1,2277
,262 .9099 266 ] 1,3101 302 | 1,034 322 | 1,0395 «320 [ 1,00u0 319 11,1793 341 [1,16%8
p270 | 9116 271 | 141760 .321 | ,9Res 340 [ ,9997 «361 [1,0v%un 341 | 1,1083 360 1,100
280 | 9154 +287 | (9990 340 | ,9817 3611 ,9885 . ,360 f{, 0044 o361 |1,0538 ,382 | 1,0670
;;q; 9222 291 .97A8 361 .9RS9 «379 .991% 381 L «380 [1,0228 2399 | 1,0387
p301 [ 9299 2300 | L9654 J381 | ,9907 W401 | ,9958 1400 | L0065 W00 | 1,0058 J449 | 1,0033
,120 29468 322 «96R8 L400 .9952 4S50 29994 LY. .90091 450 29984 ,501 29992
p34n .9578 o342 «974R 451 .9995 501 9998 ,500 ,0994 .,500 29986 ,601 $ 9992
p 354 9629 361 9813 502 .9998 601 9997 600 0997 599 09997 ,700 . 9992
,360 9676 383 9872 600 .9997 703 999 701 0995 702 09997 ,802 ,9992
P01 L9737 401 | L9922 L7010 ] ,9997 .802 | ,9997 «801 | L0005 +B00 | ,9995 901 | ,9991
,u0% 9817 4Se 9994 ,799 ,9998% 2900 9997 ,901 .9094y 902 19995 1,001 .9992
WLL ,9958 2503 | 1,0001 .901 .9697 999 , 9995 1,000 .9908 1,000 29994
,507 11,0001 504 +«9998 ,998 29997
.00 | 1,0002 702 29998
»707 [ 1,0002 .805 | L0993
,nou 1,0008 902 +9999
L0901 | 1,0005 2998 | 1,0002
1,003 | 1,0002
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TABLE II.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 1 AT M =0.40 AND p; j/p=5.0
]

¥/h ® 9,825
.82 10,050 10,300 10,550 10,800 11,300 11,800
R PTP/PY ] y
/n / R/D | PTR/PY R/D| PTP/PT R/D | PTP/PY R/D | PTP/PY R/D | PTP/PTY R/D [ PYP/PY

’

-, 001 | 4,4948 ,000 ] 3,590¢ 00t} 11,9145 ©,006 | 1,3632 . .
yo20 | uisios | [ozt | 3857 1020 | 1590aa | s021 | 1i3e1t | .01 | 1lesss | Lota |2.32e5 | 1020 | 370823
04 059 041 | 3,5111 040 | 1.8716 040 ue0 : : .

’ . . . 90 9
po60 | 45159 | 0mt | 3,4300 ‘060 1.8u08 | .o0S0 ::Zm‘) :8:1 2:2222 :82? 312?,:?, 'g:; i";:;:
680 | 4,5088 082 | 31,3649 071 t,8132 060 ’ : .

’ ’ [ . . . 2.,9124 061 | 3,472 059 | 2,6309 oay |3
101 | 4.5028 101 | 3,2543 082 | 1,82R3 070 : Y : : ot | 37 eees
’ . . . N » . 3.6081 068 33,7049 070 2,7606 10
120 | 64,5012 120 | 3,1236 092 | 2.3777 : ’ : . T B
) . . . . . 081 [ 3,8928 079 | 35 ases 019 | 2,889 t
101 | 4,488 139 | 2,9674 | ",100] 2,6570 089 . ’ : ! 120 3 0ss
» . ’ " . " u,0189 089 ( 4,n018 092 | 3,0549 14
160 | 4,4275 149 | 2,914 121 2,9 . 4 . ' 1o | 30208
,t . . . . L9154 $102 [ 4,1250 101 | 4, 1047 102 [ 3,174 ’
a0 | al3y32 162 | 2,9128 139 | 3.0755 : ' . e | iaY|3risel
A . . . W . 11 [ u, 1555 113 | 4% tnes 110 | 3,2678 1
200 | 4,005 171 | 31,0972 160 | 3.2 : ’ : : e |3eats
. . . . . 2154 | 114 | 4,0789 124 | 41410 120 | 3,337 °
211 [ 3,7580 181 | 3,2934 180 | 3,3490 N ’ . 3371 o197 3,4113
A . . . . 120 | 3,6910 137 | 4 1289 130 [ 3,3960 2 .

220 | 3.6247 201 | 31,4755 200 | 3.4450 3 : : : : SRR

’ . . . 3
P28 [3:70ne | 1200 | 3is2to | i2to | 3iavos | t1a2 |see0es | 170 | 3letes | 1139 |3iassy | l23: | 3:8%e6
24y | 3.6551 220 | 3,5881 220 | 30538 . : : : '

» . . * . . 1 160 !.6“58 199 5,H9%6 1%1 3,480 2
2u3 | 3,5819 229 | v,6280 229 | 3,9798 . "5y : *e93 ‘31 | 5372900
)2 . . . . . J181 | 3,6791 210 [ 3.5¢1% 161 | 3,4934 2
su5 | 3,476 240 | 1,67093 240 | 3.6 : " : : s | 3 30er
, . . . 6164 | ,200 | 3,6760 218 | 3,vus0 172 [ 3,513 2 '

250 | 2,4210 2%0 [ 31,7064 250 | 3.6325 . ’ ! Cits 1oee | 3r32er

’ 2 . . » . : 0200 | 3,6799 228 | 3,100 180 | 3,5318 2
a5y | 2, 3401 260 | v.7116 260 | 3.8 : . . ! oo | 2r2012
, . . . 5617 | ,209 | 3,6578 240 | 25 n282 188 | 3,524 2 .

251 | 2.3811 268 | 31,3223 271 | 3.3667 220 : " e10% . ' i0s "Sen | 219303

. . . . . . 31,5866 250 | 274101 202 | 3,500% 29
235 | 1,223 2715 | 3,1970 280 | 3.0m : ’ s ! ' oo | 11 aes
, . . . 20B69 229 | 34841 262 | 2,1834 211 | 3,486
250 | .9785 281 | 2,7108 299y | 2.6852 | o : > : ‘i3t | '35 1rl%30
, 5 | . . . 239 | 3,3574 273 | 2, 1026 223 (13,3239 3 .
261 | .9355 | .288 | 2.1768 | 299 | 2. 3459 250 | 3,1538 283 |1/ . : SRR
, 170409 232 [ 3,1862 341 | 154564
270 | L9121 300 | 1,4805 320 | 1,67 . . : . : : ’ ¢
’ . . . . 06727 0261 [ 2,9117 $2R9 | 1 A4y 240 13,0245 359
feay | .our9 | (304 | y,342s | 340 | 1,2033 211 | 2,6847 302 | 15878 . X . 13337
28 e 300 1anazs 360 | 1,29 . . . L6784 249 [2,8712 | 380 | 1)2337
, . . . . ,0709 | ,280 [ 24437 321 | 14353 260 | 2,658 3 !
10y | .9296 34y a703 380 9982 290 ' . ! e ey | 11142
A . . . . . 2,2085 339 | 172483 270 | 2,4608 4
120 9453 360 9742 399 9909 ' ’ ! ' Pl BEEOE
; . . . . . 301 { 1,9408 360 | 1,151 281 | 2,2455 4 A
say | L9571 379 9799 usy 9994 . ’ . ! ‘ige | 120382
, | . . . .320 [ 1.5729 382 | 170872 290 | 2,0969 49
p 380 | .965% W400 | ,9863 L4099 | 9999 J360 | 1,3288 402 100 ‘399 |11 oot | 1,008%
160 | a3ess don| e3ses a99] e . . T01856 | ,299 [1,9598 | Je01 [1l0008
. . . . . L0000 | .360 | 1,1363 416 | 150047 322 [ 1,650
400 9806 500 9990 701 | 1.0 . . : 2o +700 | 1.0008
» . . . 20000 380 1,0377 448
tuse | o957 | ,599| ,asay [ moo| 1.0000 | .u00|1.0047 | .50y 1000 1 e derbeliey | eaen [ 10000
,502 | ,99a8 W699 | ,99a8 .a98 | .9996 450 | 1.0001 ‘o0s | 1” 4 . 143246 +896 | 1,0008
o600 [ 9994 802 | ,9991 | 1,001 | ,9990 "496 | 1.0004 ‘098 lr:“g" 1380 11,2087 4997 | 1,0010
f300 | .e9s2 | ,900| ,99me 1507 | 110005 | 1797 | 1%en0e | ete | 1:0ed3
a0y | .9982 [ 1,000 | 930 700 | 110005 | ‘899 | 17nnas | saso |1:015e
’°01 ‘99m2 .795 . 0 . 1,0067 Wu450 1,0156

2o aan2 . 1,0004 | 1,004 | 10008 500 [1,0012

,900 | 1,0004 601 | 1,000
999 | 1,0004 1699 [ 1,0008
+798 | 1,0009
,900 |1,0000
1,000 | 1,0004
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TABLE 1V.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 1 AT M =0.60 AND p; i/P = 2.0
)

x/h 8 9Q,A2S )
A2 10,050 16,300 10,550 10,800 11,300 11,800
R/D | PTP/PT R/
/ D | PTRP/PY R/D | PTP/PY R/D0 | PpTP/PT R/D | PYR/PY R/D |PTP/PY R/D | PIP/PT
001 | 1,5799 004 | 1,5765 000 | 1,58 3,
» . . 55 -,000 573 5 .
P020 | 125830 | Lo020 | 1.s789 | Jo22| 15702 | 020 1rar72 .ggé 1rerer | 1020 Lra7as | Tross | 12273
neo | 1,5833 039 | 1,579 ouy | 1,578 . ‘a3 : : : *
’ . . . . W5781 W04l 11,5745 043 | 1,%719 0u2 | 1,573
061 | 1.5841 o6t [ 1,581 062 | 1,970 . "o . r2780 | lose | 172ess
» . . . 25794 061 | 1,5776 063 [1,5798 063 578 .
on2 | 1,58R0 080 | 1,5832 083 | 1 . "5 . 1io7se | tosy | 1ieeas
» o . 2 » . 29799 ,081 1,5789 079 | 1,8778 NR1Y 1,5%7%
g%a | 1.5861 101 | 1,5870 099 | 1.%8 . . 'l . 2700 | '1o) | 15633
0 . . . +5836 +103 | 1,5815 105 [ 1,8777 104 [1,570
119 | 1.58a5 | 120 [ 1,586 [ L1109 1.5833 122 [1.5801 | 120 [ 1) . t2e8s | t12s |123a1
3779 126 [1,5581 122 | 1,525
Pjap | 105863 | t142 [ 1.s8e7 | tiuy [ 1.ses3 | J1a3 |ags74s | 1ed |4, . . . 2830
102 | 1.3843 12 | 1.5867 1a1 | 1.8 . . . 1h5a50 | 143 [1,5236 | 142 | 1,4B30
o sl . " 5801 | 164 [1,5574 161 | 1,5%28 165 | 1,470 !
A1 | 1.5835 181 | 1,3831 181 | 1.5 . : ’ . ey | tles|itioas
! . ) ) . 5679 | ,182 | 1,5148 183 | 10 unas 181 [1,4147
s1om | 1,5827 | ,199 | 1.5827 203 | 1,5027 2204 |1 . . 1208 | 173013
At IR R AR R R e It et I B I P
220 | 1,5799 220 | 1,5014 222 | 1,392 . 2 ’ : : S L
4 928 [ s
P33 | 15662 | 231 | 1,3800 | (230 103202 | 281 Vaias | oEhe [iedaie | uE55 |LiNsE 133 [ 1731%s
236 | 41,5550 240 | 1,2675 241 | 1,2 ' . ' : : Il B Y
, . . . 2311 L2640 | 1,1820 240 [ 1,200 24 .
236 | 1,54R2 240 | 1,2637 252 | 1 . : P2005 | o201 10200y | t3es [ 111000
236 ? P 1500 *
f2u1 [1.3005 ‘243 | 102406 “302 | 1-0828 :gzg :-;;:: .gz; 1,1567 250 [1,1720 ,255 [ 1,1610
*ue [1i19us | 209 | vive7a | s272 [ 10339 | j274 | 10452 | 269 I B FE O I P LA TEN
248 | 1,2035 258 | 1,0343 280 9 . ’ ! ! I BT
» . k . 982 19 )
s200 | 9089 | 272 19386 | .289 | L9676 :593 ’:3533 she [100ne | 1302 140605 'ggg 1"0814
,?55 8634 281 29079 302 L9455 300 9167 -303 ’ s » . ,OBUJ
255 | ehesd 281 w3079 2| . . . . *oqas | ,304 | 1,037 2302 | 150643
. . . . .32 9339 | 324 ,9s16 324 | Ter1a 120 0 '
259 | .80%0 302 | 9012 say | L9 : ' . Beoary | 1303 | ithaee
. : . . 29395 | 364 [ ,9507 340 | len2a 343 | ,987
570 | .B090 322 | L9174 161 95 : "an1 . 'o710 ‘301 | M o0e8
. . . . 9525 | ,362 | ,9584 364 | JastA 361 | ,9779 3 4
Pany | tmyze | 1339 Jesto | J3eo | Jevas [ (380 | o697 | [3m0 | Jo7n . . *360 | 79att
2| et Bt 3o : . . £070n JI81 | 49768 380 [ Lea7y
’ . . . 9767 403 2 984S 400 QR0A 404
299 8218 382 | ,95A1 430 99 : ’ : DA *aos o8
» . . 0 20 4s4 999 ’
311 | ia31a | .399| joess | Jus2| leery | [uss coney | oaas | raane | edna | teser | sox| ‘aver
s322 8532 ,430 ,9887 's02 | 1.0001 "601 1.0001 esa 9999 502 09997 ,50% ,9997
vuo | .mest | .u52| 19962 | 601 | t.000t | .702 | .09%9 | 702 oot 1 t50a | leose | ‘700 eess
’sotr | .9143 | 1502 | ti0004 | .701 | 1ineny [ ,B02 | 170000 | lsot vrenon | iae3 | t9se | tsas | Zeess
2379 | 9304 «599 | 1,0001 .799 | 1,0001 ,902 | ,9999 ‘901 | 1 0000 ‘o000 '9“7 803 | ,9999
p401 | L9670 | 700 [ 1,0001 899 | 1,0000 | 1,003 | ,9999 | 1,000 | 1" ’ 09999 | 4905 | ,9996
’031 *9704 "801 *9950 14008 | 1 0001 . . 0000 2998 29997 997 ’9996
S50 [ ,9840 904 [ 1,0000 1003 | to9es
T80t | ,9991 | 1,002 1,0000 f.008 | 9992
»597 29999
'.701 + 9999
’l01 . 9906
L00% | ,9995
. 999 + 9999
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TABLE V.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 1 AT M = 0.60 AND Pt,j/p =2.9

XD = 9,82% 10,080 10,300 10,550 10,800 11,300 11,800
R/n | PTP/PT R/D | PTR/PT R/0 | PTP/PT R/D| PTP/PT R/D | PTP/PY R/D [ PTP/PY R/o [ PTP/PY
-, 000 | 2,2827 5001 1,9091 | =,010] 2,2513 ,002] 2,0392 | ©,002 | 2,24%6 | »,001|2,1982 | =, 001 2,1110
J019 [ 2,2859 $020 | 1,9042 020 | 2,2825 (022] 2,0642 2020 [ 2,245% 2022 | 2,2128 022 2,1289
"nun 2.2938 L0411 1,9506 ,0d40 | 2,2902 L0641 | 2,0853 J0u40 | 2,2748 041 | 2,2130 J040| 2,1332
L0611 | 2,2979 061 | 2,0803 064 | 2,2879 061 2,1077 059 | 2,272 £060 | 2,2144 061 | 2,141
p079 | 2.2074 4080 | 2,1415 081 | 2,2982 082 2,1262 J0R1 [ 2,5730 $079 | 2,2148 081 ] 2,1572
p100 | 2,2989 +100 [ 2,1760 02| 2,2942 o102 2,1354 W102 [ 2. 2803 «102 | 241963 098 | 2,1635
L1260 | 2,29%4 o122 [ 241990 120 | 2,2997 (120 2,1488 2120 [ 2,2861 «102 | 2,2092 .120 | 2,1530
,140 | 2,2904 141 | 2,2160 J141 | 2,2041 160 | 2,1654 139 | 2, 2559 «121 | 241995 Jddo | 2,215
,160 | 2,2842 $159 | 2,0222 .158 [ 2,2928 160 | 2,1756 2160 [ 2,225 (140 | 2,1804 161 ] 2,0487
p179 | 2,2730 o180} 2,2204 L1811 2,2804 o180 1 2,175% 2178 | 2,184y 0159 | 2,1277 .180 | 1,9426
L200 | 2,2352 1202 12,2360 4200 | 2,1728 199 2,1192 201 11,9717 180 | 2,0257 200 1,8199
,210 | 2,2120 211 | 2,2350 ,210 [ 2,0760 213 2,0204 210 | 1, 8807 202 | 1,8658 +210 | 1,7528
p221 [ 242229 s220 | 2,2026 $219 [ 1,9257 221 1,9276 0220 | 1,7702 +209 [ 1,8094 2219 | 1,6884
,232 | 2.2026 2231 | 2,0730 .228 | 1,7617 230 | 1,80066 0229 | 1,6545 2220 [ 1,7109 229 1,6129
,235 | 2.1752 0240 | 1,R265 J200 [ 1,5624 200 | 91,6547 242 | 1,5082 $229 | 1,6321 2201 1.1,5317
,2%9 12,0371 1250 | 1,8725 o249 [ 11,4335 +250 | 1,5247 250 | 1,4512 $240 [ 1,5020 4250 | 1,4782
,204 | 1,6454 0259 | 1,3073 W2599 | 1,2092 s261 1 1,3922 0259 | 1,378 e250 [ 144736 0259 | 1,4260
,2u% | 1,48RY 0269 1,1017 o269 [ 1,1782 $270| 1,2948 270 | 1,2022 e261 | 1,394p +269 [ 1,3737
2248 | 1,3084 $279 [ 49772 <281 [ 1,0859 2281 1,1963 0280 | 1,2184 270 | 1,3408 +280 | 1,3250
,249 11,0018 «290 [ (9233 .289 ] 1,0%22 $291 1 1,139 0289 | 1,147 .280 [ 1,2849 0291 | 1,2724
L2554 | L8298 $301 | 6094 J301 | 9808 $302] 1,0721 299 [ 1,1201 0291 | 1,2332 «299 [ 1,2423
260 | L8017 320 ,919A 321 9074 2322 1,0009 319 | 1, 0408 0299 | 1,1974 o328 [ 1,16042
L272 | .8087 o339 [ L9342 J341 [ 9475 L340 L9687 341 L9013y e321 | 141132 0340 1,1142
$281 [ J8119 #359 [ ,0496 359 [ ,9573 362 L9641 360 | L91h% ¢340 [ 1,0012 3601 1,0666
L291 [ 8182 0382 [ ,9637 379 o702 »380| ,9729 382 | L9769 o361 [ 1,0160 JI80 | 1,0299
L300 | L8215 W401 | L9764 J401 | L9828 LU02( ,9849 401 [ L eRus $379 | 49971 2400 | 1,0090
st20 [ L8819 W449 | L9977 J448 | L9994 J429( ,9959 L449 | oA J401 | 4989 450 | L9989
L300 | L8901 +501 [ 1,0008 497 [ L9999 1 450 ,999% +499 | L9907 $450 | 49980 500 | L9997
p161 | 9207 «599 [ 1,0003 597 [ 1,0002 $499 [ 71,0010 601 | L9008 0501 | 49997 6031 L9997
L3¢ [ 9382 2701 [ 1,0003 702 [ 1,0008 s601 | 1,0007 +700 | L0994 $601 | 49997 701 | 49990
su0 [ ,9527 o799 [ 1,0002 2797 11,0003 700 [ 1,0009 801 | ,009% £698 | ,9995 800 | ,9995
pu31 [ (9787 +901 [ 1,0002 2901 1,0008 <801 [ 1,0006 2,903 | ,999a 801 | 49995 907 | ,9995
L4560 | ,9886 | 1,005 | 140003 | 1,020 1,000% +902 [ 1,0009 | 1,008 | ,9095% o899 | 49994 | 1,007 .9994
pu72 099068 1998 | t,00086 1,001 19995
’099 49999
s601 [1,0006
,700 | 1,0005
797 | 1,0003
,898 [1,0003
1,003 | 1,0008
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TABLE VI.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 1 AT M =0.60 AND p; i/P = 5.0
. ’

X/h = 9,825 10,050 10,500 10,550 10,800 11,300 11,800
rR/n {PTP/PT R/D | PTR/PTY R/D | PTP/PY R/D | PTP/PY R/D |PtR/PT R/D |PTP/PT R/D | PTP/PY
L001 [3,9580 | =,001 | 3,2301 | «,000] 1,6940 } «,000] 1,1918 [=,001 1,0u61 [ =,007 [1,9878 ,002 | 3,0404
,020 13,9562 W021 | 3,19958 .020] 1,687% $006 | 1,1903 019 (2,149 .020 [ 2,027 ,020 | 3,0896
,0u0 [3,9570 ,039 | 3,1708% ,0u0 | 1,6589 L0221 1,315% 040 2,848 ,040 | 2,0882 ,040 | 3,1899
p060 [3,9%44 2060 | 3,1149 ,089 [ 1,635 L026 | 1,3173 4039 | 3,%00A ,059 | 2,185 ,060 | 3,3509
S0 [3,9577 ,080 | v,0468 L0791} 11,6147 ,031 11,8790 ,080 |3,7488 081 | 2,3178 ,080 | 3,5442
,099 [3,95a4 ,101 | 2,9467 ,086 | 1,8906 0361 2,0128 (099 [3.8584 .099 | 2,4529 099 | 3,6797
2121 | 3,9u04 120 | 2,R420 J000 | 2,1557 037 | 2,1942 L1198 |3, R824 W119 12,6013 L119 | 3,7398
L139 | 3,9542 141 [ 72,7050 ,095| 2,3898 001 | 2,8447 W61 |3, 8184 L140 [ 2,7385 Jduo | 3,7088
L1660 | 3,9234 2160 [ 2,%866 ,099 | 2,4u%8 046 | 3,0408 $160 | 3,778 J160 | 2,8562 L1681 | 3,5480
p181 | 3,8813 o170 | 246554 121 | 2,6348 080 31,2184 .182 | 3,5n5% W1B2 | 2,9498 Ji81 | 3,2797
5199 | 3,7843 178 | 2,800 J140] 2,7584 ,055] 3,3185 200 | 3,2%04 1200 | 2,992} «201 | 2,9194
p210 | 3,6587 .190 | 2,9767 161 2,8655 L060 | 3,4118 $210 [ 3,0277 W210 [ 2,9923 W211 12,7339
2216 [3.5135 ,201 [ 3,082¢ 178 2,9410 W065 | 13,4579 .221 [2,8084 W221 | 2,9655 «220 | 2,5763
pP18 (3,4329 2210 | 3,1422 2202 3,0446 070 [ 3,5014 231 (2.6079 1229 [ 2,9076 0229 | 2,4447
2225 | 3.26R3 219 | 3,1934 210 3,0764 076 | 3,5476 201 | 2,4u88 J2u0 | 247917 260 | 2,27314
,231 |3,2459 ,230 | 3,2388 ,220 | 3,1095 ,081 | 3,5729 2249 [ 2,2002 251 | 246411 ,251 | 2,1228
p240 | 3,2000 240 | 3,2817 ,2%0 | 3,1468 086 | 3,519% W260 [2.1280 261 | 2,4840 260 | 2,012¢4
o204 [3,0987 2251 | 3,308% J2U40 | 35,1693 2091 13,2067 2269 [1,976% 271 | 243161 2269 | 1,9086
24y [2,9%39 2260 | 3,2B69 .,250 | 3,158% 2006 | 3,0042 278 | 1, R84 281 [2,173% +279 | 1,816t
2251 |2.1695 266 | 3,2253 288 3,1172 101 | 3,0699 <290 | 1,8091 ,291 | 2,0251 0290 | 1,7117
,?53 [1.5897 266 | 3,2450 268 | 2,9718 120 3,10%0 +302 | 1,582% 301 {1,910 W301 [ 1,631
,256 [1,0021 271 | 2,9987 J2R0 | 2,6773 L1480 | 3,440 «319 | 1,3770 2320 | t,6854 $320 [ 1,4857
2286 [ 49043 276 | 2,R912 290 | 2,3907 159 [ 3,1753 o341 1, 2104 J341 | 1 4822 o301 [ 1,359%
,760 | L8302 279 | 2,565% 301 | 2,1087 1791 53,2039 «360 [1,1059 .389 | 1,3870 360 1,2611
2270 .B8036 .285 | 2,23A9 <310 | 1,8020 200 ] 3,2147 382 | 1,023 2382 | 141979 «379 [ 1,1804
S2R0 | (8078 .290 | 1,8462 .320 | 1,5699 218 | 83,1919 «401 | Loo0as W398 | 1,1179 390 | 1,1403
2289 [ ,8120 4295  1,6698 L340 | 1,202% 221 | 3,1394 ,450 | aqag J431 | 1,0295 429 | 1,0483
»301 8173 +298 | 1,479% 2360 1,0273 o229 | 1,00649 2502 |1, 0007 L4550 | 1,007 J450 11,0194
S319 | 8330 o304 | 1,3181 380 | L9667 4240 | 2,9349 2599 [ 1,nn07 ,498 | 1,0007 «499'| 1,0015
341 8877 o312 | ta1497 . 399 9677 «251 | 2,7438 +699 [1,0008 600 | 1,0007 2600 { 1,0007
L3862 | 9089 o321 | L9759 ,429 | ,9RS6 '261 | 2,5670 .803 [ 1, nan4 ,701 | 1,0000 ,700 | 1,0007
o300 | L9275 L339 | ,9220 L4581 49956 ,269 | 2,3872 +899 |1, noo7 .799 | 1,0007 ,800 | 1,0007
L000 | 9447 360 | ,9339 501 | 1,0001 L2791 2,2074 | 1,000 [1,.00807 .0898 | 1,0007 1899 11,0006
LUt 9694 380 9499 ,599 | 1,000% 289 | 2,0044 2997 | 1,0007 1,002 | 1,0006

Lus0 | 9841 L4071 | ,9650 L,701 | 1,0002 2299 { 1,8218

2500 | 9992 2433 | ,9856 L7197 | 1,0002 «320 | 1,u860

,%99 | ,9997 LUS1 [ ,9926 ,899 | 1,0002 J340 | 1,2663

.698 | ,999% o501 | ,a997 | {, 000 1,000 2359 [ 1,1018

S800 | 9994 «601 | ,9995 o381 | 1,0062

,902 9994 .T00 29998 . 398 9876

. 099 .9997 .802 9993 LU31 ,9913

2900 9995 L 451 9984

1,000 ,999S ,600 [ 1,0007

2600 [ 91,0007

.700 [ 1,0005

LB0O | 11,0008

.901 | t,0007

299R [ 1,0008
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TABLE VII.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 1 AT M= 0.80 AND Pt j/p =2.0
’

11,800

x/D 3 9,825 10,050 10,300 10,550 10,800 11,300

R/D | PTRP/PTY R/D | PTRP/PT R/D |PTP/PT R/D | PTP/PY R/D | PTPsPY R/D | PTP/PY R/D | PTP/PT
2008 | 1,3371 ,004 | 14,3329 | =,000 |1,3315 [ =,001 [1,3302 +006 [ 1,3408 2008 [ 1,3383 | e, 004 |1,324%
,021 | 1,3361 2022 | 143340 ,019 |1,3317 023 [ t,3306 0023 | 1,3417 023 | 1,3394 019 11,3289
;030 1,3370 <040 | 1,337¢ ,040 |1,33850 ,041 | 1,3348 5043 | 1,3433 2040 | 1,341 J041 11,3258
,059 | 1,3379 061, 1,3377 061 | 1,3374 063 | 1,3339% 2062 | 1, 3444 2,063 | 1,3387 061 | 1,3206
;pnz 1.3415 079 | 1,3378 «080 |1,3364 .082 | 1,3345 ,081 | 1,3452 «082 | 1,3330 079 [ 1,31%0
,inz 1,3386 +102 | 1,3394 .100 [1,8%68 o100 | 1,3344 100 1;3u29 0104 | 1,3203 100 | 1,2964
,122 1,33R8 122 | 11,3412 120 |1,3375 «119 | 1,3354 o121 [ 1,3338 122 | 1,3036 21 |1,2700
2140 t.3372 o141 | 1,3379 «139 [1,3362 141 | 1,3224 2144 11,3119 #1642 | 11,2666 o141 |1,2334
p161 1,33198 o160 [ 1,3381 162 |1,3304 2164 | 1,2921 2159 (1,2m22 o160 | 1,2350 162 [ 1,1907
P81 [1,3379 .181 [ 1,3359 .182 |1,2978 ,183 | 1,2460 W180 | 1,220% 181 | 1,182¢ 181 |1,1529
2201 | 1,3361 2,202 | 11,3153 204 |§,2214 202 11,1812 2202 | 1,1555 201 | 11,1295 201 |1,1122
,?11 1.3350 1212 ) 1,2821 211 [1,1907 212 |1,1378 2210 1,13%9 2209 | 1,1162 212 11,0897
p221 [ 1.3347 220 | 1,2387 2221 |1,1366 223 11,0968 «221 | 1,0068 222 | 1,0782 223 | 11,0656
,2%0 | 1,3247 0232 1141196 .231 [1,0796 231 11,0595 1231 |1, 0k0y 231 | 1,0520 1230 [1,0530
,2%9 |1,2327 242 F 11,0131 0242 11,0188 242 {1,0112 241 | 1,02468 241 | 1,0280 2241 [1,0342
p248 1,0979 252 29300 «2%53 9612 .250 9877 252 290997 0251 | 1,0817 «2SY | 1,0146
p208 . 9836 261 28560 264 9178 , 259 29586 263 29687 0261 09903 263 9976
2281 .8096 271 WB153 271 .8933 273 | 9220 272 | ,ouns 271 9720 ,269 | ,9878
»2%5 | J7808 0281 | 47942 .281 8724 280 | ,9062 2280 | ,9%2s 1280 | ,958S5 +283 | 9687
2281 26901 292 27899 291 ,A568 291 28905 .292 ,014% 294 9424 294 29599
227 . 6835 2303 +7947 ,302 8516 .303 ,8818 303 29026 304 09344 . 299 29858
2R 6878 «320 .R235 .322 8630 322 8801 2319 pROAS «320 09253 J2¢ J9U03
£291 .6913 342 8597 L343 8848 J3u2 B934 340 | L9011 $342 9231 W 342 L9372
2301 . 69565 <361 <8910 . 360 ,9092 2359 29150 .362 p9210 364 19299 , 363 ,9403
'szz 7182 . 383 «9206 . 382 s 9369 382 . 942% 379 0408 379 0 942% 379 29484
,340 , 7572 L40t 9438 402 29590 402 9633 ,400 pa624 402 19619 399 ;9614
,362 8220 W43 9789 2433 ,9884 JU32 29905 pua29 L9870 430 19852 L 450 L9916
,382 8583 L4449 29894 L4852 ,9958 LU51 29961 S451 29956 sUS6 19982 499 29989
pu02 9012 502 9989 ,502 +9990 L, 499 9989 ,499 , 9909 502 19989 599 ,9992
SU33 . 9465 2602 29995 .599 .9990 604 29989 600 »9990 W 800 9989 700 .9989
255 9707 W 704 9993 L1702 »9990 2700 29986 702 , 9989 703 19989 807 29989
,502 .9978 .801 29990 ,802 ,9990 ,801 9989 ,803 111 2802 19989 901 .9988
s600 .9993 900 29993 .902 ,9990 904 +9990 900 » 9989 2899 19990 1,000 .9992
,701 . 9903 1,004 9993 1,008 «99AA «998 29992 1,004 «90AA 1,009 29989

2803 ,9992

,901 29993

097 9992
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. .
.
,j/ *

x/h = 9
.825 10,050
10,300 16.5%0
‘ 10,800
R/p | PTP/PT R/D | PTP/PT : 1,300 11,80
" 00 R/D| PTP/PT R/ 800
rn?? :.gsza 003 | 16033 D |pPTP/PY rso | prespT
. 342 . 008 R/D
taaz [1.9343 oon | ieasen | toat| itevaa | 021 |17ame . PTP/PT R/D | PTR/PT
062 | 1.9 043 | 1,7226 ‘o 1,9080 c021 | 1,788 001 |1 a76e | =
1ons [1:9ana 061 1147930 ea | 1todey | oes et | thar|irates ‘020 | 1ias1a | 023 1,8145
’ . 081 | 1,838 . #9153 06 * ,0u1 | 1,9 ¢ 8918 0 ’
’;;; La3ses | a1l Tenees | o | 1tsiee 'S80 ted1iz | L0kl ,:,::g 1040 | 148981 :053 18308
. 124 . 29190 ' oat |t . 19026 ’
143 | 1,9 * 148766 (101 [ 1,828 ' 8263 0 2061 | 1,848
’ 9316 YT 102 | 1,9188% . 4 102 ’ ,081 | 1,9028 . 0
1,88 . 2 . 1,09 . o8
j1ed 119815 | e | dihele | Dheo | oo e il | | Hele |l el 1103 | 128183
’ 8979 .84 | 1,90 J140 | 1,9082 162 WBU66 W14t 1'l «123 | 1,863 1 28183
P202 1 RT0e | i3he Leaein | tiey | itaeas ‘1es | 1t7a8s | 1se trhtes | a2 | 1:70%e ‘iz | 17310
’ 8777 210 i .181 | 1,8625 . +7883 180 [ 1] e162 | 1,7079 * »7319
221 [1.8745 ‘ 148736 20 .. ,203 | 1,664 ’ 1,710% ’ J162 | 1,64
’ . 222 2203 [ 1,7195 o6041 203 |1 0180 | 1,60758 sb6402
230 (1.8 . 1.758% . 212 ] . 1,%379 . 182
P B39 232 214 | 11,6043 1,878 212 , 2203 1,U76 l;s“’ﬂ
238 [1.633 ’ 1.8329 . 0221 | 1,408 . 1,4601 701 o204 | 1
’ . 8 243 ,224 11,4725 [ 4 22 211 ] 1,430 4S54
%9 (1,4 ’ 1,2675 . 233 11 221 11,3794 * 0 210
[ 31 L4229 .250 .235 1,323 3615 2 L 222 1,35 . 1 4006
110 . 6 24 52 |t 3535 2 ’
p2ut | 1e0u20 1 0208 e | Esalit3%ne Tl R I R R R 1330 | 123999
’551 16090 273 1836 252 | t, 1104 t261 1.‘9;& ,252 "1610 2u2 | t,2452 :202 ,92999
'ééﬂ .bgﬂ‘i ,284 ‘e144 .g:l 1,0252 ‘271 1-;100 260 it 253 | 1,1938 "250 1.28!)1
. 00 . 29104 . 84 : . o151 ’
280 s . 8166 290 9 . 1,0108 ,271
[ X ,6892 324 . 292 a9u L9711 29 ’ 271 1,12 1,1414
9 . as ’ 1 2291 .9 11268 4
r:oﬁ 6971 34y 1 ‘302 | .8ve3 :ggg L9420 | 304 .ng; .283 | 1,0789 :g:; :.nos
. . 9057 * 34t . 10265 »
u »385 933 364 ’ 9 3
::5: ,goso Y :055; .igo 19228 ‘383 .gsgu ‘362 'o::? .325 | ,983s -3‘2‘? 1.0283
. > 2504 998 ¢ 9720 456 N ,402 9 . 19567 3 *
'22: 03115 ,60% :9983 .“51. 9963 :500 12971 lusz ’QZ:: 382 .9613 '“g}‘ 'q7“l
Lusy 3523 | aT00 1 eao2 5051 49988 | 601 v | st "o06 1399|9696 | [uso DI
'iiOO -9767 ,802 9978 2603 ,9985 1v02 109211 ,504 ’QQAQ 451 19964 :500 9948
Pbo“ .9978 .899 .Wnd 706 . 995 801 . o 2 ,60% :QQHO 2500 49982 602 29986
’ «99RY 1,006 QQ. 2,803 ,9984 p $9980 702 b +607 19981 . _.9990
2702 | 23985 «9980 | ,900 [ ,9945 a3 | e3eg2 | &3 £9980 | L7030 ,9978 03] #3083
':g; ‘:"5 ,995 | 9988 $997 | 9980 ‘901 -::::’ .799| ,9978 -qgg 29985
'000 «9989 1,004 '°°H 900 29980 "002 9982
. .99615 . 1 |°°° .°°B° . .°§B’§
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TABLE IX.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 1 AT M =0.80 AND pt,j/p =5.0

X/h 3 9,R2S 10,050 10,300 10,550 10,800 11,300 11,800
R/D | PTP/PTY R/D | PTR/PY R/D| PTP/PT R/D | PTP/PT R/0 [PTP/PTY R/D | PTP/PTY R/D | PTP/PTY
-,004 | 3,3039 2007 | 2,57462 021 1,3673 007 | 1,9637 2006 [2,1032 | ,003 [1,7033 ,003 | 2,5587
.022 | 3,3137 020 | 2,5642 042 11,3468 022 | 2.6924 2020 |2,8487 2022 | 1.7658 2003 [ 2,5473
p000 | 3,3183 040 | 72,5281 L0681 1,3873 041 ] 2,8932 2043 [3.0015 ,041 | 1,8436 1021 12,6638
,060 | 3,3209 W062 | 2,475 ,070 | 11,7651 20621 3,0038 061 |3,1265% 2060 | 1,9528 L0471 | 2,8349
,080 | 3,3191 ,081 | 2,4260 .070| 1,5%2% .080 | 3,0599 «080 |3,207s 2079 | 2,0615 +062 | 3,05%9
L1102 ] 3,3137 ,099 | 2,3480 JOT1 | 1,9375 ,091 | 35,0277 2104 13,2197 2101 12,1973 2080 [ 3,1593
L121 | 3,314 122 | 2,241 ,074] 1,998 2095 | 2,9487 2120 13,2087 123 | 2,294 o104 | 3,1833
,141 | 3,3028 o140 | 2,1454 ,076| 2,0834 1021 2,7673 L1802 |3,1578 143 | 2,3699 o124 | 3,121
p16u | 3,2736 162 | 2,2559 ,082| 2,1657 123 2,7124 163 |3,0178 163 | 2,4248 141 2,9947
2179 | 3,2209 «383 | 2,5597 101 | 2,3003 JAU2 | 2,7208 .183 [2,7%78 2181 | 2,4539 d61 | 2,7652
#192 | 3.1670 201 | 2,694 122 | 2,3981 62| 2,7227 1199 | 2,459 204 | 2,4343% o184 | 2,4585
p20u | 2,9802 212 2,7423% J183 | 2,4782 .181 | 2,709) 211 |2,%172 213 | 2,3979 +200 | 2,2265
214 2,7526 0221 | 247743 1621 2,5335 1206 | 2,8860 e222 |2,1497 223 | 2.3380 R12 | 2,0757
p21u | 2.7732 1230 | 2,7964 184 2,5894 2213 | 2,5170 0229 [2,n287 232 | 242677 222 | 1,9554
2222 | 2.7364 2243 | 2,8195% 201 2,6310 0221 | 2,4276 $242 11,98 o243 | 2,1345 +233 | 1,8524
,232 | 2,8798 0252 12,7765 211 ] 2,6534 232 | 2,2872 2254 [1,6099) 251 | 2,0535 242 | 1,76%1
p241 11,0261 262 | 2,597 2222 | 2,6709 242 12,1237 2263 |1,8973 263 | 1,9234 o251 | 1,6947
p242 | 1,2493 270 | 2,2362 230 | 2,6636 251 | 1,9928 0269 |1,%297 271 | 148279 0262 | 1,5948
204 ,9798 280 | 1,7322 242 2,5914 262 | 1,832 «281 |1,42R0 2282 | 1,7163 274 | 1,514
p248 8107 292 [ 1,3154 252 | 2,479% 271 | 1,7029 o292 [1,3167 o292 [ 1,6169 .282 1 1,45%9
,251 6RO 301 | 1,0908 ,260 | 2,504 0282 | 1,5473 0302 {1,243 +304 [1,5139 2293 | 1,3848
, 260 «OR38 322 «B8692 L2711 2,1108 291 | 1,4208 322 (11,1258 .321 | 1,3881 300 | 1,3468
L7V [ L6887 o341 18565 2821 1,8694 302 | 1,3165 J342 |1,0%92 2343 [ 1,2493 o322 [ 1,2394
,282 | 6927 361 .8816 292 | 11,6288 o321 | 1.1384 2360 | L9920 361 [ 141474 343 | 1,158
,293 5974 382 29084 301 | 11,4774 341 | 1,0269 .383 29692 o381 | 1,0633 61 | t1,1012
L1021 L7080 W401 | ,9330 322 1,107 362 ,9707 2400 [ o712 «399 (11,0199 2383 | 1,0484
,322 .T344 432 9628 . 341 J9R02 383 29555 L 429 » 9888 L 19926 2400 11,0229
p383 ,7872 450 9837 2361 .9245 ,403 +9673 450 9968 «501% «9989 433 (11,0023
p362 ,8441 $502 29998 382 9267 JUS3 9969 SU454 »9969 602 9989 <48s 29997
,382 8819 <603 29998 ,u02 RITTY ,503 29994 2,503 »0990 «700 299809 2509 9994
suoal 9112 ,70% ,9998 L4852 ,992%8 2602 .9990 $604 | ,9qRg 803 19990 o603 .9992
431 .94Bs ,80%3 ,9998 .502 ,9997 . 706 ,999% 704 »9984 2901 19988 W 701 » 9990
Lus0 [ ,9733 +900 | L9998 .601 ] L9994 2800 [ ,999% .803 | ,9993 | 1,001 | ,9988 o799 | 9989
pu82 | 9767 1,001 29995 703 ,9995 2901 ,9992 «908 | ,999p 908 29985
pU73 1 L9912 .801 ,9995 1,001 .9990 2993 .9990 2999 .9992
,502 1 .9988 ,905 .9994
,601 $9992 .997 19998
701 .9994
2799 | 9990
,000 ,9990
1,004 .9984
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TABLE X
.- PITOT PRE
SSURE .ME
.MEASUR )
EMENTS FOR CONFIGURATIO
N2 AT M
=0.40 AND
pt'/P =2.0
)} .

X/D s {0
800
' 11,050 .
11,300
R/ | PTP/PTY R 11,550
. /D | PTR/PTY 11,800
003 | 1,8092 00 R/D | PTP/PT 12,300 -
,022 | 1,8082 '020 1,8119 R/D | PTP/PT 12,800
p0u0 | 1,8182 .oal 1.8118 ,003 | 1,817 R/D |PtR/PY
p061 | 1,8090 s 1| 1,m183 2004 | 1,8169 =,000 | 1,8192 R/D |PTP/PY
'Q_Ro 1.8222 ,062 | 1,8185 ,021 | 1,8182 022 | 1,8182 006 128172 R/p | PTP/P
p100 ] 1,8123 2080 | 1,8218 JO041 (1,224 082 11,8215 2022 | 1,818 1002 {1,822 !
p124 | 1,8084 *Jos | 118226 | Zo8so Vaces | oss 1taase | ‘0% RO 1eRZiT | ehae 1,82
P10z | 1a0218 $120 | 148220 £080 | 18241 $082 | 11,8271 1089 1::;;%: "0a2 |1,8237 .020 e
. 1,8191 . 1,R234 104 | 1,8262 . 1,8277 081 1 as 2062 [ 1,825 .003 1'52 >
180 | 1,8181 Y180 | 1.8224 122 1,825 123 11 RYTEEM o3 | Loao |1, 2 el B TH
8253 825 1,82 1,82 061 11,8
A B e | ) e A | | | s | loh | e
’ 8387 8173 . 8250 . 1,8255 . 1,8 . 1,820 1041 1,8
*234 | 1.8118 221 | 1,80 L1818 |1 183 te1 | 12n%e, 2 itaess 1 sh138
LR 18 8236 1,8061 ‘. 1,R15 2141 | 1,805 23 11,79
L2401 | 1,858 0230 | 1 201 ,204 182 | 1793 6 { 28053 $ 27948
. [ <7378 1,8014 1,7293 . 179y o161 |1,765 Ju2 1y
*2us | 17507 230 | 10817 FIVRE 211 s1oe |1 ees 163 |1'0800 ! .7389
. 5 JTu17 1,6887 1,663 . 1,689 161 | 1,700
L2983 | 1,4774 024h | 1,4989 0220 1 1,71 222 | 1,6 2213 [ 1) b v203 1, . 183 | 1} 2
57 | 1 ‘24 ‘220 | 1" 04 I RN 132 *5 L6046 2 1,5774 ' 1,6180
’ .1987 1,4336 1,7061 1,0589 ,223 | 1,8 210 {1,548 211 |1
2263 | 9383 et REEE I B $245 231 [17aree 25 115013 2 4922
823 1,64070 . 1,475 0221 | 1,49 211 11,4
7270 [ .9319 "256 | 103030 241 | 1lars V252 | 243 17401 2% |1, 13 e 1raes
28 +260 v2us | 1, 3 SR 2 p 3018 1,362 | 1,4512
’ 9378 1,2324 1,4298 . 1,2729 0251 11,3 s241 11,38 230 (1
299 9% 2271 |y t254 | 1,34 271 *263 | 1! 387 25 +3831 2 U116
L9a17 0896 54 | 1,3412 1,2170 1,2 252 1,32 242 11
301 281 256 280 293 [ 1r2733 2 +3236 3635
’ 9460 1.0124 1,3197 1.,1612 ¢ 1,2 0260 | 1,29 252 |1
32 292 261 292 a0 | 12033 2 12956 »3260
’ 29564 9710 . 1,2678 2| 141072 «280 | 1,108 J272 | 1,207 261 [ 1,2
340 ,98627 2308 9608 2273 1,160 <300 |1 283 LI ' 1291 . 0 27 * 933
o L0766 LT 1'808 | ‘Zao 1,26
361 49698 320 | 964 s282| 1,007 o322 [ 1,013 p291 | 1 $320 |1 .280 | 1 '2
"3ar | L9765 ey | la707 w291, 3| 3dt| iosea 300 | 1°143! o0 |t oeon 290|122
. 7 L0018 ,9892 . 1,113 . 1,060 293 | 1,197
,‘“01 ,9824 » 360 9787 L300} t,020 <364 983 +320 1’ 1 «364 |1 3 ,301 * 1
LY 3 W3R0 ‘320 . 8 80| . 1 34 » 0841 + 0257 1,1746
pU53 | 49953 «9820 ,9806 * 49845 W341 [ 000 «382 | 1,008 1321 |t
,u99 [ ,9996 W401 | ,9857 JSur | 974 su02 9 e2 | 4 4 uoo | o 7 34 -1320
6 L9899 991y 49995 1343 | 1,0909
p602 | 1 0001 452 29972 o381 , 9786 450 9986 W382 ’Qna 1451 99 362 ,
. 8u 1,081
708 1,0 ,503 | .99 2380 4500 | 1 vaor | 7 'sos | o 383 | 1 !
»802 ﬁogg} ':g“ :09:: a04 :::3: 603 1:8383 s 456 ':::: 2603 :333; 1399 i’g?::
2| 1.0 1703 .450 | 0699 so4 | © 704 aso | 1)
ile g g s i | ) | e | e
. 4 999 .002 q 1902 1 2706 1 « 906 1 |605 2
‘904 . 7 704 29999 12019 . 0000 80 p 0001 1o ,0001 7 1,0004
p Rt 0| ety 3 | oaees
4998 | 1,0000 1,008 l:oog:
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TABLE XI.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 2 AT M =0.40 AND Py j/p =2.9
b

X/D ® 10,800
. 11,050 11,300 11,550 11,800 12,300 12,800

R/D | PIP/PT R/

.D PTR/PTY R/D| PTP/PTY R/D | PTP/PTY R/D| PTP/PTY R/D | PTP/PTY R/D | PTP/PY
w,n00 | 2,6231 2003 [ 2,0777 | -,020( 2,6170 000 - ; .
je2n [ 2,6200 | ,020|°2,0773 | .o02| 2i6160 | Lo021 3iias0 | Tom 27ainy | o020 |aiatas | Ti0s% |3tuuee

0oy | 2,6238 042 | 2,1328 021 2 2040 [ 2% 600 : . : " 4400
, . . . . 6177 | Louo | 2,3599 040 | 25 n097 04t | 2,490 '

063 | 2,6322 060 | 2,2707 oay | 2,6 : ’ : Yiszo | t0s0 |2usts
. . . . . 26216 | ,060 | 2,3702 060 | 27 nns0 060 9 .

080 | 2.6297 082 [ 2,3492 o061 | 2 . . . Srasos | osy |2rudi:
,0 . . . . 6228 .08t | 2,3879 082 | 2/ a0 084 ' .

v02 | 2,6322 105 | 2,4049 080 | 2 . . rinss | o101 |ais2a0 | log |2dess
, . . >, . 6248 | 101 | 2,4063 104 | 205885 101 | 2,524 ;
2103 | 2,6326 123 2,4380 | ,103| 2,6249 124 [ 2,0307 | 123 | 2%a; . 's205 | 131 |3%4r1e
BHERG 123 | 2,438 193] 2,6 262, . ss71s | 122 [2,5205 | Ji2t [2huriy
;180 | 2.6289 vie3 | 3lasar | lras|aleazn | tie3 | 3iarse | ez |3iatin | iler [3lises | ties [2rasls
J161 | 2,626 [ 180 2,5087 161 2,6209 83 9 . ‘s> . . : ’3
fiay | 2.6128 | 199 | 2.5218 | 1180 20619y :503 Siaseo | 203 | 2teare | 301 |Ziaeas | a0 |y
s202 | 205852 | 212 [ 2is300 | 203 | 2ise32 | l211 |2lusto | 205 |2%3770 | i2tt |atisee | tais |3tiied
p210 [ 2.3037 | 222 203365 | L2110 2,518 | 223 | 2,3782 212 [ 20sysy | r221 a:észg ‘220 f’g::;
, . . 24 2 1761 231 0 ] * *
;230 | 2.5065 | 200 | 28148 1231 | 2i2001 | l2a2 |oniosa | ‘a1 |3rare | e 18128 It e

2u2 525 2us | 2,461 239 | 2,006 . ' . . . 1937
’ ¢ :
g | | B | e B | |

280 | 2,5347 261 | 2,0015 251 | 1,7 . ’ : . *270 |1 o028
,2 . . . 7583 | L2713 | 1,5597 252 | 157480 2 )

230 | 25307 261 | 240015 251 | ! . , 271 [1,5343 | 270 |1)s428
. . 6750 ,
1201 | 119200 | 1272 | 1isers | 202 [ 105300 | 1300 |1i3ats | tovn |17esaa | :258 [1:3aae | +202 [1.u1%2
taea 10768 | ,281 | 1.3304 266 | 1,500u 301 46 . ’ . . : ryate
;269 | aer7 | 291 | yLeass 1270 [ 1laine | i301 |1l2a73 | 302 [1%87e: | 330 |1i33te | t5ey |1r3043

, 6 1| 1.0179 281 | 1,2784 ! ' : . .

, . . . . . 325 [ 1,0877 302 | 1,262 34y u8 ’

302 | .9uts 321 | .o6us 291 | 1,1748 4 : e : T I HA
’ . '
1302 | i9us3 | i3a0 | leeou | 300 | 1itcen | 1360 | teade | t3a1|irasél | :3e2 |iedals | e3er|letex
"say| .os83 | .3ey | o756 | 324 1.0018 383 | toa73 | t361 |17ante | ldo3 [1io1er | tacs |ifoess
p3U2 1 L3624 382 ,9820 J340 1 ,980% 401 | L9902 381 RSN 402 11,0161 2400 (1,0550
3e2 | 19693 | w02 | tesea | I3s1| lomos | lu21 | leo3a | ‘uoz | ‘eens | ‘sos |i'oces | ras2 f1.00e8
suno | io7s2 | lusy | Jeers | i3m0 | iemso | raus | toes2 | ‘us: | Teess | ‘eos |1'900e | *ae2 | »330%
saon | .9m21 | 1501 |1i0000 | tuor | toaom | 1503 | .eese | 'so3 |1 aan: | 1700 |1io0ee | ‘3o | *aver
2481 | ,99u6 | ,602 ) 1,0001 | uso| .9978 | .e04 | .e990 | ° 1,0000 | (700 11,0006 | ,702 | ,9997
seo2 | lo9ee | 1702 [1ic001 | iso3[1la00r | i702 | 100003 | ees 17000% | 2900 120008 | 2908 | “See3

608 | 1,0004 801 | 1,0001 601 [ 1,000 . . ' . . *a07 | *9998
P702 | 120001 | taou | yi0003 | 705 | 1i0001 1900 | 170001 | 990 Uongy | 1100F (10000 | 00T | 29998

mo2 | 1,0008 | 1,006 [ 1,0000 802 | 1,000 . . .

:003 120001 . . :903 1:0002 999 | 1,000 1,010 [ 1,08001

7o0a | 1.0001 1,001 | t,0001
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TABLE XII.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 2 AT M =0.40 AND pt’j/p = 5.0

xsD = 10,800 11,050 11,300 11,550 11,800 12,300 12,800
R/D | PTP/PT R/D | pTP/PT R/D | PTP/PY R/D | PTP/PT R/D | PTR/PT R/D | PTP/PTY R/D |PTP/PY
5008 | 4,5058 | =,005 | 35,5996 007 [ 1,9363 0006 [ 14,3527 | «,004 ] 1,51%¢ 4000 | 2,2378 005 [2,9421
,020 | U, 5164 2,022 | 3.5675 ,023 | 1,9167 2022 | 143510 $023 | 1,7R43% 022 | 243019 0023 [ 2,9927
p 041 4,5123 2041 | 3,5111 L0040 | 1,89%4 043 | 1,3493 o001 | 2,%272 041 | 2,4281 s 041 | 3,00987
.06t | 40,5192 2001 | 3,4363 L0603 [ 1,8497 2060 [ 1,914 2052 | 2,7v47 2062 | 2,650 062 | 3,2023
,082 | 64,5190 ,083 | 3,345% 0821 1,8073 065 | 2,7105 2062 | 3,2514 JOR0 | 2,9050 .082 13,4421
, 101 4,5097 2102 | v,22A¢ 086 | 1,86%8 2,070 | 35,3244 072 | 3,6168 +103 | 3,2219 o104 |3,6463
p122 [ 4.5011 .123 | 13,0922 094 | 2,2878 L082 | 3,84i6 .088 | 3,0485 o122 | 3,3874 o120 |3,77%50
L1403 [ 4 0868 J141 | 2,944 L,104 | 2,5998 105 | 4,1234 L1083 14,1918 J142 | 3,4804 ,14%3 [3,7988
p162 | 4 4000 o161 | 2.9256 L1183 ] 2,735% 122 13,8708 o124 | U, 1235 o161 | 345299 odb1 | 3,7464
2181 4,3588 183 | 3,2876 ,122 | 2,8572 o143 | 1,589 141 | 4,09hp «187 | 3,558¢ 182 [3,5638
,203 [ 4,0861 204 | 85,4479 140 | 3,03587 J161 | 3,6360 W162 | 4,038% 2205 | 3,4892 202 | 3,3036
2213 3.849) o211 | 3,4967 o161 13,1793 182 [ 13,6758 2183 | 3,00%8 0212 | 3,4218 212 [3,1120
,222 | 3,6722 0221 | 3,5602 ,182 | 3,3179 2,203 [ 3,8722 202 | 3,6762 0222 | 342950 2223 12,9160
p2%2 3,7137 «231 | 3,6105 +203 | 3,4310 213 | 31,6353 213 | 3,47%0 «232 | 3,1161 233 [ 2,7103
p281 | 3,5873 241 | 3,6568 212 | 3,4802 222 | 345645 o221 | 3,2785 J2U0 | 2,9569 ,245 | 2,4968
,246 | 3,1886 0252 | 3,6956 ,219 | 3,95148 231 | 3,463p 231 | 3,011% 0252 | 246790 2252 | 2,3775
$247 2.8933 «263 | 3,7210 2231 | 3,5693 J242 | 53,2748 ,243 2,717% 262 | 2,4B882 2262 | 2,2108
p282 1.,6816 «272 | 3,5850 241 ) 3,6054 253 | 3,0497 252 | 2,u059 272 | 2,2988 271 |2,0732
2287 9720 276 | 3,2933 251 | 3,6318 261 [ 248417 259 12,0171 284 | 2,0988 281 | 1,9445
p260 9426 282 | 2,9409 263 | 3,57058 272 | 2,5458 2270 | 2,088% 0292 | 1,9658 1293 | 1,8076
’272 9375 .286 | 2,5343 270 | 3,4432 282 | 2,2847 281 | 1,894% .302 | 1,8310 301 |1,7842
’aaa 9u26 .292 | 72,0948 ,283 1 3,0703 292 | 2,02086 4290 [ 1,755y o322 | 1,5864 323 |1,5174
»290 9us2 «302 | 1,4900 292 | 2,6943 +300 | 1,8313 2302 | 1,59R7 »343 | 1,3999 J34% | 11,3885
p302 9516 0322 | 10211 «301 | 2,3103 324 [ 1,008 320 | 1,3R27 363 | 1,2493 W 362 [ 11,2743
»320 9588 o 344 29688 .321 | 1,5960 342 11,2152 382 | 1,208 ,382 [ 1,1519 2380 {1,1964
p 343 9677 o364 9764 ,343 | 11,2093 362 | 1,069 «362 | 1,.0900 J403 | 1,0755 L4010 11,1197
2163 9729 . 382 ,9819 J361 | 1,031 381 |1,0088 302 11,0069 450 | 1,0062 J452 11,0220
;381 ,9784 401 ,9873 . 381 L9R7U 2403 29963 2400 [1,0032 502 | 1,0001 502 | 1,0011
pun2 9852 2453 9982 403 9892 14852 29998 454 [ 1,000y 604 |1,0002 ,603 29998
pust 9965 2502 | 1,0005 2450 ,9988 503 | 1,0002 2500 | 1,0002 2708 {1,0008 ,704 »9999
,500 | ,9988 «601 [ 1,0007 2499 | 1,0007 2604 11,0003 2604 11,0002 2805 | 49999 ,802 | ,9999
604 .9992 2700 | 1,0007 ,607 11,0002 o701 | 1,0003 +702 | 1,000% 2902 09998 997 ,9998
p702 29998 2,801 | 140005 ,701 | 1,0003 803 | 1,000% 804 l,onhq «999 | 1,000

'ROR 29999 2900 | 1,0007 ,804 | 1,0003 2,900 [1,0002 902 | 1,000

2908 29990 «996 [ 1,0005 4903 | 1,0002 1,000 |1,0002 993 [ 1,000

.994 ,9994 +997 11,0002
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TABLE XII.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 2 AT

M=0.60 AND pt’j/p=2.0

x/D = 10,800 11,0850 11,300 11,550 11,800 12,300 12,800
R/n | PTR/PY R/D | pTR/PT R/D | PTRP/PTY R/D | PYRP/PT R/D |PTR/PY R/D |PTP/PTY R/D | PYP/PT
=, 003 | 1,5899 | =,001 | 1,5911 20021 1,5966 [ »,002 |1,5983 (o, 000 |1,6000 [e,002 1,5984 006 | 41,6019
=,000 | 1,6129 2022 | 1,590 ,020 | 1,5961 ,020 | 1,5984 021 [1,n017 2020 11,6004 $023 [ 1,6049
'020 1,6248 L 044 1,5997 +04d1 1,5993 ,042 1,6007 042 1,6(\36 s043 1,6100 .002 1,6036
L0u1 | 1,6285 L0444 | 1,394 .061 | 1,6024 062 |1,6017 2060 [ 1,6076 2066 [1,6048 o061 [ 1,6053
,062 11,6300 081 | 1,590 .081 | 1,6016 .082 11,8035 JO0B1 |1 8051 083 | 1,6049 .08Y | 1,6072
L082 | 1,6290 «085 { 1,%5993 ,102 | 1,6045 2103 |1,6034 o102 |1, 6068 2102 |1,6035 «102 ] 1,5933
,102 | 1,6303 2103 | 1,6017 121 | 1,6026 121 [1,6038 o123 [1,0064 $122 | 1,5948 o124 | 1,5684
,121 [ 1.6293 119 | 1,5967 J42 | 1,004 2140 [1,6080 01 [ 1,8974 141 | 1,5719 2140 | 1,5372
L1082 | 1,6285 2142 | 1,5978 164 | 1,3989 .163 [1,5855 160 [1,85722 2162 |1,5186 o160 | 1,4803
p161 [ 1,6251 162 | 1,5980 182 | 1,577 ,182 [ 1,5249 W160 [1,8749 <183 11,4289 184 11,3890
»182 | 1,6230 «184 | 1,5998 204 | 1 ,4448 «203 | t,4041 2183 11,5004 201 | 1,3523 0204 | 1,31614
2203 [1,6163 2200 | 1,5722 2,214 | 1,3586 214 | 1,%200 0203 [1,38109 212 |1,2957 213 | 1,2822
,211 [1,6107 211 [ 11,4753 ,223 | 1,2520 0223 [ 1,2449 W214 [1,3907 ,223 |1,2534 0223 | 1 2064
,221 |1.4118 223 | 1,2681 0230 | 1,1890 +231 [1,1891 +223 |1,2555 231 | 1,218 W233 | 1,2106
2228 | 1,2754 o233 | 1,1064 201 | 1,1019 242 |1,1285 231 11,2062 $245 [1,1635 0240 | 1,1915
2226 [1,2036 242 1 ,98A4 .253 [ 1,0139 ,251 {1,0708 2201 |1,1569 0251 | 1,1433 .251 | 1,1602
L2314 .8405 0251 9232 ,263 | L9674 2259 | 1,0344 0252 [1,1014 W264 |1,0985 262 | 1,1258
,280 [ ,8452 260 | ,89A9 271 L9466 271 | L9897 261 11,0458 2270 [ 1,0815 2272 | 1,1009
2252 | .8581 272 | ,8986 283 | L9274 ,283 | ,9633 «269 | 1,0137 J284 | 1,0456 285 | 1,0720
,281 L8679 282 | 9048 292 | .9244 .292 | .9480 .282 [1,0027 292 [ 1,027 2291 | 1,0608
,274 [ J8810 291 29120 302 [ ,9266 302 | L9021 2291 | ,9R2a 0299 |1,0134 o301 | 1,0409
,282 | ,a8ae 302 | 9214 320 | L9370 322 | ,9419 301 | L9450 «323 | 49789 +320 | 1,0099
,29% [ L8998 320 | ,931a 342 | L9510 344 | L9523 2320 | o817 o343 | 9678 343 [ L9874
L3100 L9062 J3u2 09469 362 29625 0360 09623 340 LYY 381 9720 T Y 9780
»324 | .9260 2361 29599 .38 9733 .383 | ,9740 2362 | Lonana o405 | 49837 . 380 [ L9748
2343 | ,9396 ,380 | L9701 400 | L9834 J402 | ,9846 «380 | L0714 W452 [ 49973 400 [ ,9802
L3162 | L9523 403 | 9834 L453 | L9987 453 1 ,96984 (402 | .onus 503 | L9990 (482 | L9958
L3182 | L9648 452 | L9940 502 [ ,9998 ,502 | ,999s L4452 9qmy 603 | ,9999 »502 | ,9985
Lu03 | L9775 ,503 | 9987 ,603 | ,9997 ,600 | ,9994 L499 | 099s 2702 | 49992 604 [ L9989
2452 | J9967 +597 19991 L7014 .9998§ ,701 29992 1603 | Leqsg 803 | ,9990 .700 | ,998%
2500 | ,9995 704 | ,9990 802 | 999 ,800 [ ,9994 703 | L0097 0901 :9992 801 .9984
‘801 .9998 .803 | ,99a7 ,901 9998 803 | L9994 .801 »0998 1996 | L9989 o900 | L9981
703 . 9995 904 9984 999 9996 ,899 | ,9995 902 £ 999 990 L9986
L] 09996 1,000 9987 2999 29994 1,001 9991
90y 29695
1,018 | ,9992
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TABLE XIV.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 2 AT M =0.60 AND p; j/p =2.9
H

X/D = 10,800 11,050 11,300 11,550 11,800 12,300 12,800
R/D | PTP/PY R/D | PTR/PT R/D | PTP/PY R/D [ PTP/PT R/D { PTR/PT R/D |PTP/PTY R/D | PTP/PY
0,000 [ 2,2404 2005 | 1,9039 L002| 2,2518 ,003 | 11,9422 005 [ 2,282 L0084 [2,0975 |w,000 | 2,0481
022 | 2,2u48 2021 | 1,9599 L0221 2,2574 .020 | 2,00619 .019 | 2,228 .020 | 2,1036 ,020 | 2,0897
,0u0 | 2,2469 W043 | 2,027 043 ( 2,2576 S04l [ 2,0708 2041 [ 2,2219 W041 [ 2,103 ,040 | 2,0735
youy [ 2,245% ,059 | 2,0n614 061 ] 2,2581 062 | 2,082 062 | 2,2208 ,0%8 | 2,1072 063 12,0991
,062 | 2,2072 082 | 2,092 L0848 2,2601 ,081 | 2,0958 .083 | 2,2122 2080 | 2,1152 ,081 [ 2,120%
,080 | 2,2488 100 | 2,1175 101 | 2,2608 .100 | 2,1039 L1058 | 2,2064 100 | 241272 102 2,1327
,10% | 2,24%0 2120 | 2,1482 124 | 2,2581 120 | 2,1172 122 | 2,000 122 |2,1322 122 | 2,1426
,122 | 2.2039 J140 | 2,1490 L1458 2,2523 o141 | 2,1260 2140 | 2,1963 139 | 241264 142 12,1267
SJuu | 2.2017 162 | 2.1688 162 2,2u98 161 | 2,1364 62 | 2,17177 ,158 | 241006 o163 | 2,0724
p162| 2,2350 180 | 2,1802 L183 | 2,2230 ,184 | 2,1296 o185 [2,1170 «180 [2,0177 ,183 [1,9617
,180 | 2,2202 202 | 241726 L1981 2,1428 .199 | 2,0800 ,201 | 2,0097 2208 | 1,8276 2203 | 1,8194
,206 [ 2,181 2207 | 2,1869 211 | 2,088 214 | 1,9860 2210 [ 1,57} W214 | 1,725 ,213 | 1,72%7
,211 12,1872 216 | 241718 224 | 1,B675 221 | 1,9037 221 11,7634 222 | 1,6197 0220 [t,8772
,221 | 2,1700 .231 11,9615 ,235 1 1,0449 232 | 1,7432 232 | 1,6104 2232 | 41,5572 231 [1,8910
2230 | 2,1251 J2U2 | 1,7189 L240 | 1,4252 W240 | 1,599 2261 | 1,u718 J2U1 | 1,4402 J240 |1,5212
,241 1,675% 2252 | 1,4268 252 11,3200 251 | t,u726 244 [ 1,381 251 | 143896 252 | 1,4444
,2u6 | 8493 261 11,1993 262 | 1,1887 261 | 1,3397 2264 [ 1,3933 «259 | 1,3455 1263 | 1,3630
,250 | 1,2652 .273 | 1,06Rn ,273 | 1,0817 ,272 | 1.,2148 272 | 1,222 273 | 1,2570 2273 | 1,.3113
2255 .85%9 284 9225 281 | 1,0145 282 [ 1,134¢ W2R0 | 1,1627 284 | 1,1948 .283 |1,255%
,260 | ,9533 2292 | 9048 ,292 1 L9579 2294 | 1,0569 «295 | 11,0869 2292 | 1414668 W290 |1,2249
,264 .8708 2302 9084 ,300 9388 ,300 [ 1,0038 0302 | 1,nu2 ,304 | 1,00980 ,302 | 1,18014
,260 | .8887 o320 | ,9t07 J320 | ,9299 ,320 | ,9%503 ,322 | ,98%> 319 | 1,0492 323 11,1089
J2R2 | L8784 L343 1 9325 341 9352 L300 | ,91%88 2339 1,987 2342 | ,9991 L340 |1,0515
ELLEERLLLY 360 | L9414 362 ,9use L362 | L9444 W362 [ L9%42 ,359 | ,9723 361 11,0207
L30u ! L8921 382 | ,9551 L3801 L9543 .81 29546 2385 | Lopts .381 19660 381 | L9971
,321 49088 L4031 9623 . 391 ,9632 L403 | ,9648 L4006 | L9491 L4022 | 49696 J403 | L9887
L3un | 9187 449 | 9784 ,403 [ L9697 Wu31 ,9807 .438 | La9m29 452 | 29832 U514 L9944
,362 | L9341 W497 | 49872 430 | ,9813 $453 | ,9798 W49 | Loads «500 | ,9849 .504 | L9982
»383 ,9508 502 9862 L 4S54 9807 504 9846 502 ~ORUT 602 9847 603 »9981
401 9586 4603 49873 502 9854 601 ,9851 601 LT 699 9847 707 +9981
, %1 ,9820 ,702 | ,987% ,602 1 ,9857 ,703 | ,985¢ L703 | Laasy JB800 | ,9847 ,801 ,9981
502 9866 2802 9872 .706 ,9885% 806 29855 2805 PLLEL] 899 9846 903 p 9978
L0002 | .9863 .,905 | ,9873 ,B02 | ,9857 ,904 | ,98S3 .901 [ ,oas3 | 1,007 | ,9Bd4s 4995 | 9981
,702 | ,98S6 W997 | 49876 ‘902 | .9asa | 1,010 | .9854 [1,002 [ Leaso
pROU .9853 1,010 +98%9
2903 .9849
1,008 | ,984s
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TABLE XV.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 2 AT M =0.60 AND Pt j / p=15.0

X/M = 10,800 11,050 11,300 11,550 11,800 12,300 12,800
R/D | PTP/PY R/D | PTP/PT R/D | PTP/PT R/D | PTP/PT R/D | PTRP/PY R/D |PTP/PY R/D | PTP/PT
p002| 3,9540 1002 3,1278 2001 | 1,6533 $007( 1,1638 $006 | 1,6ah2 .006 |2,0186 | =,000 | 2,7675
,020 | 3,9572 1024 3,0924 4023 [ 1,6386 $021 ] 1,1652 0022 } 1,RA1Y s021 [2,0686 .023 | 2,8409
JNU2 | 3,9596 1044 | 3,0454 2042 [ 11,6133 2033 1,2643 .031 | 2,0999 041 [2,16809 $040 | 2,9411
»062 | 3,9880 1061 12,9955 059 | 1,5020 J0U2] 2,1534 045 | 2,7157 s062 | 2,3230 080 [3,1272
S0A87[ 3,9582 2080 | 2,9268 2075 [ 1,9192 £080 [ 2,9678 2061 [3,%054 2083 [2,5356 4080 [ 3,3046
L1071 | 3,9558 o103 | 2,R189 2080 | 2,1938 061 | 3,3662 L0711 [3.8420 4100 [2,7166 o104 | 3,8441
2123 | 3,9816 Jl241 2,7047 o101 [ 2,4ume .083 | 3,6027 081 [3,6%70 o121 [2,8817 o124 | 3,59%9
p100 | 3,9428 140 | 2,6329 o121 | 2,5967 2085 | 3,6060 o101 |3,7168 o142 [2,9777 o144 (3,5379
,16% [ 3,9300 W164 | 2,R902 Jd44 | 2,7348 W104 | 3,2514 W122 | 53,7033 o161 [3,0311 o162 [3,3800
p183 | 3.8924 o184 | 3,0387 161 | 2,8254 o113 3,0698 (140 |3, 6608 J184 [3,0643 o183 | 3,0686
p200 | 3,7837 0199 | 1,1069 ,183 [ 2,9394 123 3,1012 $160 | 3,5827 2202 [3,0374 $200 | 2,7910
p210 | 3,6207 202 | 3,127 ,204 | 3,0812 o139 ] 3,1373 «183 3,909 .210 | 2,9928 213 | 2,573
2223 | 3.3687 W210 | 3,1589 .213 | 3,0698 164 v,1845 0202 3,117 0221 2480662 0223 2,4149
p229 [ 3,3378 222 | 3,2103 223 | 3,1117 1811 35,2067 e214 | 2,A508 o231 [2,7253 0237 | 2,2028
2232 | 3,2860 J244 | 3,2810 o232 | 3,1460 $2041 83,2010 0222 | 2,644% o241 |2,9669 o244 | 2,1084
»235 | 3,1%73 1250 | 3,2957 J241 | 3,1622 2121 3,167 0232 [2,4375 0249 [2,4213 +2%2 | 1,9904
p201 | 1,98%2 2263 | 3,1794 2252 | 3,1399 221 ] 3,100 Q244 12,2109 2263 |2,1863% 2262 | 1,8675
p2uu | 1,2951 2265 | 3,1123% 0263 | 2,9936 W232 | 2,9606 2252 | 2,047 0284 | 1,8622 $272 | 1,7640
L2485 | L9423 2273 | 2,6677 2270 | 2,8099 o241 | 2,7904 0262 | 1,R060 «294 |1,7217 284 |1,63%4
»?51 | 8573 1276 [ 2,5285 .281 | 2,4112 0251 | 2,590% 0269 11,7712 2304 [1,5995 «293 |1,5579
2262 | 8566 W278 | 2,2987 0293 | 2,0184 s261 | 2,3515 2283 1,797 W322 [1,4199 «301 | 1,4895
,272 | .B6%s 2284 | 1,9479 2300 | 1,7894 $270 | 2,1568 2292 | 1,u4n60 o341 |1,2751 «321 |1,3510
2283 | L8765 2290 | 1,60%9 J314 1,474 2281 | 1,8896 2303 | 1,384 0362 |1,1516 0340 |1,2513
292 | 8848 0301 | 1,1865 2322 11,2654 0291 ] 1,7034 2320 |1,2062 .384 |1,0620 o361 |1,1610
301 [ .8935 $312 | 1,0007 L340 11,0496 2302 | 1,4907 342 [150ay 2402 [1,0184 o382 |1,0911
L322 | L9133 322 | L9265 $362 | 9567 «323 11,2304 $360 [1,015a W432 | (9969 (404 |1,0397
P34y | .9293 W341 | 4920 .382 | L9567 o342 [ 11,0097 +383 | ,9nS3 £453 [ (9967 2450 |1,0030
p362 | L9423 o364 | L9427 2400 | L9678 W362 [ L9917 ,405 | ,omu0 «502 |1,0001 »500 |1,0003
p V82 | L9564 1382 | 9539 L433 | ,9845 383 [ ,971s $454 | ,e0m2 «601 [1,0000 2603 11,0004
.400 9671 405 49706 454 ,9943 401 9772 501 9994 ,700 |1,0004 o702 |1,0003
L430 9847 W 452 29944 503 .9988 ,431 .9898 ,503 9997 ,801 [1,000% .801 [1,0003
;nsn . 9926 503 29990 ,b04 29990 452 9968 1601 »999¢ .904 |1,0001 903 [1,0001
»502 9947 2604 « 9991 2705 09992 500 9990 102 »9997 1,004 |1,0003 «996 |1,0004¢
p602 | ,9987 o703 [ 9991 ,801 | ,9991 601 [ ,9991 2703 [ ,0999
,700 | ,9988 2801 [ ,9988 2903 | 9994 $708 1 ,0992 .802 [ L9997
pA04 | ,99R8 2903 | ,9987 | 1,002 ,9991 .803 | ,9992 901 | ,9094
,904 29990 2999 29948 ,908 29994 1,000 .999¢
1,008 +9988 996 + 9994
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TABLE XVI- PITOT PRESSURE M :
RE MEASUREMENTS FOR CONFIGURATION 2 AT M =0.80 AND pt j/p = 2.0

x/h 8 10,80
800 11,050 11,300 11,%50 11,800 12,300 12,800
R/D | PTP/P R
T /D | pTR/PY R/D | PTP/PTY R/D | PTP/PY R/D |PTRP/PY R/D |PTP/PY R/D |PTP/PY
p003 | 1,3362 | =,001 | 4,333y 003 ¢ " $373 :
Paoa | 103390 | t021 [ 10330 | ‘o022 }:3“:: +003 | 1e3u2T [ =005 | 1,3377 | =.000 11,3236 | 007 | 1,3345
'020 1,3394 ,041 1,3367 L041 1.3487 ‘0“3 1'3‘”‘3 coa! 1’313? 001 1,3228 .021 ‘,3360
7022 [1,3380 | 066 [1,3366 | .o061 |1.34m6 | 061 |4.3453 | Loe2 1,3398 | ,019 |1,3241 | (042 [1,3375
Poun | 133380 | 108a | 103370 | lomy |1.3501 | sosz | 1:3472 | L08s |1%3%en | 1080 |1.3254 | toss | 1’3367
Toua | 103300 | Tro2 |1i33es | t1oa [113%0r | 1105 | 13456 | t103 [1%3ver | oeao |ii3234 | tiar [1i33e1
“noy | 103387 ‘123 | 101370 125 | 1" 3206 eS| 1educe 103 1,3397 2000 | 1,3234 101 | 1,3351
pn62 11,3409 «143 | 1,3380 W41 [ 11,3400 141 | 1,3030 *ya2 1,33717 «059 11,3388 2121 [1,3308
*na2 | 103403 ‘165 | 1.3378 tes | 113400 el 1e3gae 102 1,32509 (061 | 1,324y 2143 11,3144
*om2 | 103389 | 1181 |1233un | 182 | 103220 | o180 | 122769 | ‘ims |17a0a0 079 {1,3245 | (160 |1,2885
106 3391 212 11,2248 21 .159 * ’ s . 132 . ’ 4
P22 |103ar2 221 | 11120 :21; :';27? .gég }.;gzz .gg; 1,0867 «101 |1,3262 0202 [1,1810
’123 1,3399 1230 120049 ‘224 1o0817 o?-!a .9551 1231 1'0?50 «120 1,3232 214 1’1506
141 11,3300 W 241 28980 J240 | 9u99 ‘200 | leso07 380 p990A «139 [1,3190 224 [1,1209
Pluy [1i33mr | tasy | tmsss | taso | leois | i253 | seirr | taso | fases | t170 [1i3708 | ‘2as |1%0783
piet [1.3389 [ 263 | ,8155 | 260 [ .mest | .263 | .sous [ .2s2 P339 | 179 (12705 | w242 11,0783
,163 [1,3390 ,272 | .m183 t270 | lssus ‘371 esia 1t £ 9293 0202 | 1,2056 »249 |1,0585
L1080 |1.3375 [ 284 | 8342 L2810 | Lasy7 ‘284 | ‘m708 3es | 12064 «210 11,1822 0263 | 1,0268
A181 | 1,3376 .289 [ ,au03 ‘204 | lasA2 390 | ‘m714 283 | "noqn 1222 |1,1400 271 |1,0110
P300 [113352 | 305 | imess | 1308 | lmeor | 1302 | la7se | 202 | ‘amse | 240 |1lcsae | '3ex | eeis
302 | 1.338) 325 | lmgay 321 | ‘aca 3o | A3 1292 .ARS9 1240 |1,0840 1292 | L7117
P24 13017 . 341 ,9057 340 Q115 ‘38 . . L) 252 [1,0435 301 9570
. , »343 | ,9186 .322 anay 259 [1,023 ’
215 |1,3304 . 364 .933%0 ,360 L,9345 362 0394 302 | 7 » ’ 0 322 | ,9348
r222 [1.2022 1382 9509 "8 ‘0534 -3M -.%01 .3 4 9230 271 19888 W 342 »9235
t22s [1,2500 | 402 | ,e706 | .uoo | 9705 | ,u00| ,e718 o5 | eusy | W21 | 43747 | W364 ] 0240
1225 |1,2658 ‘425 | .oBeA ‘a3 | ooy 025 | "9e1e ‘ane 29589 291 | ,949% 380 | L9304
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TABLE XVIIL.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 2 AT

M =0.80 AND pt’j/p =29

x/h 8 10,800 11,050 11,300 11,550 11,800 12,300 12,800
R/D | PTRP/PTY R/D | PTP/PTY R/0 | PTP/PY R/D | PTP/PTY R/D | PTR/PTYT R/D | PTP/PY R/p | PTRP/PT
pno3 1.9248 «005 | 1,8425 «,004} 1,92%4 2002 | 1,7939 001 !;onnb 2002 | 1,8448 003 1;7755
'nZl 1,925 2022 11,8331 ,022 | 1,9250 2020 | 1,7954 s 019 1,0091 022 | 1,8388 022 1,772%
o001 11,9266 2048 | 1,8135 .043 [ 1,9270 ,041 [ 1,7978 062 | 1,9107 002 | 1,8374 W0U2 11,7760
p 081 1,92%2 002 1,A171 2061 | 1,9292 +061 | 91,8003 2060 | 1,9098 062 | 1,8406 2060 | 1,7812
,081 | 1,9245 ,081 | 1,8230 L0821 1,9288 082 | 1,8042 2080 | 1,901 2081 | 1,8380 ,082 11,7892
p101 [ 11,9253 o103 | 1,8326 L1041 1,9294 104 | 91,8082 W104 [ 1 00un 102 | 1,83158 106 | 31,7965
p121 11,9191 122 | 1,8422 ,124 | 11,9261 .125 | 1,B8147 2124 | 1, 5045 o121 11,8304 121 11,8007
L1403 | 1.9106 2140 [ 1,8504 J1dd | 1,923¢ 145 | 1,8206 2140 | 1,R0995% 141 | 1,8290 143 | 1,7952
»163 [1,8997 163 | 11,8607 2163 | 1,918 o161 | 1,8277 «160 | 1,8R92 «163 | 1,8154 o162 | 1,7693
p180 | 1,884u8 « 183 | 1,A0678 ,182 11,9078 +182 | 1,8370 2180 | 1,R402 o185 | 1,7660 «183 | 1,7142
p204 | 1,892¢ 202 | 1,8730 202 | 11,8942 2199 | 1,8317 +203 | 1,7555 200 | 1,6964 v201 | 1,6341
211 1,8923 o211 | 1,R735 212 | 1,8549 210 11,8103 212 1,684 210 | 1,6385 214 1,555%
p220 | 1,8943 0222 | 1,8749 228 | 11,7826 2220 § 1,7563 »221 | 1, 6047 224 | 1,546} 1221 [ 1,5169
p232 f.,8968 232 | 11,8618 .2%0 | 1,6876 +231 | 1,6748 ,230 1,50640 P32 [1,4874 +@33 | 1,0488
2241 | 1.8961 243 | 41,7618 243 | 11,4850 241 11,8532 244 1,37%4 202 | 1,4025 201 | 1,3047
p20% | 1,8984 4250 | 1,0263 252 | 1,3447 o258 | 91,4131 0251 [1,3060 o250 |1,3441 +250 | 1,34%6
22%1 [1,8728 «260 | 1,%646 262 | 1,2126 261 11,3132 0260 |1, 2200 2263 |1,25%4 +260 [ 1,2911
,?SS 1.7967 0273 | 1,0944 271 | 1,1108 270 [ 11,2233 273 1,192 «272 |1,2036 272 1,2293
$2%9 [1.5103 1281 9774 281 11,0192 282 |1,1215 2283 11,0788 283 |1,1442 282 1,1835
p262 11,2739 2290 .59}7 229 29543 291 | 1,0498 2291 [1,0%5s 1292 |1,1069 ,293 | 1,1401
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TABLE XVIIIL.- PITOT PRESSURE MEASUREMENTS FOR CONFIGURATION 2 AT

M=0.80 AND B j/p =5.0
b

X/D ® 10,800 11,050 11,300 11,550 11,800 12,300 12,800
R/D |PTP/PT R/0 | PTR/PY R/b | PTR/PY R/0 | PTP/PTY R/D | PYP/PY R/D| PTP/PTY R/D | PTP/PT

;noe 3,3001 ®,001 | P,4417 2005 [ 1,2868 e, 000 | 2,7243 -, 088 s;;qen ,002| 1,7520 002 | 2,9074
020 |3,3002 =,001 | 2,4427 .023 | 1,209 000 | 2,7393 ®,040 [ 3,1748 «023 11,8094 024 | 3,0648
,04% |3,3088 «, 001 | 2,4446 ,042 | 1,2689% ,021 [ 2,8908 »,023 | 2,8R22 ,0u0| 11,8783 W042 [ 3,1642
,062 |3,3051 021 | 2,8289 ,062 | 1,5875 043 | 27,9634 001 2,R927 2063 | 1,9477 ,061 | 3,1982
L,080 |3,3083 039 | 2,40u47 ,081 11,9554 W060 | 2,7847 «019 | 3,11%67 2,080 | 2,001S 081 5,1877
}!za 3,3081 2061 | 2,3616 2101 | 2,0848 2,080 | 2,5814 042 3,2530 «100 | 2,0708 103 3,1827
p142 [3,2934 2080 | 2,3128 122 | 2,198% «101 | 2,5768 2061 | 3,2n48 o121 | 2,1493 0120 | 3,1580
2163 |3,2763 o104 | 2,2338 140 | 2,2760 122 | 2,5954 2081 | 53,2945 J143 | 2,2338 142 | 53,0329
p1R2 [3.2V77 «120 | 241763 162 |2,3602 JI4Y | 22,6157 108 [ 3,2994 o161 | 242996 161 | 2,84%6
,gon 3,t419 W40 | 2,15%2 182 | 2,4272 «160 12,6395 o121 13,2999 «180 [ 2,3652 Ry | 2,6384
,212 12,9706 L1671 | 2,4280 2200 | 2,491 2180 | 2,6675 W142 |3, 2787 2203 | 2,4312 1202 | 2,3787
222% [2.8686 .180 | 2,5292 212 | 2,%2715 +200 | 2,683 2163 13,1863 212 | 2,4482 211 | 2,2615
2234 2.R%26 2201 | 2,6154 ,221 | 2,5%07 211 | 2,6689 479 2,9134 0221 | 2,4543 822 | 2,149
L2u2 [2,4762 2212 | 246513 .231 | 2,5770 o221 | 2,6307 «203 | 2, R4y 0233 | 2,u4297 232 | 2,0120
2246 1,58867 221 |[2.,6797 «239 [2,605R 229 [2,5706 212 2,3174 242 | 2,3750 241 !,9057
2253 . 7891 232 [2,7072 s245 | 2,6168 241 (2,4370 221 | 2,169R D249 | 2,3087 281 11,7818
,257 7584 241 |2,7324 .251 |2,6229 253 | 2,2680 2232 [ 1,908 260 | 2,1874 o261 [1,6961
259 LA 251 12,7508 257 | 2,6211 261 | 2,1288 2243 1, av18 272 | 2,0418 o271 [ 1,5927
2267 7628 «260 | 2,7697 261 |2,6043 274 |1,9187 251 | 1,7918 «280 | 1,9286 1281 | 1,5005
2270 L7654 2272 | 2,7483 ,265 | 2,5839 .280 | 1,8024 263 |1,8724 1290 | 1 ,R04U 292 [ 1,4244
s 283 7777 1282 | 2,5474 270 | 2,5308 0290 | 1,63%7 270 | 1,u4037 «30% | 1,6757 3014 1,3507
’zoz JJ911 292 | 2,0884 .281 | 2,3578 .300 | t,4742 282 | 1,3724 0321 | 1,4795 322 1,2401
302 801 +301 [1,6902 ,290 [2,1u8%. .322 |1,2115 W293 | 1,2788% «339 | 1,3095 W34t | 1,1478
,321 8364 o314 |1,2376 +308 [ 1,7995 «343 | 41,0376 303 1,109a «362 | 1,163%. 361 | 1,0787
, 342 8649 0321 11,0668 .321 |1,385%9 364 » 9546 321 [ 1,089 +383 | 1,0558 383 1,022S
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Station O Station 137.16

Screens with support
Circular arc nozzle

---------

@)

Test section
center line

2

Total pressure
Total temperature

8 equally spaced probe (rotated 459
nozzles exiting for clarity)
radially

Airflow

Figure 2.- Drawing of exhaust-nozzle simulator. (All dimensions are in centimeters unless otherwise noted.)
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Station 121.92 Station 127.00 Station 137.16

3.810 Radius

= L .
I S V‘ t de d

N -5 b

Total pressure rake
10,152 outer diameter tubes}

Internal coordinates Geometric parameters
s r s r uo 0, 800
0 3.810 4.318 4,696 de/D 500
L2354 | 3.813 4,445 4,755
.508 | 3.0 4.5712 4,816 db/D .510
L7162 | 3.835 4.699 4,882
1016 | 3.856 | 426 | 498 fof® 1.9

1270 | 3.881 4.953 5.019

Us2a | 3012 | so | 5000 uo -0
L8 | 3050 | sz0r | 569 s/o .53
202 | 3093 | s34 | 5o

2.28 | 404l | 5.6 | 534 B, deg | 34.054
250 | a0 | 588 | 5.0 B, ey | 1.7

2.794 | 4.161 5.715 5.514
3.048 | 4.229 5.842 5.611
3.302 | 4.308 5.969 5.715
3.555 | 4.392 6.096 5.82
3.810 | 4.483 6.223 5.939
3.937 | 4.534 6.350 6.060
4.064 | 4.585 6.411 6.190
4.191 | 4.641

(a) Configuration 1.

Figure 3.- Detailed sketch of nozzle configurations with tables of geometric parameters and internal coordinates.
(All dimensions are in centimeters unless otherwise noted.)
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Station 121.92

Station 127.92

= 15.240

(rotated 45°)

> le0.318

Station 137.16

Wall static
f X
~— Total-temperature probe

97. 891 Radius

)

ey

Internal coordinates

254

762
1.016
L2710
1.524
1.778
2.032
2,28
2,540
2,794
3,048
3.302
3.55
3.810
3.937
4,064
4.191

r H
3.810 4318
3,813 4.445
3.80 4.512
3.835 4.699
3,856 4.26
3.881 4,953
3.912 5.080
3.950 5.207
3.993 5.334
4,041 5.461
4.097 5.588
4.161 5.715
4,229 5.842
4,308 5.969
4,392 6,096
4,483 6,350
4,534 6.604
4,585 6.858
4.641 6.985

r

4.696

4.755

4.816

4.8

4,948

gg};g Geometric parameters
5.169 o 1.768
5.232

5.283 Gf0 | -0
5.347 d /D .510
5.398 o | e
5.436 n/ "
5.486 t/0 .500
B s/ | Lo
5,588 B, deg | 15.781
5.613

5,629 Bc, deg [ 7.891

(b) Configuration 2.

Figure 3.- Concluded.
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. 863 ] — —
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5.367 | 3.470 ™~— Total pressure rake '
6.091 | 4.524 {0.152 outer diameter tubes)
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See detail A
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Figure 4.- Drawing of conical survey probe. (All dimensions are in centimeters
unless otherwise noted.)
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Figure 5.- Pitot pressure distributions for configuration 1.

Nozzle exit is located at x/D = 9.80.
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