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sensor current
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local free-stream static temperature ahead of interaction
total temperature

iocal free-stream total temperature ahead of imteraction
local free-stream velocity

rms streamwise velocity fluctuations

streamwise velocity component

nondimensional streamwise velocity component transformed using
Van Driest transformation

rms vertical velocity fluctuations

vertical velocity component

rms transverse velocity fluctuations

transverse velocity component

streamwise coordinate measured from the tip of the centerbody
streamwise coordinate measured from nozzle throat

transverse coordinate (normal to wall)

nondimensional transverse coordinate transformed using Van Driest
transformation

boundary~-layer thickness
boundary-layer displacement thickness
boundary-layer momentum thickness
molecular viscosity

density
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T shear stress

Subscripts:

e boundary layer edge

i incompressible

max maximum

o initial boundary-layer conditions, upstream of pressure gradient
T total

x' based on distance from nozzle throat

w wall

© free-stream conditions upstream of pressure gradient
) based on boundary-layer thickness

8 based on boundary-layer momentum thickness
Superscripts:

) fluctuating value

O time average value

<()> root mean square
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AN EXPERIMENTAL DOCUMENTATION OF PRESSURE GRADIENT AND REYNOLDS NUMBER EFFECTS
ON COMPRESSIBLE TURBULENT BOUNDARY LAYERS
*
M. I. Kussoy, C. C. Horstman, and M. Acharya

Ames Research Center
SUMMARY

An experiment is described in which attached supersonic turbulent
boundary layers, with a wide range of adverse pressure gradient strengths,
were investigated for Reynolds numbers from 11.7 x 10° to 314 x 108, Surface
pressure and surface shear measurements were obtained for six flow fields
over the entire Reynolds number range. In addition, two flow fields — one
with a moderate pressure gradient and the other with a severe pressure
gradient — are thoroughly documented at a single Reynolds number. This
experimental documentation includes both mean and fluctuating profiles
throughout the flow field, and is sufficient to define the complete flow field,
including the upstream undisturbed flow region. These data are provided in
graphical and tabular form in sufficient detail to validate present or future
computer codes and/or turbulence models.

INTRODUCTION

The ability to obtain solutions of complicated fluid flow fields of
practical interest is rapidly becoming a reality, spurred on by phenomenal
advances in both computers and also by a parallel development of sophisticated
numerical codes describiag the flow. These codes consist of the Navier-Stokes
equations combined with a turbulence model. The development of an adequate
model will remove a major limitation to current efforts to predict generalized
turbulent flow fields. Reference 1-presents a summary of recent advances in
compressible turbulent boundary layer modeling. Usable codes are available
for flows with zero or very mild pressure gradients. However, at present
there are no adequate models available that can consistently be used to
predict flows with adverse pressure gradients leading up to, and including
separation. To fill this void, there has been a continuing effort at Ames
to structure several experimental flows with various adverse pressure
gradients, with and without separation, and to document these flows. This
documentation consists of experimental measurements of both mean and fluctu-
ating quantities obtained on the surface and in the flow field. This
documentation extends to the upstream undisturbed flow region, where measure-
ments are taken in order to define coaditions necessary for starting
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computations. Agaiust such documented flow fields, various computer codes
and their associated turbulence models can be tested. An example of such a
documented flow was the intersection of a shock wave with a hypersonic
compressible turbulent boundary layer discussed in reference 2. In the
present experimental test program, several individual flows covering a range
of adverse pressure gradient strengths were investigated over a wide range
of Reynolds numbers. Selected data have previously been published in the
literature (refs. 3 and 4). The present paper provides the complete set of
data as well as detailed discussiens covering the instrumentation and data
reduction techniques.

DESCRIPTION OF EXPERIMENT

Facility

This experimental investigation was performed in the Ames Research Center
High Reynolds Number Channel at a nominal Mach number of 2.3. This is an air
charged blowdown facility consisting of a large settling tank with flow condi-
tioning screens and interchangeable test sections and nozzles, each designed
to produce a particular flow. The nominal free-stream test conditions for the
present investigation are given in table 1. By varying reservoir pressure,
the Reynolds number could be changed by a factor of 30. The useful test times
varied from 5 to 60 min, depending on the total pressure. Run-to-run varia-
tions in pressure and Mach number were less than 0.5%Z. However the wind-
tunnel total temperatures and wall temperatures varied up to 15 K from run-to-
run; and during a single run it varied about 15 K over the 60-min test time.
Provided the data were normalized by actual conditions of wall temperature and
total temperature corresponding to the time at which the data were recorded,
no noticeable effects were observed.

For the present study, the facility consisted of an axisymmetric contour-
ed nozzle and an attached constant diamcter test section (diameter 24.77 cm,
length 270 cm). The average surface roughness on the inside of the test
section was approximately N.4 um, an order of magnitude less than the minimum
viscous sublayer thickness encountered during the present tests. The down-
stream end of this test section connected to a diverging two-dimensional
diffuser which was attached to large spheres maintained at low pressure
(<0.03 atm).

Model and Test Setup

The test setup is shown schematically in figure 1. It consisted of a
centerbody suspended on the end of a sting within the constant area test
section. The compressible turbulent boundary layer investigated developed
along the inside of this test section. The axisymmetric centerbody shapes
were designed using inviscid characteristics theory to produce pressure
gradient flow fields free of shock waves. Six centerbodies (designated I
through VI) were used to impose adverse pressure gradients of various
strengths on the wall boundary layer. When the geometry permitted, the
bodies were designed to impose a region of constant pressure (a pressure
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plateau) following the adverse gradient, and then a region of favorable
pressure gradient following that. The nondimensional pressure gradient
parameter p¥ ranged from 0.003 to 0.131 over the Reynolds number range
investigated for the bodies tested in this investigation. As indicated in
figure 1, flow-field profiles as well as surface measurements were obtained
using a single instrumentation port in the test section. Plugs for this port,
3.81 cm in diameter, were machined in place to fi* iiush (a maximum stap of

3 pm) with the inner cylindrical surface. Onz plug was instrumented with
surface skin-friction gages as described kelow. Another plug was fitted with
a survey mechanism into which various riobes for probiug the flow field were
inserted.

Instrumentation: Surface Measurements

Surface pressure.- Wall static pressure taps, 0.050 cm in diameter at the
wall, were spaced every 5.08 cm along the tube in the region of interest.
Surface pressures were obtained with strain gage absolute-pressure transducers
connected with short lengths of stainless steel tubing which in turn were
connected to the static taps along the wall.

Surface shear.- Surface shear was measured using three techniques: the
Preston tube (ref. 5), the heated-wire technique (refs. 6-8), and law-of-the-~
wall plots using flow-field measurements. A sketch of the Preston tube used
is presented in figure 2. For all the present test conditions the probe
height was within the boundary layer region governed by the law-of-the-wall.
The total pressure measured by this probe while touching the wall could
therefore be analytically related to the surface shear (ref. 5). The heated-
wire probe was fabricated as indicated in figure 3. The platinum - 107 rhodium
wire, 0.00254 cm in diameter and 0.635 cm long is heated to a predetermined
temperature; the surface shear is then related to the power required to keep
the wire at the predetermined temperature. The wire in the present case wac
kept at the required temperature by means of a constant temperature anemometer.
An accurate wall temperature measurement is required as an input in the data
reduction technique (to be discussed below) to obtain the surface shear.

In the present work, the surface temperature was obtained by using chromel-
constantan thermocoulples located up- and downstream of the wire probe.

These thermocouples had the same diameter and length as the exposed gage wire
and were connected to posts of the same length and diameter as the gage posts.
One thermocouple was placed upstream of the heated gage a distance of

0.500 cm. Another thermocouple was placed downstream of the heated gage

wire. Both thermocouples registered equal surface temperatures (within
0.5 K).

Instrumentation: Flow rfield Measurements

Flow-field surveys were obtained using a mechauism similar to that shown
in figure 2 of reference 2. A stepping motor, wich controlled rotation of
1.8° increments, was used to directly drive a rower screw, which moved a
mounting table upon which various probes were fastened. The drive shaft
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movement was measured with a precision potentiometer. Precision bearings and
anti-backlash worm gears were used throughout.

Instrumentation: Mean Flow
Pitot pressure.- The probe used to obtain pitot pressure in the flow

field is sketched in figure 4. This probe, constructed with stainless steel
tubing, was connected at the end to a strain gage absoluta pressure transducer.

Static pressure.- Static pressures in the flow field were measured using
two types of probes. The first, shown in figure 5(a) was a common-cone
cylinder probe, with the static holes about 10 dizmeters back from the core
apex. This probe is discussed in reference 9. Method-of-characteristics
computations predict that the static pressure on the cylindrical part of
the probe, 10 diameters back from the probe tip, is equal to the stream static
pressure. Viscous interaction corrections to the measured static pressures
are negligible for the present test conditions (ref. 9). Flow-field static
pressures were also measured with the probe pictured in figure 5(b). This
probe, a 10° half-angle cone, followed by a transition into a 2° half-angle
cone followed by a cylindrical section is discussed in references 10 and 11.
Characteristics solutions for this geometry at Mach numbers from 1. to 2.5
indicate that the pressure measured at a point about 5 diameters back from
the cone apex is equal to the stream static pressure. The advantage with
this probe is that the sensing holes can be placed closer to the probe tip,
thus reducing the errors due to flow-field static pressure gradients in the
streamwise direction.

Total temperature.- Flow-field total temperature surveys were obtained
using a probe first proposed by Vas in reference 12; this probe is shown in
figure 6. It can be seen that the design is that of an unshielded thermo-
couple with a large length/diameter ratio, with the supporting posts and a
third thermocouple junction used to obtain the support tip temperature.
With both the temperature of the butt-welded thermocouple joint and the
support end temperature known, the true total temperature at any point in
the flow field can be obtained by following the procedure outlined in ref-
erence 12 to correct for radiation, conduction, and recovery factor.

Instrumentation: Fluctuation Quantities

Both single hot-wire and dual wedge hot-film probes, sketched in
figure 7, were used to obtain the three fluctuating velocity components and
turbulent shear stress. (The method used to obtain these quantities will be
discussed below.)

The single hot wire (diameter 10 um, length 0.15 cm) was used for cali-
braticn purposes. Attempts to use this probe for the detailed flow-field
surveys failed due to excessive wire breakage and signal distortion caused by
vibration and strain gauging effects. Therefore a second single hot wire
(diameter 10 pm, length 0.15 cm), supported with an epoxy film (see ref. 13)



was used to measure mass flow and total temperature fluctuations (fig. 7(a)).
For the present test series a single epoxy-backed wire survived over 35
boundary-layer traverses. A commercially available dual wedge film probe
(diameter 0.11 cm) was used to obtain the instantaneous ratios of the vertical
and transverse velocities to the mass-flow fluctuations (fig. 7(b)). All
probes were operated with constant temperature anemometers.

Test Procedure

The Jata were obtained during a series of tests with the tunnel operating
at the nominal conditions noted in table 1. The measured boundary-layer
parameters immediately ahead of the interaction are also tabulated in table 1.
For each test condition a slight Mach number gradient (-0.05/m) existed in
the test section ahead of the interaction because of boundary-layer growth on
the wall of the tube. The measurements were obtained at the port approximately
290 cm downstream from the nozzle throat. This was sufficiently downstream
from boundary layer transition to establish a fully developed equilibrium
turbulent boundary layer along the tube wall. The pressure transducers used
to measure surface static pressure and flow-field total static pressures were
calibrated before each run by varying the no-flow wind-tunnel test section
pressure.

During the tests, each centerbody was moved axially over the measurement
location, to obtain the surface pressure and skin friction as functions of
x, and was prepositioned at specific axial locations for the various profile
measurements. The total axial traverse was about 22 cm. The boundary-layer
thickness increased about 6% in a distance corresponding to the axial length
over which the centerbody was moved. However, this increase had little
effect on the experimental results provided they were compared at equivalent
axial distances relative to the centerbody. This is illustrated by the
pressure measurements shown in figure 8 where data for an individual test run
from three pressure orifices, spaced 10 cm apart long the tube, are plotted
in this manner.

For the remainder of this report, only average values of wall pressure
will be nwresented. For all the data presented here, the indicated axial
distance x has been measured from the tip of each centerbody.

Flow-field surveys were obtained using the pitot pressure, static
pressure, total-temperature, and the hot-wire and hot-film probes describec
above in conjunction with the survey mechanism. Each survey was taken during
a single test run by prepositioning the centerbody. Surveys were made at
axial locations every 2 cm in the interaction region for two centerbodies
at Rex'o = 35.3 x 10°. Additional surveys were made ahead of the interaction
region for the remaining Reynolds numbers. In traversing the boundary layer,
each probe was stopped at each location for a few seconds to ensure that
there was no time lag in the measurement. The static pressure at the model
surface was monitored continucusly during all traverses to ensure interference-
free data.
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The constant area test section in which this investigation was done was
instrumented with static pressure taps at points along the circumference
(0°, 45°, and 180°) at selucted axial stations. Variations in these data
around the tube were within the experimental accuracy of the measurements.
Thus it was concluded that the flow was axisvmmetric.

DATA REDUCTION

Mean Flow Measurements

Surface quantities.- A direct measurement of surface shear was not
possible for these tests and thus indirect methods were used to obtain these
data. The skin friction was measured using the heated-wire technique
(refs. 6-8) described above, from Preston tube measurements (ref. 5), and from
law-of-the-wall plots using the mean flow-field measurements. For each test
run the heated-wire gages were calibrated in the upstream boundary layer
ahead of the interaction at five values of wall shear (obtained by varying
wind-tunnel total pressure). For this calibration the wall shear was
determined from the Preston tube measurements and law-of-the-wall plots.

Wall shear for the upstream turbulent boundary layer was also computed using
a finite~difference boundary-layer program discussed in reference 14 that

was modified for turbulent flows by Marvin and Sheaffer. The turbulence
model employed was a two-layer eddy-viscosity model described in reference 15.
The computed turbulent boundary layer on a flat plate was allowed to grow
until its displacement thickness was equal to that measured (upstream of the
interaction), and the wall shear was taken at tha: point. For the upstream
boundary layer, the surface shear obtained from the three methods discussed
above (Preston tube, law-of-the-wall, and boundary-layer computations) agreed
within 3%.

A typical calibration plot for the gage is shown in figure 9. The
calibration curve would have passed through the origin if the rexolite
substrate were a perfect insulator. A plot of a typical wall shear distri-
bution is shown in figure 10. Results from all three measurement techniques
are shown. (The law-of-the-~wall results are only shown for those x 1loca-
tions where a distinct law-of-the-wall portion of the velocity profile could
be identified.) In the large adverse pressure gradient region (26 < x < 38)
the Preston tube data are also invalid. Since both the Preston tube and
law-of~the-wall techniques are uncertain in regions of adverse pressure
gradients as well as requiring additional flow-field measurements, only the
results from the heated-wire gage will be presented in the remaining portioms
of this paper.

For each test run, data from two heated-wire gages, located 2 cm apart
in the axial direction, were obtained. It is seen that there is significant
scatter in the data, especilally for large values of x. This scatter is due
in part to the turbulent fluctuations detected by the gauges as well as to
the basic uncertainties in the measured quantities. For the remainder of
this report only average values of skin friction for each test configuration
will be presented, with appropriate scatter bars.
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Flcw field quantities.- Velocity, density and pressure profiles were
obtained from pitot and static pressure and total temperature surveys. These
data will be discussed in the section on experimental results. Corrections
to the data obtained from the total temperature probe for radiation, conduc~
tion, and recovery factor were made following the method of Vas in refer-
ence 12. A typical survey of corrected flow-field toal temperature
normalized by reservoir total temperature vs y 1is shown in figure 11. For
the present tests the measured values of this normalized total temperature
ratio were essentially constant everywhere in the flow field (the maximum
variation was 0.5%). Therefore, a constant total temperature equal to the
free-stream total temperature was used in the data reduction procedure for
the velocity and density profiles.

Fluctuating Measurements

The three fluctuating velocity components and turbulent shear stress
were obtained from the single hot-wire and dual hot-film probe using the data
reduction technique described below. Spectrum analysis established that the
usable frequency range for all probrs used was over 100 kHz and subsequent
data analysis indicated that less than 1% of the flow energy was contained in
frequencies above 80 kHz.)

The principal difficulty in using hot wires and films in compressible
flow is that the sensor responds to velocity, density, and total temperature
fluctuations and, in general, exhibits a different sensitivity to each one.
However, it has been shown by Morkovin (ref. 16) for supersonic speeds, and
by Horstman and Rose (ref. 17) for transonic speeds, that the density and
velocity sensitivities are equal for specific test conditions. It has been
shown in reference 17 that the sensors respond to mass flow rather than
density and velocity separately, independent of the Mach number, provided the
Reynolds number, based on sensor diameter, is greater than 20 and that the
temperature overheat is greater than 0.4. The m'nimum sensor Reynolds number
for the present investigation was 30. The wire-overheats were usually greater
than 1.0. The epoxy-~backed normal wire was used to measure the mass flow and
total temperature fluctuations using Kovasznay's mode diagram approach
(ref. 18). Since the epoxy-backed wire could be affected by thermal feedback
problems which can cause the probe sensitivities to be functions of frequency
(ref. 17), a dynamic calibration technique was employed to determine the
mass-flow sensitivity. Both the bare wire and epoxy-backed probes were
calibrated and used to measure the mass~flow fluctuations in the undisturbed
boundary layer. (The calibrations were performed both in the free stream,
varying the tunnel total pressure, and by traverses through the previously
measured boundary layer.) By comparing the measurements obtained by the two
probes, corrections to the epoxy-backed probe sensitivity coefficients were
determined. These corrections were found to be a function of probe Reynolds
number, varying from 307 at the lowest to 57 at the highest Reynolds numbers
tested. Using the corrected mass-flow sensitivity coefficients, the mass-
flow and total temperature fluctuations were measured using the mode diagram
approach at several locations in the flow field. Three typical mode diagrams
are shown in figure 12 for the upstream boundary layer. The temperature

o PAGE I8



sensitivity STo decreases with increasing overheat while the mass-flow
sensitivity Spy remains relatively constant. Thus, the intercept on the
ordinate, where (S,,/ST,) + 0, gives the intensity of the total temperature
fluctuations while' the slope of the curve at high values of S;,/St = yields
the intensity of the mass-flow fluctuations. It should be noted thit at very
low overheats, a constant temperature system has poor frequency response;

and since the density and velocity sensitivities may no longer be equal,
errors conld be introduced in a measurement of the total temperature fluctua-
ticu. Even so, it can easily be seen from figure 12 that the level of
temperature fluctuations in the boundary layer was very small (much less than
1%2), and that the sensor responded solely to the mass~flow fluctuations,
especially at the higher overheats. With the exception o' the data obtained
for modal analysis plots, all probes were operated at high overheats

(Spu/STo > 1.5) where the total temperature fluctuations could be neglected.

To obtain the velocity fluctuatiosns from the mass-flow fluctuations the
equations outlined in reference 17 were used, assuming negligible total
temperature and pressure fluctuations. A 17 total temperature fluctuation
(the maximum value for the present tests) would result in a maximum error
of 10%Z in the inferred velocity fluctuation. The later assumption of negli-
gible pressure fluctuations has been shown to be valid at the present Mach
numbers (refs. 17,19) even in the presence of oblique shock waves.

To measure the vertical and transverse velocity fluctuations and the
turbulent shear stress the dual wedge film probe was used. By operating the
probe at a single high overheat and only measuring ratios of fluctuating
voltages, the only calibration mecasurements required were relative measure-
ments of the mean voltages to insure the two films had equal sensitivities.
The data reduction techniques and equations us=2d are described in refer-
ences 17 and 20. A turbulent Prandtl number equal to 0.9 was assumed in the
data reduction procedure.

During the course of this investigation it was found that the fluctuating
velocities could be determined at local transonic Mach numbers but that the
turbulent shear stress could not. This is best illustrated by examining the
output of the dual wedge sensor as a function of height above the wall, as
shown in figure 13. Three quantities are plotted: the rms sum of the
outputs of the two films (proportional to mass flow), the rms difference of
the outputs of the two films (proportional to vertical velocity), and the
correlation coefficient R (proportional to the turbulent shear stress).

Both the mass flow and vertical velocity fluctuations appear normal and show
no strange btehavior near the wall. However the correlation coefficient
decreases to almost zero near the wall (where the local Mach number is equal
to 1.2). At first it was assumed this was a wall interference effect, but

by examining additional boundary-layer traverses through the interaction
regions it was found that this drop-off in R always occurred at a local
Mach number equal to 1.2, independent of y. This suggests that the drop-off
is due to probe interference, caused by the rapid formation of detached and
attached shock waves arising from the local flow fluctuations on the tip of
the probe. This same phenomenon was observed in reference 13. 1In the results
section of this paper no shear stress data are presented for local Mach
numbers less than 1.3.



Experimental Uncertainties

The experimental uacertainties in the surface pressure and skin frictiom
were estimated to be #+5% and *15Z, respectively. The uncertainty in v is
+0.01 cm. The experimental uncertainties in the mean flow-field data are
+0.5% for the total temperature, *10Z for the static pressurz, ol for the
static temperature, *12% for density, 2nd *3Z for the velocity. The uncer-
tainties in the flow-field variables are due principally to zero otfsets in
the pressure measurements. Since each survey was obtained with a single
probe, the uncertainty of the vertical variation in these flow-field quantities
is significantly less than the numbers quoted above.

The experimental uncertainties in the fluctuating flow-field quantities
du= to the various assumptions employed and calibration errors are $£152 for
che fluctuating velocity components and *20X for the turbulent stress.

EXPERIMENTAL RESULTS

Six centerbodies (designated I through VI) were used to impose adverse
pressure gradients of various strengths on the wall boundary layer. Mean
surface measurements were obtained for each centerbody at four Reynolds
numbers: Rex! = 11.7 x 10%; 35.3 x 10%; 3i05 x 10%; and 314 x 106. Mean
flow-field data were obtained upstream of the interaction region at all four
Reynolds numbers and for two centerbodies (II and IV) at a Reynolds number
of 35.3 x 10° tkroughout the flow field. Fluctuating flow-field data were
measured in the upstream boundary layer for t>2 three lower Reyrolds nuabers
and throughout the flow field for two centert .dies (II and IV) at a Reymolds
cumber of 35.3 x 10%. These data, presented in both tabular and graphical
form, wiil be discussed in this section.

Local Free-Stream Conditions

The nominal free-stream conditions and the boundary-layer parameters
ahead cf the interaction region are given in table 1 for the four test
pressures (and Reynolds numbers) of this investigation. The slight differ-
ences in ‘iach number were caused by small differences in the boundary-layer
growth in the nozzle throat.

Surface Measurements

Detailed surface pressure and skin-friction coefficient distributions
are shown for centerbodies I to VI in figure 1l4. Since the nondimensional
pressure distributicn on the tunnel wall for a given body was essentially
indeper Jent of Reynolds number, only one average curve is shown for each body.
The skin friction data represent average values with appropriate scatter bars
for run-to-run variation as well as the basic uncertainties in the data.

For each centerbody, data were taken at four different Reynolds numbers as
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shown in the figure. The maximum value of the parameter pt, a measure of
the strength of the adverse pressure gradient, is noted for each cemnterbody
at each Reynolds number tested. (The centerbodies designated A and B in
ref. 3 correspond to certerbodies II and IV, respectively, in this paper.)
These data are also tabulated in table 2. The ratio of wall shear to its
initial value is also given in this table. Where space and tunnel blockage
considerations allowed, the centerbodies were designed to impress an adverse
pressure gradient followed by a plateau region of constant pressure to permit
the study of effects of history on the flow. Centerbodies I, II, and III
have these long pressure plztfzau regions. Centerbodies IV and V resulted in
shorter plateau regions followed by favorable pressure gradients. Center-
body VI has the same overall pressure rise as ceunterbodies IV and V but the
pressure gradient is spread cver a much longer axial distamce.

We can note several things about the skin-friction data. As expected,
the initial value of Cf_ decreases as Reynolds number increases. At the
lowest Reynolds numbers the data show the most streamwise variation in skin
friction and at the highest Reynolds numbers there is very little streamwise
variation. At large x (4G cm) the skin friction is higher than the imitial
value for the lower Reynolds mumbers, and the reverse (with minor exceptions)
is true for the higher Reynolds numbers. These results are independent of
whether the pressure distribution has a long plateau (I, II, III), short
plateau (iV, VI), or no plateau (V).

Flow-Field Measurements: Upstream Boundary Layer

Mean flow measurements.- Upstream mean boundary-layer profiles were
obtained for all four test conditicns; the results are tabulated in table 3.
The integrated values of incompre¢ssible and compressible displacement and
momentum thicknesses are given in table 1. Also included is the boundary-
layer thickness used for the upper limit of integration. In figure 15 the
mean velocity profiles transformed into incompressible coordinmates via the
Van Driest II transformation (ref. 21) are shown in law-of-the-wall
coordinates. Also shown is Coles' (ref. 22) universal law-of-the-wall. The
good agreement verifies the presence of a fully developed turbulent boundary
layer.

Fluctuating measurements.- Root-mean-square fluctuating velocity and
turbulent shear stress profiles are shown in figures 16 and 17, and are
tabulated in table 4. Data were not obtained at the highest Reynolds number
(105 x 10%) for the vertical component (<v'>0 and the shear stress T in the
outer half of the boundary layer since higher prob. pawer requirements at this
Reyaolds number could not be met with the available equipment. Examination
of the fluctuating velocity profiles shows that the data are essentially
independent of Reynolds number.

Pressurc Gradient Region

Mean flow measurements.- The mean flow-field results obtained for center-
bodies II and IV at a Reynolds number of 35.3 x 10° are tabulated in tables 5
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and 6. The integrated values of incompressible and compressible displacement
and momentum thicknesses are given in tables 7 and 8. Also included is the
ooundary-layer thichness used for the upper limit of integration for each
profile. The velocity measurements are shown in figure 18. Centerbody 11
(see fig. 14(b)) had a strong adverse pressure gradient (p* = 0.018) followed
by a iong plateau. The veiocity profiles (fig. 18) show a retardation in the
adverse pressure gradient region but recover to an equilibrium profile at the
downstream station. Centerbody IV resulted in a rather severe adverse
pressure gradient (p*t = 0.042) followed by a short plateau and then a favor-
able pressure gradient (fig. 14(d)). The velocity profiles (fig. 15) show

a strong retardation in the adverse pressure gradient region and a rapid
recovery dcwnstream.

Fluctuating measurements.- The fluctuating flow—fleld data obtained for
centerbodies II and IV at a Reynolds number of 35.3 x 106 are tabulated in
tables 9 and 10. The root-mean-square turbulent kinetic energy and turbulent
shear stress orofiles are alsc shown in figures 19 and 20. The solid symbols
in figure 2C 1epresent the wall shear measurments shown in figure 14. For
centerbody II, the turbulent kimetic emergy and turbulent shear stress
profiles both show increases in the adverse pressure gradient region. How-
ever, in the downstream plateau region, the turbulent kinetic energy distri-
butions begin to reiax to an equilibrium profile while the shear stress
distributions c¢o not. For centerbody IV, the turbulent kinetic energy and
shear-stress profiles clearly show the effects of both adverse and favorable
pressure gradients. The adverse gradient increases both the kinetic energy
and shear stress in the flow field while the wall shear decreases. The effect
of the favorable gradieat is opposite.

CONCLUDING REMARKS

A detailed experimental investigation of attached turbulent boundary
layers over an extensive range of Reynolds numbers {11.7 x 10¢ to 314 x 10%)
is presented. Experimental measurements were oktained for adverse pressure
gradients ranging from mild (p* = 0.003) to severe (p* = 0.131) in shock-free
flow. Mean measurements (surface presswre, surface shear, and pressure and
temperature profiles) and fluctuating meacurements (three velocity fluctuation
components and turbulent shear stress profiles) were obtained. The tabulated
results presented in this report provide, in sufficient detail, experimental
data for validating present or future computer codes and/or turbulence models.
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TABLE 1.- NOMINAL FREE-STREAM TEST CONDITIONS

Test PT’ i

conditions 0.33 1.0 3.0 9.0
T, K 278 278 278 278

M 2.21 2.24 2.33 2.36

P, N/m? 2909 8528 23111 65638

T, K 252.8 240.1 239.9 236.7

T K 278 278 278 278

., kg/w? 0.0723 0.2149 0.6045 1.7399
U, /s 525.3 529.2 538.8 542.1

8., cm 4.0 4.0 4.0 4.0

c:, cm 0.97 0.85 0.85 0.80

5; , cm 0.51 0.42 0.40 0.30

°o? cm 0.26 0.23 0.23 0.21

o, , cm 0.36 0.31 0.30 0.20

Re:, 11.7 x 10% 35.3 x 106 105 x 106 314 x 10%
Re, ° 0.16 x 105 0.49 x 106 1.44 x 108 4.32 x 10°
xeeo 1.04 x 10% 2.82 x 106 8.28 x 10° 22,7 x 108
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TABLE 2.- SURFACE PRESSURE, SHEAR, AND SKIN-FRICTION-COEFFICIENT DISTRIBUTIONS

CENTERBNDY Y, RE=11.7X10F0S CENTERBODY T, RE=105.X10E06

X{CMm) Pu / TAUW / CF#*£03 X(CM) PW / TAUM /7 CF*F03

PW INF TAUW INF PW INF TAUMW INF
24 1.00 1.00 1.61 24 1.00 1.00 1.25
25 1. 00 1.00 1.61 25 1.00 1.00 1.25
26 1.01 1.00 1.61 26 1. 00 1.00 1.25
27 1.02 1.00 1.61 27 1.01 1.00 1.25
?8 1.04 1. 00 1.61 28 1.04 1.00 1.25
29 1.06 1.00 1.61 29 1.05 1.00 1.25
30 1.08 1.00 .61 30 1.08 «99 le 24
31 l.11 1.00 l.61 31 1.10 «97 1.21
22 1.14 1.01 1.63 32 1.13 « 95 1.19
313 1.16 1.05 1.69 33 1.17 « 9% 1.18
34 1.19 l.11 1.79 34 1.20 <93 1.16
35 1.22 1.19 1.92 35 1.24% «93 1.16
36 1.24% 1.24 200 36 1.27 «92 1.15
37 1.25 1.28 2.06 37 1.28 «92 1.15
38 1l.26 1.30 2.09 38 1.29 93 1.16
39 1.26 1.31 2.11 39 1.29 -« 9% 1.18
40 1.26 1.31 2.11 40 1.29 95 1.19
- -

CENTERBODY 1, RE=35.3X10€06 CENTFRBODY T, RE=314,X10F06
X{cm) PW / TAUW / CF*£E03 X{CM) PH / TAUM / CFeEQ3
PW INF TAUW INF PW INF TAUW INF
24 1.70 1.00 1.48 24 1.00 1.00 1.07
25 1.00 1.00 1.48 25 1.00 1.00 1. 07
26 1.01 1.00 1.48 2?6 1.00 1. 00 1. 07
27 1.02 1.00 1.43 27 1.01 «99 1.06
28 1.03 1.00 1.48 28 1.02 - 98 1.05
29 1.05 1.00 1.48 29 1.04 -98 1.05
30 1.07 1.00 1.48 30 1.06 - 94 1.01
31 1.10 1.00 1.48 31 1.08 «93 1. 01
32 1.12 1.00 1.48 32 1.11 «92 <98
33 1.15 1.00 1.48 33 1.13 61 «97
34 1.18 1.00 1.48 34 1.16 90 «96
35 1.22 1.00 1.48 35 1.19 -89 «95
36 1.24 1. 02 1.51 36 1.24 -89 «95
37 1.25 1.07 1.58 a7 1.26 +88 « 94
38 1.25% 1l.11 1.64 38 1.28 «87 «93
39 1.25 1.13 1.67 39 1.28 «87 «93
40 1.25 1.15 1.70 40 1.28 -« 86 .92
15
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TABLE 2.~ Continued.

CENTERBNDY 11, RE=11.7X10F06

XtCwm)

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
&2

Pu / TAUW / CF*EO03

PH INF TAUMW INF

1.00 1.00
1.00 «96
1.01 «91
1.03 .83
1. 07 « 719
l.14 «T19
1.22 .88
1.29 « 9%
1.34 «99

1.35 1.03
1.36 1.05
1.36 1.07
1.36 1.08
1.36 1.08
1.35 1.08
1.35 1.08
1.35 1.08
1.34% 1.07
1.33 1.06

1.61
1.55
1.47
1.34
1.27
1.27
l.42
1.51
1.59
1.66
1.69
1.72
1. 74
l.74
1.74
1. 74
1. 74
1.72
1.71

CENTERRONDY 11, RE=105.X10E06

X{cM)

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

PW / TAUM /
PW INF TAUW.INF
1.00 1.00
1.00 1.00
1.00 1.00
1.01 1.00
1.03 «91
1.08 .88
1.16 - 82
1.24 «76
1.32 «78
1.38 -80
1.39 «82
1.39 <84
1.39 -84
1.39 «84
1.39 -84
1.39 -84
1.38 « B4
1.38 +«B4

CF*EO03

1.25
1.25
1.25
1.25
1.14
1.10
1.03

«95

«98
1.00
1.03
1.05
1.05
1.05
1.05
1.05
1.05
1.05

CENTFRBOOY 11, RF=35.3X10E06
X(CH)

24
25
26
27
28
29
30
31
32
i3
34
35
36
37
38
39
40
41

PH / TAUW /7 CF*E03

PH INF TAUW INF

1.00 1.00
1.00 1.00

1.01 1.00
1.03 «99
1.08 «96
1.16 -89
1.25 « 84
1.32 82
1.35 «82
1.36 «83
1.36 -84
1.36 «85
1.36 « 86
1.36 .88
1.36 «89
1.36 «90
1.36 90
1.36 «90

1.48
1.48
1.48
1.47
1.42
1.32
l.24
1.21
1.21
1.23
1.24
1.26
1.27
1.30
1.32
1.33
1.33
1.33

16

CENTERBODY I1, RE=314.X10E06

xX(cM)

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

PW / TAUW /
PW INF TAUW INF
1.00 1.00
1.00 1.00
1.00 .98
1.00 94
1.01 «90
1.04 « 86
1.10 .83
1.16 - 82
1.23 81
1.31 .82
1.37 82
1.39 - 82
1.39 .83
1.39 «83
1.39 .83
1.39 .83
1.39 .83
1.39 «83

CF=*EO03

1.07
1.07
1.05
1. 01
«96
«92
-89
-38
87
« 88
-88
«88
«89
-89
« 89
-89
-89
«89



TABLE 2.~ Continued.

CENTERBODY IIT, RE=11.7X10E06 CENTFRBODY IlI, RE=105.X10E06

X{CM) P / TAUW / CF*£03 X{Cc™) PW / TAUW / CF2*EO03

PW INF TAUW INF PW INF TAUW INF
24 1.00 1.00 1.61 24 1.00 1. 00 1.25
25 1.00 98 1.58 25 1.00 1.00 1.25
26 1.01 +91 1. 47 26 1.01 «99 1.24
27 1.03 « 76 1.22 27 1.03 «98 1.23
28 1.08 « 170 1.13 28 1.07 «95 1.19
29 l.32 « 80 1.29 29 1.18 o719 «99
30 1.42 «93 1.50 30 1.38 « 170 .88
31 1.46 1.03 1.66 31 1.50 « 17 «96
32 1. 46 1.11 1.78 32 1.51 87 1.09
33 1. 46 l1.18 1.90 33 1.51 9% 1.18
34 1. 45 1.22 1.96 34 1.51 «96 1.20
35 1.45 1. 25 2.01 35 1.50 «99 1.24
36 1. 44 1.27 2.04 36 1.50 1.01 1.26
37 l.42 1.27 2.04 37 1.49 1.01 1.26
38 l.41 1.28 2.06 38 1.48 1.00 1.25
39 1.39 1l.28 2.06 39 l.46 1.00 1.25
40 1.36 1.28 2. 06 40 1.44 1.00 1.25

CENTERBODY III, RF=35,3X10E06 CENTERBODY 111, RE=314.X10E06

X{CM) PH / TAUW / CF*EO3 X{Cc™M) PW / TAUW 7/ CF*ED3

PW INF TAUW INF PN INF TAUW INF
24 1.00 1.00 1.48 24 1.00 1.00 1. 07
25 1. 00 1.00 1.48 25 1.00 1.00 1.07
26 1.01 1.00 1.48 26 1.00 1.00 1.07
27 1.02 <98 1.45 27 1.01 98 1.05
28 1.08 «90 1.33 28 1.04 « 9% 1.01
29 1.24 «T19 1.17 29 1.11 - 86 «92
30 l.41 79 1.17 30 1.32 «15 « 80
31 1. 47 «85 1.26 31 1.47 « 15 - 80
32 1.48 98 1.45 32 1.51 .78 «83
33 1.48 1.08 1.60 33 1.52 - 82 .88
34 1. 47 1.12 1.66 34 1.51 +«88 « 9%
35 l.47 1.15 1.70 3s 1. 51 «91 « 97
36 1. 46 1.16 1. 72 36 1.50 « 94 1.01
37 l.46 1.17 1.73 37 1.48 95 1.02
38 1.45 1.17 1.73 38 1.47 «96 1.03
39 le 44 1.17 1.73 39 1. 46 «96 1.03
40 l.41 1.17 1.73 40 1.44 «96 1.03
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mm 2 -« Continued.

CENTERBODY IV, RE=11.7X10E06

x(cm)

24
25

P / TAUM /7 CF*EO03

PN INF TAUW INF

1.00 1.00
1.01 98
1.03 «92
1.08 .91
1.17 «69
1.29 «59
1.42 «54
1.52 «56
1.58 « 60
1.60 «66
1.60 T4
1. 60 -84
1.59 «95
1.5% 1.07
1.48 1.16
1.39 1.22
1.30 1.24
1.22 1.24

1l.61
1.58
1. 48
1.30
l.11

«95
«87
«90
<97
1.06
1.19
1.35
1.53
l.72
1. 87
1.96
2.00
2.00

CENTERBODY 1V, RE=35.3X10E06

X{CM)

24
25
26

PW / TAUM /
P INF TAUW INF

1.00 1.00
1.00 98
1.01 <95
1.03 «91
1.08 83
1.16 «T7
1.26 « 70
l.41 « 66
1.55 67
1.61 .12
1.61 «80
1.61 «90
1.61 98
1.61 1.06
1.55 1.13
1. 45 1.17
1.34 1.20
1.23 1.23

CF*EQ3

1.48
1.45
l.41
1.35
1. 2%
l.14
1.04
-98
<99
1. 07
1.18
1.33
1.45
1.57
1.67
1.73
1. 78
1.82

18

CENTERBODY 1V, RE=103.X10E06

JXcM)

PH /

PW INF TAUW TINF

1.00
1.00
1.01
1.02
1.05
1l.11
l.21
1.34
1.48
1.62
1.68
1.69
1.69
1.68
1.66
1.56
1l.44
1.33

TAUW 7/ CF*E03

1.00
1.00
«99
«98
«9
«93
-89
«82
6
o173

1.2
1.23
l.24
1.23
1.20
1.16
le11
1.03

«95

91

<96
1.04
l.11
1.18
1l.24
1.29
1.33
1.35

CENTERBODY IV, RE=314.X10€06

X{(CM)

PR/ TAWM /
PW INF TAUM INF
1.00 1.00
1.00 1.00
1.00 1.00
1.01 «98
1.04 « 96
1.08 <9
1.15 « 90
1.25% -85
1.39 -80
1.58 «76
1.66 75
1.69 719
1.69 -84
1. 69 -89
1. 66 9%
1.61 1.00
1.51 1.05
1.37 1.10

CF¢E03

1.07
1.07
1.07
1.05
1.03
1.01
.96
91
.86
.81
.80
.85
.90
.95
1.01
1.07
1.12
1.18



TABLE 2.~ Continued.

CENTERBODY V, RE=11.7X10F 06 CENTERBODY V, RE=105.X10€E06
X(Cw) PH / TAUW / CF*FO3 xtcw) PW /7 TAUW /7 CF*E03

PW INF TAUW INF PW INF TAUW INF
24 1.00 1.00 l.61 24 1.00 1.00 1.25
25 1.00 «96 1. 55 25 1.00 1.00 1.25
26 1.02 <91 1. 47 26 1.01 .98 1.23
27 1. 07 «82 1.32 27 1.04 «94 1.18
28 l1.17 .70 1.13 28 l.11 «90 1.13
29 1.35 «64 1.03 29 l.21 83 1. 04
30 1.48 «62 1.00 30 1.36 N 4 «90
31 1.59 .62 1.00 31 1.53 «59 T4
32 1.65 .69 loll 32 1068 052 065
33 le 67 - 82 1.32 33 1.80 .58 «73
34 1.66 1.01 1. 63 34 1.83 -T2 «90
as l1.61 l.14 1.84 35 1.80 +88 1.10
36 1.53 1.25 2.01 36 1.67 1.01 1.26
37 1. 45 1.35 2,17 37 1.56 1.09 1.36
38 1.36 1.38 222 38 1. 45 1.15 1. 44
39 1.28 l.41 2.27 39 1l.34 1.19 1. 49

= O

CENTERBNDY V, RE=35.3X10E06 CENTERBODY V, RE=314.X10E06

XICM)  PW / TAUW /7 CF#E03 | X(CM) PW / TAUW / CF*FO03

PWH INF TAUW INF PW INF TAUW INF
24 1.00 1.00 1.48 24 1.00 1.00 1.07
25 1.00 1. 00 1.48 25 1.00 1.00 1.07
26 1.01 1.00 1.48 26 1.00 1.00 1.07
27 1. 04 «99 1.47 27 1.01 .98 1.05
28 1.12 «90 1.33 28 1.04 <95 1.02
29 1. 25 » 71 1.05 29 1.11 «90 « 96
30 le 41 «60 « 89 30 1.22 «83 « 89
31 1.56 « 56 «83 31 1.37 « 77 «82
32 1.567 + 58 « 86 32 1.56 « 69 o 14
33 1. 71 « 13 1.08 33 1.73 «63 « 67
34 1.7 «90 1.33 34 1.85 «61 «65
35 1.67 1.06 1.57 35 1.85 «68 713
36 1.57 1.15 1. 70 36 1.77 «78 «83
37 1.47 1.21 1.79 37 1. 66 .88 « 9%
38 1.38 1.24 1.84 38 1.54 «94 1.01
39 1.79 1.26 1.86 39 1.42 «98 1.05
19
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TABLE 2.~ Concluded.
CENTERBDDY V1, RE=11.7X10ED6 CENTERBQODY VI, RE=105.X10E06

X{CM) Pw / TAUW /7 CF*EO3 X(CM) PW / TAUW / CF+*E03

PW INF TAUW INF PH INF TAUW INF
24 1.00 1.00 1.61 24 2«00 1.00 1.25
25 1.00 1.00 1.61 25 1.00 1. 00 1.25
26 1.01 «99 1.59 26 1.00 1.00 1.25
27 1.02 .98 1. 58 27 1. 01 1.00 1.25
28 1.05 «95 1.53 28 1.03 1.00 1.25
29 1.10 «93 1.50 29 1.07 1.00 1.2%
30 1.17 «B8 l.42 30 le13 «99 1.24
31 1.25 -85 1.37 31 1.20 «98 1.23
32 1.33 .81 1.30 32 1.29 «93 1.16
33 1.39 o 77 1l.24 33 1.40 «90 l1.13
34 1.44 «T7 1.24 34 1.54 «85 1.06
3% 1.48 .81 1.30 35 1.71 - 80 1.00
36 1. 50 .86 1.38 36 1.83 <78 «98
37 1.50 «93 1.50 37 1.88 .82 1.03
38 1.50 «99 1.59 38 1.91 «90 1.13
39 1.50 1.05 1.69 39 1.93 «97 1l.21
40 1.50 1.12 1.80 40 1.95 1.04 1.30

41 1.49 1.17 1.88 41 1.95 1.09 1.36

CENT=RBOOY VI, RE=35.3X10E06 CENTERRODY VI, RE=314,X10E06
X{CM) PW / TAUNM /7 CF+*EO3 X{CM) PHW / TAUW / CF*E03

PW INF TAUW INF PW INF TAUMW INF

24 1.00 1.00 1.48 24 1.00 1.00 1.07
25 1.00 1.00 1.48 25 1. 00 1.00 1.07
26 1.01 99 1.47 26 1. 00 1.00 1. 07
27 1.03 98 1.45 27 1.01 1.00 1.07
28 1.06 96 le42 28 1.01 1.00 1.07
29 1.11 «92 1.36 29 1.04 1.00 1.07
30 1.18 « 86 1.27 30 1.09 «98 1.05
31 1.2° <79 1.17 31 1.16 «97 1.04
a2 1. 44 «713 1.08 32 l.24 «97 1. 04
33 1.56 + 66 .98 33 1.32 «95 1.02
34 1.66 . b4 «95 34 1.45 «93 1.00
35 1.72 o T4 1.10 35 1.61 « 91 «97
36 1.75 «864 1.2 36 1.77 .89 «95
37 le76 .94 1.3 37 1.86 «87 «93
38 1.76 1.01 1.49 38 1.90

39 1.76 1.08 1.60 39 1.92

40 1.76 1.16 1.72 40 1.92

4] 1.76 1.22 1.81 41 1.92
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TABLE 3.- UPSTREAM BOUNDARY-LAYER PROFILES -- MEAN MEASUREMENTS
THTTTAL S WHPAPY-LAYF? OOPFILFS, BF = 11,7X10F06

virn » P/ ]HO_/ T / 1/ RHOY /7 TT /

PoINE Pp0 TNF T OINF U TNF  RHOU INF TY INF

D.O0N 0,070 1,700 0.50F 1,982 0.D000 0,000 1.000
CeNRD 0,72k 1.000 (A Y. 04 1. 764 N.471 0.267 1.000
N,Nn7e 0. 860 1.000 0.570 1.726 0.510 0.296 1.000
N, 1NN N.N2n 1.000 N. 59N 1. 695 Ne540 0.319 1.000

Ne1sr 1.N06 1.9n0 n.607 1.648 0.583 0.354 1.000
« 250 1.122 1.200 D.632 1,883 0.637 0,402 1.000

04300 1.1R/5 1.000 D.E4? 1,559 0.657 0.421 1.000
06350 1.292 1.900 0.651 1.537 N.673 0.432 1.000
0400 1.234 1.000 0.h5R 1,519 0,687 0,652 1000

D.450 1.7¢5 1.000 n.66¢ 1.501 0.700 0.466 1.000
N.500 1.291 1.000 N.6T3 1,496 N.711 0.478 1.000
0,600 1,339 1.9€0 0,686 1.45%9 2.,737____0.%500 1.000
0,700 1.377 1. 200 0.6%6 1.437 0.745 0.519 1.000
t.200 1.411 1.700 0,706 1.417 0. 758 0.535% 1.000
0,900 1,444 1.000 N,71% 1,298 Q.771 0,551 1,000

1. 001 1.489 1. 000 0.726 1.378 D.784 0. 569 1.000
i 192 1.511 1.000 « 73R 1.360 0.796 D.585 1.000
1.209 1.54% 1,700 N.746€ 1,341 0. 208 0.602 1.000
1. 300 1.%31 1. 000 N.757 1.321 0.820 0.621 1.000
1.400 1.614 1.000 N.768% 1.30? 2.2%32 0.4/39 1.000
1.590 1.650 1.000 2,780 1,283 0,844 0,658 1.000

1. 600 1. 6% 1.0nn %, 701} 1.265 N.865 C.676 1.000
1. 790 1.717 1.00n 0.802 1.247 N.P6S 0,694 1.000
1. 200 1,752 1,009 0,814 1,228 0,87¢& 0.714 1,000

1.908 1.721 1.7200 N.9?7% 1,213 N.885 0.730 1.000
2+ OR) 1.814 1.000 N.R37 1,198 0.R9S 0.749 1.000
.100 1. R47 1. 040 0,849 1,172 N.,%05 0,768 1.000

2.200 1.279 1.790 0.861 l.161 N.914%4 0. 787 1.000
7.300 1.909 1.000 NRT7? 1.1664 0.922 0. 805 1.000
2. 400 1.940 1,700 D886 1.121 n,921 0.824 1.000

2.500 1.970 1.0n0 N.897 1.116 0.234 0. B42 1.000
2. 600 2.001 1.000 0.90¢ 1.101 0.947 0.861 1.000
2,700 2021 1.799 2.921 1,08¢F 0.955 0, 880 1.0090

2,800 2.0n0 1.009 0.932 1.072 0.962 0,897 1.000
?.000 2.08% 1.000 N.943 1.060 0,969 0.914 1.000
3,000 2.106 1.nra0n0 2.753 1.050 0.974 0.928 1.000

2. 100 2. 12¢ 1.000 0.1 1.041 0.979 0.941 1.000
3.200 2.148 1. 000 N 060 1.032 N.984 0,954 1.000
2.20C 2.161 1,900 N.076 1,028 N,987 N, 964 1.000

2.400 2.176 1.000 0,292 1.01%8 0.9%°1 0.973 1.000
3500 7.18A 1.009 N.987 1.013 0.nQ3 0.981 1.000
3.600 2. 178 1.000 0,691 1.000 0,995 N.986 1,000
3.700 2.199 1.000 0.9913 1.008 0.996 0.989 1.000
3.PN0 2.27"7 1.900 N,NO% 1.005 0.091 0.993 1.000
.09 P.207 1,700 N.79¢ 1.N04 0.998 0.99%4 1.000

4.000 2.211 1.000 n.908 1.n72 N.999 0.997 1.000
4,280 ?.215 1,200 1.000 1,100 1.000 1.000 1.000
4,500 2.215 1.00n 1.000 1.0N0 1.000 1.000 1.000

4,750 2.215 1.190 1.000 1.n00 1.000 1.000 1.000
s.000 2.215% 1.000 1.n00 1.000 1.000 1.000 1.000
De25%0 20218 1,009 1.000 1.000 1.000 1,000 1.000

2,500 7.21% 1. 709 1.700 1.000 1.000 1.000 1.000
R.750 ?.71% 1.000 1.100 1.0n0 1.000 1.000 1.000
A, 000 2.21% 1. 000 1.000 1.000 1.000 1,000 1.000
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TABLE 3.~ Coutinued.

TMITTAL BAUMDAFY=-LAYRR PRNFETLFS, RF = 35,3X10E06
yies) b P/ PHC / T /7 v/ RHOU / T /
P INF RHPN INF T INF 4 IMF  RHOU INF TY INF
£.P90 . 0.000_ 1.000 0,496 _ 2,017 0.000 0,000 1,000
0,050 0,929 1.000 N.5R1 1.720 N.540 0.314 1.000
0.07% 1.N10 1.000 0,597 1.67% 0.580 0.346 1.000
0.100C 1.071 1.100 0.610 1.640 0.609 0.371 1.000
n.150 1.162 1.000 0.630 1.587 0.650 0.409 1.000
Ne 20N 1.230 1.000 N.646 1.548 0.679 0.439 1.000
__D.250 1,278 1.000 0.658 1.521 0.699 0,459 1,000
0.300 1.31% 1.000 0.667 1.4498 0.714 0.477 1.000
N,350 1.345% 1.000 N.675 1.4R1 0.726 0.490 1.000
0,400  1.270  1.000 04682 1,467 0,736 0.5
0.45%0 1.391 1. 00N N, 688 1.454 0.744 0.512 1.000
0.500 1.412 1.0nH 0,69 1.442 0.752 0.521 1.000
0,600 10452 1.000 0,705 1.419 0,767 0,541 1.000
N.700 e 092 1.000 0.T1¢ 1.396 n.781 0. 560 1.000
0. 870 1.533 1.009 0,729 1.372 0.796 0. 580 1.000
0.900 1,57 1.000 0,741 1,369 0,810 0,601 1,000
1.000 1. 415 1.00n 0.755 1.325 0.825 0. 622 1.000
1.190 1,653 1.000 0.767 1.304 0.837 0.642 1.000
1.200 1l.684 1.000 0.777 1.287 0.847 0.659 1,000
1.390 1.715 1.000 0.788 1.270 0.857 0.675 1.000
1,400 1. 746 1.000 0.798 1.253 0.867 0.692 1.000
1.500 1.776 1. 700 0,898 1.237 0,876 0,708 22000
1.600 1.R07 1.009 0,820 1,220 0.885 0.726 1.000 —
1. 700 1.841 1. 000 0.832 1.202 0.895 0. 745 1.000
1. 800 1, R72 1.190 N0.843 1.186 0,904 0, 762 1,000 —
1.900 1.90F 1.000 0,856 1.169 0.913 0,781 1.000
2.000 1.934 1,000 0.867 1.154 0.921 0.799 1.000
2,100 1.951 1.000 C.877 1,140 0,928 8
2200 1.987 1.000 0.887 1.127 0.936 0.830 1.000
2.300 2.011 1.000 0.8097 1.115 0.942 0.845 1.000
2.400 2.037 1.200 0.907 1.102 0,948 0. 860 1.000
2.500 ?.057 1.000 0.916 1,092 0.954 0.873 1.000
2.600 2.080 1. 000 n.925% 1.081 0.959 0.887 1.000
709 2 090 934 7 964 9
2.800 2.121 1.000 0,542 1.062 0.969 0.913 1.000
2,900 2.130 1,010 N.2473 1.0532 0.973 0.924 1.000
3,000 2.,15¢& 1,000 0.957 1,048 0,978 0,936
3.100 2.169 1. 000 0.962 1.03° 0.981 0.944 1.000
3,200 2.187 1.700 0,968 1033 0.984 0. 952 1.000
3,300 2,195 1.000 0.974 1.027 0.987 0,961 1-000
3.400 2204 1.100 0.978 1.022 n.o89 0.968 1.000
3.500 2.215 1.990 0.982 1.018 0.991 0.973 1.000
3.600 2,223 1.000 0,986 1.014 0.9913 0.9719 1.000
2, 7NN 2,230 1,700 N.9R9 1,011 0.99% 0.983 1.000
2,800 2,236 1.000 0,992 1.0n9 0.996 0.987 1.000
1,900 20240 1,000 0,994 1.007 2,997 0,990 1.000
I;.Oﬂﬂ ?.,qlﬁ 1.000 OQQQS 1.00‘; 0'998 00993 l.ooo
4,250 2.251 1,000 0,998 1.002 0.999 0.997 1.000
4,500 2,255 1. 000 1,000 1.000 1.000 1. 000 1,000
4,780 2.755 1.0n00 1,000 1.000 1.000 1. 000 1.000
5. 000 247588 1.0090 1.000 1.000 1.000 1,000 1.000
5,250 2,255 1. 200 1.900 1000 1.000 1.
. £ND 24255 1.0n0 1.000 1.000 1.000 1.000 1.000
5+ 750 20255 1.000 1.000 1,000 1.000 1.000 1.000
6o 0NN 2.25% 1.000 1,000 1.000 1,000 1,000 1,000
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TNTTYAL ANMINNAPY-L AYFR PROFILFS, PF = 105.X10E06

TABLE 3.- Continued.

Y{r«) - P 7 RHO / T/ u/ RHOU / v/
P INE RHN IMT 7 §NF U INF RHOU INF TT INF
0. 00N 0.000 1.000 0.47R - 2,093 0,000 0, 000 1.000
0.059 0. 704 1.000 0.572 1.748 0.552 0.322 1.000
0.075 1.n7% 1.200 n.s588 1.701 0.599 0.352 1.000
D150 1.239 1. "N N.62% 1.6N1 0.671 0,419 1.0006
0.2 1.320 1.700 0.64%4 1.552 0.703 0.453 1.000
0,250 1.372  1.000 0.658  1.520_  0.724 _0.476
2,100 1.422 1.300 0,67 1.490 0.743 J.499 1.000
0. 1350 1.6/ 1.000 n,682 1.466 0.758 0.517 1.000
2. 400 1.492 1,000 0.691 + 448 - 768 5
N.&5) 1.517 1.200 0.69% 1. 434 0.777 0.542 1.000
n. 500 1.541 1.700 G, 705 1.419 0.785 0.554 1.000
0.600 1,582 1,700 0717 1355 0,799 0.573 1.000
N.7T00 1.622 1.900 n.729 1.372 0.812 0.592 1.000
0.89% 1.654% 1.000 0.739 1.3%3 0.823 0.608 1.000
0,900 1. 68¢% 1. 000 0,742 1335
1.000 1. 716 1.00n €. 759 1.317 0.843 0. 640 1. 000
1.100 1. 744 1.209 0.76¢8 1.301 0.851 0.654 1.000
1.290 1.771 1.000 0.778 1.286 0.859 0
1.300 1. 794 1.000 0.786 1,273 0.866 0.680 1.000
1.500 1.821 l. 000 0."0q 1.2‘8 0087‘ ﬂ.l,\)‘ l.ooo
1.500  1.841 1.003 0.802 1.247 0.880 0.705 1.000
1.600 1.761 1.000 0.809 1.237 0.885 0.716 1.000
1. 700 1.843 1.000 0.817 1.224 0.891 0.728 1.000
1,809 1.90% 1.202 0.82% 1.213 2,898 0,7
1. 900 1.927 1.000 0.833 1.701 0.903 0.752 1.000
2.000 1.949 1,707 N, 841 1.1R9 0.909 0. 765 1.000
2.100 1.973 1,002 0,850 1.177 0,916 0,778 1.000
?.200 1.997 1.000 0.859 1.164 0.922 0.792 1.000
2.300 2.021 1.200 0.86% 1.152 0.928 0. 805 1.000
2,400 2.0646 1.090 0.878 1.129 0.934 0.820 1.000
2.500 2.074 1.000 . 889 1.125 0.941 0.837 1.000
2.6n0 2.104& 1.C00 0.901 1.110 0.948 0. 854 1.000
2 2,134 0,9 9
2.800 2.165 1.000 0,926 1.080 7.963 0. 891 1.000
2,200 ?2.20? 1.0500 0.941 1.063 0.971 0.914 1.000
2.000 24230 1.390 0.9%3 1.049 0.977 0.931 1000
3.100 2.256 1.001 0.964% 1,037 0.983 0.947 1.000
3.200 2.274 1.000 0.97? 1.029 0.987 0.959 1.000
3.200 2.237 1.090 0.97¢ 1.023 2.990 0.968 1.000
3.400 2.297 1.100 0.982 1.N14 0.992 0.974 1.000
3.500 2.2018 1.000 N.987 1.013 0.994 0.981 1.000
3.600 2.317 1. 00N N.989 1.011 0.995% 0.984 1.000
A, N0 2.217 1.900 0.991 1.209 0.996 0.987 1.000
3.800 2.322 1.000 0.993 1.007 0.997 0.990 1.000
3,99 2,326 1. 300 0,995 1.00% 0,998 0.993 1,000
4,090 2.320 1.000 0,996 1.004 0.998 0.99% 1.000
4,250 2.3733 1. 000 0,998 1.002 0.999 0.997 1.000
4,500 2.338 1.000 1,000 1,000 1.000 1e
4,750 2.238 1. 000 1.000 1.000 1.000 1.000 1.000
5.000 2.33R 1.700 1.000 1.000 1.000 1.000 1.000
f.250 2,338 1,000 1,000 1.000 '
e 500 2.3318 1. 000 1.000 1.000 000 1.000 1.000
5. 750 2.338 1.070 1.200 1.M0 L -0N0 1.000 1.000
6.0N0 2,338 1,000  1.000 ! . 000 1,000 1,000
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Table 3.-Concluded.

ITNTTYAl BMRDACY-LAYER PROFILEFS, RF = 314,.X10F06
vir ) . ° 7 aun / T/ u RHOU / TV /
6 THE Fun INE Y I'W U INF FHOU INF TT INF
S 0.00% 0,000 1,000 0,472 2,120 .0
0.9%0 1,151 1,900 n.597  1.675  ).630 0.376 1.000
0075 1,27 1.000 0,613 1,630 0.661 0.406 1.000
0,100  1.2794  i.7M0  0.6%0 1.588 0,689 0,434 1.000
6.150  1.32%8  1.7)  N.6&6 1.54R 0.7T15 0.462 1.000
N.200  1.4%0  1.700  0.662 1.S510 0N.738  0.489 1.000
N.250  1.457  1.70%  0.673  1.486 _0.7% 0.
0.300  1.487  1.799  0.683 1.443 0.766 0.523 1.000
160 1.51% 1.000  0.69 1.441 0.779 0.540 1.000
N AN 1,54 .00 A 702 1.423  9.789__ 0.554 ]
N.&50 1,580 1,000 0.710 1.419 0.797 0.566 1,000
0.500 1.613  1.900 0,717 1.29% 0.805 0.578 1.000
NRNN 1,657 1,000 0,731 1,368 0,819 0,599  1.000
N.700 1.69%  1.900  0.74* 1.347 0.831 0.617 1.000
0.500 1.777 1.790 0,753 1,328 0.841 0,633 1.000
0,930 1,756 0,763
1.000  1.775  1.000  0.769 1.300 0.855 0.658 1.000
1.100  1.373  1.000 0.778 1.285 1,866 0.672 1.000
1.290  1.833  1.007 0,789 1,268 0,272 0,688 1.000
1.300  1.°757 1.000 0.797 1.25& 0.879 0.701 1.000
1.409  1.881 1.000 0.805 1.241 0.886 0.713 1.000
1.500 1,901 1,000  0,R13 1,230 0,891 0,725 1,000
1.600 1.972 1.000 0.820 1.219 0.897 0.736 1.000
1.730  1.947 1.007 0.830 i.205 0.904 0.750 1.000
1,800 1,973 1.700 _ 0.839 1,192 0,910 0,764 1,000 -
1.999 1.993  1.700 N.%6 1.181 0.915 0.775 1.000
2.000 2.0% 1.000 0.852 1.174 0.919 0.7863 1.000
2.100 2,023 1.000 0,860 1.163 0.925 0.795 1,000
2.200 2.050 1.090  0.R&8  1.152 0.930 0.807 1.000
2.190 2.069 1.000 0,976 1,147 0.935 0.818 1.000
2,400  2.093  1.790 0.RR%  1.132  0.929 _ 0.829  1.000
2.500  2.114 1.000 0.8994 1,119 0.945 0.85 1.000
2.600 2.140 1.000 0,904 ).106 0.951 0.860 1.000
2.700  2.163  1.200 1,913 1,005 0,957 0,874 1,000
2.800 2.191  1.N0C 0.925 1.081 0.953 0.891 1.000
2.000 7. 7?16 1.000  0.23% 1.069 0.969 0.906 1.000
3.006  2.253 1.900 0,951 1.052 __ 0.977__ 0.929  1.000
3.100 3,745 1.090  0.964 1.037 0.983 0.948  1.000
3.200 2.314 1.000 0.977 1,022 0,990 0.967 1.000
3.300 2,323 1.990  0.9R1__ 1.019 _ 0.991___ 0.973 __ 1.000
3.400 2,331 1.000  0.9%%  1.016 0.993  0.977  1.000
3,500 2.338  1.700 0.°R7  1.013 0.994 0.982 1.000
3,600 2,28 1.007 0,991 1.009 0.996 0.9% 1.000
2,700 2.7%7  1.000  0.791  1.009 0.996 0.988  1.000
.800 2,349 1.700 1,993  1.0907 0.997 0.989 1.000
2,900 2,354 1.000 0,995 1.005 0,998 0,992 1,000
%.000 2.359 1.9M0 0.997 1.003 0.999 0.995 1.000
4,250 2.3A1  1.9%% 95,098 1,002 0.999 0,997 1.000
4,500 2,366 1,000 _1.000 1,000 1,000 _ 1.00u___ 1,000
%.750 7.766  1.000  1.000 1.000 1.000 1.000 1.000
8,700 2.36A 1.000  1.000  1.090 1.0M0 1.000 1.000
8,250 2,166 1.900  1.000  1.070  1.000  _1.000  1.000
o700 2.%6  1.hA0 1,000 1.000 1.000  1.000  1.000
§.750  2.366  1.900 1.000 1.000  1.000 1.000 1.000
€.000 2,266 1.000 1.000 1,000 1.000 1.000 1.000
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TABLE 4.- UPSTREAM BOUNDARY-LAYER PROFILES — FLUCTUATING MEASUREMENTS

INITIAL BNUNDARY-LAYER PROFILES, RE = 11l.7TX10€06

YI(CM) RHOU'/ RHO/ u*/ ve/ WY/ SQRTK/ TAU*EO03/
RHOU INF RHO INF U INF U INF U INF U INF RHOUW INF

0.14 0.078 0.039 0.091 0.032

0.21 0.082 0.041 0.290 0.033 0.057 0.077

0.25 0.074 0.038 0.080 0.030 0.050 0.069

0.30 0.070 0.034% 0. 072 0.030 0.041 0.062

0.35 0.060 0.030 0.062 0.026 0.035 0.053 0.411
0.40 0. 062 0.031 0.063 0.027 0.033 0.053 0.511
0.51 0.064 0.031 0. 062 0.031 0. 031 0.053 0. 642
0.62 0.060 0,031 0.059 0.031 0.029 0.051 0.669
0.73 0.062 0.030 0. 056 0.030 0.028 0.049 0.676
0.83 0.058 0.028 0. 051 0.028 0. 028 0.046 0.601
1.05 0.060 0.029 0.053 0.028 0.027 0.045 0.584
1.26 0.059 0.028 0.048 0.027 0.026 0.043 0.536
1.47 0. 059 0.028 0.046 0,026 0.026 0.042 0.488
1.68 0.060 0.028 0.045 0.025 0.025 0.040 0.446
1.90 0.062 0.029 0.044 0.024 0.024 0.038 0.418
2.11 0.062 0.029 0.042 0.023 0.022 0.037 0.374
2.32 0.062 0.029 0. 041 0.022 0.021 0.036 0.330
2.53 0.064 0.030 0. 040 9.020 0.019 0.03% 0. 298
2.75 0. 066 0.031 0.040 0.019 0.018 0.033 0.256
2.96 0. 066 0.031 0.038 0.018 0.017 0.032 0.217
3.17 0. 064 0.030 0.036 0.017 0.015 0.029 0.176
3.38 0.060 0.028 0.033 0.016 0.014 0.027 0.132
3.60 0.054 0.025 0.029 0.017 0.014 0.026 0.103
3.81 0.048  0.023 0.025 0.018 0.014 0.024 0.076
4.02 0. 038 0.018 0. 020 0.016 0.014 0.021 0.048
4.19 0.027 0.013 0.014 0,015 0.013 0.017 0.031
4.34 0.022 0.010 0.012 0.014 0.015
“e 45 0.020 0.009 0.011
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TABLE 4.~ Continued.
INITIAM BROUNDARY-LAYER PROFILES, RE = 35,3IX10F08

YICHM) RHOU'/ RHOY/ ues ve/s LAY/ SQRTK/ TAU®EO3/
RHOU INF RHO INF U INF U INF U INF U INF RHOUU INF

0.14 0.062 0.032 0. 067

0.17 0.061 0.0% 0.063 0.024

0. 20 0.059 0.029 0.060 0.023 0.038 0.053

0.24 0.058 0.028 0.058 0.022 0.036 0.052

0.30 0.059 0.029 0.058 0.023 0.035 0.051

0.35 0.959 0.029 0.057 0.024 0.033 0.049 0.392
0.40 0.059 0.028 0.054 0.025 0. 031 0.048 0.471
0.51 0.057 0.028 0.052 0.026 0.028 0.046 0.522
0.62 0. 057 0.027 0.051 0.025 0.027 0.044 0.518
0.72 0.056 0.027 0.048 0.024 0.025 0.043 0. 480
0.83 0.055 0.027 0.047 0.N24& 0.025 0.041 0.464
0.94 0. 055 0.026 0.046 0.024 0. 025 0.039 0.459
1.15 0.056 0.026 0.043 0.023 0.024 0.039 0.417
1.36 0. 058 0.028 0.044 0.024 0.024 0.039 0.417
157 0.061 0.029 0.044 0,024 0.024 0.039 0. 440
1.79 0.064 0.030 0.043 0.024 0.024 0.039 0.422
2.00 0.066 0.031 0. 043 0.024 0.023 0.038 0.419
2.22 0.068 0.032 0.043 0.022 0.022 0.038 0.401
2.43 0.072 0.034 0.043 0.022 0.021 0.037 0.371
2.64 0.072 0.034 0. 042 0.021 0.021 0.036 0.349
2.85 0.072 0.034 0.041 0.020 0.020 0.034 0.314
3.06 0. 066 0.031 0.037 0.020 0.017 0.032 0.209
3.28 0.0%7 0.027 0. 031 0.019 0.015 0.028 0.140
3.49 0. 055 0. 026 0.030 0.020 0.015 0.027 0.145
3.70 0.037 0.018 0.020 0.017 0.012 0.021 0.063
3.94 0.034 0.016 0.018 0.019 0.011 0.020 0.058
4.12 0.923 0.011 0.012

4.34 0.016 0. 008 0.Nn09

4.55 0.012 0.006 0.006
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TABLE 4.- Concluded.
INITIAL BNUNDARY-LAYER PROFILES, PE = 105.X10F06

Y(CM) RHNOUY/ HO*/ uss ves we/s SQRTK/ TAU*EO03/
RHOU INF RHO INF U INF U INF U INF U INF RHOUWU INF

0.14 0.078 0.040 0.084

0.18 0.073 0.037 0. 075 0.C32 0.054 0.069

0.20 0.070 0.035 0.071 0.031 0. 052 0.066

0.25 0.068 0.03 0. 066 0.029 0.047 0.060

0.31 0. 066 0.032 0.063 0.029 0. 041 0.056

0.36 0.063 0.030 0.058 0.029 0.035 C.051 0.541
0.41 0.061 0.030 0.05% 0.029 0.033 0.050 0.538
0.52 0.060 0.029 0. 053 0.028 0.039 0.047 0.530
0.63 0.060 0.029 0.051 0.028 0.029 0.046 0.511
0.73 0.058 0.028 0.048 0.027 0.028 0.044 0.474
0.84 0.057 0.028 0. 046 0.027 0. 028 0.042 0.463
0.95 0.058 0.028 0.046 0.027 0.028 0.041 0.464
1.16€ 0.057 0.028 0. 043 0.027 0.028 0.041 0.452
1.37 0.058 0.028 0. 043 0.026 0.027 0.041 0.425
1.58 0.061 0.030 0.044 0.027 0.028 0.0%2 0.433
1.80 0. 065 0.031 0. 045 0.027 0.027 0.042 0.423
1.83 0.065 0.031 0.045 02.027 0.027 0.04&2 0. 421

2.01 0. 066 0.032 0,044 0.028
2.22 0.068 0.0332 0. 044 0.026
2.44 0.071 0.034 0.044 0.026
2.65 0. 071 0.034& 0.042 0.025
2.86 0.071 0.034 0.040 0.023
3. 07 0.070 0.034 0.038 0.020
3.29 0.071 0.034 0. 038 0.018
3.50 0.065 0.031 0.034 0.016
3.7 0. 053 0. 025 0.028 0.015
3.92 0.044 0.021 0.023 0.014
4.14 0.033 0.016 0.017 0.012
%.35 0.022 0.011 0.011 0.009
4.40 0.021 0.010 0.011 0.008
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TABLE 5.~ BOUNDARY-LAYER PROFILES — CENTER BODY 1I MEAN MEASUREMENTS
CENTERBODY Ily X = 17.75 CH

Yics) M P 7 i / 1/ MU/  BiDu /. JI1 £
P INF RHO INF T INF U INF RHEOU INF TT INF

CeCuy Ve QUU 1 e Uuv U493 24034 ve O0U Ve QUO 1;&'_“__
GeU50 ve935 Le WUV 0.579 l.728 Qe 54¢ Vo313 1.000
0.075 deVa0 LeWVV Ve5%> 1686 Ue578 UGa N> Le WO
Qe LUV Lev8B6 lewuv QU609 le6%3 U613 0373 1e0U0
0.15% Ledb3 1G00 V626 1598 Ve 648 0. 406 L.0u0
0. 20v Lel3% AoV UVeb%ld 1le556 U678 0.436 1l 0LO
Ce25¢ 103‘285 lewbv Ue 655. 1526 Qe 70U 0459 L.OOQ
0« 300 Le 32> Le0UU 0. 665 1504 0.715 C.475 4900
Ge350 10350 leuul 0.674 l.48¢ V.728 [ [] e U0
Ce vl 1.381 le il Ve 68V l.470 0.738 0502 1.000
0.450 Le4VU5 LleUUV L.687 1455 Ce7¢7 005‘3 1.““
Oe 590 Le432 leuUo 695 4440 Ve757 0.526 le w0
Ge bUL 1.41S 1+ Guu Ve TU8 ledl2 2077‘ 0.56!___4_-&_
[ Ay (V1S Le547 LeWV UeTa9 1L.390 Ve.788 0567 4000
Ce8u0 2558 leuiuL Ue732 1367 ve8U2 0587 1000
CoUG 1594  1e0UU  UaT42 10348 U614 0.6U4 1.000
1000 Lebgch AeUUL G752 40325 V.825 Q.621 1.000
leli 1.656 lebLU 0.763 le311 ve 835 G837 1.000
le200 1.690 4eUVWV V774 1022; Ga 841 0.655 1.000
le3uw 1.718 Y VIV] V784 1.276 V.855 0.6%0 1.000
l.400 le 746 1« 00U V. 7193 le261 0.864 0.685 1.000
1leSuw le726 1+ w00 0803 40245 U873 Q.01 4000
1.600 108\); 4sUUG 0-81; 1e229 0.“2 Oe ll, Io““
1700 le 834 ) PRV V) v.B824 le2106 0.890 0.733 4¢000
1l.8vu 1086« LeOUV Ue 834 1.199 Je 898 0. 749 4__!0“0
1S90 1.890 lewi0 UaB%4b le184 0«96 O« 365 1000
2.004 le919 le U0 U. 8506 40169 Use 914 0« 782 1000
20400 10946 LUy V866 4e155 Ve 522 0. 798 1. 00
2.200 1975 1.00u 0.817 1.140 0.929 0.6813 1.000
2e300 2004 100U 0.868 le126 0.5317 C.832 1000
2%V 2,034 Aol Ve lelald U965 0.851 1000
2«50V 24062 le QUU Ve 912 led97 Ue . °

2.600 2+VU9¢& Ae VU Ve924 1.083 ue 959 Ce 886 1.000
2790 2.145 1,000 0.935 _ 1.070 _ u.966__ 0.%3 _ 1.0u0
2.800 2.143 1.00C v.9%5 1.958 0. . .

2.9V Ce 165 4a0U0 V.955 leU48 Ue$712 g.932 4000
3.00¢ e a 87 1 «0UV U964 1+038 0.982 0+946 1.0
3.1u0 2:204% 1000 Vel 4630 0.98 S de

3.200 2e249 la0UV 0.578 40023 J.985 Ve5617 1.000
3e3u0 2.232 L.uwOU Ue983 le017 0992 0.975 1000
3,400 <Z.240 1.000 U.987 1.013 0.99%4 G.%81 1.0
3.0 Zel4l LWV 590 leGlb 0.995 0.985 1000
'30905_ 2251 le UUU 0992 1008 Ve 996 ve9088 lo@)ﬂ
3.0 20255 l.u0v 0.994 1.006 0.9917 0.991 1000
3.800 2.261 le VUV U996 leUU4 0.998 Ce 994 Le OV
3500 202085 1.000 0.998 1.002 (e 999 0997 1000
4.000 269 leVuUV LeUUU 1.000 leU0yU 1.000 4000
4,25V 2+282 LeuwlU LeUG U594 le003 1.Gu9 1e000
4500 2.268 ls0UVO l.0L08 0.992 1+004 le0a2 1.000
4750 2e291 [y IV P2 1012 Vs 990 1.003 LeUAT 1.W0
Se 00y 2ec 89 leGOO® 1.015 Je991 1.004 1.619 1.000
5.250 dedBi Ao l0 LeULS 0.995 1002 leGal 1~000
5500 <e266 1.915  1.U13  1.001 0,999 1.013 1.000
5.750 24252 leblS leul2 1.008 U996 L0008 1oV
6.0u0 2,244 le U264 1013 l.uad 02995 L1.0u7 A.000
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TABLE 5.- Continued.

CENTEXBULODY L1y X = 19,75 CM

YCCm) M P/  wxhU / I /£ M/ 8dulu / IT /£
P INF RHu INF T INF U INF KKHGU INF TT INF

Ledud_ vedJdu _ Leuvu V493 Lew3v JelutL VeV leluy
CeUS504 Je 929 leuUv veDTH 1731 UeH38 0.311 leUuv
Ueu?5 LeViU leuly Vedv3l lLebHO Je5T8 Ue 343 AWV
Celuv revwls  Leuvl vaOUO Le05i Jebul Ua361 1sUuy
veldu lelo3 le uuu vab20 1+598 Ve 648 Ge4uo Le UV
Ue2uy isdo8 L e WUV Vel 1554 JebBL Ce @38 LoV
Ueddu 10493  seviwv Ve 057 le521 velu3l JVe4b2 100V
a3V Le334 de vl Le 668 Le4S1 LalliS Ce by AoV
Ue3Su Lea Ty Lelidy Vebl8 ls476 Ve 733 Catyl LeQUW
Cobdu  ae4ui  lewly  LeoBb _ 1.457 _ 0s166 _ ua5l2 _ lewud
O.450 10445 Le VWU Ue 093 40 4%4% Je.755 (WS ¥X ) AsUVU
Ue5dv L6446 PR YV ViV] Ve 699 l.431 Vel6¢ 0533 Le WUV
Q.6ul le %485 levuw ve 1y 1.409 Vell17 UeS5F 1e0UQ
[ {111 1e5c17 LelV VaTle l.384 Ve 194 0.512 L0UU
veBuv L. 506, LewUu U.733 Le365 O« 8u4 0.589 Le VUV
GeUVU le 594 le vyl Ve 143 l.396 ve8l15 GabUS 4 s QUU
leU0U l1e62s LeJduu Vel5¢« le331 Ue 824 Ue €4S Yy v
leluy 1652 leUul velb2 1e313 Je 834 Ue 836 LedWU
1.2u0 1.680 lewva el 1291 G. 843 Ce651 1 e VUV
la30u LeTia lLewui Velad 14280 ve 852 Je 607 Py ¢ )
I PR VI Le 1402 FYSVIVEY Ve 193 l.203 v.863 0684 leQUV
1.50U 1o 170 LeWUUZ Lo VI 1-5’8 “lali, L 360 19000
‘060“ e Buu AQUJZ VelBl4 A.Z’Z 0-886 0.'16 10000
le Uy le830 lable Ue 825 1.21¢% e 889 O« 134 l«0U0
1.8U0  4.855  1.Uu4 U635  1.202  0e896 _ Ge748 _ 4euu0
l«%uy 1.885 1.005 VeBal 141817 U505 Q. 266 LeWv
2000 le912 LeLUD Le 857 l.173 U.912 Ve 182 100U
2«10V Le 940U Lo U0 Ue 869 1158 Ve 52U Ue 799 leWWO
2.200  1.969  1.uU6  U.BBU  1.143 U.528 Ge8i6 le.uwu0
2:3Ub4 1998 l.uvu? (.893 L0429 UeS36€ 0. 825 100V
2490V 2,029 Ledvul Ve SUS leaild Je 5493 Ue 855 100U
2+ 5vv 2eUST Leu8 T 1.099 Ve951 C. 8672 ledVU
2+600 2evd1 levil Ve931 1.085 GeS58 C.892 LeUU0
g,?uv ‘ol‘l dewal Ve944 L.UTO 00965 “o9‘2 1000
2800 2+ 140 leuUll Ue 557 1.U57 Je9172 O %30 lewOU
250U e lb4 lLeUl2 Ve 5606 Lel48 Ve 976 0.943 4000
3.0uv 2181 leuil Ve973 1le.L%VU U.980 Ue 954 Le WU
3. luy 20 19¢€ leul2 ve S8UL l1.u33 Ve 984 Us 964 LWV
3.éU0 2e2vH leuilo 0.%86 LeUc8 Ue 586 UaS7c AeUUV
3.3J0 2:216 levid UeS91L LeU2% 0.988 Ve 979 ledUV
300 24226 L.vule Ge 996 leU20 Ve 99¢ Ge 987 1.900
3.50v PXY2 Y levléb Ve 999 1e0il Ue$9< 0,991 Le VU0
3.60v 20239 1017 1eu03 levulé Ve993 Ve 597 1000
3. 700 PAYLF) deuid LeUUE lebt2 Ve994 leul 100U
3.8v0 el ieU4b 1euvd 1010 Ve995 1.0U4 Le JUV
3900 20252 le LL1S le 012 levub Je 596 le U8 leVuy
4.000 24255 leV2. 4014 Leuu 6 0.597 laUal Lo WU
4e25v 20203 lebc4 1..21 L0033 Ve 99S de.02v e UVOQ
4.50“ 2214 10021 le 29 0-998 1.001 10030 10000
4,750 2.21% leU3dvy Leud3 LeSS8 eV} LeU3b Lo UUV
S.Cuv 242061 leU34 LeU30 JRNVIVE 3 ve.998 1029 LeUWY
S5.25¢0 20248 Leud9 LeU29 1eViU Ge 595 lei2% 1000
SQSUU Z.qu LeuelZ Leuz9 bevlé VT E) la02¢ gt T
S5.75y 2ed34 levae? leu3l l.Ulo Ue992 leU23 1000
6.0UL 2e234 eS¢ leb36 1+016 Ve992 1e0¢8 1000
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TABLE 5.- Continued.

CENTERBUDY 1ly X = 24.75 CH

YICH) n P/ RW/ T £ U/ RHOM /.  IL £
P INF RHU INF T INF U INF REOU INF TT INF

Ceduv JeWUy 1oy ved93 coellow Ve UL Ue 4

LelSy Je 941 4eduy ve581 le721 Ve548 o318 1000
Q.075 TYSVE DY LeWUU 0.597 LebT4 Ue 588 0351 1.000
Oelvl  1eu%0  LeUUV  WlbLi 10637 ue618 0.377 1 0V
Cal5¢ le 16 E le GVUL Ve 0217 1595 Ve 654 Jetu? 1eON0
Q. 20y Le 246 PR VIVIY] Ueb%b 1e54% 0.683 Coth4s 4000
0250 Le289% leuwly V0506 le52¢4 0701 [P YY) 1eUU0
Ge3uv 1ea3212 leutbL Je 660 le5u2 Jell6 0.477 laWV
G35V Le3db6 LoV V674 Le484 GLe728 U« 4% 4¢U040
G40 ae 384 i e UV U+ 680 le4lv0 Uc’éﬂ 0o 502 LeWU
Ce45¢ le4ud 1l.0uy U087 1.455 UVeT417 0.513 Le00OU
0.500 Le%dS lLevuwQ Ve0694 Le @4l Us 156 Ue 529 Ae UV
Ce6U8 44465 4+90u Vel «4]l8 4

CeTue Le 508 1.000 VeTi? 1396 U785 0.562 le00V
080U 14540 FRYVIT IV Py P3 ] Le374 U.798 U.584 4000V
CaSuiG 1519 loggy Q.738 14354 °

10Uy aeblz FRYYIVIY) e 7649 le336 C.821 C. 615 1000
leldd leblv 1.000 velo? Le3U3 0.840 O 645 1.000
le2uC le6 18 leUJy Ve 174 1.299 e 843 Qo 6A9 1.000
1e30v 1.721 l.00U 0.785 lec?5 Ce 856 U672 4000
lebuy Le 737 4 evlG va750 l.266 GeB861 Ue b8y le0w0
1.500 1.717¢ 1.00y Lo 8UL L&!‘B OQUIii C.Qgg 1.299
le6VU le8U« 1099 velBia led31 U.881 Ve 116 1.000
l.Tu0 leB34 le.uvuu Vel 10215 L.88S 0.7232 1000
1le8Uu 46861 leLOL Veb35 le2UVU 0.894 Ce 750 1400Q
1900 l.888 1001 V84S L.185 veSV6 Q. 7065 1900
2.0uu 1919 levin2 uve.B858 lel09 OeSl4 Je 784 leUw0
20100 1o 947 1.0U% Ve 869 Lel56 Ue §52¢ Q0. 8U2 e 0OV
2.0V 1977 levd Ue882 Le439 Ve $3C 0.82v 1.000
24300 24004 l.0ub Ue 894 lel26 09317 G.838 1000
2400 2,036 reuu? 0e908 Lelly Ve 545 C.2508 4000
24500 ceCHE 1.v08 VeS¢ l.u95 Ue953 Q. 871 1000
2600 2e %2 lavlu Ve933 l.082 C.95% 0.8695 4000
2700 Leddbd leU iz Ve545 le072 Ve 965 0542 4o 00V
2.800 2¢139 leul3 ve956 ieUbU e 910 U.9528 Ioaao
2.900 2.&59 1.“‘5 Ce$66 1.051 0.9?5 00%2 1-000
3.000 el o Leuald Ve975 LeU%3 Ue 975 0.955 100V
3.1u0 ce191 l.uvl8 Ge983 1.0306 U983 Ge 966 1000
3.20V 2e20U5 l.V1S Ue 595V 1.0L29 Ve 586 0976 1000
303‘0 ‘oi‘-b L.UZ'L 00997 ‘.o“Z" 0.988 0.985 10000
3e4ul e ld3 l1.023 le 0O le021 Ve %90 0.992 1.000
3.5606 20246 l.u24% 1.005 1.020 0.59C G995 14000
3,00y 2229 1.027 les008 LeU18 U.991 Ce 999 LeOUOQ
3.700 2234  1eu28 14012 1.016 ve992 1.006 1000
3.800 Lo lb leviv 14UV LeVUA L Ve 555 leUle 4000
3.900 2¢¢59 leu32 10027 Le0US 0958 leG24% 1000
4.000 2.270 LeU34 JPSNEYY lebiUUL 1.GU0 1.034 1.000
4025 2ed By Le 09 LeU4 4 0.595 leUU2 LeU%6 4000
4e5Uv 4ol 15 levad leLhb Ve 598 lebU1 lLe A7 leWO
&e 150 2e2bc 1001 Lelb Tl 1.003 0.995 Le Ufb Le OUO
S.0uU Cec4l leub1? 1.0U46 leviv 0.995 1.041 1000
5.25u 24234 lev0b3 lel@o l.Ul6 0992 leG38 leUUV
S.500 o246 LeWT0 1e050 1.C2¢ U0eS90C Lleu4u 4eQ00
57150 2223 Le076 Leud4 1.021 0990 leUd% 1e0V0
€e UV 24219 leUBS l.G61 1.623 Ue 989 100‘9 leQUO
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TABLE 5.- Continued.
CecNTokBUVY 11y, X = 23.75 (M

yYiCo) M ¥/ _RHO 1/ v _/ KHQ

Y /1T /£
P InF rHG INF T INF U INF RFOU INF TT INF

UesUuUw Veduu  Lsuub Ved50 <elU3VU  Leuul Ve duu 4o JUV
Uslou  Ue94c¢  1e0uUb  Uedb4 10724 U545  Le318  ieuuu
(WL Levilu leuuob veb9? l.686 Ve 578 Us 345 leWU
Geluu ssv 1l Levubd vebud Le654 Ve 804 e 368 a0 WUV

Caldu Le158 LeUvo Je 629 LebUL veb4b Ve hUb 100V
ve2ul L2eld30L leuub ve 645 Le559 Ue676 Ue437 40UV
vel5u Lec8uy iewud V.58 ie52Y Ue691 Ve 45% le VUV
Teduu 12321  leouut  ve669  1e505 Ua7l4 U.478  l.u0uU
Ge35V 1354 1000 vebl1? 14+485 Le7217 Le493 L e WUV
Cebal Led S L.JU0 Vaebb4 leell Ve737 Ue 504 1e U0V

Leddu | PEYVE] levvuo Ve 691 le45606 Vel46 Vel l.000
005\1\‘ 1.427 1euub veb9? Le443 U.755 (‘.5‘7 A.OUU
Usbuu Ltﬁlb Lewubd Uellu Le4a1 Qo771 ueS4l 1. 00U
CoTuv ie541 levL e veT22 1.393 v.786 Ve 568 1e VUV
CeBuy Le55¢ Leudb Lelda leaslu Je U1l Ve 588 AeUUV
GCeSUU Le 589 1leJuUb ve 1406 134G Ue813 Ue6UL leuvy
1.0uu la021 Lde LG Le 756 le331 0.824 Ce623 Le WUV
leluy 1656 LeVub Vel67 le311 Veld35 Ueb4a 1e UV
le2uU Le O B4 leUubd vell7 1295 o845 Ve 650 le VOO
1.30u LeTa b LeVUb (VR §-Y.- lecll C.855 C.674 100U
LeGuy ITRLY] Leulb V.T98 l.206U VU.865 0.69v de YUU
1«50U le 76U VI Ve Blu le.243 Ve874 Ue TUB 1.v00
lebuv Le8uU9 14006 VeB820 1.2 0.883 Ge U4 4 UV
L0y LeB4y LaUub VeB3i le2lu 0.89¢ Qo742 Le v
l«8uu Le 810 le Uub Le 842 1.194 ue SVl Ve 159 1.900
150y Le9U 1t i.UU6 vel854 iell8 UeSUS Je 176 e WUV
2.Cuv Le926 Levu? U b4 l.165 veS1 6 0. 192 leduv
2.10v 1.653 LleULO Ve BTT 1e452 UeS23 CLe 810 1000
PRV AT Le 916 dalVic L.889 14138 Ve 536 Ve 827 4o WUV
24300 2«Uu7 leuib Le9U2 lel24 U.538 Ce 846 l. 000
2+.4U0 £eV2S 1,U19 Ve9lb iedilld CeS43 C. 864 1000
24500 LeUD LeW 2% Ty LealUd Ue54S G.882 lLeUUU
24600 2.U73 le2% Ve 942 1.092 Ve954 (899 leguu
20U ZeU8Y ieu36 Ue 556 leuB4 Ue 558 Ce9i0 LeUUY
2480V 2e Vb Leu4s Ve969 leul6 Ue96¢ Ue533 As iU
24500 24122 leu5¢C Ve 983 1.068 Ue966 Ve S50 1e0UV
3.000 2el34 leU59 U.997 leU62 Ve 509 Ue 566 40U
2.1300 2+.145 LeUTV leul3 LeUST 0.97¢ 0.984¢ l.0u0
3.200 2el5¢ l.u85 Le028 L.055 Le9173 1« G000 1.000
3+300 teibi 1eU953 LeUSZ LeU5¢ VeS76 LaGL6 Ao WY
EPEY] Cedll Leadidd 1.053 1.045 U.978 I.03u 1000
3.5u0 Ze iBU 1.105 lelb2 leU%1 G.980 Lelkhi 1.000
3.60UV e kBT Le VS 4069 leU31 U.582 1.050 L«000
3.7uu 2:194 iallu le (73 l1.034 V983 1.055 le.Quu
3.8uu 2e 2y lelitz leu749 1e031 Ue985 L.061 L.000
2.90v 2204 Lelid leU8u lev3v V.985 LeLO% le WUV
44C0U 2,205  T1.113  TeGBI 14029  U.986  1.065 1.000
4.259 e 2U4 Leald Leu83 1eU3Y 0.585 laC67 A+ U0V
4e5u0 2+2u3 Leilo 1084 Le30 ve9895 levb? le0UU
4150 Ze198 L.119 LeB4 LeU3¢ V.584 LtelO7 Le000
500U 264194 ledct Lal84 leud4 V.983 Lo U66 4o UUY
5425¢ 24196 4eile leuB6 1.033 Ve984 1.069 1009
5.500 2.:04  141d& LG50 1,031 U.585  1.673 1.000
S5¢75u LedV2 lelc5 Leuyg 1,03y U.985 1.076 14000
6.0uv 2e UG la120 leuS4 leb29 V986 leu?9 1.00v
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TABLE 5.- Continued.

CeNTERBODY 11, X = 25.75 CA

y{cM) M P/ RHO / 1/ U /4 RHCY ﬁ II ﬁ
P INF ®RHC INF T INF U INF KHJU | i

Leluw Ve U Lo@i“ Ue 505 deviU Le LUL Ue UUU 1 «UVV

VeUSu JveB88.a Lol ve 583 17517 Ue515 0o 30V Ae N0
G075 ve 920 leu24 Ve 597 la717 Ue552 U329 1900
Geluu asvulb LeL24 Vabii L6017 ue 586 Ge 358 i 0U0

Celd sedal LelUld wab31i 14625 veb2l Ue 396 Le QU
Oe2uv 1s190u Le u2% Ve 048 la582 Uesbb0 0427 ledvi
Qel5U Le25d leu24% Ve bbb« ie541 Ue 685 Qo453 Le WUV

G.3ul 1299 LeU24 Ua.675 1.518 0.705 Ueb76 lLedVU
Ce25u 1339 Le24 U« 685 Le 494 UeT21 Ue494 400U
0e4uv 10374 Levc4 Veb95 Le4l4 Ue735 CeS11i 4o WUV

C.45u Le40UY Levulh Ve TUS 1454 Ve lu8 Ge5217 leUUV
GeSuu L6435 Le U246 Ve 712 le.438 GCe 758 Ve 54U 1.000
Uebuy Le4b3 Levyc4 Veleb le4iv velié Ve 564 1e OUU
weTUu 1e521 leu24 Ve 738 1,388 Ue 786 Je 582 .0V
C.30u Le 554 Lol Ue 748 l.009 Ue 8UL Ce 599 1.0U0
Q.90 Ls5d% leVi4 U.758 16352 vwelll Uebi5 410000
1«00V l1a6i3 leU24 00767 1335 LeB821 Ge 630 1000
le100 Leb&: leUl% Uel78 le3l? Ue B3¢ Ve 647 LoV
1le20U 1678 &:UZ“ Ve 789 16299 U843 0. 665 leUUO
1e34¢ Le711 1aU2% Ue8UV 1.280C ve853 Q.682 1.000
l.400 ielal levulé Ve8iVU lecb4a Ue 862 G699 1.000
leSuu LeTlv levulée Je82i L6248 U871 Ue 115 1eWUY
1.€04 Le 80U le024% L.832 le¢3i J.881 Ce 733 1000
le?uu 4:8¢9 leVcéh Vels2 lLeci € Le 889 Ge 149 leWo
1.80V 10857 leQ24 Ve 852 le2V2 Le8917 Ce 164 1000
1.900 1,889 LeUl% Je 865 10185 Ve $06 0.784 10000
2eUVUJ Le9143 1eue?  Je876 1.172 0.Si3 0.199 1.0u0
2+ Ll 1.63¢ Leu33 ue 89U lelbu UeGlS U.818 l.0uu
2«20V 1.958 1039 LUe9U% lel4s  Ua54d (o836 4000
2300 L4975 leubl 0.922 leldy Vve925 0.8506 le WOV
Z2e4UlL 1.9838 le vo4 ve939 lsl34 Ve933 V. 876 ieCu0
Z.5uU  2.0U% 1079  0.558  1.1226 Us%37 C.858 1.9
2.6UC eVl 4 le.u99 Ve981 iedli Ve 539 Ce 521 LleWlu
2.70u 2.021 la115 leUL leli4b Ge 943 Ce 544 1000
2.80U 2.05¢  deich 1.U20 1.10Z2 U.5%%  0.%8 IL.v00
25UV 24093 lelli leua2 laUB82 Ue959 1000 1000
3.000 2121 lel2? 1.G58 leUbE U568 lelih Le UV
3.iw0 £e155 Lendd LeUTL 1eG53 UaG14 1.G43 le OUO
3.200 26170 lel27 leG78 leUéd 0.978 le054 1.000
3.3U0 Zo183 Lea2? 1G8S Lel39 0.98] 1064 Ls0UQ
3.400 26191 ledl? 1089 1leU26 440.983 le0¥V 4o UUU
3.500 2199 1.1217 le092 le032 Ve984 leVT5 1eW0
3.6U0 LelU3 lelcd 1,054 leU3U U.585 1.078 1000
3.700 2.203 1e127 leu94 1.930 Je985 l.4178 1000
3.8uu 2,295 1al27 le0LS5 L1029 UeS86€ 1.C79 1000
3.5uv Py 'y Lenrll 1096 LeV2Y U586 leu81l Le WV
4.00u 2.2u8 1e127 1.097 l1.028 Ue986 l082 1000
44254 2e2ii les b 1097 Lelilb VveS87 le.U83 14000
450y £ell5 IYYVS) 1,098 1le025 UV.988 1.U85 A«200
be V) . 1125 le (99 | ) Ue988 1.0b6 1.000
5.00u e dll Lesch 1C99 1,022 0.989 1087 4000
SediU 20218 saelilé 1.098 l.VU23 Ve 989 1486 100U
5e5u0 24214 le124 1.096 1.u25 0.988 1.083 1.000
S.75¢ 24209 ledce 1093 lel21 U.581 leU76 LeOUV
6.CuU 2.2v6 Lei22 1.091 14029 Ve 986 lev 76 leOUV
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TABLE 5.- Continued.

LENTERBUDY 11y X = 27475 CM

YICM) M P4 Kbl /£ ) o/ RMOM /  IT /4
P INF RRU INF T INF U INF RERUU InNF TT InF
© UeBVUL__ ¥eUuy levly ved3i 20030 Yeulu Ue UUvV i.VU0

QeS¢ ve {8V Levuly Ve 90 LeBiLUL UVe4b¢ Ue 276 4 WUV
LeC15 Je 865 10019 Vebil le766 Je506 ve3Ius Le WV
CelUy Ve 955 Leuly LebuB l.?LT ve551 U 341 4 e UV
Geldu teudC Lewly VebSV LebOL ve 599 Ye IV Le WUV
Ueduu ael35 Le 79 Ve b6Y lebléh Ve035 Ged25 leUVU
Ceddv Le i iovly weblHZ 1058 Ve 0O Ue 4DV ‘0002_
Ue3uv cal9i 1o w19 VebY5 Le552 Ce081 U413 Lo QU
Ce35. 1281 leul9 Ve T 1e52% U598 Ne492 levuu
Qe4du 40345 saUlY Velid ie9Ub <2;llz Ce 509 A,UOU.
Ue4dey Le359 LeULTY "% PP 1+49¢% Lel21 0.521 LeVdul
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1400 Le.ubB le4l5 LeuUST 1.338 ve82U va 8617 Lo
| P-VIN lLe 043 Le%ib le( T4 le348 e 831 0.893 1000
lebUU 1679 ae@al FYS R ¥ le<S8 Ue 803 Ve S2V Le00U
leTu Le a6 le%ei? 14109 le2l7 L8553 U948 1000
1.8uy 1750 Lekib leacl L.259 U. 865 0.975 4«00V
LS9y 1188 le9al le1%5 10238 V.877 leU4 1+ U000
24GUL 1,82¢ le4elS 1166 1.218 Lv.888 1.035 1.000
24100 le 865 Lefd2 le186 L1199 ve.898 1006 L+0U0
2.200  1.89E lev2% 1.cu6 1.181 v.908 1.095 1.0
2300 1926 lew2? le224 l.1066 U.916 leldd 1000
2400 1951 labc9 Lol LedS¢ Ue 923 10 145 Le0UV
250V 1915 L1932 4425% lel4l ve929 1.165 J YT
2.€60¢C Le996 le3% lecbb 1133 V.533 le 184 1.000
% ZUV% L4436 ledT6 Ladeb Ve $317 Lo 496 ey 1)
2.8uc  2.UiB  1.436 1.285 1.115 U.91 1.209 1.000
290 2+U25 Le%39 1e 29V 1e115 UeS%e¢ 1246 1000
3.00u 2930 Le 439 40493 4el43 Je 544 led2v seUuU
3.1ud 2932 leb4%y 1.295 lel12 UeS%4 1.223 1.00v
3.2wV £a03¢ Le%39 1294 i1.112 Ge 544 le2d2 1evd0
3.3V 20306 le432 leg9v leliu Ve945 leca9 eV
3.400 Ze0%3 j P°¥ 3 Y L.284 le.du? Ue 5017 le216 1.000
3500 ZoU54 Le4yb Lec?5 LelVa UeS54S Le sV leWUOQ
2.6uUv PAY')} ¥ ) 1394 La268 14(99 V951 1205 L1e0uw0
3.0 2.061 1.376 K257 L¢(95 Ue953 1.198 leyud
3.800 2euT0 Le 36V Lece? ael91L Ue555 20491 AsUVV
3.5uC 2.uBl le341 1.236 L.L85 Je958 le 184 1wy
4.00u CeU9 T lLe32i le223 LeCBG Ge96C ledl4 1.000
4.25v 2.&.‘5 ;.Zo? 1018" 1.067 0.967 1.‘“8 1.000
4a 500 2. 146 1.218 Le153 leUS7 Ue972 ledl} 1.000
4.154 2e403 ledf3 Ledl9 LeU4S 0.976 1eU92 1OV
S5.Uu 2.176 ded3di Leub5 deU43 e 9175 1.C62 LoV
5¢25¢ 2185 1091 le bl 1.038 ve981 1.631 100V
T500  2.158  1.u48 14016  1.032 0U.S8& 1.00V0 1.900
S.750 2+.2u8 leulb Ue979 l.0L28 ve 586 U565 lew0
Balul . 20229 Le964 Le946 10018  Le991 Ce938 1.900
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TABLE 5.- Concluded.

CENTeRDULY 11,

X = 36.75 CN

Y(Cn) M P/  KHU / ) A VI J KHCU ¢ 1 /7
P INF RHU INF T InNf U INF RFOU INF TT INF
Celutu VeVUL 4,370 _weold 03¢ Loy CeQuy Lo WG
LeG5u Jeb1b 131w ve 765 1792 Ve4hB 1 Ge368 LUV
Gell> vebbu 1.37¢ e 179 L0158 VeS1 6 CeUU LeWUV
Celue Je 928 Le3V Vel9a Lel32 Ue 538 Ve4sS 4 WOV
CelSe Je 963 le37u Ve 8UU 10712 Ve555 Velthe leuv
C.2uu seudy 1370 Le 24 £.663 Ve 597 G492 Le WU
Cad5V ;.US?’__}.:ZV Vebs? L0317 uebl8 0.511 40 QLU
CeIun 1126 le371 Le 548 l.617 Ve 533 0536 leviu
Ce250 1446i Le3le L. 058 1599 Y1y C.555 1000
Debuw LedS¢ 14373 veB869 ‘.osal JabOW 0574 1+000
CatSe 1.218 1375 Lebl8 1.565 U672 d.5% 100
GCeSuu Le241l 1376 U680 Le55¢ Le €81 Ue SUS leWUV
CebUe ie28% 20318 VeSU3 1526 U699 LVeb3Z  levui
[ Py $1 9 Le329 le38< LeS21 1.500 0.711 C.66v 1.009
CeBuv 1e3617 le588 Vo939 l.478 e 732 Ue. 688 lewiu
CeSuu is4ut 1394 Ve 958 1.455 Oa 701 U. 116 leOuV
leGuuy Le&42 LehUU 0.577 1.433 UeT01L Ce 104 1000
letuv 1.%486 Aeus Va597 La4J8 e 771 C.774 Le QU
Le2uu 14525 le40Lb latlS 1-3806 Je791 Ve 803 ieuvud
le3uu 16509 1406 let34 1e300 LeBUE Je 834 1+ 000U
1e4Uv 10L& 4249yl 1.U53 L.3306 L.821 Ce E04% le QUU
1500 le065(C Le4ubd leUTU 1.315 veB833 Ve 891 ledUU
le6Uu FeY.Y-17] 1406 1084 10458 ve 843 CeSle ey e T1¢)
leue l.716 L e ULO lelul le218 V855 Ge 544 Le WO
leBuuy lo741 le4ve 1.116 LieCbV V. 864 G+ 564 1e00V
LeSUV ael iy L1400 leadd Lelh% Ca874 0. 9588 ey’ 'V
20000 L4815 letub le149 L.224 Le.885 l.017 l.u0v
2+1U0 L8417 de%uUb le 165 lecQ1 Lo 894 le (%2 LelVU
24200 1826  1.4U6  iedB0 Le19¢ U.SU2 1.065 1.v00
2e3ui 1.943 leeut le 154 1177 ve9loy let87 leOV
2«40V Le9217 1e40ub le 20l 1e165 “.917 Le lb 1000
FIs " 1.9%48 LevuB le22V 1e154 Le92¢ 1.125 1000
2. ¢8uu 1e96¢ la4l2 1.233 lel®5 Ce927 lele3 leduV
2070V Le98c Le%lb Lechd Aeadl Ve 531 le MOV e 'Y
Z2.800 1.995 1.418 1.255 1.i30 0.935 1.173 1.000
2500 2oyt le421 l.2064 leld4 U+538 1+185 100U
2400 Zoule Le%cd Le274 LerdV UeS4UL le 195 LeWUV
3eluu 2eud3 ledch 10216 le116 V942 1e202 lewOV
3.2u0 deVchd Lelch 1279 lells VeS43 Le 2U6 100U
3.3V PAVPR ] Letch Le2T9 ledl% Ve543 le 20O L. VUV
3.4Jv 2.028 le4l4 1279 lelles Ve943 1edut  lelvu
3.5uw0 PAXE DY Le bl Le 2117 ledal2 Le S44 1.200 Leluy
3.6Qu Led32 de9a? 1.275 1.1.42 VeS44 le2u% Le 0V
3.70u 2eu32 le4l3 1.271 1.112 CeS%4 1.20v 1l eVUV
3.8u0 devu3l Lefll l.268 lellds Ve S%4 LelS7 Le WUV
3.5vy 2.U31 Le4ub L0264 Lelal Ve9%4% 1+193 1 euvy
4eCuv 2.U34 1.39¢6 1.257 l.114 Ve 945 Le187 L0000
4,25 &eUs1? dledlo lLecky leald Ve 945 lel?3 Lo WO
4.5uu eV%5 10345 ie217 LeduUd veSael lel53 leduUv
S.15u 2.081 1413 iead3 leuB5 0'955 1e124 1000
5004 Ledb) LetO% Lealdd LeUSS ve9176 1.083 44000
CeddL el 3V l.vol? leus8 1.018 U991 le3S leduv
S50y LecbE Le UV Ue 9%l Levud Le59S Ue $97 LeOUV
S«75v £eiS1 Ue939 Ve99. U.588 1.006 Ge$57 leuvuy
6eC0Y 2.3v3 Ve 897 Ce91lG _ U985 lewvd GeSLT7 1.00v
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TABLE 6.- BOUNDARY-LAYEK PROFILES — CENTER BODY IV MEAN MEASUREMENTS

CENTERRODY IV, X = 14.4 CM

YICN) " P/  RHO / T/ U/  RHOUZ TV /

® INF RHO INF T INF U INF RHOU INF TT INF
0.000 0,000 1.200 0,501 1.995 0.000 0,000 _ 1,000
0.050 0.988 1.000 C.599 1.669 0.572 0.343 1.000
0.075 1.057 1.000 0.613 1.631 0.605 0.371 i.000
0.100 1.114 1.000 0.626 1.598  0.631 _ 0.395 1,000
0.150 1.193 1.000 0.644 1.553 0.667 0.429 1.000
0.200 1.250 1.000 0.658 1.520 0.691 0.455 1.000
0.250  1.293  1.000  0.669 1.495 0,709  0.474 1,000
0.300 1.327 1.000 0.678 1.476 0.722 0-490 1.000
0.350 1.359 1.000 0.686 1.457 0.735 0.505 1.000
0.400 1.388  1.000 0.69% 1,441 0.747 s
0.450 1.412 1.00C 0.701 1.426 0.756 0.530 1.000
0.500 1.436 1.000 0.708 1.413 0,765 0.541 1.000
0:600 1.479 1,000 0,720 1,388 _0.781 0.563 1.000
0.700 1.514 1.000 0.731 1.368 0.794 0.580 1.000
0.800 1.546 1.000 0.741 1.350 0.805 0.59% 1.000
0.900  1.579_ 1,000 0,751 1,331 0.817
1.000 1.612 1.00C 0.762 1.313 0.828 0.631 1.000
1.100 1.648 1.000 0.773 1.293 0.840 0.650 1.000
1,200  1.679 _ 1.000 _ 0.784  1.276  0.850 _0.666 1,000
1.300 1.713  1.000 0.795 1.257 0.861 0.685 1.000
1.400 1.743 1.000 0.806 1.241 0.870 0.701 1.000
1.500  1.776  1.000  0.817  1.224 0.8 7
1.600 1.807 1.00C C.829 1.207 0.890 0.737 1.000
1.760 1.838 1.000 0.840 1.190 0.899 0.755 1.000
1.800  1.867  1.000 0.851 }.176 0.907 0.7
1.900 1.899 1.000 0.863 1.159 0.917 0.791 1.000
2.000 1.929 1.000 0.874 1.144 0.925 0.809 1.000
2.100  1.959 1,000 0.886 1.129 0.933 0,826 _ 1,000
2.200 1.987 1.000 0.897 1.115 0.941 0.844 1,000
2.300 2.016 1.000 0.908 1.101 0.948 0.861 1.000
2.400 2.046 1,000 0.921 _ 1.086 0,956 0.880 _ 1.000
2.500 2.071 1.000 0.931 1.074 0.962 0.89 1.000
2.600 2.094 1.000 0.9¢1 1.063 0.968 0.911 1.000

9

2.800 2.136 1.000 0.959 1.043 0.978 0.938 1.000
2.900 2.156 1.000 0.967 1.034 0.983 0.951 1.000
3,000 2,172 1.003 0,974 1,027 0.986 0.9
3.100 2.187 1.000 0.981 1.020 0.990 0.971 1.000
3.200 2.200 1.000 0.986 1.0l 0.993 0.979 1.000
3,300 _2.208 1.000 0,990 1.010 0,995 0,985  1.000
3.400 2.217 1.000 0.994 1.006 0.997 0.991 1.000
3,500 2.221 1.000 0.996 1.006 0.998 0.99% 1,000
3,600 2.223 1.000 0.997 1.003 0.998 0.995 1.000
3.700 2.228 1.000 C€.999 1.001 0.999 0.998 1.000
3.800 2.230 1.000 0.999 1.000 1.000 0.999 1,000
3,900 2,23 1.000 .000 _ 1.00 .
4.000 2.231 1.00C 1.000 1.000 1.000 1.000 1.000
4,250 2.231 1.000 1.000 1.000 1.000 1.000 1.000
4,500  2.231  1.000 1,000 1.000 1.000 1,00
%.750 2.231 1.000 1.000 1.000 1.000 1.000 1.000
5.000 2.231 1.000 1.000 1.600 1.000 1.000 1.000
5,250 2,231 1,000 1,000 1,900 1.000 1.000 1,000
5.500 2.231 1.000 1.000 1.000 1.000 1.000 1.000
$.750 2.231 1.000 1.000 1,000 1.000 1.000 1.000
6,000 2.231 1,000 1.000 1.000 1.000 _1.000 _ 1.000
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TABLE 6.~ Continued.

CENTFRAODY IV, X = 18.4 Cm

Y({Ccm) M LA RHO / T/ v/ RHOU / 7 /
P INF RHO INF T INF (8 INF RHNU INF TT INF

0.000  0.000 _ 1.000 _0.501 __ 1.995__ 0,000 0.000 1.000
0.050 0.988 1.000 0.599 1.669 0.572 0.343 1.000
0.075 1.057 1.00C 0.613 1.631 0.605 0.371 1.000
0100 1.114 1,000 0.626 1.598  0.631 _ 0.395 __ 1.000
0.150 1.193  1.00C 0.644 1.553 0.667 0.429 1.000
0.200 1.250 1.00C 0.658 1.52C 0.691 0.455 1.000
0.250  1.293 _ 1.000 06.669 1.495 _0.709 0.47% 1,000
0.300 1.327 1.000 0.678 1.476 0.722 0.490 1.000
0.350 1.359 1.000 0.686 1.457 0.735 0.505 1.000
0.400 1.388  1.000  0.69%  1.441 0.747 _ 0.518 _ 1.000
0.450 1.412  1.70C 0.701 1.4?6 0,756 0.530 1.000
0.500 1.436 1.000 0.708 1.413 92.765 0.56¢1 1.000
0.600 1.479 _ 1.00C 0.720 1.388 0,781 0,563 1,000
0.700 1.514 1.00C 0.731 1.338 0N.794 0.580 1.000
0.800 1.566 1.000 0.741 1.350 0.805 0.596 1.000
0.900 1.579 1.000 0.751 1,331 0.817 0.

1.000 1.612 1.00C 0.762 1.313 0.828 0.631 1.000
1.100 1.648 1.000 0.773 1.293 0.840 0.650 1.000
1.200 1.679  1.000 0.784 _ 1.276 0,850 0.666 _ 1.000
1.300 1.713  1.009 0.795 1.257 0.861 0.685 1.000
1.400 1.743 1.000 0.806 1.241 0.870 0.701 1.000
1.500 _1.776 _ 1.00C _C.817  1.224 0,881 0.720 _ 1.000
1.600 1.807 1.000 C.829 1.207 0.890 C.737 1.000
1.700 1.838 1.000 0.840 1.190 0.899 0.755 1.000
1,800  1.867  1.00C  0.851 1.176 0.S07 0.772  1.C00
1.900 1.899 1.000 0.863 1.159 0,917 0.791 1.000
2.000 1.929 1.000 0.874 1.l44 0.925 0.809 1.000
2,100  1.959 _1.000 0.886  1.129  0.933 _ 0.826 1,000
2.200 1.987 1.000 0.897 1.1i5 0.941 0.844 1.000
2.300 2.016 1.00C €.908 1.101 C.948 0.861 1.000
2.400 2,046 1.000  0.921 _ 1.086 0.956 0.880 1.000
2.500 2.070 1.001 0.932 1.074 0.962 0.896 1.000
2,600 2.091 1.002 0.942 1.066 0.967 0.911 1.000
2,700 2.115 __ 1.004 0,953 1.053 0,973 _ 0,927 1,000
2.800 2.131 1.005 0.961 1.046 0.977 0.939 1.000
2.900 2.149 1.006 0.970 1.037 0.981 0.952 1.000
3,000 2.163 1,007 0.977 1,031 0.985__ 0.962 _ 1.000
3,100 2.177 1.008 0.98% 1.024 0.988 0.973 1.000
3,200 2.188 1.010 0.991 1.019 0.990 0.981 1.000
3.300  2.195  1.011 _0.995  1.016 _ 0.992 _ 0.987 _ 1.000
3.400 2.203 1.012 0.999 1.013  0.994 0.993 1,000
3,500 2.205 1.013 1.002 1.01? 0.994 0.996 1.000
3.600 2,205 1.016 1.004 1.012 0.99% 0.998 1.000
3.700 2.204 1.01® 1.007 1.C11 0.994 1.001 1.000
3,800 2.205 1.021 1.009 1.012 0.99% 1.003 1.000
2,900 2.203 1.024 1.0912 1.012  0.994 1.005 1,000
4,000 2.201 1.028 1.014 1.013 0.993 1.008 1.000
4,250 2.196 1.038 1.022 1.016 0.992 1.014 1.000
4,500 2,186 1.050 1,029  1.9020 _ 0.990 1,019 1.000
4,750 2.179 1.062 1.038 1.023 0.988 1.025 1.000
5.000 2.168 1.075 1.046 1.028 0.986 1.031 1.000
5.2% 2,157 1.087 _ [.052 1.034 0.983  1.034 1,000
5.500 2.150 1.099 1.060 1,037 0.981 1.041 1.000
5.750 2.142 1.115 1.072 1.041 0.979 1.050 1.000
6.000 2.142 1.128 1.084 1.04! 0,979 1.062 1.000
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TABLE 6.- Continued.

CENTFOBOOY IV, X = 20.4 CM

Yi{Cw) M P/ RHO / T 7/ U4 RHOU / v 7/

P TNF RHMN INF T INF U INF RHOU INF TTY INF
0.0C0 _0.006 1,000 0,501 _1.995 _0.000 0.00 .0
0.050 0.87% 1.90C C.578 1. 730 0.517 0.299 1.000
0.075 0.917 1.000 N.597 1.67¢ 0.567 0.3138 1.000
0.100 1.051 1. J0¢C 0.612 1.634 0.602 0.369 1.000
7.150 1.154 1. 000 0.63% 1.575 %.650 0.412 1.000
0.2920 1.226 1.200 0.652 1.52% 0.681 0.444 1.000
0.250 1.292  1.000 0.666 l.502 0.704 0.469
0.300 1.323 1.900 0.677 1.478 0.721 0.488 1.000
0.3%0 1.356 1.000 0.685 1.459 0.734 0.503 1.000
0.400 1.384 1. 000 0.693 l. 443 0,745 0,517 1,000
0.450 1,409 1.000 2.700 1.428 0.75% 0.528 1.000
9.500 1.432 1.000 0.707 1.415 0.764 0.540 1.000
0,600 1,475 1,700 C.719 1.390 _ Q.71B0 0.561 1.000
0. 700 1.517 1.500 0.732 1.366 0.795 0.582 1.000
0.800 1. 555 1. 000 0.744 1.345 0.808 0.601 1.000
0,900 1. 591 1.209 Q4755 1,325 Q..
1. 000 1.627 1.000 0.767 1.305 0.333 0.639 1.000
1.100 1. 659 1.000 0.TT7 1.287 0.844 0.656 1.000
1200 1.690 1.000_ 92,728 1,270 0,854 0,612 1.000
1.300 1.718 1. 000 0.797 1.725% C.863 0.688 1.000
1.400 1. 746 1. 009 0.807 1l.240 0.871 0.703 1.000
1,520 1. 774 1.901 0,818 1,224 0.880 0,720 1.000
1.600 1.804 1.001 0.828 1.209 0.889 0.736 1.000
1.700 1.831 1. 002 r.839 1.194% 0.897 0.753 1.000
1,890 1.861 1,004 N.85] 1.179 92,906 0,771  1.000
1.900 1.387 1.005 0.862 1.165 0.913 0. 787 1.000
2.000 1.913 1.006 0.873 1. 152 0.920 0. 804 1.000
2.100 1.939 1,007 0,884 1.139 0.928 0.820 1.000
2.200 1.966 1.008 0.R9¢& 1.125 0.935 0.838 1.000
2.300 1.991 1.010 0.907 1.113 0.942 0. 854 1.000
2.400 2.018 1.011 0.919 1.190 0.949 0.872 1.000
2.500 2.043 1.1712 0.932 1.088 0.955 0.890 1.000
2.600 2.065 1.1916 0.943 1.077 0.961 0.906 1.000
2. 700 2,085 1.018 0,954 1,067 0,966 0,921 1,000
2.800 2.101 1.722 0.964 1.060 0.969 0.935 1.000
2.900 2.116 1.07% 0.974 1,052 0.973 0.948 1.000-
3.000 2.129 1. 02S 0.984 1. 046 0.976 0.960 1,000
3,100 2.143 1.N33 0,993 1.040 0.980 0.97% 1.000
3.200 2.150 1.03¢e 1.001 1. 037 0.981 0.982 1.000
3,300 2.155 1,342 1,008 1. 034 0.983 0.990 }.000
3.470 2.160 1.047 1.015 1.032 0.984 0.998 1.000
3,500 2.162 1.051 1.019 1.031 C.984 1.003 1.000
3.600 2.161 1.05¢ 1.023 1. 032 0.984 1.007 1.000
3.700 2.160 1.061 1.028 1.03? 0.984 1. 011 1.000
3.800 2.158 1.065 1.032 1. 033 0.983 1.014 1.000
3,900 2.157 1.070 1.036 1,033 0.983 1,018 1.000
4,000 2.156 1.075% 1.040 1.034 0.983 1.022 1.000
4.2 %50 2.1852 1.088 1.051 1.C36 0.982 1.032 1.000
4,500 2.148 1.102 1.062 1.038 0.981 1,041 1.000
4,750 2.142 1.115 1.072 1. 041 0.979 1.050 1.000
5.000 2.135 1.131 1.082 1.044 0.978 1.059 1.000
54250 2.130 1.14% 1,098 1. 046 0.977 1.069 1,000
5.500 2.124 1.161 1.107 1.049 0.975 1.079 1.000
5.750 2.120 1.177 1,120 1. 051 0.974 1.061 1.000
6,000 2.111 1.198 1.135 1. NSS 0.972 1.i03 1.000
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TABLE 6.- Continued.

CFNTERBONDY 1TV, X = 22.4 CM

Y(CM) L) L4 RHO / T/ v/ RHOQU / T 7/
D INF RHO INF T INF U TNF  RHOU INF TT INF

0.000 0.000 1.990 _ 0.501  1.995__ 0.000 0,000 1,000
0.050 0.965 1.N000 0.595 1.682 0.561 0.33&% 1.000
0.075 1.042 1.000 0.610 1.639 0.598 0.365 1.000
0.100 1.100 1.000 0.622 1.606 0.625 _ 0.389 _ 1.000
0.150 1.193  1.000 0.644 1.553 0.667 0.429 1.000
0.200 1.25 1.00C 0.659 1.518 0.693 0.456 1.000
0.25C  1.297 _ 1.000  0.670  1.493 0.710 0.476 1,000
0.300 1,334 1.000 0.680 1.4T1 0.725 0.493  1.000
0.350 1.366 1.000 0.688 1.453 0.738 0.508 1.000
0.400  1.394 1,000 0.696 _ 1.437 0.749 _ 0.522 1,000
0.450 1.415 1.000 0.702 1.42% 0.757 0.532 1.000
0.500 1.439 1.000 €.709 1.411 0.766 0.543 1.000
0.690 1,485 1.000 _0.722 1.384 0,783 0,566 1.000
0.700 1.523 1.00C 0.73% 1.363 0.797 0.585 1.000
0.800 1.561 1.000 0.745 1.342 0.810 0.6064 1.000
0.900 1,597 1,000 0,757 1,32] 0.823 0,623 1.000
1.000 1.630 1.000 0.767 1.303 0.834 0.640 1.000
1.100 1.662 1.000 0.778 1.295 0.845 0.657 1.000
1.200 _ 1.689  1.001 _0.788  1.270 0.854 0.673 1.000
1.300 1.715 1.N04 2.799 1.2%6 0.862 0.638 1.000
1.400 1.740 1.006 2.809 1.243 0.870 0,704 1.000
1.500 _1.767 _ 1.008 0.821 _ 1.228 0.878  0.721  1.000
1.600 1.790 1.012 9.832 1.216 0.885 0.736 1.000
1.700 1.815 1.016 0.844 1,203 0.892 0.754 1.000
4800 1.8640 1.0l18 _ 0.856 _ 1.189 0.9 0.770 0
1.900 1.864 1.022 0.868 1.177 0.907 0.787 1.000
2,000 1.888 1.025 0.880 1.165 0.913 0.87% 1.060
2,100  1.907  1.03C 0,892  1.155 0.919 0,820 1,000
2.200 1.928 1.035 0.905 1.14& 0.925 0.837 1.000
2.300 1.953 1.039 0.918 1.132 0.931 0.855 1.000
2.400  1.976  1.744  N.931 1.120 0.938  0.873 _ 1.000
2.500 1.998 1.048  0.945 1.109 0.943 0.892 1.000
2.600 2,022 1.053 0.960 1.098 0.950 0.911 1.000
2,700 2.044  1.059 0.975 1,087 0,955 0,931 1,000
2.800 2.063 1.064 0.988 1.078 0.960 0.948  1.000
?.900 2.081 1.069 1.000 1.069 0.965 0,965 1.000
3.000  2.095__ 1.074 _ 1.011 _ 1.062 0.968 0.979 _ 1.000
3.100 2.109 1.079 1.022 1.056 0.971 0.992 1.000
3,200 2.117 1.085 1.031 1.052 0.973 1.004 1.000
3,300 2.121 _ 1.091  1.039  1.050 0.974 1.012  1.000
3.400 2.124 1.096 1.045 1.049 0.975 1.018 1.000
3.500 2.125 1.101 1.050 1.049 0.975 1.024 1.000
3,600 2.127 1.107 1.056 1.048 0.976 1.031 1.000
3.700 2.126 1.112 1,061 1.C49 0.975 1.035 1.000
3.800 2.125 1.120 1.068 1.049 0.975 1.042 1.000
3,900  2.123  1.127 _ 1.074__ 1.049  0.975 _ 1.047 _ 1.000
4.000 2.123 1.133 1.080 1.050 0.975 1.053 1.000
4,250 2.121 1.149 1.09¢ 1.050 0.974 1.066 1.000
4,500 2,116 1,167 1.109 1,053 0.973 __ 1.079__ 1.000
4.750 2.109 1.185 1.123 1.056 0.972 1.091 1.000
5,000 2.101 1.205 1.137 1.060 0.969 1.102 1.000
5.250  2.093 1.224  1.151  1.C63  0.968  1.114 1,000
5.500 2.085 1.242 1.164 1.067 0.966 1.124 1.000
5.750 2.07% 1.265 1.180 1.073 0.963 1.136 1.000
6.000 2,062  1.287  1.194 1,078 0.960  1.146  1.000
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TABLE 6.- Continued.

CENTFRARONY 1V,

X = 26,4 CM

YicM) . M P/ RHO / T/ u 7 RHOU / TT /7
’ P INF RHO INF T INF U INF RHNU INF TT INF
0.200 __ 0,02¢  1.000 0.501 1.995 0.000 _0.000 1,000
0.050 1.8311 1.900 0.571 1.752 0.49 0.282 1.000
0.07% N,922 1.99C 0.58€& 1.705 0.540 0.317 1.000
0.100 0.999 1.000 0.601 1.663 0.578 0.347 _1.000
0.1%50 1.110 1.900 0.625 1.601 0.629 0.393 1.000
0.200 1.193 1.700 C.644 1.553 0.667 0.429 1.000
0.250 1,758 1.070  0.660 1.516 0.69% 0.458 __1.000
0.300 1.304 1.7900 0.672 1.486 2.7'3 0.479 1.000
0.350 1.345 1.000 0,682 1.465 O0.730 0.498 1.000
0,400 1.381  1.000  0.692  1.445 0,744 0,515 1,000
0.450 1.409 1.000 0,700 1.428 0.755 0.528 1.000
0.507 1.432 1.900 0.707 1.415 O T6&4 0.540 1.000
0,600 1,479 1,000 0,720 1,388 0,781 0,563 1.000
0.700 1.517 1.00C 0.732 1.366 92.795 0.582 1.000
0.87%0 1.551 1.000 0.742 1.347 0.807 0.599 1.000
9 <5 7 0
1.000 1.61C 1.702 0.76¢3 1.314 0.827 0.631 1.000
1.100 1.643 1.005 0.775 1.296 0.838 0.650 1.000
1.2090 1.672 1.007  0.787 1,280 0,848 0,667 1,000
1.300 1.791 1.910 2.799 1.264 C.857 0.685 1.000
1,400 1.730 1.013 0.812 1.248 0.866 0.703 1,000
500 755 . 2 35 874 7
1.600 1,783 1.024 O0.,R40 1.220 0.883 O0.741 1.000
1.700 1.807 1,032 0.854 1.207 0.890 0.760 1.000
1,800 1.83% 1,038 0,870 1,193 0,898 0.781 3.000
1.900 1.858 1.042 0.883 1.180 0.905 0.799 1.000
2.000 1.881 1.048 (C.897 1.148 0.912 0.818 1.090
2,100 1,906  1.95%  0.913  1.155  0.919 0.838 _1.000
2.200 1.927 1.067 0.927 1.145 0.924 0.857 1.000
2.300 1.949 1.769 0,943 1.13%4 0,930 0.877 1.000
2.400 1.969 1.076 0.95f@ 1.124 0.936 0.89 1,000
2.500 1.991 1.084 0.974 1.113 0.941 0.917 1.000
2.600 2.009 1.291 90.988 1.104 0.946 0.935 1.000
7 2,025 09 02 09 9
7.800 2.€039 1.105 1.015 1.C89 0.954 0.968 1.000
2.900 2,053 1.113 1.028 1,083 0.958 0.584 1.000
3.000 2.065 1,121  1.04ft  1.077  0.961 1.000 1.000
3.100 2.076 1.128 1.053 1.072 0.963 1.015 1.000
3.200 2.085 1.136 1.064 1.067 0.966 1.027 1.000
3,300 2.090 1.144 1,075 1,065 0,967 1.039 1.000
3.400 2.097 1.152 1.08% 1,062 0.968 1.050 1.000
3.500 2.101  1.15% 1.094 1.060 0.970 1.060 1.000
3,600 2.104 1.167 1.103 1.058 0.970 1.071 1.000
3,707  2.106 1.176 l.1l1 1.C"8 0.970 1.078 1.000
3,800 2.103 1.184 1.1i9 1.059 0.970 1.085 1.000
3.900 2.102  1.1°2  1.12€ 1,059 0.970 1,092 1.000
4,000 2.100 1.201 1.133 1.060 0.969 1.098 1.000
4.250 2.091 1.224 1.150 1.064 0.967 1.112 1.000
4,500 2,084 1,246 1.167 1.068 0,965 1.126 1.000
4.750 2.073 1,267 1.180 1.073 0.963 1.136 1.000
$.0C0 2,058 1.291 1.195 1.030 0.959 1.146 1.000
54250 2.C49 1.312  1.710  1.03% 0,957 1.157 1.000
$.500 2.024 1.360 1,240 1.096 0.950 1.179 1.000
S.75C 1.992 1.422 1.278 1.112 0.942 1,204 1.000
6,000 1.955 1.505 1.331_ 1,131 0,932 1,241 1.000
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TABLE 6.- Continued.
CENTFRRODY TV, X = 26,4 CM

YiCM) M P/ _RHO/ T 7 U/ __RHOU / _ TT /
P INF RHD INF T INF U INF_RHOU INF TT INF

0.000_ _0.000_ 1.012  0.507 __1.995_ _ 0.000 __0.000 1,000
0.050 0.821 1.912 0.57€ 1.758 0.488 0.281 1.000
0.075 0.843 1.912 0.579 1.747 0.500 0.290 1.000
0.100 0.536 1.012 0.596 _ 1.697 _ 0.547 _ 0.326  1.000
0.150 1.011  1.012 0.611 1.657 0.583 0.356 1.000
0.200 1.123 1.012 0.635 1,594 0,635 0.403 1.000
0.250 1.196  1.012 0.652  1.552  C.668 0.436 1,000
0.300  1.256 1.012 0.667 1.517 0.593 0.463 1.000
0.350 1.305 1.012 0.680 1.488 0.T14 0.485 1.000
0.400  1.349 1,012 €.692 1.463 __ 0.731 0,506  1.000
0.450 1.381 1.712 0.701 1.445 0.T44 0.521 1.000
0.500 1.412 1.012 0.709 1.427 0.756 0.536 1.000
0. 600 1.465 _1.012 0,72 1,396 0.776 0,562 1,000
0.700 1.509 1.012 0.738 1.371 0.792 0.585 1.000
0.800 1.547 1.012 0.750 1.350 0.805 0.604 1.000
0.900 1.574 1.018 0,763 1,334 0,815 0,622 1,000
1.000 1.601 1.024 0.777 1.319 0.824 0.640 1.000
1.100 1.627 1.030 0.790 1.304 0.833 0.658 1,000
1.200 _ 1.656  1.036 0.804 1.2%9  0.843 0,678 1,000
1.300 1.680 1.042 0.818 1.275 0.851 0.695 1.000
1.400 1.710 1.948 0.833 1.259 €.860 0.716 1.000
1.500 1,737 1.056 0,848 1,244 0,869 0,737 1,000
1.600 1.760 1.064 0.864 1.232 0.876 0.756 1.000
1.700 1.785 1.073 0.880 1.219 0.883 0.777 1.000
1,800 1.805 1.085 0,898 1.208 0.889 0,799 1,000
1.900 1.828 1.096 0.916 1.196 0.896 0.821 1.000
2.000 1.847 1.108 0.934 1.186 0.902 0.843 1.000
2,100 1.267  1.119  0.952 1,176 _ 0.907 86
2,200 1.890 1.131 0.972 1.16& 0.91%4 0.888 1.000
2.300 1.995 1.145 0.991 1.156 0.918 0.910 1,000
2.400  1.921  1.158 1.009 1.148 0.923 0.931 1.000
2.500 1.939  1.168 1.026 1.139 0.928 0.951 1.000
2.600 1.955 1.181 1.044 1.131 0.932 0.973 1.000
2969 1,192 1,060 1,124 0,936 0,992 1,000
2.800 1.983 1.202 1.077 1.117 0.940 1.012  1.000
2.900 1.995 1.713  1.092 1.111 0.943 1.030 1.000
3,000 2.008 1,224 1.109  1.104 0.946 _ 1.049 1,00
3.100 2.015 1.236 1.123 1,101 0.948 1.064 1,000
3,200 2.022 1.745 1.134 1.098 0.950 1.077 1.000
3,300 2,028  1.255  1.146 1,095 0,951  1.090 1,000
3,400 2.031 1.264 1.156 1.093 0.952 1.101 1.000
3,500 2.033  1.274 1.166 1.092 0,953 1.111 1.000
3.600 2.036 1.281 1.175 1,091 0.953 1.120 1.000
3,700 2.039 1.291 1.185 1.090 0.956¢ 1.130 1.000
3,800 2.043 1.297 1.192 1.€88 0.955 1.139 1.000
3,900 2.043  1.304 1.199 1.087 0.955 1.146 1,000
4.000 2.045 1.310 1.206 1.C86 0.956 1.152 1.000
4,250 2,048 1,324 1.220 1.085 0.956 1.167 1.000
4.500 2.026 1,364 1.245 1.095 0,951 1.184 1,000
4,750 2.012 1.394 1.264 1.102 0.947 1.198 1.000
5.000 1.989 1.439 1.292 1.114 0,941 1.216 ..000
5,250 1,970 1,485 1,322 1,124 _ 0.936 _1.237 _ 1.000
5.500 1.970 1.485 1.322  1.124 0.936 1.237  1.000
5.750 1.966 1.485 1.320 1.125 0.935 1.234 1.000
6.000 1.963  1.485  1.318  1.127 0.934 1.231 1.000
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TABLE 6.~ Continued.

CFNTERRONY [V, X = 28.4 CM

Y{CM) LJ P/ RHO / T/ v/ RHOU / 17 7/
T T pINE

RHO TNF "T INF U INF RHDU INF TT INF

c.N00 0,000 1.109 0,556 1,995 0.N00 __ 0,000 1.000
0.050 0,767 1.109  0.621 1.785 0.459 0.285 1.000
0.075 0.797 1.109 0.626 1.771 0.47% 0.298 1.000
0,100  0.81% 1.139 0.630 1. 760 N.486 0.3207 1.000
0.150 0.866 1.115 0.643 1.735 0.511 0.329 1.000
0.200 0.618 1.125% 0.659 1.708 0.538 0.354¢ 1.000
N.250 0.974 1.135  C.677 _ 1.677 _ 1,566 _0.383 1. 000
0.300 1. 036 1.14° 0.699 1.643  0.595% 0.416 1.000
0.3%50 1.113 1.158  0.724 1.599 0.631 0.457 1.000
0.400 1.170 1.170  0.747 1.567 0.656 0.490 1,000
0.450 1.216 1185 0,770 1.549 0.676 0.521 1.000
0.500 1.256 1.720C n.791 1517 0.693 0.549 1,000
0.600_  1.314 1.730 0.830 1,433 0,717 0,595 1,000
0.700 1.34R 1.270 0. 868 1.463 0.731 0.635 1.000
N.800 1.372 1.209 9.903 1.445 0.741 0.669 1.000
1.000 1.398 1.382 €.963 1.434 0,751 0.723 1.000
1.100 1.415 1.490 0.982 1.425 0,757 0. 744 1.000
1,200 1.442 _ 1.394 _ 0.989 1.409  0.768 0.759 1,000
1.300 1.474 1.1392 0.9913 1.391 0.779 O0.776 1,000
1.400 1.514 1.364 0.97 1.368 0.794 0.791 1.000
1.500 1.560 1.333 0.99% 1.342 0,810 0.805 1.000
1.600 1.600 1.716 C.997 1.319 0.824 0.822 1.000
1.700 1.652 1.28% 0,995 1,291 0.841 0,838 1.000
1.800 1.692 1.267 _ 0.998 1.269 _ 0.85% 0.853 1,000
1.900 1.737 1.248 1.003 1264 0.869 0,972 1.000
2,000 1.778 1.736 1.0!1 1.723  0.881 0.891 1.000
2.100  1.813 1. 230 1.02? 1.2C4 N.892 0.91] 1,000
2.200 1.R48 1.224 1.033 1.196 0.902 0.931 1.000
2.300 1.879 1.224 1,047 1.170 0.911 0.953 1.000
2.400 1.902 1.23C 1.063 1.157 0.917 0.975 1.000
2.500 1.922 1.742 1,093 1.147 0.923 0.999 1.000
2.600 1.941 1.255 1.103 1.138  0.928 1.023 1.000
2.700 1.960 1,267 1.122 1.128 0,933 1.048  1.700
2.800 1.969 1,285 1.143 1.124 0.938 1. 069 1.000
2.900 1.984 1.797 te162 1.116 0.940 1.092 1.000
3,000 1.994 1.309 1,178 1,111 0,942 1.110 1.000
3,100 2.002 1.321 1.193 1.108 0.944% 1.127 1.000
3.207 2.008 1.333 1.207 1.106 0.946 1.142 1.000
3,300 2.015% 1,342 1.219 1.101 0.948 1. 155 1.000
3.400 2.029 1.339 1,224 1.09% 0.952 1.165 1.000
3, 500 2.041 1.733¢ 1.227 1.088 0,95 1.172 1.000
3,600 7,049 1.232 1,229 1.085 0.9%6 1.176 1.000
2, 700 2.042 1. 349 1.236 1.088% 0.955 1.181 1.000
3.800 2.035 1.358 1.244 1.091 0.9%3 1.18 1,000
3,900 2,030 1,370 1,752 1.09% 0,952 1,192 1.000
4,000 2.021 1.388 1.264 1.098 0.949 1.200 1.000
4,250 2,000 1.427 1.287 1.108 0.944 1.215% 1.000
4.500 1. 981 1. 461 1.306 1.118 0.939 1.227 12000
4,750 1.987 1. 455 1.305 1.115% 309’01 1.227 1.000
5.000 1.993 1.442 1.297 1.112 0.942 1.222 1. 000
56250 1,997 1.430  1.289  1.110 0.943  1.216 1,000
5e 500 2.102 1.418 1.280 1.108 0.944 1. 209 1.00&\
5.750 2.006 1.406 1.272 1.105 0.946 1.203 1.000"
6.000 2,011 1.354 1.264 1.103 0.947 1,196 1,000 \
\,
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TABLE 6.- Continued.
CENTERPNDY 1V, X = 0.4 CM

Y(C™) M P/ PHD / T/ U/ _ RHOU /7 TT /
5 INF RHC TNF_ Y INF ) INF RHOU INF TT INF

0.000 0,000 1,285 0.546 _1.995 0,000 0,000 1.000
0.050 0.868 1.285 0,701 1.832 0.405 0.284 1.000
0,075 0,687 1.291 9.708 1.823 0.416 0.294 1.000
0.100 0,714 1.295 N.715 1.811  0.431 _ 0.308 _ 1.000
0.150 0.747 1.305 0.727 1.795 0.449 0.326 1.000
7,200 0.791 1.31& 0.742 1.774 0.472 0.350 1.000
0.250 0,841 1.3?7  0.759 _ 1.748 __ 0,498 0,379 1,000
0.200 0.896 1.339  0.779 1.719 0.526 0.410 1.000
0.350 0.953 1.352 0.800 1.688 0.555 0.44% 1.000
0.400 0.998  1.367  0.822  1.664 0.577  Q.474 1.000
0.450 1.039 1.382 0.842 1.641 0.597 0.502 1.000
0.500 1.075 1.400 0.864 1.621 0.613 0.530 1.000
0,600 1.133 1,435 0,904 1.587 0,640 0,579 1.000
0.700 1.136 '.469 0.944 1.557 1.664 0.626 1.000
0.800 1.231 1.503 0.982 1.531 0.683 0.67T1 1.000
0.900 1.269 1.53°% 1,017 1,509 0,699 0,710 1.000
1.000 1.305 1.564 1.050 1.489 O0.714 0.750 1.230
1.100 1.335 1.594 1.084 1.471 0.726 0.787 1.000
1.200 1.364  1.624  1.117  1.454_  0.737  0.824  1.000
1.300 1.390 1.648 1.145 1.439 0.748 0.856 1.000
1,400 1.408 1.679 1.175 1.429 0.754 0.886 1.000
1.500 1.427 1.703  1.201 1,418 0,762 0,915 _ 1.000
1.600 1.444  1.727 1.227 1.408 0.768 0,943 1.000
1.700 1.461 1.752 1.252 1.398 0.774 0.970 1.000
1,800  1.479 _ 1.770  1.27% _1.388 0,781  0.996 1,000
1.900 1.497 1,783 1.298 1,377 0.788 1,023 1,000
2.000 1.524 1.788  1.312 1.362 0.797 1.046 1.000
2.100  1.552  1.788  1.328 1,347 _0.807 1.072 1,000
2.200 1.578 1.788 1.342 1.332 0.816 1.096 1.000
2.300 1.61&4 1.764 1.345 1.312 0.829 1.114 1,000
2.400  1.657 1,727  1.341 1.288  0.843  1.131  1.000
2.500 1.716 1.661 1.372 1.256 0.862 1.140 1.000
2.600 1.796 1.564 1.289 1.213 0.887 1.143 1,000
2.700 1.888  1.455 1,249 1,165 0,913 1.141 1,000
2.800 1.912 1.447 1.252 1.1%2 0.920 1.152 1.000
2.900 1.935 1.430 1.254 1.141 0.927 1.182 1,000
3,000 1,956  1.418  1.255 1.130 0.932 1.170 _1.000
3.100 1.974 1.406 1.254 1.121 0.937 1.175 1.000
2,200 1.991 1.79& 1,252 1.113 0,941 1.1719 1,000
3.300 2,002  1.388 1.253  1.108  0.944 1.184 1.000
3.400 2.012 1.382 1,253 1.163 0.947 1.187 1.000
3.500 2.022 1.376 1.253 1.098 0.950 1.190 1,000
3,600 2.030 1.370 1.252 1.094 0.952 1.192 1.000
3.700  2.024  1.382  1.260 1.€97 0.950 1.197 1.000
3.800 ?2.016 1.394 1.266 1.101 0.948 1.201 1.000
3,900 2.018  1.39_  1.267  1.100 0.949 _1.202 _1.000
4,000 2.019 1,394 1.268 1.C99 0.949 1.203 1.000
4,250 2.021 1.394 1.269 1.098 0.949 1.205 1.000
4,500  2.019 1,394 1,268  1.099 0.949  1.203  1.000
%.750 2.018 1.394 1.267 1.100 0.949 1.207 1.000
5.000 2.014 1.394 1.265 1.101 0,948 1.199 1,000
$.250  2.0i1  1.394  1.264  1.103 0,947 1.196 1.000
5.500 1.987 1.41"7 1,272 1.11% 0,940 1.196 1,000
5,750 2.01% 1.364 1.238 1.101 0.948 1.174 1.000
6.000 2.008 1,333 1,207 1.104 0.946 1.142 1.000
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TABLE 6.~ Continued.

CENTERSNBY IV, X = 32.4 (M

Y{cw) M P/ RHD / T4 u /7 RHOU / 1T 7/

P INF RHQ INF T INF U INF RHOU INF TY [INF

0,000 0.000 1,564 0,784 1,995 _ 0,000 0,000 1.000
0.050 0.519 1.564 0.826 1.893 0.320 0.26% 1.000
0.075 0.537  1.564 1,829 1.89% 0.331 0.27% 1.000
0.100 0,563  1.564_  0.833  1.876 0,346 0.288 1.000
0.150 0.619 1.564 0.844 1.853 0,378 Qg319 1.000
0.200 0.681 1,564 0.856 1.876 0.413 0.3%53 1.060
0250 0,762 1,564 _ 0.870 1.797 0.446 _ 0.1388 1.89g_
0.370  0.807 1.%k4 1,886 1.765 0.481 0.426 1.000
0.350 0.%9 1.564 0,902 1.73& 0.513 0.46% 1,000
0.400 0.932 1.56&4 0,920 1.700 0,565 0.501 1,000
N.450 0.977 1.565 0.,93% 1.675 0.567 0.%30 1.000
0.500 1.018 1.56& 0,948 1.652 0,587 0.556 1.000
D600 1.09% _ 1570 0.975 1,610 0,622 1,606 1.000
N.7TN0  1.140  1.5%82 0.999 1.584 0.843 0.642 1,000
0.800 1.205 1.596 1.032 1.546 0.672 0.693 1.000
0,990 1,248 1,616 _1.062 1,521 0,690 0,733 1,000
1.009 1.28% 1.634 1.089 1.%00 0,705 0.768 1.000
1.100  1.318 1.653 1.116 1.481 0,719 0.803 1.000
1.200_ 1.355_ 1.677  1,145_ 1,459 0.734 0.840  1.00Q
1.700  1.391 1,687 1,173 1,439 0.748 0.877 1.000
1.400 1.420 1.709 1,202 1.422 0.759 0.913 1,000
1.500 1,444  1.745 1,240 1.498 0,768 0,953 1,000
1.600 1.472 1.776 1.276 1.392 0.779 0.994 1.000
1.700  1.494  1.80¢ 1,309 1.380 N.786 1.029 1.000
1,890 1.519  1.836  1.345 1.365 0,796 1.070 1,000
1.900 1.552 1.84% 1.373 1.347 0.807 1.108 1.000
2,000 1.%84  1.861 1.400 1.329 0.818 1.146 1.000
2190 1.610 1.867 1,420 1.314 0.827  1.17%  1.000
2,200  1.633 1.R67 1.435 1.301 0.835 1.198 1.000
2.300 1,653  1.867 1.447 1,250 0.842 1.218 1.000
2.400 1,675 1.855  1.451 1,278 0.849 1.232 1.000
2.500 1.662 1,842 1.452 1.269 0.854 1.241 1.900
2.600 1.731 1.  }  1.433 1,248 0.867 1.242 1.000
2,700  1.758  1.745 1l.416 1.233  0.875  1.239 1,000
2.800 1.795 1.685 1,389 1.213 0.886 1.231 1.000
2,900 1.827 1.636 1.367 1,197 0.896 1.225 1.000
3.000 1.859  1.588 1.3246  1.130 0,905 1.218  1.000
3.100  1.885 1.552 1.330 1.166 92.913 1.214 1.000
3,200  1.912 1.515 1,315 1.152 0.920 \l.210 1.000
3300 1.935  1.485 1.302 1.141  0.927 1,206  1.000
3.400 1.955 1.461 1,291 1.131 0.932 1,204 1.000
2.500  1.974 1.436 1.281 1.171 0.937 1.201 1.000
3.600  1.999  1.40& 1.268 1.1179 0.944 1,197 1.000
3.700 2.001 1.496 1.269 1.108 0.944 1,199 1,000
A.R00 2,001 1.49¢  1.269 1,108 0,944 1.199 1,000
3.900 2.001 1.,40€&  1.269 1,108  0.944  1.199 1,000
4,000 1.999 1,406 1,268 1,109 0.944 1.197 1,000
4.250 1.993 1,406 1.264 1.112 0.942 1.191 1.000
4,500 1,994 1.388 1,248 1,112 0,942  1.176 _ 1.000
4,750 2,010 1.345 1.219 1.103 0.947 1.154 1.000
5.000 2.014 1.309 1,188 1.101 0.948 1.126 1.000
5.250 2,025 1,261 1,150 1,096 0.950 1.093 1,000
5.%00 2.C44 1.200 1,104 1,087 0.955 1.055 1.000
5,750  2.098  1.107 1,040 1,061  0.969 1.007 1.000
A.000 2,125  1.767  0.994 1,048 0,975 0.970 1.000
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TABLE 6.- Continued.

CENTFRRBONY IV, X = 34,4 (M

yiesy, . om py RHN / T/ u / RHCU / TV /
- P INT RHO TINF T INF U INF PHOU INF TT INF
0.000 0.000 1.606 0,805 1,995 _ 0,000 0.000 1.000

0,050  0.677 1.A0€6 0.864 1.8%8  0.371 0.321 1.000
0,075 0.643 1.606 72 1.843  0.391 0.341 1.000
0.100 0.67 1.606 <BT9  1.828 0,410 0.360 1.000
qﬁ.1§? 0.736  1.60&6 0.892 1.800 0.443 0.365 1.000
o2 0.795 1.606 0.907 1,771 0.474 04430 1.000
0250 0.84F  1.606 0,921  1.744 _ 0.502 0.462 1,000
0.300 0.895 1.607 0.935 1.720 0.526 0.492 1,000
0.250 0.938 1.608 0.948 1.697 r.548 0.519 1.000
0.400 0,974 1,610 0,960 1,677 0.566 0.563 _ 1.000
n.450 1.01? 1.611 0.973 1.656 0.53% 0.568 1,000
0.500 1.843 1.513 0.98& 1.639 0.598 0.589 1.000
0,600 1,101 1,618 1,008 1,606 0,625 0,630 1,000
0.700 1.155 1.62? 1,030 1.575 0.650 0.669 1.000
0.800 1.204 1,628 1.053 1.546 0.671 0.707 1.000
0900 1,751  1.6%% 1,075 1,520 0,691 0,733 1,000
1.000 1.295 1.640 1.095 1.49% 0.710 0.779 1.000
1.100  1.336 1.648 1,121 1,470 0.726 0.814 1.000
1,200 1.374  1.658  1.145 1,448 0,741 0,849 1,000
1.300 1.4® 1.669 1.1569 1.427 0,755 0.883 1.000
1.400 1.443  1.685 1,196 1.409 0.768 0.918 1.000
19500 1.475 1.702 1,224 1,390 0,780 0,954 1.000
1.600 1.506 1.721 1.254 1.372 0.791 0.992 1.000
1.700 1.537 1.739 1.283 1.355 0.802 1.029 1,000
1.800 1,566  1.758  1.313  1.339 0,812 1,%%1___1;n9n_
1.980 1.596 1.772 1.341 1.322 0.823 1.3 1.000
2.8500 1.626 1.788 1.370 1.305 0.833 1.141 1,000
2.100 1,654 _ 1.806 1,400 1.290 0,842  1.179 1,000
2.200 1.677 1.830 1.433 1.277 0.850 1.218 1.000
2.300 1.699 1.842 1.456 1.265 0.857 1.247 1000
2.400  1.73®  1.855  1.489  1.245 0.868  1.293 1,000
8.500 1.766 1.855 1.509 1.229 0.878 1.325 1.000
2.600 «793 1.847 1.517 1.214 C.B86 1.34&4 1.000
2700  1.811  1.830 1,519 1,205 0,891 1,354 1,000
2.800 1e731 1.806 1.512 1.195 0.897 1.356 1.000
2.908 1.843 1.782 1.503 1.186 0,902 1.356 1.000
3.000 1.852 1.758 o 1,485 1,186 0,903 1.34 0
3,100 1.848 1.733 ° 1.462 1.186 0,902 1.313 1. 000
3.200 1.854  1.697 1.435 1.182 @904 1.297 1.000
3.300 1.867 1.648  1.402 1.175 0,908 1.273  1.000
3,400 1.883 1.600 1.371 1.167 0.912 1.250 1.000
3.500 1.902 1.545 1.335 1.157 0,917 1.225 1.000
3.600 #.935 1,479 1.296 1.141 0.926 1.201 1.000
3.700  1.970  1.412 1.257 1.126 0,936 1.176 1.000
3.800 2.004 1.352 1,221 1.107 0.945 1.154 1.000
9900 2,041 &.291  1.186 1.089 0,954  1.132 1.000
%.000 2.080 1.230 1.150 1.070 0.964 1.109 1.000
4.250 2.112  1.152 1.092 1.056 0.972 1,062 1.000
4,500 2,151 1,09 1.053 1,036 0,982 1,033 1,000
4. 750 2.188 1.03 1.011 1.019 0.990 1.001 1.000
5.000 2,217 0.982 0,976 1.006 0.997 0.973 1.000
5.250  2.226 0,958 0,955 1.002 0.999 0.956 1.000
5.500 2.257 0.921 0.932 0,988 1.006 0.937 1.000
%750 2,280 0897 0,917 0.978 1.011 9.927 1.000
6,000 2.297 0.885 0.911 0.971 _1.015  0.925 _ 1.000
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TABLE 6.~ Continued.

CENTERRNDY 1V, X = 36.4 CM

Y{cey M L4 RHN / T/ u/ RHOU / T /

P INF RHO TNF T TNF U INF RHOU INF TT INF

0.070 0,000 1,606 _0.805 1,995  0.000 0.000 _ j.000
0.050  0.650  1.606 0.R73  1.840 0.395 0.345 1.000
0.075 0,701 1.606 0.884 1.817 0.424 0.375 1.000
0,100 0,753  1.60€6 0.896 1.792 0,452 0,405 1,000

0.150 0. 815 1.606 0.912 1.761 0.485 0. 442 1.000
0.200 0.870 1.606 0.927 1.733 0.513 0.476 1.000
Ne250 _ 0.99% 1.604 0.935 1.714 0.531 0.497 1,000

0.3200 0.96 1.601 0.946 1.692 0.552 0.522 1.000
0.350 0,984 1, 599 0.956 1.672 0.570 0.545 1.000
0.400 1.019 1.596 0,966 1.652 0.587 0.568 1000

0.450 1. 050 1.594 0.975 l1.635 0.602 0.587 1.000
0.500 1.079 1.592 0.983 1.6198 0.615 0.605 1.000
0.600 1.139 1.588 1,002 _1.584 0,643 0,644 1.000

0.700 1.19%  1.588  1.023 1.553 0.667 0.682 1.000
0.800 1.241  1.590 1.643 1.525 0.687 0.717 1.000
0.900  1.288  1.594 1,064 1.498 0,707 0,752 1,000
1.000 1.332 1.601 1.087 1.473 0.724 0.788 1.000
1.100  1.371  1.611 1.111 1.450 0.740 0.822 1.000
1200 1.411 _ 1.622 1,136  1.427 0,755 0.858 1,000
1.300 1.444 1.63€ 1,162 1.4098 0.768 0.893 1.000
1.400 1.478 1.652 1.190 1.389 0.781 0.929 1.000
1.500 1.511  1.667  1.217 1,370 79 .9

1.600 1.541  1.685  1.245 1.353 0.803 1.000 1.000
1.700 1.574 1.697 1.272 1.33& 0.815 1.037 1.000
1800 1.403_ 1.712  1.299 1.318 _ 0.825  1.071  1.000
1.900 1.632 1.72% 1.324 1,302 0.835 1,106 1.000
2.000 1.668  1.730  1.349 1.282 C.847 1.142 1.000
2,100  1.704 _ 1.730  1.370  1.262 0,858 1,176 1,000
2.200 1.738  1.722 1.385  1.244 C.869 1.204 1.000
2.300 1.771 1.709 1.394 1.226 C.879 1.226 1.000
2.400  1.799  1.697  1.401  1.211  0.888  1.243 1,000
2.500 1.823  1.63%%  1.406 1.196 0.895 1,258  1.000
2.600 1.843 1.675 1.410 1.188 0.901 1.270 1 000

70 .857 65 4

2.800 1.870 1.651 1.406 1. 174 0.908 1.278 1.000
2.900 1.880 1.636 1.400 1.169 0.911 1.275 1.000
3,000 1,884  1.630  1.397  1.167 _0.912 1.276  1.000
3.100 1.889  1.619 1.391 1.164 0.914 1.271 1.000
3,200 1.895 1.610 1.285 1.161 0.916 1.269 1.000
3.300  1.900 1.598 1.379  1.1%8  0.917  1.264 _ 1.000
3.400 1.906 1.582 1.369 1.155 0.919 1.257 1.000
3.500  1.914  1.564 1.358 1,151 0.921 1.250 1.000
1,600 1.937  1.521  1.335 1.140 0,927 1.237 1.000
3.700 1.958  1.479 1.309 1.129 0.933 1.221 1.000
34800 1.995 1.412 1.271 1.111  0.943 1.198 1.000
3,900 2,033 1.345  1.232 1.092 0.952 _1.173 1.000
4.000 2.075 1.273 1.187 1,72 0.963 1.143 1.000
4,250 2.139 1,121 1.076 1.042 0.979 1.054 1.000
4,500 2.195 1,018  1.002 1.016 0,992 0.994 _ 1.000
4,750  2.259  0.945 0.957 0.988 1.006 0.963 1.000
5.000 2.762 0.939 0.953 0.98 1.007 0.959 1.000
5,250 2.296  0.897 0,923  0.971 _1.014  0.937 _ 1.000
5.500 2.297 0.891 0.918 9.971 1.015 0.931 1.000
5.750 2,302 0,987 0.916 0.968 1.016 0.931 1.000
6.000 2.306 0,885  C.915 0.967 1,017 0.930 1.000
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TABLE 6.- Continued.

CFHUTERBONY TV, X = 38,6 (M

Y™ M P/ aHn /s i/ u s RHOU 7 TT /
P INF 340 INF T INF U INF RHOU INF TT INF

0.000  9.000  1.51%  2.759 _1.995  3.000 _ 0.000 _1.000
0.050 0.797 1.518 0.R5¢6 1.770 0.675 0.407 1.000
0.,07% N. 840 1. 512 0. 86F 1.748 9.498 0.431 1.200
0.'00 0.38¢ 1.508 D.872 1.7217 0.519 0.453 1.000
G150 0.933 1. 501 0. 8R3 1.700 N.545 D.481 1.090
0.200 0.9°} 1.492 Jl.892 1.673 1.569 Ce 507 1.000
D.250_ _1.023 1,482 0.899 _ 1,650 _ 0,589 0.530 1.0
0.320 1.C64 l.472 0.90% 1.627 0.6 08 0. 550 1.000
N.25¢ 1.100 1.4%61 0,909 1l.606 0.625 0.568 1.000
N. 450 1.171 1.439 C.919 Yo 566 N.6%7 0. 604 1.000
0.520 1.204 1.4729 0.923 1. 547 0.671 0.620 1.000
0.600  1.265 _1.411 _ 0,933 1,512 0,697  0.651  1.000
2.700 1.319 1.39% 2.944 1.480 0.720 0.679 1.000
0.890 1.267 1.392 ¢.958 1.452 0.739 0.708 1.000
0.900 1.410 1.392 0,975 1.428 0,755 0,736 1.000
1.000 1.446 1.305 N.992 1.407 2.769 0.763 1.000
1.100 1.479 1.40? 1.010 1.338 0.781 0.789 1.000
1.200 1511 1.4%413 1,032 1.37C 0,792 V.818 1.000
1.300 1.549 1.478 1.05% 1.354 0.803 0.867 1.000
1,400 1.562 1445 1.07R 1.240 0.811 0.875 1.000
1.500 1.538 1l.464 1,106 1,226 0,820 02,905 1:000
1.600 1.611 1.492 1.129 1.313 0.828 0.934 1.000
1.700 1.636 1. 497 1.152 1.300 0.838 0.963 1.000
1. 800 1. 658 1.512 1.175 1,287 0.843 0,991 1.000
1.99%0 1.686 1.522 1.197 1.7272 0.852 1.020 1.000
2.000 1. 712 1.531 1.217 1. 258 0.861 1.047 1.000
2,100 1.T46 1.531 1.235 1,239 . 872 1,076 1000
2.200 1.777 1.532 1.753 1.2723 0.831 1.104 1.000
2.300 1.806 l. 522 1.270 1.2C8 0.8 1.12¢ 1.000
2.400 1.830 1.533 1.283 1,195 0.897 1.150 1,000
2.500 1.854 1.520 1.294 1.183 0.904 1.169 1.000
2.690 1.875 1.521 1.299 1.171 0.910 1.182 1.0C0
2,790 1.912 1,492 1,29 1,153 0,920 1.191 1.000
2.800 1.947 1.457 1.284 1.135 0.930 1.194 1.000
2.900 1.979 1.424 1.273 1.119 0.938 1.194 1.000C
3.000 2,011 1.388 1.258 1.103 0.947 1.191 1.000
2,100 2.025 1.37¢C 1.249 1.096 0.950 i.188 1.000
3.200 2.032 1.358 le242 1.093 0.952 1.183 1.000
3.300 Z2.038 1. 345 1.235 1.090 0.954 1.178 __1.000
3.400 2.043 1.333 1.22¢ 1.CR7 0.95% 1.171 1.000
3.500 2.045 1.321 1.216 1.087 0.955 1. 162 1.000
3.600 2. 046 1.309 1.205 1.086 0.956 1.152 1.000
3.700 7 .N48 1.297 1.195 1.08% 2. 956 1.143 1.000
3.800 ?2.051 1.785% 1.18¢ 1.594 0.957 1.135% 1.000
3.900 2.058 1. 272 1.173 1.080 0,959 1.130 1.000
4.000 2,067 1.261 1.172 1.C76 0.951 1.126 1.000
4.250 2.071 1. 261 1.174 1.074 0.962 1.129 1.000
4.500 2.682 1.261 1.279 1, 069 24965 _1.138 1.900
£,759 2.098 1.261 1.188 1.061 0.969 1.151 1.000
5.000 2.098 1.261 1.1138 1.061 0.969 1.151 1.000
5 *50 2.273 1.24¢ 1.1%63 1.073 0.963 1.120 1.900

->00 2,208 1,030 1.0290 1.010 0.99% 1.015 1.000

« 7150 ?.23% 0. 964 Ce 966 0.99R 1.001 0.967 1.000
6.030 2.276 0,937 0.756 0.989 1.010 0.966 1.000
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TABLE 6.- Concluded.

;n;isxﬂ&

CTNTERRADY TV, X = &0.4 (W
vicqy ™ "/ PWY/ T 7 "y /7 eHOU 7/ IT 7/
T P INF RHM INF T THF 11 [NF RHOU INF TT INF
0,320 0.000 1,202 N,653 _1.99% 0,000 _ 0.
0.050 0.9%7 1,797 1,772 1.631 0.552 0.43& 1.000
0.07%  1.913  1.293  1.781 1.656 0.586 0.456 1.000
0.100  1.060 1,793 93.791 _ 1.629 _0.606 0.480 1.000
150 1.177  1.277  0.8%2 1,594 0,635 0.509 1.000
0.200  1.169  1.765 0.307 1.567 0.656 0.530 1.000
0.753 1,206 1.257 _ C.RI0 _ 1.546 _0.67] |
0,390 1.23% 1.23¢  C.80%  1.579 0,684 3.553 1.000
0,350 1.°62 1,72  0.809 1.513 0.696 0.563 1.000
0.490 1,292  1.208 0.808  1.496 0,708 0,572 1,000
2.450  1.373 1.195 0.%09 1.478 0.721 0.583 1.000
0,590 1.350 1.188 N.812 1.462 0.732 0.59% 1.000
2.600 1,393 1,182 0,822 _ 1.437__ 0.749_ 0,616 1.000
9.700  L.437 1.182 0."37 1.412 2.765 0.640 1.000
0.800 1.469 1.196 0.857 1.393 0.778 0.666 1.000
n,900  _1.50] 1.21C__ C.B879%  1.37& 1.789  0,69% 1,000
1.000 1.531 1,723 0,905 1.3%¢ 09,800 0.724 1.000
1.100  1.560 1.247 €.929 1.342 9.810 0.753 1.009
12200 1.%93 _ 1,262 9,953 1,324 0,821 0,783 1.000
1.300  1.613 1.°75 0,974 1.309 0.R730 0.808 1.000
1.400 1.646 1.290 0,997 1.29%4 0.839 0.837 1.000
1.500 666 1,304 17 o
1.600 1.68% 1.319 1,038 1.271  0.853 0.885 1.000
1.700  1.710  1.330  1,95¢ 1.7259 2.860 0.908 1.000
1.800 _1.732 1.339 1,074 1,247 0,867 0,931 1.000
1.900 1.754 1.%%5 1,089 1.235 0.R7& 0.952 1.000
2.9%0  1.775  1.352 1.104 1.224 2,880 0.972 1.000
2,100  1.803 1.2%2 1,118 1,209 93,879 0,993 1.000
2.2%0 1.829  1.352 1.130 1.196¢ 0.896 1.012 1.000
24300  1.861 1.345 1.141 1,179 0.906 1.03% 1,000
2.4C0  1.R9% _ 1.339_ 1.153 1.162 0.915 1.055 1.000
2.500  1.92°  1.323 1.165 1.144 0.925 1.078 1.000
2,600 1,965 1.327 1.179 1.126 0.935 1.102 1.000
7 . 999 2314 85 9 9
2.800 2.020 1,394 1.1R7 1.€99 0.949 1.127 1.000
2.900 2.030  1.7”7 1.186¢ 1.094 0,952 1.128 1.000
3,000  2.039 1,791 _1.185_ 1.090 0.956 1.130 1.000
3.17%0 2.047 1.286 1.18 1.C86 0,956 1.132 1.000
3,200 2.051 1.282 1.18%  1.083  0.957 1.133 1.000
3.300  2.058  1.273  1.196 1.C80 1,959  1.135 1.000
3,400 2.063 1.275 1.183 1.778 0,960 1.136 1.000
3.500  2.069  1.773  1.184 1.075 0.962 1.'39 1.000
3.600 2.073 1.273 1.18¢ 1.073 9.943 1.141 1.000
3,790 2.975 1.273  1.187 1.072  0.963 1,143 1.000
3,800 2.075 1.27%4 1.1R8 1,072 0.963 1.145 1.000
3,970 2.075 1,276 1.190  1.072  0.963__ 1,146 1,000
4,000 2.075 1.779 1,193 1,072 0.963 1.i48 1.000
4,250 2.C75 1.285 1.198 1,072 N.963 1.154 1.000
4.500 2.062 1.309 1,214 1,078  n.960  1.166 _ 1.000
4,750  2.057 1.371  1.272 1.081 0.959 1.172 1.000
5.N00 2.047  1.332  1.2°8 1.(086 0.956 1.174¢ 1.000
5.250 2,026 1.35%  1.239 1,095 _0.951 1.178 1.000
5.500 1.953 1.507 1,328 1.132 0.932 1.237 1.000
S.750  1.957 1.515 1.328  1.132 0.931 1.246 1,000
6,000 1,952 1,515 1.338 1.132 0.531 1,246 1.o§€d1&3
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TABLE 7.- INTEGRAL BOUNDARY-LAYER PARAMETERS — CENTERBODY II, Rex.

X, cm
17.75
19,75
21.75
23.75
25. 715
27. 75
29.75
31.75
33.7%
35.75
37.75
39,75

TABLE 8.- INTEGRAL

X, cm

14.40
18.40
20.40
22.40
24.40
26.40
28.40
30.40
32.40
34.40
36.40
38.40
40.49

s

4.000
4,000
3.900
3.750
3.500
3.350
3.200
3.000
2.700
2.950
3.150
3.200

6*
0. 859
0.874
0.899
0.952
0.940
0.892
0. 655
0.556
0. 741
0.785
0.789
0. 796

e

0.234
0.228
0.226
0. 202
0.209
0.218
0.276
0.319
0.252
0.229
0.220
0.224

*®

Sy
0.424
0.418
0.419
0.393
0.408
0.431
0.478
0.517
0.481
0.644
0.427
0.430

o

84
0.313
0.309
0.310
0.291
0.300
0.308
0.326
0.349
0.325
0.308
0.298
0.302

BOUNDARY-LAYER HUMHEHRS-—CBHIRNMH'IV,Rex.

8

4.000
3.900
3.800
3.700
3.620
3.550
3.480
3.400
3.250
2.950
2.800
2.900
3.000

6*
0.809
0.815
0.842
0. 869
0.928
0.961
0.938
0.799
0.725
0.852
0.763
0.726
0.725

33

0

0.225
0.214
0.199
0.190
0.183
0.166
0.237
0.323
0.241
0.239
0.247
0.218

*
6y
0.402
0.388
0.374
0.358
0.367
0.355
0.483
0.623
0.607
0.510
0.474
0.448
0.386

[¢]

8
0.298
0.288
0.275
0.268
0.269
0.257
0.333
0.411
0.384
0.333
0.316
0.314
0.285

= 35,3x106

= 35,3x106



TABLE 9.- BOUNDARY-LAYER PROFILES — CENTER BODY II FLUCTUATING MEASUREMERTS

CFNTERBODY 11,

Y{CM) RHOU®/ RHNY/ ue/
RHOU INF RHO INF U INF

0.20 0.067 0.033 0.068
0.25 0. 05¢ 0.028 0.056
0.31 0.057 0.028 0,055
0.26 0.058 0.023 0.055
0.42 0.055 0.027 0. 051
0.47 0.055 0.027 0.050
0.57 0.055% 0.026 0.048
0.68 0.05% 0.026 0.047
0.78 0.055 0.026 0.046
0.89 0.055 0.026 0. 045
. G0 0.053 0.026 0.043
1. 21 0. 055 0.026 0,042
1.43 0.056 0.027 0.041
1.64 0.058 0.028 0.041
1.85 0.061 0.029 0.042
2.06 0.062 0.029 0.041
2.28 0.066 0.031 0.041
2.49 0.067 0.032 0.040
2.7T0 0.06° 0. 032 0.040C
2.91 0.068 0.032 0.038
3.12 0.059 0.028 0.032
3.34 0.050 0.023 0.026
3.55 0.036 0.017 0.019
3.76 0.036 0.017 0.019
3.98 0.023 0.011 0.012
4.19 0.017 0.008 0.009
4.40 0.013 0. 006 0.006
4.61 0.013 0.006 0.007
4.82 0.010 0. 005 0.005
5.04 0.009 0.004 0. 005
5.25 0.009 0.004 0.005
S. 46 0.008 0. 004 0. 004

X = 17.75 CH

ve/
U INF

0.034
0.025
0.023
0.023
0.023
0.023
0.025
0.025
0.025
0.024
0.025
0.024
0.024
0.024
0.025
0.023
0.022
0.022
0.021
0.020
0.018
0.016
0.012
0.013
0.013
0.010
0.009
0.012
0.009
0.008
0.008
0.006
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Wes
U INF

0.032
0.036
0.033
0.030
0.027
0.026
0.025
0.025
0.025
0.024
0.025
0.024
0.023
0.023
0.024
0. 022
0.021
0.020
0.019
0.017
0.014
0.013
0.010
0.010
0.008
0.005
0.003
0.003
0.002
0.002
0.002
0.002

SQRTK/ TAUT*EOD3/

U INF

0.063
0.048
0.047
0.044
0.044
0.042
0.042
0.041
0.040
0.039
0.038
0.037
0.038
0.038
0.037
0.036
0.035
0.035
0.033
0.028
0.024
0.017
0.018
0.014
0.010
0.008
0.010
0.008
0.007
0.007
0.006

RHOUW INF

0.353
0.395%
0.477
0.5%9
0. 548
0.%29
0.532
0.489
0.465
0.446
0.461
0.461
0. 407
0.408
0.377
0.369
0.310
0.222
0.147
0.076
0.063

0.020
0.019
0.034
0.014
0.007
0.006
0.005



TABLE 9.~ Continued.
CENTERBODY 11, X = 19,75 CM

Y{CM) RHOU®/ RHPYY uv/ ve/ Wt/ SORTK/ TAU®EO03/
RHOU TINF RHO INF U INF U INF U INF U INF RHOUU INF

0.19 0.075 0.037 0.078 0. 046

0.24 0.063 0.032 0.062 0.028 0.041 0.057

0.29 0.061 0.030 0.059 0.026 0.035 0.051

0.34% 0. 060 0.029 0. 057 0.024 0. 031 0. 049 0.318
Oe 40 0.058 0.028 0.054 0,023 0.029 0.047 0.353
0.%5 0. 056 0.027 0.052 0.023 0.027 0.045 0. 443
0.%50 0.0%6 0.027 0.051 0,025 0.027 0.044 0. 507
0.61 0.056 0.027 0.55 0.027 0.025 0.043 0. 615
0.71 0. 056 0.027 0. 048 0.026 0.025 0.042 0.567
N. 82 0.05S 0.026 0.047 0.026 0.025 0.041 0.57
0.93 0.15% 0.0?6 0,045 0.024 0.023 0.039 0.494
1.03 0. 055 0.026 0.044 0.026 0.023 0.039 0.517
1.25 C.057 0.027 0.043 0.02% 0.024 0.039 0.506
1.46 0. 058 0.028 0.043 0.026 0.024 0.039 0.528
1.67 0.060 0.029 0. 043 0,025 0. 024 0.039 0. 493
1.88 0.062 0.931 De 042 0.025% 0.024 0.038 0.482
2.10 0.065 9,032 %.042 0.02¢4 0.022 0.037 0.468
2.31 0.067 0.032 0. 041 0.023 0.020 0.037 0.416
2.52 0.069 0.033 0.040 0,022 0.0/1 0.035 0.385
2. T4 0.070 0.033 0.039 0.021 0.019 0.034 0.354
2.9% C.06° 0.032 N.038 0.019 0.018 0.032 0.300
3.16 0. 062 0. 029 0.033 0.017 0.016 0.028 0. 215
3.27 0.954 0.025 0. 029 0.015 0.015 0.024 N.145
3.59 N.C%2 0.020 0.022 0.013 0.015 0.020 0.076
3.80 0.029 0.014 0.01% 0.012 0.012 0.014 0. 045
4.02 0.023 0.011 N.012 0.012 0.010 0.014 0.057

4.23 0.018 0.009 0.010 0.015 « 050
4.44 0.014 0. 007 0.008 0.012 « 020
4.65 N.n12 0.005 0.006 0.010 .01°
4.87 0.010 0.005 0.005 C.010 « 009
5.08 0. 009 0.004% D. 005 C.00° 008
5.29 0.009 0.004 0.00% 0.009 - 008

PRIGINAL: p

AGE
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TABLE 9.- Continued.
CENTERBODY 1T, X = 21.75 CM

YICM) QHOUI'/  RHOY/ uss ves LAY/ SORTK/ TAUSEC3/
RHOU INF RHO INF U INF U INF U INF U INF RHOUW INF

0.19 0.N80 0.039 0.082 0.046

0.24 0.068 0.034 0.06T 0.032 0.042 0.061

0.30 0.062 0.031 0.060 0.024 0.037 0.053

0.35 0.061 0.030 0.058 0.025 0.032 0.050 0.353
0.40 0.058 0.028 0.054 0.022 0.029 0.046 0.3%
0.45 0,057 0.027 0.052 0.024 0.027 0.045 0.474
0.51 0.059 0.027 0.052 0.025 0.026 0.044 0.538
0.61 0.057 0.027 0.050 0.027 0. 025 0.043 0. 623
0.72 0. 056 0.027 0.048 0.026 0.024 0.042 0.550
0.82 0.055 0.026 0.047 0.025 0.025 0.041 0.546
0.93 0.055 0.026 0.045 0.025 0.024 0.040 0.518
1.0 0.05% 0.026 0.044 0.025 0.024 0.040 0,501
1.25 0. 058 0.027 0.043 0.026 0.025 0.039 0.529
1.47 0.059 0.028 0.043 0.026 0.024 0.039 0.511
1.68 0.061 0.030 0.043 0.025 0.024 0.039 0.48%
1.89 0.063 0.031 0.042 0.024 0,023 0.038 0.4%9
2.10 0.065 0.032 0.042 0.024 0.023 0.038 0.458
2.31 0.067 0.032 0.041 0.022 0.021 0.036 0.406
2.53 0.068 0.033 0.040 0,022 0.020 0.03% 0.398
2.74 0.070 0.033 0.039 0.021 0.019 0.034 0.368
2.95 0.069 0,032 0.038 0.022 0.017 0.032 0.338
3.16 0. 062 0. 029 0.033 0.019 0.016 0,029 0.230
3.37 0.054 0.025 0.029 0.016 0.015 0.024 0.163
3.59 0.042 0.020 0.022 0.014 0.014 0.020 0.101
3.80 0.029 0.014 0. 015 0.013 0.012 0.015 0.047
4,02 0.02% 0.012 0.013 c.017 0.010 0.016 0.057

4.23 0.019 0.009 0.010 0,009 0.017
&. 44 0.014 0.007 0.008 0.009 0.011
4,62 0.012 0.006 0.006 0.011 0.010
4.87 0.012 0.006 0.006 0.011 0.010
5.08 0.011 0.005 0.006 0.011 0.009
5.29 0.011 0.005 0.006 0,011 0.008
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CENTERRNOY 11, X = 23.75 CM

Y(CM) RHOU®*/ RHOYV/ ue/ v/ W/ SQR YK/ TAU®EO03/
RHM) INF RHO INF U INF U INF U INF U INF  RHOUWU INF

0.19 0.078 0.038 0.080 0. 046

0.25 0.073 0.036 0.073 0.033 0. 042 0.065

0.30 0.070 0.034 0.067 0.030 0.039 0.059

0.35 0.062 0.030 0. 059 0.025% 0.033 0.0%2 0.329
0.41 0.060 0.029 0.056 0.023 0.030 0.048 0. 381
0. 46 0.058 0.028 0.053 0.024 0.028 0.046 0. 464
0.51 0.057 0.028 0.052 0.026 0.027 0.045 0.550
0. 62 0. 056 0.027 0. 049 0.027 0.025 0.043 0. 631
0.73 0.057 0.027 0.048 0.029 0.026 0.044 0. 62%
0.83 0.057 0.027 0.047 0.029 0.025 0.043 0.621
0.94 0.05% 0.027 0.045 0.026 0. 024 0.040 0.553
1.0 0.055 0.027 0.044 0.026 0.024 0.040 0.538
1.26 0.057 0.027 0.043 0.028 0.024 0.040 0.516
le47 0.058 0.027 0. 042 0.026 0. 024 0.039 0.506
1.68 0.061 0.028 0.G43 0.026 0.025 0.040 0.502
1.80 0. 065 0.030 0.044 0.026 0.024 0.040 0.499
2.11 0.067 0.031 0.043 0.025 0.023 0.038 0. 463
232 0.068 0.032 0.042 0.023 0.022 0.037 0.425
2.53 0.0/0 0.033 0.041 0.023 0.020 0.036 0.419
2.75 N.071 0.033 0.040 0.022 0.018 0.035 0.360
2.96 0.070 0.032 0.038 0.021 0.017 0.033 0.330
3.17 0.064 0.030 0.034 0.021 0.016 0.030 0.268
3.38 0.05%6 0.026 0.028 0.020 0.014 0.026 0.226
3. 60 0. 045 0.021 0.022 0.017 0.013 0.022 0. 140
3. 81 0.040 0.019 0.020 0.016 0.011 0.020 0.094
4.0? 0.024 0.011 0.012 0.011 0.009 0.013 0.031
4.18 0.017 0.008 0.008 0.010 0.021
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TABLE 9.- Continued.
CENTERBNDY 11, X = 25.75 CM

YUIM) RHOUY/Z  RHN'Z uey \ A4 LAV4 SQRTK/ TAUSEOD3/
RHNU INF RHO INF U INF U INF U INF U INF RHOUU INF

0.19 0.082 0. 041 0.08% 0.048

0.24 0.079 0.039 0.078 0.034 0,043 0.067

0.29 0.075 0.036 0.072 0.036 0.040 0.063

0.35 0.070 0.034 0.066 0.027 0.036 0.057

0.40 0.069 0.034 0. 064 0,025 0. 034 0.054 0.389
0.45 0.065 0.032 0.058 0.024 0.032 0.049 0.419
0.51 0.062 0.030 0.055 0.027 0.030 0.048 0.523
0.51 0.05¢ 0.029 0. 051 0.030 0.027 0.045 0.649
0.7T2 0.058 0.028 0.048 0.033 0.024 0,045 0. 697
0.82 0.057 0.027 0.046 0.031 0.023 0.042 0.670
0.93 0.056 0.027 0. 045 0.030 0.022 0.041 0.611
1.04 0.056 0. 027 0.044 0.028 0.022 0.039 0.554
1.14 0.057 0.027 0. 043 0.026 0.022 0.039 0. 524
1.25 0.057 0.027 0.043 0.026 0.022 0.039 0.517
1.46 0.060 0.028 0.042 0.026 0,023 0.039 0. 535
1.68 0.062 0.029 0.042 0.026 0.023 0.038 0.520
1.89 0. 065 0.0C30 0.042 0.025 0.022 0.038 0.482
2.10 0. 069 0.031 0.042 0.024 0.021 0.037 0.456
2.31 0.070 0.033 0.042 0.024 0.021 0.037 0. 448
2.53 0.072 0.034 0.041 0.022 0.019 0.036 0.433
2.74 0,073 0.035 0.040 0.022 0.017 0.034 0.388
2.95 0.075 0.036 0.039 0.024 0.016 0.034 0.379
3.16 0.072 0.034 0.036 0.022 0.015 0.C32 0.307
3.38 0.055% 0.026 0. 027 0.018 0.012 0.025 0.199
3.54 0.038 0.018 0.018 0.010 0.010 0.016 0.061
3.80 0.033 0.016 0.016 0.016 0.011 0.017 0.073
4.0 0.029 0.014 0.014 0.019 0.012 0.018 0. 055
4.18 0.016 0.008 0.008 0.014 0.024
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TABLE 9.~ Cont.nued.
CENTERRODY [1, X = 27.75 (M

YICM) RHOU®/ RHC®/ uvy LAN4 we/ SQRTK/ TAU*EOD3/
RHDU INF RHO INF U TNF U INF U INF U INF RHOUU INF

0.19 0.080 0.040 0.080 0.047

0.24 0.084 0.042 0.082 0.036 0.047 0.072

0.30 0.093 C.061 0.088 0.038 0. 049 0.076

0.35 0.087 0.043 0.080 0,032 0.047 0.069

0.40 0. 084 D. 047 0.076 0.030 0.044 0.066 0.456
0.46 0.078 J. 043 0. 069 0.027 0. 041 0.060 0.339
0.51 0,077 0.040 0.068 0.028 0.039 0.057 0.454
0. 62 0.071 0.034 0.061 0.030 0.033 0.050 0.615
0.73 0. 065 0.031 0. 053 0.027 0.029 0.046 0.657
0.83 0.062 0.030 0.050 0.036 0.027 0.046 0.772
0.94 0.060 0.029 0.047 0.036 0.025 0.045 0. 707
1.16 0. 060 0.029 0.045 0.03%6 0.023 0.044 0. 669
1.37 0.061 0.029 0.043 0,032 0.023 0.041 0.630
1.58 0.063 0.030 0.043 0.029 0.023 0.040 0. 594
1.80 0.067 0.032 0.043 0.027 0.022 0.039 0.566
2.01 0.071 0.034 0.043 0.025 0.022 0.038 0. 541
2.22 0.076 0.036 0.043 0.026 0.020 0.038 0.513
2.44 0.080 0.038 0.043 0.025 0.020 0.038 0. 417
2.66 0.083 0.039 0. 043 0.024 0.018 0.037 0.458
2.87 0.075 0.036 0.038 0.019 0.016 0.032 0.338
3,08 0.069 0.033 0. 034 0.019 0.015% 0.029 0.25%56
3.29 0.057 0.026 0.027 0.016 0.012 0.023 0.146
3.51 0.038 0.017 0.018 0.010 0.009 0.015 0.058
3.72 0.024 0.016 0.016 0.015 0.011 0.017 0.038
3. 94 0.0:2 0.010 0.011 0.013 0.009 0.013 0.021
4.15 0.017 0. 008 0.008 0.011 0. 008 0.011 0.012
4.36 0.012 0. 002 0.005 0.009 0. 008 0.009 0. 005



TABLE 9.~ Continued.
CFNTERRODY 11, X = 29,75 CM

Y(CM) RHOU'/ RHO?/ v/ v/ LAN4 SQRTK/ TAU®ED03/
RHOU INF RHO INF U INF U INF U INF U INF RHOUU INF

0.19 0. 094 0. 049 0.087 0.051

0.24 0.102 0.052 0.090 0.044 0.053 0.080

0.30 0.108 0.05% 0.092 0.043 0.052 0.088

0.35 0.108 0.054 0. 089 0.039 0.051 0.078

N.40 0.106 0.053 0.085 0.034 0.048 0.073

0.46 0.114 0. 056 0.088 0.037 0.047 0.075

0.56 0.107 0.053 0.078 0.031 0.045 0.068 0.634
0.67 0.100 0. 049 0.069 0.029 0.041 0.061 0.633
0.78 0. 099 0. 048 0. 0686 0.030 0.038 0.058 0.845
0.88 0.093 0.045 0.060 0.030 0.035 0.054 0. 853
0.99 0.090 0. 044 0. 156 0.035 0.033 0.053 1.048
1.20 0.080 0.038 0.048 0.037 0. 029 0.048 0.997
1.4 0.078 0.037 0. 045 0.035 0.028 0.045 0.829
1.63 0.078 0.037 0.044 0.038 0,027 0.045 0.811
1.8¢6 0.083 0.039 0.045 0.034 0.025 0.044 0.842
2.0% 0. 085S 0.040 0. 045 0.032 0.024 0.043 0.724
2.26 0.087 0.041 0. 045 0.027 0. 022 0.040 0.591
2.48 0.087 0.041 0. 044 0.024 0.021 0.038 0.554
2.69 0. 082 0.0329 0.041 0.022 0.018 0.036 0.430
2.90 N.069 0.033 0. 034 0.018 0.015 0.029 0.260
3,12 0.056 0.026 0.027 0.017 0.013 0.024 0.183
3.33 0. 049 0.023 0. 024 0.016 0.012 0.022 0.115
3.54 0.031 0.015 0.015% 0,013 0.009 0.015 0.061
3.76 0.021 0.010 0.010 0.010 0.008 0.011 0.020
3.97 0.017 0. 008 0.008 0,011 0. 009 0.012 0.008
4,18 0.013 0.006 0.006 0.010 0.008 0.010 0.006
4.34 0.012 0.006 0.006 0.009 0.008 0.010 0.006
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TABLE 9.~ Continued.
CENTERBODY 11, X = 31.75 CM

Y(CM) RHOU®*/ RHOY/ us/ v/ Wt/ SQRTK/ TAU®EOD3/
RHNU INF RHO INF U INF U INF U INF U INF RHOUU INF

0.19 0.091 0.048 0.078 0.048

0.24 0.095 0.050 0.080 0.039 0.049 0.072

0.30 0.100 0.052 0.080 0.040 0. 048 0.072

C.35 0.102 0.0%2 0.079 0.029 0.047 o0.0T1

0.40 0.100 0.050 0.077 0.035 0.045 0.068

0.50 0.104 0.051 0.07% 0.033 0.043 0.066

0.61 0.108 0.052 0.073 0.033 0. 042 0.064 1.016
0.72 0.109 0.053 0.070 0.032 0.040 0.061 1.005
0.83 0.109 0.053 0.069 0.032 0.036 0.059 1.011
0.93 0.108 0.052 0.066 0.030 0.033 0.0%6 1.013
1.04 0.104 0.051 0.062 0.031 0.031 0.053 1.126
1.2% 0.09" 0.048 0.056 0.031 0.029 0.050 1.133
1.47 0.095 0.045 0.051 0.034 0.027 0.047 0.968
1.68 0.093 0.044 0.047 0.036 0.027 0.046 1.014
1.89 0.091 0.043 0.045 0.037 0.026 0.045 0.878
2.10 0.089 0.042 0.043 0.030 0.024 0.041 0.684
2.31 0.087 0.040 0. 042 0.027 0.022 0.039 0.594
2.53 0.083 0.037 0.G40 0.023 0.020 0.036 0.439
2.74 0.077 0.036 0.037 0.023 0.018 0.033 0.332
2.96 0.070 0.033 0.034 0.025 0.015 0.033 0.279
3.17 0.044 0.021 0. 022 0.019 0.011 0.022 0.119
3.38 0.033 0.015 0.016 0.021 0. 009 0.020 0. 043
3.59 0.024 0.012 0.012 0.015 0.008 0.015 0.017
3.80 0,020 0.009 0.009 0.017 0.009 0.015 0.016
4.02 0.014 0.007 0.007 0.012 0.009 0.012 0.008
4.15 0.012 0.006 0.006 0. 008
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TABLE ?.- Continued.
CENTERBODY 17, X = 33,75 CM

Y(CM) RHOUY/ RHOY/ uv/ ves LAY4 SQRTK/ TAU=EO03/
RHOU INF RHO INF U INF U INF U INF U INF RHOUU INF

0.19 0.082 0.043 0.072 0.045

0.24 0.084%4 0. 044 0.972 0.035 0.0&44% 0.065

0.30 0.085 0.044%4 0.070 0.035 0. 042 0.063

0.35 0.086 0.044 0.069 0.03% 0.041 0.062

0.40 0.088 0.045% 0.069 0.034 0.039 0.061

0.45 0.087 0. 044 0. 067 0.033 0.037 0.057

.51 0.090 0.045 0.068 0.033 0.036 0.059

0.56 0.093 0. 045 0. 067 0.033 0.036 0.0%9

0.61 0.095 0.047 0.067 0.032 0.036 0.058 1.007
0.67 0.095 0.047 0.066 N.032 0.036 0.058 1.009
0.72 0.097 0.048 0.066 0.032 0.036 0.058 1.010
0.82 0.096 0.047 0.063 0.032 0.035 0.055 1.041
0.93 0. 094 0.045 0.060 0.031 0.032 0.053 1.011
1.04 0,094 0. 045 0.057 0.032 0.030 0.051 1.019
1.25 0.09% 0.045 0.0%5 0.033 0.028 0.049 1.144
1.46 0.096 0.046 0.052 0.031 0.026 0.047 1.067
1.67 0.997 N.046 0.050 0.028 0.025 0.044 0.920
o S 0.101 0. 048 0.050 0.027 0.025 0.044 0.817
2.1. 0.100 N. 048 0.047 0.026 0.023 0.041 0. 752
232 0.096 0.046 0.043 0.025 0,021 0.038 0, 698
2.52 0.089 0.042 0. 039 0.025 0.020 0.036 0.538
2.74 0.073 0.03% 0.032 0.025 0.016 0.030 0.370
2.9% 0.05%8 0.027 0.026 0.019 0.014 0.025 0.173
3.16 0.054 0. 025 0.025 0.024 0.016 0.027 0.090
3.38 0.050 0.024 0.02% 0.032 0.019 0.032 0.077
3.59 0.03%9 0.019 0.019 0.034 %.019 0.031 0.060
3.80 0.028 0.013 0.014 0.026 0.017 0.024 0.027
392 0.N24 0.011 0.012 0.022 0.017 0.022 0.019
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TABLE 9.- Continued.
CENTERRODY 11, X = 35,75 CM

Y(CM} RHOU®*/Z RHO?/ us/ v/ W/ SQRTK/ TAU*E03/
RHOU INF RHO INF U INF U INF U INF U INF RHOUU INF

0.19 0.073 0.038 0.764 0.043

0.24 0.074 1©0.039 0,065 0.032 0,042 0.059

0.29 0.076 0.039 0.063 0,033 0.041 0.058

0.34 0.079 0,040 0.063 §.034 0,040 0.058

0.40 0.080 0.040 0.063 0.03% 0,037 0,057

0.45 0.080 0.04¢ 0,062 0.021 0,035 0,055

0.50 0.08& 0.041 0.063 0.031 0.035 0.055

0.61 0.090 0.044 0.064 0,031 0.035 0,056 1.060
0.72 0.091 0.045 0,063 0,031 0.033 23.055 1.091
0.82 0.090 0.04% 0.061 0.032 0.032 0.053 1.105
0.93 0.086 0,042 0,055 0,030 0.030 0.048 1,040
1.03 0.086 0.042 0,053 0,030 0,9% 0.047 1.0490
1.25 0.087 0,062 0,051 0.029 0.027 0.046 0.945
1.46 0.089 0.0%3 0.049 0,028 0.025 0.043 0.918
1.67 0,092 0,044 0.048 0.026 [h®24 0.042 0.761
1.89 0.095 0.045 8,047 0.825 0.023 0.041 0.703
2.10 0.097 0,046 0,045 0.023 0.021 0.039 0.618
2.31 0.098 0.047 0.844 0.022 0.019 0.037 0.512
2.53 0.093 0,042 0.041 0,021 0.018 0.03% 0.41¢
2.74 0.078 0.03& 0.03& 0.021 0.016 0.030 0.239
2.95 0.058 0.027 0.026 0.0%3 0.015 0.026 0.086
3.16 0.0% 0,021 0,020 0.0 0.015 0.028 -0.!15
3.37 0.03% 0.01& 0,016 &.031 0.016 0.027 -0.171
3.5¢ 0.02% 0.012 0.012 0.024 0.013 0.021 -0.123
3.80 0.020 0.009 0,010 0.020 0.011 0.017 -0.0%54
4,02 0.016 0.008 0.008 0816 0.010 0.01& -0.022
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Y{CM) RHOUY/

0.19
0.24
0.30
0. 35
0.40
0.45
0.51
0.61
0.72
0.82
#.93
1.04
1.14
1.36
1.57
1.78
1.99
2.20
2. 42
2.63
2. 85
3.06
3,27
3.48
3,70
3,91
4,12

0.0712
0.071
0,075
0.073
0,076
0.079
0,081
0.084
0.087
0.088
0. 089
0. 089
0.089
0.090
0.092
0. 094
0,097
0.100
0.100
0. 088
0.068
0.057
0.039
0.025
0.019
0.018
0.018

CENTERBODY YT,

RHOY/
RHOU TNF RHO THF

0. 037
0.036
0.038
0.037
0.039
0.040
0. 040
0.041
0.043
0.043
0.043
0. 043
0. 043
3.042
0.044
0.044
0.045
0. 047
0. 048
0.042
0.032
0. 077
0.019
0.012
0. 008
0.0928
C. 008

(VA4
U INF

0.061
0.059
0.060
0.0%8
0.060
0.060
0.060
0.060
0.060
0. 059
0.058
0.056
0. 054
0.052
0. 051
N.049
0.048
0.048
0.045
0.038
0. 029
0.024
0.017
0.011
0.008
0.008
0.008

‘"ABLE 9.- Continued.

X = 37.75 CM

vey/
U INF

0.030
0.033
0.032
0.032
0.031
0.031
0.031
0.030
0.031
0.031
0.031
0.030
0.030
0.030
0.027
0.026
0.025
0.023
0.019
0.017
0,017
0.016
0.017
0.011
0.011
0.012
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LAN4
U INF

0.041
0.041
0.040
0.038
0.036
0.035
0.033
0.032
0.033
0.032
0.030
0.029
0.028
0.027
0.026
0.025
0.023
0.022
0.018
0.016
0.014
0.014
0.010
0.011
0.012
0.011
0.012

SQRTK/ TAU*EO03/

U INF PRHOUU INF
0.055
0.0%56
0.054
Ne05¢
0,053
0.053
0.053
0.0%3 0.954
0.052 0.990
0.051 1.085%
0.049 1. 064
0.048 0.99"
0.047 l1.0z"
0.046 0.97,
0.043 0 3
0.042 0. .
0.041 0.70>
0.038 0.575
0.032 0.397
0.026 0.221
0.023 0.125
0.018 0.057
0.016 0.024%
0.013 0.000
0.012 —O. 014
0.013 -0.024
&RICINAL PAGE 13
EQOR(N#UJrg



TABLE $.- Corcluded.
CENTERRODY I, X = 39,75 (M

Y{CM) RHOU®/ RHN'Y yes vY/ L A4 SQRTK/ TAU®EO3/
RHNU INF RHO TNF U INF U INF v INF U INF RHOUU INF

0.19 0.0%8 0.030 0. 049 0.037

0.24 0.061 0.031 0.049 0.026 0.038 0.048

0.29 0. 064 0.032 0.051 0.027 0.035 0.048

0.35 0.06% 0.033 0.050 0.028 0.034 0.047

0.40 0.069 0.035 0.053 0.028 0.034 0.049

0. 45 0.072 0.035 0. 054 0.029 0.033 0.049

0.56 0.076 0.036 0.055 0.030 0.033 0.050 0.767
0.66 0.083 0. 041 0. 059 0.031 0.034 0.053 0.959
0.77 6.087 0.043 0.060 0.031 0.033 0.0%53 0.969
0.88 0.090 0.044 0.060 0.032 0.033 0.053 1.123
0.98 0.091 0.044 0.058 0.032 0.032 0.052 1.135
1.09 0.092 0.044 0.057 0.032 0.031 0.051 1.0
1.30 J.094 0. 044 0.U56 0.023 0.028 0.050 1.117
1.52 G. 096 0.046 0.054 0.032 0.027 0.048 1.092
1.73 0.098 0.047 0.052 0.031 0.026 0.046 0.977
1.94 0.097 9.046 0.049 0.028 C.024 0.044 0.857
2.15% 0.099 0.066 0.048 0.027 0.022 0.042 0.790
2.37 0.101 0.048 0.048 0.026 0.021 0.041 0. 768
2.58 0.100 0.048 0.045 0.023 0.019 0.038 0. 580
2.79 0,090 0.043 0.040 0.020 0.016 0.034 0. 403
3,00 0.075 0.036 0.033 0.018 0.016 0.029 0.279
3. 22 O. 054 0.026 0. 024 0.015 0.013 0.022 0.149
3.64 0.027 0.013 0.012 0.017 0.012 0.017 0.027
3.8¢ 0.020 0.010 0.009 0.015 0.012 0.015 0.016
4.07 0.016 0.008 0.008 0.012 0.011 0.013 -0.006
4.28 0.01% 0.007 0.007 0.009 0.010 0.0J1 -0.002
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TABLE 10.- BOUNDARY-LAYER PROFILES — CENTERBODY IV FLUCTUATING MEASUREMENTS

Y{CM) RHOU®*/

0.14
0.20
0.25
2.3
0.35
0.41
0.52
0.62
0.73
0.83
0.94
1.15
1.37
1.58
2.00
2.22
2.43
2.64
2.86
3.07
3.28
3.49
3.7
2.92
4.12
4.13
4,34

0.065
0.059
0.055
0.054
0. 055
0.056
0. 056
0. 055
0.0S6
0.055
0.056
0.056
0.057
0.058
0.058
0.059
0.060
0.060
0.061
0. 059
0, 056
0.051
0,045
0. 032
0.030
0.022
0.022

CENTERBODY TV,

RHO®*/ ueys
PHOU YNF PHC INF U INF
0.031 0.066
0.029 0. 059
0.027 0. 0%4&
0.027 0.052
0.027 0. 052
0.027 0.2%2
0.027 0.050
0.026 0.048
0.027 0.048
0.027 0.046
0.027 0. 045
0.027 0.043
0.027 0.042
0.028 0.040
0.02n 0.039
0.028 0.038
0.028 0.037
0. 9029 0.036
0.029 0.035
0. 028 0.9033
0.026 C.030
0.024 0.027
0.021 C.C24
0.018 0.020
0.014 0.016
0.9190 0.012
0.012 0.011
0.007 0.008

C.016

X = 18.4 CN
ve/s w7/
U INF U INF
0.026 0.038
0.023 0.035
0.022 0.030
0.023 0.027
0.025 0.026
0.025 0.026
0.024 0.025
0.024 0.024
0.024 0.024
0.024 0.023
0.023 0. 023
0.023 0.023
0.022 0.023
0.022 0.022
0.020 0.021
0.019 0.019
0.019 0.018
0.018 0.017
0.016 0.017
0.017 0.016
0.016 0.014
0.014 0.013
0.215 0.016
0.014 0.0'3
0.013 0.014
0.013 0.015
0.013
0.011
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SORTK/ TAU*EOD3/

U INF

0.058
0.C52
0.047
0.045
0.045
0.045
0.043
0.041
0.042
0.040
0.039
0.038
0.037
0.03%6
0.034
0.033
0.032
0.031
0.030
0.028
0.025
0.023
0.022
0.019
0.016
n.015
0.015

RHOUU INF

0.430
0.486
0.502
0.488
0.451
0. 482
0.452
0.438
0.424
0.384
0.39
0.338
0.306
0. 294
0.252
6.220
0.181
0.130
0. 122
0.112
0.05%6
0.031
0.015
0.014
0.011

QRIGINAL PAGE 14
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TABLE 10.- Continued.
CENTERBODY IV, X = 20.4 (M

YUCM) RHOU'/ RWNY/ urs vi/ L A4 SQRTK/ TAU*EO03/
RHNU INF RHC INF U INF U INF U INF U INF KHOWU INF

0.15 0.076 0.038 0.082 0.030 0.0464 0.070

0.20 0.070 0.03% 0.072 0.028 0.040 0.063

0.26 0.060 0.029 0.159 0.023 0.033 0.051

0.31 0.056 0.027 0.05% 0.025 0.029 0.047 0.443
0.36 0.057 0.02e 0.054 0.026 0.028 0.047 0.525
0.41 0.058 0.028 0.054 0.027 0.028 0.047 0.557
0.52 0.056 0.027 0.050 0.025 0.026 0.044 0.508
0.63 0.057 0.027 0.050 0.02% 0.025 0.043 0. 501
0.73 0.057 0.027 0.049 0,024 0.025 0.042 0.477
0.84 0.057 0.027 0.047 0.024 0.024 0.041 0.4T1
0.9% 0. 056 0.027 0.045 0.024 0.024 0.040 0,447
.16 c. 057 0.027 0.043 0.023 0.023 0.038 0. 426
1.37 0.058 0.027 0.042 0.023 0.023 0.038 0.408
1.59 0.059 0.028 0.041 0.023 0.021 0.037 0.397
1.80 0.059 0.028 0.040 0.022 0.021 0.036 0.374
2.01 0.060 0.028 0.038 0.020 0.020 0.034 0.340
2.22 0.061 0.929 0.038 0.020 0,018 0.033 0.292
2.44 0,061 0.029 0.037 0.018 0.017 0.031 0. 269
2.65 0.061 0.029 0.935% 0.017 0.017 0.030 0.220
2.86 0.059 0.028 0.033 0.017 0.014 0.028 0.191
3.07 0.057 0.027 0. 031 0.017 0.014 0.027 0. 150
3.28 0.053 0.024% 0.028 0.015 0.015 0.025 0.135
3.50 0.045 0.021 0.024 0.014 0.012 0.022 0.094
3.71 C.038 0.017 0.n20 0.013 0.013 0.019 0.058
3.90 0.032 0.015 0.017 0.014 0.012 0.017 0.046
3.92 0.0131 0.014 0.016 0.014 0.017 0.045
4.14 0.072 0.011 N.012 0.014 0.023
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TABLE 10.- Continued.

CENTERRNODY 1V,

YICM) RHOU'/ RHO'/ U/
RHM) INF RHO INF U TNF

0.15 0.098 0. 048 0.103
0.20 0.093 0.045 0.093
0.26 0.081 0.039 0.078
0.31 0.069 0.034 0.066
0.36 0.065 0.131 0.061
0. 41 0. 062 0.030 0.057
0.53 0.0%% 0.026 0. 249
N.62 0.056 0.026 0.048
0.7 0.057 0.027 0.048
0.84 0.057 0.027 0.047
0.95 0.057 0.027 0.046
1.16 0.057 0.027 0. 044
1.38 0.057 0.027 0. 042
1.59 0.058 0.028 0. 041
1.80 0.059 0.028 0.040
2.01 0. 061 0.029 0.039
2.22 0.061 0.029 0.038
2. 54 0. 062 0.029 0.037
2.65 N.062 0. 029 0.035
2.86 0.061 0.028 0.0313
3.08 0.059 0.028 0.032
3.29 0.054 0.02% 0.029
3.50 0.046 0.022 0.024
3.7 0.036 0.017 0.018
3.91 0.032 0.015 0.016
3.93 n.031 0.016 0.015
4.14 0.024 0.012 0.013

X = 22.4 Cm
vy ue/
U INF U INF
0.037 0.05S
0.032 0.051
0.030 0.043
0.028 0.036
0.031 0.032
0.030 0.030
0.026 0.025
0.025 0.024
0.024 0. 024
0.025 0.024
0.024 0.024
0.024 0.024
0.023 0.022
0.022 0.021
0.022 c.021
0.021 0.019
0.019 0.019
0.018 0.017
0.017 0.015
0.017 0.015
0.017 0.014
0.016 0.013
0.015 0.012
0.013 0.013
0.014 0.013
0.014
0.015
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SQRTK/ TAUSEO3/

U INF

0.087
0.07S
0.069
0.057
0.054
0.050
0.042
0.042
0.042
0.041
0.040
0.039
0.037
0.036
0.036
0.034
0.033
0.031
0.029
0.028
0.027
0.025%
0.021
0.018
0.018
0.018

RHOW INF

0. 423
0.568
0.590
0.486
0.477
0.458
0.464
0.449
0.424
0.397
0.391
0.352
0. 347
0.291
0.276
0.227
0.208
0.171
0.130
0. 089
0.043
0.017
0.014
0.030



TABLE 10.- Continued.
CENTFRRBODY IV, X = 24.4 CM

Y{CM) RHOU®'/ RHN'/ u*/s v/ Wes SCRTK/ TAU*ED03/
RHOU INF RHO INF U INF U INF U INF U INF RHOWU INF

0.13 0.09%6 0.047 0.106 0.058

0.16 0.097 0. 048 0.104 0.044 0,059 0.090

0.21 0.106 0.053 0.116 0.040 0. 059 0.091

0.26 0.107 0. 053 0.107 0.038 0.056 0.089

0.31 0.098 0.048 0.095 0.034 0.050 0.081

0.37 0.084 0.041 0.080 0.031 0.043 0.068 0.283
0. &2 0.077 0.038 0.072 0.033 0.039 0.062 0.517
0.53 0,069 0.034 0.062 0.038 0.034 0.056 0. 685
0. 63 0. 066 0.034 0. 058 0.040 0.031 0.054 0. 730
0.74 0.06S5 0.031 0.055% 0.040 0.028 0.052 0.743
0.84 0.061 0.029 0.051 0.036 0.026 0.047 0.610
0.95 0. 059 0.028 0.048 0.030 0.025 0.044 0.533
1.16 0.057 0.027 0.044 0,025 O.u23 0.040 0. 460
1.38 0.058 0.028 0.042 0.023 0.023 0.038 0.429
1.59 0.059 0. 028 0. 040 0.023 0.021 0.036 0.399
1.80 0.060 0.029 0.040 0.022 0.021 0.036 0.383
2.01 0.061 0.029 0. 039 0.020 0.019 0.034 0. 346
2.23 0.062 0.030 0.037 0.019 0.018 0.032 0.316
2.44 0.064 0.030 0.037 0.019 0.016 0.032 0.298
2. 66 9. 063 0.030 0.035 0.018 0.017 0.031 0. 248
2.87 0.062 0.029 0.033 0.017 0.015 0.029 0.205
3.08 0.058 0.027 0.030 0.016 0.013 0.027 0.179
3,29 0.053 0. 024 0.027 0.015 0.013 0.024 0.126
2.50 0.048 0.022 0.024 0.015 0.014 0.023 0.090
3.72 0.038 0.017 0.019 0.015 0.011 0.019 0.063
3.93 0.031 0.014 0.015 0.01¢ 0.014 0.018 0.045
4.14 0.023 0.011 0.011 0.016 0.028
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TABLE 10.- Continued.
CENTERBODY TV, X = 26.4 CM

Y{CM) PHOU®/ RHO'/ ue/ v/ We/ SQRTK/ TAUS*ED3/
RHMU INF RHO INF U INF U INF U INF U INF RHOUU INF

0.13 0.067 0.038 0.083

0.16 0.075 0.039 0.086 0.038 0.062 0.079

0.21 0.092 0. 045 0.097 0.040 0.064 0.086

0.26 0.104 0.051 0.10% 0.041 0.062 0.091

0.31 0.109 0.053 0. 106 0.040 0.058 0.090

0.37 0.110 0.054 0.105 0.039 0.054 0.088

0.42 0.105 0. 051 0.097 0.036 0.053 0.084

0.53 0.086 0.041 0.976 0.034 0. 045 0.066

0.63 N0.079 0.037 0.068 0.039 0.040 0.062 0.523
0.74 0.076 0.C36 0. 064 0.045 0.038 2.062 0. 729
0.84 0.072 0.034% 0.0%9 0.047 0.034 0.098 0. 861
0.95 0. 065 0.031 0.052 C.050 0.029 0.05% 0.829
1.16 0.061 0.028 0.049 0.036 0.026 0.045 0.5%1
1.38 0.058 0.028 0.042 0.028 0.024 0.040 0.427
1.59 0.059 0. 028 0. 040 0.023 0.022 0.036 0. 408
1.80 0.061 0.028 0.039 0.022 0.021 0.035 0.292
2.01 0. 062 0.029 0.038 2.020 0.019 0.033 0.348
2.23 0.063 0.030 0.037 0.019 0.018 0.032 0.29%
2. 44 0.065 0.031 0.036 0.018 0.017 0.031 0.312
2.65 N. 065 0.030 0. 025 0.017 0.016 0.030 0.261
2.%6 0.064 0.030 7.032 0.016 0.015 0.028 0.215
3.08 0.061 0. 029 0.020 0.017 0.014 0.027 0.202
3.29 0.055 2. 026 0.027 0.016 0.012 0.024 0.134
3.50 C.0&47 0.023 0.023 0.016 0.011 0.021 0.093
3.72 0.035 0.017 0.017 0.017 0.011 0.019 0.051
3,93 0.027 0.013 0.013 0.016 0.012 0.017 0.034
4,14 0.021 0.010 0.009 0.011
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TABLE 10.- Continued.

CENTERBODY 1V, X = 28,4 CM

YICM) RPHDUY/ RHDY/ v/ \AN4 W'/ SQRTK/ TAU*EOD3/
RHOU INF RHO INF U INF U INF U INF U INF RHOUU INF

0.13 0.054 0.029 0.062

0.16 0. 062 0.033 0.069 0.032 0.052 0.065

0.21 0.076 0.039 0.081 0.036 0.053 0.072

0.27 0.091 0.047 0.093 0.039 0.057 0.081

0.32 0.101 0.052 0.098 0.036 0.055 0.083

0.37 0.109 0.054 0.100 n.035 0. 055 0.084

0.42 0.111 0.055 0.098 0.036 C.055% 0.084

0.53 0.106 0.052 0.0837 0.033 0. 049 0.075

n,64 0.099 0.048 0.076 0.030 0.043 0.066

ve T4 0.096 0.045 2.070 0.029 0.039 0.060

0.85 0.091 0.045 0.064 0.030 0.036 0.056 0. 601
0.96 0.089 0.043 0.060 0.036 0.035 0.056 0. 765
1.17 0. 080 0. 039 0.052 0.047 0.031 0.05% 0.962
1.38 0.071 0.034 0. 045 0.043 0. 028 0.049 0.759
1.59 0.066 0.031 0.040 0.036 0,024 0.042 0.576
1.81 0. 064 0.030 0.038 0.028 0.C21 0.037 0. 413
2.02 0. 065 0.031 0.0137 0.019 0. 018 0.032 0.37
2.23 0.067 0.032 0.036 0.018 0.017 0.031 0. 344
2.44 0.068 0.032 0.035 0.017 0.014 0.030 0.316
2.66 0.068 0.032 0.034 0.016 0.015 0.029 0. 261
?.387 0.067 0.032 0.021 0.017 0.014 0.027 0.216
2.08 0.062 0.029 0.029 0.018 0.013 0.026 0.143
3.29 0.055 0.024 0.026 0.019 0.012 0.024 0.087
3.51 0. 045 0.019 0.021 0.021 0.013 0.023 0.061
3.73 N.035 9.015 0.016 0.019 0.014 0.021 0. 043
3.93 2.023 0.010 0.010 0.017 0.013 0.017 0.022
4.01 0.018 0. 008 0.008
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TABLE 10.- Continued.
CENTERBODY IV, X = 30.4 CM

Y{CM) RHOU*/ RHOY/ vy v/ W/ SQRTK/ TAU=E03/
RHNU INF MO INF U INF U INF U INF U INF RHOUU INF

0.13 N.04%9 0.031 0.061

0.16 0. 066 0.035 0. 066 0.032 0.0647 0.062

0.21 0.077 0. 041 0.075 0.033 0. 049 0.068

0.27 0.090 0.047 0.084 0.034 0. 049 0.072

0.22 0.098 0. 051 0.089 0.035% 0.048 0.075

0.37 0.107 0. 056 0.094% 0.035 0. 049 0.078

0.42 0.109 0.057 0.092 0.033 0.048 0.077

0.53 0.110 0.057 0.087 0.031 0. 045 0.073

0.64 0,105 0.052 0.077 0.029 0.040 0.065

0.74 0.102 0.051 0.071 0.029 0.035 0.060

0.85 0.101 0. 050 0. 068 0.028 0.034 0.057

0.95 0.099 0.048 0.764 0.026 0.032 0.054 0.536
1.17 0.098 0. 048 0.058 0.027 0.030 0.050 0. 747
1.38 0.096 0.047 0.054 0.030 0.028 0.048 0. 854
1.60 0. 090 0.043 0.047 0.035 0.026 0.046 0.842
1.81 0.082? 0.039 0. 042 0.037 0.024 0.043 0.726
2.02 0.078 0.037 0.038 0.032 0.021 0.038 0.568
2.23 0.075 0.036 0.035 0.024 0.018 0.033 0.462
2. 44 0.07% 0.036 0.034 0.018 0.014 0.029 0.335
2.66 0,073 0.035 0.033 0.015 0.014 0.027 0.287
2.87 0.069 0.033 0.031 0.015 0.013 0.026 0.188
3.0u8 0.058 0.028 0.026 0.018 0.013 0.025 0.099
3.30 0.040 0. 019 0.018 0.023 0.012 0.023 0.093
3.51 0.031 0.N015 0.914 0.020 0.011 0.019 0.032
3.72 0.020 0.010 0.009 0.015 0.012 0.015 0.026
3.93 0.013 0. 006 0. 006 0.015 0.012 0.014 0.021
4.01 0.012 0.006 0.005

ORIGINAL PAGE IS
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TABLE 10.- Continued.
CENTERRODY TV, X = 32.4 CM

Y(CM) RHOU®*/ RHO'/ vey v/ We/ SQRTK/ TAU®EO03/
RHOU INF RHO INF U INF U INF U INF U INF RHOUU INF

0.13 N. 064 0.035 0. 060

0.16 0.070 0.039 . N"64 0.028 0.041 0.0%7

0.21 0.074 0.042 0.068 0.030 0.041 0.060

0.26 0.08% 0. 046 0.073 0.031 0. 042 0.083

0.32 0.091 0.049 0.07% 0.031 0.043 0.065

0.37 0.09% 0.050 0. 075 0.030 0.042 0.N64&

0. 42 0.097 0.051 0.074 0.031 0.040 0.063

0.5%3 0.097 0.050 0.071 0.029 0.038 0.061

0.63 ¢.098 0.050 0.069 0.028 0.036 0.058

0.74 C.096 0.049 0.064 0.027 0.034 0.055

0.84 0.065 0.048 0.061 0.027 0.032 0.052

0.95 0.094 0.046 0.058 0.027 0.030 0.050

1.17 0.092 0. 045 0.053 0.026 0.027 0.046 0. 748
1.38 0.09 0. 046 0.050 0.025 0.024 0.043 0 )
1.59 0.098 0.065 0.048 0.024 0.023 0.041 C. .8
1.80 0.098 0.046 0.046 0.022 0.022 0.039 0.627
2.0? 0. 098 0.046 0.043 0.024 0.021 0.038 0. 608
2.23 0.093 0.064 0.039 0.029 0.020 0.038 0.478
264 0.086 0.041 0. 036 0.032 0.018 0.037 0.287
2. 66 0.077 0.037 0.132 0.042 0.016 0.039 -0.328
2.87 0.061 0.029 0.025% 0.036 0.015 0.033 -0.229
3.08 0. 047 0.022 0.020 0.028 0.014 0.026 -0.113
3.29 0.033 0.016 0.014% 0.024 0.013 0.022 0.000
3.50 0.021 0.011 0.010 0.017 0.014 0.017 0.030
3,72 0.015% 0.007 0.006 0.010 0.013 0.012 0.000
3.93 0.012 0.005 0.005 0.012 0.012 0.013 0. 000
4.01 0.011 0.005 0.00%
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TABLE 10.- Continued.
CENTERBNDY 1V, ¥ = 34,4 CM

Y{CM) RHNU'/ RHC*/ v/ vy, W/ SQRTK/ TAU*E03/
REMI INF RHO INF U TNF u m: U INF U INF RHOUU INF

0.13 0.075 0.040 0. 064

0.16 N.076 0.041 0. 064 0.027 0.040 0.057

0.20 N.079 0.042 0.064 0.030 0.041 0.058

0.26 0.083 0.044 0.065% 0.030 0.040 0.058

0.31 0.085 0.045 0. 066 0.029 0,039 0.057

N.36 0.086 0.045 0.065 0.028 0.037 0.056

0. 41 0.087 0.045 0. 064 0.028 0.036 0.056

Da. 52 N.089 0,045 0.064 0,028 0.034 0.05%

0. 62 0.091 0.046 0.062 0.028 0.033 0.053

0.73 0.090 0. 045 0.0%9 0.027 0. 9031 0.051

0.84 0.089 0,045 0.05¢ 0.026 0.030 0.049

0.94 0.0C2 0. 065 0.0%6 0.027 0.029 0.049 0.775
1.16 0.091 0.044 0.052 0.026 0.027 0.045 0.865
1l.37 0.089 0.043 0.047 0.024 0. 024 0.041 0.769
1.58 0.089 0.043 0.045 0.023 0.022 0.039 0.697
1.80 0.092 0.044 0.043 0.022 0.020 0.037 0.664
2.01 0. 094 0.045 0.042 0.020 0.018 0.035 0.530
2.22 0.092 0.043 %.039 0.018 0.016 0.032 0.402
2.43 0.092 0.043 0.037 0.017 0.014 0.030 0.257
2.65 0.088 0.041 0. 034 0.020 0.017 0.030 0.165
2.86 0.075 1. 035 0.029 0.032 0.020 0.03% -0.226
3.50 0.031 0.015 0.013 0.025 0.012 0.022 -0.202
3.71 0.021 N.010 0.9209 0.019 0.008 0.016 -0.063
3.92 0.015 0.007 0.008 0.017 0.010 0.015 0.000
4.12 0.011 0.00% 0. 005
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TABLE 10.- Continued.

CENTERBOOY 1V,

Y(CM) RHOU*/ RHDY/ uvy/
RHNU INF RHO INF U INF

0.15 0.059 0.032 0. 048
0.20 0.062 0.033 0. 049
0.25 0.064 0.034 0.050
0.30 0.067 0.035 0.050
0.36 J.071 0.037 0.053
0. 41 0.075 0.039 0.05%5%
0.52 0.079 0.041 0.0%5
0.62 0.081 0.042 0.05%
0.73 0.083 0.041 0.054
0.83 0.086 0.042 0. 055
0.94 0,088 0.043 0.054
1.15 0. 088 0.043 0.052
1.37 0.089 0.043 0.048
1.58 0.089 0.043 0. 045
1.79 0.090 0.043 0.043
2.00 0.091 0.043 0.041
2.22 0.091 0.043 0.039
2.43 0,088 0.042 0.037
2.64 0.082 0.039 0.034
2.85 0.069 0.033 0.028
3.07 0.051 0.024 0.021
3.28 0.033 0.015 0.014
3.49 0.024 0.011 0.010
3.71 0.01T 0.008 0.007
3.93 0.014 0.007 0.006
4.06 0.013 0.006 0.006

X = 36.4 CM
vy/ we/
U INF U INF
0.024 0.036
0.026 0.036
0.025 0.034
0.026 0.033
0.027 0.033
0.027 0.033
0.026 0.032
0.025 0.030
0.02% 0.030
0.026 0.029
0.026 0.928
0.026 0.026
0.024 0.024
0.023 0.022
0.021 0.020
0.020 0.017
0.018 0.016
0.017 0.015
0.020 0.016
0.020 0.017
0.021 0.013
0.017 0.014
0.013 0.013
0.014 0,012
0.012 0.013
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SQRTK/ TAU*EO03/

U INF

0.045
0.047
0.046
0.047
0.048
0.049
0.049
0.047
0.047
0.048
0.046
0.044
0.042
0.039
0.037
0.034
0.032
0.031
0.030
0.027
0.023
0.018
0.015
0.014
0.013

RHOUU INF

0. 759
0.796
0.751
0.677
0.593
0.550
0.436
0.338
0. 244
0.136
0.028
"000“
0.000
0.000
0.000



TABLE 10.- Continued.

CENTERBODY 1V,

YI{CM) RHOU'/ RHOY/ uv/
RHDU INF RHO INF U INF

0.14% 0.048 0.025 0.039
0.1¢ 0.050 0.925 0.039
0.20 0.052 0.027 0.041
0.26 0.058 0.030 0.045
0.31 0.063 0.032 0.047
0.36 0.064 0. 033 0. 049
0.42 0.068 0.034 C.050
0.52 0.071 0.036 0.051
0.63 0.075 0.037 0.053
0.73 n.078 0.038 0.054
0.84 0.0R0 0.039 0.054
0.94 0.081 0.039 0.052
1.16 0.083 0.040 0.050
1l.37 0.084 0.040 0.048
1.59 0.085 0. 040 0.046
1.80 0,086 0.041 0. 044
2.01 0.088 0.042 0.043
2.22 0. 089 0.042 0. 041
2.44 D.087 0.041 0.039
2.65 0. 081 0.038 0.036
2.86 0.069 0.033 0.031
3.08 0.055 0.026 0.024
3.29 0. 041 0.020 0.018
3.50 0.029 0.014 0.013
3. 71 0.020 0,009 0.009
3.93 0.014 0. 007 0.007
4.02 0.012 0.006 0.006

X = 38.4 CM
vey We/
U INF U INF
0.021 0.03%
0.022 0. 034
0.024 0.03%
0.025 0.033
0.025 0.032
0.025 0.032
0.026 0.031
0.027 0.031
0.027 0.030
0.028 0.029
0.027 0.028
0.026 0.026
0.025 0.025
0.023 0.023
0.022 0.021
0.022 0.019
0.019 0.017
0.019 0.016
0.017 0.016
0.019 0.016
0.021 0.016
0.025 0.016
0.021 0.017
0.015 0.014
0.015 0.015
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SQRTK/ TAUSEOD3/
U INF RHOUU INF

0.040

0.041

0.043

0.044

0.045 ;
0.046 !
0.046 i
0.047

0.0648 0.721
0.048 0.751
0.046 0.737
0.044 0.689
0.042 0.678
0.0640 0.636
0.038 0.575
0.037 0.526
0.034 0,444
0.033  0.368
0.030 0.247
0.028 0.180
0.026 0,148
0.025 0.083
0.021  0.046
0.016 0.026
0.016 0.017
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CENTERRODY 1V,

Y(CM) RHOU'/ @&HO*/

v.13
0.16
0.19
0.24
0.29
0.35
0.40
0.51
0.61
0.72
n.83
0.93
l.15
1.36
1.57
1.78
2.00
2.21
2.42
2.64
2.85
3.06
3.27
3.48
3,70
3.91
4.01

0.043
0. 046
0.048
0.049
0. 051
0.05%
0.058
0. 064
0.067
0.071
0.072
0.073
0.076
0.079
0.080
0.081
0.083
0.082
0.0R2
0.079
0.073
0.064
0. 049
0. 037
0.027
0.019
0.018

RHOU TNF RHO INF

0.022
0.023
0.024
0.025
0.025%
0.027
0.028
0.031
0.032
0.034
0.035
0.033%
0.036
0.037
0.038
0.039
0.039
0.039
0.039
0.037
0.034
0. 030
0.023
0.017
0.013
Q, 009
0.00¢8

TABLE 10.- Concluded.

e/
U INF

0.037
0, 039
0.041
0.041
0.9042
0.045
0.047
0.051
0.053
0.054
0.083
0.0%2
0.050
0.049
0.047
0.044
0.043
0. 04?2
0. 041
0.038
0.035
0.032
0.025
0.019
0.014
0.010
0.008

R = 40.4 CM
Ve /s we/
U INF U INF
0.018 0.033
0.020 0.033
0.021 §.033
0.021  0.031
¥.022 0.031
0.024 0,031
0.025 0.030
0.027 9.030
0.028 0,029
0.028  0.029
0.02* 0.028
0.027  0.027
0.026 0.026
0.025 0.025
0.024 0.024
0.823  0.021
0.021  0.020
0.021  0.019
0.019 0.016
0.017 0.017
0.018  0.015
0.028 0.014
0.p17 0.014
0.016 0.013
0.017 0.013
0.015  0.012
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SORTK/ TAU%E03/

U INF

0.037
0.039
0.040
0.039
0.040
0.042
0.045
0.046
0.047
0.048
0.046
0.045
0.044
0.043
0.041
0.038
0.037
0.036
0.934
0.032
9.030
0.028
0.024
0.020
0.018
0.015

RHOUU INF

0.551
0. 640
0.696
0.707
C. 685
0.658
045637
0.656
0.630
0.583
0.520
0.455
0.399
0.311
0.218
0.151
0.106
0.080
0.062
0.040
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Figure 1.- Experimental test setup.
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Figure 2.- Preston tube details.
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Tigure 3.- Surface shear stress gaga.
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Figure 4.- Pitot pressure probe.
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Figure 5.- Static pre«sure probes.
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Figure 7.- Hot-wire and hot-film probe..
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Figure 8.- Typical wall-pressure distributions, centerbody 1V,
Re , = 35.3x106,
o
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Figure 10.- Typical surface shear stress distribution, centerbody IV,
Re , = 35.3x106.
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Figure 11.- Typical total temperature variation across the boundary layer,
centerbody II, Rex, = 35.3x10°.
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Figure 12.- Mode diagrams for the upstream bhoundary layer, Rex, = 35,3x106,
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Figure 13.- Fluctuating voltage and correlation ceoefficient distributions
across the boundary layer, centerbody IV, x = 24.4 cm, Rex, = 35.3x106.
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(a) Centerbody I.
Figure [4.- Surface pressure and skin-friction measurements at four
Reynolds numbers.
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Figure 1l4.-~ Continued.
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Figure 14.- Continued
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Figure 14.- Concluded.
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Figure 15.- Mean velocity distributions in law-of-the-wall coordinates for

the upstream boundary layer.
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Figure 16.- Velocity fluctuation distributions across the upstream boundary
layer at three Reynolds numbers.
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Figure 16.- Continued.
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Figure 17.- Turbulent shear stress distributions across the upstream boundary
layer at three Reynolds numbers.
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Figure 18.- Concluded.
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Figure 19.- Turbulent kinetic energy profiles across the flow field,
Re , = 35.3x106.
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Figure 19.- Concluded.
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