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SUMMARY

An experimental investigation of a subsonic round jet exhausting perpendic-
ularly from a flat plate into a subsonic crosswind of the same temperature has
been conducted in the Langley V/STOL tunnel. Velocity and pressure measurements
were made in planes perpendicular to the path of the jet for ratios of jet veloc-
ity to crossflow velocity ranging from 3 to 10. The results of these measure-
ments are presented in tabular and graphical forms. A pair of diffuse contra-
rotating vortices is identified as a significant feature of the flow, and the
characteristics of the vortices are discussed.

INTRODUCTION

During the transition between hover and wing-borne flight, a significant
part of the 1ift of a VIOL aircraft is furnished by direct engine thrust. This
injection of a high velocity jet of air at almost right angles to the crossflow
caused by the forward motion of the aircraft produces a complicated flow field
which affects the aerodynamic characteristics of the aircraft. Several wind-
tunnel tests have been conducted to measure these jet-induced effects on the
pressure loading and aerodynamic coefficients for specific aircraft configura-
tions. (See refs. 1 to 9.)

Traditionally, investigators have attempted to study this complicated flow
field by concentrating on a simplified model in which a subsonic round jet
exhausts perpendicularly through a large flat plate into a subsonic crossflow.
These studies have application to areas other than V/STOL aerodynamics such
as the process of cooling combustion gases in gas-turbine combustors or the
discharge of an effluent into a waterway. For several decades experiments have
been conducted on certain aspects of this jet in a crossflow problem, namely,
the path of the jet (refs. 10 to 17) and the pressure distribution on the flat
plate (refs. 15 and 18 to 25). However, the pair of contrarotating vortices,
which constitutes one of the dominant features of the velocity field, has only
recently received detailed attention (refs. 15, 16, 17, 26, and 27). An exten-
sive bibliography for work done prior to 1969 is given in reference 28.

One motivation for studying a jet in a crossflow is to develop an analyti-
cal description of the pressure distribution on the flat plate through which the
jet exhausts. It is this aspect of the problem which has direct application to
the design of VTOL aircraft. The aerodynamic characteristies of VIOL aircraft
could be predicted by incorporating a mathematical model for calculating the
pressure distribution on the flat plate into a lifting-surface computer program.
Attempts to formulate such models have been hampered by an inadequate descrip-
tion of the flow field for a jet in a crossflow (ref. 29). Only the trajectory
of the jet has been conveniently available to those attempting to formulate such
models. The models have usually consisted of placing potential flow singulari-
ties along the jet center line to model mass entrainment and the vortex pair.



The strengths of these singularities are varied to obtain a best fit to experi-
mentally determined pressure distributions (ref. 30). A description of the
physical properties of the vortex pair associated with a jet in a crossflow
would represent a significant increase in the information available for the
construction of models for calculating the pressure distribution on the flat

plate.

In order to avoid wind-tunnel wall effects, most previous experiments
have been restricted to jets with rather small diameters of 0.6 to 2.5 cm
(0.25 to 1.0 in.). For the present study the large test section of the Lang-
ley V/STOL tunnel permitted the use of a relatively large 10.16-cm-diameter
(4.0-in.) air jet. The test-section size expressed in jet diameters is com-
parable with those used by other investigators and wall effects should be negli-
gible over the experimental range of ratios of jet velocity to crossflow veloc-

ity (designated "velocity ratio" herein).

The primary purpose of the present study is to provide extensive data
suitable for the quantitative description of the flow field associated with a
jet in a crossflow. The flow-field properties most clearly display symmetry
and other simplifying features when they are studied in jet cross sections.
Consequently, most of the velocity and pressure measurements of the present
study were made in this manner. Measurements of the three components of veloc-
ity and the total and static pressures in the flow field are presented in tabu-
lar form. These tables present measurements in numerous cross sections for
velocity ratios of 3, 4, 5, 6, 7, 8, and 10 and from 2 to 45 jet diameters down-
stream of the jet orifice. Measured velocities are used to determine the jet
center line and vortex curves over the experimental range of velocity ratios.
Selected cross-section measurements of velocity and pressure are displayed in
graphical form and the noteworthy features they exhibit are discussed.

The velocity measurements presented in this report have been utilized in
two models which infer the properties of the pair of contrarotating vortices
from selected velocity measurements and the results have been reported (ref. 27).
One model represents the vortices as filaments and yields a measure of lateral
spread and strength; the other model additionally accounts for the diffuseness
of the vortices. Reference 17 represents the first attempt to provide a quanti-
tative description of the flow-field vorticity for a wide range of velocity

ratios.

Three appendixes to the present report are presented. Appendix A by Thomas
Trovillion of the University of Florida, Gainesville, Florida, describes the
calibration scheme developed for the rake of seven yaw-pitch probes used in the
present study for velocity measurements. Appendix B discusses the inaccuracies
involved in positioning the rake of probes. Tables of the experimentally deter-
mined velocities and pressures for all conditions studied are presented in

appendix C.



SYMBOLS

Values are given both in SI Units and U.S. Customary Units. The measure-
ments and calculations were made in U.S. Customary Units.

¢B

Pe

area of jet orifice, m? (ft2)

jet exit area corrected for nozzle boundary-layer thickness, m2 (ft2)
curve fitting parameters

static-pressure coefficient, (p - p,)/q,
total-pressure coefficient, (pt - pt,w)/qw

jet diameter, cm (in.)

Mach number

static pressure, Pa (1b/ft2)

total pressure, Pa (1b/ft2)

dynamic pressure, Pa (1b/ft2)

effective velocity ratio defined by equation (1)
arc distance along a jet path, m (ft)

X, Y, and Z components of velocity; denotes components in wind-
tunnel system when no subscript is used, m/sec (ft/sec)

jet center-line speed, m/sec (ft/sec)
speed of jet fluid at jet orifice, m/sec (ft/sec)

Cartesian coordinate system denotes wind-tunnel coordinate system
when no subscript is used (see fig. 1)

distances along X, Y, and Z axes, m (ft)
strength of each vortex, m2/sec (ft2/sec)

angle of inclination of rake sting with respect to adapter sting as
shown in figure 4, deg

mass density, kg/m3 (slugs/ft3)
angle between Z axis and probe, deg

angle between Z and Z, axes (see fig. 2), deg



Pv angle between Z and Zy axes (see fig. 2), deg

w vorticity, sec-

Wmax maximum vorticity of each diffuse vortex, sec=1
Subscripts:

B refers to probe

c refers to jet center line

J refers to condition at jet orifice

v refers to vortex curve

© refers to crossflow condition

An arrow over a symbol denotes a vector.

PATH OF THE JET

Flow visualization is the most convenient method for determining the path
of a jet in a crossflow. The jet can be seeded with smoke or water vapor, and
the result photographed for a range of velocity ratios. The stippled area shown
in figure 1 represents the observed smoke plume for a velocity ratio in the
range of 7 to 8 (ref. 14). Note that fitting a curve through such a broad plume
of smoke presents some problems in judgment.

A more reliable method of describing the path of the jet is to follow the
maximum of the axial component of the jet velocity as the jet is deflected by
the crossflow. Called the jet center line, this curve has been defined (ref. 12)
as the locus of points of maximum velocity in the plane of symmetry of the flow
(XZ plane, fig. 1). By use of this definition, it is possible to obtain a well-
defined curve from the jet orifice to the region where the local axial component
of the jet velocity has decayed to such a degree that it is experimentally diffi-
cult to locate a maximum. This usually occurs around 15 jet diameters downstream
of the jet orifice.

Another method of describing the jet path is based on the vortex pair asso-
ciated with a jet in a crossflow. Such a description, called the vortex curve,
may be defined as the projection of the center of either vortex onto the symme-
try plane. The location of the vortex curve relative to the jet center line and
smoke plume is shown in figure 1. In the region between the two vortices there
is constructive interference of the induced velocities that produces an "upwash"
velocity component in the plane of the cross section. This "upwash" velocity
has a maximum in the symmetry plane along the line joining the two vortex cen-
ters and can be used to locate the vortex curve experimentally. The vortex
curve is as easily determined experimentally as the jet center line. Since the
vortices have been found to be the most persistent feature of the flow, the vor-



tex curve can be determined much farther downstream of the jet orifice than the
jet center line. In fact, the definition of the jet center line must be used
with care because in some cross-sections the velocity induced by the vortex
pair can be comparable with or greater than the local jet center-line speed.

The jet center line and vortex curve are two well-defined curves to describe
the path of a jet in a crossflow. Both descriptions are useful and both will be
utilized in this report. A plane perpendicular to the jet center line will be
called a jet center-line cross section, likewise, for a vortex curve cross sec-
tion. Figure 2 is a sketch of the two curves and their associated coordinate
systems. In general discussion, when it is not desirable to refer to either of
these descriptions specifically, the terms jet path and jet cross section will
be used.

APPARATUS

This experiment was conducted in the Langley V/STOL wind tunnel which
is a closed return atmospheric tunnel with a test section 4.42 m by 6.63 m
(14.50 ft by 21.75 ft). Test-section airspeeds for this investigation ranged
from 15 m/sec to 62 m/sec (49 ft/sec to 203 ft/sec), or free-stream Mach num-
bers of 0.04 to 0.18. Jet Mach numbers ranged from 0.32 to 0.93.

The flat plate was originally constructed from a 1.22-m by 2.44-m (4-ft
by 8-ft) sheet of 1.91-cm (0.75-in.) plywood with an overlay of 1.59-mm-thick
(0.0625-in.) formica on the upper surface. (1.22-m by 2.44-m measurements
correspond to 12D by 24D.) A hole for the nozzle was centered midway between
the long sides of the plate and 6D aft of its leading edge. Sheet metal fair-
ing was used on the underside of the flat plate to protect the pressure leads
and to streamline the jet nozzle-plenum assembly.

The measured velocities presented in this report are the results of two
tunnel tests. For the first test, the flat plate was mounted 3D above the tun-
nel floor. During the second test, a full-span 3D leading-edge extension was
added to the flat plate and the plate was mounted 4.5D above the tunnel floor.
The purpose of these changes in geometry was to reduce a slight static-pressure
gradient which occurred in the vicinity of certain static-pressure ports on the
flat plate (ref. 25). The geometry changes had a negligible effect on the
velocity field.

The jet of air was formed by using a plenum chamber and a 20:1 convergent
nozzle designed to provide a flat velocity profile at the 10.16-cm-diameter
(4.00-in.) nozzle exit (ref. 31). In order to measure the static pressure in
the jet as close to the plane of the plate as possible, a small ring was
installed at the jet orifice with four static-pressure ports spaced equally
around the inside surface of this jet exit ring 0.64 cm (0.25 in.) from the
exit plane. When the plate was mounted 4.5D above the tunnel floor, a constant-
diameter cylindrical extension was used to extend from the convergent nozzle to
the jet exit ring. Figure 3 is a sketch of the nozzle-plenum assembly with the
extension in place. Supply air for the jet was heated so that the temperature
at the jet orifice would be approximately the same as that of the crossflow. A



venturi flowmeter in the air supply line was used to measure the mass flow rate
of the jet.

Velocity measurements were made with a rake of seven parallel yaw-pitch
probes mounted 5.08 cm (2.00 in.) apart on the leading edge of an airfoil as
shown in figure 4. This figure also shows the rake of probes mounted on a
2.54-cm~diameter (1.00-in.) rake sting which could be pivoted and secured at
50 increments with respect to a 5.08-cm-diameter (2.00-in.) adapter sting.
Each probe was 20.32 cm (8.00 in.) long and 0.64 cm (0.25 in.) in diameter.
Five pressure orifices were located on the hemispherical tip of each probe,
and a ring of six interconnected static-pressure ports were located 5.08 cm
(2.00 in.) aft of the probe tip. (See fig. 5.) A photograph of the apparatus
installed in the wind tunnel is shown in figure 6. A remotely driven lead screw
was installed in the 15.2-cm-diameter (6.0-in.) wind-tunnel sting to provide
about 41 em (16 in.) of longitudinal movement for the adapter sting rake with
respect to the wind-tunnel sting. In figure 6, the adapter sting is in the
fully retracted position.

Two boundary-layer survey devices were used to measure the boundary layer
on the flat plate. One was comprised of a static-pressure probe and a bank of
6 total-pressure probes spanning 0.4 cm (0.16 in. ), the other had 19 total-
pressure probes and spanned 4.2 em (1.65 in.).

All pressures were measured with pressure transducers which were calibrated
with water or mercury manometers. The leads from the pressure ports on the
probes were connected by plastic tubing to a pressure scanning device mounted
inside the wind-tunnel sting. Each device consisted of a single pressure trans-
ducer which could be connected sequentially to each of 48 pressure tubes. The
output of each pressure transducer was fed into a low pass filter to attenuate
fluctuations in the transducer output signal. One second after each static-
pressure port was connected to the pressure transducer, the signal from the
filter was sampled and recorded on magnetic tape.

TEST PROCEDURES AND CONDITIONS
Jet Nozzle Characteristics

The characteristics of the jet nozzle exhausting into still air were inves-
tigated prior to the wind-tunnel experiment. Velocity determinations were made
in the exit plane of the jet by separate surveys with a pitot tube and with a
static~pressure probe. Velocity distributions were also determined at several
jet cross sections downstream of the exit plane by surveys with a pitot-static
probe. These studies were made at jet Mach numbers of 0.3, 0.5, 0.8, and 1.0.

P. Saha (ref. 32) has compared the measured velocity distribution for the
jet nozzles used in the present experiment with the results of Albertson, Dai,
Jensen, and Rouse for a free jet (ref. 33). Reference 33 presents a descriptive
model for the free jet based on an assumed Gaussian distribution for the axial
velocity component. The experimentally determined parameter in their model is
evaluated from the measured jet center-line decay. Figure 7 compares the jet
center-line decay of the nozzle used in the present experiment with the results
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of reference 33. The present results for M: = 0.3 coincide with those of ref-
erence 33, where jet Mach numbers were less than 0.2. There is a noticeable
variation in the center-line decay characteristics with jet Mach number. The
length of the jet core increases, and the center-line speed decays less rapidly,
with increasing Mach number.

Outside of the nozzle boundary layer, the exit plane velocity profile was
flat to within 0.5 percent of the velocity measured at the center of the jet.
The boundary-layer displacement thickness of the nozzle at the exit plane (with-
out nozzle extensions) was determined experimentally to be (2.8 * 0.5) x 103 D.
There was no noticeable variation of the boundary-layer profile with jet Mach
number.

Effective Velocity Ratio

Early investigators (refs. 12 and 13) expressed the properties of a jet in
a crossflow in terms of the ratio of jet velocity to crossflow velocity. This
is appropriate under certain simplifying conditions; however, in general, it is
the ratio of the momentum flux across the jet orifice to the momentum flux of
the crossflow over an equal area that is the significant dimensionless parameter.
In order to be consistent with the terminology of the early investigations, it
is convenient to define an effective velocity ratio as the square root of this
ratio of momentum fluxes

172
U2 dA
R = @__ (1)

PUPA
If the density of the two fluids is the same and if U; is constant over the

jet orifice, then equation (1) reduces to the ratio of jet velocity to crossflow
velocity. It should be noted that the reciprocal of equation (1) is used by some
investigators and is usually referred to by the same name.

Other useful equations for the effective velocity ratio can be obtained
from equation (1). Some of these variations and their application to the pres-
ent Investigation are discussed in reference 25. For presentation of results in
this report, the appropriate simplification of equation (1) is R m M-/Mm. This
relationship results from the assumption of a jet with flat velocity profile
expanding isentropically from plenum total pressure to the crossflow static pres-
sure. It also provides consistent comparison with data from the other investi-
gators who calculate their velocity ratios in a similar way.

Calibration of Yaw-Pitch Probes

Large angles (over U459) were encountered between individual probes and the
direction of local airflow when the rake of probes was positioned in planes per-
pendicular to the jet path. A separate wind-tunnel test was conducted to pro-
vide calibration data for a large range of flow angularity. Figure 8 is a pho-
tograph of the rake of probes and sting arrangement for the calibration test.
The U-shaped sting allowed the probes to remain in the same tunnel location as



the vertical sting was rotated about its axis to provide a range of tunnel yaw
angles. The roll position of the rake could be changed manually by rotating

the rake airfoil with respect to the rake sting. This rotation enabled the tun-
nel yaw degree of freedom to be used for both yaw and pitch sweeps of the rake.
Data for flow angles in the range of -659 to +65° in both yaw and pitch were
taken. Additionally, selected measurements were taken over a tunnel yaw range
for intermediate roll positions of the rake. This was done to check the cali-
bration scheme developed from the rake yaw and pitch data. Most of the measure-
ments were made at a tunnel airspeed of 40 m/sec (131 ft/sec) but selected mea~
surements were repeated at an airspeed of 68 m/sec (223 ft/sec) to verify that
the calibration did not depend on tunnel airspeed.

A calibration scheme based on potential-flow theory is presented in appen-
dix A. 1In this scheme, the potential-flow solution for uniform flow over a
sphere is generalized to provide equations relating the pressure distribution
on the hemispherical tip of each probe to the flow velocity. The undetermined
parameters in these equations are evaluated from the calibration data. Based
on the results of the calibration experiment, it is estimated that errors in
determining flow angularity are usually less than a degree or two, errors in
determining airspeed rarely exceed 5 percent, and errors in determining static
and total pressure are usually less than 10 percent. These error estimates are
for uniform flow with flow angularity within the range of the calibration exper-
iment. They do not include the effects of high turbulent intensity such as are
encountered throughout the jet plume or of large velocity gradients such as are
encountered near the jet orifice. No estimates of the errors due to these
effects have been made. However, in an attempt to reduce the errors due to
large pressure gradients in the flow, only pressure measurements from the probe
tip have been used in this calibration scheme.

Data Acquisition in Jet Cross Sections

Flow-field measurements for a jet in a crossflow most clearly display iden-
tifiable characteristics and other simplifying features when they are made in
cross-section planes through the jet plume. For this reason, most of the veloc-
ity and pressure measurements of the present study were made in this manner.
Table 1 summarizes the extent of the flow-field measurements of the present
study and for three other experiments in tunnels of various sizes. All have
emphasized data acquisition in jet cross sections for a range of velocity
ratios and represent a range of jet diameters from 0.64 to 10.16 cm.

The decision to measure velocities in planes perpendicular to the jet path
placed stringent requirements on the location and orientation of the rake of
probes. These requirements had to be reconciled with the realities of the
experimental arrangement in such a way that the test could be performed in a
reasonable length of time. The types of motion available through the tunnel
sting system had to be augmented by equipment designed specifically for this
experiment. The problem of positioning the rake of probes and the errors in
probe placement due to compromises made to utilize available equipment are pre-
sented in appendix B. Based on the results of this analysis, it is estimated
that the inaccuracy in probe placement in any direction rarely exceeded 0.1D.



EXPERIMENTAL RESULTS
Scope of Present Investigation

The data presented in this report were taken during two wind-tunnel tests.
The primary purpose of the first test was to acquire enough velocity measure-
ments in each of a few jet cross sections to describe the local properties of
the pair of contrarotating vortices associated with a jet in a crossflow for
effective velocity ratios of 4 and 8. These measurements represented one of the
first attempts to describe these vortices quantitatively. Velocity measurements
were taken at approximately 1350 locations in eight jet cross sections. The
vortices were found to be much more diffuse than aircraft wing-tip vortices, and
only the four largest cross sections of this test were extensive enough to
include the entire region of significant vorticity. The results of this test
made clear the magnitude of the task of providing a straightforward numerical
description of the vortex pair as it develops from one cross section to another
and for a range of effective velocity ratios. Also included in the first test
were velocity measurements in several vertical sections in the jet-wake region.

After conducting the first experiment, it was apparent that further prog-
ress depended on the development of a scheme for inferring the vortex properties
from a relatively small sample of velocity measurements. Two models were devel-
oped to accomplish this: one assumed that the contrarotating vortices behave
like vortex filaments, and the other, that they behave like diffuse vortices
with a specifiec distribution of vorticity (ref. 27). The location, strength,
and diffuseness (for the diffuse vortex model) of the vortices were to be deter-
mined at a cross section by selected velocity measurements in that cross section.
The vortex filament model required only a few velocity measurements in the plane
of flow symmetry; whereas the diffuse vortex model required additional velocity
measurements out of the symmetry plane.

The primary purpose of the second test was ta acquire sufficient velocity
measurements to infer the properties of the vortex pair at several cross sec-
tions for each of a series of effective velocity ratios. In this second test,

a distinction was made between data acquired to determine the location and decay
of the jet center line and data acquired to infer the properties of the vortex
pair. Results of the first test and the work of Thompson (ref. 15) were used

to estimate the location of the vortex curve. During the second test, velocity
measurements were made at approximately 1150 locations in 26 cross sections for
use in the diffuse vortex model. The velocity was also measured in the symmetry
plane in an additional 61 cross sections for use in the vortex filament model.
These velocity measurements were made for effective velocity ratios of 3, 4, 5,
6, 7, 8, and 10. Additional velocity measurements were made in the symmetry
plane to verify the location of the jet center line for each velocity ratio.

The extent and conditions for these two tests are presented in table 2.

The measured velocities, static pressures, and total pressures for these
two tests are presented in appendix C (tables C1 to ClU).



Measurements in Symmetry Plane

Jet center line.- Determination of the jet center line has been one of the
primary objectives of many theoretical and experimental studies of a jet in a
crossflow. Its determination is included in the present study to supplement
the description of the vortex pair associated with the jet and to provide a means
of comparison with the results of other experiments.

An experimental determination of the jet center line is straightforward. As
the jet is deflected by the crossflow, the velocity in the jet decays rapidly to
values comparable with the crossflow velocity. This deflection and decay of the
axial component of velocity in the jet can be detected by suitable placement of
velocity measuring probes in the plane of flow symmetry (XZ plane). An initial
estimate of the jet center line, obtained from the results of other experiments
(ref. 14), was used to position the rake of probes for the wind-tunnel experi-
ment. The value and location of the maximum axial component of velocity at each
rake location can be determined by fairing a curve through the measured values
of U/U,. The locus of points of these maxima for a given velocity ratio deter-

mines the jet center line.

An iterative process was utilized in which this curve serves as a first
approximation to the jet center line. The axial components of the measured
velocities in cross sections to this curve were used to define a second approxi-
mation to the jet center line. Such a process could be continued until negli-
gible changes in the curve resulted. However, because of the nature of the
velocity field in the region of the jet center line, the first approximation
was found to provide an adequate description of the jet center 1line.

Table 3 presents the results of the jet center-line study. The location
and orientation of the rake, the location of the jet center line, the final
cross-section angle, and the maximum axial velocity are presented for each cross
section studied. For cross sections sufficiently far from the jet orifice, mea-
surements from all seven probes are used to determine the center-line properties.
For cross sections close to the jet orifice (x/D £ 2), large velocity gradients
are encountered for which the probe spacing is sometimes too great to provide a
precise description of the velocity profile in the vicinity of the center line.
However, it is thought that the three probes closest to the maximum measured
velocity provide an adequate description of the center-line properties. For
most of the cross sections, information from four or more probes is used to
determine the jet center-line properties.

The jet center-line decay properties are indicated in figure 9. In this
figure, the quantity (Ug - U, cos ¢¢)/(Uj - U, cos ¢pe) 1is plotted against arc
distance along the jet center-line curve. This curve represents an attempt to
display the jet center-line decay in a manner which would be compatible with a
coflowing jet in the limit as ¢, approaches zero. Figure 9(a) compares the
results of the present study with the results of Kamotani (ref. 17) for an effec-
tive velocity ratio of 8. Also shown in figure 9 are the center-line decay prop-
erties of the jet when there is no crossflow (free jet). The effect of jet Mach
number on the decay properties which is apparent with no crossflow (see fig. 7)
is considered to be secondary to the effect of the velocity ratio for a jet in
a crossflow. Selected measurements at different jet Mach numbers support this
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assumption. Figure 9(b) presents the decay of the jet center-line speed for
effective velocity ratios of 3, 6, and 10. The trend of the data shows an
increased amount of jet decay as effective velocity ratio decreases. The results
for velocity ratios of 3 and 10 serve as an envelope for the decay properties of
the intermediate velocity ratios of the present study.

Vortex curve.- The vortex curve partially describes the location of the
vortex system associated with a jet in a crossflow. The diffuse contrarotating
vortices which form near the jet orifice are carried downstream along trajecto-
ries which depend on the velocity ratio. The vortex pair induces a velocity
field in the plane of a vortex cross section which is easily detected experimen-
tally (ref. 16). Along the line of intersection of the symmetry plane with a
vortex curve cross section (Z, axis, fig. 2), the W, velocity distribution
induced by the vortices exhibits a maximum at the point of intersection of the
vortex curve with the cross section as indicated in sketch (a).

Vortex
centery\
/ ‘ \ ! ) R
m\\\;' S Y wv
v

+T -T

Sketch (a)

This symmetry plane behavior provides a simple experimental means of
determining vortex position at a particular rake location. In practice, self-
consistent results were achieved with an iterative technique similar to that
used to determine the jet center line. To obtain the velocity measurements
needed in this approach, an initial estimate of the vortex curve was used to
position the rake of probes. The point at which the velocity component along
the initial 2y axis reached a maximum supplied a first approximation to the
vortex position. The locus of these points for a given effective velocity ratio
defined a new vortex curve. The measured velocities were next projected into a
coordinate system defined by the revised vortex curve and this process was con-
tinued until there was a negligible change in the location of the vortex curve.
The results of the vortex curve determination are shown in table 4. The loca-
tion and orientation of the rake, the location of the vortex curve, the arc
length along the vortex curve, and the final cross-section angle are presented
for each condition that resulted in useful information.
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Discussion of measurements.- Both the jet center line and the vortex curve
can be described adequately by an equation of the form

z/D = aRP(x/D)c (2)

The parameters a, b, and ¢ can be determined by fitting this equation in

a least-squares sense to values for the center-line and vortex-curve locations
from tables 3 and Y4, respectively. For a given velocity ratio, only location
values for a single crossflow velocity were used in determining the parameters.
In the tables, the superscript b denotes supplemental data at alternate cross-
flow velocities and at positions for which the velocity measurements yielded
locations of marginal reliability. The parameter values which resulted are

ag = 0.9751, by = 0.9085, co = 0.3385, ay = 0.3515, by = 1.122, and

ey = 0.4293. The root-mean-square deviations of the points used to determine
the parameters from the resulting center line and vortex curves are 0.19D and
0.26D, respectively. The slight differences between parameter values listed
for equation (2) and those presented in reference 27 are due primarily to a
minor improvement in the probe calibration scheme.

Figure 10 provides a visual indication of the quality of the fit of the
equation to the tabular values. The results of the center-line and vortex-curve
determinations are presented for effective velocity ratios of 3, 4, 5, 6, 7, 8,
and 10. Also included are Margason's curves for the jet center line (ref. 14)
which were used as a guide in positioning the rake of probes for the present
study. In figure 11, the scales of the ordinates are dimensioned so that the
experimentally determined jet center lines or vortex curves for all effective
velocity ratios each collapse to a single curve. (See eq. (2).) This figure
is used to compare the results of the present study with the results of other
experiments. Agreement among the results of Harms (ref. 26), Thompson (ref. 15),
Kamotani and Greber (ref. 16), and the present experiment are good. These four
experiments represent a range of jet diameters from slightly over 0.5 cm
(0.3 in.) to about 10 em (4 in.) and a variety of test conditions and velocity

measuring apparatus.

Some appreciation for the information contained in the symmetry plane data
and for the shortcomings of the present study can be inferred from figure 12.
Shown in this figure are some of the measured velocities displayed as vectors in
the plane of flow symmetry for effective velocity ratios of U4 and 8. The veloc-
ity was measured twice at each point; whenever the arrows for the two measure-
ments are resolvable in the figure, they are drawn separately. One of the first
things to note from this figure is that in most cases the velocity measurements
are repeatable to a reasonable degree. Variations large enough to show up in
this figure occur mainly for cross sections in regions of large velocity gradi-
ents near the jet orifice. As one approaches the jet orifice, the pressure and
velocity gradients become large enough to cause one or more of the following dif-
ficulties: (1) the probe spacing becomes too large to define the velocity pro-
file adequately for determining the center-line or vortex-curve location at a
cross section; (2) appreciable errors are introduced in the iterative technique
used to determine the center line and vortex curve; and (3) errors in the veloc-
ity determination itself are introduced because of significant pressure changes
over distances comparable with the physical dimensions of the probe head. Some
evidence of the first two difficulties is encountered for low velocity ratios at
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cross sections near x/D = 2. In the region from x/D = 2 to x/D = 12, the
pressure gradients are not too severe for the apparatus and techniques used in
the present study. The properties determining the jet center line and vortex
curve are apparent: the axial velocity in the jet is noticeably larger than the
crossflow speed, and the change in direction of the velocity vectors is discerni-
ble in the viecinity of the vortex curve. In this region, the span of the rake
is large enough and the probe spacing small enough to adequately describe the
velocity profile determining either curve if the rake is well placed. For the
region x/D > 12, the axial velocity of the jet in the vieinity of the jet cen-
ter line has decayed to such a degree that it is difficult to determine the
center-line location. Although the change in the direction of the velocity due
to the contrarotating vortices is still evident, the span of the rake of probes
is not large enough to provide an adequate description of the velocity profile
locating the vortex curve. In addition to the broadening of the velocity pro-
file used in determining the vortex curve, the initial placement of the rake of
probes was not very accurate because of a lack of prior knowledge about the vor-
tex structure. Although the present study attempted to detect the vortex curve
location to x/D = 45, the results in this region are sketchy. The difficulties
encountered in this region could be corrected by forming larger cross sections
by multiple placement of the rake of probes.

Measurements in Jet Cross Sections

The results of velocity measurements in the plane of flow symmetry are use-
ful in determining the Jjet center-line and vortex curves which serve to locate
the jet plume as a function of the effective velocity ratio. A more detailed
description of the flow structure of a jet in a crossflow requires additional
velocity and pressure measurements out of the plane of flow symmetry. Table C3
presents velocity and pressure measurements for 45 cross sections over a range
of velocity ratios from 3 to 10.

The results of extensive measurements in two cross sections for an effec-
tive velocity ratio of 4.0 and in three cross sections for an effective velocity
ratio of 8.0 are presented in figures 13 to 17. Each figure presents a graphi-
cal description of the flow field at a given cross section in four parts:

(a) contours of constant total pressure, (b) contours of constant velocity com-
ponent perpendicular to the cross section superimposed with a vector plot of the
projections of measured velocities onto the cross section, (c¢) contours of con-
stant vorticity, and (d) contours of constant static pressure. This series of
figures represents the results of measurements in the five largest cross sec-
tions of the present study. These cross sections were obtained by multiple
sweeps (in lateral direction) with the rake of seven yaw-pitch probes. Each
cross section in figures 13 to 17 is located by specifying the location of one
point of measurement in the plane y = 0 and the angle of inelination of the
cross section. The reference point chosen is the location of the center probe
of the rake for the lowest sweep of the cross section. Although most measure-
ments were made in the half-plane y 2 0, some measurements were made for y < 0
to verify that y = 0 1is a plane of mirror symmetry for the flow. Figure 12
provides a visual indication of the locations of these multiple sweep cross sec-
tions. Included are cross séctions relatively near the jet orifice where gradi-
ents are large, and one cross section sufficiently far downstream that the jet
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center-line speed has decayed to such a degree that locating the jet center line
would be difficult.

Since many of the properties of the jet appear to be functions of arc length
along the jet center line or vortex curve, it is convenient to locate each cross
section by its intersection with one of these curves. The following table provides
this information:

Reference Intersection Intersection
Effective Cross- location with center with vortex
Figure |velocity section line curve Ug /U0,
ratio angle, deg
x/D { z/D | x/D | 2/D |s./D| x/D | z/D |sy/D
13 4.0 32 4. 16| 2.03| 2.61| 4.72| 5.7| 3.59| 2.96| 4.9|1.62
14 4.0 15 9.22| 3.881{ 8.41) 6.93|12.1| 9.07| 4.43|10.6(1.16
15 8.0 L2 7.60{ 4.81| 3.40| 9.74{10.7| 5.20| 7.60| 9.6|1.96
16 8.0 30 10.00| 5.31| 6.18{11.96|14.2| 8.34| 9.12]|13.11.47
17 8.0 20 15.18111.98 {13.76{15.96 [22.8 |15.20{11.91{20.5|1.11

Each of the physical quantities presented in this series of figures pro-
vides a partial description of the structure of a jet in a crossflow. It is
useful to discuss the type of information to be gained from each quantity.

The total-pressure coefficient is the easiest flow parameter to measure
and the description of the jet developing into a characteristic kidney shape
is based on the shape of contours of constant total pressure in the neighbor-
hood of the jet center line. (See refs. 12 and 13.) These contours can serve
to locate the jet center line (highest value) and the wake region (negative
values). The region unaffected by viscous effects of the jet would be charac-
terized by a constant zero value of the total-pressure coefficient. In this
region a potential flow model for the far-field effects of the jet would be

applicable.

Measuring the three-dimensional velocity field in a cross section is con-
siderably more difficult than measuring the total pressure. The attempt to dis-
play the velocity field for several cross sections represents a major effort of
the present investigation. The velocity component perpendicular to a cross sec-
tion is presented as contours of the dimensionless velocity Up/U¢, where Ug
is the jet center-line speed for that cross section. (See table 3.) These con-
tours can be used to determine the jet center-line location, and their shape in
the neighborhood of the jet center line also exhibits the characteristic kidney
shape attributed to a jet in a crossflow. The component of the free-stream
velocity perpendicular to the cross section is represented by the contour
(U/U¢) cos g and can be used to identify the region where the jet has neg-
ligible effect on this component of the velocity. Values of this quantity for
the large cross sections are

Figure 13 rw ] 15 [ 16 , 17 f
‘ 0.38 ] 0.59 I 0.85 ]

(U/U¢) cos ¢ 0.52 ' 0.83
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Projections of the velocity onto the cross section for each point of mea-
surement are presented as arrows. The arrow plots show very clearly that the
vorticity is a significant feature of the flow; one that is not evident from
total-pressure measurements and consequently was overlooked or ignored in many
early studies of a jet in a crossflow. The presence of an "upwash" along the
line y = 0, which serves to locate the intersection of the vortex curve with
each cross section, is also apparent.

The role of vorticity in describing the structure of a jet in a crossflow
is elarified by calculating the component of vorticity perpendicular to a cross
section and displaying this information as contours of constant vorticity. 1In
these figures the vorticity is nondimensionalized by the maximum value encoun-
tered in each cross section. In terms of the vorticity contour plots, the
region of interest is shifted from the neighborhood of the center line to the
region near the vortex curve. The shape of the jet in a crossflow as charac-
terized in this manner is simply a pair of contrarotating vortices which are
rather diffuse in nature.

The measurements of static pressure are presented as contours of constant
static-pressure coefficient. These contours provide still a different represen-
tation of the structure of a jet in a crossflow.

Some specific observations on the structure of a jet in a crossflow can be
made from the information presented in figures 13 to 17. The decay and diffu-
sion of the various properties from one cross section to another for a given
velocity ratio are apparent. Total pressure, static pressure, and normal veloc-
ity component all decay much more rapidly than the vorticity. At the location
of the cross section presented in figure 17, there is little effect other than
that produced by the pair of diffuse vortices.

With the exception of figure 17, there is a well-defined wake region as
evidenced by negative total-pressure coeffir.ents. For both velocity ratios
this region extends toward the flat plate as far as measurements were taken.

The lateral extent of the wake region appears to be about two jet diameters to
either side of the symmetry plane for an effective velocity ratio of U4 and some-
what less for a velocity ratio of 8. The wake regions in figures 13 and 15 are
characterized by a small region of retarded flow between the intersections of
the center line and vortex curve with the cross section. For figure 13 (R = U4),
the fluid speed in this region is about one-half the free-stream speed and for
figure 15 (R = 8), it is approximately equal to the free-stream speed. This
could be the remnant of a dead air or backflow region caused by separation of
the flow around the jet boundary near the flat plate.

The presence of a pair of contrarotating vortices is evident from the arrow
plots and vorticity contours for all five cross sections. Figure 17 shows that
these vortices are the most persistent feature of a jet in a crossflow. They
are clearly in evidence in that figure whereas the other properties have decayed
to a degree that it is difficult to detect their deviation from free-~-stream val-
ues. The vortices are stronger for an effective velocity ratio of 8 than for
a velocity ratio of ¥, as indicated by comparing figures 14 and 16. In fig-
ures 15, 16, and 17, there is evidence of an axial flow in the core of each
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vortex which decays less rapidly than the center-line speed. This axial speed
in the vortex core actually exceeds the center-line speed in figures 16 and 17.
The vortex core is also characterized by negative static-pressure coefficients
in all three cross sections for R = 8. For an effective velocity ratio of 4,
the vortices are apparently not as well developed. There is no evidence of
axial flow in the vortex core for either cross section (figs. 13(b) and 14(b)).
The negative static pressure associated with the vortex core is apparent in fig-
ure 13 but not in figure 14. The strengths of the vortices at each cross sec-
tion can be estimated by calculating the flux of vorticity through the half-
plane y 2 0. This calculation yields the following results:

Figure 13 [ 14 | 15 | 16 | 17 I

T/2pU,, 1.7 l 1.1 l 5.0 l 4.8 ' 3.1 l

Such a direct calculation from measured velocities has the disadvantage that the
extent of measurements may not be large enough to account for all the vorticity.
With the exception of figure 17, these cross sections appear to be large enough

to account for almost all the vorticity. The direct calculations indicate that

the vortex strength is a function not only of effective velocity ratio, but also
of cross-section location.

Although the information presented in figures 13 to 17 provides some
insight into the nature of the flow for a jet in a crossflow, the figures fall
far short of providing a usable quantitative description of the flow for a range
of effective velocity ratios. These figures do serve, however, to identify the
distribution of vorticity as both the simplest and most persistent feature of a
jet in a crossflow.

Measurements in Vertical Sections

In an attempt to learn something about the wake region velocity and pres-
sure distribution, measurements were made in a few vertical sections for effec-
tive velocity ratios of 4 and 8. The rake of probes was positioned so that the
lowest probe was 0.25D above the flat plate. In particular, evidence was being
3ought for a pair of relatively weak vortices that extend downstream from the
jet orifice and remain quite close to the plate. (See ref. 34.) Measurements
were made in the vertical sections x/D = U4, 6, and 8 for both velocity ratios
and at x/D = 12 for an effective velocity ratio of 8. The measured velocities
and pressures are presented in appendix C. (See table C3.)

Figures 18 and 19 present the results of measurements in the vertical sec-
tion x/D = 4 for effective velocity ratios of 4 and 8. The information is
presented as contour and arrow plots as described in the previous section with
the exception that the vorticity and C contour plots are omitted due to their
lack of information. The proximity of ghe jet plume to the flat plate for
R = 4 appears to cause significant qualitative differences in the wake region
in comparison with the wake region for R = 8. For R = 4, the vortex curve
intersects the vertical section at z/D = 3.1 (zg/D = 1.3) as shown in fig-
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ure 18. For R = 8, however, the vortex curve intersects the vertical section
at 2z/D = 6.6 which is considerably above the region of measurement shown in
figure 19.

The wake region, as evidenced by negative total-pressure coefficients,
extends to the flat plate as shown in the (a) parts of figures 18 and 19. 1In
the viecinity of the symmetry plane, the wake region for an effective velocity
ratio of 4 is characterized by more negative values of the total-pressure coef-
ficient than for a velocity ratio of 8. For R = 4, the contours of constant
total pressure are approximately vertical from about 0.5D above the plate to
the region influenced by the vortex pair. This result implies a very small
vertical gradient of total pressure in this region. The wake appears to spread
laterally in the region immediately above the plate as evidenced by the outward
curve of total-pressure contours as they approach the plate. For R = 8, there
are noticeable vertical gradients of the total pressure. A spreading of the
wake near the plate similar to that for R = 4 1is observed, but the total pres-
sure continues to increase with increasing vertical distance throughout the
region of measurement. This condition can be characterized as a pinching of
the wake region between the flat plate and the vortex system.

The velocity induced by the contrarotating vortex pair is seen clearly
from the arrow plots in the (b) parts of figures 18 and 19. Calculation of the
x-component of the vorticity from the measured velocities indicates no signifi-
cant vorticity other than that due to the vortex pair near the top of fig-
ure 18(b) for R = 4. For R = 8, the region of significant vorticity lies a
few jet diameters above the region of measurement. The bottom row of arrows
for each figure, however, suggests the possibility of a very weak and very small
vortex system near the symmetry plane (y = 0) and within D/4 of the flat plate.
It is important to note that in neither figure does the region of measurable
vorticity extend to the immediate vicinity of the flat plate. For the purposes
of calculating the flat-plate pressure distribution, it should, therefore, be
possible to account for the effect of the diffuse vortex pair by treating them
as vortex filaments.

The measurements from other vertical sections in the wake region are quali-
tatively similar to those presented in figures 18 and 19. As one would expect,
there is a gradual recovery in total pressure and in the x-component of the
velocity, but the deficit in each remains measurable.

SUMMARY OF RESULTS

The purpose of the present investigation is to make available a detailed
description of the flow field induced by a jet in a crossflow and to provide a
quantitative description of the vortex system which forms a prominent and per-
sistent feature of the flow field. To accomplish this, velocity measurements
were made in numerous cross sections for a range of velocity ratios. From these
measurements the simplifying features of the vorticity distribution were noted
and modeled. The inferred vortex properties are presented in a paper by the
authors (AIAA J., vol. 12, no. 12, 1974). By using these models, the distribu-
tion of vorticity could be determined in a given cross section by a relatively
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small number of velocity measurements. The specific results of the present
study are:

1. The jet center-line location and the decay of the jet center-line speed
are determined for a range of velocity ratios from 3 to 10. These are well-
established properties of a jet in a crossflow and the agreement between the
results of the present study and those of other experiments is satisfactory.

2. An alternate means of locating the jet plume, called the vortex curve,
is presented. This curve locates the trajectory of the vortex pair associated
with the jet, and it is experimentally detectable farther downstream than the
Jjet center line. The vortex curve lies between the center line and the flat

plate.

3. Measured values of total pressure, static pressure, and velocity are
presented for 188 jet cross sections over a range of velocity ratios from 3 to
10 and from 2 to U5 jet diameters downstream of the jet orifice. Vertical sec-
tions near the flat plate are presented at an additional seven locations for

velocity ratios of 4 and 8.

4, Extensive measurements in two cross sections for a velocity ratio of U
and in three cross sections for a velocity ratio of 8 illustrate clearly the
presence of a pair of diffuse contrarotating vortices which decrease in strength
with increasing distance from the jet orifice. At a given downstream location
the strength of one of the vortices for a velocity ratio of 8 is four to five
times as strong as for a velocity ratio of 4. There is a measurable low statie
pressure in the cores of the vortices for a velocity ratio of 8 and also an
axial flow in the vortex core which exceeds that of the region outside the core.

Langley Research Center

National Aeronautics and Space Administration
Hampton, VA 23665

November 9, 1977
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TABLE 1.- SOME RECENT EXPERIMENTS WITH MEASUREMENTS

IN JET CROSS SECTIONS

Tunnel Approximate Typical
Jet test-section|Effective| Number number of grid
Investigators {diameters, size, velocity |of cross| velocity and size,
cm D ratios sections pressure D
determinations
Kamotani and 0.64 112 x 112 y 2 100 1T x 1
Greber, 1971 6 3 150
(refs. 16 8 3 150
and 17)2
Thompson, 1971 2.54 48 x 60 2 5 650 I1x1
(ref. 15) 4 5 800 2 2
8 y 700
Harms, 1973 5.0 60 x 60 8 2 500 1 x
(ref. 26)a 2
Present study 10.16 44 x 65 3 3 119 1x1
4 13 700 2 2
6 6 217
8 9 1358
10 3 126

4Hot jets studied also but are not reflected in this table.
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TABLE 2.- SUMMARY OF TEST CONDITIONS FOR PRESENT STUDY

Symmetry plane Extended cross Vertical sections
U, Mj cross sections sections
m/sec -
Number |Measurements |Number |Measurements |Number |Measurements
First test
39 0.48 0 0 5 413 3 175
39 .93 0 0 3 945 i 364
Second test

34 0.33 4 28 0 0

53 .50 15 105 3 119

25 .32 3 21 0 0

39 .48 22 154 8 287

62 .76 3 21 0 0

50 .76 9 56 0 0

26 .48 3 21 0] 0

y2 .75 19 133 6 217

51 .93 L 28 0 0

Ll .93 8 56 0 0

19 Iy 3 21 1 49

31 .15 7 49 0 0

39 .93 2h 168 6 L13

25 .75 L 28 2 126

31 .93 13 91 3 126
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TABLE 3.- JET CENTER-LINE DETERMINATION

Rake location Jet center line Rake location Jet center line
R R | Ug,
m/séc x/D | 2/D (@B, |xX/D | 2/D |¢g, |Ug/U m/;;c x/D | z/D |¢g, | x/D | 2/D (9o, [Ug/U
deg deg deg deg
(a) ‘ , (a)
R=3
2| 51 1.98| 3.25(22.0(1.92| 3.39|31.7{2.01 3.2 53 7.84] 5.22111.0| 7.71| 5.87(13.8|1.14
.21 51 2,00} 3.25(28.011.91| 3.41{31.8(2.16 3.2 53 9.50| 5.501(10.0} 9.36| 6.28(12.2|1.08
21 52 3.85| 4.24(16.0{3.81| 4.36(21.4|1.49 3.2 | 53 12.08| 7.00| 9.0(12.11| 6.79/10.311.05
.2| 53 5.96 | 4.25(12.9 5'75j 5.17116.6(1.22 3.2| 53 14,12 7.50| 8.0(14.16| 7.22| 9.3 1.06
R=4
.10 38 1.97| 4.25(28.011.90| 4.38|37.9(1.83 4 11 40 7.87!6.75(14.0} 7.83| 6.91[17.011.21
.2| 38 |2.00| 4.25(33.0(1.89| 4.41|38.6(1.95 |P4.0( 39 | 8.44| 6.78(11.0| 8.41| 6.93(15.9(1.16
.0} 39 2.66| 4.63(31.8(2.61| 4.72(31.7|1.62 4,11 40 12,05 8.00(12.0(12.07| 7.90(12.9|1.11
10 39 3.88| 5.00({20.0{3.73| 5.41/26.5|1.53 4,1 40 14.00| 8.25(10.5(13.95| 8.53|11.8(1.06
.0 39 5.20| 5.81121.3/5.13| 5.98(21.5(1.28 by 0| 39 15.78 | 8.60{10.015.82| 8.38|10.6 [1.05
2| 38 5.82| 5.74(17.0/5.62 | 6.40(21.2/1.26 4,11 39 18.01| 8.75(10.2|17.98| 8.93/10.0 |1.04
R=5
5. 49 1.97| 5.25{33.0{1.99 | 5.22|42.6|2.12 5.11 51 9.71| 9.78(15.0| 9.90} 9.05 {17.7|1.17
5. Lq 6.03| 7.25120.0(5.83| 7.80{24.3(1.34 5.1 51 14,12 110.00{13.0|14.06 10.25 |14.2{1.08
R=6
6.0 1 1.89| 6.50({38.0|2.08| 6.26|46.0|2.13 || 6.0 | 42 11.93111.50117.0{11.96{11.40118.01(1.12
6.0 41 3.91| 7.50({28.0|3.74| 7.82|35.1[1.53 6.0 42 14.02111.50{15.0{13.86|12.09 [16.5 |1.08
6.1] 11 6.10! 9.00|24.016.06) 9.09|27.41.38 bg .1 u2 18.08 113.50 [14.0118.51|11.77 [13.9 |1.04
6.0 42 7.75(10.49|20.0(7.90 (10.09|23.2|1.26
6.1] 42 9.63111.50{18.019.88 110.72(20.611.20 bg .1 | 53 14,02 {11.50 15.0‘13.88 12.03(16.7 |1.10

See footnotes at end of table, p. 25.




qe

TABLE 3.- Concluded

Rake location Jet center line Rake location Jet center line
R Uys R | U,
m/sec| x/D | z/D jpg, | x/D | 2/D (9o, |Us/U_ m/sec | x/D | z/D |¢g, | Xx/D | 2/D (g, |(Ug/U_,
deg deg deg deg
(a) (a)
R=17
7.0| L4 1.95| 7.00/42.01 1.91| 7.04(51.6(2.40 7.0( 45 9.92 (12.48|20.0| 9.88 |12.59(23.0|1.16
7.0| 44 5.95(10.00/27.0| 5.68 [10.53(31.5(1.40 7.0 45 13.88 (13.95]17.5(13.84 |14.03|18.8{1.10
R=28
bg.o| 31 1.80| 7.95/52.0| 1.91| 7.87|54.9|2.72 | 8.0 38 3.79 | 9.97/35.0| 3.64(10.19|42.9|1.78
bg. 0| 31 2.00| 6.75|44.7| 1.51 | 7.25|59.0(2.81 8.1| 38 6.05/11.0 [30.0| 5.65/11.70/35.1(1.53
bg.0| 32 [14.00(15.30(/20.0(13.87 [15.65|21.0/1.13 || P8.0| 39 6.53/11.35|30.0| 6.1811.96(33.2|1.47
8.1] 39 7.69 (12.49126.0| 7.39 113.11{30.5(1.33
bg. 1| 38 2.03| 6.75|45.0| 1.45| 7.33/59.9/2.98 8.0| 39 9.96 (13.50(23.0| 9.69 {14.13(25.9|1.22
b8.0 38 2.00| 6.75|4b4.7 | 1.44] 7.31/59.8(2.91 8.1 39 11.98 |14.001(21.0(11.68 |14.78(23.5|1.20
bg . 1 39 2.00| 8.00|51.9| 1.92| 8.06(|55.1(2.63 8.0 39 14.00 |15.30(20.0(13.76 [15.96|21.1(1.11
8.0( 38 2.00| 8.00(52.2| 1.89| 8.09(55.1(2.65 || P8.0| 39 18.14 (16.50(18.0(17.85(17.39|18.0]1.10
bg.o| 39 3.69| 9.41(41.9 | 3.40 | 9.74|U44.2(1.96
R =10
big.0| 25 2.00] 9.50/57.4] 1.82] 9.62(60.9/3.18 10.0| 31 6.06 (13.5034.8| 5.58 |14.20|40.6(1.82
b10.1} 25 14.03(17.50|25.0 /13.83 (17.93|25.4|1.23 10.0| 31 7.99 |14.5031.0( 7.52(156.29135.1]1.59
10.0| 31 10.16 [15.4728.0| 9.40|16.89(31.3|1.44
10.0| 31 2.00| 9.50(57.4| 1.82] 9.62|60.9{3.21 |[P10.0| 31 12.11 |16.50(25.0(11.5 |17.7 |28.0(1.30
10.0| 31 4,00 (11.48|41.0| 3.54 |12.00(|49.2|2.27 10.0| 32 14.03 117.50(25.0(13.18 (19.33(25.9(1.21

aCalculated from equation (2) for jet center line.
PNot used to determine parameters in equation (2) for jet center line.
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TABLE U4.- VORTEX-CURVE DETERMINATION

Rake location Vortex curve Rake location Vortex curve
R Ueos R U,
m/sec| x/D {z/D |9p, x/D |z/D | s/D |9y, m/sec| x/D {z/D |¢p, x/D |z/D | s/D |®y,
deg deg deg deg
(a) (a)
R=3
\
b3.2| 34 2.00|2.00(22.0| 2.19|1.54| 2.90126.5 3.21 53 8.00(3.00 13.(;w 7.9913.05( 8.95| 9.2
b3, 21 34 6.00(|3.00(12.9| 6.06|2.74| 7.02}11.2 3.2] 53 8.00(3.48|11.0| 8.07|3.09| 9.05]| 9.2
b3 2! 34 8.00/3.00[/13.0| 7.98|3.10] 8.95| 9.2 3.2| 53 9.,48/3.75!110.0| 9.56(3.24(10.55| 8.1
b3 2| 34 14.00|4.50] 8.0|14.11|3.71115.14] 6.3 3.2] 53 12.00|4.00| 9.0/12.06|3.63|13.07| 6.9
3.2| 53 14.00|4.50| 8.0/14.09(3.88(15.12| 6.3
3.2 51 2.00(2.00(22.0| 2.18(1.56 | 2.90126.5 3.2| 53 118.00 5.00, 7.1,18.1014,23119.14| 5.3
3.2| 62 4.00(2.50(16.0| 4.07]2.27| 4.95/15.2| P3.2| 52 '25.00/6.00|10.0|/25.18 4.96(26.26| 4.3
3.2' 53 ' 6.00/3.00|12.9 6.07:2.69 | 7.01111.2 | ‘
R h
by 1| 25 2.03(2.50i28.0| 2.13/|2.30| 3.35(31.8 by 0| 39 9.221(3.88(15.0| 9.07 (4.43]10.59|10.2
by 2| 25 6.00|4.00{17.0| 6.08{3.74| 7.61[13.6 k.1| 40 14.,00(6.00|10.5|14.18|5.05(|15.80| 7.4
by 2| 26 14.00|6.00110.5|14.1815.02 |15.83| 7.4 4.1| 39 18.00|6.50{10.2|18.15|5.67|19.82| 6.3
by.1) 39 135.00(8.50} 6.3|35.18|6.84(36.92| 4.0
4,1 38 2.03(2.50/28.0( 2.1112.35] 3.36(31.8
4,1 39 4,00(3.25(20.0| 4.06 /3.09 | 5.45[18.6 ||b4.1! 62 2.03(2.501|28.0| 2.20|2.18| 3.33(31.8
4.2| 38 6.00|4.00|17.0| 6.05|3.85 | 7.59(13.6 || Py.1| 62 6.00|4.0017.0| 6.06(3.79| 7.55(13.6
4.,1] 40 8.00|4.50(14.0| 8.09 4.14| 9.58(11.1|/b4.1| 65 14,00|6.00|10.5|14.18|5.05|15.75| 7.4
4,21 40 9.104.75113.0| 9.15|4.52 |10.76|10.1
See footnotes at end of table, p. 28.
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TABLE 4.~ Continued

Rake location Vortex curve Rake location Vortex curve
- R Uys _ R Uy

m/sec | x/D |z/D |9g, | x/D |z/D | s/D |9y, m/sec| x/D | z/D |¢g, x/D | 2/D | s/D |9y,

deg deg deg deg

(a) (a)

R=5

5.0 50 2.001(2.99(32.6 | 2.07(2.88| 3.75|41.2 5.1] 51 9.68| 5.98{15.0| 9.74| 5.74(11.98|12.4
5.1] 49 2.05(3.00(33.0| 2.17(2.81| 3.79140.6 5.1 51 14.00| 7.00(13.0/14.11| 6.52|16.43| 9.5

. 5.11 49 6.00(5.00(20.0 | 6.07(4.80| 8.21{17.5

: R=6

I 1‘ 3 T ¥ 3 T K T

b, 11 26 2.00 3.50 38.0 2.01 3.49 4,23 47.3 6.0 43 "14.00 8.50'15.0 14,10 8.12 17.28 12.2

b6.1. 26 6.00|6.00:24,0,6.01 5.97 8.95 21.7 6.1 42 18.00 10.0011“.0 18.24 9,06 21.54 10.2

b1 27 14,00 /8.50 15.0 |14,018.46 117.27112.2 6.0 42 25,02 11.00{10.0/25,18 10.09 28.54 8.2

] | IP6.1 42 135.0013.00| 9.3|35.15 12.11 38.72| 6.6
6.0 41 2.001(3.50(38.0 | 2.02/3.48 | 4.22 47.3 bg o0 u2 35.00(13.00| 9.5/35.26 :111.43/38.74| 6.6
6.0 41 4.00(5.00(28.0 | 4.03|4.95| 6.71(28.9 ||P6.0 | u2 45,00 14.,75| 8.1|45.05 14,39 48.80| 5.6
6.0 M1 6.001(6.00|24,0 | 6.01/5.98| 8.92(21.7 '

i 6.0 42 8.00|7.00(20.0 | 8.18(6.51 [11.14|17.7||P6.1| 51 2.00| 3.50(38.0| 2.04 3.45| L.,2247.3
6.0 42 9.488.00(18.0 | 9.74(7.19 |12.82]15.6 ||P6.1| 51 6.00] 6.00{24.0| 5.93| 6.15| 8.94(21.7
6.0 42 12.00(8.50{17.0 [12.20(7.85 (15.37 (13.4 bg 1 53 14.00 8.50]15.0(14.06| 8.29(17.29/12.2

R=17T7
7.0 44 2.00|4.00|41.6 | 1.96|4.04 | 4.68(55.2 7.0 45 9.88| 8.98(20.0| 9.95| 8.77|14.00(19.0
7.0| u44 2.00|4.00|42.0| 2.04/3.96 | 4.65|55,2 7.0 45 14.00110.45(17.5|14,16] 9.94|18.34 [15.0
7.0 44 6.00)7.00]27.0 | 5.90]7.20 9.70|26.8
See footnotes at end of table, p. 28.




8¢

TABLE

4.~ Concluded

Rake location Vortex curve Rake location Vortex curve
R | Uy R | U,
m/sec | x/D | z/D |¥g, x/D | z/D | 8/D |9y, m/sec| x/D | z/D |¢9B, x/D | 2/D | 8/D |¢y,
deg deg deg deg
(a) (a)
R=28
bg. 21 19 2.00| 5.00|45.0| 2.11| 4.89| 5.53|51.2 {|P8.0] 39 5.63] 7.13/41.9| 5.20| 7.60| 9.64{33.0
b8.3| 19 6.00| 8.00(30.0} 5.99| 8.01/10.60(30.6 8.1 39 6.00{ 8.00{30.0| 5.90| 8.17|10.53|30.6
bg.0o| 20 15.18 111.98(20.0{15.42 111.31|20.52(18.1 8.1 39 8.00] 9.00/26.0| 7.88]| 9.25(12.76|26.2
bg.0| 39 8.81| 8.31/30.0| 8.34] 9.12]13.12(25.6
bg.0| 31 2,00 | 5.00(45.0 2.17| 4.83| 5.51|51.2 8.0| 39 9.80|10.00/23.0| 9.76|10.10|14.7923.2
bg.ol 31 2.00 | 6.75144.7 2.791 5.95| 6.76 u4.21 8.0! 39 12.00111.00121.0(11.97111.07}17.20|20.7
bg.1] 31 | 6.00 8.00|/30.0" 6.02 7.96|10.54|30.6 8.0 39 15.18 11.98 20.0/15.20 11.91/20.51'18.1
bg.0' 32 15.18 11.98120.0 15.26 11.73/20.51'18.1 8.0/ 39 [18.00 13.00 18.0|18.13 12.61'23.50 16.4
‘ ‘ 8.0/ 39 25,00 16.00 15.2 25.30 14.88 31.02 13.4
8.1 39 2.00 5.00 4.0 2.10 4.90 5.53 51.2| 8.1 39 '35.00 18.00 14.9 35.23 17.13 41.19 11.0
8.0 38  4.00 6.98 35.0 4'01. 6.97 8.31 37.233 8.0 39 45.00 19.50 10.7 45.13-18.81 51.22 9.5
R =10
b10.0| 25 2.00| 6.00(52.0] 2.15| 5.88| 6.47(61.9 9.9 31 4,00| 8.48|41.0| 4.03| 8.44| 9.70|43.9
b10.0| 25 2.0316.00(51.9| 2.13| 5.92| 6.49(61.8{10.0| 31 6.00} 9.98{3L4.8| 5.98(10.00|12.21{34.8
b10.1| 25 6.00| 9.98|34.8| 5.97(10.01(12.23|34.8 |/ 10.0| 31 8.00(11.00|31.0| 7.81|11.32|14.45|29.4
b10.1| 25 14,00 114.00|25.0|14.20(13.56|21.32|20.4 |/ 10.0| 31 10.00!11.98|28.0| 9.8912.18|16.71(25.5
10.0| 31 12.08113.50(25.0(12.20(13.24(19.27(22.3
10.01 31 | 2.03| 6.00(|51.9| 2.14| 5.92| 6.49/61.8 | 10.0| 32 14.0014.00(25.0|14.03{13.93|21.24(20.4
b10.0} 31 2.00| 8.00(52.2| 3.19| 7.08| 8.11/52.01 10.0| 31 18.00/16.00({22.0(18.26|15.37(25.76|17.2

8Calculated from equation (2)
DNot used to determine parameters in equation (2) for vortex curve.

for vortex curve.
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Vortex curve

Figure 1.- Sketch of a jet in a crossflow.
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(a) Total-pressure coefficient Cp,t-

Figure 13.- Jet cross section for R = 4.0, x/D = 4.16, =z/D = 2.03,
and ¢ = 32°.
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(b) Measured velocities, Up/Ug
and (Vg + Wp)/Ug.

Figure 13.- Continued.
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O Center-line location
_ O Vortex curve location

(e) Vorticity w/wmpay-

Figure 13.- Continued.
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O Vortex curve location
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(d) Static-pressure coefficient Cp.

Figure 13.- Concluded.
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Figure 14.- Jet cross section for R = 4.0, x/D = 9.22, 2z/D = 3.88,
and g = 159.
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(b) Measured velocities, Up/U¢ and (Vg + ﬁB)/UQ.

Figure 14.- Continued.
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(e) Vorticity w/wpgx.

Figure 14.- Continued.
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(a) Total-pressure coefficient Cp,t-
Figure 15.- Jet cross section for R = 8.0, x/D = 7.60, 2z/D = 4.81,

and ¢p = 420,
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Figure 15.- Continued.
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Figure 15.- Continued.
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Figure 16.- Jet cross section for R = 8.0, x/D = 10.00,

and ¢g = 300°.

z/D = 5.31,
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APPENDIX A

CALIBRATION OF A YAW-PITCH PROBE
Thomas A. Trovillion, Jr.

University of Florida
Gainesville, Florida

The calibration of a yaw-pitch probe and the symbols used in calibration
are presented in this appendix.
Symbols

Values are given both in SI Units and U.S. Customary Units. The measure-
ments and calculations were made in U.S. Customary Units.

A

B

C calibration constants defined by equations (A6), (A7), and (A8)

D

E

F

fi dimensionless pressure on port i defined as (pj - pg)/Q

Pi pressure at port i, see figure A1, Pa (1b/ft2)

Ps static pressure of flow, Pa (1b/ft2)

q dynamic pressure of flow, Pa (1lb/ft?)

qp quantity defined by equation (A42), Pa (1b/ft2)

v velocity of flow at surface of sphere, m/sec (ft/sec)

U°° free-stream velocity of flow, m/sec (ft/sec)

o pitch angle of total-pressure port to stagnation point, deg

O pitch angle of sting when Apy equals zero, deg

ok pitch angle of tunnel flow, deg

Oy difference in pitch between calculated angle and tunnel sting setting;
superscripted to denote probe pitch or yaw calibration data set
(e.g., ag® or a*s), deg

B yaw angle of total-pressure port to stagnation point, deg
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Bo yaw angle of sting when Apg equals zero, deg
B* yaw angle of tunnel flow, deg
By difference in yaw between calculated angle and tunnel sting setting;

superscripted to denote probe pitch or yaw calibration data set
(e.g., B® or B,B), deg

Apg, difference in pressure between pitch ports, Pa (1b/ft2)

ApB difference in pressure between yaw ports, Pa (1b/ft2)

) total angle of total port to stagnation point, deg

9o total angle where qp becomes zero, singularity of equation (A5),
deg

94 angle between ith port and stagnation point, deg

p density, kg/m3 (slug/ft3)

i roll angle at total pressure port from lower a port to stagnation
point, deg

Yo fixed roll-angle error between probe calculation and sting, deg

Calibration Scheme

Probe description.- The probe to be calibrated is a yaw-pitch probe with a
total-pressure port at the forward point of a hemispherical tip and a ring of
six interconnected static ports approximately eight probe diameters from the
tip. To measure the angle of the velocity vector, four ports are placed at
approximately 45° to the total-pressure port in the directions of yaw and pitch.
The total-pressure port and static-pressure port are numbered ports 1 and 2,
respectively. When the probe is lined up with the local velocity vector, the
difference between these pressures gives the standard incompressible measurement
of the dynamic pressure. When looking upwind, the right and left ports are
called the beta ports and are labeled 3 and 4, respectively. These will give
the angle of yaw, which is the angle 8. The top and bottom ports are called
the alpha ports and are labeled 5 and 6, respectively. These will give the
angle of pitch, which is the angle a.

Coordinate system.- To specify the orientation of the velocity vector with
respect to the probe, the usual coordinates used are the Euler angles o and B,
as shown in figure A1. For a complete solution of the calibration problem to
large angles, it is more convenient to use the angles © and V. Since the
pressures on the hemispherical tip are assumed to be symmetrical about the stag-
nation point, the significant angle is the total angle © the probe makes with
the velocity vector. To specify the direction of the velocity vector relative
to the probe, a polar angle VY is taken about the probe and referenced to the
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Figure Al1.- Probe coordinate system.

lower alpha port. Spherical trigonometry gives the following conversion between
the two coordinate systems:

tan @ = tan 6 cos V¥

sin O sin V¥

sin B

Calibration based on potential flow over a sphere.- The pressure on a
sphere is a function only of the total angle © from the stagnation point. A
nondimensional quantity fj may be defined as the pressure p; on port i
minus the static pressure pg, divided by the dynamic pressure q

£1(01) = Pi - Ps
q

This quantity can be determined theoretically by using the potential flow theory
for uniform flow over a sphere. If axisymmetric flow is assumed, the superposi-
tion of a free stream and a doublet flow gives the velocity on the surface of
the sphere as

V(8) = % U, sin 6

Bernoulli's equation is then used to obtain the pressure distribution on the
sphere
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Pi+%DVZ=Ps+%OU°°2

By using this equation and the definition of fj, one obtains

£:(03) = 2 29; -2
iloj m cos i m

The most important quantities are the differences in pressure between the
two alpha ports and the two beta ports. These are labeled Ap, and ApB,
respectively, with the convention that they are positive in the a- and B-
directions. From the definition of f3, the following relations are obtained:

Apa q(fg - f5)

Apg = q(f3 -~ fy)
By using the functional form of f; one obtains the relations:

Apy = 2 qlcos2 8¢ - cos? 65)

=)0

Apg q(cos? 93 - cos? 0y)

n
£o

These relations can be converted to functions of © and ¢ by reference to
figure A1. The law of cosines for spherical triangles gives

cos Qg m cos O cos U450 + sin O sin L45° cos ¥

cos 05

cos O cos U450 - sin O sin 45° cos Y
cos Oy = cos O cos 459 - sin 6 sin U450 sin P

cos 83 = cos 6 cos 450 + sin § sin U459 sin ¢

By substituting these equations into the equations for Apy and Apg, one
obtains

Apy q sin 26 cos ¥

n
=ho

Apg = q sin 28 sin ¥
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The dependence on 6 and V¥ can be separated by taking the ratio and the
square root of the sum of the squares of these two equations

P8 _ tan ¥
Apy

(A1)
(Apa2 + A982)1/2 = % q sin 26

The square-root quantity may be nondimensionalized by dividing by the quantity
dp, defined as the pressure on port 1 minus the average of the pressures on the
four angle ports. This relation can be written in terms of the f; as

Qp = ql:f'-| - I}(f3 + fy + fg + f'6):| (A2)

By using the theoretical pressure distribution, equation (A2) reduces to

qp = q(%% cos 20 + §§> (A3)

The square-root quantity then becomes

1/2 9 sin 26
(Apa2 + Apg2) I S (al)
9p " 27 cos 20 + 9_
32

It should be noted that this has a singularity at 54.7°. The scheme given here
does not use the measurements made on the static-pressure ports which can be
greatly in error at large angles to the velocity. But the static pressure can
be calculated from the quantity f41 once the dynamic pressure q and the total
angle © are known, by using the following formula:

P1 - Ps = Q(% cos? 6 - g) (A5)

Equations (A1), (A3), (AY4), and (A5) determine the primary quantities from
which the angles © and V¥, and the pressures q and pg can be found.

Generalization of calibration scheme.- For a number of reasons the poten-
tial flow calibration may not be satisfactory for a given yaw-pitch probe. The
decrease in pressures with 9 given by the potential flow theory is only the
ideal, and so differs from experimental values at large distances from the stag-
nation point. The placement of the ports may also be in error, which means
there will be fixed errors in the o- and B-directions, in the rotation angle V,
and in the sums and differences of the pressures on the alpha and beta ports.
For these reasons the theoretical calibration is generalized to include some
experimentally determined parameters. While maintaining the same form, the
constants of the O dependence are made arbitrary so that equations (A3), (AlL),
and (A5) are generalized to
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1/2
(4pg2 + apg2)'"% _ sin 26 (86)
ap cos 20 - cos 204
qQp = q[B(cos 28 - cos 205) + C(cos 6 - cos 60)] (A7)
p1 - ps = q(D cos 20 + E cos 6 + F) (48)

The calculation for | is kept the same. The constant 6, is the singularity
point of equation (A6) and must be the same for equation (A7) to determine cor-
rect values for q.

Determination of the Calibration Constants

The calibration scheme described has been used with good results to cali-
brate a rake of seven yaw-pitch probes. Two sets of calibration data were avail-
able for these probes. One set was taken entirely in the pitch direction and
the other in the yaw direction. Each set had both positive and negative values
to angles of 650 with 5° increments between values. Each set of data was then
used to determine a set of calibration constants. The experimental data were
reduced by calculating the angles and pressures by each set of constants and
averaging them on the basis of the calculated value of ¢ according to the
following formula:

Average parameter = (a value) cos2  + (B value) sin?

The calibration constants can be determined from the data in various ways.
The method presented here determines the calibration constants in such a manner
that the calibration scheme provides a best fit to the calibration data in a
least-squares sense. By using an initial guess of A, 04, and 1y with equa-
tions (A1) and (A6), values of © and ¢ are obtained from which o and B
are determined for each point of the data set. . The pitch and yaw angles at
which the probe is set with respect to the tunnel are known. The difference
between these two coordinate systems is just the pitch and yaw angles a, and
Be,» and includes the probe angle errors and the flow angularity of the tunnel.
As long as all the calibration data are taken at the same point in the tunnel
and the probes are not rotated on the sting (a condition which was true for each
set of the data separately), the values of a, and B4 should be constant for
all points in the data set. The initial guess for the constants A, 60,5, and
Yo are varied incrementally to determine the values that give the most nearly
constant a, and B4 in the least-squares sense over the entire data set.

The o4 and By are then used to determine the values of the probe errors
(0gyBo) and also the tunnel flow angularity (o*,B*). Since it is desired to
know the lower angles more closely than the high angles, the 04 and By Vval-
ues for the data points with total angles less than 12° are averaged to obtain
the values used and these are superscripted to reference the data set they are
derived from. How the probe errors are separated from these values depends on
how the data sets were obtained. The present calibration data were taken by
varying the yaw angles and then rotating the probe 90° and varying the same tun-
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nel referenced angles to obtain the set of pitch data. The @y, and B, values
are then determined as follows:

Qo

1

%(a*a + B + a*B - B*B)

Bo

1]

%(-a*a + B2 + G*B + B*B)

The tunnel angularity is found similarly by the formulas

a¥* = %(_a*a - B2+ a*B + B*B)

B*

%(a*a - By - O‘*B + ByP)

The determination of the constants A and 6, completes the calibration
of the total angle 6. It is then a simple matter to fit the q and ps cali-
bration constants to the calculated values of 6 in the least-squares sense.

It was found that the low angle values were not fitted as well as the intermedi-
ate values. To improve these calculations for angles less than 129, a separate
method was used, where q was calculated as a constant multiple of dp, and pg

was found by subtracting q from pj.

The following table gives the maximum and minimum values of the calibration
constants from equations (A6) to (A8) that were found for the seven probes used
in this report, and a comparison with the theoretical values predicted from

potential flow theory:

A B c D E F % Bo | o 8

Theoretical | 2.67 [0.84 |0.00 [ 1.13 |0.00 |-0.13| 0.00 |0.00| 0.00 | 54.7

Experimental
maximum 3.66 .64 [ 1.37 .52 | 3.37 | -1.87 42 .89 2.11 [ 57.4

Experimental
minimum 2.63 .04 .51 .22 | 2.46 | -2.64 | -1.43 [ -.86| -4.40 | 50.1

The principal part of the difference between the experimental and theoreti-
cal values is due to errors in the port placement. The average angle of the yaw
and pitch ports was found not to be at U45° as was specified on the construction
drawings, but was typically at about 389,

The calibration data, as well as other data taken at combined yaw and pitch
angles, were reduced to determine the errors associated with the scheme. The
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total angle © was found to be accurate within 1° and the roll angle V{ within
3°9. The dynamic pressure q was accurate within about 2.5 percent for angles
less than 25° and 5 percent elsewhere. The static pressure Ps was accurate
within about 2 percent for angles less than 25° and U4 percent elsewhere. These
are rough averages for all the probes; some probes exceeded these values in

some instances. The most serious of these exceptions was in the dynamic pres-
sure calculation which occasionally had errors of 8 to 10 percent but never
exceeded this value in the region of interest.
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WIND-TUNNEL POSITIONING OF THE RAKE OF YAW-PITCH PROBES

The decision to measure velocities in planes perpendicular to the jet path
placed stringent requirements on the location and orientation of the rake of
probes. These requirements had to be reconciled with the types and ranges of
motion available for the rake in such a way that the test could be conducted in
a reasonable length of time. A knowledge of the motions available for the rake
and of the relative positions of the jet and sting system are necessary to under-
stand the compromises that were made.

The types of motion available for the rake of the probes can be divided
into two categories: those motions provided by the wind-tunnel sting system
and those which were used specifically for this experiment. Three types of
motion were available for the wind-tunnel sting system: pitch, yaw, and height.
Figure B1 is a schematic of the wind-tunnel sting system illustrating the move-
ments of pitch and height. Yaw was accomplished by rotation about the vertical
axis noted in figure B1. Pitch, yaw, and height of the tunnel sting could be
changed and monitored from the control room, and their values were automatically
recorded on magnetic tape for each point of data. Longitudinal motion in the
tunnel was achieved in one of two ways. The bolts clamping the 15-cm-diameter
(6-in.) pipe in the sleeve could be loosened and the pipe moved in the sleeve
to a new location. This was a task which required about 1/2 hour to perform.
Additionally, a rather small range of longitudinal motion (approximately U4D)
was provided by a lead screw apparatus between the adapter sting and the 15-cm
(6-in.) pipe. The position of the lead screw was controlled and monitored from
the control room, and its position was recorded on magnetic tape for each point
of data. Finally, the angle between the rake sting and the adapter sting could
be changed in 5° increments. (See figs. 4 and 6.) The roll position of the rake
on the rake sting was such that the plane of the rake airfoil was vertical when
the tunnel pitch and yaw angles were zero. The rake sting angle ¢g, X4, and
Z4 were manually entered in the data acquisition system and recorded on magnetic
tape for each point of data.

The jet was laterally offset 33.8 em (13.3 in.) from the tunnel center line
because of a large beam under the tunnel floor. The yaw angle necessary to
locate the rake in the XZ plane ranged from 2.5° if the probe tips were at the
center of the jet orifice to 6.3° for the probes located 45D downstream of the

orifice.

To acquire a series of velocity measurements which were approximately in a
given jet cross section, the following procedure was used: The angle between
the rake sting and adapter sting was set to the 5% increment nearest the desired
angle of inclination of the plane and secured with a tapered pin and bolt
through holes in the bracket. (See fig. 4.) The wind-tunnel sting pitch was
then used to set the rake sting at the desired angle as measured by an inclinom-
eter. The tip of probe U4 of the rake was positioned in the jet symmetry plane
at the desired values of X and Z as physically measured in the tunnel. Yaw
of the tunnel sting system was used to move the rake to positions out of the
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jet symmetry plane. This produced a cross section with a small amount of curva-
ture. In the y > 0 half-plane where most of the data were taken, this curva-
ture resulted in a maximum out-of-plane movement of 0.07D at the Jjet orifice to
0.18D at 45D downstream. The larger value downstream is offset by the smaller
change in conditions in the X-direction there.

Errors in tunnel position were mainly due to shifts in the position of the
yaw table on which the tunnel sting system was mounted. (See fig. 6.) The
inaccuracy in Y-position had the largest magnitude, inaccuracies rarely exceed-
ing 0.1D. The X-position was repeatable to within 0.04D, and the Z-position was
repeatable to within 0.01D.
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EXPERIMENTALLY DETERMINED VELOCITIES AND PRESSURES
Presentation of Results

The basic results of this investigation are the measured pressures and
the velocities determined from them. For presentation these measurements are
arranged in three major groupings: (1) jet center-line data which consist of
measurements in the plane of flow symmetry for the purpose of establishing the
jet center line, (2) vortex curve data which also consist of measurements in
the plane of flow symmetry but for the purpose of establishing the vortex curve
and for use in the vortex filament model, and (3) extended cross sections which
contain measurements taken out of the plane of flow symmetry. For each of these
groups of data, the location of a cross section is given by the location of the
tip of probe U4 of the rake in the wind-tunnel coordinate system (x/D, y/D, and
z/D) and the ineclination of the rake with the Z-axis, PHI. For the tables of
symmetry plane data, y/D is zero. The locations of points within a cross sec-
tion are given by their coordinates (XB, YB, and ZB) in a system obtained by
rotating the wind-tunnel coordinate system through an angle PHI and locating the
origin at the tip of probe U4 of the rake of seven yaw-pitch probes. (See
sketeh (b).)

UINF

Sketech (b)

All coordinates are nondimensionalized by the jet diameter D. The velocity
determined at each location in a cross section is specified by the three compo-
nents (UB, VB, and WB) relative to the coordinate system (XB, YB, and ZB)
and is nondimensionalized by the crossflow speed, UINF. The static and total
pressures are presented as dimensionless coefficients CP and CPT which are
defined as
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(c1)

The following annotation is used throughout the tables:

$

denotes points outside probe calibration range

Index to Tables

An index to the tables of this appendix follows:

Table C1.- Symmetry plane velocities and pressures, jet center line

(a)
(b)

(e)
(d)

(e)
(f)

(g)

R

R

R

3;
45

10;
10;

U

[s o]

U

it ]

i

o0

Uco

53
39

50

42
51

4

31
39

25 m/sec;
31 m/sec;

m/sec;

m/sec;

m/sec;

m/sec;
m/sec;

m/sec;

m/sec;
m/sec;

x/D

x/D

x/D

x/D
x/D

x/D
x/D
x/D

x/D
x/D

2.0, 3.9, 6.0, 7.8, 9.5, 12.1, 14.1

2.0, 2.7, 3.9, 5.2, 5.8, 7.9, 8.4, 12.1,
14.0, 15.8, 18.0

2.0, 6.0, 9.7, 14.1

1.9, 3.9, 6.1, 7.8, 9.6, 11.9, 14.0, 18.1
14.0

2.0, 6.0, 9.9, 13.9

1.8, 2.0, 14.0

2.0, 3.7, 3.8, 6.1, 6.5, 7.7, 10.0,
12.0, 14.0, 18.1
= 2.0, 14.0
= 2.0, 4.0, 6.1, 8.0, 10.2, 12.1, 14.0

Table C2.- Symmetry plane velocities and pressures, vortex curve

(a)

(b)

(e)

76

3;
3;

H o

1

34
53

25
39

62

50

m/sec;
m/sec;

m/sec;
m/sec;
m/sec;

m/sec;

x/D
x/D

x/D

x/D

x/D

x/D

2.0, 6.0, 8.0, 14.0

2.0, 4.0, 6.0, 8.0, 9.5, 12.0, 14.0,
18.0, 25.0

2.0, 6.0, 14.0

2.0, 4.0, 6.0, 8.0, 9.1, 9.2, 14.0, 18.0,
25.0, 35.0, 45.0

2.0, 6.0, 14.0

2.0, 2.1, 6.0, 9.7, 14.0




(d)

(e)
(f)

(g)

8

(o= = i e
uon

8

8

u

26
42

51
4y
19

31
39

25 m/sec;
31 m/sec;

m/sec;
m/sec;

m/sec;
m/sec;
m/sec;

m/sec;
m/sec;
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x/D
x/D

x/D
x/D
x/D

x/D
x/D

x/D
x/D

2.0, 6.0, 14
2.0, 4.0, 6.
18.0, 25.0,
2.0, 6.0, 14,
2.0, 6.0, 9.
2.0, 6.0, 15
2.0, 6.0, 15
2.0, 4.0,
15.2, 18.0,
= 2.0, 6.0, 1
= 2.0, 4.0,

18.0

Table C3.- Cross-section velocities and pressures

(a)

(b)

(e)

(d)

(e)

R

33

10;

10;

U

U

(o]

53

39
39

42

39
39

20

25 m/sec;

31 m/sec;

m/sec;

m/sec;

m/sec;

m/sec;

m/sec;
m/sec;

m/sec;

x/D
z/D

x/D
z/D
x/D
z/D

x/D
z/D

x/D
z/D
x/D
z/D
x/D

x/D
z/D
x/D
z/D

Table Cl.- Vertical section velocities

(a)
(b)

39

39 m/sec;

m/sec;

z/D = 1.75; x/D

z/D = 1.75; x/D

.2
.2

25.0, 35.0, 45.0
4.0

5.6, 6.0, 8.0, 8.8, 9.8, 12.0,

6.0, 8.0, 10.0, 12.1, 14.0,

2.0, 6.0, 8.0

2.0, 3.0, 3.0

2.0, 2.0, 2.7, 4.2, 4.7, 5.2, 6.0, 8.4
2.5, 4.3, 4.6, 2.0, 2.0, 5.8, 4.0, 6.8
9.2, 14.0, 14.0, 15.8, 35.0, 45.0

3.9, 6.0, 8.3, 8.6, 8.5, 9.8

2.0, 6.0, 14.0, 14.0, 35.0, 45.0

3.5, 6.0, 8.5, 11.5, 13.0, 14.8

2.0, 2.0, 3.7, 5.6, 7.6, 6.0, 6.5, 8.8
5.0, 6.8, 9.4, 7.1, 4.8, 8.0, 11.4, 8.3
10.0, 11.9, 12.1,13.1,14.0, 15.2, 35.0, 5.0
5.3, 2.3, 17.0, 14.2,15.3, 12.0, '8.0, 19.5
14.0; =z/D = 15.3
= 2.0, 1.8
= 6.0, 7.7
= 2.0, 2.0, 6.0
= 6.0, 7.8, 10.0
and pressures

4.0, 6.0, 8.0

4.0, 6.0, 8.0, 12.0
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R= 3.17 42 W48 .43 1,86 1,29 .95 .93 |UB/UINF [ .69 .70 .91 1,07 1,15 1.08 1,03 | R= 3,16
UINF= 51,3 M/SEC W03 =,08 =,03 07 405 03  o04 |VB/ZUINF | «,02 =.01 =.00 .01 ,02 .01 .01 | UINF= 52,8 M/SEC
X/0= 1,98 W73 239 06,20 .16 =.13 =25 |WB/ZUINF | ,25 .10 .02 <,02 =-,06 =,08 =.l4 | X/D= 7,84
/0= 3,25 1415 =1.26 =1.08 =1,33 =,42 .06 09 cp “e28 =427 =427 <.21 =,19 =-.10 =07 | 2/D= 5,22
PH1= 22,0 DEG =1,43 =1,85 -1,89 1,25 .28 =,03 02 CPY =aT4 =TT =.46  ~,08 .16 .08 .02 PHI= 11,0 DEG
R= 3.17 W61 W19% 41 1.84 1,246 .95 .93 |UB/ZUINF | .68 81 .84 1,09 1,13 1,09 1.0) | R= 3.16
UINF= 51,3 M/SEC| =,07 401 =,01 .05 .00 .04 .04 |VB/UINF [=,04 =,01 =,01 .01 =~,00 .02 =-.00| UINF= 52,8 M/SEC
X/0= 1,98 .87 .61 ol 22 «17 =.13 «,25 [ WB/UINF .20 e12 2,02 =,06 =,06 =,07 =~-.ls& X/0=  7.84
Z/D= 3,25 -.80 2,75 =1.05 =1,28 =,37 .05 .10 cp =e25 =432 .24 2,28 =-.17 =12 =064 | Z/D= 5,22
PHI= 22,0 DEG =¢87 =1,35 «1.,87 1,23 .21 =-,02 .03 CPT =~eT74 =465 =,53 «,08 .13 .08 .01 | PHI= 1.0 DEG
= 3,18 I W57 .35 .36 1,91 1.39 G4 91 | UBZUINF .76 o 79 «89 299 1,10 1.06 1,02 | R= 3.18
UINF= 5049 M/SEC; =409 =,01 =,05 ,05 .05 .04 405 |VB/UINF | «,05 =403 .01 ,00 .01 .02 =.00 | UINF= 52,9 M/SEC
x/0= 2,00 T2 454 03,00 ,03 =-,24 =,33 |WB/UINF| .21 ,07 .01 -,08 =-,06 =-,07 =-,13| X/D= 9,50
2/b= 3,25 “1,00 =495 =1,03 =1,36 =,48 .06 .10 cp -el6 =.18 =-.19 -,13 =-,13 =~,08 =,01 Z/D= 5,50
PHI= 28,0 DEG | =1.15 =1.54 =1.90 1.36 .49 .01 .03 CPT =54 =55 «.39 =,15 .09 06 L06 | PHI= 10,0 DEG
= 3,18 . 456 .48 .21 1,83 1,39 .92 .92 |UB/UINF | B2 .75 .90 1.00 1,07 1,07 1.02 | R= 3,18
[UINF= 5140 M/SEC’ =,10 =405 =412 .09 .06 .05 o03 | VBZUINF | =,02 =400 L0l =,02 .01 .02 o0& UINF= 52,9 M/SEC
X/D= 2,00 069 W48 .26 ~,00 04 =,23 =433 |[WB/UINF | 19 ,09 =-,02 -,04 =,04 =.09 =,13 ! x/D= 9,50
Z/D= 3,25 [ =406 =1.14 =90 =1,31 =,46 .09 410 cp =022 =218 =.17 =,12 =,08 =-,07 =~,04 2Z/D= 5,50
PHI= 28,0 DEG =1.,26 =1,68 ~1.78 1,11 .49 -,01 06 cPT =e51 =461 =434 <,12 .08 L,10 .03 PHI= 0.0 DEG
R= 3,16 W40 ,46  LB6 1,64 1,25 1,03 .99 |UB/UINF | ,95 1.01 1,05 1.06 1,02 1,01 1.00 | R= 3,17
[UINF= 5146 M/SEC| =,08 =.06 .01 .02 =,00 00 L0} | VB/UINF | =,00 =,02 .00 .01 .00 .01 00 UINF= 52,8 M/SEC
X/D=  3.85 248  L19 <-.06 =,00 =,02 =,10 =.18 | WB/UINF | «,04 <=,07 =,08 =,10 =,11 =.12 =~.,16 X/D= 12.08
/0= 4,24 =eb6 =,60 ~=,56 ~,53 =~=,29 =-.10 =.03 cp =.18 <.13 «.11 =,08 =,06 =,03 =,03 Z/D= 7,00
PHI= 16,0 DEG =1.07 =1.36 <-.81 ,58 ,28 ~,03 =,01 cPT -.28 =-,10 L00 .03 .0l =~,00 =~-,00 PHI= 9,0 DEG
R= 3,16 oSl 429 .90 1.47 1.24 1,00 .99 |UB/UINF| ,90 1,03 1,02 1,02 1.01 1,01 1,01 R= 3.17
‘UINF= 51,7 M/SEC <00 .03 .03  ,02 L02 L02 .03 | VB/ZUINF | =,01 .00 .02 ,00 ~.00 .00 .01 ' UINF= 52,8 M/SEC
Xx/D= 3,85 253 433 -e05 403 =,01 <-.12 =.20 | WB/ZUINF | =,02 «¢07 =¢08 =,10 =,10 =,12 =.15 X/D= 12.08
(2/70= 4,24 =e55 =44 =.59 -,61 <=,30 =-,06 =,03 cp =e15 =417 =410 =,09 ~=.06 =,06 =.05 2/D= 7,00
PHI= 16.0 DEG =1,01 =1,25 =.76 ,57 .25 =.03 =,01 | CPT =¢34 =10 =003 -.02 -.03 -.01 -.01, PHI= 9.0 DEG
= 3.18 C o «T6 463,62 .85 1.14 1,22 1405 | UBZUINF | .95 1,06 1,07+ 1,03 1,02 1.02 1.01 . 3.16
UINF= 52,8 M/SEC 003 =08 =,06 =,03 =-,02 .01 =,01 |VB/UINF| =,01 .02 .02 .00 .01 .02 .01 UINF= 52,8 M/SEC
X/D= 5,96 L e36 030,13 ~,01 =,08 =.06 =.10 | WB/UINF | =,02 =405 =,07 =,00 =-,11 =,11 =.13 X/D= 14.12
Z/D= 4,25 mebb4 =43 2,38 =,35 ~,33 =,24 =,11 cp =013 =17 =412 <«,09 «,08 «,08 =,06 Z/D= 7,50
12.9 0EG ' =,72 =,95 =,97 «,63 =,02 .25 401 cPT -.22 =408 04 -,01 =-,01 =-,02 =,02 PHI= H,0 DEG i
3.17 ; 71 255 .60 .80 1.15 1.18 1,10 | UBZUINF| ,96 1,02 1.06 1,04 1,02 1.02 1.01 R= 3.17
5249 M/SEC,  ,02 =,08 =,09 =,02 ,01 +01 .02 | VB/UINF ) ,01 -,01 .01 ,01 =,00 ,02 L0l UINF= 52,8 M/SEC
5,96 [ 33 .36 .16 -,03 -,06 =-,06 -,12 | WB/UINF| =,0& =,08 =,08 <-,10 =.10 =,11 =,16 x/D= 14,12
4,25 “~e35 =432 =,36 =~,30 =,32 ~,21 =.14, CP “e15 =014 <.10 =,09 =~,08 =,09 =~=.06 i 2/D= 7,50
12.9 DEG t =eT4 =.,88 ~,98 <«,66 L0l .19 0% L cPT ~s23 -.10 .04 ,01 =-,01 =-,03 =-.,02 | PHI= 8,0 DEG
| I

TABLE C1.- SYMMETRY PLANE VELOCITIES AND PRESSURES, JET CENTER LINE

(a)

R =

3.
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" F1:72Y ZB/0
TEST TEST

CONDITIONS =1.5 =1.,0 -0.5 0.0 0,5 1.0 1,5 1.5 =1,0 =0.5 0,0 0,5 1.0 1.5 | CONDITIONS

R= 4,14 bl «118 86 1,96 1.31 .86 «86 | UB/UINF .69 282 1,05 1433 1.15 1,09 .93 = 3.98
VUINF= 38,2 M/SEC 00 .07 .05 ,07 L,00 ,03  .05)yB/UINF| =,02 .02 .01 W02 =402 =402 .02 | UINF= 38,8 M/SEC
X/0= 1,97 «66 .63 .01 .25 14 =,17 =31 | WB/UINF elé =,00 =,14 =,13 =.12 =.15 =,26 | x/D= 5,20

Z/D= 4,25 =1.,32 =-.80 =1,31 =1,37 =-,45 .17 20 cP ©e55 w48 =,47 =,32 =.18 =,10 .08 2/D= 5,81

PHI= 28,0 DEG =1.7)1 -1.38 -1.56 1,58 ,29 -,06 .05 CPT [-1,05 =-,80 =,34 ,48 L,17 .03 .02 | PHI= 21,3 DEG
R= 4,13 31 «27 1410 1.94 1,30 90 «86 | UB/UINF 64 81 1,05 1.28 1.27 1.01 .96 = 4,00
UINF= 38,3 M/SEC| =-.,06 =.04 .03 .03 « 05 .03 «06 | VB/UINF 001 «00 «01 .01 .00 «,00 +03 | UINF= 38,8 M/SEC
X/D= 1,97 82 039 02 .27 .12 =.18 .32 | WB/UINF| ,20 .00 =.13 =,13 =,12 =,18 =.26 | X/D= 5,20

Z/D= 4,25 .86 =1.,24 =1.36 =1,26 =,50 ,12 ,22 cp =049 =50 =,48 =,33 -,2]1 =,06 L06 | 2/D= 5,81

PHI= 28,0 DEG 1,08 =2,01 =1.15 1,64 ,23 =,04 .06 CPT |[-1,04 -,85 =-,35 ,35 ,41 L0l ,05 | PHl= 21,3 DEG
R: 4,15 4% ,29 .89 2,08 1,58 .90  .B& | UB/UINF| .67 .63 .88 1.16 1.28 1.13 1.08 = 4,19
'UINF= 38,3 M/SEC| =,07 ~.02 =,00 .09 .03 .06 ,06|VB/UINF| =,10 =-,06 .00 .01 .02 L0l 00 | UINFs 38,4 M/SEC
X/D=s 2,00 +68 LX) 01 .06 «06 =,24 =436 | WB/UINF .33 021l =401 =,05 =,05 =,08 =,l6 X/0b= 5,82

/0= 4,25 =1.19 =1.16 41,39 =1,53 =-.70 .08 .19 cp b9 =,53 +,52 =,52 =,38 =,26 =,15 |2/D= 5,74
IpHI= 33,0 DEG -1,53 -1.88 -1,59 1,87 .82 =-.,05 ,03 cPT =e93 =1,10 =.75 =,15 .28 L0464 L06 | PHI= 17,0 DEG
R= 4,15 4] 425% LT3 1.99 1.44 B9 B2 |UB/UINF| .66 .74 76 1,046 1,29 1,22 1.05 = 4,22

UINF= 38,3 M/SEC| =,03 ,09 .11 .09 .09 ,05 .04 |VB/UINF| ,02 .04 .01 =,01 L01 ,L02 .02 | UINF= 38,4 M/SEC
X/b= 2,00 o84 T2 =.13 01,06 =,22 =.36 WB/UINF| ,26 .20 .08 =,04 =,07 =,06 =,17 | Xx/D= 5,82

Z/D= 4,25 .81 =,66 =1.,30 -1,57 -,63 10 ,19 cP =e6]1 =63 =.54 =,52 =,4]1 =.22 =.13 | Z/D= 5,74

PHI= 33,0 DEG o904 =1,07 =1.74 1,47 47 =,06 =,02 CPT [=1.10 =1.04 =,94 =-.44 .28 .27 L0l |PHI= 17,0 DEG
R= 4,00 «40 037 1.17 1.76 1,24 .88 L83 |UB/UINF| ,75 .96 1,07 1.25 1.12 1.04 1,01 = 4,15

UINF= 38,6 M/SEC 06 .02 =,00 =,01 =-.05 =.,03 L00|VB/UINF| ,01 =,05 .05 ,02 .03 .02 .02 | UINF= 39,5 M/SEC
‘X/D= 2,66 50 220 =418 <-.10 =,10 =,26 =,36 | WB/UINF| ,12 =,02 =,09 =,08 =,12 =,11 =-,18 | Xx/D= 7.87

/D= 4,63 .73 =, 77 =,87 =.76 =.21 .17 .27 cp =039 =4l =435 <,35 =,19 =,12 =,06 | 2/0= 6,75

PHI= 31,8 DEG 1,31 =1,59 =,47 1,32 .3¢ L,01 ,Ll0 cPT -.81 =,47 -.18 ,23 L10 =,02 =-.01 [PHI= 14,0 DEG

= 4,00 44,46 1,18 1,69 1.18 .89 .81 |UB/UINF| .82 .86 1,11 1.23 1.16 1,08 1,02 = 4,14

UINF® 38,7 M/SEC| =,01 =,04 .03 =.,01 =.03 =.,04 =.00|VyB/UINF| -.03 .01 =~,02 .04 .01 .02 .02 |UINF= 39,5 M/SEC
i Xx/Dx 2,66 W49 .23 =,12 =.07 ~,08 =.28 =438 |WB/UINF| .07 =,01 =.08 =,07 =,07 =,10 =-,19 [ x/u= 7,87
12/D= 4,63 ~e67 = 70 <.84 =,66 =-.18 ,23 .37 cp 42 =38 =,33 =,31 =,23 =,13 =,09 [Z/0= 6,75
|PHI= 31.8 DEG =1.23 =1,43 =-,42 1,22 .22 .10 .18 cPT =e75 «¢65 =,09 .22 .13 .04 =.01 |PHI= 14,0 DEG
| R= 4,13 ¢39 .50 .73 1.23 1.53 1.16 97 |uB/UINF| .72 1.03 1,07 1.19 1,10 1,06 1,00 = 4,00
UINF=z 38,7 M/SEC 05  L,07 L,01 .0} .05 =~,02 =~,00|vVB/UINF| .06 =,01 «,02 .01 =,02 =.01 =,03 | UINF= 38,9 M/SEC
X/b= 3,88 W61 429 .06 -,01 204 =o01 =o17 | WB/ZUINF| 09  ,02 =.03 =,02 =,04 =,08 =-,13 | x/D= 8,46
Z/0 5,00 =256 =.89 <,83 =,74 =.57 =,21 =.01 cP =030 =.35 =,26 =.23 =,10 =.10 .01 |Zsu= 6,78
PHI= 20,0 DEG =1,03 =1,55 =1.,29 =,23 .79 +15 =,04 CPT ee7T =429 =.10 .19 .12 06 .03 PHI= 11,0 DEG

= 4.13 obb ST 480 1.37 1.56 1418 499 T yg/UINF[ .78 .90 1.11 1.16 1,15 1.046 .98 = 4,00

UINF= 38,7 M/SEC| =.05 =,02 =,03 =.,00 .04 .04 =.02)yg/yINF| =.00 =-,06 =,03 =,03 =-,01 =,01 =,01 |UINF= 39,0 M/SEC
X/D= 3,88 «53 427 W04 <,01 404 =01 =417 | wR/UINF| L10 =,00 =~.03 =,00 =~,04 =,06 =.13 |X/D= 8,44

/D= 5,00 =67 =89 =,79 .77 -.58 =-,24 .04 cp «s36  =,31 =.27 .25 =,15 =.06 L03 |z/D= 6,78
PHI= 20,0 DEG =1.18 =1,49 -1,14 12 86 .16 =,03 CPT .eTh =e51 =.04 W11 .18 .04 .01 PHI= 11.0 DEG

TABLE C1.- Continued
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ZB/D \ 78/D
TEST TEST

CONDITIONS “1.5 =1,0 =0,5 0,0 0.5 1.0 1,5 =1.5 =140 =0.5 0.0 0,5 1.0 1.5 | CONDITIONS

R= 4,13 297 1.10 1,11 1.16 1,02 1.02 1,03 | UBZUINF| .53  ,55 1,37 2,17 1,32 .82 .81 | R= 5.05

UINF= 39,6 M/SEC .03 201 .03 .01 «01 =,01 W01 VB/UINF| «,13 «04 «09 06 .05 .03 « 04 UINF= 49,4 M/SEC
X/D= 12,05 “e07 =408 =,14 =,12 =,15 =,14 =,19 ]| WB/UINF| L84 .46 .09 .36 ,29 =~,20 =,32 | x/D= 1,97

2/D= 8,00 ~e26 =421 =.19 =,19 =,07 =-,06 =,05 cp =141 =1,42 =1.56 =1,33 =-,48 ,L,13 .23 | 2/D= 5,25

PHI= 12,0 DEG -.31 .01 .08 18 ,00 =-,01 .05 CPT  [-1.41 =1,90 =-.66 2,63 ,37 =-,16 .00 | PHI= 33,0 DEG
R= 4,13 .91 295 1,08 1,10 1.06 1,02 .99 [ UB/ZUINF[ .58  ,48 1,35 2.19 1,20 .83 77 | &m= 5,06
| UINF= 39,6 M/SEC| =.01 £02 -,01 -,0n  ,01 .01 .01 | VBZUINF| =,05 =-,05 ,00 .04 =,01 .01 .02 | UINF= 49,4 M/SEC
i Xx/D= 12,05 =el0 =415 =,13 =,11 =-.,15 =,14 =.20 | WB/UINF| .82 .47 .12 ,32 .24 =.16 =,33 [ x/0= 1,97
|2/0= 8,00 I =e22 =,16 <=,17 -,11 =-.09 -,03 =,01 cp =143 =1,32 =1.56 =1,61 =-,29 .13 .29 | z/0= 5,25
"PHI=Z 12.0 DFEG | =,37 <=.21 .02 .11 05 .02 L02 CPT  |=1.42 -1.86 =.71 2.43 ,21 =-,15 =,01 | PHI= 33,0 DEG
R= 4,10 [ .93 1.01 1.06 1.06 1,06 1.03 1.00 | UBZUINF| ,73 .80 £92 1.25 1.33 1.264 1,09 | R= 5,10
"UINF= 39,5 M/SEC =,01 04 =400 ,02 L03  ,02 L00 | VB/UINF| -,05 =-,03 .00 .03 ,00 .03 .03 | UINF= 49,2 M/SEC
X/D= 14,00 [ a7 =a12 =u11 =.11 =.13 =.15 =.17 | WBZUINF| .38 .22 .10 .00 =~.02 =.05 =.14 | X/D= 6.03

Z/D=  a.25 lei13 =011 =09 -,05 =-,04 L0l o 04 cP ~e49 ~,61 =,57 -,53 =,39 =,25 =,20 | 2/0= 7,2%

PHI= 10,5 DEG . =,25 =,06 ,02 .09 .10 .09 .08 cPT =eBl =91 =,72 06 L4l 32 .03 | PHI= 20,0 DEG
I|R= 4,14 i e91 1403 1,03 1.06 1,05 1.05 1402 | UB/ZUINF| .83 .79 .99 1,16 1.39 1,24 1.04 | R= 5,09
JUINF= 39,5 M/SEC| .01 =.,02 ,03  ,00 .00 .02 402 | VB/UINF| =,09 =-,02 =.02 L0l 01 - .02 .02 | UINF= 49,2 M/SEC
X/0= 14,00 © =e09 =414 =.10 =,09 =.13 -.12 «,17 | WB/UINF| ,30 ,23 .06 =,01 =-.03 =.08 «,15 [ x/D= 6,03

12/D= 8,25 =.11 =413 =-,05 -,02 =,01 =-,02 ,03 cp =463 =.54 =,57 <,40 =-,42 =,26 =,14 | 2/D= 7,25

,PHI= 10,5 DEG =27 =.05 .02 .11 .11 W11 .10 cPr -+83 ~-.86 «,58 -,03 ,52 ,33 -.02 | PHI= 20,0 DEG
R= 3.99 1,00 1,00 1,05 1,06 1.06 .99 .95 UB/ZUINF| 1,08 1.14 1.15 1,07 1,01 .99 .98 | R= 5,06
"UINF= 38,5 M/SEC .01 .00  L,01 -,01 =-,01 -,01 .02 VB/UINF| .02 =~,01 .00  ,00 -,00 01 «00 | UINF= 51,1 M/SEC
X/D= 15,78 =ell =016 =,12 =11 =.11 =.12 <.14 WB/UINF =,06 =,06 =,07 =,09 =,1}5 =~,17 =,22 | X/0= 9,71

2/0= 8,60 “al7 =oll =,06 =,06 =,05 L00 L09 ' CP =e31 .26 =,19 -,12 -,07 ~,03 ,00 | Z/U= 9,78

PHI= 10.0 DEG .15 =,10 .07 L,09 .05  ,01 .02 cPT ~e13 04 .16 L,04 =-,02 =-,02 L01 | PHI= 15,0 DEG
R= 4,02 [ 1,00 1.05 1,046 1.07 1.04 .99 .96 . UB/UINF 1,08 1.18 1,16 1,10 1,03 .99 .97 | R= 5.06

UINF= 38,6 M/SEC! =,01 .01 200 =,01 =-.02 <-.00 .01 VB/UINF =~,02 .02 .01 =,01 =,00 L02 400 | UINF= 5]),] M/SEC
X/D= 15,78 =08 =12 =,12 =,12 =.11 =.12 =-.,16 WB/ZUINF =,04 =,06 =,07 =,10 =-.,14 =,17 =,20 | x/0= 9,71

Z/D0= 8,60 -.13 =413 -.08 -,01 -,05 .0l .07 cP ~e28 =27 =,16 =,11 =,07 =-,03 ,02 | Z/b= 9,78

PHI= 10,0 DEG -.11 =,01 .02 ,05 .05 L0l .03 CPT -.10 .15 .20 .11 02 =,02 01 | PHI= 15,0 DEG |
R= 4,12 292 1,05 1.03 1.06 1,03 1,01 1,01 UB/UINF .91 «94 1.07 1,09 1,09 1,01 1.00 [ R= 5.05

UINF= 38,8 M/SEC <00 .03 02 .02 =,00 .00 .01 VB/UINF =-,03 =-,01 -.01 .02 .01 «03 «02 UINF= 5],2 M/SEC
Xx/C= 18,01 =,09 =10 =.12 =,16 =,09 =-.,14 =,1% WB/ZUINF  ,01 =~-,07 =,09 =,10 =,13 =,14 =,15 [ x/0= 14,12

2/D= 8,75 =15 =,22 =,17 ~,16 =,13 «,09 =,08 cp =e20 =417 = 18 -,17 -,12 -,06 =-.03 | 2/D= 10,00

PHI= 10,2 DEG =30 =11 =,09 «,00 =-,05 =,06 =,04 cPY =37 =29 =,01 .06 ,08 =-,01 =-,00 | PHI= 13,0 DEG
R= 4413 .95 .98 1,02 1.04 1,02 ,99 1,00 'UB/UINF  ,B9 1,00 1.06 1,06 1,08 1,04 ,99 | R= 5,05

UINF= 38,9 M/SEC .02 =,00 .02 .04 .00 .01 «02 VB/UINF  =-,02 =~,04 «01  =,01 02 +01 «01 UINF= S1,2 M/SEC
Xx/0= 18,01 ~e12 =u12 =.13 =,13 -,16 =,11 =,15 WB/UINF =,03 =,05 =,10 =~,11 =,12 =,13 =,17 | X/D= 14.12

Z/D= 8,75 =20 =,19 -,16 =,13 -,08 =-,07 =~.,05 cp =e23 =424 =419 <-.13 <-,16 =-,09 «,04 | Z/D= 10,00

PHI= 10,2 DEG =27 =421 =,10 -,04 =-,01 =-.06 .03 cPT ’ <43 =,22 -.,06 =~-,02 ,06 L,02 =-,02 | PHI= 13,0 DEG

TABLE C1.- Continued
(b) Concluded. (¢) R = 5.
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TEST : " TEST
- -CONDITIONS =1.% ~=1,0 =0.5 0.0 0,5 1.0 l.5, «1e5 =10 <«0.5 G0 0.5 1.0 1.5 CONDITIONS
\ 1 ! .
R= 6,02 273 1428 2415 1.81 1.06  «76  «68: UB/UINF 1,11 1429 1.16 1.09 1,01 1.00 .96 R= 6,05
UINF= 6414 M/SEC  -,13 .03 .10 ,07 ,05 .11 .07 yB/UINF =,02 .01 .01 .01 L0l L0l .02 WUINF= 42,3 M/SEC
X/D= 1,89 70 16 .25 .35 -,03 =26 =440 WB/UINF 01 ~=,03 ~,07 =,08 =,14 =,16 =,22 X/D= 9,63
2/D= 6,50 =1,33 =1.66 =1.55 =,99 =-,20 24 «36 cpP “e27 =438 =,14 =,15 =,03 ~,03 +03 Z/0= 11,50
PHI= 38,0 DEG 1429 =498 2,23 1,47 ~,07 =-,11 =,01 CPT - 04 .29 .21 .05 .00 «,00 =,00 PHI= 18,0 DEG
R= 6,04 «82 1417 2,06 1,90 1,12 «75 «72 UB/UINF' 1,04 1,16 1,12 1,02 1.03 W98 95 R= 6,05
UINF= 41,3 M/SEC W02 =406 .09 L09  ,08 .06 .06 yB/UINF  ,04  ,02 L,00 .00 ,01 .01 02 UINF= 42,3 M/SEC
X/D=  1.89 T2 419 .23 L31 -,00 =.28 =438 WB/UINF  ,01 =,07 =,08 =,09 =,13 «,16 =,23 X/0= 9,63
2/0= 6,50 =1433 =1,57 =1.42 -1,13 =-,?3 .27 32 cpP =425 =427 =,19 =.09 =,07 «,01 05 2/0= 11,50
PHI= 38,0 DEG =1e14 =1417 1.95 1.62 .03 =09 -.02 cPT -,15 .08 .08 =,06 «03 =,01 +01 PHl= 18.0 DEG
R= 6,04 W91 82 1.10 1,56 1,45 1.26 97 yYB/UINF .97 1,05 1,13 1.l16 1,10 1,03 1,00 R= 6,04
UINF= 41,2 M/SEC  ~,09 -,00 .05 ,05 ,03 406 .04 yB/YINF =,05 =.01 =,03 .01 .00  L00 400 UINF= 42,2 M/SEC
xX/D= 3,91 6B W57 .22 L16  ,20 .04 =416 yB/UINF: L,06 L0l =,06 =,10 =,11 =,14 <=,20 X/D= 11,93
/b= 17.50 =e98 =75 =,82 =,83 -,48 =-.26 =.06 _ Cp 30 =24 =,19 -.22 -.14 =,07 =,02 Z/D= 11,50
PHI= 28,0 DEG =e67 =475 =-.56 L60 .68 .29 =-.06 cPT -¢35 =16 ,09 .13 .10 .01 .02 PHI= 17,0 DEG
R= 6.03 #76 W73 1,01 1.53 1.52 1.33 W91 yg/yINF 1,06 1,08 1,03 1.14 1,07 ,99 ,99 |R= 6,04
UINF= 41,2 M/SEC -,03 =-,03 .02 ,02 ,05 .01 <02 yB/UINF ,01 -,01 =,03 .03 .01 =,01 W00 |UINF= 42,2 M/SEC
Xx/D= 3,91 272 W56 W22 L1615 407 =¢13 WwR/UINF L09 -,02 =,05 =,08 =,07 -,15 =-,20 |X/D= 11,93
/D= 7,50 | =eBT =69 =.T6 =,73 -,55 =.24 .02 cp =432 =429 =,17 =.20 =411 =,04 =,02 |[Z/D= 11,50
PHI= 2R.0 DEG T8 =487 -.6% 67,79 .53 =-.13 CPT -.18 =.12 =10 .10 L05 =,04 L00 |PHI= 17,0 DEG
R= 6.06 292 1,03 1.15 1,45 1,31 1.09  «94 yg/uINF .82 1.01  ,99 1,05 1,05 1,06 1,07 |Rs 6,04
UINF= 41.0 M/SEC .01 01 W04 .05 .03 <05 01 yB/UINF -,07 202 .01 =403 ~,02 ,02 =01 [UINF= 42,4 M/SEC
X/b= 6,10 W60 413 .01 .01 ,00 =409 «¢22  WB/UINF , .11 07 =,03 =.0646 =,07 =-,09 =,15 |X/D= 14,02
Z/D= 9,00 -.57 =.,59 =,40 =-.54¢ =,31 =,09 J11! ¢p =17 =425 =,20 =,1B =.15 =,07 =,07 |2Z/D= 11,50
PHI= 24,0 DEG =e55  «,52 =.07 .57 41 412 .04 CPT -,48 =,22 -,21 =-,06 =-,03 ,06 ,11 |PHI= 15,0 DEG
R= 6,06 «86 1,07 1425 1,39 1.33 1413 97 yB/UINF | .88 1,09 1,05 1,06 1.09 1,06 1,06 [R= 6,04
UINF= 41,2 M/SEC «03 .02 .01 07 .02, .03 .02 VB/UINF| =,04 =,01 =,06 =,02 =,02 =,01 .00 [UINF= 42,5 M/SEC
X/D= 6,10 33,20 .02 .01 =,00 ~.08 =.20 [WB/UINF| ,14 .00 ,01 =,08 =,07 =,03 =,14 [X/D= 14,02
/b= 9,00 =69 =57 =.41 =,45 =,26 =,06 .08 cP =.21 =.28 =,21 =.12 =.15 =,05 =,06 |2Z/D= 11,50
PHl= 24,0 DEG -ub4  =,49 .16 .50 ,53 .23  ,06 cPT .40 =.09 =,11 .01 L,06 L,09 L09 |[PHI= 15,0 DEG
R= 6,064 1,06 1,08 1423 1,20 1,02 .98  +94 |UB/ZUINF | 1,03 1,00 1,08 1.03 1.00 1,01 .99 [R= 6,05
UINF= 42,2 M/SEC W02 =,02 .00 D1 =,0]1 ~,02 402 | VB/ZUINF | «,01 .02 .02 =.02 400 =-,00 .00 | UINF= 41,9 M/SEC
X/D= 7,75 09 L00 <,01 =,02 =,13 =,16 =,23 |WB/UINF| =,046 =,05 =,10 =,12 =,15 =~,15 =,20 | x/D= 18,08
Z/0= 10,49 =37 =.28 =.26 =.21 -,08 =-,03 .05 cp -.14 =411 =,15 =-.08 ,01 -,01 ,02 |2/D= 13,50
PHI= 20,0 DEG =a19 =.11 .27 .25 =.02 =,03 -,02 cPT =.07 =10 04  J00 .04 .05 L04 | PHI= 14.0 DEG
R= 6.04 1ell 1426 1429 1,20 1,05 1.00 95 UBZUINF| 1,07 1403 1,02 1403 1,00 1,00 o,98 |R= 6.05
UINF= 42.2 M/SEC W02 L01 .04 L0646 ~,00 L0l L0l jVB/UINF| ,00 =,02 .01 .02 =.,01 =,02 =.01 | UINF= 41,9 M/SEC
X/D= 7,75 W07 =,06 =,05 =.01 =,08 =,16 =422 |WB/UINF| =,02 =.07 =,08 =,12 =,14 =,13 =,20 | X/D= 18,08
2/D= 10,49 063 =447 =29 =,24 -,10 =,04 403 cP -e20 =410 =-,07 =-,05 =-.06 <-,01 L03 | Z/0= 13,50
PHI= 20,0 DEG =.19  L13 .39 .22 L02 =,02 =-.01 cPT .05 =.03 =-,02 L02 =,03 ,02 L03 |PHI= 14,0 DEG
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ZR/D ZR/D
TEST i TEST
CONDITIONS 1.5 <1,0 =0.5 0.0 0.5 1.0 1.5 1.5 =-1.0 =0.5 0.0 0.5 1.0 1.5 | CONDITIONS
R= 6.08 298 489 1,02 1,07 1,08 1.08 1,03 | UBZUINF| .93  .B6 1.72 2,53 1,94 1,08 .62 |R= T.04
UINF= 52,7 M/SEC| «,05 =,02 =406 00 =,03 =,01 .01 | VB/ZUINF| =.06 =,03 =.03 ,06 =,05 04 .05 | UINF= 44,0 M/SEC
X/D= 14,02 26 o12 .03 =,03 =-,02 =~,07 =-.12 | WB/ZUINF| 1,13 .79 .28 .42 .43  ,07 <.32 | x/D= 1,95
Z/D= 11,50 a3l =426 =246 <,22 =.13 =.16 =-,08 3 =1.82 =1.38 =1.94 =2,17 =1.08 =-,22 .37 [z/b= 7,00
PHI= 15.0 DEG ~e28 ~.45 =,19 «,07 L046 .02 L0] cPT =.65 =1.01 .13 3,61 1,93 «,04 =,15 |PHI= 42,0 DEG
R= 6,06 «94 1,01 1.06 1.15 1,10 1,09 1,07 UB/ZUINF 1.05 «97 1.69 2,35 2,04 94 «68 R= T.064
UINF= 52,8 M/SEC| «,07 =,02 =.03 =,07 =,03 .00 =,01 | VB/ZUINF| «,10 =,00 =.07 .02 .01 .09 .06 | UINF= 44,1 M/SEC
X/D= 14,02 .20 .13 +07 «03 =,07 =,08 =,13 | WB/UINF| 1,05 «15 .26 o7 YA 215 =,31 xX/0= 1,95
Z/0= 11,50 =029 =429 =25 .35 =,15 =.,1% .11 cp =2414 =1,61 =1,89 «1,92 =,98 =,11 +36 270= 7,00
PHl= 15,0 DEG ~a36 =424 =,16 ~,03  ,06 .05 05 cPT .91 -1,11 08 2,96 2,47 =,20 =,08 |PHI= 42,0 DEG
UB/UINF| 1,02  +79 1,13 1,729 1,36 1,35 1,22 |R= T.04
[ VB/ZUINF| «,08 =.07 =-.06 =,01 =,06 =401 =,01 | UINF= 43,8 M/SEC
WB/UINF| .58 .43 .22 ,10 .02 =,02 =.07 [ x/D= 5,95
cp =eB83 =,42 =,56 =,57 =,38 =,34 =,25 |Z/D= 10,00
CPT =e4b  =,61 =,21  ,12 .49 LS50 2% | PHI= 27,0 D6
UB/UINF. 1,08 1.12 1,15 1,32 1,42 1.38 1,20 |R= 6.97
VBZUINF  ,01 =,12 =-,03 =-,06 =-,04 =-.00 .02 | UINF= 43,7 M/SEC
| WBZUINF 43,32 .15 .08 .05 =~.02 =.05 x/U= 5,94
| cp ~e95 ~.B8 «,61 =,57 =,46 =,39 =,25 " Z/D= 10,00
.cPT =59 =449 =.25 ,P3 .59 .53 .21 PHI= 27,0 UEG
"UB/ZUINF .97 1,09 1.06 1415 1,18 1.10 1.01 R= 7.03
VB/UINF  =,02 .01 .01 =,00 =,01 =.01 L01 UINF= 45,1 M/SEC
WB/UINF .25 14 07 =,00 =~,02 =,08 «,16 x/D= 9,92
cP =436 =443 =25 =,23 =,19 ~,14 =,07 Z/U= 12,48
CPY =435 =422 = 11 .10 ,22 .08 =-,02 PHI= 20,0 DEG
UBZUINF .99 1,06 1,15 1.18 1.14 1.06 1.01 R= 7.03
VB/UINF  -,05 =-,06 .02 ,03 =-,01 L,04 01 UINF= 45,0 M/SEC
WB/UINF 04 «13 «03 02 =~,05 =,10 =,18 X/0= 9,92
Ccp ~eb4T =437 =31 =,2R =,16 =,08 =-,03 2/0= 12,48
CPT ~e42 =026 L0112  L15 .07 .03 PHI= 20,0 DEG
UB/UINF .98 1.05 1,08 1.04 1.06 1,08 1,05 R= 7.01
VB/UINF  =,06 =,046 <~,001 =,06 =-,03 ,02 =,00 UINFz 45,3 M/SEC
WB/UINF .19 ,05 -,01 =,03 =,08 =~.10 =,16 X/D= }3,.88
cp =e28  =.29 =23 ~,11 -,16 -.14 =,06 7/D= 13,95
cPT =27 =17 -.05 -,03 -,02 .04 L07 PHI= 17,5 DEG
UB/UINF} 1,00 .99 1,13 1,12 1,13 1,03 .98 Rs 7.01
VB/UINF  =,05 =,04 .00 ,00 =~=,02 .01 =,00 UINF= 45,3 M/SEC
WB/UINF o 15 2046 =,02 =,08 =,05 «,10 =,18 x/0= 13.88
cP =3l =alé =23 =,22 =,15 «=.08 =,01 Z/D= 13,95
| CPT =28 =415 .06 .05 L,13 =,01 =,02 PHI= 17.5 DEG
TABLE C1.- Continued
(d) R = 6. Concluded. (e) R =71.
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Z6/0 zZn/o
TEST ; TEST

CONDITIONS “1.5 =140 =05 0,0 0,5 1,0 1.5 -1,5 =-1.0 =~0,5 0.0 0,5 1.0 1.5 CONDITIONS

R= 8,01 1429 1434 2,31 2,58 1.85 ,76 .Ael‘ue/ulnr W92 .91 .92 1.52 2.58 2.81 1.68 = 8,03 |
UINF= 30,8 M/SEC| =-,02 =.02 .16 ,15 .14 ,03 .11 VB/UINF| =,13 =-,18 =,19 .10 .06 .08 .08 UINF= 38.4 M/SEC |
Xx/0= 1,80 [ «80 40 13,26 .20 -.11 =.42 WB/UINF | 1,27 1,43 1,08 .55 .72 .70 .45 x/D= 2,00

Z/0= 7,95 =2401 ~1,79 =2,19 =1,73 =1,17 =,17 .41 cp 2,54 =2,16 =1.95 =2.,38 =2,59 -2.61 -1,39 2/D= 6,75

PHI=z 52,0 DEG =e70 =,82 2,27 4,13 1,33 =,57 =.15 CPT  |-1,05 =~,23 -~,88 =-,74 3,79 5,03 ,66 PHI= 44,7 DEG
R= 8,01 1,05 1,30 2,40 2,85 1,73 .83 49 UB/ZUINF | 77 1,16 .92 1,34 2.70 2.72 1.63 = 8,02

UINF= 30,9 M/SEC| .13 L1721 .15 .20 .02 401 VB/UINF| =,12 =416 .00 .05 L11 413 .04 |UINFz 38,4 M/SEC
X/0= 1,80 090 226 11 .26 422 -,02 =~¢47 WB/UINF| 1,36 1.17 1,09 .58 .67 77 .48 | X/D= 2,00

/0= 7,95 21,32 =1,80 =2,31 <2,4]1 =1,11 <=,16 .44 cP =1,74 =3,27 =2,09 =2,30 =2,62 =2,25 ~1.19 | 2/D= 6,75

PHI= 52,0 DEG =e39 =1,02 2.60 4,97 .98 =,46 =,11 cPT -.25 =1,56 =1,05 =1,16 4,33 5.00 .74 |PHI= 44,7 DEG
R= 8,02 I #83  oB4 B9 1,53 2.73 2,71 1.546 UB/UINF | 1,43 1,31 1,72 2.59 2,26 1,21 .45 = b,05

UINF= 30,8 M/SEC| =~,02 -,23 .13 ,19 ,12 .13 .08 VB/UINF| =-,01 =.02 .13 ,07 .00 L08 ,07 |UINF= 38,6 M/SEC
X/D= 2,00 1,29 1,39 1.09 .51 .67 .78 .44 WH/UINF | ,B5 .54  ,20 L1R .29 04 =,46 |X/D= 2,00

Z/D= 6,75 =1.94 =1,75 =1.76 ~2,28 =2,94 =2,69 =1,02 cp =2.11 =1.85 =1.67 ~2,09 ~1,5¢ =,56 .44 |2/D= 8,00

PHI= 44,7 DEG “s58 =405 .76 =,63 4,12 4,42 56 cPT =36 =.83 W40 3,79 2,76 =,08 =,l4 PHI= 51,9 OEG

.

R= 8,01 «B6 .92 .92 1,60 2.65 2.70 1.25 UB/UINF| 1,41 1.16 1,92 2,63 2.18 1,10 .46 = 8,06

UINF= 30,9 M/SEC| =.09 =-,08 .03 .10 6 L1201 lyeuINF | -i12 -.01 .01 06,02  L03 .05 | UINF= 38.6 M/SEC
x/Dz 2,00 1633 1,41 111 .58 .66 B0 439 |wB/UINF| .84 .64 .21 .19 .26 =.01 -.39 | x/D= 2,00

/D= 6,75 -1,84 ~1,92 -1.85 ~2,33 -3,08 -2,11 =~,78 cp 2,28 =1,64 =1.94 2,22 =1,27 =~,49 .35 |2/D= 8,00

PHI= 44,7 DEG =30 =,07 =,75 =,40 3,52 4.95 =.05 CPT -.56 =,89 84 3,89 2.61 =-.,27 =-.,29 |PHI= 51,9 DEG
R= 8,04 | 1406 499 1,01 1,18 1,07 1.08 1403 |UB/UINF | 1,15 1.22 1,76 2,50 2,40 1.39 YA = 8,03

UINF= 31,6 M/SEC «03 «05 «00 =-,02 =-,01 =-,03 «0)1 | yB/UINF .09 .10 .15 .10 .06 .09 .12 UINF= 38,4 M/SEC
X/D= 14,00 26 W19 W07 L,03 .06 =,08 =.09 [WB/UINF| ,99 .70 .13 19 .21 .03 =.26 | x/D= 2.00

2/D= 15,30 =40 =30 =-,21 -,40 =~,2]1 -,23 -,13 cp =1,81 =1.55 =1,77 =1.83 -1,54 =,67 ,11 |2/D= u,00

PHI= 20,0 DEG =e22 =.28 -,18  ,00 ~,06 =-.05 =.06 CPT -,48 =,55 .33 3,58 3,41 .29 =,39 |PHI= 52,2 DEG
R= 8,05 #93 091 1,13 1,07 1.17 1,06 1.04 [ UB/UINF | 1,11 1.22 1.76 2.65 2,29 1,08 .52 = 8,03

UINF= 31,6 M/SEC «00 =-,06 =.02 -,01 -,03 ,00 .00 [vB/UINF| -,13 .06 .11 08 L11 .08 .04 | UINF= 38,5 M/SEC
- X/D= 14,00 «20 23 .03 «03 ~.03 =411 =413 | WB/UINF 91 <59 .23 17 24 212 =.40 X/D= 2,00

/D= 15,30 o346 =,28 =.4] ~,24 =,29 ~,22 -,18& cP =1,69 ~1,59 =2,03 -2.72 -1,56 =.,43 ,34 |2/D= &,00

PHI= 20,0 DEG =e43 =439 =,12 =-,10 «09 <-,13 =-,08 cPT “ybl =,72 W17 6,02 2,84 =,23 =,23 PHI= 52,2 DEG
R= 8.06 1,05 482 1.02 1,28 2,70 2.93 1.73 [UB/UINF| 1,30 1.10 1.26 1.82 2,03 1,73 1,18 = 8,05

UINF= 3843 M/SEC| =-,03 =,07 =,16 =,14 =-,05 08 405 |VB/UINF| =,11 =,05 =,04 =,08 =,03 =-.06 .02 | UINF= 3B.A M/SEC
X/D= 2,03 1627 1450 1,06  ,66 .60 71 <47 | WB/UINF| 72 .55 .21 06 L0911 =.09 | x/D= 3,69

2/D= 6,75 2434 =1,66 -2.24 =1,93 -2,83 ~2.56 ~1,33 cP =1,38 =1.10 =.,94 =1,19 =1,10 «,57 =,27 | 2/0= 9,4]

PHI= 45,0 DEG ~-+59 «29 -1.08 -,84 4,02 5,85 .93 CPT =y13 =57 =.30 1,16 2.07 1,47 .13 | PHI= 41,9 DEG
R= 8405 294 1412 L97 1,30 2.55 2,78 1,65 |UB/UINF) 1,26 1,12 1,08 1,74 1,88 1,52 .91 | R= 8,03

UINF= 38,6 M/SEC $09 =09 =426 =,06 .05 ,05 .04 |VB/ZUINF| =,07 =.05 =.07 =.01 =,06 =,06 <=.04 | UINF= 38,7 M/SEC
X/D= 2,03 1430 1.27 1.13 .66 .61 M2 W42 | WBZUINF| .70 .52 .24 L05 .12 .05 «,11 | x/D= 3,69

2/D= 6,75 1,96 =2,83 -1,87 -2,03 ~2.79 ~2,15 =,97 cp =1.52 =1.07 =,R7 =,99 =,99 =~,65 ,L01 | Z/U= 9,4}

PHI= 45,0 DEG =e35 «,93 =,57 -,A7 3,27 5.50 .96 cPT =443 =54 ~,64 1,04 1,60 .69 =,15 |PHI= 41,9 DEG

TABLE C1.- Continued
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ZE/D i 7870
TEST - TEST

CONDITIONS =1,5 =1,0 =~0.5 0,0 0,5 1,0 1.5 -1,5 =-1.0 =-0,5 0,0 0,5 1.0 1.5 | CONDITIONS

R= 8,04 299 490 1,25 1.72 1,71 1,47 .91 | UB/UINF} .90 1,02 1.02 1,27 1.18 1,22 1.10 | R= B.04

UINF= 38,0 M/SEC| =-.00 02 -,08  L06 =,02 07 W06 | VB/UINF| ,06 =,02 =.06 =,02 =-.00 L0l .02 | UVINF= 39,3 M/SEC
x/D= 3,79 A1 58 L2722 229 .12 =412 [ WB/UINF! .57 .25 .28  LO07T .05 =.01 =,89 | x/0= 9,96

/b= 9,97 “1,10 =489 =,99 «,94 =,A4 =.43 =~.04 cP <,43 =,45 =34 =,39 -,25 ~,22 =-.17 | 2/D= 13,50

PHI= 35,0 DEG ~e46 =,73 =,36 1,10 1.21 W76 =020 cPT -.28 =,35 ~,22 .23 .16 ,28 .04 | PHI= 23,0 DEG
R= 8,064 89 1,00 1,61 1,76 1.82 1432 99 | yB/UINF| 1,02 1.08 1.01 1,07 1,18 1,22 1.13 | R= 8,03

UINF= 38,1 M/SEC! =,06  ,05  ,09 .05 ,02 .07 «0) | VB/UINF] =,00 =-,08 .01 W01 00 =-,02 =,02 | UINF= 39,3 M/SEC
X/D= 3,79 .85 .52 ,24 «29 425 W18 - 07 | WB/UINF| .49 (35 .23 ,07 <-.06 =,00 =,01 | X/D= 9,96

7/D= 9,97 “090  ~,96 =1,04 =1,06 =1,06 =.40 =.l12 cP =,55 =,48 =,37 -,33 -,33 =-,24 -,23 | 2/D= 13,50

PHI= 35,0 DEG =e38 =68  ,03 1,18 1,39 .40 -.14 cPT ~,25 =419 =,30 =.,17 .07 .27 .04 | PHI= 23,0 DEG
R= 8,05 1,02 1407 1,01 1,27 1,63 1,64 1428 | UB/UINF| 1,07 1.08 1.06 .96 1.11 1,25 1,09 | R= 8.05

UINF= 38,6 M/SEC| =-,07 =.02 =~,07 ,03 ,02 .06 .08 VB/UINF| -,00 =-,05 .02 =-.07 .01 =-.,02 .04 | UINF= 38,9 M/SEC
X/D= 6,05 .71 WS4 L3919 11 12 400 WB/UINF| ,46 51 .32 L12 .10 W00 =,07 | X/D= 11,98

2/0= 11,00 -.65 ~,48 =,24 =,35 =,31 -,21 =.09 cp =063 =455 =,82 =,23 =,32 =,32 =.19 ) Z/D= 14,00

PHI= 30.0 DEG =09 = 04 =,09 «31 + 78 «90 +56 cPY -.28 =,12 =-,28 =,29 ~,06 .26 «00 lPH1= 21.0 DEG
R= 8,08 1,13 14,09 1,09 1,19 1,57 1.55 1.34 IUB/UINF! 1,02 1.02 1,00 1.16 1.16 1,20 1,09 R= 8,06

UINF= 38,3 M/SEC W03 ~,02  ,00 ,07 <03 .07 .11 (VB/UINF| .02 401 =.06 .02 =.01 W01 <,01 | UINF= 38,9 M/SEC
X/D= 6,05 67 .51 .31 .22 L15 .11 <02  WB/UINF | .55 .47 .34 ,15 .06 ,00 =,08 | Xx/D= 11,98

/0= 11,00 =.72 =59 =,32 -,35 -,53 -,31 =-.31 cP «.T0 =449 =,36 =,41 =,38 =,26 =-,16 , 2/D= 14,00

PHI= 30,0 DEG 02 =424 =,03  L12 1,00 1415 .51 cPT -.35 =,23 =-,23 =-,07 =-,03 ,L,18 ,L,04 " PHI= 21,0 DEG
R= 8,04 1.15 1,01 1,06 1,13 1,66 1,40 1.09 yg/UINF| 1,03 1,00 .99 1,05 1,14 1,16 1,07 'R= 8,07

UINF= 38,9 M/SEC .05 ~,01 .03 L04 206 .01 =401 yR/UINF| «,01 =,06 =.04 =,0R «,01 .01 =,03 UINF= 39,4 M/SEC
X/b= 6,53 +56 48 24 W11 .06 03 =404 ' wu/UINF .31 .28 .03 .01 01 =,03 =,09 ' X/0= 14,00

2/b= 11,35 =e94 = 66 =,60 ~,45 =-,45 =-,38 .04 cP ~e48 .29 -,33 -,28 =~,28 =-,25 -.19 Z/D= 15,30

PHI= 30,0 DEG .29 -4l =,65 -,15 .69 «59 ola cPT =32 =.20 ~,34¢ =,18 .02 .11 -,03 PRI= 20,0 DEG
R= 8,01 1.09 293 1,07 1.36 1,61 1,89 1.23 - yB/UINF «95 1406 1,06 1,11 1,11 1.03 1,08 R= 8,02

UINF= 38,7 M/SEC  =,05 04 =-,01 W01 -,03 -,06 =-,02 VyB/UINF| -,046 =,05 =-,046 =,00 ~-,03 =,01 .03 UINF= 36,4 M/SEC
Xx/0= 6,53 .58 4B L,28  L,09 ~,01 01 =05 WB/UINF| .29 .23 .10 .04 =,03 =,08 =,12 . X/D= 14,00

7/0= 11,35 “eBT  =.89  -,64 =54 =,52 -,466 =,17 cP ~s42 =e4b =,35 =,29 «,23 ~-,17 -,23 2/D= 15,30

PHI= 30,0 DEG =033 =,38 =-,4l 27 .50 W77 W36 cPT -e43  =,25 -,21 =,05 L02 =-.10 =-,03 PHI= 20,0 DEG
R= 8,05 1.02 1406 1,07 1,23 1,42 1425 1426 yB/UINF| 1,05 .86 1,01 1,00 1,07 1,09 1,07 R= B.04

UINF= 39,0 M/SEC  =,07 =,05 =,02 ,02 =-,03 ,0&4 «01  VB/UINF| .01 =-,04 =,01 =-,01 ~-,02 ,02 =,00 UINF= 39,0 M/SEC
X/D= 7,69 W54 433,18 ,10 07 405 ~.04 WB/UINF| ,26 ,18 .13  ,00 =,02 =-,07 =,08 X/D= 18,14

/b= 12,49 ~e69 =068 ~,53 -,46 =,49 =-,38 -.26 . CP ~e28  ~=,13 =,13 =.11 ~,04. =,07 =,05%5 2/D= 16,50

PHI= 26,0 DEG -.35 -.45 =,36 .06 .56 .20 L30 | cpT -e11 =435 ~-,08 =~,10 L12 L,13 .10 , PHI= 18,0 DEG

.

R= 8,05 1,08 .93 1,08 1,22 1.34¢ 1,24 1.21 yYB/UINF| 1,03 1,03 ,95 .96 1,11 1,09 1.06 R= 8,04 |
UINF= 36,0 M/SEC  =-,04 =,10 -,05 =-,01 =,04 ,02 =-.00 VB/UINF| =,06 =,03 =,06 =,07 ~-,03 =,04 =,01 UINF= 39,0 M/SEC
x/0= 7,69 .62 243,22 12 L0B  =,01 =-,06 WwB/UINF! .31 W15 14 =,01 W02 =05 =,11 X/D= 18,14

7/0= 12,49 =067 =436 =,55 =,52 =,41 =,29 .35 cp ~e32 «42] =,04 =,046 =,16 =,08 =,07 Z/D= 16,50

PHI= 26.0 DEG ~.11 =.31 =,32 -,00 62 «25 el3 cPT =16 =411 «,10 =,11 .08 .12 +08  PHI= 18,0 DEG

TABLE C1.~ Continued
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7R/D - Z8/0
TEST TEST

CONDITIONS =15 =-1,0 ~0,5 0.0 0.5 1,0 1.5 “1.5 =140 =0.5 0.0 0.5 1.0 1.5 CONDITIONS

R= 10,03 1,86 1.60 2,28 3,12 2.97 2.08 +94  UB/UINF 1,15 1.14 1.26 1,41 1.69 1,85 1,56 R= 9.99

UVINF= 24,5 M/SEC .07 .12 24 .25 .21 $23 +00  vB/UINF  ~,11 .06 .05 o1l .00 .09 .11  UINF= 30,6 M/SEC
X/D= 2,00 52 W42 .16 .20 .33 «36 =412 WB/UINF .55 b6 .26 W17 .16 o7 05  X/D= 6,06

/0= 9,50 =2.,75 ~2+65 =2.,80 -3,28 -2.51 -1.96 =~,57 cP 1,20 <1407 =,77 =1,00 =1,01 =-,86 =,87 2/D= 13,50

PHI= 57,4 DEG =e0] =488 1,5 5,66 5,60 1.96 =.b66 CPT «,55 =.57 =,12 004 91 1,64 «60 PHI= 34,8 DEG
R= 10,03 1.51 1467 2,03 3,02 3,02 1.95 1410 UB/UINF 1,06 1415 1.23 1,40 1,84 1,70 1,59 R= 10,00

UINF= 24,5 M/SEC .08 .15 .12 .21 .14 .15 17 VB/UINF  ~,02 .07 .07 .02 19 L04  L16  UINF= 30,7 M/SEC
X/D= 2,00 .72 «50 .08 .14 .29 » 24 «00 WB/UINF .58 W48 .32 .18 .13 011 05  X/D= 6,06

12/06= 9,50 =2.53 =2.41 =2,57 -?2,65 =2,77 -1.51 =.,97 cP =1413 =494 =,89 -,82 ~1,23 =-,98 =,86 Z/D= 13,50

PHI= 57.4 DEG =73 -.33 .60 5,48 5,59 1,38 =,73t TCPT ~,68 ~,37 -,28 .18 1,24 .95 71  PHI= 34,8 DEG
R= 10,06 1.03 97 1,18 1,19 1.17 1.21 1.04 yB/UINF 1,10 1.04 298  1.28 1445 1,59 1l.44 R= 9,99

VINF= 25,2 M/SEC W05 L 06 .08 J0R .13 W11 02 VB/UINF .15 o0l .08 02 L 04 «03 «05  UINF= 3],3 M/SEC
Xx/D= 14,03 .32 .19 .11 02 -=,01 =,01 =415 WB/UINF 54 W51 065 .18 05,10 04  X/D= 7,99

/D= 17,50 =60 =447 ~,51 =-,46 =-,34 =,36 =.02 cP =1e14 =470 =442 =70 =457 «,61 =,55 2/0= 14,50

PHI= 25,0 DEG ~e43 =.49 -,09 -,03 04 W13 09 cPT* ~e6]l =436 «,26 =-,03 .56 93 .53 PHI= 31,0 DEG
R= 10,07 97 1401 1406 1,17 1431 1,16 1445 \UB/UINF 1412 1403 1.09 1,20 1461 1,54 1.67 R= 9,99

UINF= 25,2 M/SEC| =,11 .08 «13 .10 .04 .13 <05 | VB/UINF  -,02 <+403 =-,05 W04 « 05 .07 04 | UINF= 31,3 M/SEC
x/D= 14,03 .26 »14 .13 00 -,06 «01 =.13 | wB/UINF .55 W52 +30 W16 «09 .08 «03 | X/D= 7,99

2/D= 17,50 =,43 =,56 =,4D =,45 =~,47 =,25 =,60 (o “e94  =i66 =,b4 =,59 ~,73 -,60 «,52 2/D= 14,50

PHI= 25,0 DEG ~e40 «.51 -,29 -,06 .26 .11 «51 cPT =36 =¢33 ~,35 =,}2 .87 .81 265 | PHI= 31,0 DEG
R= 9,99 o6l 1,27 2,06 2,88 3.046 1.69 85 | UB/UINF| 1,08 1411 1.11 W97 1426 1433 1.64 | K= 9,98

UINF= 30,8 M/SEC .18 o 15 .21 .26 .18 +15 <08 | VB/UINF | -, 06 .03 .01 .11 o1 .03 .07 | UINF= 31,4 M/SEC
X/D= 2,00 W76 W73 .17 .12 .30 .32 +08 | WB/UINF 56 W46 26 .25 W14 08 ~,03 | X/D= 10,16

Z/0=  9,50- =2.66 =1,82 2,61 =3,01 2,34 =1,43 =.46 cP =.85 = T4 =75 =,37 ~.59 «,56 =,65 | 2/D= 15,47

PHI= S7,4 DEG =24 -,64 W76 4,69 6,20 W57 =473 CPT 2,32 =430 =-,45 =,36 =-.01 .23 .45 | PHI= 28,0 DEG
R= 9,99 1.39 1440 1,95 3,03 3,13 1.76 1.18 | yB/UINF| 1,04 1.05 1,06 1,13 1l.14 1,39 1l.44 [R= 9,98

UINF= 30,6 M/StC .05 .10 W16 26 25 W17 +15 1 vB/UINF «03 -.06 .06 .07 « 04 «05 =,01 UINF= 3].4 M/SEC
x/D= 2,00 .90 «55 .23 .11 .27 .29 «+03 | WB/UINF .57 40 .31 .18 .08 04 .02 X/D= 10,16

2/D= 9,50 ~2.0b6 ~2,05 ~2.18 =3,00 -3,01 -1,18 <-.86 cP «y92 =474 =59 =,53 '=.45 «,50 =,61 Z/7D0= 15,47

PHI= 57,4 DEG =e33 =, 77 T4 5,47 b.l4 1,03 =-,43 cPT =.51 =448 <37 =,22 =-.13 .45 .48 | PHI= 28,0 DEG
R= 9.98 lo4é 1436 1.50 1,89 2,720 2.15 1462 |UB/UINF | 1,01 .88 ¢97 1415 1430 1.19 1l.40 |R= 9,97

UINF= 30,5 M/SEC| =,07 09  ~,04 .07 .03 «12 =.03 | vB/UINF | =,02 =~.06 02 .06 .09 .08 .02 | UINF= 31,3 M/SEC
X/0= 4,00 77 468 42 3] «33 .31 «32 1 WB/UINF | (53 .39 .27 .16 ,03 L0l =,02 | x/D= 12,11

2/06= 11,48 =1.93 =1,48 -1,69 =1,68 «1,60 -1,32 =-.99 cpP e 55 =b9 e 40 =47 =42 =,29 =45 2/0= 16,50

PHI= 41,0 DEG ©e?3 =415 =06 1,01 2,42 2.45 $ 77 cPT =425 =56 =,39 =,12 .28 .15 .53 | PHI= 25,0 DEG
R= 9,98 1.38 1,07 1.42 1,74 2,21 2.2% 1.69 | yg/uINF W93 294 1,08 1,20 1.18 1,31 1,33 |R= 9.98

UINF= 30,6 M/SEC| ~-,11 W02 W01 .07 .03 «09 +09 | va/UINF «03 «07 »03 ,08 o1l .03  L02 | UINF= 31,3 M/SEC
X/D= 4,00 .72 T4 .40 «36 .30 .35 olé | wy/UINF .65 «51 .20 12 W06 01 =407 | X/D= 12,11

2/0= 11.48 “2.14 =1,23 =1.67 =1,51 ~1,45 =1,56 =1,16 cP o3 =y8] =,53 «,45 =,30 =,36 =,48 2/D= 16,50

PHI= 41.0 DEG -,71 -.53 -.48 6T 2.57 2.64 576 cPT ~.15 =-,3% ~,32 .01 W11 .36 «30 | PHI= 25,0 DEG

TABLE C1.- Continued
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28/0
TEST
CONDITIONS =1.5 =1,0 =0.5 0,0 0,5 1,0 1.5
R= 9,99 1,00 1414 .98 1,05 1411 1,10 1,22 | UBZUINF
UINF= 31,6 M/SEC W06 (10 01 .07 =.06 01 =,01|VB/UINF
X/0= 14,03 Whd 426,20 0T 01 =,05 =,11 | wB/UINF
Z/D= 17,50 =053 =64 =,29 =,32 =,30 =.21 =.40 cP
PHI= 25,0 DEG =433 =426 =429 =,20 -.07 .01 .10 cPY
R= 10,00 1,07 .88 .96 1,09 1.17 1.18 1.21 | UB/UINF |
UINF= 31,7 M/SEC| .04 .02 =¢01 .02 404 .01 .04 | VB/UINF
X/0= 14,03 W37 W38 .20 .12 .04 .06 =~,09 | WB/UINF
Z/D= 17,50 459 =e2T7 =u33 =24 = 44 =.43 =28 3
PHI= 25.0 DEG ~e31 =435 <.36 —4,03 =407 =,03 19 cPY
TABLE C1.- Concluded
(g) R = 10. Concluded.
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Z8/D 26/D
TEST TEST
CONDITIONS =1,5 =1.,0 =0,5 0,0 0,5 1,0 1,5 |=1s5 =1.0 «0.5 0,0 05 1,0 1.5 |CONDITIONS
|

R= 3,20 «78 .53 L4942 .32 1.93% 1,385 |UB/ZUINF | .74 62 45,30 31 1,87+ 1.64% |R= 3.18
UINF= 33,5 M/SEC L6 L0l -,09 .03 ~,01 W12 .05 |VB/ZUINF | 416 07 =,06 =,12 +03 ,11 06 |UINF= 51,3 M/SEC
Xx/D= 2,00 W1 480 1.03 64 .30 32 442 [WB/UINF | .13 .69 .94 ,55 ,20 «30 .33 [ x/D= 2,00
Z/D= 2,00 42 =449 =.82 =1,35 -1,08 -1,77 ~,57 cP cobh  =,85 =,95 =1,38 =1,26 =1,74 =,76 |2/D= 2,00
PHI= 22,0 DEG =e76 «.58 <,50 -1,76 =1,88 1.10 .52 cPT -.86 =-.98 =,85 -1,97 =2,12 ,94 1.07 |PHI= 22,0 DEG
R= 3,17 66 .52 .57 .30 W20 1.97% 1,45% [UB/UINF | ,66 .61 43,218 L16 1,91% 1.3%9% |R= 3,14
UINF= 33,5 M/SEC 04 «,02  L08  L,00 =~-,13 ,L10 .08 |VB/UINF W14 G007 =417 .13 =417 07 .09 | UINF= S5},2 M/SEC
x/Dz 2,00 W17 .80 .81 .59 .39 .3l 46 |WBZUINF .17 W67 TR LT} 26,32 W36 | X/D= 2,00
7/D= 2,00 =e32 =440 =1,49 =1,33 -,94 =1,91 =,52 cP =047 =Tl 21425 «1,00 =115 =1,65 =.46 |2Z/D= 2,00
PHI= 22,0 DEG | =.85 -,48 =1.51 =1,89 -1,73 1.12 82 cPT =98 =,88 =1.42 =1,43 =2.06 1,21 .64 | PHI=z 22,0 DEG
R= 3.23 .81 «98 L7768  ,52 .69 1,03 |[UB/UINF .87 66,67 5T .34 ,6T ).46% | R= 3,17
UINF= 34,4 M/SEC .02 W12 01 =,05 ~,01 .04 .00 |VB/UINF .10 12 o066 =,02 =405 =,04 «05 UINF= 51,6 M/SEC
x/0= 6,00 .13 ,23 $40 35,28 W15 ~,06 [WB/UINF 04 436,65  ,48  ,37 06 =403 | Xx/D= 4,00
2/0= 3,00 =el0 .39 «,42 =,49 =34 =,36 <~.,4] cp =e26 =435 =,464 <~,8]1 =.56 -,66 =.92 |Z/D= 2,50
PHI= 17,9 DEG eb3 =,36 «,66 =.89 =1,00 =~.86 =~,35 cPY =046 =,76 =,57 =1,25 =1,31 =1,20 .25 | PHI= 16,0 DEG
R= 3,20 [ Y TS &/ .73 .63 .67 .99 |UBZUINF | ,87 .76 .73 252 433 .52 1.36% | R= 3.15
UINF= 34,4 M/SEC .11 06 L00 =,03 =,02 =-.02 L04 [VBZUINF | .17 405 .00 ,02 =,04 =,03 ,L03 | UINF= 5),7 M/SEC
X/D= 6,00 W13 22 L4 .38 26 o146 -,04 [WBZUINF | ,09 .37 .51 5T  Wbé 14 =403 | X/D= 4,00
z/D= 3,00 1 =e10 =430 =026 =,47 =,42 =.35 ~,41 cp 027 =430 =,60 =,73 =,56 =,55 =,74 |Z/0= 2,50
PHI= 12,9 DEG =048 =.55 «,47 «,79 =,96 =,88 =,43 CPT =48 =458 =.80 ~1,14 =1,26 =1,26 .12 | PHI= 16,0 DEG
R= 3,16 .90 .93 .85  ,77 .75 LT .67 |UBZUINF | ,89 (87 ,78  ,63 .4l .71 1,08 = 3,19
UINF= 34,4 M/SEC «05 .07 .05 ,02 ,01 =,01 <-,04 |VBZUINF | ,08 .05 06 ~,00 =,03 ~,04 =.01 |UINF= 52,5 M/SEC
x/D= 8,00 =02 .09 .25 .35 .28 .24 .10 |WBZUINF | .06  ,27 .33 .38 225  ,09 =-.04 [ x/D= 6,00
Z/b= 3,00 =21 =416 =,13 =~.17 =~,2R =-,31 =~,21 cp ~ol7 =428 =42 ~,38 =,35 -,45 =-.44 |2/D= 3,00
PHI= 13,0 DEG =060 =.30 =.36 =,45 =,€3 =,74 «,75 cPT =037 =y4b =,69 =,83 «1,11 =-,94 =,25 | PHI= 17,9 DEG
R= 3.14 .98 1,01 .90 .74 .76 .68 .88 |UB/ZUINF| .88 .82 .81 67 .59 .65 1,00 | R= 3,17
UINF= 34,5 M/SEC .07 .01 02 L0646 -,00 =,01 .01 | VBZUINF .08 .08 .05 ~,08 L00 -,08 ~-.02 | UINF= S2,7 M/SEC
X/0= 8,00 -.02 .04 22 L34 .20 W10 .00 {WB/ZUINF | .12 .28 ,35 3] 26,03 <,05 | x/D= 6,00
Z/0= 3,00 =el2 =426 ~.16 =,17 =,31 =,24 =.37 cp =20 =426 =.33 ~,47 =,39 ~,36 =,37 | 2/D= 3,00
PHI= 13,0 DEG =el6 =,23 =429 ~,51 =,70 =,76 =,59 cPT =e39 =,48 =~.54 «,93 =,99 ~,93 -,36 | PHI= 12,9 DEG
R= 3,21 295,90 «B87% L85 .81 .90 .94 [UB/ZUINF | ,91 W88 L84 75 LT3 ,66 .78 = 3,15
UINF= 34,6 M/SEC 09 .12 .01 W06 =,00 ~.02 ,03 |VB/ZUINF [ .08 4,07 =-,01 =,01 =-.04 «,02 =,01 |UINFz 52,8 M/SEC
X/0= 14,00 13 L1e .07 12 .05 W01 «,02 |WB/ZUINF | =,00 .11 .21 .37 W22 L1 «01 | x/0= 8,00
2/0= 4,50 =020 =,10 =,21 ~,23 =-,16 <=.,20 =,20 cp =e12 =41l =18 =,17 =.22 =-,26 =426 |2/D= 3,00
PHI= 8.0 DEG =e26 = 25 ~.44 =,48 =,50 =,39 ~,30 cPT =e29 =431 =,43 =,46 =,64 -,81 =,65 |PHI= 13,0 DEG
R= 3.20 .97 .81 .89 .79 WB9 ,93 .95 JUB/UINF | .92 .90 .92 .74 .73 .65 .85# | R= 3.19
UINF= 34,5 M/SEC .06 12 .02 =-,064 .02 .03 ,00 [VB/UINF [ ,07 .08 .05 ,06 =,01 =,02 .00 |UINF= 52,5 M/SEC
X/0= 14,00 <11 .16 0 L1300 L)1 407 403 =,08 |WB/UINF | =,03 .05 .22 ,27 25  J16 .06 | Xx/D= 8,00
Z/0= 4,50 =023 =,06 =,25 <,20 =,27 =,20 =,17 cp =elé =421 =423 ~,2]1 =426 -,26 =,32 |2/D= 3,00
PHI= 8,0 DEG =e26 =437 <444 =,56 ~,48 =~,34 =,27 cPT -e28 =439 -,32 -~.58 -,66 =,82 =,60 |PHI® 13,0 DEG

Lg
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B/0
TEST 200 ’ TEST
CONDITIONS =1.5 =1,0 =0,5 0.0 0,5 1,0 1.5 1.5 =140 =05 040 0.5 1,0 1.5 [ CONDITIONS
R= " 3,16 +85 .87 .79 .T6 .68 79 .9 ] uB/UINF | .93 .88 .86 .90 .90 .93 1.00 |R= 3,17
UINF= 52,8 M/SEC 205 4,06 ~-,01 -.02 -.,05 -,00 -.00|vesuINF | 02 .03 .00 -.03 =-.,03 .02 L0l |UINF= 51,8 M/SEC
X/D= 8,00 «13 .20 .25 .21 .21 .05 =.07| WB/UINF | ,07 .09 .11 .06 .03 =-.,02 =.07 | x/D= 18,00
/D= 3,48 =13 =,26 -,28 =,36 =,26 =.29 <~,24 cp =009 =o13 -.13 =,12 =,13 ~,12 =13 | 2/D= 5,00
PHI= 11.0 DEG =¢3B =.kb -.60 -,72 -.75 -,66 =35] CPT |-,22 -.35 -.38 <.,30 =,31 =,25. -.11 | PHI= 7,1 DEG
R 3,16 | eB2 L9187 .76 .71 .71 1.07| uB/UINF | ,93 .95 .88 .86 .88 .89 l.00%|R= 3,16
UINF= 52,9 M/SEC| .07 .02 .01 .01 =.02 =-.,02 00| VBZUINF | ,02 .01 =.03 =,03 =,02 =,00 =,01 | UINFx 51,9 M/SEC
X/D= 8,00 13 .22 .32 .30 .23 ,03 -.07| WB/ZUINF | ,07 .08 ,09 .06 .02 =-.04 =,03 [X/D= 18,00
2/0= 3,48 409 2,26 =429 =,31 -,26 =-.23 =,35 cP “e13 =415 =,12 =,12 =,11 =,07 =.16 |Z/0= 5,00 DEG
PHI= 11.0 DEG =039 =37 =43 -.64 =070 -073 =20 CPT [ -,25 -.23 -.3& -.37 =34 -,27 =413 }PHI® 7.}
| R= 3.18 94 .91 «85 .78 T4 .82 «91| UB/UINF | ,95 +«90% .89 +89 .92 .98 97 | R= 3.15
UINF= 53,3 M/SEC $04  ,08 L0l .01 -,02 .01 .00 VB/ZUINF [ ,03 .02 =.01 =.01 ,00 =-,03 =.01 |UINF= 52,2 M/SEC
X/D= 9,48 11,20 .26 .23 .08 .04 =-.05| WB/UINF || =,03 <-,06 =,0& =,05 =,07 =-,09 =.13 | x/D= 25,00
lz/D= 3,75 —e20 =.21 =26 =,26 =,24 =,22 =,19| CP 1l =,08 =,08 =,08 =,10 =,10 =,08 | Z/D= 6,00
\PHI= 10.0 DEG =e3l =33 =48 =,60 =.69 =,54 =.36 cPTY .20 =.27 <=.28 =,28 =-.25 =-,13 =-.,12 | PHI= 10,0 DEG
R= 3,18 «96 B3 .82 .76 .75 .86 .86 UB/UINF | ,97 .96 .91 .90 .89 .94 1.02%|Rs 3,15
UINF= 53,1 M/SEC .05  ,05 01 =-,03 -,02 =-,00 W01 VB/UINF .01 .01 00 =,03 =-,01 =~.01 00 | UINF= 52,2 M/SEC
X/D= 9,48 W13 423 .25 4,23 .15 ,01 =406  WB/UINF | =,04 =-.01 =.06 =,03 =,06 =,12 =.11 | X/D= 25,00
2/0= 3,75 =016 =11 =,19 =17 -.17 -.22 -.13  CP =e15 =el6 =010 =012 =.06 =09 -1l | Z/D2 6,00
'PHI=' 10.0 DEG ce24 =436 =,46 =,53 <,58 <-.48 =-,39  CPT 20 =423 =,27 =¢31 =.26 =,18 =,06 |PHI= 10,0 DE
|R= 3,17 «97T .86 .85 L83 .76 .84 90 . UB/UINF
'UINF= 53,0 M/SEC «05 05 .02 =,02 =,01 =,01 =40} VB/UINF
'x/D= 12,00 «06 417 1B .23 13 -.02 =405 WB/UINF
2705 4,00 =15 =11 =,17 =,16 =.16 =-.16 =,19' Cp
PHI= 9,0 DEG =e21 =.33 -.6l -i6)] =.ST -.45 -u36  CPT
4R= a7 93 .9 .88 .83 ,79 8l .89 UBZUINF
UINF= 53,0 M/SEC, ,05 .03 .01 ,01 =,03 =.02 =~,01| VB/UINF
[X/D= 12.00 07 412 W14 419,08 L0646 <=.041 WB/UINF
|2/0= 4,00 =14 =,20 -,21 =,17 =16 =,18 =,15 cP
[PHI= 9,0 DEG =426 =30 =.40 =,44 =,50 -,52 =,36 cPT
‘R= 3.17 90 .85 .86 .84 798 ,83 .95 UB/UINF
UINF= 52,6 M/SEC 06,02 -,03 -,02 =-,01 ~-,03 «,01'VB/UINF
X/D= 14,00 <12 .16 .19 L13 -.00 .00 =-,06 WB/UINF |
(Z/D= 4,50 =e137 =11 -.19 .20 ~-,12 =.13 =,18° Cp
‘PHI= 8.0 DEG “e3l =37 =40 ~,47 .49 .44 =,27 CPT
'R= 3.18 1.00  .90% .88  ,86 .80 .89 .95 | UB/UINF
IUINF= 52,7 M/SEC <05 .01  ,01 =-,02 =,03 =.00 L0l .VB/UINF
X/D= 14,00 09 W09 W15 ,12  ,11 .04 =.06 WB/UINF
Z/D= 4,50 =422 =420 -.20 =,20 =.l4 =.17 <=.18 cP
.PHI= 8.0 DEG =021 =.37 .60 -,44 -.49 -,37 -.,28) cpr
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. ZR/D 28/D
TEST ‘ TEST
CONDITIONS «1.5 =1.,0 =0,5 0,0 0,5 1.0 1.5 =1.5 =1.0 =-0.5 0,0 0.5 1.0 1.5 CONDITIONS
' J
R= 4,13 | .89 67 .32 +36 «22 1439 2.38% UB/UINF L1118 ,49 60 .37 .59 .54 1,09¢  R= 414
UINF= 25,0 M/SEC | .08 =-.10 =,09 =-.11 W11 «13 .11 | VB/UINF| =,40  ,09 =.01  ,00 .01 =.03 .03 ( UINF= 38,5 M/SEC
X/0= 2,03 200 W36 .76 .73 ,50 .09 .66 | WB/UINF| .24 .31 .66  ,69 3T  ,05 =~.01 | X/D= 4,00
Z/D= 2,50 1,07 =1.35 =1,49 «1,81 -1.,39 -2,07 =-2,13 cP ~y28 =,76 =.,5T7 =,53 =1,05 =-.B8 =-.88 Z/D= 3,25
PHIZ 28,0 DEG | ~1,26 =1.76 =1.B3 =2,15 -2,09 -1.11 3,03 CPT  |=1.04 =1,42 =.78 =,91 =1.56 =1.,59 =.68 PHI= 20,0 DEG
R= 4,13 «95 .80 31 0298 434 1422 2453% yYB/UINF .67 .75 .58 .49 46 .60 1.27% R= 4,13
UINF= 25,0 M/SEC | -,03 =,19 =-,06 =-,35 .11 013 +18 | VB/UINF .08 .02 07 -,05 =.02 ~-,04 «04 ' UINF= 38,6 M/SEC
x/D= 2,03 W12 52 WT9 WTT 6l W18 .65 WB/UINF| =,05 426 .52 .52 449,17 =~.03 X/D= 4,00
Z/D=  2.50 {1616 =1,26 =1,38 =1,44 -1,44 =2,13 =2.57 cp =BT -85 =,73 -,88 =.B86 =-.84 =1,00 7Z/D= 3,25
PHI= 2840 DEG ~1426 =133 =1,65 -1,65 -2,146 -1.60 3.37 CPT  [=1.42 =1.2)1 =1.12 «1,37 =1,42 =1,45 =,3% PHI= 20,0 DEG
, R= 4,21 #54 .63 .68 «70 «59 79  1414% UB/UINF A .59 .60 .52 »T5 .56 42 R= 4,00
UINF= 25,2 M/SEC 0B = 00,05 =,05 .07 <,00 .09 VB/UINF| -,08 L0706 ,03 L11 L05 =~.02 UINF= 38,7 M/SEC
. X/0= 6,00 .05 W40 »33 40 «30 08 «00 "WB/UINF| =.40 «,24 =,12 .15 .33 .52 52 X/D= 4,16
/D= 4,00 =438 =29 =,52 =,53 -,50 =~.54 -.57 cP “04B  «,60 =,64 =,65 =,78 =,81 =476 Z/D= 2,03
" PHI= 17,0 DEG «1,08 =.73 -.94 .88 =1.06 =,91 =.25 CcPT ce73 =1.19 =1.27 =1,36 =1,09 =1,23 =1.29 PHI= 31.8 DEG
'R= 4,23 okl 70 «51 «59%  ,66 1401 1.01% yB/UINF .31 W72 .78 69 .74 <53 50 R= 4401
UINF= 25,1 M/SEC [ -,06 .01 .09 .03 .01 400 406 yB/UINF| =-.10 .08 .12 .05 .04 409 =.02 UINF= 38,7 M/SEC
X/D= 6,00 ’ 219 .18 L4027 .31 .06 =,01 WB/UINF| =,58 =.29 =~.16 ,18 .32 .63 445 X/D= 4,16
/0= 4,00 =¢34 =56 =,40 =,50 =-,46 =.65 =,47 cp W03 =463 =,64 <=,63 =,76 =-,59 =.89 2/D= 2,03
PHI= 17.0 DEG ~l.14 =1,02 =-,98 -1,08 =-,92 =-,63 =-,43 CPT =53 =1.03 -1.00 =1,12 =l.11 =-.90 ~1.43 PHI= 31.8 DEG
R= 4,19 «59% .91 »77% L8] .88 296  1.06 {UB/UINF .65 .81 o61 .60 64 «76 .91 R= 4,20
UINF= 25,8 M/SEC .01 L01  ,04  ,L,00 .04 .02 .04 |yB/UINF| L,06 L,10 L,05 ,02 =-.00 -,03 -.01 | UINF= 34,4 M/SEC
X/D= 14,00 .10 «05 =,05 00 =-,02 01 =410 [WB/UINF .10 .20 .26 43 24 08 =06 | X/D= 6,00
2/D=- 6,00 =,03 ~=e21 =.19 =~,20 -,21 =-.18 =-,20 cP =e56  =,57 =47 «,43 .57 =,54 =,43 | Z/0= 4,00
PHI= 10,5 DEG ~e67 =239 =,89 -.,54 =-,43 =-.26 =-,06 CPT [-1.11 =.86 -1.02 =-,89 -1.09 =-.96 =59 | PHI= 17.0 DEG
R= 4,16 W87 482 88,78 79,95 1.01 |UB/UINF[ .76 .T7 .70 .62 461 .80 1,06 |R= 4,18
UINF= 25,9 M/SEC .03 =,05 .06 =-,01 -,03 L,06 .02 |VB/ZUINF| ,03 .10 415 =,01 =-.07 01 =01 |UINF= 38,4 M/SEC
X/D= 14,00 -.05 .03 .00 .01 .02 =403 -,16 [WB/ZUINF[ .07 413 .31 .35 .21 oIl =,06 | X/D= 6,00
/D= 6,00 022 =a246 =426 =,16 -,07 =.19 =,11 cp e62 =465 =,59 <,46 =,58 =-,60 =-.04 |2Z/D= 4,00
PHI= 10,5 DEG ce4T =457 =,4B =.56 =,44 =.28 =,07 CPT | =1,03 -1,06 =-,98 =,96 -1.16 =-.95 =~.51 |PHI= 17,0 DEG
R= 4,13 JTT 466 .65  ,25%  ,21% 1,30 2.49% UBJUINF[ .85 .77 81 .65 67 .95 1l.14 |R= 4,01
UINF= 38,3 M/SEC .01 W13 =,07  ,01 -,01 .07 .11 |VB/UINF| .06 .02 =.00 ,01 =,02 403 .02 |UINF= 39,5 M/SEC
X/D= 2,03 L1847 .89 8] LJTB .21 .61 |WB/UINF[ .02 .16 .19 .20 .11 =,0} =-.08 | X/D= 8,00
/0= 2,50 1,29 =1,56 =1,50 =1,76 =-.99 -2,16 =2.40 cp =e66  ~ebl =45 =40 =,3T <«.46 .42 [Z/D= 4,50
PHI= 28,0 DEG “1,67 =1,88 =1,50 =2,04 ~1,34 -1.,41 3,34 cPT “e75 =o79 =u76 =,9% =,90 =-,56 =.11 |PHI= 14,0 DEG
A= 4,14 W49 W81 L4941 L168 1,04 2.38%|yB/UINF[  LTO0 .59 .75 .64 65 .82 1.00% {R= 4olb
UINF= 38,2 M/SEC W19 L07 -,03 -.13 ~-.10 .05 .06 |[yB/UINF| .03 .03 =407 -,03 .01 =-.04 =.00 |UINF= 39,6 M/SEC
X/D= 2,03 L 06 «58 .83 .80 «65 .22 +63 | wB/UINF .10 .17 .20 o12 «10 «06 «00 X/D=  B,00
Z/0= 2.50 =1,12 =1.23 =1.67 -1.86 =1,17 -1,93 -2.18 cP =037 =33 =44 =,45 =,43 =,40 -,45 | 2/D= 4,50
PHl= 28.0 DEG w]l,84 =1,51 =1.75 =2,04 =1,70 -1.79 3.02 . cPT =BT =.,96 .83 =1,03 =,99 =,T2 ~.4é PHI= 14.0 DEG

TABLE C2.- Continued.

(b)
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ZB/D Z8/0

TEST TEST
CONDITIONS =1,5 =1,0 =0,5 0.0 0,5 1.0 1.5 =1.5 <«1,0 <0.5 0,0 0.5 1.0 1.5 CONDITIONS
A= 4,16 o T4 79 69 74 .76 «90 1,00 |UB/UINF .91 92 .92 94 +91 «90%  ,96 R= 4,13
UINF= 39,7 M/SEC 06 «07 06 «01 =,05 «00 «05 | VB/UINF 03 02 «01 «03 =-,00 W01 02 UINF= 39,0 M/SEC
X/D=z 9,10 02 .10 12 13 13 206 ~,06 |WB/UINF | =,08 =,09 =,08 =,10 =,12 =,16 =,16 X/D= 25,01
2/0= 4,75 k8 =,35 <,43 =,4646 =,43 <-,43 =,4? cp “elé =,14 =,14 =,13 =-,08 =-,03 =~,04 /0= 7,50
PHI= 13,0 DEG =692 =Tl =493 =88 «,83 ~,62 =,40 CPT ~¢31 =,28 =,28 ~,23 ~,23 ~.,19 ~,09 PHI= 10,0 DEG
R= 4,17 «73 «76 «77 .68 73 «88 1.07 |UB/UINF «84 «85% ,90 «87% .98 1,04 1,03 R= 4,12
UINF= 39,7 M/SEC .01 W02 =,02 -,03 =~,02 «01 «02 | VB/UINF + 05 «02 =,00 01 .02 02 02 UINF= 38,9 M/SEC
X/D= 9,10 o10 .13 .13 22 .12 e05 =405 IWB/UINF | «,07 <=.l1 <«,090 =,14 =,14 =,10 =~,l4 X/0= 25,01
2/D= 4,715 “e39 =obb =442 =-,4] «,39 =,43 =,45 cpP =e09 =.10 =,13 =,03 =,10 =,10 ~,12 Z/0= 7,50
PHI= 13,0 DEG =e85 =¢85 =80 «,89 =~,84 «,66 =,29 CPT =e38 =,36 =.31 =,25 ~,11 00 =064 PHI= 10.0 DEG
R= 4,00 .73 75 «85 o714 «55 .78 «64 |UB/UINF 948,97 «94% 1,00 «9% .98 +«99 R= 4,12
UINF= 38,6 M/SEC «06 10 «03 «02 «07 01 «02 |VB/UINF «01 .01 «00 01 «02 ~-,00 «00 UINF= 39,1 M/SEC
X/0= 9,22 -e10 <~,05 ~,00 «06 «20 .11 «05 [WB/UINF | =,05 =,06 =,10 =,06 =,06 =,06 =,08 Xx/D= 35,00
/0= 3,88 =e27 =427 =433 =,30 =17 -,32 =-.12 ce =a07 =¢ll =409 =-,11 =-,05 =.06 =,08 2/D= 8,50
PHI= 15,0 DEG =eT2 =e69 =,59 <,75 =,83 =.70 =,71 CPT =18 =.16 =20 ~,10 ~,13 =,10 -,09 PHI= 6.3 DEG
R= 4,01 81 «80 «82 .78 .76 <75 «78 | UBZUINF L .93 «94 «97 1.02 »93¢ 1,03 R= 4,13
UINF= 39,0 M/SEC «06 «03 «09 «03 ~,00 .08 «03 | VBJ/UINF 01 «00 00 01 01 =-,01 «00 UINF= 39,2 M/SEC
X/D=z 9,22 -s1l =«,05 002 «09 e11 o1l 02 |WB/UINF| «,07 =,06 =,06 =,06 =,09 =,01 =,08 X/D= 35,00
2/D= 3,88 =e34 =431 =29 ~-,29 =~,28 -,28 ~,26 ceP =el2 =41l =409 =,11 =,13 06 =.12 Z/b= 8,50
PHI= 15,0 DEG =eb6T =466 =.6]1 =66 =,69 =,70 =,65 cPT =e20 =424 =21 =,16 =,09 ~,07 =,04 PHI= 6.3 DEG
R= 4,13 .92 .82 .18 1 v94 1,01 1,03¢'UB/UINF 96 94 «98 «99 1.00 «93 1,03 R= 4,15
UINF= 39,6 M/SEC .03 «01 .02 02 .01 .02 .03 | VBZUINF «00 =,00 02 =,00 «00 =,01 02 UINF= 39,5 M/SEC
IXIDS 14,00 -.01 «07 « 04 04 =,08 =,09 =,11 |WB/UINF| =,06 =«,07 =,06 =,09 =,04 <-,08 =,10 X/D= 45,00
|Z/D= 6,00 =19 =,21 =,19 =,19 =,21 =-,16 =,15 ce ~e10 <=,06 ~-,09 -,08 <-,06 =,03 =,10 /D= 9,75
PHI= 10.5 DEG =¢34 =454 «,58 <=,47 =,3]1 =.,12 =.07 cPT =e17 =17 =,12 =-,09 =-,06 =-,15 =,03 PHI= S.8 DEG
I I
“R= 4,13 “ W76 85 .83 .90  ,93 .94 1.02 |UB/ZUINF| .97 .95 .94 1,01 .98 .93 1.01 R= 4016
UINF= 39,7 M/SEC -,01 .03 03 =,02 ~-,01 .01 «03 | VB/ZUINF| =,00 =-,02 =~.02 00 -,02 =-,02 «00 UINF= 39,5 M/SEC
X/0= 14,00 ' .08 «08 01 «,01 =,08 =,10 =,14 |WB/UINF| -,06 =,08 =«,06 =,07 =,02 =~,01 =,08 X/D= 45,00
Z/0= 6,00 =e13 =426 =,20 =,30 ~,19 =,19 =-,13 cp -.08 -,04 =-,01 -,07 -,02 W05  «, 06 2/D= 9,75
PHI= 10.5 DEG =e54 =54 =51 «,49 =,32 -,30 =,06 cPT ~e12 =.13 ~-.13 =,03 =~-,06 ~,09 =-,02 PHI= 5.8 DEG
R= 4,13 «83 .81 .83 «90 «93 +89 1,06%UB/UINF +58 61 328 .27% .25 1.37 2.44% R= 4,05
UINF= 38,7 M/SEC «04 «03 =,01 =-.00 .01 .01 «03 | VB/ZUINF! =,01 .19 «05 «03 «05 .03 06 UINF= 62,2 M/SEC
X/0= 18,00 =408 =404 =-,05 =-,08 «,11 <,09 =,10 |WB/UINF .18 W71 <91 .82 x2s olb «55 X/0= 2,03
Z/D0= 6,50 -e20 =418 =,17 -,23 ~-.17 =-,12 =~,20 ce “1400 =1.,05 ~1.36 ~1,58 ~1,50 -2,08 =1,82 Z/70=  2.50
PHI= 10,2 DEG =e50 =¢5]1 =48 <,42 -.78 -,30 -.06 cePT =1.,63 -1.14 =1,40 =1,83 =2,25 =~1,13 3.83 PHI= 28,0 DEG
A= 4,12 94 .88 «83 84 «988 .97 1,01%|UB/UINF <79 69 358 324 .24 1,30 2,458 R= 4,06
UINF= 38,7 M/SEC 01 02 01 « 02 .01 « 04 «01 | VB/UINF .06 «l6 «,046 =,01 ~,00 «02 .08 UINF= 62,1 M/SEC
X/D= 18,00 =e05 «402 ~.,06 =,07 =,05 =.13 =,13 |WB/UINF «33 «65 .93 .70 Jhb «25 62 X/D= 2,03
/b= 6,50 ~e24 =421 =420 =,16 =,22 =,22 =.17 cp =e79 =1.13 -1,36 ~1,89 -1,48 -1,97 =1,88 2/D= 2,50
PHI= 10.2 DEG =e35 =,44 =,5]1 =,45 ~,26 =,25 =,12 | cPT =1,05 =1.19 =1,37 =2,29 =2,24 =1,19 3.91 + PHI= 28,0 DEG

TABLE C2.- Continued

(b) R = 4, Continued.
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2R/D

TEST
CONDITIONS =1,5 ~1.0 =0.5 0.0 0.5 1.0 1.5
R= 4,06 .78 79 64 61 .68 e71  1404% |UB/UINF'
UINF= 62,2 M/SEC .01 .05 =,08 -,01 +01 =,01 202 |VB/UINF
X/0= 6,00 -.00 22 $37 «35 23 «07 =,07 |WB/UINF
Z/D0= 4,00 =.49 =,58 =,47 ~,52 =,58 =~,b¢ =,62 ce
PHI= 17.0 DEG -.87 =.89 +<.91 =1,02 -1.07 =1.,02 =~.51 cPT
R= 4,07 .69 o716 64 «58 63 «79  1.14% |UB/UINF
UINF= 62.4 M/SEC .05 .03 «04 =,00 =-,04 .01 «02 [VB/UINF
X/D= 6,00 .09 .12 «31 .28 «20 «02 =403 |WB/UINF
2/0= 4,00 ~.48 =,59 =,56 =,59 =,65 =,56 =,67 cp
PHI= 17.0 DEG -499 =1,00 «1.05 ~1,17 -1.21 =.93 =,34 CPT
R= 4,05 .82 .82 .87 «R7 #90 293 1,07 [UBZUINF
UINF= 64.6 M/SEC .03 «06 .02 .01 .03 =,03 «00 |VB/UINF
X/D= 14,00 .01 «07 =,00 ~,00 ~,07 =,07 =.12 |WB/UINF
2/D= 6,00 =016 =415 =420 =,18 =,17 =.,15 ~,16 ce
PHI= 10,5 DEG ~eh8 =447 =,45 =,42 =,34 =,28 «01 <PT
R= 4,08 «R6 «86 .87 <83 «92 1,01 1,00 [UB/UINF
UINF= 64,5 M/SEC .05 =,01 200 =,04 =,01 .02 «02 |VB/UINF
X/D= 14,00 .03 «03 205 =,03 <-,04 =411 =413 |WB/UINF
Z/0= 6,00 «a22 =,18 ~.26 =14 =.11 -,16 =.10 cpP
PHI= 10.5 DEG .68 =, 044 =47 =,46 =,25 =.12 =-.08 cPY

TABLE C2.- Continued

(b)

R =
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TABLE C2.~ Continued.

TEST z8/D 28/0
TEST
CONDITIONS <15 =1.0 =0.5 0,0 0,5 1,0 1,5 c1.5 =1.0 =045 0.0 0.5 1.0 1.5 | CONDITIONS
= 5,04 (68 .62 .62 .43% .33 1.03 2.76#|UB/UINF| g0 .ge .86 .8
UINF= 26,9 M/sEC [ 107 01 -115 -.43 .05 .08 .08 [VBZUINF| t03 l01 ‘oo lar ooy 32 102 Re L. Di0
/D= 2,00 209 169 1005 1.2 .87 .29 .79 [WB/UINF| 1T Tils 17 Tila i1s to3 —eo3 | xsoe 1aios M/SEC
z/D= 2,99 =499 =1,16 =1,95 =2,03 =1,72 =2,43 =3.13 cp “u22 =127 =232 =u3]1 -.33 -.26 .33 | 2/D= 7.00
- - - - - - - . - .
PHI= 32.6 DEG 1051 =1.29 =1.43 =1.38 ~1.84 -2.27 4.55 | CPT | Ilgg Il5; 155 -.55 .97 .60 -.28 | PHI= 13.9 DEG
= 5,08 ST9 WT6 LST 428 .42 1412 2.94#|UB/UINF| g6 .ges .79 .9 .
UINF= 500 M/SEC | .18 =.05 =-.27 =.17 =.03 -.01 .15 |VBZUINF| 107 105 02 oy 8% 87 1.00 | R 5,05
x/D= 2,00 .25 .55 1,03 1132 .91 .31 .76 |WB/UINFL 113 13 tas 12 11 il oe01 | aobe qals2 M/sEC
Z/0= 2,99 =493 =1,51 =1,72 =1,56 =1,88 =2,31 =3,49 cp .33 .33 =.20 -3 _'32 _’25 _:32 7/D= 7‘00
= . : N 1.56 - - . . . = 7.
PHI= 32.6 DEG 1,20 -1,62 =1.26 =,60 -1.67 =1,95 5.25 | CPT | 'c} 37 _'e3 _'5] -.51 .90 -.35 | enie 1300 oge
= 5,086 W22 50 .56 .47 51 .86 2,72%|UB/UINF
UINF= 49,2 M/SEC | .22 =.00 .04 =-.08 =.09 .07 .12 |VB/UINF
X/D= 2,05 W50 JTé 1417 1.25 .90 .34 .77 |WB/UINF
2/0=  3.00 -249 =.87 =1.29 =2.17 -2.11 =2,33 -3.13 | CP
PHI= 33,0 DEG | =1.14 =1.06 =.60 =1.37 -2.02 -2.48 4,27 | CPT
= 5,05 L59 .61 .60 .56  .345 .98 2.908|UB/UINF
UINF= 49,2 M/SEC | .15 .10 .12 .09 =-.33 .03 .10 LVB/UINF
x/D= 2,05 +36 «75 1.09 1,08 .92 +36 o770 WB/UINF
2/0=  3.00 -7% =.91 -1.51 -2.67 -1.71 -2.39 -3.80 | ce
PHI= 33,0 DEG | =1,24 =495 =,94 -2,18 =1,63 2,30 4,56 | CPT
= 5,05 S5 W73 4T6 T4 T4 480 1,00 |UB/UINF
UINF= 49,6 M/SEC -.01 «07 =-,03 -,04 =~,03 01 «01 [VB/UINF
X/D= 6,00 .18 «39 «45 b9 .45 22 «06 |WB/UINF,
z/0= 5.00 <62 .55 =,66 =.67 =-.64 =.69 -.69 | Cp
PHI= 2040 DEG  ~1.02 =.B5 =~.87 =.B7 -.B9 =.99 ~.68 | CPT
= 5,06 JT1 .69 B5 .74 .65 .80 .92 |UB/UINF
UINF= 49,3 M/SEC  =,01 =,02 =,04 =.09 =,03 =.01 =-,00 |VB/UINF
X/D= 6,00 26 W43 L4é 4B 4B .25 .03 |WB/UINF
z/0= 5.00 =57 .47 =.73 -.68 =-.57 =-.66 =~.64 | CP
PHI= 20.0 DEG =499 =,81 ~,80 -,88 =-.,91 ~,96 =~,78 CPT
= 5,05 .90 .68% .85 LAY .81 .86 .92 |UB/UINF
UINF= 50,9 M/SEC .07 .10 .03 =.03 =.01 .01 .01 |VB/UINF
X/D= 9,68 .17 «36 «25 .29 .28 22 «05 |WB/UINF
2/b= 5.98 —o42 =423 .44 =40 =44 =,43 -,40 | CP
PHI= 15,0 DEG “u59 =.63 =.65 =.62 =.70 =.63 =.56 | CPT
|
= 5,05 .88 BT .86 .71  ,H4® B0 .89 |UB/UINF|
UINF= 51.0 M/SEC .07 05 W02 «,01 =,02 =,03 =,02 |VB/UINF
x/B= 9,68 W15 .27 .32 .33 .34 17 .03 |WB/UINF
7/D= 5,98 “e4l =436 -,42 =.30 -.37 -,39 -,38 | CP
PHI= 15.0 DEG —260 =.53 =.56 ~.6R -.54 =.72 =.59 | CPT
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ZR/D ZR/D
TEST TEST
CONDITIONS =1,5 =1,0 =0,5 0,0 0,5 1,0 1.5 “1.5 =1.0 =0.5 0,0 0,5 1.0 1.5 CONDITIONS
(N

R= 6,09 .49 .86 ST W66 Sle W86 2,924 UB/UINF 63 LTI W5 74 .79 .78 1.21 R= 6.03

UINF= 25,7 M/SEC 010 26 L17 .15 =,03 =,07 .06  VHB/UINF .00 -.0% W01 -,12 =.27 «.03  J10  UINF= 4),2 M/SEC
x/D= 2,00 225 W66 1,25 1.23 1,30 .64 .89  wB/UINF L44 .65 W83 1,03 .81 .65 .30 | X/D= 4,00

Z/0= 3,50 “e56 =493 =1,12 =3,50 =2,05 =2,54 =4.,62 cP —e4h  ~,64 «1,19 =,91 =1,49 =1,21 =1.38 | 2/D= 5,00

PHI= 38,0 DEG ~1,24 <=,67 =,20 =2,56 =1,11 =2.39 3.84 cPY ~8% =,T1 =-.92 «,29 -1,13 -1,17 =.80 | PHl= 28,0 DEG
R= 6,10 Whh W72 LT .56 67 1,02 3,06% UB/UINF W79 .60 LT4 L83 L,65 ,L,78 1.18 = 6.02

UINF= 25,7 M/SEC «34 =,18 .03 07 ~,09  ,03 =-,00 VB/UINF 05 =,04 =,15 =,06 =,02 =-,00 .14 | UINF= 41,3 M/SEC
Xx/D= 2,00 23 L4T 1,16 1.25 1,13 .50 .B6  WB/UINF .39 LJT6 W86 .88 W91 263 434 | X/D= 4,00

Z/D=  3.50 -.41 =1.09 -1,58 =3,05 =2.74 =2,72 =5,17 cP =061 =31 =1,07 =1,40 =1,13 =1,23 =1,4] Z/b= 5,00

PHI= 38.0 DEG =1,05 =1.32 =.73 2,15 =2.01 =2,42 4.09 CPT -,83 =,37 =,75 -,92 -.88 =1,23 =.86 | PHI= 28,0 DEG
R= 6.12 «75 .82 L,T1 .80 W99 L83 .96 | UB/UINF .51 .89 LT77 .91 .88 L8B3 .90 = 6,03

UINF= 25,7 M/SEC  -.04 .00 10 -,10 -,06 W07 .07 | VB/ZUINF .05 4,05 =,09 «,03 =-.10 .00 .01 | UINF= 41.2 M/BEC
X/D= 6,00 44 W59 W76 JTRB 62 6B .42 | WB/UINF | .34  ,51 .61 T2 W64 43 430 | x/D= 6,00

/D= 6,00 =27 =443 =,8] <=,71 «.97 =,60 =-,64 cP 2050 =,6] ~,B2 =,82 ~.B3 =,77 =,68 | Z/D= 6,00

PHI= 24,0 DEG =e51 =4l =,33 =,46 =,60 =.4% =~,53 cPT =56 =,55 =.84 -,47 =.63 =,89 =,77 | PHI= 24,0 DEG
R= 6,14 92 .85  ,T4 279 W75 1415 .84 | UB/UINF ! .82 .94 .82 .90 .75 ,98 .73 = 6,05

UINF= 25,8 M/SEC W07 W12 =411 =,02 .02  L06 =.14 | VB/YINF | -,01 =,03 =-,03 ~,07 L05 ,07T ,00 | UINF= 4)1,2 M/SEC
X/D= 6,00 .40 #56 W17 .86 .BO Wbh .38 [wBsuInF | ,37 .50 T2 W15 69 .56 .35 [ x/D= 6,00

2/0= 6,00 -.48 =,38 =.48 =-,58 =,57 =1.03 =-.50 cP cb6 = T2 =,59 -,89 =-,73 -,85 =.36 | Z/0= 6,00

PHI= 24,0 DEG =48 =433 .33 -,22 ~-,38 ~.50 =-.63 CPT -.65 =,59 =,38 <-,50 =-.69 =,57 =,70 | PHI= 24,0 DEG
R= 6.05 .96  ,87 .93 .95 .98 .96 1.07 |UB/UINF | .80 .85  L,95 .91 .91 95 L9 = 6,04

UINF= 2646 M/SEC .07  L,03  ,03 =-,01 W02 403 =.02 [ VB/UINF | 409 =,06 =,03 .05 =,06 ,02 =.05 | UINF= 42,0 M/SEC
X/D= 14,00 26 .29 +45 40 o4l .36 «22 | WB/UINF .45 «53 $53 .51 0tl «37 .19 X/0= 8,00

Z/D= 8,50 s34 =420 =,25 =,34 =,33 =,31 =,35 cP = b8 =54 =,76 =,71 =-,61 =,63 =,50 | 2/D= 7,00

PHI= 15,0 DEG ~e36 =,36 =,18 ~,28 -,21 =,26 =-.15 cPT =62 =.56 =,56 =,60 =,61 =,63 =,50 [ PHI= 20,0 DEG
R= 6,07 1.06 .75 1.03 ,98 .89 292 .94 { UB/ZUINF .81 .81 .86  ,89  ,84% .85 1.10 = 6,04

UINF= 26,5 M/SEC 07 =,01 =,00 =-,03 ,01 =~,02 =,02 |VB/UINF 04 =403 =,01 «,05 =,03 =,02 =.05 | UINF= 42,1 M/SEC
X/D= 14,00 W22 W42 W32 40 34 432 (22 | WBIUINF | L4655 .53 82 5] .28 .22 | x/D= 8,00

2/D= 8,50 “e37 ~=.04 =,4R =.36 <=,26 =,29 =-.27 cP 2043 =48 «,6) <,67 =,52 =.,56 =,61 | 2/D= 7,00

PHI= 15.0 DEG =219 =.30 =,31 =,24 -,34 =,33 =,32 CcPT =457 =.52 =.59 =,60 =,54 =,75 =.34 | PHI= 20,0 DEG
R= 6,04 o 70 W61 62 .55 .50 .86  3,17¢#| UB/UINF .91 293 .95 .92 .86 .85 1.04 = 6,04

UINF= 41,1 M/SEC 23 .28 W21 W04 =,07 =406 05 | VB/UINF | =,02 .00 .01 00 =,06 ~,02 =,03 [ UINF= 42,4 M/SEC
X/0= 2,00 19 468 1,11 1,30 1,19 .62 <85 | wB/UINF 45 W4T 46 4B .28 .18 .02 [ x/D= 9,48

Z/0= 3,50 “e49 =71 =1,94 =3,12 =2,14 =2,54 =4,87 cP =068 =,51 «,56 <,49 ~,43 ,34 <41 | Z/0= 8,00

PHI= 38,0 DEG “092 =¢B80 =1,28 =2,10 =1,45 =2.40 5,39 CPT =4l =,4) =,42 -,40 =,62 <,59 =,23 | PHI= 18,0 DEG
R= 6,01 68 T4 .62 +55 «51 1.23 3.11#| UB/UINF | L,R® .97 93,91 .99 .89 1.05 = 6,04

UINF= 41,1 M/SEC | =,09 .07 =,20 =,06 =,16 .01 «09 | VBZUINF | -,02 .05 .06 =,03 .02 =,01 =.02 | UINF= 42,4 M/SEC
X/D= 2,00 19 W71 1,17 1.39 1,21 W49 .98 | WBZUINF .50 46 4B 43 .26 ,18 .05 | x/D= 9,48

Z/0= 3,50 e8] =1,02 ~1.87 =2,87 =2,17 2,86 =-4,28 cP -.38 =.59 =,5] «,5% <,52 =,35 =,40 ) Z/D= 8,00

PHI= 38.0 DEG =1430 =497 =1,08 =1,60 ~1,41 =2,11 5,84 cPT -.36 =,64 =-,4] =,53 -,47 =-,53 =,30 | PHI= 18,0 DEG

TABLE C2.- Continued
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Z8/D ZR/D
TEST TEST

CONDITIONS =15 =1.0 <0.5 0,0 0,5 1,0 1,5 =1.,5 =1,0 =05 0,0 0,5 1,0 1,5 | CONDITIONS

R= 6,04 94 .96  L,97T .89 .95 .97 1,06 |UB/UINF| .98 .98 1.00 ,95 .99 1,02 1.01 |R= 6,04

UINF= 42,4 M/SEC 06 .08 <,06 ,01 =,06 =,01 =.,01 [VBZUINF| .0 =-,02 -,01 =,03 =-,01 =,04 =.01 | UINF= 41,9 M/SEC
X/0= 12,00 ¢35 .34 .38 ,36 .28 L,15 .05 |wB/UINF| .07 .04 .08 ,05 .01 L02 =.02 | x/D= 35,00

2/0= 8,50 ~oh3  =.hl 4T =,38 ~,42 ~,40 =40 cp ~el3 =.17 -,20 -,15 =-,18 -,14 =,13 | Z/0= 13,00

PHI= 17.0 DEG =ebl =36 =37 =,46 -,43 -,44 =,27 cPT =17 ~,20 =,18 -,24 =,19 -,10 =,11 | PHI= 9,3 DEG
R= 6.04 99 .93 .97 ,95 .98 .95 1,03 |UB/UINF| 1,00 1.61 .97 1,01 1,02 .98 1.0} | R= 6,06

UINF= 42,4 M/SEC «01 403 -.02 =-,02 =-,01 =-,03 =-,03 |VB/UINF| .01 =,01 .01 <,01 =,01 =,01 =,02 | UINF= 4],6 M/SEC
X/D= 12,00 .31 .42 .35 ,37 .28 .12 .09 |wB/UINF| ,04 .08 ,02 ,07 L0l L0l =.02 | X/D= 35,00

Z/D= 8,50 mebh 23T =42 e« b =42 =436 =44 cp -e22 =23 =.15 .21 =,21 =,15 =.20 | 2/D= 13.00

PHI= 17,0 DEG =e36 2¢33 2,34 .42 =,38 -,44 =,36 cPT ~e21 =,20 ~=,22 =,19 =,16 =,19 =,17 | PHI= 9,3 DEG
R= 6,03 290 .93 .93 .99 1.05 .91 1.03 [UB/UINF| 1.01 1,03 .96 1.02 .99 .95 .97 | R= 6,02

UINF= 42,6 M/SEC 04 08  ,02 ~,00 =,01 =.03 =,00 |VB/UINF| ,02 =,00 01 =,01 =~.,072 =,01 402 | UINF= 41,3 M/SEC
X/D= 14,00 029 29 430 .29 .29 .28 .15 |WB/UINF| .07 ,01 ,03 ,03 =-,03 =,02 -,06 | X/P= 35,00

2/0= 8,50 “e30 ~436 =437 ~,44 <,48 =,29 =,36 cp “elé =.14 =.10 =-,12 ~.11 =-,07 =-.06 | 2/D= 13,00

PHI= 15,0 DEG =040 ~480 =,4]1 ~,37 =,28 =,38 =,27 cPT “y1l =08 =18 «,09 =-,13 =,16 =-.,11 | PHI= 9,5 UEG
R= 6,04 99 W99 .95 1.00 .87 .97 1402 JUB/ZUINF | 1.00 .96 .97 ,99 1,03 1,06 .98 | R= 5,98 |
UINF= 42,4 M/SEC 03 ~,02 02 -,03 =-,06 =-,02 =,04 |VB/UINF| =,02 =,05 =,00 =,03 =.01 .00 =,02 | UINF= 41,6 M/SEC
X/D= 14,00 227 30,26 ,36 .29 425 412 |WB/UINF| ,06 .05 .04 ,01 ~-,04 =,05 =,10 | X/D= 35,00

Z/D= 8,50 ~e35 ~e39 ~.40 -.36 .29 =,37 =.41 cP ~e09 «.07 =.07 =,06 <=,08 =,06 =,02 | Z/0= 13,00 \
PHI= 15,0 DEG =e29 2432 .42 =,P3 ~,64 =,36 =,35 cPY .09 =,14 =.13 -,08 =,02 L04 <=.04 | PHI= 9,5 DEG
R= 6,06 .98 940 1,02 L85 93 «92 1403 | UB/UINF .94%  ,96 .97 .99 .96 .97 1400 ' R= 6,04 q“
UINF= 41,9 M/SEC e01 002 =401 ,00 =,01 ~,00 =,01 [VB/UINF | =,02 =,01 =,02 «,03 ~,06 =,01 =.01 UINFz 42,3 M/SEC
X/D= 18,00 +22 .18 .28 .20 .16 .07 .03 [4B/UINF| ,05 .02 ,03 ,03 ,01 L02 =.06  X/D= 45,00

/D= 10,00 =023 =25 =429 =,26 -,20 -,17 -.23 cP =09 ~.16 ~,11 =.13 ~,12 ~-,07 =-,10 /D= 14,75

PHI= 14,0 DEG =e20 =433 =.18 =,29 =,32 ~,32 =.l6 CcPT =20 =423 =416 =15 ~,20 =,12 =,09 | PHI= 8.1 DEG
Rz 6,05 «95 1,00 .98 .99 .96 .97 1403 | yg/UINF | .94 1,00 .96  ,98% 1,01 .95 1.00 | R= 6,03

UINF= 41,9 M/SEC 208 .01 -.04 L0} -,06 -,03 .02 | yg/UINF | =, 02 00 <«,02 =-,03 =~,01 ~-,02 =02 UINF= 42,2 M/SEC
X/D= 18,00 24 «25 .19 16 olé «06 =,00 WB/UINF | ,01 .02 04 «,02 =~,00 =,01 ~.07 . X/D¥ 45,00

Z/D= 10,00 =420 =a29 =27 =,24 =,20 =-,20 =.19 cP L =015 =420 =,12 ~,12 =,15 «,04 =,12  2/D= 14,75 .
PHI= 14.0 DEG =e?3 =022 =.27 =.23 =.27 =24 =12 cPT ;-.25 =e2l =,20 =,15 =~,13 =,14 =,11 ile: 8.1 DEG V
R= 6,02 «97 «95 +95 «85 1,05 1,01% 97 | ys/UINF 47 67 .59 +38%  .38% 1.00 3,24% R= 6.11 ‘
UINF= 41,6 M/SEC A06 W01 -,06 =,04 =-,01 =-.02 -.03 | VB/UINF| .03 =403 =,07 ,01 =.07 =.03 +l4 UINF= 50.9 M/SEC
1X/D= 25,02 o164 19 418 15,10 .02 =.02 {WB/UINF | ,32 .71 1,12 1,08 1,24 .63 .63 | X/D= 2,00

/0= 11,00 =021 ~,19 .13 -,19 -,25 =,19 =-.15 cP =e31 =.76 ~1,94 =2,77 =2,11 =-2,89 =4,94 2/D= 3,50

PHI= 10,0 DEG =e26 =425 =419 =,27 -,13 -,18 =.21 cPT ~e98  =.79 =1,33 =2,45 ~1,40 =2,49 5.73 ‘PHI: 38,0 DEG
R= 6,02 878,96  ,99° ,92  ,91  ,90 1.01% yg/UINF| ,50 .60 ,53  ,39% ,38% L83 3,01% | R= 6.09

UINF= 41,6 M/SEC  =,06 .03 ,02 ~,02 =,05 =.,06 L02 |VB/UINF [=.13 .09 =,01 .01 =.07 =,02 +06 | UINF= 50,9 M/SEC
X/D= 25,02 | .20 .16 .11 LIS L1007 .04 | WB/UINF | (32 .70 1.19 1,09 1,23 ,68 L80 X/D= 2,00

Z/0= 11,00 “.09 =23 =.20 =,17 -,16 =,13 =.22 cp =e32 =67 ~1,51 =2,69 -2,13 =2,71 =3.60 | Z/D= 3,50

|PHI= 10,0 DEG i ~e28 =27 2,20 =,31 =,30 =,32 =.20 CPT | =.95 =-.81 =-,80 -2,33 -1,45 -2,54 5,72 ‘ PHI= 38.0 DEG

TABLE C2.- Continued
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ZB/D

TEST
CONDITIONS =1.5 =1,0 =0,5 0,0 0,5 1.0 1.5
R= 6,09 .02 .89 «90 +89s .88 .91 .85 ] UB/UINF |
UINF= S0,8 M/SEC L0505 L00 =-.,02 =.07 L0l =.03 VB/UINF
x/D= 6,00 .29 .50 L,67 .69  L,74 .60 <45 | WBZUINF
2/D= 6,00 083 =,58 =71 =,93 =,70 -,79 -,62 cP
PHI= 24,0 OEG el 2,53 =,46 =,66 =,35 =,59 =,69 CcPTY
R= 6.12 .80 .89 .84 ,BR3  ,97 .82 .93 | UB/UINF
UINF= 50.6 M/SEC o607 .02 .03 06 =,03 .06 =,03 | VBZ/UINF
x/0= 6,00 235 W47 .68 LTS LT3 60 443 | WB/UINF
2/0= 6,00 | =e33 =o85 =,67 =,72 =-,87 =,73 =,70 cp
PHI= 24,0 DEG =¢85 =443 =,49 =,45 =,37 «,69 -,66 cPT
R= 6,07 97 L92%  ,92  L,91 .96 1.02¢% .99 | UB/UINF
UINF= 52,7 M/SEC L0565  ,04  ,03 ,03 -,02 -.02 =-,07 |VB/UINF
x/0= 14,00 .31 .33 L4l 40 .30 37 .19 | WB/UINF
Z/D= 8,50 =a29 =27 =,32 =,33 -,44 =,36 =,36 cp
PHI= 15,0 DEG =.23 =u31 =30 =,346 =62 =16 =.34 cPT
R= 6,07 L9097 .93 1.802 .94 1,01 +94 | UBZUINF
UINF= 52,5 M/SEC .07  L,06 L,06 ,05 ,01 =-,01 <=,04 | VB/UINF
X/D= 14,00 .32 .35 .41 .39 .38 .32 .26 | WB/UINF
7/D= 8,50 .23 =429 -,38 -,60 =-,38 -,38 -,29 o3
PHI= 15,0 DEG =31 «.21 =,33 =,20 <-.35 =.24 =,33 CPT

TABLE C2.- Continued
(d) R = 6. Concluded.
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ZB8/0 zZ8/D
TEST TEST

CONDITIONS =1,5 <=1,0 =0.,5 0,0 0.5 1.0 1.5 =1,5 =1,0 =0,5 0.0 0.5 1.0 1.5 CONDITIONS
R= 7,02 .60 «66 63 «49% .53 1,07 3,32#{UB/UINF .96 .99 .93 .98 .92 «96 1,01 | R= 7,02
UINF= 44,1 M/SEC 02 =,09 =~-,15 .00 -,08 .02 «08 |VB/UINF .03 .07 0% 0l =o04 =o0T7 =409 UINF= 45,2 M/SEC
X/D= 2,00 «10 L70 1409 1.37 1.42 .82 .87 |WB/UINF | 48 ,53 .54 .53 .45 .38 .27 | x/D= 14,00
2/D= 4,00 =e34 =, T2 ~2.14 «3,46 3,04 =3,20 ~5,40 cep =036 =o3T7 mob]l = 4B .46 ~¢33 =,38 2/D= 10,45
PHI= 41,6 DEG =e9T7 =479 -1,53 =2,32 -1.72 =2.37 6,05 cPT ~e17 =410 =,26 =,22 =-,40 =,26 =,26 | PHI= 17,5 DEG

= 7.03 bl 47 57 «4B%  ,43% .91 3,01%(UB/UINF .98 1,00 ,98 .93 W96 1,00 1,05 | R= 7.01
| UINF= 44,1 M/SEC 06 «08 =,01 «00 =-.10 06 «08 [VB/UINF .07 064 005 =,03 =,05 =,00 =,01 [ UINFx 45,3 M/SEC
| x/D= 2,00 232 77T 1412 1.36 1.59 .93 .90 [WB/UINF | 48,49 .54 .53 .48 .37 .26 | X/D= 14.00
Z/0= 4,00 =el9  =i4] ~1,99 «3,52 =2,17 =2.99 =4,97 cP “e33 =uhl =50 =439 «,32 =.43 =,43 27D 10,45
(PHI=  41.6 DEG =e89 «,59 =].4]1 «2,4]1 ~,43 =2,29 4,37 cPY | =e16  =,17 =~,24 «,23 =,19 =,29 =,25 PHI= 17,5 DEG
[R= 7,03 o770 .258  L4B%  L,48%  ,60% 1,13 3.43e| UB/UINF
(UINF= 43,9 M/SEC ,00 ,03  L,10 .00 ~-,08 L14 ,08 |VB/UINF
) X/0= 2,00 .26 «96 1.34 1.35 1,37 .16 «84 | WB/UINF
‘Z/D= 4,00 -.36 e13 =1.14 =3,56 =3,09 =3.36 =5,45 cp
(PHI= 42,0 DEG -.,80 ell =,10 =2,47 =1.84 «2,47 6,75 CPT

= 7,03 .68 «57 «54 +48% ,50% 1,06 3,31#% UB/UINF
[UINF= 43,9 M/SEC 00,10 -,10  L00 -,08 L03 ,08 | VB/UINF
| X/D= 2,00 17 «79 1411 1,34 1,6} .81 +94 | WB/UINF
1Z/70= 4,00 =+31 =,52 =2.,01 =3,56 =3,06 =3,20 -5,01 ce
PHI= 42,0 ¢EG =¢8]l =,55 =],46 =2,51 -1,79 =2,41 6,48 CPTY
$Q= T.02 .96 «84 +85 .85 .86 .91 1.05 UB/UINF
|UINF= 43,8 M/SEC .07 .13 W05 =,02 ~,01 =,14 =,02 VB/UINF
X/D= 6,00 40,61 .83 .94 .98 .88 .47 WB/UINF
12/D=  7.00 -433 2,51 =,75 -,83 -,78 =,78 =,97 cp !
"PHI= 27.0 DEG , =e?T =481 =,33 =,21 =,07 =,15 =,65 cPY

|

[ = T7.04 | «B6 1,12 «89 .95# ,98# ,95 1,16 UB/UINF
'UINF= 43,8 M/SEC ' ,12 .08 .04 =,046 .12 =,01 =.03 VB/UINF
X/D= 6,00 . 38 «50 «82 +«86 R4 .84 «52 WB/UINF
+Z/0= 7,00 | =e34 =,89 «,86 =1,15 ~-1,16 =,85 =1,07 CcP

PHI= 27,0 DEG *e83 =436 =439 =,49 -,47 =,23 =~,45 CPT
[R= 7,04 " .92 .98 .96 1.12 1.00 .93 1.15 UB/UINF

UINF= 45,1 M/SEC .03 .04 .10 +03 .04 «06 =.02 VB/UINF

x/D= 9,88 50 .58 «69 «66 62 «53 «33 . WB/UINF

2/D= 8,98 =35 =459 =.50 «,87 ~,67 =.56 =.76 cpP

PHI= 20.0 DEG =25 =27 =.17 =.18 -,28 -,41 =-,32 CcPT
‘= 7.02 W97 .96 .90 .97 .98 .95 1.02 UB/UINF |
'UINF= 45,3 M/SEC «10 .08 +07 04 .02 «03 «,04 VB/UINF
(X/D= 9,88 | B L6073 .65 61 W53 462 WB/UINF

Z/0= 8,98 L =e48  =,55 ~,52 «,75 =,62 =.61 =,54 cP !
(PHI= 2040 DEG | -.29 =.26 =.16 =-.38 =,27 =,43 =,31 cPT |

TABLE C2.- Continued
(e) R =171,
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zZ8/D ZR/D
TEST i TEST

CONDITIONS =1,5 =1,0 =0,5 0.0 0,5 1.0 1.5 ~1.5 =1,0 =0,5 0.0 0,5 1.0 1.5 CONDITIONS

R= 8.16 .95 .38 .62 .79 «58 2,00 3,69%| UB/UINF .83 .84 .89 1,53 2,732 2,71% 1.5%e R= 8,02

UINF= 19.2 M/SEC .01 $19 =,32 =-,15 -.12 o 17 «15 ' VB/UINF  ~,02 =.23 .13 «19 o12 .13 «08  UINF= 30,8 M/SEC
Xx/D= 2,00 . +49 1.16 1.41 1,58 1.36 «75 1431 ! WB/ZUINF 1,29 1,39 1,09 51 67 .78 Y Xx/b= 2,00

z/D= 5,00 1 =53 o04 =1,42 =2,68 =1,51 =4,23 =5.,66 ; CP =1.,94 =1,75 =1.,76 =2.28 =2,94 =2.69 =1.02 Z/0= 6,75

PHIz 45,0 DEG -39 W57 W06 =,56 =,29 =,62 B8.92 cPT “.58 =,05 =,76 <,63 4,12 4,42 56  PHI= 44,7 DEG
R= 8.15 75 2408 LTT7 +83 «98 2417 34865} UB/UINF «B6 .92 «92 1.60 2,65% 2,70% |,254 R= 8.01

UINF= 19,3 M/SEC  «,17 =,32 =,23 =-,21 =~.02 .25 11 'VB/ZUINF ~,09 ~-,08 .03 510 .16 .12 e11 UINF= 30,9 M/SEC
Xx/D= 2,00 28 1,06 1.27 1.32 1.13 «80 1442 " WB/UINF 1,33 1,41 1,11 1) 66 «80 «39 X/L= 2,00

z/0= 5,00 “sb4b =410 =2,07 =3,47 -2,7] =4,08 «5,89 . CP ~1.86 =1,92 -1.A5 -2,33 =3,n8 =2,11 =.78 2/D= 6,75

PHI= 45,0 DEG -9 029 =480 =2,00 =1,46 235 10,28 cPT ~e30 =.07 =,75 =40 3,52 4,95 =.05 PHI= 44,7 DEG
R= 8,25 .68 1,11 1,10 .94 1,05 .98 1.10 ; UB/UINF .86 1,00 94 B4 1,23 1,10 1.15 K= 8,08

UINF= 19,3 M/SEC  «,046 =,10 =~,16 =,00 =,13 . 05 202 | VBZUINF  «,05 =,12 =,08 =,05 «00 o146 .10 UINF= 30,9 M/SEC
Xx/D= 6,00 .68 .70 .79 .93 = W76 +55  WB/UINF .64 W76 97 1,05 .81 T4 49 X/D= 6,00

2/D= 8,00 .90 W02 ~,21 04 =,16 205 =,03 | cp “e06 =48 =,65 =.80 -1,13 =,75 =.73 2/D= 8,00

PHI= 30,0 DEG +82 76 64 .79 286 «59 «50 CPT .09 .09 17 «02 +05 .03 ~.15 PHI= 30,0 DEG
R= 8,26 .82 .88 2«96 1,20% ,93 1.05 1.18 UB/UINF .82 .90 .88 1,02 2684 .94 .73  R= 8,03

UINF= 19,3 M/SEC 009 =.32 ~,25 «,08 =-,06 =,01 «07  VB/UINF W09 =414 =17 <416 =,07 o 04 «07  UINF= 30,9 M/SEC
X/D= 6,00 «51 .83 .91 .78 +99 .80 «S1  WB/UINF .69 .79 1.00 96 1,15 .88 .59  Xx/D= 6,00

2/D= 8,00 .69 .89 .02 =,T6 09 =,25 =404 cp T 426 =431 =,45 =1,17 «,19 =-.46 «,18 Z/D= 8,00

PHI= 30.0 DEG +63 1,46 «82 .29 +95 49 «62 . CPT bl 15 ¢35 =413 o6l 22 =429 PHl= 30.0 DEG
R= 8,03 W91 W97 1.01 1,21 .89 .97 1.08 UB/UINF 1,00 1,06 1,02 1,01 1,06 1,13 +99  R= 8,03

UINF= 19,8 M/SEC .09 .05 .05 -,05 =-.03 .09 =-.05 VB/UINF #04 .04 .13 .07 #07 =.03 «00 UINF= 31.6 M/SEC
x/D= 15,18 «50 «60 .53 .58 V46 #31 32 WB/UINF 49 o7 «56 62 «50 .56 .28 | X/D= 15,18

2/D= 11,98 =493 =,85 =1,02 =1,26 <~,89 =1,04 =1,08 cp =457 =eTh =76 =467 =,73 =476 =.57 | Z/V= 11,98

PHI= 20.0 DEG =483 =,56 «,72 =,647 =,89 =1,00 ~.81 cPT “a33 ~.43 ~.38 -.26 =-.35 =-.19 =.50 | PHI= 20,0 DEG
R= 7.99 .92 .92 1.01 A6 1,14 +86 .88 |UBZUINF| 1,02 .99 .98 1413 .96 «91 o84 | R= 8.02

UINF= 19,8 M/SEC $03 =,07 .10 .07 =,06 =,00 <10 |VB/UINF .02 =~.06 .05 03 -.02 203 09 | UINF= 31.6 M/SEC
x/0= 15,18 +51 +58 52 54 46 36 «30 |WB/UINF 67 .51 .63 W55 «58 #37 4] X/0= 15,18

Z/D= 11,98 “eBl =.B84 =1.,13 =~,93 -1,20 =.91 =.72 ce =455 =465 =,63 =,92 =,70 =.62 =43 | Z/0= 11,98

PHI= 20,0 DEG 270 2,66 =.,83 =,89 =,69 =1,05 =.,84 CPT =029 =41 2,27 =.36 =.44 =,65 =,56 | PHI= 20,0 DEG
R= 8,03 W58 482  oT1  oT9 ST 2,35 3.82#|UB/UINF| ,80 .70 .68 ,59% ,67 2.27 3,70%| R= He06

UINF= 30,9 M/SEC | -,28 04 =,05 =~,49 .04 .21 12 |VBZUINF| =,06 =~,02 =,12 =,04 04 .10 09 | UINF= 38.4 M/SEC
Xx/D= 2,00 .51 295 1,47 1,54 1,01 70 1437 |WB/UINF 040 96 1,36 1,66 1,29 .69 1420 X/0= 2,00

2/b= 5,00 =436 =1,09 =2,12 =3,08 =3,14 «4.46 =5,61 cp =e28 =1,06 =3,07 «3,09 2,29 =4,74 =5,00 2/0= 5,00

PHI= 45,0 DEG “e68 =.50 =,4h =~ 87 -2,17 W70 10446 CPT -.48 ~,65 =1,73 «1,03 -1,16 01 9,98 | PHI= 45,0 DEG
R= 8,03 «69 .58 .78 W77 W86 2427 3¢849JUB/UINF «65 .69 67 2588 70 2400 3.76% | R= 8406

UINF= 31,0 M/SEC | =,16 =,13 =,44 =,22 =,00 .21 «19 |VB/ZUINFE  L13 09 =,15 =432 -.23 02 06 | UINF= 38,6 M/SEC
x/0= 2.00 60 1409 1.38 1,59 1.15 68 1,40 |WB/UINF W50 1401 1.39 1,67 1,22 69 1419 | x/0= 2,00

Z/D= 5,00 =T =TS =2.63 «2,96 2,72 =4,15 =5,T% cP o064 =1,06 =2,90 =2,76 =2.,67 ~4.26 =5.27 Z/0= 5,00

PHI= 45,0 DEG =60 =,21 =,91 =~,77 =1,65 +59 10.61 CPT =436 =,55 =1,48 =,51 ~1,64 =,72 10,18 | PHI= 45,0 DEG

TABLE C2.- Continued
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ZB/D Z8/D
TEST TEST

CONDITTONS -1,5 =1,0 =0,5 0,0 0,5 1,0 1,5 =15 =1,0 =0,5 0.0 0,5 1,0 1,5 | CONDITIONS

R= 8,02 W95 L9786 L,91 1,18 1,02 1.,52|UB/UINF]| ,98 .81 1,02 1.01 $91 1417 1.17 | R= 8.04

UINF= 38,1 M/SEC | =,00 =,08 ,07 =-,00 =.,03 =-.05 LO1]VB/UINF| ,09 .06 .12 .02 .01 .08 <~.04 | UINF= 38,5 M/SEC
%X/0= 4,00 W56 75 1.10 1,24 1,00 .84 .41 | WB/ZUINF| .12 .29 .46  L61 76 T2 65 | x/D= 8,81

Z7D= 6,98 ~¢63 =1,43 -1.71 1,87 ~2,24 -1,56 -1,88 [ ~e07 07 =,27 =,45 =,34 «1,02 =1,01 | z/0= 8,3}

PHI= 35,0 DEG ~e42 =491 =473 =,49 =,83 =.81 =.40 CPT ~,09 ~=,18 ,00 =,06 .08 =,13 =,20 | PHI= 30,0 DEG
R= 8,04 .83 .80 .83 .76 .91 84 1.35| UB/ZUINF| .92 .99 .99 1.00 .99 1.09 .90 | R= 8,03

UINF= 38,0 M/SEC | =,07 .06 =-,00 =-,09 =,046 ,02 =-.04|VB/UINF| ,06 .05 ,02 .11 =,07 02 =,01 | UINF= 38,6 M/SEC
X/D= 4,00 W63 486 1419 1,33 1,27 1,02 .52 | WB/UINF | ,09 .32 ,40 61 .71 .74 o478 | x/D= 8,81

Z/D= 6,98 =43 =,99 =1,56 =1,19 =1,54 =1,06 =1.68 cp W08 =05 =,20 ~,40 =-,61 =-,79 =~,36 | z/D= 8,31

PHI= 35,0 DEG 034 =60 =,44 ,20 =.,08 =,27 =,57 cPY =e05 403 ~,05 -,02 =-,10 =-.,04 405 | PHI= 30,0 DEG
R= 8,05 .83 490 1.09 1,08 1.09 1.17 1l.14 | uBs/UINF| ,98 1,01 1,00 ,91 «95 1,05 1403 | R= 8,01

UINF= 38,7 M/SEC 009 =,02 =407 .07 =.,05 409 =09 | VB/ZUINF| .14 417 <13 .09 =.04 .03 01 | UINF= 39,2 M/SEC
X/D=, 5,63 09 .35 .56 .83 .84 .83 70| WB/UINF| .53 .70 .75 .81 B85 73 .52 | X/D= 9,80

2/0= 7,13 215 =44l =,90 -1,15 =1,45 -1,61 =1.21 cP ~e39 =,44 =~,85 =,80 =-,73 ~,B4 =,65 | Z/D= 10,00

PHI= 41,9 DEG =e45 =.48 =,38 -,27 =-,53 -.52 -,42 cPT =s12 410 =,27 =,30 ~,09 =-,18 =,31 | PHi{= 23,0 DEG

= 8,01 W97 W97 1416 1,06 1,18 1.27 1,12 |UB/ZUINF| .95 .94 .86 .93 .95 .94 1,23 | r= 8,05

UINF= 38,8 M/SEC .06 ,13 .04 .15 ,07 L00 =-,05|VB/UINF| .06 .04 «,01 W06 402 =402 401 | UINF= 39,3 M/SEC
X/D= 5,63 «13 438 .58 .78 .83 .82 L68 | WB/ZUINF | ,52 .66 .79 .84 ,LB3 .85 .53 | x/U= 9,80

Z/70= 7,13 =024 =429 =,88 =1,06 =1.41 =1,66 =1,21 cp -e36 -,52 =,58 -,8]1 =,70 =-,63 -1.00 | 2/D= 10,00

PHI= 41,9 DEG =e29 =418 =,18 =,28 =-,31 =,35 =,48 cPT =18 =,18 =,21 «,22 =,10 =,03 =,19 | PHI= 23,0 DEG

= 8,05 .87 .82 285 1,07% L7178 1,00 .92 | UBJUINF ] 1,04 1,00 1.04 94 «93 1.04 1.08 R= A,03
UINF= 38,6 M/SEC W04 403 4046 .09 =~,00 J11 =,07 | VBZUINF | =,01 =-,046 ,08 =,03 ,02 =.08 =,00 | UINF= 39,0 M/SEC
X/0= 6,00 «59 482 1.00 .93 1,22 .84 .83 | WB/UINF | B4  ,62 ,72 77 .74 .64  L57 [ X/D= 12,00

2/D= 8,00 =003 =412 =,53 ~1.28 =,16 =,90 =,49 cP ~e4B =463 <,59 -,67 =-,57 =,74 =,66 | 2/D= 11,00

PHI= 30,0 DEG 0B 422 422 -.25 .94 =.18  ,04 cPT =ell =.23 .03 =-,19 ~-,16 =,22 =,17 | PHI= 21,0 DEG

= 8,06 .80 «84 1,03 967 .85 1,03 1,00 | UBZUINF «94 1.02 1,05 .98 «93 1.12 «82 | R= 8,06

UINF= 38,5 M/SEC | =,03 =,09 ,00 =,10 =,13 ,01 =-,08|VB/UINF| ,08 ,06 .08 .04 .01 W02 =16 | UINF= 39,1 M/SEC
X/D= 6,00 56 .84  ,90 1,01 1.16 .83 LTl | WB/UINF| .85 .59  ,67 .76 .72 .62 .56 | X/D= 12,00

z/0= 8,00 W10 2,20 =1,04 =1,03 -,52 =,89 =-,4b cp =30 =465 =,72 <,67 =,66 =,71 =.27 | 2/D= 11,00

PHI= 30,0 DEG W06 .22 =415 =-,07 ,58 =.13 ,07 cPT el2 =.25 =~.16 =,12 =,25 =-,07 =-,26 | PHI= 21,0 DEG

= 8.06 W95 .93 .87 .88 .91 1,08 1,11 |UB/UINF | ,98 1,00 .97 1.02 .99 1,06 496 | R= 8.04

UINF= 39,2 M/SEC .07 .16 .15 .05 =,03 .01 -,02 [ VBZUINF .02 «03 11 =07 -,01 05 =,04 | UINF= 39,2 M/SEC
X/D= 8,00 46 061 «89 «95 .98 .82 .63 | WB/UINF 48 W57 .63 65 56 57 #51 x/D= 15,18 ]
/D= 9,00 =e30 =51 ~,60 =~,75 =,93 -1,09 =1,11 cp =l =642 =448 =,52 ~,64 =,50 ~,36 | Z/D= 11,98
|PHI= 26,0 DEG ~e18 =423 =.03 =,06 <-,12 -.25 =-.47 CPT =21 =409 =,14 <=,03 =,37 =-,09 ~,17 | PHI= 20,0 DEG
l'e= 8.07 .96 L8l 97 492 .94 .92 .93 |[UB/ZUINF | ,99  ,98 1,06 1.12 .83 1.00 1.07 | K= 8,03

UINF= 39,2 M/SEC .08 L13 L0l -,00 .02 .04 =~,14 | VB/UINF | =.01 =.06 .13 ,03 =-,13 =-,01 «03 | UINF= 39,2 M/SEC
X/0= 8,00 7 LTl .81 BT .97 482 .74 [ WB/UINF | .53 .56 57 .62 .65 .56 ,39 | x/D= 15,18
1 2/D= 9,00 -432 =.32 =.80 -,94 =,93 -1,05 -,74 cpP | =637 =443 =,68 =,76 =~,41 =,57 =,70 Z/D= 11,98
| PHI= 26,0 DEG ~el7 =415 =421 =,33 -,10 -,52 =~.29 CPT | =41l =416 «,20 =,11 =.26 =,2T7 =~,40 | PHI= 20,0 DEG
TABLE C2.- Continued
(f) R = 8. Continued.
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, 78/D 2B/0
TEST TEST
|CONDITIONS 1.5 =1.0 =~0.5 0,0 0,5 1,0 1,5 =1.5 =1.0 =0.5 0.0 0.5 1,0 1,5 | CONDITIONS
|
R= 8,03 W98 W97 1,03 1,04 1.11 .96 1,13 [UB/UINF| 1,04 1.02 1.06 1,05 .98 .96 1,06 { R= 8.03
UINF= 39,0 M/SEC | =.00 ,0R =-,00 .01 =~,00 ,00 =-.04 |VB/UINF|<-,06 ,01 =.,01 =.05 .01 =,02 =,00 | UINF= 39,1 M/SEC
X/0= 18,00 $49 W54 L6054 (4T L44 .28 | WB/UINF| 27,30 .27 .27 .21 .22 .14 | x/D= 45,00
Z/0= 13,00 “e2]l =430 =,37 =,49 =,4R =,39 <,56 ceP cel3 =¢l5 =,18 =,18 <=,17 -,17 =-,21 2/0= 19,50
PHI= 18.0 DEG -s01 <=,05 06 =,11 =.02 ~,28 =419 cPT W04 =01 =,02 «,01 =,17 =,20 =,06 | PHI= 10,7 DEG
R= 8,03 296 1402 .97 1,06 .92 1,06 .97 | UB/UINF
UINF= 39,0 M/SEC .01 .10 .04 ,03 ,05 L0} =-.07 |VB/UINF
x/D= 18,00 W52 W50 462 .55 .53 .51 .41 | WB/UINF
Z/D= 13,00 -.15 =438 -,25 -,35 -,34 =-,33 =-,18 cP
PHI= 18.0 DEG .01 =.07 ,08 ,08 =,20 .05 =,06 cPT
R= 8,03 1,03 1402 1401 1,07 1,02 1,02 1.03 |UB/UINF
UINF= 38,6 M/SEC W02 405 =,02 =-,00 =,07 =-,08 ~,03 |VB/UINF
x/D= 25,00 S45 <45 .43 .36 ,25 .19 .07 | WB/UINF
7/0= 16,00 ~e34 =433 =+,32 -,38 -.36 =-,21 «.29 cP
PHI= 15.2 DEG .08 =409 -,11 =-,11 =,22 =.13 ~.23 CPT
R= 8,04 1.01 1410 1,07 1,06 1,02 1409 1.01 [ UB/UINF
UINF= 38,7 M/SEC W07 =405 -,03 -,03 =-,06 =-,03 =~,09 |VB/UINF
X/D= 25,00 45 W81 40 .36 ,27 .18 .13 | WB/UINF
Z/D= 16,00 =37 =62 =.42 .66 -,27 -,35 -,22 cP
PHI= 15.2 DEG “ulé =,06 =411 =-,18 -.16 =-,13 =-.18 cPT
R= 8,05 1,06 1.00% 1,05 1,05 1,01 1,03 1,09 |UB/UINF
UINF= 38.7 M/SEC W01 =400 =-,06 =-,02 =,03 =.04 =,04 |VB/UINF
x/D= 35,00 «30 428 433 .28 L17 .16 .11 | WB/UINF
7/0= 18,00 =23 =16 =,22 -,23 ~.15 =,21 =,26 cP
PHI= 14.9 DEG =06 =,06 =.00 =,05 -,09 -.11 =-.05 cPT
R= 8,07 1.06 1,06 1,07 1.02 1,07 1.08® 1,05 [ UB/UINF
UINF= 38.6 M/SEC .02 =401 =-,01 =-,06 =-,02 =-,00 =.06 [VB/UINF
x/D= 35,00 032 432 432 .32 420 .07 .10 [WB/UINF
Z/0= 18,00 23 =21 =426 =,15 =.23 =,21 =.26 cp
PHI= 14.9 DEG ~a04 401 =,00 =,00 =-.04 =,06 =,15 cPT
R= 8,05 1,06 1.05% 1,06 1,09 1.02 1.02 1.06 [ UB/UINF
UINF= 38,8 M/SEC | =,01 =,01 =-,01 =-,02 =-,03 =,01 =.04 |VB/UINF
x/D= 35,00 e33 W27 W31 .27 .18 L1806 { WB/UINF
2/D= 18,00 -.18 =,23 =.18 -,29 -,20 =.19 =-,23 cP
PHI= 14,9 DEG W06 =406  L03 =,03 =-,12 =.11 =.10 CPT
R= 8,04 1,04 1,02 1,05 1,03% 1,00 1.03% 1,05 |UB/UINF
UINF= 39,0 M/SEC | =.01 .00 =,03 =-,01 =-.02 01 =.02 |VB/UINF
X/D= 45,00 W26 .28 .29 .29 .22 .06 .11 | WB/UINF
Z/0= 19,50 =ulé =20 =,17 .12 =.12 =15 =14 cP
PHI= 10.7 DEG W03 =,07  L02 ,03 =,07 =-,08 ~.02 cPY
TABLE C2.- Continued
(f) R = 8. Concluded.
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78/D Z8/D
TEST TEST

CONDITIONS 1.5 =1.,0 =0,5 0,0 0,5 1.0 1.5 =1.5 =1.0 =0,5 0,0 0,5 1.0 1.5 | cONDITIONS

Rz 10,03 4B W79 JTT 1404 1419 2.69 4.61%|yB/UINF .88 W17 .75 .80 W89 2,34 4,72% | R= 10,04

UINF= 24,6 M/SEC | =.07 =416 =,54 <=.,39 .00 ,19 <03 |yg/UINF| =,00 =ue13 =.05 =.20 =.19 .14 16 | UINF= 30.8 M/SEC
X/D= 2,00 +55  o73 1.33 1,52 1.23 T4 1.40 [yB/UINF| ,47 .89 1.40 1,70 1.47 .76 1.26 | x/D= 2,03

7/D= 6,00 ~o18 =1.16 =1,69 -3,62 ~4,14 6,32 -9.20 cP 483 =1,06 =2,20 ~3,05 ~2.96 =5,63 =9.46 | Z/D= 6,00

PHI= 52,0 DEG 66 =s9B =,04 =1.07 =2,20 .58 13,76 CPT | =483 =,67 =,67 «.47 =.94 =,46 14,70 | PHI= 5],9 DEG

Rs 10,01 +62 495 .78 .90 1,54 2.55 4.45% | ypsyINF| .86 .61  .T9 .86 1,19 2,25 4.45% | R= 10,00

UINF= 24.5 M/SEC $06 401 =.37 =.26 -.,20 07 W06 g UINF| ,19 .33 =.42 «=,42 =.29 .08 408 | UINF= 30.9 M/SEC;
X/D= 2,00 +59 W73 1,36 1,56 .95 B4 1468 |yp yINF| .32 .96 1.49 1,55 1,20 77 1.35 | X/D= 2,03

2/D= 6,00 ~e20 1,30 -1,49 3,34 -4,76 -6,02 7,44 cP =439 =,60 =1,95 =3,53 =3.97 =5,43 =8,20 | Z/D= 6,00

PHI= 52.0 DEG | =46 =485 .11 =1.,06 =2.47 .30 l4.21 CPT | =.51 =,20 .08 =1,20 -2.01 =,70 13.49 !PHI= 51,9 DEG :
R= 10,04 I +92 51 «87 1,07 1,02 2,26 S¢00% | yg/yINF | 1,02 1.43 1,25 1,90 2,97 3.59 2.87 §R= 10,02 '
UINF= 24,7 M/SEC | -,06 =,09 .25 .12 ~-,18 .17 .18 yB/UINF| =,05 =-.09 .04 .09 .14 .20 .15 ' UINF= 30.8 M/SEC
X/D= 2,03 Poe37 1.14 1,33 1,62 1,43 .80 1417 wg INF | 1,32 1.13 1,18 .60 .61 .92 .59 | X/D= 2,00

Z/D=  6.00 =+67 =425 -2,55 -3,53 -3,20 -5,21-10.95 cp 2,16 =3,56 =2,6]1 =3.43 =3,78 -3,86 =3.31 |2/D= 8,00

PHI= 51,9 DEG  t =067 432 =,94 -,73 ~1.06 =-,39 15.47 cPT 32 =1420 .63 <-,40 4,62 9.31 4445 |PHI= 52,2 DEG

R= 10,05 «63 .93 .8l .90 1.15 2,44 4e6l® g UINF | ,96 1,26 1.26 1.68 2.8]1 3.55 2.84 |R= 9.99 !
VINF= 24,7 M/SEC =,09 .08 =,42 =,40 =-,02 .12 W15 yg/yINF | =,24 =,00 .04 .16 .14 .19 +09 | UINF= 30.8 M/SEC'
 X/D= 2,03 ©oe48 L84 1,38 1.60 1.35 .73 1.30  Wg yINF | 1,35 1,26 1,20 .67 .58 .89  .T6 | X/D= 2,00

j2/D= 6.00 =+52 -1.28 =1.86 =2,64 =3,57 -6,20 -9.,50 J ¢p =1.71 =3.21 =2,50 =3,09 -3,60 =-3,55 =3,11 |2/D= 8,00

;PHI'-‘ 51.9 DEG A8 =70 =,10 =,0] =l.4)} -,66 13,21 ° CPT W08 =110 <=.50 =,76 3.83 9.29 4.73 PHI= 52.2 DEG t
R= 10,05 «95 1,03 1,00 1,13 ,93% 1,17 1.44 'yg uINF | .83 1,13 1.02 .86 1,23 1,09 1,83 |R= 9,95 ,
UINF= 2445 M/SEC - =13 =409 =14 =.25 =13 =07 405 ‘yg/UINF | =.13 =u12 .01 =.18 .06 .06 .05 | UINF= 30.e M/SEC |
X/D=  6.00 58 .89 .98 .98 1.19 .75 453 ‘ugiINF | .72 .83 1.08 1.39 1.13 .99 .54 | x/D= 4.00

Z/D= 9,98 -e68 =1,03 -1,46 -1.86 -1,01 ~1.76 ~1.,88 ,  ¢p =e51 =1,76 =2.19 -1,50 =2,36 =1,98 =2.64 |2/D= 8,48 .
PHI= 34.8 DEG Te42 =18 ~,47 -,56 431 -.81 =-.52 cPT ~e28 =, 7T =.98 .23 =-,51 -.78 04 |PHI= 41,0 DEG {

1

R= 10,05 boe95 099 .95 1412 1407 1413 WT3% g UINF | .69 1,03 497 1.07 1421 1.29 1.68 | R= 9,54 ‘
UINFS 2445 M/SEC 1 -.10 =012 -.38 .14 =201 .11 208 ygyyINF | .04 =.22 =11 .05 .03 -.03 .03 |UINF= 30.6 M/SECI
X/0= 6,00 ;55 #75 .88 .87 1,03 .84 B2 yg UINF| ,75 .87 1.16 1.20 1.18 B9  +55 | X/D= 4,00

Z/D= 9,98 , =e88 =1,07 ~1,46 =2,13 =-1,3]1 =-1,65 =,76 cP o0 =1435 =1474 =2.31 =2.13 =2.29 =2.41) 2/0= B,.,48 1
PHI= 34,8 DEG | =e66 «¢53 =,62 ~1,10 =~,09 ~,64 =,53 cPT “e35 —4BR  =,42 =,72 ~,27 =,83 =,26 PHI= 41,0 DEG ]
R= 10,05 e 95% 4,98 1,19 1,07 1.22 1,10 1,15 "yYB/UINF BT +87 1,00 .99 .97 1,22¢% 1.19 R= 9,99

UINF= 25,3 M/SEC W05 ~,02 01 =,06 =,0% 08 =.03  VB/UINF | =,07 =,14 =.33 <.14 =-,09 =-,04 204 | UINF= 30,8 M/SEC
X/D= 14,00 +55 W51 (54 (56 .48 .52 W31 WB/UINF' 65  .B6 495 1,08 1.12 JTT <76 | X/D=  6.00

2/0= 14,00 | =35 =.59 «,85 ~-,85 -,82 =-,86 =.77 cp " =87 =483 =146 =1,37 =1,33 -1,67 ~1.23 | 2/D= 9,98

PHI= 25,0 DEG “e13 =38 =.14 ~,40 =-,09 -,39 -,35 cPY =239 =429 =,43 =,19 =,11 =,57 «,21 | PHI= 34.8 DEG
[R= 10,07 1,09 .96 1,07 .70% 1.13 1.04 1406 yg/yiNF 91 1,00 .94 1,11% 1,02 1.18 1,30 |R= 9.97

UINF= 25,1 M/SEC 11 =16 =07 -,12 W04 -,02 =406 yB/YINF W07 =e07 =421 =,17 ~,26 =,08 .06 | UINF= 30,6 M/SEC
1 X/D= 14,00 , «48 457 «53 «75 +51 43 449 ywB/YINF .65 4,90 1.01 1,01 1,09 .87 66 | X/D= 6,00

2/0= 14,00 [ Te4T  =u55 -,94 -,18 =-.93 =-,55 =-,55 cp | =048 =oB84 =129 =1,80 =1.44 =1,77 =1.61 Z/D= 9,98

PHI= 25.0 DEG =o04 =427 =,50 =413 =,40 =-,28 =,18 . CPT ! a2l =402 =,34 «~,49 =14 =~,62 =,51 PHI= 34,8 DEG

TABLE C2.- Continued

(g)
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\ 2R/D ZR/D
TEST TEST
CONDITIONS «1,5 =1,0 =0.5 0,0 0.5 1.0 1.5 -1, =-1.,0 =0.5 0.0 0.5 1.0 1.5 CONDITIONS
_ ]
R= 9,96 .95 1,08 1.03 1,09 1.06 1.01 470 UBZUINF {93 .97 1.05 .80® 1.16 1,03 1.02 |[R= 9,99
UINF= 31,3 M/SEC 06 =,08 =,06 «15 =.18 =,02 «10  VB/UINF -05 =.02 04 =,02 L03 =.01 =,05 UINF= 31.3 M/SEC
X/D= 8,00 62 «64 <77 91 .88 .84 «90 WB/UINF LB .59 .60 .68 63 .39 .30 Xx/D= 18,00
2/D= 11,00 ce2] =480 =1.00 =1.34 =1.23 =1,11 =,16 cp 2034 =27 = 46 =,06 =,58 =,39 =,31 Z/D= 16,00
PHI= 31,0 DEG 08 =21 -,36 =,30 =.,32 -,37 W16 CPT .07 .01 .02 W07 =.05 =,17 =.l8 pHI= 22.06 DEG
A= 10,00 .98 1.10 .91 .93 +RO 1,06 1.23 - UBZUINF 3 .57 1,09 1,13 ,95 .90 .92 1,092 | R= 9,98
UINF= 31,4 M/SEC ~-,08 04 L07  =,17 «10 213 «08  VB/UINF .10 «01 .04 .06 + 00 $03 403 UINF= 3143 M/SEC
X/D= 8,00 «51 61 92 1,02 1.12 «85 «68 . WB/UINF .51 .57 .53 .58 .45 .37 Y. X/D= 18,00
2/D= 11,00 =29 =.93 -,68 .80 -.,42 -1,12 -1.23! P © 249 —e43 =,56 =,39 =,32 =,29 =-.39 | z/D= 16.00
PHI= 31,0 DEG =s06 ~,33 «01 W15 W50 =,27 -.25 cPT | -.07 .09 W01l =146 =.14 =.30 =.03 pHIl= 22,0 DEG
R= 9.98 1Y .98 1.04 1,05 89 1,09 1,08 yUYB/UINF
UINF= 31.4 M/SEC « =,08 .16 =-,08 ,01 =.13 .03 =.03 VB/UINF
X/0= 10,00 »51 62 .72 .81 +95 <75 61  WB/UINF
Z/D= 11.98 “e4S =,67 .92 =1,05 =-,73 -1.13 =.,89 cpP
PHI= 28,0 DEG *a29 =429 =,30 ~,29 =401 =-.38 =-.36 CPT
R= 9,96 1,04 1,02 1,07 1.05 «87 290 1l.14 UB/UINF
UINF= 31.4 M/SEC =06 =,02 =,09 =~,06 .03 .08 «09 ' VB/UINF
X/D= 10,00 46 «63 »78 87 .97 «83 +53 | WB/UINF
Z/0= 11,98 =54 =,62 =1,00 ~,87 =~,71 =,90 -1,08 CP
PHI= 28,0 DEG “o24 =,19 =-,23 ~,08 «01 =o40 -.“8\ CPT
R= 9,99 .94 93 .99 1,08 1.,24% 1,03 1.20' UB/UINF
UINF= 31,2 M/SEC ' -,02 01 =11 =~,02 =,04 .04 --01! VB/UINF
Xx/D= 12,08 67 79 «80 «76 +56 62 «35 WB/UINF
2/D= 13,50 43 =449 =,72 ~.,94 -1.04 =.83 =,89, CP
PHI= 25.0 DEG .10 =.00 =-.10 =-,18 =.18 =,38 =,33' (CPT
:

R= 10,01 1,10 «93 «99 +82 1.18 .98 .91l UB/UINF
UINF= 31,2 M/SEC o099 «,02 =,02 -,04 ~-.02 00 =-,08" VB/UINF
X/D= 12.08 «58 72 «75 .89 72 59 «56 | WB/UINF
2/0= 13,50 7S «o64 =,69 =,39 =-,88 =,65 =,41 cp
PHI= 25,0 DEG =19 =425 -,14 «09 .03 =,33 -.27 CPT
R= 9.87 1.05 .98 97 1.10% 1,09 1.04 «85 | UB/UINF
UINF= 31.6 M/SEC «02 =.09 D4 =,14 =~.05 .00 =404 | VB/UINF
X/D= 14,00 «54 .67 64 «58 67 60 «51 | WB/UINF
2/0= 14,00 ol =445 =,65 =,80 =77 =,78 =,36 cp
PHI= 25,0 DEG 0] =,02 «,30 =,37 =414 =,33 =,38] CPT
R= 9.98 1,03 1.02 1,03 «94 1,01 1,12 112 | UB/UINF
UINF= 31,5 M/SEC «05 .03 «01 =~,01 -.08 «03 «02 | VBZUINF
X/D= 14,00 52 113 62 .67 266 59 «52 ) WB/UINF
Z/D= 14,00 -, 44 =,50 =~,67 =,7T4 =-.7R =-,82 =,72 cP
PHI= 25,0 DEG =ell =404 <,21 =,39 =,32 =-,20 =,20 CPT

TABLE C2.- Concluded

(g)

R

10. Concluded.
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X/0 = 2,00 R = 3,16 UINF = 51,2 M/SEC Xx/D = 6,00 R = 3,18 UINF = 52,7 M/SEC
z/0 = 2,00 PHI = 22.0 DEG /0 = 3,00 PHI = 12,9 BEG
YB/0 YB/D
0,00 .26 .50 .75 1,01 1.25 1,51 0.00 +51 1,03 1,56 2,04
28/D ZB/0
1,53  1.51 1,29  1.18  1.07 .89 «92| UB/UINF 1,06 1,05 1,14 1,15  1.07|UB/UINF
.07 .19 .26 .28 .37 .35 «311 VB/UINF =01 .12 .19 .20 «22|VBZUINF
1.5 .34 .32 .28 WO0H =10 -,27  =433| WB/UINF 1.5 =004 =,10 ~.l4 =,19 -.26|wB/UINF
=e61  =,70  ~.34 -,45 -2 ~,02 ~-,00 ce a4l =,40 =,35 -,28 =,16] CP
.87 .75 .50 '06 .03 -,02 .05 cPT ~.31 -,28 .01 .12 .11 CPT
1,89 1496 1,87 1,95 1,86 1,40 1,07 UB/UINF .68 .73 .89 1,11 1.13|UB/UINF
.09 .19 .29 .36 W43 45 +43| VB/UINF | -.06 .06 .13 14 .18[VBZUINF |
1.0 .31 .30 .28 24 .18 =,08  -,34| WB/UINF 1,0 $06 W06 =,08 ~,19  =-,27|WB/UINF
“1,69 =1.71 =1,59 =1,37 ~1,24 =.80 =,35| Cp =04l =¢35 =,47 -,40 -,30| CP
1.07 1.36 1.14 1,71 1.45 62 .12 CPT ~a94  =,B1 —ebb =411 09| CPT
.23 .33 .26 72 1.36 1,69  1.45| UBZUINF .51 «59 67 .86  1,08[UB/UINF
.05 =.01 .01 .12 .19 o4l «39| VB/UINF .01 .03 .12 .11 . 14| VB/ZUINF
o5 .22 W11 =a01 ~,08  -,12  -.12 ~.27|WB/UINF o5 .25 029  =e06  =,23  <«,34|WB/UINF
=1.22 -1.28 =1.32 ~1,48 «1,67 =1,46 =-1,04 CP =a37  =,4]1 -.48 -,46 =,32] CP
2412 =2415 =2.25 =1,96 =,74 .62 .31 cPT =106 =497 =1,01 =-,64 =-,01] CPT
t
.26 .21 .148  ,05% .43 1,05 1,38 |UB/UINF! .65 .65 64 .80  1,09/UB/UINF
Y =a0l  =,00 =,09 W03 -,04 .16 .21 | VBZUINF .06 .01 04 -,02 «02| VB/UINF
0.0 64 63 .61 W26 =,19 ~,43  =~,46|WB/UINF 0.0 34 .31 002  =,27  -,37 WH/UINF
~1,20 =1,16 =1,05 =1,46 =1.53 -1,50 =-1,28 cp -.43 =443 -,52 -.38 -.all ce
=173 -1.72 =~1.66 =2,40 =-2,31 =-1,18 =-,10| CPT -e89  =,90 -1,11 -,66 -.oe‘ cPY
Y a7 42 .50 W45 1.00 1,17 UB/UINF .80 .80 .88 +85 1,04 UB/UINF
-.10 W06 =i21 =439 -,38  -.22 ~.08 VH/UINF 05 -.08 =,13 -,16 =,09 VB/UINF
-5 ‘ .87 .00 .62 2T =409  =.43 =,66 WBJUINF -5 .36 .35 01 =,27  -,36 WB/UINF
=110 =1.19 =1,46 =1,51 =],44 =1,45 1,04 CP =e37 =435 =43 -,36 =-,271 cP
|=1e14 =1,19 -1,86 =2,03 -2,08 =-l.01 -,20:. CPT ~e62 =57  =,63 =,52 -.03‘ CPY
62 .66 .78 .78 \75 1,06 1.06|UB/UINF .85 .81 92 1,02 1,00 UB/UINF
W07 ~,15  =,26  -,43 =,52 -,37 -,39 VB/UINF 07T =013 =17 ~ulé =,191VB/UINF
-1.0 .68 .63 L46 222 =25  =.46  =,54 HS/UINF\ -1.0 .28 222 =03 -,22  =,34|WB/UINF
=e78 =73 =1,00 =~.99 =-,R& =,89 =,58 CP ‘ ‘ =026 =422 =433 =,36 =,19| CP
=493  -.B7 -1,12 -1,16 ~,95 =-,42 -,01  CPT | 046  =,49 -,4& ~,23 «,02 CPT
.70 W70 .91 1.01 1,00 1,04 1.03‘u3/u1NF( | +89 .87 .98 .97 +98 UB/UINF
W15 =,18 =,19  =,36  ~,4) -e39  =,33 VB/UINF 208 -.14  =,18 -,23  ~,16 VB/UINF
-1.5 .15 .14 05 -,13 =,26 .44 =,44 WB/UINF | [—1.5 .09 210 -,08  -,21 -.28 WwB/UINF
-46 -et?2 -.52 =455 -a4n -e40 -~ 34 cP i =19 “oll -a17 -s13 -.12| CP
=091 = B8R =66  =,40 ~-,16 .03 W03, CPT | | -e38 -.33  -,17  -.08  -,04' CPT

TABLE C3.- CROSS-SECTION VELOCITIES AND PRESSURES

O XIAN3ddv



€0l

X/D = 8,00 = 3,17 UINF = 52,8 M/SEC
Z/0 = 3,00 PHI = 13,0 DEG
YB/D
0,00 49 1,00 1.49 1,99
2B/D
.81 :k} .90 «97 1,10 UB/UINF
T -, 00 .06 W16 .16 .15 VB/UINF
1.5 803 =05 .16  -,20 ~,26 WB/UINF
=029 =427 .28 =26 =~,27 cp
~e63  =,57  -,42 =,25 06 cPT
«65 o 71 .70 ) .97 UB/ZUINF
-,02 .06 .09 .11 .15  VB/UINF
1.0 .12 03 =02 -,21 ~,29 WB/UINF
“e26 =027 =,24 =422 ~,23 cP
=eB82 = 7T =15 «,60  ~,17 cPT
73 .83 .68 .86 .98 UB/ZUINF
-.02 W06 .05 .07 .06 VB/UINF
o5 23 .18 .00 -.16 ~.32 WB/UINF
=24 =439 =,29 -,35 .20 cP
~e65  =,66 =,B2 ~,56 «,21] cPT
.75 .81 .86 «87 1,05 UBZUINF
.02 «04 -, 04 -.06 ~,03 VB/UINF
0.0 .32 .22 02 -,18  -,29 | WEB/UINF
~e19 =32 =s36  -,32 .35 ce
“e53 =u61  =,62 =,53 +,15 CPT
.88 .84 .89 97 .93 | UBZUINF -
02 -.07 -,08 -,09 -.13 | VBJUINF
=5 .22 W21 =.02 =,12 -,30 | WBZUINF
.21 =21 =,23  -,27 -,13 ce
=038 -.45 =42 =30 <,14 cPr
.89 .88 1,02 .97 .97 | UBZUINF
08 =407 -,08 ~,20 -,15| VB/UINF
=-1.0 .08 08  -,03 -,16 =,29 | WB/UINF
=e16  =u10  =,25 -,12 =,l1l ce
“e35 =432  =,20 =,10 «,06 CPT
.91 98 1,01 1,02 .98 | UB/UINF
W08 =402 =07 -,14 =,14 | VB/UINF
=15 =02  =.02 -,09 -,20 -,25]| WB/UINF
=el13  =d15  =,13  -,09 -,04 ce
~e29 =418 =,09 .01 W01 CPT
TABLE C3.- Continued
(a) R = 3. Concluded.
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X/0 = 2,03 R = 4,12 UINF = 38,2 M/SEC X/D = 1,97 R = 4,14 UINF = 38,3 M/SEC
Z/0 = 2,50 PHI = 28,0 DEG /0 = 6,25 PHI = 28,0 PEG
Y8/D YB/D
0400 .26 .50 .75 1.00  1.25 1,50 0,00 .26 .50 W75 1.00
z8/90 8/
24446 2426 2,22  1.93  1.59 1,06 .99 |UB/UINF .86 +86 .85 .85 +85 JUB/UINF
.09 .24 .39 ab Y .50 .48 [VBZUINF .05 .09 .10 W14 W17 [VBZUINF
1.5 62 «60 .50 46 .26 =-,18  =,31 |[WB/UINF 1.5 =31 =.31 -.30 ~e33 =435 [WB/UINF
2429 =1483 <=1,96 =1,55 =~1,25 -,57 =,45| CP .21 .20 .20 .19 21| cp
3,18 2,78 2,47  1.62 W59 =17 =,14| CPT .06 04 .03 .06 J08| cPT
1o17 1,33 1,62  1.964 2,18 1.90 1.58 [UB/UINF .88 <88 «89 89 «87 UBZUINF
06 .15 +30 .29 .39 .63 .64 |VBZUINF | .03 .10 .12 o1H o 17 (VB/UINF
1.0 .21 .13 .19 26 .23 13 -,09 |WB/UINF 1le0 |} =417 -.19 - 22 ~e25 - 28 [WH/UINF
=2,04 <=2,17 -2.19 =2.35 =2.43 =~-l.,61 =1,30| CP bl W15 .13 .16 7| CP
! =1,62 <1435 =,43 W61 1.60 1.47 .64 cer ] | =e05  ~404 =,00 W04 .03 CPT
} .18s .21 o118 .75 1.18 1,92 1.93 |UB/UINF 1.31 1.31 1.19 1,06 »98 |UB/UINF
I -.05 .12 .32 .23 .18 44 .52 {VB/UINF, i .03 .12 .22 .27 «29 [VB/UINF
b8 .72 S W37 =09 -,08 W03 -,10|WB/UINF o5 .13 .06 01 -,06  =,20 |WB/UINF
\ “1,08 =1.68 1,64 =2,14 =2,22 =-2.,61 =-2,04| CP “047 .47 =,30  -,20 -,11| CP
. 1,52 =2.46 =2,39 -2,51 -1,78 W53 1,04 CPT , .26 .28 .17 .00 -,030 CPT
! .33 258 .35 46 1,16 1,68 1,76 |UB/ZUINF 1495 1497 1.82 1,79  1.53 UB/UINF
-.07 02 -,07 01 =09 .21 .25 |VBZUINF b.05 .17 .23 .32 .43 VB/UINF
0.0 B0 1,00 +50 49 -,06 -,23 =,33 WB/UINF. 0.0 .26 .19 .23 W19 .00 WH/UINF
-1,82 =-1.29 =-2,19 -2,08 -2,50 -2,40 =-2,38 CP 1=1.32 =1.43 =-1.19 =-1,12 =-.,87 cCP
—2,06 =1.24 =2,81 ~2,62 =2,14 =-,44 =,06 CPT I 1.61 1.58  1.28 1,28 .68  CPT
w6 .61 W77 .96 1.10  1.35  1.33 UB/UINF’ " . w99 1411 1,20 1,72 1,74 UBZUINF
=405 =438 =,39  =,46 =,27 =,19 =-,16 VB/UINF : "l 04 +09 .l .27 +31 VB/UINF
-5 .86 «84 49 32 -,04 =,45 =,58 WB/UINF ' =45 01 -a01 =07 -,05 =,04 WB/UINF
«1459 «1.43 22,16 =2,01 =2.04 =1.97 -1.69{ ce , =1.346 =1.44 =1,38 =1,58 =1.50 CP
-1,63 =1.42 -2,18 -1,75 -1.75 =-,90 =,53 CPT =1.35 =-1.19 -,90 .49 .66 CPT
.63 .51 1.02 B4 1.13 1.16 1,08 UBJUINF .16% o34 .38 .72 1.08 UB/UINF
W10 =35 =37 =45  -,47  -,61 =,47 VB/UINF, ' ~.00 .10 .16 «19 18 VB/UINF
-1.0 «53 48 .31 W07  =,06 =,40 =,52 WB/UINF' -l.0 . .52 .35 12 =,17  -,13 WB/UINF
=1.40 =1¢33 =1,47 =1,09 =-1,26 ~-1,08 =,84 CP =1e04  =1,31 1,44 =1,57 -1,61 CP
21,71 =1.71 =1,19 <«1.,16 =,72 =,40 -.16 CPT =1.74 =2.06 -2,26 =~-1,99 «=1.39 CPTY
64 .71 .81 .72 .98 .99 .80/UB/UINF 35 51 +36 W50 1.01 UB/UINF
W08 =26  =,33  -,46 -,38 =,37 =,43 VB/UINF =e03 =406 =,15 -,12 -,03VB/UINF
=1,5 .13 1l =,05  ~,09 .30 -,45 =,54 WB/UINF ‘=1.5 .75 59 .68 16 =,21 WB/UINF
=1.22 =1413 =,90 =~,61 -.65 .46 =,19 CP ~1.10 =1.58 <1,27 =-1.,57 =1.70 CP
=1,78 =1.,55 =1,13 =,87 -.44 =,11 =-,07] CPT 1 =141 -1.96 -1,66 =-2,728 ~1.64 CPT

TABLE C3.- Continued
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X/D = 2,66 R = 4,00 UINF = 38,7 M/SEC
Z/D0 = 4,63 PHI = 31.8 DEG
1 YB/D
2,67 =1,13 -,62 =,10 W41 293 1,44 1,96 2,48
. ZB/0D
1 .84 .84 .82 .82 .83 .83 .81 .80 +81 UBZUINF!
~e03  =,05 =,02 =,00 .06 .13 .14 .15 «14 VB/UINF.
’ 1.5 B0 =43 =4l =,37 =37  =,38 =42 ~=,45 =,48 WH/UINF|
.26 .33 .35 .32 .28 .27 .27 .26 W25 CP
t .22 .22 .19 .14 W11 .12 .13 .14 .16  CPT
: .86 .87 .89 .88 .90 .87 .86 .86 +84 'UB/UINF
-,08 =.13 =,11 =-,04 .06 .15 .15 .18 +15 VB/UINF
| Le0 “e49 2,39 =,33  =,27  =,26 =.33 =,60 «,43 =,49 WB/UINF
i .19 .25 .23 .20 .16 .21 .21 .20 .19 CP
| .18 W17 W16 .06 .05 .10 .13 .15 .16 CPT
.87 W96 1.10  1.21  1.19 1,03 .91 .86 +86 UBJUINF
‘ -sl2  =e21 =017 -,04 .11 .21 .21 .22 +17 VB/UINF
.5 “e53 =35 «,22  =,09 =,12 =.22 =.37 =.47  =,50 wB/UINF
W17 W06  =,08  =,20 =,24 =.10 .05 .15 13 cp
.23 .13 .20 .28 .19 .06 .07 W17 W15 cPT
! .85 1,30 1,59 1,72 1,76 1,62 1.17 .89 «83 UB/UINF
o146 =430 -,16  =,01 $11 26 L33 .30 .22 VB/UINF
0.0 =57 =27 =,14  =,08 =,08 =,11 =~,28 =-.4B  =.,55 wh UINF
W15 =29 =62  =,T1  =,78 =.73 =,33 .02 .13 cp
; .23 .57 W96 1,27 1.36  1.01 .24 .10 .18 cPT
W84 1,51 1.32  1.18  1.28 1.53 1,46 1,01 «85 UB/UINF
! -.13  «.21  -,07 .01 .09 .30 .35 .36 «22 VB/UINF
| =5 =63 =,32  =.30  =,15  =,23 =,25 =~,31 =.50 «.62 wB/UINF
W09 =.T1 =480 =.86 =,89 =,B0 ~,72 =.28 -,02 CP
| .20 .75 W05 .45 =,17 W72 .64 .12 16| cPT
«B0 1.31 .78 62 Y 97 1.37 1.18 «89 (UB/UINF
=07  -,08  -,06 -,02 .11 .15 .22 «31 +20 | VB/UINF
-1.0 -.71 -.35 -.11 $21 .01 -s26 =37 =452 =466 WH/UINF
W08  =.B7 =,85 =,73 -,85 -,96 ~.,90 -.,53 -.16| cp
23 =.01 =1,22 -1,51 =-1,65 =,93 .18 .25 11| cPT
.89 .98 .57 42 .48 JT0 1,16 1,18 +81 | yB/UINF
04 =,01 .01 .03 .08 =,00 .11 .13 o11| VH/UINF
-1.5 ~e68  =,34 .13 .50 035 ~,18 =46 =,60  =,75|wg/UINF
=o17 =090 =.94 -,70 =.92 ~=1,01 ~,99 ~.72 =.17| cp
10 =,B83 =1.59 <1,28 =1.56 <-1,49 ~,41 .05 .08] cet

TABLE C3.- Continued

(b) R = 4. Continued. (This table is for upper part of cross
section shown in fig. 13.)
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X/0 = 4416 ] = 4,00 UINF = 38,7 M/SEC
z/0 = 2,03 PHI = 31.8 DEG
YB/D
2,54 =1,03 =,53 -,02 LGB W98 1,49 1,99 2.50
7B/D
.76 .97 .56 46 .43 .67 1.06 1,07 «84 [UBZUINF
$05 .08 02 -,02 .02 .03 .11 .20 o 16 |VB/UINF
1.5 =73 -.29 .20 .49 39 =,08 =,43 -,63 ~=,72|"B/UINF
.01 -1,05 -1,02 -,8l -,89 -1,08 =-,95 =,53 -,25] CP
o1l =1.01 =-1,66 =1,3b =1,55 =1,62 =,62 <06 .01 CPT
A2 .88 .78 .54 62 .69 .57 .98 .85 [UB/UINF
.09 .18 .18 07 -,13  =,11 -, 04 .03  =,04|VB/UINF
1.0 =72 -.29 .20 .58 W37 =,01 =40 =,67  =,73|WB/UINF
~.18 =1,04 -1,05 =,71 =93 =1,00 =-,90 -.54 =,29| CpP
W06 =1,1% =1,36 =]1,0R =1,39 =-1,52 =-,78 =-,13 =-.01| CPT
.84 .94 W77 .75 .13 .85 .95 .94 .87 |UB/UINF
.18 .30 .31 08 =21 -.21 -.21 =20  =415|VB/UINF
: 5 -.65  =,30 .18 .33 21 =.09  -.49 =-,67 =,71|WB/UINF
| =17 =e68 =,76 =,77  -,B1 -,84 =,68 -,48 =,2]| CP
.01 -.60 =1,05 =-1,10 =1.19 =-1,07 =-,50 =~,11 .08| CPT
.85 T .89 .61 6 .89 .94 .91 L87|UB/UINF
.23 .37 27 W04 = 1B ~,28  =,30 =,2B =,22|VB/UINF
040 =61  =.24  =,03 W17 W01 =,18  =,4B  =,60 ~,64|WB/UINF
-, 09 -4l -, 65 -,64 - 64 -.4b -, 37 -, 27 -olé cP
W06 -,32 =,77 -1,24 =1,03 -,55 =-,17 .01 .09 CPT
.82 .83 LT7 .70 77 .86 .86 .89 +A83/UB/UINF
.25 .33 .23 SR =17 -,27  =,32 -,28  =,20|VB/UINF
-a5 =58 =,38  ~,28  ~,13 =,15 =.35 =,49 =,58 =,6]1|WbB/UINF
“e01 =419  =,40 -,64 -,46 -,23 -,12 =,09 -,02| CP
i W07  =,23 =,67 =1,13 -,81 ~,?29 =-,04 .11 .10 CPT
1 .86 .81 .72 .66 .75 .87 .86 .88 +88|UB/UINF
i .22 .25 .16 07 =,11 -1R =,23 =.23  -.19'VB/UINF
l -1.0 =a53 =45 =31 ~=,2h  ~,30 =,38 =,49 =,51 =,54 WB/UINF
| 00 =,06 -,33 ~,62 -,42 -,23 =,05 -,03 -,02 CP
| : 08 ~.146 -,68 -1,11  =,76 =-,29 =-,01 .06 .08 CPT
.88 .81 .66 .55 .65 W77 .86 .85 .87 UB/UINF
.18 .19 L1300 =09 -,15  ~,16  =,19  =,20 =-,18 VB/UINF |
-1.5 049 =,45 =38 =,46 =47 =,48  «,48 ~,52 =,52 WB/UINF
“e01  =,21  =,39  -,29 =,35 -,11 =,06 .01 -,00 CP
W05 =030 =79 =TT .72 =,26 -,06 04 .07 CPT
TABLE C3.- Continued
(b) R = 4., Continued. (This table is for lower half of

cross section shown in fig. 13.)
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X/0 = 4,69 R = 4,01 UINF = 38.8 M/SEC
Z2/0 = 2,03 PHI = 31.8 DEG
N\\rs/0
! -2,50 =1.00 ~=,50 0,00 W50 1,00 1,50 2,00 2,50
'28/0
| o 71 .85 +60 W57 62 »68 .85 1.03 «80 UBZUINF
.05 10 .18 .08 .03 -.01 .06 .13 «10 VBZUINF
D145 ] =.77 =.23 24 W49 .33 =,07  =,46 =63  =,75 WB/UINF
! | a09  =4B2  =,T5 =468 =BT =,92 =,65 =,50 =,12 CP
W19 21,03 =1,30 =1,11 =1.39 =1,45 =71 =,02 091 cpt
W86 9T .79 6B .63 .88 .97 .9  .85!UB/UINF
.12 .19 L8 W10 =05 =.09  =.07  =.03  =,06 VB/UINF
1.0 | =.69  -,21 .13 «36 W26 =,03  -.41 =,65 =,72 WB/UINF
020 <.B0 =86 =,74 ~.75 -.88 ~-,71 -.45 -,23 Cp
202 =,7B =1,16 =1,15 =1.26 =-1,09 ~,60 =,14 «01  CPT
Y .98 .89 .69 .76 .92 .93 .90 +85 UB/UINF
.19 .31 W26 W03 —.16  =.18  -.23 -.23  =.17 VB/UINF
W5 1 -e65 =24 .06 .25 W10 <.l =46 ~,66  =,69 WB/UINF
culb =52 =,T0  =.63 =.66 =.65 =.55 =.29 =-,16| CP
W08 <,39 =85 =1,09 <-1.05 =,75 <-.43 +,00 .07] CPT
1
86 .92 .75 .66 .80 .89 .94 .88 +B6 [UBZUINF
.25 .32 .24 W02 =.l6 =.26 =.29  =.27  =,20 [VB/UINF
0.0 | =¢60 -e3] -.06 07 -,07 ~ec2 - bd -e59 .62 [WB/UINF
feuD] =28 =,47 =58  =,57 =.36 =,26 =,13 =,07| Cp
L ell =e23 .85 =1,15  =,91 =,63 -,07 .07 «09| CPT
| .84 .85 .70 .57 .80 .88 .87 .85 +85 |UB/UINF
1 .23 .26 .20 W03 =,09 =23 =,2T =,27  =,21|VBIUINF
“e6 1 =485 2,37 =,26  =,23 =,3]1 =.35 =,46 =~,54 =,59|WB/UINF
W01 =o17  =.41 =-.53 -,42 =.21 =,08 =-,01 =-.00| cp
e07 =426 =,Bl =~1.15 <=.68 <-.26 =,03 .09 .11 CPT
.85 .83 .83 67 JT2 B4 .87 .88 87 |UBZUINF
.19 .22 .06 W01 =.13  -.16  =.21 =419 =, 17|VB/UINF
2140 | =451 =44l =36 =,33 =32 =-.45 =.47 «,5]1 .53 WB/UINF
W04 =,07 =48  =,52 =37 -.12 -.01 .01 .03| cp
W07 =417 =67 =496 =73  -,18 .02 .09 J10| cer
B4 .17 .57 .57 .63 .82 .86 .86 +86 |UB/UINF
17 .23 W12 =402 =u11 =413 =17  =,19  =.16|VB/UINF
215 | =51 -i46 =46 -.B0  =.50  -,49  =.49  <-.50  -.53|WB/UINF
W06 =u10  =,28 =433 =.20 -.13 =.01 06 L08] P
W06 =u25 =72 =uT5 =56 =19 .00 .07 .08 cp1
TABLE C3.- Continued
(b) R =4, Continued. (This table is an extension of

L0l

cross section shown in fig.

13.)
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X/D = 5,20 R = 3.99 UINF = 38,8 M/SEC
Z/D v 5,81 PHI = 21.3 DEG
YB/D
=299  =,50 0,00 .50 .99
z8/0
.95 .92 .94 .93 .96 | UB/UINF
-.04 =-,01 .02 .04 # 11| VR/UINF
1.5 ~e29  =.28 =.26 =,27 =,28|WB/UINF
.09 .13 .07 .12 .08 ce
.08 .06 .03 .06 .06 cPT
1,00 299 1,03 1,01 .99 | UB/UINF
~.08 =,06 =,01 .05 .10 | VB/UINF
1,0 ~e25 =422 =,17  =,20 ~-,21| wB/UINF
,00 00 ~,08 =,03 -,02 cp
.08 .05 .02 .03 .01 CPT
[ 114 1417 1.21  1.17  1.11| UR/UINF
=.11  =,05 =,01 .05 +12| VB/UINF
.5 =e21 =416 =,12 ~,16  ~,15| WB/UINF
“e15 =419 -,20 =,16 -,18 cp
| .22 W22 .29 26 .10 cPT
1,20 1432 1,31 1.29  1.20 UH/UINF
-16  =,07 .02 .07 «12 VH/UINF
0.0 =el9 =415 =,13 =,13  =,18 wEg/UINF
.24 =430 -,32 =,37 -,26 cp
.27 .49 .41 <34 .23 cPT
1.27  1.17 1,05  1.10  1.27 UR/UINF
.11 =.10 .01 .07 <12 VB/UINF
=45 =u18 =il =y14  -,13  «,20 WB/UINF
=045 =443  -,4B  =,43 .45 cp
22 =403 =,34 =,18 .23 cPT
1,06 .88 .81 .86 .93 UB/UINF
-,06  =,06 .01 .06 «13 VB/UINF
~1,0 =21 =,10 W00 =407  =.17 WR/UINF
=eb5 =48 =,49 -,48  =,4] cp
=027 =70  =,83 =,72  -,49 cPT
| 494 .75 .67 .66 .87 UB/UINF
07  =.04 =,00 .16 07 VH/UINF
~1,.5% 20 <04 .17 W05  =,09 WB/UINF
~¢56 =¢56 =,52 =,51 -,54 cp
=063 -1.00 =-1.05 =-1,05 -,77| CPT

X/0 = 6,00 R = 4,18 UINF = 38,4 M/SEC
2/0 = 4,00 PHI = 17.0 DEG
Y& /D
0.00 s W96 1,48 1,99
78/
.99 1.2% 1.08 1.35 1.21|UR/UINF
-.01 .13 .22 .20 .25 [VB/UINF
1.5 -06  =,06 =,14 -.16 =29 |WB/UINF
=453  =.69 ~,44 -,65 -,36] CP
-.55  -,10 -,20 .25 .50 CPT
.78 .92 £93  1.07 1,23 |UB/UINF
=01 .02 .15 .20 .17|VB/UINF
1.0 .10 W06 -.08  -,21  ~,24|WH/UINF
“e8T =460 =,55 ~,51 =,56| CP
=95 = T4 =,66  -,27 .05 CPT
.63 .75 292 1,02  1.23|UB/UINF
-.03  =,01 .04 .09 .13 VB/UINF
5 .22 19 -.046  -,18  =,35 WB/UINF
~e58 =64  =,64  -,6] -.52 ¢Cp
-1.13 -1.,03 =-,78 «,51] .15 CPY
W61 .65 .72 1,00 1,18 UBZUINF
00 -.15 -,064 W06 04 VH/UINF
0,0 .39 .71 05  -,19  -,32 WP/UINF
=.45 ~=,59 -,59 ~,65 =,57 CP
=493 =-1,09 =1,06 =,61 =-,08 CPT
W66 62 +85 1412 1.07 UB/ZUINF
100 =411 =,12  -,11  =,06 VR/UINF
-.5 .29 .27 02  =.12  =,37 WB/UINF
=53  -.48 =,55 <,64 =,43 CP
1,00 =-1,01 ~=.82 ~=,3% «,13 CPT
.79 .78 .97 1.06 .96 UB/UINF
210 =018 =17 =,16 =,19 VR/UINF
-1.0 W17 W13 01 =,17  -.42 WB/UINF
—ebl  =,53 «,45  ~,41 ~,24 CP
=e94  =.87  -,4T  -,24 =10 CPT
.71 .50 .89 97 1.01 UB/UINF
W04 =422 =,22  -,22 =.22 VB/UINF
-1.5 .08 16 =06 =,15  =,29 WwB/UINF"
=e58 =424 -,32 =,20 =,24 CP
=1.07  -.91 =~.48  =,18 =,0R_ CPT

TABLE C3.- Continued

(b)

R

4,

Continued.
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X/D = 8,44 R = 4,00 UINF = 39,0 M/SEC
Z/0 = 6,78 PHI = 11.0 DEG
YB/D
3,55 =2,54 =1,02 ~.51 0,00 W51 1,02 1,53 2,06 2,55 3,56
. 28/D
«99 .99 .97 .98 .99 .99 .99 .99 .97 .98 .98 UB/UINF
=04 =05 =,05 =.046 =,02 .01 .03 .05 .06 .06 .04 VB/UINF
1.5 =2l =419 =i16  =,16 = 13 =,14  =,14 -,15 =,16 =.18 =.20 WB/UINF
.01 .02 .03 .03 02 -.01 .00 .01 .03 .01 L1 CP
04 .05 .01 .02 .02 .00 .01 .01 .01 .02 .01  CPT
1,00 1,00 1,04 1,02 1,05 1,07 1,03 1,03 .98 .98 «98 UB/UINF
-,04 =.06 =,07 -,05 =,01 .01 .03 .07 .09 .08 .07 VB/UINF
_ 1.0 020 = 17 =10 =,08  =,07 =,08 =,10 =,12 =,1& =,17 =,18 WB/UINF
X =00 =00  =,07  =,06 =,08 =,09 =,06 -,05 =,01 .01 .00  CP
w .03 .03 .06 .01 .04 .06 .02 W04  =.01  =,00 ~.01 CPT
1,02 1.00 1,09 1,09 1,13 1,11 1,10 1,09 1,03 .99 +99 UB/UINF
-,05 -.08 -,08 =.06 =,01 .02 .06 .10 .08 .11 .08 VB/UINF
.5 =19  -,1%  -,10 -,05 <,06 =-,06 =,06 ~,08 -,12 <=,15 =.19 WB/UINF
06 =401  -,13  -.11 =13 =,09 =,10 -,12 -.,06 =,03 -,03 CpP
.03 .04 .08 .10 .15 .15 W12 .09 <03 =,00 ~,00 CPT
|
i 1,01 1,03 1,16  1.16 117 1,20 1,17 1,15  1.09 1,01 1,02 UB/UINF
! -.06  -,08 =,09 -,05 =,01 .02 .07 .10 .12 .13 <09 VAB/UINF
P o.0 | =20 -.21 -.07 -,03 -0l .01 -.03  -,07 =.11 =,15 =,21 WB/UINF
' “004 =407  =,2] -.21 =026 =23 =,20  =,19 =,15 .09 ~,06 cp
f .03 W04 .10 o1 .15 .22 .19 .15 £08 =02 .03 CPT
1,00 1,04 1.12 1.11 1,09 1.13 1,07 1,19 1.16 1,07 .99 UB/UINF
! =06 =,09 -,0% -,02 -,03 .07 .09 .10 .12 .16 L10 VB/UINF
| =e5 =e24 =423 =,08 ~,05 ~,03 =,046 <-,06 =-,09 =.ll -.18 =,23 WR/UINF
' =402 =406  =,26 =425 =,25 =.22 =.22 =.26 =419 =,14 =,03 CP
! 004 .08 W03 =.01  -,07 07 -, 07 .20 YA .07 .02 CPT
! 1
| 1,01 1,06 1,08 .89 .96 .91 W96 1.02 1.15 1,09 1,00 | URB/UINF
‘ ‘-.06  -.08  -,06 -.05 -,03 .03 .11 2 .15 .11 .10 | VBZUINF
“1.,0 -e26 =424 =,09 -,06 .01 01 <,06 =,08  =,13  =,20 =,25| WB/UINF
=06  -.13  -,36  =,26 -,33 =,29 <-,29 -,22 =25 =.18 -.03| CP
.03 W06  -,16  =,44 -,640 ~.46 -,35 -,15 .11 .06 .03  CPT
1,00  1.05 .93 .83 .75 W77 .49 .95 W97  1.12 1,01 | UB/UINF
=01 =09 -,06 =,02 .03 .05 .04 .09 .11 .12 . 08| VB/UINF
=1.5 =27  =.26 ~,07 .01 <09 .10 -, 02 -,06 -,18 el =,28| WE/UINF
-s04  -,12 -,32 =429 =,33 ~.32 ~e34 -s32 =.21 -.23 -, 07 cp
.02 W07 =,85  =,59  =,T6  =,71 =,55 =,39 -,22 .07 W04 CPT
TABLE C3.- Continued
(b) R = 4. Continued. (This table is for upper half of

cross section shown in fig. 14.)
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oLl

X/D = 9,22 R = 4,01 UINF B 38,9 M/SEC
Z/0 = 3,838 PHI = 15.0 DEG
YB/D
=3,51 =2,51 =1,00 =,50 0,00 .50 1,00 1,51 2,01 2.51 3,51
z8/
«94 1,00 .96 .91 .72 .82 .84 .89 «95 1407 «94 | UBZUINF
-.00 =.03 =,01 .03 .02 .05 .12 .15 .14 .14 .08 |VB/UINF
1.5 =35 -e35 -.15 -.05 04 «00 -,09 -.17 -e25 -.28 - 36| wB/UINF
.10 W01 =026 =.35  +,19  -,30 =,25 =.19 =,07 =.10 07| cp
.11 13 =031 =,52 =,6R  =,62 =.53 =,35 -.07 .15 .09 cpy
.96 1.04 .98 .83 W77 .79 .75 W83 1.02  1.006 «99]UB/UINF
.01 -.03 .00 .02 .05 .04 .08 .06 .10 .08 .06 | VB/UINF
1.0 ~.36  -,36 ~-.08 .01 .11 .09 03 = 17 =.26  =,29  =,36|wWB/UINF
W06 -.06 =.34 =429 =,31  =,31 =,27 =.25 =.23 =.17 -,04| CP
.09 W15 =037 =.60 =.T0  =.68 =,70 =,53 =,11 04 .09 CPT
{ .97 1,02 .93 .81 .66 W T4 .78 .91 1,03 1,03 +99 | UBZUINF
bo.0a .02 .08 W04 .03 -,01 ~-,07 02 =,02 W04 J03{VB/UINF
.5 “e36  =.34  =,06 .07 .15 W17 .03  -,08 =,22 =,33 =-,38|WB/UINF
l @03 =407 -,36 =,29 =,23 =,28 =,30 =,33 =,19 =,13 =,01| CP
.09 W09 =86 =,62 =,T77 =,70 =69 «,48 =,07 W06 .12 cpy
98  1.00 .98 .82 .76 .91 .84 W99 1,00 .93 96 |UB/UINF
.07 .06 .11 .09 .02 -.03 -.08 -e06 =-e07 -e06 -,01 |VB/UINF
0.0 =e34  =o31 =,07 .02 .08 .09 =,01 =,08 =,19 =,33 -,37|wB/UINF
W01 =07 2,29 =,28  =,29 =,43 =,29 =,28 =,23 =,10 .01 CP
.09 03 =.31 =60 =71  =.59 =,57 =,28 =.,19 =,12 06| CPT
.98 .94 W97 .81 .84 .74 .92 .94 .96 .99 .97 |UBZUINF
.08 .15 .13 .11 06  ~.05 =,11  =,08 =,11 =.12 =.07|VB/UINF
-.5 =e32  ~432 =.06  -,01 W01 =.06 =,03  =,09 ~,17 =,32 =-,36|WB/UINF
| .02 W02 =,21 2,25 =,31  =.26 =,2T7 =,22 =,13 =.08 .02 CP
" .09 03 =,24 =58 =60 =,T2  =.4] =.31 -e17 .02 .11" CPT
L 497 «97 «98 +RA o718 +RO .87 «93 +98 «99 «97 UB/UINF
Ioell .17 W14 .11 06 =,07 =,08 =413 =,15 =,12 =,09 VB/UINF
1.0 | =e31  =.30 =11 =11 =.05 =,06 =.05 =.17 =,24 =,29 =-.34 WB/UINF
.03 W01 =.19 =027 =,29  =.24 =,17 =,09 =.07 ~-.04 .02 CP
.09 «07 -+20 -l =-.FA -.58 -0 -el7 =02 +03 .09 cPY
.96 .98 .96 .82 77 .H9 .89 .93 .97 .97 .95 UBZUINF
.08 W14 .13 .05 W06  =,07 =,08 =,08 «,13 =,11 =,07 VB/UINF
-1.% ‘ =030 =28 =146 =17 A 10 =,10 =.12 =.20 =,23 «,28 =,3] WB/UINF
.03 $02 -.15 =26 -.30 -.2R =17 -.12 -.03 .00 .05 CP
.07 209 =.19 =,855  =,70 =.48 =,35 =,21 =,02 .03 .07  CPT
TABLE C3.- Continued
(b) R = 4. Continued. (This table is for lower half of

cross section shown in fig.

14.)
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Lit

X/D = 14,00 = 4,15 UINF = 39,4 M/SEC
7/D = 8,25 PHI = 10.5 DEG
YB/D |
-.48 0,00 .50 1,02 1,52 |
28/0 |
1000 101  1.00 1.01 1,00 'UB/UINF'
-.01 o061 .02 .05 .05 VB/UINF,
1.5 17 =al7 =15 =015 ~,16 WB/UINF|
.06 .04 04 .02 04 cp
.09 .09 .07 .07 .07 cPY
1,02 1404 1,02 1,02 1,02 UB/UINF
+00 .02 .06 .03 .05 VBZUINF
1.0 ~elé =a13 -,14 =,16  ~,15 WHB/UINF)
.01 -.00 .01 .00 .03 CP
+08 .10 .08 06 09 CPT
1,09 1,05 1.08 1,08 1,03 UB/UINF
-.01 .02 .03 .05 .07 VB/ZUINF,
.5 “o12 =13 -,12  -,14 =.15 WB/UINF
.02  =.03  -,05 -,01 .03 cP
.19 W11 .14 .18 .13 cPT
1.07  1.06 1,09 1,08 1,06 UB/UINF,
-.01 .01 .03 W06 .07 VB/UINF|
0.0 1l =a10 =,12 =412  =,16 WB/UINF!
205 =04 «,07 -,06 _=-,02 cP '
W11 .10 .16 .13 .13 CPT
1.06 1406 1,06 1,04 1,03 UB/UINF
.01 .01 .05 07 .09 VB/UINF
-5 cel2  -.l0 -,12 -,12 -,13 WB/UINF
~e08 =407 =,06 =.07 -,03 CP, .
02 .02 .07 W04 <05 CPY
.95 1,02 W94 1,05 1,04 [UB/UINF
-.02 01 .03 .05 .06 [VB/UINF
-1.0 -e10  =a13 .13 ~,13  «,13 WB/UINF
“a06 =412  =,04 ~,13 =,09| CP
15 ~a06  =,14  =,01 .01 CPT
.92 .92 .93 +98 1,04 [UB/UINF
01 =.00 .04 06 .05 |VB/UINF
-1.5 =009 =408  «,10 =,11 ~,13 |WB/UINF
“e12  mal2 =11 =.13 0 =,11 cp
.25 =26 =,22  =s15 =01 CPT

TABLE C3.- Continued

X/D = 14,00 R = 4,14 UINF = 39,4 M/SEC
70 = 6,00 PHI = 10.5 DE6
YB/0 R
-.51 0,00 W49 1,00
Z8/D ‘
1
“ 1402 1,02 1,05 1,04 UB/UINF -
" =403 W03 .05 .03 VB/UINF
1,5 =3 =12 -2 -.15 'WB/UINF
D =ed0 =14 =,13 -,11 P
L =e04 =407  -,01 .00 . cPT
.97 .98 96 1,01 UB/UINF!
W01 $01 .02 .05 IVB/UINF
140 006 =10  -,07 -.12 (WB/UINF
D ed15 = 1T =16 -,11 Iocp
-2l -.21  -.22  -.06 ' ocer |
1.00 .94 .93 .88 {UB/UINF
=403 .00 .04 .06 'VB/UINF
5l -05  -,08  -,02  -,09 WB/UINF
T =26 =.20 =17 =,13 cP
=025 =432 =.29 =34 | cer
!
J8B BT W85 49 'UB/UINF |
01 -,00  -,01 .03 VB/UINF |
0.0 -.05 .02 W04 -,09 WB/UINF -
19 =25 =20 -.22 cp
~eb0 = 48 =48 =,32 | ey
.82 .80 J86 .93 'UB/UINF
-.03 02 -,01  -.,00 VB/UINF
-5 .00 .02 W01 -0 WB/UINF
~e20 =19 =, 17 -,19 cp
~e52 =55  =,42  =,31 cPT
.88 .43 .87 .82 UBJUINF
.06 .02 =01 -,07 VB/UINF
-1.0 ~.03 07  -,01  -,03 WB/UINF |
~e23 =26 =,19  -,15 cp
~ 45  =,54  =,43  -,4R cPY
.86 .85 .87 LA UB/UINF
.06 .01 L02  -.02 VB/UINF
-1,5 .06 W03 -,02  -,06 WB/UINF
~.18  =,16  =,23  -,20 cp
b7 —shb =47 LTS CPT
(b) R = U,

Continued.
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cll

X/D =

15,78

UINF

= = 38,6 Xx/D = 35,00 = 4,14 UINF = 39,1 M/SEC
/D = 8,60 PHI = 10.0 2/D = 8,50 PHI = 6,3 DEG
YB/0D YB/D
=98 =449 0,00 .49 .99 =.51 ~.01 , 48 .97 1.46 1,96
28/0 28/
«95 .97 .96 .98 .96 [UB/UINF 1,01 1.01 1.00 1,01 .99 1.02 | UR/UINF
=-.01 .02 .01 $ 02 .04 [VBZUINF -.00 .00 ~.00 -,01 .03 .02 | VH/UINF
1.5 - 17 -el6 ~.15 =16 =-+17 |WB/UINF 1.5 -.08 -.08 -.07 -.07 -.09 ~.10 [ WR/UINF
o10 $06 .08 .05 .08 cp =10 =410  -,10 =,07 -,07 -,09| CF
.03 .03 .02 .03 .04 cPy =07 =,07  =,10 =.05% -,07 ~,04 CcPY
«99 1,00 «99 «99 1.00 |UB/UINF «95 .96 .99 97 98 «93 | UR/UINF
=02 =.02 ~,00 .01 «02 | VB/UINF, -.00 =400 .00 .01 .02 .03 | VBZUINF
1.0 =14 =il4 ~,12 =.13  =,12 [WB/UINF 1.0 =e00 =404 =,04 -,03 «,02 =,00 WE/UINF
.02 201 .01 00 -,01 cp =.02 =-,00 -,07 .03 -,01 .04 cp
«02 .03 «01 W01 .02 cPT a1l =08 =.09 -,06 -,0% ~,09 CPT
1.00 1.04 1,04 1.05 1.03 |UB/UINF .97 .99 .98 .98 1.00 1,01 | URZUINF
“.02 =,02 =,01 .01 .02 |VB/UINF .01 .01 .00 W01 .02 «02 | VB/UINF
o5 -e16 ~.13 “all -el2 -«13 |WB/UINF 5 -.07 -.08 -.10 -.08 -s07 ~+09 | WB/UINF
=00 =,03 -,05 =,03 ~,01 (o =09  -.09 =,10 -,03 -,10 ~-,10 cp
.03 «06 «05 .08 .07 cPT -.16  =.11 -.12  =,07 -,10 ~,06 cPT
1.02 1.04 1,04 1.03 1.05 (UB/UINF 97 .98 .93 +9R <G8 «97 | HR/UINFE |
«s05 -,03 ~,01 .00 .00 |VB/UINF =400 .01 .02 .03 .00 «01 | VH/UINF
0.0 =12 =,11 =412  =,13  =.13 [WB/UINF 0,0 ~e05  ~,06 =,07 =,09 ~,08 ~=,08 | wk/UINF
-,03  ~,05 =-,03 -,05 ~,04 cp =12 =.11 =.09 -,06 -,10 =,07 cP
.03 «05 .07 o 04 .08 cPY “s18 =,13 =,12  =,07 ~,12 ~,12 cPT
1.02 1.05 1,05 1,05 1,07 [UB/UINF .94 .94 .94 .96 1.00 1,00 | UR/UINF
=06 -,02 .01 .00 <01 [VB/UINF .01 .00 .01 W01 .03 «01 | VH/UINF
=5 =el2 =.11 ~sl2  =,09 =.10 |WB/UINF =45 =07 =08 =,09 =,06 =.09 =,09 |wR/UINF
-.05 =07 -s07 -e07 ~.07 [of ] -.10 -.09 -.12 -.006 ~.11 -.09 cp
.01 .05 .04 .06 .09 cPT =-.21 =20 =,23 -.,12 -.10 -.n8 cPT
1.05 1,02 1.02 «99 «98 [UB/UINF .92 «95 «87 96 .97 «38 | HR/UINF
.01 -.02 .00 204  =,00 |VB/UINF .00 .01 .00 -,01 W01 =,00 | VBZUINF
=1.0 =.11 =-.11 ~e13  =,12 ~.12 |WB/UINF -1.0 =04 =,06 =,09 =,07 -.09 -,09 | WR/UINF
=09 =410 =,12 -,07 -,06| cP -.08 =.11 =.13 =04 =,12 =,11 cP
«02 =,05 ~,06 «,07 -,08 cPT =e22 =.20  =,18  ~,12 =,16 -,13 CPT
1,01 1.02 1.00 .98 .92 [UB/ZUINF .92 .95 .93 .95 .97 1.02 | URZUINF
=03  =,01 =~.00 .02 «05 [ VB/UINF W01 .01 -.01 .01 .02 W01 | VB/UINF
-1.5 =.13 =09 =,10 =,09  ~,13 | WB/UINF =1.5 -.07 —eN6 =07  -,07 -,08 =,07  WB/UINF
-e13 =414 -,15  -,12 -,07 cp =e10 =409 -,12  -.07 -,12 =-,09' P
=,08 =,09 ~.13 =-,15 =-,20 cPT ~e26 =419 =26  =,16 =,17 =,06 CPY

TABLE C3.- Continued

(b) R =

Continued.
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ELL

X/D0 = 45,00 = 4,16 UINF m 39.5 M/SEC
/0 = 9,75 PHI = 5,8 DEG
YB/0D
=1.01 =.51 0,00 «51 1,01
78/D
1.00 1.01 1.02 1,00 +98 UB/UINF
-.01 ~e01 .01 -.01 «01 VB/UINF
1,5 -,08 -+ 09 -.09 -.09 -+09 WB/UINF
-,06 =.06 -.08 -,07 -.05 cP
-.064 -.02 -.03 -.05 =07 CcPT
94 .97 .93 97 1,00 UB/UINF
=03 ~-.00 ~.01 -e01 «01 VB/UINF
1,0 =01 -.01 -.05 -.04 -+03 wWB/UINF
«01 o 01 .01 -.01 -.05 cP
-.09 =204 -.12 -.06 -. 04 cPT
95 1.01 .99 «99 +99 UB/UINF
-.03 -.00 -.01 =-.00 .01 VB/UINF
o5 ~e05 - 06 -, 03 -4 05 ~«06 WBJ/UINF
=02 -.06 - 04 =405 =05 cp
‘ -o1l -.04 -, 06 -.06 -, 06 cPT
.92 «95 1.00 .99 «94 UB/UINF
-.03 -a02 -,00 00 +00 VB/UINF
0.0 -.07 -,07 -.08 -.07 -.08 WB/UINF
«,03 -e04 -,08 ~.09 =06 cp
-.18 -.13 -.06 ~.09 -.18 CPT
+97 299 .96 .98 299 | UB/UINF
-,01 ~.00 .00 «02 «03 | VB/UINF
=5 | =.06 -, 06 -,06 -.06 -.07 | WB/UINF
-,08 =407 -.05 =10 =.11 cp
- 14 -.08 -.12 =13 -.13 cPT
93 94 .95 .92 #9892 | UB/UINF
=201 « 04 -, 01 00 W00 [ VBZUINF
=1.0 -.08 =09 -, 07 -, 04 ~, 05 | WB/UINF
-,08 ~e07 ~.05 -.,08 =04 cp
=-.20 -e17 -.15 - 24 -.19 cPT
.97 «%4 « 97 .87 «97 |UB/UINF
-.02 00 -,00 -.02 .00 | VB/UINF
=1,5 -~ 06 ER ) -.06 -.06 -,08 | Wr/UINF
=11 =06 -.09 -,02 ~.09 CP
-ei8 =418  =.15 -,26 _-.13 CPT

TABLE C3.- Continued

(b) R = 4,

Concluded.

PINF

+102E+06 N/Mae2
+965E+03 N/Muw2
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wil

x/D = 2.00 R = 6,03 UINF = 41,1 M/SEC X/D = 6,00 R = 6,05 UINF = 41,1 M/SEC
Z/0 = 3.50 PHI = 38,0 DEG Z/0 = 6,00 PHI = 24,0 DEG
YH/D Y8/0
0.00 .52 +79 1.0% 1.30 1.56 2.09 0,00 48 »95 1.43 1.91 2.39
Z8/0 Z8/0
3.14 3.14 3.07 2.56 1.61 97 «66 [UR/UINF .82 lel6 1.18 1.3% 1.33 1.38|UB/UINF
«07 46 58 73 «80 $75 «42 VB/UINF .00 «15 «31 «36 bl «39|VB/UINF
145 .92 93 .78 44 .10 ~eb4 -+ 77 [WB/UINF 1.5 .32 .16 .07 ~.15 -e29 ~+38|WHB/UINF
~4,58 =4,25 =-4,31 =3,39 =-2,16 -1.24 -.46) CP =52 =95 -.83 =90 =.68 =93 cpP
5,60 6.19 5449 2499 012 =51 =.25| CPT T4 =56 -.32 <10 «39 «29) CPY
1.05 1.66 2439 2.82 2.5R 1.84 «BTUB/UINF W91 99 1.03 1,35 1.38 1.,35|UB/UINF
-.02 45 57 «75 .83 .83 +48 |VR/UINF 04 .16 23 26 *34 «39|VB/UINF
1.0 «54 .38 32 42 .20 ~a27 -.90 [WB/UINF 1.0 <50 «35 .17 ~.12 o34 ~e4] (Wi/UINF
«24.72 =3.67 =4,11 =4,23 «3,30 =-2.95 ~1,03| CP -.81 -.87 -s96 =1.08 -.81 -.69 ce
-2+30 -1.52 1.19 3.77 3.33 «24 =-.21 CPY -.73 -.73 -.81 =15 36 47| CPT
«S1 1.02 1.40 1.89 2.57 2.27 1,07 UB/UINF .81 «93 1.20 l.21 1,64 1,35 |UB/UINF
=.12 «45 «b0 -1 66 74 »31 |VB/ZUINF =-.03 <01 .16 .29 .27 «31|VB/UINF
5 1.20 +84 22 -.07 -.08 ~e%3  ~1.07WRB/UINF 5 67 57 .22 =.ll =.31 =+51|WB/UINF
[=2+16 =3.43 =3.92 =~=3.,62 =~4.,34 =-3,68 =1,74| (P ~.78 -.87 =~-1,19 ~-}.10 =1.18 =86 ce
=1,43 =-2.40 =2,53 =-.64 1,93 1.33 ~«34| CPY =67 =67 =67 =53 .08 o34 CPT
«55 1.38 1.45 2.18 2.3R 2.22 111 UB/ZUINF 91 .98 1.20 1.55 1.30 1.28 UB/UYINF
=.N1 -39 -.22 ~.09 24 .26 02 |VB/UINF | =.05 =07 .03 .07 .15 «13 VB/UINF
0.0 1.35 1.03 «55 =21 -.b1 —eb4  =1.13|WB/UINF | 0.0 73 «60 34 =05 -+39 ~.61 WB/UINF
=299 =4442 =6,45 ~6,T7] =4,36 ~4,04 =-2,07 cP : -.85 -e88 =1,07 ~-1.45 -.87 -.87 cp
-1.85 =-2.28 ~2.97 =79 «66 .49 =54 CPT =.49 =55 -51 ~.02 -.01 .18 cPT
o6l 1.24 1.71 1.8¢ 1.86 1.56 1,00 [UR/UINF 79 1.06 1.27 1.36 1,45 1.21 'UB/UINF
-.00 -+30 -84 -.69 -.4f -.32 ~o44 VB/UINF ' =-.06 -.06 =11 =.02 «01 «01 VHB/UINF
=5 1.15 « 85 40 ~.18 =56 ~¢90 =-1,05WwWB/UINF =5 67 «56 «24 ~.12 -kl =.62 WB/UINF
~1.92 <+2.29 =~3.,42 =3,64 =3,79 -2.,94 <~1,51 ce ' ~.70 =-+93 =¢90 <-1.,00 =1,12 ~.86 cp
-1.21 -.19 =56 =-.59 ~-e21 ~.56 ~.18 cPT .62 =-+49 ~e21 ~.13 17 00 CPT
67 «95 1.03 1.20 1.20 .21 «95|UB/UINF .91 1.04 1.15 1.35 1.23 1.21 UB/UINF
17 -+50 -.75 -.83 =.76 -.72 =457{VB/UINF .01 ~.16 <+30 ~-.25 =25 =+18 VB/UINF
=1.0 «70 45 «29 - 09 ~.43 ~.60 - 82 (WB/UINF -1,0 «50 46 24 =15 -2 -+57 WH/UINF
-.88 - 97 =+97 -1.23 =~1l.41 ~-1,48 -.87 cpP -a67 ~e59 —.68 ~1,02 =75 -.81 cp
=91 -.60 =25 ~.09 ~19 .14 04 CPT ~.58 =25 =20 =10 «03 «01 cPT
.68 76 .92 96 +«RS9 «99 BB UB/UINF ¢ +86 1.00 1,06 1,03 1.07 1,01 UBZUINF
07 =37 -.38 -7 -459 =455 =e44|VR/UINF | .02 ~elé -e34 -eb46 .40 =-+33 VB/UINF
=1.5 20 <09 -.03 -.17 -.37 =.51 ~oT2|WB/UINF ' -1.5 «36 32 .13 =elé -.38 =+57 WH/UINF
=67 -+33 -+33 ~eb2 -.78 —et7 -.42| CP -.48 -e47 -.42 =31 -t =.39 ce
4=1l416 =.61 -+33 =25 .02 .07 .08 CPY L =61 ~-e34 =15 .00 «03 .06 CPT

TABLE C3.- Continued
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all

X/D = 14,00 = 6,03 UINF = 42,6 M/SEC  X/D B 14,02 R = 6,04 UINF = 42,5 M/SEC
Z/0 = 8,50 PHI = 15,0 DEG Z/0 = 11,50 PHI = 15,0 DEG
YB/D COINrB/D
‘ -e50 =.01 69 W99 1,49 1,98 | -.49 .01 .52 1403 1,55 2,01
'Z8/0 128/0
! e— W
! «89 1.03 .99 1.07 1.11 1,08 US/UINF 1.02 1.07 1.03 «9Y .98 1.02 | UBJUINF
! .10  -.02 .06 .12 .19 .22 VH/UINF ~e04 =01 .03 .07 .12 «13 | VBZUINF
I 1.5 .10 .14 .13 .09  ~,06 =-,07 WS/UINF 1.5 “s15 =15 e 14 =416 -.19  =.18 | Wb/UINF
-.19 -e39 -.34 -bt - .45 -,38 cp -.02 -a06 -, 02 -.01 - 02 -.05 cp
-.39 «,.31 -.35 -.27 -.18 -.16 CPT 06 $10 06 <00 .01 .06 cPT
.94 W94 1.02 .96 1,04 1,06 UH/UINF 108 1,06 1,13 1,06 1,05 1,01 |UH/UINF
-.09 =.02 .05 .16 .17 21 VB/UINF .05 .01 .03 .10 W11 «13 | VB/UINF
1.0 W17 .27 14 .12 W11 =,05 We/UINF 1.0 -e10  -,06  ~,09 -,08 =,13 ~,15|WB/UINF
=032  =e33 =,43  =,40 =,40 =,35 cp -.05 -.06 -,12 -,08 -,07 -,05 cP
=439 =37 =,35 =,43 =,27 -.22 CPT .12 .07 .16 .07 .07 .01 CPT
«93 .97 90 .97 1.01 .99 US/UINF 1.08 1.07 1.15 1.05 1.12 1.04 | UB/UINF
-.06 =.03 -,01 .07 .16 W16 VB/ULNF L =06 =402 $06 .07 .13 216 | VBZUINF
.5 .30 .29 .33 .19 08 -,06 WB/UINF .5 =.08  =,07  =,08 =,07 =,07 ~,12|WS/UINF
-.41 =438 -,27  -,61  -,39 -.39 cp =12 =415 =17 =,09 =,10 =-,09 cp
“y45  =,36 =,35 =,43 =,32 -,38 ceT .06 .02 .16 W03 .17 W04 CPT
1,01 1.00 W67 1.11 L95 1,13 |UBZUINF 1,07 1,06 1,06 1,01 1,0R 1,03 |UB/UINF-
.03 ~.02 -.04 05 06 .09 |V8/UINF -, 06 -.03 .06 «08 W12 «19 | VB/UINF
0.0 .22 .32 .31 .23 .15 .05 |WH/UINF 0.0 =06 =406  =,06 ~,07 ~.07 =.11|WB/UINF
~e50 =40  =,60 =,49 =34  =.47 cp -.15 =415 -,13  -,09 -,19 -,12| cP
cebt =430  =,35 =,20  -,40 -,18 cPT W02 =,03  =,00 =-,06 N1 ~,02| CPT
.93 W96 1,01 1,08 1,11 1.09 |UM/UINF .99 1,02 .97  1.02 1,05 «99 | UB/UINF
.07 .02 ~,03 -.01 N2 06 [VB/UINF -.08 -.03 .02 .10 o 15 « 18 | VBIUINF
-5 W40 .28 .37 .23 W11 -.01 [WBZUINF -.5 .03 =401  =,01 -,02 -,06 ~=,08|wB/UINF
=e26 =38 ~,38 =.43  =,51 =,47 cP “e20 =420 =,20 =419 =,17 =,15| P
=e2l  =eb2  =,22  =,20 =26 -.27 cPT -.20 -,16 =,25 ~,13  -,05 ~,12| CPT
1,03 .96 W99 1.03  1.16 1,07 [UB/UINF W96 1,05 .97 295 1402 1,07 |UB/UINF
W07 W03 =,00 =,10 =,03 -.07 |VB/UINF -.12 .00 .03 .12 .13 «22 | VB/UINF
-1,0 .26 .30 .31 W26 W13 =,08 [Wb/UINF -1.0 -.01 .04 .08 206  =,06 =,11|wWB/UINF
<37 =438 -,44 =,31  =,4] =,26| CP ~e23 =426 =28 =23  =,?21 -.26| CP
=23 =436 =,3% ~,18 =, 0R -,21 cPT -.29  -.16  =,33  ~,30 -.16 ~,06| CPT
.98 .95 .95 W96 1,09 1,12 [UH/UINF .92 .85 97 1,07 299 1,03 |UB/UINF
.08 W03 -,06  -,08  -,08  -,09 [VH/UINF -.08 -,06 .06 .11 .18 «22 | VBIUINF
~1.5 .31 .28 .28 .26 .14 =,04 |WB/UINF -1.5 .10 .13 .18 .06 .01  =,10|wH/UINF
-.25 =.33  =,32 -,16 ~=,32 -.33 cp ~e28 =419 =,26  «,37  =,30 =.24| CP
“d19 =.35 =,33  -,16  =,10 -.06 cPT -4l =.46 =,29 =,21 =,?79 ~.11] cPT

TABLE C3.- Continued

(e)

R = 6.

Continued.
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X/D

35.00

= = = 41,4 M/SEC X/D = 35,00 = 6.0b UINF = 41,8 M/SEC
Z/D = 13,00 PHI = 9,5 DEG Z/D = 13,00 pHI = 9,3 DEG
¥Y8/D YB/0
-.50 0,00 .50 1.00 1,49 1,99 2,49 =50 0.00 L49 J9R 1,46 1.96 2,45
Z8/0 28/0
.97 .98 1.02 .98 .98 1,03 .99 [LIIB/UINF .99 1.01 1,01 1,03 1.0l 1,07  1.04|UB/UINF
-.03 -.00 .01 .01 .06 .07 .09 |VR/UINF =05  -,02 .01 .05 .07 . 0R « 09 |VB/UINF
1.5 ~.06 -.08 -,09 -,08 -,08 -,09 ~,13|WRZUINF 1.5 =06 =,02 =,046  -,06 <,03 =,06 =,08 W8/UINF
-.01 ~405 -.08 -.06 -,03 -.11 -.05| CpP ~.15 .16 ~.10 -.17 -.16 -.21 -.19| cp
=07 -.08 ~,03 -.06 -, 06 -.03 ~.03 cPT -17 -.14 -.08 - 10 -.13 -.05 -, 09 CcPY
1.03 1.00 .99 1,02  1.04 .98 1,00 [UB/UINF .96 1.00 .91 W95 1,00 1,02 L 97 JUB/UINF
=05  ~=,00 =,01 .03 .04 .06 .10 |VBZUINF -.03  -.03 .01 .00 .07 .06 .09 |VB/UINF
1.0 -,03 ~,03 -,03 -,03 -,04 ~,08 -,08|WB/UINF 1.0 .02 .01 .02 .02 .00 W02 ~,02 |WB/UINF
=,07 -.06 -,08 ~-,11 -,10 -,05 ~.,06| CP -J18 —,15 =,04  =,07 -,13 -.,15 =,07| <cp
-.01 =06 =,10 -,06 =,07 =,07 -.04| CPT -.26  ~,la =,21 ~d17 =013 -1 -.11| cPT
1,00 1,01 .98 1403 1.06 .97 1,01 [UBZUINF T 1,01 1.02 1.0? .93 1.06 1,02 |UBZUINF
-.03 -,02 .02 W04 .05 .06 .12 |VB/UINF ~e04  -,01 .03 W03 .08 .07 .09 |VB/UINF
5 } =,04 =-,03 .01 .02  -,03 -,06 ~.06 WB/UINF .5 -.00 W01 -.02 .01 W06 -,03  -,06 |WB/UINF
| =.04  =,09 =,09 -,14 -,13 -,06 ~,08] CP -0 ~,20  -.18  =,17 =,12 ~.16 =,20| CP
=03  =,07 =,12 =,07 -,04 -,09 ~,03 CPT 21 - 1B .13 -,12 =,2%  -.,08 =.,15| CPT
«95 1,00 1,00 1.00 .95 1.00 1.00 -UB/UINF 1,02 .98 .95 1.00 1.0? 1,00 1,01 UBZUINF
.05 =,02 .01 .07 .06 .07 .09 VBZUINF -.02  -.02 .01 W03 06 06 .0R VB/UINF
0.0 .00 W02 .01 .03 -.06 00 ~.07 WH/UINF 0.0 .02 NE =,01 .04 .03 .03 00 WEB/UINF
L =06 =409  +,09 -,12 -,02 -,11 =~,05 Cp =25 -418 =14 -.16 =,17  =,12 -,18 CP
=13 ~,08 =09 -,10 -,10 =-,09 ~,02 CPT -.21 -.21 =22 =Jl2 =13 =,13  =,14 CPTY
! |
«99 .96 1,03 1.00 .96 1,00 1,08 UR/UINF .97 .99 1,02 .94 1.00 .99 .97 UB/UINF
-.01 00  -,01 .02 .05 + 05 .06 VB/UINF “.06  =,00 .00 .07 .06 .07 .09 VB/UINF
-.5 .03 .03 .03 .07 .03 L01 ~.03 WB/UINF -.5 .09 .05 07 .06 .07 W01 ~,01 WB/UINF
=13 ~.09 =,13 -,12 -,05 -,09 ~,13 CP -.19 =018 =.14 =09  -,17 -,19 -,16 CP
~ol4 -.15 -.07 -.12 =.12 -.08 06 cPT =264 ~e20 -.09 -.19 -.10 -.19 -.20 CPT
.52 .99 .98 .98 1.06 1,06 +99 UR/UINF .97 .99 .99 1.06 1.05 1,02 1,07 UB/UINF
-.05 =-,02 .00 o 04 .01 .08 06 VB/UINF -.00 -,02 .01 .03 W04 .03 .07 VB/UINF
-1,0 .06 .03 .06 .08 .04 .05  ~,06 WH/UINF -1.0 .06 06 .10 .06 L0k .01 .00 WE/UINF
-.06  =.11 =12 =.09 -.26 -,19 ~-,06 Cp =e18 =20 =, 1T -.22  -,2 =16 =,23 CP
~a18 =.11 =15 =,11  -,13  -,06 ~.06 CPT .22 =420 -.17  =,09 =) -.09  -,08 CPT
.96 1,01 .97 1.04 .98 1.03 1.03 UB/UINF .98 .99 T .93 1.00 .99 1,02 UB/UINF
-.05 .00 02 -.02 .01 .03 204 VB/UINF -.02 .01 -,01 .00 04 .03 .03 VB/UINF
1.5 .01 $ 07 .13 204 .00 .03 «03 WH/UINF -1.5% .10 .05 W14 W03 .03 W01 -.04 WB/UINF
- 07  =J12  -,11 -.15  -,08 =-,09 -~,10 cp =15 - 17 =16 -,10  -,16 -,16 =-,19 cp
~els =010 =,15 =07  -,11 -.046  =,04 CPT L, L -.17 =19 -,19  ~=,?3 .16 =.18 -.15 CPT
TABLE C3.- Continued
(¢) R = 6. Continued. (These two tables are for same cross section.

They could serve as means for determining actual variations in mea-
sured quantities.)
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X/D = 45,00 = 6,05 UINF = 42,2 M/SEC
Z/D = 14,75 PHI = 8,1 DEG
YB/D
~1.,00 -,50 =-,00 .50 1.00
2870
1,01 .96 1,00 1.01 1.02 UB/UINF
-,03 ~.06 =-,01 .00 +01 VB/UINF
1,5 ~e07 -,05 «,06 -,05 ~=,06 WB/UINF
-5 =07 -,11 -.12 =12 cP
=s12 =415 -,10 =,09 =,07 CPT
+95 «91 .96 .94 «97 UBZUINF
-.07 ~.06 -,0] 202 =401 VB/UINF
1.0 =01 .01 .01 .01 «01 WH/UINF
=06 =,06 ~,06 -,04 =,01 cP
=15 =20 =-,13 -,15 =,05 CPT
.99 .98 .98 1,00 +99 UBZUINF
~.06  =,02 -,02 .01 202 VB/UINF
.5 -06  =,02 .00  -,06 =,00 WB/UINF
=11 =.l4  =,13  -,09 -,08 cP
=sl2  -.18 -,16 -,08 -,09 . CPT
.96 .97 .98 .98 1,01 UB/ZUINF
06 =-,03 -,03 -,00 01 VB/UINF
0.0 -.02 ~,03 .00 =,02 =-,01 WB/UINF
=13 <014 -,12 -.11 =.1% cp
=19 =,20  -,15 -,15 -,13 cPT
.94 .98 .97 1.00 1,01 UBZUINF
«.07  ~,06 =,02 ~,01 .02 VB/UINF
-5 .02 -,00 060 =,01 .02 WB/UINF
=s12  -.18 .12 -.13 -.12 ce
=22 -.22 -.18 -.13 -.10 CPT
.96 .98 .98 .99 .97 UB/UINF
-.05 - 04 =-.01 .01, 00 VB/UINF
-1,0 .00 -,01 .02 .05 L01 WB/UINF
“.lé  -,17  -,18  -,15 -,09 cP
=25  =,2? =-.22 ~.16 =415 CPT
96 .96 .96 1.01 .98 |UB/UINF
=06 =,064 ~,02 =,00 =,0] [VB/UINF
-1,5 .03 .06 .03 .04 .00 [WB/UINF
=14 =413 =,12  -,11 .10 cp
~.26 =.19 -.22 -.09 -.13 CPT

TABLE C3.- Continued

(e)

R

= 6. Concluded.

PINF

«102E+06 N/Me#2
«110E+04 N/Mew2
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X/0 = 2,00 R = 8,06 UINF = 3B,4 M/SEC
Z/D = 5,00 PHI = 45,0 DEG
YH/D
.01 .49 W75 1400 1,725 1449 1,75 2,00 2.50
2870
3,73 3.78 3,41 2,87 1.86 1.28 <80 .56 +51 JUB/UINF
W07 .54 .68 TS N +89 .71 .57 «36 |[VB/UINF
1.5 1,20 1.05  1.17 2 W15 -6l -,66  -,92 ~,991wB/UINF
5413 =6,03 ~4,36 =4,10 =3,12 =2,18 =1.,38 ~,66 =,17| CP
10,08 9,56 8,74 4,52 DT =56 =79 -,15 21| cPT
2,14 2429 3,08  3.37  3.02 1.89 1,464 1,00 «T3|UB/UINF
.06 W47 .65 .15 .50 1,01 .8% «51 «35VB/UINF
1.0 .69 W77 .68 .65 Wbé =,08 =449  =,97 =1,09 wWB/UINF
~4450 ~4,33 =5,10 =5,06 =4,36 =3,00 =2.,58 =1,92 -.78[ CP
=436 B8 4,62 6,86 5,17 W69 =52 =69 .08] cPT
W68 1.30 1.62 2,49 3,07 2,72 2,31 1,40 +75 UB/UINF
-.09 .37 .63 .63 .70 .88 .67 .67 «25 VB/UINF |
.5 1,26 1.00 .53 W18 W03 =.11  =.42  =,95 «1.27 WB/UINF
2,49 =3.78 <-4,43 <~5,35 25,28 <-4,66 =-4,34 =2,77T =,98 CP
=1.42 =~1.96 =2,09 W86 3,97 2,77 T3 -,a1 29 CPY
WSBS  1.36  2.19 2.49  2.82 2.86 2.21 1.4l «82 UB/UINF
-8 .21 ~,l4 .09 .35 Y .49 .30 «04 VB/UINF
0.0 1,66 1.37 .71 olé -e33 - 48 ~eT4 =1,12 «1.19 'WB/UINF
“2.96 =6.38 25,80 =5,8]1 =5,00 =5,05 <«4,14 =3,14 -1,80 P
~e79 =1.57 =1,40 =,45 2,42 2,84 W65 =79  =,70° CPT
W68 1443 2,14 2,6R 2,60 2,29 1,87 1,36 «84 UB/UINF
=13 =489 =73 =,66 .34 =,14 =,05 =,21 ~=,19 VB/UINF |
-5 1.37  1.27 .83 W21 =27 = 71 =97 =1.25 -1.36 WB/UINF |
~2.98 =3.16 <4,55 =5,14 «4,B7 «4,58 =3,83 =-2,84 ~1.28 CP
-1.60 .36 37 1,68 1,23 .30 =,32 -,35 «33  cPT
69 1412 1,25 1,60 1,79 1,67 1.30 1,17 «87 YB/UINF
W06 =67 =,B2  =,99  =,T4 =,66 =70 =,63 -,42 VB/UINF
-1.0 .99 .86 .65 W16 =,33  ~,67  -.88  =,97 <l.11 WB/UINF
=1.06 =1,20 <1,67 =2,42 =3,14 =3,03 =2.46 =2.10 «l.04 CP :
-.60 .27 .03 19 -,25 =032 =47 =38 157 CPT
.72 .89 1,03 1,03 1,10 1,08 1,08 .92 +94 UB/UINF
W03 =eb3 =,56 =470 =,T5 =485 =,63 =,63 =,44 VYB/UINF
-1,5 .45 .34 .22 W0B = 20 =.54 =,T4  =,B5 =.91 WB/UINF
=a17  =a12 =.39  =,50 =,85 =,87 =~1,01 =.66 =,75 CP
-e45  ~,02 .03 06  -,03 .33 .13 .34 18  CPT

TABLE C3.- Continued
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Xx/D = 2,03 R = 8,04 UINF = 38,5 M/SEC
2/0 = 6,75 PHI = 45,0 DEG
YB/0
.01 .51 «75 1400 1,25 1,49 1,75 2,00 2.50
z8/0
1.69 1.39 .95 .78 .49 .55 Jab .57 +54 UB/UINF
V04 .43 .59 68 66 .55 .55 a7 +38 VB/UINF
1.5 045 «35 06  =,23 -.35  -,60 -,67 -.68  =,73 WB/UINF
“1415  =.91  =,54 =,25 14 .12 .46 .15 .17 CP
- 36«27  =,12  =.06 .08 o6l .16 .15 CPT
2.86  2.44 1,95 1,78 1,22 .79 .67 .66 +61 UB/UINF
W07 b .61 .76 .65 .81 .64 .57 .46 VB/UINF
1.0 W76 .70 .63 W12 =.24 =436 =,62  =,75  =,T76 WB/UINF
22436 =2.09 =1,54 =1,90 <=1.1) =,66 =,44 =,17 =,06 CP
5,66 3,67 2,11 290 - 12 =25  ~,20 .15 10 CPT
2463  2.61 2,80 2,63 2,08 1,79 1,37 .86 +65 UB/UINF
-.00 »39 W64 .68 W17 .71 WTh .79 «43 VB/UINF
.5 «61 .68 .52 .36 22 =407  =,42 =,61 =,92 WB/UINF
2481 =2.56 =2.69 -2,83 2,37 =-2,32 -2,00 =-1,01 -.46 CP
3,64 4,046 5,11 3,86 1,70 W43 -,36 ~,30 .01  CPT
1,29 1,72 2,19  2.43 2,55 2,13 1,67 1.55 «73 UB/UINF
-.10 .45 .60 .73 .82 .93 .88 .71 «61 VB/UINF
0.0 .65 .45 .33 .29 10 =,03  -,32  =,59  =.96 |WB/UINF
~1.98 =2.58 =3,05 =3,15 =3.,19 =2,64 =2,32 =-2.60 =-,B1| CP
-.86 =,20 1.31 2,53 3,16 1.8¢ .36 -,30 04| CPT
W99 1,29 1,49  2.11 2,62  2.346 2,16 1,72 1,08 |UB/UINF
-.21 W40 .54 .65 W76 .71 77 W71 +52 |VB/UINF
-5 1.09 1,00 W4l 0T 2,2l =26  =.43 =,68  =,88|WB/UINF
2,06 =2.34 <=2,97 =3,56 =3,26 =-3,15 =-2,98 -2,58 =-2.,01| cP
-.86  -,48 =-1,27 39 2.36 2,04 1,55 .39  =.76| CPT
#96 1438 1.82 2,12 2.26 2.33 2,20 1,84 .97 |[UR/UINF
-.08 -.21 .07 .26 .34 .58 .54 .40 +33 |[VB/UINF
=1,0 1.38 1,17 W55 =,01 -,33 -,53 -,66 -,85 =-1.13|wB/UINF
-2.28 =2.74 =3,39 =3,75 =3.86 =3.,22 =-3.31 =-3,21 =2.01| cp
—b2 =439 -T2 -,11 .56 1,93 1,35 .13 =.67| CPT
W99 1437 1.94 2,26  2.48 2,35 1,98 1.83 1,02 |UB/UINF
W03 =.43 =,31 =-,12 .01 .17 .13 W06 =405 |VB/UINF
-1.5 1,29 1.09 .69 W16 =026 =460  =,83  =,92 =1.,27|wWB/UINF
=2,16 =2.76 =3,16 =3.58 =3,77 =3,52 =3,14 =3,40 =1,73( cCP
.49 =43 .23 66 1,55 1,50 56 =,15  =,06[ cCPT
TABLE C3.- Continued
(¢) R = 8. Continued.
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X/D = 3,69 R = 8,03 UINF = 38,8 M/SEC
2/D = 9,41 PHI = 41,9 DEG
YB/D
=5415 =2.64 =1,10 =.59 «,09 42 .93 1,64 1,95 2.45 2,96  3.47 5,00
8/
66 .65 .82 .78 1.05 .93 .89 .84 .75 «57 .61 .63 266 |UBZUINF
-.,07 -.24 -, 34 -,26 ~.00 .13 .26 .31 «33 «37 .30 27 «17 JVB/UINF
1.5 =71 ~s61 -.31 =elB = 10 =015 .16 =,36 =439  =.52  =,58  =,62 =.68 | wB/UINF
o1l .22 .06 .08 =,16 =,01 .01 «05 206 +30 .25 .23 .11 cP
«06 08  =,06 =,22 =,02 -.l11 =10 ~,01 .12 +03 .05 0K <06 cPT
W71 57 1.25 1,52 1.63 1.40 1.23 1.18 W77 .78 64 «69 71 [UB/UINF
-.09 .61 -39 -.18 ~.06 .22 4l Y 04?2 <38 .32 24 W13 | vB/UINF
1,0 =70 .69 -.16 -.01 .08 .10 .01 -.13 .40 ~e54 .69 .67 =70 | WB/UINF
-.03 26 =,48 -.60 -,61 =60 «,50 =,56 =,14 =.06 .12 .08 .01 cp
=.03 026 .27 76 1.08 YA .20 03 -.21 -.02 .11 .09 .02 CPT
.75 66 1.52 1.91 1.9% 1.9% 1.9¢ 1.48 1,27 «86 .67 o 71 «68 | UB/UINF
.1l b0 =,45 -,16 =,05 .26 .39 55 +50 .58 .39 <31 «13 |VB/UINF
.5 =73 =72 -,12 $ 02 .10 .07  ~-.01 -.11 =e35 =447  «,66  ~,68  =,75 |wh/UINF
=.11 =e07 =,67 =1.14 =1,04 =1,05 =1,03 =,87 =,71 ~33  -,08 «,1% -,01 ce
.01 «05 .89 1,57 1.84 1.88 1.92 .65 27T  =.02 =,04 =,10 04 cPT
o T4 .83 1,82 1.84 1.78 1.71 1.88 1.73 1,50 1.14 .87 .73 +70 [UB/UINF
=el2 =445 -,38 =,15 =-,05 .26 W47 .58 .70 264 46 «33 «16 | VH/UINF
0.0 =76 =63 -,11 .02 .05 .11 =e02 =413 =,31 =e55 .70 -,74  =,76€ |WHIUINF
=-.11 =~e4T =1,08 =1,30 =1,09 =-1,05 =1,24 =1,18 =«1.,05 =,61 —ab4 =,36 =,09 cP
06 =17 1,43 1elé 1.12 .97 1.55 1.20 .82 o4l 02 =.13 .00 CPT
\ .71 1.08 1.56 1,33 1.16 1,31 1.38 1.74 l.68 1.24 .98 .73 71 |UBZUINF
=11 -e46 =-,48 -,28  ~,05 «35 $56 57 .62 54 o4l «38 W11 | VB/ZUINF
’ -.5 -e79 =,75  -,15 .12 22 22 =07  =,28  =.40 =,68 «,78 -,81 -.79 | WB/UINF
k -e15  =,89 =~1,16 ~1,10 =,91 =e94 =1,18 =1,37 <1,29 =1.05 ~,90 =,46 =,17 [of]
) =-.02 «07 54 =,24  -,51 -.05 .07 1.08 le11 26 =,15 =,10 =-,02 CPT
«69 1.09 1,47 1.26 1.11 1.17 1.35% 1.70 1475 1.46 .98 .75 265 |UB/UINF
=210 =446 ~,42 =434  -,05 034 W57 54 .63 .60 246 e l7 <09 |VBZUINF
-1.0 -.81 -.86 =-,08 .26 .54 46 =,05 =,34 =,6] =74 =,91  ,=,94  -,86|WB/UINF .
=~el19 <1402 =1,47 =1,24 =1,08 =1,17 =1,52 =1,79 <«l.bb6 =1.37 «,82 =,71 -.11 ce
-,03 12 =,11 =45  =,55 =,45 -,36 «55 1,23 .68 .19 -,22 «07 CPT
.69 1,09 1.47 1.29 1,28 1,26 1.50 1.45 1.664 1,67 1,05 .84 »70 |UB/UINF
=08  =,41 -.40 =,18  -,09 .17 «35 48 «55 .38 .33 «12 =401 |VB/UINF
-1.5 -.87 ~.98 -,09 040 .71 63 W08 ~,48  =,62 =,79 =1,01 =1,00 =,B7|WH/UINF
=el7  =1lel0 <=1,77 =1,63 =«1.45 =1,49 <=1,90 =1,46 =1,61 =1.72 <=1,18 =,96 =,29| CP
\ .07 024 w42 =,T6 =,2B =,47 =,51 .13 .80 .23 07 =,23 -,04| CPT

TABLE C3.- Continued

(d)

R =

8.

Continued.
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X/D = 5,63 R = 8,03 UINF = 38,7 M/SEC
Z/D0 = 7,13 PHl = 41.9 DEG
YB/0
~4493 =-2,47 ~+99 -e49 ~s01 49 99 1.48 1.98 2447 2.97 3,46 4496
8/
«60 1.28 1,38 1.37 1,13 1,25 1,34 1.58 1.66 1.63 1.18 .82 «62 UB/UINF
03 -e31 ~.30 -~ lé -,07 13 o246 @0 49 «50 42 32 «11 VB/UINF
1.5 ~.87 -.85 .14 LX) .69 67 24 =-.25 -e56 - 17 -.88 -e97 ~+86 WB/UINF
08 =1.15 =1,49 =1.65 -1,21 =~1,43 =-1,78 =-1.,89 =1,68 =1,61 =~-1.,18 =,78 =05 cp
$21 «33 -.67 -.54 ~.45 =-.39 ~.87 =-.13 .68 .93 .18 ~o04 .09 CcPT
.68 1.46 1.58 1.17 1.22 1.27 1.63 1,74 1.73 1.63 1.27 89 «72 UB/UINF
04 -.22 ~.09 .05 .04 =-.03 <08 .16 .28 .28 .28 15 =,03 VB/UINF
1.0 -,86 -84 .08 63 «83 .17 «39 ~s20 =58 -.82 =97 =1,06 ~+83 WRB/UINF
=.13 =1.81 =~1,72 <-1.,5% =1,64 ~1,68 =2,09 =2,10 =1.97 =1.82 =-1,57 -e94 -,38 cp
.08 o1l ~.20 -.78 -.45 =45 =26 .03 49 .64 07 =00 -.16 CPT
.67 1.32 1,71 1.57 1.14 1,32 1,56 1.83 1,78 1,58 1.264 «89 «71 UB/UINF
.08 -.06 ~,02 .12 .01 ~s25 -.21 -.12 «07 «05 .07 - 04 =+03 VB/UINF
«5 -,88 -.95 W10 .54 «84 T2 .38 =-e11 =65 -.b5 =99 =~1,06 =.85 WB/UINF
I =sl4 =]1,64 -2,00 -1,97 =-1.43 =~1,72 =1,96 =2,046 <-2,08 =1,88 <1,60 =-1,07 -.33 cP
.08 .01 ~.05 -.18 -43 -.38 -e32 .38 «56 «37 -, 064 -.13 -.09 CPT
W69 1.28 1,46  1.26 1,07 1,10 1.42  1.60 1.62 1.36 1,09 .86 .75 UR/UINF
.13 .30 .29 .20 W11 =,27 =434 =e28 .25 =,23  =,28  =,22 =.09 VR/UINF
0.0 ~.86 =.80 .13 .67 .81 W75 W32 =413 =455  e,83 =,96  =,98  ~.85 wAJUINF
~e18 21462 «1,75 -1,20 =1,10 ~1,03 -1,68 =-2,01 =-1.,91 -1,75 =-1,35 - 9Y -.31 cP
06 ~a22 ~.49 -.12 -.28 -.19 = bt -.32 »13 -.13 ~.l4 -:23 =-.01 CPT
T W98 1.36  1.16 1,13 1.07 1,26 1,32 1.32  1.17 .97 .80 <70 UB/UINF
W16 37 50 26 -.01 -.26 -, bb -.49 -.45 -kt -,42 ~e45 -e21 VB/ZUINF
-5 -,82 =94 .09 X &7 «50 «31 -.14 =+54 =.81 - 89 -e94 ~o86 WR/UINF
=23 =1.02 <-1,26 -.86 r.89 -.78 =-1,05 =1,3% =1,59 =1.,38 =1,06 -ab3 -. 70 ce
«02 -e0? ~a20 -.28 -.29 -.31 -.19 -.32 -+33 ~.13 =.17 o11 .08 cPT
70 1.07 1.16 1,064 .93 1.07 1.09 1.17 1410 1.01 «93 .82 «75 |UB/UINF
22 47 54 24 .06 -.23 -.44 -.54 -.64 -«57 - 46 LIy} =-e22 |VB/UINF
=10 -.82 -.,66 .06 .26 «37 .29 W16 =013 =446 =,62 =75 =.81  =.80 |wB/UINF
-s12 =1.,05 ~.68 -+35 -.35 -.38 .46 =77 - 77 -.83 -.87 ~.56 -.23 cP
.08 -e22 ~.03 -.13 -s34 -.10 -.03 -, 08 «06 ~.10 -.22 -.05 .03 CPT
.76 .88 1,02 1,06 .90 .92 .96 1,01 .99 .86 .83 W77 o764 |UB/UINF
.20 .53 o2 .23 W07 =418 =u35  =,53  =,58  =,56 =,50 =48  =,25|yB/UINF
-1.5 -e79  =.67  =,05 .10 W11 W04 =a01 =22 =e42  =u63 =75 =,76  =.79|wB/UINF
~e17 -ab8 ~e22 -,18 -.20 -olé -.07 -.23 ~+35 -.18 -.29 -al8 -.12 CcP
.08 .04 ~.01 =403 *=.37 -.25 -.02 W11 15 «25 .23 e22 W12 cPT

TABLE C3.- Continued

(d)

R =

8. Continued.
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ccl

X/0 = 7,60 R = B,04 UINF = 3R,8 M/SEC
Z/0 = 4,81 PHI = 42,0 DEG
Y&/D
~5,03 <-2.51 -1,0} -.50 0,00 .50 1.0% 1,51 2.01 ?2.52 3.02 3.53 5,04
2R/D
.6l «80 1.00 .95 83 .80 .96 .98 +90 82 75 W71 67 |UB/UINF
.26 52 087 «30 «09 -.13 -.31 -.46 =453 -52 =49 -e33 -e16 |VB/UINF
1.5 -, 78 ~a69 -, 02 .00 .15 .07 -.01 -a17 o6l -.61 - 75 =e77  =.81 |WB/UINF
-,03 -,36  -,34 EPRL) -.18 .04 -.07 -.18 =25 =423 =12 ~e26  =,07 ce
s02 04 -s10 -.16 -7 -.38 =-.05 02 «01 10 23 -,403 +06 CPT
.70 W79 .91 .93 .84 .87 .93 .90 «90 .83 .81 .79 .76 |UBZUINF
25 «51 «39 .24 .11 -.10 -.24 ~.38 -4 -a47 -obl -.38 -e24 |VB/UINF
1.0 - 76 -.60 -.21 -,16 -.02 -.08 ~.17 -.26 -.39 -o54 -.66 -8 ~.73 |WB/UINF
-.15 ~a22 -.06 -.05 -.16 -.05 ,03 .02 =410 -alé -2 =25 =,23| CP
-.03 03 -,064 ~.09 —abl -, 27 «.00 .05 <09 .07 .00 =401 =.06| CPT
.78 W77 .90 .87 .89 .85 .88 .88 .87 .85 .83 .80 «81|UBZUINF
22 43 .32 .18 W06 -.07 -.20 =29 =-.36 -e37 =-.36 =e32  =,19|VB/UINF
5 -e70 -.58 -.29 -.,20 -.19 ~.16 ~026  =,33 EY Y -.51 Y| =67  =,72 |WB/UINF
~.21 -.13 -, 00 -.07 ~.11 -.08 .08 .07 -.01 -~ 07 -.14 -.17 - 24 cp
-, 06 -.02 -, 00 -.26 -.28 -.33 -.03 04 .06 .06 .04 02 ~,03| CPT
.78 .82 .84 .78 .86 .83 .87 .85 «85 .83 «85 .81 «80 |UB/UINF
26 60 26 o106 .06 - 04 -.15 =21 .27 -.31 -s32 =431 =.18|VB/UINF
0.0 ~e67 ~e53 -, 36 -.32 -.25 -.29 -.34 439 b6 -.50 “e56 =462 =.69 |WHB/UINF
~e23 =11l .02 -.,06 -.10 ~.01 .07 .11 .07 «00 -.09 =.l0 =-.21| cCpP
.11 «00 -.08 -.33 -.30 -.23 -.03 .03 .08 05 .04 04 -.04| CPT
76 ) .79 .82 .81 .80 .82 .84 .81 o 79 .81 .78 « 77 |UBZUINF
«21 «30 .19 .10 +08 -.04 -e13 -.18 -e23 -e27 -.26 -e27 =+21 |VB/UINF
=.5 -,68 ~+55 -.43 -.34 ~.36 -.32 -.39 -, b6 b9 -.55 =57 -e62 -s68 WB/UINF
~o17 ~e04 <04 -.08 -.02 =-.04 «06 .08 «09 «06 -.03 -e07 =17 ce
-.09 -4 09 -.12 -,27 -.22 =.29 -.10 .01 «05 .06 .02 «01 ~s06| CPT
«73 77 81 .82 77 W77 .81 .81 .83 .81 .79 80 «76 [UB/UINF
«21 .26 .15 .12 .05 ~.03 -,08 -.13 -.18 =19 -,21 .23 -+ 18 |VB/UINF
-1,0 -.68 -455 -abb =.01 -a40 -ebD -o 43 48 =50 -.54 -.58 =61 =.68 |WB/UINF
| =all -.05 .02 -,05 -.05 -,01 02 .09 04 «01 -, 00 ~,08 =,12| cP
| =e06 ~.08 =-.09 -.19 -.29 .26 -.12 ~.01 0l W01 -.00 .01 -s04| CPT
| .72 .78 W81 +80 TG W7 .80 .79 «81 .78 W77 T8 «80 |UB/UINF
W17 .20 W14 .07 .03 -.03 ~,07 -.11 =16 =419 =,21 =-.21 ~19 (VB/UINF
=-1.5 | =e70 ~e57 -e48 =445 -ob& —-e45 =47 =52 -+53 =57 =460 -e62 =64 |WB/UINF
[ =s06 -.06 -+05 -.13 -.04 -.01 -.01 .05 «03 « 04 -+00 =.05 =17 ce
| =e02 -.08 -6 -.28 -.27 -.22 -.15 -.03 =.01 .01 -.00 -.02 =-,08| CPT

TABLE C3.- Continued

(d)

R =

8. Continued.

O XIQN3ddV



gei

X/D = 6,00 R = 8,05 UINF = 38,6 M/SEC
zZ/0 = 8,00 PHI = 30.0 DEG
N\re/D
" 0,00 «50 .99 1.51 1,99  2.49
2870
W96 1418 1436 1.72  1.67 l.ab‘UB/UINF
-.08 .32 46 .49 .55 «66 |[VB/UINF
1.5 W77 57 022 =.07  =,18  =,47 |WB/UINF
-.48  =,77  =,98 =1,47 ~-1,12 =-,83| Cp
W04 .07 .07 .75 1.03 .99 | CPT
1,01 1,17 1.4l 1,71 1.82 1462 |[UB/UINF
.06 W17 .29 .36 JAR 251 |VB/UINF
1.0 .83 .70 28 =,06  —,26  =,4B |WB/UINF
=90 =1,05 =~1.26 =1.51 =1,26 =1.16| Cp
~s16  =,15  =-,07 W58 1.41 97| CPT
81 1,17 1,50  1.72  1.67 1,72 |[UB/UINF
-07  -,06 .18 .25 .36 «34 |VR/UINF
.5 1.19 .86 .48 W03 =,42  =,50 [WB/UINF
“e34 =1,06 <=1,40 =-1.56 ~1,41 =-1,68]| CpP
.75 .06 .13 J48 .72 .88 cpT
\
1,01 1,19  1.64 1,80 1,79 1,63 |UB/UINF
«00  =,00 =-,06 .06 .19 «20 [VB/UINF
0.0 .97 .88 .49 01 =,40  =,61 |WR/UINF
=1.17 =1.10 =1,47 ~-1,66 =1,63 =-1,49| cp
t=e19 .10 .48 W64 .81 60| CPT
|
W94 1,09 1,52 1,68 1.78  1.39 [UB/UINF
W02 =07 =410 .15  =-,13 «10 |VB/UINF
-8 .95 .92 W47 =,03 =436  =,72 |WB/UINF
-.B0  ~,86 -1,42 -1,60 -1,78 <-1,06( (p
.01 W17 .15 .26 .59 43| CPT
B3 1401 1438 1,62  1.56  1.29|UB/UINF
=003 ~.44  =,34 =435  =,28  =-,22|VB/UINF
=1,0 .83 .79 232 =.17  =.46  =.T1|WB/UINF
—16 =~y 11 =1,19 =1,58 =-1.50 ~-l.01| CP
.21 76 -,05 .23 W17 22 cer
.83 1,03 1.18 1,22 1,29 1.,22|UB/UINF
W01 =,31 =40 =,49 =,46  -,52|VB/UINF
-1.5 .58 .53 W25  =.09  =,34  =,60|wh/UINF
W03 ~,17  -,62 -,76 =1,03 -.82| cCp
.06 .27 01 -,03  ~,02 .32 cpT

TABLE C3.- Continued

(d)

R =

8. Continued.
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X/D = 6,53 R = 8,02 UINF = 38,8 M/SEC
270 = 11,35 PHI = 30,0 DEG
Y&/D
=5,22 =2.61 -1,05 =52 «00 52 1,05 1.57 2409 262 3.14 3.66 4,19 4.1 5,24 6,28
8/
79 «85 1.00 1.08 lel16 1,24 1.02 1.04 91 «85 .83 82 T4 «80 .79 +81|UB/UINF
=13 =23 =,20 =.12  =-,01 .13 .20 .24 .30 .33 .27 .27 .24 .20 .18 o 14| VB/ULINF
1.5 “54 -] -ol4 -.06 -4 05 .02 ~.15 ~al4 -e25 -.29 -.37 ~s b4 -e90 -e49 EIy-T-4 «o53| WB/UINF
.16 .08 202 =ull =412 =21 =403  -,15  =.03 .08 .05 .13 22 .15 .15 A1 cp
« 09 +03 +09 +0R 24 34 .07 .00 -~ 04 +00 -o04 «07 «07 206 «07 «07 CPT
«82 98 1.23 1.27 le42 1.37 1.27 1.32 1.15 1.09 .91 «86 .84 «B83 .83 86| UB/UINF
-.15 -436 -.19 -.l4 -.00 .12 .22 37 »33 «37 .31 032 «25 .19 W17 el11l VB/UINF
1.0 -,56 -e32 -, 08 -,01 +02 .07 ~.,08 ~.,08 -.17 -.26 -s 39 -eb4 -, 49 -e53 -,53 54 wH/UINF
«03 “sl4 -.38 -.36 -¢39 -.43 -.27 -,48 -.30 “-ed} -.12 -.03 -.01 «06 06 200 cp
o0& «06 o 18 .28 ob& a7 o4l W40 17 .09 ~,05 +00 «00 o 07 06 «05 CPT
.81 1.06 1.43 1,42 1.47 1.44 1.46 1.37 l.26 1.15 .99 « 91 83 88 .86 «84 UB/UINF
-.18 -e43 -,23 -.12 ~e01 17 26 31 o34 shb .36 «37 27 20 .20 «12 VB/UINF
5 -,58 -e37 -, 06 -.00 02 .04 ~402 ~o04 ~-.20 -e34 -eb4 -+50 -.53 -¢53 -e59 =¢56 WH/UINF
.02 -e25 =51 ~.60 -e49 -.56 ~-.58 -e51 040 -.28 -.19 -el0 -.03 ~+05 -a01 =00 [of>]
«06 .19 .61 45 +69 57 62 07 035 35 .11 11 .02 »05 .08 « 04 CPT
84 1.27 1.35 1.39 1.28 1.20 1,49 1e40 l.27 1.26 1.06 %6 JB2 o865 «86 «88 yg/UINF
=217 -a43 -e25 -e13 #01 .18 .29 «36 48 b2 39 e 34 «31 21 .19 «11 vB/UINF
0,0 -6l =435 -,05 .07 .07 .02 W01 =.12 =423 =432 =4l =50 =,60 =459  =,57  =¢57 wg/UINF
-.01 -.68 -,59 =60 .52 -4l =.75 -.56 -e45 -o57 -,43 -e32 -,06 -0 06 -, 06 ~-.05 cp
«09 225 «31 «37 14 205 .58 «55 46 «30 .02 -+03 «07 « 06 +05 06 CPT
«86 1.30 1.20 1,08 1.07 1.07 1.26 1.34 1,35 1.38 l1e32 1.02 «B7 82 284 «83 UB/ZUINF
“e13  -.46 =28 =.12 .01 .16 .35 .39 49 44 .43 .45 .34 .24 .18 «11 yE/UINF
~45 “e65  =.b1 .06 .15 .22 W17 W06 =12 =420 =434 w44 =,55 =,68 =467  =,082 =461 wo/UINF
~.13 ~e67 =51 -.52 -«56 -.59 =72 -.68 =469 - 77 - 67 -¢39 -. 18 -sll -,08 -.05 cp
+06 42 W01 =432 =437 =39 .00 .30 a4l .66 W67 .17 .16 .07 .05 .02 CPT
W87 1424 1,26 l.14  1.00 1,03 1,21 1,40 1.61 1,43 1,22 1,08 .96 .83 .86 «80 Ub/UINF
—e09 =ebb =32  =.24 .04 .26 .36 W43 47 W43 .40 .27 .38 W16 .13 «09 yy/UINF
-1.0 66 =462  =,10 .30 Y .40 10 —l11 =030 =.39 ~.56  =e6] =,62 =469 =66  =,6& wu/UINF
-e22 o4 =1,02 =-.79 -+59 -.50 =97 =-1.11 -a96 =1,07 -.85 =70 -.49 ~-e20 -.17 -o01 cP
-.02 W29 =430 =35  =,60  -,21  =.35 .08 037 .32 A3 =06 =.05 .00 .00 W05 Cpy
+85 le22 1.34 l.16 1.15 1.15 1.20 l.26 l.43 1.52 1.22 le16 .90 «82 82 «83 UB/UINF
=10 ks =,25  =,15 .00 .22 .25 .37 .39 .35 .36 .31 .27 .12 .08 <05 VR/UINF
-1.5 .71 =453 .15 .63 .53 .39 W09 2,03 =40 = 55 =468 =469  =,79  ~eTT =71 =465 g UINF
=422 -e66 ~=1,13 =1,00 “e91 ~1,00 <«1,15 =~1.06 =1,12 =~1.30 -.,82 -+83 -39 ~e29 -.21 ~-e12 cp
i .02 032 =26 =uk&  =,30 =47 =,66  =,38 .26 bb .28 .11 13 ~400 -,02  =.00  CPT
TABLE C3.- Continued
(d) R = 8. Continued.
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X/D = 8.81 R = 8,03 UINF = 38,5 M/SEC
2/0 = 8.3} PHI = 30.0 DEG
N\ Y8/
i «5,09 -2.58 =-1,07 =+57 ~. 06 45 .95 1,46 1,96 2.47 2.98 3,48 3.99 4,49 5,00 6.01
" z8/
© W75 1440 1,23 1,09 1,06 1,00 1.15 1,48 1,68 1,31 1,31 1,23 1,06 W86 .70 .75 UB/UINF
{05 =421 =,13 =07  =,03 =.03 =.00 .15 .22 +30 .28 .29 .22 19  ,15 .05 VB/UINF
1.5 | =a74 =054 .31 .59 .71 LT0 W51 .22 =ulé =456 =.69  =,Té =77  =,T8 =,83 =,70 WB/UINF
| sl =493 =.73  -uS1 .71 =.56  =.B0 =1,25 =1.1B  =.65 =,52 =,60 =,36 =.18 .23 .22 CP
28 439 =11 .06 =11 =05 =,22 403 L10 .49 ,To .56 .41 .22 .43 .27 CPT
W83 1445 1,64 1,26 1,13 1,07 1.35 1,45 1,65 1,60 1,45 1,25 1,07 .9 .79 .85 UB/UINF
W02 =,03 .06 =,00 .05 =.l6 =08 =02 402 .07 .15 .08 .03 406 =,02 =,02 VB/UINF
1.0 =a74  =.59 .18 .62 73 LTT .48 14 =20 =.49 =66 =76 <=,82 =479 =77  =,66 WB/UINF
fo=a02 =-.95 -.92 -1,01 =-.91 -.80 ~=1,15 =1,30 «1,38 =1.26 =1,04 -o.81 =.60 =35 -.01 «0h cp
D423 453,22 =,06  <,09 =,03 ~-,06 ~.18 .39 .58 .53  ,35 .22 .16 .22  .19] CPT
>
85 1,38 1,61 1,08 .95 1,13 1.25 1,46 1,52 1.48 1,39 1,20 1.04 .92 .80 .84 UB/UINF
W10 .06 .21 W11 =.03  =,16  =.19 =,19 .13 =08 =05 =07 =,06 =412 =.11  =.05|VB/UINF
05 = 7D =u53 .26 463 .74 469 .50 .16 =,16 =.53 =467 =,76 =~,846 =81 -,76 =.67 WB/UINF
“e0B -1.00 <-1.16  =.62 =,48 =,73 =98 =1.15 =1.22 =1.06 =.97 =79 -.49 =.22 =01  .03| CP
16 W19 .05 =,04 =02 .05 =12 .05 .16 .44 .43 .26 .30 .30 .23 .18| CPY
| .88 1.25 1,35 1,26 1,00  1.06  1.15 1,29 1.44 1,42 1,27 1,13 1,05 .89 91 .88 |UB/UINF
Jle .25 .23 .12 .06 -.09  =.29  =u35 =31  =.23 =27 =21 =10 =,18 =,16  =,06 VB/UINF
0.0 ‘ ~+69 -e61 24 »50 61 56 49 .19 =21 -.43 -.67 =76 - 79 =77 =72 =465 |WB/UINF
D as09 =76 21006 =.72 .63 =.59  =.6]  =.82  =,98 =1.03 =.76 =461 =,51 =417 -,12  .00| CP
W20 426 =,12 .09 -.0& -, 17 W06 00 .24 .26 .39 .30 .23 .27 .25  .21| CPT
| .89 1.08 1.9 1.08 1,00 .96 1,10 1,15 123 1,20 Lué 1,02 .91 o8O0 .86 .B5|UB/UINF
15 .39 .36 .25 .07 -.12  =.33 =4l =.45  —.6b =40 =,36 2,36 =433  -.23  =.15|VB/UINF
“e5  =u65 =456 .21 .36 .63 .45 .33 L1T  =,18 =62  =.60  <.71 2,73 =77  -,68  =.63|WB/UINF
2.08  =u48 =35  —.24 -2 —.25 =61 =,55 =72  =.68  =.01 =46  =,26 =400 -.02 06| cp
5 L6 .26 .12 =.03  =.11 403 =.02 403 .16 .22 419 .25 36,23 21| cPT
W87 .99 1,07 1,06 .90 .97 1.06 1,06 1,08 1.07 1.04 .93 .91 .90 .89  .84|UB/UINF
222 w41 .33 .15 .06 -.13  =.26 =462 =ubT  =u51 =41 =4e3  =,36 =433 =,26  =.13|VE/UINF
“1.0 | =.63 =52 .23 31 .31 .27 422 406 =415 =37 =.53  =.61  =,67 =05  =.65  =,62 |wB/UINF
“i02  =y24 =07 =,10  ,01  -,06 =.12  =.15  =,28 .38 =.34 =,19  =.01 =00 .00  .10| (P
G19 W18 .23 .15 =008 =.02 W12 .12 .12 W18 .19 .25 .29 .34 .29 22| CPT
.80 .98 1,02 .99 95 .92 .95 +99 97 1.02 98 -1 .88 84 .80 «89 [UB/UINF
24 46 25 «20 .07 -.17 ~-.22 =435 -e b2 -6 =46 ~b1 ~e32 =31 =23 ~.18|VB/UINF
<105 | =.83 =463 =.06 .09 L11 .05 L0B  =,02 =~,08 =.35 .46  =,57 2,556  =,63 =,66 =,60|wB/UINF
W16 =.07  ,02 .12 .00 .06 0B .03 =,03  =.09 =,07T .04 02 .05 .17  .06| CP
223 .29 .12 W15 =07 =09 405 L15 413 .28 .31 .28 .25 .26 ,30 24| CPT
TABLE C3.- Continued
(d) R = 8. Continued.
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i

x/D = 10,00 R = 8,02 UINF = 38,6 M/SEC
Z2/0 = 5,31 PHI = 30.0 DEG
Ys/D
—4,94 =2.67 -1,00 ~.50 0,00 .50 1.00 1.48 1,98 2.48 2.98 3447 3,97 4e46 4,96 5,95
7870
.79 +94 .98 .88 .07 .58 .93 294 «95 .95 .88 .87 86 .82 69 «83|UB/ZUINF
.22 .45 .30 .23 .06 -.07 -.22 -.31 ~-.37 ~40 =.37 -+34 -e25 =-s21 -.20 -+11|VB/UINF
1.5 -, 60 -.34 -.01 10 .06 .07 -.01 ~.09 .23 =-.37 -.47 -¢55 ~.59 =62 =67 =459 |WB/UINF
.12 -.06 .03 .12 -.00 .03 .09 .07 .02 .02 .05 .02 .00 « 05 .26 +09| cp
.15 .16 .08 - 06 -.15 -.18 .00 .06 .13 .18 .20 W21 .16 .15 .22 14| CPT
W87 .94 .95 .97 .95 .93 .94 .95 .92 $90 .92 89 .87 «90 «85 «85| UB/UINF |
.21 Y4 .26 .15 .06 -,08 -.19 -7 .32 =37 -.37 ~.33 -e29 =-e26 -.26 —.15¥VB/UINF-
1.0 -.54 ~.34 -.16 ~s05 -.02 -.03 -.08 -,15 - 24 ~.36 -39 -,49 =52 =454 ~e55  =,57 'WB/UINF
.03 -.00 .16 .07 -, 00 -.05 .05 .09 .10 .09 .03 .02 W02  =e02 .05 «061 CP
W14 .18 .15 .09 -.10 .16 -.02 .08 .11 .16 W17 .17 14 15 .13 .13  CPT
.89 .92 .91 .84 .92 .89 .93 94 .96 .93 .93 .92 .90 92 .89 +89 ,UB/UINF
«23 +31 .19 o110 <05 ~.10 -«15 -.21 -.27 -.28 ~.29 -.30 -.27 =27 -.22 ~¢15 [VB/UINF
.5 ~.52 -e34 -.20 -.13 -.11 .14 -.16 -.23 -.28 -.34 -.39  ~,43 -.07 ~450 ~s56  =,55 WB/UINF
.06 .08 .16 .10 .01 .01 .06 .10 .12 «10 .07 04 06 «01 .03 «03 cP
.16 .15 .07 ~.10 -.13 - 17 -.02 .08 .16 .16 .18 .17 .18 .18 .18 o13 cPT
.92 .91 .89 <89 .84 A9 .93 .93 .92 92 .90 91 .88 «85 «89 «89 UB/UINF
.23 .25 W16 W11 .02 -.08 -.10 17 =21 -.23 -.26 ~e25 =423 =423 =,18 ~,14 VB/UINF
040 ~.50 -.35% -.26 -.22 -.21 -.19 -.23 -.26 -.31 ~.35 -.39 -a43 -7 .54 =.52 =52 WRB/UINF
.03 .12 .16 .16 .04 .02 .06 W11 W14 12 W14 « 09 .11 ell .06 .08 cP
.18 ol .09 £ 00 ~.20 -.15 ~.01 .07 13 ole .18 W17 .16 ol8 .16 o17 CPT
.86 90 .90 .89 .85 <R3 90 .91 91 «90 90 .88 «88 «84 .89 «85 UB/UINF
20 .23 .15 .10 .02 -.04 -.08 -413 =17 =20 -.22 -e2h ~e21 -e21 =.21 ~+18 'VB/UINF
~e5 1 =49 -e37 -.30 ~.26 -.27 -.28 =-e29 =430 ~.34 -.37 =40 ~e43 =,45 449 =450 =451 'WB/UINF
.09 .12 .18 .13 .07 .07 .07 .10 .15 .15 .14 12 13 «11 .06 107 CP
W12 .12 .10 .00 -.13 -.15 -.03 W04 .12 .15 .16 W14 «15 o1l ol4 12 CPT
‘ <90 91 «91 A7 .83 .87 .87 91 «930 87 «91 «BY .90 .88 «86 «90 UB/UINF
.19 «20 12 .08 .02 ~.04 -.07 -1l -.14 -.16 -.17 -e19 -.18 -e17 -el7 -.16 VB/UINF
1.0 -4t -.38 -.33 ~.30 -.28 -.29 -.31 -,33 =436 =.39  -.40 ~-.43 -, 45 -.47 ~e49  =,49 WB/UINF
i .09 .14 .15 .10 .05 .03 .06 .10 W14 017 .15 o2 .10 .10 W12 «05 cp
. W16 .16 .10 ~,05 ~o17 .12 -.08 .05 .10 W12 .16 .13 .15 «13 .12 «13 cPT
| .87 .88 .88 .87 .83 .A3 .85 .87 .89 .89 .88 .88 .87 .88 .88 +86 UB/UINF
I 16 .10 06 W01 -.02 -.07 -.10 -.13 .14 =.16 =16 ~.18 =16 =,16 ~s14 VB/UINF
-1.5 -.49 .40 -.33 ~.31 -.31 -.32 =435 ~-.37 ~.38 ~e4] ~ 42 =445 -. b4 =.48 =e43  =.49 '‘WB/UINF
.08 .16 .10 08 06 .02 .05 .10 W12 .14 .15 .12 W11 «09 .07 .10 cp
.10 .12 =.00 ~.07 ~.15 ~.19 ~.09 .01 .08 .12 .13 .12 .11 «13 .11 el0 cPT
TABLE C3.~ Continued
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X/D = 11,91 p = 8,03 UINF = 38,5 M/SEC
/0 = 2,28 PHI B 30.0 DEG
YH/D
-5,01 =2.52 =-1,00 =,50 0,00 W50 1,01 1,50 2,01  2.51 3,02 3,52 4,03 4453 5,03 6,03
Z8/0
13 .82 . .75 .78 79 .79 .86 .13 «82 «84 «83 B4 +83 .85 +84 'UB/UINF
.18 19 .13 .09 .06 .03 -.01 -.03 =07 -.08 -,08 -.10 -.09 =.11 -.09 =07 VB/UINF
1.5 ~o49 - lb -a40 -e39 -, 38 -.35 -.63 -, 40 o4l =45 -.45 —-e47 -. 48 48 =49 =o51 WB/UINF
12 .20 .16 17 .15 .09 .23 .15 21 «22 .18 19 20 16 o164 W14 cp
o111 .10 .03 =10 -.10 ~.16 .04 .04 <09 10 .10 .12 13 10 W11 ell CPT
.87 .88 L48 .82 .BS RS .84 .89 .83 .86 .88 .89 .87 .88 .87 .85 UB/UINF
.14 .15 .08 .05 .03 -.00 -.05 -.06 -.06 =-.08 -.09 -el0 =11 =13 -.10 -.10 VB/UINF
1.0 ~bT  =e42 =40 =.39 =37 =,36 =40  =,40 =463  =,43  =,43  =,44 =,46 =446 <,4T7 =,49 WH/UINF
.07 «10 .11 .05 .05 .08 .12 .08 .15 ¢ 15 .04 o100 »13 «07 .10 «09 cp
06 09 «05 -.12 -. 08 -.07 ~a01 03 «03 .07 .06 «l0 o1l .08 .09 «07 CPT
»R9 91 .87 +85 .82 13 «83 .88 «90 «89 .90 «89 87 «90 .91 «91 UB/UINF
15 .11 .08 .04 .03 02 -.03 -.07 -.08 -e09 -.08 =e1l -e10 -ell =11 =.11 VB/UINF
.5 =48 =43 =40 =,41  =.40  =,39  =,4]  =,42 =.46 =,46  =,43 =45 =,46 =,4T7 =,48 =,48 WB/UINF
.05 06 07 «06 .07 .06 .08 .08 «07 .11 .07 .08 ell <06 .05 « 04 cp
.09 .08 -.00 -.05 -.10 -.07 -.07 .05 «08 .11 .09 «09 10 o1l W11 o1l CPT
.92 .90 .87 .80 RO N .86 86 .88 «90 .90 «90 .87 «90 .90 «89 UB/UINF
.16 W14 .06 .03 L05 =01 =,02  =,05 ~,06 =.08 =,10 «.09 =,10 ~sl4 =,10 =,11 VB/UINF
0.0 b6 =l Gh =82 = 46 = 41 =,38  =,38  =,43  =,45  =.45  =,44  =,45 =47 =46 =,47 =,47 WB/UINF
-.00 .06 .06 .10 07 .02 .01 W07 .06 .08 .08 .07 W14 .05 .05 .07 CP
«09 .09 -,01 -.05 ~.12 -.13 =10 -, 05 «05 <10 .10 «08 14 .10 «09 10 CPT
.86 WR7 .83 LR0 .79 .80 .79 L84 .87 .86 .87 .87 <90 .88 .88 «B9 URB/UINF
.15 .10 .07 02 03 -.07 =,02 =.06 *,05 =.07 =,08 <=,10 =,10 =409 =,11 =,09 VB/UINF
=5 ~ b8 = 85 e 46 = b6 =,43 =,45 =, 44 =,44  =,45  =.46  =,46  ~,47  =,45 =447 =47  =,A6 WB/UINF
.08 .10 .10 .03 .06 .12 .08 .05 .07 .10 .08 + 09 .09 .06 .05 .07 cP
.08 .07 01 =.13 -,12  -.04 =,09  =-,04 .06 .06 .05 .06 W11 .07 .06 .08  CPT
.87 .87 .83 .75 LA3 TR .83 .75 .87 .86 .87 .90 .86 .88 .88 +90 UB/UINF
.16 .11 .07 .05 .03 L0l =,03  =,06 =06 =406 =,09 =08 =,07 =10 =,11 =,10 yR/UINF
-1.0 -89 =.44 -.44 -89 -.64 -,48 -,39 .49 -85 =47 -7 =46 = hH = 4T =,47 =e44 \WH/UINF
.04 .05 .04 W11 .05 .13 -.03 .15 .02 .09 .08 .03 .12 .07 .04 03| cp
.06 W03 =,07  -,08 -,06 =-,03 =,18 -,04 =.00 .06 .08 .06 .11 .07 .06 05| CPT
.79 A7 .81 A7 .78 RO .78 .83 o 79 «83 .86 +85 85 .84 .81 «83 |yB/UINF
.11 +09 .03 .07 L00 -.03 ~.01 -,05 =04 -.06 -.07 -.08 -.08 “ell -,08 =12 |yB/UINF
~1.5% S BR =46 = 4T = 4R = 4B =47 =, 4B =45 =,4B =49 = 4B =48 =,4H =50  =,50  ~.4&|wB/UINF
.08 J04 .05 .06 L08R .05 W11 .02 .07 .10 .06 04 .10 W07 .07 .05 c¢cp
.06 03 =07 -.10 -.08 -,09 ~.06 -,08 -.08 .03 .03 .00 .07 .04 -,02 =,05] cpPT
TABLE C3.- Continued
(d) R = 8. Continued.
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X/0 = 12,10 R = 8,403 UINF = 38,5 M/SEC
Z/0 = 16,97 PHI = 20.0 DEG
Ya/Dp
~5,28 =2.67 <-1,10 =-.5R =05 47 1.01 1,52 2.05 2457 3.10 3.62 4415 4467 5.21 6,25
z8/0
«90 92 .92 «90 «90 «91 «91 .91 «930 90 .92 .90 -89 «90 «91 «91 JURZUINF
~.06 -.06 -.02 ~.01 «01 .01 <04 .06 .07 .10 .09 o1l .12 el1 .11 11 IVH/UINF
1.5 =33 -.28 =26 =25 =25 ~?5 =25 ~e26 =27 -.27 -.28 =30 ~«30 =30 =-.31 =+33 |WB/UINF
017 .17 17 «19 .23 24 21 «20 20 .20 17 .19 .20 ol6 »16 *15 (o]
«10 09 .09 «07 .10 .13 .11 W10 « 09 .09 oll .10 .10 » 09 .09 10 CcPT
«93 94 «95 96 «95 .95 94 .93 «93 87 .96 45 «93 94 293 «94 |UR/UINF
=10 -, 09 -.07 -.03 =.01 .01 W04 .05 .07 .07 .09 209 .10 .10 .10 «10 'vis/UINF
1.0 -.31 -.25 -.22 -.22 ~.21 =21 -.20 =02 ~.23 =-.26 -.26 =-.28 =28 -+28 -.30 -¢31 WH/UINF
.13 .12 .12 .10 .14 17 .16 W17 .16 «09 13 .12 .12 o1l W11 «07' CP
.11 .08 .08 04 «09 .12 .08 .09 e 09 «09 .10 .11 «09 <09 .08 .06 (421
«95 +96 94 «95 .97 « 95 «95 94 96 96 .94 94 «95 «95 95 «96 UB/UINF
-.11 ~.ll -.06 =06 <»03 =-.00 .02 06 <06 .10° .09 »10 o1l «11 .11 +08 VB/UINF
.5 [ =e31 .24 =-.20 =.20 =-.19 “.20 -.19 =-.20 ~.23 -.23 =25 =28 =28 -¢30 -.30 -.33 WR/UINF
.08 «09 o1l 10 10 <17 s 11 .11 =11 .12 e13 .12 o1l .09 .08 ce
.09 «08 .04 06 .08 .11 07 «05 08 10 «08 .10 o1l .11 .10 el2 CPT
«95 .98 «99 «92 «96 «97 «95 «95 .97 «95 .95 «94 95 «94 95 95 UR/UINF
=13 -.15 -.07 =.06 ~+03 <03 <05 <08 -08 <11 14 12 13 12 .12 »11 VB/UINF
0,0 =¢33 -e23 -.17 -el5 -.17 .16 =17 -.17 =21 ~.23 -.24 ~e?5 -e29 =30 =30 -+33 WE/UINF
.10 «05 «05 .10 «0R .13 .12 «10 .06 .12 .13 «09 08 «09 $07 £07° CP
o1l4 «09 .06 =.02 .03 .10 .06 .03 06 .08 .11 06 «10 .08 .09 .10 CPT
«95 97 1,02 1.00 98 96 .98 99 99 «96 .98 94 96 94 294 +93 UB/UINF
.13 =el7 ~.10 -.08 =03 02 .06 .09 .13 14 14 ola .15 .15 ol 12 VH/UINF
=e5 =33 -e22 -.13 ~.12 -.11 ~.16 ~eld -.13 ~e20 =.21 -.23 ~e26 =226 -.31 -e32 =+33 WR/UINF
07 06 -.04 .00 .07 «09 <10 04 +08 .08 07 o1l .10 $10 10 10 ce
.12 .09 04 .04 04 «05 .09 «05 1l .08 o1l 09 .08 «10 «11 .08 CPT
«93 1.01 1.05 1.06 1.04 1.07 1,07 l.01 1.01 1.02 .98 97 96 »93 « 96 »95 UH/UINF
-e16 =15 =-.11 .07 -.00 04 07 .12 W14 .15 15 .15 .16 .15 14 +13 VH/UINF
=-1.0 -.37 =23 -.11 -.08 -.10 ~.09 -.13 =11 =13 ~.20 ~.22 =26 ~+29 -+30 -.33 =435 WR/UINF
o1l 00 -.05 -e05 =.03 -.01 -.02 -.01 =02 .02 « 05 05 .06 «05 .06 «05 cp
13 <09 .08 .08 06 .15 .16 .03 $ 05 .12 .08 07 .11 « 05 .08 .08 cPT
.92 1.02 1,04 1.09 1.09 1.11 1.11 1.13 1.05 1.06 .99 .98 96 95 96 92 UR/UINF
tal16 =20 -.13 -.07 =.0? .06 .09 £13 17 .21 .20 21 .18 .17 .16 «13 VH/UINF
-1,5 . =.37 ~.24 -.11 ~.06 =05 -.08 =-.10 ~-.08 =12 -.15 -.23 =.26 -.31 ~.33 =235 ~¢36 WH/UINF
. .08 ~o01 -.03 =.05 “.06 201 -.05 =11 =-.08 =07 02 «03 03 .05 .03 «06 . CP
L 1«09 «13 .09 16 14 «25 «20 20 .07 .10 .09 .11 09 .09 .10 .05i CcPT
TABLE C3.~ Continued
(d) R = 8. Continued.
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X/0 = 13,10 R = 8,03 UINF = 38,5 M/SEC
Z/D = 14,16 PHI = 20.0 DEG
N\ v8/D
“5,15 =258 <1,04 =,53 0,00 W52 1403 1,55 2,07 2.58 3,10 3.62 4,14 4.65 5,17 6,20
287
092 1403 1,07  1.06 1,15 1,11 1,14 1,07 1,06 1.03 .93 W94 .91 .96 .90 «89 UB/UINF
~e12 =020 =,09  ~-,04 .01 .08 .12 .19 .19 .27 .25 .24 .23 .22 W17 <16 VB/UINF
1.5 “e3B =422 =409  =,046 =,06 =,06 =,06 =,12 =16 =419  =,21 =.28 «,31 =,33 =,35 =.37 WB/UINF
W16 =e02  =,00 =,02 =,14 =,05 =,08 -,07 -,12 -.04 .03 .04 .07 .01 .12 .14 cp
W16 13 .16 .12 .19 .19 24 .13 «07 .13 -.00 «06 05 10 .08 10 cPT
093 1.14 1,05 1.13  1.12  1.11 1,15 1.12  1.09 l.14 1,00 299 1.00 097 .94 +94 UB/UINF
o155 =419  =,15 =-,07 .02 .10 .12 .20 .19 .21 .24 .26 .23 .22 .19 .16 VB/UINF
1.0 -e36 -ol6 -,08 -.02 .00 .01 -, 05 =.11 -sll -.16 -.20 -.28 -. 28 -e33 =435 «.38 WB/UINF
W06 =eld =07 =i16 =15  =,13  =,16 =.1B =421 =sl7  =,16  =,02 =07 =,01 .04 04 CP
.06 .23 .07 .11 W11 .12 .18 .12 .03 .20 .07 .11 .06 «09 .09 .10 cPT
L9 1416 1,10 1.06 1,06 1,06 1,15  1.09 1.13  1.17 1,12 1,05 1,02 1.0l .95 +93 UB/UINF
.17 =222 -,18  -,13 -.03 W11 L4 .20 .22 .26 .30 .28 26 .26 .20 W14 VAZUINF
5 ekl =.19 .00 .06 .03 L03  =,01  =,00 =4l =,1R  «,22 =,2B  =,32 =,34 =,37 =,40 WB/UINF
W05 =420 «,20 =u17  =,14 =,22 =,21 =,31 =,28 «.26 =,17 =.16 =,13 =.09 =.01 .04 CP
.14 .23 W05 =401 =,02  -,12 .15 -.07 .08 .21 .23 .11 .08 .12 .08 09 CPT
93  1.18 1,08 W97 1.06 1,06 1,00 1,05 1,09 1.15 1,12 1.09 .99 1.02 1,01 .91 UHZUINF
~e21 =428 =,21  =,0H  -,0? .13 Wa .23 .30 .31 .33 .35 .31 26 .24 .15 VB/UINF
0,0 b2 -.17 .00 «06 .11 .10 .12 -.01 -.11 -.20 -.25 - 29 s 38 -e36 -4 0 -o42 WB/UINF
W05 =u26  =,26 =.21 =.21  =.27  =,21  =.29 =,33 -.33 =,21 =.20 =,06 =.13 =,09 03 CP
W12 W26 =,03  =,25 =.07  -,17  -.18  ~,13  -.02 .16 .23 .20 .18 .10 .15 06| CPT
W94 1,06 1,12 1,01 1,06 1,04 1,01 1,15 1.06 1.19 1.11  1.07 1.13 1,03 .97 .93 |UB/UINF
~e22 =433 =,21 =412  =.02 W6 .20 .32 .36 .31 .31 .31 .31 .23 .25 +13|VB/UINF
-5 ~bl =, 20 .10 .23 .73 .17 .11 W03 =a14 =.19 2B =432 = 38 =.4] =42  =,43|WR/UINF
~e05  =.19  =,63  =,25 =,32 =.35 =,36 =,45 =,35 =,43 =,35 -,22 -,26 =,20 =,10 =,01] CP
.08 W09 = 11 =.16 =019 -,21  =.27  =,02 =.07 .14 .07 .13 .27 .09 .09 06| cPT
L,96 1,07 1,05 1,09 1,03 .96 W98 1,05 1.10  1.12  1.18 1410 1,08 1,09 .98 +92|UBZUINF
~-e20 -e29 -.26 -,06 -.01 W16 .23 .29 «32 «33 .31 «33 30 25 o264 o 14 (VR/UINF
-1.0 ~49 -,23 .26 .27 .35 .28 .19 .12 W03 =422 =.28  =.37  =,389  =,61 =,50 =,46|WR/UINF
wo05 web2 =40 =8B =y463 =22 =42 =42  =,46 =,53  <,48  «,30 =,25 =432 =,07 .01 CP
16 =214 -.15 -s22 e lh -.19 - 35 -,21 ~a15 -.10 .10 «l7 «17 «11 21 .07 cPT
.93  1.16 1,05 W87 1,08 .98 1,06 1,11 1.21  1.12  1.21  lele 1,08 1.08 .07 +93|UB/UINF
.19 =30 ~,21 =17 -,01 .14 .15 .28 .28 .34 .27 $30 .27 .22 .20 «14|VR/UINF
-1.5 .56 =22 .22 .45 .63 .38 L3R W4 =,06  =.29 .29 =449 =447 =,5] =,52  =.49|WB/UINF
<008 =.55 .46 =426 =,69 =,4] =,46 =,60 =,80 =458 =,57 -,45 =,3% «,26 =,19 =,06| CP
LS =e06  =,27 =425  =,13  =.2B  =,22 -.27 =,26 -.13 .06 .26 W11 .23 .07 .07 cpT
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(d) R = 8. Continued.



o€l

X/D = 14,00 = H,03 UINF = 39,3 M/SEC
270 = 15,30 PHI = ?2n,0 DEG
YR/D
-a51 =.01 ) W99 1,49 1,98 2,48  2.98  3.68  3.98 4,48
ZB/0
1.01 1,08 1,06 L98  1.05 .99 .97 97 .95 'S4 294 |UB/ZUINF
-.09  -,00 .08 .10 W14 W14 .18 W19 .20 .20 .21 |VB/UINF
1.5 =12 =.ll 0 =012 =12 =.16 0 = 1B =,?21 =,22 =426  «,30 =,3]1 |WB/UINF
.08 -,21  -,18  -,11  -,19  -,15 -,10 =,12 -,08 -.05 -,07 cP
~e04 -,03 -,03 -,12 ~,05 ~-,12 -,07 =,09 -,07 =,03 =,05 CPT
l.06 l.10 1.10 1.03 1.05 l.04 «99 .97 97 T +96 |UB/UINF
-.05 =~.00 .07 W10 .15 .15 .20 .20 .21 .26 .19 |[VB/UINF
1,0 =e08  -,05  -,10  -,07 -,07 -,12 =.18  =,24 =,23 <,30 -,30 |WB/UINF
=elB =021 =17 -,13 =21 -.19  -,1%  =,13  -,13 =-,08 =-,10 ce
-.064 .00 206 ~005 w08 -,08  =,09 =,09 ~,07 =,05 =,04 cPT
1.16 1,12 1,16 1,08 1.09 1,07 1.07 1,03 1.06 .98 +97 'UB/UINF,
-, 06 -.02 .07 ol 17 22 .22 .28 .23 25 22 VB/UINF .
¢S =a05  -.01 -,04 =,04 .07 ~,13  ~,15 =,22 =25 =,30 «,31 WB/UINF
=032 -e25  =,29 .29 =22 =26 =27  -.16 =,22  «,10 =,l4 cp
.05 .02 06 -, 10 .01 -,03  -,05 .05 .03 .01 =.06 cPT
1.10 1.08 1,08 1,08 1,08 1,13 1,13 1,13 1,05 .95 .95 UB/UINF
-.10 -.06 .06 .16 .20 .22 .26 .25 .27 .27 .26 VB/UINF
040 L04 .02 .02 W06 =002 -.09  -,15  -,19  ~,24 -,28 -,35 WR/UINF
=e34 =029 -,1B 0 =27 «.34 2,36 =,32  =,35 =,19 -,13 =,13 cp
-.11 -2 -0 -,07  -,12 .00 .05 .03 205 -.08 =,03 cPT
1,05 1.03 1,00 1,04 1.07  1.11 1,06 1,11 1.03 1,06 1,03 UB/UINF
-.15 ~-,04 .12 .15 .21 .27 .28 .25 030 .26 .26 VB/UINF
-5 .02 .07 .10 W05 =.02  ~03  =,10  =,20 =,26 =,30 =-,34 WH/UINF
=e36 =03 =,30 ~.33 =33 -,32  ~,36 =,31 =.28 =,28 =.26 cp
~e23 - 2H  =,26 -=,?22  =.13  -,01 -,1% W04 =,07 01 -,01 cPY
1,02  1.03  1.00 1,08 1,064 1,07 1,25  1.09 1,09 1.11 .98 UB/UINF
-s13  -.04 .11 W20 .20 .34 .28 .34 .32 .30 .28 VB/UINF
-1.0 .19 .25 W17 .09 07 =00 -.09  -,27  =,33  <,37 =,40 WH/UINF
Cmeb5 =037 =37 .52 =,39  =,45  =,62 =.39  =,36 .40 =.19 cP
~e35 -,23  -.33  -,29 -,25 -,18 .03 .00 .06 .02 .03 CPT
1.06 W99 1.00 .94 1.07 1.20 1,13 1,08 1.09 1,08 1,08 UB/UINF
-.15  -,02 .10 W26 .29 .32 .34 .39 $37 .30 +26 VB/UINF
-1,5 .30 .30 .33 .26 .10 W02 =12 =.23  =,35 «,36 =.42 WR/UINF
=51 =.45  =.33 -.35  -.53 -,56  =,53  =.43  =,38 w42 =,42 cP
=27 =037 -7 =34 -2 -,02 -,12 -,05 08 -,03 -,00 cPT
.

TABLE C3.- Continued

(d)

R =
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Continued.
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X/D = 15,1R = 8.03 UINF = 39,3 M/SFC
Z/0 = 11.98 PHI = 20,0 DEG
Y8/D
-49  0.00 .51 L99 1,48 1.98 2,488 2,95 3,45 3,94 4,46
28/0
1,26 1,02 .93 1.05  1.14  1.12  1.18 1,18 1,15 1,10 1,03 juB/UINF
“.14  =,00 =-,01 .22 .30 .35 W40 .39 .33 .30 «26 'y /UINF
1.5 .36 .45 .43 .41 W21 =u07  =e22 =24 =440 -,64 = 47 \WB/UINF
“.B&  =,54  =,51 =,68 =,66 =-,71 =,T1 =,71 =,55 =.5 =37 c¢p
=a17  =,30  =,45 =,16 =,22 -,32 -.11  -.10 W06 =,03 ~,02 cpT
1.00 1,02 1,03 W97 1,07 1.23 1,20 1.23 1419 1,23 1,10 'ys/UINF
-. 04 W02 .12 .15 2k .26 .22 .31 .27 .27 «26 VB/UINF
1.0 4B .56 .56 W45 .37 017 =17 =,30  =.40 ~e47 =451 WB/UINF
=063 =,53 =,6]1  =.55  =,67  =,R& =,84 =,T7T .68 =.65 =,44 CP
=439 =,18  =,26  =.38 ~,32 -.26 -,31 =,06 =~.03 .17 .10 cpt
1.00 .91 1,06 1,13 1,23 1,38 1,22 1,25 1427 1.30 1,11 UB/UINF
-.07  -.07 .09 -,00 .70 .18 .24 .26 .20 17 «20 VB/UINF
.5 .54 .60 .59 .45 .36 W08 =,09 =,39 -,37 =,46  =,57 WH/UINF
-, 67 -.54 -.60 -.75 -.87 =1.,07 -.81 -.70 =97  =.82 -.49 cpP
=037 =436 =,16  =,25 -.16 =,11 =.25 09 =417 W14 .11 cPT
1,06  1.07 1.14 1,16 1,21 1,39 1,43 1,17  1.18 1,22 1l.11 UBZUINF
W05 =.02 030 -,01 .12 .13 .09 .20 .14 .11 .10 VB/UINF
0.0 .56 L64 .59 .55 .25 W04 =,12 =42 =443 =,52  =,56{wB/UINF
“ 66 =.64 =,T3  =-,70 -,88 =-,48 =1,05 =,68 =,79 =,72 =,45] CP
~e?6 =408 -,08 =-,05 =,34 =,01 W05 -,09  -.18 .05 11| cPT
1016 1,02 1,13 1,12 1,727 1.649 1,38 1,60 1.29 1425 1,11|UB/UINF
.04 S22 -.0s 02 =02 W01 .04 .02 .06 .05 .07 |VB/UINF
-5 .51 .60 .56 .56 .31 W03 =.15  -,60 =.52 =.53  «,58 WB/UINF
=77 =.59 =,71  =,Rl  =.76 =1,23 =-1,05 =-,88 =69 =77 -,54| CP
~ 16 =418 =11 =.25 =05 -.01 -,11 .25 .24 .09 .03 CPT
1.02 .99 1.09 1.0 1,28 1.37 1,47 1,39  1.17  1.14  1.13|UB/UINF
L9 -.02  -.03  =,13  -,13  =,12 =,06 =,07 =.02 =.,03 ~,05|VB/UINF
-1.0 W47 .56 .55 .52 .28 L02  =.2]1 =.38 =51 =.56  =,59 |wR/UINF
=51 -e43 -.54 ~.06 - 487 -84 ~l,11 -.78 -.68 -s bl -.58 cP
=019 =,13 =,06  =,00 -,11 .07 W11 .31 -.03 .19 05| cPT
1.06 W98 1,10 1,12 1,76 1.31 136 1,32 1.33  1.19 1,10 |uB/UINF
.15 01 = 07 =.12  =,17 = 17 =.18  =,16  ~.08 =.05 =,09|VH/UINF
-1.5 .45 W50 47 6?7 .26 06 -.16 -.30 -abb -¢53 =256 | WB/UINF
— 46 =.39 =47 =.52  =,81 =.63 =.73 =.74 =81l =61 =,54| cCP
-.09  -,16 =,03 -.06 -.11 .12 .13 Wl .17 .10 L00{ CPT
TABLE C3.- Continued
(d) R = 8. Continued.
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X/D = 35,00 R = 8,064 UINF = 38,7 M/SEC
2/0 = 18,00 PHI = 14,9 DEo
Y8/D
~s49 0,00 .50 .99 1,67 1,97 2.46  2.94
28/D
1,03 1.07 1.07 1.04 1.06 1.00 1.05 1,01 |UB/UINF
=07 =405 .00 .11 .16 .18 .21 .26 |VBZUINF
1.5 .04 .09 .09 .06 .03 .01 -.06 -.16 |WB/UINF
“el7 =25 =,20 =,21 -.27  =Jle =,27 -.13 ce
=09  =,10 -.05 =-,12 -,12 -.10 -2 =01 CPT
1,07 1.05 1.01 1.10 1.06 1.03 1.05 1.06 |UBZUINF
-.03  -.02 .05 .07 .12 A .21 .20 [VHZUINF
1.0 W13 .14 s 16 .07 W07 .03 -.05 -, 07 {WH/UINF |
=23 =420 -,16 =,32  =,72 -.25  =,26  -,2% cP
=405 -.09 -.12 -,09 -.07 -.16 ~.10 ~-.08 cPT
1.06 1.03 1,01 .99 1.07 1,06 1.11 1.05 |US/UINF
S =el2 =403 .06 «0R .15 .17 .18 «23 [VBZUINF
.5 .19 .19 .19 .20 .10 W00 =,02 =,08 |WH/UINF
=14 =419 -,20 -,18 -,25 =.19 =,36 -.29 o2
-.01 -e10 =413 .14  =,06 ~,02 -,09 -,14 cPT
1.05 1.05 1.08 1.10 1.12 1.10 1.16 1,07 UH/UINF
-.07 -.02 .02 .09 .10 .15 .15 .23 VB/UINF
0.0 .15 .29 .20 .19 .16 .13 .03 -.13 WB/UINF
=24 =422 -.31 -.31 =37 =.35  -,46  =,29 cp
~.11 -.03 -.11 -.0% -, 08 -.10 -.09 -, 086 CPT
1,02 1.06 1.06 1,05 1.09 1,07 1,02 1,03 UB/UINF
=07 =402 .03 .06 .10 .15 .12 17 VE/ZUINF
=.5 .26 .32 .27 .22 .13 .05 .00  -,02 WHIUINF
- 17 =22 =,26 =.26 =,21 =030 -.27 -.32 cP
-,06 .01 -.06  =,0R .00 -.12  -.21 -.23 chr
1,02 1.04 1.11 1.06 1.01 1,08 1.11 1,11 UH/UINF .
~.04  =,01 .01 .05 .09 LOR .15 W07 VBAUINF
=1.0 .26 .29 .33 .28 .17 .03 08  =,02 WB/UINF
-.21 -.20 -e33 -,24  =,25 =-,?1 -.33 =-.39 (o]
-.10  =-.03 03 =07  =,19 =,06 =,06 =,15 cPT
1.05 1.05 1.05 1.02 1,09 1.12 1.15 1,11 UB/UINF
-.01 .01 .07 -,05  -,04 W06 .07 .07 VB/UINF
-1.5 .30 <31 .27 W27 .17 .15 W06  =,07 WH/UINF
-.21 ~e22 =420  -,20 =,30 ~.41 -.38  =.37 P
.00 ~e02  =.02 =,07 =,06 =,13 =,05 =-,12 cer
TABLE C3.-~ Continued
(d) R = 8. Continued.
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€EL

X/D = 45,00 = 8,03 UINF = 39,2
Z/0 = 19,50 PHI = 10,7
Yo/
=1.01 =51 -,00 «50 1.01
z8/0
1,064 1.01 1.06 1.02 1.05 UB/UINF
~e10 - 06 =-.01 - 02 .06 VB/UINF
1.5 09 ell .12 .07 »146 WB/UINF
=-.15 ~elé -.18 =10 -.18 cp
=405 -e10 -.04 ~.06 =.04 CcPY
1.01 «99 .98 1,10 1.11 UB/UINF
-.,08 =08 =-.01 03 <06 VB/UINF
1.0 .08 e19 .13 .22 «13 WB/UINF
-.07 =11 ~e16 -.30 -.26 cpP
-s03 -.08 -el7 -.04 <00 CcPT
.98 «99 +99 1,00 <98 UB/UINF
-, 10 -.09 -.01 .01 W10 VBZUINF
S 16 .18 22 «23 «21 WB/UINF
=, 09 =13 ~.15 =11 -.12 cpP
- 09 =.10 =12 -.05 -.11 cPT
1.05 «98 1,04 1,03 «99 UH/UINF
~.08 =05 -,03 02 «02 VB/UINF
0.0 24 27 .28 «20 21 WB/UINF
17 =12 =15 -.21 -e17 ce
01 =09 .01 -.09 -13 CcPT
1.01 1.06 1.05 1.08 1.02 UB/UINF
~s10 -s04 =02 -e01 «03 VB/UINF
=5 026 26 .28 .27 «26 WB/UINF
-.14 -+19 -,18 -.21 .12 cP
-+03 +00 .00 .05 -.01 CPT
1.00 1.00 1,02 1,00 .98 UB/UINF
=409 ~a04 .01 .05 02| VB/UINF
-1.,0 »29 «30 .29 .29 25| wB/UINF
-e15 =07 -.18 =11 -.12 cp
=405 «03 -, 04 -.01 -.09 CPT
1.00 1.04 1.06 1,10 1.06| UB/UINF
«01 =01 -.03 =-.006 -.07| VB/UINF
=15 22 .28 27 «30 W23 WB/UINF
~e22 -.18 -.13 -.19 -a17 cp
=16 -s02 .03 11 -,03 CPT

TABLE C3.- Continued

(d)

R

8.

X/D = 14,00 = 8,06 UINF = 19,8 M/SEC
/D = 15,30 PHI B 20,0 DEG
Y8/0
=.51 -.01 49 «99 1.49 l1.98 2.48
28/0
93 .96 1,03 lelé l1.12 .93 +95 UB/ZUINF
-, 05 .02 .07 «06 .11 ol4 «20 VB/ZUINF
1.5 =14 -.,18 -419 -.14 - 12 =22 -.22 WB/UINF
-.12 -.07 -,07 -2 =-,70 =402 -, 04 cp
-.73 -.11 04 .09 W08 -.09 - 04 CPT
1.08 1.11 1.08 1.06 1.08 1.07 1,03 UB/UINF
.02 + 04 W11 16 .08 .18 «15 VB/UINF
1.0 =11 -.06 -,08 .11 -.07 -.11 ~o18 WH/UINF
-.19 -e22 -.12 -a17 -.20 21 - 09 cpP
~,NZ W01 08 W00 =02 -,03 .03 CPT
1,03 1.07 l1.12 1.21 lol4 1.0% 1.06 UB/UINF
-ell «01 .04 o1l 17 .19 .18 VB/UINF
5 -.08 -.05 -e13 -.10 -, NA -,08 -e15 WB/UINF
-7 -~e23 -.27 ~27 - P8 ~e20 -.27 cp
-.15 -,08 01 71 06 -.05 -.10 CPT
1.09 1.15 1.17 lelb 1.10 1.16 1.03 UB/UINF
- 04 -.00 .05 .12 .12 .23 «21 VB/UINF
0.0 .02 -.03 -.06 N2 =-,03 -,07 -,16 WB/UINF
-.36 -e32 -.23 -.40 -.76 ~+31 -.23 cp
.17 -, 00 15 -, 03 -eNb +08 -.10 CPT
1.09 .95 l1.06 «99 1.05 1,13 1.06 UB/UINF
-.07 -.00 .04 14 .19 .23 .27 VBZUINF
-5 W07 .00 .06 .08 02 -.00 ~,17 WB/UINF
-.b] -.29 -, 04 -.31 -.79 -.33 -2l cp
-,20 -.38 10 -.31 ~alb -.00 .02 CPTY
1,00 1.01 1.06 1.09 1.06 1.18 1.07 UBZUINF
- 07 .03 .07 .18 «2b 14 28 VB/UINF
=-1.0 ‘.18 W11 .02 .01 -.10 + 05 -.17RNB/UINF
-.33 -.34 -.32 -.36 ~e34 =61 =40 cp
~e29 -.30 -.19 -.15 -.15 -.20 -e15 CPT
1.09 «80 o7 lall »99 .99 1.21 UBZUINF
=10 ~sl4 .13 .18 .27 o4 + 331 VB/UINF
-1.5 .10 27 .19 ol .07 «00 -, 16| WB/UINF
- b4 -.19 -.19 -u46 -o bl -.35 - bb [of ]
~e?P2 - 86 ~ 455 -.16 -.139 ~+31 .16 CPT
Concluded.
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el

X/D

= 2,00 R = 10,02 UINF = 24,6 M/SEC
2/0 = 6,00 PHI = 52,0 DEG
¥8/0
0,00 .50 W76 1,02 1,27 1.52 1,77 2.03 2,53
78/
4,53 6,88 4,50 3,79 3,18 1,81 1.28 .17 .51 |UB/UINF
.05 .57 .65 .89 .98 1.02 .79 280 «39 [ VH/UINF
1.5 1,66 1433 1,32 .87 W40 =,18  =.58 <=1,02 =1,09 {WB/UINF
“8432 =9.58 -8,67 =-T7.07 -7,12 =-4,10 =3,73 =1,87 =,91 cP
13,98 16.28 13.44 8,21 3,29 =,76 =2.12 =~,60 =,30 CPT
2,672 3.00 4,29 3,87 3,79 2,95 1.8l 1,24 «58 | UH/UINF
.13 46 59 .74 87 1.09 .98 .71 «29 | VH/UINF
1.0 .79 .75 .78 .76 .54 233 =~.31  =.73 =1.21 |WB/UINF
[ =6,17 =6.46 <-8.38 =7.12 =7,32 =6,10 =-4,52 =~4,06 =1,57| CP
42 2447 10,49  B,37  T.46 3,06 =-1,15 =2.48 =-,68 cPY
1.37 1.71  2.87 3,37 3,23 3,23 2.15 1,69 +91 | UBZUINF
~a11 .34 .31 .51 .68 .81 .94 .72 +36 | VBZUINF
.5 1.08  1.06 .57 W27 W01 = 11 =63 =1,12 -l,46 | wH/UINF
(=650 =6491 =6,76 =T.08 =6,58 =6,42 =4,70 =4,16 =1,92 cP
T-2e44 =1.76 1,01 3,77 3,50 3,87 25  =.50 .17 ceT
[ W97 2,03 2,07  2.77 2,82 3,01 2.73 1,88 1,08 | UB/UINF |
i ! =433 =445 =,37 .26 .15 .15 .35 .09 .08 | VH/UINF
" 0.0 1.53 1,07 .60 W10 =40 =,45  =,56 =,99 «1,21 | wB/UINF
i 123,49 -6,06 -6,08 =5,75 =6,27 =7,05 =6,80 =4,79 =2,88 cP
| 1=1.08 =1.55 -2,27  1.10 .94 1,35 W16 =1,25 -1,23 cPT
| : !
' A 1.32 1,81 2.17  2.08 2.10 2.25 1,37 «87 | URZUINF
! =445 -.96 =1,14 -.87 -.5R =,66 - .45 ~.33 =455 | VB/UINF
I =.5 1:34 97 .78 06  =,32  =,74  =.89 «1,19 =1,22| WBZ/UINF -
’ (=1,59 =3.56 =3,76 =5,82 =5,22 =5,11 =-5.08 =3,27 =1,80| CP
V [ .03 =94 45 =1,34 -1,41 -.88 .03  =.85 ~,23 cPT
] " .87 86 1,11 1,39 1.45 1,49 1,29 .98 +76 | UBZ/UINF
! “s07  ~,T4  ~,B2 =,87 =,87 =,91 =~,85 -,B4 =,62| VB/UINF
=10 .72 .66 61 W08 =27 =.61  =.66  =,92 =le16| WB/UINF |
1,23 =.60 =1,14 =2.11 =2,32 =2,29 =-2.36 =1.52 <=1,07 cP
‘ -.9¢ .13 S8 =,39  -,37 13 =.53  -,00 24 cPt
J .55 .85 W17 .84 .99 96 1.0 .88 .78 | UB/UINF
© .00 -e37  =,55  =.66  =,64 =,69 =,68 =.66 =,72| V4/UINF
k-\.s Y .18 16 -,01 =.24 =,51  =.63 =~,77  =,80| WB/UINF
! T =19 =423 2,06 =419 «.71  =.50 =.75 =.73 -,62 cp
[ =56 =434 =,12 =,04 =,27 .17 .14 .08 .15 CPY

TABLE C3.- Continued

(e) R = 10.
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GEL

X/0 = 1.82 R = 10,06 UINF = 24,6 M/SEC
Z/D = 7,70 PHI = 52,0 DEG
YB/D'
0,00 .50 W76 1,02 1,27 1,52 1.77  2.03 2.53
28/0
2,52  1.73  1.35  1.10 .84 57 .38 48 «39 UB/UINF
W11 W61 W71 .76 W77 W77 .50 .56 .48 VB/UINF
1.5 .90 .88 .36 229 =,11  =,58  -,91 =,70 =~.86 WS/UINF
-2.86 =1,22 =2,02 =1,50 =1,39 =,62 ~.11 =,60 =,01 cp
3439 1.93  ~.55  ~,62 -1,09 -,36 Jd0 -.56 .11 CPT
3,56 3,30 3,08 2,67 1,83 1,31 .88 .76 «57 UB/UINF
.12 .59 .71 WA3 1,06 .95 1,11 66 +33 VB/UINF
1.0 1.17 .96 .86 o4l W23 =421 =439  =,58 =.92 WB/UINF
-3,82 -3,80 -3,21 =-3,63 =-2,75 -2,22 =1,29 =-1.88 =.,92 CP
9,50 7.54 6,70 3.47 .78 =56 =,13 =1,52 -.63 CPT
3,35 3,49 3,68 3,59 2,98 2.50 1,78 1,13 +94 UB/UINF
.10 .45 .68 .87 .88 1,06 W81 .A3 50 VB/UINF
o5 84 .88 .70 .49 .38 .12 =J11 =.53 =.92 WB/UINF
~4.66 =3,97 5,58 =5,75 =4,78 =3,33 -3,83 =2,79 -2.37 CP
6445 B4l 8,19 7,40 4,15 3,13 -,96 =-1,54 =1.,38 CPT
1,90 2.63 2,76 3,50 3,11 2,97 1,97 2.0l 294 UB/UINF
.21 - .63 .75 .78 .98 .92 .71 o46 VR/UINF
0.0 .70 .50 146 .39 .30 W10 =.03 -,62 =1.13 HH/UINF
=3,56 =4,53 =4,49 =5.5H 4,92 -5,15 =-3,82 =4,39 =2,5] cp
=e36 1,97 2.84 6,66 64,63 3,75 =,06 =,44 -1.12‘ CPT
1e51 1449 2,25 2,60 2,90 2,89 1.77 2,37  1.25| uB/UINF
.13 .33 .50 .70 .58 W70 1.32 .69 233 | VB/ZUINF
-5 «99 .90 .57 W17 W02 =,29  =.31  =,50 =1.20| WB/UINF
=3.28  =-3,69 =4,26 -4,98 =-5,42 -5,60 -3,23 =-5,04 =~3,54 ce
=.99 =-1,31 +39 1,36 2,43 2,46 W77 .36 =1,43 CPT
136 1,53 2,24 2,52 1,91 2,5 2.38 1,68 +94 | UB/UINF
=07 40 ~,24 .08 .32 .32 56 W60  ~,02| VH/UINF
-1.0 1,20 .97 .31 13 -,02  -,43  =,67 =1,05 -1.26| WB/UINF
«3,27 =3.77 ~4,50 =6,49 =3,95 =5,20 =4,35 =3,45 =3,01 cp
=96 =1,30 =,30 96 =1,17 W60 1.1l =,12 =1,51 CPT
1410 1.38 2,03 2,10 2,57 1,92 1,78 1.18  1.,09| UBZUINF
=-.30 ~,92  -,71 “443  =,36  =,08 ~,19 27 =06 VB/UINF
-1.5 1.19 66 .50 W36 =,36  =,60 =,86 =1,46 =1,42|WB/UINF
2417 =2.50 =4,12 =4,19 =5,39 =-4,23 =3,98 =-1,92 «2.36 cp
=e43  -.30  =,21  -,65 .53 =-l.,16 =-1,01 69 =.13 CPY

TABLE C3.- Continued

(e)

R

10.

Continued.
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X/D = 2,03 R = 10,01 UINF = 30,8 M/SEC
2/D = 6,00 PHI = 51,9 DEG
YB/D
0.00 .51 W75 1.0 1,26 1.52 1.77  2.01  2.52
Z8/D
4,58 4,52 4,39 3,97 2.8? 2.03 «94 «94 «55 |UBZUINF
12 48 .67 +87 «90 «50 «95 .69 «32 |VB/UINF
1.5 1,30 1.29 1,21 .84 W40 =,18  =,75 =,83 =~1.06 |wH/UINF
-8.84 =8408 =-7,40 =T.36 =5,32 =-4.69 +2,25 =-2.55 =l.280 cp
16,07 14,37 13,79 9.56 2,80 ~-.68 =-,90 =-1,48 ~,73| cPT
2,30 3,60 3.54  3.82 3,61 3,15 2,24 1,48 461 |UB/UINF
.11 +36 .52 .84 .91 .91 .78 .79 248 | VB/UINF
1.0 .76 W70 W15 .59 .36 W22 =427 =.T6  =1.26 |WH/UINF
=5,53 7,06 ~7,28 =-6,63 =6,63 =-5,82 =5,51 =3,91 =1.,2%,| CP
-,58 5.97 S,49 8,55 6,76 4,22 =75 =1,53 -.05 cPT
1,03 1,93 2,28  3.25 3,32 3.06 2.59 1,99 1,05 |UB/UINF
-.25 W15 .60 .53 .59 .72 +58 W66 +19 | VB/UINF
.5 1,33 .87 .65 .22 09 =423  =.60 =.81 =1.17 |wB/UINF
23452 =5¢53 =6,07 =6,26 =6,96 =-6.06 =-6,21 =4,98 -3,00 CP
-1.60 =1.97 =1,21 3,87 3,68 3,08 232 -1.10 =1.49| CPT
.82 1.87 2.38 2.72 3.16 2487 2447 1,91 «99 | UM /UINF
-o31 ~-s48 -.28 -.15 28 .32 .22 27 «10 VHB/UINF
0.0 1.63  1.27 .76 239 2,25  =,45  =,75 =1.03 =1.36 wRk/UINF
'=3,30 =5,31 =5,40 <=6,26 =6,27 =6,11 =6,14 <=4,90 =2,55 ce
.85 =.9] W04 W66 3,07 1,60 =433 -1,07 =.70  CpY
W76 1436 2,03  2.41 2,42 2.21  1.72  1.48 «96 UB/UINF
o246 =476 =1,01 =482 =,61 =,36 =.23 =,27  ~.37 Vh/ulNF
-.5 1,45 1.22 .66 W25 =425 =460 =1.01 =1.12 =1.26 wH/UINF
2409 =3,25 =4,36 =5,12 =4,96 <~5,22 =b4,46 =3,86 <=2.,26 CP
=32 =,32 .29 .53 41 -,7B -1,38 =1,30 -,59  CpT
| .67 W84 1,26 1,29  1.47  1.50 1,48 .97 «79 UB/UINF
; W09 =e76  =.90 =.95 =,89 =,85 ~=.61 =.63 =,58 VK/UINF
-1,0 .94 .81 .53 W38 =,26  =,55  =,75 =1,10 =1¢10 wh/UINF
~eBT  =.76 =1.51 ~1,91 =2.74 =2.91 =3.14 ~1.98 <l.s44 CP
-.53 .18 WJ1 0 =,19  =,70  -,61 =1,00 =,41 =,28 CPT
«87 .82 90 94 .87 .99 .87 «93 «82 UB/UINF
09 =443 =,52  =,70 -,7TR  -,86 =,71 -,68  =,57 VB/UINF
-1,5 40 -1 W21 .08 - 24 -.45 -T2 -.73 ~e91 WB/UINF
=e47 =425  =.31  =.34 =,56 =,8]1 =,76 =1,00 ~.,85 CP
'n L =455  =.34 ~,18 04 =.14 .13 W03 =.12  =,02  CPT
TABLE C3.- Continued
(e) R = 10. Continued.
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X/D = 2401 R = 10,06
/0 = 1,15
Y8/0 o
0,00 .51 .15
78/0
2,97 2,35 2,11 UB/UINF
A7 ST .73 VB/UINF
1.5 .93 .68 .45 WB/UINF
«3,27 =2.50 -2.76 CP
5.63 2,90 1.52 CPT
3.61 3,38 3.10 UB/UINF
204 .58 .71 VB/UINF
1.0 299 .86 .67 WB/UINF
~4.06 =3.62 <-3.68 CP
9.39 8,23  6.13 CPT
2.64 3,56 3,22 UB/UINF
-,06 48 +73 VB/UINF
.5 J65 .61 .61 WB/UINF
-3.72 ~5.10 -6,08 CP
2.80 7.55 6.50 CPT
1.67  2.21  2.74|UB/UINF
«01 39 <59 [VB/UINF
0.0 L1554 .35 |WB/UINF
=3,29 ~4.03 4,96 CP
-.93 .34 2.17] cPT
1.19  2.01  2.21|UB/UINF
-.09 12 +38 |VB/UINF
-5 | 1,25 .82 .57 |WB/UINF
=2:94 ~4,05 4,12 CcP
-9 =.26  .29| cPT
1.02 2,17  2.55|UB/UINF
-27 =13 -.12|vB/UINF
~1.0 | 1.33 .85 .44|wB/UINF
-2.46 ~4.5] -5,32| CP
-¢56 .02 .52 CPT
1,10 1.66  2.23|UB/UINF
L06  =.67  =.50|VB/UINF
=1.5 1.22 «80 +61 | WB/UINF
-2.33 ~3.17 -3.68] CP
=60 =.37  .99| cCPT

UINF
PHI

TABLE C3.- Concluded

(e)

R

10.

X/D = 6400 R = 10,02 UINF = 30,8 M/SEC
Z/0 = 9,94 PHI = 34,8 DEG
YB/0D
«00 «50 .98 1.49 1.98 247
870
1.19 1.54 1.51 2.00 2405 1.85 UB/UINF
.09 «32 «33 58 «61 «70 VB/UINF
1.5 «73 69 .50 .21 =15 =¢32 WB/UINF
=1.28 ~1.,86 <~1,55 =2,11 «2,04 =~1.98 cp
-.32 -.13 12 1.33 1.61 1,08 CPT
l.22 1.19 1.81 2,10 1,94 1491 yB/UINF
-.05 23 .30 «55 64 +57 VB/UINF
1.0 «84 .89 46 .12 -.12 =43 WHB/UINF
=1476 =1.57 <2.,26 =2,67 =2,09 =2.18 CP
-e56 -s31 «33 1.10 1415 «99 CPT
1.05 1,19 1.73 2,06 ?.15 1.67 pusUINF
=12 ~e02 .14 .33 +36 «50 yR/UINF
5 1.05 86 .52 .19 -7 =56 WwH/UINF
1,60 =1.84 <-2,63 =-2,50 -2,50 =-1.97 cp
-.36 =69 ~ell +86 1,34 «39 CPT
1,03 1.17 1.85 2.06 2.08 1.70 yB/UINF
~«11 -.32 - 14 .06 23 «31 vB/UINF
0.0 1.07 .93 46 .20 -a27 =265 Whk/UINF
-1,60 -1.56 -2,73 =2,72 =-2.96 =2.07 cp
=436 =.22  =.05 .53 .55 37 CPT
+99 1425 1446 1,72 1,R6 1,74 yB/UINF
=425 ~.26 =63 -.15 09 =¢04 VB/UINF
=5 W97 75 47 17 -+ 34 ~e66 WH/UINF
=1,42 <=2.02 =2440 =2,58 ~2,71 =2.96 cp
~43 -.80 -.84 -.54 -.08 “ 48 CPT
+96 1.19 1.28 1.43 1.63 1.56 |UB/UINF
-.08 =439 -e54 =-s53 =45 =+39 |VB/UINF
~1,0 .87 .61 «53 .08 -e12 -¢57 |WH/UINF
~e86 =1¢36 <=1,67 =~1,96 =2,69 <-2,74 cp
-.18 -.bl .45 -.63 -a79 =37 cePY
.94 1.04 1.06 1.29 1.40 1.32 [UR/UINF
.00 ~.26 ~-.58 -.61 =07 =450 |Vu/UINF
~1.,5 61 49 «35 «0F =430 ~.60 |[WB/UINF
-.62 - 75 =e82 =~l1,47 =1,71 ~l.76 cP
-.35 =35 -e23 ~e43 =34 -+37 CPT
Concluded.
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X/0 = 4,00 R = 3,98 UINF = 39,6 M/SEC
Z/0 = 1,75 PHI =  ,8 DEG
YB/D
-2,52 =1.02 =.50 0,00 .52 1,01 1.2 2,02 2,53
28/0
1,06 .82 .37 .30 .35 W60 1,10 1,22 1,08 |UB/UINF
.06 W12 .19 .13 -,13  -,06 -,02 .06 .02 |VB/UINF
1.5 ~e26 .28 .54 .62 +59 .18 09  =,05 =,26 [WB/UINF
=18 = TB =62  =,T6 =65  =,96 =,86 =,64 =,27 cp
W01 =1402 =1416 =1427 <=1.16 =1,57 =,63 =,14 =,03 CPT
1.07 293 .56 .30 <50 W75 1.04 1,11 1,11 |UBZUINF
. .15 .26 .22 W09 =,10  -,22  =.14  =,09 =.11 |VB/UINF
1.0 .20 .33 56 .72 .48 .39 .06  =,11  =,23 |WB/UINF
=e24  =eBT .90 =,6]1 <=1,00 ~-,83 =,82 <=,59 =,28 cp
=e04 =484 =1,25 =-1,00 =1,51 =1,06 =,71 =,33 02| CPT
1.05 .95 T4 W40 .63 .88 1,01 1,13 1,09 |UH/UINF
.21 .37 .20 W07 =415 =,29 ~,31  =,26  =,20 |VR/UINF
.5 -.16 .33 46 .65 .51 .31 W03 =,15 2 =,19 |wB/UINF
| ~e19 =454  ~,B1 =,58 =,87 =,T1] =,59 =,42 =,24] CP
=e01l =437 =1.01 =499 ~1,19 =,75 =,47 =,06 06| CPT
1,05 .90 .75 W41 .62 .90 1,05 1,06  1.09 |UB/UINF
.23 W43 .36 05 -,33 -,31 =-,35 -,29 =-,23 |VB/UINF
0.0 -.09 +23 .39 .61 .49 .29 203 =,11  =,12 |WB/UINF
“a17 =431 ~.48  ~,49  =,48 =,35 =,36 =,22 =,22| CP
=e01 ~e26 =463 =,95  -,T74  =,36 =,14 .01 05| CPT
1,00 .96 64 .55 .75 .89 1,01 1,05 1,06 |UB/UINF
.22 .32 .26 W01 =,16 =,28 =,35 =,27 =,22 |VB/UINF
-5 -.05 .16 .27 .37 .22 .18 04 =,06  =,064 |WB/UINF
=s06 =420  ~.46  =,58  =,55 -,20 =-,l16 =,14 =,13| cp
=e01  =.14 =91 -1,16 =,92 -,29 -,01 .03 06| CPT
| '1.03 .95 .71 L4l .90 .93 1.05 .98 1,00 |UB/UINF
.19 .25 .16 W05 =11 =.2B  =,25  ~=,26  =,20 |VB/UINF
-1,0  =-,03 W06 22 .09 ,11 .05 L04 W02 =a00 |WB/UINF
" =el2  =e21 =,34 =57  ~,54 =,20 =,15 =,07 =,06| cp
~e0l  ~,24  =,76 =1.39 =,70 -,26 .02  -,05 -.01| cPT
«97 91 «65 «36 .79 .91 94 1,01 102 [UB/UINF
' .20 .20 .16 .07 -.15 =17 =422 =419 =,16 [VB/UINF
-1.5 -a01  -,06 =-,04 W07 -,12 .01 -,00 «05  =,01 |wB/UINF
=e03 =026 =,47 =,55  =-,46 =423 =,13 =,16 =,11| cCp
=e04  =.38 =1,02 =1,39 =.79 =,37 =,19 =,11 =.04| CPT

TABLE CY4.- VERTICAL SECTION VELOCITIES AND PRESSURES
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6.00 R = 3.99 UINF = 38,9 M/SEC PINF = .102E+06 N/Mne2
.75 PHI = .7 DEG aQ = o955E+03 N/Mawp
-1.13 -.62 -.10 S .93
TR o6l .61 .68 .71 [UBZUINF
.19 25 .06 -.07 -.10 |VB/UINF
.28 .66 bb L 45 .35 |WB/UINF
-.29 -.23 ~.54 -.57 -.67 cP
-.97 <459 -.97 -.90 -.h3 CPT
1.09 .84 .63 64 .77 [UB/UINF
.21 22 217 =01 -.17 |[VB/UINF
020 .34 45 .31 27 |WB/UINF
" esb4  =,45  -,44 =,56 -,39| CP
-.15 -.58 =,82 -1,06 -.62 CPT
.94 .85 .64 W71 .91 |UB/UINF
.25 .22 09 -.12  -,20 |VB/UINF
»19 +29 .33 .28 +25 |WB/UINF
-,23 -.36 =50 -~ 45 ~.39 cp
-.26 -.50 -.97 - .85 -.47 CPT
«95 .91 .56 .63 .93 |UB/ZUINF
.25 17 .04 -.09 -.13 |VB/UINF
ol .24 .29 Wle .17 |[WB/UINF
“.18 .27 =,39 -.43 =-,32| CP
~.18 =,36 ~.98 ~-1,01 .40 CcPT
W91 .90 .66 «59 .92 |UBZUINF
.18 .15 .08 -l -.15 |VB/UINF
.07 .10 .10 .21 «09 {WB/UINF
- 14 -e33 =45 -.37 -.17| ¢p
-e29 ey -.99 .97 -.30 CcPT
94 »94 W77 78 «94 |UBZUINF
W16 .13 .03 -,07 ~.08 |[VB/UINF
.03 .01 .2 W06 «02 |[WB/UINF
.14 -.33 ~.49 =,35 27 cP
=23 -.42 -.88 =72  =.38| CPT
»95 .85 .73 64 66 |UB/UINF
e11 .11 .09 ~a01 -.11|VB/UINF
-.03 .01 -.01 -.00 -.04 |WB/UINF
-.17 -.27 =40 ~.35 -.23| cp
-.25 =.53 =,86 =,94 - 48] CPT

6EL

TABLE C4.- Continued

(a) R = 4. Continued.
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onl

X/D = 8,00 R = 3,99 UINF = 38,9 M/SEC
Z/0 = 1.75 PHI = .7 DEG
Y8/0
-3,00 =2.50 =1,00 -.50 0,00 «50 1.00 1.50 2400 2450 3,00
Z8/0
.98 1.00 .98 .80 .71 «60 «80 .86 1.01 98 .95 |UB/UINF
16 .18 «20 16 .07 -.11 -.14 -el6 =10 ~ell ~.09 |VB/UINF
1.5 -.12 -.12 22 26 «31 «35 24 16 «01 -.12 ~.15|WB/UINF
~.01 -.07 -.31 -+39 -.37 -.19 -.24 ~el8 =e23 -s1l1 -.00 cP
-.01 =-.02 =.25 =66 =76 - 70 ~e52 ~439 =20 ~.1} -.06 cPY
1,01 1,01 91 .86 .71 .78 .85 .97 «99 1.02 1,01 |UBZUINF
12 .16 W17 .15 «03 -.03 -.13 =.16 -.18 -el6 -.11 | VB/UINF
1.0 -.09 -.07 .16 15 « 26 o220 .18 .14 +01 -.08 -, 11 'WB/UINF
-.06 ~.09 -.23 -e45 ~e34 ~a40 -.31 -.20 =.16 ~el1 -.06 cpP
~e01 =04 -.35 ~.67 -.78 -.15 -.53 -.20 -sl6 ~.06 =-.02 cPY
1,00 1.00 .95 «93 « 77 «87 .81 1.01 1.01 +99 1.02 UR/UINF
W13 17 W16 12 «03 -.01 ~.17 =.16 -e15 -e15 -.14 VB/UINF
o5 ~.05 -.04 .06 el .11 12 .16 o 10 =.01 -.06 =06 WR/UINF
~,03 -.06 -.27 -+36 ~e49 ~e43 ~.15 -.10 -.12 =06 -.06 cp
~.00 ~.02 =¢34 ~47 ~-.89 -.66 -a43 ~.10 -.08 ~.04 .01 CPT
1.00 +98 £ 99 o 77 « 75 « 70 .81 «96 l1.01 98 1,00 UB/UINF
16 .15 .17 11 «05 ~.04 -.07 -,10 -eld -e13 ~.10 VB/UINF
0.0 ~.03 -.01 .04 .18 «09 17 12 «06 .02 =00 =403 Wh/UINF
-.03 -.01 =29 29 -.38 =29 =21 -e15 -.08 ~.00 -, 04 cP
.00 -.01 -.28 -.64 -+ R0 =77 -.53 -e21 -s 04 02 -.02 CPT
1.00 1.00 .98 « 78 .84 .85 «B9 «96 «99 1.00 1,00 UR/UINF
ol1 .15 .13 06 «05 <00 -.08 -.09 -.13 =10 -.08 VE/UINF -
-5 -, 01 -.01 .05 06 «08 06 +05 .01 .01 -.00 =02 WH/UINF ,
-.07 -.06 -.19 -.28 -34 - 27 -.20 ~.10 -.06 -~ 04 -.01 CcP
-.00 -.0? -2l -.66 ~e62 -.54 -.39 -.17 -.06 -.01 ~.01 CPT
1.00 .99 .80 .91 .R2 .BA .86 .94 499 1.00 .98 UR/UINF
.13 W14 Jl4 .06 W02 =a03 =07 =412 =,11  =.10  =,08 yR/UINF
-1.0 .00  -,00 -,01 L02 =.02 .00 =.07 =.06 W00 =.0)  =,00 wRIUINF
-.,02 -.07 -.08 -.2R -e34 -.32 -e21 -.09 =.05 -.04 .00 CP
.01 -.01 -2 -4 -s67 -.54 ~.46 ~-.18 -.06 -.02 -,02 cPTY
.94 .95 .90 A7 .76 T4 .83 .95 91 1.00 W97 UR/UINF
.09 W11 W11 14 .02 -.01 -.05 ~-.05 -.06 -s05 -.05 yB/UINF
-1,5 .01 J00 -~ 04 -.03 -.04 -.04 -.03 -.0? - 02 -.00 =00 WR/UINF
.02 -.04 -.19 -.30 -.31 -.26 -.17 -ela =.04 =05 -,03 cr
-, 08 ~-e13 -e37 -.67 -.72 -.71 -.48 =24 =21 -.05 -, 08 CPT

TABLE CU4.- Continued

(a)

R =

b4,

Concluded.
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X/0 = 4,00 R = 8,03 UINF = 38,8 M/SEC
Z/D = 1,75 PHI = .8 DEG
Y8/D: o
'«3.53 =2,52 -1.01 =.50 0,00 W51 1,01 1,50  2.02  2.53 3,54
2B/
1.064  1.01 .78 .71 .51 .75 .72 .85 .92 1,00 1,05 UK/UINF
.32 b6l .36 W21 =06 =,18  =,32 =,38  =,38 <«,35 =,27 Vb/UINF
1.5 -.01 .09 .35 .65 .69 ,63 .39 .27 .16 W07 -,02 WH/UINF
-.13  =-,08 .25 .19 .05 .04 .33 .20 08  =.06 =,09 CF
.05 .11 L0 =-,05  -,44  -,18 .10 .14 .10 .10 .10 CPT
1.04  1.03 .88 .75 .60 .74 .86 .91 1.01 1,05 1,08 UB/UINF
.29 $36 .27 .18 W02 =415 =.22  ~429 =431 =u31  =,26 VB/UINF
1.0 .01 .09 .27 .34 L40 .33 .29 .23 ole .08 <,01 WH/UINF
-al4 =.11 .16 W17 =07 =,02 W17 12 =,02 =09  =,15 P
J04 .06 W08 =,12 =56  —,35 .01 .09 W12 W12 L0 CPT
1,06 1,03 .90 .87 .61 .81 .89 .94 1,00 1,03 1,06 UBZUINF
.27 .32 .24 .12 W05 =,10 =,20 =,27  =,28  =,27 =.23 VB/UINF
.5 .02 .08 .20 27 .33 .26 .25 .19 .16 .09 .03 WB/UINF
-.12  -.07 .14 07 -,01  =.05 .12 W11 W01 =405 =,10 CP
.04 .10 .05 -,07 -,52 =.32 .02 .10 W11 .10 .08  CPT
1,064 1,00 .92 .70 .65 .83 .96 .95 1,01 1406 1,05 Ub/UINF
.23 .28 .21 .20 W01 =410 =416 =,18  =,23 =.23 =,21 Vb/UINF
0.0 .03 .07 .18 .22 .25 .18 .16 .15 .12 .07 .02 wB/UINF
-.10  -.0% .10 W13 -,05 -,09 .06 .10 W04 =,05 =,11 CP
.04 .02 02 =.29 =,57  =.36 .02 .07 .13 .10 .04  CPT
1.06  1.01 .92 .80 .69 .73 .93 W98 1.02 1403 1,05 UB/UINF
.22 .23 .19 .19 W02 =410 =.1é =,16  -,20 =21 =.19 VB/UINF
-.5 .02 .05 .12 12 .12 .13 .09 .10 .09 .07 .03 wB/UINF
=210  -,03 .04 W04 =,09 =,07 .01 .06 .00 -.02 -.,08 CP
.03 W04 =,05  =.26 =.59 =,51 =.10 .05 .09 .09 .06  CPT
1,03 1.04 .95 .88 .70 .80 .88 W97 1400 1,01 1,06 UB/UINF
.23 .23 .20 W4 W02 =.06  =.12  =.16  =,17 =17 =,17 |VB/UINF
-1.0 200 04 04 W04 .02 .03 .03 .05 .06 W04 .01 [WRZUINF
=409 =,07 -,03 ~,09 -,07 -,i2 =.01 .00 00 =.01 =,06| CP
.03 W06 =,08  =,28  =,87 =47 =21 -,02 04 .05 05| CPT
1.02 .98 .80 W71 .60 64 .81 .83 498 1401 1,02 [UB/UINF
.20 .20 .10 .03 W06 =,08  =,10 =,11 =,14 =.15 =,18|VH/UINF
-1.5 -.00 W01 =,02 =,07 =,06 =,06 =,03 .01 .01 W01 L0 [WB/UINF
-.06 W01 =,05 =,06 =,09 =,07 ~-,08 .00  =,03 -,03 -,06] CP
.03 W02 =.39  =,56 =,T]  =,65 =,41 =.,29 =.05 .02 .03]| cPT

TABLE Cl4.- Continued

(b)

R o 8.
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X/D = 6,00 R = 8,03 UINF = 38,8 M/SEC
Z/0 = 1,75 PHl = .7 DEG
YB/0
=5423 =2.66 =1,13 =-,61 -,10 .43 293 1,45 1,97 2,48 3,00 3.51 5,06
28/
1.01 .97 .80 .86 .63 W71 .85 .89 +94 W95 1,00 .98 1,01 |UB/UINF
20 .28 .23 W12 03 =,10  =,14  =,17 =,20 =,20 ~,23 =,21 ~,16[VB/UINF
1.5 «.03 .08 .22 .23 .27 .30 24 .19 .13 .08 .05 W02  -,02|WB/UINF
-.,05 -,03 .19 .08 .07 .12 19 017 .08 06 =,01 01 -,02 cpP
.01 01 =007 ~,10 =,45 =,28 =,00 .03 .03 .01 »05 W02 02| cpy
1.03 .96 .89 .86 .83 .83 .88 .93 96 1,01 1,02 «98  1,05|UB/UINF
.17 26 .15 .09 W06 =05  =,11  =.l4  =,19  «,19 =,21 =,20 =,17|VB/UINF
1.0 .01 .09 .15 .20 .18 .22 .20 .16 W13 .09 .07 205 =00 |w8/UINF
~e09  <,01 .05 W04 =,08 =,03 .08 .09 W07 =403 ~,05 -,06 =,10| cp
W01 =a01 =11 ~,16  =,36 =,30 =,10 W01 04 .03 05 .02 02| cPv
1.03 .99 W91 .97 .82 .91 .92 .95 96 .99 .98 1,01 1,03 |UB/UINF
19 .21 14 .09 W07 =a07 =11 =012 =16 = 1T =,19 =18 «,15|VB/UINF
5 .00 .08 .13 .13 W14 .12 o lé .14 «09 W08 .05 .03 <00 |WB/UINF
-e09  -.02 .06  =,06 =,09 ~,06 .02 .05 W01 =,02 ~,02 -,05 -,09| cP
.01 W00 =,07  =,09 =,39 =,21 =,11 =,01 ~.03 =,01 =,02 .00 .00 CPT
1.03 .99 94 .86 .82 .79 .85 .97 .95 W99 1,00 «99 1,04 |UB/UINF
.21 .22 .16 .10 W06 =003 =011 =o10 =.16  =,15  =,18  =,17 ~=,15|VB/UINF|
{ 0.0 W01 .07 .09 .09 .14 .11 W11 .10 .08 .06 .05 .04 <00 [WB/UINF
-e10  =.06 00  -.01  -,10 -.08 =-,00 .01 W03 =,02 =,03 =,01 =,10 C¢ J
| 00 =401  =,08 =,25 =,40 =,45 =.25 =,02 =,03 =,0] =,00 .00 .01, CPT |
i 1.03 +99 W91 .89 .80 .85 «85 .54 «99 .99 299 1,01 1.05 UB/UINF '
I .22 .18 .13 .10 .06 - 04 -.05 -.12 =11 ~al4 -.16 -.15 =sl4¢ VB/UINF
\ -.5 -.01 «05 .04 .01 .08 .03 .05 .06 «07 .06 .05 .02 +01 WH/UINF
i =1l ~e03  -,00 =,06 .07 -,04 «,03 W01  =,02 =401 =,01 ~-,02 ~,10 P
\ =200 =401 =415  -,23  -,41 ~,31 =,29 ~,08 =,02 ~,01 .01 .02 .02 cpT
! 1,04 «99 .90 .92 .85 .84 .88 .92 .96 .98 1.02 1,01 1.04 UP/UINF‘
.21 .20 .17 .09 W02 =e05 =07  -,11 -,08 =,15 =,12 =,13 -,12 VB/UINF
-1.0 -4 05 W04 .00 .01 .01 -,02  -,01 W01 .03 .03 .02 01  =.02 WB/UINF|
=el3 =402 =07  =,09 ~,08 =.05 =,06 ~,02 =403 =.03 =,06 =-,06 -,08 CP
L =00 W00 =,23 =,23 =437 =346 =,27  =,16 =,09 =,05 =,01 W01 .01 CPT
t |
i 1e02 .99 .86 65 .72 74 .76 <86 «85 93 .98 1.02 1.04 UR/UINF
o .16 .08 .11 W06 =01 =.05  =,05 =,07 =409 =,11 =,12 =,12 VA/UINF
-1.5 | -,11 01  -,03  =,02 ~,05 ~,02 =,06 =,06 =-,02 W00 .00 200  ~,03 WR/UINF
[ =ell ~+05 -.08 -.02 -,03 ~.10 ~-.07 -s06 - 04 -e04 =01 -y07 -s10 cP
\ ~a06  =e06  =.32 2,59  ~,5] =,56 =,48 =,32 =,32 =,17 =,03 =,01 =,00 CPT ’

TABLE C4.- Continued

(b)

R =

8.

Continued.
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X/D = R,00 R = 8,03 UINF = 3R.8 M/SEC
Z/D = 1,75 PHI = .7 DEG
Yh/D
=3,99 -2.50 -1.00 -.51 0.00 50 1.00 1.50 2.00 250 3,00 4000
870
99 95 .93 <79 «80 .91 .90 094 94 94 296 «97 UB/UINF
«21 20 12 .09 .01 -.03 -.09 -.09 -.13 -elé -.16 ~e15 VB/UINF
1.5 .03 .08 .15 .13 .20 .16 .13 .13 .10 «07 «05 «02 WB/UINF
=.00 «07 .05 .06 .02 -.02 W10 .08 «09 210 07 «03 cP
.02 .03 -.04 ~28 =-.29 -.17 ~.07 .00 «00 «01 .02 ~.01 CPTY
1.00 .98 «93 »95 .88 .88 .87 +95 97 «99 .98 1.00 UB/UINF
.19 W16 .10 08 «05 -.04 ~.09 -.09 .12 =13 ~.l4 =¢13 VH/UINF
1.0 .02 .08 .12 el .13 .12 o1 .10 .09 .07 .06 «03 WHB/UINF
~.04 «01 .03 =006 -. 06 -.07 .02 .06 <04 01 .02 =03 cP
«01 .01 ~-.08 -.13 ~.26 -.27 -.20 =.01 =00 «01 «01 «00 CcPT
1.01 «98 .93 .83 «85 «89 .90 83 «95 .98 1,00 1.01 UB/UINF
.18 «1R 09 .00 .01 W01 -,06 -.09 -.08 =-.13 =.14 -el4 VB/UINF
»5 « 03 .06 .09 .09 .10 .09 .09 .09 .08 «05 .03 «02 WB/UINF
-, 04 .01 .03 -.01 -.06 -.05 .04 «05 « 05 04 =-,00 =.02 cp
W01 .01 -.09 -.31 -.32 “.26 -.13 -.07 -.03 «01 .02 «01 CPT
1.01 98 .91 92 «90 .88 .92 W94 097 l.00 «99 1,01 UB/UINF
$17 .16 o1l .07 .06 =-.01 =02 -.08 =.10 =10 =-.11 -+13 | VR/UINF
0.0 02 .05 07 04 .10 .05 06 06 « 06 04 «05 «01 | wH/UINF
~.03 .03 .00 ~s03 -.07 -.01 -,03 .02 04 -.00 .01 ~.04 ce
.02 «01 -.l4 -.18 ~.25 ~.24 -.18 ~.08 =.01 .01 .02 «00 ceY
1.00 .98 +95 .90 .88 »90 +89 93 «99 97 1,00 101 [UR/UINF
W16 .15 o11 .03 .03 ~.03 - 07 - 06 ~.08 =.11 -,08 =e11|VB/UINF
=5 200 «04 01 .04 .03 .02 04 04 «03 .03 .03 «0]1 | wH/UINF
=.01 .03 -, 02 -, 04 ~.07 -.04 -.03 02 =.01 04 .01 -~ 05 cp
.01 +01 -1l -.23 -.28 ~.23 =23 =10 =01 =01 .02 =00 CPT
1.00 1.01 «89 «95 «B9 87 94 «90 »96 .99 97 1.01|UB/UINF
W17 .13 .10 .06 04 ~-.03 =01 -.09 -.07 -.09 -.08 -«11[VB/UINF
-1.0 <00 «03 .01 .01 =-.00 -.02 =01 ~.02 «00 .02 .02 «01|WB/UINF
~.02 =02 -.03 -.08 -.006 =04 =04 .02 =e02 «00 W02 =.03 cpP
02 «02 -.22 - 17 =26 =27 =15 ~.16 -e 09 -.01 -.03 «01 CPT
1.02 92 77 «85 77 «80 80 .80 «85 «89 «93 1.00|UB/VINF
ol .14 .02 .02 04 -.02 «01 =01 «01 ~.06 =09 =«10|VA/UINF
~1.5 -.00 =-.01 -.04 -.02 ~.04 =.04 =, 04 ~.02 ~e03 ~e02 .00 =01 |WHB/UINF
=.064 =01 .01 -.05 -.02 -.06 -,03 -.05 .00 .03 .00 -.03 cpP
«02 -e13 -.40 -.32 -eb?2 -4l -.38 .40 ~.28 -.18 =11 =.01 CPT

Enl

TABLE C4.- Continued

(b) R = 8. Continued.
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X/0 = 12,00 R = 8,02 UINF = 38,5 M/SEC
Z/0 = 1,75 PHI = 0.0 DEG
Y8/D
=5.00 =2.52 =1,00 =,50 0,00 .50 1,00 1,51 2401  2.51 3,01 3,51 4,02 4,52 5,02 6,02
78/0
.97 .95 94 .50 .90 .91 .94 .93 .95 .96 .95 T .96 .99 .97 «98 |UB/UINF
.17 .13 .10 .06 .03 W02 e 06 2,05 =405 =,07  =,09  =,10 =,08 =¢11 =,10 =,08)VB/UINF
1.5 .02 .06 .08 .10 .07 +06 .09 .07 £ 07 .05 .05 .05 .03 .01 .01  =,00(WB/UINF
W04 .09 W04 W06 =,01 -,06 .00 .05 W06 W06 ,08 .09 .06 .01 .05 .03 cp
.02 W02 =,06  =,13  -,20 ~,22 ~.10 ~,08 ~-.03 W00 =,01  =,01 -,00 -,00 .01 00| cpT
1.00 .98 .95 .93 .90 .91 .88 .97 .97 .98 .99 .99 .99 1,01 1,01  1,02{UB/UINF
.12 .10 .05 .07 W06 =,03  ~,02 =405 =,08 =e08 =,09 =,09 ~,12 ~410 =,10 =,09[VB/UINF
1.0 .02 W07 W06 .05 .07 06 .09 .07 «05 .08 ,03 W04 .03 .02 .02 «01|WBZUINF
,00 .03 ,06  =,01 =,03 ~,03 ~-,01 200 .02 .02 L01 00 -,00 =,03 -,03 -,05 P
.02 W02 2,05 =,13 =,P1 =20 ~.23  =,05 =,03 «,00 01 00 =,00 .00 .01 00  cpT
1,01 .98 96 .8R .94 90 «91 .98 97 .97 .98 1.00 1,00 1,01 1,00 1.01 UB/UINF
| .13 W11 .09 .05 .02 W06 =,03 = 04 =.07 =406 =,08 =,09 «,09 =ol0 =,11 =,10 VB/UINF
I .5 .02 .05 .06 L06 .06 .06 .04 .05 .05 .05 .03 04 .02 W02 .02 «02 WB/UINF
: -.01 .03 .03 01 -,06 ~,07 -,03 =,03 .01 .04 ,03 =-,01 -,00 =,03 ~,03 =,06 Cp
' W02 W00 =,07 =,20 «,18  =,25 =,20 =,06 -.03 -,00 .01 .01 01 =,00 ~-,01 .00 CpT
1,01 .98 .90 .91 .91 .91 .92 W92 1401 .99 1,00 99 1,00 1400 +99 1,00 UB/UINF
.16 .12 .08 W06 02 W01 =04 =05  -~.0& = 06 =,07  -,09 -,07 ~,09 =,11 =,09 VB/UINF
0.0 .01 .04 .03 .05 W04 .00 .03 04 04 04 04 «03 02 W02 .02 «04 WB/UINF
~03 .03 .05 00  ~,03 ~.02 ~,03 .00 -.05 02 -,01 W02 00 =.02 .01 =403 cp
.02 W01 =.14 =417 -,19 ~,18 =,18 =,15 -.03 .00 .01 .01 W00 =,00 .00  «,00 cpr |
1
1.01 .57 .92 .93 .94 .90 .90 .96 .96 .97 .97 .99 1,00 1.01 99 1400 UB/UINF'
.l .12 .04 .05 .03 .02 -.02 -.02 -+08 -.06 -,07 -.08 -,08 -.07 -,09 =.10 VB/UINF
I =.5 -.03 .02 .01 .02 .01 .01 .01 .01 .02 .03 ,03 .02 .02 W00 <,00 02 WB/UINF
-.02 .01 W01 =00 =03 =02  ~,04 =,02 -.02 .00 .03 W03 -,00 =403 «,01 =,05 ¢p b
: W02 =02  =.l6 =,13  =,15 «,20 «,23 =,09 =.09 -,06 =,02 .02 W00 =,01  =,02 =,05 CPT
| 1.03 .96 .90 .86 .92 .88 +95 .99 <94 .98 99 1.00 » 99 $93 .97 +91 UBZUINF
.12 .09 .05 .03 .04 W00 -,00  -,01 =¢03 =404 =,04 -,05 ~,05 =,05 ~,08 =,09 VR/UINF'
~1.0 -.09 .03 .00 .00 D01 -.01 -,02 W00 =02 -,00 .01 .02 01 -.02  -,02 «04 WB/UINF '
' -.07  -,00 W01 03 =,07  ~.046 =404 =,06 =,02 =40) -,03 =,01 =,01 W00  ~,09 =,05 Cp
W01 =406 =18 ~,23 =,22 .26 =416  =,07  ~413  =,04 =,04& =,00 =,02 =412 <,13 <,21 CPT
1
1.01 .88 .84 82 .83 W71 «81 .82 .73 «85 .86 95 o9 «95 .92 77 UB/UINF '
~.o1 J0? J01 .02 .03 .01 02 =01 .00 .01 -,01 01 =03 -,00 .02  =.01 VB/UINF |
(=1.5 =e05 =401 =402 =,02 =403 =,03 =,03 =,03 =403 =,03 =,01 =,02 =,02 =,02 ~,064 «02 WB/UINF
-.03 -.,01 ~,00 =-,01 -,03 .02 -,03 .00 W02 .00 L0l =,06  =,01 =401 =,05 <«,0& Cp i
200 =423 =430 -.33 =433 -,67  -,38 =31 =436 =,28  -,24  =ilé =12 =412  =~,19  =.,45  CPT |

TABLE Cl .- Concluded

(b) R = 8. Concluded.
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