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PREFACE

The work reported herein was conducted by the Arnold Engineering Development
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Mr. Robert Nichols. The results were obtained by Calspan Field Services, Inc., AEDC
Division, operating contractor for Aerospace Flight Dynamics testing at AEDC, AFSC,
Arnold Air Force Station, Tennessee, under Project Number D202PW (P32G-B73). The
manuscript was submitted for publication on November 18, 1982.

Appreciation and acknowledgement are extended to R. C. Bauer and Dr. E. M. Kraft for
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1.0 INTRODUCTION

A significant need has existed for several years to predict the flow fields about nozzle
afterbodies in the transonic regime with reliability. Considerable effort has gone into
providing computational techniques capable of simulating the afterbody geometry as well as
the blockage and entrainment effects of the jet efflux. The lack of accurate experimental
data has been a major restriction to the development and subsequent validation of adequate
methods. The laser Doppler velocimeter (LDV) has made it possible to obtain nonintrusive
measurements in highly turbulent flow fields, often with embedded shock waves, shear
surfaces, and/or regions of separated flow (Refs. 1 through 9).

The purpose of this investigation was to measure model surface pressures and flow-field
velocities for an axisymmetrical afterbody with an underexpanded supersonic jet exhausting
using a two-color two-component Bragg cell-diffracted LDV system in the Arnold
Engineering Development Center (AEDC) Aerodynamic Wind Tunnel (1T) of the
Propulsion Wind Tunnel (PWT) Facility.

2.0 APPARATUS
2.1 TEST FACILITY

The AEDC Tunnel 1T is a continuous flow, open-circuit wind tunnel that can be
operated over a Mach number range from 0.20 to 1.50. The tunnel operates at a constant
stagnation presure of approximately 2,850 psfa with a capability of varying the stagnation
temperature from 80 to 120°F above ambient temperature. A complete description of the
facility is included in Ref. 10,

Standard 6-percent perforated test section top and bottom walls were used during the
test. The side wall nearest the LDV was a flat-ground and polished optical quality window.
The far side wall was solid aluminum.

A plan view of the Tunnel 1T test area showing the LDV system installation is presented
in Fig. 1. Two fluidized bed particle seeders shown in the figure were used to introduce seed
particles into the flow and thus provide scatter centers for the LDV. The seeders and their
operation are described in Section 2.4.

2.2 TEST ARTICLE AND SUPPORT STRUT

The experimental data were acquired using a 14.697-in.-long axisymmetric body with a
maximum diameter of 0.986 in. Afterbody internal and external contours are presented in
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Fig. 2. The test article was positioned on the tunnel centerline by a floor-mounted strut as
illustrated in Fig. 2b. Channels were provided within the 'g_t&“ for passage of
instrumentation and for transmission of high-pressure gas to the 1.221 exit-to-throat area
ratio nozzle. Figure 3 is a photograph of the model installed in Tunnel 1T. The LDV optical
bench can be seen through the test section and plenum windows on the far side of the wind
tunnel.

2,3 HIGH-PRESSURE GAS SUPPLY SYSTEM

The piping system shown schematically in Fig. 4 was used during the subject test to
supply pressure-controlled, temperature-conditioned, dry nitrogen for the model jet
exhaust. The multi-venturi metering station provided three different venturi throat
diameters. System operation could thus be optimized by selecting the combination of
venturis having a combined throat area nearest the desired value. Primary pressure control
was maintained by a pneumatically controlled regulator located between the supply tank and
the metering station. The nitrogen tube was brought to operating temperature by heating it
in a concentric-tube steam heat exchanger. A rupture disc was installed between the metering
station and the test area to protect the model from inadvertent overpressure.

2.4 FLUIDIZED BED PARTICLE SEEDERS

The installation included two fluidized bed particle seeders (Fig. 5) designed to dispensea
solid particle aerosol into the airstream, The high pressure configuration (Fig. 5a) was
installed in the nitrogen supply system (Fig. 4} for introducing seed into the jet flow. Seeding
rate was controlled by diverting a small portion of the already metered high-pressure
nitrogen into the seeder, up through the continuously agitated particle bed, and back into
the jet supply line (Fig. 1).

Tunnel free-stream seeding was accomplished by passing pressure-regulated dry nitrogen
through the low pressure seeder illustrated in Fig. 5b. Particles were either introduced into
the tunnel stilling chamber or upstream of the tunnel compressor. The latter procedure
provided a uniform particle number density throughout the test section while the former
produced a more localized ““stream tube’’ seed pattern with unacceptable lateral density
gradients. Although the steam tube technique reduced the seeding material consumption by
an estimated 50 to 1, whole tunnel seeding was used during most of the test.

Aluminum oxide powder with a nominal particle diameter of 1um was used in both
seeding devices. Whole tunnel seeding resulted in a powder consumption rate of roughly 0.8
1b per 40 hr of testing. Significantly less consumption was required for jet seeding because of
the relatively lower mass flow.



AEDC-TR-B2-27

2.5 INSTRUMENTATION
2.5.1 Pressure and Temperature

The test article was instrumented with 32 static pressure orifices distributed over the
afterbody external surface, including four at £ = 0 on the aft-facing nozzle lip. Positions of
the orifices are given in Fig, 6. These pressures were measured by the standard Tunnel 1T
pressure system consisting of five gauged 48-port Scanivalves®, each with a 15-psid
transducer.

Four additional static orifices were located within the nozzle plenum chamber. Strain-
gage transducers with a range from 0 to 500 psia were used to measure these pressures.

Two copper-constantan thermocouples were located in the gas supply line just upstream
of the model to measure gas temperature for computation of nozzle mass flow.

Instrumentation for the venturi metering station included one copper-constantan
thermocouple and four strain gage pressure transducers. The thermocouple and a 0 to 2,000
psia transducer measured supply gas conditions, and three 0 to 1,000 psia transducers
measured venturi throat static pressure.

2.5.2 Flow Fleld Velocity

A two-color Bragg cell-diffracted LDV system was used to obtain two-component
simultaneous velocity measurements in the model flow field. The optical system shown
schematically in Fig. 7 includes a 5-w argon laser, transmitting optics, receiving optics, and
photomultiplier photodetectors. The multiline output of the laser was split into its six
consituent lines by a multiple prism assembly. Mirrors were used to pick off the two most
powerful lines or colors. The blue 488.0-nm and green 514.5-nm lines were used 1o generate
an orthogonal arrangement of interference fringes within a small (0.3-mm by 2.0-mm)
ellipsoidal probe volume. Conceptual drawings of the fringe pattern associated with each
color and the pattern’s orientation relative to the measurement coordinate system are
presented in Fig. 8. The x-, y-, and z-axes shown in Figs. 7 and 8 are rectangular Cartesian
coordinates which coincide respectively with tunnel axial (positive downstream), the
horizontal crossflow (positive left looking downstream), and vertical (positive up)
directions. The Bragg cell-induced fringe travel indicated in Fig. 8 permits discrimination of
positive and negative particle velocities. A complete description of the LDV data acquisition
system and signal processing technique is contained in Ref. 9.

The probe volume was positioned in the flow field by moving the entire optical system on
a three degree-of-freedom tranversing table also described in Ref. 9. Probe volume location
was expressed in x, y, z coordinates relative to an origin at the model nozzle exit center.
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3.0 PROCEDURE
3.1 TEST CONDITIONS

The experiment involved a single test condition at a free-stream Mach number of 0.6 with
a tunnel stagnation temperature of 640° R. The Mach 1.563 nozzle was operated with a
tunnel matched stagnation temperature of 640° R and at an underexpanded nozzle static
pressure ratio of 4.5 (nozzle exit static to tunnel free-streamn static).

The test condition was attained by setting the appropriate free-stream Mach number,
regulating the nozzle plenum pressure to provide the desired exit static pressure ratio, and
adjusting the steam heater for a proper nitrogen stagnation temperature.

3.2 LDY DATA ACQUISITION
3.2.1 Measurement Locations

The test was designed to produce the maximum useful flow-field information within the
time allocated. The velocimeter was set up to measure the tunnel axial, x, and vertical, z,
components of velocity. With the assumption of axial symmetry, the positive z-component
is interchangeable with the r-component in the vertical plane containing the model centerline
(v = 0). The initial strategy was to obtain a series of well-defined constant x profiles at
selected stations along the model axis. Adequate flow-field definition generally required
measurements at more frequent intervals in the radial direction than in the axial since
stronger gradients were encountered normal to the jet axis. The jet profiles were extended
well across the model centerline to verify the assumption of axisymmetric flow.

In addition to the vertical profiles, two constant radius surveys were made within the jet
to determine if Mach discs were present and, if so, to record their positions. Another
constant radius survey at 1/D = 1.5 was made to provide data for a relatively far field
computational boundary.

3.2.2 Multiple Seeding

The unexpected appearance of bimodal axial velocity histograms (probability
distributions) along the jet plume boundary prompted a modification of the LDV.aquisition
procedure. Either or both modes could be produced by variation of jet to free-stream
seeding ratio. One mode was apparently caused by seed particles which were exhausted from
the nozzle along with the jet fluid {jet seed). The other mode resulted from seed originating
in the tunnel flow (free-stream seed) being drawn toward the jet centerline.
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To understand more fully the mechanism involved, three separate velocity measurements
were obtained at each point within the affected region. Constant x velocity profiles were first
obtained with only the jet seeder operating. These jet seed profiles extended up from below
the model centerline until the data rate dropped to less than one percent of the original
value. Then, with only the tunnel flow seeder on, free-stream velocity profiles were extended
down into the jet until a similar low data rate was encountered. Finally, with both seeders
adjusted to provide ‘‘equal’’ particle number density in the jet and free stream, the
measurements were repeated and the same points in the region of jet/free-stream profile
overlap.

3.3 DATA REDUCTION

Wind tunnel flow conditions were determined using the standard Tunnel 1T calibration
equations for closed side walls and perforated top and bottom walls, Nitrogen mass flow
through the venturi metering station and the converging-diverging nozzle was calculated
using the equations in Ref. 11, as were the jet plume aerodynamic properties.

3.4 UNCERTAINTY OF MEASUREMENT

Estimated uncertainties for various test parameters are as follows:

M. =+ 0.004 ¥, = 10 ft/sec
C, £ 0.011 V: + 10 ft/sec
NSPR + 0.117 x/D + 0.018
Y. £ 14 ft/sec /D = 0.005
Tt

The =+10 fi/sec uncertainty quoted for the LDV mean velocity component
measurements, V, and V,, does not include systematic bias errors which can usually be
determined and removed. Each LDV data acquisition session was begun with several
velocity measurements at a predetermined ‘‘reference point’’ in the flow field, Day-to-day
comparison of these data provided a basis for assessment of long term measurement system
variation.

The standard deviation of the radial velocity component probability distribution
measured at the reference point was found to be generally higher than that of the
corresponding axial data, The instrument broadening discussed in Ref. 3 is thought to be
mainly responsible for the effect. However, experimental data obtained during a flow
angularity probe dynamic calibration revealed a time dependency in the Tunnel 1T test
section vertical velocity. The fluctuation, apparently caused by the orientation of the
tunnel’s primary compressor, was not detected in either horizontal velocity component.
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Since the uncertainty in the actual standard deviation level of the two velocity components
has not been resolved, the data are presented as measured.

Two potential mean velocity uncertainties can result from the time dependencies
observed within the subject flow field. Both error sources discussed in Ref. 12 are related to
temporal variations in particle flux. In the first case the indicated mean velocity is biased
toward the high velocity end of the probability distribution because more particles per unit
time pass through the probe volume during periods of high velocity than during equally long
periods of low speed flow. The resulting error is correctable if the local velocity magnitude is
known and if the particle number density is uniform throughout the field.

The second, and often more severe uncertainty, is more difficult to deal with since the
changes in particle flux are caused by passage through the focal volume of flow which has a
velocity correlated but generally unknown nonuniform particle number density. This
situation was observed along the jet plume/free-stream interface. As already discussed in
Section 3.2.2, the particle number density was forced to be as uniform as possible by
carefully adjusting the seeding rates in the jet and free-stream flows.

Time-dependent characteristics observed in other regions of the flow field were similar.
Since they involved only fluid from a single source, however, the nonuniform seeding rate
could not be eliminated. The indicated mean velocities in one suspect region, discussed later
in Section 4.1.3, are thought to have been biased toward the attached flow values. If so, and
if an intermittent separation was present, the fluid which was drawn upstream into the
separated region during periods of flow separation would have contained fewer particles
than the attached flow. Since both the attached and reversed flow originated in the
uniformly seeded free stream, some mechanism must have existed in the flow field which
redistributed the particles. The effects of such mechanisms have been observed in standing
vortices, steady boundary layers and wake flows, as well as in intermittent boundary-layer
separations and vortex streets. Although particle dynamics are responsible, in most
instances, for the seed redistribution, the actual level of particle lag error may be too small to
detect in the local mean velocity measurements. The particle number density at a point in the
flow field is a cumulative function of the differences in particle and fluid velocity upstream
of that point. Therefore, significant variation in particle distribution may occur within some
flows.

Calculations’indicate that direct particle lag uncertainty was less than one percent
throughout most of the flow field, including the jet plume. Somewhat larger errors were
present immediately downstream of the nozzle exit and the normal shock on the model
centerline.

10
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4.0 RESULTS AND DISCUSSION
4.1 AFTERBODY FLOW FIELD
4.1.1 Computational Boundary Measurements

Longitudinal LDV surveys were made at r/D = 1.5 and 1.35 to obtain input boundary
condition information for future numerical flow-field computations. Data were taken at
both 1/D positions for each of the 29 x/D stations in the survey.

The scatter in the resulting velocity distributions shown in Fig, 9 reflects the estimated
1.5-percent uncertainty in the LDV measurements. Some type of smoothing would be
required to condition the data for input into a computational code.

4.1.2 Boundary-Layer Profiles and Flow Separation

Radial LDV surveys between the computational boundary and the model surface were
made at 13 axial stations along the afterbody. Mean velocity vectors for those over the
boattail are illustrated in Fig. 10. Rectangles indicate turbulence intensity levels in the x- and
r-directions at that location. The height and width of each rectangle are proportional to the
standard deviations (turbulence levels) in the radial and axial velocity measurements,
respectively.

The distributions of axial velocity for each constant x/D survey are presented in Fig. 11.
The velocity profiles indicate that no large region of mean flow separation was present near
the model surface. However, a comparison of the experimental measurements of axial
turbulence intensity in Ref. 13 with the present results suggests that separation was present.
The axial turbulence intensity at x/D = ( shown in Fig. 10 increases with decreasing radius
to 2 maximum within the boundary layer. The value then becomes significantly smaller near
the surface. In Ref. 13, measurements in a separated flow produced a similar distribution,
whereas an attached flow distribution did not-include the decrease in intensity near the
surface.

In addition, an accumulation of dust similar to that associated with separated flow
appeared on the afterbody from x/D = —0.5 to 0 during each test period.

The evidence suggests that a thin separated zone could have existed in the sublayer, so

close to the surface that it was undetected by the nearest LDV velocity measurement. The
more likely possibility is that an intermittent, time-dependent flow separation was present. A

11
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small region in the flow field immediately downstream of the aft facing model base was
found to be ““transparent’ to the LDV; i.e., the fluid there contained no particles large
enough to provide a measurable signal. Experience has shown that an intermittent flow
reversal can go undetected if the fluid swept upstream contains relatively few particles. It is
reasonable to assume that such an intermittent separation could exist downstream of
x/D = —0.5, alternately containing either particle-laden fluid from the free stream or
“transparent’’ fluid from the aft facing base region. The LDV would *'see’* and record only
the velocities of the free-stream seed.

In some instances seed can be introduced into the sparsely seeded fluid and thus reduce
or correct the biasing effect upon the measurement. Such a flow situation appears to have
existed along the boundary of the jet turbulent mixing region and will be discussed in Section
4.2,

4.1.3 Static Pressure Distribution

The afterbody static pressure distribution presented in Fig. 12 rules out any large mean
flow separation as do the LDV measurements. The pressure data do not, however, rule out a
zone of intermittent or sublayer separation. In fact, a slight positive shift in pressure can be
seen in the distribution at x/D = —0.5, where the dust deposit begins.

4.2 TURBULENT JET PLUME
4.2.1 Constant r/D Surveys

Two longitudinal LDV surveys were done within the jet plume, one at r/D = 0.19 and
the other on the model centerline. The resulting mean velocity distributions presented in Fig.
13 are quite different. The darta indicate that the centerline flow passed through a normal
shock (Mach disc) in the vicinity of x/D = 1. The flow along the 1/D = 0.19 survey line
remained fully supersonic. It should be mentioned that the nozzle flow was slightly
unsymmetrical with an initial upward flow angle of approximately 3.5 deg at the exit
centerline, The angularity decreased to less than half a degree by x/D = 0.4 and remained
so for the remainder of the survey,

Figure 13b reveals that the probability distributions in the vicinity of the shock wave
either are or tend to be bimodal. Based upon available evidence, the shock appears to be
oscillating in the axial direction between two discrete locations, namely x/D = 0.97 and
x/D = 1,25, spending minimal time in between. Either the vortex-street structure of a jet
boundary described in Ref. 14 or the wave-like contorted boundary of a jet proposed in Ref.
15 could furnish a suitable explanation for the observed shock motion. In both cases, the

12
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fluctuating character of the jet/external flow boundary would tend to modulate the near
field pressure. Feeding in all directions via the subsonic free stream, the pressure variations
could conceivably influence the flow to either shock down prematurely or sustain the
supersonic Mach numbers farther downstream.

4.2.2 Constant x/D Surveys

In addition to the lengitudinal surveys, eight radial LDV profiles were made at selected
stations along the jet plume. The seeding technique described in Section 3.2 was used, and
the surveys were extended from below the jet centerline, across the plume, and well into the
external stream. Mean velocity vectors are illustrated separately for the three seeding
procedures in Fig. 14. The distribution of mean axial velocity is presented in Fig. 15 for each
individual x-station.

The letters on each profile signify certain key characteristics common to most of the
data. The x/D = 3 distribution in Fig. 15g is a typical example of the profiles aft of the
Mach disc. According to the jet seeded measurements, the maximum jet velocity occurred at
a point Aj, away from the plume centerline, followed by a sharp decrease in velocity to a
plateau somewhat higher than the external stream, and finally followed by another decrease
at Bj, to the point Cj, where the data rate became negligible. The free-stream seeded profile
exhibited no significant increase in velocity until well within the turbulent mixing region, In
fact, the velocity decreased slightly before the rapid increase at point Gy. The region of
relatively low velocity appears to have been a remnant of the model boundary layer,
thickened by the adverse pressure gradient over the boattail. The point Cy, at the end of the
profile identifies the extent of free-stream seed penetration into the jet, marked by an
extremely low data rate.

The velocity distribution resulting from the dual seeded measurements looked much like
a conventional turbulent mixing profile. Dual seeded measurements matched the free-stream
seeded measurements at the outer edge of the mixing region, Er, matched the jet seed
measurements deep within the jet, E;, and smoothly transitioned from one profile to the
other in between.

Two additional key profile char:;cteristics which are often used in the discussion of shear
flows can be identified in the jet seeded profile. One is the radius at which the maximum
gradient in axial velocity with respect to the radial coordinate occurs. Two such maximum
gradients are present at x/D = 3. The first and primary one, M1 j» 15 near the center of the
conventional turbulent mixing profile between points Ey, and A;. The second, M2;, lies
between A; and the centerline and is associated with a secondary shear layer trailing
downstream from the Mach disc near x/D = 1.

13



AEDC-TR-82-27

The other key point on the profile is the half-velocity radius H;. Defined here in terms of
other profile characteristics, it is the radius where the velocity is equal to the average of the
velocities at the point A;, and the free-stream velocity.

Using an alternate definition to determine the half-velocity radius H;j, the free-stream
velocity ‘would be replaced by the minimum velocity occurring in the free-stream seeded
profile at the radius Gy, This less conventional but perhaps more realistic approach
accounts for the residual velocity deficit caused by the body boundary layer. The difference
would be significant in the Fig. 15 profiles upstream of x/D = 1 and could result in even
larger discrepancies in situations involving major flow separation and/or flow reversal.

4.2.3 Analysis of x/D = 3 Data

The data obtained by the LDV contain significantly more information than the mean
velocity values presented in Fig. 15. Simultaneous two-component velocity measurements
for a large number of discrete particles passing through the focal volume can provide
invaluable insight into the statistical characteristics of the flow. Selected data from x/D = 3
are presented in Figs. 16, 17, and 18. The radial distributions of several sample statistical
parameters are shown in Fig. 16. Axial velocity histograms are illustrated in Fig. 17.
Individual particle wvelocities, plotted as two-dimensional velocity distributions, are
presented in Fig. 18. The letters introduced in the previous section to identify key profile
characteristics have been included where appropriate.

Two relative maxima are present in the Fig. 16a distribution of radial velocity for jet
seeding. One correspands to the point of maximum gradient in the axial velocity profile,
M1;, while the other occurs at the point B at the outer end of the axial velocity plateau. The
jet seeded radial velocity measurements were generaly positive, away from the centerline.
The free-stream seeded radial velocities were negative, into the jet, except in the vicinity of
the maximum axial velocity gradient.

A primary feature of the Fig. 16b standard deviation distribution is the large peak in
8,/¥o for the jet seeded data. This places the maximum axial turbulence intensity at
r/D = 0.35, slightly toward the jet centerline from the half-velocity radius, Hj, at
/D = 0.378. The peak position coincides with the point of maximum slope in the axial
velocity distribution, M1;, which is consistent with the experimental data in Ref. 5. The
relative maximum at the jet centerline apparently resulted from the oscillation of the Mach
disc near x/D = 1.

Another significant observation about the Fig. 16b measurements is the appearance of
low turbulence, free-stream flow well within the jet mixing region. At the same time the jet
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seeded data indicate that the relatively high axial turbulence levels associated with the jet
flow were observed from the jet centerline to the outer edge of the jet, C;. This implies that
the free-stream fluid which penetrated into the jet maintained both jts characteristic low
turbulence and mean velocity (Fig. 16a). Similarly, jet fluid which reached the outer
extremes of the mixing region remained relatively highly turbulent and traveled faster than
any free-stream fluid which was observed at the same location.

The same conclusion can be drawn from the Fig. 17 histograms and Fig. 18 velocity
distributions. The flow in each regime carries with it a distinct velocity/turbulence
‘*signature.”” The fact that the signatues from either or both regimes could be observed
essentially unaltered over much of the mixing zone suggests a process in which the two fluids
were somehow distributed about the region without being ‘“‘mixed™ in the steady state,
homogeneous sense. A hypothetical model of such a process will be discussed in the next
section.

The Reynolds shear stress and turbulence kinetic energy distributions are presented in
Fig. 16¢. The shape of the latter distribution is very much like that of the axial turbulence
intensity of Fig. 16b, since the radial turbulence intensity variation with radius was small,
Both Reynolds shear stress and turbulent kinetic energy reach maximum values near the
radius, M1j, where the axial velocity gradient is maximum (Refs. 3 and 5). Another axial
velocity gradient-related maximum in Reynolds shear occurs ar r/D =~ 0.08 which coincides
with the radius, M2;. In this instance the shear stress is negative since the velocity gradient is
of opposite sign (Fig. 16a).

The variation of velocity sample skewness at x/D = 3 is presented in Fig. 16d, As in
Refs. 5 and 6, the values of the axial component skewness, SK,, are negative from the radius
of maximum axial velocity, A;, outward to the half-velocity radius H;. At that point the
skewness changes sign and remains positive for the remainder of the jet seeded
measurements. The dual seeded histograms become significantly more positively skewed in
the intermittent region, attaining a maximum value near the edge of the jet. The skewness
then abruptly decreases and again changes sign. Finally, the slight negative skewness
disappears as the histograms become Gaussian, as evidenced by the free-stream seeded data.

The reason for the differences between the three seeding condition results is clearly
shown by the actual histograms in Fig. 17. The jet seeded and free-stream seeded samples
produced their characteristic single mode, nearly normal probability distributions except at
the extreme ends of their respective surveys, C; and Cg. The highly skewed, dual seeded
distributions appearing between r/D = 0.45 and r/D = 0.65 were produced by the
combination of turbulent, high-speed flow measurements with relatively larger numbers of
lower velacity, nonturbulent free-stream seeded flow samples near the jet edge. The typical
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resulting histogram was heavily weighted toward the low velocity end of the distribution,
producing the classical positively skewed shape (Fig. 17¢).

The radial velocity samples were found to have a nearly Gaussian distribution for all
radii at x/D = 3.

The computed axial velocity sample kurtosis values presented in Fig. 16e are generally
larger than those in Refs. 5 and 6. The trend is somewhat similar, however, with the
occurrence of a minimum of the half-velocity radius Hj, and a peak near the jet edge C;.
Again, the dual seeded results are quite different from the single seeded measurements and
appear to provide a more accurate description of the jet mixing process.

4.2.4 Shear Flow Model

The observations made in previous sections regarding the intermittent nature of the
mixing region flow and the conservation of jet and free-stream properties across the region
are consistent with the turbulence shear layer mode! described in Ref. 135. Quter
nonturbulent fluid is separated from an inner turbulent fluid by a moving boundary
containing bulges and valleys. Such features are present in the turbulent shear layer
photograph (Fig. 19) from Ref. 16.

A fixed observer in the interface region would experience alternating periods of distinctly
turbulent and nonturbulent flow as the bulges and valleys moved past his position.
Assuming that the turbulence levels in the inner and outer regions were relatively constant,
the mean turbulence level would be a function only of the amount of time spent in each
region. The ratio of time spent in the turbulent region to the total time is defined as the
intermittency factor, Q, in Ref. 15, Based upon this definition, the average axial velocity of
the fluid at a point (V) in the mixing region can be written

V2 = OV + (1 — DV,b 1)

where V,J and V., are the mean axial velocities obtained from independent jet seeded and
free-stream seeded measurements. The average axial velocity can be calculated by assuming
a Gaussian distribution of the intermittency across the shear layer as in Ref. 13.

Estimated values of the intermittency factor can be determined for the present data since
balanced dual seeded, as well as single seeded measurements were obtained, Substituting the
mean axial velocity for dual seeding, V4, for V,2 in Eq. (1) and rearranging yields an
expression for the experimentally determined intermittency,
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Two alternate techniques for analyzing the shear layer velocity fluctuations can be
applied at points where the axial velocity histograms are strongly bimodal and have separate
non-overlapping jei and free-stream velocity distributions. In such instances, measurements
with all three seeding conditions are not necessary since the required information can be
determined from the dual seed histograms. Statistical analyses of the individual parts of the
axial velocity probability distribution associated with the jet and free-stream modes provide
the respective mean axial velocities, V,Jm and V.5, Substitution into Eq. (2) yields, for the
estimated intermittency factor,

V4 — V,fsm

ug] = vxjm — 'fosrn

3

In another technique also involving nonoverlapping bimodal histograms, the intermittency
factor is expressed in terms of the area under the axial velocity probability distribution curve
as,

A,m

= Ajm 4 A, fsm @

Re

where A Jm and A,lm are, respectively, the areas associated with the jet and free-stream
modes.

Weighting functions to correct for the Ref. 12 velocity biasing have been omitted from
Eqs. (1-4). Such corrections are recommended, however, since the large differences in mean
velocity between modes can result in significant errors.

Returning to the discussion of Figs. 15 through 18, we can relate the intermittency factor
concept to the LDV measurements. By seeding the flow on only one side of the interface, the
fluid on the other side remained *‘transparent’’ to the LDV. The instrument recorded either
data from the seeded flow or nothing, depending upon which side of the interface the probe
volume was on at the time. The single seeding technique effectively forced the intermittency
factor to be either 0 or 1.

It follows that properly balanced dual seeding could provide a smooth transition from
the nonturbulent to turbulent flow by letting the flow “*self-adjust’’ the intermittency factor
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as a function of radius. The dual seeded histograms (Fig. 17c) do, in fact, behave in a
manner consistent with the proposed mixing model, resulting in a smooth transition from
free-stream to jet velocity (Fig. 15).

The dual seeded mode values which occur in each velocity probability distribution in Fig.
17¢ closely match the free-stream and jet seeded modes in Fig. 17a and 17b at corresponding
radii. The smooth transfer of mean velocity from one mode to the other appears to have
been accomplished by time-weighted averages of the two mode values. The weighting
function appears to have been similar to the previously mentioned intermittency factor, @,
going from O at the point Eg, to 1 at the point E;.

A conventional analysis (Ref. 17) of the measured (dual seed) mixing zone velocity
profile at x/D = 3 indicates that the similarity parameter, o, for turbulent mixing is in the
25 to 35 range. The corresponding similarity parameter for single stream mixing is in the 11
to 15 range which is consistent with other experimental and theoretical values presented in
Ref. 18. As a result, conventional turbulence models should adequately predict this mixing
region.

The data from x/D = 1 were selected for presentation in Fig. 20 because the widely
separated modes provide a somewhat clearer definition of the bimodal transition
mechanism. The jet seeded survey (Fig. 20b) was terminated prematurely by a seeder
malfunction, As a result, the constant velocity plateau portion of the profile was not
recorded. Estimated r/D positions for the points B;, and C; based on the dual seed
measurements have been included in Fig, 20c and other appropriate figures as indicated
values.

4.2.5 Axial Variation

The axial velocity probability distribution having an estimated intermittency factor, .,
nearest 0.5 is presented in Fig. 21 for each of the six axial stations. Mean velocities for jet,
free-stream, and dual seeding are indicated in the figure. The radial location of each
measurement and the estimated intermittency factor have also been included at each axial
station.

Based upon the selected examples, the velocity differences between modes, as well as the
values of the higher jet seeded mode, are both maximum near the jet exit and decrease with
distance downstream. In contrast, the free-stream sesded mode velocity shows an increase.
As was stated earlier in this report, the model boattail boundary layer was thought to be
responsible for the velocity deficit in the free-stream seeded mode. This hypothesis is
reinforced by the relatively wide initial velocity variation about the mode value near the jet
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exit. The subsequent decrease in stamklard deviation is probably attributable to viscous
entrainment. The histograms indicate that most of the low velocity, moderately turbulent
fluid has been entrained by the jet before x/D = 2, The free-stream seeded modes farther
downstream represent low turbulence fluid from beyond the model boundary layer.

Figure 22 illustrates the variation of several of the Fig. 15 velocity profile characteristics
along the jet plume centerline. The points C; and Cy, identify the limits of penetration of
seed from each region into the other. Their loci in Fig. 22a define the zone at overlap in
which both particles from both seed sources could be observed. No overlap could be
detected at x/D = 0,1, The wake from the separated base region which trailed downstream
contained no detectable particles and was transparent to the LDV.

The loci of the symbols E; and Ey; in Fig. 22b define the observed effective limits of seed
penetration as well as the extent of the zone of intermittent flow, Velocity measurements
within the region require carefully controlled dual seeding to avoid intermittency biasing.

The inner boundary of the conventional shear layer (Ref, 17) is presented in Fig. 22b as
the locus of the maximum velocity radii A;. The outer boundary coincides with the outer
edge of the intermittency zone Ef,.

Axial variation in the location of points B; and Gy, is shown in Fig. 22b. The location B;
signifies the appearance of ambient free-stream particles in the jet seeded histograms and
marks the cuter end of the velocity plateau region. The radius Gy indicates the point in the
free-stream seeded profile where jet induced viscous forces begin to dominate the free-
stream fluid behavior. According to the Fig. 15, data the point Gg appears to occur
consistently at the same radius as the start of the plateau region of the jet-seeded velocity
profiles,

Laser vapor screen flow visualization provided a qualitative look at the jet plume
turbulent mixing region. A slight reduction of jet total temperature on a high humidity day
yielded sufficient condensate. The rings shown in Fig. 23 resulted when a sheet of laser light
in the constant x/D plane was directed across the plume at five different axial stations. The
condensate appeared only in the inner half of the conventional shear layer shown in Fig.
22b, i.e., the region bounded by the locus of maximum velocity points A; and the inner edge
of the intermittent zone E;. Since the gas exhausted from the jet was dry nitrogen obtained
by boiling liquid nitrogen, the source of the condensate is assumed to be the free-stream air.
This implies that the tunnel air penetrated deeper into the jet than did the seed particles. If
50, the dual seed measurements in that region may have been biased by an undetected
extension of the intermittent region. The introduction of smaller particles into the free-
stream flow could improve the results, if such particles could be detected by the LDV.
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Additional qualitative flow ““visualization’’ data were obtained using the LDV system
oscilloscope. Condensate, invisible to the eye with the proper jet total temperature, could be
‘““seen’’ on the oscilloscope. The region illustrated in Fig. 24 was defined by systematically
traversing the region with the LDV probe volume and observing the output signal. A typical
survey into the jet produced an increasingly strong signal with a broad band fluctuation
maximum along the line denoted by the diamond symbol. From that point inward toward a
second line denoted by triangles the signal was essentially a constant, relatively high d-c
level, A maximum narrow band signal was observed in the vicinity of the second line,
followed by a gradual decrease in signal strength toward the jet centerline. The outer edges
of the regions shown in Figs. 23 and 24 are nearly matched. The oscilloscope defined region
(Fig. 24) is wider and extends closer to the jet centerline than does the zone of visible
condensate (Fig. 23). This probably indicates that the condensate detected by the
oscilloscope was smaller and penetrated farther into the jet than did the condensate which
was visible to the eye.

4.2.6 Resolved Mean Velocity Profiles

The velocity measurements for the three seeding conditions were combined to provide an
effective mean axial velocity profile at each x/D station. Each profile follows the free-stream
data to the outer edge of the intermittent region E;,, The dual seeded results then provide a
smooth transition to the jet seeded velocity level on the inner edge of the intermittent region
E;. The remainder of the profile coincides with the jet seeded measurements.

Velocity profiles from the afterbody flow field and jet plume are combined in Fig. 25 to
provide an overall picture of the field of interest. The effects of flow acceleration upstream
of the model shoulder appear as a slight positive bulge outside the boundary layer in the
second profile from the left. This is followed by a marked deceleration and thickening of the
boundary layer over the remainder of the afterbody.

The growth of the shear layer can clearly be seen in Fig. 22. As the flow leaves the nozzle
exit, the point of maximum velocity gradient moves radially cutward at an estimated initial
angle of 20 deg with the centerline to a maximum radius of approximately 0.4 D at x/ID = 1.

Simultaneously, the velocity gradient magnitude decays rapidly from the extreme initial
value, The decrease continues for another quarter-body diameter and remains relatively
constant for the remainder of the axial stations. Shear layer growth appears to continue as
the flow moves downstream but at an extremely slow rate.
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The velocity deficit caused by the Mach disc on the centerline near x/D = 1 is significant
in the x/D = 1.5 profile. Recovery is almost complete, however, at the last axial station.

4.2.7 Tabulated Data

The experimental data are presented in digital form in Appendix B. Measurements along
the constant r/D computational boundary are tabulated first, followed by the constant r/D
surveys in the jet and the constant x/D surveys. The data from each survey which penetrates
the jet plume include separate measurements for the three seeding conditions. Free-stream,
jet, and dual seeding are indicated by values of the seeding condition variable SE of 1, 2, and
3, respectively. The resolved profile data presented in Fig. 25 are denoted by a data
condition code variable, CC = 1.

5.0 CONCLUDING REMARKS

The flow field about an axisymmetric nozzle afterbody in a subsonic parallel stream has
been surveyed, including the flow within the supersonic underexpanded jet plume and the
turbulent mixing region. Two-component simultaneous flow-field measurements were
obtained using a two-color Bragg-diffracted laser Doppler velocimeter system. LDV
measurements include mean velocity, turbulence intensity, Reynolds shear stress, skewness,
and kurtosis. Model surface pressures were obtained, as well as qualitative plume data from
two types of flow visualization.

The turbulent shear layer was investigated thoroughly. The characteristics of the
intermittent interface between the turbulent jet and relatively quiet free stream were defined
by seeding the two flow regimes separately and in combination. Measurements obtained
from the three seeding conditions provide a new insight into the mechanisms involved in jet
entrainment and turbulent mixing. The data clearly show the extreme sensitivity of the LDV
measurements to nonuniformity in seeding in such intermittent regions. The injection of
seed into both streams is usually recommended to increase the probability of a sufficiently
small known particle size. Extreme care must be taken to adjust and maintain the two
seeding rates to ensure uniform particle number density at the point of interest.

The present investigation has demonstrated the unique capability of the LDV for
providing nonintrusive measurements in an environment hostile to other diagnostic devices.
However, the sensitivity of measurement accuracy to the complex character of a given flow
field often places application-peculiar constraints upon the design of the LDV system. Care
must be exercised in the initial design and setup, as well as the periodic alignment,
adjustment, and calibration of each LDV component system to ensure balanced
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measurement sensitivity between components and continuity of the data acquired from day
to day.

The indicated discrepancy in standard deviation between the two velocity components
which was observed in the free-stream flow is thought to have been at least partially a result
of instrument broadening in the radial component histograms. Additional data are necessary
for resolution of the question. If the indicated level of nonisotropic turbulence does, in fact,
exist in the Tunnel 1T test section flow, corrective action would be desirable.

The use of smaller seed particles is recommended for future tests of this type to reduce
the particle lag associated with the nozzle and the centerline Mach disc. The small particles
should also provide more fluid-like penetration into the jet, as suggested by the condensate
data, and thus better define the intermittency region flow.
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D

=2.0PA
~1.RA24
~1.623
=1420
=1.217
=1.014
=NeAl11
-0.609
=408
=-Ne203
0an
N.2013
N.40K
n.6N9
N.811
1.217
1420
1.623
1826
24028
2.231
Pab14
7637
2 R4n
2,043
3.745
F.448
3.550

D

1,350
1.350
1.35n0
1.350
1.350
1.350
1.380
1.350
1.35n0
1«350
1350
1.35N0
1.380
1350
1.350
1.350
1.38n0
1.35%0
1.350
1.350
1.35n
1.3%0
1.235n0
1350
1.350
1350
1350
1.350

vﬂ.

n.g9o?
0.905
1000
906
N«502
Ne923
LIS LY
N.97R
NeQRN
04975
0.976
N.982
Na37?
N.975
N.356
Ne5A1
Ny9AT
N.9k3
0.948
0.976
Ne9K5
Ne948
0957
N.981
N.955
h.921
LMLl
n,98173

VeV

=0.076
=-0.017
=0.025
=N.028
=0.031
=0.920
=-0.040
=0.031
=0.039
=0.035
=0.048
=0.035
=-0,030
=0+073
=-0.039
=-0.037
=0,03%
=0.041
-0.035
=0.0585
=0.,047
=0.0556
=0.045
=0.050
=0,048
=0.050
=0.051
=0+04R

V|V

1992
1995
l1.001
D«996
$.9913
"e«9R3
0«985
L.979
C.981
975
«97R
N«9R3
0973
0975
0967
(=982
Ne96R
d«964
0969
0«9TT
U964
970
0=958
Ne 36k
0956
(=982
0.970
N.954

0590
0.592
04595
0.597
0.590
0«58
058RS
0.581
0.582
D579
0.580
D«5R4
0.577
0579
0,574
0-5R3
0574
0572
0.575
0.580
0573
057K
0:56F
0572
NeSAT
04544
04576
n56%

5/Va

D.0P2
0.020
0.,070
D.079
0D.028
D«040
D.032
0.030
0.035
D.052
0.03%
0.045
0.037
0.039
0.04]1
0.036
0.032
0.035
0.039
0.035
D«03R
0.035
Na048
De045
0.039
0«033
0.034
D. 067

T;

S/Va

0.129
D«]124
0.134
0.127
N.129
Nalél
Deld2
0.130
0.145
0.130
Del4]
0150
Ne146
0.135
0,137
0.140
0.127
D.134
0.133
6.13%
Ne141
Deldb
D«141
Del40
0.128
0140
N.139
0.143

= 640.3°R
K, S
n.n3n 0,046
=N.149 0,105
0.07D =0,052
=0.551 0,098
0,007 =0,022
=0+349 0,066
Na044 D.166
=0.050 =0.119
=0-048 =0.0RB
=0+705 0.107
=0+339 0,035
=N=199 Nn,077
=0.054 -0,102
N=N30 =N.027
=0.?10 0,066
=0.090 0.031
D.N0& 0,082
=0.191 =0.003
=N.427 =p.109
=0.199 0,033
=N347 0,081
=0«515 0,060
=0+820 =0,036
=0+546 0.122
=N0.,5613 0,027
-0.128 0,053
0.173 n.026
=0«743 0.11R

KU,

3.3R8
3.696
3.873
4,810
3.106
4,160
3.347
3,198
4,013
4.604
3.460
3,397
6,179
5.263
5,241
3.531
3,383
3.143
5.150
3.452
4,954
4,850
6,397
3.648
4,800
3.616
3,518
4,254

KU,

3.203
P«966
3,125
3.167
3,078
3.096
3.197
3.163
064
3.225
3.219
3.212
3.011
3.047
3,457
3.070
3.1086
3.038
3.265
3.267
3.081
3.154
3.167
34111
3,315
34164
3,538
3.293

RE,

=-T0WT
58,8
-36,1

-153.6

=32,.6
-T6,3
9.5
-20.7
=107.8
141.8
-2T7.1
9R.9
=40R.A
-]194.4
=109,.9
A6, T
63,5
61.2
136,0
~10.5
145.6
152.5
=312.9
T3.6
«15,9
KLY
=60,7
=33T7.1

PPL

151

T3
a1
173

79
S5a
5
67
93
L)
56
71
L1
62
62
73
s

A5
71
&9
57
52
48
42
7

D = 0.986in.

TKE N PPS
R524.1 992 150
7ASa,.T7 GBR Ta
9171.4 992 T3
AATI.9 991 Rn
AT03,9 994 1T
10523,2 994 Ta
10504.3 988 ™
ABT9,0 9Ra 53
11058,5 997 LYY
9343.,5 996 &5
10363.1 991 o1
11928.%9 99 45
11190.,6 994 58
9639.0 999 69
9950.6 996 64
10347,7 987 61
R400,.B 99] &n
9484,3 9R9 To
Q356,2 99& 54
10065,9 995 Y1)
10401.2 997 (1)
11177,.2 995 69
10763,7 992 47
10500.8 996 55
AGAI 9 99 S0
10214,1 9RR AT
10057,.6 ©9A2 [
11504.3 991 s

B
3
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LL

Vo = 713.0ft/sec T, = 640.3°R D = 0.986in.

SEQ vD /D V. VIV, VIV, M aég. %{V- 5K, SK. KU, Ku, RE,, TKE N PPS PPL
821 0.051 0. 1.836 0.108 1.R39 1,200 0,135 0,132 =0,010 0,016 2.664 2.827 -?¢M.1 13411,8 989 7o &3
822 N.171 0.0 12940 04083 14982 1.324 0.134 0.129 =N.179 0.068 2,696 2.793 =302,9 130R6.3 993 183 97
B23 0152 0.0 PeNBA 0073 24090 14424 D.0NE 04134 0,000 =0,004 0,0 ?.992 0.0 9154.5 1000 268 128
825 (0203 0.0 24159 0.051 24150 1.493 0,143 0,134 =0,310 0.025 2.663 3.047 =359.7 14325,1 994 231 107
826 0.25& 0.0 ?.21R 0,084 24219 14552 0.144 04121 =0.354 =0,135 2,642 2,T1é =376.4 12776.7 996 13IT1 147
R27 0,306 0,0 22217 04041 24217 14551 0.140 0,133 =0,18]1 ~0.,038 2,365 3,163 =956,2 13958.0 998 108 48
B28 DN,355 0.0 Pe27A D.0RT 24277 1.617 0,161 0,143 =0.296 =0.016 2.604 3.296 1NS.4 15500.1 995 154 &7
879 D0.806 0.0 2,304 0,014 2,304 1.544 0.179 0,132 =0.72T7 =0.004 7,478 13,123 =SA7,7 13077.0 095 298 128
B30 0.456 0.0 24310 0.012 24310 1.650 04128 04137 =0.P4? =0.045 2,599 3,087 =413,7 13506,3 ©OA9 377 163
B3l o0.507 0,0 2350 0,020 2,350 1.695 0,129 0132 =0,366 0,002 2.598 3,04]) =657.1 13107.1 99a 172 T3
B32 0.609 0.0 22302 04008 24382 1,731 04137 0a139 =0e?65 «0.065 2.7T2 3.137 «196.7 14639,7 995 205 124
W33 0.710 0.0 Ze419 02007 24419 12775 04138 04136 =0,287 =0,081 2.832 2.752 18.5 J4246,R 698 198 A2
B34 0,.R]1 0,0 Pedh]l 04008 24461 14826 04141 04138 =0.243 =0.125 2,756 3.021 =1030.0 14701.4 994 178 72
B35 N,%13 0,0 2477 0,002 2e4TT 1oB46 04159 04144 =0.N36 =0,059 2552 2.975 =A0K.2 1894R,3 997 155 62
836 1.014 0,0 2,456 0,007 Pa456 1.829 0,145 0,185 N.082 =0,013 2,372 1,049 1260,2 207A1.4 99% 128 52
837 11156 0.0 2:196 =0.008 24196 1,529 04292 0,145 Ne162 =N.035 2,243 2,989 =434, 32399,2 99a 134 61
B38 1,217 0.0 1908 =0.0N& 14909 1,259 0,406 0,154 0.201 =0N.114 2,702 3.085 1605.2 53977.3 994 124 65
B39 1,318 0,0 1.7R1 =0,010 1.781 1,152 0,426 0,154 N.114 0,116 2,910 2,83 1842,4 SALIKA.B8 995 13" 77
B840 1.420 0.0 1.7583 =0.008 14753 14129 0.366 0.161 Ds043 =n_112 3,098 3,088 -£53,1 47379.5 99T 186 106
841 1.521 0,0 1810 =0.,004 1.810 14175 04319 N.158 =0n,245 =0,069 3,077 2.R85 179.3 3858R.9 9RA% 151 B3
842 14623 0.0 1910 =0.007 1910 1260 0310 04151 <0.403 0.056 3.137 2.988  1251.6 3A050,4 994 103 54
B43 1,724 0,0 1.9AT7 =0.002 1.987 1.329 0,264 0,156 =0,382 =0,092 2,622 2,751 =220,0 29TR2,1 998 B3 41
844 1.R26 0.0 PaORE  NL007 Ze0BB 1.422 0,255 Neldé =0,195 =0,022 2,780 3.046 R432,9 27048.9 998 B5 4D
845 )1.927 C.0 P.1NS 0,003 2.105 1.438 0.255 0.151 =N.144 0,078 2.666 3,002 18T.8 2R021.2 998 oA L1
B46 2,027 0.0 2aléd 02012 24144 1.4TT7 0.252 0.147 =0,369 0,008 2,908 2.959 A22.6 27204,7 997 A& 39
84T 2,130 0.0 2211 =04005 2421]) 12545 0.238 0,152 =0.357 =0.103 2.626 2.894 436,6 26145.,5 995 136 6]
“Bas  2.231 0.0 2:210 0.011 24210 1.543 0,233 0,155 =0.272 =0.027 2.4R6 3,045 1T.3 2597n,9 996 T2 33
B49 2.333 0.0 24233 04005 24233 14568 0,277 0157 =0.360 0,008 2+627 3,020 222.1 25103.3 994 62 27
850 2.434 0.0 P+232 04017 24232 1,566 04278 0152 =0+397 =0,078 2.6B1 3,106 430.7 25025.2 996 4T 21
851 2,535 0.0 2.302 0.018 24303 1,642 0,230 N.149 =0.449 =0,063 2,813 2,977 464,85 2468S.T7 997 To 30
852 2.637 0.0 2296 0,017 2+294 1.632 0.226 0a147 =0,342 0,042 2,527 2.911 =305.4 24030,3 996 52 22
853 2.738 0.0 Pe312 0.006 2,312 14652 0,217 04149 =0,388 =0,007 2.645% 3,005 1270,9 23325,1 995 119 51
854 2,840 0,0 2375 04026 24325 14666 0,212 04142 =0e34% 0,002 2.4%7 3,184 501.6 21633.5 999 107 46
855 2,941 0.0 2373 0,015 24323 1.665 0.214 0.143 «0,408 «0,137 2,45 2,997 =]24,1 22090.5 996 62 26
856 3,043 0.0 2379 0.016 24339 14682 0,214 0,146 =0,195 =0.076 2.6R9 2.77s T6R.4 27587,7 99A B85 36

i
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8L

as57
ASA
RS9
850
ARl
AR2
AA3
LLTY
AhS
ARG
8RT
AhB
kg
aTn
ATl
aT2
a73
aTs
ars
BT6
RTT
ATE
AT9
RO
RAL1
Baz
BA3
AR4

V. = 713.0ft/sec

=D

f.3%4
Na&DA
N.507
Net99
0710
Nefal1
n,e113
JeN14
1-115
1.217
1.31R
1620
1.521
1.62%
1724
1+A25R
1927
2.02R
2130
7.731
7331
Pudis
7535
2637
2738
PeR4AD
Pe94]
F.043

D

C.18n
Dulan
O0.19n
0,190
O.l90
Os190
0.1an
D.190
O.1en
0.14an
0.19n
D100
0.19n
0.190
Du19n
0.19n
0.190
O.19n
D.1an
Q.1090
Oulan
Dul09n
0.1%0
D190
Oelen
0.19n
0s.1an
Ou180

V.

2.273
2.3
2377
PednA
Pedbn
Pe4os
?.491
745148
7.581
?«587
24519
2.576
P«517
2+512
?2.530
2.512
2517
P+470
2e4aT7
ELE L]
P40k
Ps459
P«393
LT 1]
PebSH
Pak23
Paks3
Pa4T1

VYV,

N.6b48
D604
NaS541
D.4R?
0«429
0+ 365
030
0254
Del199
G147
14129
041729
0e127
Jel23
0.120
Os1n4
0.094
0.0R%
0.0R0
0.061
U054
0045
D.C41
0,035
V039
0070
0.039
2.017

I¥|/Va M

24325 1.567
24389 1.T4D
2+438 1,798
24455 1.R19
2:4TT 1aBak
2522 14903
2.510 1.788
2+531 1.915
2570 1.967
74561 1.95~
2.521 1.90?
2529 14913
24520 1.901
2536 1.92]1
2537 1.918
2«514 1,R93
2519 1.899
2+4T]1 14839
2+.4RR 1.860
2e467 1,933
2+4594 1.8T)
20459 1.0824
2394 1,745
Pe44T 1.809
2+458 1.A23
2e833 1.T792
2+453 1.A14
2471 1.839

S/Ve

04151
0,152
0.141
0.140
0«143
De140
D.148
De153
D.145
Deldéh
0.151
D138
D.141
0.153
Da148
0.157
D«164
D171
D161
0.163
0.153
D«15AR
0.165
D«160
Nal166
Delh2
0156
0.023

w-

0.222
0.177
D«165
0.175
ns161
Nel164
N.152
0e129
Nel42
0.139
04160
Del4l
n«127
0.131
0129
N.134
0.129
0128
Ne132
0131
D136
De126
N.156
D154
0167
Nel52
D«145
04153

T, = 640.3°R

SK,

=013
=0.34K
=0+370
=-0.361
=Na249
=Ne«340
=-n,281
=0«243
-0N.183
=0s055
=0.039
=0«?2?7
=N.203
=0.2T1
=N.2TR
=N,311
=Na?4T
=N.?06
=0.029
-00152
=0«110
=0e260
-0,206
=0s174
=-0.308
-ﬂ-oz?
=0.226

0.000

SK,

=0,021
-0n,058
0.028
=0.113
0,069
0.018
n.,050
N.109
0.282
0.117
0.118
=0,]164
=0.061
=0.026
=0.0R2
=0.089
0.083
=0.,036
-0,095
N.040
0,078
=0.071
-0,072
-0.183
=0.056
=0.090
=0.109
0.066

KU,

2,414
2.614
2560
2.575
24692
2+5R8
2.747
2:541
2.649
24550
2.6A8
2+.672
2.540
2.639
2+6186
2.722
24467
24690
24363
24417
2,451
2916
24886
24902
3.19%
24755
2:TH0
0.0

KU,

24915
3.010
2945
2.880
2.962
2910
3,105
2:94T
3.12¢
2.838
3.138
3.129
3.132
3.248
3.280
3.151
24957
2.895
3.28%
3.096
2.998
24897
3,143
24962
2.993
2981
2.T38
3.085

REL

55AT .4
IR4T,5
3156,.8
?393,3
1533.9
723.3
596,3
=-4T2.6
=69,1
=1080.1
-69.0
261.2
970.0
359.1
Q18,9
266,1
9]13.9
=P2A0.4
-181.8
753.6
=-96,5
-479.8
333,1
TA9,6
-340.9
T15.6
176.2
0.0

TKE

31661,5
217R3.5
18811.6
20608,3
1A411,.9
1R626.0
17329.9
14359,1
15525,.4
15177.5
18803,6
14956,4
13251.3
14603.5
14063,0
154185
15358,2
18763.9
15649,3
15549,5
15350,3
14411.5
19271.4
18526.5
19572.6
18497 ,7
16827.4
17068,7

D = 0.986in.
N PPS PPL
097 12 5
99q 27 11
993 &l 17
995 16A 68
994 217 AS
99] 371 147
995 93 37
993 1268 49
997 261 101
994 18T 65
993 229 90
994 130 51
993 19% 77
994 200 79
991 19a 78
994 14p S8
995 201 79
999 TR T2
997 118 AT
996 138 56
994 113 A4S
993 T2 29
992 184 76
992 14n 57
985 119 4B
989 116 4B
990 181 Té
1000 417 168

i
8
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6L

SEQ

1307
1306
1305
1304
1303
1302
1301
1300
129%
1298
1297
1296
1295
1294
1203
1292
1291
1290
1289
12A8

V. = 713.0ft/sec

=D

-2.028
-2.028
=2.028
=2+N2A
=2.07A
~2.078
=2.02A
=2.028
=2.028
=2.N28
=2.028
=2.028
=2.02R
=2.02R
=2.028
=2.028
=2.078
=2.02R
=-2.028
=2.028

/D

1.274
1.19R
1.1722
le04k
0.970
U.R94
N.A1 R
0.7m0
0.747
0,773
0.Tne
0.6R5
D.66A
D.haT
D.6PR
0.609
0.59n
Q.57N
0.551
0.53>

Ve'Va

n.901
n.902
n,9a9
N.503
Ne9aT
Na904%
N.9a7
L L L
Ne9a7
N.996
1«002
Ne99R
0.990
N.9R7
Na9A3
N.951
0.918
NeRRT
n.339
D.77S

VVa

=0.039
=0.030
-0,02%
=0.027
=0.027
=0.036
=0.029
=0.023
=0.024
=0.024
=0.023
-0.010
=0.014
=0.015
=0.017
-0.024
-ﬂoo‘q
=0.001
=0.008
=-0.013

[VIFVa

Ne994&
0992
0.999
0993
NeS9T
N«994
0.998
0.999
0997
0997
l.002
2.99R
0.9%0
0.987
0+963
01+951
0919
D«BB7
0«B40
0775

0.591
0590
0.594
0590
0.593
0591
0.592
0.5%4
0.593
0.593
0.596
0.593
0.589
0.587
0.571
0564
0+543
0.523
D494
D«454

S§/Va

0.023
0:022
0,019
04021
0.020
0.018
0.020
0.020
0.018
0.019
0.022
0.021
0.023
0.028
0.037
0.045%
0.051
0«060
0,073
0D.0R&

S/Va

0.127
Da132
0134
0.129
0.129
0e134
0.130
0.129
0133
De132
0.136
0.136
D.134
D.136
0.132
0.138
Dela2
Da141
0.133
De147

T, = 640.3°R

K,

=0.010
0096
=0.,114
=0s111
D035
=0«110
=0+028
n.213
0.0n69
0.150
r.305
N353
=-0,407
04011
=Ns435
=660
=n.572
=N+ 4RT
=N.48T7
=0+271

SK,

=0.020
0,003
=-0,064
0,137
=0.023
0.003
=0.,093
n.087
=0,007
=0.094
0.014
n.022
=0.024
=0,063
0.027
=0,054
=0.099
0.001
0.08%9
=0.014

XU,
4.605
3.909
3,392
3,508
3,332
3.RR4
4,026
3,874
3,922
3.898
4,151
44160
4,347
4,717
4,292
3,556
3,146
3.193
3.134
2.632

m"

P+864
3.147
3.191
3.200
3.019
2.935
2815
3.15%
3.158
3.093
2.997
2.807
2.978
2.594
2945
2.%03
2.981
3.290
3.265
Z.807

RE,

74,8
=59,5
21.2
=TTa0
10,2
=31.6
96.5
45,5
=61,4
28,3
=50.0
79.0
51,1
62.0
113.2
-106,3
-167.2
=110.0
=52.1
=177.3

TKE

R321,.,0
A9AT .6
9249,7T
85%9,1
AS0T.7
9169,4
aT14,2
ASA4,S
§039,3
BB90.6
9468,0
9495,4
9200.9
9645,3
9200.1
10232,4
10930.0
10964 ,6
10391.9
12811.4

PPFE PPL SE CC

D = 0.986in.
N
997 10A 108
996 174 1TS
992 1363 361
995 23p 230
995 362 360
992 277 277
998 388 3A7
989 307 306
988 227 226
994 233 232
986 214 214
R4 148 148
982 102 102
876 122 123
979 4T A8
989 28 27
990 s 10
993 L 6
995 . .
9AT 3 .
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SEQ

3z
31
30
29
28
27

V. = 713.0ft/sec

D

=1.521
=]1+521
=1.521
=1.521
=1.521
=1.521

26 =1,521

25
24
23
22
21
20
19
18
17
16
15
14
13
12

=1.521
=1.521
=1.521
=1.521
=1.521
=1.521
=1.521
=1.521
=1.521
=1.521
=1.521
=1.521
=1.521
=1.521

D

1.274
l.198
le12?
1.046
0.970
0.932
0.804
0.856
0.RIR
0,780
0.T4?
0.7Tpa
0.6R%
D.6KA
0.647
0.628
0.609
0.5%90
0,570
0,551
0,537

Ve/'Va

n.Q05
N.5a2
Ne995
Ne595
0.999
0.990
1.000
D«906
0.599
l.002
1.006
1«003
1.004
1.001
0,992
0.976
0.949
N.921
0.R75
n.819
0.T36

V/Va

=0.023
=-0,023
-0.02“
=0.029
=0.022
=0,031
=0,.036
=0.032
=0.029
=0.032
=0.047
=0.042
=0.047
=0.040
=0,040
=0.041
=04045
=0.048
-0.068
=0.054
=0.05%9

VIV

0.996
0+992
0.995
0.995
0999
0990
1.000
0996
1«000
l1.002
1.007
1.004
1.005
l-ouz
0993
0977
0.950
0=922
N.8TT
0+821
N.T38

n.592
0.590
0.591
D«592
D594
0.589
0.595%
0592
0.594
0.596
0.599
0597
0.598
0.596
0.590
0580
0.563
0+545
0.517
D.482
De432

S/Va

0,013
0.029
0.012
0.014
04013
0.023
D.015
0.015
0014
0.013
0.012
0.01%
0,014
0.016
0.074
0,034
0,045
0.053
0,061
0.069
0.092

5V

0.062
0.062
D.062
0.062
0«062
04063
0.066
0.061
0.062
0,061
0.060
0.061
0.072
Du064
0.061
0.059
0.065
0.061
0,054
0.064
0.056

T, = 640.3°R

SK,

0.167
=Ne244
0.391
Ds043
0080
=0.396
-0-239
0091
=D.04R
0.193
-0-!70
0.121
-O-OQO
0242
=N«686
=N.81A
=0.715
=0«586
-0.297
“Ds194
=0e363

SK,

0.177
0.194
0.233
0.180
0.221
0.061
0.169
0.178
0.063
0.052
=D.028
=0,.169
=0,478
=0.153
=0,053
-0.027
-0.20&
0.178
0.321
0.064
=0.120

m‘

5.560
3,013
5.264
5.012
4.532
3,472
4,728
4,726
5.836
5.739
6.096
5.349
6.161
4,925
b.234
3.83%
3.418
3.121
2.6T4
2485
2.893

kU,

2.857
2.904
2.692
2.872
2.655
3.038
2.991
J.127
2.877
2.909
3137
3.506
4.120
3.668
3,387
3,544
3.912
3.234
3.027
3.118
3.429%

RE,,

18,4
=6lal
=15.6

11.2
-25-6

11.0

20.2

4.3
220
B.6
l.s
1‘5

18,8
=2T7.7
=25,1

43,3

«5640
22.3
=49,0
=325,.8

1996,7
2172.7
1994.8
198143
1985,5
2148,2
2260.4
1955.1
2008.0
1914,6
1864.5
1968,3
2697.3
2130.6
2014,.8
2076.0
2659,9
2596.6

3769.2

D = 0.986in.
N PPS PPL
954 170 169
990 139 139
9R& 108 108
991 169 169
991 BT 66
9a9 223 224
950 1282 1273
9RR 9T0 967
993 A2z 817
989 &BA 682
983 403 398
993 159 158
97TR 132 130
98] B4 83
983 44 44
941 26 27
993 18 16
990 L} 6
238 3 4
207 1 2
114 1 1

]
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V. = 713.0ft/sec

D

=1.014
=le014
=laN14
=l.014
=l«nlé
=l.01s&
=1.014
=1.014
=1.01%
=1.014
=1.014
=l.014
=l«0N1l&
=1.014
=1.014
=1.014
=1.014
=laD14
=lsD14
=1s014
=ls.014a

/D

l.274
l.lom
lel22
1.04n
0.970
0.922
0.A94
0.RER
0.31m
0.780
0.742
0.704
D.kRE
06664
04647
0.620
0.609
0sS9n
0570
0.551
0.53?

Vv,

De502
N«923
N.904
N.994
N,9RA
N«98T
N.994
0.998
l«D1n
1.014
1«01R
1022
1.023
1920
1.012
1enn1
0.985
N.9%87
N.922
D+RRT
LPLEL]

ViV

=0.0641
=0.041
=0.041]
=0.07A
=-0.079
=0.041
=0.03R
=0.042
=0.0a3
=0.031
=0.041
=0.039
=0,039
=0.N37
=0.0413
=0.08h
=0,047T
=0.049
=0.044
=0.0513
=0.062

I¥I/va

0«992
0994
2+985
Ne994
0«989
N«998
0.995
N.99R8
1«011
1.015
1.019
l1.023
1.024
1020
1.013
l.002
0«986
0«958
0923
0«885
NeaB&D

0.590
0.591
0.592
0.591
D587
0.593
0.592
0.59&
0.502
0.604
0.5807
0.609
0.510
0.608
0.603
04594
0.586
04568
D545
D.522
D.494

5/NVa

0.011
0.013
04014
0,015
0.025
0014
0.016
0.019
0.015
0.014
0.0154
0.016
0.016
0.020
04026
0.032
0,041
0.045
04057
0+061
0.0AT

S/Va

0.066
Na064
0061
04065
D066
0.062
0.065
0.062
0.061
0,062
0.058
0«0461
N,059
N.060
0.n58
N.059
0.059
0« 060
0«0N6K0
0052
NeNARS

T, = 640.3°R
SK, SK,
=N. 024 0.309
0091 0.166
D«116 0,137
=0.181 =0,058
=N.454 0.338
0.293 0,205
0.205 0,165
0.040 0,171
0.226 0,087
=0.077 0,120
0,302 0.127
=0«N34 0,018
0.168 0,146
=0.076 D0.066
=0.537 0,116
-n.B878 10,187
=0.536 0,225
=0.468 0,222
=N.48R 0,158
=N,166 0,352

NeD3D =0,213

KU,

6,243
5.331
54510
4,854
3,773
5,295
4,402
4.161
4,046
4,271
4.550
S.061
4,TaS
4,260
4,272
4,284
3.425
24671
2.937
2.bka
2.981

KU,

2977
34046
3.050
2.97R
3.172
3.047
2.994
3.207
2.950
2.839
3.086
3.533
3.156
3.278
3.7
1.248
3.080
EPRLY]
2«8T70
2942
2.978

RE,

=364
-9,9
20.1
21.7
=129
=10.4
'1731
-42,3
=-9.8
=2.6
35.7
34.7
1R, 2
17.2
=33,6
97 .6
13.1
-161-6
136.7
125.5
51.8

TKE

2249,.8
2109.4
1924,.2
2213,3
2384,.5
1984,3
2201,.6
2069.7
1931.9
2024,2
1760,.6
1929.7
1819,1
1913.4
1860,3
2039.9
2188,4
2338.2
2642.0
2300.5
3274,?

D = 0.986in.

9Rs
987
993
9AR
9As%
AR
98T
989
Qa9p
993
Lk ]
Qa7
QA&
9RS%
LLT
99
995
ELY ]
799
16A
113

PPS PPL SE OCC

42]
718
1260
912
187
963
LU
S04
72s
320
239
109
an
48
24

—
D b D
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437
4136
435
434
4133
412
431
430
429
478
427
476
4?25
4r4
423
72
4?21
420
419
418
17
416
415

V., = 713.0ft/sec

D

=-0.913
=0,9173
=N.9123
-0.913
=0.913
=0,911
=0.913
=N.913
=0913
=0.913
=913
=-N.913
=-N,913
=0.2113
=0.913
=N.9113
=N.913
=h.913
=N.9113
=0.913
-0.913
=0.213
=0.913

/D

1.274
lal9R
lslp?
1.046
0.970
0.932
0,AN&
0.854
0.A1P
0.7RN
0.747
G.7n4
0.6RS
[P
[
D.62R
0.AnS
0.59n
0.570
0.45%)
04537
0.511%
D.404

Ve'Va

N.9R4&
f9R3
LT 1
A ,9R5
n.995
n.asn
n.005
N,904
1.0n0
1.0nn4
1010
Tefila
1.017
1021
1.071
1.02%
1011
n.5a7
972
N.951
f.918
Na914
NaA?]

VeVa

=0,031
-0.026
=0,042
=0.040
-0.082
=-0.0%50
=-0,0%%9
=0.04?
=0.082
=0,044
-0.047
=0.046
=0.046
=0.0645
=0.050
=0.050
=0.04%
=D, 058
=0.040
=0a0673
=0.059
=04091
=0.0A8

VIV

N.984
0+983
N«986
Ne986&
C«986
0992
0«997
t«995
lenn?
1.005
1.011
1+015
1.018
1«022
1.022
1.026
1.013
0=999
(974
04553
Ne92%
0919
(«B824

M

0.5A5
0.584
0.586
0.586
1.586
0589
0.593
0591
0.596
0598
0602
N.605
0.606
0.509
0.A09
0.611
0.601
0594
N.57A
0+565
NeSad
0543
0«4R5

5/Va

0.017
0.0723
0.017
0.0720
0.018
0.037
0.02%
0.079
0.0P9
0.028
0.023
0.022
0.076
0.025
0.074
04076
0.0
0+040
0aN4k
0D.051
0.057
0.071
0.078

T, = 640.3°R
Qth !lt ’Q
0D.085 0.072 0,080
0087 =0.060 0,262
NeN99 =Ne17B =0.017
0103 <0047 0,016
N«N95 NeN36 0,206
De139 =N.4A4 0,060
Nal147 =0.075 =0.039
Nel4T 0+010 =0,100
Naldld =0.234 0,079
Nal42 =0,144 «0,014
0«135 N«14T 0.020
Naldé  N.P34 =0,039
De143 f.702 0,026
Deléb N.280 0.009
Deldb =N N9 =0,064
0.142 =N.,204 =0,06A4
n.l“ -ﬂuTsl 0.033
Neld2 =Neb15 =0,217
0«145 =n,586 0,014
Delé6 =NadS5T 04106
NaléB =N,214 =0,160
Nelédh =N.PR4 =0,066K
Nald2 Ne027 0.100

KU,

4,321
T.7T17
4,310
3,972
4,311
5546
3.707
3.531
3.550
3,805
3.9R6
3.640
6,295
4,085
3,874
3,53
4,627
3.678
3.596
3.082
3.064
3.1A5
2.473

KU,

3.025
3.051
34411
3.28%
P«8T4
?.AT0
2.91’
2+84]
2862
2.895%
2.975
2.850
2.874
3.131
3.181
2"‘7
2.9186
3.030
3.195
7«8A87
3.003
24,967
2.971

9.2
=A3,1
15.8
3A,2
10.8
=157.9
78,2
166.1
43,0
9.4
«135.4
=53.R
-45,0
=38,3
=13.5
99,6
=34,3
148.9
13.0
-206.1
406,5
-217.2
310.5

TKE

4611,9

4941,1

506441

5542,5

AT13.7
10220.3
11104.0
11243.3
10223.5
10410,0

9433,5
10622,7
105R6,0
10918,.R
10964,1
10426,7
10441,6
10650.6
11177.4
1153%.9
11974.4
12095.3
118364

PPS PPL SE CC

D = 0.986in.

N

992 s27 522
997 49 4R
990 154 152
991 SAg SAZ
995 911 899
9931 9R9 9Tl
990 Bl4 795
QAT RAD3I TARS
984 4TR 4SS
993 B80 542
QRS 4T3 456
991 224 215
999 215 206
997 175 167
985 124 118
985 A7 A3
a9 T2 T0
997 41 40
994 3% 35
997 39 a0
Q92 28 2T
9ae 12 12
06 2 3
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Vo = 713.0ft/sec T, = 640.3°R D = 0.986in.

SEQ =D D Voi'Va VYV, ViV, M 5/V, S/V. sK, SK, KU, KU, RE, TKE N PPS PPL SE CC
398 =n.B811 1.274 0,9R3 =0.,038 0.983 0,584 0.013 0,079 =0+175 0.411 5.153 3.408 17.2 3230.4 9%& 497 490
397 -0.811 1.198 0.9R2 -0.039 0.983 0.584 0,010 0.,083 =0.104 0,358 T.314 3,299 =17.0 3529.7 995 &84 &TH
396 =n,811 1,122 0.9R3 =0.044 0.984 0.584 0,013 0,078 =0,216 0.369 5,780 3.526 S50.0 309T7.6 992 463 654
395 =0.811 1.04fA 0.98]1 =0.043 0.982 0.5A3 0,017 0.NA5 =0.134 0,420 4,486 3,624 =3,0 3T60,7 992 1397 1380
394 =0.811 0.970 0.9R& =0,039 C(.985 0,585 04013 0N.084 =0,304 0,413 4,957 3.567 =5,5 3673.1 989 A2g B13
393 =0,811 0.932 0.9R8 =D.044 O0.969 0.58RA 0,012 0.08] =0,131 0.470 6,223 3,355 =1.7 3360.0 991 1018 996
392 =0,811 0,894 0,989 =0.045 0,950 0.58R D.014 0.077 =0.177 0.211 4,940 3,323 6aT 3039.1 993 131)] 1288
391 =0uB811 04856 N;992 =0.043 0.993 0.590 0.013 0N.NT2 =0,007 0,34] 5.575 3.28) 1.6 2703,7 992 T3 T25
390 =0.A11 0.81R 1,004 =0,035 1,004 0.597 0.013 0.079 =0,385 0,388 5.790 3,503 6,2 3222.7 993 24p 232
3B9 =0811 0 7AD 1.005 =0.053 1.006 0.599 0,019 04115 =0.1764 0.152 3.816 3.013 -34.6 6772.1 995 3Tp 357
3A8 =0.A811 0.747 1,001 =0,045 1,002 0.596 0,071 0.]18 N.084 0.130 3.TAD 3,042 72 7135.,5 997 30A 299
38T =0.811 04704 14015 =0.046 1,016 0.505 0.015 0.120 0.091 0.1%92 4,774 2,944 =22.0 7383,7 993 357 338
385 =0.811 0.6A5 1,016 =0.045 14017 04606 0,018 0,123 =0.167 =0.030 4.910 2.945 20.3 TT18.5 993 220 210

3B4 =0.B11 D.BAR 14018 =0.044 14019 04607 0.022 0.118 =0.284 0.116 4.T13 3.096 =26.,T 7230.1 992 294 282
3A3 =0B11 0.647 1,011 =0.047 1012 046502 04024 04115 =0.541 0,041 4,182 3,101 =22.7 6829,4 992 153 146
382 =0.,811 0,62R 1,003 =0.051 1.005 0,598 0,030 0.119 =0.523 =0.182 3,967 3,100 =13,.7 T4aT .B 992 83 a0
381 =04A11 0.609 0.97] =0.052 0e982 04584 0,036 04121 =0.,593 =0,006 3.397 3.256 =75.6 7832.1 99) 57 56

380 =0.811 0.590 0,984 =0.062 0.966 0,573 0,081 0.128 =0.409 0,020 3,060 2.866 34,1 A720,6 995 T2 T2
379 =0.811 0.570 Nue981 =0.067 04943 0559 0.047 04117 =0.328 =0.015 2.T97 3.299 -40.6 7500,0 995 32 33
378 =04B11 0.551 0,904 =0,073 0.507 0,536 0,054 0,123 =0,271 =0.039 2.721 3.019 A4 B3T4.2 9AT 27 29

377 =0.R11 0537 0.84A8 =0.082 (o872 04514 04058 0a124 =0e269 =0.062 2,752 3.100 =145.4 AbA4,1 993 15 17
376 =0.811 04517 0.R22 ~04091 0.A27 0487 0.065 0n.128 0«118 =D,071 24735 2,968 =-296,9 9456.1 994 17 20
375 =0.811 0.494 0,742 =0,0R7 0.747 0,437 0,069 0,137 0.107 0,026 2.604 2,923 =32.9 106%0,0 989 11 15

e Bt et et G et B B Bt ot Bt Bt Bt Bt Bt et o e s et
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SEQ

351
3s2
353
354
L1
356
357
358
3s9
350
361
3s2
363
364
365
166
36T
3kB
369
370
a7
3Tz
373
ITe

Vo =
D

=0,T1N
=0.710
=0.710
=0.T10
=0.T10
=N.71N
=0.710
=N.7T10
=0.710
=0.T10
=D.T1N
=0.T10
=0,T10
=0.T10
-0.T10
=0«T1N
=0sT10
=0.T10
=0.T1N
=N«T1N
=0.T10
=0.T710
=N.Tl0
=0.710

713.0 ft/sec T, = 640.3 °R D = 0.986in.

D ViVa VNV,  |VIV. M 8/V. SJV. SK, SK, XU, KU, RE, TKE N PPS PPL
1.274 0,98R =0.038 0.989 0.5BRA 0,010 0.085 =-0.084 D.319 B.,2R1 3,740 -51.4 372%.6 989 137% 1370
1.198 0,981 =0,038 0,982 0,581 0,013 0,082 =0.?54 0,572 f.lé4 3,665 17.5 3428,1 989 819 BAls
1.127 N.987 =D.035 (988 0.587 (0.014 0.083 =0.087 0.212 5.210 3.614 -S,.8 1521,3 991 1223 120A
1,04 Na977 =0.038 0s9TA 04581 04052 0+080 =0+495 0,335 3.180 3.600 =3,.3 3900.7 997 1353 13%0
0,970 0,990 =0,031 0990 0.58R 0,014 0.082 =0.197 0.420 4,367 3.490 -35.8  3442,3 993 T&5 754
0,932 0,999 =0,04]1 0,990 0,588 04,015 0.076 =0,293 0,357 5.229 3.837 2.9  3027.8 991 1497 1475

0,04 0,907 =0,037 0998 04593 0,027 04077 =0.097 0,340 3,256 3.51s =AR,0 3175.0 997 A&D A4]
0.A5A N,998 =0,038 (998 0.594 0.01A 0.080 =0.650 0,457 5.112 3.600 =-98,8 3302.1 990 943 522

0,R1AR 0,908 =0,032 N.999 0,594 0.015 04074 =0.BT9 0,408 9,922 3.569 S0.6 2B22,3 999 1372 364
D.7TAD 1,012 =0,025 14012 04603 0,016 0,079 =0,188 0,177 4,080 13,136 =22,6 3243,2 996 213 205
0.762 1.010 =04023 1.010 04601 0.013 0.085 =0.055 0,256 5.401 3.227 T.8 685,13 994 127 122
0.7n& 1,015 =0.027 14016 0.605 0,014 0,081 =0,023 0,360 5,689 13,331 12,2 3406,7 992 S9 57

0.A85 1,018 =0.045 14019 0607 0.015 04118 0,177 =0.079 5,054 3,159 -24,9 T163,3 992 170 162
0.6h6 14073 =0.053 14024 0.610 0.018 0.119 =0.153 0,065 4,527 3,180 =-20,8 T7287,3 991 166 158
0.647 1,015 =0.052 1.017 0.605 04021 04126 =0.599 =0,098 4,556 3.020 =T0.1 Al34.8 993 97 93

0.62R 1,011 =0.,057 14012 04602 04026 0.118B =0,510 =0,032 4,048 13,160 40,2  T303.,3 99N L1} L
0608 0,990 =0.08&4 04992 0580 04039 0.119 =0.A44 =0,.002 4,434 3.194 =164,3 TS61.7 994 4T 66
0.500 N,976 =0.0AT 0+9TR 0.581 04039 N.123 =n.438 =0,165 3,351 2,971 55.9 R094.6 992 36 36

0.57Th N,9A] =D,085 0,965 0,572 0,050 0.126 =N,338 =p,052 2.930 3,077 =219,5 AT1S,3 992 32 32
0.551 Ne910 =0.074 04932 0.552 04051 0126 =0,303 =0,096 3,199 2.964 =254,8 ATA9,6 99 32 M
0537 0.895 =0.039 NeBI9 0531 0057 04125 =pa.222 =0.077 2.699 3,065 -137.7 AB10.3 991 17 18
0,517 N,A%& =0,097 01,859 0.506 0,057 0,132 =0.197 0,064 2.793 2,87% 97.9 9T7T19.1 994 16 18
0,404 N800 =0.1090 CeBOT 04474 0.062 04124 =-0.030 =0,031 24803 23.170 =57.8 AT92.4 99¢ 10 13
0.475% N.T29 =0.106 0.737 0.431 0,071 0,137 =0.,07T) 0,051 2.661 2,888 -164,9 10822,3 989 7 9

a
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SEQ

344
343
342
341
340
339
338
337
336
335
374
333
33z
311
330
379
378
3?7
328
ars
374
323
322
21
320
a19

Vo = 713.0ft/sec

D

=N.609
=N,609
=0.5609
=-N. 609
=M aaN9
=Neh0Q
=N.~09
=0.609
=0.A09
=0.A09
=0ah09
=Nak0o
=0.602
=0.r09
=-N.609
=N.609
=N.609
=0«609
=n.A09
=0.%609
=0.609
=n,5600
=0.609
=0.%09
=fN.h09
=609

/D

1.274
l.10R
l.127
1Nk
Q.97h
D.932
0.RO4
0.884
0.r18
0.,7R0
N.Taz
0.Tna
D,6R%
(LY
D.64T
0.A2R
0.ADQ
0.5an
0.57n
0.5%1
0.537
0.5117
D.404
0.475
[ 319
D.a52

Vo/Ve ViV,

N.9R3
n,9na4
A.9a0
N.oa7
n,om9
fN.984
NIRRT
Ne«992
n,500
1.003
1.n09
1«0nn07
1.0009
1.009
1.000
1«003
N.5R4&
Ne971
Na94T
N«916
NaAR&G
N.As1
fuR11
N TRA
NaKT3
N 6S4

=0.031
=0.036
=0.0343
=0.078
=0.036
=0.042
=0.034
=0.032
=0.052
=0.046
=0.050
=0.054
=0.059
=0,041
=0.059
=0.078
=0.071
=0.,073
-0.090
=0.098
=0.095
=0.1n1
=0«108
=0.113
=0.129
-0.120

Virve

0.983
ne9Rg
098]
2.987
C«989
T«987
1.987
Na992
l«000
1.00&
1.011
l.008
1.011
l«010
la002
la007
1.986
Ca97a
14952
Na921
f«RRS
L.B57
D«B1H
CaT?T
DeBAA
NeBAS

0.584
0.5R%
0.5R3
0.587
D.588
0.586
0.587
0+590
04595
0.597
04601
D.500
0.602
04601
0,594
n.599
n.586
0.578
0.564
0545
0.52%
0.505
D.481
1
D.400
D.388

S/V.

0.012
0«011
0.013
0,013
0.012
0.026
0.015
0.013
0.018
0.017
0.015
0.015
0.018
0.017
D.021
0.027
0.031
0.079
D.044
0.050
0.050
0.060
0062
0.067
0.077
0.07R

T, = 640.3°R
SV, K, sk
D.0DB1 N.06%9 0,292
0076 =Da0&3 0.4BS
0.n7% 0.05&4 0,414
N«0T9 =D.418 0,409
f«0R1 =n,187 N,3R2
04076 =0.722 0,463
D«0T79 =0,306 0,364
D«NT3 =0.406 0,556
0110 =0,143 0,143
N.116 «N,019 0,043
Ns119 =0.n74 -0.026
Na119 =n.Nn39 =p,022
0116 N.o7h =0,012
D126 =0.01T =0,007
04120 =0.174 0,036
Nell7 =0.436 =N,025
0a122 =N.B04 0,008
Ms121 =0.530 =0.0T6
0.124 =N.459 =0.045
0.124 =0.280 =0,019
N+126 =0.313 0,042
0,123 =n,1806 -0,051
04120 =p.303 0,029
De122 =nunAT =0,012
0128 «p,55R8 =0,139
N«139 N.021 0.027

KU,

S.641
6,004
5,516
5,7A8
6.991
3.5R4
4,810
6,348
3.966
3.901
5.117
4,622
6,159
4,737
4,124
S5.6A9
3,378
3.103
3,419
2.811
3,021
2.575
2.868
2.A37
3.648
2.829

XU,

3.494
3.734
3.782
3,362
J.643]
3.7

3.TTs
3,453
3-03:

3.244
3,036
34065
3.192
3.109
1,081

3.172
3,290
3.122
2.965
3.127
3.111

2.987
2.971

20916
P=988
2.845

P

=3,4
-*-3
=-?21.2
0.6
=A.0
=Rk, 2
=22.3
10.9
T2.2
16,3
-32|T
=3,5
11.7
3045
=61.6
=191,.,2
=52.9
64,8
=1A9,9
=10M.4
=57.5
=211.5
=208,.1
'?H?.E
=150,0
-156,2

TKE

3354,.3
297a,7
3238,0
32568
3354,.1
31454
3273,1
2763.5
6$203,2
£951,5
T264,.2
T244,3
£845,13
BLT7S.3
T4B1,.0
T095,7
TTTR .4
7850.0
R2R1,5
a517.7
BTSA. 1
R623,6
R244,0
A719,0
9A31,2
11438,2

D = 0.986in.

N

992
992
oa9
991
992
993
992
992
99
994
995
991
992
a9
ELL]
993
993
99
997
994
991
996
09y
991
593
330

FPS PPL SE CC

154
453
893
736
799
a7
a4
835
536
kL1
540
31e
171
167
131
137

98

45

a1

26
17
10
12

L

351
448
Bes
725
TAS
904
829
623
521
139
520
308
165
161
127
132

95

45

.z

28
20

15
10
k

e T I S A ——

- g e kot gt o ek ot e ek o e

LZ-78-Y1-00Q3v



LZ-T8-H1-003V

98

V, = 713.0ft/sec T, = 640.3°R D = 0.986in.
SEQ D /D VilVa  V/V. VIV, M V. SV, SK, SK, KU, KU, RE,, TKE N PPS PPL SE CC
102 =0.50T 1.274 0,976 =0,030 0,977 0.580 0,012 D.094 =0,343 0,198 5,393 2,960 0.1 A543, 981 TYO TTO 1 1
101 =0.507 1.19R 0,979 =0,033 0.979 0.582 0,011 0,086 =0,401 0,077 6,877 3,19 66,7 3801,.8 983 593 591 1
100 =0.507 14122 04,578 =0,022 0978 0.581 0.010 0.050 0.0T4 0.225 B.404 3,010 16,8 4154.4 9TR 860 959 1 )
99 =0.50T7 1.0R& 0.980 =~0.019 0.980 0,582 04013 0.084 <=0.464 0,218 T«625 3114 =99,9  3644,T 997 413 sl2 1 1
98 =0.50T7 1.048 0.9R2 =0.034 0.982 0.583 (0,012 0.088 =0.251 0,123 6.05]1 3,035 42.9 4003,0 9AR 5S4 553 ] 1
97 =0.507 1.00R N,982 =0,037 0.983 0.584 0,014 0.088 =0,249 D.165 S.166 3,199 29.4 4011.6 986 694 692 1 1
96 =N,507 0,970 DN.9R1 =0,030 0.982 0,583 0,012 0.093 <0.066 0,133 6,203 3,175 52,5 44414 980 Taz T3% 1 1
95 =0.507 04937 0.98]1 =0.028 (0.982 0582 0.014 0.NB9 =0.749 0,152 T«6R3 3,099 28,7 4055.8 998 &9] &8 ] ]
94 =0,507 0.R%4& 0,903 =0.029 (0+984 0584 N.011 O0.0B4 =0.033 0,216 6,664 3,060 5T7.2 1624,8 9B) T2T T22 1 1
93 =N.50T7 0,856 0N.983 =0.029 0N.984 D.584 0,011 0.087 =0.218 0,277 T.069 3,148 =5,% 3853, T QA4 B93 8RBT 1 1
Q2 =0.507 04B1R DN.98R =04033 0989 DuSAB 0,009 0093 =0.184 0,111 9.585 2.990 =36,2 A4K2,1 98] 455 450 1 )
81 =N4507 0.780 0,992 =0.037 N.992 0.590 0.009 0.086 «=0.NBN DN.139 B,TRS 13,277 1.2 ITSA.2 979 401 395 1 1
S0 =04507 0.742 0N,99 =0.055 0¢996 0.592 0.010 0.087 D120 04093 Bedds 3,101 =13,1 385A,6 9TS 369 362 1 1
B9 =0,507 0.704 04997 =0.067 0,959 0.594 0,009 0,089 N.155 0,041 9,535 3,233 S.8 &40B3,1 9T1 150 148 1 1
88 =0,507 D0.6R5 0,999 =0.059 1,001 0.595 0.008 0.082 =N.444 =0, 006 12,975 3,315 12.3 3408,5 971 98 95 1 1
BT =0S07 04668 1.003 =0.058 1004 04598 04010 0NBT =Ne264 =N,041 B.490 13.27%A8 =8,3 3IBS6.A 9T T4 TI 1
B6 =0,50T7 0,647 14002 =0.067 1e004 04597 04,010 0.09] <=0D.00R =0,040 BulTé 13,272 0,6 4192,2 9T 4 52 11
B5 =0,507 0.62R N.998 =0.0R9 1,002 0.596 0.013 0.095 =0.902 =0,210 6.840 1,489 =2.9 ASBR,4 982 &0 3% 1 1
B4 =0,507 0,602 0,990 =0.,091 Ns994 0,591 0,019 0,095 =0,635 0,020 5.044 13,501 19,7 4T13,% 978 23 23 1
B3 =0.507 0.590 0,978 =0.104 04983 0.584 (.02 04092 =1.7265 =0.291 T+139 3.644 24,1 4524,1 99% 19 1% F 1
A2 =0.507 0,570 Ne959 =0.102 0+965 0572 04033 0eN9% =ny669 =0,052 3470 3,842 6.8 4T27.6 9B& 12 12 1 1
Bl =0.507 D.55)1 1.938 =0,110 (944 0,559 0,040 0.09] =0.543 =0,157 3,516 3,356 Th, 4 A626.2 994 9 9 1 1
B0 =0.507 0.537 N.908 =0.,126 04916 0542 0.047 0.102 =0.3%0 =0.317 2,745 3.525 145.8 5901.8 998 “ & 2 3
79 =0.507 0,513 0P.BR2 =0,129 NMeB92 0,527 0.052 04090 =0.,243 =0,505 2,557 3,748 =140,8 ATT2.RA S6a 1 Ll [
7T =0.507 0,494 N,A2R8 =0.109 0835 0.492 0.063 0.052 =0.784 -0,052 2.479 3,083 =£.3 2356.9 214 n 1 LB Lt
T6 =0.507 0.475 0,780 =0.111 047AT 0.462 0,065 0,055 =0.002 =0,024 2,486 3,597 =T1,7 2643,3 239 (1] | Co— T
TS =0.507 0.456 NeT3l =0s121 0aT4] 04434 0,073 0.060 0.099 =0.B5& 2.957 13.801 158,.8 3158.7 110 (] 1)
T4 =0.507 0.436 N.6-1 =0.151 DNa6TB 04396 0.0B5 0.NB3 D«086 =0,.T50 2.410 3.659 1.5 5322.6 115 0 o 1 1



L8

SEQ

290
291
292
293
294
295
296
297
298
299
ano
3ol
302
303
ans
3086
307
308
309
310
i
312
n3
314
315
316
anr
318

V, = 713.0ft/sec

D

=D.406
=N 4068
“N.408
=0.4086
=0e406
=0.4068
=D.406
=Ned06
=0.405
=0, 406
=0.406
=0.406
=D.406
=0.406
=0.408
=0.408
=0.406
=0a406
=0 408
=D.406
=0.406
=0.406
=N.4Nh
=0.406
=0.406
=0,406
=0.4056
=0.40N8

/D

1.274
1.19A
ldlp?
1.046
0.970
0.922
0.R04
0.A54
0.R1R
0.TRO
0.742
0.Toa
0608
0.666
De647
0.628
0.600
0.590
0.570
0.5%1
0D.532
0.511
0.494
0.475
0,454
0.437
Ded) R
D.401

Vo'V

NeSAK
0,9R8
0.9°1
f.906
D«9AT
n.987
Ne9A%
Neg92
0997
Ne9a]
N.99P
D«99R
n.9a8
N.59%
Na99T
N«9AB
D.9a0
De AT
D.946
0.923
n.899
0.8582
n.837
DaTOR
N.T5%
Da711
Neh3T
0.526

V/Va

=0,035
-0.07%8
=0.036
=0,041
=0,046
-0.0642
=0.03R
=0e.044
=0.037
=0.035
=0.044
=-0.068
=0« 0R5
=0.075
=0.079
=0,075
=0.089
=0.099
=0,0RA
=0.097
=0.093
=0.104
=0.112
=0.115
=0.114
=0.116
=0.120
=D.12R

VIV,

0.987
0.988
0.992
N«987
0.989
U«9R8
N«9R9
0993
0997
Ns992
0+9%8
1.000
1.000
l.001
l1«000
0.991
0984
0.971
04950
0+928
N«905
0«868
DeB4s
0«806
DeTHT
DeT20
D648
0a542

M

0+586
0.587
04590
0+586
0.587
D.5A7
0.588
0590
0.593
0,590
0.594
0.595%
0«59
0.596
0.595
0.5A89
0.584
0576
0.563
De549
0+535
0.512
D497
DeéT74
0.450
D.%21
0.378
D314

5/ Va

0,014
0.010
0.015
0.013
0.017
0.01R
0.027
D011
D.016
0.011
0.010
0.018
D«017
0.016
0019
0.024
D.026
D032
0,038
0.043
0.05%
0.056
0.058
0.059
0.0%59
0.067
0.073
0.0RA

s/v.

0.089
D.081
0.083
0084
0.086
0.083
0.081
0«0B81
0.080
0.083
0.080
0.115
0117
0119
Ds124
0.118
0.128
D120
04117
0+120
0.120
0.120
n.128
0.121
0.121
0.125
N«132
ne«127

T, = 640.3°R

SK,

-01397
-UII‘T
=0.396
-0.092
=-0.766
=Neb542
=0.263
=-0.518
=0,379
=0e114
=0.178
=-0.409
=0.509
=0.116
=-Ne272
=14136
=Ne.438
=Ns438
-0,507
=0.509
=N.524

=0eb4]

=-Na433
=0.182
=0«111

=0,060
=0a163
=0.012

SK,

0.222
0,139
0.257
0.009
0.236
0.173
0,167
0.093
N.296
0.229
0.150
-0,059
=0.158
0.027
=0.077
-0,029
=-0.083
=0.025
=0,173
=0.178
=0.019
=0.212
=0.103
=0.074
=0.067
=0,003
=0.056
=0.083

KU,

4,942
T.838
5.048
5.1A1
6.633
4,337
4,364
T«211
hoha]
64643
B.648
h.d01
A A28
4,571
4,180
B.,902
3.6094
3.3T2
3,255
3.175
3.175
3,359
3,037
2.739
2.7R8
2,805
2.626
2.827

KU,

3,573
3.642
34841
3.785
3.557
3,520
3.673
3.578
3,765
3.223
3.58?2
3.2R2
3.237
2.949
2.948
3116
2+868
2.853
3,176
3.028
2.968
3.067
1.045
24962
1.023
3,124
2.645
3.160

RE,

9.0
=61 .4
58,1
68,5
111.2
80,6
104.7
=225
=35,1
Als)
-5.9
-R.5

e LT
=-33,.2
21.9
-48,0
-52,2
=132.0
51,9
=730
-84.0
229.7
30.5
-31,2
=80.1
=142,4
=542.8
=1071.8

4064,5
3337.5
3532,7
3633,1
3798.2
1567.2
3531.5
3350.1
3345.9
3503.7
3294.0
AALT .6
T7062,7
T294.0
78R81,9
7225,8
R4GA, ]
TS516.0
T334,1
7801,5
RO30.3
8128.9
9158,9
A344,6
A3TT.S
9125,.6
10170.4
10040.3

D = 0.986in.

991
994
99
994
998
996
992
92
995
992
995
991
997
992
991
897
995
999
9a%
|92
989
993
992
991
993
994
524
714

FPS FFL SE CC

A43
51A
738
956
1343
1065
A71
905
567
133
13
383
229
221
142
116
114
T2
%4
s
29
2A
20
1A
13

=
3
1

835
513
726
94T
1328
1053
860
891
556
aze
129
aTa
224
215
138

P B b et i G e Bt e et Bt B B B B Gt B Bl et B B Bt et g et h
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88

SEQ

283
282
280
279
278
277
276
275
2T
273
272
271
270
269
268
266
265
264
263
262
261
260
259
258
257
256
255
254
253
252

v

D

=N.304
=0.304
=0.304
=0.304
=0.304
=N«304
=0.304
=0.304
=0.304
=-0.304
=0,304
=0,304
=0.304
=0.304
=0.304
=-0.304
=0.304
=0.304
=0.304
=0.304
=0.304
=0.304
=0.304
=0.304
=0.304
=-0«304
=0.304
=0s304
=0.304
=0.304

= 713.0ft/sec

D V'V

1.774 n,9°94
1.19R 0.940
1s17?2 0,982
1.046 0,987
0.970 0.982
0.937 0.984
0.,A94 n,5a]
D.ASA 0.9AT
0.A1R 0.9R9
0.TRD N.984
0.742 D.9R9
0.704 D.9RT
0.6A5 N.9AR
0,644 0,5A6
0,447 0N,.9R5
D.6PR 0,977
0.60° 0,970
0,590 0,955
0.570 n.93A8
0.551 0.919
0.5%2 n.ARR
0.517 0.848
O.494 0,832
0.47T% Nn,798
D456 0.762
0.437 04716
Da&IR  0.8T0
0,390 0,593
0.3A0 N.ATT
0.369 0,378

Vi/Va

=0.035
=0.032
=0.038
=0.03%9
=0.043
=0.061
=0,056
=0.0r0
=0.0A3
=0.06R
=0.0656
=0.04T
=0.073
=0.072
=0.078
=0.080
=0.,077
=0.094
=0.063
=0.0R%
=0.108
=0.097
=0.102
=0.110
=0.117
=0.112
=0.113
=0.117
=0.110
-0-!10

IVirva

0.985
D.980
Ne983
0.988
U983
N«984
N«983
0«9R9
0.991
N989
0991
N.990
N+991
D.988
0.989
0980
0973
0960
De942
0924
0.894
0874
0+839
D«805
0771
0.T25
0679
N«605
D«4B9
0397

0.585%
0.5A2
0584
0D«5SAT
0«584
n«SA8S
0.584
0.588
0.589
D.587
0.58%9
0.588
0.589
0.587
0.587
0.582
0577
0569
0.558
D546
0.528
0515
D494
D473
D452
Ded2s
0396
0.352
0.284
0.229

5/Va

0.011
0.016
D«014
0.019
0.019
0.015
0.023
0.015
0.017
D.018
0.018
0.070
0.018
0.017
D.020
0,019
0,027
D.032
Da034
0.042
0.049
0.051
0D.056
0.059
0.061
D.063
0.066
0,075
0.096
0.105

8V

n.os2
0.0B4
D«0B&
n.0R3
0.0R3
0.083
D.116
D.111
D.119
D.122
0«124
0.125
n.122
n.125
0.122
0.121
Del2é
N.119
D.126
nD.118
n.123
0.123
D121
n.129
0.123
0.129
0.125
0.135
0.137
04137

T, = 640.3°R

8Ky

0.147
=0.353
=N«218
-0.361
-ODT?‘

n«031
=0.265
=-0elb]
=0.067
=0.T1l&
=0,281
-0,353
-ﬂ-?Tl
=-0.35A
=0e34]
=0.517
-Ns629
=-0+550
-G.QGZ
=0«834
«0.505
=-04369
=0.832
=0,162
=~0.096
=0.107
=0.010
-0.276
=0+238

0«030

SK,

0.150
0.084
0.251
0.148
0.125
0.078
0.012
0,019
0.139
=0.064
=0,049
-0,067
=-0.083
-0.052
-0.,052
-0.,073
=-0.044
=-0.069
-0,080
=0.141
0,074
=0,079
-0,139
=-0,081
=0.100
=0,110
-0.0286
=0,049
=-0,079
0,205

6,0R0
4, 2R4
4,394
4,334
B.403
5.047
5,183
4,959
4,407
6.365
4,423
5.311
4,193
4,364
4.629
4.170
3.T40
3,812
3.214
3,018
3,440
2.976
2,953
2.8a8
2.557
2.685
2.750
3,4TS
2909
26Tk

KU,

3,44)
3,469
3.6T4
3,873
3.664
3.Tan
3,397
3.545
3,373
3.300
2.904
3,071
3.052
3,138
3.168
3.092
J.224
2.988
3.014
2938
2.948
3.151
2.TBT
2,978
2.735
3,049
3.108
2.897
3.088
3.115

Ri.

=11,5%
34,9
=20,3
=19.9
145.6
=13.1
149,.2
1.9
-118,3
-]1T9.4
=4T,7
=-49,2
=51.5
-13,9
=41.6
28.7
=63,3
=181.5
=-34,2
=-b4,8
=208,.6
=-194,2
-4h8.8
149,1
-264,6
=2B,4
=3,2
=T0.5
=245,0
=159.0

TKE

3488, 4
365T.5
3616,.4
I617.9
3617.9
3536,.7
£916,2
6285,7
7313.1
T675,.6
792%,9
ROT9,.1
T6RT.5
T957,.5
T46R7,.2
7543,6
799%.9
7502.5
B8318.6
TaT4.B
8293.1
Al1S59,.9
RZ06,.4
9302.4
A&T2,.T
9464,3
9010.0
10728,.7
1192%.3
12390,6

D = 0.986in.

990 493 489
993 B69 666
9%4 1337 1329
99%p 1933 1912
99R 1378 1366
9A% 1338 1327
998 1514 1504
987 A&9 ASs
996 653 4Ak4
Q9R ATS 469
993 365 1359
998 458 45]
993 24 237
995 199 19%
993 180 178
99% 13a 138
992 115 115
9598 99 100
SR8 65 67
993 62 65
994 AT 52
989 20 23
98T 24 27
995 12 14
992 18 20
99 9 13
997 .

534 3 L)
507 1

204 0

]
8
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Vo = 713.0ft/sec T, = 640.3°R D = 0.986in.

SEQ =D /D VoVe  VN.  IVIVL M 8V, S/V. SK, SK, KU, KU, RE,, TKE N PPS PPL
248 =0.203 1,274 0,977 -0,024 04977 0.580 0.014 0.086 =0,395 0.315 5,341 3,128 T2.1  1844,9 993 B9S2 AAT
247 =0.203 14198 N,974 =0,030 0,974 04578 0.014 0.0R2 =0,299 0,076 S5.614 3,602 43,0 463,9 989 1261 1256
266 =0.203 14177 N.921 =0.031 0.982 0.5A7 D.01A 0,093 =0,230 0.025 3,924 1,595 S6.3  4522,9 99A AlA A0S
265 =N1,203 1.04% N,579 =0.038 0980 0.587 0,012 0.0R4 =n,442 0,060 4,014 3.620 =T.4 3694.2 991 1184 1173
244 =0,203 0,970 N.G78 =0.039 Ne979 0.581 0,015 0.0RR =0.1T77 0,064 4,711 3.SAA «77,7 4012,7 993 9S8 0950
243 =0,203 0.937 N.97? =0.039 0973 D577 0,020 04091 =0.211 0,442 5.99] 3,420 =24,1  4270,3 998 171a 1710
P42 =0,2N03 0.R94 N.9T7A =0.044 0,977 0.580 0,017 0N.0R4 =0,209 0,056 4,417 4,050 =20.0 I6AT,5 990 1445 1436
241 =0.203 D854 N.973 =0.041 Ne9Th D.STR 0.018 0.DB& =0,.225 0,070 4,361 13,665 27.2 3630,3 9% 1119 1115

240 =04203 0.R1R N.974 =0.041 14975 0.579 0.016 0.0A6 =n,264 D 0TI 5.098 13,614 =11.5 1866.9 995 4AR &8S
239 =0,203 0,720 N,9RA =0.750 0.990 0,5RA 0.022 0.123 =N,240 0,054 3,491 13,159 -66,8 TA0D1.6 ©94 AO04 TBS
23B =N.203 0.742 0.97h =0.085 17.979 D.58]1 0.070 0.126 <=0.287 0,011 4,156 3,157 T1.2 A224.4 995 A19 Al12
23T =N.203 V.Tné 0,975 =0,069 1.978 0.581 0.01R 0,122 Nelb4 0,012 4,127 3,008 -9,2 7625,2 692 1315 13)2
236 =0.203 0.FRS 7,073 =0,075 0,975 0,579 0.01R 0,123 =0,117 0.096 &4.9A4 13.243 =72,3 T738.6 989 297 295
235 =0,203 0.6 N,974 =0,070 0.976 0,580 0.020 04129 =0.433 =0,026 4,35 2,988 -66.6 AS6A,1 995 228 226
234 =0,207 0,647 N,977 =D,070 04379 0.581 0.031 0.126 N.353 0,026 4,312 2,966 179,9 A327.0 995 2831 281
233 =0,207 0.A2R" 0,055 ~0,0R4 (.959 0,569 0.0720 04125 =0,30A =0,038 4,244 2,933 -43,9 BOAR,3 995 24) 244
232 =N.203 0.609 0,953 =0,072 0,955 P.566 0,023 0,123 =D, 449 0,084 3,511 2.99% =T1.4 T781.0 993 176 179
231 =Ne?03 , 0.580 0,943 =(.292 948 0,562 0,077 04123 =Naél13 =0.043 3.B45 3,028 =109.0 T904.5 552 12p 123
230 =N.203 0.570 0,928 =0,084 04932 0.552 0.035 0:12% =0,772 =0,143 4,029 2,983 =134.0 R1A5.3 998 104 110
279 =Ne203 04551 N.90T =0,080 0911 0S53R 0,084 0N.]1P2 =0.T71T7 =0,0T4 3,995 3,039 =S8.4 R113,0 997 69 73
278 =n.?03 0.532 0n,AR7 =0,094 (eB892 94527 0.045 0:123 =0,456 =0,059 2,992 3.250 =6T.9 A192.T 995 69 s
227 =Na203 0,517 0,857 =0,090 0,861 0.508 0,049 0,128 «0.644 =0,012 3,502 3,128 =265,5 A93I6,6 0950 Ak 52
226 =0.203 0.494 N,A70 =0.091 D0eA35 D491 0,052 04127 =0.305 =0.003 2,.6R0 3,185 =149.7 RA19.4 99 26 30
225 =N4203 0.475% N.AND =0.09 0805 04771 0.059 0127 =0e?2] =N, 062 2.792 3,055 =223.6 AS15.4 ©OR9 27 1
224 =n,203 0.4%A N,7A? =0.098 0,769 N.45]1 0,059 0,130 =0.,032 =0_105 2,557 2,988 =33,9 B4R85,5 859 22 2a
223 =0.207 0,437 N.735 =0.100 NaT42 0,434 0,080 0,128 =0.226 =0,.141 2.851 2.98¢0 =50.,5 0246.5 0995 16 21
272 =04203 D.41R N, 4R] =0.114 N.EIL 0.403 0,051 0,100 =0.031 =n,215 2.TA9 3,163 -TG.4 A069,0 OAT 5
221 =0.203 0.399 A.5739 =118 2.650 0.379 0,069 04104 =0.0T4 =D.104 2.892 3,179 =296, 4 £T38,2 ©9A) 3
219 =0,203 0.3A0 N.A47% =0,122 0.A49 0,379 0,074 0,128 <0.233 =0.072 3,146 2,982 =-T9,4 aT49,2 9A9 11
218 =0.207 0.3A) N.57TA =0,171 7.589 D.342 0.0R6 04138 =0.152 =n,256 3,029 3.126 =203 11543,2 985 .
217 =0.203 0.342 N,500 =04095 04509 0295 04104 04159 =Na156 =0.095 24601 2.489 231.8 1560R8.4 199 (1]
216 =0,203 0,330 0.4RN =0.170 04490 0.284 0,117 Na171 =0,438 =n, 229 3.129 13,191 172.6 1RA243,6 114 n

-
O~

]
8
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SEQ

182
1R3
184
1A5
186
187
1RB
149
190
191
192
193
19
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215

V. = 713.0ft/sec

=D

=N.1n1
=0.101
=0.101
=0.101
=N.101
=0.101
=0.101
=0.101
=0.101
=0,101
=0.101
=0e1M
=N.101
=0,101
=0.101
=N.101
=0.101
=N.191
=N.101
=0+101
=0.101
=0.101
=0.191
=0.191
=010
=0.101
=0.101
=N.101
=0.101
=0.101
=N,101
=0.101
=0.10]
=0.101

D

1.274
l.198
lelp?
1.04K
0.97n
0.932
0,R04
0,a54
f.R1R
0.7R0
047427
0.7k
0.AAS
0.664
D.haT
0.62R
D.500
V.500
0.570
0.5%])
0.522
0.517
0,494
0,a7=
0.456
D.817
O.81R
0.72009
0.380
04381
0,3 >
0.323
D.304
0.2R%

vllv-

N.9T5K
0.9R0
N.92]
N.979
N.978
n«973
n.9TS
n.gaj
Na9R3
N.9R3
N.9A1
0877
0,983
04,976
Na3AR
N.972
Ne981
0.950
N.93R
N.974
N«901
n.RA9
n.B8&1
N.B73A
n.210
D.T75
0.T43
D.TN
PabTT
NaB?&
N.573
NaSha
D437
Ne2R2

VY.

=0.034
=0.027
=007
=0.040
=0.050
=0.054
=-0,050
=0,043
=0.039
=04 055
=04 05T
=0e062
=0.076
=0,079
={.0RY
=040R5
=~0.085
=0.0R8
=0.058
=0.103
=0.119
-911?6
-0.12A
-0,127
-0.133
-0.129
=0.1a1
=0.131
=0.130
-0.[‘7
-0.130
=0.1n6
=0.0A1
=0.080

[VIVa

0.977
0980
t«9R1
1,979
1eGA0
D975
0980
T«99]1
984
=984
reSA3
(970
{«986
0979
0971
1976
Je 965
Ne954
TeG4d
1930
0«509
J.898B
0871
0.84T
0.821
0.786
N«TS56
1.T15
0«690
0639
N+588
0515
D372
1269

0.5SR0
0.582
0583
0.582
0.582
0579
0.582
0.580
0.584
0.585
0+5A4
0.582
0«584
0.581
0.577
04579
0.573
0.564
D.559
0550
0.537
0.530
0.513
0,439
0.482
Deb61
Deb4l
Dsé41R
D403
OI 372
De34?
0299
0215
0«15%

5/ Va

nD.012
0.008
0.011
D.012
N«012
0015
0.012
0.017
0.008
0.011
0.010
0.015
0.013
D014
D«01R
0016
0019
0.020
0.028
040731
D.038
0.040
0.049
04050
0«053
04056
0.060
0.061
0+ 064
0+ 06/6
0.074
0.091
0,175
0.141

S/Va

0.089
0.06%
D«0RS
D«0ARS
DDA
D«N6A
n.068
n.0T0
0064
0.060
0«055
0.065
0«0A0
D« N58
0060
0.061
0«61
0096
N.096
04097
D.106
N.099
0.09%
04100
0.096
0,099
04095
0.101
0.102
0.107
0.109
04130
0.138
0.113

T, = 640.3°R
=
=0,314 0,233
=0.291 0,367
=0.239 0,337
=0.517 0,257
-0.391 0.393
=N.689 0,2R3
=0,.597 0,375
=0.531 0,371
=N.342 0,287
-0.651 0.288
=0.A10 0.301
=0.755 0,253
=Da449 0.025
=0.955 0,040
=0e?35 «0,020
=N«307 =0.008
=0«424 0,137
=Ne0fI D.lés
=h.839 0,028
-NeTé4 =0,.107
=D.546 =0,153
=0.508 =-0,181
=D«567 =0.259
=0.329 =0,006
=Ne266 =0,191
=0.231 =0,197
04071 =0.266
=0.115 =0.282
=0+050 =0.110
=0.247 0,087
=04155 =0,330
0.003 0,332
=0.237 0,382
0.045 =p,594

KU,

6,561
9,409
T«5T7
6,573
6,824
S.TT0
6.210
4,823
10.418
6,942
9.671
6.752
T.41T
A,813
6.003
6.601
5.341
4,209
6,100
4,195
3,258
3.109
3,200
2.897
2.TR4
2,657
2.943
2.682
2.720
2.T09
2.758
2.334
3.173
2,434

KU,

3,308
3,069
3.155
3.038
3.463
3.500
3,332
3"93
3.304
3.566
3.275
3,349
3.766
3,452
3,555
3.A20
3.583
3. 425
3.232
3.282
3.327
3,332
3,455
3.290
3.580
1. 662
3,134
3.341
3.177
3.198
3,285
J.h68
3.191
3.240

REL

-0,6
12.0
-24,3
298.3
21.9
5.3
96,2
272
9,3
=11.1
19.7
27,3
10.9
14,9
65,1
=23.3
43,8
=19.0
57.7
-123I°
=47.7
-12.0
=-59.8
=175.1
61.0
=173,1
=247 .4
=116.4
200.7
10543
92,2
T42,.5
=2025.9
=557 ,.9

TKE

2454,3
24188
2156.4
2195.9
2445,0
2437 .4
2389,5
2543,0
2122.9
1862,.4
1575.6
?179.8
189M,.6
1757.4
1920.7
1922.9
1967.6
aTAR,.4
4909,2
5062.2
K049,9
5422,0
5550,.3
5690,2
536T7.3
5752,7
5490,.8
6177.9
6330.5
6972,1
T460,.8
10728, 4
13601.6
11534,5

D = 0.986in.
N PPS  PPL
994 106A 1069
993 7S5 753
992 1143 1139
991 1703 1699
991 1849 1AM4
99n 2313 2319
993 1441 1437
QAT 1282 1264
QAT 545 S42
992 514 511
98T 250 289
%0 200 199
949 a7 L1
%80 [} 43
594 2a 29
9ap 13 13
983 R B
982 133 134
993 1] 92
9913 54 57
948 36 39
991 ?s 28
995 19 22
99] 13 15
995 11 13
994 9 11
98T ] 7
957 4 6
991 3 5
517 1 2
519 1 1
198 (] 0
126 0 1
ST 0 L]
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16

174
173
172
171

170
159
168
187
156
165
164
163

162
151

160
159
158
157
156
155
154
153
152
151

150

149

148

147
146
145
144
143
142
140

138

V., = 713.0 ft/sec

D

/D

L.274
l.19p
l.122
1.048
0.970
N.932
D.A9a
0.856
0.818
0.7R0
D.742
0.7n4
0.6A05
0.66R
0.RaT
0.62R
0.590
0.570
0.551

0.512
O.404
0,478
0,454
0,437
0.41R
0,330
0.3A0
0.381

04242
0.323
0,304
0«2R5
0.26F
D247
0.234

Ve'Va

N,979
NeITA
N.975
N.37%9
N.979
n.9R]
n,9a32
n.sa}
n.979
n.979
n,97h
n,9KR
A 969
Ne94/8
NeaGa3
NaGA2
0.950
D«940
N.924
N.AR3
D.84&0
n.83%4
NeaANS
N TT72
NaTanD
N TN
NeKAS
0.5611
Ne562
Naa75
0,332
Ne192
D130
Na095
n.oTa

ViV,

=-0,035
=0.029
=0.043
=0.043
=0.041
=0.036
=0,035
=0.045
=0.0686
=0.068%
=0.064
=0,056h
=0.064
=0.072
-0.077
-0.0A1
=0,0R4%
=0.091
=-0.092
~0.096
=0.094
=0.101
=0.10n9
-0.,111
=0.115
=0.1189
=0.114
=0.,120
-0.123
-Uolll
-0,096
-0.060
=0.055
=0.056
=0.056

Vivg

H+980
G376
976
D980
D«980
0+982
0,983
n.982
L+982
0.981
fe974
05370
N«972
0971
DaG65
1965
De954
NaG4d
1«928
N« ABA
0865
Nebids
D«R13
C.TA0
DeT49
0«TInN
0675
0.623
0575
N«&AA
Na346
0.201
LEBES |
D«112
H«095

M

0.58?
D«5R0
n.SA0
04582
N.SR2
0.5R3
D.584
0.582
0.583
05813
0.581
0.575
0.577
0.576
0573
0.573
0.566
0559
04549
0.524
N.510
D497
NedTA
0.45T7
N.%39
UI~15
N.394
0.363
0«334
0+2R2
0.199
0e116
0«NA1

0«N64
0.055

5/Va

0.011
0.011
04013
0.013
0.011
0.010
0,010
0.010
0.010
0.013
0.012
0.015
0.014
0.017
0.015
0.016
0.018
0.027
0,030
De04]
0.046
0.D468
0.053
0.056
04055
0.05R
0.060
0.961
0,070
0.090
0.129
D«08]
0.051
0.055
D045

5/Va

0.066
04069
NaDT74
0.068
D.0T3
0.067
0.055
0.063
D094
0.050
0.092
N.087
0.089
N.N94
0094
D.092
0,093
0.097
n.n95
0«095
0.0%99
0.099
n«101
0,107
0.100
D.100
0=100
0.102
Na103
0«111
0113
0101
0«096
D=096
0.111

1}

SK,
-0.267
=Na&26
=N.?211
=0«464
=-0,391
-Ne89]
=04.210
=0:540
=N:A97
-0.802
-0-!71
=0.499
=0.585
=0.515
=0.273
=N.157
-0.416
=0.268
=0.507
=0.605
=0«412
=Na239
=-N.425
=0.170
-0.099
=-N.072
-NaN4R

N.026
=N«100
=Ne344
=N.05AR

Nadb?

N2

N4323

0200

= 640.3°R

K,

0,435
0.277
0,409
0,337
0,303
D.364
0.465
0.342
0.070
0.071
=0.023
0.186
0.037
=-0,002
=0.019
0.022
-0,0R4
=0.,060
-0,002
=0,005
=-0.093
=D.128
=0.006
=0,167
=-0.232
=0.105
=0.155
=-0,041
=0.110
=0.044
=0.184
0,170
=0.026
=0.017
=0.072

KU,

6,494
6.1R4
6,081
5.224
5,557
9.063
6,797
B.622
T.653
B.1R1
6,546
4,663
5,487
10,649
4,348
4,504
4,588
4,338
3,516
3.531
2.898
2.T732
2.972
2,737
2.616
2,651
3.006
2.553
2.975
3.195
2.503
2.871
?.8R3
3.110
3.6A7

KU,

2,997
3.178
3.365%
3.334
3.230
J.24]
3,182
1.42)
3.305
3.399
3.560
.21
3,372
3.507
3.359
J.ATH
3.504
J.214
3.505
3,457
3.38n0
3.551
3.517
3.15%
3.27%
3.27%
32343
?.923
3.018
3.106
3.212
3,252
3.275
3.163
2,478

=529.4
=252.0
=-403.1

TKE

2221,.6
2423,0
2823,5
2399,9
2717.3
2318.0
2163,3
2022.0
448A8,1
4157.3
4384 .4
3919,.0
ADSA,.4
4603,6
4570.3
4411,.9
448AR,5
48TR,1]
ATTR.9
4996,
S483,4
5556,08
5889,.9
LLIE ]
S5B854,4
5GA5,.6
5994,%
6211.9
LLL Y-
R311.7
106524
A8TA.S
56A]1.5
S40A.T
5809.8

989
993
991
995
9]
992
999
992
ELL
989
999
90
9a9
9As
9AK
986
994
998
993
997
994
991

990
993
554
835
521

508
542
593
525
m
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SEQ

115
114
113
112
111
112
109
1nAa
107
106

NOTE:

Va
D

NeN51
N.NS1
Na05)
NeNS1
Ny NS
n,Ns)
NeN51
0,051
D.0%1
0,051

= 713.0ft/sec
D V/V,
O0.190 Nn.200
0.152 1.787
0.116 1.7%4
0,078 1.TFR4
0.,03R Y.7R9
0.0 1.A01
=0.038 1.812
=0.,07r 1.872
=0.114 1.8%5
=0.157 V.856

NEGATIVE R/

INDTCATES MEASUREMEMT ON OPPOSITE SIDE OF

VoV

D.131
0.182
n.156
0.140
9.135
D.1ln0
=0.103
04014
0.099
0+255

IV|/Va

Ne326A
1796
1«76
1770
1754
1.804
1.A15
1872
1«R57
1.874

M

0D«1R8
l.164
1.137
1.142
1.162
1.170
1.180
1.227
1+215
1.229

/Y.

06135
04130
0.115
0.10%
0.098
0s106
0.109
0.096
0.116
Oelhl

5/Va

ne219
D.132
0.101
0101
0.099
0.094
04095
Ne151
De149
N.168

T, = 640.3°R
SK, SK;
1.859 0,202

=Ne273 0.012

=0,165 =0,069

~0.350 =0,063
=0.237 =0.152
=-0,304 =0,040

=0.229 0,094

-f.180 0.029

=Ha2Th D.148

=-N.948 0,330

KUy

4,733
2.912
2.892
3.103
2.776
3.075
2.8R0
3.054
3.088
4,665

KU,

2.771
3.609
3,053
2.B65
2.907
2.451
2.699
P44
2.818
1,577

JET CENTERLINE (1.E. =Z/D)

RE, TKE
INGS0.6 12ATBA LD
1443,7 13178,5
114R,7  AST0.4
693,55 T952.1
AT0.4  T4RD.3I
349,1 T310.5
«44B8.6 TS5BA.4
-606,9 13841,5
-246.3 1476R,.5
27229.0 20961.5

D = 0.986in.
N PPS PPL
28 0 1
9A5 7 .
994 60 i3
994 9% S5
993 127 89
993 85 A6
993 B89 A8
9Ta  AE A4S
9483 42 22
269 2 1

B
f

NN N NN NN N

e

LT-T8-H1-003Y



£6

SEQ

4456
447
448
449
450
451
452
453
454
455
456
457
458
459
460
461
462
453
“ha
465
456
467
468
469
470
471
472
473
474
475
476
47T
478
4TS
480
481
4B2
4R3

Ve = 713.0ft/sec

=D

n.101
n.101
0.101
Ne101
n.,101
N«101
N=101
Ne101
0.1M
Nel101
N«101
n.101
0.101
0.101
101
N.101
0.101
0.101
0.101
N.101
N.101
0.101
0.101
0.101
D.101
0.101
D.101
0.101
D.101
D.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101
0.101

D

1.274
1.198
lel22
1.048
D.97n
0.932
0.894
0.858
0.81A
G.7RD
0.74?
0.To4
0.6RS
0.6RK
0,647
0.62R
U609
0.5%90
0.570
0.551
0.532
0.513
0,494
0,678
0.456
0.437
G.a1m
0,399
0.38R0
0,361
0.347
0.373
0.304
0.2R%
D.268
D.247
0.22R
0.209

ViVa

Na972
0973
N.9T4&
N.97S
D976
N.976
0.974
Na973
0,973
N.969
N.9RT7
N.964
0.982
n.961
0957
nN.952
0945
n.917
0975
nag21
Ny 509
0.901
0.B70
0.847
N«834
N.797
0770
0.740
N.696
D.6R3
0.612
0.559
D.490
Da402
305
D276
0.252
04325

VJV.

-0.037
=-0.039
=0.036
=-0,040
-0.047
=0.044
-DIG‘J
=0.,04R
=-0,056
=0.051
=0.054
=0.059
=0.065
=0.063
=0.061
=0.061
=0.070
=0.076
~0.075
-0.083
-0,086
=0.069
-0.0R2
=0,0R12
=0.0R6
-0, 0R3
=0.079
=0,0R3
=0.103
«0.084
=0.095
=0.099
=0,09]
=0.106
=0.098
-0,0R4
-0.084
=-0.028

I¥I/vVa

0973
0973
0974
0.976
0.977
0977
0.975
0974
0.975
0.970
D969
0.966
0964
0963
0959
0.954
0aQ4T
0=940
G928
0924
0.913
D.904
0874
0.85]1
0.B39
0.801
0774
D4T4S
DaTO&
0«66AR
04619
0«568
D«49R
De&15
0.321
De26&1
04266
0.326

0577
0«5TR
0.578
0579
0.580
0.580
0.579
0.5TR
0.579
0.574/
0.575
0.573
0.572
0.571
0+569
0566
N.561
0.557
0+549
04547
D.540
0.534
0.516
0.501
0.494
0D.47H
D454
0.438
D.411
0.390
0.351
0.330
0.289
04240
0.185%
0.139
0.153
0.188

$/Va

0.017
0.017
0.016
D.016
0.015
0.018
0019
N.015
0.017
0.017
0.016
0.01A
0,018
0.017
0.021
0.020
0.020
0,026
0.026
0.027
0.033
Da046
0.043
0.047
0.053
0.053
0.059
0.061
0.0685
0.069
0.073
0.0R6
0,095
0.108
0.102
0.110
0.219
04493

S/V.

0.100
0.092
0.101
0.101
0.101
0.099
0.101
0.095
0.095
0.098
0100
0.095
0095
0.094
0.0%3
0.089
0.093
0. 150
N.138
0145
Da141
0.138
0.137
D.145
0137
0.139
0+139
0.147
0s151
DelaB
De148
0.151
0.151
0177
0196
0.198
0195
De241

T, = 640.3°R

SK,

=0.0%98
=0.036

0.044

0.165

0097

N«159

0.249
=N«068

0.052
=0.166
=0+265
-0.173
'0-1‘5
=0.486
=N«211
-Na198
=0.650
=0.16R
=Nal29
=0.633
=0,367
=0.606
=0.557
=0,382
=-0.252
=MN.299
=0«245
-D.?92
-0s102
=0.261
=0.282
-0.?8[
=0,315
=0.17TA

0.006

0.245

1.727

0.769

SK,

0,271
0,205
0,091
0.193
f.lo2
n.l11
0.040
0.237
0.177
0,071
0.156
-0,060
=0.053
=-0,022
0.13A
0.175
=0,038
0.053
=0.104
=0,062
=-0,021
=0.040
=0,046
0.05%
=0.057
0,127
0.017
=-0.135
-0,071
0.071
0.006
0.048
=0,123
=04153
0,027
0.029
0,082
0.296

4,345
4,050
4,574
4,134
4,339
hylab
J.772
4,5n8
4,602
4,151
4,968
4,324
5.075
4,3R]
3.R05
3.818
6,274
4,012
6,0R1
5.437
3,292
3,677
3,074
3,0R3
2944
2.865
24973
3,088
2.950
3.159
2.B65
3.160
3,081
2.773
2676
24911
9,499
3,623

KU,

3-“05
1.066
1,296
3,205
3.617
3314
3,222
3.174
3,288
3,365
3.334
3450
3.317
3.321
3.343
3.548
3.407
24977
2.963
3.084
3.045
2.953
2.858
3,007
2.866
2.866
?.857
3.168
2.977
2.978
2.9%0
3.001
2.8T0
3.230
3.251
2.921
2.894
2.078

RE,,

-1l-q
=37.5
=13,9
=35,6
=27.0
49,8
63.9
49,0
14,6
65,7
=86
31,5
=21.5%
17.8
1.5
=53,9
=56,5
36.3
=15%,9
=207.7
24,5
T2.9
=149,1
=17.0
39.0
47.3
=37.1
-l*ﬁ-l
98,0
=5R87.2
=110.9
=100.9
=359.8
«437.6
=3A7,5
-1597,4
1523.2
B9A83,.0

TKE

51T4.6
4a21,1
5210.3
5253.7
52A8,2
5096,4
5277.0
4655,7
4658,9
49AR,.A
5108.9
4659,4
A6BT,2
4600.2
4550.0
40849
4511.3
11629,2
9880,8
10846,.9
10410,.0
10227.2
9979,7
11298,4
102T1.2
10518,3
10652.5
11839,9
12639,9%
12335.1
12540.0
13507.7
13967,.7
18847 .4
22259,6
23010,0
31615.9
91287,1

D = 0.986in.
N FPS PPL
995 287 285
995 311 2308
991 43R 434
991 6&BA 682
992 AD2 T94
992 686 649
995 B&] AS3
995 &7S5 &TO
990 44s 638
992 1390 389
994 269 289
990 195 195
995 135 136
992 93 93
993 43 63
989 AR 49
997 A5 A8
9%8 119 123
997 T L1}
99] 5T 60
9ag Sp 53
992 kk 35
994 3a 3a
589 2A 32
995 22 25
LLL] 28 31
984 & 7
994 3 s
9an L T
9Ts 15 22
T4 23  3s
973 11 18
964 . a8
968 3 P
953 3 9
902 & 17
813 1 3
15 0 0

i
3
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SEQ

493
494
4085
496
497
498
499
5n0
501
5n2
503
504
505
506
sn7
508
5n9
510

NOTE

A
D

0.101
n.101
0.101
N«1N1
D.101
0.10]
0,101
n.101
ns101
Na10M
0«10
.10
0+101
N.101
0.101
04101
N.101
N.101

NEGAT

w = 713.0ft/sec

/D

0.171
0.157
Ds137
Dalra
0.009%
0.07%
C.087
0.028
0,019
0.u
=0.019
=0.02R
=0 07
=0.076
=0.00%
=0.114
=0.171
=0.15?

TIVE Ry/D

V/Va

1.A87N0
1958
1.9RA
1.935
1.90n9
1.919
1.910
1.927
1.R08
1.809
1.920
1.917
1915
1:956
14951
1.97
1.9A7
1947

ViV,

D416
0.23%
0.177
Del42
04129
041256
0.110
D.02R
0.092
0,081
=0.062
=-0.0473
=0.015%
0.034
0.062
0.085%
04178
0.260

I¥irve

1+916
1.971
1+996
19419
1+915
1«923
1.913
1939
l«90D
1900
1921
1.918
1915
1-957
1.952
1.939
1975
1.964

1+265
1.314
1.337
1.2R&
1264
1271
1.263
1.285%
1.252
1.251
14269
1.267
14265
1.301
1.297
1286
1317
1-308

5/Va

0.138
D.181
0.172
04173
0.151
0.150
nD.152
0«158
Del4A
04157
Ne155
Na160
0157
Du1R0
O« lR6
De185
D.1R2
0.1RS

INDICATES MFASUREMENT ON OPPOSITE

5/Va

Na326
n.237
0.236
Na199
N«183
04185
0.1%0
04177
0+134
0,137
0.136
0.137
N.122
0.169
Ne172
0172
0.174
ne.183

SIDE OF

T, =

5K,

N«14R
=-0.039
=0.1684
=N.063
=Ns143
-N,253
=0.294
=0.520
=N«255
=0.,265
=0.309
=0.396
=0«283
=N.404
=-0+548
=0«187
=N.087

0.0%91

640.3 °R

K,

N.194
=0.112
0.133
0.080
D.0RB
0.025
=0.041
=0.111
0.141
=0,023
0.133
=0.011
0.153
0.069
0.064
0,101
=0,018
=0,132

KU,

2.044
2,672
3,037
2.TARD
2.620
24559
2.762
3.071
2.737
2.5654
2.721
2.910
2.67T7
3.002
24845
2.817
2.844
2.530

KU,

2.685
2.8T1
3.021
2.994
2.931
3.031
24992
2.982
3.108
2.881
34158
2.903
3.049
24993
2.958
24997
2.7%0
2.962

JET CENTERLINE (I.E« =Z/D)

REg

4120,9
64T0.6
594A.1
57258.9
2479.7
1727.8
2087.2
1602.9
5T2.7
1080,5
=1213.6
=£T73,6
=564,0
167.0
_AS6,T
1197.5
1550.3
=-196,4

TKE

SATIR,.9
36791.8
35AR3,3
2T757.5
27890,6
23052,1
24173,5
22314,.7
1465] .4
15847,9
1559%.7
18072,9
13896,6
21034,4
22077.0
23T04. 4
23809.4
25T33.8

N

19
104
994
995
998
993
996
997
994
997
997
994
992
990
987
29T
990

D = 0.986in,
PPS PPL SE
n 0D 2

0 0 2

5 2 2
12 s P
1 16 2
k1) 19 2
L1} s 2
4T 24 2
202 106 2
ir 19 2
12 6 2
L] 5 2

] 4 2
14 T 2
] 3 2

“ 2 2

1 0o 2

2 1 2

170

8
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$6

Vo = T13.0ft/sec

D

n.203
nN.203
N.201
0.203
N.203
nN.203
N.203
N.203
N.203
0,203
D203
N.203
Na2n3
0.203
N.203

/D

D.B04
D.ASE
0.R1R
0.7TRO
0,742
0.704
[T T
0.62R
04590
0.55)
0.511
D.47%
0,437
0,399
0.381

Vi'Va

n.ore
N.971
N.9AR
Na966
N.9E5
0.953
0950
N,944
Na923
n,911
N.RAQ
fe B85
Ne 795
NaT749
N.6RD

vﬂ -

=0.043
=0.049
=0,045
=0.03%9
=0.054
~0e04s
=0.042
=D.081
=0.057
-, 0RT
=054
=0.045
=0.045
=0.068
=0.061

(VIrva

D975
Ne972
J=969
N967
7.956
0e960
0«951
Ne5a5
1a934
0«934
G«B89]
D«A57
0797
Na 752
N«8RB2

M

0.579
N«577
0575
0574
NeS6T
NeS60
0564
0.560
0551
D.5573
N.S526
0.505
DedRA
De440
0.398

s‘lv-

0.078
0.022
0.024
04074
0.025
D.024a
0.020
0.026
0.02R
0.0473
D.042
D.N52
0.070
0.07&
D.0RO

0120
0+121
nel122
0.125
0.128
0124
0129
N.132
0.129
D143
0.150
D152
D«153
0.133
0.134

T, = 640.3°R

SK,

0.054
=0+182
-00313
=0.P55
-N,16T7
-N.127
=0.095
-0.20?

0.100
=-0,322
=0+509
=N.&17
-Ns?51
-0e119
=-N.186

SK,

04,040
=0.093
0.072
0.022
-n,015
=0.055
0.072
=0.115
=-0.087
0.025
=0,071
=0.057
=0.121
=0.078
=0,074

2.875
3.721
3,644
3.711
3.A25
3,385
3.365
3.5738
3.599
3.272
3.178
2.810
2,739
3,009
2,962

KU,

3.2749
3.370
3.116
2.889
3.250
3.200
3.01%
3.221
2.802
?.966
3,036
3.512
3.260
3,114
3.05%

26,2
63,1
=4B,7
49,8
51.5
=R3.1
46,2
°-B
55.7
2eb
-151.2
=413,.5
=3139.2
2687.6
PIA.8

TKE

7534,0
7534,8
TT05.8
Al10%,1
AS0A,T
7933,0
B5A4,3
9086, 4
AG2B.0
10916,8
11859.8
12450.1
13079,n
l1048) .8
10741 .4

D = 0.986in.
N

994 3n 30

989 39 30

958 27 27

998 21 21

992 19 19

993 13 19

984 15 18

991 19 11

9A2 T T

a9R . 4

989 ? 2
511 1 1

537 o 1

513 1 1

49) 1 1

3
E
8
8
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96

SEQ

1180
1181
1182
1183
11R4
1185
1186
1187
11RB
1189
1190
1191
1192
1193
1194
1195
1196
1197
1198

Vo
=D

0.304
N.304
0304
N304
0,304
04304
Na304
0,306
0.304
0.304
Na304
0.304
De304
D304
De30&
0304
D.30%
0.304
0.304

= 713.0 ft/sec
/D VoV,
0.894 1,001
0.A5A& 1.003
0.B1R 1.006
0.780 l«000
0,747 1.000
0.704 N.99¢
0.66K N.9RF
0.67R 0.9R0
0.590 0,954
0.551 0.945
0.517 Nn.9%&
0..475% N.B873
0.437 0.816
0,395 p,.7=8
0.3 0,679
0.327 0,577
0.2R% n,597
0.26A N.679
0.247 0.689

V/Va

=0,041
-0.04R
=0.04R
=0.047
=0.04A
=0,055
-0.0R2
=-0.,070
=0.050
=-0.050
=-0.083
=0.044
=0.049
=-0.042
=-0,033
-0.014
=0.015

0017

0.052

IVI/Va

la002
1004
1.005
1s001
1001
2s995
14991
N«982
0965
Ne946
1+926
JeBT4
(eR1A
0759
0.680
CeSTT
0597
G«680
D691

0.596
0597
0+59R
04595
n.595
0.592
-1
0.583
0573
0.561
0.54R
0.516
D.481
Ded4asS
0.397
0+335
D« 347
04397
0+403

0.010
0.011
0.008
0.00n9
0.014
0.014
0.016
0«018
D.019
0.026
0.035
Da044
0055
0.057
0.0A6
0.082
0.138
0.225
Da%16

§/Va

0.065
0.059
D063
0.063
0.079
0+0n95
D094
N«104
N«0%91
0.088
0.093
0.096
D.101
0.133
Neldl
Ne138
N 167
Del54
0.271

T, = 640.3°R

sK,

-Na511
=1«410
-Nlad52
=M. 469

Nal124
-0.090
-00193
=0.nB80
=0.384
=0.T35
=-0sRhE2
~Ne424
=0+250
=0«N26
-0.166
=0+265

1829
n.951
=0.750

SK,

0.560
0.606
0.439
0,632
0,297
0.131
0.0R09
=-0,099
0.275
0.224
n.063
n.127
=0.016
=0.106
0.036
0,061
0.221
=0.206
D.é11

XU,

A.411
13.558
11637

B.253

6.827

5.944

5.058

4,6R0

4.TTS

#.6T6

3,358

2.895

2.825

2.966

2.837

2.814

T.650

4,620

4,155

KU,

3.761
1.T732
3.365
3.837
3.653
3.279
3.410
3410
3.288
3.263
3.304
3'015
3.393
2.943
24883
2.896
3.181
3.254
3.277

RE,

=11,2
Ta7
=2.1
=17.5
=B,5
34,7
=9.8
=26.6
14.9
16,7
=147.5
T6.7
=105.6
=-243,7
-536,2
-662,9
144,3
228.9
2790.8

2141.7
1796,8
2057.3
2026,2
3240,2
4597 .4
4540,7
55T4.7
&280,6
4127.0
4754.0
5163.3
5928,.8
9764.9
11204,9
11440,4
1R969,.9
37029.9
B81208,9

D = 0.986in.
N PPS  PPL
891 109 108
999 10R 107
990 59 S8
991 32 32
995 22 22
q987 94 L-TY
993 47 4T
997 11 11
9AR 240 24A
988 1R3 193
991 11a 122
994 4] 47
LT a 10
998 30 40
9% 20 30
asa 13 22
4R} n 1
P22 0 0
32 0 0

f
8
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L6

SEQ

1200
1201
1202
1203
1204
1205
12n6
12n7
1208
1209
1210
1211
1212
1213
1214
1215
12186
1217

Vo = 713.0ft/sec

»D

D.406
0,408
0.406
Nad06
N.406
D.4064
De406
Nel&
0.406
De406
Dak06
Nad06
NedNG
Ne40h
Nsd0N6
N. 406
N« 40DA
N.&0A

D

0.R04
0,854
0.AA8
0.7rR0
0.74?
0.7na
0566
0.62R
0.590
0.551
0.513
0.475
V.0137
0,309
0.3R1
0.327
0.3n4
0,208

VoV

f.972
nN.970
0.970C
NaQRT
NaGfa
Na9k]
N.987
Ne949
n,917
N.920
fD.ARR
n,R49
n,T07
N.T&0
NehE9
N.6BA
0.B%9
A AR

V/Ve

=0.,07A
=0,046
=040a7
=0.042
=0.045
=0.039
=0.048
=0.047
=-0,040
=-0.032
=0.040
-0.,044
=0,034
=0.025
«0.015

0.036

0.073

04095

virv,

0973
0971
0971
Ce967
0966
D962
7.958
1950
0.938
U+920
0.888
N.85n
0.798
0741
Neb49
0.587
N.B862
0«8T?

0.578
D.577
0.57T7
0574
0.573
0.5T1
0.56R
D«561
0.55%
D544
0525

0.500 .

0.469
Neé34
0.3590
Neé01
D.508
N+514

m-

D.012
0,011

0.011

0.n12
0013
D.014
0.014
0.017
2.014
0.024
0,096
0,043
0.051
0.056
0064
N.128
0.229
0.302

D.n%1
0.096
0.088
0.090
0.085
D087
0.086
0.112
D.056
0s100
0.098
DeN95
0.101
N.106
0.105
0.175
0.231
0.275

T}
SK,
-nIIIS
=n.306
p.222
N.116
=0+379
-0429%
=0.198
Ne321
=0.NB3
D691
=N.44R
=f,306
=N.408
=0.254
=0.?58
1.367
0973
=0+260

= 640.3°R

K,

0.26A
0.124
0.191
0.311
D.l64
0,318
0.192
0.016
0,107
Ne179
f.103
0,152
0.149
0,145
=-0.00T
0,243
nN.014
0.762

Ku,

5.951
5.941
G.402
6.114
5,315
5.678
4,967
5.353
31,998
4,273
3,039
2.616
3,084
2.792
2.TRD
4,975
.97
S5.294

KU,

1.423
3,469
3.415
3.297
3,276
31.250
A.473
3.103
?.824
q.119
3.051
3,415
2+956
3.216
3.050
3.187
3.12%
3.979

RE,

17.1
23,2
23.9
Ts6
=14,8
=14,0
=11.4
2641
=AT,3
=1.5
=3T7.3
-4k, T
=-555,7
-290.2
'157n6
297B,.1
12740.2
15356.8

TKE

4263,5
4869,7
3961.0
4111.1
37158,6
38664
378A.?
£45],.2
4B03,4
5230,7
5225,4
5109,1
5816,7
6515.0
£698,T
196A0,8
40511.4
61718,.4

994
993
993
a95
991
99T
994
993
LLTS
LLTY
989
293
598
993
993
LI}
125
103

= 0.986in.

PPS  PPL SE
ars 3ars
3To 370
389 1390
402 408
153 3I%s
151 1%3
TT 79
39 aQ
252 262
141 149
1058 11é&
61 T0
26 iz
1A 24
Ty
1 2
] 0
o 0

bttt ot s et B R B e ek e et

R

O D D bt B S e e e e e g s
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86

SEQ

1033
1034
1035
1038
1037
1038
1035
1040
1041
1042
1043
1048
1045
1046
1047
1048
1049
1050

vD

0.507
0.507
n.507
n.507
0.507
0.507
0.507
0.507
0.507
0.507
N.S07
n.,507
N.507
0.507
0.507
naS507
N.507
N.507

= 713.0 ft/sec
D VSV,
0.A94 0.9R9
0.A%% n,9a?
0.A1R Nn,9Ra
0.7AD N.oR2
0,747 0,979
0.704 0.975
Q.66 N,072
0.62R N.BRA
0.590 0,959
0.55' N.949
0.513 n.924
0,475 0,892
04437 DN.BA?
0.399 n,TARZ
0.3R0 n.755%
0.361 N.T27
0.342 0.777
0.323 n.980

vﬂ-

=-0.037
=0,031
=0.0%3
=0.029
=0.084
-0,0135
=0.045
«0.,035
=0.035
=0.020
=0.017

0.001

0010
=0,002
=0.003

0.012

0.039

0.113

¥/ ¥

P.990
0+987
0985
C.982
0.979
0.975
1.973
0.968
GH+959
J+949
0+924
0.892
N.B842
0782
Ce755
0.T728
0778
N«987

0.5A8A8
D«SAK
0.585%
0.583
0.582
0.579
0.578
0.57%
0+569
0.562
0547
0.527
0496
04459
Dsba?
0.4256
D«456
0.586

5/Va

0,014
0.018
0.023
0.02T7
0.020
0.017
0.021
0.020
0.021
0.027
0.033
0.042
0.052
0,060
04061
0.0AT
0.119
0.25%

5/Va

0.096
N«098
N.093
D«102
0.130
Dal141
Del40
D140
D147
0156
0.158
0.157
0158
D.140
Dalad
Del143
Nelbéb
0.192

T, = 640.3°R

Sk

D149
NeD43
0.523
=-0,235
0,047
N.101
0.220
0.19%
=0.107
=0.227
-0.437
=-0,273
-0.204
=-0.050
=04117
0417
1.312
0.293

sK,

0,254
0.173
0.253
0,168
0,060
=0.007
n.092
=0.040
0.110
f.lés
=0,019
0,066
0,013
0.006
=0.120
=Nn.082
0.04A8
0,831

5,132
4,294
4.838
4,071
3.720
4,178
6,252
3.751
4,329
4,366
3.649
2.943
2.838
2.838
2.851
3,891
4,099
3.1RB

KU,

3. 46T
3.151
3.265
3,133
2.99%
3.118
3,069
2.898
24945
2.884
2:94]
2.974
2902
3,065
2.914
3.227
2.880
4,499

RE,

=39,.7
59,1
5.5
94,5
=-29,0
-T79,.9
T3.9
6.0
=1.2
«T1.T
=1nl.5
-51,8
=111.7
=1T1.4
T2.1
"F-!
183,86
PRATA,S

TKE

ATET .4
4953,7
4499,.3
5423,.6
A751.5
10130.2
1n122,2
10000.7
11033,5
12599,7
12947,46
13025,0
13334,.8
10812,.6
10860,.1
11500.0
16683.8
35385,6

D = 0.986in.

N PPS PPL SE
99 7} To 1
994 7R TR |
993 &6 66 1
997 .7 4T 1
994 @8m B8O ]
994 100 101 1
997 114 115 1
998 T4 S 1
987 &6 6B ]
9% 3o 41 |
994 29 31 1
996 15 17T 1
993 1o 11 1
9% 22 28 1
997 21 28 ]
LLT 13 18 1
5T3 ? 2 1
102 n [ R |

- - - e ﬂ

LZ-T8-H1-203V



SEQ

1512
1511
1510
1509
1508
1507
1506
15n5
1504

V. = 713.0ft/sec

=D

N.507
N.507
NS0T
0.507
0.507
0.517
0.507
0+507
N507

/D

0,381
0.342
0.32%
0.3n4
D.2n%
0e2m%
0.247
Qe?2R
Ou.?na

Vi'Va

f.TPAR
Jet2h
2.318
2,394
P?e358
?.3473
2.30T7
2.276
2.256

VsV,

0.015
Ce6NO
D.TQT
0.To0
0.TRS
0.772
0.655
0.636G
0.55k4

CaT28
1556
Eed52
2+511
Ced54
FelbT
24409
2362
24325

De426
0975
1.815
1.890
1.85R
1.R34
1.764
1.708
1667

8/Va

0.095
NaBRT
D172
0.151
Na134
0.174
9,135
0.131
0.133

5/V,

0.266
038R
0.207
0.186
N«1R6
04174
Ne159
Ne163
N4149

T, = 640.3°R
K, sK,
1900 0,890
0«1RB =0,556

=0.720 0.237
=-N.314 0,132
=0-506 0,120
=N.396 0,146
=0.515 0.061
=N.356 0.131
=0+355 =0.063

KU,

10,277
1.292
4, RAT
2.512
2790
2.668
3,043
2.799
2.777

KU,

5,016
24066
3.0681
3.069
3119
7.801
2.867
34196
3.012

RE,

12148,7
46102,.1
1159,.8
2699,.3
1656,0
1369,4
2277.3
1286.2
1R08.1

TKE

3R162,6
189752,5
29417,0
23325,3
22192,.4
19244,5
17497,5
17855,5
1570642

D = 0.986in.

N

581
s
660
9lR
970
CLEY
952
991
99]

FPS PPL SE

N -

QWO OFEND—

B W WY D e

e W Ll e L L
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001

SEQ

513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
533
534
535
536
517
538
539
540

NOTE!

Y

@
=D

0,507
0.507
0.507
0.507
0.507
0.507
D.507
0.507
0.507
0.507
0.507
0.507
0.507
0.507
0,507
0.507
0.50T.
0.507
0.507
0507
0.507
D.507
D507
0.507
0.507
0.507
N.507

= T13.0 ft/sec

/D

0,342
0.322
0.304
0.2AR5
0.266
0.247
0,222
0.700
0.150
0.171
04157
0.133
0.114
0.09%
0,07k
0,087
0.03R
0.019
0.0
=0.019
-0.03R
=-0,0%87
=0.076
=-0,09%
0,114
=017
=0,152

NEGATIVE R/D

vﬂ-

?.2R3
2345
Pe420
2430
24?75
2edN4
2.377
2.377
2351
2355
24350
2,344
7370
Ze341
7325
24335
2.342
24353
2369
?+3689
2.380
2.378
2.3723
24361
2.302
2.353
2+3K9

Vei'Va

0.7T28
DeTH&
0.TTS
0.793
0,779

D.T22

0.6TO
0.606
0.542
D.6TT
0424
0,360
0.306
042548
0.212
0,158
0.126
0.055
0,006
0.030
0.070
0.149
0+179
0.237
0.293
0.+359
0.405

ViV M

2.377 1.726
20466 14832
2e541 14929
24556 1.94R
24547 1.937
24510 1.888
Z.469 1.837
2.453 l.B1A
24422 1.779
24403 1,756
243RA 1.7348
24372 1.720
2350 1.695%
2.355 1.701
24335 1.678
2+34]1 1.68a
2.366 1.T12
24354 1.6%99
2+369 1.717
2+369 1.716
24381 14730
2.382 1,732
24330 1.672
2373 1.721
2,400 1,753
24380 1.729
24403 1.756

m-

0.131
0s162
N«169
N« 156
Dalbé
0175
04170
0.173
0.169
0.168
0166
0.166
0.1R3
0,174
0.179
0,170
0.192
0.182
0.175
0.184
0.182
0,185
0.200
n'!aa
n.181
0.168
0.169

INDICATES MEASUREMENT ON OPPOSITE

8V

0.221
0.209
0214
0.210
0.221
D274
0.223
0197
D«207
N.206
0203
0.192
04191
0.181
0176
0.159
Na171
0167
D.161
0.164
0163
0.16%9
0e164
0167
0.172
D+164
04166

T, = 640.3°R

sK,

=0.773
=0+145
=N.361
=0.327
-0.5R89
-0.326
-5017‘
=0.179
-0.212
-0.056
-0-093
0.033
=0.017
-0-u&8
N«116
=0.01A8
p.108
D.080
-D-oﬁﬂ
=N, 049
D.060
0,015
-0-120
0.119
Dendd
=N+019
Na123

SK,

=0.216
-0.216
=-0.016
0,059
~0,063
0.254
0.101
0.043
=0.04R8
=-0,062
=0,044
0.072
=0,094
0.018
0.043
0,046
=0.079
=0.085
0,004
0.012
=0.045
0,089
=0.,012
0.048
=0.061
0.176
0.127

KU,

3,844
34160
2.877
2900
3.451
2.790
2.996
2+896
i.0186
2.692
24846
2.989
2+6R6
2,736
2.7728
2+4R73
24640
24644
2.820
2.810
2.893
3.201
3,195
3.116
3,271
2.925
2,838

KU,

4,152
3.310
3,074
3.010
2.880
3.043
2.916
2.851
F.]48
2.789
2.987
2.913
3.078
2.928
3.268
3.183
3.018
2.909
3.19

2.94

2737
3,129
2.963
2.873
24947
2.982
2.85R

SIDE OF JET CENTERLINE (I.E. =Z/D)

RE,

1982,3
5138,7
4903,.0
4n85.7T
5276.2
4003.6
2923,2
2A27.0
3667.0
3219.4
2601.7
937.5
1566.3
572.9
1304.3
1966A.1
1893.3
TT6,.5
753.6
=457,.3
=56]1.4
45.1
335.6
528.0
166.8
1036.2
=-757,.8

29285, 8
28979.9
30522.3
2R577,2
31657.8
33190.7
37576,8
2739146
2010A.8
28723,3
28022, 4
25797,8
27069.6
24290,9
23783.9
201844
24214.9
22599.6
20996.6
22311.0
21923,8
23226,4
23781.3
21242,6
23307.6
20866.3
21245,2

D = 0.986in.
N PPS  PPL

100 0 0
442 1 0
9RS 2 0
QAT L1 2
9AaT 12 4
991 19 T

993 k)1 12
992 45 20
Q9 9% 38

994 101 41

996 149 62
99)] 154 64
992 194 LF]

995 1861 68

996 143 6]

997 126 53

9594 B4 35

993 68 28

993 -1} 27

9%9p 10A 45
Q9] Té n

950 T2 30
989 A4 27

9%0 113 .7

954 Ta 30

955 63 26
agg AR 20

[
8

NNNANNN NN RN NN NN N D N
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101

SEQ

1218
1218
1220
1271
1272
1223
1224
1225
1226
1227
1228
1229
123¢
1231
1232
1233
1234
1235

Vo = T13.0ft/sec

=D

N.k09
N.609
N.509
n.A09
DANG
N.A03
N.A09
0.4609
0,609
0,609
a6 0D
n.60Q
NefhNS
Ne609
Nu603
D«h”09
N.609
N.603

/D

0,.Ra4
O.258
[ER R
0.7RN
D.7a2
0.7na
0.hea
D.62A
0.50n
0.5%)
[
Oya7s
0,47
0.399
0.3an
0,3%1
0.3a7
0.72%

ViV

N.97T1
n,970
N.96AA
fN.9kA
n.9&85
N.NShA
Na.956
N.9%3
f.9582
n.943
Ny320
n,ATH
N+AR
N.T7R9
Ne?7T78
NeA?1
N.9R3
1244

Vi'Va

=0.036
=0403%
=0,023
=0.037
=0.074
=-0.032
-0<011
=0.,023
=04022
=04 025
=0.012
=0.,011
=0.003
=0.010
=-0,017
=0.0n7

0.039

De0DA

D.872
D+370
N«.969
0.9560
J«965
2.956
1956
J«953
N.952
Ne943
NeS20
DeB79
NeB3R
NaTRS
NaTT8
UeB21
D964
la264

0.577
N:STA
1.575
1.57%
D.572
0567
0567
0.565
N.564
04559
NaSaa
N«518
Ne493
N.45/1
N.457
De4A2
04585
0.76A

SV

n.013
D013
0.013
0.014
0«012
0015
De014
0.021
0017
0.025
0.032
LRSS |
Na04T
n.052
0.062
0.107
N.265
N.396

S/Va

D.N96
D.n92
0097
0.N90
NaN94
Ne.092
0.090
0.106
0«96
n.102
0el03
NeN96
f106
0«108
N.113
0.133
n,218
n.180

T, = 640.3°R

SK,

N.025
=0.151
0217
N,.259
DeN24
n.553
0+154
1.565
=Ne097
=-N,893
=0.K07
=N.322
=223
=0.024
D.538
1.059
N.791
1.102

SK,

0,161
0.031
n,062
0.242
0.168
0,222
0.005
0.111
D.232
0.160
0,067
0.255%
=0.142
0.164
0,056
0.028
0,136
=0,0B4

XU,

5.1
5.977
5.143
5.943
5+363
5.017
5.718
21.817
4.597
4,026
3.654
2.959
24855
3,042
4,610
4,297
4,187
3,797

KU,

3.322
3.321
3.350
3.408
3.229
3.400
3.183
3.181
3.054
3,172
3.117
2.978
3.122
2,971
3,013
3.043
3,467
2.508

RE,,

=21.0
=-15.2
-40,3
20.7
4ot
-?28,7
=T72.2
-32,7
-55,9
=11,5
59.9
=131.4
-97,.,8
=164,.5
=116,4
626,5
?997,4
39546,.8

TEE

4756.4
4328.9
4807.1
4165,2
4522,1
4355,.0
4174,9
SA45,6
4776,0
5418,0
5605,8
5143,A
£272,7
6620.0
T473,3

11845,9

42020.0

56174.8

D = 0.986in.

N PPS PPL SE

987 409 410 1
991 310 311 1
99n 264 266 |
993 236 237 1
991 157 1%8 1
991 100 101 1
993 S99 60 1
99a 24 24 1
QBs 191 196 ]
986 114 118 1
99n T2 Té 1
9%2 131 LS |
957 17 20 1
982 9 1 1
964 3 4 1
493 1 2
113 n 0 1
15 0 o 1

A
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201

SEQ

1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
1252
1253
1254

v

D

0.710
0.710
0710
0.710
0.710
0.710
0.710
0.710
0.710
0.710
0710
0«70
0710
0.710
0710
0.710
0,710

= 713.0ft/sec
VD ViV,
O.,AQ& Ng9T1
0.856 N.9A§
D.AIR  N.9AS
0.TRD  N.9&S
0.747 0,943
0.704 N.9&7
D.ARE 0.989
0.628 n,954
0.5090 n.9%89
0.5581 0,947
0,517 0.970
0.475 Nn,900
04437 n,B59
0.399 0n,R?3
0.3R0 N.BRS
0.381 0.9R&
D.3a? 1.4A0

Vv,

=0.031
=0.037
=0.036
=0.037
=0.035
=0.033
-0.035
=0.028
=0.027
-0.018
=0.021
-0.017
=0.009

0.001
=0.000
=0.004

D.08&

V|/Ve

01971
0+9T0
Ns96%
[+966
Na964
Ne963
0960
Ns954
N.959
0947
N«930
C+900
0«B59
D823
0+865
0+986
lad63

0.576
n.576
0.57%
0.5T32
0.572
0571
0.569
N.566
0.569
0.561
04551
0.53)
0«506
0,484
04519
0.586
0.907

5/Va

0,010
0.010
n.00%9
0.0089
0.010
0.010
0.010
0.017
0.016
0.023
0.032
0.0238
0047
0.054
0.118
0.206
0.52%

5/Va

D106
0.103
D.102
0.107
N.108
D.105
n.108
0.110
0e112
0.133
0+137
N.139
0s143
0.153
De165
0.195
D.372

T, = 640.3°R
SK, SK,
0+325 0.248
n.626 0,033
N.?760 0.18]
0.130 0.112
N.189 0,216

=200 0,179
0.194 =0,078
2,194 =0,04T
=0.440 =0,043
=0.403 0.013
=0+395 =0,075
=N+256 0,008
=Ne233 =0.049
0.27T6 0,050
24059 0,008
N«911 0,338
0,574 0.263

KU,

T.D84
T.310
T.232
7.856
T.181
6.733
B.TR2
19.794
6.S5TT
4,055
3,565
?.9A88
2.739
3.632
B.374
3.381
2399

Ky,

3.518
3.630)
3.487
3.519
3.529
3.546
3.414
3.180
3.162
2979
3.037
2.968
2977
3.024
3.225
3.289
2.32%

RE,

=23,1
=26.9
=30.9

=5.1
=T0.7
=T1.8
=27.6
=98 .8
=-Tha?
'1]1.3
=35,6
=44 ,0
=167+5
122.6
-602.8
2348,6

TKE

5783.3
5423,9
5265.7
5A43.2
59&63,1
564T7.0
£003,7
6264 .8
BA4R,T
9088,0
9857,6
10214,4
1100A.1
12644 ,8
17395.0
30176,9

A4109.6 140458.8

D = 0.986in.
N PPS  PPL
9A9 227 228
986 307 304
9A& 239 240
989 135 137
9RR 107 109
98R S5 55
993 @22 23
999 L B
9R4 2 2
988 105 108
990 60 62
990 2& 28
994 9 11
977 3 L3
490 1 1
160 ] 0
2R 0 (]

i
8
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€01

SEQ

1255
1256
1257
1258
1259
1250
1251
1262
1263
1264
1265
1256
1267
1268
1269
1270

Vo, = 713.0 ft/sec

D

NaA11
n.Al1
n.A11
f.B11
D«Al1)
0.R11
NeB11
NeAl]
N.Al11
0.811
0.311
na.Al11
n.A11
0811
N.A11
feAl1

/D

D.A0a
0.856
0.R1A
0.7PD
D.Ta?
0.7T04
DubhA
-1
0.500
0.5%51
0.517
Dab7=
0D.437
04300
0.3m0
0.3%1

vl‘fv.

N.870
NaQLQ
D«370
N.972
NaQrk
T
N.9R4&
N e 9A5
0.940
N.941
0,529
N.919
N«RAT
N.917
L= 15-]
1170

vljv-

=0.035
=0.039
=0.025
=0,037
-0.032
=0.030
=0.029
=0.035
=0,033
=0.025
-0.0172
=0.019
-0.019
=0.004

0.098

0.013

IVIrva

Ne9T
97N
1970
N«973
0.967
MaGha
J«965
1966
0961
N.96]
Na930
1919
0«BRT7
0.213
".952
l1¢17n

M

0.5756
D«57A
D.STA
0.578
0.574
0.572
0.572
0.573
0.570
D.570
0.556
0.543
n.524
D540
0565
0.T05

M.

0.0154
0.013
0.014
0.015
0.013
0.013
0.013
0019
0.070
0023
0.032
0.038
De048
0.099
0.145
0252

0.N%8
D. 094
n.098
N«NSS
0.090
0.093
D105
Dalabd
n.137
0.129
0.13%
0+131
Nel42
0.138
04187
04197

T, =
SK,

N.492
Na?98
0.004
N«304
0.299
n.514
Ne152
Dekan
=N« 627
=Ne499
=04399
~0.202
=0.130
1365
1-139%

1.277

640.3 °R

SK,

n. 067
D.172
0,264
0,169
N.196
N,148
=0.007
0.105
=0,060
=0.,080
0,073
=0,022
=0.060
0.079
D.042
0,386

KU,

4,03]
4,907
S,.446
4,221
5,497
5.6186
5,645
44287
11.767
a,4p8
4,267
3,191
2.94]
5.563
4,313
4,239

KU,

3.811
J.B814
3,829
1.666
3.579
3.259
3.522
2758
3.118
2.938
3.112
3.174
3.024
3.108
2564
3.29

RE,

6,7
=4,0
“tﬂ
=-13,8
=23.9
=32,.8
36'0
AS.0
-226,.8
59,0
=54,1
48,0
0.7
28T7.7
133.7
5524.5

TKE

4920.9
AS57.1
49732
4604.9
4117,.4
43936
5674,.R
10023,5
9614,2
A537,.9
10131,6
9142,3
10842,.9
12181,1
23019.0
35821.0

N

99
99p
999
9AR
989
992
985
LT
99n
541
584
99)
99
98]
4R9

on

= 0.986in

PPS PPL SE
200 200
201 202
145 148
126 125
93 93
50 51
21 21
191 193
132 133
™ 19
42 4a
19 20
11 13
? 2
1 1
0 0

Bt et et o ot ot ot ot ot o o e et

R

DO 0D D e o o e

LT-ZTB-HL-003V



PoI

SEQ

1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287

Vo = 713.0ft/sec

VD

0,913
0913
N.913
n.913
N.913
04913
0.913
0913
0.913
0.913
n.913
0.913
0913
0.913
0.913
0,913
0.913

D

D.R94
0.8%4
D.B1R
0.7R0
0742
0.7Tna
D.66K
0.62R
0.590
0.551
0.513
0,475
0.437
0.392
0.3R0
0.381
0,342

VIN-

N.9%8
Ne974
04970
N.968
N.948
Ne943
0.94A0
Na962
Na963
0.358
N.54T
0.92%
N.%02
Ne916
N«9489
1.100
1.315

V/Ve

=0,036
=0.022
=0.026
=0.027
=0.026
=0.036
=-0.024
=0.016
=0.021
=0.009
=0.008
0,014
=0.008
=0.000
=0.004
=0.014

0.031

IVI/va

0.968
G«9T4
0970
74968
f.968
D963
0.961
0962
0963
n.958
1947
0«926
0902
0.916
0969
l«100
1.316

0.575
0.578
0.576
0.5T4
0.574
0.572
0.570
0.570
0571
0.568
0561
0.548
0.533
0542
0.575
0.659
0.803

8/ Va

0.023
0.026
0.019
0.N19
0.01R
0.015
0.016
0«018
0.018
0.025
0.032
0.039
0047
0.078
0.136
0.23T7
D.419

5/Va

0,131
0129
D.136
0.128
04117
Ds115
D.128
0.124
n.122
D124
0.131
0.130
0125
n.142
0158
Nn.188
N.276

T, = 640.3°R

SK,

n.502
Ne378
n.281
n.128
n.221
0.021
0.187
0167
=0«0B4
=0.299
-0-37‘
=0.234
=0«080
1495
1499
1.365
1.306

SK,

0.060
0.012
=0.011
5.003
=0.074
0.207
n.152
0.025
n,052
D.104
=0.109
0,037
LML
0.072
0.071
n.401
0.539

6,138
3.595
3,798
6.8T1
3.934
4.171
4,610
4,312
5.150
4,555
3.901
4,087
24987
6.517
Se445
4,89]
4,492

KU,

7.921
2.951
A.164
2«967
3.230
3.127
3.06%
2.801
3.170
24959
2.858
3.022
2.976
3.06%
3.l
3490
24972

RE,

=-62.6
-158,.3
=R6.6
TR, 2
21.8
9.4
17,6
12.8
=3%9.1
30.4
=18.6
11.9
67.5
1045,.8
1837.9
10049,.6
26050,0

ABSA 8
R6T2.5
95513,0
R159,3
£979,1
ATSR.T
R379,.0
T916.1
T622.9
T970.7
A969,.6
9030.9
AeLD, 1
11832,9%
17452,.8
32336.9
B3422,.4

D = 0.986in.
N PPS PPL

99a 328 330
99R 406 408
991 267 268
999 319 321
990 238 239
993 837 643
992 285 289
992 376 381
993 246 249
989 169 172
99n 91 93
997 35 37
AR 27 30
973 7 8
TR Y 3
481 0 0
283 0 0

“
8

ot e ek i kil it it ek ok

DO OO D O et ottt o bt o ot
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So1

SEQ

1053
1054
1055
1056
1057
1058
1059
1060
10461
10R2
1063
1064
1065
1066
10£5
107p

v;u
D

1.014
1014
1.714
lenlé
1N14
1014
1014
lalé
14018
le014
1.N14
lafla
17164
l.014
1.n1a
1N14&

= 713.0 ft/sec
/D e
D.B1RA N,970
0.7a0 0,978
0,742 H,.373
D.T0& 0,971
0.8k 0,972
0.628 0.372
0.500 n.9a7
0.581 0,972
0,517 n,98A
04,478 N,.917
0.437 n.910
O0u41R 0,914
0.3908 n,9729
0.380 1.0k6A
0.361 1,272
0.342 1,7ns

VY,

=0.032
=0.028
=0.032
=0.035
=0.0”a
=0,023
-)e020
=N.9164
=0.,0n9
=0.014
=0.004

N.005
=0.004
~0.001
=0.074
-000?1

ViV,

N«971
N«97R
G974
3972
Ne972
N.9713
0«968
2972
N1+956
D«937
9.910
fa914
d«5929
1065k
1.273
1.708

057k
0.581
0.57A
N.S577
N.5T7
0577
N.574
0.577
0.567
D«55%5
Ne538
Ne541
04550
04637
NTT&
1.090

SV

016
0.0717
0013
0.020
0.018
0.026
0«N21
0.032
0,030
0.039
0.053
0+058
0.097
0267
Ded5A
0544

SV

0.130
D+134
0136
Neldl
0141
Nal47
Nal47
0.153
0.152
N.155
N.155
na157
N.168
0.191
D.210
0.300

T, = 640.3°R
Sk, SK;
=0.26T7 0,136
0.991 0.121
0.245 0,103
0,072 =0,017
=0.N80 0,071
D162 =N, 079
n«N63 0,005
=D.NS8 =0,029
=N.266 0,027
=0.222 =N.051
=0s120 0,009
1347 0,048
2427 =0.030
1.926 0,162
1.463 0,163
Nal41 =0,093

KU,

4,638
4,790
5,453
3.n82
4,279
3.528
4,008
3.655
4,337
3.398
5.997
T.948
11.756
T7.520
4,288
1.614

3.235
2.97&
3.257
2.978
?.928
2.831
24836
2.918
PaS4s
?.881
2.798
2.902
d.222
3,358
3.027
3.2T1

RE,

2644
=527
=5,2
73.3
=28.8
-4, 6
63.0
-141.2
=-164,0
=20R,8
294,2
465.6
A96,3
ANSS,2
16569,7
280A82,9

TKE

A607,.2
93T4,2
q42n,2
10168,4
10216.0
11169,1
11131,3
12086,5
11922,.4
175A2.6
12933,0
13626,9
16R04,5
387372.6
75349,1
151014,8

297
991
994
295
9839
993
99]
290
990
990
993
982
977
942
493
103

0.986 in.
PPS  PPL
104 104
73 T
81 Ao
n 80
84 Ba
T3 T3
52 52
s 35
23 2a
12 12
5 6

6 &
‘. 4

1 1

1 1

0 0

B e e P B e et e e e e e et
O DO O D DO O bt b bt okt ot it G 8
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901

SEQ

1440
1439
1438
1437
1436
1435
1434
1433
1432
1431
1430
1429
1428
1427
1426

V. = 713.0ft/sec

D

1.014
1.014
1=014
T«016
1.014
l.n14
left]a
l.014
l.014
1.014
1.014
1.014
1.014
le014
1.014

/D

0.581

0.532
0.512
D.404
D.47E
D56
D437
0,417
0.3%99
04380
0«38

0347
0.3na
0.266K
0.22R

le’

N.985
0.966
N«9s7
1000
1144
1.275
145K3
1.800
2.073
7.271
2347
Pub4
75130
2+568
?2.561

V/Va

-0.,037
=0,0&1
=-0.03A
0.018
0.1%9
0.239
0.312
0,353
0.366
0.38%
0.378
0.3P4K
0.353
043146
0.275

¥/ Ve

0966
0.967
0+958
l.000
1.155
1.298
1594
l.B34
2+115
Z.264
2377
2ebba
245585
2587
2,576

0.571
0+574
0.568
0.595
0.695
0.791
1.004
1.195
ladanRr
1.600
1.725
1.830
1947
14991
1.97%

5/Va

0.023
0.027
0.034
0.172
De3da
D419
D455
0.4N5
0.227
0.201
0.157
D.144
0.12%
D146
0.149

s/v.

Da113
0.106
0.135
N.199
D.271
0271
0.23%
0.215
0.208
0.201
0.204
0193
0.175
0«175
0.159

T, =
SK,

=0,279
=0.355

Nn.A19

3.192

1.220

0.503
-Ne4T3
=1.7217
=Ne«h36K
=N.T63
=0.386
=0,285
=0.068
=0«369
=0.264

640.3 °R

SK,

=-0,048
n.,032
0,569
1,034
0,348
n.0086
=0.278
=0,260
=0.118
=0.14R
=0.09R
=0.0R6
=0.096
0.100
0,199

KU,

3,262
3,691
16.713
12.090
2.826
1.513
1.711
3.500
3.548
4,020
24821
2.681
2.256
24TAL
2.618

KU,

3,459
3.399
4.T20
4,040
2076
2e.122
2e66T
2.921
2864
2.8Ts
2.835
72972
2790
2.908
3.057

RE,,

94,0

A44 .0
327hHa1
11772.5
25308.4
19426,9
21966.0
13642,8
T784,1
5625.1
4T0T.4
1415.4
~401.2
=199.6

-2k

TKE

A834,.8

5875.7

9620.1
27629,.4
&T60AR,0
82145,°
81640,.8
6520A8,3
I51668.6
30798.1
27335.5
24183.7
19605.9
21037.8
1AS53,5

D = 0.986in.

FPS FPFPL SE

822
841
784
RS
916
9133
994
993
964
977
983
987
986
991
ofs

e AR e

)

-
~NrrINLDENREFANC D

W W W W W W W W

= - - ey - 8

LZ-28-H1-003V



Lo1

SEQ

571
570
569
568
567
566
565
564
S63
562
561
560
559
558
557
556
555
554
553
552
551
550
549
548
S47
546
545
544
543
542
541

NOTE:

Vo = 713.0ft/sec

D

1.014
1.014
l.n14
l«014
1.014
laD14
l.014
1.014
1014
la014
1+014
l1«014
l.014
1.014
1.014
1.014
1014
1.014
1.016
1«014
1.014
le014
1.014
1«14
1+014
leD14
1014
1014
1.014
l«0l4
1.014

/D

Dub)n
0.399
0.3R0
0.351
0.342
0.323
0.3ns
0,288
0a2hA
0,247
0.22R
D.209
0.1%90
0.171
0.152
0.1323
D114
La.09=
0075
0.087
0.,03R
0.01%
D.0
-0,019
=0.072R
0,057
=0,07%
=0.0898
-0.114
-0.1233
=015

NEGATIVE R/P

Vv,

1.795
2«117
2.31%
2«393
E L
2.522
2.511
7545
7591
?.5R2
2.5k6
24563
P+540
2492
Peb21
P304
2+.309
?.295
?.2R0
24243
P.254
PL.246
24184
?.252
2270
?.2958
2,315
?«3R5
?.304
PedPR
2u460

VoV,

0.31%8
0.3A6
0429
0.423
0.419
Dednd
0.415
0.377
N«361
0.345
N.335%
0.373
0.29A8
0.294
0.274
0.254
D.217
0.1R13
N.1%5A8
0.113
0.079
0.042
=0.005
0.010
N.053
D.079
0.118
0«154
Del93
D«219
D.243

IVIrve

1.823
2s152
2.35R
Zs430
2.452
2.554
2+565
2572
2.616
2+605
2.588
2.583
2+557
74509
24436
2+3%98
24319
2.303
2.285
24266
2e 254
Pe246
2al184
2252
2.2T0
24299
2.318
2.370
2e402
7438
2e4T2

1.1R6
1+485
L.704
1.788
1.865
15946
1.960
1.971
2+031
24015
1.991
1.985
1.950
1.887
1.796
1751
1«660
1.5472
1.623
1.602
1.5%91
1.581
1.514
1.587
1.607
1.67R
1.659
1.718
1.755
1.798
1.840

m-

D.471
0+256
0,165
D.174
0.154
0.162
2.17%
0.1A1
0177
0.1PR
D.182
0.191
De214
0.1%90
0.17%
De156
0.130
0.111
0.1172
D10k
0.108
0,059
0:176
N.104
0.103
0.109
D.172
Da14T
0.163
Na181
0.200

5/Va

0.299
0«236
0.223
0195
0.184%
0«1RB
0.173
0.18%9
0.18%
0.190
0«1R5
0.183
D«186
Ne197
D«180
D180
0177
0.171
n.172
0,167
0D.1R2
0.176
0+160
0+16R
04184
0.180
N.181
0.183
0179
N«181
0.1R0

INDICATES MFEASUREMENT ON OPPOSITE SIDE OF

T, =
8K,

=1.0N26
=]e128
=0s5A7
=D.604
=-0.425
LA
-0159!
0.095
D.N6&
0.239
N.112
n.228
=0,395
N.NB4&
0.175
O.148
=N,34]
=0.140
=0.609
=0+349
=Na6073
“N. 696
=N.9B87
=645
=-Neddb
=0.2B4
=f,568
=0.TAS
0.225%
0.159
0.0n92

640.3 °R

SK,

0,139
0.007
0,015
-0,194
=0.016
=N.004
0,043
0,070
0,062
0,170
=-0.023
0.120
D.044
0.108
Lel39
0.0R%
n.119
0,043
-0.04R
=0.084a
=0.068
=0.039
=n,03R
N.0&2
=0.042
0.037
0,101
0.015
=-0,002
n.030
0,096

ml

2.603
4,071
3.709
4,112
3.890
2974
3,369
2,973
2.654
2.897
2.939
2.711
3.607
2.8R1
2.5R9
2.957
2,931
3,191
3.845
3,045
3.810
2.920
4,186
3,569
3,393
2.809
4,063
4,380
3,445
24849
24707

KU,

2.415
3.081
2.769
2.942
2.82%
2.869
2.877
2.725%
2.Thn
2.939
2.923
2.829
3.180
3.041
7«98
2.9T0
3,057
24980
3.104
2.982
3.101
3.207
2.819
3048
3.101
2.699
2.929
2.ATs
2.943
2877
2.8T70

JET CENTERLINE (I.F. =Z/D)

RE,,

27309.5
11917.3
5139,7
3212.0
1482.4
1590.6
241.2
1861,5
860,5
R24,0
=137.9
1191.0
-liol-z
1364,1
=129.0
2074,5
393.6
-245,5
-419.9
239.9
6R9,. 6
=-194,1
=1581.8
963,1
52T7.6
511.3
=239,4
142,7
=672,1
=~T5.4
=56.4

TKE

101930,.9
44916,1
321%5.1
26992,.0
23245,5
24609,5
23060,7
26548, 4
2481R0.7
27327,.8
25T76,1
26222.5%
29724,.9
29023.5
24328,.4
22773.7
202468.6
17950.5
1R16T.6
17133,1
19743.5
18244 .9
20923.6
17137,1
19992 .4
19451,9
20466,8
22527.7
23077.6
25007.1
266RA8,5

D = 0.986in.

N PPS PPL SE

127 L] 0 2
A90 2 02
975 4 S ]
%81 T 2 2
7T 10 . 2
988 12 . 2
993 1s 5 @2
987 30 11 2
994 4R 1A 2
995 Ts 28 2
994 125 AT 2
992 42 23 2
S8R Ta 28 2
992 91 s 2
997 95 m 2
Q90 ar s 2
98T 160 &8 2
991 &3 2T 2
99 L3 20 2
LLLY 41 18 2
987 L1 28 2
985 &0 26 2
981 52 2 2
980 To 31 2
SR2 83 & 2
984 138 58 2
Q90 1 13 2
984 27 11 2
989 49 20 2
9az 63 28 2
984 1R AR

et e ek o G o ot et o P P et ok e e B et et e D DD O D R
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801

SEQ

1075
1076
1077
1078
1079
1080
1081
1082
1083
1084
1085
1086
10a7
1088
10R9
1090

Vo = T713.0ft/sec

D

1.521
1.521
1.521
1.521
1.521
1.521
1.521
1.521
1.521
1.521
1.521
1.521
1.521
1.521
1.521
1.521

/D

0.894
D.RER
0.B1A
0.780
0,742
0.704
DBAR
0.62R
0.590
0,551
0,513
0,478
0,427
0.300
0,381
0,371

VelVa

N+ 945
D+968
N.956
Na9AS
N.95%
04940
N.955
n.353
0.9512
N945
0930
D912
N.ARS
Da9Né
1.258
1824

vﬂ.

=0.040
=0.034
=0.021
=0.031
=0,043
=0,029
=0.020
=0.024
=0.031
=0.015
=0.032
=0.018

0,001
=0.005

0.023

0.034

VIV

0966
Ne969
N«957
C«965
0.956
D961
D«956
0954
D953
Ne946
0931
0912
0+BB9
1904
1.259
1«25

0«5723
0.575
0.56’
0.571
0.567
0.570
0+567
04565
0«565
0+561
0551
D.539
0.525
0.534
0«T765
1.187

5/Va

0.012
0.015
0.013
0.017
0,019
0.021
0.020
0,019
00723
0028
0.032
D038
0.056
0107
D.416
D«511

SV,

0.101
D.103
0.097
0.122
D.143
0.149
Deldéd
04145
0145
Ns151
Nelds
0.158
04156
0.157
0.197
N.236

T, = 640.3°R

K,

Na266
N.236
0.172
n.nz1
0,065
0.250
n.189
D.N5&
=0.156
0+033
=1.007
=0.4TT
n.960
24135
0,972
=04396

SK,

0,359
0.066
0.205
n.006
0,032
0.022
0,028
0,013
0.021
=0.023
0.029
0.049
-0,015
0.012
0.176
=0.093

KU,

5.331
3,985
4,760
4,284
3.547
3,637
3.919
3.812
3,613
3.77T
S5.6R3
3.634
10.118
9.269
3,030
1.833

KU,

3.63p
34458
3.53%
3.100
24763
2.858
J.104
2.999
2.958
2.739
3.052
P.845
3,092
2.927
3.080
3.573

E,

46,1
52.5
-[3.‘
B0.6
-‘an?
527.8
=B.6
13,8
41.9
=B6.6
1671
-464,9
992,0
696,0
7RRA,1
11494,5

5253,2
54913.1
ATTT,1
7608.9
10535,4
11448.0
106AA,1
10717.4
10886,.8
11823.4
10797 .4
13095.5
131694
15364,1
63772,1
9459],1

D = 0.986in.
N PPS  PPL
989 AT AT
98" 52 52
992 4 41
992 3a 39
994 63 63
995 62 62
992 &8s 59
984 87 &8
°9p 55 56
9AR 40 4D
997 285 2%
9R9 19 20
978 11 12
9Tn 3 -
4B3 1 0
T 0 0

B e et e el et s Bt s et e et bt
D OO OO OO O s s st s ot ot st e 8
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601

SEQ

1491
1492
1493
1494
1495
1498
1497
1498
1459
1500
15n1
1502
1503

Vo = T13.0ft/sec

D

1.521
1.571
1.571
1.521
1571
1+521
1.521
1.521
14521
1.521
1.521
1.521
1.521

D

0.704
D BAR
n.R2P
0.590
0,581
0,511
0,475
0.437
0.309
0.3/
0.322
0.2R%
0.247

Vi/Va

N.957
01,9517
N.9585
Na947
NaQR2
1159
1329
1523
le774
2009
?e196
2«37
LA

ViVa

=0,042
=0.045
=0,042
=0.036
0.023
Nelds
0.157
UalbAr
D177
0.158
O«154&
N.126
04151

V] Ve

C«95R
NaB54
N.955
0948
U952
1«178

1.33%
1.532
1.783
2«016
2.202
24341

24458

0.56A
0+566
D+567
0.562
0,571
c.T11
D.220
0958
1«153
1355
1.535
1,685
1.823

SV

0.011
D.070
0014
N.019
N.0R4
D.318
0.330
0.711
Da24?
NeP8]
n«192
0,175
D.141

5/Va

0.109
0.105
n.101
n.122
N.170
0.193
N.164
0e.151
0-139
Ne146
Neldé
Naldb
Nel40

T, = 640.3°R

SK,

0.005
0.278
=0.039
?e162
4,4R89
0.TTO
=0.121
=N.565
=0«64p
=Ne&T2
=0«T0D&
=N.T794
=0.221

SK,

=0.066
=0.127
0.056
D.145
0.579
0.116
0,098
0.082
Dalda
0.152
=0.011
0,060
=-0.093

5,506
3.656
4,652
31.Ta9
23,938
1.976
1.669
2.696
2.888
3.244
3.4T3
3,554
2,375

KU,

2.890
3.332
3.155
34597
3,322
2.583
2.718
2.89)
3.050
2.8186
3.093
3,011
3.106

RE,,

26,4
=13.1
=17.8

1387,9
T4RS,5
12072.7
7RO, 4
4593,0
4B855,5
5795.2
30488
2347.86
i, B

TKE

hl21,.8
5733.1
5262 ,.6
7653.3
1A4T4 .S
44TA5,1
41299,A4
36171.3
24T05.8
25555,5
198AR4,0
1A752.3
15023,9

D = 0.986in.

N PPS PPL SE
979 25 26 13
995 75 LA |
986 To ya 3
Lk 25 26 13
Q48 14 1« 3
999 19 15 3
994 28 21 3
989 57 A |
9Ta kL] 21 3
982 38 18 3
44 8n 35 13
941 T4 31 3
994 69 2T 3

D000 ME~000 a

LZ-28-H1-D03V



oIt

SEQ

&30
629
678
627
626
625
674
623
K22
621
620
619
518
617
616
615
6lé&
613
612
611
610
609
6nNB
60T
606
605
604
603
6n2
601
600
599
598
5a7
596
595
504
593
592
550

NOTER

V, = 713.0ft/sec

D

1521
1.521
1.57)
1.521
1.521
1.521
1.521
1.521
1.521
1521
1.521
1.521
1.521
L.521
1.571
L.521
1.521
1.571
1.571
1.521
1.5821
1.521
1.521
1.521
1.521
1.521
1521
1,521
1.521
1.521
1521
1.521
1.521
1.521
1.521
1.521
1.521
1.521
1521
1.521

vD

0D.ANQ
0.590
G.57Tn
0.5%]
0.53?
0,511
D.404
0.a75
0,454
0.437
D.41"°
0.39%
0.3R0
0.3R1
04342
0.3P1
b.3n4
U,2RE
De26F
0,247
0.22R
0.2ne
0.190
0171
0.152
0e137
Dul14
0,005
0.07F
0,057
0.038
0,019
0.0
=0,019
=0,03R
=0 057
=0.07&
=0.008%
=0,137
=0.157

NEGATIVE R/N

vlfv-

1.275
1.316
1849
Ta0T4
1«4R9
1818
1516
1.493
1.520
1.506
1,543
1.613
1743
1919
2.087
2.200
2«17
P.41A
P.404
?.551
?.610
2,679
2.570
2421
7.7%6
?.052
1.8R3
1.Tal
1.614
1527
1.42]
1.428
1.40AR
ladad
1,447
1.5079
1.503
1.T702
2.077
2«1R0

INDICATES MEASUREMENT ON OPPOSITE SIDE OF

VeV

0.199
J.2173
0.2723
J.229
0,235
U219
D204
0.186
9.162
0147
0.1723
D.121
0.134
0.1727
0.12%
0.176
0.1%
0.123
n.179
0.134
De149
0.134
0.123
0.0%4
0.0K0
0.020
=0.00%
=0,027
=0.030
=-0.213
=-0.074
=0,01%
=3.0n7
0.0n1
0.001
0.308
=0.00n9
-0.019
0.007
2.017

|VIVa

1.289
1331
1a466
1.492
1507
1.533
1+530
14504
1.528
1513
1.569
1617
1.T6R
1.923
2.09]
Ze204
2321
Zebl0
Pe47
2+555
Pafilé
2.633
2.573
2e422
2257
2052
1+AA83
1741
1615
1527
1422
ls42AR
1#40R
leddd
1eta?
1«509
1593
1702
2977
2«180

0.TAS
D.R14
0909
0.92R
0.939
0.959
04956
n.938
0.955
D944
0.9R%
1.022
1. 140
1.272
14258
1.537
1.6A7
1778
1272
1547
2«127
2055
1.971
1779
1.597
1.3R9
1237
lal1%
1.02n
0954
D.ATR
0.987
0.86AR
0«A94
0.H96
Na94]
1003
1.08R
1.412
1512

5/Ve

0.270
D.2R4
0,231
0.232
0.221
0.209
0+216
0.231
0.251
0.273
0,300
0375
0.363
0338
0.321
0.2R0
0.250
0.217
D194
0.17S
Dalbl
0+1%0
D204
0.258
0315
D323
0.331
D.360
0e366
2.390
0.390
0.401
0.4n1
D.4113
0,408
D.422
De413
D.400
0.331
0D«245

S/Va

0.7221
0«230
0«701
N«198
N.193
0.193
0.187
04187
0.182
04175
0,187
0.1A8
0.207
N.201
0.198
04193
O0.201
0.196
0193
9.198
0.191
04195
0.185
N.182
N.193
0.205
0196
0.204
0+219
0.200
0.218
04203
0+192
D+194
0.200
0+200
0«201
0.217
0.198
0.153

T, = 640.3°R

SK,

0.207
D.0NB1
=-N.515
=N«513
=Ne430
=0,316
=N«101
0.062
=0.091
=N« 25
=0.015
=0.080
=n.121
-De41A
=-D.6T0
=0,707
=N.T22
=0.716
=0+654
=0.6T77
=-N«5R5
=n.781
-NaTh?
-na?77
=0 «N55
0.129
=Nal143
=N.N14
=0.000
Ne162
.30
0.24%
n.318
0219
0.232
0,306
N.0T2
0.021
=-N.089
N.42R

sK,

0.190
0.0AR7
n.092
n.160
0.086
n.117
N.193
0,043
0.146
=0.029
0,089
0.070
0,166
0.020
0,135
=0,003
=N.076
0.034
=N.1R3
=0.110
0.01%9
=0.,003
=-0.176
=0.063
=0.070
=0.150
-0.064
=0.025
=0.177
-0,051
=N.152
=0.173
=N.020
D.043
D.0R4
=0.001
0.048
=0,087
=0.192
=-0,096

KU,

1.742
1.575
2.5R6
2,787
2.833
2.7T51
2.4A1
2.527
2.579
2.275
2.,3T74
24265
2.190
24490
2.878
3,007
3.096
3,230
3.247
3.174
3,065
3.322
2.894
2.1A7
2.214
2.918
2.542
24,455
24261
2,362
2.39
2,308
2.499
2.260
24248
2.2R8
2elbs
2.214
2«69
3.103

KU,

2.524
2.634
2.721
2.898
2.958
E'QT,
?.950
3.178
2.970
2947
3.004
2.920
2993
3.023
2.889
3.118
3.043
J.p22
3.19%
2+953
3.060
3.195
2.927
24897
3.004
3.182
2.812
J.002
2.984
2.780
3.7229
3.164
2+96]
3.010
2.891
3.021
2.988
2.948
2.949
2.929

JET CENTERLINE (I.,E. =2Z/D)

REy

14358,2
14515.2
A353.1
717T1.0
5313.0
ASB2.4
&1RS,.T
5303.3
T015.3
5257.4
R3I99.5
9391.7
11393.9
98082
10201.9
TA50,4
A4NDel
59A7.6
2451.1
2641.0
28913.7
1745.7
1524.8
2440.9
En39.7
i799,2
2RA2.6
4AT.1
102040
=556,.5
1522.5
=1306.1
1192,9
=371.7
=-27.8
=]1045,7
=3A13.7
=5n64,8
=2703.0
=526,5

43397,.0
4T413.5
34155.1
313651,.0
314438
30000,9
29562,1
31356.5
32504.9
34515,.6
40601.5
44917, 46
55329.6
49154,.3
AA06T.S
JARAT O
34BN A
31445,6
2A4TA,T
27817,
25224,.8
25B8480,.2
27912.1
35030.A
44267 .5
4TB9%,.A
4T73%4.6
54131.6
SA546,2
5A99T.0
£2Ta5,.R
61B24.8
S966R,1
62404,
62TES 4
6568A,T
63912.6
64626,1
476TR, T
27154,2

D = 0.986in.

N PPS PPL SE
165s 8 0 2
293 2 1 2
inoo Sl
998 7 4 2
997 § & 2
%9 29 19 2
1000 38 25 2
998 B3 55 2
1000 163 107 2
1000 345 228 2
1000 406 259 2
990 455 281 2
999 a43p 244 2
997 408 212 2
998 537 255 2
994 483 222 2
SRR 411 177 2
987 362 149 2
9R9 454 182 2
979 420 164 2
987 442 169 2
9R% 454 172 2
994 4ASAa 1TA 2
994 374 154 2
995 344 152 2
990 203 143 2
99A 389 196 2
998 44T 256 2
998 326 202 2
1000 321 210 2
999 35p P48 2
998 219 153 2
998 239 170 2
99" 200 138 2
995 172 119 2
995 19a 131 2
998 255 160 2
996 152 B89 2
994 18A 90 2
98BS 104 48 2

R
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Il

1091
1092
1093
1094
1095
1096
1097
1098
1099
1100
1101
1102
1103
1104
1105
1106

D

2.02R
2.02R
2.028
2.028
2.024
2.028
2.028
2.028
2.028
2.028
2.028
P.02R
2:02R
2.028
2028
2.028

= 713.0 ft/sec
D VSV,
0.R94& 0,987
0,856 N.9KA
0.81R 0,971
0.7R0 D.972
0.T4a?2 n.987
0.704 N.9K3
D.hAA N.9A]
0.62R Nn.945
0.590 10,962
0.551 0,957
0.517 N,949
D.475 0,942
0.437 0,954
0.399 l.044
0,341 14418
0.3723 1+B&2

Vi'Va

=0.06a
=0.036
=0,038
=0.035
=0.041
=0.041
=0.038
=0.,032
=-0,025
=0.024
=0.020
=0.005

0.001

0.0158

0.025

0.060

I¥I/Va

D«96AR
0.969
0.972
Ne972
0967
De964
0962
0965
De862
0«95R
0949
D.942
D954
laDsé
1.418
1.843

M

0.57s
0.575%
0.577
04577
0.574
D572
N«57T1
0.573
0,571
0«56R
NaS562
n.55A
0566
0.623
0.875
1203

sl‘,v.

0.031
0.019
0.076
0.023
0.020
0.021
D.01R
0,023
0.022
0.025
0.034
0.043
0.0B4
0.198
De41A
0.3R]

0123
N.123
0.129
04127
D«124
0.130
0.126
0.134
0.123
0«139
Ds134
D.140
0.139
Ne152
0.185
0.180

T, = 640.3°R
N
=0.178 0,012
0.N97 0.098
0.159 0,201
N.046 0,024
N.112 0,055
=0.,021 0.016
N.123 0,167
0.410 0,167
-0.299 0,028
=0.237 0.021
=0+7225 =0.,030
0.729 0,208
2+564 =0,009
1.581 0,012
0:458 =0,144
=0a342 0.1R5

3,252
4114
3,314
3,347
5.329
4.1R9
3,917
3,711
4,427
3.740
6.213
6.5T4
12,734
5.0858
2.058
2.153

KU,

3.270
3.261
2.987
3.282
3.087
3.039
3,097
2.803
2.774
2.968
3.04]
3.010
3.150
2.TTT7
3.064
3.198

RE,

=11,3
=19.7
=2,8
-24,7
=69.,9
=41.5
-71.8
55.7
17.0
-34,7
153.7
294.3
1598,2
?563,7
57T03.3
14032,7

7993,.3
TBAZ.4
B618,.9
8397,.1
T973.0
BT04,3
8110.4
9219.5
TTAT, .8
9982,7
9399,0

10467.5

11544,5
21575,7
61625,.9
5334n,5

D = 0.986in.
N PPS PPL SE
984 51 51 1
9B9 36 3T
950 4R 48 ]
992 56 56 1
994 AT 48 ]
997 34 35 1
990 34 3B )
988 30 30 )
9%2 21 22 1
9as L] 18 1
989 12 12 1
981 T i
975 3 4 1
496 1 | S |
517 ] 0 1
95 0 01

C OO0 DD D D O e bt bt bt s ot ot a
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(48

1462
1461
14A0
1459
1458
1457
14564
1455
1454
1453
1452
1451
1450
1449

Vo = 713.0 ft/sec

D

2.028
2.02A8
2.02AR
24028
2.02R
2.028
2-N?8
P.0289
Pa0PA
2028
2.028
2e0PA
2«0PR
2.078

/D

0742
0.TrNa
068K
[
b.5an
0.5%1

0.517
0,475
0,437
0.3090
0.3&1

0.321
0.2a%
0,247

vljv-

LT
0.9%9
N,989
N.9ks
1«007
1,106
1.779
1.381
1.472
1685
1.911
2u159
?.37%
Zu440

vl,v-

=0.034
=0.025
=0+03R8
~0.016
0.031
0.079
0a121
0a116
Duln2
0.09]
0.0R81
04081
0,097
0,073

VI/Va

D962
0«960
0959
D564
1.008
1«108
1.285
1.3664
1475
1+6R%
1.913
2«1T71
2377
Zabd]

N.5T1
0569
0569
0.572
0500
LT
0.TR?
0.839
0.916
1077
1.263
14503
1.72%
1.R02

5/Va

0«N11
D«011
04011
0.034
e 164
04233
0.255
0264
0+.2R9
0+2R9
04268
0730
0170
D.160

S/Va

0.099
0«01
N«109
D120
Ne149
De149
Ne.122
N.118
ne122
Del124
N.128
Deldl
D.139
0.135

T, = 640.3°R
w o=
=N«189 0,151
=N.299 0,071
=N+2RA =0,005
4,481 0,274
2+.46A 0,527
1.127 0,151
NeNLIT 0,215
=-0.129 0,107
=N.195 0,214
=0399 0.217
=0+509 =0,060
=0«T65 =0,06A8
=N4AST =0,001
=0.475 0,081

KU,

4,996
6.1R5
fe652
39.655
T.711
2.A59
1.863
2.243
2.316
2.519
2.857
3.281
3.673
2.949

‘ul

2.T41
3.057
3.366
3,563
3.324
2845
3.29%
3.2T4
2.968
3.093
3.200
3.021
3.097
3.047

12,1
115.1
5R.T
1555,.4
59n9,.3
LLLL Y
3629.6
2961.0
4TSR,2
5453.3
4376, 4
5191.1
2092.6
=97.6

TKE

499%5,1

5196,.2

6109.7

7610,2
16591,1
25116.8
241413,.0
248705
2ATAT,?
29108,2
26662,3
21531.1
17169.6
15843,.8

D = 0.986in.
N PPS PPL
SRR 124 127
995 15A 162
995 114 119
98T AP A3
948 42 4]
996 5S4 4R
99n 3@ 25
1000 40 28
997 6A 45
99 A1 47
996 a1 41
LLTY A as
9R6 134 56
SRR 92 a7

W W W W W W WWw W

D000 il O DO D 8
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el

SEQ

673
672
671

870
669
668
667
666
665
6hé
663
662
6h1

660
659
658
657
656
655
654
653
652
651

650
649
648
647
646
645
644
643
642
641

640
639
638
637
636
635
634
633
632
631

NOTE?

Ve = 713.0ft/sec

D

?2.028
7.028
2.02R
2.02R
2.028
2024
2.027
2.028
2.028
2,028
2078
P«N?PA
2.0n24
2.028
2+0PA
2.028
7s02A
2.078
2.025
2+028
2.028
2.078
2.028
2.028
2.028
2.028
2.028
2.028
2.028
2+028
2.0n28
2.028
P.07R
2.028
240728
2.02R
2.028
2.028
2.028
2.028
2.028
2.029
2.078

D

0.647
D.h28
Q.60
0.5%0
0,570
0.5%1
0,512
0.519
[T
0,475
0,456
0.437
D.a1R
0.390
0.380
0.3Mm1
0,342
043727
0304
0.2R%
0.264
0,247
ul??“
D.2na
0.190
0,171
0.15?7
0.133
0.114
0.09%
0,07k
0.057
0.03m
0.01@
0.0
=0.019
=0.03R
=0,057
=0.074
=0,085
=0.114
=0.137
=0.152

NEGATIVE R/D

VilVa

1.073
1.121
1.29T7
1.255
1.370
13820
1.342
1355
1335
1.37R
1«34FR
1.4T2
1.5ha
1548
1781
1.875
2e0N6
2s112
?.257
2.34R
2.426
P bAT
P.574
2540
Pe540
2.501
2e44B
2.393
2.314
2235
?7.180
2.112
7.095
?.043
2.020
2.012
?.083
?2.0AR9
241k6
2.21R
2.294
2374
2438

INDICATES MEASUREMENT ON NPPOSITE SIDE OF

vljv-

0,031
0.074
0.131
0.103
0.138
Da139
0.119
0.123
D105
0.090
0091
0.111
f.124
0109
0ullé
0.107
0.08%
0.091
0.09A
0,117
0.083
0.081
0.074
0.060
0.062
D045
0.027
0.034
0.021
0.011
=0.002
=0.013
=0,012
-0,002
0.001
-0.006
=0.010
=0.009
-0.018
=0.025
-0-011
=0.017
=0.009

¥V

1.073
lel24
1304
1,259
1377
1387
1367
1+360
1339
1.331
1.351
1477
1569
1.652
1.784
1+87A
2s00R
2s114
2.259
2371
2+428
2.46R
24525
2+550
2«54]1
2.502
CokibB
2¢393
2e314
2e235
24180
2e112
24095
24043
2.020
2.012
24053
2.089
2:166
2.218
2+294
2376
2a438

0542
0675
0,795
0.T6S
DeB4k
n.B53
0.839
0835
0.820
0.814
N«82R
0917
0986
1748
14154
1.232
1347
1447
1.595
1.719
1. 785
1.835
1.908
1.941
1.928
1.A7R
1.811
1745
1.654
1.568
1.513
1445
1.428
1.380
1.358
1.351
1.389
1424
1498
1.552
1.632
1725
1.798

5/Va

0.192
0.22R
0.243
De244
0.203
0.189
0,199
0.203
D216
0.230
0254
0.269
04295
0.303
D«306
0.303
0«304
0.272
0.235
0.196
0.198
0.193
0169
D.162
0174
0.204
0.203
D«204
N«227
0+245
0.258
D.284
0.290
0.300
0314
0,302
0.307
0,303
0+.275
0264
Da244
0229
0.202

5/Va

0.222
n.221
0.713
0.200
04173
0«172
0.175
0«164
0=165
D169
0«166
Nel4]
D.148
0.147
0.152
Nela7
D155
D154
N«1585
0.158
0179
n.201
D.188
0.190
D194
0.192
0.187
0173
D183
D179
0.185
0190
0,197
0.198
0.194
0.202
0.200
0.191
0.199
0200
0+189
0«18%
04177

11
SK,
1.709
1.048
=0.058
0.139
=-N,2B89
=-N.068
D.113

Ne259

D«331

0.373

N« 455
Ne?04
nN.NOT
=0,165
=04365
=N.5TH
=0.728
=0s712
=N.903
-0819
=0.TT1
=04.B34
=0+43%
=-04482
=0+360
=0.151
=N+015
=Na08]
=N«301
=0e3A1
=0.500
=0+290
'0.[35
0,261
=0.123
=149
-0.194
=D.294
=-0s260
-0.378
=0.268
=0«195
f.0lA8

640.3 °R

SK,

-0,063
0,081
=0,019
=0.026
n.112
N.041
=0,046
0.137
=0.044
0,086
~0.104
N.11%
0.100
0.101
n.183
0.102
D.1T72
0.072
0.12%
=0.135
=0.0186
=0,006
=0.,159
=-0.077
=0.050
-0.04%
=0.044
-0.058
=0.037
=0.092
=0,072
0.018
=0.096
=-0.,008
=0.036
0.013
0,082
0,080
0.057
=0.016
=0.036
=0.026
=-0,068

KU,

4,551
2.543
2,073
1.824
2.664
2572
2.548
2.711
Pad3a
2.566
24551
2.375
2.349
2.187
2.3R%
2.T18
2.913
2.99]1
3,315
3,309
3.132
3.416
2.648
2737
2.553
2.515
2.520
2.951
2.979
2.772
2.,TR7
2.600
2.462
2,364
2.296
2,254
2.200
2,393
24461
245655
24699
3.012
2.751

KU,

24859
2.834
2.9
2.854
2.818
2e966
2.728
2.95R
3.045
3.082
3.055
3,035
2.830
3.002
3.022
2.900
2.907
J.048
2.987
24944
2.8885
3,018
2692
2aA45
3.051
2.928
2«904
3.03%
?.801
3151
1.050
3.073
2.999
3,016
2.835
2.899
3. 064
24833
2.822
3.082
2749
3.004
2.8TT

JET CENTERLINE (I.E, =Z/D)

RE,

BA96,0
9A17.8
B&60 .8
Boa%,.4
4013.8
2585.2
3069,7
3R33,.2
2605.8
319A,2
41187
4An5,8
h145,.3
T132,6
7201.8
5871.4
TS60.4
BADD.2
5673.5
4102.8
5079.0
4966 ,6
3090.8
1842,.4
18D04.4
1450,5
89,0
=1223.2
131.0
=387 .4
=31,2
B6T.S
99.5
2075,.3
2992.2
=1437.3
=-4100.0
-4739,2
=4202.6
=3455.8
=2081.5
=1921.7
435,1

TKE

J4411,3
3R034,2
IR0TA,.2
3I5444,1
25737.7
24163,.6
25684 .5
24123,.6
256A9,59
2R0A1 R
30326,1
28612,.9
33354.1
34300,.4
35549.5
3439A.8
356R2,9
30899,.3
262A5 .8
221398,3
268171.9
29869,.5
25242.1
2507a,7
2ATAS .2
29362.8
2R22R,0
25775.0
30186.3
31555,1
34194,8
3A80A.1
41030.5
42919,7
44110.9
43961,1
44317,.6
41822,9
3937943
3A041,1
3319R.8
31351.3
26364,1

D = 0.986in.

N PPS PPL SE
9A9 5 5 2
994 L 4 2
994 5 4 2
997 9 T 2
1000 23 16 2
59¢ TR 55 2
997 51 ar 2
999 165 120 2
99T 92 68 2
999 162 120 2
999 205 1%0 2
999 15A 1086 2
1000 178 112 2
1000 261 158 2
99" 211 )16 2
996 246 129 2
998 2%& 12% 2
990 2?22 103 2
oA 27TA 121 2
985 290 120 2
988 398 18] 2
980 4AT4 189 2
995 139 154 2
985 317 122 2
994 260 101 2
997 189 T4 2
993 190 Te 2
993 153 63 2
991 158 6T 2
997 18np T9 2
995 18] T3 2
995 153 Ty 2
997 211 99 2
997 18] 87 2
998 162 T9 2
997 161 T9 2
997 151 T2 2
997 150 TI 2
999 120 sS4 2
995 jo2 45 2
999 98 4] 2
993 108 44 2
992 108 43 2

Ll e e e -1 - 1 - - T g

LZ-T8-H1l-203VY



vil

SEQ

1107
1108
1119
1110
1111
112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122

v

D

2.535
2.535
24535
2535
24535
24535
2,535
2.535
2535
2.53%
24535
2.535
2.53%
2,535
2,535
24535

= T713.0 ft/sec
D Y/,
0.R08 n,987
0.858 n,964
0.81" n,9&2
D.TAD N.948
0.T4? N.9KAK
0.TO& N.5&4R
D686 N340
0.6PA Nn,08R
0.5%0 N.9%0
0.55%) 0.950
0.517 n,.5&1
0.47% n.941
0.427 0n,985
0.399 1,025
0,361 1.255
0,327 14676

VeiVa

-0.047
-0.045
=0.064
04075
-0,Nag
=0.040
=0,0a7
=0.043
=0.943
=0,028
=0.0113
=0.019
=0.016
=0.001
=0.00T7

0.040

IV|/Ve

0e968
Ne 965
De963
0«96A
0967
CaB49
De962
fl+959
Ne«951
0951
0941
0941
0955
1.025
1.255
1677

N.574
0.573
0571
0575
0.574
0567
04570
0.564
0.563
D«564
0.558
0557
0.56%
D.610
0.762
1+ 068

m-

0.021
0.021
0.018
0.021
0.020
0.070
0,071
0.021
0.022
0,079
0.031
0.043
0.067
0.134
0.295
0430

m.

D.122
Del121
Nel22
0123
0.123
N«122
0,130
0.123
N«125
04129
04133
N«132
04138
Oelél
0.156
0 1R4

T, = 640.3°R

5Ky

=0.115
Nai]
0.n%93
0.091
nN.120
na115
n.207
=-0.217
=N«009
=0.549
=n+295
D«666
1.525
1.751
1,065
=N«?36

SK,

0.005
0.102
n,043
0,253
0.077
-0,061
0,091
0.071
=0,002
=0,059
=0.047
=0.077
0,152
=0.061
-0,080
=0.,307

4,176
3.T06
3,941
3,347
3,796
3,643
4,011
4,159
3,841
5,746
4,767
64313
R.056
fa.372
3,517
1.697

KU,

3.285
2.999
1.052
3.155
3,240
3.102
2.963
24868
24990
2,959
24930
2997
3.103
3.033
3,073
2.523

RE,

-T9.3
T2a6
R9,0

39,9

'IZT.!
65.5
2T .4
19.5

=22.1

-20,3

60,2

=160.0
RR,.9

1295.5

1919.6

962.8

7679.6
7554,4
7639,7
7816.8
TT41.6
7617.2
ATEE.4
T751.1
B035,3
R694,2
9264.8
9302,.4

10890,6

1476T.4

34460,3

60629,9

D = 0.986in.
N
999 3a 38
995 37 131
AR n 3]
988 38 38
990 n 3
9% 20 21
995 23 23
999 27 28
9% 19 20
992 15 18
986 10 11
99 B B
973 3 3
963 1 1
365 0 ]
32 0 L]

Rt o o ot it ok o o ot ot ko
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SII

SEQ

1490
1429
14848
14A7
1486
L4RS
14R4
1483
1482
1481
14R0
1479
1478
1477

V. = 713.0ft/sec

D

24535
2.535
2.535
?.535
2535
24535
24535
2,535
2535
24535
7535
2,535
2+535
24535

/D

0.Tan
[ Y
0.704
[T
D.62R
0,590
0.551
0.511
0,475
D437
0,399
0.341
0.3723%
04285

Vv,

0,962
0,986
Ne9h3
N.9AR
14057
1098
T«1A1
lalR6
1«2R1
1407
1640
1890
7154
Z.302

vV,

-0.027
=-0.032
=0.029
=0.012
0.116
0.1Nn3
D.1n2
D.093
0.090
0.079
04,045
0,067
0.060
0.051

ViV,

Ne962
0966
fe963
Re96A
1.063
1«102
1+165
1190
1. 285
1409
labal
1.R9]1
2155
2«303

M

0.571
D573
01571
0.57&
0.635
0a661
D.T02
Da71R
D.782
D«869
14040
1:244
1.488
1647

S/Va

0.011
0.011
D011
0.039
04171
Q«200
0229
D247
0.268
0.295
0.299
0.302
0.250
D«17%

5/Va

0.106
n.10%
0«118
N«124
0.134
%¢111
Ds112
0.107
D.106
D«.112
N.118
0.125
0.127
Del129

T, = 640.3°R
5K, SK,
=0,125 0,094
=0.562 0.066
3.310 0.261
A.12R 0,230
1675 04135
1.181 0.121
Neh4D 0,113
0.713 =0.130
D.342 0,012
0.034 0.1R9
=0.329 =0,010
=0.580 0,112
=0.938 =0,158
=D.R65 =0,059

6,151
7.555
53.821
44,801
4,425
3.045
2.108
2.504
2,145
2,0R9
2,338
2.591
3,367
3,783

KU,

2.757
2.851
2.659
3,286
2523
2932
2.895
3.082
3.364
3.157
3.011
3.196
2+810
3.228

RE,,

0.0
86,5
TE6,3

2371.6
3650.7
22T1,.5
2T44,0
3055.4
26T77,2
arzl.7
38R0, 1
5318,0
3RDS,1
1670.5

TKE

5T07.1

A115,6

7085,1

A228,7
17358,6
16380,.8
19727.4
21305.5%
24046,7
2R829,1
29757.6
31077.1
240858
16691,9

D = 0.986in.

z

99T
992
9R3
966
LLTY
994
997
995
998
997
997
997
987
QR

PPS PPL SE CC
49 S0 3 o
41 42 3 o
an 31 3
2R 28 31

9 5 3 1
13 12y 1
18 1« 3
24 20 3 )
32 28 3 )
k)| 22 3 1
42 25 3 o
4A8 25 3 0
&0 2T 3 o
59 25 3 o

LZ-Z8-¥L1-D03V



911

SEQ

7?1
720
719
T8
TiT
T16
T1S
T4
713
T2
Tl
719
709
TnAa
T07
776
"5
Thé
703
102
M1
mo
69%
698
697
696
&a5
594
693
692
691
699
&AG
&AB
&6AT
&A6
685
684
683
682
6A1
79
478
67T
&T6
&75
T4

NOTE!

v

D

2+535
2.%35
24535
2.513%
24535
2535
24535
24535
2535
24535
2.535
2.535
P53
2.535
2535
2.53%
24535
24535
24535
24535
74535
2535
2535
7:535
?.53%
2535
2.53%
?.515
2.515
2.535
2,575
24535
2575
2525
2.535
2535
?«535
24535
P53
2.535
2.53%
7.535
P.53%
?.535
P?«53%
2.515
2.535

= 713.0 ft/sec
D V,/V,
0.77232 1.1131
0.7n& 1,113
0.6RS 1,207
OD.6A8 1.273
0.647 1,729
D.h28  1.312
D602 1.301
0,5an  1,2R6
0.574 1.313
0.5%) 1.285
0537 1.2°9
0.511 1.372
D.404 1.341
0.47% 1,348
0484 },300
D+4737 1.44AR
Cad1m  1.577
0.3088 1,422
0380 1,720
0.361 1.890
0.362 24041
0.377 ?.14]
0.304 2,257
0,285 2,115
0.76& 2,371
0.247 2,399
0,22 2,440
D200 2P.aké
0,190 7,450
0.171 ?P.47?
0,152 2,440
0.137 2,424
0.114 2,427
U.0858 2,3%1%
0078 2,318
D.N8Y 2,284
0.0%8 2,254
D019 24217
0.0 P.2Nn2
=0.012 2,209
=0,038 2,275
=0.087 P.274
=0.074 2,313
-0,005 2,347
=0.114 2,327
=0.137 2,428
0,182 2,470

MESATIVE P/D

V¥

0.022
0040
0.0672
J.095
0,087
0.088
0.075
0.061
D.079
0.070
0.0A0
0.093
D.0R2
0.070
0.0A2
0.05%
0.074
0.070
0.065
0.074
0,074
0«CRO
0.082
0.07%
D.06S
0.059
0,071
D.040
0,032
0.030
0.0729
p.018
0.017
0«019
0.019
0.005
0.017
0«00A
0.007
=0.004
=0.011
-0.014
=0.0N4
0.003
0.009
=0.013
0.002

ViV,

1.131
ls114
1.209
14277
1296
1.315
1.304
1.268
1315
1.287
1.290
1325
14343
1370
1.391
1+449
1.538
1+624
1732
1.891
2aN42
2ela2
2255
2337
2.372
2+399
2440
24565
24450
2433
2+450
2426
?.423
2+353
2.318
Ce2B6
24254
2.217
2e202
£«209
24235
2274
2+313
24347
2+3R7
2+428
2.470

0«BB0
0+668
0.T731
0.TT7
D.T30
D.R03
0.795
0.7T1
0.B03
0.784
0.TBS&
DeR10
D«B823
D841
D«BSA
0.8948
0963
1.027
1.111
1244
1379
1475
1590
1+580
1.720
1.752
1.R200
1.831
1.712
1.792
1.8]12
1.783
l.7arn
1.599
1.659
1.524
1.589
1550
1.535
15413
1.569
1.511
1.65%3
1,592
1.737
1.785%
1.838

S/Va

0.217
0.183
0.210
185
D172
0.164
0.159
0.176
0.186
0.182
0.197
0213
0.249
0.250
2.264
0.7RB
0.301
0.314
0.2A0
0s2KAR
Na?45
0.211
0175
0.16R
0172
0173
0«176
0.171
0.169
D.1FA
04173
NelTA
Del09
0«218
0725
0.236
0239
04240
0253
04287
n.235
0.229
0.194
04199
0«1R7
0.167

INDICATES MEASUREMENT ON OPPOSITE

sf,v.

ﬂl??‘
0210
0.208
0207
D.192
0.192
0187
n.191
0.171
0163
04173
0,125
0.130
Nel29
01,31
N.142
D.138
0.135
0«145
0124
0127
Ne132
0D.128
0125
0.127
0126
D.164
0157
0.149
D154
Ds153
0a148
nal51
Dal49
Nuldé
0«153
NalS
0«15
n.153
Nald?
Nel52
Nul5®
Nal162
Ne153
D«156
Nelé%
Ne166

SINE OF

T, = 640.3°R
x s
1036 =0,010
1«64 =p,255
D345 =0,102
N.011 0,076
DeN&6 =0,036
0.N98 =0,019
Ne236 =0.048
0.287 0,037
0.387 0.060
N:3T4 0.195
Ne435 0,096
N«438 0.065
De436 0,076
N«408 0,114
Ne?49 0.255
Ne144 0,074

=0.057 0.223

=NeN55 N.0T7&

=N+279 0.073

=0.518 0,169

=0aT4S 0,026

=0«771 0.074

=1+009 «0,119

=0+780 =0.,041

=0.T40 0,151

=N«A34 =0,022

=-0.464 0,001

=0e«41A =0,026

=N,244 0,008

=0+057 =-0,191

=0+N18 =0,1R5
=0.207 =0,007

=Ne34T 0,085

=040 0,073

=Ne518 =0.,107

=-Ne4ld4 0,232

=0.36T 0.086

=N«?58 0,093

=Ns335 =0,030

=0.301 =0.111

=N«254 0,035

=354 =0.008

=Ns319 =0,021
=-N,183 =0,065

=0+350 0.111

=N+703 0.099

=0.094 0,094

KU,

2.802
2.R5K8
1.968
74449
24899
2771
2.921
2.926
2.959
2.807
2899
2.7T17
2.703
24414
2.290
2.297
24311
2142
24170
2.734
3.000
3.072
3.562
3.531
3,174
3.658
3.324
3.026
2.783
2.825
2+693
3,182
2830
2950
2.T18
2979
24490
2.448
2,371
2.350
2484
2.656
2.800
2.843
3.064
3.050
2.938

JET CENTERLINE (I.E.

XU,

3.057
2.802
2.656
3.005
3.082
2.987
2.983
2.967
2.902
3.029
2977
2+9R8
2.798
2.T22
2+.956
3,369
3.031
2945
2.979
2.99
3.043
2.998
2.R22
2.758
3.030
3,061
2+989
2.924
3.177
T 146
2.999
2.983
3.194
3.157
3.111
24984
.14
3.040
2954
2,045
3.073
P.B67
3.124
2.678
2.994
3,013

=Z/D)

RE,

8623.0
6157.8
5TR4,.9
4250.4
2272.6
1R37,3
2968,2
1306,9
1585,3
1358,5
1699,6
2078,3
3354,%
4554 .6
3617.0
4T69,3
S5177.0
59313,9%
5509,7
5960.4
494140
4913,3
4252.3
3038.5
21A5.4
2032.9
13R9,7
1322.0
470,6
490,1
=-303.5
A&l .6
=514,2
-753‘3
'1023-1
=1096.0
=146,3
RO.B
929,0
=2n048.0
=-1242,9
=1505.4
=2321.4
=158A,1
=1877.9
=1R42,3
=1678,6

TKE

37390.9
30866,.8
31214,7
30524,8
26248,5
2S5T7.7T
25458,0
25049,5
2772R,0
22300.3
23614,0
17306.0
22398,3
2422R.7
24574,2
278R9,2
30752.2
32312.5
3IS6TE,.T
276R9,6
2h41A.5
24172.6
1955%.1
15627,9
153A8A .6
15612.5
21294,0
20441,5
18656,7
19299,3
19096.1
18656,1
19634,9
21412.3
27RA2,9
2A6RT .4
263681.8
27316.8
2651A,8
27602.1
298A0,5
26A830.7
2ATIR A
21381,1
22395.7
20252.6
21058,6

221
101
997
999
995
994
994
a9
998
996
296
1000
1000
1000
999
1000
1000
1000
1000
997
294
992
987
91
LI
9ma
989
993
992
993
99)
99]
991
99
9%4
99a
99a
997
99A
_99A
1000
995
99s
989
993
994
992

0.986in.
PPS PPL
? 2
3 3
4 3
5 4
L] &
13 9
18 14
2a 22
43 32
91 To
111 a5
3 58
89 66
195 141
137 9
222 153
182 118
304 188
163 93
a9 .7
Sn 43
106 49
195 Bs&
175 T4
126 53
129 53
3s? 156
237 9%
170 69
137 56
104 &2
119 49
195 80
100 42
113 L L]
92 .0
105 LY.
™ Kk}
69 31
139 63
60 26
73 32
54 23
53 22
L] 29
70 28
n 12

NANNNNNNNNNN YN NNNNYNNNNNNNNNNN NN NN N NN I
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LTI

SEQ

1367
1368
1371
1372
1375
1123
1124
1125
1126
1127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137

Vo = 713.0ft/sec

D

3.043
3.043
3.043
3.043
3.043
3.043
3.043
3.043
3,043
3.0413
3.043
3.043
3,043
3.043
3.043
3,043
3.043
3.043
34043
3.04%

D

1.274
14190
l.122
1.048
0.9TD
0.894
D.ARA
0.R1A
0D.TROD
0.Ta2
0.704
0.6A4
0.62R
0.5%50
0.551
0.512
0,475
0.437
0.399
0.38)

Y,

.57

D.94R
N.9R2
D969
D964
0+9K5
Na9K1
N.9548
f.983
Ne982
0.951
0.95R
0,955
N« 956
0.956
0,952
N96%
1074
1123
14475

Vv,

=0.086
=0.035
=0,037
=0.03%
=0.033
=0.050
=0.049
=-0,047
=0.042
=0.043
=0.037
=0.0356
=0.035
=0.028
=0.023
=0.01R
=0.005
=0.005

0,002

0.033

IVI/Va

0971
0.96R
D962
D970
0.965
0967
0«963
0.958
0964
0963
0961
0959
04956
0956
0+956
0953
0969
1024
1.123
1.475

0576
0.57%
0.571
0.576
0.572
0.571
0.56R
0.572
04571
0.570
D«569
0.567
0.56T
0567
0565
0575
D.610
D.6T&
0.916

D044
D.044
0,038
0.031
0,034
0.021
0.023
0.0721
0.024
0.024
D.020
0.020
0,021
0.021
0.026
0.034
N.04R8
0.101
0.178
0.375

$/Va
C

D.136
D.148
D.151
Deldd
0,148
0.130
0.127
0.120
0123
0.125
N«128
D128
0.128
0.12T7
0.129
0.127
N.136
D.137
N.154
D.148

T, =
SK,

=] «344
=0.500
-N.83]
=0s157
=-0.A28
D.147
-0«183
-0.017
D051
~0s157
0052
'ﬂvl’S
0,196
0179
=0.230
0.028
0«815%
1.241
1.244
N«329

640.3 °R

SK,

0.116
0.021
0.026
0,026
o.118
0,069
0.061
=0.015
0.014
0.096
n.021
0.007
0.100
=-0,064
=-0,007
=0,069
0.085
=0,146
0.063
0,115

KU,

T.236
4,350
3.959
3.610
5.9586
3,680
3,957
3.479
3.330
3.346
3.628
4,692
3.54T
3,684
3,772
4,88]
4,971
4,298
4,449
1-936

KU,

3.127
3.322
3,256
3.203
3.339
3.087
3.059
2.999
3.039
3.236
2.T4p
3.09%
3.072
2.904
2.869
2.7T12
J.208
3,013
3.021
2.618

RE,
A

-298,9
~221.6
1717
=100.7
-181,7
42.9
172.7
-19.8
11.8
=91.5
=52.6
137.8
-63,9
28,2
=T1.2
12.0
443,5
595.3
=150,.4
12332.7

9983,.6
116A9,.4
11926,4
10767.0
11430.0
AT31.1
1319,3
T475,9
7802,9
AOTS,.2
Abas, |
A49] .0
A490,1
A360.4
85658
R4AGK, 6
99413,9
12165.9
20094,9
3IR0DAR,T

D = 0.986in.
N PPS PPL SE
993 60 62 1
997 94 96 1
99f A8a 90 |
98 B9 52 1
998 102 105 1}
LT Y S T
999 47 42 ]
996 37 38 |
99T 28 28 1
9% 29 29 )
956 28 2% |
999 28 27 1
990 22 23 )
9”7 23 23 1
984 17 17T 1
A3 13 13 1
978 9 9 1
9Ta 4 LI |
489 1 11
28 0 o1

8
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811

SEQ

1463
1454
1465
1445
14&T7
1458
1469
1470
1471
1472
1473
1474
1475
1476

v

D

J.N43
3. Ne3
34043
F.043
3,043
3.043
2,043
EPULE]
3.047
q.043
Ja.043
3.043
3.043
3.043

« = 713.0ft/sec

D ViVa V/Va
0,7R0  N4947 =0.030
0s742 04963 =0.018
0.7n4 04970 =0.007
0.6RF N.97A =0.002
0.6PR 1.014 0,012
0.590 1.048 0.029
0.581 1.078 0.021
0.513 1.1%3 0,034
0.47% 1,198 0.029
0.437 1,373 0,029
04399 1.58% (.022
0«38 1.809 p,087
0.321 2,005 0,040
0.2R% 2,274 -0.002

IvIN-

Ne964
He98613
0970
Ne976
1.01%
lenag
1028
l.128
1199
=373
1589
1.R499
2.095
2+234

N.572
0577
0576
D.5A0
DufDa
De626
De®17
DaATR
0.724
0e847
1.001
1.251
l.420
1.568

0.611

0.013
0.023
D.0FR4
D.115
0132
0«130
0.1R8
0.216
0260
0.299
0«2RR
De24s
0«2n2

Ve

L
0.N98
0.107
N.108
Dsl112
D117
Na118
Del16
0119
Ns117
0-131
Ne136
n.121
0114
0+110

1}
5Ky
=N 497
0.902
3.T6R
3.503
1.91A8
1.274
1.5611
n.9568
N«695
Ne246h
Ds110
=N,568
=0eT02
=0.623

640.3 °R

SK,

N.147
0,139
N.193
D.0R1
P.192
0,086
N.111
0,093
=0.024
0,011
=0.005
0.014
0,036
=0.126

KU,

6,851
17.498
30,068
14,929

5.524

3.5R3

4,655

3.048

2.651

Za244

2229

2.5R2

3,066

2«9R6

KU,

2.041
2.884
3.182
2950
2923
2.932
3.215
2.857
2.T62
3.106
2.854
3.491
3.136
3.038

RE,,

-a
A5,3
A4S, 0
528.6
1786.9
1160.A
192044
2134,.5
1720.7
3030.7
ATAA.S
4265,1
2790,9
1907 .6

D = 0.986in.

TKE N PPS PPL SE
4{61.1 998 153 156
5892,.7 982 100 103
6029,.4 987 127 123
T412.2 974 Bp A)
10359,3 980 AR @5
11507.,6 983 10A 101
11177.6 QA2 126 120
161SA.5 998 128 112
1A781.8 99 134 109
25879,A Q95 123 AR
32031.6 1000 125 7
2R523.9 995 Sa  3p
21703,9 989 42 20
16536.4 99) 12 5

W W W W W W ww w

- - e e N~ -] g
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611

SEQ

769
768
787
186
T7AS
764
753
762
761
760
759
758
757
756
755
754
753
752
751
-t D
T49
748
747
746
T45
Taa
743
742
—141
Ta0
739
738
737
736
735
734
733
732
731
730
729
728
727
726
725
724
773

NOTE1

V. = 713.0ft/sec

=D

3. 043
3.043
3.N43
3,043
A.043
3.043
3.043
3.043
1.043
3.041
q.043
3.043
3.043
3.0n43
3.N43
3.043
3.043
1.n413
3.943
3.n43
3.043
3.043
3.043
J.N43
3043
3.0473
3,047
1.043
3.043
3.047
3.043
3.N43
3.083
3.043
3.N43
3.043
3,043
3.043
3.043
3.043
3.043
J.N43
J.043
3.043
A.043
3,043
3.043

/D

0.721
0.704
0.46R5
0.5A%
0.647
0.628
0.6n9
0.590
0.57n
0.551
0.537
0.917
f.094
.47
Q.4%6
D.e7
D.41m
0,399
0.380
T |
0,342
0.321
0.3na
0.2R%
0265
0.247
0,272n
0.2n0
0.190
0.17
0.157
D.1372
D.114
0.09=
0.076
0.087
0.03R
0.019
0.0
=0.,019
=0.03R
-0.,057
=0.074
=-0.09%
0,114
=0.133
=0.152

NEGATIVE R/N

v -
1;;;&
14153
1.242
1.287
1+268
1.252
1,248
1.229
1.218
1251
Ye271
1.256
1.299
1.320
1374
1ada?
1.518
1529
1«7T15%
1:8£5
1.995
?.0090
2176
?.2%3
?2.307
2,327
?.379
Pakls
Pebaf
P.bhs
Zehh9
2.465
24451
Peba)
2.407
P37
Pe347
2.378
2.37]
2.7
2«30
2.3%
7349
?.408
Pa425
2445
2501

INDICATES MEASUREMENT ON OPPOSITE SIDE OF

ViV

ﬂ}o?q
0.021
0.038
0.0RS%
0.069
0,055
0.051
0.040
0.042
Da04a
0.040
D.040
0.083
0.043
0.043
0.04T
04042
DeD4a
0.044
0.062
0.0k5
0.064
0.052
0.0640
0.031
D.01R2
N.019
0.037
0.018
0.042
0.03]
0.032
0.024
0.024
0.030
0.07?
0.027
04015
0.01R
-0.006
=0.002
=0.,004
0.0nR
0.023
0.025
0.028
0.042

(VI/Va

1:195
1.163
1.242
1.28%9
1.270
1.253
1.249
1.230
1218
l.262
l.272
1.256
1+300
1.320
1374
leds3
1.518
15839
1«T16
leBh6
14997
24091
2,177
2.233
2307
2+337
24378
2a415
2edibb
2e464
2edTH
2+465
2.451
2e441
2407
24379
2+347
2+338
2331
2.317
24330
2.354
2+ 369
Ze4h0R
2e425
2s451
24502

M

0722
0701
0,753
0.78%
0,772
0.TH1
0.75R
0745
0.737
D«TAT
0.772
Ne T2
D792
0.R07
DeBas
0.R%3
De94R
1001
140989
1222
1.337
1425
1.510
1.567
1646
1580
1.727
1.770
1.B07
1.230
1.R37
1.831
1.716
1.802
1761
1.727
1691
1+6A1
1673
1.657
1.672
1.70N
1.716
1.762
1.782
1813
1.877

8/Va

De«1R7
0.181
D.154
04151
D.147
0.139
0.135
04145
0.161
n0.173
O.183
0.1R7
0.206
0.220
0e247
0755
0.279
0.283
03056
D.310
0.2R7
04273
N.246
0214
0.201
0.203
0.180
0.174
0elf2
0.159
0.151
D155
0.160
D.181
0191
D209
0.213
0229
0.2123
0.216
D.222
D.220
0202
0,194
0.1R9
0.178
0.175

sﬁy-

0.198
Da194
D.188
N.178
N.171
D« 185
0.173
Nr«153
N.162
0.125
0.126
Dul26
0124
D.122
Ne134
0.129
0.137
N.138
Delbé
Owlél
0.150
Na147
D144
0137
DelaT
0147
0.150
0.162
D«16%
0.168
0155
0.157
0.167
0«161
0.165
D154
0.159
Nel54
0.157
0.160
0.159%9
De167
04160
0.139
0.153
0.153
0«185

T, = 640.3°R
Sk, SK;
04328 =0.044
Ne527 =0,033
N.N53 0.068
0.70A =0,104
0+354 =0,108
0s«3A0 =0,032
N.560 0,114
n.596 =0,030
n.742 0,097
N.640 0.100
0,529 =0,051
0.586 =0,021
0517 =0,012
0«505 0,108
N.428 0,027
Ne?98 0,096
N.?65 0,094
0.126 0,022

=0e055 0,041
-0-33] 0.099
=0,588 0,142
-DeR45 p,0RS
=-0.697 0,177
=0.699 0,021
=0.789 =p,269
=0.518 0,054
=0,330 =n,178
=0,213 0,031
=0+121 =0,035
=0:101 =0,119
~0s049 «0,011

Nen0? =0,029
=0,22]1 =0,067
=0.420 =0,090
=0,495 0,005
~0.283 =0,050
“Na309 =0,074
=Ne315 0,022
=Na13? =0.033
=0,229 =0,013
=0s164 0,104
=0.216 0.017
=Ne?9T7 =0.017
=0,338 0,090
-0.305 0,010
-0«217T 0,058
=0.360 0,056

KU,

2 14T
2.370
2.673
2.952
3.22R
2.951
2930
2.903
3.075
2961
2.6%2
2.7AR
2.h34
2.571
2.350
2+.39]
2.3R2
2.3n%
2068
2.298
2,575
3,194
2.848
3.056
3.334
2.R79
2.895
2.975
2,744
2.728
2.915
2.670
2.665
2.798
2,696
2.543
2.361
Zabhb
2«328
Ceblé
2301
2468
2«HR%
2«6T9
2.631
2.772
2.89

KU,

24950
2.911
2.968
3.099
J.104
3.157
3.06%

" 24893

3,052
3,031
2.A52
2.915
2.728
3.014
?.958
3.122
2.85%
2.T22
3.019
3-1‘3
2,895
2.819
3.040
1.186
3.068
2.974
2.918
2.941
J.026
2.897
24800
2875
3.207
2.950
3,193
2.943
2.916
2.989
2.976
2914
2696
?.916
3«119
3.040
3,008
2.905
3ell0

JET CENTERLINE (I.E. =ZI/D)

RE,,
sshb.0

3755.3
3p21.5
2961.9
1717.5
483,6
1748,4
12124
1302.1
1687.4
1R22.T
1733,0
1333,2
2517.6
PRAZ2,. 4
3nT.e
IA524.7
anbé .4
52064
T156.2
5730,2
kLU
3599.0
2997.0
239T.1
1525.0
1770.8
1R44,S
678.4
301.4
=189,%
=1AR.4
-504,.5
=1R14,7
=089.4
-]OS-!
=463.3
240.1
-@tS.o
=1156,4
=A93,3
=1223,4
=1545,3
=179:3
-1828,4
=115%.2
=976 .4

TKE

2RBA8,0
2Ta4A,.6
24918,7
21917.8
20352,.4
1A792,2
197AT .6
17T309.8
198R9,9
15565,.6
166068,2
186632,.7
1AS5TT.1
19804.9
24691,5
25010.4
29341,.9
30044,.7
34339.9
3MA9R,.6
32321,3
29951,1
25945,3
21111.5%
21227.7
21541.5
19612,7
21061,2
20249,.2
20T43,2
LADA2,D
LA605,.6
20670.3
21555.9
23119,3
2314AR,.8
243AR.4
25359,6
24021.5%
24890,.8
254513.8
26525,.2
23353,.5
19377.3
20942,7
19925,3
2519A8,1

D = 0.986in.

N PPS  PPL
559 5 .
594 9 B
LLT Y 11
994 1R 14
998 43 33
995 60 a7
993 &7 53
°97 583 51
956 143 117
990 a2 65
996 102 B0
9% 135 107
999 148 114
99T 200 151
1000 254 188
1000 108 T2
1000 150 98
999 287 177
999 1B3 106
1000 265 141
997 23a 119
99m 214 102
998 204 93
993 17" Te
997 189 B2
992 293 (2%
9%n 194 L}
989 253 104
993 127 Ss2
991 135 Es
997 94 38
994 134 54
998 104 ‘2
993 9 37
998 11n A5
9%A 107 42
%98 A LY
998 94 &0
9%r B3 3%
994 Ta 31
999 243 104
994 245 104
998 B9 37
996 6] 25
994 43 17
994 49 20
98T 107 &2

NN NNNNNNNNNNNRNNRNRNNNNNNNNDNNONNNNNNN D N NN N NN N ﬂ
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0zI1

SEQ

B892
893
A94
89S
R96
BT
898
A99
00
90l
Q02
903
9né
905
906
anT
908
909
910
911
912
913
914
915
916
917
918
919
920
921
922
923
924

V, = T713.0ft/sec

D

1.550
3,550
3550
3.550
3.550
3.550
3.55n0
3.550
3.55n
3550
3.55n
3,550
3.55n
3,550
3.550
3.550
3.550
3.550
3,550
3.550
3.550
3.550
3.550
3.55%0
3.55%0
3.550
3.559
3.550
3.550
3.550
3.550
3.550
3,550

D

1.57R
1.502
| V-1
1.35n0
1.274
l:19R
l.1722
l.04R
0.970
0.932
0,894
0.B84&
0.818
0.780
0.7a42
0.704
0.6AK6
0.647
0.6pPR
0.609
0.5%0
0.570
0.55)
0.523?
0.5113
0.494
0.475
0.454
0,437
D.41m
0,399
0.380
0.381

Vi'Va

0.9585
0.959
Na940
n.959
Na9k1
N.940
0,960
N.9R2
N.982
N.9562
n.958
0,959
n.9s8
0.959
N«960
0.940
0N.9%9
n.9%58
D+95A
0940
D.958
0.960
0.941
D0+962
D964
n,975%
N.9095
1.021
1.067
1.114
1.193
1346
1.526

VVa

=0.084
=0.052
=0.050
=0.050
=-0.087
=0.082
-0,046
=0.060
=0.059
=0.057
=0.055
=-0,059
=-0.058
-0.053
~0.060
-0.054
=0.051
=0.055
=0,052
=0.056
=0.050
=0.051
=0.04s
=0.046
=0.051
=-0,043
=0.047
=0.03R
=0.060
=0.055
-0,063
=0.060
~0.076

IVI/ Ve

0.966
0960
De962
D«960
Ce962
D962
Ds96]
Ne964
0.963
Ne964
0.960
0960
0+959
0960
N«962
0961
D+960
0960
0960
0961
0.959%
0961
0+962
04963
0+965
04978
0996
l.022
l1.068
l.1186
1.195
1347
1.526

M

D.572
D.569
0570
0.56%
0.571
0570
0570
0.572
0.571
D572
0569
0570
N+569
0.570
0571
0«5T0
0569
D.569
0.569
n.s?u
0.569
0.570
0.570
0571
0.573
0.580
0.592
0+608
0639
D+669
0.T22
0.826
D954

&V

0.015
0.014
0.019
0.012
0.011
0.013
D.011
0.013
0.016
0012
0.013
0.013
D«015
0.013
0.013
0012
0.013
0.012
0.011
0.013
0.014
0.016
0.017
0.019
0.022
0.037
0.057
0.080
n.l‘&
0,153
0.202
0.300
0.323

$/Va

0.095
0.097
0.097
0.098
0.096
0.098
0.096
0.Nn%93
0.097
0.099
0.094
0.102
D«099
0.099
n.098
0.100
0.096
0.097
0.095
0.096
0.096
0.096
0.102
0.097
0«102
D.104
Ds145
0,155
De167
04170
0+168
0.180
0.150

T, = 640.3°R

8K,

0.260
=0.219
Da01a
=0sbh6
UL LT
04069
N.199
0e349
0.08%
0.4T6
Du041
=0.133
=0a113
D.b12
=0.1T4
0.195%
0.204
-0.080
0.081
-0.119
0.107
0582
=0,023
0:199
N«631
2.087
1.908
1.698
1540
1.413
1.289
1.045
0.490

SK,

0.072
D.0TE
0.207
0.132
0.226
0.058
0.162
0.212
0.1T#%
n.085
D.182
n.222
0.107
0.154
0.127
0,095
0.086
0.022
0.178
n.112
0,030
0.0R8
-0,051
0.091
=0.002
0,073
=0.106
0.030
0.001
0,184
=0,059
0.098
0,063

KU,

4,730
Seéhl
4.AT2
6,331
6.795
6,068
T.109
6,016
4.96]
5.902
6.528
6,011
4,933
5.353
6.278
S.665
S.285
S.661
&.4T0
S.146
S.469
T.378
4,728
4,300
Te#97
11.640
a,39%
6,413
S5.300
4,R18
4,473
3,373
2.448

KU,

?.T32
3ul22
3.034
2.958
2.733
3.055
2.713
2935
2aThs
2.902
2.966
3.058
2«8Ta
2.978
2«929
3.029
3,097
3.067
?.8538
Z.880
2.971
3.072
24934
2.970
3.127
2.887
2.781
2.0894
3.021
J.114
3,221
3.007
2.TAT

RE,

10,1
27.9
-'l-'
24,1
=32.8
-29,8
_-!.ﬂ
105.7
-4A,3
8,5
a's
4,5
=-25.8
3.1
16.5
&le.B
40,7
15,7
IT.4
16,2
in,2
T4
63,2
115.5
2‘.3
275.9
_3]4,5
95246
2170.6
4584,5
501T.4
TaA92.4
9045,1

TKE

46R82.5
4808,2
A8B] .4
4930.7
4T11.5
4953.8
4730,2
44R83,1
4881,1
5071.9
4527,.9
5300.6
5080.0
5024.8
4916.3
5079,.5
a753,2
4796,.2
4629,R
aT12,9
4595, 4
ATES,.]
5372.3
4BR3 B
5409.9
580S.4
11568,6
13783,.8
17641.9
20642,5
24633,9
39472,3
A660R,6

D = 0.986in.
N PPS PPL
994 AT 46
994 206 205
9931 163 162
994 34] 134]
994 33 337
994 364 363
998 431 430
991 1120 1115
994 1390 13m3
992 1047 1037
99% 1173 1171
9531 915 913
997 TAT TA&
99131 1053 1051
9%R 610 608
998 533 532
994 388 386
997 200 200
994 157 157
994 133 132
992 130 130
99A 64 B4
997 4s 46
990 28 28
%2 15 15
95 A a8
991 kL] 3
978 11 n
9TA 13 11
978 B []
972 3 3
954 1
511 1 0

ot Bt itk o B B it it bl i o o s G o o B o kot ko B o o G ot ﬂ
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IZ1

SEQ

a1y
a18
a17
A16
a1s
814
813
A1z
A1l
A10
ANg
808
Aan?
AN6
ANS
204
An3
anz
anl
ang
o9
798
%7
796
795
T94
793
792
791
790
it
TRA
787
7R6
T8RS
Ta4
783
TR2
781
TR
779
778
] |
78
775
T74
TTa
7712
TT1
770

Vo = T13.0ft/sec

D

3.550
3.55n0
3.55"
3.55n
3.550
3.550
3580
3.55n0
3.5%0
3.551
3.55n0
3550
3.550
3.550
3550
3.550
3.550
35580
3.580
3.550
3.550
3.550
3.550
3.551
3.55N0
1.550
3,550
1.550
3.550
3.550
3,550
3,550
3.550
3.550
3.550
3580
1,551
3.550
3.551
A.6550
3.550
3.550
3.550
3,580
1,580
3.550
3,550
3.550
3551
3.550

/D

0,7an
0.7
0.742
0.727
D.,7na
0,688
IS
Da5aT
G620
0.600
0.59n
0.57n
0.551
0.532
0.512
D.a0a
0. 4675
0,658
0.427
[ ]
0,300
0.3R0
0.341
0.2
0.323
0.304
0,288
0,26k
0.247
D.228
D.2n0
04190
0.1M
0,152
0.17%
0,118
0.08%
0.07hR
0.0%7
d.07m
0.019
g.n
-G.010
=0,03R
«0,087
=0, 07
=Q,99%
=-0.114
-0.1727
=0.152

2.403
2,392
2,410
2,674
2,481
?.491
2.490
EPY LR

Vv

0.002
0.062
0.043
0.070
0,055
Ua044
0.082
0.0A3
0.055
0.054
0.050
D.044
0.0975
£.051
0,053
0.3567
04053
[P L
0.08A
0.0RA
0.06N
0.080
2.070
U087
0.0A%
0.051
0.054
Ca.0a4
0.045
J.040
0.037
0.025
2.020
0.030
N«035
0.035
N.079
0.072
0.021
D.028
0.921
0.026
=0.017
=0.023
=0,019
=0.0nA
=0.010
=0.011
=0.012
=0.NN9

Virva

l1.06%9
1e148
12147
1-17R
laln?
lel90
1217
1.205
1.205
1.209
1«1R9
l.185
1.229
1.232
1.253
1.297
1.327
1387
L
1549
1«&80
1. 758
1.59%
14973
2aNds
F+135
Z.1R&
Ze239
2:317
2372
2e411
2ab50
2484
2.690
?«515
24515
7493
2ebh9
2+453
2ea?5
Zak0in
Pab]l
2edN3
2:3%2
Z.810
2el?a
2e850
£.481
2a490
2«+4B83

M

0.639
0afh90
0.690
0711
n.7013
0.719
0.T36
0.72R
0.728
0.731
De71R
DeTLS
DeThé
D745
0.761
0.THA
ne"11
0.857
D.911
0971
1171
1.132
1244
1.31%
1.381
1466
1.517
1.574
1.657
l«T20
1« TARA
1.817
1.858
leAT4
1.994
1+A66
1.83%
1.H17
1« TRZ
1.752
17h4
1756
1.742
1.76%
1.781
1.813
1.851
1.862
1.4954

5/Va

D.la8
0.159
0157
Dalééh
1,147
Dald?
0.127
D«132
0.127
D.186
D.142
Nald4é
1.165
0.162
0.191
0.207
0.215
D243
0.276
0.25%0
0296

"0.292

Ne292
D.274
DePh4
D243
0.226
0.219
0.195
0«19R8
D.1R1
0165
0e«1A1
0.156
0150
0,154
Delh&
0.178
0.1R4
0.1%0
0.19R
0.192
0+195
0.197
C«1R9
0159
0+189
O.181
0.172
0.176

5/Va

D.192
De194
Ds196
N«195
N.1R5
N«199
nal17l
D.172
Ne156
nN.158
N.152
Da160
0.113
D120
0.121
N.126
Na130
0.132
N.133
0«134
De137
N.141
0139
0+13R
Ne145
Ns145
Os14l
N.138
D.143
De]4B
D+156
ne.152
D+145
N.146
Do b
Nal44
N«140
0.135
Dalsl
0.140
nel42
Ne143
N«143
D.138
N.137
De149
D146
D.155
Nel67
Dalad

T, = 640.3°R
sk, Sk,
1.057 -0,069
0+311 0.043
Na509 0.079
0.180 =0,023
N.421 0,001
n«526 0,159
N.438 0,150
0,596 0,130
N.626 0,000
Na700 0.131
Ne755 =n.111
0.735 0,038
NaThé D136
0.650 0,100
0.789 0,032
N.h24 N.042
0.5A5 n,039
N.461 0,136
01+193 =0.006
NePéé «0.026
Nn.N&T p,224

=Ns178 =0,060

=Nedé3 =0.101
=0e5AR =0,019

=Ne8595 D.044

=DA% 0.039

=N«66A 0,004

=Ne534 =0.100

=0.45] =0.040
=0:4%1 =0.095

=0.4R0 0,033

=0,414 =0.142

=N.325 0.011

=,297 =0,021

=N.?7T0 0.00AR

-N.?16 0,116

=Ne426 =0,.199

=0.47A 0,091

=0.472 =0,057

=0.236 0,002

0,297 =0,046

0296 =0,049

=0+120 0,064

=0s183 D,153

=N«164 0,013

=0.187 0,035

=0.351 =0.050

=N.251 0,040

=0.350 =N.012

=0.257 =0.029

KU,

3,175
2+3R9
2.817
2.722
3,146
3.161
2.940
3.198
3.164
3.116
3,058
3,005
2.960
2.945
3.1%
2.694
2,771
2.4RT7
24366
2.170
2.1n1
2.142
2.303
2,907
2.T35
3,151
2.8R6
2.828
2.995
2.946
2,993
2.761
2.8R2
2.TAS
2. 787
2,967
2.554
2.Tla
2.603
2.3R3
2.536
2.334
2.556
2.515
2,235
2.5R0
2.5581
2.574
2.700
2.64T

KU,

2.910
2.812
3.158
3.026
2.967
3.065
3.085
3.0%90
2.958
2.BA%
3.064
2.917
2.84]
2.850
2,943
2.805
?2.938
25913
2,930
2.B%0
3.131
2.885
24998
2.926
3.172
2.582
2.8A82
2,856
2.937
3.D18
3.027
3.045
3.217
3,008
2+.863
3.011
3.077
2+.934
2.7T78
2.926
2.893
3.1048
3.081
2.845
J.0AT
2.B72
3.099
2.8113
2.828
2+799

RE,

3IR43,T
3652.5
3331.7
1R35,4
2192.8
2197.8
2006.4
1371 .6
1561.7
AS51.6
128,2
1037,7
1441,.8
132R.1
2125.3
2295,.8
267641
2AT1.6
AS4d .4
4243,5
635,64
A81%.6
SA61.5
4940,.6
4917,1
3824.6
IET2.T
250040
1926.6
1R43,2
1R42,7
1608,9
149R,.9
107.9
=20A,5
=145,7
~711.8
-105,.4
-‘32.7
S54.6
-381,9
491.8
-‘aﬂ‘lg
=866.4
=-1662.1
-1332.2
=1183.0
=1730,5
=1792.5
=1525.9

TEE

24284 .4
2561A4,.R
25772.6
24511.2
275947
2524A.5
19045,5
19445,3
1T0AS,1
1A090.9
14907,.8
183113,5
13403,4
13975,3
16725, 4
19006.0
202T4,1
23916.0
2A324,5
30499,.9
J1864.0
31673.7
31521.3
2ABR34,2
PRAMAL .4
25686 ,A
23094,4
21937.6
20019,%
21130.1
206R)] &
1AST7.6
17254,9
17052,2
14203,2
14624,3
149948,7
1T404,2
18740, 4
19136.5
20200,3
1973%5.2
20005.2
19484,5
1A641,8
214473, 4
19979,2
2056%,5%
18430,7
17817.,9

D = 0.986in.
N

72R 5 5
9AR 5 4
LLT] L) 5
CLT T ]
9TY L] [
CLTY 13 11
992 19 16
994 30 25
99) an 32
994 55 A5
989 A% T
989 126 106
998 61 S0
994 138 110
994 1BA 150
996 127 98
997 129 L2
999 180 129
1000 177 120
1000 193 124
999 285 189
1000 ST3 325
1000 257 135
997 453 229
°9s4 30R 150
994 305 144
998 28% 122
994 AT B3
995 238 101
996 23 97
989 192 79
992 124 50
895 203 81
991 235 04
995 L] 3s
994 T3 2?9
998 117 A6
997 183 Ta
994 B) 32
997 61 [+
1000 143 59
998 99 Al
999 5 31
999 ST 24
Q99 9N a
99A 100 41
99A 4R 19
995 LE] 13
992 s 20
9T 5A 2)

3
3
8
8
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AEDC-TR-82-27
- NOMENCLATURE
A Area under a velocity probability distribution curve, Eq. (4)

A;, B, G, Velacity profile characteristic notation, (Fig. 15)
Eja Crss Grss

Eg, H;j,

MI;, M2,

C? Crocco number squared, ft2/sec?

cC Data condition code

Cp Afterbody pressure coefficient, (P — P}/

cp Specific heat at constant pressure, ft-lbf/slug °R

D Maximum model diameter, in. {(Fig. 2b)

KU Sample Kurtosis parameter

¢ Afterbody contour coordinate, in. (Fig. 2a), and pressure orifice coordinate,
in. (Fig. 6}

M Mach number

N Number of particle realizations in a sample

NSPR Nozzle exit static-to-free-stream static pressure ratio, P/P,

P Static pressure, psia

PPL Particle number density parameter

PPS Particle realization rate

q Dynamic pressure, psi

R Reynolds shear stress, ft2/sec?
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SE
SEQ

SK

Tt

TKE

<

VI
VAR

Vi

XYy, Z

xT

AEDC-TR-82-27
Afterbody contour coordinate, in. (Fig. 2a)

Sample standard deviation, ft/sec

Seeding condition code

File sequence number for data point identification

Sample skewness parameter

Time required to obtain sample, sec

Total temperature, °R

Turbulence kinetic energy, per unit mass

Mean velocity vector

Magnitude of V, ft/sec

Sample variance, ft2/sec?

Mean of the kth component velocity sample, kth component of V, ft/sec

Magnitude of the kth component of velocity obtained from the ith particle
realization, ft/sec

Free-stream velocity, ft/sec

" Tunnel coordinates, rectangular Cartesian (Figs. 7-8)

Cylindrical body coordinates corresponding to x and |z| tunnel coordinates
wheny = 0

Turbulent mixing similarity parameter
Angle of pressure orifice, deg (Fig. 6)

Intermittency factor [Eqs. (1-4)]
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AEDC-TR-B2-27

Subscripts
e, el, e2

fs

xb Yl z! T

Superscripts

fs

fsm

jm

Experimentally determined [Eqs. {2-4)] and nozzle exit conditions
Free-stream seeded

Associated with ith particle realization

Jet seeded

Local condition

Coordinate direction

Tunnel free-stream condition

Indicated average value [Eq. (1)]

Dual seeded [Eqs. (2-3)]

Free-stream seeded [Eqs. (1-2)]

Dual seeded free-stream mode [Eqs. (3-4)]
Jet seeded [Eqgs. (1-2)]

Dual seeded jet mode [Eqs. (3-4)]
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