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Summary

An experimental investigation was conducted to
expand the data base and knowledge of flow fields
in cavities over the subsonic and transonic speed
regimes. A rectangular, three-dimensional cavity was
tested over a Mach number range from 0.30 to 0.95
and at Reynolds numbers per foot from 1.0 x 108 to
4.2 x 105. Two sizes of cavities with length-to-height
ratios (I/h) of 4.4 and 11.7 and with rectangular
and nonrectangular cross sections were tested. Ex-
tensive static pressure data on the model walls were
obtained, and a complete tabulation of the pressure
data is presented. The boundary layer approaching
the cavity was turbulent, and the thickness was mea-
sured with a total pressure rake. The static pressure
measurements obtained with the deep-cavity configu-
ration (I/h = 4.4) at Reynolds numbers greater than
3.0 x 10% per foot showed large fluctuations during
the data sampling time. The data showed much less
unsteadiness at lower Reynolds numbers for the deep
cavity and for all conditions tested with the shal-
low cavity. Although mean static pressure distribu-
tions have been used in past cavity analyses at tran-
sonic free-stream conditions, the data presented in
this report indicate that consideration of the instan-
taneous pressure distributions is necessary. The data
also indicate that the shallow-cavity static pressure
measurements were sensitive to the thickness of the
boundary layer entering the cavity.

Introduction

Many investigations, both experimental (refs. 1-
9) and computational (refs. 10-17), have been
conducted to study the flow field inside two- and
three-dimensional rectangular cavities. Although in-
vestigations have been conducted from the subsonic
to the hypersonic regimes, most of the effort has con-
centrated on the supersonic speed regime for appli-
cation to military aircraft. Because of a renewed in-
terest in the internal carriage of stores, a basic study
of cavity flow at subsonic and transonic speeds has
been conducted.

Three types of mean flow over the cavity (fig. 1)
exist at supersonic speeds. The first type of mean
flow occurs when the cavity is “deep” and is termed
open-cavity flow. In open-cavity flow, the flow essen-
tially bridges the cavity, and a shear layer is formed
over the cavity. A weak shock can form near the
leading edge of the cavity as a result of the flow
being compressed slightly by the shear layer. The
second type of mean flow occurs when the cavity is
“shallow” and is termed closed-cavity flow. In closed-
cavity flow, the flow separates at the forward face of
the cavity, reattaches at some point along the cavity

floor, and separates again before reaching the rear
cavity face. In this flow field two distinct separation
regions are created; one is downstream of the for-
ward face, and one is upstream of the rear face. The
third mean flow occurs in the region where the flow
field changes from closed- to open-cavity flow and is
termed transitional-cavity flow. Stallings and Wilcox
(ref. 4) have found that transitional flow occurs in su-
personic free-stream conditions for [ /h ratios between
approximately 10 and 13.

The open- and closed-cavity flow fields can have
undesirable effects on the store or cavity at super-
sonic speeds. For the open-cavity flow field, high-
intensity tones can be produced which can induce
structural vibration (ref. 9). When closed-cavity
flow fields are present, the cavity pressure gradient
can impact adversely the store separation character-
istics (ref. 18).

The type of flow field which is present in the
cavity must be known to ensure good carriage and
separation characteristics for the store. Research
on cavity flow in the transonic speed regime has
been limited (refs. 1, 2, and 6). Most of this work
focused on cavities with [/h ratios between 4 and 10.
The pressure distributions from these cavity studies
showed that at transonic speeds the flow field inside a
cavity was similar to the flow field that developed at
supersonic speeds and that the three types of mean
flow occurred for approximately the same values of
l/h.

To accomplish the internal carriage and release
of stores at transonic speeds, the cavity flow field
must be understood more fully. This investigation
was conducted to expand the data base and knowl-
edge of flow fields in cavities for subsonic and tran-
sonic regimes and to study the effects of Reynolds
number on cavity flow fields. A rectangular, three-
dimensional cavity model (ref. 19) was tested in the
David Taylor Research Center (DTRC) 7- by 10-Foot
Transonic Wind Tunnel (TWT) at Mach numbers
from 0.30 to 0.95 and at Reynolds numbers from
1.0 x 10% to 4.2 x 108 per foot. Two sizes of cavi-
ties ({/h = 4.4 and 11.7) were tested and extensive
static pressure data on the model were obtained. The
boundary layer approaching the cavity was turbulent
and had been thickened artificially. The boundary-
layer thickness was measured with a rake 2 in. up-
stream of the cavity.

Symbols

Symbols in parentheses are found in tables IV-XI.

Cp (CPxxx) coefficient of pressure, %"2

Cp critical pressure coefficient




h cavity depth, ft

l cavity length, ft

My free-stream Mach number

p measured surface static pressure, psf

Poo free-stream static pressure, psf

Pt measured local total pressure, psf

Ptoo free-stream total pressure, psf

G free-stream dynamic pressure, psf

Roo free-stream unit Reynolds number,
per ft

t time, sec

Troo free-stream total temperature, °F

U/Uso ratio of local velocity to free-stream
velocity

w cavity width, ft

T distance in streamwise direction, ft
(see fig. 4)

Y distance in spanwise direction, ft
(see fig. 4)

z distance normal to flat plate, ft (see
fig. 4)

o boundary-layer thickness, in.

Experimental Methods

Wind-Tunnel Description

The transonic cavity flow model was tested in the
DTRC 7- by 10-Foot TWT. The 7- by 10-Foot TWT
is a continuous-flow, transonic facility that is capable
of operating over a Mach number range from 0.2 to
1.17. The tunnel can obtain Reynolds numbers per
foot from approximately 1.0 x 108 to 5.5 x 106. A
diagram that shows the operating range of the 7-
by 10-Foot TWT is provided in figure 2. The solid
circles (fig. 2) denote the conditions at which the
present test has been conducted. More information
concerning this facility is documented in reference 19.

Model Description

A rectangular, three-dimensional cavity was
mounted in a flat plate; a photograph of the model
mounted in the tunnel is shown in figure 3. A flat
plate was chosen as the parent body to allow a well-
defined two-dimensional flow field to develop ahead
of the cavity. The model was supported in the cen-
ter of the tunnel by six legs. The forward two legs

on each side were swept to distribute longitudinally
the model cross-sectional area for blockage consid-
erations. Two guy wires were attached to opposite
sides of the plate to increase lateral stiffness and sta-
bility. The 12:1 elliptical contour of the leading edge
and the trailing-edge flap were chosen to reduce the
leading-edge pressure gradient. (The trailing-edge
flap had little effect on the leading-edge pressure dis-
tribution.) A fairing was placed around the cavity on
the underside of the plate for aerodynamic purposes.

The cavity had a length of 3.5 ft, a width of
0.8 ft, and a maximum depth of 0.8 ft. The model
dimensions are shown in figure 4. The cavity floor
could be moved from the maximum depth of 0.8 ft
to a depth of 0.3 ft or to the plate surface. The
configuration with no cavity, the floor at the plate
surface, was used when the boundary-layer thickness
was measured. The cavity I/h values tested were 4.4
for the deeper configuration (h = 0.8 ft) and 11.7 for
the more shallow configuration (h = 0.3 ft).

In addition to the basic rectangular box cavity,
three additional cavity configurations were tested.
Two of these configurations were variations on the
empty cavity shape and were made by inserting
wooden blocks inside the cavity (fig. 5). The front
blocks consisted of two triangular blocks placed in
the forward corners of the cavity to give the cavity
leading edge a pointed shape (fig. 5(a)). The rear
block was a single block placed in the aft portion
of the cavity to create a ramp (fig. 5(b)). The
intent of changing the cavity shape was to affect
the pressure waves inside the cavity. The tones
inside the cavity were expected to be reduced if the
wave front could be disrupted. (Heller and Bliss
(ref. 9) give a detailed description of the pressure
wave activity inside a cavity.) Dynamic transducers
had been installed on the cavity floor to enable
frequency spectra in the cavity to be calculated, but
the measurements obtained were in error; therefore,
the data were not reduced. Due to time constraints,
the deep cavity was tested only with blocks in the
forward portion of the cavity. The shallow cavity
was tested in both configurations, with either the
front blocks or with a rear block. The shallow cavity
also was tested in a third configuration, which was
a sawtooth fence installed at the cavity leading edge
(fig. 6). The purpose of a leading-edge fence was to
help the flow span the length of the cavity, thereby
reducing unfavorable store separation characteristics
associated with the closed (shallow) cavity. To have
the most effect on the shear layer, experience has
shown that the fence height should be between 31 to
1 times the boundary-layer thickness. The expected
boundary-layer thickness was 0.8 in. for this test, so
a fence height of 0.7 in. was chosen for the test.




A table that summarizes the model configurations
tested is given below.

Configuration l/h
Empty 4.4,11.7
Front blocks 44,11.7
Rear block LT
Fence 17

The model was instrumented with 262 static pres-
sure orifices. A majority of these orifices were con-
centrated on the cavity walls. Figure 7 shows the
regions on the model where the orifices were located,
and table I provides the static pressure orifice loca-
tions. (Note that the orifice number was assigned by
instrumentation hookup; therefore, the numbers are
not consecutive.) Not all orifices were available for
all configurations tested.

Test Conditions

The model was tested in the DTRC 7- by 10-
Foot TWT at Mach numbers from 0.3 to 0.95 and at
Reynolds numbers ranging from 1.0 x 109 to 4.2 x 10°
per foot. The Reynolds number was varied for fixed
Mach numbers between 0.60 and 0.90. Table II
provides a summary of the nominal test conditions.

Measurements

Surface static pressures. The model static
pressures were measured using electronically scanned
pressure (ESP) transducers that were referenced to
the tunnel static pressure; these transducers had a
range of +5 psid and a quoted accuracy of +0.01 psi.
The tunnel static and total pressures were measured
using individual quartz transducers with a quoted ac-
curacy of 0.03 percent of the full-scale range (30 psia).

During the experimental investigation, a C ver-
sus /I plot of the pressures on the deep cavity (I/h
= 4.4) centerline was displayed and updated contin-
uously. Observation of the static pressure data indi-
cated the possibility of a pressure wave in the cav-
ity. Earlier tests (refs. 1-5 and 7-9) did not report
this unsteady characteristic of static pressure data;
in fact, for supersonic free-stream conditions, dis-
cussions with Stallings (private communication from
Robert L. Stallings, Jr., NASA Langley Research
Center, Hampton, Virginia, 1987) indicated the data
in references 4 and 5 were very repeatable. The re-
cent data reported by Dix (ref. 6) also showed the
cavity static pressures to be unsteady at subsonic
and transonic flow conditions.

For the experimental data reported herein, each
orifice was sampled 20 times over a 1.25-sec period;
these data then were averaged to produce the results
for one data point. Because the data were not repeat-
able, several data points were taken consecutively,
while test conditions were held constant. Approx-
imately 100 data samples were taken at each test
condition to obtain a representative sampling of the
data.

Boundary-layer thickness. The ratio of
boundary-layer thickness to cavity depth was shown
to be an important parameter to match in the study
of cavity flows (ref. 3). The scaled boundary-layer
height was estimated to be approximately 0.8 in. at
flight conditions. To obtain a boundary-layer thick-
ness of 0.8 in. at the cavity leading edge would require
approximately 5 ft of flat plate ahead of the cavity.
To reduce the model weight because the plate was
being made of a solid piece of aluminum, only 3 ft
of plate forward of the cavity was used. An appro-
priate boundary-layer thickness was artificially gen-
erated by placing a heavy layer of No. 60 grit from
1 in. aft of the leading edge to 24 in. aft of the leading
edge. The length of the band of grit was determined
by specifying the length of the smooth surface that
was required downstream of the roughened surface
to allow the boundary layer to readjust. The length
of the smooth surface needed to allow the boundary
layer to recover was approximately 15 boundary-layer
thicknesses (refs. 20 and 21).

To determine the boundary-layer thickness, the
cavity floor was moved flush with the plate surface,
and the total pressure through the boundary layer
was measured with a rake at a point 2 in. forward
of the cavity leading edge. A drawing and photo-
graph of the rake are shown in figures 8 and 9. A
+15 psid ESP module, referenced to tunnel static,
was used to measure the total pressures through the
boundary layer; the measured pressure was accurate
to £0.03 psi.

A static pressure port also was located on the
flat plate 2 in. forward of the cavity leading edge.
Because the static pressure port was at the same
position as the rake, the rake affected the static
pressure measurement when this measurement was
taken while the rake was in place. To prevent this
interference, the static pressure measurement was
obtained during later runs in which the same test
conditions were used and the boundary-layer rake
had been removed.

Several methods were considered to determine the
boundary-layer thickness. The disadvantages of most
methods are that a curve must be faired through the
boundary-layer velocity profile and that a consistent
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determination of the curve intersection with the free-
stream velocity must be made. The curve intersec-
tion is difficult to determine with any consistency be-
cause of the asymptotic nature of the velocity profile.
In this test, the boundary layer was very thick and
nearly equal to the height of the boundary-layer rake,
thus causing much inconsistency in the estimation of
the boundary-layer thickness. The method described
in reference 22 was employed in order to provide an
estimate for comparison purposes. In this method,
the measured total pressure p; was plotted against z,
which is the measured distance of each total pres-
sure tube above the flat plate. (An example of the
data obtained in the test is shown in figure 10.) A
straight line then was faired through the last several
data points inside the edge of the boundary layer, as
illustrated in figure 10. The boundary-layer thickness
then is defined to be the value of z where the linearly
extrapolated boundary-layer total pressure reaches
free-stream total pressure. (This is shown on the plot
as the point where the line drawn through the mea-
sured pressures in the boundary layer intersects with
the free-stream total pressure value p;~o.) To deter-
mine if this method was reasonable, the boundary-
layer thickness was estimated using the traditional
definition of boundary-layer thickness; the edge of
the boundary layer was defined to be the point where
U/Usx, = 0.99. The value of p; at U/Ux = 0.99
was calculated assuming that an adiabatic and per-
fect flow existed and that the static pressure mea-
sured at the surface remained constant through the
boundary layer. The calculated value of p; is plot-
ted as the solid symbol in figure 10 at the value of
z = 6 estimated previously. The total pressure esti-
mated using the conventional definition falls on the
measured total pressure curve, providing assurance
that the boundary-layer thickness determined by the
method in reference 22 is reasonable. The actual
boundary-layer thickness is probably slightly thicker
than the estimation of 6 used herein. The method of
reference 22 assumes that the boundary-layer pres-
sure will increase linearly to free-stream total pres-
sure whereas the pressure in the boundary layer actu-
ally increases asymptotically toward the free-stream
value. The boundary-layer thicknesses determined
using the method in reference 22 are tabulated in ta-
ble III. This table shows that ¢ changes little when
the Reynolds number is increased. The heavy layer
of grit forward of the cavity caused the boundary-
layer thickness to be relatively insensitive to changes
in the Reynolds number.

A majority of the runs were made with the 2-ft
band of grit at the leading edge; however, in order
to study the effect of a change in boundary-layer
thickness, a few runs were made in the [/h = 11.7

configuration with transition fixed at the flat plate
leading edge, i.e., instead of using a 2-ft band of
grit. In order to fix transition, a strip of No. 60
grit was sparsely distributed over a width of 0.10 in.
(approximately 1 in. aft of the leading edge) in ac-
cordance with the recommendations of reference 23.
These runs were made at Mach numbers from 0.30
to 0.95 and at the lowest Reynolds number tested
for each Mach number (table II). Because of wind
tunnel time constraints, the boundary-layer thickness
was not measured for this configuration. This was a
relatively simple configuration (a flat plate with tur-
bulent flow), so it was expected that an analytical
model could provide an estimate of the boundary-
layer thickness. The deep cavity (I/h = 4.4) was not
tested in the transition strip configuration.

Flow wvisualization. A schlieren flow-
visualization system was set up to allow observation
of the flow over the cavity region. No shock waves
from the model leading edge were reflected from the
tunnel wall into the cavity region at any Mach num-
ber tested.

Test plans included flow visualization inside the
cavity. Fifteen-denier monofilament fluorescent mini-
tufts with a diameter = 0.0019 in. were cemented on
the inside cavity walls. One side of the cavity was
plexiglass to allow photographs to be taken of the
tufts inside the cavity. The mini-tufts were to be
photographed during each run; however, this method
was not successful because the unsteadiness inside
the cavity tore these mini-tufts from the cavity walls.

Tabulated data. The pressure measurements,
which were reduced to coefficient form, are presented
in tables [IV-XI. These tables contain the exact tun-
nel test conditions as well as the measured pressures.
The pressure data are presented as CPxxx, where
xxx refers to the orifice number. (The locations of
the orifices are presented in table I.) The measured
pressure tabulated for each orifice is the average of
the 100 individual data samples.

Discussion of Results

Three methods of calculating pressures are shown
in figures 11-31. The first method compares in-
dividual data samples to demonstrate the varia-
tion in pressures over a 1.25-sec sampling period.
(This method is noted in the legends of figs. 11-13
and 31 by “individual data samples are plotted.”)
The second method compares data points in which
each data point is the average of 20 samples ob-
tained over a 1.25-sec sampling period. (This method
is indicated by the word “point” in the legends of
figs. 14 and 16.) The third method compares re-
sults among cavity configurations, Mach numbers,




and Reynolds numbers; these data are presented as
the average of all measurements taken at the specified
test condition. (This method is noted in the legends
of figs. 17-30 by “an average of 100 data samples is
plotted.”)

Static Pressure Unsteadiness

Figure 11 shows the variation in C, along the
cavity floor centerline for several individual samples
taken during a 1.25-sec period. Each sample is an in-
stantaneous, unaveraged record of the data. Samples
were chosen to show the wide variation in instanta-
neous static pressure measurements. The plots show
that a sizable change takes place in the magnitude
and shape of the pressure distribution on the cav-
ity floor over time. Figure 11 is representative of
the deep-cavity data obtained at all Mach numbers
tested for Reynolds numbers of 3.3 x 10% per ft or
greater. As the Reynolds number decreases, the un-
steadiness also decreases, as illustrated by compar-
ing the data in figures 11 and 12. Figures 11 and
12 also show that the pressure distribution is rela-
tively smooth with no discontinuities. Notice that at
x/l =~ 0.28 in figure 11 and at =/l ~ 0.45 in figure 12,
a node with all curves passing through approximately
the same point exists. This node indicates the pres-
ence of a standing wave, which may result from the
interaction of the compression waves inside the cav-
ity. Compression waves are formed as the shear layer
dips into the cavity and the external flow contacts
the rear cavity wall. Reference 9 gives specific de-
tails for the method by which the compression waves
are formed and interact. According to Heller and
Bliss (ref. 9), the second modal frequency at which a
cavity oscillates is usually the predominant mode.

Less flow unsteadiness is seen for the shallow cav-
ity than for the deep cavity (fig. 13). The increased
steadiness of the flow in the shallow cavity is expected
because there is no fluctuating shear layer as in a
deep cavity.

Data Repeatability

The C, distribution down the centerline of the
model is displayed in figure 14 as if the cavity were
laid out flat. The coordinate system is shown in
figure 4. The first portion of the plot (z/l from —1.0
to 0) is the pressure distribution from the leading
edge of the plate (z/l = —0.857) to the beginning
of the cavity. The next segment of the plot (z/h
from 0 to —1.0) shows the pressures measured on the
forward wall of the cavity, beginning near the cavity
opening and moving toward the cavity floor. The
next segment of the plot (z/l from 0 to 1.0) is the
cavity floor, and the segment of z/h from —1.0 to 0

is the rear wall of the cavity, moving from the cavity
floor toward the opening. The last segment (z /I from
1.0 to 1.4) is the data from the orifices on the plate
downstream of the cavity.

Figure 14 shows four data points taken at My, =
0.60 and Roo = 3.5 x 106 for the deep-cavity con-
figuration. Very slight differences exist in the aver-
aged measurements toward the downstream end of
the cavity floor, the aft wall, and for a short distance
downstream of the cavity. The data on the model
leading edge repeat very well, thus implying that the
unsteadiness in the cavity flow is not due to tunnel
flow instabilities. Notice also that in comparing the
figure 14 data with those in figure 11, the mean data
do not represent the instantaneous pressure distribu-
tion on the cavity floor. These findings are in agree-
ment with the following statement made by Rossiter
(ref. 1): “..the real flow is highly unsteady and...the
(mean) flow patterns...do not necessarily correspond
to features which could be observed in the flow at any
instant of time.” For further comparison, the total
variation in the 100 individual, unaveraged measure-
ments as compared to the average measurement for
My = 0.60 and Ry = 3.5x 10° is shown in figure 15.
These data show the importance of obtaining a large
enough data sampling to define properly the cavity
mean pressure distribution.

A plot of the repeatability of the data points for
the shallow cavity is shown in figure 16. In this
figure, a representative pressure distribution with
20 samples of data averaged for a shallow-cavity
configuration is provided at My, = 0.60 and Ry =
3.5 x 106; these are the same conditions used for the
deep cavity. Figure 16 shows that the mean data
for the shallow cavity can be considered repeatable,
as was expected from the small variation in samples
over time (fig. 13).

To study the effects of such parameters as Mach
and Reynolds numbers on cavity flow, data are pre-
sented (figs. 17-30) as the average of the 100 individ-
ual pressure samples obtained for a given orifice and
test condition.

Mach Number Effects

Data for various Mach numbers at nearly con-
stant Reynolds numbers are compared in figures 17
and 18. Figure 17 shows data for the deep-cavity
configuration, and figure 18 shows the shallow-cavity
configuration. As shown in figure 17, little differ-
ence exists between the deep-cavity pressure distri-
butions at Mach numbers of 0.85 and 0.95. The
Cp values for My, = 0.6 are slightly more nega-
tive on the cavity floor than at My = 0.85 and
0.95. At My = 0.3, the data show a much dif-
ferent distribution on the cavity floor. The pressure
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distributions in the aft-cavity region, including the
floor and wall, are more negative at My, = 0.3 than
for the other Mach numbers. Although the Reynolds
number at M, = 0.3 is lower than the Reynolds
numbers tested for the other Mach numbers plotted,
this should not affect the mean distribution, as will
be discussed in the section entitled “Reynolds Num-
ber Effects.” Figure 18 shows the effect of Mach num-
ber on the measured static pressure distribution for
the shallow-cavity configuration. The lower Mach
numbers (0.3 and 0.6) show a slight plateau-pressure
region at z/l = 0.5; this plateau pressure implies
that the flow has impinged on the cavity floor and
that the flow structure may be of the closed-cavity
type at the lower Mach numbers. At a Mach number
of 0.85, the C), distribution shows no plateau through
this region; the lack of a plateau is typical of transi-
tional cavity flow. This flow trend also is seen at all
Mach numbers above 0.85, although these data are
not shown in figure 18.

In figures 17 and 18, the data at M~, = 0.3 do not
form a smooth curve. The variation in the data about
the mean line may have resulted from the decision
to size the transducers for the high-pressure ranges.
The decision resulted in values of C) which may be
in error by as much as +0.02; the trends shown in
figures 17 and 18 for My, = 0.3 are valid, however.

Reynolds Number Effects

The Reynolds number effects were of interest
to this test. Previous research indicated that 6/I
is an important parameter in cavity flows (ref. 3).
Generally, when the Reynolds number is varied, the
thickness of the boundary layer is altered; however,
the thick layer of grit at the leading edge of the
model caused the boundary-layer thickness to change
little with an increase in Reynolds number. This
thick layer of grit allowed the Reynolds number
to be varied independently of the boundary-layer
thickness. Figures 19 and 20 show a comparison of
Reynolds numbers at a constant Mach number for
the deep and shallow cavities, respectively. These
plots are for M, = 0.6, but they are representative of
what occurred at all Mach numbers. The variation in
R for this test was relatively small (approximately
a factor of 3), so not much change was expected. As
can be seen in the plots, very little change exists in
the mean C), distribution over the range of Reynolds
numbers tested. As discussed in the section on static
pressure unsteadiness, the unsteadiness of the flow
was affected by even this small change in R, for
the deep-cavity configuration; for Rs > 3 x 109, the
deep-cavity pressures showed large fluctuations with
time.

6

Effects of Boundary-Layer Thickness

The shallow cavity was tested using two methods
to develop the boundary layer. In the first method,
the boundary layer was artificially thickened using
a 2-ft band of grit downstream of the leading edge
(fig. 4). In the second method, the boundary layer
developed naturally after being tripped near the lead-
ing edge of the flat plate. These methods should gen-
erate different boundary-layer thicknesses, and the
boundary layer that developed after being tripped
at the leading edge should be thinner. Because of
time constraints, the boundary-layer thickness was
not measured when the leading-edge trip was used;
however, with the relatively simple model config-
uration of a flat plate with a turbulent boundary
layer, the one-seventh power law of Stratford and
Beavers (ref. 24) was used to provide an estimate of
the boundary-layer thickness. This boundary-layer
thickness was computed to be approximately 0.60 in.
(6/1 = 0.014) for My = 0.95 and Ry = 1.8 x 109
(as compared to a 0.88-in. measured value for the
artificially thickened configuration). The value of
6, estimated by the Stratford and Beavers method,
was calculated at a point 2 in. forward of the cavity
leading edge in order to compare it with the mea-
sured boundary-layer thicknesses. The calculation
of the boundary-layer thickness that was generated
with the leading-edge strip does not need to be ex-
act. What is important for this comparison is that
a difference in the boundary-layer thickness exists.
Figure 21 shows the sensitivity of the shallow-cavity
pressure distribution to the boundary-layer thickness
as the boundary layer enters the cavity. As can be
seen, the effects are that the pressure distributions
become slightly more positive in the aft region of
the cavity and more negative downstream of the cav-
ity when the boundary layer entering the cavity is
thinner.

Flow Symmetry

To study the lateral symmetry of the flow inside
the cavity, the C), distributions on both sides of the
centerline are compared; figure 7 shows the locations
of the orifices. Figures 22 and 23 are representative
of the data that were obtained for the deep cavity,
and figures 24 and 25 represent the shallow-cavity
configuration. (Recall that when the cavity is in
the shallow configuration, fewer orifices are exposed
to the flow.) These plots show that the flow is
relatively symmetrical about the model centerline.
The pressures measured on the sidewall also are
nearly the same as those on the floor. For the
deep-cavity configuration (figs. 22 and 23), the C)
on the sidewalls becomes slightly more negative for
the orifices in the aft-cavity portion near the cavity



opening, and the rear wall shows a positive shift
in the level of €} measured by the row of orifices
nearest to the cavity opening in the region of the
cavity centerline. This perturbation is probably due
to the shear layer fluctuations on the rear face of the
deep cavity.

Effects of Cavity Shape

The shallow cavity was tested in several config-
urations. Changes were made to the forward- and
aft-cavity shapes (fig. 5), and a fence was added
(fig. 6). Figures 26 and 27 are representative of the
results obtained. The addition of blocks to the for-
ward portion of the shallow cavity has minimal im-
pact on the static pressure distribution, except on
the rear wall where a more positive pressure distri-
bution resulted (fig. 26). The rear block was not
instrumented; therefore, no static pressure measure-
ments were taken in the aft-cavity portion for this
configuration.

The addition of a fence upstream of the shallow
cavity has a significant impact on the static pressures
measured on the model (fig. 27). At lower Mach
numbers, the pressure distribution is altered to be
similar to a transitional cavity flow (fig. 27(a)). For
Mach numbers >0.85, the measured pressures are
reduced considerably in the aft portion of the cavity;
this reduction causes the distribution in the aft end
of the cavity to be more similar to an open-cavity
distribution (fig. 27(b)). The change in the mean
flow to more of an open-cavity flow causes a store to
have less difficulty separating from the cavity. The
effect of the fence is to impart increased momentum
to the shear layer as the Mach number increases
(fig. 28). The data are not shown, but at My, < 0.60,
the fence has a limited effect on the flow. As the
Mach number increases, the data show very little
separation downstream of the cavity; however, it is
not clear if this is due to the fence or to Mach number
effects.

The shallow cavity with front blocks was tested
with both the transition strip on the model and with
the 2-ft band of grit. In figure 29, the effect of
a change in the boundary-layer thickness is not al-
tered when front blocks are placed within the cavity.
The distribution in the aft region of the cavity be-
comes more positive as the boundary-layer thickness
decreases (fig. 21).

The deep-cavity configuration was tested with
blocks in the forward portion of the cavity. The effect
of this shape change on the static pressure distribu-
tion is minimal (fig. 30). The blocks were placed in
the cavity in an attempt to affect the pressure wave
propagation within the cavity and thereby impact the
noise level of the open cavity. Because the dynamic

data were in error, the effect of the block on the un-
steadiness of the cavity was studied by comparing
the individual static pressure measurements. Several
individual data samples are shown in figure 31; these
samples were taken over a 1.25-sec period (see the
discussion for fig. 11). A comparison of figures 11 and
31 shows that the unsteadiness in the static pressure
measurement is not affected by the change in cavity
shape. The location of the nodal point is affected
however; the node moves farther downstream. For
the deep-cavity configuration with front blocks, the
node is at z/l ~ 0.5 as compared to z/l =~ 0.275
for an empty cavity. The change in the cavity shape
may affect the harmonics of the cavity, but the shape
change does not appear to effect the unsteadiness of
the flow (fig. 31).

Concluding Remarks

To aid in the understanding of the flow in cavi-
ties at transonic speeds, an experimental study was
conducted in the David Taylor Research Center 7-
by 10-Foot Transonic Wind Tunnel. For this in-
vestigation, cavities with length-to-height ({/h) ra-
tios of 4.4 and 11.7 were tested at Mach numbers
from 0.30 to 0.95 and at Reynolds numbers from
1.0 x 10% to 4.2 x 10% per foot. Static pressures
were measured on the model, and the boundary-layer
thickness was measured 2 in. upstream of the cav-
ity leading edge. For most of the test, the bound-
ary layer was artificially thickened, thus causing the
boundary-layer thickness to vary little with Reynolds
number. With the boundary-layer thickness held
constant, Reynolds number had no effect on the pres-
sure distribution for the range of Reynolds numbers
tested. For the shallow cavity (I/h = 11.7), runs
also were made without artificially thickening the
boundary layer. The comparison between artificially
thickened and nonthickened boundary layers showed
the pressure distribution in the aft-cavity portion to
be sensitive to boundary-layer thickness entering the
cavity. The measured pressures in the aft-cavity por-
tion were greater than for the thinner boundary-layer
runs. For the deep-cavity configuration (I/h = 4.4),
at Reynolds numbers greater than 3.0 x 10% per foot,
the individual samples on the cavity floor fluctuated
significantly over the 1-sec sampling period. The
data showed much less unsteadiness for the deep
cavity at lower Reynolds numbers and for all condi-
tions tested with the shallow cavity. Although mean
static pressure distributions have been used in past
deep-cavity analyses with transonic free-stream con-
ditions, the data presented in this report indicate

T




that averaged data may not be adequate when deter-
mining cavity loads or cavity aerodynamics.

NASA Langley Research Center
Hampton, VA 23665-5225
July 19, 1990
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Table I. Static Pressure Orifice Locations

[See figure 4 for coordinate origin]

Orifice Orifice location Orifice Orifice location
number | z, in. Y, in. z, in. on model number | x, in. Y, in. z, in on model

1 —36.0 0.0 —0.500 Plate, leading edge 56 0.0 2.750 —4.8 Forward wall of cavity
2 —35.0 0.0 —.224 | Plate, forward of cavity b7 0.0 4.125 —4.8 Forward wall of cavity
3 —34.0 0.0 ~.127 65 3.0 4.8 -1.2 Right-hand sidewall of cavity
4 -33.0 0.0 —.067 66 6.0 4.8 -1.2
5 -32.0 0.0 —-.029 67 12.0 4.8 -1.2
6 -31.0 0.0 —.007 68 18.0 48 -1.2
i -30.0 0.0 0.0 69 3.0 4.8 -4.8
8 —29.0 0.0 0.0 70 6.0 4.8 —4.8
9 -28.0 0.0 0.0 71 12.0 4.8 —4.8

10 —27.0 0.0 0.0 72 18.0 4.8 —4.8 <

11 —26.0 0.0 0.0 80 2.0 —4.8 —-24 Left-hand sidewall of cavity

12 -25.0 0.0 0.0 82 2.0 —4.8 —6.0

13 —24.0 0.0 0.0 83 2.0 —4.8 -7.2

14 —22.0 0.0 0.0 84 6.0 —4.8 -24

15 -20.0 0.0 0.0 85 6.0 —4.38 -3.6

16 —18.0 0.0 0.0 86 6.0 —4.8 —6.0

17 —16.0 0.0 0.0 87 6.0 —4.8 =72

18 —14.0 0.0 0.0 88 2.0 —4.8 —4.8

19 —12.0 0.0 0.0 89 4.0 —4.8 —4.8

20 -10.0 0.0 0.0 90 6.0 —4.8 —4.8

21 -8.0 0.0 0.0 91 8.0 —4.8 —4.8 +

33 —6.0 0.0 0.0 97 1.0 —4.8 —-1.2 Left-hand sidewall of cavity

34 —4.0 0.0 0.0 98 2.0 —4.8 -1.2

35 -2.0 0.0 0.0 v 99 3.0 —4.8 -1.2

36 -3.0 —-7.8 0.0 Plate, left of cavity 100 4.0 —4.8 —-1.2

37 3.0 -7.8 0.0 101 5.0 —4.8 -1.2

38 9.0 —7.8 0.0 102 6.0 —4.8 -1.2

39 15.0 —7.8 0.0 103 7.0 —4.8 -1.2

40 21.0 —7.8 0.0 1 104 8.0 —4.8 -1.2

41 -3.0 7.8 0.0 Plate, right of cavity 105 9.0 —4.8 -1.2

42 10.0 78 0.0 1 106 100 | -48 —1:2

43 21.0 7.8 0.0 107 11.0 —4.8 -1.2

44 0.0 —4.125 —1.2 Forward wall of cavity 108 12.0 —4.8 —1.2

45 0.0 —2.750 -1.2 109 14.0 —4.8 -1.2

46 0.0 —1.375 -1.2 110 16.0 —4.8 -1.2

47 0.0 0.0 -1.2 111 18.0 —4.8 —1.2

48 0.0 1.375 -1.2 112 20.0 —4.8 —1.2

49 0.0 2.750 -1.2 113 22.0 —4.8 —1.2

50 0.0 4.125 -1.2 114 24.0 —4.8 -1.2

51 0.0 —4.125 —4.8 115 26.0 —4.8 -1.2

52 0.0 —2.750 —4.8 116 10.0 —4.8 —4.8

53 0.0 —1.375 —4.8 1147 12.0 —4.8 —4.8

54 0.0 0.0 —4.8 118 15.0 —4.8 —4.8

55 0.0 1.375 —4.8 4 121 24.0 —4.8 —4.8 N




Table 1. Continued

Orifice Orifice location Orifice Orifice location
number | z, in. | y, in. z, in. on model number | z,in. | y, in. 2,00 on model

123 18.0 —4.8 —2.40 Left-hand sidewall of cavity 172 40.0 0.0 Variable Cavity floor

124 18.0 —48 —3.60 173 41.0 0.0 Variable

125 18.0 —4.8 —6.00 174 22.0 2.4 Variable

126 18.0 —4.8 —7:20 L 175 24.0 24 Variable

129 1.0 0.0 Variable Cavity floor 176 26.0 24 Variable

130 2.0 0.0 Variable b 28.0 24 Variable

131 3.0 0.0 Variable 178 30.0 24 Variable

132 4.0 0.0 Variable 179 32.0 24 Variable

133 5.0 0.0 Variable 180 34.0 2.4 Variable

134 6.0 0.0 Variable 181 36.0 2.4 Variable

135 8.0 0.0 Variable 182 37.0 24 Variable

136 10.0 0.0 Variable 183 38.0 24 Variable

137 12.0 0.0 Variable 184 39.0 24 Variable

138 14.0 0.0 Variable 185 40.0 24 Variable

139 16.0 0.0 Variable 186 41.0 24 Variable

140 18.0 0.0 Variable 188 30.0 —2.4 Variable

141 20.0 0.0 Variable 189 36.0 —24 Variable

142 1.0 24 Variable 190 38.0 —-24 Variable

143 2.0 2.4 | Variable 191 40.0 | —2.4 | Variable 1

144 3.0 2.4 Variable 193 28.0 —4.8 —1.2 Left-hand sidewall of cavity

145 4.0 24 Variable 194 30.0 —4.8 -1.2

146 5.0 2.4 Variable 195 31.0 —4.8 —1.2

147 6.0 24 Variable 196 32.0 —4.8 —-1.2

148 8.0 24 Variable 197 33.0 —4.8 —-1.2

149 10.0 24 Variable 198 34.0 —4.8 —-1.2

150 12.0 2.4 | Variable 199 35.0 —4.8 -1.2

151 14.0 2.4 | Variable 200 36.0 —4.8 -1.2

152 16.0 24 Variable 201 37.0 —4.8 —1.2

153 18.0 2.4 Variable 202 38.0 —4.8 -1.2

154 20.0 24 Variable 203 39.0 —4.8 -1.2

155 2.0 —-24 Variable 204 40.0 —4.8 —-1.2

156 4.0 —24 Variable 205 41.0 —4.8 —-1.2

157 6.0 —24 Variable 206 30.0 —4.8 —4.8

158 12.0 —24 Variable 207 32.0 —4.8 —4.8

159 18.0 —24 Variable 208 34.0 —4.8 —4.8

161 22.0 0.0 Variable 209 36.0 —4.8 —4.8

162 24.0 0.0 Variable 210 38.0 —4.8 —4.8

163 26.0 0.0 | Variable 211 40.0 —4.8 —4.8

164 28.0 0.0 Variable 212 30.0 —4.8 —-24

165 30.0 0.0 Variable 213 30.0 —4.8 -3.6

166 32.0 0.0 Variable 214 30.0 —4.8 —6.0

167 34.0 0.0 | Variable 215 30.0 —4.8 -7.2

168 36.0 0.0 Variable 216 36.0 —4.8 —24

169 37.0 0.0 Variable 217 36.0 —4.8 —3.6

170 38.0 0.0 | Variable 218 360 | —48 —6.0

171 39.0 0.0 Variable 3 219 36.0 —4.8 —7.2 4
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Table I. Concluded

Orifice Orifice location Orifice Orifice location
number T, in. i, z, in. on model number T, in. y, in. z, in. on model

220 40.0 —4.8 —-24 Left-hand sidewall of cavity 271 43.0 -7.8 0.0 Plate, left of cavity

221 40.0 —4.8 -3.6 272 45.0 -7.8 0.0 Plate, left of cavity

222 40.0 —4.8 —6.0 273 32.0 7.8 0.0 Plate, right of cavity

223 40.0 —4.8 -7.2 4 274 45.0 7.8 0.0 Plate, right of cavity

225 42.0 4.0 -3.6 Aft wall of cavity 275 42.0 4.0 -1.2 Aft wall of cavity

226 42.0 3.0 -3.6 276 42.0 3.0 =1.2

227 42.0 2.0 -3.6 277 42.0 2.0 -1.2

228 42.0 1.0 —3.6 278 42.0 1.0 1.2

229 42.0 0.0 -3.6 279 42.0 0.0 -1.2

230 42.0 —1.0 -3.6 280 42.0 —1.0 -1.2

231 42.0 —2.0 -3.6 281 42.0 —2.0 -1.2

232 42.0 -3.0 -3.6 282 42.0 —-3.0 —1.2

233 42.0 —4.0 —3.6 283 42.0 —4.0 1.2

234 42.0 0.0 —5.4 284 42.0 0.0 —-24 N

235 42.0 4.0 -7.2

236 42.0 3.0 -7.2

237 42.0 2.0 -7.2

238 42.0 1.0 -7.2

239 42.0 0.0 -7.2

240 42.0 -1.0 —-7.2

241 42.0 —2.0 -7.2

242 42.0 -3.0 -7.2

243 42.0 —4.0 —-7.2

244 42.0 0.0 -84 4

245 24.0 4.8 -1.2 Right-hand sidewall of cavity

246 30.0 4.8 —-1.2

247 36.0 4.8 -1.2

248 39.0 4.8 -1.2

249 24.0 4.8 —4.8

250 30.0 4.8 —4.8

251 36.0 4.8 —4.8

252 39.0 48 —4.8 J

257 44.0 0.0 0.0 Plate, aft of cavity

258 46.0 0.0 0.0

259 48.0 0.0 0.0

260 50.0 0.0 0.0

261 52.0 0.0 0.0

262 54.0 0.0 0.0

263 27.0 -7.8 0.0 Plate, left of cavity

264 29.0 -7.8 0.0

265 31.0 -7.8 0.0

266 33.0 =7.8 0.0

267 35.0 —7.8 0.0

268 37.0 -7.8 0.0

269 39.0 -7.8 0.0

270 41.0 -7.8 0.0 J

il
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Table II. Nominal Test Conditions

Mach Reynolds number,
number per ft Goo, psf Piosay PSt Tioo .o F
0.30 1.0 x 108 70.1 1201.5 112.0
.60 1.6 x 106 202.4 1023.1 91.3
.60 3.5 x 106 410.9 2085.3 85.4
.80 1.5 x 108 238.5 818.4 105.4
.80 3.3 x 10° 529.7 1806.2 108.3
.80 3.9 x 10° 619.6 2113.6 106.7
.85 1.6 x 106 278.7 893.9 120.2
.85 3.3 x 106 550.7 1766.9 111.3
.85 4.0 x 109 666.9 2116.5 101.2
.90 1.6 x 106 287.7 865.3 116.2
.90 1.9 x 10° 317.3 951.5 82.5
.90 3.3 x 108 549.4 1645.6 93.7
95 1.7 x 106 322.6 914.0 121.1

Table ITI. Measured Boundary-Layer Thickness

Mach Reynolds number,
number per ft 4, in.
0.30 1.0 x 106 Not measured
60 1.6 x 106 0.80
60 3.5 x 106 7
.80 1.5 x 106 .82
80 3.3 x 106 86
80 3.9 x 106 85
.85 1.6 x 106 .84
85 3.3 x 106 88
85 4.0 x 108 .88
.90 1.6 x 10° 85
.90 1.9 x 106 87
90 3.3 x 106 90
95 1.7 x 108 88
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My, Roo x 1076

0.29
0.58
0.60
0.60
0.79
0.79
0.80
0.84
0.85
0.85
0.89
0.90
0.90
0.95

CP11

-0.1166
-0.0903
-0.0870
-0.0690
-0.0802
-0.0637
-0.0648
-0.0670
-0.0600
-0.0593
-0.0534
-0.0502
-0.0430
-0.0171

00 1 i 00 1 00 60 1 00 1 i 1
N WOoOHOowWDHhOoWwWotuaro oo

CP12

-0.0799
-0.0677
-0.0647
-0.0538
-0.0589
-0.0452
-0.0469
-0.0473
-0.0423
-0.0413
-0.0352
-0.0330
-0.0286

0.0089

P Ptoo

1095.9 1162.1
799.2 1004.0
755.2  961.1

1659.4 2112.0
539.2  817.5

1194.6 1811.5

1389.8 2114.0
559.3  890.1

1105.6 1767.8

1326.8 2120.3

516.4  865.7
564.7  951.2
996.3 1677.5
510.6  914.2
CP13 CP14

-0.0682 -0.0298
-0.0417 -0.0239
-0.0242 -0.0220
-0.0288 -0.0256
-0.0341 -0.0172
-0.0200 -0.0168
-0.0219 -0.0189
-0.0247 -0.0089
-0.0157 -0.0135
-0.0151 -0.0132
-0.0145 -0.0013
-0.0010 -0.0017
-0.0034 -0.0048
0.0275 0.0355

Table IV. Pressure Coefficients for [/h = 4.4 Cavity

g

64.8
188.4
188.5
414.3
238.3
528.2
619.3
2779
555.4
665.6
287.5
317.6
559.7
323.6

CP15

-0.0543
-0.0308
-0.0365
-0.0085
-0.0171
-0.0024
-0.0024
-0.0050
-0.0008

0.0014

0.0020
-0.0022

0.0093

0.0297

Ty

87.0
100.6

73.4

74.4
105.8
109.6
107.7
120.7
110.9
109.9
116.9

82.5
100.2
1217

CP16

-0.0663
-0.0538
-0.0590
-0.0492
-0.0442
-0.0398
-0.0429
-0.0338
-0.0377
-0.0369
-0.0303
-0.0352
-0.0315
-0.0093

CP1

0.8456
1.0080
0.9300
0.9873
1.1214
1.1234
1.1214
1.1388
1.1604
1.1585
1.2076
1.1663
1.2091
1.2240

CP17

-0.0838
-0.0544
-0.0471
-0.0295
-0.0423
-0.0238
-0.0246
-0.0326
-0.0219
-0.0210
-0.0285
-0.0222
-0.0155
-0.0124

CR2

-0.2614
-0.2316
-0.2595
-0.3467
-0.3139
-0.3641
-0.3992
-0.2833
-0.3347
-0.3736
-0.2193
-0.2076
-0.2450
-0.1097

CP18

-0.0227
-0.0218
-0.0207
-0.0198
-0.0169
-0.0139
-0.0159
-0.0102
-0.0130
-0.0132
-0.0089
-0.0089
-0.0106

0.0013

CP3

-0.2834
-0.3009
-0.2959
-0.2964
-0.3569
-0.3698
-0.3695
-0.4022
-0.4453
-0.4570
-0.4200
-0.4735
-0.5101
-0.3185

CP19

-0.0590
-0.0352
-0.0294
-0.0204
-0.0239
-0.0145
-0.0160
-0.0165
-0.0132
-0.0131
-0.0144
-0.0108
-0.0096
-0.0062

CP4

-0.2271
-0.2397
-0.2417
-0.2136
-0.2795
-0.2593
-0.2603
-0.2893
-0.2851
-0.2876
-0.4206
-0.4125
-0.4287
-0.3257

CP20

-0.0025
-0.0067
0.0190
-0.0153
-0.0022
-0.0046
-0.0073
-0.0007
-0.0006
-0.0010
0.0006
0.0187
0.0001
0.0111

CP5

-0.2213
-0.2187
-0.2013
-0.1961
-0.2549
-0.2351
-0.2357
-0.2649
-0.2535
-0.2529
-0.3960
-0.3562
-0.3711
-0.3691

CP21

-0.0683
-0.0350
-0.0561
-0.0076
-0.0149
-0.0003
-0.0002
-0.0009
0.0008
0.0015
0.0053
-0.0110
0.0102
0.0100

CP6

-0.1599
-0.1725
-0.1578
-0.1651
-0.1990
-0.1891
-0.1925
-0.2015
-0.2002
-0.2010
-0.2454
-0.2104
-0.2193
-0.3598

CP33

-0.0489
-0.0240
-0.0120
-0.0076
-0.0095
-0.0007
-0.0006
-0.0046
0.0014
0.0041
0.0010
0.0066
0.0076
0.0065

CP7

-0.1644
-0.1465
-0.1535
-0.1319
-0.1556
-0.1473
-0.1347
-0.1543
-0.1488
-0.1452
-0.1524
-0.1443
-0.1442
-0.3690

CP34

-0.0032
-0.0045
0.0017
-0.0118
0.0058
-0.0004
-0.0034
0.0096
0.0019
0.0018
0.0135
0.0134
0.0052
0.0181

CP8

-0.0711
-0.0776
-0.0549
-0.0752
-0.0868
-0.0800
-0.0817
-0.0830
-0.0796
-0.0793
-0.0778
-0.0599
-0.0703
-0.2591

CP35

-0.0133
-0.0053
0.0099
-0.0040
0.0071
0.0038
0.0028
0.0077
0.0064
0.0077
0.0140
0.0199
0.0119
0.0196

CP9

-0.1042
-0.0836
-0.0777
-0.0652
-0.0799
-0.0650
-0.0667
-0.0686
-0.0629
-0.0628
-0.0561
-0.0517
-0.0455
-0.1372

CP36

-0.0087
-0.0122
-0.0006
-0.0241
-0.0019
-0.0125
-0.0162

0.0014
-0.0100
-0.0106

0.0040

0.0075
-0.0068

0.0077

CP10

-0.0620
-0.0597
-0.0551
-0.0568
-0.0581
-0.0489
-0.0517
-0.0468
-0.0457
-0.0459
-0.0342
-0.0306
-0.0295
-0.0412

CP37

-0.0384
-0.0227
-0.0289
-0.0032
-0.0024
0.0050
0.0045
0.0042
0.0074
0.0085
0.0135
0.0073
0.0188
0.0164



VI

Run

69.
68.
216.
8.
66.
218.
214.
64.
118.
15.
617
116.
17
63.

Run

69.
68.
216.
8

66.
218.
214.

64.
118.

15.

67.
116.

17

63.

CP38

0.0068
-0.0046
0.0059
-0.0069
0.0072
0.0027
0.0004
0.0081
0.0034
0.0046
0.0115
0.0167
0.0097
0.0179

CP54

0.0209
-0.0036
-0.0009
-0.0022

0.0087

0.0008
-0.0030

0.0061

0.0074

0.0037

0.0140

0.0150

0.0071

0.0177

CP39

-0.0383
-0.0228
-0.0082
-0.0123
-0.0091
-0.0061
-0.0070
-0.0091
-0.0068
-0.0030
-0.0035

0.0064

0.0020

0.0034

CP55

0.0000
-0.0099
-0.0048
-0.0006

0.0048

0.0000
-0.0030

0.0023

0.0060

0.0037

0.0104

0.0122

0.0062

0.0133

CP40

-0.0886
-0.0335
-0.0261
-0.0267
-0.0162
-0.0150
-0.0155
-0.0083
-0.0105
-0.0068
-0.0002

0.0075

0.0055

0.0093

CP56

0.0251
0.0077
0.0276
0.0052
0.0169
0.0069
0.0030
0.0110
0.0095
0.0093
0.0158
0.0257
0.0095
0.0201

CP41

-0.0459
-0.0182
-0.0201
-0.0045
-0.0021
0.0050
0.0029
0.0026
0.0055
0.0074
0.0100
0.0069
0.0107
0.0110

CP57

-0.0052
-0.0027
0.0127
0.0045
0.0091
0.0048
0.0019
0.0047
0.0075
0.0064
0.0093
0.0183
0.0100
0.0151

CP42

0.0103
-0.0008
0.0042
0.0009
0.0111
0.0070
0.0048
0.0108
0.0075
0.0095
0.0156
0.0144
0.0105
0.0185

CP65

-0.0199
-0.0198
-0.0098
-0.0019
-0.0028
0.0018
0.0010
-0.0030
0.0028
0.0051
0.0066
0.0092
0.0121
0.0114

CP43

-0.1035
-0.0341
-0.0127
-0.0284
-0.0159
-0.0175
-0.0191
-0.0134
-0.0103
-0.0079

0.0009

0.0038
-0.0085

0.0019

CP66

0.0003
-0.0300
-0.0401
-0.0165
-0.0106
-0.0059
-0.0072
-0.0061
-0.0063
-0.0051

0.0063
-0.0051

0.0078

0.0102

Table IV. Continued

CP44

0.0293
0.0102
0.0109
0.0093
0.0207
0.0155
0.0106
0.0171
0.0147
0.0152
0.0241
0.0241
0.0164
0.0287

CP67

-0.0122
-0.0448
-0.0316
-0.0311
-0.0257
-0.0225
-0.0224
-0.0289
-0.0276
-0.0232
-0.0234
-0.0147
-0.0164
-0.0127

CP45

0.0025
-0.0031
-0.0030

0.0065

0.0102

0.0103

0.0040

0.0072

0.0123

0.0115

0.0163

0.0193

0.0139

0.0217

CP68

-0.0150
-0.0473
-0.0284
-0.0440
-0.0291
-0.0333
-0.0400
-0.0345
-0.0388
-0.0351
-0.0209
-0.0214
-0.0337
-0.0146

CP46

0.0130
-0.0071
-0.0311

0.0097

0.0103

0.0128

0.0072

0.0113

0.0148

0.0126

0.0240

0.0088

0.0181

0.0247

CP69

-0.0063
-0.0122
-0.0012
-0.0032
0.0025
-0.0012
-0.0033
-0.0001
0.0057
0.0021
0.0082
0.0144
0.0066
0.0134

CP47

-0.0059
-0.0139
-0.0300
0.0045
0.0041
0.0070
0.0027
0.0042
0.0105
0.0088
0.0163
0.0065
0.0126
0.0180

CP70

0.0118
-0.0139
-0.0170
-0.0090

0.0002
-0.0042
-0.0051
-0.0004

0.0009
-0.0022

0.0096

0.0068

0.0055

0.0133

CP48

0.0293
0.0061
0.0199
0.0011
0.0154
0.0051
-0.0022
0.0109
0.0098
0.0085
0.0169
0.0261
0.0050
0.0225

CPT71

-0.0118
-0.0298
-0.0175
-0.0207
-0.0135
-0.0126
-0.0134
-0.0176
-0.0148
-0.0151
-0.0125
-0.0056
-0.0097
-0.0039

CP49

-0.0272
-0.0170
-0.0317
0.0110
0.0028
0.0116
0.0066
0.0048
0.0139
0.0143
0.0156
0.0058
0.0170
0.0163

CP72

-0.0284
-0.0365
-0.0274
-0.0277
-0.0199
-0.0157
-0.0219
-0.0179
-0.0193
-0.0159
-0.0108
-0.0047
-0.0078
-0.0013

CP50

0.0392
0.0143
0.0170
0.0109
0.0237
0.0142
0.0061
0.0220
0.0184
0.0173
0.0265
0.0288
0.0155
0.0308

CP80

0.0209
0.0037
0.0128
0.0047
0.0154
0.0087
0.0073
0.0124
0.0135
0.0097
0.0177
0.0221
0.0156
0.0238

CP51

0.0028
0.0021
0.0193
0.0056
0.0121
0.0072
0.0002
0.0086
0.0106
0.0097
0.0132
0.0261
0.0091
0.0196

CP82

0.0159
-0.0004
-0.0115

0.0121

0.0145

0.0139

0.0128

0.0154

0.0151

0.0113

0.0235

0.0132

0.0220

0.0269

CP52

0.0270
0.0080
0.0139
0.0069
0.0176
0.0110
0.0041
0.0149
0.0142
0.0115
0.0195
0.0248
0.0143
0.0255

CP83

0.0026
-0.0043
0.0208
-0.0003
0.0071
0.0032
0.0025
0.0027
0.0088
0.0041
0.0082
0.0232
0.0117
0.0172

CP53

0.0028
-0.0053
0.0135
-0.0057
0.0050
-0.0022
-0.0071
0.0011
0.0044
0.0013
0.0055
0.0204
0.0040
0.0140

CP8&4

0.0104
-0.0196
-0.0209
-0.0120
-0.0046
-0.0076
-0.0092
-0.0075
-0.0056
-0.0062

0.0058
-0.0012
-0.0004

0.0062
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Run

69:
68.
216.
8.
66.
218.
214.
64.
118.
15.
67.
116.
L.
63.

Run

CP85

-0.0130
-0.0260
-0.0204
-0.0135
-0.0097
-0.0100
-0.0094
-0.0113
-0.0055
-0.0062
-0.0003

0.0001
-0.0004

0.0034

CP106

0.0061
-0.0293
-0.0415
-0.0253
-0.0135
-0.0186
-0.0171
-0.0150
-0.0175
-0.0195
-0.0056
-0.0172
-0.0144
-0.0029

CP86

0.0225
-0.0088
0.0055
-0.0121
0.0021
-0.0071
-0.0068
-0.0011
-0.0005
-0.0035
0.0062
0.0131
0.0018
0.0130

CP107

-0.0123
-0.0404
-0.0368
-0.0284
-0.0229
-0.0242
-0.0232
-0.0253
-0.0242
-0.0241
-0.0173
-0.0190
-0.0205
-0.0135

CP87

-0.0016
-0.0184
-0.0065
-0.0133
-0.0041
-0.0083
-0.0067
-0.0063
-0.0020
-0.0053

0.0017

0.0078

0.0014

0.0085

CP108

0.0104
-0.0341
-0.0410
-0.0275
-0.0172
-0.0194
-0.0227
-0.0208
-0.0244
-0.0211
-0.0122
-0.0198
-0.0205
-0.0093

CP88

0.0187
0.0025
0.0149
0.0041
0.0133
0.0081
0.0065
0.0096
0.0104
0.0071
0.0160
0.0218
0.0145
0.0228

CP109

-0.0156
-0.0490
-0.0525
-0.0325
-0.0276
-0.0230
-0.0300
-0.0320
-0.0343
-0.0290
-0.0228
-0.0251
-0.0259
-0.0188

CP89

-0.0248
-0.0224
-0.0294
-0.0055
-0.0013
-0.0021
-0.0013
-0.0132

0.0010
-0.0013

0.0094

0.0005

0.0092
-0.0104

CP110

0.0205
-0.0385
-0.0121
-0.0383
-0.0254
-0.0261
-0.0294
-0.0316
-0.0383
-0.0319
-0.0236
-0.0088
-0.0216
-0.0117

CP90

0.0094
-0.0158
-0.0215
-0.0084
-0.0009
-0.0035
-0.0034
-0.0008
-0.0002
-0.0019

0.0103

0.0025

0.0053

0.0125

CP111

-0.0513
-0.0588
-0.0515
-0.0406
-0.0381
-0.0309
-0.0306
-0.0403
-0.0422
-0.0367
-0.0269
-0.0212
-0.0182
-0.0147

Table IV. Continued

CP91

-0.0015
-0.0190
-0.0002
-0.0172
-0.0074
-0.0132
-0.0132
-0.0132
-0.0089
-0.0097
-0.0050

0.0041
-0.0067

0.0002

CP112

-0.0733
-0.0517
-0.0396
-0.0379
-0.0339
-0.0277
-0.0250
-0.0320
-0.0333
-0.0301
-0.0219
-0.0068
-0.0085
-0.0048

CP97

-0.0104
-0.0055
0.0008
0.0099
0.0090
0.0118
0.0122
0.0067
0.0129
0.0128
0.0148
0.0174
0.0186
0.0202

CP113

-0.1701
-0.0687
-0.0638
-0.0469
-0.0460
-0.0341
-0.0282
-0.0376
-0.0363
-0.0279
-0.0306
-0.0120
-0.0099
-0.0109

CP98

0.0303
0.0089
0.0170
0.0062
0.0182
0.0132
0.0130
0.0170
0.0157
0.0133
0.0218
0.0249
0.0186
0.0292

CP114

-0.1649
-0.0482
-0.0461
-0.0389
-0.0313
-0.0227
-0.0199
-0.0167
-0.0234
-0.0168
-0.0168
-0.0002
-0.0002

0.0039

CP99

0.0049
-0.0099
0.0115
-0.0043
0.0031
0.0019
0.0038
-0.0003
0.0055
0.0039
0.0069
0.0193
0.0110
0.0161

CP115

-0.2368
-0.0601
-0.0516
-0.0375
-0.0375
-0.0244
-0.0213
-0.0215
-0.0229
-0.0137
-0.0233
-0.0020

0.0009
-0.0035

CP100

0.0068
-0.0141
-0.0335
-0.0053

0.0038

0.0034

0.0056

0.0037

0.0039

0.0011

0.0155

0.0029

0.0111

0.0198

CP116

-0.0111
-0.0241
-0.0538
-0.0108
-0.0056
-0.0077
-0.0063
-0.0062
-0.0096
-0.0128

0.0036
-0.0188
-0.0031

0.0020

CP101

-0.0042
-0.0253
-0.0091
-0.0171
-0.0099
-0.0101
-0.0054
-0.0122
-0.0037
-0.0085
-0.0008

0.0072

0.0035

0.0070

CP117

-0.0188
-0.0307
-0.0241
-0.0206
-0.0166
-0.0194
-0.0185
-0.0196
-0.0186
-0.0212
-0.0128
-0.0132
-0.0165
-0.0109

CP102

0.0207
-0.0194
-0.0123
-0.0189
-0.0048
-0.0107
-0.0065
-0.0064
-0.0043
-0.0097

0.0054

0.0046

0.0036

0.0108

CP118

0.0071
-0.0263
-0.0192
-0.0233
-0.0117
-0.0168
-0.0211
-0.0170
-0.0220
-0.0197
-0.0078
-0.0095
-0.0191
-0.0065

CP103

-0.0156
-0.0363
-0.0393
-0.0209
-0.0158
-0.0165
-0.0120
-0.0162
-0.0103
-0.0155
-0.0025
-0.0100
-0.0013
-0.0001

CP121

-0.1829
-0.0349
0.0012
-0.0250
-0.0165
-0.0087
-0.0106
-0.0055
-0.0017
0.0025
0.0010
0.0187
0.0019
0.0076

CP104

0.0139
-0.0251
-0.0133
-0.0217
-0.0110
-0.0198
-0.0149
-0.0130
-0.0116
-0.0151
-0.0021
-0.0019
-0.0057

0.0010

CP123

-0.0426
-0.0414
-0.0168
-0.0320
-0.0262
-0.0255
-0.0301
-0.0317
-0.0362
-0.0284
-0.0238
-0.0112
-0.0196
-0.0105

CP105

-0.0256
-0.0407
-0.0356
-0.0285
-0.0223
-0.0251
-0.0203
-0.0230
-0.0188
-0.0200
-0.0126
-0.0148
-0.0132
-0.0085

CP124

-0.0276
-0.0301
-0.0280
-0.0260
-0.0134
-0.0144
-0.0225
-0.0189
-0.0240
-0.0182
-0.0072
-0.0106
-0.0141
-0.0007
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Run CP125
69. -0.0603
68. -0.0480
216. -0.0452
8. -0.0299
66. -0.0244
218. -0.0197
214. -0.0241
64. -0.0238
118. -0.0230
15. -0.0162
67. -0.0098
116. -0.0147
17. -0.0133
63. -0.0078
Run CP143
69. 0.0086
68. -0.0126
216. 0.0093
8. -0.0105
66. -0.0003
218. -0.0054
214. -0.0059
64. -0.0038
118.  0.0003
15. -0.0018
67. 0.0044
116. 0.0143
17.  0.0044
63. 0.0105

CP126

-0.0337
-0.0359
-0.0449
-0.0239
-0.0136
-0.0117
-0.0181
-0.0121
-0.0153
-0.0093

0.0014
-0.0090
-0.0058

0.0014

CP144

0.0135
-0.0147
-0.0083
-0.0108

0.0007
-0.0058
-0.0057
-0.0020

0.0000
-0.0015

0.0088

0.0083

0.0058

0.0125

CP129

-0.0118
-0.0254
-0.0042
-0.0153
-0.0098
-0.0114
-0.0084
-0.0131
-0.0053
-0.0084
-0.0028

0.0087

0.0020

0.0039

CP145

-0.0119
-0.0302
-0.0018
-0.0217
-0.0146
-0.0163
-0.0148
-0.0170
-0.0062
-0.0088
-0.0067

0.0075
-0.0011

0.0004

CP130

0.0218
-0.0121
-0.0064
-0.0135

0.0001
-0.0072
-0.0049
-0.0001
-0.0007
-0.0058

0.0085

0.0103

0.0041

0.0148

CP146

0.0242
-0.0151
-0.0181
-0.0142
-0.0012
-0.0086
-0.0084
-0.0022
-0.0016
-0.0042

0.0076

0.0045

0.0058

0.0129

CP131

-0.0096
-0.0296
-0.0177
-0.0203
-0.0133
-0.0169
-0.0126
-0.0144
-0.0083
-0.0120
-0.0034

0.0032
-0.0012

0.0029

CP147

-0.0152
-0.0317
-0.0215
-0.0218
-0.0145
-0.0144
-0.0131
-0.0148
-0.0079
-0.0090
-0.0045
-0.0002

0.0002

0.0020

CP132

0.0158
-0.0217
-0.0205
-0.0202
-0.0065
-0.0139
-0.0112
-0.0063
-0.0054
-0.0089

0.0045

0.0032

0.0003

0.0097

CP148

0.0214
-0.0145
0.0017
-0.0213
-0.0027
-0.0101
-0.0117
-0.0058
-0.0055
-0.0073
0.0020
0.0085
-0.0005
0.0083

Table IV. Continued

CP133

-0.0194
-0.0373
-0.0343
-0.0235
-0.0184
-0.0184
-0.0151
-0.0175
-0.0102
-0.0126
-0.0059
-0.0048
-0.0025
-0.0003

CP149

-0.0053
-0.0267

0.0058
-0.0252
-0.0149
-0.0166
-0.0171
-0.0180
-0.0132
-0.0128
-0.0113

0.0049
-0.0065
-0.0032

CP134

-0.0040
-0.0282
-0.0436
-0.0178
-0.0095
-0.0111
-0.0096
-0.0069
-0.0065
-0.0084

0.0047
-0.0069

0.0020

0.0082

CP150

0.0086
-0.0197

0.0002
-0.0216
-0.0086
-0.0117
-0.0144
-0.0104
-0.0129
-0.0115
-0.0056

0.0020
-0.0066

0.0020

CP135

-0.0154
-0.0315
-0.0224
-0.0258
-0.0154
-0.0157
-0.0157
-0.0156
-0.0109
-0.0123
-0.0062
-0.0029
-0.0048
-0.0010

CP151

-0.0264
-0.0338
-0.0173
-0.0263
-0.0191
-0.0156
-0.0183
-0.0198
-0.0192
-0.0171
-0.0136
-0.0076
-0.0110
-0.0057

CP136

0.0094
-0.0211
-0.0050
-0.0237
-0.0090
-0.0144
-0.0167
-0.0115
-0.0110
-0.0130
-0.0044

0.0018
-0.0063

0.0009

CP152

-0.0063
-0.0282
-0.0007
-0.0265
-0.0155
-0.0171
-0.0214
-0.0167
-0.0199
-0.0183
-0.0114

0.0002
-0.0124
-0.0024

CR13T

-0.0373
-0.0384
-0.0261
-0.0260
-0.0220
-0.0177
-0.0200
-0.0221
-0.0177
-0.0176
-0.0140
-0.0117
-0.0109
-0.0093

CP153

-0.0607
-0.0475
-0.0390
-0.0284
-0.0280
-0.0202
-0.0251
-0.0270
-0.0229
-0.0205
-0.0176
-0.0136
-0.0109
-0.0103

CP138

0.0091
-0.0218

0.0042
-0.0272
-0.0115
-0.0173
-0.0226
-0.0146
-0.0172
-0.0186
-0.0096

0.0001
-0.0136
-0.0037

CP154

-0.0361
-0.0342
-0.0345
-0.0258
-0.0165
-0.0160
-0.0219
-0.0135
-0.0153
-0.0156
-0.0058
-0.0063
-0.0050

0.0022

CP139

-0.0303
-0.0395
-0.0125
-0.0333
-0.0242
-0.0241
-0.0287
-0.0269
-0.0240
-0.0249
-0.0206
-0.0087
-0.0186
-0.0139

CP155

-0.0004
-0.0173
0.0018
-0.0099
-0.0025
-0.0035
-0.0044
-0.0046
-0.0007
-0.0011
0.0048
0.0108
0.0057
0.0103

CP140

-0.0166
-0.0352
-0.0168
-0.0346
-0.0193
-0.0224
-0.0288
-0.0214
-0.0231
-0.0231
-0.0142
-0.0080
-0.0173
-0.0078

CP156

0.0206
-0.0135
-0.0040
-0.0172
-0.0018
-0.0080
-0.0083
-0.0029
-0.0014
-0.0048

0.0066

0.0087

0.0023

0.0122

CP141

-0.0693
-0.0535
-0.0416
-0.0369
-0.0308
-0.0265
-0.0304
-0.0298
-0.0288
-0.0247
-0.0209
-0.0190
-0.0185
-0.0143

CP157

-0.0109
-0.0293
-0.0116
-0.0213
-0.0148
-0.0158
-0.0130
-0.0152
-0.0073
-0.0092
-0.0051

0.0024
-0.0015

0.0007

CP142

0.0343
0.0019
0.0235
-0.0047
0.0104
0.0013
-0.0007
0.0068
0.0080
0.0052
0.0139
0.0234
0.0103
0.0194

CP158

-0.0164
-0.0254
-0.0347
-0.0161
-0.0111
-0.0086
-0.0105
-0.0100
-0.0123
-0.0120
-0.0011
-0.0130
-0.0080

0.0007
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Run

69.
68.
216.
8.
66.
218.
214.
64.
118.
15.
67.
116.
17.
63.

Run

CP159

-0.0331
-0.0392
-0.0130
-0.0317
-0.0228
-0.0230
-0.0251
-0.0245
-0.0238
-0.0195
-0.0148
-0.0075
-0.0194
-0.0099

CP176

-0.1842
-0.0346
-0.0277
-0.0196
-0.0081
-0.0018
-0.0063
0.0077
0.0034
0.0142
0.0105
0.0185
0.0218
0.0225

CP161

-0.1192
-0.0621
-0.0639
-0.0401
-0.0352
-0.0288
-0.0319
-0.0311
-0.0297
-0.0241
-0.0215
-0.0278
-0.0183
-0.0157

CP177

-0.2596
-0.0407
-0.0355
-0.0126
-0.0085
0.0045
0.0005
0.0148
0.0138
0.0263
0.0206
0.0227
0.0335
0.0287

CP162

-0.1221
-0.0374
-0.0433
-0.0320
-0.0192
-0.0194
-0.0215
-0.0115
-0.0164
-0.0084
-0.0066
-0.0129
-0.0083

0.0005

CP178

-0.2078
-0.0039
-0.0146
0.0088
0.0207
0.0290
0.0223
0.0455
0.0429
0.0545
0.0482
0.0501
0.0607
0.0566

CP163

-0.2208
-0.0533
-0.0357
-0.0278
-0.0276
-0.0188
-0.0206
-0.0132
-0.0127

0.0013
-0.0076
-0.0060
-0.0047
-0.0030

CP179

-0.2392
0.0025
0.0072
0.0223
0.0301
0.0397
0.0390
0.0607
0.0625
0.0752
0.0683
0.0739
0.0844
0.0730

CP164

-0.2131
-0.0305
-0.0216
-0.0152
-0.0085
-0.0034
-0.0077
0.0060
0.0055
0.0178
0.0086
0.0100
0.0092
0.0132

CP180

-0.1854
0.0335
0.0697
0.0476
0.0589
0.0664
0.0666
0.0947
0.0950
0.1058
0.1034
0.1199
0.1161
0.1078

CP165

-0.2619
-0.0361
-0.0093
-0.0070
-0.0067
0.0028
0.0029
0.0149
0.0186
0.0316
0.0200
0.0269
0.0255
0.0223

CP181

-0.1326
0.0548
0.0719
0.0776
0.0795
0.0906
0.0947
0.1160
0.1158
0.1310
0.1249
0.1377
0.1441
0.1321

Table IV. Continued

CP166

-0.2107
-0.0024
-0.0040
0.0147
0.0223
0.0263
0.0267
0.0461
0.0492
0.0587
0.0534
0.0467
0.0578
0.0531

CP182

-0.0438
0.0863
0.0732
0.1014
0.1061
0.1174
0.1187
0.1401
0.1382
0.1514
0.1473
0.1500
0.1667
0.1567

CP167

-0.2075
0.0113
0.0120
0.0317
0.0381
0.0462
0.0498
0.0671
0.0705
0.0825
0.0777
0.0709
0.0852
0.0774

CP183

-0.0050
0.1033
0.1051
0.1209
0.1235
0.1376
0.1369
0.1564
0.1577
0.1711
0.1674
0.1738
0.1853
0.1756

CP168

-0.1056
0.0486
0.0439
0.0727
0.0691
0.0772
0.0801
0.0990
0.1008
0.1109
0.1082
0.1034
0.1199
0.1111

CP184

0.1017
0.1497
0.1659
0.1574
0.1661
0.1701
0.1680
0.1904
0.1911
0.2036
0.2077
0.2138
0.2138
0.2100

CP169

-0.0788
0.0558
0.0768
0.0705
0.0771
0.0833
0.0851
0.1062
0.1103
0.1205
0.1167
0.1265
0.1290
0.1207

CP185

0.1719
0.1990
0.1962
0.2105
0.2154
0.2214
0.2189
0.2319
0.2391
0.2478
0.2582
0.2451
0.2567
0.2525

CP170

0.0050
0.0820
0.0901
0.0933
0.1013
0.1055
0.1052
0.1296
0.1294
0.1378
0.1435
0.1408
0.1488
0.1439

CP186

0.3010
0.3020
0.2915
0.2960
0.3123
0.3135
0.3110
0.3252
0.3313
0.3361
0.3513
0.3371
0.3454
0.3451

CP171

0.0851
0.1097
0.1033
0.1172
0.1242
0.1278
0.1269
0.1446
0.1480
0.1576
0.1605
0.1561
0.1688
0.1616

CP188

-0.2294
-0.0100
-0.0008
0.0084
0.0201
0.0259
0.0213
0.0420
0.0404
0.0569
0.0563
0.0462
0.0465
0.0520

CP172

0.1925
0.1742
0.1960
0.1754
0.1859
0.1852
0.1809
0.2001
0.2049
0.2067
0.2203
0.2229
0.2206
0.2186

CP189

-0.1263
0.0571
0.0881
0.0758
0.0817
0.0915
0.0860
0.1108
0.1164
0.1326
0.1280
0.1325
0.1260
0.1222

CP173 CP174

0.2933 -0.0648
0.2868 -0.0336
0.2699 -0.0269
0.2846 -0.0265
0.2982 -0.0160
0.3032 -0.0162
0.3034 -0.0153
0.3091 -0.0110
0.3207 -0.0152
0.3187 -0.0110
0.3302 -0.0049
0.3231 0.0027
0.3388 -0.0016
0.3298 0.0062

CP190 CP191

0.0045 0.1779
0.1128 0.2002
0.0951 0.1954
0.1245 0.2085
0.1310 0.2154
0.1391 0.2238
0.1322 0.2195
0.1663 0.2359
0.1598 0.2397
0.1726  0.2474
0.1807 0.2564
0.1576 0.2523
0.1739 0.2655
0.1754 0.2581

CP175

-0.1457
-0.0434
-0.0444
-0.0272
-0.0189
-0.0140
-0.0141
-0.0085
-0.0095
-0.0025
-0.0029

0.0014

0.0060

0.0081

CP193

-0.2839
-0.0658
-0.0579
-0.0298
-0.0322
-0.0188
-0.0193
-0.0129
-0.0174

0.0000
-0.0191

0.0030

0.0064

0.0030
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Run

69.
68.
216.
8.
66.
218.
214.
64.
118.
15.
67.
116.
17.
63.

CP194

-0.2377
-0.0378
-0.0337
-0.0128
-0.0090
-0.0022
-0.0024
0.0159
0.0037
0.0192
0.0066
0.0234
0.0270
0.0269

CP210

-0.0961
0.0769
0.0728
0.0854
0.1024
0.0995
0.0951
0.1285
0.1250
0.1336
0.1480
0.1222
0.1235
0.1353

CP195

-0.2889
-0.0499
-0.0475
-0.0101
-0.0165
0.0012
-0.0002
0.0130
0.0055
0.0232
0.0043
0.0188
0.0369
0.0243

CP211

-0.0369
0.1139
0.1018
0.1406
0.1434
0.1591
0.1520
0.1808
0.1836
0.1917
0.1918
0.2001
0.2219
0.2042

CP196

0.2410
0.0269
0.0127
0.0029
0.0024
0.0112
0.0091
0.0332
0.0178
0.0351
0.0218
0.0401
0.0472
0.0410

CP212

0.2461
0.0192
0.0099
0.0046
0.0114
0.0147
0.0178
0.0351
0.0245
0.0298
0.0294
0.0349
0.0361
0.0392

CP197

-0.2817

0.0359
0.0401
0.0025

-0.0023

0.0168
0.0149
0.0288
0.0247
0.0397
0.0243
0.0287
0.0515
0.0387

CP213

0.2781
0.0230
0.0004
0.0059
0.0110
0.0173
0.0191
0.0304
0.0279
0.0374
0.0333
0.0394
0.0341
0.0354

CP198

-0.2189
-0.0090
0.0038
0.0166
0.0252
0.0338
0.0238
0.0525
0.0410
0.0544
0.0468
0.0552
0.0618
0.0580

CP214

-0.2317
-0.0063
0.0133
0.0141
0.0223
0.0238
0.0185
0.0418
0.0342
0.0482
0.0500
0.0468
0.0354
0.0475

CP199

-0.2264
-0.0047

0.0265
0.0159
0.0289
0.0347
0.0259
0.0522
0.0457
0.0596
0.0484
0.0654
0.0559
0.0554

CP215
0.2604

-0.0156

0.0038
0.0157
0.0191
0.0280
0.0267
0.0418
0.0392
0.0568
0.0540
0.0452
0.0429
0.0505

Table TV. Continued

CP200

-0.1746

0.0219
0.0426
0.0360
0.0493
0.0450
0.0335
0.0666
0.0613
0.0695
0.0713
0.0692
0.0563
0.0675

CP216

0.1743
0.0320
0.0447
0.0498
0.0629
0.0598
0.0497
0.0764
0.0665
0.0828
0.0878
0.0711
0.0537
0.0767

CP201

-0.1889
0.0205
0.0263
0.0457
0.0515
0.0507
0.0358
0.0612
0.0630
0.0735
0.0777
0.0489
0.0435
0.0604

CP217

-0.2103
0.0232
0.0409
0.0480
0.0567
0.0580
0.0503
0.0725
0.0678
0.0862
0.0883
0.0736
0.0574
0.0744

CP202

-0.0930

0.0551
0.0761
0.0516
0.0752
0.0570
0.0380
0.0714
0.0713
0.0803
0.0979
0.0646
0.0380
0.0689

CP218

0.1431
0.0499
0.0647
0.0590
0.0774
0.0734
0.0726
0.1025
0.0926
0.1104
0.1144
0.1113
0.0946
0.1090

CP203

-0.1098

0.0384
0.0373
0.0505
0.0633
0.0493
0.0339
0.0544
0.0638
0.0690
0.0916
0.0360
0.0284
0.0555

CP219

0.1578
0.0419
0.0569
0.0649
0.0754
0.0789
0.0757
0.1019
0.0972
0.1163
0.1143
0.1148
0.1026
0.1119

CP204 CP205

-0.0399  0.0654
0.0621 0.1785
0.0574 0.1792
0.0669 0.1903
0.0848 0.1985
0.0648 0.2053
0.0524 0.1919
0.0771 0.2190
0.0812 0.2303
0.0845 0.2264
0.1134 0.2429
0.0679 0.2254
0.0689 0.2424
0.0860 0.2288

CP220 CP221

-0.0100 -0.0551
0.1134 0.1062
0.1232  0.0926
0.1116 0.1269
0.1321 0.1315
0.1159 0.1362
0.1139 0.1335
0.1427 0.1618
0.1405 0.1591
0.1484 0.1682
0.1648 0.1771
0.1531 0.1698
0.1451 0.1830
0.1537 0.1786

CP206

-0.2461
-0.0089
-0.0001
0.0127
0.0203
0.0234
0.0196
0.0404
0.0317
0.0438
0.0459
0.0383
0.0348
0.0435

CP222

0.0478
0.1452
0.1605
0.1464
0.1626
0.1710
0.1666
0.1999
0.1929
0.2069
0.2028
0.2364
0.2330
0.2263

CP207

-0.2772
-0.0107
-0.0101

0.0291
0.0230
0.0351
0.0296
0.0478
0.0415
0.0582
0.0554
0.0445
0.0442
0.0521

CP223

0.0678
0.1613
0.1553
0.1719
0.1823
0.1984
0.1966
0.2169
0.2142
0.2293
0.2222
0.2454
0.2530
0.2470

CP208

-0.2262
0.0142
0.0183
0.0457
0.0481
0.0508
0.0470
0.0719
0.0621
0.0801
0.0827
0.0671
0.0581
0.0743

CP225

0.0856
0.2397
0.2292
0.2562
0.2599
0.2958
0.2793
0.2964
0.3236
0.3301
0.3177
0.3176
0.3317
0.3170

CP209

-0.2201
0.0201
0.0293
0.0548
0.0573
0.0644
0.0580
0.0798
0.0794
0.0985
0.0972
0.0800
0.0771
0.0851

CP226

0.1203
0.2050
0.1971
0.2090
0.2207
0.2532
0.2364
0.2607
0.2734
0.2826
0.2646
0.2938
0.3074
0.2924
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Run CP227

69.
68.
216.
8.
66.
218.
214.
64.
118.
15.

0.0762
0.1792
0.1721
0.2031
0.1982
0.2396
0.2318
0.2485
0.2589
0.2666
0.2362
0.2871
0.3150
0.2813

Run CP243

0.1914
0.2340
0.2165
0.2399
0.2444
0.2710
0.2663
0.2779
0.2942
0.2825
0.2883
0.3036
0.3163
0.2991

CP228

0.1183
0.2094
0.2120
0.2101
0.2173
0.2537
0.2438
0.2635
0.2744
0.2787
0.2527
0.3020
0.3102
0.2859

CP244

0.2730
0.2609
0.2471
0.2606
0.2736
0.2865
0.2742
0.2660
0.3013
0.2901
0.3029
0.2969
0.3065
0.2893

CP229

0.0653
0.2008
0.1861
0.2141
0.2149
0.2565
0.2420
0.2560
0.2746
0.2785
0.2678
0.2661
0.2788
0.2632

CP245

-0.2054
-0.0625
-0.0635
-0.0431
-0.0342
-0.0220
-0.0337
-0.0317
-0.0189
-0.0177
-0.0092
-0.0324
-0.0289
-0.0150

CP230

0.1022
0.2188
0.1940
0.2152
0.2297
0.2522
0.2319
0.2575
0.2716
0.2726
0.2888
0.2425
0.2393
0.2491

CP246

-0.2457
-0.0285
-0.0311
-0.0184
-0.0020
0.0073
-0.0033
0.0082
0.0177
0.0192
0.0240
-0.0021
-0.0020
0.0116

CP231

0.0902
0.2093
0.1972
0.2036
0.2229
0.2350
0.2172
0.2384
0.2570
0.2597
0.2814
0.2296
0.2159
0.2333

CP247

-0.1947
0.0145
0.0189
0.0255
0.0376
0.0533
0.0471
0.0601
0.0672
0.0710
0.0626
0.0712
0.0749
0.0703

CP232

0.1015
0.2107
0.1831
0.2064
0.2296
0.2448
0.2356
0.2521
0.2655
0.2636
0.2820
0.2500
0.2524
0.2570

CP248

-0.0736
0.0345
0.0489
0.0370
0.0472
0.0642
0.0554
0.0681
0.0676
0.0690
0.0536
0.1075
0.1092
0.0976

Table IV.

CP233

0.0878
0.2463
0.2243
0.2543
0.2637
0.2976
0.2905
0.3026
0.3180
0.3156
0.3167
0.3200
0.3237
0.3168

CP249

-0.2069
-0.0391
-0.0263
-0.0229
-0.0136
0.0037
-0.0072
-0.0042
0.0089
0.0095
0.0031
0.0144
0.0103
0.0104

CP234

0.0792
0.1547
0.1484
0.1546
0.1708
0.1940
0.1869
0.2109
0.2250
0.2215
0.2231
0.2251
0.2305
0.2211

CP250

-0.2448
-0.0085
-0.0109
0.0097
0.0234
0.0388
0.0322
0.0459
0.0431
0.0506
0.0449
0.0441
0.0480
0.0489

Continued

CP235

0.1868
0.2388
0.2219
0.2381
0.2541
0.2735
0.2565
0.2732
0.2897
0.2897
0.3033
0.2808
0.2850
0.2910

CP251

-0.1960
0.0297
0.0363
0.0567
0.0604
0.0811
0.0807
0.0923
0.0989
0.1050
0.0929
0.1101
0.1162
0.1077

CP236

0.1887
0.2197
0.1981
0.2131
0.2330
0.2486
0.2319
0.2514
0.2612
0.2635
0.2803
0.2564
0.2610
0.2713

CP252

-0.0475
0.0947
0.0909
0.1074
0.1208
0.1396
0.1379
0.1541
0.1640
0.1712
0.1671
0.1705
0.1790
0.1756

CP237

0.1560
0.1846
0.1792
0.1835
0.1983
0.2178
0.2056
0.2192
0.2325
0.2361
0.2416
0.2396
0.2428
0.2424

CP257

-0.0233
-0.2041
-0.1793
-0.2082
-0.1959
-0.2557
-0.2641
-0.2732
-0.2692
-0.2828
-0.2395
-0.2391
-0.2665
-0.2195

CP238

0.1665
0.1739
0.1567
0.1741
0.1889
0.2067
0.1974
0.2142
0.2241
0.2231
0.2318
0.2223
0.2354
0.2333

CP258

0.0045
-0.0795
-0.0808
-0.0885
-0.0667
-0.1086
-0.1213
-0.1161
-0.1216
-0.1247
-0.0915
-0.1104
-0.1234
-0.0831

CP239

0.1542
0.1654
0.1599
0.1680
0.1797
0.1980
0.1869
0.2022
0.2210
0.2133
0.2213
0.2177
0.2273
0.2198

CP259

-0.0301
-0.0620
-0.0574
-0.0527
-0.0372
-0.0677
-0.0756
-0.0726
-0.0731
-0.0737
-0.0484
-0.0631
-0.0694
-0.0432

CP240

0.1630
0.1718
0.1538
0.1765
0.1872
0.2042
0.1930
0.2119
0.2254
0.2178
0.2313
0.2181
0.2315
0.2283

CP260

-0.0001
-0.0275
-0.0057
-0.0384
-0.0059
-0.0448
-0.0573
-0.0389
-0.0452
-0.0476
-0.0172
-0.0194
-0.0447
-0.0118

CP241

0.1382
0.1723
0.1672
0.1835
0.1901
0.2119
0.2052
0.2152
0.2333
0.2266
0.2329
0.2371
0.2456
0.2364

CP261

-0.0472
-0.0378
-0.0234
-0.0305
-0.0055
-0.0372
-0.0485
-0.0333
-0.0341
-0.0355
-0.0076
-0.0171
-0.0291
-0.0065

CP242

0.2109
0.2199
0.2030
0.2147
0.2309
0.2470
0.2424
0.2603
0.2688
0.2601
0.2712
0.2795
0.2901
0.2815

CP262

-0.0260
-0.0215
-0.0247
-0.0186

0.0146
-0.0222
-0.0348
-0.0096
-0.0173
-0.0194

0.0174
-0.0068
-0.0120

0.0145



02

Run

69.
68.

Run

69.
68.
216.

66.
218.
214.

118.
15.
67.

116.

63.

CP263

-0.1476
-0.0358
-0.0348
-0.0161
-0.0141
-0.0023
0.0000
0.0010
0.0053
0.0114
0.0072
0.0152
0.0210
0.0182

CP279

0.3050
0.3981
0.4087
0.3743
0.4015
0.4033
0.4084
0.4177
0.4280
0.4304
0.4174
0.4432
0.4300
0.4140

CP264

-0.1278
-0.0236
-0.0247
-0.0113
-0.0043
0.0030
0.0048
0.0114
0.0124
0.0178
0.0168
0.0229
0.0277
0.0284

CP280

0.3108
0.3842
0.3609
0.3863
0.4023
0.3880
0.3881
0.4136
0.4403
0.4080
0.4363
0.3409
0.3392
0.3710

CP265

-0.1460
-0.0303
-0.0171
-0.0104
-0.0072
0.0038
0.0060
0.0104
0.0154
0.0216
0.0165
0.0297
0.0320
0.0302

CP281

0.3107
0.3448
0.3455
0.3402
0.3567
0.3286
0.3106
0.3341
0.3708
0.3380
0.3980
0.2645
0.2266
0.2910

CP266

-0.0941
-0.0106
-0.0171
0.0002
0.0103
0.0129
0.0151
0.0258
0.0253
0.0308
0.0345
0.0348
0.0426
0.0464

CP282

0.3643
0.2973
0.2955
0.2819
0.3047
0.2600
0.2442
0.2712
0.2971
0.2726
0.3429
0.2108
0.1814
0.2449

CP267

-0.0922
-0.0119
0.0010
-0.0009
0.0102
0.0091
0.0112
0.0183
0.0217
0.0277
0.0320
0.0384
0.0353
0.0414

CP283

0.2885
0.2672
0.2715
0.2715
0.2818
0.2665
0.2676
0.2851
0.3055
0.2921
0.3172
0.2555
0.2578
0.2764

CP268

-0.0307
0.0031
0.0263

-0.0045
0.0207
0.0025
0.0011
0.0140
0.0130
0.0168
0.0334
0.0336
0.0140
0.0364

CP284

0.2002
0.3010
0.3146
0.2917
0.3089
0.3118
0.3091
0.3465
0.3599
0.3361
0.3334
0.3411
0.3484
0.3360

Table IV. Concluded

CP269

-0.0445
-0.0251
-0.0124
-0.0170
-0.0016
-0.0200
-0.0239
-0.0203
-0.0160
-0.0139

0.0081
-0.0154
-0.0246

0.0025

CP270

0.0039
-0.0374
-0.0083
-0.0473
-0.0248
-0.0613
-0.0698
-0.0629
-0.0665
-0.0663
-0.0364
-0.0509
-0.0806
-0.0404

CP271

-0.0213
-0.0684
-0.0406
-0.0698
-0.0569
-0.0915
-0.1008
-0.1011
-0.1033
-0.1032
-0.0810
-0.0862
-0.1105
-0.0804

CP272

-0.0292
-0.0709
-0.0832
-0.0584
-0.0498
-0.0781
-0.0863
-0.0850
-0.0887
-0.0902
-0.0619
-0.0935
-0.0902
-0.0643

CP273

-0.0867
0.0108
0.0266

-0.0215
0.0073

-0.0146

-0.0110

-0.0088
0.0030
0.0106
0.0010
0.0401
0.0045
0.0166

CP274

-0.0003
-0.0594
-0.0394
-0.0662
-0.0470
-0.0811
-0.0893
-0.0820
-0.0924
-0.0941
-0.0690
-0.0676
-0.0863
-0.0595

CP275

0.2806
0.2609
0.2753
0.2540
0.2600
0.2834
0.2838
0.2856
0.2867
0.2960
0.2723
0.3417
0.3420
0.3205

CP276

0.3623
0.2805
0.3263
0.2361
0.2586
0.2819
0.2833
0.2882
0.2686
0.2804
0.2341
0.3920
0.3762
0.3408

CP277

0.2927
0.3111
0.3051
0.3090
0.2933
0.3588
0.3696
0.3500
0.3471
0.3603
0.2954
0.4292
0.4554
0.3928

CP278

0.3235
0.3789
0.3881
0.3549
0.3652
0.4017
0.4109
0.4081
0.4083
0.4169
0.3718
0.4735
0.4734
0.4290
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Run

74.
273.
39.
136.
173.
41.
236.
172.
240.
37.
272.
38.
140.
271.

My Roo x 1076

0.30
0.59
0.60
0.60
0.80
0.80
0.80
0.85
0.85
0.85
0.89
0.90
0.90
0.95

CP11

-0.1120
-0.0846
-0.0930
-0.0758
-0.0830
-0.0678
-0.0667
-0.0788
-0.0625
-0.0660
-0.0606
-0.0576
-0.0479
-0.0285

00 1 09 1 00 1 00 1 i
VWODIOWOHOWUIsOOCO

CP12

-0.0830
-0.0694
-0.0717
-0.0617
-0.0681
-0.0512
-0.0512
-0.0592
-0.0464
-0.0492
-0.0432
-0.0415
-0.0341
0.0020

Poo

1065.1
757.5
799.8

1666.9
513.2

1213.6

1393.0
545.1

1117.3

1324.2
518.6
571.1

1025.4
516.3

CP13

-0.0875
-0.0547
-0.0469
-0.0362
-0.0452
-0.0305
-0.0292
-0.0368
-0.0251
-0.0204
-0.0217
-0.0111
-0.0097

0.0191

Ptoo

1132.3
962.2
1020.4
2124.0
784.2
1846.0
2123.6
870.8
1794.0
2121.2
869.6
966.6
1733.0
921.0

CP14

-0.0471
-0.0360
-0.0373
-0.0334
-0.0300
-0.0253
-0.0254
-0.0203
-0.0208
-0.0189
-0.0082
-0.0100
-0.0103

0.0294

Table V. Pressure Coefficients for I/h = 11.7 Cavity

oo

65.7
187.5
201.8
418.2
231.4
540.8
624.2
273.2
566.5
667.9
288.9
324.3
580.5
324.9

CP15

-0.0476
-0.0240
-0.0373
-0.0187
-0.0217
-0.0065
-0.0060
-0.0182
-0.0025
-0.0084
-0.0076
-0.0091

0.0017

0.0254

Ttoo

83.7
82.4
89.9
88.3
85.7
115.0
97.4
118.0
115.7
110.7
116.9
95.8
1127
117.6

CP16

-0.0762
-0.0581
-0.0625
-0.0541
-0.0548
-0.0401
-0.0403
-0.0488
-0.0364
-0.0380
-0.0407
-0.0386
-0.0318
-0.0176

CP1

0.7999
0.9715
0.9341
0.9671
1.1199
1.1110
1.1154
1.1617
1.1554
1.1524
1.2067
1.1814
1.1897
1.2455

CP17

-0.0901
-0.0554
-0.0613
-0.0413
-0.0499
-0.0339
-0.0313
-0.0484
-0.0304
-0.0317
-0.0407
-0.0350
-0.0267
-0.0224

CP2

-0.2404
-0.2143
-0.2413
-0.3027
-0.2977
-0.3226
-0.3500
-0.2696
-0.2936
-0.3307
-0.2005
-0.1866
-0.2023
-0.1047

CP18

-0.0452
-0.0374
-0.0375
-0.0328
-0.0346
-0.0263
-0.0266
-0.0267
-0.0241
-0.0236
-0.0209
-0.0214
-0.0212
-0.0118

CP3

-0.2871
-0.2962
-0.3043
-0.2959
-0.3678
-0.3702
-0.3710
-0.4267
-0.4529
-0.4712
-0.4195
-0.4600
-0.4862
-0.3148

CP19

-0.0749
-0.0453
-0.0489
-0.0366
-0.0392
-0.0293
-0.0279
-0.0366
-0.0268
-0.0260
-0.0298
-0.0263
-0.0236
-0.0215

CP4

-0.2163
-0.2250
-0.2363
-0.2198
-0.2834
-0.2584
-0.2613
-0.3087
-0.2844
-0.2985
-0.4270
-0.4206
-0.4222
-0.3265

CP20

-0.0597
-0.0490
-0.0271
-0.0341
-0.0340
-0.0287
-0.0284
-0.0211
-0.0244
-0.0124
-0.0130
-0.0016
-0.0133
-0.0102

CP5

-0.2275
-0.2183
-0.2123
-0.2012
-0.2632
-0.2401
-0.2387
-0.2834
-0.2589
-0.2590
-0.4121
-0.3905
-0.3936
-0.3786

CP21

-0.0687
-0.0314
-0.0600
-0.0331
-0.0286
-0.0147
-0.0137
-0.0281
-0.0105
-0.0226
-0.0188
-0.0294
-0.0118
-0.0059

CP6

-0.1705
-0.1771
-0.1737
-0.1702
-0.2101
-0.1962
-0.1972
-0.2172
-0.2071
-0.2077
-0.2667
-0.2362
-0.2306
-0.3702

CP33

-0.0878
-0.0525
-0.0536
-0.0396
-0.0392
-0.0294
-0.0263
-0.0370
-0.0246
-0.0213
-0.0268
-0.0210
-0.0177
-0.0211

CPT

-0.1578
-0.1453
-0.1483
-0.1083
-0.1555
-0.1480
-0.1392
-0.1623
-0.1481
-0.1421
-0.1661
-0.1503
-0.1458
-0.3794

CP34

-0.0755
-0.0601
-0.0534
-0.0569
-0.0463
-0.0419
-0.0432
-0.0336
-0.0364
-0.0341
-0.0232
-0.0248
-0.0286
-0.0218

CP8

-0.0979
-0.0976
-0.0820
-0.0819
-0.1026
-0.0900
-0.0896
-0.0954
-0.0895
-0.0815
-0.0839
-0.0696
-0.0721
-0.2959

CP35

-0.1054
-0.0794
-0.0737
-0.0701
-0.0614
-0.0587
-0.0562
-0.0553
-0.0522
-0.0454
-0.0421
-0.0384
-0.0410
-0.0389

CP9

-0.1020
-0.0816
-0.0853
-0.0712
-0.0849
-0.0692
-0.0688
-0.0816
-0.0661
-0.0682
-0.0637
-0.0580
-0.0492
-0.1806

CP36

-0.0652
-0.0580
-0.0478
-0.0581
-0.0486
-0.0499
-0.0514
-0.0387
-0.0461
-0.0428
-0.0306
-0.0297
-0.0391
-0.0337

CP10

-0.0732
-0.0667
-0.0671
-0.0601
-0.0674
-0.0552
-0.0562
-0.0583
-0.0509
-0.0517
-0.0404
-0.0383
-0.0335
-0.0663

CP37

-0.0818
-0.0592
-0.0754
-0.0568
-0.0628
-0.0486
-0.0476
-0.0626
-0.0475
-0.0510
-0.0528
-0.0575
-0.0465
-0.0539
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74.
273.
39.
136.
173.
41.
236.
172.
240.
37.
212.
38.
140.
271.

CP38

-0.0498
-0.0470
-0.0390
-0.0423
-0.0505
-0.0463
-0.0460
-0.0455
-0.0462
-0.0424
-0.0391
-0.0373
-0.0420
-0.0448

CP68

0.0361
0.0402
0.0510
0.0486
0.0306
0.0343
0.0340
0.0345
0.0271
0.0308
0.0308
0.0344
0.0234
0.0188

CP39

-0.0186
0.0017
0.0069
0.0119

-0.0051
0.0011
0.0027

-0.0039

-0.0027
0.0010

-0.0032
0.0005

-0.0040

-0.0136

CP80

-0.1467
-0.1319
-0.1225
-0.1185
-0.1155
-0.1023
-0.1008
-0.1047
-0.0942
-0.0873
-0.0866
-0.0820
-0.0791
-0.0819

CP40

0.0371
0.0569
0.0541
0.0568
0.0646
0.0653
0.0656
0.0708
0.0650
0.0658
0.0741
0.0713
0.0641
0.0668

CP84

-0.1480
-0.1300
-0.1316
-0.1242
-0.1149
-0.1007
-0.0991
-0.1044
-0.0920
-0.0908
-0.0846
-0.0865
-0.0801
-0.0773

CP41

-0.0788
-0.0479
-0.0615
-0.0420
-0.0414
-0.0298
-0.0260
-0.0364
-0.0279
-0.0273
-0.0265
-0.0309
-0.0250
-0.0253

CP85

-0.1681
-0.1395
-0.1374
-0.1255
-0.1204
-0.1059
-0.1022
-0.1121
-0.0968
-0.0923
-0.0922
-0.0892
-0.0829
-0.0849

CP42

-0.0376
-0.0347
-0.0310
-0.0310
-0.0414
-0.0351
-0.0351
-0.0364
-0.0357
-0.0333
-0.0310
-0.0318
-0.0330
-0.0374

CP97

-0.1657
-0.1317
-0.1321
-0.1187
-0.1135
-0.1019
-0.0985
-0.1093
-0.0928
-0.0886
-0.0898
-0.0842
-0.0774
-0.0810

CP43

0.0172
0.0480
0.0576
0.0575
0.0620
0.0619
0.0634
0.0678
0.0625
0.0688
0.0712
0.0765
0.0651
0.0624

CP98

-0.1486
-0.1321
-0.1197
-0.1186
-0.1160
-0.1025
-0.1012
-0.1021
-0.0944
-0.0870
-0.0842
-0.0809
-0.0790
-0.0796

Table V. Continued

CP44

-0.1378
-0.1224
-0.1197
-0.1148
-0.1061
-0.0946
-0.0943
-0.0940
-0.0859
-0.0825
-0.0754
-0.0760
-0.0710
-0.0683

CP99

-0.1684
-0.1405
-0.1287
-0.1221
-0.1218
-0.1094
-0.1066
-0.1163
-0.1010
-0.0905
-0.0981
-0.0861
-0.0841
-0.0926

CP45

-0.1590
-0.1308
-0.1309
-0.1184
-0.1157
-0.1001
-0.0973
-0.1084
-0.0923
-0.0883
-0.0899
-0.0858
-0.0773
-0.0817

CP100

-0.1343
-0.1185
-0.1306
-0.1174
-0.1117
-0.0920
-0.0901
-0.1033
-0.0856
-0.0885
-0.0843
-0.0900
-0.0781
-0.0760

CP46

-0.1278
-0.1108
-0.1352
-0.1140
-0.1029
-0.0833
-0.0837
-0.0929
-0.0762
-0.0824
-0.0742
-0.0855
-0.0666
-0.0616

CP101

-0.1708
-0.1411
-0.1328
-0.1243
-0.1211
-0.1092
-0.1055
-0.1145
-0.0990
-0.0911
-0.0954
-0.0870
-0.0835
-0.0884

CP47

-0.1441
-0.1191
-0.1361
-0.1142
-0.1044
-0.0873
-0.0849
-0.0959
-0.0789
-0.0823
-0.0749
-0.0821
-0.0676
-0.0619

CP102

-0.1488
-0.1348
-0.1245
-0.1219
-0.1161
-0.1047
-0.1031
-0.1035
-0.0948
-0.0885
-0.0844
-0.0823
-0.0801
-0.0790

CP48

-0.1460
-0.1327
-0.1143
-0.1152
-0.1102
-0.1020
-0.0989
-0.0977
-0.0918
-0.0834
-0.0781
-0.0707
-0.0740
-0.0726

CP103

-0.1631
-0.1373
-0.1387
-0.1265
-0.1183
-0.1050
-0.1020
-0.1115
-0.0951
-0.0938
-0.0913
-0.0908
-0.0827
-0.0825

CP49

-0.1650
-0.1261
-0.1487
-0.1173
-0.1167
-0.0955
-0.0930
-0.1132
-0.0877
-0.0930
-0.0928
-0.0988
-0.0798
-0.0805

CP104

-0.1575
-0.1431
-0.1320
-0.1314
-0.1184
-0.1096
-0.1077
-0.1066
-0.0990
-0.0939
-0.0878
-0.0832
-0.0826
-0.0812

CP50

-0.1333
-0.1243
-0.1150
-0.1129
-0.1069
-0.0948
-0.0943
-0.0924
-0.0858
-0.0814
-0.0740
-0.0721
-0.0710
-0.0673

CP105

-0.1831
-0.1473
-0.1469
-0.1339
-0.1244
-0.1107
-0.1087
-0.1166
-0.1012
-0.0993
-0.0972
-0.0930
-0.0863
-0.0875

CP65

-0.1674
-0.1363
-0.1364
-0.1236
-0.1215
-0.1071
-0.1049
-0.1195
-0.0995
-0.0962
-0.0996
-0.0943
-0.0864
-0.0909

CP106

-0.1487
-0.1317
-0.1385
-0.1289
-0.1157
-0.1032
-0.1018
-0.1064
-0.0946
-0.0953
-0.0864
-0.0906
-0.0826
-0.0768

CP66

-0.1460
-0.1245
-0.1341
-0.1250
-0.1140
-0.0951
-0.0962
-0.1030
-0.0874
-0.0921
-0.0830
-0.0919
-0.0787
-0.0737

CP107

-0.1641
-0.1353
-0.1350
-0.1262
-0.1201
-0.1074
-0.1050
-0.1123
-0.0986
-0.0960
-0.0931
-0.0905
-0.0847
-0.0835

CP67

-0.1389
-0.1169
-0.1146
-0.1098
-0.1106
-0.1001
-0.0996
-0.1058
-0.0925
-0.0891
-0.0888
-0.0840
-0.0790
-0.0804

CP108

-0.1180
-0.1079
-0.1098
-0.1052
-0.1056
-0.0937
-0.0928
-0.0966
-0.0863
-0.0868
-0.0799
-0.0822
-0.0757
-0.0707
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74.
273.
39.
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37.
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140.
271.

CP109

-0.0701
-0.0547
-0.0624
-0.0486
-0.0741
-0.0605
-0.0603
-0.0726
-0.0597
-0.0626
-0.0622
-0.0623
-0.0564
-0.0563

CP136

-0.1738
-0.1572
-0.1436
-0.1420
-0.1346
-0.1249
-0.1254
-0.1199
-0.1141
-0.1056
-0.1000
-0.0954
-0.0945
-0.0933

CP110

-0.0047
-0.0047

0.0114

0.0089
-0.0208
-0.0186
-0.0193
-0.0177
-0.0227
-0.0167
-0.0171
-0.0092
-0.0202
-0.0242

CP137

-0.1518
-0.1269
-0.1208
-0.1141
-0.1240
-0.1105
-0.1091
-0.1178
-0.1045
-0.1001
-0.1007
-0.0965
-0.0908
-0.0930

CP111

0.0212
0.0451
0.0385
0.0510
0.0300
0.0376
0.0379
0.0269
0.0298
0.0293
0.0261
0.0260
0.0242
0.0166

CP138

-0.0412
-0.0562
-0.0354
-0.0469
-0.0791
-0.0737
-0.0767
-0.0727
-0.0750
-0.0665
-0.0664
-0.0594
-0.0660
-0.0683

CP112

0.0574
0.0745
0.0732
0.0818
0.0736
0.0779
0.0778
0.0753
0.0728
0.0760
0.0742
0.0739
0.0691
0.0618

CP139

0.0409

0.0270

0.0425

0.0344
-0.0222
-0.0182
-0.0170
-0.0277
-0.0298
-0.0215
-0.0341
-0.0239
-0.0308
-0.0425

CP113

0.0524
0.0907
0.0808
0.1010
0.0988
0.1080
0.1095
0.1009
0.1058
0.1076
0.1031
0.1026
0.1033
0.0944

CP140

0.1400
0.1165
0.1254
0.1198
0.0559
0.0569
0.0578
0.0476
0.0369
0.0417
0.0285
0.0339
0.0241
0.0088

CP114

0.1076
0.1254
0.1199
0.1265
0.1355
0.1404
0.1410
0.1463
0.1412
0.1446
0.1508
0.1454
0.1427
0.1408

CP141

0.1547
0.1697
0.1639
0.1715
0.1204
0.1249
0.1254
0.1056
0.0996
0.0986
0.0808
0.0834
0.0757
0.0555

CP115

0.1042
0.1443
0.1364
0.1487
0.1604
0.1644
0.1665
0.1676
0.1680
0.1724
0.1737
0.1720
0.1709
0.1666

CP142

-0.1512
-0.1394
-0.1207
-0.1240
-0.1191
-0.1126
-0.1118
-0.1076
-0.1032
-0.0926
-0.0896
-0.0813
-0.0846
-0.0868

Table V. Continued

CP123

0.0760
0.0831
0.0913
0.0947
0.0513
0.0538
0.0533
0.0433
0.0397
0.0443
0.0335
0.0411
0.0313
0.0165

CP143

-0.1711
-0.1466
-0.1306
-0.1274
-0.1259
-0.1165
-0.1131
-0.1179
-0.1068
-0.0965
-0.0989
-0.0888
-0.0887
-0.0948

CP124

0.1624
0.1489
0.1453
0.1444
0.0857
0.0887
0.0872
0.0736
0.0665
0.0640
0.0568
0.0555
0.0491
0.0375

CP144

-0.1499
-0.1351
-0.1301
-0.1262
-0.1218
-0.1095
-0.1075
-0.1143
-0.1033
-0.0988
-0.0948
-0.0920
-0.0887
-0.0897

CP129

-0.1773
-0.1452
-0.1340
-0.1248
-0.1223
-0.1136
-0.1099
-0.1177
-0.1038
-0.0941
-0.0988
-0.0869
-0.0857
-0.0928

CP145

-0.1882
-0.1552
-0.1395
-0.1318
-0.1319
-0.1216
-0.1167
-0.1261
-0.1135
-0.1014
-0.1069
-0.0935
-0.0927
-0.1034

CP130

-0.1495
-0.1354
-0.1245
-0.1225
-0.1175
-0.1032
-0.1028
-0.1023
-0.0946
-0.0883
-0.0837
-0.0821
-0.0789
-0.0791

CP146

-0.1419
-0.1296
-0.1282
-0.1261
-0.1167
-0.1075
-0.1043
-0.1064
-0.0991
-0.0955
-0.0875
-0.0872
-0.0837
-0.0828

CP131

-0.1667
-0.1430
-0.1365
-0.1271
-0.1240
-0.1121
-0.1079
-0.1189
-0.1035
-0.0963
-0.0994
-0.0910
-0.0872
-0.0935

CP147

-0.1787
-0.1476
-0.1429
-0.1347
-0.1266
-0.1140
-0.1114
-0.1188
-0.1042
-0.0992
-0.0988
-0.0935
-0.0880
-0.0910

CP132

-0.1491
-0.1351
-0.1286
-0.1258
-0.1196
-0.1061
-0.1050
-0.1092
-0.0982
-0.0946
-0.0901
-0.0882
-0.0847
-0.0847

CP148

-0.1693
-0.1569
-0.1404
-0.1432
-0.1286
-0.1192
-0.1181
-0.1136
-0.1090
-0.0975
-0.0942
-0.0879
-0.0899
-0.0872

CP133

-0.1734
-0.1424
-0.1421
-0.1298
-0.1253
-0.1103
-0.1074
-0.1199
-0.1018
-0.0990
-0.0998
-0.0956
-0.0883
-0.0921

CP149

-0.1968
-0.1704
-0.1489
-0.1456
-0.1398
-0.1318
-0.1294
-0.1279
-0.1201
-0.1051
-0.1079
-0.0954
-0.0974
-0.1013

CP134

-0.1455
-0.1284
-0.1386
-0.1290
-0.1175
-0.1001
-0.1000
-0.1095
-0.0929
-0.0974
-0.0888
-0.0945
-0.0836
-0.0787

CP150

-0.1301
-0.1258
-0.1109
-0.1151
-0.1184
-0.1109
-0.1120
-0.1060
-0.1027
-0.0948
-0.0909
-0.0850
-0.0870
-0.0863

CP135

-0.1864
-0.1576
-0.1521
-0.1465
-0.1330
-0.1203
-0.1198
-0.1227
-0.1095
-0.1047
-0.1018
-0.0973
-0.0925
-0.0926

CP151

-0.0523
-0.0567
-0.0491
-0.0472
-0.0828
-0.0725
-0.0722
-0.0784
-0.0717
-0.0685
-0.:0717
-0.0661
-0.0663
-0.0696



ve

Run CP152
74. 0.0662
273:  0.0372
39. 0.0522
136. 0.0434
173. -0.0143
41. -0.0113
236. -0.0149
172. -0.0140
240. -0.0220
37. -0.0162
272. -0.0212
38. -0.0165
140. -0.0245
271. -0.0320
Run CP169
74. 0.3913
273.  0.4324
39.  0.4302
136. 0.4463
173. 10:4331
41. 0.4270
236. 0.4363
172.  0.4336
240. 0.4171
37.  0.4207
272.  0.4102
38.  0.4083
140. 0.3916
271.  0.3710

CP153

0.1277
0.1260
0.1201
0.1270
0.0601
0.0651
0.0668
0.0464
0.0425
0.0400
0.0272
0.0285
0.0238
0.0107

CP170

0.4514
0.4763
0.4586
0.4789
0.4636
0.4601
0.4667
0.4622
0.4453
0.4398
0.4368
0.4229
0.4117
0.3967

CP154

0.1865
0.1863
0.1789
0.1792
0.1373
0.1408
0.1353
0.1276
0.1120
0.1083
0.1004
0.0944
0.0860
0.0725

CP171

0.4439
0.4767
0.4804
0.4913
0.4724
0.4640
0.4701
0.4710
0.4504
0.4549
0.4423
0.4386
0.4199
0.3958

CP155

-0.1689
-0.1431
-0.1341
-0.1256
-0.1253
-0.1080
-0.1057
-0.1166
-0.1008
-0.0928
-0.0975
-0.0905
-0.0850
-0.0919

CP172

0.4670
0.4915
0.4730
0.4945
0.4735
0.4699
0.4777
0.4695
0.4525
0.4402
0.4372
0.4204
0.4046
0.3911

CP156

-0.1517
-0.1391
-0.1294
-0.1258
-0.1209
-0.1075
-0.1073
-0.1093
-0.0999
-0.0924
-0.0908
-0.0878
-0.0854
-0.0882

CP173

0.4139
0.4485
0.4308
0.4520
0.4500
0.4464
0.4517
0.4506
0.4382
0.4344
0.4313
0.4198
0.4109
0.3982

CP157

-0.1823
-0.1517
-0.1434
-0.1357
-0.1273
-0.1171
-0.1141
-0.1185
-0.1066
-0.0982
-0.0989
-0.0918
-0.0884
-0.0927

CP174

0.1875
0.1990
0.1999
0.1995
0.1862
0.1821
0.1823
0.1812
0.1625
0.1656
0.1568
0.1540
0.1408
0.1210

CP158

-0.1243
-0.1131
-0.1179
-0.1099
-0.1145
-0.0987
-0.0975
-0.1059
-0.0933
-0.0968
-0.0892
-0.0934
-0.0863
-0.0799

CP175

0.1708
0.2038
0.1995
0.2061
0.2142
0.2153
0.2148
0.2148
0.2044
0.2058
0.2000
0.1944
0.1856
0.1669

Table V.

CP159

0.1281
0.1166
0.1271
0.1267
0.0580
0.0576
0.0571
0.0469
0.0357
0.0427
0.0278
0.0348
0.0244
0.0059

CP176

0.1851
0.2164
0.2092
0.2157
0.2414
0.2414
0.2407
0.2476
0.2399
0.2392
0.2420
0.2350
0.2266
0.2140

Continued

CP161

0.1555
0.1958
0.1762
0.1972
0.1723
0.1775
0.1800
0.1584
0.1576
0.1532
0.1339
0.1300
0.1286
0.1058

CP177

0.1768
0.2324
0.2079
0.2291
0.2602
0.2676
0.2687
0.2660
0.2703
0.2637
0.2665
0.2543
0.2577
0.2472

CP162

0.1847
0.2062
0.2055
0.2097
0.2122
0.2114
0.2124
0.2142
0.2010
0.2030
0.1960
0.1923
0.1806
0.1613

CP178

0.2260
0.2552
0.2607
0.2579
0.2929
0.2898
0.2906
0.3082
0.2964
0.3005
0.3077
0.3052
0.2911
0.2834

CP163

0.1704
0.2154
0.1953
0.2162
0.2339
0.2389
0.2426
0.2345
0.2352
0.2312
0.2261
0.2181
0.2176
0.1999

CP179

0.2468
0.2979
0.2890
0.2998
0.3288
0.3310
0.3318
0.3388
0.3329
0.3336
0.3358
0.3300
0.3227
0.3120

CP164

0.1969
0.2289
0.2206
0.2314
0.2589
0.2597
0.2639
0.2694
0.2603
0.2628
0.2664
0.2603
0.2510
0.2401

CP180

0.3302
0.3690
0.3477
0.3642
0.3839
0.3844
0.3852
0.3897
0.3797
0.3757
0.3786
0.3647
0.3591
0.3515

CP165

0.1987
0.2524
0.2354
0.2555
0.2826
0.2878
0.2902
0.2906
0.2913
0.2897
0.2904
0.2824
0.2794
0.2691

CP181

0.3714
0.4165
0.3935
0.4171
0.4164
0.4136
0.4187
0.4177
0.4085
0.4043
0.4016
0.3897
0.3826
0.3715

CP166

0.2590
0.2901
0.2903
0.2949
0.3222
0.3220
0.3225
0.3353
0.3240
0.3263
0.3316
0.3263
0.3127
0.3060

CP182

0.4141
0.4394
0.4248
0.4411
0.4368
0.4277
0.4318
0.4398
0.4242
0.4208
0.4215
0.4132
0.3981
0.3865

CP167

0.2973
0.3464
0.3307
0.3474
0.3658
0.3675
0.3731
0.3712
0.3640
0.3612
0.3616
0.3524
0.3449
0.3335

CP183

0.4132
0.4538
0.4380
0.4601
0.4514
0.4441
0.4493
0.4507
0.4404
0.4345
0.4307
0.4240
0.4117
0.3954

CP168

0.3792
0.4100
0.4067
0.4148
0.4163
0.4099
0.4153
0.4196
0.4023
0.4045
0.4001
0.3952
0.3779
0.3632

CP184

0.4489
0.4747
0.4621
0.4805
0.4717
0.4640
0.4681
0.4727
0.4566
0.4508
0.4497
0.4406
0.4250
0.4101



1A

Run CP185

74.
273.
39.
136.
173.
41.
236.
172.
240.
37.
272.
38.
140.
271.

0.4314
0.4715
0.4487
0.4797
0.4657
0.4606
0.4659
0.4637
0.4465
0.4426
0.4363
0.4248
0.4105
0.3947

Run CP203

74.
273.
39.
136.
173.
41.
236.
172.
240.
37.
272.
38.
140.
271.

0.3405
0.3921
0.3657
0.4012
0.3989
0.4015
0.4079
0.4015
0.3970
0.3919
0.3891
0.3775
0.3774
0.3645

CP186

0.4165
0.4392
0.4243
0.4401
0.4433
0.4368
0.4393
0.4503
0.4303
0.4254
0.4287
0.4176
0.4029
0.3961

CP204

0.3548
0.3956
0.3649
0.4077
0.4049
0.3981
0.4144
0.4097
0.4041
0.3906
0.3995
0.3778
0.3768
0.3696

CP188

0.2278
0.2631
0.2458
0.2599
0.2930
0.2927
0.2953
0.3046
0.2992
0.2955
0.3065
0.2949
0.2893
0.2863

CP205

0.3363
0.3965
0.3848
0.4116
0.4278
0.4160
0.4254
0.4329
0.4166
0.4150
0.4254
0.4152
0.3964
0.3903

CP189

0.3645
0.4113
0.4043
0.4218
0.4201
0.4168
0.4213
0.4219
0.4086
0.4104
0.4030
0.3989
0.3844
0.3659

CP212

0.2313
0.2689
0.2535
0.2646
0.2969
0.2977
0.2980
0.3063
0.3011
0.2991
0.3071
0.2964
0.2930
0.2856

CP190

0.4581
0.4844
0.4532
0.4815
0.4678
0.4662
0.4731
0.4654
0.4530
0.4400
0.4396
0.4219
0.4165
0.4043

CP213

0.2054
0.2587
0.2594
0.2666
0.2977
0.2984
0.3007
0.3100
0.3028
0.3073
0.3125
0.3122
0.2995
0.2893

CP191

0.4673
0.5029
0.4690
0.4983
0.4832
0.4835
0.4889
0.4775
0.4649
0.4538
0.4467
0.4302
0.4195
0.4027

CP216

0.3873
0.4262
0.4278
0.4310
0.4407
0.4358
0.4382
0.4447
0.4292
0.4306
0.4248
0.4201
0.4027
0.3834

CP193

0.1259
0.1748
0.1621
0.1804
0.1961
0.2044
0.2055
0.2000
0.2053
0.2092
0.2078
0.2034
0.2046
0.2008

CP217

0.3665
0.4222
0.4302
0.4347
0.4357
0.4322
0.4349
0.4394
0.4270
0.4284
0.4195
0.4179
0.3979
0.3816

Table V. Continued

CP194

0.1995
0.2270
0.2143
0.2188
0.2502
0.2536
0.2473
0.2613
0.2556
0.2545
0.2651
0.2501
0.2510
0.2524

CP220

0.4523
0.4722
0.4878
0.4864
0.4691
0.4528
0.4689
0.4692
0.4482
0.4541
0.4444
0.4476
0.4182
0.3964

CP195

0.1904
0.2431
0.2155
0.2380
0.2681
0.2740
0.2695
0.2714
0.2760
0.2724
0.2746
0.2595
0.2681
0.2640

CP221

0.4549
0.5025
0.4780
0.5006
0.4929
0.4909
0.4973
0.4909
0.4776
0.4720
0.4673
0.4498
0.4451
0.4281

CP196

0.2317
0.2668
0.2637
0.2641
0.2971
0.2943
0.2926
0.3065
0.2973
0.3004
0.3070
0.3002
0.2914
0.2883

CP225

0.4822
0.5392
0.5384
0.5550
0.5570
0.5549
0.5529
0.5622
0.5431
0.5524
0.5435
0.5418
0.5340
0.5087

CP197

0.2334
0.2947
0.2564
0.2915
0.3193
0.3266
0.3268
0.3229
0.3286
0.3210
0.3213
0.3007
0.3134
0.3046

CP226

0.5155
0.5478
0.5525
0.5578
0.5602
0.5550
0.5470
0.5736
0.5419
0.5511
0.5537
0.5456
0.5299
0.5146

CP198

0.2813
0.3244
0.3122
0.3207
0.3507
0.3469
0.3488
0.3580
0.3507
0.3481
0.3521
0.3432
0.3354
0.3282

CP227

0.5382
0.5852
0.5611
0.5871
0.5833
0.5829
0.5770
0.5849
0.5665
0.5652
0.5628
0.5437
0.5458
0.5277

CP199

0.2689
0.3284
0.3459
0.3435
0.3626
0.3576
0.3631
0.3712
0.3613
0.3707
0.3639
0.3744
0.3474
0.3316

CP228

0.5574
0.5881
0.6138
0.6020
0.5886
0.5828
0.5828
0.6002
0.5591
0.5772
0.5730
0.5702
0.5460
0.5211

CP200

0.3232
0.3672
0.3812
0.3740
0.3923
0.3835
0.3882
0.4012
0.3874
0.3921
0.3873
0.3936
0.3690
0.3516

CP230

0.5905
0.6170
0.6054
0.6254
0.6015
0.6000
0.6172
0.6034
0.5727
0.5782
0.5804
0.5623
0.5450
0.5313

CP201

0.3230
0.3890
0.3789
0.3964
0.4028
0.4007
0.4092
0.4051
0.4021
0.3994
0.3868
0.3836
0.3744
0.3567

CP231

0.5583
0.5968
0.6016
0.6147
0.5884
0.5830
0.5976
0.5917
0.5615
0.5692
0.5706
0.5681
0.5348
0.5221

CP202

0.3662
0.3958
0.4137
0.4041
0.4067
0.3977
0.4088
0.4153
0.3953
0.4035
0.3978
0.4029
0.3787
0.3629

CP232

0.5423
0.5859
0.5656
0.5982
0.5740
0.5668
0.5802
0.5751
0.5518
0.5495
0.5594
0.5447
0.5190
0.5148



92

Run CP233 CP245

74.
273.
39.
136.
173.
41.
236.
172.
240.
Sl:
272.
38.
140.
200

Run

74.
273.
39.
136.
173.
41.
236.
172.
240.
37.
272.
38.
140.
271.

0.4926 0.0834
0.5570 0.1219
0.5465 0.1005
0.5794 0.1251
0.5603 0.1356
0.5562 0.1431
0.5657 0.1460
0.5649 0.1374
0.5438 0.1468
0.5473 0.1419
0.5508 0.1430
0.5441 0.1328
0.5205 0.1438
0.5101 0.1374

CP268 CP269

0.0150 -0.0484
0.0482 -0.0089
0.0685 -0.0071
0.0598 0.0013
0.0895 0.0187
0.0871 0.0209
0.0880 0.0228
0.1103 0.0325
0.0982 0.0320
0.1111 0.0388
0.1285 0.0541
0.1340 0.0532
0.1169 0.0488
0.1329 0.0661

CP246

0.1918
0.2239
0.2176
0.2274
0.2491
0.2511
0.2540
0.2610
0.2546
0.2563
0.2619
0.2548
0.2515
0.2484

CP270

-0.1165
-0.1179
-0.0946
-0.1078
-0.1162
-0.1172
-0.1182
-0.1007
-0.1106
-0.0949
-0.0726
-0.0711
-0.0874
-0.0603

CP247

0.3225
0.3726
0.3608
0.3778
0.3897
0.3867
0.3917
0.3956
0.3812
0.3836
0.3791
0.3739
0.3605
0.3470

CP271

-0.1912
-0.2058
-0.1881
-0.1940
-0.2446
-0.2389
-0.2401
-0.2428
-0.2441
-0.2228
-0.2106
-0.2207
-0.2267
-0.2098

CP248

0.3084
0.3518
0.3449
0.3596
0.3816
0.3744
0.3794
0.3933
0.3798
0.3769
0.3911
0.3831
0.3667
0.3605

@P272

-0.1616
-0.1768
-0.1938
-0.1804
-0.2307
-0.2169
-0.2180
-0.2304
-0.2217
-0.2143
-0.1946
-0.2272
-0.2102
-0.1995

CP257

-0.8008
-0.7352
-0.7156
-0.7295
-0.6992
-0.6990
-0.6998
-0.6842
-0.6800
-0.6574
-0.6199
-0.6319
-0.6353
-0.5955

CP273

-0.0219
0.0275
0.1144
0.0801
0.1053
0.0904
0.1010
0.1281
0.1028
0.1472
0.1455
0.1917
0.1391
0.1313

Table V. Continued

CP258

-0.4826
-0.5065
-0.5078
-0.5057
-0.5216
-0.5144
-0.5200
-0.4970
-0.4894
-0.4767
-0.4171
-0.4444
-0.4329
-0.3657

CP274

-0.1659
-0.1925
-0.1795
-0.1847
-0.2347
-0.2281
-0.2298
-0.2284
-0.2326
-0.2135
-0.1933
-0.2121
-0.2145
-0.2042

CP259

-0.2964
-0.3054
-0.3125
-0.3016
-0.3451
-0.3381
-0.3388
-0.3399
-0.3271
-0.3160
-0.2792
-0.3018
-0.2896
-0.2449

CP275

0.4271
0.4772
0.4780
0.4892
0.5119
0.5020
0.5034
0.5275
0.4953
0.5039
0.5069
0.5052
0.4854
0.4697

CP260

-0.1999
-0.2064
-0.1840
-0.1977
-0.2279
-0.2256
-0.2269
-0.2141
-0.2221
-0.1997
-0.1697
-0.1831
-0.1912
-0.1551

CP276

0.5208
0.5471
0.5695
0.5570
0.5768
0.5553
0.5565
0.5966
0.5498
0.5637
0.5736
0.5776
0.5405
0.5255

CP261

-0.1783
-0.1543
-0.1498
-0.1435
-0.1689
-0.1636
-0.1636
-0.1590
-0.1589
-0.1427
-0.1181
-0.1364
-0.1349
-0.1069

CP277

0.5650
0.6186
0.5887
0.6174
0.6151
0.6098
0.6157
0.6201
0.5933
0.5928
0.5920
0.5692
0.5684
0.5495

CP262

-0.1210
-0.1064
-0.1136
-0.1091
-0.1209
-0.1179
-0.1197
-0.1052
-0.1112
-0.0998
-0.0650
-0.0958
-0.0919
-0.0589

CP278

0.5895
0.6209
0.6344
0.6332
0.6121
0.6087
0.6107
0.6161
0.5821
0.5971
0.5797
0.5782
0.5552
0.5240

CP263

0.0413
0.0816
0.0721
0.0884
0.1088
0.1158
0.1181
0.1211
0.1234
0.1239
0.1351
0.1292
0.1302
0.1382

CP279

0.5675
0.6139
0.6422
0.6342
0.6026
0.6004
0.6003
0.6006
0.5660
0.5902
0.5628
0.5743
0.5396
0.5019

CP264

0.0573
0.0906
0.0848
0.0939
0.1218
0.1271
0.1275
0.1387
0.1368
0.1374
0.1551
0.1476
0.1460
0.1597

CP280

0.6137
0.6460
0.6279
0.6392
0.6191
0.6267
0.6287
0.6064
0.5846
0.5882
0.5885
0.5528
0.5486
0.5376

CP265

0.0347
0.0846
0.0809
0.0936
0.1232
0.1315
0.1296
0.1406
0.1425
0.1441
0.1590
0.1540
0.1541
0.1674

CP281

0.5698
0.6282
0.6258
0.6340
0.6253
0.6156
0.6177
0.6074
0.5779
0.5994
0.6034
0.5774
0.5595
0.5496

CP266

0.0632
0.1000
0.0899
0.1007
0.1346
0.1393
0.1396
0.1535
0.1508
0.1507
0.1720
0.1611
0.1621
0.1802

CP282

0.5499
0.6031
0.5974
0.6065
0.6131
0.5841
0.5925
0.6016
0.5584
0.5735
0.5998
0.5706
0.5474
0.5410

CP267

0.0268
0.0773
0.0803
0.0868
0.1182
0.1215
0.1228
0.1352
0.1328
0.1397
0.1541
0.1538
0.1479
0.1614

CP283

0.4637
0.5184
0.5088
0.5181
0.5364
0.5137
0.5204
0.5249
0.4923
0.5063
0.5259
0.5019
0.4826
0.4722



L2

Run CP284

74.
273.
39.
136.
173.
41.
236.
172.
240.
37.
272.
38.
140.
27018

0.5336
0.5415
0.5539
0.5570
0.5284
0.5214
0.5192
0.5334
0.4940
0.5140
0.5099
0.4948
0.4686
0.4479

Table V. Concluded
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Run

M

0.30
0.60
0.60
0.60
0.80
0.80
0.80
0.85
0.85
0.85
0.91
0.90
0.90
0.95

CP11

-0.1098
-0.0815
-0.0830
-0.0701
-0.0738
-0.0648
-0.0601
-0.0695
-0.0583
-0.0583
-0.0527
-0.0530
-0.0440
-0.0208

Roo x 1076
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CP12

-0.0659
-0.0569
-0.0625
-0.0552
-0.0523
-0.0457
-0.0444
-0.0482
-0.0415
-0.0413
-0.0334
-0.0371
-0.0281
0.0051

P

1130.4
756.5
761.2

1636.5
574.7

1219.4

1380.8
547.0

1118.0

1300.8
523.6
575.3
9977
511.9

CP13

-0.0960
-0.0487
-0.0307
-0.0288
-0.0378
-0.0223
-0.0242
-0.0270
-0.0155
-0.0156
-0.0142
-0.0038

0.0017

0.0230

Table V1. Pressure Coefficients for {/h = 4.4 Cavity With Front Blocks

Ptoo

1201.4
963.8
972.7

2085.6
877.7

1849.8

2095.8
877.4

1793.9

2083.1
895.7
976.2

1686.3
915.2

CP14

-0.0329
-0.0261
-0.0244
-0.0212
-0.0197
-0.0136
-0.0146
-0.0106
-0.0066
-0.0081
-0.0022
-0.0048

0.0058

0.0333

Goo

69.5
189.8
193.3
410.9
258.7
539.6
611.9
206:7
566.0
655.6
303.8
328.4
564.9
323.6

CP15

-0.0371
-0.0149
-0.0263
-0.0112
-0.0091
-0.0035

0.0029
-0.0080
-0.0002

0.0009
-0.0008
-0.0039

0.0068

0.0256

Tt 00

110.8
96.1
80.4
80.6

109.7

116.2
99.0

118.8

119.1

113.6

120.0
90.5

108.9

123.1

CP16

-0.0609
-0.0473
-0.0530
-0.0410
-0.0410
-0.0335
-0.0304
-0.0361
-0.0287
-0.0290
-0.0310
-0.0366
-0.0226
-0.0136

CP1

0.8143
0.9687
0.9355
0.9742
1.1003
1.1292
1.1191
1.1382
1.1524
1.1558
1.1566
1.1833
1.1933
1.2361

CP17

-0.0889
-0.0455
-0.0435
-0.0291
-0.0364
-0.0254
-0.0197
-0.0329
-0.0215
-0.0203
-0.0281
-0.0256
-0.0157
-0.0160

CP2

-0.2152
-0.2249
-0.2666
-0.2944
-0.2852
-0.3254
-0.3489
-0.2789
-0.2960
-0.3304
-0.1986
-0.2272
-0.2177
-0.1028

CP18

-0.0148
-0.0209
-0.0183
-0.0202
-0.0178
-0.0153
-0.0147
-0.0119
-0.0103
-0.0121
-0.0108
-0.0120
-0.0063
-0.0019

CP3

-0.2937
-0.2974
-0.2995
-0.2924
-0.3576
-0.3634
-0.3660
-0.4134
-0.4347
-0.4545
-0.4190
-0.4791
-0.4958
-0.3360

CP19

-0.0690
-0.0274
-0.0272
-0.0192
-0.0232
-0.0156
-0.0122
-0.0182
-0.0118
-0.0109
-0.0161
-0.0145
-0.0071
-0.0118

CP4

-0.1863
-0.2145
-0.2304
-0.2157
-0.2592
-0.2593
-0.2535
-0.2948
-0.2840
-0.2876
-0.4016
-0.4192
-0.4399
-0.3335

CP20

-0.0511
-0.0278
0.0064
-0.0132
-0.0179
-0.0073
-0.0158
-0.0015
0.0018
-0.0012
0.0001
0.0148
0.0136
0.0064

CP5

-0.2374
-0.2134
-0.2026
-0.1955
-0.2466
-0.2369
-0.2339
-0.2672
-0.2504
-0.2542
-0.3905
-0.3788
-0.3893
-0.3733

CP21

-0.0207
-0.0070
-0.0357
-0.0078
0.0011
0.0004
0.0131
-0.0036
0.0035
0.0053
-0.0004
-0.0131
0.0036
0.0063

CP6

-0.1675
-0.1702
-0.1606
-0.1649
-0.1955
-0.1906
-0.1925
-0.2044
-0.1972
-0.2014
-0.2519
-0.2283
-0.2280
-0.3676

CP33

-0.0577
-0.0217
-0.0133
-0.0049
-0.0123
-0.0020
0.0009
-0.0042
0.0060
0.0049
-0.0024
0.0043
0.0131
0.0039

CP7

-0.2018
-0.1410
-0.1511
-0.1046
-0.1436
-0.1410
-0.1339
-0.1534
-0.1417
-0.1376
-0.1483
-0.1493
-0.1386
-0.3741

CP34

0.0029
-0.0116
0.0009
-0.0093
-0.0025
-0.0018
-0.0047
0.0086
0.0079
0.0032
0.0091
0.0111
0.0149
0.0144

CP8

-0.1026
-0.0891
-0.0654
-0.0761
-0.0939
-0.0808
-0.0877
-0.0849
-0.0765
-0.0794
-0.0754
-0.0647
-0.0611
-0.2648

CP35

-0.0376
-0.0147
0.0038
0.0027
-0.0028
0.0030
0.0027
0.0080
0.0141
0.0114
0.0089
0.0161
0.0238
0.0149

CP9

-0.0961
-0.0758
-0.0757
-0.0654
-0.0743
-0.0649
-0.0627
-0.0712
-0.0601
-0.0612
-0.0547
-0.0545
-0.0441
-0.1405

CP36

-0.0169
-0.0221
-0.0049
-0.0216
-0.0103
-0.0141
-0.0182
0.0007
-0.0032
-0.0088
0.0011
0.0041
0.0039
0.0048

CP10

-0.0651
-0.0586
-0.0553
-0.0533
-0.0560
-0.0483
-0.0494
-0.0486
-0.0432
-0.0443
-0.0321
-0.0336
-0.0252
-0.0464

CP37

0.0051
0.0022
-0.0148
-0.0043
0.0012
0.0037
0.0123
0.0099
0.0147
0.0110
0.0124
0.0060
0.0175
0.0176
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CP38

0.0123
-0.0068
0.0086
-0.0066
0.0001
-0.0028
-0.0008
0.0140
0.0134
0.0084
0.0155
0.0186
0.0228
0.0251

CP109

0.0061
-0.0369
-0.0564
-0.0446
-0.0398
-0.0389
-0.0366
-0.0343
-0.0318
-0.0421
-0.0354
-0.0426
-0.0340
-0.0424

CP39

-0.0214
-0.0177
-0.0016
-0.0120
-0.0127
-0.0109
-0.0049
-0.0008
0.0047
-0.0010
0.0001
0.0047
0.0117
0.0043

CP110

0.0003
-0.0671
-0.0254
-0.0491
-0.0431
-0.0444
-0.0531
-0.0358
-0.0360
-0.0439
-0.0385
-0.0239
-0.0275
-0.0337

CP40

-0.0590
-0.0239
-0.0160
-0.0299
-0.0186
-0.0202
-0.0123
-0.0027
-0.0011
-0.0069

0.0020
-0.0012

0.0085

0.0136

CP111

-0.0187
-0.0473
-0.0529
-0.0502
-0.0432
-0.0463
-0.0366
-0.0363
-0.0348
-0.0372
-0.0340
-0.0365
-0.0313
-0.0279

CP41

-0.0125
0.0013
-0.0175
-0.0111
-0.0055
-0.0012
0.0029
0.0040
0.0083
0.0035
0.0058
0.0016
0.0115
0.0067

CP112

-0.0405
-0.0494
-0.0414
-0.0473
-0.0376
-0.0415
-0.0326
-0.0262
-0.0243
-0.0262
-0.0196
-0.0222
-0.0136
-0.0071

CP42

0.0223
-0.0036
0.0068
-0.0008
0.0023
0.0019
0.0011
0.0162
0.0175
0.0106
0.0160
0.0174
0.0220
0.0215

CP113

-0.1330
-0.0538
-0.0550
-0.0525
-0.0455
-0.0415
-0.0223
-0.0291
-0.0235
-0.0246
-0.0218
-0.0267
-0.0097
-0.0049

CP43

-0.1063
-0.0428
-0.0150
-0.0256
-0.0270
-0.0203
-0.0257
-0.0087
-0.0017
-0.0104
-0.0085

0.0014

0.0038
-0.0052

CP114

-0.1341
-0.0467
-0.0408
-0.0524
-0.0320
-0.0327
-0.0144
-0.0123
-0.0137
-0.0156
-0.0070
-0.0146

0.0032

0.0134

Table VI. Continued

CP47

0.0523
0.0265
0.0099
0.0104
0.0167
0.0098
0.0257
0.0259
0.0261
0.0165
0.0249
0.0222
0.0253
0.0312

CP115

-0.2278
-0.0639
-0.0515
-0.0583
-0.0421
-0.0375
-0.0177
-0.0246
-0.0195
-0.0231
-0.0178
-0.0208
-0.0051

0.0017

CP54

0.0433
0.0209
0.0346
0.0222
0.0185
0.0091
0.0190
0.0275
0.0294
0.0213
0.0268
0.0316
0.0346
0.0320

CP11T

-0.0149
-0.0355
-0.0274
-0.0283
-0.0299
-0.0269
-0.0276
-0.0199
-0.0160
-0.0197
-0.0183
-0.0161
-0.0105
-0.0181

CP67

-0.0062
-0.0361
-0.0263
-0.0308
-0.0308
-0.0314
-0.0229
-0.0217
-0.0176
-0.0207
-0.0196
-0.0173
-0.0098
-0.0132

CP118

0.0122
-0.0350
-0.0267
-0.0354
-0.0281
-0.0292
-0.0346
-0.0192
-0.0192
-0.0279
-0.0195
-0.0180
-0.0162
-0.0209

CP68

-0.0050
-0.0542
-0.0372
-0.0507
-0.0447
-0.0494
-0.0462
-0.0322
-0.0308
-0.0416
-0.0331
-0.0291
-0.0282
-0.0338

CP121

-0.2124
-0.0744
-0.0145
-0.0384
-0.0322
-0.0224
-0.0292
-0.0108
-0.0032
-0.0084
-0.0072

0.0126

0.0118

0.0075

CP69

-0.0053
-0.0087
0.0077
0.0076
-0.0005
0.0012
0.0021
0.0144
0.0188
0.0092
0.0139
0.0200
0.0220
0.0208

CP123

-0.0429
-0.0588
-0.0314
-0.0419
-0.0385
-0.0373
-0.0427
-0.0301
-0.0269
-0.0324
-0.0288
-0.0172
-0.0197
-0.0238

CP70

0.0506
0.0100
0.0067
0.0098
0.0096
0.0088
0.0102
0.0238
0.0225
0.0115
0.0236
0.0193
0.0230
0.0295

CP124

0.0049
-0.0267
-0.0355
-0.0338
-0.0210
-0.0255
-0.0296
-0.0145
-0.0138
-0.0222
-0.0114
-0.0155
-0.0124
-0.0140

CP71

-0.0019
-0.0298
-0.0200
-0.0233
-0.0256
-0.0248
-0.0193
-0.0133
-0.0106
-0.0152
-0.0144
-0.0124
-0.0054
-0.0090

CP125

-0.0289
-0.0351
-0.0505
-0.0390
-0.0342
-0.0340
-0.0277
-0.0234
-0.0163
-0.0260
-0.0192
-0.0255
-0.0146
-0.0173

CPT72

0.0032
-0.0288
-0.0290
-0.0332
-0.0265
-0.0322
-0.0184
-0.0143
-0.0119
-0.0186
-0.0113
-0.0136
-0.0049
-0.0025

CP126

0.0159
-0.0108
-0.0456
-0.0329
-0.0208
-0.0259
-0.0151
-0.0102
-0.0078
-0.0193
-0.0059
-0.0200
-0.0072
-0.0039

CP107

-0.0079
-0.0309
-0.0293
-0.0243
-0.0291
-0.0254
-0.0224
-0.0180
-0.0119
-0.0146
-0.0154
-0.0164
-0.0068
-0.0137

CP129

-0.0295
-0.0137
0.0194
0.0130
0.0006
0.0057
0.0029
0.0070
0.0155
0.0158
0.0091
0.0257
0.0289
0.0182

CP108

0.0272
-0.0223
-0.0352
-0.0311
-0.0272
-0.0294
-0.0255
-0.0168
-0.0166
-0.0234
-0.0181
-0.0261
-0.0180
-0.0211

CP130

0.0447
0.0074
0.0196
0.0086
0.0105
0.0100
0.0048
0.0194
0.0184
0.0155
0.0213
0.0246
0.0298
0.0285

— - .



0€

Run

61.
256.
220.

47.

57.

52.

48.
258.

54.

49.

59.
120.

53.

60.

CP131

-0.0072
-0.0099
0.0039
0.0013
-0.0039
0.0000
-0.0023
0.0039
0.0093
0.0073
0.0072
0.0154
0.0215
0.0150

CP152

-0.0165
-0.0467
-0.0119
-0.0348
-0.0313
-0.0342
-0.0310
-0.0175
-0.0122
-0.0198
-0.0164
-0.0067
-0.0058
-0.0075

CP132

0.0388
0.0038
0.0036
-0.0012
0.0017
0.0023
-0.0001
0.0104
0.0109
0.0059
0.0132
0.0123
0.0204
0.0189

CP153

-0.0394
-0.0324
-0.0368
-0.0337
-0.0371
-0.0381
-0.0218
-0.0242
-0.0148
-0.0228
-0.0198
-0.0214
-0.0108
-0.0125

CP133

-0.0058
-0.0077
-0.0116
-0.0069
-0.0121
-0.0081
-0.0050
-0.0050

0.0016
-0.0033
-0.0019

0.0000

0.0101

0.0047

CP154

0.0032
-0.0199
-0.0319
-0.0330
-0.0267
-0.0332
-0.0188
-0.0124
-0.0079
-0.0161
-0.0080
-0.0163
-0.0050

0.0008

CP134

0.0584
0.0205
-0.0176
-0.0091
-0.0068
-0.0081
-0.0006
0.0021
0.0014
-0.0056
0.0038
-0.0103
0.0046
0.0075

CP157

-0.0185
-0.0232
0.0021
-0.0081
-0.0150
-0.0122
-0.0094
-0.0036
0.0034
-0.0020
-0.0036
0.0082
0.0139
0.0069

CP135

-0.0061
-0.0364
-0.0260
-0.0300
-0.0338
-0.0297
-0.0308
-0.0203
-0.0159
-0.0189
-0.0179
-0.0144
-0.0063
-0.0099

CP158

0.0374
-0.0078
-0.0329
-0.0305
-0.0220
-0.0208
-0.0143
-0.0104
-0.0074
-0.0175
-0.0091
-0.0211
-0.0095
-0.0064

CP136

-0.0017
-0.0514
-0.0210
-0.0369
-0.0339
-0.0319
-0.0382
-0.0186
-0.0162
-0.0201
-0.0171
-0.0097
-0.0063
-0.0082

CP159

-0.0524
-0.0583
-0.0247
-0.0342
-0.0388
-0.0379
-0.0377
-0.0259
-0.0144
-0.0214
-0.0231
-0.0119
-0.0105
-0.0158

Table VI. Continued

CP137

-0.0282
-0.0462
-0.0364
-0.0384
-0.0396
-0.0345
-0.0310
-0.0256
-0.0186
-0.0262
-0.0239
-0.0213
-0.0134
-0.0180

CP161

-0.0760
-0.0418
-0.0633
-0.0432
-0.0438
-0.0416
-0.0281
-0.0301
-0.0185
-0.0246
-0.0248
-0.0373
-0.0195
-0.0196

CP138

-0.0057
-0.0545
-0.0143
-0.0374
-0.0326
-0.0346
-0.0384
-0.0188
-0.0158
-0.0259
-0.0184
-0.0070
-0.0072
-0.0114

CP162

-0.0915
-0.0473
-0.0427
-0.0412
-0.0332
-0.0374
-0.0309
-0.0164
-0.0125
-0.0195
-0.0128
-0.0214
-0.0090
-0.0053

CP139

-0.0562
-0.0634
-0.0286
-0.0406
-0.0415
-0.0418
-0.0391
-0.0296
-0.0202
-0.0311
-0.0282
-0.0144
-0.0123
-0.0207

CP163

-0.1732
-0.0371
-0.0486
-0.0428
-0.0352
-0.0351
-0.0195
-0.0216
-0.0123
-0.0225
-0.0188
-0.0184
-0.0135
-0.0133

CP140

-0.0215
-0.0489
-0.0280
-0.0393
-0.0351
-0.0404
-0.0361
-0.0229
-0.0180
-0.0295
-0.0209
-0.0136
-0.0102
-0.0129

CP164

-0.1962
-0.0371
-0.0376
-0.0390
-0.0238
-0.0282
-0.0202
-0.0100
-0.0080
-0.0173
-0.0090
-0.0101
-0.0036
-0.0029

CP141

-0.0456
-0.0435
-0.0455
-0.0439
-0.0416
-0.0425
-0.0320
-0.0292
-0.0222
-0.0303
-0.0252
-0.0255
-0.0168
-0.0182

CP165

-0.2433
-0.0350
-0.0315
-0.0320
-0.0243
-0.0184
-0.0094
-0.0093
-0.0021
-0.0114
-0.0074

0.0001

0.0002

0.0007

CP147

-0.0084
-0.0164
-0.0046
-0.0047
-0.0124
-0.0083
-0.0095
-0.0033

0.0042
-0.0027
-0.0021

0.0037

0.0123

0.0050

CP166

-0.2102
-0.0283
-0.0191
-0.0158
-0.0036
0.0020
0.0000
0.0148
0.0190
0.0097
0.0164
0.0117
0.0248
0.0279

CP148

0.0248
-0.0303
-0.0047
-0.0210
-0.0203
-0.0183
-0.0274
-0.0056
-0.0038
-0.0096
-0.0047

0.0029

0.0062

0.0037

CP167

-0.1979
-0.0004
-0.0042
0.0034
0.0138
0.0258
0.0272
0.0340
0.0432
0.0339
0.0370
0.0322
0.0462
0.0501

CP149

-0.0449
-0.0678
-0.0092
-0.0326
-0.0355
-0.0314
-0.0367
-0.0207
-0.0135
-0.0177
-0.0206
-0.0015
-0.0013
-0.0083

CP168

-0.1248
0.0199
0.0494
0.0304
0.0426
0.0532
0.0468
0.0672
0.0693
0.0632
0.0685
0.0709
0.0794
0.0870

CP150

-0.0007
-0.0429
-0.0104
-0.0331
-0.0279
-0.0277
-0.0276
-0.0121
-0.0102
-0.0170
-0.0129
-0.0053
-0.0024
-0.0047

CP169

-0.1129
0.0244
0.0650
0.0471
0.0510
0.0665
0.0627
0.0771
0.0867
0.0818
0.0790
0.0954
0.0987
0.1006

CP151

-0.0221
-0.0388
-0.0255
-0.0355
-0.0345
-0.0314
-0.0254
-0.0198
-0.0139
-0.0210
-0.0194
-0.0161
-0.0089
-0.0124

CP170

0.0183
0.0801
0.0883
0.0740
0.0816
0.0911
0.0902
0.1079
0.1111
0.1032
0.1099
0.1140
0.1179
0.1305
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CP171

0.0482
0.0836
0.1081
0.1080
0.1017
0.1139
0.1075
0.1293
0.1377
0.1334
0.1323
0.1354
0.1506
0.1574

CP188

-0.2002
-0.0107
-0.0206
-0.0211
0.0004
-0.0014
0.0077
0.0202
0.0219
0.0139
0.0197
0.0198
0.0266
0.0308

CP172

0.2192
0.1825
0.1964
0.1696
0.1672
0.1763
0.1779
0.1938
0.1988
0.1938
0.1960
0.2114
0.2072
0.2186

CP189

-0.1410
0.0268
0.0610
0.0475
0.0544
0.0703
0.0617
0.0821
0.0913
0.0748
0.0818
0.1004
0.0985
0.0984

CP173

0.2998
0.2725
0.2758
0.2753
0.2673
0.2870
0.2856
0.2952
0.3023
0.3045
0.2964
0.3016
0.3164
0.3240

CP190

0.0527
0.1305
0.0958
0.1044
0.1122
0.1283
0.1236
0.1441
0.1375
0.1273
0.1485
0.1323
0.1426
0.1561

CP174

-0.0493
-0.0409
-0.0252
-0.0333
-0.0295
-0.0292
-0.0274
-0.0123
-0.0105
-0.0119
-0.0067
-0.0098
-0.0010

0.0038

CP191

0.2123
0.2146
0.2072
0.2002
0.1988
0.2135
0.2206
0.2278
0.2296
0.2269
0.2300
0.2319
0.2416
0.2572

CP175

-0.1148
-0.0434
-0.0405
-0.0328
-0.0309
-0.0286
-0.0226
-0.0134
-0.0070
-0.0092
-0.0078
-0.0149

0.0002

0.0030

CP193

-0.2772
-0.0634
-0.0631
-0.0626
-0.0398
-0.0350
-0.0145
-0.0238
-0.0212
-0.0125
-0.0170
-0.0224

0.0012
-0.0005

CP176

-0.1552
-0.0405
-0.0301
-0.0303
-0.0224
-0.0216
-0.0148
-0.0038

0.0025
-0.0042

0.0011
-0.0025

0.0081

0.0134

CP194

-0.1993
-0.0377
-0.0399
-0.0586
-0.0214
-0.0275
-0.0014
-0.0031
-0.0078
-0.0025
-0.0004
-0.0132

0.0079

0.0157

Table VL.

CP177

-0.2114
-0.0266
-0.0457
-0.0300
-0.0203
-0.0138
-0.0003
-0.0009

0.0095
-0.0025

0.0026
-0.0064

0.0091

0.0143

CP195

-0.2416
-0.0388
-0.0553
-0.0566
-0.0263
-0.0276

0.0054
-0.0094
-0.0062
-0.0038
-0.0073
-0.0215

0.0067

0.0096

CP178

-0.2210
-0.0365
-0.0267
-0.0200
-0.0038
0.0002
-0.0013
0.0193
0.0243
0.0141
0.0220
0.0122
0.0315
0.0370

CP196

-0.2285
-0.0422
-0.0301
-0.0485
-0.0133
-0.0188
0.0065
0.0033
0.0025
0.0042
0.0044
0.0008
0.0213
0.0239

Continued

CP179

-0.2373
-0.0165
-0.0085
-0.0073
0.0067
0.0187
0.0209
0.0314
0.0410
0.0307
0.0348
0.0344
0.0465
0.0508

CP197

-0.2231
-0.0216
-0.0561
-0.0417
-0.0147
-0.0133
0.0176
0.0016
0.0063
0.0049
0.0048
-0.0140
0.0154
0.0193

CP180

-0.1557
0.0309
0.0494
0.0193
0.0393
0.0511
0.0538
0.0642
0.0682
0.0582
0.0679
0.0811
0.0750
0.0861

CP198

-0.1969
-0.0188
-0.0252
-0.0257
0.0037
-0.0039
0.0196
0.0206
0.0206
0.0188
0.0238
0.0170
0.0369
0.0365

CP181 CP182

-0.1184 -0.0476
0.0514 0.0725
0.0652 0.0803
0.0479 0.0713
0.0630 0.0873
0.0764 0.0974
0.0831 0.1013
0.0887 0.1149
0.0921 0.1141
0.0857 0.1102
0.0940 0.1191
0.0990 0.1118
0.1047 0.1312
0.1169 0.1455

CP199 CP200

-0.2705 -0.2098
-0.0423 -0.0210
-0.0170  0.0065
-0.0197  0.0039
0.0004 0.0188
-0.0033  0.0132
0.0095 0.0155
0.0171  0.0332
0.0231 0.0371
0.0207 0.0270
0.0207 0.0352
0.0351 0.0509
0.0462 0.0533
0.0333 0.0439

CP183

-0.0037
0.0966
0.1094
0.0995
0.1069
0.1207
0.1251
0.1352
0.1384
0.1355
0.1391
0.1417
0.1556
0.1686

CP201

-0.1801
0.0013
-0.0169
0.0212
0.0233
0.0212
0.0180
0.0342
0.0467
0.0275
0.0347
0.0448
0.0493
0.0346

CP184

0.1027
0.1410
0.1666
0.1422
0.1460
0.1586
0.1575
0.1755
0.1760
0.1721
0.1779
0.1916
0.1925
0.2068

CP202

-0.1395
-0.0025
0.0150
0.0411
0.0405
0.0291
0.0068
0.0516
0.0590
0.0347
0.0481
0.0732
0.0591
0.0398

CP185

0.1725
0.1917
0.1989
0.2013
0.1921
0.2121
0.2084
0.2212
0.2278
0.2237
0.2225
0.2297
0.2406
0.2482

CP203

-0.0883
0.0272
-0.0043
0.0420
0.0374
0.0370
0.0104
0.0497
0.0625
0.0300
0.0463
0.0510
0.0462
0.0254

CP186

0.2999
0.2763
0.2883
0.2825
0.2778
0.2986
0.2923
0.3083
0.3099
0.3061
0.3066
0.3150
0.3250
0.3360

CP204

0.0045
0.0638
0.0216
0.0561
0.0649
0.0562
0.0343
0.0785
0.0870
0.0519
0.0762
0.0752
0.0710
0.0615
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CP205

0.0546
0.1336
0.1341
0.1579
0.1622
0.1763
0.1525
0.1860
0.2013
0.1746
0.1855
0.2003
0.2016
0.1899

CP221

-0.0440
0.0974
0.0773
0.0994
0.1102
0.1190
0.1113
0.1363
0.1462
0.1398
0.1417
0.1387
0.1546
0.1593

CP206

-0.2245
-0.0166
-0.0190
-0.0336
0.0004
-0.0037
0.0044
0.0193
0.0184
0.0139
0.0196
0.0145
0.0259
0.0246

CP222

-0.0308
0.0878
0.1553
0.1228
0.1384
0.1456
0.1445
0.1728
0.1769
0.1899
0.1786
0.2011
0.2160
0.2217

CP207 CP208

CP209

-0.2477 -0.2163 -0.2321

-0.0123  0.0032
-0.0258 -0.0074
-0.0224 -0.0019
0.0030 0.0235
0.0062 0.0229
0.0135 0.0241
0.0238 0.0426
0.0293 0.0472
0.0249 0.0402
0.0233 0.0440
0.0164 0.0395
0.0324 0.0518
0.0278 0.0472

CP223 CP225

0.0396 0.0396
0.1382 0.1819
0.1606 0.2117
0.1522 0.2088
0.1636 0.2207
0.1719 0.2414
0.1791 0.2499
0.1972 0.2521
0.2001  0.2635
0.2165 0.2740
0.2040 0.2555
0.2125 0.2736
0.2354 0.2916
0.2450 0.2966

0.0002
0.0029
0.0196
0.0303
0.0349
0.0306
0.0486
0.0624
0.0547
0.0515
0.0602
0.0697
0.0563

CP226

0.0917
0.1714
0.1993
0.1696
0.1958
0.2002
0.2267
0.2313
0.2332
0.2529
0.2422
0.2515
0.2772
0.3027

CP210

-0.0925
0.0493
0.0519
0.0593
0.0740
0.0825
0.0617
0.0984
0.1077
0.0952
0.1000
0.1041
0.1141
0.1082

CP227

0.0862
0.1830
0.1810
0.1586
0.1843
0.1910
0.2301
0.2114
0.2104
0.2358
0.2253
0.2244
0.2570
0.2897

Table VI. Continued

CP211 CP212

-0.0300 -0.2147
0.1086 -0.0142
0.0982 -0.0210
0.1125 -0.0421
0.1233 -0.0035
0.1298 -0.0080
0.1408 0.0062
0.1550 0.0115
0.1697 0.0084
0.1635 0.0084
0.1617 0.0130
0.1599 0.0044
0.1861 0.0230
0.1944 0.0269

CP228 CP229

0.0694 0.0586
0.1450 0.1537
0.1916 0.1522
0.1623 0.1716
0.1832 0.1760
0.1950  0.2069
0.2045 0.1936
0.2067 0.1931
0.2071 0.2015
0.2347 0.2163
0.2163 0.1963
0.2358 0.2084
0.2502 0.2176
0.2694 0.2201

CP213

-0.2855
-0.0380
-0.0213
-0.0373
-0.0079
-0.0067
-0.0001
0.0075
0.0126
0.0141
0.0098
0.0145
0.0276
0.0197

CP230

0.1042
0.1563
0.1453
0.1866
0.1807
0.2133
0.1699
0.1970
0.2049
0.2026
0.1933
0.2050
0.2013
0.1896

CP214

-0.2456
-0.0348
-0.0123
-0.0331
-0.0024
-0.0011
-0.0054
0.0181
0.0195
0.0168
0.0179
0.0228
0.0326
0.0254

CP231

0.0564
0.1244
0.1408
0.1872
0.1685
0.2047
0.1452
0.1906
0.2071
0.1965
0.1845
0.2112
0.1951
0.1728

CP215

-0.2498
-0.0263
-0.0295
-0.0318
-0.0031
0.0047
0.0022
0.0185
0.0269
0.0214
0.0195
0.0180
0.0348
0.0279

CP232

0.1013
0.1620
0.1579
0.1941
0.1860
0.2223
0.1771
0.2137
0.2276
0.2197
0.2146
0.2235
0.2228
0.2147

CP216

-0.1898
0.0039
0.0123
0.0220
0.0350
0.0329
0.0195
0.0483
0.0528
0.0459
0.0488
0.0575
0.0605
0.0509

CP233

0.0685
0.1859
0.2006
0.2229
0.2252
0.2544
0.2331
0.2522
0.2610
0.2667
0.2552
0.2700
0.2765
0.2760

CP217

-0.2315
-0.0072
0.0096
0.0186
0.0274
0.0335
0.0146
0.0435
0.0550
0.0478
0.0446
0.0595
0.0615
0.0455

CP234

0.0593
0.1116
0.1327
0.1312
0.1365
0.1616
0.1430
0.1629
0.1669
0.1718
0.1678
0.1773
0.1856
0.1886

CP218

-0.1968
-0.0003
0.0399
0.0283
0.0467
0.0522
0.0354
0.0681
0.0741
0.0747
0.0699
0.0849
0.0917
0.0807

CP235

0.1709
0.1950
0.2035
0.2193
0.2149
0.2379
0.2198
0.2452
0.2499
0.2545
0.2467
0.2597
0.2657
0.2658

CP219

CP220

-0.2039 -0.0710

0.0035
0.0357
0.0356
0.0466
0.0559
0.0439
0.0708
0.0782
0.0802
0.0727
0.0858
0.0955
0.0850

CP236

0.1867
0.1879
0.1882
0.2021
0.2004
0.2197
0.2020
0.2312
0.2344
0.2369
0.2326
0.2391
0.2473
0.2536

0.0603
0.0916
0.0998
0.1037
0.1062
0.0768
0.1224
0.1366
0.1213
0.1236
0.1463
0.1411
0.1276

CP237

0.1281
0.1464
0.1731
0.1745
0.1689
0.1898
0.1767
0.2018
0.2089
0.2153
0.2062
0.2208
0.2300
0.2330
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CP238

0.1781
0.1651
0.1645
0.1653
0.1644
0.1838
0.1739
0.1951
0.1962
0.2003
0.1997
0.1982
0.2142
0.2227

CP258

0.0227
-0.0725
-0.0472
-0.0718
-0.0880
-0.1359
-0.0983
-0.0557
-0.0560
-0.0923
-0.0657
-0.0825
-0.0659
-0.0677

CP239

0.1368
0.1414
0.1628
0.1613
0.1488
0.1703
0.1570
0.1816
0.1855
0.1866
0.1840
0.1903
0.2049
0.2050

CP259

-0.0294
-0.0554
-0.0347
-0.0476
-0.0599
-0.1045
-0.0629
-0.0275
-0.0218
-0.0531
-0.0349
-0.0468
-0.0260
-0.0357

CP240

0.1736
0.1673
0.1646
0.1659
0.1597
0.1808
0.1685
0.1924
0.1928
0.1916
0.1933
0.1896
0.2087
0.2131

CP260

-0.0348
-0.0456

0.0041
-0.0400
-0.0441
-0.0924
-0.0575

0.0002

0.0008
-0.0366
-0.0083
-0.0085

0.0022
-0.0082

CP241

0.1122
0.1497
0.1765
0.1760
0.1612
0.1848
0.1755
0.1960
0.2016
0.2067
0.1978
0.2058
0.2251
0.2226

CP261

-0.0661
-0.0423
-0.0087
-0.0351
-0.0396
-0.0941
-0.0442

0.0054

0.0113
-0.0259
-0.0026
-0.0087

0.0110
-0.0051

CP242

0.2042
0.1961
0.2119
0.1985
0.2022
0.2145
0.2122
0.2383
0.2310
0.2387
0.2392
0.2413
0.2598
0.2675

CP262

-0.0108
-0.0200
-0.0012
-0.0283
-0.0185
-0.0927
-0.0296
0.0290
0.0294
-0.0118
0.0198
0.0012
0.0257
0.0155

CP243

0.1711
0.2005
0.2152
0.2135
0.2147
0.2324
0.2323
0.2490
0.2456
0.2544
0.2508
0.2537
0.2760
0.2782

CP263

-0.1244
-0.0345
-0.0290
-0.0312
-0.0184
-0.0123
0.0007
-0.0035
0.0047
0.0004
0.0009
-0.0031
0.0145
0.0150

Table VI. Continued

CP244

0.2845
0.2317
0.2486
0.2454
0.2322
0.2565
0.2425
0.2658
0.2648
0.2658
0.2627
0.2689
0.2868
0.2868

CP264

-0.1023
-0.0276
-0.0206
-0.0300
-0.0127
-0.0100
0.0019
0.0024
0.0070
0.0021
0.0056
0.0009
0.0165
0.0199

CP245

-0.1558
-0.0486
-0.0669
-0.0612
-0.0425
-0.0385
-0.0324
-0.0255
-0.0166
-0.0344
-0.0223
-0.0302
-0.0219
-0.0217

CP265

-0.1140
-0.0351
-0.0215
-0.0286
-0.0191
-0.0117
-0.0019
-0.0022
0.0073
0.0025
0.0018
0.0032
0.0177
0.0177

CP246

CP247

-0.2246 -0.1931
-0.0564 -0.0051

-0.0544
-0.0525
-0.0307
-0.0211
-0.0314
-0.0128
-0.0059
-0.0279
-0.0184
-0.0186
-0.0142
-0.0240

CP266

-0.0655
-0.0165
-0.0133
-0.0184
-0.0037
-0.0035
0.0091
0.0130
0.0175
0.0126
0.0159
0.0094
0.0274
0.0328

0.0034

-0.0058

0.0167
0.0239
0.0310
0.0337
0.0383
0.0318
0.0348
0.0355
0.0489
0.0449

CP267

-0.1054
-0.0278
-0.0058
-0.0155
-0.0128
-0.0071
-0.0011

0.0090
0.0186
0.0113
0.0120
0.0190
0.0303
0.0273

CP248

-0.0770
0.0426
0.0533
0.0232
0.0547
0.0378
0.0786
0.0682
0.0622
0.0731
0.0828
0.0795
0.1014
0.1231

CP268

-0.0752
-0.0273
0.0113
-0.0122
-0.0130
-0.0119
-0.0173
0.0131
0.0189
0.0049
0.0132
0.0282
0.0283
0.0227

CP249

-0.2021
-0.0558
-0.0324
-0.0411
-0.0265
-0.0260
-0.0138
-0.0053
0.0080
-0.0010
0.0001
0.0040
0.0138
0.0108

CP269

-0.0574
-0.0362
-0.0161
-0.0158
-0.0278
-0.0320
-0.0334
-0.0064

0.0043
-0.0149
-0.0089
-0.0023

0.0026
-0.0103

CP250

-0.2215
-0.0180
-0.0178
-0.0222
0.0015
0.0064
0.0139
0.0237
0.0258
0.0200
0.0245
0.0158
0.0302
0.0308

CP270

-0.0362
-0.0541
-0.0139
-0.0402
-0.0603
-0.0773
-0.0784
-0.0317
-0.0273
-0.0573
-0.0387
-0.0286
-0.0326
-0.0450

CP251

-0.1963
0.0240
0.0324
0.0281
0.0445
0.0538
0.0622
0.0628
0.0695
0.0754
0.0714
0.0711
0.0882
0.0930

CP271

-0.0594
-0.0772
-0.0364
-0.0599
-0.0897
-0.1150
-0.1002
-0.0608
-0.0537
-0.0854
-0.0693
-0.0645
-0.0610
-0.0750

CP252

-0.0584
0.0789
0.0915
0.0824
0.1018
0.1140
0.1175
0.1311
0.1368
0.1456
0.1386
0.1444
0.1608
0.1720

CP272

0.0174
-0.0517
-0.0537
-0.0525
-0.0671
-0.1025
-0.0730
-0.0444
-0.0400
-0.0673
-0.0521
-0.0730
-0.0533
-0.0582

©GP25T

-0.0598
-0.1798
-0.1279
-0.1675
-0.2091
-0.2621
-0.2149
-0.1754
-0.1651
-0.2049
-0.1833
-0.1841
-0.1773
-0.1860

CP273

-0.4443
-0.0963
-0.0031
-0.0412
-0.0688
-0.0402
-0.0621
-0.0223
-0.0106
-0.0283
-0.0269

0.0196

0.0169
-0.0085



Ve

Run CP274
61. -0.0162
256. -0.0603
220. -0.0251
47. -0.0598
57. -0.0733
52. -0.1085
48. -0.0809
258. -0.0429
54. -0.0427
49. -0.0697
59. -0.0487
120. -0.0530
-0.0416

-0.0468

CP275

0.2369
0.2461
0.2845
0.2344
0.2468
0.2448
0.2950
0.2693
0.2647
0.2867
0.2862
0.2982
0.3256
0.3575

CP276

0.2707
0.2856
0.3505
0.2464
0.2643
0.2437
0.3238
0.2904
0.2699
0.3092
0.3187
0.3346
0.3656
0.4232

CP277

0.3091
0.3326
0.3370
0.2928
0.3301
0.3091
0.4009
0.3283
0.3161
0.3619
0.3619
0.3496
0.4029
0.4545

CP278

0.2701
0.3282
0.3660
0.3121
0.3397
0.3412
0.3810
0.3515
0.3384
0.3662
0.3665
0.3816
0.4029
0.4317

CP279

0.2171
0.2981
0.3470
0.3225
0.3182
0.3444
0.3287
0.3417
0.3383
0.3444
0.3357
0.3730
0.3657
0.3605

CP280

0.3233
0.2949
0.2635
0.3367
0.3319
0.3379
0.2979
0.3332
0.3448
0.3260
0.3157
0.3172
0.3278
0.2952

Table VI. Concluded

CP281

0.2597
0.2501
0.2404
0.3161
0.2795
0.2953
0.2091
0.2899
0.3082
0.2649
0.2660
0.2857
0.2605
0.2089

CP282

0.3213
0.2350
0.2124
0.2735
0.2397
0.2520
0.1682
0.2577
0.2839
0.2250
0.2356
0.2530
0.2209
0.1801

CP283

0.2551
0.2178
0.2004
0.2518
0.2281
0.2492
0.2046
0.2518
0.2758
0.2401
0.2434
0.2560
0.2516
0.2207

CP284

0.1446
0.2176
0.2302
0.2328
0.2441
0.2601
0.2578
0.2600
0.2827
0.2708
0.2638
0.2787
0.2921
0.2844



ce

Run

88.
87.
33.
286.
35.
132.
186.
234.
232.
285.
134.
185.

Run

88.
87.
33.
286.
35.
132.
186.
234.
232.
285.
134.
185.

Run

88.
87.
33.
286.
35.
132.
186.
234.
232.
285.
134.
185.

My Ro x 1076

0.29
0.60
0.59
0.80
0.79
0.80
0.85
0.85
0.85
0.90
0.90
0.95

CP11

-0.1234
-0.0878
-0.0685
-0.0830
-0.0655
-0.0687
-0.0751
-0.0620
-0.0605
-0.0607
-0.0473
-0.0302

CP38

-0.0680
-0.0497
-0.0397
-0.0416
-0.0426
-0.0451
-0.0419
-0.0437
-0.0440
-0.0401
-0.0380
-0.0382

I S e T 5 e e
Nwoowoowuniwo o

CP12

-0.1024
-0.0750
-0.0527
-0.0626
-0.0488
-0.0531
-0.0557
-0.0459
-0.0450
-0.0441
-0.0332
-0.0017

CP39

-0.0244
-0.0034
0.0090
-0.0055
0.0003
-0.0006
-0.0093
-0.0044
-0.0034
-0.0126
-0.0036
-0.0178

Po

1001.7
720.6
1682.8
543.9
1197.0
1398.6
535.0
1093.8
1325.2
516.3
1010.2
509.0

CP13

-0.0852
-0.0489
-0.0340
-0.0377
-0.0240
-0.0241
-0.0323
-0.0212
-0.0215
-0.0227
-0.0058

0.0178

CP40

0.0244
0.0508
0.0642
0.0679
0.0668
0.0642
0.0681
0.0661
0.0672
0.0651
0.0679
0.0594

Table VII. Pressure Coefficients for I/h = 11.7 Cavity With Front Blocks

Ptoo

1063.5
916.9
2134.9
826.7
1812.0
2123.0
857.3
1751.0
2122.7
870.5
1702.1
906.4

CP14

-0.0588
-0.0362
-0.0273
-0.0208
-0.0206
-0.0223
-0.0170
-0.0179
-0.0185
-0.0109
-0.0071

0.0256

CP41

-0.0784
-0.0459
-0.0228
-0.0342
-0.0206
-0.0229
-0.0299
-0.0203
-0.0171
-0.0248
-0.0160
-0.0241

Goo

60.5
179.7
414.4
241.8
526.9
619.9
270.1
550.8
668.3
290.8
568.3
319.3

CP15

-0.0603
-0.0306
-0.0087
-0.0221
-0.0073
-0.0110
-0.0144
-0.0046
-0.0021
-0.0095

0.0007

0.0185

CP42

-0.0568
-0.0422
-0.0282
-0.0348
-0.0343
-0.0366
-0.0350
-0.0360
-0.0350
-0.0337
-0.0317
-0.0327

Tioo

57.0
61.4
95.8
109.8
107.8
96.2
115.8
110.5
110.0
115.0
108.0
116.5

CP16

-0.0924
-0.0615
-0.0463
-0.0500
-0.0417
-0.0449
-0.0449
-0.0398
-0.0385
-0.0429
-0.0347
-0.0221

CP43

0.0183
0.0524
0.0582
0.0659
0.0673
0.0679
0.0654
0.0671
0.0667
0.0616
0.0716
0.0576

CP1

0.8365
0.9672
0.9827
1.1202
1.1140
1.1160
1.1616
1.1576
1.1601
1.1933
1.1909
1.2322

CP17

-0.0907
-0.0539
-0.0345
-0.0501
-0.0303
-0.0317
-0.0442
-0.0289
-0.0261
-0.0426
-0.0242
-0.0263

CP47

-0.2212
-0.1725
-0.1472
-0.1362
-0.1258
-0.1304
-0.1172
-0.1122
-0.1055
-0.0918
-0.0970
-0.0747

CP2

-0.3159
-0.2405
-0.3062
-0.3091
-0.3200
-0.3594
-0.2804
-0.2838
-0.3260
-0.2111
-0.1971
-0.1112

CP18

-0.0630
-0.0406
-0.0241
-0.0256
-0.0211
-0.0239
-0.0231
-0.0209
-0.0208
-0.0243
-0.0177
-0.0142

CP67

-0.1963
-0.1585
-0.1425
-0.1369
-0.1259
-0.1295
-0.1261
-0.1187
-0.1161
-0.1086
-0.1029
-0.0950

CP3

-0.2805
-0.2857
-0.2922
-0.3536
-0.3621
-0.3690
-0.4109
-0.4457
-0.4676
-0.3750
-0.4878
-0.2890

CP19

-0.0791
-0.0439
-0.0279
-0.0355
-0.0236
-0.0251
-0.0314
-0.0233
-0.0215
-0.0309
-0.0194
-0.0222

CP68

0.0062
0.0228
0.0362
0.0299
0.0301
0.0284
0.0247
0.0239
0.0244
0.0176
0.0248
0.0104

CP4

-0.2402
-0.2335
-0.2073
-0.2780
-0.2596
-0.2676
-0.3071
-0.2870
-0.2874
-0.4156
-0.4264
-0.3278

CP20

-0.0627
-0.0376
-0.0320
-0.0153
-0.0156
-0.0151
-0.0155
-0.0142
-0.0180
-0.0155
-0.0037
-0.0061

CP107

-0.2150
-0.1644
-0.1463
-0.1395
-0.1285
-0.1330
-0.1271
-0.1191
-0.1174
-0.1076
-0.1049
-0.0946

CP5

-0.2291
-0.2156
-0.1979
-0.2579
-0.2339
-0.2376
-0.2827
-0.2550
-0.2569
-0.4164
-0.3810
-0.3697

CP21

-0.0808
-0.0420
-0.0145
-0.0334
-0.0158
-0.0209
-0.0226
-0.0126
-0.0070
-0.0185
-0.0126
-0.0113

CP108

-0.1909
-0.1533
-0.1340
-0.1302
-0.1223
-0.1299
-0.1203
-0.1149
-0.1107
-0.1002
-0.1027
-0.0895

CP6

-0.1906
-0.1797
-0.1652
-0.2031
-0.1905
-0.1948
-0.2168
-0.2039
-0.2061
-0.3109
-0.2197
-0.3748

CP33

-0.0755
-0.0417
-0.0296
-0.0338
-0.0203
-0.0196
-0.0290
-0.0180
-0.0159
-0.0253
-0.0108
-0.0187

CP109

-0.1201
-0.0924
-0.0767
-0.0945
-0.0817
-0.0861
-0.0911
-0.0828
-0.0800
-0.0796
-0.0760
-0.0735

CP7

-0.1766
-0.1416
-0.1396
-0.1573
-0.1471
-0.1412
-0.1581
-0.1550
-0.1431
-0.1713
-0.1400
-0.3782

CP34

-0.0877
-0.0545
-0.0421
-0.0289
-0.0300
-0.0332
-0.0249
-0.0270
-0.0284
-0.0219
-0.0196
-0.0178

CP110

-0.0369
-0.0275
-0.0134
-0.0249
-0.0271
-0.0265
-0.0299
-0.0310
-0.0309
-0.0363
-0.0249
-0.0361

CP8

-0.1056
-0.0909
-0.0803
-0.0872
-0.0809
-0.0817
-0.0895
-0.0831
-0.0856
-0.0867
-0.0661
-0.2881

CP35

-0.1004
-0.0651
-0.0570
-0.0490
-0.0424
-0.0409
-0.0443
-0.0387
-0.0381
-0.0389
-0.0281
-0.0330

CP111

-0.0098
0.0188
0.0412
0.0187
0.0272
0.0238
0.0165
0.0205
0.0251
0.0125
0.0194
0.0065

CP9

-0.1058
-0.0813
-0.0644
-0.0816
-0.0663
-0.0691
-0.0769
-0.0653
-0.0640
-0.0635
-0.0483
-0.1729

CP36

-0.0736
-0.0496
-0.0452
-0.0295
-0.0363
-0.0396
-0.0278
-0.0345
-0.0373
-0.0277
-0.0279
-0.0268

CP112

0.0203
0.0526
0.0695
0.0671
0.0698
0.0664
0.0657
0.0670
0.0688
0.0606
0.0683
0.0550

CP10

-0.0892
-0.0694
-0.0532
-0.0592
-0.0512
-0.0546
-0.0541
-0.0490
-0.0494
-0.0402
-0.0317
-0.0621

CP37

-0.0803
-0.0562
-0.0340
-0.0519
-0.0402
-0.0435
-0.0468
-0.0403
-0.0354
-0.0411
-0.0377
-0.0410

CP113

0.0207
0.0710
0.0874
0.0878
0.0987
0.0974
0.0916
0.0990
0.1033
0.0919
0.1018
0.0850
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Run CP114

88.
87.
33.
286.
35.
132.
186.
234.
232.
285.
134.
185.

Run

88.
87.
33.
286.
35.
132.
186.
234.
232.
285.
134.
185.

Run

88.
87.
33.
286.

132.
186.
234.
232.
285.
134.
185.

0.0545
0.0918
0.1110
0.1316
0.1307
0.1276
0.1388
0.1351
0.1376
0.1395
0.1421
0.1329

CP141

0.1640
0.1694
0.1864
0.1320
0.1393
0.1383
0.1110
0.1187
0.1184
0.0833
0.1004
0.0649

CP165

0.2040
0.2493
0.2693
0.2840
0.2886
0.2884
0.2885
0.2910
0.2931
0.2742
0.2856
0.2519

CP115

0.0670
0.1091
0.1250
0.1467
0.1514
0.1500
0.1568
0.1585
0.1621
0.1609
0.1692
0.1577

CP147

-0.2425
-0.1884
-0.1748
-0.1530
-0.1423
-0.1448
-0.1359
-0.1289
-0.1261
-0.1111
-0.1072
-0.0925

CP166

0.2672
0.2954
0.3072
0.3308
0.3266
0.3251
0.3293
0.3253
0.3210
0.3076
0.3191
0.2841

CP123

0.0226
0.0348
0.0488
0.0228
0.0281
0.0261
0.0142
0.0182
0.0184
0.0034
0.0164
-0.0035

CP148

-0.2214
-0.1847
-0.1740
-0.1454
-0.1455
-0.1474
-0.1339
-0.1364
-0.1359
-0.1169
-0.1149
-0.0998

CP167

0.3203
0.3573
0.3750
0.3748
0.3760
0.3730
0.3681
0.3691
0.3660
0.3404
0.3524
0.3106

CP124

0.1012
0.0818
0.1014
0.0501
0.0561
0.0502
0.0374
0.0393
0.0402
0.0251
0.0316
0.0163

CP149

-0.2218
-0.1782
-0.1731
-0.1487
-0.1461
-0.1432
-0.1375
-0.1344
-0.1352
-0.1243
-0.1134
-0.1070

CP168

0.4298
0.4502
0.4621
0.4597
0.4586
0.4558
0.4477
0.4477
0.4425
0.4051
0.4250
0.3634

CP129

-0.2216
-0.1733
-0.1683
-0.1434
-0.1365
-0.1333
-0.1278
-0.1208
-0.1191
-0.1062
-0.0978
-0.0862

CP150

-0.1781
-0.1468
-0.1356
-0.1218
-0.1229
-0.1228
-0.1135
-0.1141
-0.1141
-0.1017
-0.0979
-0.0897

CP169

0.4715
0.4987
0.5126
0.5041
0.5094
0.5072
0.4908
0.4940
0.4880
0.4409
0.4678
0.3910

CP130

-0.2273
-0.1767
-0.1592
-0.1290
-0.1303
-0.1324
-0.1140
-0.1158
-0.1152
-0.0919
-0.0960
-0.0754

CP151

-0.1078
-0.0956
-0.0798
-0.0915
-0.0862
-0.0885
-0.0893
-0.0837
-0.0806
-0.0827
-0.0753
-0.0765

CP170

0.5326
0.5483
0.5730
0.5515
0.5545
0.5521
0.5390
0.5361
0.5362
0.4884
0.5056
0.4328

Table VII

CP131

-0.2259
-0.1772
-0.1654
-0.1424
-0.1365
-0.1359
-0.1271
-0.1219
-0.1202
-0.1046
-0.1011
-0.0874

CP152

0.0006
-0.0161
-0.0068
-0.0291
-0.0303
-0.0316
-0.0343
-0.0334
-0.0342
-0.0408
-0.0313
-0.0416

CP171

0.5526
0.5655
0.5804
0.5616
0.5643
0.5720
0.5403
0.5411
0.5410
0.4765
0.5128
0.4118

CP132

-0.2236
-0.1776
-0.1592
-0.1343
-0.1332
-0.1360
-0.1187
-0.1187
-0.1175
-0.0951
-0.1000
-0.0796

CP153

0.0739
0.0651
0.0793
0.0248
0.0353
0.0314
0.0129
0.0229
0.0253
0.0029
0.0146
-0.0045

CP172

0.4921
0.4806
0.5296
0.4300
0.4517
0.4620
0.3981
0.4151
0.4275
0.3421
0.3730
0.2899

. Continued

CP133

-0.2353
-0.1836
-0.1672
-0.1508
-0.1424
-0.1432
-0.1343
-0.1280
-0.1245
-0.1090
-0.1091
-0.0918

CP154

0.1353
0.1308
0.1468
0.1024
0.1018
0.0993
0.0857
0.0859
0.0870
0.0658
0.0734
0.0526

CP173

0.4170
0.4535
0.4761
0.4781
0.4839
0.4817
0.4790
0.4795
0.4821
0.4626
0.4703
0.4406

CP134

-0.2286
-0.1818
-0.1546
-0.1459
-0.1369
-0.1452
-0.1290
-0.1264
-0.1213
-0.1013
-0.1116
-0.0867

CP157

-0.2420
-0.1882
-0.1783
-0.1528
-0.1458
-0.1460
-0.1367
-0.1320
-0.1300
-0.1144
-0.1093
-0.0938

CP174

0.1656
0.1696
0.1789
0.1561
0.1510
0.1545
0.1377
0.1367
0.1354
0.1120
0.1240
0.0963

CP135

-0.2188
-0.1739
-0.1598
-0.1488
-0.1389
-0.1432
-0.1368
-0.1310
-0.1284
-0.1189
-0.1149
-0.1041

CP158

-0.1757
-0.1447
-0.1188
-0.1246
-0.1151
-0.1226
-0.1140
-0.1092
-0.1047
-0.0947
-0.0985
-0.0865

CP175

0.1658
0.1888
0.2023
0.1905
0.1895
0.1917
0.1772
0.1799
0.1799
0.1541
0.1657
0.1356

CP136

-0.1622
-0.1379
-0.1280
-0.1232
-0.1210
-0.1219
-0.1176
-0.1149
-0.1147
-0.1070
-0.1013
-0.0944

CP159

0.0835
0.0674
0.0765
0.0289
0.0319
0.0332
0.0150
0.0170
0.0180
-0.0005
0.0142
-0.0050

CP176

0.1827
0.2084
0.2197
0.2259
0.2218
0.2235
0.2190
0.2179
0.2189
0.1991
0.2079
0.1788

CP137

-0.1115
-0.0933
-0.0761
-0.1017
-0.0902
-0.0916
-0.1009
-0.0912
-0.0889
-0.0960
-0.0863
-0.0899

CP161

0.1662
0.1936
0.2151
0.1737
0.1853
0.1838
0.1574
0.1655
0.1713
0.1311
0.1471
0.1082

CP177

0.1797
0.2238
0.2464
0.2448
0.2520
0.2511
0.2448
0.2498
0.2548
0.2306
0.2399
0.2097

CP138

-0.0105
-0.0235
-0.0166
-0.0382
-0.0423
-0.0405
-0.0487
-0.0488
-0.0486
-0.0584
-0.0472
-0.0595

CP162

0.1821
0.2092
0.2233
0.2236
0.2207
0.2199
0.2131
0.2080
0.2099
0.1835
0.1954
0.1589

CP178

0.2344
0.2633
0.2703
0.2985
0.2889
0.2937
0.2944
0.2881
0.2865
0.2711
0.2825
0.2497

CP139

0.0686
0.0505
0.0592
0.0109
0.0136
0.0141
-0.0049
-0.0004
0.0015
-0.0228
-0.0049
-0.0288

CP163

0.1757
0.2139
0.2339
0.2346
0.2429
0.2401
0.2349
0.2377
0.2416
0.2157
0.2263
0.1911

CP179

0.2748
0.3142
0.3267
0.3338
0.3347
0.3383
0.3275
0.3283
0.3264
0.2980
0.3141
0.2719

CP140

0.1480
0.1215
0.1342
0.0834
0.0822
0.0806
0.0617
0.0616
0.0634
0.0360
0.0497
0.0241

CP164

0.1922
0.2284
0.2441
0.2685
0.2655
0.2651
0.2701
0.2656
0.2672
0.2524
0.2623
0.2291

CP180

0.3621
0.3842
0.4027
0.3821
0.3809
0.3799
0.3702
0.3668
0.3615
0.3337
0.3429
0.3043



LE

Run CP181 CP182 CP183

88.
87.
33.
286.
35.
132.
186.
234.
232.
285.
134.
185.

0.4001 0.4334 0.4494
0.4142 0.4460 0.4778
0.4322 0.4593 0.4963
0.4142 0.4629 0.4918
0.4202 0.4618 0.4966
0.4153 0.4563 0.4930
0.4089 0.4555 0.4847
0.4112 0.4538 0.4863
0.4077 0.4489 0.4831
0.3764 0.4161 0.4409
0.3880 0.4299 0.4612
0.3416 0.3748 0.3955

Run CP199 CP200 CP201

0.2974 0.3497 0.3585
0.3367 0.3756 0.3781
0.3439 0.3785 0.3964
0.3441 0.3491 0.3427
0.3467 0.3527 0.3475
0.3508 0.3606 0.3503
0.3166 0.3271 0.3473
0.3246 0.3297 0.3427
0.3163 0.3196 0.3493
0.2826 0.3035 0.3268
0.3036 0.3149 0.3446
0.2660 0.2861 0.3058

Run CP228 CP230 CP231

88.
87.
33.
286.
35.
132.
186.
234.
232.
285.
134.
185.

0.7132 0.7284 0.6939
0.7418 0.7576 0.7091
0.7443 0.7764 0.7279
0.7878 0.7893 0.7314
0.7710 0.7786 0.7159
0.7773 0.7896 0.7290
0.7963 0.7944 0.7224
0.7711 0.7839 0.7176
0.7665 0.7806 0.7126
0.7595 0.7623 0.6822
0.7656 0.7728 0.7063
0.7216 0.7255 0.6440

CP184

0.4885
0.5048
0.5241
0.5134
0.5160
0.5139
0.4999
0.4986
0.4978
0.4483
0.4729
0.3953

CP202

0.3662
0.3704
0.3771
0.3994
0.3900
0.3885
0.3997
0.3889
0.3915
0.3630
0.3865
0.3259

CP232

0.6060
0.6225
0.6468
0.6403
0.6345
0.6382
0.6322
0.6321
0.6206
0.5931
0.6112
0.5625

CP185

0.4186
0.4353
0.4772
0.4131
0.4382
0.4389
0.3899
0.4059
0.4079
0.3344
0.3688
0.2819

CP203

0.3206
0.3739
0.3980
0.3925
0.4122
0.4078
0.3854
0.3901
0.4007
0.3386
0.3609
0.2821

CP233

0.5618
0.6029
0.6196
0.6368
0.6294
0.6401
0.6354
0.6353
0.6261
0.6074
0.6277
0.5864

CP186 CP188

0.3774 0.2238
0.4114 0.2548
0.4418 0.2717
0.4342 0.2904
0.4402 0.2851
0.4367 0.2859
0.4283 0.2908
0.4261 0.2870
0.4238 0.2893
0.3938 0.2735
0.4073 0.2787
0.3650 0.2504

CP204 CP205

0.3228 0.3040
0.3538 0.3633
0.3800 0.3868
0.3441 0.3832
0.3653 0.3929
0.3601 0.4003
0.3213 0.3729
0.3224 0.3730
0.3426 0.3769
0.2627 0.3362
0.2815 0.3631
0.2086 0.3183

CP245 CP246

0.0432 0.1609
0.0924 0.1925
0.1141 0.2085
0.1200 0.2295
0.1315 0.2291
0.1298 0.2284
0.1294 0.2366
0.1371 0.2353
0.1425 0.2375
0.1317 0.2336
0.1398 0.2386
0.1263 0.2254

Table VII. Continued

CP189

0.4195
0.4471
0.4624
0.4290
0.4382
0.4346
0.4124
0.4178
0.4151
0.3734
0.3964
0.3386

CP212

0.2419
0.2657
0.2796
0.2901
0.2853
0.2852
0.2866
0.2828
0.2844
0.2668
0.2719
0.2454

CP247

0.3464
0.3553
0.3621
0.3265
0.3255
0.3222
0.3162
0.3152
0.3149
0.2993
0.3074
0.2801

CP190

0.4972
0.5092
0.5408
0.5020
0.5123
0.5066
0.4877
0.4926
0.4980
0.4498
0.4630
0.4023

CP213

0.2318
0.2740
0.2848
0.3022
0.3007
0.3014
0.2971
0.2963
0.2936
0.2716
0.2866
0.2483

CP248

0.3234
0.3708
0.3905
0.4065
0.4046
0.4013
0.3876
0.3906
0.3888
0.3366
0.3564
0.2830

CP191

0.4596
0.4700
0.5139
0.4252
0.4515
0.4520
0.3980
0.4096
0.4225
0.3396
0.3689
0.2840

CP216

0.4404
0.4582
0.4673
0.4190
0.4234
0.4277
0.4005
0.4030
0.3992
0.3700
0.3813
0.3446

CP257

-0.7912
-0.7008
-0.6980
-0.6819
-0.6802
-0.6812
-0.6583
-0.6617
-0.6462
-0.5943
-0.6242
-0.5794

CP193

0.0952
0.1391
0.1554
0.1724
0.1802
0.1806
0.1849
0.1871
0.1930
0.1894
0.1988
0.1853

CP217

0.4320
0.4500
0.4620
0.4140
0.4193
0.4215
0.3994
0.4056
0.4014
0.3699
0.3852
0.3453

CP258

-0.5486
-0.5350
-0.5096
-0.5304
-0.5393
-0.5458
-0.5080
-0.5220
-0.5045
-0.4282
-0.4745
-0.3800

CP194

0.1554
0.1875
0.2079
0.2292
0.2261
0.2238
0.2380
0.2317
0.2351
0.2370
0.2365
0.2305

CP220

0.4753
0.4855
0.4916
0.4828
0.4854
0.4829
0.4617
0.4600
0.4633
0.4068
0.4375
0.3544

CP259

-0.3073
-0.3078
-0.2934
-0.3478
-0.3477
-0.3502
-0.3414
-0.3466
-0.3322
-0.2874
-0.3184
-0.2484

CP195

0.1658
0.2074
0.2312
0.2359
0.2445
0.2431
0.2450
0.2489
0.2549
0.2428
0.2477
0.2354

CP221

0.5096
0.5361
0.5577
0.5451
0.5481
0.5487
0.5379
0.5359
0.5441
0.4976
0.5161
0.4510

CP260

-0.1928
-0.1846
-0.1731
-0.2031
-0.2128
-0.2123
-0.2034
-0.2176
-0.2072
-0.1684
-0.1946
-0.1427

CP196

0.2098
0.2412
0.2559
0.2758
0.2740
0.2719
0.2782
0.2726
0.2722
0.2648
0.2714
0.2565

CP225

0.5712
0.6119
0.6189
0.6350
0.6335
0.6419
0.6384
0.6273
0.6275
0.6120
0.6264
0.5858

CP261

-0.1527
-0.1275
-0.1165
-0.1432
-0.1455
-0.1442
-0.1241
-0.1443
-0.1335
-0.1064
-0.1279
-0.0898

CP197 CP198

0.2255 0.2791
0.2684 0.3096
0.2952 0.3248
0.2857 0.3283
0.2980 0.3287
0.2971 0.3290
0.2887 0.3178
0.2941 0.3189
0.2991 0.3142
0.2716 0.2880
0.2821 0.3001
0.2591 0.2706

CP226 CP227

0.5711 0.6566
0.6065 0.6921
0.6250 0.7075
0.6414 0.7142
0.6330 0.7154
0.6336 0.7181 |
0.6393 0.7246
0.6212 0.7127 ‘
0.6160 0.7104
0.5994 0.6883
0.6054 0.6934 '
0.5625 0.6461

CP262 CP263

-0.1236 0.0373

-0.0938 0.0808 1
0.0755 0.1000

20.0922 0.1149 |
0.0989 0.1206
-0.1018 0.1199
20.0822 0.1255
-0.0943 0.1294
-0.0819 0.1331
-0.0490 0.1321
-0.0797 0.1385
-0.0415 0.1333



8¢

Run CP264

88.
87.
33.
286.
35.
132.
186.
234.
232.
285.
134.
185.

0.0449
0.0884
0.1078
0.1333
0.1343
0.1329
0.1456
0.1454
0.1483
0.1537
0.1566
0.1568

Run CP280

88.
87.
33.
286.
35.
132.
186.
234.
232.
285.
134.
185.

0.8178
0.8541
0.8624
0.8786
0.8739
0.8858
0.8743
0.8588
0.8528
0.8199
0.8344
0.7528

CP265

0.0370
0.0895
0.1056
0.1299
0.1384
0.1386
0.1455
0.1509
0.1536
0.1569
0.1642
0.1638

CP281

0.7629
0.7922
0.7951
0.7940
0.7906
0.7984
0.7779
0.7730
0.7583
0.7145
0.7409
0.6502

CP266 CP267

0.0453 0.0241
0.0912 0.0746
0.1132 0.0892
0.1399 0.1116
0.1415 0.1170
0.1405 0.1186
0.1535 0.1215
0.1535 0.1259
0.1575 0.1284
0.1636 0.1310
0.1654 0.1401
0.1730 0.1436

CP282 CP283

0.6454 0.4836
0.6548 0.5167
0.6755 0.5468
0.6618 0.5268
0.6619 0.5386
0.6513 0.5324
0.6333 0.5149
0.6356 0.5170
0.6203 0.5118
0.5692 0.4696
0.5933 0.4986
0.5076 0.4375

CP268

0.0006
0.0394
0.0481
0.0718
0.0681
0.0699
0.0765
0.0740
0.0734
0.0841
0.0909
0.0967

CP284

0.6090
0.6169
0.6138
0.6280
0.6174
0.6208
0.6246
0.6058
0.6072
0.5886
0.6051
0.5585

CP269

-0.0690
-0.0328
-0.0198
-0.0235
-0.0172
-0.0165
-0.0160
-0.0114
-0.0068
-0.0030

0.0038

0.0097

CP270

-0.1474
-0.1378
-0.1293
-0.1379
-0.1426
-0.1427
-0.1362
-0.1413
-0.1375
-0.1162
-0.1200
-0.0989

Table VII. Concluded

CP271

-0.2072
-0.2100
-0.1991
-0.2407
-0.2411
-0.2397
-0.2425
-0.2462
-0.2360
-0.2095
-0.2254
-0.1949

CP272

-0.1870
-0.1900
-0.1645
-0.2220
-0.2181
-0.2215
-0.2189
-0.2213
-0.2057
-0.1812
-0.2098
-0.1771

CP273

0.0361
0.0851
0.0660
0.1347
0.1229
0.1339
0.1283
0.1319
0.1228
0.1296
0.1641
0.1468

CP274

-0.1911
-0.1974
-0.1806
-0.2199
-0.2269
-0.2271
-0.2220
-0.2317
-0.2211
-0.1853
-0.2117
-0.1783

CP275

0.4490
0.4962
0.5175
0.5197
0.5308
0.5328
0.5122
0.5142
0.5132
0.4731
0.4989
0.4429

CP276

0.6023
0.6240
0.6275
0.6471
0.6402
0.6412
0.6274
0.6177
0.6094
0.5651
0.5892
0.5088

CP277

0.7313
0.7624
0.7792
0.7755
0.7809
0.7841
0.7731
0.7695
0.7719
0.7214
0.7380
0.6577

CP278

0.8054
0.8325
0.8329
0.8664
0.8561
0.8651
0.8645
0.8507
0.8497
0.8152
0.8363
0.7531

CP279

0.8234
0.8533
0.8471
0.8883
0.8765
0.8909
0.8837
0.8751
0.8749
0.8386
0.8664
0.7751



6¢€

Run

281.
181.
280.
180.

Run

281.
181.
280.
180.

Run

281.
181.
280.
180.

Run

281.
181.
280.
180.

Run

281.
181.
280.
180.

My Roo x 1078

0.80
0.85
0.90
0.95

CP11

-0.0868
-0.0778
-0.0551
-0.0265

CP38

-0.0479
-0.0478
-0.0414
-0.0442

CP68

0.0365
0.0323
0.0280
0.0207

CP109

-0.0773
-0.0747
-0.0603
-0.0587

s o
N~ Ot

CP12

-0.0654
-0.0582
-0.0376
0.0054

CP39

-0.0041
-0.0058
-0.0040
-0.0116

CP80

-0.1181
-0.1114
-0.0920
-0.0842

CP110

-0.0168
-0.0202
-0.0236
-0.0235

Poo

547.2
538.7
517.2
500.1

CP13

-0.0433
-0.0361
-0.0189

0.0240

CP40

0.0657
0.0685
0.0742
0.0695

CP84

-0.1187
-0.1101
-0.0879
-0.0809

CP111

0.0294
0.0259
0.0264
0.0186

Table VIII. Pressure Coefficients for [/h = 11.7 Cavity With Rear Block

Ptoo

831.5
862.1
871.6
894.4

CP14

-0.0263
-0.0203
-0.0060

0.0337

CP41

-0.0432
-0.0383
-0.0232
-0.0238

CP85

-0.1281
-0.1188
-0.0968
-0.0883

CP112

0.0757
0.0741
0.0746
0.0655

oo

243.2
271.1
291.1
316.3

CP15

-0.0260
-0.0177
-0.0030

0.0276

CP42

-0.0386
-0.0387
-0.0336
-0.0370

CP97

-0.1245
-0.1155
-0.0930
-0.0838

CP113

0.0936
0.0983
0.1052
0.0971

Tt 00

109.7
116.4
113.5
114.5

CP16

-0.0547
-0.0483
-0.0375
-0.0143

CP43

0.0617
0.0648
0.0690
0.0662

CP98

-0.1159
-0.1088
-0.0911
-0.0822

CP114

0.1361
0.1418
0.1489
0.1433

CP1

1.1170
1.1551
1.2004
1.2394

CP17

-0.0554
-0.0484
-0.0374
-0.0192

CP44

-0.1088
-0.1010
-0.0806
-0.0722

CP99

-0.1302
-0.1226
-0.1041
-0.0943

CP115

0.1535
0.1607
0.1700
0.1680

CP2

-0.3189
-0.2944
-0.2153
-0.0968

CP18

-0.0314
-0.0274
-0.0203
-0.0089

CP45

-0.1223
-0.1144
-0.0933
-0.0847

CP100

-0.1152
-0.1080
-0.0820
-0.0791

CP123

0.0568
0.0465
0.0331
0.0204

CP3

-0.3671
-0.4208
-0.3852
-0.2889

CP19

-0.0419
-0.0366
-0.0269
-0.0176

CP46

-0.1080
-0.0986
-0.0729
-0.0676

CP101

-0.1283
-0.1204
-0.1004
-0.0913

CP124

0.0959
0.0780
0.0614
0.0417

CP4

-0.2819
-0.3073
-0.4134
-0.3193

CP20

-0.0242
-0.0214
-0.0147
-0.0039

CP47

-0.1120
-0.1007
-0.0749
-0.0672

CP102

-0.1175
-0.1102
-0.0901
-0.0819

CP129

-0.1341
-0.1252
-0.1058
-0.0952

CP5

-0.2613
-0.2815
-0.4103
-0.3606

CP21

-0.0384
-0.0279
-0.0134
-0.0058

CP48

-0.1103
-0.1036
-0.0854
-0.0746

CP103

-0.1254
-0.1177
-0.0933
-0.0859

CP130

-0.1173
-0.1097
-0.0905
-0.0815

CP6

-0.2067
-0.2173
-0.2926
-0.3645

CP33

-0.0443
-0.0374
-0.0250
-0.0173

CP49

-0.1281
-0.1184
-0.0926
-0.0848

CP104

-0.1204
-0.1129
-0.0942
-0.0847

CP131

-0.1339
-0.1263
-0.1052
-0.0956

CP7

-0.1582
-0.1655
-0.1614
-0.3736

CP34

-0.0406
-0.0348
-0.0240
-0.0187

CP50

-0.1056
-0.0982
-0.0792
-0.0705

CP105

-0.1324
-0.1228
-0.1005
-0.0909

CP132

-0.1231
-0.1160
-0.0948
-0.0875

CP8

-0.0942
-0.0941
-0.0829
-0.2906

CP35

-0.0626
-0.0560
-0.0422
-0.0355

CP65

-0.1333
-0.1250
-0.1028
-0.0941

CP106

-0.1203
-0.1116
-0.0866
-0.0799

CP133

-0.1349
-0.1263
-0.1032
-0.0950

CP9

-0.0864
-0.0803
-0.0589
-0.1835

CP36

-0.0433
-0.0397
-0.0320
-0.0308

CP66

-0.1183
-0.1086
-0.0846
-0.0781

CP107

-0.1274
-0.1182
-0.0957
-0.0866

CP134

-0.1235
-0.1150
-0.0877
-0.0829

CP10

-0.0637
-0.0575
-0.0357
-0.0649

CP37

-0.0688
-0.0646
-0.0509
-0.0555

CP67

-0.1178
-0.1097
-0.0906
-0.0826

CP108

-0.1089
-0.1014
-0.0797
-0.0738

CP135

-0.1398
-0.1291
-0.1061
-0.0959




ov

Run

281.
181.
280.
180.

Run

281.
181.
280.
180.

Run

281.
181.
280.
180.

Run

281.
181.
280.
180.

CP136

-0.1372
-0.1268
-0.1073
-0.0959

CP152

-0.0071
-0.0150
-0.0252
-0.0318

CP169

0.4545
0.4503
0.4249
0.3930

CP19%4

0.2453
0.2534
0.2575
0.2492

CP246

0.2411
0.2488
0.2550
0.2486

CP137

-0.1321
-0.1236
-0.1047
-0.0962

CP153

0.0639
0.0497
0.0302
0.0113

CP170

0.4903
0.4849
0.4603
0.4222

CP195

0.2535
0.2636
0.2705
0.2598

CP247

0.3796
0.3848
0.3790
0.3564

CP138

-0.0749
-0.0771
-0.0740
-0.0698

CP154

0.1473
0.1309
0.1062
0.0760

CP174

0.1923
0.1825
0.1568
0.1263

CP196

0.2906
0.2979
0.2989
0.2861

CP248

0.3893
0.4000
0.4048
0.3916

CP139

-0.0186
-0.0296
-0.0376
-0.0420

CP155

-0.1318
-0.1241
-0.1023
-0.0941

CP175

0.2138
0.2133
0.1996
0.1720

CP197

0.3044
0.3152
0.3192
0.3015

CP257

-0.6926
-0.6758
-0.6226
-0.6010

CP140

0.0653
0.0491
0.0270
0.0116

CP156

-0.1228
-0.1160
-0.0964
-0.0899

CP176

0.2365
0.2431
0.2400
0.2181

CP198

0.3433
0.3508
0.3491
0.3290

CP258

-0.4808
-0.4689
-0.3951
-0.3452

CP141

0.1241
0.1093
0.0857
0.0598

CP157

-0.1352
-0.1256
-0.1056
-0.0948

CP177

0.2466
0.2587
0.2670
0.2492

CP199

0.3597
0.3640
0.3578
0.3375

CP259

-0.3000
-0.3002
-0.2411
-0.2087

Table VIII.

CP142

-0.1214
-0.1148
-0.0997
-0.0886

CP158

-0.1182
-0.1106
-0.0880
-0.0827

CP178

0.2872
0.2980
0.3004
0.2872

CP200

0.3879
0.3918
0.3825
0.3602

CP260

-0.1675
-0.1686
-0.1329
-0.1154

CP143

-0.1326
-0.1256
-0.1085
-0.0966

CP159

0.0668
0.0494
0.0263
0.0097

CP179

0.3177
0.3290
0.3312
0.3142

CP201

0.3914
0.3983
0.3924
0.3691

CP261

-0.1231
-0.1181
-0.0839
-0.0743

Continued

CP144

-0.1272
-0.1212
-0.1010
-0.0921

CP161

0.1678
0.1592
0.1392
0.1089

CP180

0.3779
0.3854
0.3814
0.3562

CP202

0.4089
0.4143
0.4046
0.3879

CP262

-0.0823
-0.0728
-0.0378
-0.0345

CP145

-0.1420
-0.1341
-0.1170
-0.1043

CP162

0.2148
0.2115
0.1934
0.1653

CP181

0.4277
0.4310
0.4182
0.3872

CP203

0.3883
0.4027
0.4048
0.3937

CP263

0.1027
0.1148
0.1329
0.1387

CP146

-0.1204
-0.1127
-0.0941
-0.0850

CP163

0.2249
0.2316
0.2278
0.2043

CP182

0.4660
0.4666
0.4468
0.4131

CP204

0.3976
0.4173
0.4345
0.4354

CP264

0:1179
0.1311
0.1518
0.1602

CP147

-0.1355
-0.1255
-0.1035
-0.0932

CP164

0.2562
0.2646
0.2644
0.2451

CP183

0.4871
0.4879
0.4665
0.4289

CP212

0.2899
0.2979
0.3019
0.2844

CP265

0.1142
0.1308
0.1550
0.1665

CP148

-0.1280
-0.1187
-0.0994
-0.0901

CP165

0.2723
0.2840
0.2891
0.2725

CP188

0.2848
0.2962
0.3042
0.2886

CP213

0.2921
0.3015
0.3057
0.2902

CP266

0.1266
0.1424
0.1669
0.1798

CP149

-0.1460
-0.1349
-0.1181
-0.1042

CP166

0.3226
0.3305
0.3285
0.3107

CP189

0.4325
0.4343
0.4165
0.3869

CP216

0.4446
0.4454
0.4282
0.4000

CP267

0.1052
0.1217
0.1459
0.1625

CP150

-0.1201
-0.1124
-0.0974
-0.0886

CP167

0.3680
0.3727
0.3664
0.3420

CP190

0.5043
0.5034
0.4839
0.4422

CP217

0.4444
0.4447
0.4246
0.3965

CP268

0.0769
0.0923
0.1154
0.1350

CP151

-0.0815
-0.0803
-0.0738
-0.0713

CP168

0.4331
0.4312
0.4099
0.3803

CP193

0.1857
0.1940
0.2027
0.1986

CP245

0.1235
0.1310
0.1424
0.1371

CP269

-0.0028
0.0137
0.0424
0.0647



v

Run CP270 CP271 CP272 CP273 CP274

281.
181.
280.
180.

-0.1127 -0.2149
-0.1053 -0.2239
-0.0791 -0.2050
-0.0578 -0.2094

-0.1915 0.0945
-0.2008 0.1066
-0.1726 0.1184
-0.1965 0.1452

-0.1869
-0.1995
-0.1761
-0.1966

Table VIII. Concluded




44

Run

278.
178.
242.
145.
277.

44.
245.
177.
243.

46.
276.
142.
143.
176.

Run

My Roo x 1076

0.29
0.59
0.61
0.60
0.79
0.80
0.80
0.85
0.85
0.84
0.91
0.90
0.90
0.95

CP11

-0.1394
-0.0856
-0.0813
-0.0669
-0.0765
-0.0583
-0.0565
-0.0641
-0.0539
-0.0483
-0.0488
-0.0493
-0.0399
-0.0137

HWHFWWHEWWHWH -
DWOJOWOhHhOVWUTLWO OO

CP12

-0.0955
-0.0636
-0.0610
-0.0510
-0.0560
-0.0420
-0.0401
-0.0446
-0.0377
-0.0320
-0.0300
-0.0326
-0.0256

0.0092

Poo

1113.5
197.7
785.0

1636.6
554.0

1207.1

1367.8
541.2

1101.3

1312.4
519.2
585.1

1016.1
507.1

CP13

-0.0546
-0.0335
-0.0343
-0.0262
-0.0280
-0.0172
-0.0173
-0.0194
-0.0120
-0.0119
-0.0079
-0.0018

0.0019

0.0279

Table IX. Pressure Coefficients for [/h = 11.7 Cavity With Fence

Ptoo

1182.6
1013.0
1006.2
2084.7
839.1
1835.2
2082.7
863.8
1764.2
2093.6
885.3
990.0
1715.2
909.7

CP14

-0.0276
-0.0168
-0.0232
-0.0160
-0.0104
-0.0105
-0.0066
-0.0019
-0.0061
-0.0007

0.0059

0.0018

0.0037

0.0359

oo

67.6
197.3
202.0
410.1
244.2
537.2
611.1
270.7
555.5
655.7
299.3
332.1
573.8
322.5

CP15

-0.0991
-0.0294
-0.0199
-0.0049
-0.0130
0.0075
0.0084
0.0003
0.0110
0.0169
0.0081
0.0068
0.0170
0.0309

Tioo

88.6
98.8
93.1
93.1
108.4
110.5
102.3
115.3
110.9
111.5
116.4
99.6
107.7
172

CP16

-0.0789
-0.0438
-0.0420
-0.0322
-0.0337
-0.0203
-0.0201
-0.0230
-0.0169
-0.0131
-0.0181
-0.0186
-0.0111
-0.0016

CP1

0.7876
0.9535
0.9399
0.9769
1.1146
1.1197
1.1224
1.1537
1.1612
1.1630
1.1669
1.1803
1.1946
1.2086

CPLT

-0.1023
-0.0433
-0.0371
-0.0194
-0.0298
-0.0093
-0.0066
-0.0184
-0.0058
-0.0001
-0.0133
-0.0097
-0.0005

0.0003

CP2

-0.2880
-0.1769
-0.2176
-0.2904
-0.2925
-0.3176
-0.3407
-0.2732
-0.2916
-0.3235
-0.1862
-0.1804
-0.2086
-0.0875

CP18

-0.0235
-0.0072
-0.0071
-0.0034
0.0014
0.0064
0.0065
0.0102
0.0093
0.0116
0.0123
0.0115
0.0138
0.0214

CP3

-0.2821
-0.2857
-0.2924
-0.2906
-0.3524
-0.3624
-0.3631
-0.3987
-0.4323
-0.4369
-0.3801
-0.4569
-0.4916
-0.3026

CP19

-0.0623
-0.0138
-0.0106
0.0010
0.0008
0.0134
0.0147
0.0116
0.0170
0.0213
0.0162
0.0173
0.0226
0.0256

CP4

-0.2704
-0.2330
-0.2237
-0.2129
-0.2745
-0.2546
-0.2528
-0.2938
-0.2808
-0.2726
-0.4046
-0.4119
-0.4218
-0.3272

CP20

0.0657
0.0332
0.0248
0.0181
0.0394
0.0331
0.0307
0.0448
0.0396
0.0346
0.0485
0.0565
0.0509
0.0596

CP5

-0.2075
-0.2026
-0.2021
-0.1946
-0.2469
-0.2315
-0.2300
-0.2648
-0.2500
-0.2471
-0.3806
-0.3617
-0.3579
-0.3627

CP21

-0.1121
0.0041
0.0141
0.0421
0.0396
0.0660
0.0703
0.0605
0.0715
0.0840
0.0676
0.0592
0.0767
0.0793

CP6

-0.1542
-0.1616
-0.1623
-0.1621
-0.1942
-0.1869
-0.1878
-0.2020
-0.1984
-0.1969
-0.2387
-0.2120
-0.2060
-0.3628

CP33

-0.0010
0.0569
0.0588
0.0745
0.0864
0.1004
0.1024
0.1015
0.1098
0.1129
0.1090
0.1150
0.1223
0.1246

CP7

-0.1844
-0.1453
-0.1590
-0.1022
-0.1495
-0.1336
-0.1289
-0.1540
-0.1447
-0.1331
-0.1470
-0.1377
-0.1436
-0.3641

CP34

0.1126
0.1402
0.1358
0.1396
0.1768
0.1780
0.1768
0.1930
0.1905
0.1903
0.2003
0.2025
0.2056
0.2185

CP8

-0.0381
-0.0660
-0.0712
-0.0732
-0.0798
-0.0785
-0.0799
-0.0791
-0.0780
-0.0802
-0.0693
-0.0625
-0.0627
-0.2323

CP35

0.2158
0.2588
0.2533
0.2685
0.3002
0.3094
0.3107
0.3147
0.3227
0.3225
0.3193
0.3300
0.3382
0.3407

CP9

-0.1207
-0.0787
-0.0748
-0.0626
-0.0762
-0.0603
-0.0597
-0.0670
-0.0582
-0.0545
-0.0516
-0.0509
-0.0425
-0.1110

CP36

0.0194
0.0349
0.0321
0.0255
0.0674
0.0621
0.0602
0.0835
0.0747
0.0731
0.0930
0.0943
0.0912
0.1097

CP10

-0.0642
-0.0535
-0.0550
-0.0497
-0.0520
-0.0455
-0.0448
-0.0435
-0.0419
-0.0388
-0.0286
-0.0307
-0.0262
-0.0290

CP37

-0.1775
-0.0983
-0.0953
-0.0770
-0.0755
-0.0589
-0.0561
-0.0578
-0.0579
-0.0472
-0.0570
-0.0654
-0.0547
-0.0594



{

157

Run

278.
178.
242.
145.
277.

44.
245.
L7
243.

46.
276.
142.
143.
176.

Run

278.
178.
242.
145.
277.

44.
245.
L7
243.

46.
276.
142.
143.
176.

CP38

-0.0996
-0.0982
-0.0980
-0.1039
-0.0909
-0.0926
-0.0934
-0.0784
-0.0904
-0.0886
-0.0786
-0.0814
-0.0842
-0.0811

CP68

-0.1149
-0.1462
-0.1435
-0.1617
-0.1463
-0.1478
-0.1510
-0.1314
-0.1445
-0.1431
-0.1267
-0.1297
-0.1328
-0.1242

CP39

-0.0844
-0.0879
-0.0865
-0.0873
-0.0995
-0.0955
-0.0954
-0.0885
-0.0941
-0.0924
-0.0890
-0.0892
-0.0897
-0.0930

CP80

-0.1957
-0.1549
-0.1557
-0.1528
-0.1294
-0.1239
-0.1243
-0.1121
-0.1193
-0.1151
-0.1089
-0.1115
-0.1099
-0.1092

CP40

-0.0035
-0.0185
-0.0200
-0.0256
-0.0639
-0.0676
-0.0682
-0.0621
-0.0727
-0.0713
-0.0671
-0.0713
-0.0745
-0.0744

CP84

-0.2332
-0.1677
-0.1655
-0.1567
-0.1345
-0.1242
-0.1237
-0.1142
-0.1208
-0.1109
-0.1114
-0.1185
-0.1133
-0.1125

CP41

-0.0621
0.0200
0.0171
0.0365
0.0611
0.0748
0.0756
0.0810
0.0854
0.0919
0.0922
0.0899
0.0996
0.1090

CP85

-0.2476
-0.1747
-0.1720
-0.1584
-0.1426
-0.1291
-0.1275
-0.1228
-0.1250
-0.1162
-0.1199
-0.1218
-0.1164
-0.1200

CP42

-0.1016
-0.0965
-0.0964
-0.0982
-0.0899
-0.0889
-0.0887
-0.0768
-0.0869
-0.0830
-0.0758
-0.0805
-0.0814
-0.0779

CP97

-0.2473
-0.1712
-0.1672
-0.1534
-0.1413
-0.1268
-0.1244
-0.1230
-0.1223
-0.1144
-0.1180
-0.1184
-0.1134
-0.1172

CP43

0.0092
-0.0169
-0.0165
-0.0267
-0.0660
-0.0704
-0.0713
-0.0662
-0.0741
-0.0773
-0.0715
-0.0678
-0.0741
-0.0779

CP98

-0.1836
-0.1519
-0.1531
-0.1531
-0.1272
-0.1246
-0.1251
-0.1101
-0.1196
-0.1162
-0.1068
-0.1106
-0.1106
-0.1070

Table IX. Continued

CP44

-0.2049
-0.1550
-0.1546
-0.1477
-0.1264
-0.1184
-0.1195
-0.1085
-0.1148
-0.1083
-0.1046
-0.1098
-0.1068
-0.1048

CP99

-0.2046
-0.1632
-0.1629
-0.1578
-0.1380
-0.1316
-0.1307
-0.1213
-0.1256
-0.1228
-0.1175
-0.1151
-0.1148
-0.1166

CP45

-0.2376
-0.1668
-0.1650
-0.1524
-0.1359
-0.1221
-0.1210
-0.1163
-0.1177
-0.1093
-0.1137
-0.1158
-0.1098
-0.1133

CP100

-0.2566
-0.1705
-0.1669
-0.1521
-0.1346
-0.1194
-0.1176
-0.1118
-0.1169
-0.1032
-0.1086
-0.1199
-0.1118
-0.1105

CP46

-0.2796
-0.1742
-0.1727
-0.1504
-0.1317
-0.1126
-0.1110
-0.1063
-0.1098
-0.0937
-0.1024
-0.1193
-0.1049
-0.1043

CP101

-0.2184
-0.1679
-0.1679
-0.1601
-0.1398
-0.1326
-0.1310
-0.1217
-0.1268
-0.1215
-0.1186
-0.1177
-0.1167
-0.1181

CP47

-0.2827
-0.1792
-0.1770
-0.1540
-0.1360
-0.1172
-0.1150
-0.1121
-0.1134
-0.0990
-0.1062
-0.1191
-0.1076
-0.1075

CP102

-0.1993
-0.1606
-0.1606
-0.1582
-0.1320
-0.1286
-0.1281
-0.1133
-0.1234
-0.1177
-0.1100
-0.1138
-0.1139
-0.1107

CP48

-0.1778
-0.1524
-0.1538
-0.1540
-0.1241
-0.1229
-0.1256
-0.1083
-0.1181
-0.1158
-0.1042
-0.1036
-0.1080
-0.1044

CP103

-0.2580
-0.1799
-0.1769
-0.1627
-0.1430
-0.1303
-0.1281
-0.1217
-0.1259
-0.1152
-0.1194
-0.1232
-0.1178
-0.1197

CP49

-0.3147
-0.1865
-0.1838
-0.1538
-0.1471
-0.1211
-0.1196
-0.1225
-0.1183
-0.1028
-0.1167
-0.1276
-0.1140
-0.1172

CP104

-0.2067
-0.1692
-0.1685
-0.1655
-0.1364
-0.1333
-0.1337
-0.1180
-0.1274
-0.1224
-0.1147
-0.1166
-0.1169
-0.1148

CP50

-0.1836
-0.1483
-0.1494
-0.1487
-0.1227
-0.1197
-0.1219
-0.1051
-0.1142
-0.1100
-0.1016
-0.1064
-0.1067
-0.1026

CP105

-0.2676
-0.1894
-0.1870
-0.1724
-0.1499
-0.1374
-0.1360
-0.1292
-0.1317
-0.1230
-0.1236
-0.1266
-0.1220
-0.1237

CP65

-0.2581
-0.1782
-0.1728
-0.1586
-0.1449
-0.1297
-0.1275
-0.1254
-0.1260
-0.1182
-0.1208
-0.1226
-0.1179
-0.1201

CP106

-0.2611
-0.1868
-0.1848
-0.1737
-0.1430
-0.1333
-0.1323
-0.1210
-0.1280
-0.1172
-0.1155
-0.1242
-0.1204
-0.1167

CP66

-0.2642
-0.1756
-0.1694
-0.1570
-0.1369
-0.1218
-0.1197
-0.1142
-0.1198
-0.1069
-0.1108
-0.1226
-0.1147
-0.1120

CP107

-0.2745
-0.1988
-0.1974
-0.1818
-0.1548
-0.1428
-0.1416
-0.1326
-0.1368
-0.1277
-0.1260
-0.1300
-0.1261
-0.1255

CP67

-0.2746
-0.2043
-0.2002
-0.1891
-0.1590
-0.1468
-0.1458
-0.1360
-0.1399
-0.1328
-0.1295
-0.1320
-0.1287
-0.1282

CP108

-0.2674
-0.1965
-0.1958
-0.1833
-0.1519
-0.1418
-0.1403
-0.1275
-0.1348
-0.1255
-0.1218
-0.1299
-0.1257
-0.1217
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Run CP109
278. -0.2823
178. -0.2093
242. -0.2066
145. -0.1953
277. -0.1690

44. -0.1529
245. -0.1487
177. -0.1421
243. -0.1439

46. -0.1349
276. -0.1342
142. -0.1401
143. -0.1351
176. -0.1325
Run CP136
278. -0.2132
178. -0.1788
242. -0.1824
145. -0.1798
277. -0.1462

44. -0.1470
245. -0.1457
177. -0.1285
243. -0.1389

46. -0.1355
276. -0.1234
142. -0.1258
143. -0.1280

176. -0.1222

CP110

-0.1517
-0.1748
-0.1727
-0.1842
-0.1546
-0.1594
-0.1598
-0.1369
-0.1483
-0.1493
-0.1293
-0.1302
-0.1362
-0.1268

CP137

-0.2865
-0.2076
-0.2046
-0.1936
-0.1643
-0.1535
-0.1507
-0.1424
-0.1455
-0.1375
-0.1361
-0.1374
-0.1345
-0.1346

CP111

-0.1784
-0.1639
-0.1565
-0.1590
-0.1572
-0.1485
-0.1470
-0.1397
-0.1436
-0.1373
-0.1325
-0.1373
-0.1351
-0.1315

CP138

-0.1814
-0.1881
-0.1938
-0.2002
-0.1544
-0.1606
-0.1611
-0.1353
-0.1493
-0.1496
-0.1281
-0.1305
-0.1352
-0.1257

CP112

-0.0760
-0.1083
-0.1043
-0.1147
-0.1324
-0.1296
-0.1318
-0.1220
-0.1304
-0.1289
-0.1176
-0.1222
-0.1230
-0.1180

CP139

-0.1790
-0.1938
-0.1935
-0.1979
-0.1697
-0.1675
-0.1665
-0.1496
-0.1566
-0.1555
-0.1396
-0.1397
-0.1417
-0.1366

CP113

-0.0728
-0.0681
-0.0588
-0.0680
-0.1176
-0.1074
-0.1076
-0.1110
-0.1126
-0.1095
-0.1109
-0.1116
-0.1108
-0.1134

CP140

-0.0716
-0.1497
-0.1496
-0.1645
-0.1559
-0.1586
-0.1578
-0.1398
-0.1512
-0.1495
-0.1324
-0.1352
-0.1392
-0.1300

Table IX. Continued

CP114 CP115 CP123

0.0365 0.0376 -0.1341
0.0116 0.0523 -0.1554
0.0133 0.0531 -0.1490
-0.0010 0.0496 -0.1599
-0.0630 -0.0319 -0.1542
-0.0726 -0.0385 -0.1510
-0.0707 -0.0379 -0.1519
-0.0687 -0.0468 -0.1381
-0.0802 -0.0489 -0.1455
-0.0797 -0.0508 -0.1443
-0.0758 -0.0538 -0.1326
-0.0776 -0.0518 -0.1322
-0.0812 -0.0556 -0.1339
-0.0815 -0.0653 -0.1309

CP141 CP142 CP143

-0.0386 -0.1591 -0.1920
-0.1090 -0.1496 -0.1611
-0.1001 -0.1557 -0.1658
-0.1147 -0.1554 -0.1605
-0.1503 -0.1267 -0.1362
-0.1436 -0.1320 -0.1357
-0.1425 -0.1319 -0.1342
-0.1384 -0.1123 -0.1211
-0.1428 -0.1243 -0.1281
-0.1386 -0.1236 -0.1258
-0.1339 -0.1080 -0.1163
-0.1356 -0.1085 -0.1143
-0.1359 -0.1137 -0.1179
-0.1328 -0.1069 -0.1141

CP124 CP129 CP130

-0.0975 -0.2199 -0.1947
-0.1402 -0.1701 -0.1587
-0.1336 -0.1727 -0.1615
-0.1453 -0.1627 -0.1604
-0.1418 -0.1428 -0.1292
-0.1373 -0.1370 -0.1286
-0.1373 -0.1343 -0.1285
-0.1231 -0.1268 -0.1118
-0.1339 -0.1298 -0.1227
-0.1278 -0.1260 -0.1181
-0.1165 -0.1208 -0.1073
-0.1250 -0.1184 -0.1121
-0.1254 -0.1184 -0.1139
-0.1158 -0.1191 -0.1073

CP144 CP145 CP146

-0.2122 -0.2089 -0.2003
-0.1644 -0.1711 -0.1618
-0.1655 -0.1748 -0.1636
-0.1590 -0.1678 -0.1599
-0.1338 -0.1457 -0.1321
-0.1297 -0.1414 -0.1300
-0.1286 -0.1400 -0.1279
-0.1158 -0.1306 -0.1146
-0.1246 -0.1344 -0.1255
-0.1174 -0.1314 -0.1179
-0.1118 -0.1240 -0.1104
-0.1158 -0.1200 -0.1156
-0.1165 -0.1223 -0.1166
-0.1110 -0.1204 -0.1101

CP131 CP132 CP133

-0.2287 -0.2156 -0.2561
-0.1736 -0.1663 -0.1819
-0.1741 -0.1671 -0.1799
-0.1648 -0.1617 -0.1666
-0.1421 -0.1345 -0.1478
-0.1346 -0.1300 -0.1362
-0.1326 -0.1296 -0.1334
-0.1247 -0.1154 -0.1279
-0.1282 -0.1250 -0.1306
-0.1228 -0.1183 -0.1218
-0.1189 -0.1117 -0.1232
-0.1189 -0.1173 -0.1259
-0.1184 -0.1168 -0.1223
-0.1176 -0.1119 -0.1226

CP147 CP148 CP149

-0.2443 -0.1795 -0.2065
-0.1794 -0.1623 -0.1810
-0.1780 -0.1724 -0.1853
-0.1680 -0.1701 -0.1841
-0.1467 -0.1347 -0.1497
-0.1373 -0.1388 -0.1510
-0.1349 -0.1387 -0.1493
-0.1283 -0.1180 -0.1328
-0.1321 -0.1331 -0.1416
-0.1240 -0.1290 -0.1400
-0.1229 -0.1129 -0.1270
-0.1241 -0.1193 -0.1239
-0.1230 -0.1212 -0.1279
-0.1220 -0.1133 -0.1246

CP134

-0.2730
-0.1815
-0.1737
-0.1632
-0.1428
-0.1280
-0.1266
-0.1197
-0.1250
-0.1114
-0.1162
-0.1253
-0.1200
-0.1176

CP150

-0.2160
-0.1871
-0.1886
-0.1899
-0.1489
-0.1501
-0.1491
-0.1293
-0.1407
-0.1372
-0.1227
-0.1252
-0.1292
-0.1211

CP135

-0.2460
-0.1826
-0.1813
-0.1740
-0.1499
-0.1422
-0.1403
-0.1304
-0.1361
-0.1287
-0.1261
-0.1277
-0.1269
-0.1253

CP151

-0.2516
-0.2075
-0.2055
-0.1996
-0.1657
-0.1574
-0.1566
-0.1429
-0.1483
-0.1435
-0.1347
-0.1371
-0.1369
-0.1326
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Run CP152
278. -0.1561
178. -0.1847
242. -0.1828
145. -0.1930
277. -0.1612

44. -0.1614
245. -0.1625
177. -0.1411
243. -0.1530

46. -0.1517
276. -0.1323
142. -0.1346
143. -0.1383
176. -0.1292
Run CP169
278.  0.3372
178.  0.2995
242.  0.2956
145.  0.2889
277. 0.1873

44. 0.1763
245.  0.1767
177. 0.1585
243. 0.1530

46. 0.1496
276. 0.1264
142. 0.1316
143. 0.1274
176.  0.0987

CP153

-0.1480
-0.1693
-0.1574
-0.1631
-0.1692
-0.1564
-0.1546
-0.1495
-0.1518
-0.1431
-0.1420
-0.1443
-0.1411
-0.1397

CP170

0.3414
0.3249
0.3241
0.3190
0.2066
0.1970
0.1976
0.1780
0.1708
0.1739
0.1444
0.1423
0.1409
0.1155

CP154

-0.0089
-0.0929
-0.0836
-0.1058
-0.1364
-0.1352
-0.1333
-0.1266
-0.1349
-0.1298
-0.1235
-0.1301
-0.1291
-0.1246

CP171

0.3981
0.3496
0.3465
0.3353
0.2073
0.1911
0.1921
0.1746
0.1687
0.1676
0.1442
0.1480
0.1454
0.1213

CP155

-0.2286
-0.1687
-0.1672
-0.1611
-0.1380
-0.1301
-0.1302
-0.1205
-0.1245
-0.1205
-0.1155
-0.1174
-0.1152
-0.1154

CP172

0.3486
0.3246
0.3276
0.3251
0.2003
0.1923
0.1979
0.1842
0.1786
0.1857
0.1584
0.1552
0.1581
0.1387

CP156

-0.1912
-0.1594
-0.1641
-0.1612
-0.1307
-0.1311
-0.1317
-0.1141
-0.1253
-0.1206
-0.1102
-0.1153
-0.1161
-0.1104

CP173

0.3242
0.3301
0.3287
0.3307
0.2490
0.2452
0.2494
0.2294
0.2310
0.2375
0.2065
0.2050
0.2106
0.1882

CP157

-0.2264
-0.1760
-0.1777
-0.1687
-0.1456
-0.1392
-0.1381
-0.1278
-0.1324
-0.1276
-0.1228
-0.1230
-0.1226
-0.1214

CP174

0.1040
-0.0139
-0.0083
-0.0403
-0.1023
-0.1087
-0.1113
-0.1064
-0.1160
-0.1194
-0.1085
-0.1106
-0.1130
-0.1115

Table IX. Continued

CP158

-0.2939
-0.2035
-0.1962
-0.1875
-0.1551
-0.1418
-0.1403
-0.1296
-0.1357
-0.1232
-0.1237
-0.1321
-0.1289
-0.1245

CP175

0.1278

0.0478

0.0523

0.0351
-0.0658
-0.0697
-0.0719
-0.0795
-0.0836
-0.0892
-0.0882
-0.0889
-0.0889
-0.0967

CP159

-0.0887
-0.1535
-0.1506
-0.1632
-0.1620
-0.1610
-0.1602
-0.1464
-0.1543
-0.1533
-0.1373
-0.1383
-0.1407
-0.1338

CP176

0.1714

0.1120

0.1137

0.1023
-0.0134
-0.0230
-0.0251
-0.0345
-0.0414
-0.0503
-0.0513
-0.0533
-0.0548
-0.0670

CP161

0.0029
-0.0474
-0.0385
-0.0449
-0.1268
-0.1146
-0.1141
-0.1230
-0.1232
-0.1174
-0.1234
-0.1255
-0.1215
-0.1264

CP177

0.1127
0.1369
0.1428
0.1487
0.0221
0.0241
0.0266
0.0007
-0.0023
-0.0013
-0.0215
-0.0249
-0.0228
-0.0437

CP162

0.1586

0.0562

0.0570

0.0336
-0.0664
-0.0757
-0.0787
-0.0772
-0.0887
-0.0925
-0.0852
-0.0877
-0.0919
-0.0925

CP178

0.2599
0.2058
0.1999
0.1859
0.0881
0.0692
0.0656
0.0578
0.0433
0.0321
0.0285
0.0302
0.0220
0.0046

CP163

0.1095

0.0965

0.1014

0.1004
-0.0319
-0.0326
-0.0302
-0.0484
-0.0518
-0.0522
-0.0637
-0.0667
-0.0658
-0.0783

CP179

0.2167
0.2146
0.2133
0.2123
0.1181
0.1086
0.1091
0.0905
0.0833
0.0803
0.0592
0.0620
0.0600
0.0320

CP164

0.2022
0.1664
0.1602
0.1503
0.0301
0.0167
0.0139
0.0043
-0.0080
-0.0148
-0.0165
-0.0208
-0.0271
-0.0371

CP180

0.2383
0.2422
0.2430
0.2419
0.1562
0.1496
0.1521
0.1337
0.1254
0.1261
0.1014
0.0973
0.0972
0.0708

CP165

0.1635
0.1842
0.1839
0.1869
0.0648
0.0606
0.0602
0.0383
0.0342
0.0298
0.0111
0.0102
0.0103
-0.0127

CP181

0.2595
0.2639
0.2628
0.2666
0.1742
0.1711
0.1750
0.1528
0.1512
0.1511
0.1231
0.1210
0.1218
0.0926

CP166

0.2490
0.2292
0.2255
0.2170
0.1197
0.1026
0.0989
0.0901
0.0762
0.0686
0.0584
0.0593
0.0543
0.0313

CP182

0.3342
0.2975
0.2933
0.2862
0.1949
0.1836
0.1841
0.1715
0.1633
0.1605
0.1395
0.1391
0.1354
0.1106

CP167

0.2293
0.2405
0.2390
0.2406
0.1461
0.1372
0.1388
0.1189
0.1127
0.1126
0.0876
0.0874
0.0877
0.0592

CP183

0.3202
0.3093
0.3071
0.3081
0.1982
0.1928
0.1922
0.1736
0.1693
0.1690
0.1417
0.1425
0.1408
0.1133

CP168

0.3266
0.2858
0.2807
0.2721
0.1813
0.1664
0.1666
0.1531
0.1445
0.1387
0.1207
0.1228
0.1199
0.0919

CP184

0.3644
0.3363
0.3351
0.3322
0.2103
0.1988
0.1987
0.1834
0.1759
0.1751
0.1514
0.1508
0.1469
0.1247
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Run

278.
178.
242.
145.
277

44.
245.
177.
243.

46.
276.
142.
143.
176.

Run

278.
178.
242.
145.
277.

44.
245.
177.
243.

46.
276.
142.
143.
176.

CP185

0.3288
0.3167
0.3135
0.3233
0.1896
0.1857
0.1898
0.1746
0.1723
0.1743
0.1488
0.1471
0.1492
0.1270

CP203

0.2381
0.2431
0.2450
0.2492
0.1537
0.1551
0.1548
0.1538
0.1438
0.1483
0.1307
0.1296
0.1355
0.1132

CP186

0.3488
0.3182
0.3134
0.3097
0.2304
0.2243
0.2238
0.2187
0.2105
0.2155
0.1945
0.1908
0.1934
0.1780

CP204

0.2634
0.2495
0.2461
0.2454
0.1563
0.1529
0.1513
0.1578
0.1430
0.1487
0.1370
0.1320
0.1328
0.1225

CP188

0.1965
0.1931
0.1895
0.1902
0.0847
0.0723
0.0731
0.0551
0.0453
0.0406
0.0281
0.0227
0.0213
0.0018

CP205

0.2905
0.2866
0.2858
0.2840
0.2051
0.2006
0.2015
0.1893
0.1815
0.1863
0.1621
0.1695
0.1638
0.1441

CP189

0.3014
0.2732
0.2699
0.2673
0.1768
0.1681
0.1671
0.1514
0.1460
0.1431
0.1205
0.1240
0.1213
0.0924

CP212

0.1941
0.1736
0.1729
0.1696
0.0795
0.0694
0.0702
0.0557
0.0466
0.0378
0.0315
0.0282
0.0237
0.0075

CP190

0.2950
0.3119
0.3109
0.3136
0.2060
0.1989
0.2014
0.1825
0.1745
0.1801
0.1469
0.1395
0.1444
0.1157

CP213

0.2219
0.1969
0.1988
0.1932
0.0881
0.0784
0.0796
0.0615
0.0555
0.0431
0.0354
0.0401
0.0344
0.0118

CP191

0.3140
0.3166
0.3219
0.3226
0.1925
0.1925
0.1955
0.1777
0.1752
0.1825
0.1510
0.1469
0.1531
0.1305

CP216

0.3454
0.2790
0.2863
0.2708
0.1843
0.1724
0.1699
0.1615
0.1485
0.1422
0.1295
0.1343
0.1334
0.1041

CP193

0.0373
0.0815
0.0911
0.0949
0.0056
0.0062
0.0069
-0.0101
-0.0142
-0.0129
-0.0250
-0.0238
-0.0233
-0.0418

CP217

0.3226
0.2799
0.2881
0.2757
0.1867
0.1803
0.1755
0.1622
0.1554
0.1485
0.1309
0.1395
0.1376
0.1046

Table IX. Continued

CP194

0.1241
0.1373
0.1417
0.1404
0.0702
0.0586
0.0573
0.0482
0.0345
0.0308
0.0263
0.0217
0.0204
0.0050

CP220

0.4580
0.3580
0.3559
0.3342
0.2224
0.2029
0.2027
0.2012
0.1860
0.1794
0.1696
0.1817
0.1737
0.1515

CP195

0.0733
0.1319
0.1398
0.1537
0.0753
0.0756
0.0794
0.0557
0.0509
0.0505
0.0326
0.0298
0.0340
0.0102

CP221

0.3484
0.3567
0.3597
0.3644
0.2471
0.2441
0.2455
0.2261
0.2192
0.2240
0.1940
0.1940
0.1997
0.1726

CP196

0.1842
0.1742
0.1782
0.1733
0.1100
0.0961
0.0992
0.0876
0.0735
0.0658
0.0614
0.0641
0.0580
0.0392

CP225

0.4461
0.4263
0.4209
0.4214
0.3296
0.3239
0.3229
0.3005
0.2974
0.2975
0.2683
0.2754
0.2766
0.2524

CP197

0.0950
0.1623
0.1660
0.1871
0.1130
0.1175
0.1230
0.0971
0.0939
0.0976
0.0710
0.0664
0.0730
0.0469

CP226

0.5062
0.4406
0.4285
0.4173
0.3333
0.3176
0.3151
0.3074
0.2917
0.2895
0.2753
0.2747
0.2707
0.2592

CP198

0.2161
0.2070
0.2073
0.2067
0.1465
0.1423
0.1391
0.1300
0.1183
0.1146
0.1004
0.1021
0.0986
0.0755

CP227

0.4183
0.4381
0.4383
0.4462
0.3392
0.3428
0.3412
0.3190
0.3109
0.3187
0.2859
0.2788
0.2868
0.2665

CP199

0.2646
0.2238
0.2227
0.2102
0.1583
0.1465
0.1396
0.1385
0.1286
0.1179
0.1062
0.1233
0.1128
0.0836

CP228

0.5772
0.4940
0.4867
0.4654
0.3753
0.3541
0.3487
0.3379
0.3223
0.3150
0.3022
0.3086
0.3016
0.2854

CP200

0.3092
0.2386
0.2401
0.2241
0.1752
0.1636
0.1594
0.1620
0.1486
0.1396
0.1305
0.1413
0.1337
0.1051

CP230

0.4931
0.4734
0.4760
0.4809
0.3688
0.3608
0.3649
0.3348
0.3321
0.3317
0.3033
0.3013
0.3101
0.2828

CP201

0.2279
0.2178
0.2257
0.2327
0.1654
0.1656
0.1659
0.1581
0.1524
0.1524
0.1313
0.1345
0.1385
0.1048

CP231

0.5159
0.4592
0.4605
0.4562
0.3514
0.3390
0.3419
0.3146
0.3141
0.3063
0.2852
0.2947
0.2975
0.2664

CP202

0.3562
0.2656
0.2596
0.2455
0.1820
0.1632
0.1580
0.1718
0.1516
0.1454
0.1441
0.1521
0.1467
0.1222

CP232

0.4594
0.4281
0.4252
0.4286
0.3276
0.3261
0.3272
0.2986
0.2974
0.2939
0.2718
0.2693
0.2803
0.2523



Ly

Run CP233

278.
178.
242.
145.
277.

44.
245.
L7,
243.

46.
276.
142.
143.
11765

0.4421
0.4240
0.4251
0.4307
0.3327
0.3312
0.3339
0.2998
0.3019
0.2984
0.2692
0.2756
0.2847
0.2503

Run CP268

278.
178.
242.
145.
277.

44.
245.
177,
243.

46.
276.
142.
143.
176.

0.0697
0.0637
0.0576
0.0507
0.0736
0.0639
0.0618
0.0827
0.0668
0.0617
0.0743
0.0801
0.0711
0.0704

CP245

-0.0438
-0.0124
-0.0075
-0.0037
-0.0795
-0.0742
-0.0748
-0.0805
-0.0814
-0.0770
-0.0835
-0.0916
-0.0861
-0.0912

CP269

-0.0456
-0.0113
-0.0156
-0.0074
0.0213
0.0272
0.0291
0.0508
0.0388
0.0424
0.0513
0.0500
0.0526
0.0559

CP246

0.1316
0.1420
0.1380
0.1388
0.0663
0.0549
0.0544
0.0450
0.0363
0.0314
0.0245
0.0216
0.0199
0.0037

CP270

-0.0434
-0.0608
-0.0681
-0.0780
-0.0310
-0.0355
-0.0375
0.0102
-0.0181
-0.0164
0.0181
0.0167
0.0109
0.0342

CP247

0.2439
0.2205
0.2153
0.2190
0.1664
0.1629
0.1635
0.1543
0.1497
0.1479
0.1294
0.1295
0.1301
0.1039

CP271

-0.1145
-0.1092
-0.1143
-0.1167
-0.0812
-0.0800
-0.0810
-0.0333
-0.0636
-0.0565
-0.0215
-0.0275
-0.0296

0.0013

CP248

0.2851
0.2583
0.2538
0.2471
0.1609
0.1501
0.1496
0.1580
0.1458
0.1410
0.1375
0.1395
0.1356
0.1206

CP272

-0.1678
-0.1140
-0.1184
-0.1031
-0.0806
-0.0704
-0.0683
-0.0270
-0.0572
-0.0383
-0.0167
-0.0411
-0.0291

0.0022

CP257

-0.6091
-0.4733
-0.4788
-0.4608
-0.2419
-0.2148
-0.2192
-0.1253
-0.1587
-0.1328
-0.0853
-0.0958
-0.0929
-0.0354

CP273

0.3233
0.1520
0.1150
0.0743
0.0756
0.0294
0.0209
0.0472
0.0258
-0.0031
0.0225
0.0725
0.0331
0.0207

Table IX.

CP258

-0.3306
-0.2423
-0.2551
-0.2341
-0.1032
-0.0958
-0.0979
-0.0331
-0.0696
-0.0516
-0.0182
-0.0391
-0.0344

0.0083

CP274

-0.0881
-0.0934
-0.1018
-0.1074
-0.0710
-0.0763
-0.0788
-0.0230
-0.0608
-0.0540
-0.0145
-0.0283
-0.0306

0.0065

CP259

-0.2388
-0.1561
-0.1654
-0.1418
-0.0718
-0.0633
-0.0632
-0.0147
-0.0464
-0.0303
-0.0069
-0.0254
-0.0184

0.0113

CP275

0.4056
0.3606
0.3506
0.3481
0.2542
0.2411
0.2385
0.2269
0.2214
0.2131
0.1973
0.2059
0.2005
0.1790

Continued

CP260

-0.0886
-0.0805
-0.0936
-0.0963
-0.0344
-0.0458
-0.0512

0.0134
-0.0322
-0.0258

0.0147

0.0003
-0.0058

0.0258

CP276

0.5443
0.4298
0.4160
0.3915
0.2943
0.2634
0.2571
0.2600
0.2444
0.2228
0.2239
0.2399
0.2207
0.2013

CP261

-0.1217
-0.0724
-0.0830
-0.0734
-0.0350
-0.0388
-0.0402

0.0147
-0.0273
-0.0158

0.0135
-0.0058
-0.0049

0.0190

CP27T

0.4380
0.4506
0.4452
0.4555
0.3307
0.3280
0.3277
0.2970
0.3013
0.2995
0.2616
0.2589
0.2672
0.2296

CP262

-0.0933
-0.0481
-0.0614
-0.0544
-0.0170
-0.0265
-0.0278

0.0356
-0.0151
-0.0013

0.0314
-0.0007

0.0029

0.0306

CP278

0.5583
0.5016
0.4918
0.4728
0.3580
0.3338
0.3261
0.3109
0.3052
0.2972
0.2740
0.2844
0.2753
0.2439

CP263

0.0184
0.0499
0.0492
0.0557
0.0013
0.0027
0.0030
-0.0034
-0.0069
-0.0052
-0.0133
-0.0159
-0.0141
-0.0236

CP279

0.5650
0.5040
0.4964
0.4719
0.3526
0.3253
0.3174
0.3000
0.2952
0.2868
0.2651
0.2838
0.2698
0.2375

CP264

0.0512
0.0759
0.0730
0.0763
0.0319
0.0283
0.0272
0.0260
0.0182
0.0183
0.0146
0.0101
0.0100
0.0033

CP280

0.4871
0.4854
0.4766
0.4896
0.3485
0.3368
0.3435
0.3083
0.3039
0.3166
0.2724
0.2701
0.2775
0.2443

CP265

0.0119
0.0738
0.0776
0.0863
0.0435
0.0467
0.0452
0.0404
0.0375
0.0370
0.0286
0.0284
0.0299
0.0176

CP281

0.4955
0.4709
0.4582
0.4560
0.3340
0.3206
0.3298
0.2950
0.2923
0.2857
0.2549
0.2623
0.2725
0.2292

CP266

0.0517
0.0930
0.0898
0.0972
0.0731
0.0697
0.0698
0.0712
0.0618
0.0640
0.0583
0.0525
0.0541
0.0475

CP282

0.4912
0.4239
0.4089
0.3936
0.2930
0.2764
0.2829
0.2606
0.2450
0.2360
0.2271
0.2254
0.2393
0.1999

CP267

0.0389
0.0792
0.0764
0.0831
0.0745
0.0729
0.0729
0.0759
0.0690
0.0681
0.0650
0.0675
0.0656
0.0572

CP283

0.3925
0.3583
0.3518
0.3429
0.2568
0.2458
0.2465
0.2271
0.2118
0.2197
0.1990
0.2000
0.2080
0.1744




87

Run

278.
178.
242.
145.
2717.

44.
245.
e
243.

276.
142.
143.
176.

CP284

0.5124
0.4359
0.4214
0.4117
0.2997
0.2765
0.2773
0.2639
0.2482
0.2495
0.2310
0.2403
0.2327
0.2094

Table IX. Concluded




6V

Run

97.
296.
196.
295.
195.

Run

97.
296.
196.
295.
195.

94.

Run

97.
296.
196.
295.
195.

94.

Run

97.
296.
196.
295.
195.

94.

Table X. Pressure Coefficients for [/h = 11.7 Cavity With Boundary-Layer Transition Strip

Meoh ttcorX 106 Poo

0.31
0.61
0.81
0.86
0.91
0.95

CP11

-0.1047
-0.0811
-0.0715
-0.0603
-0.0408

0.0393

CP38

-0.0467
-0.0460
-0.0497
-0.0519
-0.0429
-0.0448

CP68

0.0550
0.0608
0.0427
0.0245
0.0165
0.0081

CP39

-0.0170
0.0024
-0.0044
-0.0115
-0.0097
-0.0165

CP80

-0.1408
-0.1341
-0.1191
-0.1129
-0.0905
-0.0838

1061.4
776.2
532.7
520.9
497.6
515.2

CP13

-0.0921
-0.0719
-0.0602
-0.0558
-0.0369

0.0196

CP40

0.0342
0.0586
0.0717
0.0723
0.0736
0.0706

CP84

-0.1507
-0.1391
-0.1219
-0.1089
-0.0895
-0.0809

Ptoo

1134.8
994.6
817.9
841.4
847.5
917.0

CP14

-0.0612
-0.0522
-0.0422
-0.0376
-0.0236

0.0138

CP41

-0.0872
-0.0557
-0.0458
-0.0399
-0.0300
-0.0246

CP85

-0.1690
-0.1474
-0.1286
-0.1171
-0.0954
-0.0879

4o

71.6
199.5
242.9
267.7
286.2
322.9

CP15

-0.0842
-0.0527
-0.0401
-0.0277
-0.0191

0.0068

CP42

-0.0373
-0.0357
-0.0409
-0.0425
-0.0355
-0.0369

CP97

-0.1696
-0.1436
-0.1248
-0.1130
-0.0904
-0.0829

Tio

80.8
92.6
98.4
101.1
98.4
106.8

CP16

-0.0576
-0.0429
-0.0312
-0.0230
-0.0132

0.0070

CP43

0.0223
0.0560
0.0703
0.0673
0.0718
0.0680

CP98

-0.1381
-0.1330
-0.1185
-0.1119
-0.0898
-0.0826

CP1

0.7186
0.9184
1.0784
1.1322
1.1760
1.2395

CP17

-0.0799
-0.0498
-0.0361
-0.0262
-0.0161
-0.0001

CP44

-0.1370
-0.1301
-0.1135
-0.1023
-0.0808
-0.0725

CP99

-0.1565
-0.1431
-0.1276
-0.1224
-0.0977
-0.0927

CP2

-0.3176
-0.3312
-0.4439
-0.4865
-0.3781
-0.2770

CP18

-0.0419
-0.0344
-0.0237
-0.0179
-0.0081

0.0062

CP45

-0.1621
-0.1409
-0.1239
-0.1125
-0.0912
-0.0833

CP100

-0.1529
-0.1361
-0.1197
-0.1033
-0.0874
-0.0786

CP3

-0.2559
-0.2698
-0.3215
-0.3269
-0.3929
-0.3116

CP19

-0.0740
-0.0489
-0.0348
-0.0269
-0.0166
-0.0044

CP46

-0.1491
-0.1320
-0.1134
-0.0946
-0.0792
-0.0668

CP101

-0.1635
-0.1459
-0.1279
-0.1204
-0.0967
-0.0909

CP4

-0.2212
-0.2359
-0.2810
-0.3027
-0.4058
-0.3332

CP20

-0.0367
-0.0373
-0.0268
-0.0310
-0.0156
-0.0064

CP47

-0.1622
-0.1373
-0.1168
-0.0978
-0.0788
-0.0674

CP102

-0.1421
-0.1381
-0.1205
-0.1114
-0.0895
-0.0830

CP5

-0.2088
-0.2170
-0.2549
-0.2781
-0.4192
-0.3615

CP21

-0.0953
-0.0543
-0.0384
-0.0197
-0.0161
-0.0093

CP48

-0.1382
-0.1325
-0.1147
-0.1088
-0.0834
-0.0758

CP103

-0.1696
-0.1478
-0.1269
-0.1137
-0.0937
-0.0855

CP6

-0.1556
-0.1733
-0.1996
-0.2105
-0.3554
-0.3909

CP33

-0.0885
-0.0558
-0.0420
-0.0357
-0.0235
-0.0190

CP49

-0.1825
-0.1477
-0.1297
-0.1114
-0.0934
-0.0827

CP104

-0.1493
-0.1418
-0.1223
-0.1140
-0.0912
-0.0845

CP7

-0.1511
-0.1497
-0.1566
-0.1516
-0.0977
-0.4159

CP34

-0.0698
-0.0566
-0.0433
-0.0395
-0.0270
-0.0223

CP50

-0.1295
-0.1275
-0.1108
-0.1024
-0.0798
-0.0716

CP105

-0.1876
-0.1564
-0.1334
-0.1193
-0.0976
-0.0897

CP8

-0.1011
-0.1077
-0.1086
-0.1109
-0.0655
-0.3774

CP35

-0.0983
-0.0774
-0.0614
-0.0566
-0.0392
-0.0347

CP65

-0.1725
-0.1474
-0.1322
-0.1206
-0.0992
-0.0922

CP106

-0.1602
-0.1465
-0.1249
-0.1086
-0.0901
-0.0797

CP9

-0.1223
-0.1035
-0.0983
-0.0893
-0.0587
-0.1407

CP36

-0.0591
-0.0554
-0.0470
-0.0465
-0.0353
-0.0347

CP66

-0.1587
-0.1391
-0.1225
-0.1057
-0.0893
-0.0797

CP107

-0.1712
-0.1511
-0.1314
-0.1180
-0.0968
-0.0874

CP10

-0.0783
-0.0773
-0.0713
-0.0640
-0.0395

0.0292

CP37

-0.0937
-0.0716
-0.0686
-0.0598
-0.0531
-0.0540

CP67

-0.1461
-0.1350
-0.1254
-0.1160
-0.0937
-0.0863

CP108

-0.1352
-0.1271
-0.1185
-0.1056
-0.0876
-0.0781



0¢

‘ Run

97.

| 296.
196.

295.

195.

94.

\ Run

97.

\ 296.
196.

295.

| 195.
94.

Run

| 97.
‘ 296.
‘ 196.
‘ 295.
195.

94.

Run

97.
296.
| 196.
295.
195.
| 94.

CP109

-0.0887
-0.0707
-0.0890
-0.0850
-0.0743
-0.0687

CP136

-0.1681
-0.1617
-0.1403
-0.1308
-0.1040
-0.0955

CP152

0.0802
0.0557
-0.0161
-0.0421
-0.0453
-0.0503

CP169

0.3910
0.4612
0.4749
0.4679
0.4495
0.4277

CP110

0.0176
0.0094
-0.0203
-0.0396
-0.0354
-0.0380

CP137

-0.1679
-0.1484
-0.1422
-0.1301
-0.1082
-0.0993

CP153

0.1339
0.1469
0.0680
0.0374
0.0109
-0.0036

CP170

0.4369
0.5025
0.5094
0.5054
0.4785
0.4558

CP111

0.0314
0.0540
0.0358
0.0240
0.0151
0.0084

CP138

-0.0302
-0.0573
-0.0904
-0.1010
-0.0862
-0.0830

CP154

0.1888
0.2145
0.1635
0.1313
0.0922
0.0658

CP171

0.4513
0.5160
0.5225
0.5090
0.4864
0.4616

GRI12

0.0713
0.0922
0.0894
0.0807
0.0721
0.0617

CP139

0.0612
0.0431
-0.0240
-0.0517
-0.0534
-0.0584

CP155

-0.1610
-0.1451
-0.1297
-0.1224
-0.0997
-0.0924

CP172

0.4499
0.5187
0.5248
0.5205
0.4907
0.4627

CP113 CP114

0.0551 0.1114
0.1038 0.1412
0.1149 0.1579
0.1160 0.1622
0.1125 0.1624
0.1032 0.1563

CP140 CP141

0.1646 0.1670
0.1523 0.1992
0.0749 0.1516
0.0356 0.1164
0.0111 0.0773
-0.0032  0.0526

CP156 CP157

-0.1409 -0.1741
-0.1398 -0.1551
-0.1245 -0.1350
-0.1192 -0.1270
-0.0961 -0.1018
-0.0904 -0.0952

CP173 CP174

0.3908 0.1942
0.4642 0.2268
0.4868 0.2200
0.4907 0.1953
0.4720 0.1615
0.4560 0.1276

Table X. Continued

CP115

0.1059
0.1545
0.1798
0.1883
0.1931
0.1896

CP142

-0.1326
-0.1348
-0.1218
-0.1196
-0.0945
-0.0886

CP158

-0.1584
-0.1378
-0.1315
-0.1145
-0.0979
-0.0878

CP175

0.1662
0.2164
0.2426
0.2383
0.2167
0.1864

CP123

0.1000
0.1076
0.0654
0.0372
0.0223
0.0085

CP143

-0.1547
-0.1448
-0.1308
-0.1270
-0.1016
-0.0956

CP159

0.1523
0.1505
0.0714
0.0300
0.0092
-0.0057

CP176

0.1745
0.2207
0.2612
0.2706
0.2638
0.2428

CP124

0.1734
0.1695
0.1012
0.0677
0.0426
0.0297

CP144

-0.1498
-0.1411
-0.1280
-0.1194
-0.0992
-0.0906

CP161

0.1498
0.2118
0.2047
0.1866
0.1455
0.1137

CP177

0.1469
0.2207
0.2695
0.2923
0.2928
0.2831

CP129

-0.1695
-0.1490
-0.1315
-0.1258
-0.1007
-0.0951

CP145

-0.1725
-0.1555
-0.1397
-0.1351
-0.1097
-0.1042

CP162

0.1859
0.2245
0.2464
0.2393
0.2124
0.1804

CP178

0.2217
0.2634
0.3093
0.3206
0.3301
0.3237

CP130

-0.1431
-0.1381
-0.1217
-0.1135
-0.0913
-0.0829

CP146

-0.1443
-0.1402
-0.1246
-0.1139
-0.0941
-0.0892

CP163

0.1499
0.2120
0.2537
0.2687
0.2539
0.2308

CP179

0.2324
0.2981
0.3436
0.3586
0.3618
0.3562

CP131

-0.1643
-0.1491
-0.1323
-0.1243
-0.1013
-0.0946

CP147

-0.1769
-0.1552
-0.1355
-0.1249
-0.1017
-0.0943

CP164

0.1858
0.2314
0.2770
0.2913
0.2911
0.2791

CP180

0.3036
0.3694
0.4058
0.4191
0.4081
0.3984

CP132

-0.1490
-0.1414
-0.1262
-0.1170
-0.0967
-0.0884

CP148

-0.1531
-0.1522
-0.1307
-0.1225
-0.0959
-0.0893

CP165

0.1781
0.2457
0.2945
0.3158
0.3183
0.3107

CP181

0.3504
0.4268
0.4503
0.4537
0.4374
0.4217

CP133

-0.1771
-0.1533
-0.1356
-0.1234
-0.1023
-0.0952

CP149

-0.1833
-0.1697
-0.1460
-0.1398
-0.1094
-0.1027

CP166

0.2530
0.2977
0.3413
0.3529
0.3562
0.3482

CP182

0.4048
0.4591
0.4753
0.4731
0.4579
0.4388

CP134

-0.1653
-0.1456
-0.1276
-0.1095
-0.0932
-0.0828

CP150

-0.1319
-0.1370
-0.1304
-0.1249
-0.1010
-0.0930

CP167

0.2790
0.3503
0.3878
0.3980
0.3919
0.3807

CP183

0.4037
0.4739
0.4888
0.4881
0.4708
0.4508

CP135

-0.1833
-0.1633
-0.1397
-0.1267
-0.1027
-0.0948

CP151

-0.0618
-0.0689
-0.0976
-0.1014
-0.0882
-0.0841

CP168

0.3738
0.4323
0.4527
0.4497
0.4352
0.4154

CP184

0.4396
0.4976
0.5125
0.5108
0.4908
0.4702



Run

97.
296.
196.
295.
195.

94.

Run

97
296.
196.
295.
195.

94.

Run

91
296.
196.
295.
195.

94.

Run

97.
296.
196.
295.
195.

94.

1L

CP185

0.4126
0.4873
0.5068
0.5073
0.4852
0.4620

CP203

0.3203
0.4068
0.4285
0.4387
0.4197
0.4111

CP233

0.4825
0.5777
0.5979
0.6006
0.5812
0.5660

CP268

0.0332
0.0673
0.1100
0.1185
0.1458
0.1618

CP186

0.4000
0.4542
0.4812
0.4845
0.4700
0.4531

CP204

0.3388
0.4076
0.4406
0.4487
0.4280
0.4190

CP245

0.0764
0.1264
0.1498
0.1608
0.1597
0.1523

CP269

-0.0422
-0.0010
0.0331
0.0476
0.0733
0.0907

CP188

0.2050
0.2563
0.3028
0.3246
0.3300
0.3264

CP205

0.3275
0.4219
0.4627
0.4649
0.4554
0.4499

CP246

0.1816
0.2298
0.2691
0.2819
0.2865
0.2843

CP270

-0.0898
-0.1024
-0.1049
-0.1036
-0.0690
-0.0503

CP189

0.3551
0.4301
0.4543
0.4538
0.4383
0.4204

CP212

0.2086
0.2601
0.3073
0.3261
0.3312
0.3245

Cp247

0.3076
0.3814
0.4167
0.4208
0.4141
0.4005

CP271

-0.1682
-0.2054
-0.2549
-0.2683
-0.2332
-0.2321

CP190

0.4285
0.5092
0.5113
0.5114
0.4808
0.4625

CP213

0.1959
0.2589
0.3107
0.3267
0.3368
0.3299

CP248

0.3047
0.3659
0.4081
0.4158
0.4180
0.4095

CP272

-0.1680
-0.1986
-0.2526
-0.2521
-0.2219
-0.2389

CP191

0.4342
0.5175
0.5276
0.5323
0.4976
0.4740

CP216

0.3741
0.4426
0.4716
0.4747
0.4594
0.4384

CP257

-0.7649
-0.7369
-0.7105
-0.6977
-0.6369
-0.6392

CP273

0.0884
0.0903
0.1338
0.0916
0.1483
0.1630

Table X. Continued

CP193

0.1143
0.1777
0.2122
0.2262
0.2328
0.2311

CP217

0.3622
0.4456
0.4713
0.4718
0.4545
0.4323

CP258

-0.4724
-0.5425
-0.5699
-0.5456
-0.4642
-0.4257

CP274

-0.1513
-0.1944
-0.2491
-0.2615
-0.2253
-0.2390

CP194

0.1822
0.2273
0.2669
0.2838
0.2879
0.2868

CP220

0.4628
0.5128
0.5238
0.5088
0.4843
0.4623

CP259

-0.2898
-0.3237
-0.3802
-0.3763
-0.3146
-0.2904

CP275

0.4284
0.4983
0.5379
0.5433
0.5353
0.5188

CP195

0.1604
0.2336
0.2781
0.3019
0.3045
0.3014

CP221

0.4383
0.5225
0.5375
0.5383
0.5090
0.4889

CP260

-0.1674
-0.1926
-0.2306
-0.2432
-0.1960
-0.1835

CP276

0.5403
0.5870
0.6107
0.6018
0.5923
0.5745

CP196

0.2165
0.2686
0.3122
0.3280
0.3333
0.3290

CP225

0.4765
0.5673
0.5908
0.5932
0.5755
0.5617

CP261

-0.1599
-0.1476
-0.1695
-0.1719
-0.1313
-0.1227

CP277

0.5410
0.6362
0.6474
0.6554
0.6173
0.6005

CP197 CP198 CP199 CP200 CP201

0.1977 0.2621 0.2682 0.3215 0.3061
0.2809 0.3229 0.3421 0.3815 0.3943
0.3294 0.3678 0.3862 0.4202 0.4296
0.3545 0.3820 0.3903 0.4215 0.4354
0.3528 0.3820 0.3933 0.4207 0.4267
0.3487 0.3736 0.3815 0.4040 0.4067

CP226 CP227 CP228 CP230 CP231

0.5189 0.5230 0.5729 0.5677 0.5511
0.5818 0.6051 0.6393 0.6493 0.6342
0.6011 0.6206 0.6411 0.6503 0.6372
0.5993 0.6252 0.6273 0.6487 0.6293
0.5803 0.5990 0.6051 0.6183 0.6064
0.5675 0.5811 0.5842 0.5961 0.5860

CP262 CP263 CP264 CP265 CP266

-0.1155 0.0306 0.0496 0.0272 0.0545
-0.1049 0.0783 0.0906 0.0859 0.0996
-0.1184 0.1134 0.1288 0.1297 0.1442
-0.1123 0.1297 0.1461 0.1491 0.1649
-0.0771 0.1440 0.1638 0.1704 0.1853
-0.0701 0.1525 0.1765 0.1861 0.2020

CP278 CP279 CP280 CP281 CP282

0.5929 0.5900 0.5711 0.5440 0.5502
0.6688 0.6710 0.6790 0.6649 0.6270
0.6671 0.6708 0.6862 0.6737 0.6412
0.6493 0.6354 0.6658 0.6564 0.6403
0.6106 0.6012 0.6277 0.6288 0.6125
0.5901 0.5799 0.6038 0.6121 0.5900

CP202

0.3685
0.4240
0.4473
0.4375
0.4262
0.4119

CP232

0.5286
0.6061
0.6165
0.6162
0.5911
0.5702

CP267

0.0302
0.0842
0.1310
0.1474
0.1720
0.1885

CP283

0.4687
0.5418
0.5646
0.5642
0.5431
0.5184




(4]

97.
296.
196.
295.
195.

94.

Run CP284

0.5360
0.5957
0.5980
0.5714
0.5451
0.5248

Table X. Concluded



€9

Run
91.

90.
292.

Run
91.
292.

Run

91.
90.
292.

Run

91,
90.
292.

Run
91.

90.
292.

Run

91.
90.

Ms Roo x 1076

0.29
0.60
0.95

CP11
-0.1142

-0.0754
0.0433

CP38
-0.0614

-0.0400
-0.0543

CP114
0.0596

0.1116
0.1421

CP141
0.1956

0.2133
0.0629

CP165

0.2057
0.2702

Table XI. Pressure Coefficients for I/h = 11.7 Cavity With Front Blocks and Boundary-Layer Transition Strip

e
o0

CP12
-0.0881

-0.0626
0.0440

CP39
-0.0210

0.0096
-0.0313

CP115
0.0699

0.1300
0.1756

CP147
-0.2702

-0.1944
-0.1076

CP166

0.2841
0.3272

Poo

1025.3
743.9
491.4

CP13
-0.1069

-0.0636
0.0135

CP40
0.0340

0.0698
0.0612

CP123
0.0391

0.0547
-0.0253

CP148
-0.2344

-0.1818
-0.1292

CP167

0.3366
0.3886

Ptoo

1087.0
946.0
876.2

CP14
-0.0741

-0.0467
0.0086

CP41
-0.0887

-0.0424
-0.0266

CP124
0.1518

0.1171
0.0036

CP149
-0.2431

-0.1816
-0.1388

CP168

0.4652
0.4927

(6]

60.4
185.1
309.0

CP15
-0.0866

-0.0468
0.0132

CP42
-0.0526

-0.0319
-0.0449

CP129
-0.2529

-0.1805
-0.1057

CP150
-0.1841

-0.1497
-0.1156

CP169

0.5093
0.5415

Ttoo
67.2

76.6
102.3

CP16
-0.0659

-0.0363
0.0060

CP43
0.0262

0.0710
0.0499

CP130
-0.2455

-0.1760
-0.0961

CP151
-0.1073

-0.0981
-0.0993

CP170

0.5780
0.5923

CP1
0.8181

0.9494
1.2506

CP17
-0.0812

-0.0393
0.0005

CP47
-0.2583

-0.1812
-0.0740

CP131
-0.2542

-0.1809
-0.1043

CP152
0.0419

0.0019
-0.0715

CP171

0.5960
0.6120

CP2
-0.3590

-0.3229
-0.2857

CP18
-0.0568

-0.0282
0.0009

CP67
-0.2197

-0.1629
-0.1109

CP132
-0.2458

-0.1785
-0.0969

CP153
0.1154

0.0997
-0.0160

CP172

0.5416
0.5538

CP3
-0.2865

-0.2703
-0.3178

CP19
-0.0794

-0.0371
-0.0074

CP68
0.0154

0.0417
-0.0149

CP133
-0.2667

-0.1908
-0.1039

CP154
0.1830

0.1820
0.0476

CP173

0.4466
0.4919

CP4
-0.2506

-0.2405
-0.3217

CP20
-0.0519

-0.0270
-0.0290

CP107
-0.2353

-0.1697
-0.1045

CP134
-0.2540

-0.1876
-0.0914

CP157
-0.2671

-0.1933
-0.1139

CP174

0.1989
0.2186

CP5
-0.2367

-0.2164
-0.3658

CP21
-0.0919

-0.0443
0.0061

CP108
-0.2046

-0.1600
-0.0996

CP135
-0.2383

-0.1802
-0.1225

CP158
-0.1969

-0.1524
-0.0942

CP175

0.1828
0.2273

CP6
-0.1846

-0.1732
-0.3990

CP33
-0.0857

-0.0408
-0.0250

CP109
-0.1319

-0.1012
-0.0877

CP136
-0.1660

-0.1380
-0.1199

CP159
0.1343

0.1060
-0.0309

CP176

0.1945
0.2392

CP7
-0.1679

-0.1419
-0.4153

CP34
-0.0831

-0.0459
-0.0328

CP110
-0.0284

-0.0143
-0.0664

CP137
-0.1156

-0.0967
-0.1058

CP161
0.1763

0.2310
0.1263

CP177

0.1798
0.2451

CP8
-0.1219

-0.1046
-0.3970

CP35
-0.1039

-0.0608
-0.0486

CP111
-0.0117

0.0300
-0.0050

CP138
0.0213

-0.0107
-0.0919

CP162
0.2005

0.2445
0.1753

CP178

0.2526
0.2939

CP9
-0.1321

-0.0986
-0.2436

CP36
-0.0691

-0.0423
-0.0452

CP112
0.0231

0.0672
0.0442

CP139
0.1082

0.0727
-0.0556

CP163
0.1758

0.2351
0.2324

CP179

0.2851
0.3414

CP10
-0.0959

-0.0741
0.0125

CP37
-0.0938

-0.0548
-0.0370

CP113
0.0113

0.0805
0.0908

CP140
0.1994

0.1644
0.0030

CP164
0.2026

0.2527
0.2677

CP180

0.3830
0.4230




Ve

Run

91.
90.
292.

Run

91.
90.
292.

Run

91.
90.
292.

Run

91.
90.
292.

Run

91.
90.
292.

CP181 CP182

0.4320 0.4745
0.4621 0.4910
0.4072 0.4362

CP199 CP200

0.3173 0.3817
0.3760 0.4215
0.3166 0.3315

CP228 CP230

0.7636 0.7727
0.7789 0.7924
0.7443 0.7660

CP264 CP265

0.0486 0.0327
0.1080 0.1063
0.1754 0.1819

CP280 CP281

0.8814 0.8230
0.8789 0.8222
0.8282 0.7208

CP183 CP184 CP185 CP186

0.4835 0.5247 0.4589 0.4091
0.5170 0.5489 0.4928 0.4575
0.4639 0.4759 0.3842 0.4264

CP201 CP202 CP203 CP204

0.3842 0.4336 0.3586 0.3561
0.4351 0.4386 0.4106 0.3997
0.3557 0.3684 0.3730 0.3205

CP231 CP232 CP233 CP245

0.7383 0.6502 0.5818 0.0411
0.7544 0.6730 0.6404 0.1047
0.6785 0.6170 0.6280 0.1482

CP266 CP267 CP268 CP269

0.0492 0.0272 0.0159 -0.0662
0.1140 0.1001 0.0751 -0.0016
0.1976 0.1620 0.1046 0.0278

CP282 CP283 CP284

0.7073 0.5189 0.6675
0.7064 0.5629 0.6666
0.5843 0.5043 0.6041

CP188

0.2323
0.2802
0.3029

CP205

0.3323
0.4135
0.3820

CP246

0.1807
0.2262
0.2587

CP270

-0.1387
-0.1059
-0.1194

Table XI. Concluded

CP189

0.4552
0.4956
0.3945

CP212

0.2580
0.2991
0.2947

CP247

0.3779
0.4149
0.3293

CP271

-0.2162
-0.1954
-0.2529

CP190

0.5395
0.5577
0.4825

CP213

0.2431
0.3014
0.2910

CP248

0.3433
0.4004
0.3576

CP272

-0.2040
-0.1804
-0.2161

CP191

0.5087
0.5313
0.4004

CP216

0.4730
0.5053
0.3921

CP257

-0.8456
-0.6972
-0.6539

CP273

0.0658
0.1235
0.0629

CP193 CP194

0.1016 0.1782
0.1619 0.2187
0.2149 0.2670

CP217 CP220

0.4620 0.5341
0.5031 0.5388
0.3866 0.4278

CP258 CP259

-0.5973 -0.3184
-0.5491 -0.2946
-0.4597 -0.3108

CP274 CP275

-0.1990  0.4694
-0.1820  0.5346
-0.2428 0.4915

CP195
0.1791

0.2353
0.2854

CP221
0.5445

0.5796
0.5291

CP260

-0.1699
-0.1438
-0.2055

CP276

0.6565
0.6704
0.5529

CP196 CP197

0.2362 0.2380
0.2757 0.2975
0.2958 0.3266

CP225 CP226

0.5972 0.6173
0.6453 0.6496
0.6282 0.6094

CP261 CP262

-0.1463 -0.1150
-0.0914 -0.0535
-0.1244 -0.0618

CP277 CP278

0.7640 0.8626
0.7955 0.8702
0.7337 0.7956

CP198

0.3036
0.3456
0.3321

CP227

0.6929
0.7230
0.7052

CP263

0.0340
0.0972
0.1517

CP279

0.8776
0.8890
0.8061



/. L1777/ 77 /

- o
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777 7.

Closed-cavity flow
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Figure 1. Sketches of cavity flow field models at supersonic speeds (ref. 4).
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Tunnel configuration

'/ /] Test section vented

Settling chamber vented

Evacuated

® Test conditions for cavity flow test
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Figure 2. Operating conditions for DTRC 7- by 10-Foot TWT (ref. 19).
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L-87-4034
Figure 3. Transonic cavity flow model installed in DTRC 7- by 10-Foot TWT.

Grit no. 60
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Figure 4. Schematic drawing of transonic cavity flow model. (All dimensions are in feet unless otherwise noted.)
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(a) Front blocks.

(b) Rear block (shallow cavity only).

Figure 5. Nonrectangular cavity configurations.

Fence
Flow 7
—_— C

(a) Fence placement on model.

(b) Enlarged frontal view of fence.

Figure 6. Model configuration with leading-edge fence. (All dimensions are in inches unless otherwise noted.)
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Flow
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T — 1
| s
I

1

Front face

Rear face
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Static pressure

orifice rows

Figure 7. Static pressure orifice locations.
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Figure 8. Schematic drawing of boundary-layer rake. (All dimensions are in inches.)
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Leading edge '
_ of cavity

Figure 9. Boundary-layer rake installed on model
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Figure 10. Estimation of boundary-layer thickness.
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Figure 11. Variation of cavity floor centerline pressure distributions with time where {/h = 4.4, M, = 0.60,
and Ry, = 3.5 x 10°. (Individual data samples are plotted.)

S t, sec

ng o 0.000

) O .264
& .330

3l A 660 A
N 1.056 g
D

Figure 12. Variation of cavity floor centerline pressure distributions with time where I/h = 4.4, My = 0.60,
and Ry = 1.6 x 105, (Individual data samples are plotted.)
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Figure 13. Variation of cavity floor centerline pressure distributions with time where {/h = 11.7, M = 0.60,
and R = 3.5 x 10%. (Individual data samples are plotted.)
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Figure 14. Repeatability of centerline pressure distributions where {/h = 4.4, M, = 0.60, and R = 3.5 % 106.
(Each point is an average of 20 data samples.)
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Figure 15. Range of static pressure measurements along cavity floor centerline where I/h = 4.4, M, = 0.60,

and Roo = 3.5 X 106,

63



9

-0
o Point 1
8r o Point 2
¢ Point 3 &
6 a Point 4 8
i » Point 5 aﬁ
&
.2 B &wab
C o)
P 0 o

?“9090‘”%&5 N oe N

2 & RS o
» L]
-4
B
-6
-8 1 | | 1 | 1 | | | 1 1 ] 1 1] | e | lc L ]
-0 -8 -6 -4 -2 0 0 -5-100 2 4 6 810-10-5 0 1012 14
X/ z/h x/I z/h x/|
Forward Front Floor Rear Rear
plate face face plate

Figure 16. Repeatability of centerline pressure distributions where [/h = 11.7, M, = 0.60, and Ry = 3.5% 106.
(Each point is an average of 20 data samples.)
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Figure 17. Effect of Mach number on centerline pressure distributions where I/h = 4.4. (An average of 100
data samples is plotted.)
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Figure 18. Effect of Mach number on centerline pressure distributions where {/h = 11.7. (An average of 100
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Figure 19. Effect of Reynolds number on centerline pressure distributions where I/h = 4.4 and My, = 0.60.
(An average of 100 data samples is plotted.)
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Figure 20. Effect of Reynolds number on centerline pressure
(An average of 100 data samples is plotted.)

distributions where [/h = 11.7 and M, = 0.60.
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Figure 21. Effects of boundary layer thickness on centerline pressure distributions where [/h = 11.7, My, =

0.95, and Ro = 1.7 x 10%. (An average of 100 data samples is plotted.)
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Figure 22. Comparison of cavity longitudinal pressure distributions where I/h = 4.4, M, = 0.95, and
Roo = 1.7 x 105, (An average of 100 data samples is plotted.)
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Figure 23. Comparison of cavity lateral pressure distributions where [/h = 4.4, My = 0.95, and Ry =
1.7 x 105. (An average of 100 data samples is plotted.)
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Figure 24. Comparison of cavity longitudinal pressure distributions where [/h = 11.7, My = 0.95, and

Roo = 1.7 x 10%. (An average of 100 data samples is plotted.)
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1.7 x 10%. (An average of 100 data samples is plotted.)
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Figure 26. Effects of cavity shape on centerline pressure distributions where {/h = 11.7, My = 0.95, and

Roo = 1.7 x 105, (An average of 100 data samples is plotted.)
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Figure 27. Effects of upstream fence on centerline pressure distributions. (An average of 100 data samples is
plotted.)
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Figure 28. Effects of Mach number on centerline pressure distributions for cavity with fence where [/h = 11.7.

(An average of 100 data samples is plotted.)
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Figure 29. Effects of boundary-layer thickness on centerline pressure distributions for cavity with front blocks
where [/h = 11.7, Mx = 0.95, and Ra = 1.7 x 10%. (An average of 100 data samples is plotted.)
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Figure 30. Effect of cavity shape on centerline pressure distributions where [/h = 4.4, My, = 0.60, and
Roo = 3.5 x 10%. (An average of 100 data samples is plotted.)
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Figure 31. Variation of cavity floor centerline pressure distributions with time for cavity with front blocks
where [/h = 4.4, Mo = 0.60, and R = 3.5 x 108, (Individual data samples are plotted.)
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