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FOREWORD

The study reported herein was conducted by personnel of the Mobility

Research Branch (MRB), Mobility and Envirommental (M&E) Division, U. S.

Army Engineer Waterways Experiment Station (WES). The study was sponsored

by the Lunar Exploration Office, National Aeronautics and Space Administration,
Washington, D. C., and it was under the technical cognizance of Mr. Fritz
Kramer of the Astronautics Laboratory, George C. Marshall Space Flight

Center, Huntsville, Alabama. The work was performed under NASA - Defense
Purchase Request No. H~76596A dated 17 November 1970,

The tests were conducted under the general supervisicy: of Messrs. W. G.
Shockley and S. J. Knight, Chief and Assistant Chief, respectively, of the
M&E Division; and under the direct supervision of Mr. A. J. Green of the
Research Projects Group, MRB. This report was prepared by Mr. Green.

Acknowledgment is made to Dr. D. R. Freitag, Assistant Technical
Director, WES, and Mr..J. L. Smith, MRB, for their advice and assistance
during this study.

COL Ernest D. Peixotto, CE, was Director of WES during the conduct
of this study and preparation of this report. Mr. F. R. Brown was Technical

Director.
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SUMMARY

A series of tests was conducted with a Lunar Roving Vehicle (LRV)
wheel operating at yaw angles ranging from -5 to +90 deg. The load was
varied from 42 to 82 1b (187 to 365 N), and the speed was varied from 3.5
to 10.0 ft/sec (1.07 to 3.05 m/sec). It was noted that speed had an effect
on side thrust and rut depth. Side thrust, rut depth, and skid generally
increased as the yaw angle increased, For the range of loads used, the
effect of load on performance was not significant.
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EFFECT OF YAW ANGLE ON STEERING FORCES FOR
THE LUNAR ROVING VEHICLE WHEEL

PART I: INTRODUCTION

PurEose

1. At the request of the Astronautics Laboratory of the National

Aeronautics and Space Administration (NASA) Marshall Space Flight Center,

tests were conducted at the u. S. Army Engineer Waterways Experiment
Station (WES) to determine experimentally the magnitude of the cornering
forces generated by the Lunar Roving Vehicle (LRV) wheel when it was
operating in a lunar soil simulant.* These tests were necessary because
very little information is available in the literature, and the informa-
tion that is available does not cover the entire range of yaw angles or

the light loads of the LRV program.

Scope

2. The 50 percent chevron-covered General Motors (GM) wheel was
used to conduct towed single-wheel tests in the lunar soil simulant.
The yaw angle of the wheel was varied from -5 to +90 deg, i.e. for the
90-deg yaw angle tests, the plane of the wheel was perpendicular to the
axis of advance of the wheel. Tests were conducted at three different
wheel loads and velocities. The following tabulation is a summary of

the test conditions.

* Crushed basalt with approximately the same grain-size distribution as
that of soils taken from the lunar surface.

|



Design Velocity, ft/sec(m/sec)

. 4,5(1,37) 6.5(1.98) 8.5(2.58)
Yaw Angle Load, 1b(N) .
_deg  42(187) 62(276) 82(365) 62(276) 62(276)
-5 - X - - -
0 _ o - o o
+5 X X X X X
+10 X X X X X
+15 - X* - - -
+25 X* X X X X
+40 - X - - -
+65 X - - - -
+85 X - - - -
+90 X - - - -
*Duplicate.

In addition to the above, tests were conducted at speeds of 3.5 and 10.5 ft/sec
(1.07 and 3.05 m/sec) and at 57-1b (253-N) load at O-deg yaw angle.

3. This program is regarded as an initial effort. It is anticipated
that more detailed testing will be formulated after the data obtained here-

- in have been thoroughly reviewed at the Astronautics Laboratory.
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PART II: SOIL AND TEST EQUIPMENT
Soil

Description

4. The test soil was a crushed basalt purchased from the Basalt
Rock Company, Napa, California, and reprocessed to produce a grain-
size distribution approximating that of the samples collected during
the Apollo flights. Gradation, classification, density, and void
ratio data are given in fig. 1. This soil is more-or-less cohesionless,
but it exhibits a small'amount of cohesion when moist and/or compacted.
The soil condition deemed most appropriate for this program was that
defined as LSS4 in earlier studies.* The engineering properties
of this material are as follows: penetration resistance gradient
G = 3.71 pci (0.98 MN/mB); dry denéity Yp = 95.14 pef (1.524 g/cm3);
moisture content w = 1.8 percent; friction angle ¢ = 38.5 deg; and

cohesion Cop = 0.1 psi (0.76 kN/mz).

PreEaration

5. To prepare the moist basalt (LSS4), a sufficient quantity
of water was added to the material to attain a moisture content of
1.8 percent. The material was then thoroughly mixed in the test bin.
To maintain the moisture content as near constant as practical, the
test section was covered with an impervious membrane when not in use,
and the surface was sprayed very lightly with water at frequent intervals
fo compensate for evaporation. Before each test, the soil was plowed -

to a depth of 12 in. (30 cm), and compaction was then applied by dragging

% A, J. Green and K.~J. Melzer, "Performance of Boeing-GM Wheels in a : i
Lunar Soil Simulant (Basalt)," Technical Report No. M-70-15, Oct 1970, :
U. S. Army Engineer Waterways Experiment Station, CE, Vicksburg, Miss.
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a vibrating plate over the surface of the material. Following this, the
surface was screeded level,

6. Since penetration resistance can be related to the othar
engineering properties of a materfal, and thus is an expedient meaus of
determining soil properties, it has been used for quality control in
this and other wheel performance studies. During the testing cycles,
penetration resistance and moisture content were determined frequently,
and density was determined occasionally to ensure that the test section

had the desired engineering properties at the time of testing.

Test Equipment

Test wheel
7. The wheel used in this program is shown in fig. 2; its load-
deflection characteristics are listed in table 1.

Test facility

8. The mesh-wheel tests were conducted in the small-wheel test
facility at the WRS. This facility consists of an overhead guide track,
soil cars, floor tracks, soll processing equipment, and a soil test pene-
trometer. Riding on the overhead track is a test carriage that is driven
by a 30-hp variable-speed drive system. Mounted on the carriage is a
dynamometer system.,

Dynamometer system

9. The dynamometer system shown in fig. 2 was constructed especially
for this program, and it approximates the suspension mechanism on the LRV.
The system was instrumented to provide measures of the horizontal force

in the plane of the wheel (pull), the horizontal force perpendicular to
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the plane of rotation (side thrust), the vertical 1oad; hub displacement
(sinkage), rotational speed of the wheel, and translational velocity of
the system. The design of the systcm was based on requirements to guide
the wheel in a prescribed course, maintain a wheel load from 0 to 100 1b
(444.8 N), permit adjustable steering angle from -5 to +90 deg, and allow
up to 4 in, (10.16 cm) of sinkage. Additional factors considered desirable,
but of secondary importance, were that (a) the sudspension system geometry
function in a manner similar to that of the actual LRV, and (b) provisions
be incorporated for powering the wheel for future tests. Some unexpected
probléms arose during the construction and installation of the dynamometer
system, which delayed the start of the actual testing program. The delay
resulted in a decrease in the amount of funds available for performance
testing.

10. Measurements. The primary measurement required was side thrust
at all steering angles and test conditions. Related control and measure-
ment functions are listed below:

a. Control longitudinal wheel speed.

b. Control longitudinal wheel path.

¢. Maintain sinkage reference plane.

d. Control vertical force on wheel.

e. Control yaw angle of wheel.

f. Measure longitudinal wheel speed.

8. Measure longitudinal wheel position;
h. Measure sinkage of wheel.

i. Measure vertical acceleration of wheel.

i e

e
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je Measure angular wheel speed.

k. Measure angular wheel position.

1. Measure horizontal pull on wheel.

m. Measure horizontal acceleration of wheel.

11. Operation. Operation of the dynamometer will be explained with
reference to fig. 2 and to the simplified sketch in fig. 3. The side
thrust S on the wheel was transferred from the wheel hub to the ball
spline, which, in turn, was restrained by a force sensor (Statham Model
UC3). The ball spline was a low-friction device that permitted free
linear motion, but prevented rotary motion. The characteristics of the
ball spline and the mounting of the force sensor ensured that the sensor
was subjected to side thrust only,

12. The longitudinal or translational velocity of the wheel under
test was sensed by a tachometer mounted on the drive carriage. Longi-
tudinal position of the wheel axle was derived from slots in plates
mounted on the carriage guide track structure., Slot position was sensed
by a photocell. Position pulses were transmitted for each 3.9 in.

(10 cm) of travel #0.04 in. (1 mm).

13. The vertical displacement of the wheel hub (sinkage) was
ﬁeasured by a potentiometer coupled to the sinkage frame by a fine
wire. Force exerted by this mechanism was a few ounces, and thus
negligible in its effect on the vertical wheel force.

14, Vertical force on the wheel was controlled by the number and
position of counterweights used. The force exerted by the wheel on
the soil was checked during the positioning of the counterweights by

supporting the wheel on a platform scale. Once the counterweights were f S
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set, the wheel vertical force was fixed at a preselected value, except
for dynamic effects. Deviations from the prescribed load value during
a test were sensed by an accelerometer mounted near the center of
rotation of the wheel.

15. Yaw angle for each test was set by a manually adjusted screw
for angles from -5 to +40 deg. For steering angles of +45 to +90 deg,
an offset fixture was installed between the dynamometer and the main
carriage. This offset fixture added a fixed increment of 45 deg to the
steering angle,

16. The angular position of the wheel during a test run was sensed
by a sletted disc and photocell mechanism mounted on the wheel hub and
axle. The angular velocity of the wheel was sensed by a tachometer
mounted in conjunction with the slotted disk and photocells. Signal
wires from the tachometer and photocells were run from the mounting
point through an unused groove in the ball spline to a cable termination
point on the sinkage linkage.

17. Horizontal force B (pull) on the test wheel was sensed by
strain gages bonded to the steering pivot posts.

18. Deficiencies. The mesh-wheel dynamometer system met the

control requirements but was deficient in several aspects of the

measurements. Specific deficiencies and suggested improvements that

could be incorporated for future tests include the following:

a. The system performed very well initially in measuring side
thrust, but this performance deteriorated with time
possibly because of dust settlement on the ball spline

shaft. Improved dust covers over the free ends of the
spline would prevent this deterioration.

10



b. Wheel pull values were mixed with values of other forces
and moments at the pivot axis area, and this made interpre-
tation of the results difficult. It is suggested that,
instead of attempting to resolve wheel pull at this location,
the force be measured in the line of travel at the points of
attachment of the sinkage mechanism to the main carriage.
The wheel pull could then be computed from the line of
travel force, side force, and yaw angle.

Recording systems

19, The general measurement system is shown in block diagram form
in fig. 4. Signals from the transducers were carried over cables to
signal conditioning equipment located in the instrumentation rooms.
Signals were then recorded on a direct-writing light-beam oscillograph,
an analog magnetic tape recorder, or a digital data acquisition system.
Maintenance problems with the digital data acquisition system during
the time of the test program forced the use of the analog magnetic tape
recorder as the primary data source, and the records were later digitized

off~line.

11
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PART IIL: TEST PROCEDURES

Calibrations

Transducer calibration

20. Commercial force cells and strain-gaged transducers fabricated
at the WES were initially calibrated by using deadweights. The
factory calibration of the accelerometer used was checked by inverting
the instrument (i.e. a 2~g turnover).

In-place calibrations

21. After the dynamometer system was assembled, all transducers,
extensiometers (for measuring displacements), and tachometers were
calibrated. Forces were checked with a force cell used to apply
load at various positions on the wheel and rim. Sinkage or tilt was
checked by raising or lowering the test wheel a measured amount as indicated
on an engineer's scale. Tachometers were checked against distance and
time as given by the photoelectric cell interrupts and oscillograph
timing lines., Such calibrations usually are performed prior to and
at the end of each major test group, and, as such, are referred to as
"end-to—end" calibrations.

Side~thrust calibration

22. Side thrust is the horizontal force S perpendicular to the
plane of the wheel. To calibrate this thrust, a force was applied to
the rim of the wheel at several radial points, as shown in fig. 5. In
the initial calibration, the only radial position used was directly

beneath the axle, and calibrations were conducted at only the O-deg -

13



170°

190° 180°

*Force applied to the rim
=22 cm from the center of
the wheel.

Fig. 5. Calibration for side-thrust position.
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yaw angle position. The calibration indicated that the measured side-

thrust force averaged 3 percent less than the applied. This deviation

was assumed to be due to the friction along the ball spline shaft that
transferred force to the load cell. In the final calibration, a load

was applied to the rim at six positions with the wheel at various yaw

angles up to 45 deg. These six were 0, 90, 170, 180, 190, and 270 deg.

In actual operation, the applied force should lie between 170 and

190 deg; therefore, an evaluation of system accuracy should be based on
information obtained from calibrations made only at these points (see

fig. 5). The measured side-thrust force averaged 8.5 percent less than

the applied. A possible explanation of this deviation is that dust

had settled on the ball spline shaft. It is postulated that these deviations
between measured and applied forces for static conditions may represent

the maximum that can occur, i.e. in the dynamic state, deviations caused

by friction forces may be much less. For this reason, no attempt was

made to use calibration data to adjust the recorded side-thrust measurements.
True simulation of the dynamic state would have been a difficult, if

not impossible, task to accomplish.

Pull calibration

23. Pull is the horizontal force B 1in the plane of the wheel;
and since the wheel was operated only in the towed condition, this force
was considered to be negative. The transducer reflecting this measurement
was a strain-gaged thin section at the "kingpin" (the wheel's center
of pivot and rotation) (see figs. 2 and 3). No deviations were noted
between measured and applied forces when a force was applied in the

plane of the wheel. However, since "mechanical cross talk" is often
™

15
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a problem with this type of system, it was evaluated during calibration.
To determine the magnitude of the cross talk, a force was applied perpendicular
to the plane of the wheel at two different offsets from the axle and

at up to six different radial positions. This calibration sequence

was repeated at yaw angle positions of 0, 5, 10, 15, 25, and 40 deg.

The calibration revealed that the cross talk was not sensitive to yaw
angle position, but was very sensitive to the radial position at which
the side thrust was applied. In the calibration, the radial position
of the applied thrust was varied from 90 to 270 deg. The percentage

of cross talk plotted as a function of the angle resembled a sine wave
and crossed the abscissa near 180 deg. The percentage of cross talk
could be approximated by a linear relation from 170 to 190 deg,* as
shown in fig. 6. From visual observation of the tests, it appeared

that the line of action of the side thrust was directly beneath the
axle. Therefore, the force in the pléne of the wheel was corrected

as shown infthe following example:

Measured B = -10 newtons

Measured S 110 newtons
Read on fig. 6, 5 percent of S 1is registered as B at 180 deg.

B - (0.05) (S)

]

Bc (corrected)

B

=10 - 5.5
c

-15.5 newtons

B
c

Operational Procedures

24. The carriage was accelerated to the desired speed while traveling

*Refer to paragraph 22 for explanation of choice of 170 to 190 deg.

16
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in an approach lane that was surfaced with a plastic-coated plywood.
(Plywood was used in the approach lane to reduce the force on the wheel

to a minimum before it reached the test lane and to eliminate the use of

; second soil in the approach lane. If a second soil had been used,

the wheel would have carried it forward and contaminated the LSS.) Once
the desired velocity was attained, it was maintained as near constant

as possible by the carriage servo-controlled speed system. Table 2
contains the statistical averages and standard deviations for the information
shown in table 3. Table 3 contains a detailed computer listing of the
,parameters Vw , Vc , W, B, and S for tests 21, 22, 25, 26, and 30-48.
The data are divided into three segments representing the approach, the
test lane, and the overrun. The first one half to two thirds of the
approach was on plastic-coated plywood surface and the remainder was a
steady-state condition. The test lane represented a near steady-state

condition and an area where the soil had the desired consistency. During

the overrun the wheel was traveling on LSS of an unknown consistency.

Sign Conventions

25. The sign conventions for yaw angle, side thrust, pull, sinkage,
and slip and skid are given in fig. 7. In this study the slippage between

the wheel and the surface is referred to as skid and is defined as follows:

Vw B Vc Vw
skid = § = v 100 = v 1] 100
c c
{
where
Vw = rotational speed of the wheel
Vc = translational speed of the carriage .

18
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PART IV: TEST RESULTS

26. The principal control parameters for this program were speed,
wheel load, and yaw angle. Soil conditions were approximately the same
for each test. The effect that variation of these control parameters
had on performance is described in the following paragraphs. Rut depth,
skid, pull, and side thrust are the significant dependent performance
parameters that were measured or computed from test results.

27. Wheel performance data are shown in tables 2 and 3. Table 2
also contains the corrected pull data, measured rut depth data, and the computed
values of skid, pull coefficient, and side-thrust coefficient. The statis-
thcal averages shown in table 2 represent the average of the data from
the test lane itself [-=-17.4 ft ( 5 m) long]. Each data line shown in
table 3 is 3.9 in. (10 cm) from its neighbor with respect to the test
lane. The 1lst to apprcximately the 50th data lines shown represent
the performance on the plastic-coated plywood surface. No statistical
summ21y nor data plots were made using these data. They are included
in this report for information only, as requested by the Astronautics
Laboratory. The wheel traveled approximately 3.3 ft (1 m) in the LSS

before actually reaching the area referred to as '"test lane."

Effect of Speed on Performance

28. The effect of varying carriage speed was examined at yaw
angles of 0, 5, 10, and 25 deg. The wheel load for this group of tests
was 62 1b (276 N), except for the 0O-deg yaw angle tests; these were

conducted at a load of 57 1b (253 N), The side-thrust coefficient and

20
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sinkage decreased with speed for all yaw angles greater than zero,

as shown in fig. 8. TFor the O-deg yaw angle, the side thrust was negligible,
and there was no significant change in sinkage with speed. The pull
coefficient was not affected by speed in a consistent fashion. The
information for the O-deg angle tests is corroborated by data obtained

with this wheel mounted in a different dynamometer system and run at

speeds ranging from 2.5 to 10.9 ft/sec (0.75 to 3.3 m/sec).*

Effect of Wheel Load on Performance

29. The effect of wheel load on performance was examined at yaw
angles of 5, 10, and 25 deg (fig. 9). The nominal speed for this group
of tests was 4.5 ft/sec (1.37 m/sec)., Pull coefficient decreased with
load increase for 5- and 10-deg yaw angles. For the 25-deg angles, the
pull coefficient generally increased with load. Side-thrust coefficient
and sinkage tended to increase as the yaw angle, but did not exhibit

a consistent trend with respect to load.

Effect of Yaw Angle on Performance

30. Inducing a yaw motion on a towed wheel affects the soil reaction
forces, the skid or negative slip, and the amount of rutting or soil
displacement that takes place.

Side~thrust coefficient

31. The relation of side-thrust coefficient to yaw angle for
the overall test group is displayed in fig. 10. These data seem to

indicate that the coefficient increased monotonically with respect

*Performance data from LRV test programs conducted at WES. o
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to yaw angle in the range from 0 to 90 deg, and reached a value in
excess of 1.0, i.e. side thrust became greater than wheel load. However,
the scarcity of data in the range of 40 to 90 deg and the fact that

the coefficient was 15 percent higher at 85 deg than at 90 deg suggest
that the side-thrust coefficient may have reached a maximum at a yaw
angle somewhere between 65 and 90 deg. An analysis of probable sources
of error was made for the 85— to 90-deg tests, but nothing was noted
thét might have made either test appear more or less valid than the
other. A rigorous analytical solution to define the relation of the
side~thrust coefficient to yaw angle cannot readily be made for this
complex system. It can be stated, however, that the information that
is available, combined with the logic that can be applied, does not
seem to preclude the possibility of the existence of a peak value of
side thrust at some yaw angle less than 90 deg.

Pull coefficient

32. The relation of the pull coefficient to yaw angles for the
overall test group is shown in fig. 11. The pull coefficient for the
O-deg yaw tests in this group and from O-deg yaw tests with this wheel
in a second dynamometer systein (all tests were conducted on,LSSA) averaged
approximately 0.10. There appears to be a slight tendency for pull
coefficient to decrease with increasing yaw angle, although the data
scatter is so great that no definitive trend can be established.

Skid (negative slip) versus yaw angle

33. Past experience has indicated that all towed wheels operating
in deforming soils experience some skidding, Skid, as shown in fig. 12,

is based on the rotational speed of the wheel about its own axis and

25
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the speed of the carriage, i.e. no adjustment was made to account for
the fact that the plane of rotation and plane of the direction of travel
do.not coincide., Fig. 12 shows that skid increased with yaw angle,
and that the relation was not noticeably affected by speed or load.
Rut depth

34, Rut depth increased monotonically with yaw angle from 5 to

90 deg for the 42-1b (187-N) wheel load, as shown in fig. 13.
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that:

35.

36.

PART V: CONCLUSIONS AND RECOMMENDATIONS
Conclustons

Based on the information presented herein, it is concluded

a. Speed has an effect on side-thrust coefficient and rut
depth for yaw angles other than. 0 deg.

b. The effect of wheel load on the side-thrust coefficient,
the pull coefficient, and rut depth is not significant.

c. The side-thrust coefficient increases as the yaw angle,
and the actual side-thrust force is higher than the static
wheel load at yaw angles of 85 and 90 deg.

d. The pull coefficient is probébiy highest for the O-deg
yaw angle and decreases slightly as the yaw angle is
increased.

e. The percentage of skid appears to be relatively independent

of load and speed, and increases as the yaw angle in
a near linear fashion.

Recommendations

1t is recommended that:

a. The data obtained from this program be reviewed and used
as a guide in the development of future test programs.

b. A future test program include additional towed-wheel
tests conducted at yaw angles from 25 to 90 deg, and
tests with driven and/or braked wheels conducted at various
yaw angles.

c. An effort be made to increase the overall accuracy‘of
the measuring systems.

o
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Table 1

Static
Deflection
Measured Rolling Section Height at Vertical
Wheel Load Circumference* Unloaded Axle Wheel Diameter
1b N m in. cm in. cm in. cm in.
42 187 2.198 86.54 18.84 7.418 4.08 1.606 81.99 32.28
57 253 2.132 83.94 - - 4.97 1.958 - -
62 276 2.132 83.94 - - 5.51 2.168 - -
82 365 2.096 82.52 - - 6.09 2.398 - -

*Measured with towed wheel on unyielding surface.
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Table 3

Detailed Computer Listing of Performance Parameters

T

Apptoéch

v
w

m/sec

1.053
1.058
1,081
1,053
1,055
1.057
1.062
1.064
1,053
1271
1,073
1,073
14071
1,070
1.070
1,268
1,085
1,084
1,084
1,085
1,083
1.251
1.061
1,062
1,080
1,058
1.053
1.054
1,054
1,058

4059,

1,056
1,350
1049
1053
1,953

1.05%

1.052
14049

Fa047

1.043
1.0435
1049
1.353

1,057
1eU5T:

1955
1.053

1.056
1058

1.060
1.064
1065

1,062
1059
1058

1.053
1,053

1,050
1,049
[

v

c

m/sec

1.023
1.034
1.040
1.046
1.043
1.051
1.052
1052
1.051
1.051
1.051
1.053
1,053
1,354
1.053
1,358
1,051
Fe051
1.053
1,955
1,055
14054
1,054
1,054
1.054
1,054
1.055
1,055

1,053

1,051
1.051
1.053
1,053
1,054
1,053
1.053
1.052
1.052
1.052
1.054

- 1.054

1.054
1,055
1,058~
1.058
1.055

1,060
1.060 .

1,059
1,059
1.059

S 1,059

1.058 -
1,057
1,057
1,057

- 14057

1.057
1.059
15059

-l

2)6 7

256 B

254,5

250.2"

249 4

12526

723342
1252,.3

-1254,5

" 255,8
.256,0
256,0
255.8
255, 1
25641
255,2

Test No. 213 Q;ﬂeg yaw_angle
. : v

33

v
c

n/sec

1.057 Lsa;l

105§

1.057

1.057

1.055;
1.055
1,056
1.055

1,054
1,055

[

1

1,056

1.057
1,057
1,057

' 1.057
: 1,057

. 14057

- 1,059
. 1.060
¢ 1,081
©1.060
© 1,060
i 1,080
1,062
. 1.060:
1,060
- 1,081
1e061:
i 1,060°

B s
N N n/sec
-5.2 12.8 [ 1045
~5.4 12.5 1.045%
-6.6 11.4 L.047
~6.8 9.2 1.049
-4,7 T4 1.048
-4,6 7.7 1,047
=443 8.7 1,048
S1.9' 9,9 1,045
- 4 b5 1040
-2,0 11,9 1.038
-2.0 113 1.040
-2.3 | 9.9 1,04l
-2.7 | 8.8 14043 %
<3.3 1 11.9 1.047.
=3.6 . {140 1,051
-4,7 ! 1547 11051
4,3 is.i o051
-5.2 7.0 1.052
-4.3 7.7 1.051
Y 11 14050
~3.,0 7.1 1.050
-3.3 7.2 1,045
-2,3 6.3 o 1,048
-3:6 14,9 § 14050
“4.,3 3.6 = 1.048
-247 4ol 8 1,047
=11 5.3 & 1,045
[=2,2 6.6 . 14045
= 4 709 1.045
-1,2 JO.L 1,042
-4,6 .0 1,039
=7.8 9.9 1.040
=842 8.0 ‘ 1 « 042
<10.! ol T 1.345
<12.1 549 1.045
=11.9 4.6 1.052
=113 3eB 14053
“11.3 3.3 1.053
12,2 243 1.052
-12.2 1.8 1,051
“14.6 o7 1,051
T=17.6 +0 1.051
-20.,0 0,0 1.051
-21.0 ) 1.051
-19.7 o3 1.049
-19.1 +0 1.049
-18.1 o4 1047
-16.4 143 1,048
-15.4 ~2.3 ] 1.046
~17.5 3,0 X :.82;
-17.2 4,3 .
-l'].?_ 5.8J— 1'047
“1745 6.4 1,045
~18,0 6.3 g 1.046
-18.3 6.3 £ 1.045
-15.2 6,0 3 "825
-19.2 5.4-V6 1 +094........
=159.7 4,41 1.061
20,2 441" 1,068
«“20,0 4,0 i1 5070
(Continued)

1.060

1.060:
1.061

1,060
1.059!
1,059.
1,059"

1,057

1.056
1.057
1,057
1.056
1.056
1.057
1.057
1,055
1,055
1,057
1,058
1,058
1.060
1,062
1.064
1,063
1.063
I,063
1.063

L1061

1.060
1,060
1.060

26144

B

W ]

N N

-15.7 3

25142  =19,1 3.
252.7  -18.9 3,
253.3 -18.9 3,
253.,6 -19.4 3.
254.9 =15,5 3,
256.4 =19,5 3.
257,59  =20.7 4,
254,71 . =20.7 4,
249,0  -15.2 4.
247.6  =19,1 5,
251,0 = =20,0 5,
252,5 ° =15.7 6,
253%7 - =20.2 Te
25510 = -20,2 Te
255,3 ~=19.5 . 6,
254.4 =19.2 6
25410 19,2 5,
25515 | ~18.7 4.
256.0 ..=20,2 4,
255,0 =20,3 3
255.6  =2l.1 3,
254,2 =21,5 3.
252.2 . =21.0 4y
25343 . -20,1 3
25348 1 -20.2 8l
252.9 . -19.9 3,
253.2 %19.4 3.
2547 ! -20 0 24
25615 ‘ 2.
"255,3 2 le
250.9 0 2.
24905 0.3 3
252 6 -20.3 3.
253,5 =20.0 4a
254,7 -20.7 5,
25646 -21,3 64
257.0  =21.8 5,
255,.7 : T
S nssl .
25345 .
z53‘z s
253.6 A
254, o‘éi .
25247 .
251417 .
252.9 .
255.2 - .
25440 .
252 '5 .
25444 .
2559 L
252.8 L
2475 L
247,9 )
25241 .
25546 .
260.5 H
283.9 .

(1 of 23 Sheets).
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Table 3 (Continued)

v
Cw
m/sec

[ 2902
3,108
3,109
5.933
5.045
2,592
2.944
2.304
. 331
2,337
2,911
2.550
2.993
5,947
5,075
3,079
3,033
- $.020
2.535

2,951

24944

3.013
5,023
3,001
2.931
2.541
2.507
24335
2.8173
2.377
2.394

Approach

2,541
2.955
2.954
2.987
20933
2,953
2.958
. 24953
24951
2.949
24343
2,948
2¢948
24943
- 2.54S
2,953
24961

2.975

2.981

24938

12.993

: 24991
5

Y E%

2.932
2.929

2.570 -
2.999

2,920

24970 :

v
1c

m/sec

3
14563

1,958
1,553
1,953

14988 __

149863
lk968

1968

-ty 563

71988

1.968
l,ssg
1,568
1.983
1h 568

968

15963
1,553
1,963
1Lss3

11y 968

1L963
ilssg
1L963
1L963
1.968
1.963
1.968
1.568
1:968
1,968
1,958
1.963
1.958
1,958
1,963
14368
1.963
1,968
1.968
1,963
1,568
15968
1,963
1.968
1,583
1.968
1.963
1.968
1,968
1,968
1.568
14968
1,963
1.968
1,968
1.968
1,968

W B ‘s w Ve
““NW ., N N m/sec n/sec|
| P o
510.4,  =6.5  =4.2 K .2.985 1,968
$12,7( =340 =3.6 2,931 1,56
292.8| | 1.1 4.4 2.979 .. 1,968
(26241 | 3.3 =5.0 2.579 1,568
224,21 1 7,3 =640 2.979 1,968
195,41 3.0 -6.6 2.979  1.968
177.6 6l =5.7 2,979  1.968
17145 3.6 “543 2:975 1,968
113645 .3 4.7 2.565 . 1lss8
221.1 =3,2 —=5,9 2.964 1,968
263.4 =57 5.4 2.959  1.968
300,9 © =5.4 <4, 2.953 1,563
332,01 =6.2 -3.7 2,945 - 1,958
339,37 -3,3 -2,2 2,933 1,968
3211 -.9 s 2.930  1.983
290,9 240 o 2.924 1,968
257.6 2.0 .0 2:919 1,963
224,7 441 -5 2.91> '.J88
205.6 2.5 “l.l 2.925 . 1.963
201.5 2.2 -1.0 24933 63
204,7 .8 -1.0 2.938
220.4 -3 2.0 2.940
247,2 “3.2- =3,2 o 24943
273,81 =3,3 =3.7 £ 2.940
252,2 -1.9 4.1 J 2.938
303.5 o3 4,1 u 2,937
2964117 14 3.0 3 2.93s
12756/ 2.2 =3.00 Y 2.931
i253,3! - 2.2 -3,3 2.928
233,01t <4 =43, 2.920
(21845 . -4,8 -6.0 2.911
222.4 ~6,7 -7.8 2.904
1236,8 =7.7 -7.8 |, 2.500
244 ,3 -8.6 =7.9 2.898
253.0 -5.1 -7.9 2.891
2617 -8.§ -7.8 2,387
263,38  -8,5 -7.7 2.384
25745 -85 “To4 2,383
257.7 -9.3 -7.4 2,879
260,2 =9 =545 2,831
'258.8/  «8.8 54,2 2,885
259.7. =7, -2,6 2,890
262,51 =T7.5 . =28 2,895
262.0 =7.0 -B.3 2,899
25747 =70 24,0 2.501
258,17 -7.5 -4,3 2,902
254.6° -10.4 -3.8 24904
249,59 210.9 - -=2.4 2.904
243.3 . ~12.3 =5 2.903
249,81 =13,9 .8 2.502
249,17 =17.1 =17 2.502
249,6, -17.8 <243 == 2,903
255 ,4 18,4 -2e4 24909
25849 i==17,5 2.4 L 2,916 1 1 ‘
260,41 16,7 “2.0F 2,924 1,963
259.1" 14,7 =.8 B 37532 1,968
256,07 ~12,§ -3l 2 2,936 1,968
243,8 - =12,0 -2 . 2,933 1,968
T245.3 0 =12.0 “¢4 I 2,919  1.568
246.3° =13.6 =e2 & 2.898° 1,968

d 7 N
Test No, 22 ; 0 =~deg yaw angle
: H v

“(Continued)'

34

W B
N N
12471 =-l12.2
250,7' -13.3
[256.8° <13,3
1259.9  =14,4
[259,0, =13.6
(26149 ~16.3
262,17 =17.,0
259.8 -19.2
258,0  =19,4
256,83 =20.4
252,01 =19.7
247,59 -20.0
247,01 =13,3
243.4°  =17.9
242,10 ~17.3
24545 =13.3
248,38 T ~17.3
248,6 .~17.3
25045 . =17.9
254.8. =11.9
252,40 =163
_lps3.s. -18.3
125740 0 - =18.3
{26041 | =18.9
i260.3
28541
263,5 !
259.6
256.3 "
1252.9
248,6
245,0
‘247.4
245,17
'246,6
246,7
125043
125041 -
‘25604
‘254-'
252,3
251,9
251.7
'252.4
255.0
26141
263.4
26445 |
12642
2524
[259.4
25949
26341
262.6
126243 4
260,7 © =27.3
251.8 . =22.0
230,27 =14,7
205.2 '637
-.6

113,.4

=3
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Table,3{(Continued)

\)
w

‘m/sec

b 1.272
1.237
1.501
1,314
14320
1.323

Approach
.
f
N
Py

1.293

k'-]Lvlk.Z'S’i

v, S—
Ve~
m/sec

1.254
1,286
1.280
1,289
1.295
1.297
1.296
1.296
1.256
1,295
1.296

1,297
1,300

1301
1.302

‘1302

1,500
1,293

[ 299
1,302
le 305
1,305
l. 385
1. 304
139 501

wibe 300

Lo 301

1,303

1.304
1.304
1,395
1304
1.302
1,302

~1.303

1,303
1.303
1.304

14305

1,305
1,305
1,396

1,308

1.310
1 311

- 8 ° o e
04
vy
(&)

. @8 .

o e e b e e e e s s Gt s G
(3
U(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ(ﬂ‘ﬂb‘fﬂ(ﬂ

W
N

2715
278,.3
276.9
277.4
276.,4
271.5
269, 7
270.8
272.0
. 27545
27749
279,0
277.9
230.4

279 ¢35,

273.6
259
278. 5
278.6
231.2
27349

[ 27843

|

|

| 477.!

27|4 7
i 277 0
| 27|9 8

2777
FR72..8
[ 27044
1 273.5

- 2716,§

27946

1 280 S~

32?5 T

¢ 28046
© 27240
£ 284,0

270.2
’“2 30 5
| 283,0
‘ 201 L
i 2ﬂ3 )
27540
273849
1 277.5

279 4

230,5-

- 275.6

269,58
27047
277.2

§ 280,2

1 280,57 o
~16.4

280, 1l
21349
273.8
276.7

s i-lV:SQS ;

273.2

T H 5
Test No, 25 ;S ~deg yaw_angle

20.4

=174l
-17.4

-16.7

S vw .
N m/sec
110.,8 A 1.303
113.1 1.308
113.1 1.309
114,0 1.311
114,0 1,314
Co112.8 1,314
L 113.8 1.314
C114,3 1.313
© 11645 1.310
| 115.3 1.309
o 15.2 1.307
| 11353 1.303
[A13.0 1,308
TIT.6 a3l
112.8. O o 1.31
115.2 il 1.31
4.7} . 1431
109,59 1.31
103.4 1.31
C 09,1 1.30
108.2 11430
106,41 1,31
1081 "1, 1431
107.9 *“ﬁ 1.318
k09 el 1,320
110,01 # 1.322
112,5--3  1.324

135,59 1.305
132,24 {.305
133.7 1.30§
138.5 1.305
“T41.5 1,302
t41.2  }--1,305
140,5 1.309
137.8 1311
L1349 1.314
133.6 1.318
133.4 1.322

, 1.3
36,8 1311
76.8 B . 1.311
13,878 1313
716 .8 1.310°
70481 - CLl.310
70,2 -} 1,309
71.2 ¢ 1308
(Continued)

S5

e b, s e el o b i s o gt e Ot o
.

~NO~NOY = ——n W

- p— o g
.

v
e

“m/gec

CRE R K
e I s

—

——

e

e
BN e PO N e O e e (NN N

.
e oo |

e e
"y e

..o @

17'

et -18.5
27242 1343
2760 =18,2
[213.8 -17.7
[ 280.9  -18.6
2804 11 -18.6
277 4 =17.4
=13.0 ...
=17.7
=17.7
=18,43
', =19.1
50 =18.5
0 Oy =19.0
=18.2
; =18.8
278.3  =13.8
278.3  =19.4
276,55 =1S,1.
T2T7.7 - -20,1
1 278.2  -20.2.
274 ] -20.2
279.5 =13.6
274.0 -19.0
27644 -13.2
“277,4  =18.6
279.7 =19,0
280.6 -19:3
- 279.0  -18.3
27549 - -19,0
275,9 =171
273,8 -16,7
275.6.  ~16.4
277.2 -17.1
277.0 =1532"
2T4.,6020=1404
269,.9 -‘H.ZW;_
267.0  -5.6
269,99 “Tal

VO o

1241,
73,38
7541t

7541,

73,.6!

7249

71.6
70,2

6849

§3.9
65.0
6540
70.4
70,4
0.2

69.2
63,5 .

6742
66.8
6702
689
§9.7
70,1
b

. 7047

T1.4
123
13.6
7541
17.2
1645
75.0
753
71543
177
82.7
90.%
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Table 3 (Continued)

| \'
2 W
| m/sec
l' 367
«371
« 383
«331
374
«366
«3461
355
«353
3353

21
odi
04

353
540
V933
L5941
L937
$926
923
925
Jnss
V935
w925
2515
W513
595
.590
503
WIL3
V924
.520
927
.934
L9333
i925
L5
525
523
4G9
509
.300
+395
.354
.333
.379
375
L3867
o359
345
a4
© L3410
.342
L3410
.341
£327

-.]L 314

Approach

«339
520

033 G-

1,283

m/see

1214
1,233
1,248
14262
1.289
1.275
1.273
14275
1,279

-1.219

}.2717
1.277
1.231
1.278
1,279
1.281
1.285
1.284
1,285
1.238
1.283
1.285
1.281
1279
1,273
1.233
1,233
14233
1.234
14231
1.232
14281
1.235
1,238
1238
1,233
1.289
142954

1,250 -~

1.283

1,293 .
14291

1.292

1,295
To297

1,493

1,254

14295

1296

1294

142937

1.291
1287

1.284
1,283

11,286
1.284
1,286

, 275.0
27445
L 274.6
| 27448

2744
274.3
27445
274,28
274.6
274,.4
274.3
274.3
274,3
27447
274.8
274.6
275.6
275,6
275.5
275.9
275.6
274.6
27542
274.2
274.8
275.0
27543
275.4
275.4
27449
274,9
274.4
274.6
274.6
274,5
274.7
274.9
27540

275.0

215.0
27540
205.2
21448
274.8
274.5
274.7
274.6
274.1
273.3
275.3

27348

275.5
273.3

2745

27349

2744
27441
275,71

27441

Test No. 30 40 ~dep vaw angle
v v

[ —
1 S Zw
o e b 0 e e @

LA RS Y, W8

D
¢ o o 0 0

WO e ~3

S I e S I B e e e 2R\

(B |
3 00 DO AN AR Oy Gl AN G GV DO D

e ¢ 8.0 8 9 & e o o @

RNV WLEO N RN

NOOder B BVWNA NN A B0 =0 O

S

N, n/s

i e
se.2 b - .s06
36,4 1 .198
30,4 L7192
23.3 2303
17.5 “B15
21,6 .323
34,6 335
3.4 .335
40,0 L3385
51.6 ey 332
5541 ! 325
§9.0 .338
7243 340
67.4 .347
71.9 .354
80,9 .352
82,6 .B31
79..2 .826
30,2 814
33,7 .802
_33.,9 +307
1.2 .310
70,1 ° .81
2.4 € 310
; 7641 A .800
L75.6 & .78
o123 &0 LIy
6§T.7 .788
17.0 .738
39.5 .804
92,2 .318
113.5 .821
160.3 . L. T198
193.0 .178
156.6 .161
208..3 .743
210.4 L1365
193 .9 J739
183.5 L1761
152.0 .770
---- 19145 .783
155.6 .750
£00,0 .150
94,7 .183
9444 <180
95,8 778
94.6 182
92.4 758
83.7 1305
83.6 V807
19.4 Jr 1308
75.0 1~ J195
167.9 L. 190
160,6 ¢ w170
157.4 A 155
154.9° . ¢ .748
151.2 %8  .750
T 14be5 1,747

1354} 1751
12641 ] 155

(Continued) '

3

c
m/sec

1,283
1.233
1.236

1.234 |

1.291
1,297
1,254
14236
1.296
1.297
1,253
1,239
1.298
1,401
1.2517
1.296
1.298
1,293
1,293
1,293
1,500
1,299
1,298
1,295
1,297
14299
1.294
1,296
1,298
1,297
1.296
1,302
14502
1.298
1,292
1291
1.290
1.283
1250
14293
1.294
1.256

1.294 .
1,296 7"
1,299

1.299
1:299

16305

1312

1,307~

1,307
14310

1,310
| 14301
44300+

1.301
1.298
14302
14303
1.305

- 274.9

.. .B

——N N

L f

besl,3 121l
[ =495.8  120.7
=52.1,  127y8
-43,5 13641
~35.4  140.8
-33.1°  143.5
=37,20  142.7
~38,6 - 142.4
-39.2  143.4
=33.8  147.4
=22,9 148.1
-21.00  153.0
“22,9 15647
-25.2 156,86
’26.‘ _1_2906
-27,6 1538
=32.1 155.4
=35.4' 1545
-33,0°  155,2
=31.5  153.9
-26,7T  153.7
-20,4  150,5
-24,4 146,35
“37.1 40,7
~46.8]  139.0
=50,3"133.6

L=45,0. 142,59
=32,7  [t45.4
-19.20.. 146.4
“13,6 147,68
-21.7° 146,9
=29,6 146,38
“35,6 14449
~40.8 1446
<36,0 14145
~27,6 1410
“2lel - 14042
=174 139.2
-13,0° 133,0
-27,0 136.6
=57,5 13843
“44,7 13740
-45,5 137,38
<46.4  142.4
=34.4 0 LAT.3
-21,7  148.8
“1B.4 115243
=23.,5 154.7
=27.5 . 15447
=3145 15444
=33.6  153.2
=31,8 15140
-26,7 1512
-22,5 146.8
=19.8  141.7
=23.2 13549
=25.0° 7 132.7
~24,3 1310
-27,0  131.4
«37.2  128.3
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Table 3 (Continued)

Approach

-

V.
w

m/sec

1.202
[.247
1.254
1.270
1.270
l1.255
14255
1.256
1.2353
1.271
Fo275
1.272
14253
1.25%
1.251
1.263
1.272
1294
1.290
L.234
1.274
1.2583
1.259
1.271
1.283
1,300
1.308
1,304
1.300
1.263
1,255
1.253
14260
1.258

1.273

14232

1.231
1271
1.271
1274
1.292
1.254
1297
1.251
1.231
1,279
1,233
1.294

42504

1.304
1.305
1:,300
15278

T 1.274

1.271

1,258

1259
I.282
1,230

v
c

“m/sec

1.234

y 1.258
1,277
 1.2%0
o 1295
1,396
1,307
11,310
flh.310
1,313

1o812
14305
o301

"1.504

1522
1.299

1301

1,303
1.297
1,302

~hed10

L1313
1,307

1,310

1.306
1.300

14299

14307
1,308

¢ o a ¢ o o

= ] e et i e o g

.
[V
~h

LNVO VMM RO QW

z %

181,2
189.1
187.6
185,53
182.4
177.9
17105
176.7
187.8
157.3
200,5
199.38
19245
179.9
170,0
1760
133,68
198.5
202,95
196.2
18842
177.3
L7745
18445
198, |
205 .0
202.4
139.3
178.8
17545
1767
186.2
197.8

204,17

200:3
189,53
174,3
i72.2
177.5
18543
196.6
202.6
193.2
189.8
18549
1844

T188.38

189, 1
190,2
19143

“133.5

187.4
185.17
1888
19040
190.8
139.2

185.3
179.5

Test No, 31 ; 5 -deg vaw angle
\'

3 S w vc
N N m/see m/sec
1.2 47.2 K 12715 1.323
4,3 47,4 Po1,231 1,321
1.6 46,0 1.273  1.318
3.6 45,6 ~1.289 " 1.315
3,3 44,6 b il,293 1320
3.l 44,2 L1.300 1,320
2.5 44,2 Uol2st - 1,319
5.6 48,2 |i_al.302  1.324
5.4 53,7 1.235 1,325
6.5 56.8 1.238 1,325
§.0 56,1 1,234~ 1.324
§4:3 57,0 1.231-  1.325
540 52,1 1234 1,327
3,9 45.4 1287 1.324
5,4 44,6 S 142310 1.31t9
645 49,1 1,275 - 1.317
5.9 52,6 14275 1,313
649 59,6 1,270 1,312
7.7 59,6 1,276 1,317
5.0 55,2 1,283 1,318
5,0 5.2 1,277 1.316
6.6 48.1 1,281 1,319
3ol 4903 0 14287 1,319
3.5 60.0 g - 1.238 1,323
12,7 69.1° 3 . 1.286 1.328
12.2 75.2 e 1,293 1,330
11.6 75.9 8 1.289 1,329
CB.b 8B, Y 1,282 1,330
7.8 60,5 14290 - 1,325
3.0 52,3 1.286  1.322
-oh 45,1 1,284 1.322
=3.9 44,5 1.291 - 1.323
<4,5 48,4 1.289 1,320
-6.8 54,5 1.274° 1,316
-5.9 61.7 14279 1.318
-243 63.2 12760 14313
“1.8 67.7 14275 14318
-1.9 6103 12277 1.51§
-1.,9 63.0 Fe277 1,321
-3.9 67,7 1271 1,323
<4,0 6941 1,274 1,322
4.6 6946 [.267 1,320
=3.97 6741 1.252 ° 1.324
4.5 1615 1,262 1.326
-2.7  157.,0 1.270  1.326
-4.6 52,8 16234 1,529
-6.,0 50,0 1.287  1.327
=7.7 149,5 1,290 1.327
-9.0 | 43.2 1,291 - 1.324
-10,0 481 1,236 - 1.524
-9,8 47,9 f  L.23l L322
+9.8 48,9~ 1,275 1.326
=104 48.4 0 i p.a2se . 1.326
[ =9,8 47.2 L 1.253 14321
I =10,7 47.4 2 1.241  1.321
-10.7 45,8 M 1,241 1,317
<115 44,4 ¢ 5{ 14253 1,319
1.2 43,5 U 14287 14322
Ce10.1 45.4 | 1,284 1,325
<95 43,5 L 14292 14322
(Conttnued)

3¢

1319
137.5
191,9
196.6
197.7
94,9
190.5
184,48
130,8
184.,3
187.2
189,2
190.0
138, 7
183.2
187.3
136,83
199,5
195,0
194,1
190,8
185,7
182.6

- 183,.5
"1817,6

195,7
199,7
19643
189,9
184.,4
18144
131.7
185,.1
190,3
196.4
193.4
1$2.0
192,59
193.4
189.3
1836,5
150.4
1917
189.9
186,41

184,0

136,
187,68
13553

19245

195,0
19245
I1B7:4

188,2

187.9
133, 6
139,9
192,2

18547 -

180,8

YB | s

88,2 70

N | 5
10,3 | 43,5
=10, | 43,9
-10.4. .} 43,9

S =11.5 43,9

a12.1 45,1

L 10,9 45,3

P -b1.d 44,4 .

J=11.8 44,4
-11.d 44,4
~11.8 43,2
-12.7 | 43,0
11,9 | 43,9
-10,9 44,9

| =10,3 45,9

| -10,0 44,0

10,6 43,2

| -11.5 42.3

L -r1,9 40,0

1, 40,0

(=14 40,0

[ m1343 40,9

[ =11.3 41,9

L -0 4205

CellL.2 42,5
-10,5 43,5
“11,5 43,9
-12,5 43,7
~12,3 43,3
-12.5 41,9
-12,1 40,2
“13..7 37.6 -
-12,7 37.6
-13.0 33.6
-12,5 3845
-12.2 40,4
11,3 43,0
-13,0 42,3

CE11.S 40,7

| =124 40,4
13,07 39,5

I -12.4 33,4
=257 378
-13.7 37.9
-15.0 35.1
-13.3 35.0
~13.9 - 37,7

§ L3841
] 3341
] 33,1
15,1 56,5
~14,5 .56,0
~14,0 34,4
13,0 | 33.9
~§2.2 33,0
13,10
’15,-4 55-‘
-12.4 37,7
11,0 43,2
-8,1 49,6
~4,6 55,1
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Table 3 (Continued)

| a,

‘m/sec

[ 1.670
1¢197
1211
1.233
1,235
{246
1.244
1243
1.240
1.234
1.244
1.244
1 <245
1+236
1.256
1.253
|025S
1.256
14253
1.257
}.258
1.261
14273
14285
1290
14279
1.282
1+.268
1.253
1256
1.252
1.261
1.260
1.263
- 1e2861
1.268
1.271
1.276
1.288
1.279
1.279
16271
1.256
. 1.258
- 14259
1.255
1.245
- 1.242
ilu245
1.238
1.249
- 1.248
-le261
1.255
14263
1263
1.261

Approach<‘

1 1.259

1.273°

v
(4

m/sec

1.384
1,242
1.262
1.283
1.297
1.304
14308
14301
1.301
1.299
1.303
1.307

1.316

1317

1.320

1.322
1319

L3l12
1,313 !

1.320
1.317

1.322

1.324

W
N

262.6

188,27

182.5
182,2
179.5
17941
182.4
186,6
191.5
192.5
190.2
1885
187,1
188.3
193.0

194,87 |

193.5
190.9
152.4
150.9
182.7
182.6
189.4
192.2
195.3
197.8
193.1

18747

184,4
183,9
184,0
191,.3
195.4
195.5
190,95
190,7
191.8
187.4
188.4
188.9
192.3
192.3
189,7
1874t
188.2
1838.2
188,1
193,.1
194,39
192.,0
189.4
187.6
188.8
187.1
189.8
192.3
193.0
191.2
189.1

’188.3',

t

Test No, 32; 10-deg vaw angle

2.7

o o o

B UWLNDON N ND

L UL L A |

NN By smn
e 0 o o 0
RNRNBNDS O

‘9.[’ "

622 |
64,0

(Continued)

S
N j
9143 | r'
46,2 !
44,1
44,1
45,7
45.9 i
48,1 i
49,7
53,0 .
5044
4841
52.0
5340
48,8
48.6
50,6
52.3
50.4
50,2
47,6
47.6
5141
53,2
sl.g
68.8
13,0
70.6
64,8
64,8
66.4
72.0
18.9
50,4
S6.1 .
98.2 .
101.9
I01.5
10341
102,4
101.3
95.6
91.3
B6.2
85.7
82,2
80.3 "
83,6
8l.2
191
73.9
1501
66,0
64,6
638
6149
6346

Test Lane

=7

l
.

.A,_.;
{

i

'

1325 b

Vo v
W ¢
m/sec:  w/sec
1,248 1,328
1.265 1.337°
| +244
1.257  1.324
1.235 1,317
‘1.261 1,324
1+256 1.324
1+266 1325
1.263 14330
1.286 14333
1+260 1.331
14251 1.324
1.285 1.333
14257 1.325
1.263 1.326
1.250 1.320
1.258 1.327
1.229 1.314
1.236 1.321
1,230 1.320
1,240 1,325
1.249 1.326
1.261 1.327
1.262 1.326
1254 1,320
1.256 1,324
1.234 1,316
1.248 1.329
1.241 1,326
1.261 1.339
1.258 1.332
1.282 1.345
1.282 1.337
1.271 1.344
1.261 1.332
14263 1.333
1.256 1.325
1.269 1.326
1.268 1.326
1.268 1.331
1.266 1,329
1+252 1..325
1.257 1.330
1.248 1.319
_1+260 1.325
i .24 9-———il 323
1.271 1.331
1,245 1.319 ..
1.260 14,330
1.245 L322
} 1.327
1.325
1.334
1331
1.326
1.327
6 1.319
1.266 1,326
1.248 1:322
1,333

[ ]
~ O
* e
& O

6703
62.9
64,5
6147
6149
61.0
61.0
60,1
5847
59.3
57.0
59.4
5645
6143
5749
60.8
56.6

57 o9

54.0
5636
5543
5638
5941
57.7
60,46
'60.8
65.0
61.7

64,8
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“table 3 (Continued)

L

Approach

v
ml/see
1,087

1,052
14402

1118

t.il6

130
1,108

14102
1,085
1.102

1,109

$.132
1140
.14
§.152
1.148)
j.145
f.149
§.151
o142
1,144
1.149
fo132
{154
{4155
fela2
Fald7
1,135
Fobis
1o LIS

‘120

fe124
1.126
Fel4l
1161
1.158
1.461
1+166
1182

1155

1.156
1.136
1,123

1,108 °
1,098
11098 !
1100
1,108 ¢

14306

1.306 !

el ll
1111

1101
1.,096

1.096
1,095

v
¢

m/sec

1.241
1.248
1 .264
1.281
'1,289
1,287
i1.289
11.286
1.281
'1.280
11,283
1.285
1.288
1,290
1,293
1,292
1.291
1.292
1.294
1.296
1.299
1.301
, 1.299
1.297
1.294
1.300
1,303
1,309
1.311
1.312
1,310
1,302
1,304
1.306
1.304
1,307
1,304
14500
1,299
l.294
1.251
1.295
{4299
130}
| 1L298
1,300
1,302
1,304
1,305
1,305
1,309
1,307

1,308
1307

1,314
1.313
1.310
1,310
1.313

v

186.,2

186.2
1B6,5
186,95
186,2
187,3
187.1
186.5
187.3
187.3
186.5
186,95
187.3
186,5
186,7
186.2
135.8
136.0
185.3
185.7
186, 4
186.5
186.6
186.8
186.1
186.3

186.,4

186.2
1BG&.7
186,17
i86.5
i86s2
186.0

185.8

185.5
185,38
18642
136.2
186.8
186.5
186,0
186,34
186,4
186,4

18652
(1846,1
186,1
(185, 1
185,17
(A86.7
188,61
186.3
18743

187.3
186.3
186.4
186,7
186,0
1837
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S
N

&§1.7
§1.7
53,8
5745
52.8
47,5
46,8
50,1
52.4
53,3
55,6
55 .8
59.3
5246
52.4
58,2
62,8
60,7
55,2
54,5
56.3
55,0
54'2
61.9
5840

§7.0
60,3
60,3
62.9
64.9
78,0
105.4
131.6
1437
14747
147,5
141,7
135.2
135.8
£40.,0

146.3
1447
139,45
135.3
1270
S -5 28 ¢
- 124,4

(28,4
131,0
| 130.2
125.,4
(18,0
{11.4
405.6
10045
101.6
101,2

. 70.8.

143.5

126.8 .

T

Test Lane

L
Ve

i

f

£
2
o
9
>
=3

v
m/sec

}1.098
1.105
1.110
f.111
1.106
1.111
1.115
1110
].105
1.108
1,101
1,088
1.085%
1,074
1.069
1.073
1.073
1.083
14101
1.108
ielll
1.1t2
1,108
1.102
1.095
1.093
1.091
1.091
1083
1,090
1.050
1105
1117
1. 121
1.126
o127
1126
f.122
12125
1415
[ S
3,106
}.103
1110
jbi2
1.306

- 1,108

1.098

{.094’

4,083
1,085

1,070 ]
§ 065

1082
14062
1.062

1.066

1.068
1061
1.068

’ (Gontinued) '

m/sec

1,305
1,305
1307
1,303
f.311
1.313
1.314
1.317
1.314
1.308
1.308
1:310
1,307
1,304
1.303
1,310
1,308

|

§
N

100.1
98,7
96,3 |
94.5 t’
97,2 |
01,2 |

104,95 |

10,7
ttl.2

109.1

105.8

104.,0

100.3
1001
106.,3
101.0
101,0
102.1
102.3
01,2
101.6
99,4
99.1
99 .4
102.3
104.4
105.1
105 .4
103.7
t04.2
97,3
95}
99,8
161.7,
102.8°
102.8

;r}OO.S

-
r

=

98,9
96.8
‘9“.7
94,5

9547

92.6

33 .0

9041
8945
8849
8840
B4,
84,0
80,8
7846
‘7545:?‘
135 .8
7341
1249

a1he2

1047
73.6
S .
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Table 3 (Continued)

v
w

m/sec

1.153
1159
l.l;70
1476
1+164
1173
1.188
1.188
1199
1.208
1.203
1.2038
1212
1.206
1.201
1.205
1.158
1,209
1.207
1.212
1.212
1.216
1.203
1.204
1.201
1.201
t.186
1.173
1.170
14176
14170
14173
1.172
1163
1.166
1.169
1.172
‘14186
1.150
1.185
1.166
1.150
1.133
1.131
1.122
1.133
1.129
'f-o-d L6
<1097
14089
1,084
11,085
‘1108
‘1e118
I.IZG

Approach

1.122
t.116

L

1.2,

v
c

m/sec

1.242
1.264
1.282
1,291
1,300
1.304
1,303
1,308
1.306
1.302
1.299
1,301
1.308
1.308
1,308
1.315
1.310
1,308
1,313
1,317
1,317
1.319
1.318
1.322
1319
1.315
1.315
1.310
1.298
i.2398
1.501
1.301
1.298
1,300
1.298
1.302
1,308
1.308
1.314
1,319
1.317
1.318
1.324
1.324
1.324
14325
1,320
1.318
1.313
1313
1,312
1,316
1,322
1.319
1.321
1.322
1.321
1.318
1,324

36749
368.8
365.0
368,1
368,9
368,0
367.1

367.8

367.3
367.3
36743
367,11

367.8'
367.4;

367.6
567,17
36743
367.8

3681
3671.8
367.8
367.9
367.4

367.4
367,4
367.8
367.3
366.6
366,7
366.0
366.6
366,6
366.6
366.6
367,0
367.9
368,0
367.9
368,4
36741
366,.7
366,7
566.8
366.7
367.6
367,14
367.2
367.6
367.0
36742
367,0
367.0
367.2
367.2
367.,7
367.:3
367,.,2
366,.8
366.8
367.0

aw angle -

Te H By g

17.8

1
2
2
1
i
i
1
!
]
|
1
1
|
i
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st No. 345 25 ~deg

Z

—
F -
.

o

(Cont

 €9§;€..‘

V. v
e c
m/sec m/gec
[ 1,113 1,318
1416 1,316
11T 1,313
1117 §.316
1.119 1.310
o114 1,312
1.116 1.317
t.110 1.318
1.116 1.319
1,119 1318
1.0<4 1.314
1.122 1,317
1.0<4 {.312
1,125 143
1.118 l'e 321
1.122 1,325
l.116 1.322
1.116  1.327
o118 1,327
1420 1.322
| ot.20 1,324
| 1.022 1,319
L 1eB32- 1,327
E 1.121 1.331
5] {1,130 1,338
o jl.l27 1,339
§  1.130  1.345
Boo1.127 1,343
1,133 1.335
1.135 1,334
lel31 1.334
1.138 1.334
1.325
1.332
1326
1,324
1.326
1.329
1.332
1.113 1.332
1.118 1.333
1.116 1.327
1111 1.321
1.411 1.316
1,120 1,313
1.120  1.312
1 101 1,315
LT 1,327
1,120 1.322
1,131 1.332
1 1.128 1333
1 o14aT 1,338
1.146 1,332
L 1.131 1,334
5 1.112 1,332
X 1,107 1.332
3 1.082 1,329
21,086 1.329
: Fo077 - 1329
4 1.081 1,327
inued) . :

-

fi B
N N
366,17 -17.9
367.7 =15,9
367.0 -16.,7
368,1 -17.9
367.1 -i8,.1
367.2 -16.,6
367.6 =18.1
367.8 - =17.3
367.6 -14,9
367,.4 -16,7
367.6 ~16,7
366.,5: ~-16.4
366.5 =16.3
366.7 =17.5
366.7  =17.8
367.8  =15.6
367:8° =17,5
368.3- ~=17.5
367.0  =16.3
367.6 -16.3
366.5 =17.5
366.2 -16,6
367.2 -15.2
367,27 ~17.3
368.4 ~14,3
368,33 =14.6
369.,0: =12.6
367.4. =1247
368.,0 -12.4
367.2  -13.2
367.2 -14,4
367.6 -13.1
367431 =15.5
367.8) =12.9
36648/ =15,6
‘367.7  -12.3
3687.1.  =15.0
367.8 -14,7
367.3 -14,9
367.4. =l14.4
368.2 =13.7
367.9 -13.7
367.9 =11.7
567.4 "2.9
367.4 =12.3
366.1 -1247
366.3 -13.4
367.7 -13.8
367.6 =159
368,.,5 -15,0
368.2 -19.8"°
368.9 «20,2
367.4 =22,0
368.1 «23.7
367,.2 =2648
367.3 =25.4
36643 =25,8
366.1 =2544
365.9 =15.5

36547

-9,5

S
N

191.7
192.9
193.3
192.5
193.1
193.6
194,0
194.5
195.7
197,35
198.7
201,1
199,.9
200,6
198.7
i99.2

196,9

198,2
200.1
202.0
204.5
204,.5
208,0
205.3
206,0
204,8
205,.2
204,6
205.7
207.8
208,3
212,.7
210,6
213.6
213.0
214.6
21349
215.7
215.1
211.6
21145
210.4
209.0
209,.9
209,7
208.,3
202.0
19845
188.7
185,.4
177.4
1723
166,0
161.3
157,.1
154.4
225364

1532

164.8

163,0:
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B —

Table 3 (Continu

ed)

i

}

Approach

\ v
A c

m/sec m/sac

1,255 1.253

14275 1.272
1,306 1,298
1,318 11,317
1,32 il.SZS
11534 t 1-331
1.330 /1,330
1.332 1.327
1,323~ 1.322
1.317 11,317
1.319 | 1.319
1319 10321
1307 1,320
1.310 - 1.321
1.3k 1,327
1.314 1.330
1.313 - 1,324
1.308 1,325
1.307 1,327
1,303 14325
1.305 1,321
(o311 1,328
1,330 1,326
1.341 1,324
1.357 1,323
T 4353 1,321
1,346 1.324
1.344 1.324
1.3386 1,321
1.323 1,323
1,310 1,321
1315 1.328
1.304 1.330
1:295 1.329
1.238 1,330
1.286 1,327
1.269  1.328
14266 - 1,330
1.272 - 1,337
1.275 15343
1.276 1,338
1.296 1,341
1.296 . 1.337
1,289 1,336
1.284 14331
1,232, 1.338
1,264 1,337
1.265 1,337

1.2665 1,327

1,269 71,328

1.272° 1,528
1,275 1.328
1273 1,327
1,280 1,332
1.282 1,340
1,278 1,339
1,273 1.344
1.275 1,346

1.263 1.344

=5

564,6
364,8
364,0
363,6
363,8
564,05
364,8
365,0
365,0
36446
564.4
364,0
364,
364,1
364,17
364.4
364,68
364.5
364.2
365,17
365.5
363.6
364,5
364.,5
364,56
565.0
36441

36440
c 36451
364.1

364.,4
364,.1
363.9
563.8
364.1
363,17

-363.8

363.9
363,.9
36346
365.8
564.4
364,0
36440
36349
36546

383.,%

36345
563,17

364,23
364,7
 364.6

3684,.6
365.2
36342
365,1
364,8
365.2
365,0
364,6

Test No. 35 ;10 ~dep vaw angle
v

B S
N N
—
1.2 1z21.2
8.l 113.8
10,2 113.8
7.9 108.8
113 109,5
15,9 113.8
17.2  120.7
17.2  119.6
19.0 121.9
18.1 122.4
17.6  124.5
16,1 " 122.2
16,7  120.0
15,3 418.0
17,0 120.5
15.5 120.0
18,1 12447
15.8 - 129,1
18,4 134.7
19,0 131.0
19,3 13z2.2
21,3 134.0
24,1 137.8
23.0  136.6 ¢
23.6  139.4 3
24,8 l4lel w
22.5 133,78
21.0 135,2
19,3 127,71
18.8 . 122.9
13,5 1if.4
5,9 115.2
2.7 122.8
1.0 13544
-5,2 . 149.4
543 168.4
2,4 1721
2,7 1713.5
1.2 177.4
1.3 178l
2.7 17641
5,2 182.1
5.5 188.7
3,2 0 IBT.9
1.8 17941
o4 - 169,0
54,3 149.9
7.9 - 133,1
"2.2 l2403
-14,7 © 122,59
~18.8- - -120,5 ¥
~18.2 1205 ~=f=-
19,5 122.2
“18,7 - 122,47k
~19.0  123.5
“15.6 125,% M
-20.1 - 125.0 -2
«20,2 . 125.0° i
20,4 125,17
«22.5 - 124,9 :

{Continued).

3

W
n/sec

1.257
1.264
1.261
1.264
1.277
1,277
1.279
1.284

1280

1.273
1.281

1.232.

1.279
1,279
1,282
1.280
L.28%
1.284
1.281
1272
1.256
1.280
1.258
1.259
1.286
1.283
14281

1.288

1.287
1.282
1.271
1.277
1.275
1.284

- 14286

1.284
1.280
{276
1 .280
1.282
1.284
{.276
{276
1.262
1264

1,258

1,266
1.276
1.285
{283

1,284

1,290

14293

14288

1.291

1,297

14301

1.299
1306

£e310

e
m/gsec

1,340
1,343
Le341
1.342
1,342
1,337
1,334
1,333
1,331
1.333
1,341
1,345
1.348
14345
1.344
1,344
1.344
1,345
1.350
1,350
1,350

o052

1,348
Le347
1.346
1,348
14545
1.346

“1e343

1342

1,340

1341
L.342
1,348
1.543
1.344
L3486

1,342

1,345
1.348
1.350
1,345
1,350

1346

1,345
1e345

1346

1,342
342
1.346
1.348
1.352

~1e352
1,349
1.350

t.347
14347

14347

14354
1351

364,2
364,4
363,.9
363,53
363,17
364.2
564,5
364,2
564.,4
563.8
564,1
364,4
364,5
365,1
365,0

564,2

3645
564,5
S64,4
365,0
3651

365,0

364,9
364,4
365,17
364,44
364,71
364.9
364.8
365.,0
364,4
3637
364,0
364.4
364.8
364.8

56546

365,0
365,53
56448
364,17
365.8
364,.5

363,9

36445
565,0
36540
364.9

1 564,.8

364,8
364,.1
36446
36441
3645
363.9
564,5
363,17
563.8
363.8
364,4

'24.2
~18,1
=20,4
=17.0
=15.6
=161
=185
~16.4
-19.5
=19.3
=20,.1
-19,2
=17.9
'18.‘
~17.2
’l502
=16.8
=17.5

“16.1"

~17.9
=17.9
=17.2
-16.8
-14.4
~13.5
“13.2
-13,2
1247
~15.%
-15.8
-16.2
-14,4
~15.8
=16.7
=~18.2
17,3
-19'3
-18.1
=17.8
=17.9
=175
'18-2
‘l708
=185
-IS.Z
=1543
14,1
=15,2
=12.7
=15.6
~1841
'|7n0
'l8‘.l
=19.6
=18.8
=179
-18.4
=15.6
=105

549

(10 of 23 Sheets)

s
N

12343

127,.1
127.7
125.2
130.5

131.5

130,.8
13147
130,8
129.8
129.4
131.,0
31,9
131.5
1333
134,3
135,0
134,.3
13451
13354

134,0
135.4

156,.9
139.4
140.8
14545
143.,9
144.1
143.2
142,49
137.3
137.6
137.1
138.2
1383
158.7
1576
136.6
1371
135,17
1373
137.1
137.1
135,4
136.8

13641

136,95
136.9
136.2
132,17
129.6
127.1
12641
124,5

12604-.
127.0

128.2
129.2

13641



Table 3 (Continued)

' § 1290

v
W

" ml/sec

T 1.283

1.256
1.311
1.325
1.334
1.338
1.340
1.334
},1.525

1,319
1.317
. 1.312
1o 323
1335
1.338
1,346
1..347
I.341
1.329
1.332
1330
1.341
1332
1,355
1.357
1,352
1 .347
1.340
1338
1.332
1,332
1,327
1323
1.317
1.321
1.323
1.327
1.327
1.327
1.332
1325
1327
1.322
1.317
1.315

Approach

1.305
1,257
1.307
1.305
1.507
1.300
1.307
1.296
1,302
1.307
14309
1312
1.302

F.313°

v B
c
m/sec

1,257
1.276
1.286
1,295
1.299
1,305
1,306
1,311
1.305
1,301
1.296
1.294
1.292
1.298
1,298
1,299
1,298
1.298
1,296
1.298
1,500
1,299
1,301
1.503
1.300
1.297
1.297
14295
1.296
1,300
1,304
1.302
1.302
1,301
1.300
1.298
1,303
1.304
1,305
1.311
1.312
1.315
1.317
1,319
1.319
1.322
1.322
1.320
F319
13313
1.310
1.303
1.301
14302
1,308
1.309
1.312

i .s,ljs,'i'

1.310

1.308"

N
363,7
367.3
369.8
370.2
363,83
35746
355,9
353.5
36145
36549

372,0~
365.9
354,17

564,.7
369,6
37145
371.0
374,2
372.8
367.9
361,49
563,.4
366.1
369.5
37044

569.4

38541
3682.7
357.2

352.2 ¢
35640

5689.8
370.0
365.,0
369.9
37546
365.6
361.9
36842
368.2
560,0
357.8
36245
366.1
368.4
569,.5
36449
362.4
366.7
366.8
371.2
375.5
376.8
369,6
369.8
366,0
365,1
364,2
362,8
359.8

'

Test No, 36 ; S -deg yaw angl

(Continued)

3

e

B 5 Vo V.
N7 N n/sec n/sec
26.5 130.0 k 1.279  1.303
25,6 127.3 ,H.zss 1.307
22,9, 1203 1.286 .1
24,2 11946 1,294 1
254112047 1.305 77§
23,5 - 120.5 | 1.314
23,5 117.3 | 1.311
27.1 121.5 1.307
26,6 121,5 1.305
27,8 122.4 | 1.291
28,37 T124,5 1.291  1.313
27.T  128,0 1.292 1,311
28,1  127.3 1.250 1,310
28,6 130,0 . 1.296 - [.312
28,3 128.5 1.299  1.309
29,0 - 130,0 1.292  1.305
30,86 130,7" 1.297  1.309
28,9 133,17 1.304 - 1,317
23,4 138,48 1.292  1.316
26,3 141, 1.254  1.320
25,9 - 131.9 1,293 1,317
25,1  136,1 1.296  1.314
25,7 137,17  1.289 1,308
25,4 136.7. € 1.309 1,316
26,6 136.8 3 1,317 1,313
27.2 139,1 w 1,329 1,322
27.2 139,89 1,323 1,321
27.2 ;139,8 F 1.321 14322
27,4 139,6 14319 1.319
26,8 = 1371.2 1.321 1.323
22,0  137,3 1.322 1.324
15,0 "137,9 1,324  1.326
10,5 - 137,17 ~1.329  1.320

6.3 138.6 1.323 1,314
2,8  144.8 1,315 1,313
3.0 147,4 1.301 - 1.306
4,0 . 150,2 1.295 1.305
643 1 152,17 S 1.291 1,307
6.4 154.9 1.280 - 1,311
8.8 © 157,9 1.290 1,313
9.7 163.1 1289 . 1.311
1le4 165,95 1,286 . 1.312
8.5 - 165,71 1.285 1.310
7.3 - 16246 1.297 . 1,313
4,3  145,0 1.298  1.30%
7.2 138,17 1,307  1.313
<.T  124,3 F.315 1,322
2,4  113,1 1.313 1,321
=7.0  102,4- 1.315  1.327
-9.9 93,2 1.313 1,330
-13.8 186,17 1.309 1,320
-14,6 87,8 E 1.320 1,314
-14,0 89.0 § :.ggg :.g:g
«12.8 9¢5 . .
D130 5203 S st aad
“13,8 90.6 1.381 © 1,320
=14,9 ) 3905 ixltszg lo3|3

357.1
357.8
361,1
364,6

565,8!

371.6

376,71

373,4

367,6

36,4
367.9

. 363,95

358.9
360,4
360,1
3581
357.8
360,6
364,68
367.9
369.4

3T e

368.9
367.2

368,88

360.5
365.5
366.7
359.8
359,2
363,95
364.2
362.4
365.3
366.9
36743
36841
367.4

369,1 -

3716
369.9
367.0
363.4
359.6
362,.6
364,7
362,0
365.8
369,8
365,2
361.5
367.3
369.5
368.9
371.6
369.6

36145
348,1

88.3
50,2
9243
93.7
96.7
97.2
97,7
96,1
95.4
92.5
91.8
9[.3
8947
50,0
S0,.6
92.7
90,7
90.W

888

88,8
8649
88,8
89,2
93,5
95.8
9846
991
100,43
95.8
9749
96,0
95,8

95467

93,1
54,4
95,41
94.7
94,7
93,2
92,1
9!.4
92.17
90,7
93,2
94,0
97.2
$7.9
101.3
102,9
104,1
103.4
102.2
1024
100,1
100.7
100,5
103 .4
107,4

14,9
119.3

(11 of 23 Sheets)

1



Table 3 (Continued)

Approach
3]
Ll
w
x

2,167
2.158
2,146
24137
2.144
2,133
24133
2,142
2.142

- 24143

2,150

2:150
24144

2,150

‘2.152

24158
2,161
2.180
2,181
2,172
25175
2.192
2.187
24150
2.197
2,200
2.199
2.201
2.208
2,219
2.219
2.218
2.220
2.223
2.214

2,213
2.212

2.208
2,198
2,204
2.205
2,206

52,208
2,205

2.202
2,208
2,199

~2.l99

. 199
zllss
. 183

- a.lsa‘
2,184
20190
24185

24169

z =

29145
290,4
283,1
291.3
28943
27545
266.0
25545
24946

257.1°

279.3
304.68
>18.9
31741

295.8

258,9
246,8
241.4
25149
27643
296,.8
307.2
30545
250.8
272,7
264.2
26201
260.7
268.5
273.8
27245
2717.9
289.3
297.4

305.7

3035.8
290.7
277.0
266.9
264.9
267,9
275.0
278.3
277.7
27545

‘274.8

280.9
283.5
282.0
278.8

! ‘2‘79 . 2

276.4
279.3

 283.9°
287.0
- 287.0°

285.1

2811
276.0
273,.8

Test No. 373 S-deg yaw angle

B 5 v v,

n o H m/sec  m/sec
5.8 104.8 h 2.088 2,164
3.8 101.§ ,2.0682 2,156
5.4  100.7 2.060 2.150
5.9 97.7 2,068 2.162

10.5 SB.4 2,017 -« 2,164
13.7 $4,.9 2.081 2.158
12.3 92.4 2.045 2,146
8.9 91.0 2,037 2.142
5.1 88 .8 2,035  2.140

ol 85,6 2,043 2.151
-l 93.3 2,036 2.146
2,4  100,2 2,060 . 2,161
8.2  107.6 2,071 2,167

15.0 107,2 2.0715  2.165

. 18,2 106.5 2,083 2.[51

16.9 93 .1 2.080 2.17
15.8 89.9 2.0717 2.174
12.7 87,2 2.079 2.173

10.5 94.9 2.076 2.17
12,4 104.,2 2,085 2,18
15,9  118.8 2.0%2 . 2. luo

~17.0 122,3 2,082 2173
16,7 122,71 , 2.074 ~ 2.l182
14,5 114,0 “§ 2,077 2.178
11,5 . 102.8° w 2.070 2.182
10.9 96,8 & 2,071 2.182
10,0 §7.9 8 2.070  2.18]
8.6 95.6 ‘2,091 2,183
7.1 57.0 4 2.094 . 2,198
7.9 108.% - 2.111 2.212
4,5 102.8 .| 2.120 2.220
Le3 103.5 2.122  2.222

.8 111.3 2,018 - 2,231
2.4 12007 2,128 2,237
3.0 - 128.5 2,135 2,234
4,7 135,84 | 2.042 - 2243
§.0 131.9 2,153 2,253
5.9 123.5 ‘2,152 2248
A1 {18.2. | 2.154  2.241

S 2.2 1183 2,157 2242
o2 117.2 2,153 . 2,244
2.7 126.7 ‘2.154 2,234
3.6 135.2 2,155 - 2.234
4.4 140.0 2,142 2,235
7.6 136.5 2,127 2.232
6.8 129.9 | 2.132° .2.228
}e9:- - 120,0 2,125 ° 2,224

=25177 1094 2,115 2,218

-6,0 98,0 | 2.124 2,208

-12,4 89.5 2,134 72,213

-15.2 83 .7 - Y 2.126 2,209

14,6 . B0.,2 ~T2.132  2.207

S wl4,6 . 1844 [-2.128 2.201
~14,9 77.3 L 2.115.2.201

=15.0 71,7 E 2.109° 2,192

-14,4 11.7 24105 24,188

«1540 78.0 & 2.098 2,184

1542 19.8 2,101, 2,188

'1705 80.9 ZQl'l 20'88

’2!0[ 79.5 2“" 20185

(Continued)

“#¥

271.2
272.2
272.4
2768.4
278.6
275,9
281,41
283,41

-285,2

285.8

27946 -

273.2
27143
269.5
27145
278.8

286.5

289.8
288.8
286,€
278.7
27444
271.1
27046

269.7

273.6
276:4

277.1.

280.6

284.4

250.,0
28746
28243
272.3
265,2
260.0
265,1
274,17
295,9
298.3
2911
281.2
275,95
268.8
265,7

267,17

27147

27746
.280,9

283.1
284,3
287.2
282.7
275.4
270.4
267.4
266.5
261,0
266.7

-22,.3
-21e3
~19,6
-17,2
~16.1
-17.2
-19,8
«21.6
-2242
=1941
-17.0
=15.9
“1543
’16¢4
'1,908
"2105
=219
'22.0
“21l1
-19.9
~-18.8
=1749
~1847
-20.4
=22.,7
=2445
-23.7
~21.0
"lBoI
-16.4
~15.2
-14,6
-14,3
=153

-14,4

-14.4
-16.7
-20,1

-22:%

-24,2
=220
‘2‘.1
=21.1
-IS.G:
1841

~20.8

=20.5
=-19.9
19,3
-184 1
C=1844
- =210
'22;3
R R §
~24,9
=257
«25,7
'2503
=-15,0
-5.0

s
N

18.2
18.0
18.7
18.0
773
75.6
74,0
12.4
71,8
13,8

4.7

16,1
7540
74,3
74,3
5.2
T4.5
74,7
1549
75.0
7540
14,45
7544

76.1 ’

75.4
73.8
73,6
73 .6
.7
70,1
69,9
T1.7
138
T15.6
1643
76.4
7741
73.8
72.1
74,5
77,9
76.8
17,0

1644 .

5.7

T4.0.
12.4

70,9
T1.7

11,7
70,1

65,9

70,6
106~
72,0

T4,.1
T4.5

1542

79,8

- 88.8
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Table 3 (Continued)
3

Test NO. lﬂ H “!—-‘]gr’ yaw angle e e i

Yo Ve W B i s Ve Ve i~ ] B s
m/scc m/sec N N TN, m/sec m/sec N i N N
- ) ‘ B f— | ’

A 2.087 2.097 280.9 10.4 99.6 Jr 2,082 2.194 . 283,5 97.2
2.138 2.161 28544 14,0 92,5 . .. 2+090 2,205~ 282,68 98,2
2.131 2.163 282.4 16.4 89.3 2.077 2,196 2175,.8 9546
2.114 2,156 278.1 14,9 80,3 2.064 24192 270.,0 Sl.7
2.117 2.171 284,93 17,0 89,4 2.069 2,196 267,9 89..4
2.125 2,181 27147 19.4: 88,0 2.066 24197 2681 88 .4
2.123 2.175 258,2 17.8 19065 2,057 2.180 267.2 86.7
2,096 2.171 25445 14,8 82,5 2,084 2+164 270.2 864l
2,087 2.174 252,97 1047 87,5 2,071 24171 273.4 87.5
2,081 2.1687 255,.4 8,0 B5.6 . 2,074 2.175 277.8 88.4
2.083 2.163 261,8 6.8, 88,6 2,070 2.169 277.5 87.0
2,091 2.160 270.§ 8e6 7.93,7 2.064 2,169 277.5 863
2.109 2.154 280.7 6.8/ 98,2 2.052 2.171 277.9 86.0
2.128 2.150 289.9 10,7 10531 2,045 2,170 -279.3 B5.8
2.129 2.140 294,0 13,3 03.0 2.042 2.163 7277.9 815
2.128 24137 294.6 13,7 06,8 2.035 2.159 ' 272.4 8941
2. 123 2.141 . 291.8 12.8 0247 2.017 2.159 268,1 8849
2.121 2.145.0 282,37 13.0 0641 F2.026 2,162 267.4 86,8
2.105 2,145 - 274.4 8,3 96,3 2.037 2.156 287.1 88.0

- 24081 2.142 ; 265.8 5.0 [003.5 22033 2,152 267.8 89536
2,083 2.133.7 269,.8 4.4 194, . ‘2.033 2.152 273.0 9145
2,057 2.121° 274.8 7.0{,_‘Olll 2,044 2.144 279.2 Sl.8
2.057 22115 288.7 11.9: 95,1 o 2,030 2,136 ~ 280.0 93,9
2.078 2.418- 293.4 18,4/ 104,59 £ 2.025 24,127 281,0 94,8
2.097 2,132 290.8 22,0 95,3 - = 2,016 2.124 277.2 9349 -
2.111 24135 281.,2 - 20,6 58,9 © 2,006  2.119 27645 92,9
2.096 2.127 271.6 15,4 84.1 K 2.016 2,121 273.2 95.6
£ 2,070 2121 261,3 10.3 82.9 2.024 2.436 273.8 87.9
% 2,035 2.113 260,9 5.9 71,0 2,015 -2,.141 270,2 9638
| B 2,028 2.103 26441 5.2 83.6 | 2.008 2.133 27045 92,7
: g“2,028 2.113 265.8 4,9 ‘B8T45 2,007 24128 265,3 Sl.l
: 2,032 2.114 262,.2 4,4 103, 2.002 24129 270.3 Slail-
2049 24120 260,3 5.2 11641 2,008 2.129 27046 92.4
2.064 2.122 260,484 5.6. 134,6 2.011 2.131 27046 .. 93,2
2.060 2.120 269,.% 3.5 141 .5 2.018 24132 271.6 93.7
2.080 2.115 285.9 8.9 151.1 2,008 2.128 272.1 9140
2.070 2.121 298.8 13.6; 158.4 1.997 24124 276,0 89.1
2.081 2.130 30255 16847~ 7164,.8 ' 14992 2124 27644 88,7
2,087 2.131 299,.6 17.6 166,5 2.004 24126 277.8 90.8
2.080 2.129 288,0 15,4 165,5 2.005 2,131 275.8 93.7
2.068 2.126 270.1 10,1:  157.2 2,019 2.135 273.6 96.3
2,056 2.124 260.7 6.7, - 150.3 2.017 2.1317 269,3 94.4
2,048 24119 254.1 6,1 777146,5 2.022 24129 268,9 93.7
2,053 2.131 251.6 T.1 147,33 2.019 2,132 272,6 $6.0
2,051 2.141 254,3 10.6 148,.7 2,028 2.147 275.8 101.0
2,049 2,147 263.0 9.l 50,8 2.033 24153 280.3 104,.3
2,046 2.141 269.4 §.2 148,2 2,042 2.158 280,6 107,0
2,040 2,139 276.9 2.0 14151 2.038 24160  279.1 107.,5
2,032 2.143  282.9 2.6 126,8" 2,038 24183 . 274.1 105.5
2.032 2.148 285.0 ~11.9 11205 2.040 2.159 - 2713 131.5
2,033 2.143 286,.8 -13.1 199,3.-: Y.2,032 2.163 . 267.6 9747
2,042 2.157 286.1 -18.1 ‘91l o~ 2,030 2.164 267,.3 9548
2,053 2.172 281.2 =17.2 {8653 . 2,037 2.169 267! 98.0
2,049 2.170 2735 -17.6 18555 ° g 2.051 2.182 268.5 101.0
2.051 2.172 268,.2 -16.7 84,4 . 2.044 2.181 270.2 99,6 i
2,057 2.174 265,.5 -12.4 8543 Y 2.042 2,177 269.3 97,4
2.055 2.181  266,0 ~12.8 87.2 ' & 2.055 24192 269.6 9545
2.057 2.184  270.8 ~ 16867 BBGY - 24053 2,204 270.3
. 2.0681 2.181 276,17 =19.9 89,8 - 2,053 2,188 - 27049 9
Jl-Z.OSG C 24179 281.1 “17.8 92.7. 2,066 - 2,184 267,0 10347
. (Continued) - . el S : e =

(13 of 23 Sheets)



T

Approach

m/sec

1,975
1.962
1,941
1,547
1.94S
1.937
1.946
14945
1,926
1.519
14315
1,930
1.980
1.575
1,964
1.947
1.915

1,879
1.902

Table 3 (Continued)

R

269.5
213,.6
250, 8
284.1
28740
285.0
255.0
249.6
248.0
268.2
29245
512.0
317.4
3158
288,6
2596
238.7
251.4
247.5
267.8
296.9
307.4
3115

294.8

284,2
266.0
267.3
26645
273.0
268,9
265.8

261.8

264.,9
2687.2
278.0
2917,0

306.8

30643
300.0
288.6
274.2
261.0
25548
25349
26443

275,88

285,.4
251,.2
294.9

'290,.8

28549
276,2

26T.2.
26540

266.2
266.8

272.7
282.5

289.5

290,7

.;_.._.-m._.._._._—.,_.[g§m..p_‘,;,_—

s e Y e e o gt e
— e =3 (R Iy =200 RO D

e s @ 8 & 6 ¥ & e 8 & .0 @

a0 ® s w0

Test Now 395 23~dep vaw angle
v

—

°

e e S e B o e et O .
AR N OG>

&y~ e O o DI

[CENEV RS AW
»

3

B
.
W

ol

§
W

90.5
87.2
92.6 -
26.1
81,7
88,7
79.6
85.8
91.0
95.9
106.6
104.2
112.4
93,0
101.9
1745
93,8
19.6
FLEL9
98.7
1312
109.8
130.7
98,9
117.3
97.2

125.4
106.5

130.5
118.2 -
1375
1421
1700
17749
195 .7
192.6
1523
190.0
190.9
191.9
96,5
187.5
19841
199.3
205.4
212.1
2121
20946

207,17

206.8 ¥

Test Lane

189.6
179.3- @
i71.6
163.5
158.5 &
159.5 °

1165k

200.2 -
1.854

w/sec

1,850
1,878
| .B64
1 4245
1.829
1,324
1,823
1,821
1.832
1.834
1.837
1,840
1.330
1.815
1.816
1.819
1,813
1.828
1,842
[.849
1,839
1,852
1.328
1.821
| 328
1.836
1,943
| 848
[.840
1,825
1.826
1839

| w845
1.852

1.858
1..863

w867
1863

1.856"

1.851
1.841
1.846

1.875

1.880
1,879
1,876

{.865

1.849

1.830°

1.855
1.853

{4859
14853
{836
1819
1+806

1641 14190
4689.8 T 179

- (Continded)

c
m/sec

2.207
2,203
2,200
2,192
2.194
2,188
2.193
2.192
24497
2,197
2.194
2.150
2.189
2.184
2.180
2,192
2,181
2.188
2,151
2.191
2179
2.170
2.168
2.165
2,167

2,170

2.178
2,186
2,191
2,198
2,198
2,203
2.208
2.210
2.207
2.222
2.232
2.252
2..232
2.240

©2.240

2.231

224233

24243
2.245
24243
2246
2,249
2.248
2,246
2.249

2,258

24250

2.255
26262
2.258

2.252
2.248
242359

2,226

289.1
285.0
278.1
269,8
265,8
266.0

270,11 -

275.1
279.0
283.1
283.9
283 ,4
280,3
279.9
277,9
275.7
278.6
27840
273.3
270,17
266,8
267.2
2711
280.6§
288.6
239.8
2871.6
284,0
276.7
267.8
267.2
269.5
270.6
273.5
278, 1
279.7
280,71
279.3
276.7
276.2
279.2
276.8
2755
277.1
274.1

270.0

272.0
274.5
27540

22791

282.9
280.7

278.2
27649 -
271845

268.6
26745

26940
275.8
27125

10.3
10.8
1040

6.5
1.0
=3.5

=5.1

L]
0O v i DO — I DN =
o 8 e @ e 8 B ¢ & @
M0 RWONWR D e b0

t
T3 WD NN - -

« o o @

HPoVWOOWLKy

T8
s 4.0 8 8 w-

L

-] (M o e Oy = D

B ‘
1 GN) e O 8 e
P

[}

O o
¢

~ 00

-12.9

-18.7
“16.3
=163
=14,2
'12.9

=13:7
"5.5' ’

=13.4

=14.,8 -

" =10.6
=445

s
N

170,0
168.6
168.56
16445
15643
150,5
150,0
150.9
i50,.9
1537
158.4
183 .8
168.2
171.4
73,1
174,5
174 ,4
171.4
168,8
166.5
161.9
157,7
15643
160.3
166.1
172.1
174,0
174.0
169.5
163.7
159.1

1160,2

162.8
164,5
{66.0
16657
164.4

15648

15049
148,9
15140
152.8
1579
163,1°
161.4
153.5
14849
145,.9
139.6

138.2
1384

135,1

129.6] |

128.2

124,2

117.0

107.5
98,9

100.3

1110
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Table 3 (Continued)

v
w

m/sec

2

2,113
2.336
24361
2,333
2,331
2.320
2.314
2.324
. 24329
2,336
2,343
2,343
2345
2.356
2+370
2.370
2.382
2.384
2.370
2.580
24377
2.382
2.405
2.414
'2.408
2.413
2.411
24357
2.376
2.374
2.365
243417
2.331
24341
2.345
2.352
24369
2:394
2.382
2:374
2+368
2,349
2.312
2.297
24273
24253
24,257
2.263
2.258
2.289
24261
2.239
2.224
2.220
2.204
2.198
24199
2.189

‘ 2,180
i Bt

Apprdach

\)
[

m/sec

2.421
2,602
24637
2,629
2i610
2¢607
2,611
2.619
2.6117
2 Q'S'I‘S
24625
2.624

i 24624

2.6217
2,632
2.629
2.6317
2.642
24642
24650
2.646
2,643
2.653
2,652
2.651
24659
2.671

2.675
2.672

2674
2,875
2,667

2,655

2.856
24655
2.646
2,646
2.648
2,641
2.840
2.644
2.645
2.640
2.+640
24636
2,621
2.621
2.626
2,619

. 24621

2,632
2.829
2.624

2.630

2.622
2,608

2,608

2.607
2.601

271.8
283.9-

;i

=§0.7
=15.0
=17.6

]

112.5 |
118.4
95,6
14,2
116
87.5
92. l
92.9
9140
2.2
91,5
87.7
93.6

~n

o

-
Test Lane

196.0 _Jf

E

4

&:
113.2
112.8
113,0-
(Continued

47

W
n/sec

2,177
2.172

"2.162

2.152
2:141

2.129
2.119
2.101
2,100
2.108
2.103
2.096
2.098
2.108
2.10}

2,097
2.111

2.132
2.127
2.129
2.143
2.129
2.117
2.127
2.138
2.136
2.147
2.161
2.159
24152
2.162
2.167

241861

2.177
2.203
2.198
2,151
2.158
2.190
2.168
2.166
2.168
2.165
2,168
2.173
2.181
2.184
2.177
2.175
2.164
2.153
2.147
2,142
2,135
2.138
2.131
2.120
24124

24+13%

2.139

Test No. 40; 25~deg yaw éngle
— ; v v

G
n/sec

2,607

2,614

2.609
2.610
24608
2.602
2.608
2.608
24607
2,616
24626
2,624
2,626
2.626
2,629
24632

246839
24648
246853 ¢

2,658
2,656
2.650
2,645
2.662
2,664
2.669
2,672
2.685
2,669
2.664
2,666
2.664
2,655
2,666
2.671
2,674
2,676
2,679
2,672
2.667
2,654
2,651

24,647

2,646
2.650
2,651
2.650
2..650
2..648
2.643
2,537
2.641
2.638
2,634
2.632
2.642
2,635

2.631
2.6827

293.6
298,9
296,4
294,95
251,3
281.4
272.0
27046
267.4
267.1
2659.6

271,67

274,17
276.3
276.0
275,68
281.5
284,2
28540
287.0

289.8
28643
282.8

280.7
278.8
275.0
271.8
270.6
272.0
275.7
281,41
283,35
282,9
285.4
283,9
277.2
2712
277.6
275.9
275.3
278.6
275.7
273.5
21@‘9
272.7
274,59
28l.2
287.5
291.5
288.7
284,4
27177
269,2
2681.5

260.1

264,33
276.5
277,.9
26841
258,17

B S

N N
=-16.2 11646
-13,.8 116,5
~15,0 114.7
-13,8 112.8
-13,.9 107.4
-14,8 1008
-18,6 100.8
=18.3 104.8
'2l.4 106,0

=2l.4 107.9
-20.6 106.7

1=21.4 9842
=20,8 92.4
=14,8 93.8
=13.0 95,0
=16.,5 99,2
-14,1 105,0
=15.9 104.8
~23.0 99,6
(=24 ,4 99,9
=189 101.6
1=19,4 100,93
i=22.1 101,14
-19.1. 105,0

r-18.6' 105.0
=21.1 102,7

=23,.,2 104.6
=22.1 107.6
-22.3 108,3

=22.9 108.6
=212 103.4

=18,6 106.4
=16,7 105,.1
=139 105.1
-10.9 106,9
=10.4 107.2
=10.6 107.4
=13.3 105,5
=17.0 102,0
=215 57.6
-20,2 10145
=15.,4 106.5
-13.5 l09.5
-11.8 110.4
9.7 105.8
-12.,4 105,7
-18.8 102.9
=17.3 10545
=1645 110,0
=15,.9 112.1
~17,6 1it.2
-17.6 10741
“17.4 100,3
-18.8 92.4
~19.4 88.¢€
21,1 82,8
20,6 84,C
=22.9 96,1

=19.2  106.7
-17.7 103.7
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Table 3 (Continued)

Approach

-

v
m/sec

stoa
2.581
2,568
2.573
2.566
249563
2.572
24553
2,548
2.540
2,502
2.434
2,505
2.521
2,548
2,502
2,625

2.619.

2.604
2,576
2,528
2.513
2.498
2,501
2.534
2.573
2.598
2.624
2.,0841
2.624
2,600
2,576

2,545 -
2.512

24505
24521
21542
2,583
2.620
2.637
2,602
2,608

2:.581 .

2.545
2.511
2,507
2,491
2.475
2.491
2.514
2.513
2.524

24547

2.540
2.529

24523

2.:518
24485

2.477

v

c

m/sec

2.642

24633
2.621
24615
2,611
2,603
2,604
2.598
24599
24599
2.595
2.501
2.601
24993

24591~

2.598
2.589
2.587
2.595
2.598

24592

2.584
2.590
24585
2,551
2.595
2.804
246098

2.614°

2.615
2,619

124634
2652

2.832
2633
2.645
2.639
2,636
24639
2.642
2.627
i2.626
24,830

2,636

2.625 |

2,536
2.541
24634
2,626

2,631

24621

2.618 .
2.624

2.621

2.616"

246826

2,621
2.608

2.607
2.617

Test No, 41 10-dep vaw anale
v

B S vc

N T N m/sec m/sec
20,6  B4.6 ) 2,468 2,600
1642 1845 . 2.455 2,556
1544 719.2 24482 . 2,604
1745 8548 2.451 2,593
1544 92,7 2,433 2,579
15.9  105,9 2,438 2,584
16,8 103.5 2.442 2,519
16,8 101.,6 2.428 2,574
13.7 9147 2.434 - 2.587
10,9 87.2 2.444 2,589
5.6 345 2,430 2,585
546 80.9 2,428 2,592
8.0 87.7 2.438  2.596
8.6 102.3 2.430  2.588
13,4  116.3 2.436  2.595
20,0 127.6 2.438  2.600
21,9 129,5 2,443 2,555
17.5  121.9 2.448 2,594
16.5 109.0 2.448 . 2,592
13.9 93.1 2.440 2,585
10,7 86.7 2,449 2,584
7.8 86.5 2.445 2,582
11.8 94.6 . 2.451 2,580
15,1 105.2 g 2,462 2.587
1642 119,93 2,462 . 2.593
19,2 129.5 o 2,444 2,587
22.1 138,53 = 8 2,437 2,587
24,0 ta4.2 Y 2,442 0 2.5%0
21.2  148.4 2.436 2,582
26,8 - [44,9 . 2,457 .2,584
212 132,18 2,480 . 2.593
17.7  120.0 2,482 2.601
13,7 104,9 ~2,480 - 2,607
4,5 91,7 2.484  2.616
-1.2 91,3 2,468 2.614

W3 103, T 2,462 . 2,614
1e2 12644 2,469 2,612
“2.4 - 147,2 * 2,465 2,607
4,6 181,3 2,475 2,628
4,3 178.2 2,475 2.629
[.5 . 170,4 2,478~ 2,634
3.0 156.5 2.488 © 2,640
6.0  137.8 2,493 2,634
2.7 . 122.2 2,478 . 2,622
S S - ¢ 2,480  2.625
.6 °100.9 2,487 ' 2,651
=3.7 92,2 2,480 2,633
-9.6 50.3 2,470 2,635
Faldys 92,7 | 2,481 2.647
-14.0 . 54,8 X 2,487 ©.2.650
1547 99,8 ~4= 2,478  2.640
=11.9° 108.0 2,486 2,637
-11.8  109.,2 L 2,502 2,640
-14,3  _106.8 . £ 2.496 2,639
=13,9 104,54 2,487 2,633
=136 99.7 2 2.482 . 2,638
'1908 89.4 20470 . 2'640
-22,5 847 2,455 2,630
22,2 80.8 2.464 2,618

" (Continued)

W
N

26843

267.8
27245
277,0
279.1
282,1
283.4
281,41
27645
273.9
270,3
271.2
275.7
278.6
2775
277,0
274,6
272.4
271.8
273,4
275.9
280,9
28140
280.5
281.4
279.3
275.9
274,2
271.,0
2712
270.8
270.8
270.,6
274.2
275.9
280,45

28143

280,.4
27845

277.4

273.2
272.3
27340

276,7°

278g9r
280.0
280.0
280.4
277.6,
275.8]
275.1:
272.3,
27001
268,.4
266.2
265.8;
26445
26245
256:8
25344

B S
N N

-23,9  11.1
-25.2 15,2
-26.8 7845
-25.9 19.0
-26.,3  80.2
~26,2  B1.3
-22,7!  B1,3
-21.8 L _80.4
-19.3  80.9
19,6’ 719.4

“19.5 | 4.7
=131 ;- 73,3
=16,9 74,2

~18.4 715,56
-15.6 | 82,0
-12.7 88.6
-14,0 87.9
—IG.G 83.9
=17.1 . 8l.i
-18.6 6.6
-13,7 7840

-19.3 | B4,
<18,9 | 87,0

=16.3 89.1
-14.8 50.8
-14,8 BSl,7
=15.6 8l.6
=14,3 80,4
-13.7.° 80.2
~16.0 80,2
-13.7 71945
=115 8.2
-10,4 79,9
=11,8. 79,0
-10,0 718
=12.8 - 81.3
=115 F'LBS.Q
=154 | 83.5
~17,5 ' #&O0.1
-1690 8l.1
-1a,07 82,0
=18,.,6 79.7
~16.3 79.7
<14.0 80.8
'16.0 79.4
-19.5 176
=16,5 78.3
=15,9 75.9
=16.8 14,0

-20,0 72.4-

=18.0-  65.0
-17.8 64,3
=175 6§5.5
-16,9 §9.8
-15.4 70.9
-16,6 69,5
=1745 . 6%9.0

-16.8 65.7:

- =18.0 63.8

(16 of 23 Sheets)




Table 3 (Continued)

‘v

m/sec

[ 2.611
24668
2.653
2.641
2.623
2.600
24599
2.59%
2.611
2.837
2.875
24581
2,680
27650
2,628
2.606
2.6801
2,574
2586
2.607
24625
Q.SSS
21,662
2!657
2,656

2w644

Approach

2,503
2.996
2.592
2919
2,579
2.584
2.586
2.580
2.580
24594
2,601
2,601
2,995
2,580

2.563

2,550

2.525

24930

2.545

1 2.546
. 26553
£=253 585

2.591
I 24586

H 2.512
1 2.560

Z‘SASWM
2,611

L 24593
L 24592

S 2968
5 24556 .

v .
[

m/sec

2.651
2,686
24666
2,860
2,674
2,675
2,682
2.691
2,684
2,679
2,679
2,684
2.672
2.669
2.871
2.671
24655
2.658
2,665
24655
2.652
2.654
2,656
24545
2,650
2.646

'2;642

2.629
2,631

" 24624

24624
2.630
2.632
2,625
24628
2,628
2.627
24622
2.634
2,833
24630
2,634
2.641
24633
2.640
2,639
2.634
2.649
2,656

2e§5}--
2,656
24666°

24654

27649

2,655

24666

2.661

2.668

2,678
2.6876

 Test Noy 42; S=de; yaw anple
== v

B 5 woo Ve
N N n/scc | m/sec
17.8 111.8- ] 2.544 2,661
16,3 100,1° ,2.544 2,661
20,1 99.2 2555 2,666
21.0 8748 2,553 2,659
1949 81.4 2,554  2.66!
16,0 72.9 2.5T1 2,674
13.3—- 13,6 2,587 -.12,681
12,3 80,7 2.582 2,876
1.4 92,3 2.566 2,674
8.1 100,2 2.571 2,685
9.4  109,1 2,570 2.590{
16,2 119,68 2.565 2,650 |
18,7  123.4 2.565 2,688
17.777122.2 2,590 2,693
23,2 .122,9 2.602 (2,692 !
25.7  113,2 2.592 2,685 72
15:3  103.3 2,584 2,680
13.6 S8,9 2,593 2.8%0
1247 98,47 2.581 . 2,688 |
949 97,1 2,569 2,677
9.0  110,1 2.5TL 2,679
11,7 122,0 2.578 2,884
7.4 126,5 ! , 2.569 2,671
20.8. 1251 £ 2.549 2.669
22,57 21,5 0 2 2.552 2,668
22.9 110.8 ' » 2.545 2,662
22,6 102,71/ S 2.531  2.651
20.1 97.8 2.531 7 2,653
17.4 9746 | 2.548__ 2,654
12,1 98,5 1 2,54577°2,649
7.5  103.3 245532 ,652
6.0  104,7 2.559 2,651
6.0 10T,1 2,561 .2.651
349 ° 106,8 2.565 2,655
3.1 108.4 2,567 2,665
5.1° 7 108.5 2.558 2,651
6.4 107.5 2.553 2,650
3.3 106,6 “2.551  2.650
1.6 107,17 2,540 2,641
2.2 105,86 2.525 2,632
" e3. 105,.4 2,542 2,643
'3-0 l06.5 2.555 2;640 """"
“2,7 103,5 2.522 2,634
-9 99,9 24932 ZQSSQJ
3.0 94,5 2,544 . 2,633
3.6 84,2 2,517 2.619
-4 71,7 2.524 2,625
5.2 6555 2,538 2,625 -
-10,2 603 2519 2,624
-2047 5749 2.517 2,626
-27.8 59.9 2.537 2,643
-25,0 66,7 =T~ 2.536 2,639
~24.0 67,9 2.522 2,639
-24.7  67J4 ' 2.539  2.645
21,6 67,4 f 2,535 2,645
-16,6 4.4 & 2.536 . 2,636
“18.1 57.0 . & 2,554 2,651
-20.4 52.7 ' 2,565 2,665
=207 5145 f24563 2.656
23,1 47,7 2,565 2,653

(Continued)

25,5
267,4
280,.4
291,59
299.4
302,.2
298,0
288.4
276‘4
26647

262 -
259 3

263 3
zks !
274,3
278 .0
285,0

.288.2

289.2

2B6,.1

283,2
2786
271.0
264,1
265,1
270.9
272.9
274,4
279.5

‘ﬁ279 l

274.9

" 274,17

276.2
27937
281,0
282.4
281.6
282,9
218.5
275.7
273.0
271,2
269.3
269.3
273.6
275.6
282.0
285.4
283,8
278.2
277.1
273.1
268.7
273.5
279,3
281.1

280.,9

27543

- 257,0
241.0

B 5

N N
-28.2 " 45,8
=31,4 | 46,8
32,3 - 49,2
=34,1 4849
=33,2 50.8

~33.3 56.3
“31.2 59:4

-27.2 15849
~27.5 5842
-30,0 58,7
-27.8 153.2.

- =30,5 46,8
=33,0 45,1
=300 47.8

=28,5 = 48,5
30,6 49,6
=30.2 52,3

-30,0 55,5
-33.0 53,5
-34,4 522
-32.0 54,5
-30.3  57.9
=32,7 55,5

-33.0 5249
=3tel 50.6
=32.4 47.2

=34,2 44,6
«3349 47,0

-30,3 515
'30.9 51.3
-30,2 53,0
-27.8 5143

=27.9 45,9
=2946 44,0
=26,0 46.8
=27.0 44,7
2649 45,3
=26.7 47,5
=28,9 44,2
=28.8 43,5

=26.0 47,5
26,9 . 48.4
-27.2° 48,0
=27.0 52,2
26,1 53.2
=31,2 49,6
-31,7 50.8
=293 32,7
=29,.6 51.6
-32,1 51,8
=28,.2 53.0
~28.2 2051
-28.2 49,7
=26,1 5249
24,9 518
-26,0 5043

~21.1 53,1
=16.,2 5647
=13:.3 54,4
=Te5 56.0
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Table 3 (Continued)

T Test No. 43 ; 15deg yaw angle
v v v

w c W B S w Ve W B s
m/sec m/sec N N ' N m/sec m/sec N N N
[ 1.213 1,278 276.9 5.9 B1.0 Kk 1.230  1.361 277.6  <5.0 13647
1.242  1.304  280.5 6.4 82,1 LEe227 14359 - 28141 “5.8  134.8 |
1.252 1.321 28648 640 84,3 1.235 1,347 - 2B8l.1 75 13641
1.259 1,329 278,5 6.6 92,5 1.218 1,337  277.2  =10.2 133,77/
1.258° 1,330 275.,7 5.2 51.3 1.237 1,343  277.6 8.2 ' 134,6] |
1.255 1,332 268.9 5.6 83.9 1,225 1,334 275,3  =10.0 133.,0{ |
1.246 1,330 . 268,1 649 87.8 | . 1.232 1,344 277.0 -9.,0 13T 1 |
1.252  1.330  269.2 8.3 95.2 1217 1,347  276,2 =10,3 136,83 |
1.252 1,336 27543 §e3 248 1.230 1,356 - 280.4 -9.2  1al.3
1.258 1,339 279,.8 9,0 8l.4 1,213 1.347 279.5 <~10.4  139,6
16261 . 1,345  283.0 10.3 92,3 - 1.227  1.362  279.8 -9,8  141,7
1262 1,346 272,17 9.6 9147 12107 - 1,347 276,0 <10,8  136,2
1,270 1,351 - 267,2 9,6 79 .4 1.224 1,359  277.6 =10.1  137.7
1.271 1,350  267.5 11.8 81,6 1.218 1,351 "276,0 =10.0 ~ 134.2
1.277 1,357 279.9 12.0 94,0 1,220 1.358 276,0 ~=10,1  124,7
1.275  1.347° 283.7 10,2 93,7 1,210 1,347 0 276.2 ©5,9 . 132,59
1.279 1,350 286.5 15,1 89.4 1.221 1,359 - 279,5 -9,3 134,59
1.268 1,352 . .279.8 9.2 87.8 1.208 1,356  281,5 =120 13l.4
[.275.  1.354 275.0 7.5 89,1 1213 1.365  285,2 . ~10e9  131,9
1.275  1.347  268,9 7.1 86.0 1.216  1.362 279.4 29,9 | 132.7
1.277  1.353 271.2 8.2 84.4 1,219 1.360  275.0 9.5 131.2
1.279  1.347 273.6 3.0 80,7 - 1215 14355 273.0  <=10.4  131.,2
1289  1.344 277.8 5.5 86.8 o 1.228 1.354 274.3 “8.2 13247
1.278 14338 274.3 6,9 87.4 § 1.226 - 1.352  273.3 -8, 134.,3
1,274 1.341  274.1 6.0 Ba.q 9 1,227 0 1.356 279,01  =1i.2° 133.2
1,273 134l 275.6 4,9 82.0 4 1.231 1,861 283.4 -10,1 136.6
1.278  1.348 276.6 8.2 94,3 8 [.236 1,368 282.4 -10,1  133.1
£ 1,273 1.347° 273.1 B.6 98,7 7 1.238 . 1.370 . 278.6 9,6  133.7
8 1,274 1.350  275.2 3,0 01,1t [.235  1.367  275,9 =113 134,95
Ho1.276 1.344  271.7 10,6 - til.1 L 1.242 14373 275,59 =8.3  136.9
& 1.280 1.341 267.0 12,9 130,9 " 1,244 1,373 27646 -5, 133 .7
1.264] 1,333 271.1 12,0 144,86 1241 1,367 279,2  =12.,0 131.4
1.270 1,339 . 279.7 12,9 162.7 1.231 . 1.363 - 280.5 =Ll 128.2
14268 1,335  277.9 11e6 . 175.4 1,229 1.360 - 280.4 . =11.6 126.4
1.274 - 1.347 275.9 11,0 180,7 1,220 1,355 279.2  ~13,8 - 123.4
1.276 1,351 - 278.6 9.3 “180.3 [.215 1,355 . 277.5 . =13.8  122.4
1.289 1,353 - 276.5 9.8 " 180.6 1,223 1.355 27745  =11.2  124.0
1.280  1.348  276.3 8,7 117.2 1.225 1,359 278.3 . <13.1 124,.8
1.877  1.347  279.4 8,6 17941 1.229  1.564 278.,5 ~ =12.0 127,8
1,275 1,342 279.2 7.7 184.4 1.227 © 1,384 - 278.5. -13.2  127.4
1.260  1.335  276.6 6.5 13B.4 | 1.224 . 1.351 278,95 . -13.8 . 127.9
1.261 1.342 278,8 7.2 7.190.8 " 1,218 1,362 280,8 -16.6  125.4
14256 14345 © 275.4 3.8 1BB.6 1213 1 12355 277,00 =15,5  125.5
1.258° 14356 - 275,3 2.1 IBl.7 1.217 1,362, 2712.8  -15,3  124,3
1.249  1.356  278.2° .1 169,95 {.222 1,355 270.5 6. 12045
14261 1,367 280.5 ~s8 16045 1,228 1,361 272,5 117.0
T 1.235 1,355 27749 -6.2 1480 1.232 ° 1.360  °273.6 ¥ 118.0
1,234 1,355 . 280,4 ~4,9  141.5 12234 1.363 2797 . <171 11645
L1201 14349 278k #B,2. 13763 1.226 1,360  279.8 . =18.9  115,7
1.215°4,353 2778 . ~T.9  136,9 [.224 1.360  280,7 "=18.1 1167
1.206 1,348  275.3 ~ =9.9 135,35 Y .1.228 1,352  219.2 <7457 [18.0
1.2171.352 0 276,83 7 =9.2 135,17 [T 1.228 . 1.360  276,5 -18.3  1l2.5 i
14218 1.3537 275.6.° - =11,0: 13646 122l F.35T 275,00 -18.1 110.8
1222 14350 . 277.2 -S.4  137.6 g 1.224 1,358 275,71 <17,0 = 109.0
CyeZlB 1.345 C278.1 - =11.0 139.2. F 1.221 1,354 - 277.8 -18,8 105.0
1.215  1.344  278.8  =10.6 ~1395,7 & 14229 1,360 279.5 =16,2  114.5
1,217 1.3447° 274.8 29,7 140.6 & 14225 1.356  277,8  =[3.6 = 123.5
f4216  1.347. 273,01  =10,5. 138,8 14240 1,363 . 278:8 =12.7° 131,7
b or.227  1.356 . 276,0 ~8,3  138,6 1.240 1,357 271.0 “8.2  136,3
y 1.224 1,356 275,86 ~8.7 - 13649 1,243 1,365  257.2 4.1 135.1 <

(Conitinued)
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Table 3 (Continued)

Test No. 44; 25-dey yaw anple [
Vw v :

Vw vc W - B S . —_— ! c W B S J—
‘m/sec u/sec N N N m/sec m/sec N NS ON
H ; | | i | e T .
F}L.097 1.284  288.60 ! 9,9 62,3 "} 1.0%90 13757 274,17 1.2 82.5
1.102 1,310 287,1 9.7 54,4 . 14083 1,368 275,3 “45 19.6
Lellda 1,331 '288,7 10,0 42,8 1,088 1,367 279,2 .2 B3.4.
128 1.335 | 285.1 10,7 38,0 1,090 1,367  281.7 o3 84,9
Lel25 1,343 281,177 9,6  49.3 1.095 1,375 281, =0 87,3
le132 1,353  275,7| 12,8  55.2 1.090 1,373  279.2 -1,9  gg.0
1.124 1,345 268.3 ' 12,7  44.8 | 1.057 1.380 280.5 o3 0 SL.5
1118 1.348  261,6 "~ 13,2  47.5 1.089 1,356 278,8 ~«3  .-90,5
1.108 1,348  264,5.°13,5 52.0 1.079 1,353  273.4 =0 89,5
1.128 1,355 271.6 14.8 56,9 | 1.088 1,356 271,83 1.3 . 85.3
1127 1,348  |280,1 1.8 54,5 -1 1,083 1.356 270l0~ 1.4__ gg.3
1.154 1,353  [286,4 15,1 56,0 | 1,083 1,355 269.3 b B4
1.159  1.348  l28s,5 13.4 60,5 | 1,084 {.380 271.8 1.4 85,0 T
1.160 1,352 l282,1 14,3 62,9 [ 1,089  1.381 277.% 2.0 . 87,5
1157 1,351 279.2 14,5 57,5 1,081 1,378  282,9 1.2 89,6 -
1.145 1,353  275.3 13.4 48,5 1,089 1,381  288,0 248 54,6
1.146 1,359  274,1 15,4 54,7 1.094 1,378  284,9 3.0 95,6
1.152 1,361 275,6 12,4 57,4 1.099 1,378 279,8 1.9 54,6
1,167 1,368 7 273,2 12,4 57,8 1.099 1,375 275,86 2.1 90,3
1,161 11,365 272.4 12,8  46.4 1.090 1,375 274.4 2021 90,1
1179 1,369 574,38 7.1 51,4 1.078  1.369  273,7  1,5- g7.3
1179 1,36577276,5 13,1 3742 1 1.074 1,374 278/t~ 1.3 gg.§
1.187  1.366  280.2 16.8 64,8 1.073 1,375  281.3 1.3 90,3 :
1171 1,358 281.6 | 14.8  57.3 £ 1.080 1,374 283,46 . |,| 92,6 :
o176 1.382  277.0 . 16.0 56,7 5 1.098 '1.378 smpce 2.1 91,9
1,185 1,360 272.1 ' 15,0 §1.5 & 1L05] 11,376 278.6 Laa 91.4
1,189 - 1,365  272,4 16,7 0.9 ¢ 1.086 '1.372 276.7 9 19045
£ 1.157 1,361  272,8 15,4 69,3 ¥ 1,081 1,366 275.6 «2] 88.4
8 1.174 - 1.366  277.0 - 20.6 - 72.3 ; 1.087 1,371 274,8 o6 89,3
£ Lel74 1.369] 277,85 20,5 84,1 . | .08l 1.367° 2[15.9 o3 88,9
£1.183 1,365 276.9 214 96.9 | 1.056 1.376 280,1 2.2 898
1.168 1,363  372,] 18,7 98,3 1.089 1,375 280,7 1.7 89,1
1173 1,369 271,01 22,5 10641 “1.090 1,381 282,0 3.0. 90,8
1,157 1.366  270,2 18,3 120,7 1,078 1,377 280.4 .61 88,1
1157 1366 277,2 18.6  135,7 14086 1,381  281,6 1.4 50,6
1.146 1,361 282.1 15,6 138.4 14079 -1,373 . 280,7 1.0! - 89.8
1.150 1,365 285,5 19.7  140.0 1100 {1,381  277,8 Lol 94,5
1142 1,362  281.,7 | 16.4  140.0 1100 1,378 276,2 Lol 93.3
o134 1.360  279.2 | 16,5 139.9 | .10 o381 277.3 201 1777785,6
1,120 . 1.360 276.9 12,9 133.6 1.097 1,375 | 274,8 1.2 96,3
1ell7 1,361 275.4 14,5 130,9 1.104 1,385  277.0 «6  100,1
1.100 1.360  273.8 10,7 i25.2 | 1jioo hi3gl | o824 T 916
1,094 1,359  274,) 10,1 115,7 11050 1,382 281,3 8 101.4
1,097  1.359 2731 8.3 114,977 | 1,109 1,379 | 283,0 3.2, 103.0 e
1,097 1,354 271,8 10,5 L1332 | |.106 1,379 | 280.1 2.6 98,4
1100 1,357 - 276.2° 10,3 116:4 " iy 12 1,381 @ 275.0 4.4 95,4
L lld12 1,354 279,5 10,1 121,0 | 111,105 1,376 ' 271,5 3.5 93,8
| 1,108 1,355  284,5 10.4 24,1 "7 1,102 1,379 27451 3.8 92.4
J1e097 1,359 286,7 0.3 125,5 | 1,099 1,381 ' 272.7 3.3 91,8
| 1,091 1.362  284.0 9.9 K247 | | 1,100 1,384  277.3 4.3 96,9
T1.084 1,364 278.9 840 11746 | ¥ 1,100 1,378 | 278.5 2.0 99,9
14079 1,367 274,0 §e2 109,61~ 1,102 1,384 | 279.2 2,6 100,1
| 1,074 1,366  270.8 5.9 105,8 r>|.098 1,380 | 276.0 2k2 97,9
( 1.088 .36 271.8 | 4.7 roz.s L 1los0  1.378 275.3 e2 95,1
1,076 1,363 . 277.8 | 3,5 _101.8 £ 1.097 1.378 -273.8 =8 90,9
(1,078 1,360 280,5 be7 °799.6  § 14093 . 1,375 275.7  -1.5  gl.a . .
1.083 1,363  282,7 2e6 1 9B.3 2 1.096 1,375 278.1 =e2 89,0
1,091 1,369 279.4 -5 9205 1,079 1371 27705  -al0  gess
1.103 1,372 . .2718,5 1.0 8845 -1.078 1,366 275,1" “l1e2. 86,0
‘ Y 1089 1370 274,17  -1.5 835 1,064 1,361 268.7 o6 86,3
(Continued)
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Table 3 (Continued)

N
‘mlsec

[~ .81
.386
.851
.882
.851
.895
.851
+897
912
920
«324

+935

o937
.925
.924
.913

Approach
<
b7

.934
.928

937

v
m/se#
1.261
1.284
1,296

1305

1,320
l.318
o317
1le329

T l .334

1,330
1,331
14330
14321
1.323

14326

1.326
1.328
1336
1.331
1,331
1,337
1.334
1,333

1,343
“1.340

1,334
1,335

] 0326

1,320

1,323

1,324
1.330
1,333
1,333
1.333
1.327
1.321
1.327
1.326
{.327
1,333
1,333

1.330

1,331
1,328
1:325
1,330

1.329

1.:332
1,334
14335

1.339

1.335
1.332
1.340
1.337
1,339
1.343
1.342

1,337

N

186.1
177.3
1176.3

18140
i lglaos
1 189,2

192.2
194,9
1903
189.2
18745
193.8
158, 1
204,1
195.3

189,0 -

185,2
18249
180,.4
178.9

183.5

188.,0
185.9
194,9
200.7
199.5
192.1
186,8
185.5
150.3
185,6
184,9
184,2
184,9
185.5
151,5
194,3
193.,5
183,.3
181,7
182.1
188.0
194,0
196,5

198,2°

198.2
192.2
185.6
181.8
1792
182.9
187,4
152,1
194.3
192.2
187,0
185.7
183.3

183.3

Test No, 45  40-déx yay ghple
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(Continued)

£

S V_

i N m/sec
9.2 } .883
68.6 ., 2871
58.9 857
5043 .B861

IO47.3 .863
5649 «862
56,0 .846
5543 «848
59,4 843
62.7 838
59,0 « 344
57.8 +855
61.2 .B864
67.2 .864
63.4 «857
66,2 .B49S
5847 .837
54.5 «834
5547 829
55.8 «B35
52.4 .838
45 .8 +839
1.1 ° +839
68,1 £ .83
67,5 ~ +840
61,4 & ,330
63.2 S 836
64,6 +823
66,7 «315
73.4 .818
88.0 829

109.5 +830
126.7 Y .831
135.6 .335
141.6 830
148.9 «826
156.0 820
157.8 824

181.8

188,43
192,.7

195.0'

193.0
192.4
150.8

L 18946
“188.11
- 189.0,
189.6 -
410402

188.7
185.9
185.4
186.2
18545
187,.8
189,7
193.0
194586
187.3
184,3
183.3
181.8

‘lSS.é‘“

188.7
l96.q
191.6§
190,6-
188,17
187.1
185.4
184,0
187,3
189.6
193.4
190,89

71930

192.5
186.8
184,6
lgg'z

L 187,0

186,1
188,.3
186,8
184,95
185,5
185,.6
187,7
150,0
191,5
190,95
19141
186,7

_183.6

18041
180.7
178.0

~2.2

'
o
.
[\Y]

)
— o
-—— O
. o @
{"Folal

=9,2 :

=8.7
-9,.8
-4,8

=73 i
7.7

=9.5
=8e5
1243

=10,7
£10.5
;-lO.S ‘

~=10,4
;’7.4
1349
1.7
-13,1
-12.3

=16.3 !

10,7
11,3

-lP.7
-12.8
«l1.4
’ll.S
"llns
-11.1

9.4
=11.6
-10,8

'llml:

-l5.0
15,7
-13,.4
-l5.;l
‘15.0
=12.3
14,8

"16.9

'ls.‘
'l‘os
=165
Pli.G

co= 1367

140,1
138,5
13746

——
[E N
[«RV. N7

e o
=R BN R UEN =R WO =R LIONOVAD S

® 5 o 06 0 6 0 0 06 09 8 & 00 o

e e e P e e b e e P e o e e e be P b e e e
) e s et g e e 0 e O O D e e o [\ B e e o e e
RO O ) NN = AN QN o= D ~d o = [

S4,.1

5343
97.2
99.8
100.1
100.8
99.9
99,8
101.5
103.8
10647

107,0

107,.4
10549
103.2

99,4 ..
976

9542
92.4
96.1
96,9

9849

10241
103,7
103,0

99.4

95,3
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Table 3 (Continued)

S Test No, 46; 65~daj vaw angle
v v V. v
w c W B S w c W B . S
w/sec m/sec N N7 N ‘ n/sec m/sec N bbb NS TR
, | 408 1.157  172.3 4,3 49.8 | F | .378  1.288 (81,7 =8,1 138.3
i <430 1,218 174,2 2,0 53.2 ~1-l .349 1.279 182.4 ~10,8 134.6
<426 1,224 171,677 1,6 62,1 | . .339 1,284 187.,6 -9,6 133.7
<410 1.220  178.5 1.8 5544 | | . e333---1.289 -176.6 =9.7 134.8
2350 1.209 ' 1BO.S =148 55.0 1 +308 1,285 | 17845 =13,7 134,0
«385 1.206 ° 184,37 =+,5 53.5 «300 1,285  185.,0 ~I2,5 136.9
1 L3951 215 1B7.5- 4,5 5141 - | G310 14295 192.0 =11,3 - 141,34
| 408 1.219  187.9 8.3 51,7 «303; © 1,285  1B5,6...-12.0. 143.6
3 <429 1.233 [80.2 5.9 57.2 +310 " 1.288° 187.3 -10,4 1438,.8
445 1.241  178.,3 5,7 65,6 - 318 1.293 193,27 =9,0 153.0 T
JA56771 249 183.3 4.1 67,6 +320 1.288 192,98 =447 155.8
L4485 1,283 176.6 5.4 50.7 324 1,283 184.4 | -4.3  160,2
<4557 1,241 174.5 2.7 50.6 ©UG330 0 1,290 179.6 1 =6.9  162.4
J420. . 1.235  178.5 4.2 45,2 £342 - 1,290 - 183,1 . -5,8 165.4
404 7T ,236 18441 4,6 49,3 3517 1.291 183.9 =5.0 168,5 =i
i 1400  1.234 - 178.3 3.8 57.0 $371  1.294  180.8 | =9.8 . 165,.5
i Jaoz2 1,237 180.6 3.1 §1.6 <315 1.253 182,0=10,0 170.6
J395  1.242 . 1B6,.2 3.6 5844 #381 . 1.253 . 189,5 | -5.,5 170,17
4393 1.245 - 18B.4 S5¢1 54,1 378 1.296.- 200.,0 | -9,2 167.8
1399 1,243 B3 .7 8.4 5542 «360 1.294 £9840 ; =99 165.4
, Jat? 1,245 .180.4 6.4 63.8 + 340 {4294 193,0 - ~10,9 160.2
| 1 Jazs 1,253 " 1Ba.6 5.2 75.0 $332 1,301 196,01 -10.3  154,7
| J4as 1.256 180.1 6.2 84,3 » .309 1.301¢ 196.1 =10.4 148495
< 449 £.251 183,1 5,5 86,1 £ 297 1.300 183.6 =10,7 147.8
i LA39 1.253 187.% 8.5 87,1 | .296 1,305 179,00  =12.3 146,2
; .428 1.254 195.7 1.4 91,6 & .280 1,301 182.5 =14,1 44,7
% .423 14261 185.4 13,2 95,7 @ #2768 1,256 18741 [-12,5, 145,1
| £ .4l2 1.254  153,9 10,5 ~104,2 «290 14301 - 185.,0775-12,3 1 147,0
| g 419 1,251 { 150,0 9.4 114.5 +284 1.233 183.3 -13.6’ 143.3
: B Ja42  1.256 1 1B7.8 9.3 119,.8 0292 1,293  189.8  ~14,2 143,1
& L460  1.255  18l.5 8.2 115,3 <308 1 1,285 . I91.Y  -10.9 144,5
| (853 1,246 134,1 5.9 115,14 +308 {286 18443 ~12.3, 145.2
; 435 11,240 181.1 5.4 119.3 T w316 1.293  1Bl.2  ~12.1, - 148.1
i J444 1,252 IBl.2 7.0 127.3 312 14295 184,9 «13.,0 150.3
‘ 4430 1,253 1B2.2 . T.B  132,5 2302 1.294 0 183.,3  TwE9.67  152,.3
, ALl 1,250 18l,1 5.2 13643 L300 1,302 182,0  -1l1.9  156.1
| 1403 1.253  179.5 5.8 137.4 283 1,303 17846  =13,0 15647
| 413 1.266 185.6 8.4 140,56 279 b.301 7 1B2,1 -12.4 15941
; J409 1,265  1S1.5 8.6  143.1 . J2B7 1,306 @ 18841 -1031°  163.6
| 400 1,259 1B5.9 5.1 142,3 | +288  1.298 " 189.4 166.2
- L1353 1.259 189,1 5.4 145,9 «2951 «294 185.7 166.2
| (403 1,270 191,.4 6§42 . 153,8 305 1.297 191, 166.7
g L4077 - 1.273  188.S 5.6 156,59 4296 1,293 - 191.4 163.5
; LAl2 1.271 185.0 3.9 160.0 298 1,292 185.7 159.0
: .425 1,273 186.0 4,2 - 164,9 . ,298 1.258 ° 180.8 154.9
i 429 14273 189.5 3.0 1668,5 284 14298 .. 1799 150,.5
; «436 0 1.2T1 185.7 241 7 164,4 288  1.303 182.1 146.6
s 2427  1.271  183.3 1.2 166.8 .282 1.302  184.6 144.8
| «+417 1.271 178.0 “'I.l 168545 264 1.300 180,2 144,6
| £400 1,271 182,1 red 1634 26014307 0 184,3 146,6
| +394 1.278 176359 e Te b 16241 ‘Jr. 241 1301 188,1 143 .6
; 374 1.278 177.0 1.2 I61.6 - 223 1.297 188.8 142,3
| +359 1,270 172.8 =2,.8 1571.2 2168 1,298 1 179.8 - =15.0 14149
386 1,278 1B3.1 . -,6 155.8 ¢ .205  1.298 181.5 -14,5 136,2
368 1,282 154,8 . -,2 153,4 ° £ 203 1.2%8 | 185.,2 =9.7  126.8
T 34T L2690 189.5 TE5.3 - 147,70 F 191 1.302:1 186.5 <12.9 KOG
359 1,275 15243 =63 146.3 ==& 159 1,303 176.9 -14.5 89.8
o3TA  1.285  197.5 4,4 145,50 <119 1,306 . . 183.4 . -17.1 677
356 1,276 1943 3,7 140.6 - .062 1:298- 7 19141 =176 49,1
i A +3657 1,276 182.0 ~T.4  138.,4 © =e000. 1290 I9keT  =20.4 35.0-
: : : (Continued)
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Table 3 (Continued)

T

Approach

var v
| w [
m/sec m/sec
'0016‘ ‘!0145
=011 1,228
S =o002°  1.238
L013  1.250
030 1,257
036 1,258
.035. 1,252
,022. 1,249
004" 1,242
-.012 1,231
-.025. 1,224
=028 _|.222
=023, 1.222
<.0211 1.222
-.0200 1,227
-o0b1] - 1234
-.008 1,238
-.007 1.240
2,003 1,244
-,007 t.242
-.009 - 1.242
- 4,009 1.244
-,004° 1,251
2003  1.257
.010 1,268
010 1,268
L0108 1.263
010 1.258
L0133  1.261
,020  1.260
L0133 1.255
017 = 1.266
.023 . 1.275
013 1.273
,008 1,269
L021 1.2
035  1.277
L040  1.274
049 . 1.268
.059 1.271
.070 1.284
061  1.279°
.053 1.277
.053 1,280
.053 1.286
058~ 1.288
L0845 1,288
.042 1,289
.046  1.298
<045 1,297
l,030 -1.281
L0322 1.277,
043 1.28%
1,028 1.283
5022 - 1,278
1,040 14299
L0411 1.306
024 1,293
+043% 1.302
- «040

1.306

zZ

178,0
183.7
188.2
155,9
198,43
199,.5

15540

192.6
186,6
187.5
185.7
185,0
184.6
18745
187.4
188,5
1s1.0
151.6
192.,.6
192.6
193.1
189.7
189.6
134.4
i80,5
184.6
189.6
194,5
195,5
201.,1
193,2
185.9
180,0
L78,9
18247
187,4
192,0
190,68
190.3
18741
186,6
185.2
186,6
185.9
187.8
186.,8
I187.6

186.6

188, 1
186,8
186.8
187.1
189,8

187,86
188.7

191.3
190,4
187.1
191.9

151.0

—
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Test No. 47; 85deg vaw angle

S 9 9 e B e 6. 8 09t 8N 8. 0 0 0 .8 2 € 8 85 5 B T B 6.8 8 8 B S B BT S 6 6 8 0 0 O 60 8 &

RAVNGU G WD ORNEVNCG ASNNNOOVBOCONCGOANOLG =N VNOme OO0 LRI OO NJE A =D D I

e 8 & 8 0.8 8 5 8.0

S
R

41,9
41,1
47,4
52.7
60,4
6§7.6
70,3

55.8
51.4
52,1
54,6
57.1
58,8
56.9
5643
58.8
62.5
65,2
64,7
0.3
56,4
66.1
81.3
94.8
110.7
127.4
125.4
129,0
137.2
1331
134,2
140,5
'45.6
£47.5
160.3
168.2
173.4
179.3
185,5
1950.5
151,0
194,.8
159.,3
202, 4
203.5
205.8
205, 4
205.5

204.9
204,9
208,8
209:1
208,0
214,9

214.8
219.5
222.6

64.3

206,6

216,99

w

m/sec

-

Test Lane

1
I
1
1
1

x-
£ :

,—Jl':

-
-
9
Q)
>

(Continued)

.025
033
L,030
L016
028
,027
021
.035
.028
023
.024
L0109
.008
.ol2
,004
.003
.004
.,006
.004
.004
005
013
013
013
L0l
008
,006
.010
021
021
.020
017
.010
012
L012
024
022
018
.027
L02%
L0286
024

027

021
.048
+060
.058
.055
061
013
022
024
.024
.030
»0495
«042
+066

+066

4068
.058

c
n/se¢

1.295
1.30%
1.300
1,298
1,308
1.306
1.300
1.311
1.306
1.300
1.307
1.304
1,299
1.302
1.301
1.304
1,310
1.306
1.315
1.309
.51l
L5312
.34
1.314
1.319
1.320
1.319
1.316
1,313
1e315
1.316
1.320
1.321
1.321
1.323
1,316
1,322
1.330
1,323
1.325
1.324
1.322
14320
1.327

1333

1.338
1336
1.331
1.331
1,317

1,321

1.321
14320

143235 °

14520

1.326

1.319
Led15
1295
1.249

188.,4
190,3
1903
187.5
188.4
188,4
187.2
150.0
IB7.9
190,4
191.5
188, 1
189,4
188, 1
187.2
185.5
184.9
187,2
186.0
184,59
1841
185.6
186.3
184,9
186,2
187,1
187.6
184,7
186,3
186.9
191.8
192.2
(50,7
189.6
18745
183.4
182,4

18540

187.6
186.9
18645
187,.8
187.2
186.9
187.1

187.4

187.4
189.3
188.7
192.3
188,.8
18143
168.7
164.2
168.2
183.1
197.6
210.1
209.0

[l SR VAR N D

vt
DO DD O m CN e =

.
W er OO NNWON~N = OO b~

1)
P
.

VOVWKRGORe- VBV OOROVAN—~IONDOWNCO

b ] e e St e O e b o, S O g e, 5
BHBRANDVAOYVDNNNL W~ COWOR DN
-

S
N

221.2
225 .4

227.4

227.1
231,3

23243

234,1
237.6
237.5

256,.8

240,0
240,7
242.6
248,.,4
250,.6
250,0

249,8

248,0
246,7
242,2

242,1

241.0
237.4
253.8

232.9

251,0
226,0
225,0
225,17
224,5
225,2
228.3

232.8
- 255,86

236,.5
235.8

234,4

2343
232.,8
234,3
254,4
257.1
237.8
238.8

—241,4

2423

zqsliﬁjs
242,0
2433

7238,8

1348

16246 -

239,4
235,9
224,2

205.8

1888
180,7
166.1
167.1
169.2
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Table 3 (Concluded),

LY
| m/sec
A '-025
=-,026
-4023
=:013
-.013
-.013
=,023
«.029
-.032
-.028
-.027
~.025
s 015
-,029
«.026
-.024
«,022
-.027
-.029
-,029
-.023
-.017
.Qoxs
-.009
-.015
-.017
-o,020
-.012
-.017
-.020
-,022
-,028
-+ 042
036
-.027
1=4028
. =s028
-.,024
C~e026
. "0051
~-+034
-.034
-.038
-.029
L ,022
~.035
=.0317
-.023
;?.DSA
=.041
=,029
[ =025
| =e 044
=+,040
-,034
I - 044
=.048

Approach

=, 04l

-JL =+ 040

[ =.036

v
c

n/sec

14193
1.240
1.244
1.251
l.252
1.251
1.245
1.242
1.239
1.239

L.244

1.249
1.255
1.257
1.264
1.267

1,270
1,265

1.263
1.261
1.263
1.270
1.272
1.276
1.274
1.264
1.264
1,269
1.271
1.274
1.284
1.278
1.271
1.273
1,280
1.278
1.282
1.288
1,289
1.286

1.289
1.292
15293

1297

1.300

14291
10290
1.303
1.303
1.297
1.508

13312

1,296
1.296
1.305
1,297
1.297

1,504

1.303
1.303

Py
DD e e g g 0 e et 0

Test No, 48 ;- 90-dep vaw angle
v

S VC'

N \ N m/sec  mfsec
-e9 a0.2 K -.036 1,308
.9 43,5 . =.040 1,301
2.2 53,0 -.033 1,306
2 52,9 -.026 1312
.6 - 50,1 <.02% |.31e-
1.2 48,5 -.029 1,308
=5,0 49,4 -,026 1,314
—5.2("‘55.0 -.025: |.315
-4 .4 54,8 -.026 o312
3,1 152.4 -.021 1,318
L ag,.a -.021 1,324
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