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Measurements have been made of the distributions of local Mach number,
flow direction and static pressure coefficient through the wake and boundary
layers of a wing of constant chord (0.61 m normal to the leading edge) and RAE 101
section at sweep angles of 20 and 28 degrees. The model spanned the 1.8 m
(6 ft) dimension of the wind tunnel working section and was set at incidences in
the range of +1.88 degrees. Tests were made at free stream Mach numbers 1n the

LA

range 0.43 to 0.76 and Reynolds numbers of 7 to Il x 1000, C/é v /\:) .LU;__

The technique of measurement, using calibrated miniature three-hole
vawmeters, 1is described and the experimental results are cumpared with an
integral boundary-layer calculation method. Some comparisons are also made with

previous tests at zero sweepback/]\
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l INTRODUCTION

Experimental information is required to assist in the development of methods
for calculating flow over wings taking into account the effects of the boundary
layer and wake. The experiment described in this Report is part of a programme
with this aim and extends previous work on the measurement of boundary layers
and wakes on aerofoils to a case where a swept wing of constant chord spans the
test section of the wind tunnel. The wing was mounted vertically across the

smaller dimension of the RAE 8ft x 6ft (2.4m x 1.8m) transonic wind tunnel,

Tests were made at 20 and 2 degrees of sweepback and Mach numbers from 0.426
to 0.764 with incidences in the range *1.88 degrees at Reynolds numbers of

7.45 x lO6 to 1.13 x lO7 based on streamwise chord.

The major difficulty in measuring boundary layers and wakes on swept wings
is the determination of flow direction; an important part of the work was
therefore the development of a technique to obtain not only the local Mach
number and static pressure but also the flow direction in the boundary layers
and wakes. A compact yowmeter design was required which could be manufactured
in a size which was reasonably small compared with the boundary layer thickness.
A Conrad type 3-hole yawmeter was chosen which had a central pitot tube and two
outer tubes with 45 degree swept-back faces. It has been common practice to use
yawmeters to measure the mean flow in boundary layers, but usually the probe is
set in line with the local flow when a measurement is made. In this test it
was not feasible, because of the bulk of the mechanism which would have been
required, to use this mode of operation without significantly altering the flow
over the wing. The yawmeters were therefore used as 'fixed-~direction' probes
employing a calibration of the measured probe pressures to evaluate the flow
direction relative to the probe head, the local Mach number and the local static
pressure., This use of the yawmeter enabled a compact traverse rechanism to be
designed which could be almost entirely contained within the model., A prelimin-

ary report on this work was given at the EUROMECH Colloquium 33 l in 1972,

The contents of the present Report can be divided into four areas of
interest: (1) the description of the experimental set-up in sections 2 to 4;
(2) the calibration of the yawmeter probes in section 5; (3) the analysis of
the measurements in sections 6 and 7; and (4) the results and comparison with a

calculation method and two-dimensional tests in sections 8, 9 and 10,

2 THE MODEL

-
The steel model shown in Figs | and 2 was of RAE 101 section and 10% thick.

The chord normal to the leading edge was 0,61 m (24 in) and the maximum thickness
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0.061 m (2.4 in). The model spanned the 1.8 m (6 ft) dimension of the wind
tunnel test section and could be set at any sweep angle up to 28 degrees. The
angle of incidence was changed by rotating the model about an axis lying along
= the quarter—-chord line of the wing. Values of angle of incidence are quoted

. hoth in a plane normal to the leading edge and in a streamwise plane. Where the

model passed through the roof and floor of the working section an air seal was

maintained by plates carrying flexible rubber seals which prevented leakage to
and from the working section. “he slots in the roof and floor of the tunnel
| were blocked by wooden battens, and the slots in the side walls were reduced

) in width to obtain an open area ratio on the walls of 1.67.

A L‘ The leading and trailing edges of the wing could be removed. Behind these
edges two spanwise ducts wer2 formed to carry the pressure tubes and the wiring

‘ for the instrumentation through the tunnel walls to the outside of the working

section. The model was supported above the working section in a double trunnion

bearing which permitted changes in both incidence and sweep. The bottom of the

wing was held in a sliding mechanism beneath the tunnel floor.

The manufacturing accuracies achieved in forming the profile of the model

{- were :0,05 mm on the ordinates and +0.002 on surface slope.

A detailed chordwise pressure distribution could be measured in an area

near the centre of the working section, with 42 pressure measuring stations on
each surface. A spanwise distribution of pressure stations on the upper surface
was prcvided at x/c = 0.2 and 0.7 as shown in Fig 2 (the model is drawn at

20 degrees sweep).

The positions of the traverses relative to the model and the working
& section are also shown in Fig 2. The traverse mechanism used for probes located

near the trailing edge was originally designed for use at zero sweep, which

4 accounts for the proximity of some of the traverses to the roof of the tunnel. ’

Probe traverse mechanisms designed with adequate rigidity for wind tunnel
use tend to be of a size that, when placed sufficiently close to a model to
enable the boundary layer or near wake to be investigated, may significantly
modify the flow about the model. To minimise this defect for these tests an
attempt was made to design traverse mechanisms which were completely contained
within the model. The resulting restriction in volume available for the

mechanism limited the traverse to a single linear or rotary motion. It was
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therefore impossible to align the yawmeter head with the local flow direction and

consequently for these tests yawmeters were used as 'fixed-direction' probes 1
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and a calibration of the measured probe pressures was used to determine the

local flow parameters.

The probes were traversed by remotely controlled electric motors and gear-
boxes inside the model. The position of each probe relative to the model was
determined by a potentiometer located inside the model and measuring a change in
relative position of the probe support and the model. This scheme enabled the
position of each probe to be measured independently without errors due to back-
lash in the driving mechanism. Two types of traverse mechanism were installed
in the model, one with a linear movement and one with a rotary movement, see
Figs 3 and 4 respectively. The linear traverse mechanism was used where
sufficient depth was available within the model to accommodate the requisite

probe movement, elsewhere, “¢ aft of 0.7 chord the rotary type was used.

The linear mechanism shown in Fig 3 could be used for probes located
between 0.1 to 0.7 chord with a travel normal to the model chord line of
7.5 mm. The probes were arranged in two groups of seven units each, one group
for the upper surface and one for the lower. The probes were moved by racks
driven by pinions mounted cn a common shaft which was rotated by an electric
motor through speed-reducing gearboxes buried in the wing. All these traverses
were used for two-dimensional testing, but in the swept wing tests only one of
the traverse positions was used (0.3 chord on the upper surface) the other posi-

tions being converted to surface pressure measuring points.

The traverse mechanism sketched in Fig 4 was used to mount the yawmeter
probes 1n the region of rhe trailing edge of the wing. In this case the move-
ment of the probe was achieved by rotating the tube supporting the probe head
about an axis in the chordal plane of the wing and normal to the leading edge.
This method of operation gave a compact mechanism but, of course, resulted in
variation of the spanwise position of the probe with its distance from the
surface, The probe was carried on an arm extending from the axis of length
about 50 mm. The rotation of the arm was limited to about A0 degrees resulting
in a maximum traverse of about 40 mm, The height was measured by a circular arc
potentiometer track attached to the arbor which supports the probe arm. The
rotarv motion about the axis of the arbor was imparted to the arbor by driving
the actuating rod, the connection heing made by a pin offset radially from the
axis of rotation of the arbor. The actuating rod was driven in the direction
of the generators of the wing by an electrically operated linear actuator

located outside the working section.




-

Cadians e am aan ani

3 THE PROBES

Two types of probe have been used in these tests, 3-hole 'Conrad' type

vawme ers and a flattened pitot tube.

3.1 The pitot probe

This probe, Fig 5, was made from standard |mm OD hypodermic tubing. The
nominal half-thickness is 0.075 mm but measured dimensions for the actual probe
were used in computing the probe height. The nominal size of the orifice is
0.05 mm x I.,] mm. A rectangular rather than a circular orifice was preferred,
despite the unpredictability of the "displacement' effect (see section 7.2), as
measurements could be made close to the model surface without incurring an
unacceptable manometer settling time. The pitot probes were used only for the

traverses made at x/c = 0.28,

3.2 The yawmeter probes

Figs 6 and 7 show a yawmeter probe head fitted to a probe support arm.
The detachable probe head was manufactured from standard O.5mm OD hypodermic
tubing. Three lengths of tube were laid side-by-side and soldered together.
The centre tube was 'faced-off' at 90 degrees to the probe axis and the two outer
tubes at 45 degrees, as shown in Fig 6. The side of the probe adjacent to the
model surface was ground away until the tube centres were 0.15 mm from the
flattened surface. Two versions of the probe were made, one straight and one with
a 1.75 mm off-set fromthe axis of the support tube which enabled the probe head

to touch the model surface without the brass attachment nut making contact.

The probe support arms consisted of a 3.0mm OD hypodermic tube casing
containing three 1.0mm OD hypodermic tubes. The I.0mm tubes were brazed into one
end of the casing which was machined flat and normal to the tube axis of symmetry
and a screw thread cut on the outside. At the other end of the arm the 1.0mm
tubes protruded from the casing for about 12 mm. The arm was installed in the
traverse mechanism, as shown in Fig 4, with the 0,.,5mm OD tubes of the probe head
inserted into the 1.0mm OD tubes in the support arm as shown in Fig 7. The brass
nut was tightened to pull the head down ou to a soft rubber seal making a leak-

proof joint.

In order to achieve the required orientation of the probe head relative
to the axis of rotation of the traverse mechanism, sets of probe support arms were
specially designed for each angle of sweepback. For these tests, where measure-

ments were made at two angles of sweepback and two yaw settings of the probe head

90
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(see section 5.3.1(b)), it was possible to use one set of probe support arms for

both angles of sweepback. The probe support arms were designed to position the
probe head so that the plane in which the angle of yaw was measured was parallel

to the surface of the model when the probte was touching the surface*,

4 TEST CONDITIONS

The aim of the test was to provide a region of the wing where any changes
in surface pressure distribution in a spanwise direction was small, so that it
should be possible to interpolate from the rather sparse coverage of pressure
distribution to obtain accurately the pressure field in which the boundary layer

was developing.

The test conditions for the two angles of sweepback (A) are given in the
table below as o , M_ and Re which have their usual definitions. The con-
ditions are such that in a plane normal to the leading edge the incidence (aN)
and the Mach number (MN) of the component of the free stream velocity (UN) are
the same for both angles of sweep (and for tests previously made at zero sweep-—

back). So that o = sin-l(sin o, €cos A)® M= MN sec A .

N
The quoted Reynolds numbers result from testing at a given unit Reynolds
number for each of the two values of MN ; consequently Re varies as sec A
because the representative length (the streamwise chord) is proportional to
sec A . It could be argued that for equivalent conditions at different angles of
sweepback the tests should have been made at constant Reynolds number based on
streamwise cuord, Ze at unit Reynolds numbers proportional toc cos A . However,
if consideration is to be given to the effectiveness of two-dimensional calcula-
tions for predicting three-dimensional boundary layer development (see section 10)
by making calculations based on the flow components normal to the leading edge
and ignoring the spanwise component, it can also be argued that the Reynolds
number should be based on flow conditions normal to the leading edge and the
length of the surface streamline in the three-dimensional flow, as this is the
path along which the boundary layer develops. As the streamwise chord is a
reasonably close approximation to this path length the representative length is

taken as proportional to sec A and therefore, with the component of the free

In the wake the chordal plane replaces the surface of the model.
*k

The form of this equation depends upon the precise definition of a which is
adopted. Since the angle of incidence in the tests is applied about an axis
parallel to the leading edge, the equivalent conditions for a swept-winged :
aircraft would include also an angle of sideslip. The angle of sideslip is, {
however, second order in oy and can be ignored for the small values of o "

:

in the present tests.




stream velocity normal to the leading edge invariant with sweepback, the unit
Reynolds number of the free stream is constant for each MN . That is for

constant Reynolds number for the flow normal to the leading edge

UN c sec A

Vv
[+

(ReN)

Y U cos A c sec A
e

which is independent of sweepback and proportional to the free stream unit

L_ Reynolds number as used in these tests.,
2° 20 28
o’ 0 and *1.88 0 and *1.77
a§ 0 and +2.0 0 and 2.0
M 0.4726 0.718 0.453 0.764
My 0.4 0.675 0.4 0.675
—_ Re | 1.06 x 107 | 7.45 x 10 | 1.13 x 107 | 7.93 x 10®

A turbulent boundary layer was created artificially on both surfaces of
the model with a strip of sparsely distributed O.lmm diameter ballotini 6.35 mm
wide centred at 0,06 chord. The boundary layer profiles were measured on the

upper surface only at x/c = 0.28, 0.814, 0.903, 0.986 and in the wake at

x/c = 1,01 and 1,05. Since the wing section is symmetrical results for the
‘ lower surface are effectively given by the measurements made at negative
) incidence. Yawmeters were used in an attempt to measure the local Mach number,
flow direction and static pressure coefficient at all positions with the excep-
‘ tion of x/c = 0,28 where a flattened pitot was more appropriate in the thin (3mm)
b

boundary lavers,

The pressure distributions in which the measured boundary layers developed

are illustrated in Fig 8 as the upper surface pressure distributions measured

790

across a normal chord close to the centre-line of the working section (see ‘
Fig 2). The complete pressure distributions for all the test conditions are L]

} presented in Tahle 1, The individually calibrated capsule manometers used to




measure the pressures gave an overall accuracy equivalent to about x0.003 in Cp
for all test conditions. The pressure hole geometry (0.35 mm diameter ahead of
x/c = 0.023 and 0.65 mm elsewhere) would, at the most adverse conditions, result
in errors in surface pressure coefficient of less than 0.0007. The error was

\ calculated for pressure hole length/diameter ratios of 1.5 to 6 using the method

, proposed by Shaw in Ref 3.

. The spanwise coverage of surface pressure distribution on this model was
limited as it was designed primarily for two-dimensional tests. The spanwise
upper surface pressure distribution was measured at x/c = 0.2 and 0.7. Over

the section of the model covered by these measurements (see Fig 2) the spanwise
L_, - " variationm in Cp about the centre-line did not exceed about #0.01. The two

' cases with the greatest variation in pressure across the span are shown in Fig 9.
The spanwise variation in pressure shown in Fig 9b was used to assess the effect
of the deviation from infinite-yawed wing flow on the calculation of boundary
layer development (see section 9.1 where a theoretical method has been used to
assist in the interpolation for spanwise pressure distribution between x/c = 0.2 ;
and 0,7 and to extrapolate at x/c > 0.7). Pressures were measured at orifices

. inserted at the unused traverse stations on the upper and lower surfaces in

order to provide further data on the spanwise variation, but these results cannot .

U
Fyy

in general be quoted as local imperfections were found afterwards in the surface
at these orifices. However, selected pressures at x/c = 0.5 and 0.6 on the

upper surface, where no imperfections at the orifices were observed, have been
used to confirm the spanwise surface pressure gradient used for calculating three-

dimensional boundary layer development. ;

5 YAWMETER CALIBRATION :

The need for calibrated, 'fixed-direction' probes was, as previously

\ ‘ . mentioned, a direct consequence of attempting to minimize the distortion of the

: flow about the model due to the presence of the traverse support mechanism,
i Each 3-hole yawmeter required a separate calibration as, even though the accuracy
‘ ‘ ' of manufacture was high, they could not be made accurately enough to permit the
use of a calibration common to all probes. Ideally this type of yawmeter should .
: be used for flows which are uniform in and parallel to the plane of the three

tubes (Ze¢ the yaw plane), but although this plane was made parallel to the model

. |yl

, surface when the probe was at the surface, the flow away from the surface does

L not remain paralle. to the surface and the geometry of the mechanism induced

b2
At

varying angles of pitch and roll (about the axes of the three tubes) throughout

the traverse. The effect of pitch on the probe calibrations his the¢refore




been investigated (see section 5.2), and the effect of roll on the subsequent

analysis of the yawmeter measurements 1s discussed in section 6.

The local Mach number (M), flow direction (y) and static pressure (ps) has
to be determined from the thrce probe pressures, Ze P, and P, from the two
outer orifices and Py from the central orifice. The definitions of the angles
of yaw (y) and pitch (a) of the local flow relative to the probe are shown in
Fig 6, where uny and u , are the components of the local velocity vector (u)
in the planes shown.

The difference between the two outer pressures, Ze (p] - p2) is strongly
dependent upon the angle of yaw (y), with P, approaching total head and P,
approaching static pressure as y increases. The mean of the two outer pressures
(pA) has been taken as a measure of the static pressure and the difference
(pA - ps) was used in the calibration to evaluate Pg - Similarly the total
head (pt) is obtained from the pressure difference (po - pt). The three pressure
differences (p] - pz), (p0 - pt) and (pA - pS) require normalizing with respect

to the pressure level of the calibration test. Using ( - ) for this purpose
®o

P

A
has been shown in Refs 4 and 5 to have two advantages, (1) that both p0 and Py
are obtained directly from the probe pressures, and (2) a good collapse of the

data with respect to Mach number and pitch is achieved.

The following functions have therefore been adopted as calibration factors,

P, =P
Po 7 Py
Py, — P

B = ‘£LT?"“£ (2)
Pg 7 Py
p, - P

cC = _ﬁLtT_Ji (3)
Po ~ Pa

all of which are functions of (M, y, o). Factor A 1is used to obtain y , B
to obtain P, and C to obtain Py - The Mach number (M) is calculated from

the isentropic relationship between the total head (pt) and static pressure (ps).

5.1 Calibraticn at zero pitch

290

The calibrations at zero pitch covered the following conditions,

y
M

=20 degrees, () degrees), +20 degrees

0.3, 0.45, 0.6, 0.7, 0.8, 0.85, 0.9.
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These increments in Mach number (M) and angle of yaw (y) ensured that the errors
due to linear interpolation did not exceed :O.lo for v , +0.001 for M and
+0.001 for (Cp)S » the static pressure coefficient. Errors incurred during the
experiment due to inaccuracies in pressure measurement and knowledge of the

position of the probe relative to the model will degrade these accuracies,

The calibration factors were obtained for each probe by imstalling it in
a test rig attached to a turntable in a wind tunnel wall. This calibration
tunnel was of the suck-down type run at atmospheric total pressure in the RAE
HATP facility and specially adapted for the purpose. The tunnel had previously
been calibrated for total head, static pressure and flow direction at the
calibration stiation. The Mach number was controlled by choking the flow
downstream of the working section. The probe was set with the tip of the probe
at the centre of rotation of the turntable and on the centre-line of the 140mm
square working section so that the probe remained at zero angle of pitch and
roll whilst the turntable was rotated to give varying angle of yaw. The probe
darum for pitch and roll was the surface which had been ground flat (see Fig 6),
and the yaw datum was a specified side of the probe. From these measurements,
tables were compiled of the calibration factors A, B and C as functions of

M and vy .

Plots of a typical probe calibration are shown in Figs 10, 11 and 12 for
the calibration factors A, B and C respectively. In Fig 10 the main gradient
term 0.09 {o has been subtracted from A 1in order to show the nonlinearity of
the calibration more clearly. The calibration curves for each probe were
examined and any obvious errors in pressture measurement eliminated before the
calibration tables were formulated. When investigating an unknown flow the
tables were to be interrogated by computer using a linear interpolation between
calibration peints. In order to indicate the loss of accuracy likely to result
from the interpolation, changes in the calibration factors equivalent to 10 times
the desired accuracy of measurement of the main parameters has been shown in
Figs 10, 11 and 12, For y and M the required accuracy should be met, but for
the static pressure coefficient (CPL, at anetes of vaw () IZO, linear inter-

polati{ion will rvesult in errors  O.001.

5.2 Calibration with pitch

As angle of pitch cannot be measured with the type of 3-hole yawmeter used
here, but only estimated from a knowledge of the flow environment and the traverse

geometry, the effort required to obtain a complete pitch-yaw calibration for each




probe head was not justified. A 'universal' correction to the calibration of
all the probes has therefore been sought which was based on the pitch calibration

of one probe at zero yaw.

A probe head was mounted in the calibration tunnel so that the angle of
vaw was maintained at zero while the pitch angle was varied. The effect of pitch
on the calibration factors is shown in Figs 13, 14 and 15. The asymmetry of the
results about zero angle of pitch is attributed to the asymmetry of the probe
design in the pitch plane. The estimated range of pitch angle to which the
probe was subjected in the trailing edge traverse was -7 to +10 degrees. Over
this range errors in the calibration factors A and B amount to about 0.2 degree
vaw and 0.001 in M, and have therefore been accepted as being within the overall
accuracy auticipated for the test results. The effect of pitch on the
calibration factor C however can result in significant errors in static pressure,
‘,(Cp)S = - 0.0l at « = -7 degrees and A(Cp)S = -0.03 at a = + 10 degrees. In

order to reduce these errors an empirical correction to C has been derived, e

C+ 0.012(ax = 4) + 0,018
C + 0.0045q

for o 3

, C

AO
s, ¢

for o <«

which is shown as the dotted lines in Fig 15. Errors in (Cp)S after applying
this correction for pitch could still be of the order of +0.005, especially at

local Mach rumbers <0.5.

5.3 Use of the calibration

When unknown flow conditions were probed by a 3-hole yawmeter, the press-
ures pgs P, and p, were measured and Py derived directly from them. From
these pressures the local Mach number, static pressure and flow direction in
the plane of the three tubes were obtained by using the probe calibration tables

set up in a computer in the following iterative procedure:-

(n M0 was calculated from the isentropic relationship assuming that the

total pressure Prg = and the static pressure

po pso = pA .
(2) The calibration factor A was formulated from the measured probe

pressures,

(3) At M0 this was compared with the calibration table for A to

obtain v by linear interpolation between the calibration values.

(4) MO and Y, were then used to enter the calibration tables to obtain

the calibration factors B and € again by linear interpolation between

the calibration values.

290
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13

(5) C was corrected for an estimated pitch angle (see section 6).

(6) Pressures P, and ps were evaluated from B and C
1 ]

’

g
|

B(pA - po) * Py

gl
L}

C(pA - po) + P, .

(7) M, was calculated from p and p .
i tl s1

(8) The iteration was continued from (3) above to obtain YZMZ , y3M3 e
etc.

until the difference between successive values of M was less than 0.00001,

5.3.1 Prediction of known flows

(a) Uniform flow

As a test of the validity of the iterative procedure and calibration
technique, predictions have been made of the known flow in the calibration tunnel.
The flow parameters (Cp)s , M and vy were calculated, both with and without

the pitch correction (see section 5.2), from pressures measured at various com—

binations of pitch and yaw on two probes. One of the probes (No.l) had been

used to obtain the data for the pitch correction.

If pressures measured during the calibration where yaw only was applied L
were used with the calibration tables, errors in the predicted flow parameters
were zero both with and without the inclusion of a pitch calibration. This
result would be expected if the iteration and interrogation procedures within

the calibration tables were satisfactory.

Errors in the predicted flow parameters (A(Cp)s, MM and Ay) when the
probe was subjected to pitch only are shown in Fig 16, These results were
obtained from the calibration of probe !, including the pitch calibration which
was obtained using this probe, and the pressure measurements from which the
pitch calibration was derived. As would be expected, the inclusion of the pitch
correction greatly improves the prediction of M and (Cp)S + The prediction of
angle of yaw remains unchanged, but is acceptable if angles of pitch of less

than -7 degrees are avoided.

A further test was made using probe | rolled some 30 degrees from the

zero pitch setting. This resulted in data for combinations of pitch and yaw




as shown in Fig 17. The prediction of the flow over a range of angles of yaw

of +12 degrees is generally improved by the application of the pitch correction,
rut, as would be expected from a pitch correction derived from data obtained at
zero yaw, at large yaw angles the correction is not as effective, particularly at
negative yaw. In order to explore the effect of large angles of pitch with
moderate angles of yaw a probe was set at +60 degrees roll relative to the
setting for zero pitch. The probe used for this test (No.2) was not the one
used to obtain the pitch correction. The pressures measured by probe 2 in the
calibration tunnel were used to predict the calibration tunnel flow using the
calibration for probe 2 at zero pitch and the pitch correction obtained for
probe 1. 1In Fig 18a&b the pitch correction is shown to be effective in

reducing errors in static pressure coefficient and Mach number for angles of
pitch in the range -7 degrees to +10 degrees and thus to some extent substanti-
ates the use of a 'universal' correction to the calibration for angle of pitch.
The small changes in predicted angle of yaw when applying the pitch correction
(see Figs 17 and 18) arise from the effect of the change in Mach number on the

calibration for yaw.

The results presented in Figs 16, 17 and 18 indicate the confidence with
which the 3-hole yawmeters can be used to measure Mach number, angle of yaw and
static pressure in a uniform flow. The accuracy of measurement is similar to
that obtained from consideration of the calibrations (see section 5.2), provided
angles of flow outside the ranges *12 degrees in yaw and -7 degrees to +!0 degrees

in pitch are avoided.

(b) Shear layers

Pilot experiments on the use of 3~hole yawmeters in a shear layer were made
by traversing the boundary layer on the wall of a wind tunnel with the probe at
several fixed settings in yaw relative to the tunnel flow direction. The local
Mach number and static pressure were consistently predicted throughout the
boundary layer at each yaw setting. The results for angle of yaw however were
not, as shown in Fig 19. Away from the surface, at z/§ > 0.065, the angle of
flow is consistently predicted at each yaw setting, but close to the wall where
the error in measured angle increases as z/8 decreases, an apparent wall
interference effect is observed. The error in angle of flow shown in Fig 19 is
approximately linear with probe yaw angle. Therefore, if the error is assumed
to be zero when the probe is aligned with the local flow, a correction for this
interference effect on the measurement of angle of flow close to the surface can

be made if the boundary layers are traversed twice with the same probe set at
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different angles of yaw, This was attempted in the subsequent work but not used

in the results presented (see section 7.2.1).

The overall accuracy of the probe calibrations in the range of pitch and yaw

attained in these experiments, Ze y = +12 degrees and -7 degrees < a < + 10 degrees,

is
AM = +0.,001
Ay = +0.2 degree
A(Cp)S = +0.005 .
6 MEASUREMENT OF THE POSITION AND ATTITUDE OF THE PROBES RELATIVE TO THE MODEL

As mentioned in section 2, the probes were mounted in the model using one of
two types of traverse mechanism. The position of the probe head relative to the
model was determined from the position of a wiper on a potentiometer track. The
instrument sensing this position was an automatic self-balancing indicator
normally used for measuring the output from strain-gauge force and moment balances.
This apparatus has a resolution of 0.17., A calibration for probe movement vs
servo read-out was obtained for each traverse. The movement of the traverse
apparatus of the type which has a linear potentiometer was calibrated using a dial
gauge graduated in 0.000! inch (0.00254 mm) units and placed on top of and parallel

to the probe shank. The angular rotation of the type of traverse used near the

trailing edge of the aerofoil was calibrated by viewing a straight edge attached
to a probe support arm with a telescope having a protractor head with 0.1 degree

graduations. Accuracies were obtained

of about 0.008 mm for the traverses using
linear motion installed forward of 707 chord and 0.05 mm for the other (rotary)
traverses used in the thicker boundary layers near the trailing edge.
With the probes assembled in the traverses, the datum positions of the probe
tips relative to the model were measured. These measurements were made with the )
probes just clear of the surface., The measurements consist of the chordwise and
spanwise co-ordinates, and also in the case of the yawmeter heads the angles of

yaw and pitch with respect to the model. The yaw angles were measured with a pro-
tractor head attached to a microscope mounted on the model by means of a magnetic

base, and the pitch with feeler gauges between the probe and the model surface (or

an extension of it in the case of the wake) over a measured base length.

When 3-hole yawmeters are used in boundary layers and wakes where the
moisured pressures vary rapidly across the layer it is preferable that the three
tubes are maintained in a plane parallel to the surface of the wing or the dividing

streamline in the case of a wake flow. for the traverses which were made

However,
by rotation of the yawmeter assembly this condition could be achieved at omne

one position only., The condition was obtained approximately when the probe was
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at the model surface, or the extended chordal plane, where the pressure gradients
normal to the surface are greatest. At all other probe positions the three ori-
fices were at different levels in the layer. In the analysis of probe data, it
has been assumed that the location of the individual hole within the boundary
layer or wake is the important parameter, and pressure measurements for each ori-
fice have been interpolated to a given height relative to the model surface or

the extended chord-line. The adoption of this procedure made it unnecessary to
set the probe head exactly parallel with the model surface in the datum position,
provided the datum height of each orifice relative to the model was accurately
recorded. The datum heights were obtained by photographing the probe and its
reflection in the model surface from directly ahead of the probe. A typical photo-
graphic record is shown in Fig 20. Analysis of measurements taken from these
photographs can be used, as described in Ref 6, to establish the datum height for
the centre of each orifice above the model surface, or in the case of the wake a
polished metal plate forming a temporary extension of the chordal plane downstream
of the trailing edge. Knowing the co-ordinates of the orifices relative to the
model, the radius arm for each orifice can be calculated and the change in posi-
tion of each orifice within the traverse computed from the calibrated angular
rotation of the supporting arm.

The probes were assembled in the traverses such that their tips pressed
against the surface of the model, elastically deflecting the probe head when the
traverse was in the fully down position. The initial increase in traverse height
relieved the deflection of the probe without the probe leaving the surface of the
model. An indication of the probe height at which the probe left the model sur-
face was obtained from plots of the readings of probe height vs probe pressure.
Whilst the probe was touching the surface the pressures recorded were near to a
constant, but they increased rapidly when the tip of the probe left the surface.
This method worked well when the boundary layers were well away from separation,
as in these tests, but for conditions involving separated boundary layers an
alternative method would be necessary. As the datum heights have been obtained
with the wind on, the main effect of an aeroelastic deflection is removed but the
change in radius arm still remains. The deflection of a typical probe increases
the radius of the support arm Ly about 17 for an applied drag load calculated at
full free stream conditions. In practice the deflection should be less than this
as the support arm is partly within the shear layer., This deflection also
increases the yaw setting by about 1.5 degrees but it is likely to be unimportant

as relative yaw angles are used in the subsequent analysis.
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The above measurements enable the position and attitude of the probes
relative to the model to be calculated at all points within the traverses. If
the local flow vector relative to the probe can also be determined then the flow
direction relative to the model can be calculated. It should be noted that
because the axis of rotation was not parallel to the probe axis, the rotary

i motion of the transverse induced changes in both pitch and yaw of the probe

. relative to the model,

The flow angle Yy obtaired from the measured probe pressures and the
probe calibration is the component of the local flow in the plane of the ground
under~-surface of the probe, 7Ze the angle of yaw in the probe axes. In order to
obtain results that can be compared with estimates for the boundary layer, it is
1 necessary to deduce results in a frame of reference fixed in the model, and as a
‘ consequence an estimate of the angle of pitch (a) of the local flow relative to
the probe is needed*. As this was not measured it has been obtained from an
estimate of the local flow direction relative to the model and the calculated
attitude of the probe relative to the model. The local flow direction relative
to the model has been obtained using the VISTRAN method of Ref 7, which was
{ modified to output the flow field over the required region. For this correction

the flow field was assumed to be two—-dimensional in form, with constant velocity

components along the generators. The angle of pitch relative to the model was
\ interpolated between points outside the boundary layer and the known direction

///' at the wing surface.

The local flow direction defined in the probe axes was thus obtained from
a measured yaw component and an estimated pitch component, The crossflow
angle (BF) relative to the tunnel free stream direction, in a plane parallel with
the model surface for the boundary layers and with the chordal plane for the

wake, was then obtained by the transformation described in the Appendix.

7 DERIVATION OF BOUNDARY LAYER PROPERTIES

red

From the pressures sensed by the yawmeter probe at a point in the boundary

layer or wake, the local Mach number (ML), the local static pressure and the

‘ local flow angle are calculated from the probe calibration (see section 5.3).
The description of the boundary layer requires the evaluation of the velocity pro-

files in some normalized form, the profiles of the crossflow angles across the

layer and the evaluation of the usual integral parameters of displacement and

momentum thickness in their forms for three-dimensional flow., Because the static

062

* This same angle is used as a correction for the calibration of the yawmeter

(see section 5).
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pressure was not constant across the boundary layer special forms are used for

the various quantities.

7.1 Measured profiles

tious inviscid flow noted by the subscript 'P', Up and pp being the velocity

and density for a flow with the same static pressure as that measured locally

i but having the same total head as that measured at the edge of the boundary

o
I
I
1
- The measured velocity and density are normalized with respect to a ficti-
3
!
E layer. The quantities required are then defined as:

y

l+0.2u§£

| Rl ®
P My \u + 0.2
. ] and
2%
{ oy _ fﬁ: 1_:;11LE§L. (5)
epUp M91+o.:ml§

where, making the assumption of constant total temperature within the boundary

layer or wake we define MP as:

;/// 1 + O.ZMi

M = 5 5 575 !
6+O.7M(C))
oopP

where M°° = free stream Mach number

(6)

(Cp%) = the local static pressure coefficient,.

For each traverse the velocity ratios from equation (4) are listed in

Table 2 together with the local static pressure coefficients and the crossflow
angles (B) obtained from the local flow directions as discussed in section 6.

The crossflow angle (B) is the local flow direction relative to the flow at the
edge of the boundary layer or wake (e B = BF - BF at u/UP = 0,995) in the plane

of the model surface or the chordal plane respectively. For the wakes the
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crossflow (B) is referred to a linear interpolation against z/c between the
values of BF measured at u/UP = 0,995, in the upper and lower parts .f the wake.

Also in Table 2 are the measured angles of yaw (y) and the estimated angles of
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pitch (a) of the local flow relative to the probe. The accuracy of measurement
of the boundary layer and wake parameters will decrease with the numerical size
of these angles (see section 5.3.1). Some judgement can therefore be exercised
as to which of the two measurements made at each station with different yaw
settings of the probe is likely to be the more reliable. In this respect it
should be noted that the values for B quoted in Table 2 are the difference
between the local values for BF and the value at the edge of the boundary layer
or wake., Therefore any disagreement between measurements | and 2 at the model
surface and the centre of the wake, where the angle of pitch relative to the
probe would be small, may result from disagreement at the edge of the boundary

layer or wake where the angle of pitch relative to the probe can be large.

7.2  Extrapolation of the boundary layer profiles to the surface

Despite the comparatively small size of the probes used for these
experiments, pressures could not be measured at a point closer to the wall than
that at which the deduced local velocity ratio was about 0.5 (Ze z=0.0268).
Consequently the calculation of the integral boundary-layer parameters from the
experimental results required the extrapcliation of the measured profiles of

velocity and flow direction down to the surface of the model.

In a total pressure gradient such as that found in a boundary layer or
wake 1t has been shown (see Refs 8 and 9) that the effective point of measurement
is displaced from the geometric centre of the orifice of a pitot probe. As the
displacement effect for rectangular pitots is unpredictable9 and data are not
available for the miniature yawmeters, corrections for displacement effect
have not been made in the analysis of these results. However, in order to assess
the magnitude of a displacement correction to the results an arbitrary displace-
ment of 0.18 of the external probe height (as suggested in Ref 8 for a circular
pitot) has been applied to both the rectangular pitot and yawmeter probes. This
amounted to increments in z/c of 0.000044 and 0.000118 respectively, These
corrections have been applied to the case where the effect would be greatest,
that is where the boundary layer was relatively thin (A = 20 degrees, MN = 0.4,
% -2 degrees). The results presented in Table 6 show the greatest effect is
for the flattened probe at x/c = 0.28 where Cf is reduced by about 8% and
&I’ 9|] and H 1increased by 47, 3% and 17 respectively, Further aft the
influence is considerably less, being about half the above values at x/c = 0,986,
because of the increase in boundary layer thickness, even though larger probes

were used at the aft stations.
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7.2.1 Local angle of flow

The measurement of the local angle of yaw close to the surface of the
model has been discussed in section 5.3,1. Each traverse was repeated with the
probe arm changed so that the yaw setting of the probe head was altered by about
10 degrees, The proposed method for correcting errors due to interference from
the surface proved impossible to achieve because of the lack of sufficient
experimental data close to the surface of the medel., 1In Fig 19 (for a probe of
overall thickness (t) = J.4 mm giving t/8§ = 0.043) the interference effect is
shown to be small enough to be neglected for z/§ = 0.065, Ze at about 1.5 probe

thickness or z/c = 0,000 for these experiments.

Values of the crossflow angle (B) at the surface were therefore obtained
by taking the mean of values obtained at the surface by extrapolation, using a
Mager profile*, for each of the measurements for the four smallest values of z/c
excluding z/c < 0.00l. Values of B8 for 0 < z/c < 0.001 were determined by

interpolation using the Mager profile.

7.2.2 Local velocity profile

The required extrapolation to the wall for the velocity distribution is
based on the logarithmic form of the velocity profiles given by Winter and
Gaudet =~ for two-dimensional flow together with an equation for the velocity
distribution in the viscous sub~layer. It is assumed that for the flow very
close to the surface these equations may be considered to apply to the component
of the flow in the direction of the limiting surface streamline as suggested

by East and Hoxey]l.

The equations are modified slightly, in the manner adopted by the present
authors for two-dimensional flowlz, so that they can be written in terms of the

quantities measured in the experiment, The resulting equations are

u
— cos R sec BO

UP
3 i
v, [c C 312
wi s 2y z |t ( ,2)

* See section 9.2,

<90
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Re » (1 + 0 2»12)7 T+ 117(1 + 0.2 2)
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where T{—e— = -M— 5 ] (9)
N © (l + O.ZMW) T0 + 117(1 + O.ZMOO)

and ReN is the Reynolds number for the experiment based on the normal chord (c)

of the aerofoil, and T, 1is the corresponding stagnation temperature in K .

0
From the values of u/UP deduced previously it is possible using

equation (7) to obtain an apparent skin friction coefficient (Cf) as a function

of height above the aerofoil surface, which can then be used to extrapolate the

profile to the surface of the aerofoil using in addition the profile for the

viscous sub-layer as given in equation (8). In practice a mean value has been §
obtained for the skin friction coefficient by averaging the values obtained for

all measured points with u/UP & 0.6 ox, where there are less than three points

meeting this condition, by averaging the values for the three points closest to

the surface. The profile is assumed to change to the form for the viscous sub-

layer at the point where the two equations intersect, 1e

10.13
: - C > 11 * (10) .
£ 2\z |2 :

Rew[—i—- (1 + o.zmw)] :

From these extrapolated values of u/U

Nt—

corresponding values of pu/pPUP
p and MP from

equation (4) and substituting in equation (5). In this thin sub~layer MP was

P
were calculated by obtaining ML/MP in terms of u/U

taken to be Mw by using the static pressure measured at the surface of the

model.

7.3 Calculation of the experimental values for the three-dimensional boundary-
layer integral parameters

As noted previously the conventional definitions of boundary-layer integral
parameters are unsatisfactory if, as is the case for the present results, the
ctatic pressure through the boundary layer varies. P.D. Smith (unpublished) has

extended these definitions for the three-dimensional boundary layers in the

4
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L
2
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o manner suggested by Myring for two-dimensional flow. The integral quantities
defined in this way, and given below, should enable direct comparisons with the

predictions of an integral calculation method such as that of Ref 13.

! 8
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For convenience in the computation of the experimental values of these

quantities they bave been expressed in terms of ratios of mass flow and momentum

flux, ze

6pU
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where ratios involving pcu and pu” were obtained from equations (4) and (5)
and those involving pwa and owUé from the following two equations:
1 2
\ U s 0.8\ ¢ 0.70c )" :
| e B i P (23) 1
, o U M 2 N -
p WoW W \u + 0.21 /N + 0.7¢C )20, :
and i
2 2 2
“PUP _ MP 1+ 0.7(CP)PM°° 1
5 = ig; 3 (24) 4
Pl I+ 0.7(cp)me '
) where Mw and (Cp)w represent the values of MP and (Cp)P for the measure-
\ ment made nearest to the model surface.
, The boundary laver integral quantities were calculated using the measured ;

. profile data in Table 2 and the extrapolations to the model surface described in
section 7.2. The wake was divided into upper and lower parts at the point of i
minimum velocity. Each part was treated separately as a boundary layer and the )
integral quantities for both parts summed to obtain the total wake integral {

thicknesses.,

1
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8 PRESENTATION OF FINAL RESULTS

The measurements of chordwise surface pressure distribution are given in
Table ! and the surface pressure gradients over which the boundary layer growth
has been measured are illustrated in Fig 8 for all the test cases. Examples of

the measured spanwise surface pressure distribution are shown in Fig 9.

The two groups of traverse measurements | and 2, made at different yaw
settings of the probe relative to the model, are presented for each test case
in Table 2 and consist of the velocity ratio u/UP , the crossflow angle (B8) and
the local static pressure coefficient (Cp)P . Also included are the angles of

yaw (y) and pitch (a) of the local flow relative to the yawmeter probes.

'j The boundary layer and wake profiles in Table 2 were used to derive the

values quoted in Table 3 for the boundary-layer integral parameters 6], 62 el],
l 513 32], 522, H and HT » the change in crossflow direction through the layer
(BO) and the local skin friction coefficient (Cf) obtained from the law of the

r wall as described in section 7.2.2., The angle (SF) of flow relative to the
free-stream direction, measured at the edge of the boundary layer or wake, is

given in Table 4,

. 8.1 Pitot and yawmeter measurements
i Typical results obtained from the pitot and yawmeter measurements are
\ shown in Figs 2! to 26 where the angle of yaw, velocity rario and static pressure

variations through the upper surface boundary layer at x/c = 0.8!4, 0.903 and
0.986 and the wake at x/c = 1.0l and 1.05 are preseatod, The case shown is A= 28
desrevs, ”N =0.67> and 1N==*3 degrees, where the threc=dimensional nature of the b
boundary laver and wake was most pronounced. Two sets of symbols distinguish bet=-
ween the two measurements made with the same probe head set at differeunt angles

about 10 degrees apart. Generally, and this is typical of all the results, the

agreement between the two measurements is good for local velocity ratio and for the

e T TR

T change in crossflow through the boundarv layer or wake, but there are incon-—

sistencies in the static pressure obtained from the yawmeter measurements,

‘ particularly at the edge of the boundary layer or wake. One of the worst
* } examples of disagreement between the two measurements of static pressure is
shown in Fig 22c, yet no obvicus error was apparent in the experimental data

which would invalidate either measurement. Measurement ! would be the preferred
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result as the angles of yaw (y) relative to the probe (see Table 2) are con-

siderably smaller. The two measurements of static pressure are, in the vicinity

of the model surface (where the angle of pitch relative to the probe is always

k;.&\ ) ] . L




small), not only in close mutual agreement but also tend toward values obtained
from the surface pressure measurements, However, it should be noted that the
pressure gradients close to the surface of the model imply unrealistically

large curvature of the flow at the surface and for that reason are suspect.

The static pressure was the parameter found to be most sensitive to pitch
during the probe calibrations. In the data precented the angle of pitch was
calculated from the traverse geometry and an estimated direction of the pitch
o1 the flow relative to the surface. In order to assess the sensitivity of the
results to the probe pitch caliﬁfation an example has been re—computed without
ipplving the pitch correction to the probe calibration. These results are shown
in Figs 22 to 26 and Table 5. The plots of velocity ratio and change of
crossflow angle are almost identical to those with a pitch correction applied
(Figs 22 to 26) but there are considerable differences between the static
pressures, particularly at the outer cdge of the layer. The effect on the dis-
placement and momentum thickness, however, is small when compared with the differ-
ence between two measurements made at different yaw settings (see Table 5). This
result is attributed to the insensitivity to static pressure of the velocity
ratio u/UP towards the edge of the layer where the local total head approaches
the free stream value. It was at the edge of the layer that the angle of pitch
arising from the geometry of the traverse mechanism was large and therefore the
correction to static pressure was the greatest. It is therefore fortunate that
where the effect of pitch on the accuracy of static pressure measurement was

greatest the results were least sensitive to static pressure.

9 COMPARISON BETWEEN MEAGUREMENT AND CALCULATION

The effect of the relatively small variation in the measured spanwise

surface pressure distribution on estimates of boundary layer growth have been

.

demonstrated, for one experimental case, by comparison between results obtained
from both infinite yawed wingla and three-dimensional boundary layer calcula-
tions13 using measured surface pressures. This effect is shown to be small, in
section 9.1, so the subsequent comparisons made in section 9.2 between the

experimental results and calculations by the more economical infinite yawed wing

- e e

method are justified, particularly in the absence of more adequate experimental

data on the spanwise variation of surface pressure,

9.1 Three—dimensional boundary layer method

In order to test the validity of comparisons to be made between experiment

. 14 . e s . .
and calculations for an infinite yawed wing estimates have been made for one
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case only (A =28 degrees, MN==O.4, a,, =+2 degrees) using a three-dimensional

N
boundary layer method ~. In the experiment insufficient surface pressure measurements
were made to interpolate without the guidance of a theoretical method. The theoreti-
cal method used as a guide was the vortex lattice method described in the appendix

of Ref 15, with the wing panel being crudely represented by a flat plate at inci-

dence, and with one wall of the tunnel being taken as the centre-line of an

M wing and the other wall being approximated by the crank station. The measured
rate of change of upper surface pressure across the span confirmed that given by
calculation at x/c = 0.2 but at x/c = 0.7 the trend was different (see Fig 9b).
In Fig 27 the spanwise rate of ~change of pressure vs x/c 1is shown for both
theory and experiment. The measurements at x/c = 0.2 and 0.7 were based on
several points (see Fig 9b) and the calculated values were therefore modified,

by increasing the rate of change of de/dn with x/c by a factor of about 2,

to satisfy these two conditions. At x/c = 0.5 and 0.6 measurements made at two
spanwise points (see section 4) also agree very closely with this modification.
At x/c > 0.75, pressures measured at a second spanwise position do not invalidate
this modification to the theory although the scatter is rather high. The effect
on the upper surface pressures of using this modiiied pressure change across the
span is shown in Fig 28 and compared with the measured chordwise surface pressure

distribution used in the yawed wing calculations.

Calculations were made using the pressure distribution given by theory but
scaled to fit the experimental data as described above. The three—dimensional
boundary layer method was used in such a way that the velocity field at
x/c = 0.28 was calculated from this pressure distribution and an assumption of
local sheared-wing flow was made to determine the local velocity vector. The
initial boundary layer conditions used in the calculation were assumed to be
constant across the span and equal to the measured values at x/c = 0.28 with
the assumption 80 = 0, and conditions at the edges of the region were obtained
by assuming that the spanwise derivatives could be obtained from extrapolation

from within the region.

The boundary layer growth calculated by the three-dimensional boundary
layer method is compared with the infinite yawed wing estimates in Table 7 and
in Fig 29 where the variation with x/c of the change in crossflow angle (BO)

across the layer is shown. The maximum differences, in the range x/c = 0.8 to

90

0.99, between the values of EII/C and H obtained from the two theoretical
methods are small (about 47 and 27 respectively), but the angular change through

the boundary layer (80) at the trailing edge given by the infinite yawed wing
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method can be up to a degree larger than the three-~dimensional boundary layer

estimate, 1

9.2 Infinite yawed wing method

As the differences quoted in the previous section between results from the
full three-dimensional boundary layer method and the infinite yawed wing method
were small, all comparisons with experiment are made with the latter. Boundary
i ' layer growth has been calculated for the measured surface pressure distributions

shown in Fig 8 and Table 1. The boundary layer measurements made with the
| : flattened pitot at x/c = 0.28 were used to obtain the starting conditions for the
calculations. The values of @ and H were therefore reasonably well defined

11

j . (see Table 2), but as BO the total crossflow angle through the layer was

unknown it was assumed to be zero. The effect of error in this assumption is

‘ demonstrated later,

As previously stated, yawmeter measurements in the boundary layer were
duplicated at all twelve test conditions with the probe yaw settings relative to

the model differing by about 10 degrees. In Fig 30 the two experimental results

are compared with estimates of H, ell/c’ C and 80 . Substantial agreement

f
was achieved between the two measurements and the calculations, although the

prediction of H 1is somewhat less satisfactory. The calculationswere based on
‘ starting conditions obtained from measurement 1 with BO = 0., The largest dis-
crepancies between the two measurements at x/c¢ = 0,28 occurred in the two test
cases [ =18 degrees, ‘[\ =0.675, ny = 0 and ' = 20 degrees, MN =0.675, oy = -2 degrees. The
ctfect of these differences on the calculated boundary laver growth are shown in
Fig 30h&j to be small. The insensitivity of the calculated results to the
assumed change of crossflow (BO) through the boundary layer at x/c = 0.28 is

illustrated in Fig 31 where the difference in 8. at x/c = 0.8 is less than 257

0
of the assumed error at x/c = 0.28. The effect on the other boundary layer

parameters (H, 8

. - ]]/c and Cf) is negligible as shown in Table 8,

The infinite yawed wing calculations assumed the boundary-layer crossflow

profile proposed by Mager and quoted in Ref 14 for compressible flow as

(25)

2
tan B _ ( _ z) (26)
0

la<]
o

or
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YA
i = / £ dz
3 p

where 2

z
and Z /—E—dz.
0

i Comparison with the measured crossflow profiles in Fig 32a&b for measure-
ments 1 and 2 respectively at the test conditions . = 28 degrees, MN= 0.675 and
ay = +2 degrees suggest that the measured crossflow profiles are very similar to

1

Mager profiles.

1 10 COMPARISON WITH MEASUREMENTS MADE AT ZERO SWEEPBACK

l The model used for these swept-wing experiments had previously been
tested with the model spanning the tunnel at zero sweepback (A = 0), and at
comparable conditions so that the opportunity arises to examine these results

and make comparisons with the swept-wing results presented in this paper.

A simple relationship exists between the surface pressure coefficients
at A = 0 and che values at some other sweepback A for inviscid flow over an

untapered wing of constant section and infinite span if the flow conditions are

otherwise comparable, 7Ze¢ if,as discussed in section 4, M., = MmA—O sec A and

o=y, . .
n, = sin |sin a,_g €08 Al, then the pressure coefficients expressed as

A
Cp sec’A are independent of angle of sweep. This parameter is plotted in
Fig 33a for =0 and 28 degrees and in Fig 33b for ' = 0 and 20 degrees. The

collapse of the data is reasonably good. The greatest discrepancy occurs on the

upper surface at 28 degrees sweep. It should be noted that the results are being
compared with the yawed-wing relationship where there is a small spanwise varia-

tion in surface pressure coefficient due to the existenr~ of plane end walls and

any other imperfections in the flow (see sections 4 and 9.1 and Fig 28). The

. flow over the upper surface when the model is swept is locally supersonic é
where -Cp > 0.545 and >0.707 (Ze from 0,02 chord to 0.3 chord and from 0.04

chord to 0.1 chord), at A = 28 degrees and 20 degrees respectively (see Fig 8a&c).

b The effect of the local flow disturbance in the region of the transition band

appears to be more severe when the wing is swept. This is presumably due to the

higher velocity in the region of the band.
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The measured development of the boundary layer along the chord of the
unswept wing at M_ = 0.675 and o = 2 degrees is shown in Fig 34a&b for the upper

and lower surface respectively. A two-dimensional calculation using the

A S e ——————

F
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entrainment methodla starting with conditions measured at x/c = 0.08 is compared
with these results showing a large measure of agreement, although the values

of HT on the upper surface at the rear of the section are over—estimated. Also
plotted in Fig 34 are the boundary layer parameters measured at A = 28 degrees,
My = 0.675 and ay = +2 degrees which are surprisingly very similar in magnitude to
the two-dimensional values; this would probably not be the case if the adverse
pressure gradient were more severe and the boundary layers were nearer separa-
tion. Nevertheless, this agreement between swept-wing measurement and two-
dimensional measurement and calculation suggests that, at least for conditions
similar to those investigated in this Report, a two-dimensional calculation at
the equivalent free—stream velocity and surface pressure distribution for the
swept wing could provide a reasonable estimate of swept-wing boundary layer
parameters. Before three-dimensional boundary layer methods were readily
available, use was made of strip-theory calculations for estimating swept wing
boundary layer parameters (with the exception of crossflow) from two-dimensional
calculations, and the evidence presented here allows these rather crude ideas

to be examined.

Two schemes for achieving this have been investigated, one working with
conditions in the free stream direction and using the streamwise section as a
two-dimensional aerofoil, and the other with equivalent conditions normal to the
leading edge and so ignoring the flow parallel to the leading edge. In Fig 35

the results from four calculations of the boundary layer development are shown:

(1) The infinite yawed wing calculation which was used in section 9.2 of

this Report to compare with the measured results.

(2) A two-dimensional calculation using the streamwise chord and free

stream conditions.

(3) A two-dimensional calculation using equivalent conditions in the plane
normal to the leading edge, but taking the streamwise chord as the rep-

resentative length for Reynolds number (see section 4),

(4) An infinite yawed-wing calculation, as in (1) above, with the effect

of crossflow angle suppressed.

For each calculation the starting conditions were the measured values of H,. and

T
8 at 0,28 chord for " = 28 drurees, MV = 0,h75, and N T +2 degrees. All the
results presented have been normalized with respect to the normal chord (),
or the local kinetic pressurce,  In the calenlation along the streamwise chord

the measured surface pressure coefficients at = 28 degrees (Cp.) and the free
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stream Mach number (MwA) were used. For the calculation along the normal chord,
the required surface pressure coeftficients (CPA—O) were obtained from the measured

pressures at ) = 28 degrees according to the vaved-wing relatiounship,

2
CPA = CPA sec A ,

and the corresponding Mach number was obtained as

M"A=O = MwA cos A .
The values for # and él obtained from the two-dimensional calculation
J using equivalent conditions normal to the leading edge are, as shown in Fig 35a,
] in closer agreement with both the infinite yawed wing calculation and the measure-
ments than the values which are obtained from the two—-dimensional calculation in
the streamwise direction*, However, values for HT and Cf are best predicted
by the two-dimensional calculation in the streamwise direction. It therefore
appears that, even for the limited conditions investigated in this Report,
; . neither of the two-dimensional calculation methods can predict the boundary layer

parameters § 8, H, and C (and of course B) as well as an infinite yawed

1’ T f

‘ wing calculation.

‘ 14 CONCLUDING REMARKS

Wind tunnel measurements are presented which have been made with calibrated
'fixed-direction' yawmeters which were traversed through the boundary layer
and wake of a swept, constant chord wing of RAE 101 aerofoil section which
spanned the 1.8 m (6 ft) dimension of the 8ft x 6ft (2.4m x 1.8m) transonic
{ wind tunnel, The traverse mechanisms were almost completely contained within the

model thus minimising the interference with the flow about the model. The

‘ results presented indicate that adequate data on the behaviour of three-
| dimensional boundary layers and wakes can be obtained by this technique. This

; is substantiated by comparison between independent measurements, using a probe

* The streamwise two—-dimensional calculation differs from the infinite yawed-
wing calculation because
(a) crossflow angles are neglected and
(b) convergence and divergence of the streamlines are not represented.

790

A calculation (4) using the infinite yawed-wing method but with the effects
of crossflow suppressed shows that the effect of crossflow accounts for
2/3 of the difference.

b A o
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mounted at two different attitudes to the local flow, and supported by calcula-

tions using infinite yawed-wing boundary-layer methods.

The calculations are in good agreement with the measurements, which also
confirm that the crossflow profile is very similar to the Mager profile used in
the calculation method. It has also been shown that the complication and expense
of making full three-dimensional boundary layer calculations are unnecessary for
the flow conditions obtained in these tests., Comparisons with tests previously
made at zero sweepback show that a comparatively good collapse of the surface
pressure measurements at different angles of sweepback is achieved by the para-
meter Cp seczA at equivalent flow conditions in a plane normal to the leading
edge. Two-dimensional calculations are also shown to make reasonable predictions
3 and

a
11 T
Cf) under the flow conditions experienced in these tests. This result is

of the analogues of the three~dimensional boundary layer parameters (Z¢

unlikely to apply over a wider range of flow conditions, particularly if flow

separations and shock waves are present.

The accuracy of measurement of the local flow parameters in the boundary
layers and wakes was, from consideration of the yawmeter calibration, *0.2 degree
in yaw, *#0.00! in Mach number and *0.005 in local static pressure coefficient.
However, the degree of repeatability of the measurements indicates that the
ultimate overall accuracy, is somewhat less, particularly for local flow angle
and static pressure, The difference between the two measurements of static
pressure coefficient can be as high as 0.05. This occurs at the outer edge of
the boundary layer or wake and is mainly due to operating at the extremes of the
probe calibration, Ze¢ at large angles of pitch and/or yaw. The value derived
from the measurement made at the numerically smaller angles of yaw (y) and pitch
(1) relative to the probe is probably the more accurate. Fortunately the error
in static pressure is greatest at the edge of the boundary layer or wake where
the local velocity ratio and, therefore, the integral thickness parameters are
less sensitive to error in static pressure. The two measurements of total
change in angle of crossflow through the boundary layer can differ by about

| degree, although the mean difference is less than 0.5 degree.

The results indicate that useful data on the behaviour of three-dimensional
boundary layers and wakes can be obtained by this technique, and are sufficiently
encouraging to proceed with the analysis of measurements made under the more pro-

nounced three-dimensional conditions obtained during tests on the RAE 2822 aero-

foil section|2 at 28 degrees sweepback.,
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Appendix

AXES TRANSFORMATIONS

The local flow direction is measured with a yawmeter in terms of a frame of
reference fixed in the probe, but it is required to specify the boundary-layer
parameters in terms of a frame of reference fixed in the surface on which the
boundary layer is growing. The mechanism used in the present tests results in
the attitude of the probe changing as the boundary layer is traversed so it is
necessary to convert the measurements at each point from one system of axes to

another.

Let us consider a rectangular system of axes (x, y, z) fixed in the probe
and another (xm, Yo Zm) fixed in the yawed wing. It is straightforward to
relate the location of a point P in one frame of reference to the other by a
series of known rotations. In principle a rotation about each of the principle
axes in turn is sufficient but in practice the required angles could not be
measured and a series of six rotations was undertaken using more easily determined
angles of rotation. This resulted in the transformations about a given principle
axis being applied more than once but leading to very little additional complexity.
Also, since we require only flow directions, ti translation of the origin of

the frame of reference can be ignored for this nu pose,.

Let us consider an axis transformation which is achieved by a rotation about

the x—-axis through an angle Ax without any translation of the origin, then for

. . ' .
a point P(xn,yn,zn) in the old 'n' system we have P(xn+l,yn+l,zn+l) in the
new 'n + 1' system so that
1 0 0 X b4
n+l n
0] cos Ax = sin Ax Yar1 | = | Y4 (a-1)
0 sin Ax cos Xx Z 4 N
and if the line defining the local flow direction is:
= 0 A-2
A A, A, X (A-2)
B1 B2 B3 Ya
n

it becomes:




TR

TeeT—

3 Appendix
in > - in [ 1 = -
AI A2 cos AX + A3 sin A A3 cos Ax A2 sin A X4l 0 (A-3)
Bl 82 cos Ax + B3 s1in AX B3 cos Ax - 82 sin Ax Yo+1
Zn+l

in the new system.

Similar transformations exist for rotatiouns about the y-axis and z-axis

so that new equations for the line become:-

Apcos A= Agsin A, Ajcos A+ A sin) Fkn+l' = 0 (A-4)
B, cos Ay - By sin Ay B, B3 cos Ay + B sin Ay Yo+l )
—Zn+ ] =
for a rotation R? about the old v, axis and
AI cos Ax + A2 sin . A, cos & = A sin \Z A3A —¥n+l- = 0 (A-5)
B] cos Az + 82 sin AZ 32 cos Xz - Bl sin Az B3. Y el
_Zn+ l_

for a rotation X

about the old zn axis,

The planes in which the angle of pitch (o) and the angle of yaw (y) are
specified will be defined with respect to rectangular axes fixed in the probe,

with the x-axis along the probe centre~line and the y-axis in the plane of the

holes making up the yawmeter so that

tan /X, tan « = Z/X

(A-6)

where X, ¥, 72 define any point on Lhe liae defiuning the local stream direction

790

at the probe.

Fquaiions (A-f) may be re-written as:

- tan ~ ] 0 x| = 0. (A7)
- tan « 0 1 1% %
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Appendix 35

It is therefore convenient to choose

w
It
]

e
]

o

-t A
an y, 4,

(A-8)

[o-]
n

- tan a, B2 = 0, B, =1
ior the planes defining the line representing the local flow direction through

the probe,

A subroutine for a computer program is easily written which will output
new coefficients defining the line given by equations (A-2) starting with the
values for A], A2 etc, given by the conditions given in (A-8). Repeated use of
the subroutine can then cope with a series of axes transformations.

The angle of pitch and angle of yaw can then be determined for the final
frame of reference fixed in the yawed wing (xm, Yo zm). In order to obtain the
datum values for the undisturbed flow with respect to the same frame of reference
similar transformations are made using the free stream as the initial flow
direction. From the two results the change in flow direction due to the presence

of the wing is determined. In this work the angle of yaw with respect to the

probe was measured but the angle of pitch was estimated,
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A = 28 degrees, MN = 0,675, «a

Table |

ot AR o e

SURFACE PRESSURE DISTRIBUTION

N

+2 degrees

Upper surface

Lower surface

x/c o x/c C
P P

0.00000

0.00018 0.5228 0.00022

0.00065 0.2799 0.00073 0.8739
0.00145 0.1640 0.00145 0.8496
0.00247 0.00242 0.7972
0.00347 -0.1626 0.00347 0.7310
0.00467 -0.3048 0.00466 0.6652
0.00591 -0.3684 0.00585 0.6138
0.00725 -0.4018 0.00719 0.5663
0.00865 -0,4258 0.00860 0.5253
0.01039 -0.4434 0.01024 0.4757
0.01244 -0.4766 0.01229 0.4125
0.01456 -0.5128 0.01440 0.3621
0.01875 -0.5609 0.01857 0.2970
0.02699 -0.6186 0.02690

0.03745 0.03762 0.1286
0.04995 -0.6485 0.05000 0.0650
0.06241 -0.6908 0.06252 0.0062
0.07497 ~0.6094 0.07503 -L.0114
0.09999 -0.6101 0.10003 -0.0695
0.14992 -0.6053 0.15000 -0.1274
0.19982 -0.5866 0.19997 -0.1755
0.25005 -0.5773 0.25013 -0.2046
0.30003 ~-0,5483 0.30007 -0.2209
0.34976 -0.4844 G.34993 -0.2111
0.39977 ~0.4177 0.39985 ~0,1776
0.44979 -0.3568 0.44995 -0.1602
0.49979 -0.3026 0.49987 -0.1335
0.54980 -0.2542 0.55004 -0.1137
0.59976 0.59992 -0.0852
0.64978 ~0.1566 0.64995 -0.0593
0.69982 -0.1209 0.69990

0.74982 0.74990

0.77477 -0.0630 0.77489 0.0018
0.79984 -0.0451 0.79977 0.0129
0.82478 -0.0281 0.82485 0.0201
0.84978 -0.0104 0.84985 0.0320
0.87483 0.0115 0.87483 0.0444
0.89983 0.0295 0.8999] 0.0567
0.92483 0.0518 0.92490 0.0685
0.94983 0.0741 0.94993 0.0876
0.97482 0.1031 0.97493 0.1083
0.98738 0.1187 0.98744
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Table | (continued)

SURFACE PRESSURE DISTRIBUTION

- ! = 28 degrees, MV = 0.675, o, =20

N
! Upper surface Lower surface
? .
x/c ' C x/c [
P p
0.00000 0.8736
0.00018 0.8354 0.00022 0.8245
‘ 0.00065 0.7363 0.00073 0.7484
0.00145 0.6433 0.00145 €.6806
_ 0.00247 0.00242 0.5169
J 0.00347 0.4137 0.00347 0.3955
0.00467 0.3136 0.00466 0.2980
] 0.00591 0.2442 0.00585 0.2390
0.00725 0.1968 0.00719 0.1962
0.00865 0.1544 0.00860 0.1548
0.01039 0.1145 0.01024 0.1039
0.01244 0.0676 0.01229 0.0323
0.01456 0.0223 0.01440 -0.0209
0.01875 -0.0388 0.01857 -0.0760
0.02699 -0.1256 0.02690
0.03/45 -0.1681 0.03762 -0.1913
0.04995 -0.2333 0.05000 -0.2315
0.06241 -0.2650 0.06252 -0.2818
0.07497 -0.2774 0.07503 -0.2852
1 0.09999 -0.3059 £.10003 -0.2994
0.14992 -0.3315 0.15000 -0.3334
R 0.19982 -0.3512 0.19997 -0.3604
0.25005 -0.3670 0.25013 -0.3736
0.30003 -0.3653 0.30007 -0.3699 g
0.34976 -0.3338 0.34993 -0.3396 i
0.39977 -0.2895 0.39985 -0.2869 3
0.4497¢ -0.2482 0.44995 -0.2536 X
0.49979 -0.2078 0.49987 -0.2145 :
0.54980 -0.1737 0.55004 -0.1808 ,
0.59976 -0.1360 0.59992 -0.1430 ;
0.64978 -0.0994 0.64995 -0.1133 d
0.69982 -0.0729 0.69990 ‘
0.74982 0.74990
0.77477 -0.0274 0.77489 -0.0335
0.79984 -0.0132 0.79977 -0.0176
0.82478 -0.0013 0.82485 -0.0064 ¢
0.84978 0.0138 0.84985 0.0104 t
0.87483 0.0306 0.87483 0.0261 i
0.89983 0.0461 0.89991 0.0431
0.92483 0.0643 0.92490 0.0601 ;
0.94983 0.0833 0.94993 0.0832 ;
0.97482 0.1086 0.97493 0.1098 :
: 0.98738 0.1243 0.98744
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Table

1 (continued)

SURFACE PRESSURE DISTRIBUTION

A = 28 degrees, MN = 0.675, ay = -2 degrees
Upper surface Lower surface
x/c Lp x/c Cp

0.00000 0.7174

0.00C18 0.8493 0.00022 0.5181
0.00065 0.8805 0.00073

0.00145 0.8585 0.00145 0.2297
0.00247 0.00242 0.0125
0.00347 0.7438 0.00347 -0.1598
0.00467 0.6777 0.00466 -0.2786
0.00591 0.6230 0.00585 -0.3295
0.00725 0.5746 0.00719 -0.3538
0.00865 ; 0.5349 0.008€0 -0.3721
0.01039 . 0.4869 0.01024 -0.4152
0.01244 | 0.4366 0.01229 -0.4971
0.01456 0.3908 0.01440 -0.5544
0.01875 0.3217 0.01857 -0.5930
0.02699 0.2202 0.02690

0.03745 0.1492 0.03762 -0.6265
0.04995 0.0712 0.05000 -0.6287
0.06241 0.0199 0.06252 -0.6465
0.07497 0.0008 0.07503 -0.6473
0.09999 -0.0585 0.10003 -0.6170
0.14992 -0.1280 0.15000 -0.5957
0.19982 -0.1691 0.19997 -0.5964
0.25005 ~-0.2015 0.25013 -0.5806
0.30003 -0.2175 0.30007 -0.5529
0.34976 -0.2062 0.34993 -0.4925
0.39977 -0.1798 0.39985 -0.4132
0.44979 -0.1539 0.44995 -0.3612
0.49979 -0.1266 0.49987 ~0.3070
0.54980 -0.i029 0.55004 -0.2614
0.59976 -0.0743 0.59992 -0.2111
0.64978 0.64995 -0.1662
0.69982 -0.0277 0.69990

0.74982 0.74990

0.77477 0.0078 0.77489 -0.0672
0.79984 0.0177 0.79977 -0.0482
0.82478 0.0271 0.82485 -0.0328
0.84978 0.0373 0.84985 -0.0127
0.87483 0.0507 0.87483 0.0077
0.89983 (0.0620 0.89991 0.0295
0.92483 0.0757 0.92490 0.0498
0.94983 0.0902 0.9499? 0.0769
0.97432 0.1112 0.97493 0.1065
0.98738 0.1249 0.98744
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A= 28

Table

SURFACE PRESSURE DISTRIBUTION

{continued)

degrees, MV = 0.4, o = +2 degrees

Upper surface

Lower surface

x/c Ch x/c Ch

0.00000

0.00018 0.3352 0.00022

0.00065 0.0476 0.00073 0.8129
0.00145 -0.0612 0.00145 0.8057
0.00247 0,00242 N.7633
0.00347 -0.37838 0,00347 0.7033
0.00467 -0.4938 0.00466 0.6377
0.00591 -3.5280 0.00585 0.5854
0.00725 -0.5434 0.00719 0.5371
0.00865 -0.5398 0.00860 0.4966
0.01039 ~0.5375 0.01024 0.4445
0.01244 -0.5515 0.01229 0.3823
0.01456 ~0.5668 0.0 40 0.3333
0.01875 -0.5706 0.01857 0.2688
0.02699 -0.5724 0.02690

0.03745 -0.5385 0.03762 0.1109
0.04995 -0.5412 0.05000 0.0575
0.06241 -0.5105 0.06252 0.0115
0.07497 -0.4883 0.07503 -0.0068
0.09999 -0.4718 0.10003 -0.050!
0.14992 -0.4484 0.15000 -0.1045
0.19982 -0.4248 (0.19997 -0.1391
0.25005 -0.4113 0.25013 -0.1609
0.30003 -0.3917 0.30007 -0,1717
0.34976 -0.3544 0.34993 -0.1640
0.39977 -0.3097 0.39985 -0.1384
0.44979 -0.2698 0.44995 -0.1259
0.49979 -0.2305 0.49987 -0.1062
0.54980 -0.1965 0.55004 -0.0900
0.59976 0.59992 -0.0682
0.64978 -0.1221 0.64995 -0.0464
0.69982 -0.0972 0.69990

0.74982 0.74990

0.77477 -0.0502 0.77489 0.0046
0.79984 -0.0349 0.79977 0 0155
0.82478 -0.0241 0.82485 0,0182
0.84978 -0.0093 0.84985 0.0292
0.87483 0.0084 0.87483 0.0403
0.89983 0 0241 0,89991 0.0511
(0.92483 0.0429 (.92490 0.0606
0.94983 0.0626 (0.94993 0.0769
0.97482 0.0904 0.97493 0.0985
0.98738 0.1065 (1,98744
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Table

i

(continued)

SURFACE PRESSURE DISTRIBUTION

L = 28 degrees, M\Y = 0.4, =0
Upper surface Lower surface ,
1
x/c Cp x/c Cp i
!
0.00000 0.8144 i
{ 0.00018 0.7682 0.00022 0.7618
{ 0.00065 0.6651 0.00073 0.6826
0.00145 0.5661 0.00145 0.5781
0.00247 0.00242 0.443]
0.00347 0.3305 0.00347 0.3217
0.00467 0.2314 0.00466 0.2257
0.00591 0.1678 0.00585 0.1701
0.00725 0.1230 0.00719 0.1289
0.00865 0.0887 0.00860 0.0943
0.01039 0.0536 0.01024 n.0476
0.01244 0.0144 0.01229 -0.0144
0.01456 ~0.0231 0.01440 -0.0581 |
0.01875 ~0.0702 0.01857 -0.0995
0.02699 -0.1349 0.02690
0.03745 -0.1641 0.03762 -0.1829
0.04995 -0.2074 0.05000 -0.2080
0.06241 -0.2187 0.06252 -0.2432
0.07497 -0.2174 0.07503 -0.2285
0.09999 -0.2388 0.10003 -0.2395
0.14992 -0.2607 0.15000 -0.2613
0.19982 -0.2666 0.19997 -0.2742
0.25005 -0.2734 0.25013 -0.2779
0.30003 -0.2707 0.30007 -0.2742
0.34976 -0.2484 0.34993 -0.2534
0.39977 -0.2192 0.39985% -0.2156
0.44979 -0.1896 0.44995 -0.1946
0.49979 -0.1612 0.49987 -0.1650
0.54980 -0.1345 0.55004 -0.1426
0.59976 -0.1055 0.59992 -0.1126
0.64978 0.64995 -0.0847
0.69982 -0.0580 0.69990
0.74982 0.74990
0.77477 -0,0197 0.77489 -0.0236
0.79984 -0.0061 0.79977 -0.0112
0.82478 0.0017 0.82485 -0.0048
0.84978 0.0131 0.84985 0.0096
0.87483 n.0279 | 0.87483 0.0238
0.89983 0.0404 0.89991 0.0374
0.92483 0.0554 0,92490 0.0512
0.9498 0.0713 ' 0,94993 0.0720
0.97482 0.0972 [ 0.97393 0.0961
0.987138 0.1100 . 0.98744
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*’ Table 1 teentinued)
I SURFACE PRESSURE BLSTRIBUTION
}r A = 28 degrees, M. = 0.4, 1 = ~2 degrees
]
) ]
- Upper surface Lower surface
; ’ x/c Cp x/c Cp
0.00000 0.5572
0.00018 0.7636 0.00022 0.3039
0.00065 0,8080 0.00073
0.00145 0.8061 0.00145 -0.0087
0.00247 0.00242 ~-0.2381
0.00347 0.7132 0.00347 -0.3447
0.00467 0.6514 0.00466 -0.4842
0.00591 0.5982 0.00585 -0.5109
0.00725 0.5514 0.00719 -0.5129
0.00865 0.5098 0.00860 -0.5168
0.01039 0.4640 0.01024 -0.5377
0.01244 0.4147 0.01229 -0.5825
0.01456 0.3705 0.01440 -0.6044
0.01875 0.3059 0.01857 -0.6020
0.02699 U.2099 0.02690
0.03745 0.1431 0.03762 -0.5448
0.04995 0.0735 0.05000 -0.5167
0.06241 0.0431 0.06252 -0.5154
0.07497 0.0124 0.07503 -0.4815
0.09999 ~-0.,0351 0.10003 -0.4704 '
0.14992 -0.0933 0.15000 -0.4406 :
0.19982 -0.1248 0.19997 -0.4245 ",
0.25005 -0.1488 0.25013 -0.4086 4
0.30003 -0.1624 0.30007 -0.3887 &
0.34976 -0.1533 0.34993 -0.3528 M
0.39977 ~-0,1357 0.39985 -0.3012 ;
0.44979 -0.1166 0.44995 -0.2687 %
0.49979 -0.0962 0.49987 -0,2309 '
0.54980 -0.0772 0.55004 -0.1994 &
0.59976 -0.0558 0.59992 -0.1627
0.64978 0.64995 -0.1302
0.69982 -0.0216 0.69990
0.74982 0.74990
0.77477 0,0097 0.77489 -0.0536
0.79984 0.0190 0.79977 -0.0381
0.82478 0.6250 0.82485 -0.0277
0.84978 0.0333 0.84985 -0.0111
0.87483 0.0440 0.87483 0.0055
0.89983 0,0532 0.89991 0.0230
0.92483 0.0657 0.92490 0.0393
0.94983 0.0777 0.94993 0.0629
0.97482 0.0979 1.97443 0,0915
0.987138 0.1101 0.98744




Table |

(continued)

SURFACE PRESSURE DISTRIBUTION

" = 20 degrees, MN = 0.675, « +2 degrees
1
Upper surface Lower surface
x/c Cp x/c Cp

0.00000 0.8314

0.000!8 0.5737 0.00022 0.9554
0.00065 0.2901 0.00073 0.9896
0.00145 0.1656 0.00145 0.9717
0.00247 0.00242 0.9205
0.00347 -0.2148 0.00347 0.8484
0.00467 -0.3729 0.00466 0.7739
0.00591 -0.4506 0.00585 0.7172
0.00725 -0.4909 0.00719 0.6627
0.00865 -0.5119 0.00860 0.6138
0.01039 -0.5046 0.01024 0.5613
0.01244 -0.5653 0.01229 0.4897
0.01456 -0.6084 0.01440 0.4310
0.01875 -0.6602 0.01857 0.3570
0.02699 0.02690

0.03745 -0.7018 0.03762 0.1646
0.04995 -0.7487 0.05000 0.0926
0.06241 -0.7968 0.06252 0.0204
0.07497 -(.68h9 0.07503 -0.0088
0.09999 -0.7003 0.10003 -0.0646
0.14992 -0.6876 0.15000 ~0.1326
0.19982 -0.6573 0.19997 -0.1886
0.25005 -0.6412 0.25013 -0.2234
0.30003 -0.6037 0.30007 -0.2421
0.34976 -0.5332 0.34993 -0.2308
0.39977 -0.4426 0.39985 -0.195]
0.44979 -0.3841 0.44995 -0.1735
0.49979 -0.3203 0.49987 -0.1433
0.54980 -0.2677 0.55004 -0.1200
0.59976 -0.2157 0.5999: -0.0891
0.64978 -0.1650 0.64995 -0.0605
0.69982 -0.1230 0.69990

0.74982 0.74990

0.77477 -0.0569 0.77489 0.0077
0.79984 -0.03h8 0.79977 0.0204
(.82478 -0.0178 0.82485 0.0285
0.84978 0.0017 0.84985 0.043]
0.87483 0.0237 0.87483 0.0572
0.89983 0.0455 0.89991 0.0716
0.92483 N.0685 0.92490 0.085h
.94983 10.0Y 3R 0.94993%3 0.1063
(0.97482 0. 1281 0.97443 0.1324
N.u8738 0. 135A 0.98744
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Table | (continued)

SURFACE PRESSURE DISTRIBUTION

A = 20 degrees, MN = 0.675, o, =0

N
Upper surface Lower surface
x/c Cp x/c Cp

0.00000 0.9916

0.00018 0.9508 0.00022 0.9329
0.00065 0.8449 0.00073 0.8395
0.00145 0.7424 0.00145 0.7282
0.00247 0.00242 0.5774
0.00347 0.4779 0.00347 0.4401
0.00467 0.3613 0.00466 0.3278
0.00591 £.2894 0.00585 0.2618
0.00725 0.2265 0.00719 0.2105
0.00865 0.1818 0.00860 0.1664
0.01039 0.1417 0.01024 0.1096
0.01244 0.0875 0.01229 0.02&8
0.01456 0.0358 0.01440 -0.0319
0.01875 -0.0331 0.01857 -0.0928
0.02699 -0.1303 0.02690

0.03745 -0.1776 0.03762 -0.2222
0.04995 -0.2493 0.05000 -0.2655
0.06241 -0.2968 0.06252 -0.3232
0.07497 -0.2818 0.07503 -0.3277
0.09999 -0.3265 0.10003 -0.3502
0.14992 -0.3697 0.15000 -0.3763
0.19982 ~-0.3373 0.19997 -0.4024
0.25005 -0.4040 0.25013 ~0.4144
0.30003 -0.4011 0.30007 -0.4123
0.34976 -0.3653 0.34993 -0.3762
0.39977 0.39985 -0.3173
0.44979 -0.2682 0.44995 -0.2785
0.49979 -0.2231 0.49987 -0.2338
0.54980 -0.1870 0.55004 -0.1981
0.59976 -0.1416 0.59992 -0.1568
0.64978 -0.1016 0.64995 -0.1165
0.69982 -0.0702 0.69990

0.74982 0.74990

0.77477 -0.0175 0.77489 -0.0256
0.79984 -0.0024 0.79977 ~-0.0089
0.82478 0.0129 0.82485 0.0032
0.84978 0.0292 0.84985 0.0218
0.87483 0.0478 0.87483 0.0409
0.89983 0.0647 0.89991 0.0595
0.92483 0.0854 0.92490 0.0783
0.94983 0.1051 0.94993 0.1044
0.97482 0.1366 0.97493 0.1348
0.98738 0.1534 0.98744

™




A = 20 degrees,

Table

}

(continued)

SURFACE PRESSURE DISTRIBUTION

bk = 0.675, «a

N

- 2 degrees

Upper surface

Lower surface

x/c¢ Cp x/c Cp
0.00000 0.7819
0.00018 0.9499 0.00022 0.5366
0.00065 0.9945 0.00073 0.3460
0.00145 0.9806 0.00145 0.1788
0.00247 0.00242 -0.0617
0.00347 0.8670 0.00347 -0.2609
0.00467 0.7970 0.00466 -0.3999
0.00591 0.7352 0.00585 -0.4564
0.00725 0.6826 0.00719 -0.4782
0.00865 0.6368 0.00860 -0.4968
0.01039 0.5874 0.01024 -0.5421
0.01244 0.5274 0.01229 -0.6369
0.01456 0.4750 0.01440 -0.7066
0.01875 0.3963 0.01857 -0.7478
0.02699 0.2802 0.02690Q
0.03745 0.1982 0.03762 -0.7589
0.04995 0.1082 0.05000 -0.7565
0.06241 0.0447 0.06252 -0.8042
0.07497 0.0268 0.07503 -0.7692
0.09999 -0.0421 0.10003 -0.,7151
0.14992 ~-0.1242 0.15000 -0,6891
0.19982 ~0.1716 0.19997 -0.6717
0.25005 -0.2100 0.25013 -0.6519
0.30003 -0.2297 0.30007 -0.6165
0.34976 0.34993 -0.5434
0.39977 0.39985 -0.4552
0.44979 ~0.1613 0.44995 -0.3958
0.49979 -0.1315 0.49987 -0.3338
0.54980 -0.1060 0.55004 -0.2845
0.59976 -0.0740 0.59992 -0.2283
0.64978 -0.0433 0.64995 -0.1778 |
0.69982 ~-0.0209 0.69990 i
0.74982 0.74990 |
0.77477 0.0184 0.77489 -0.0642 |
0.79984 0.0289 0.79977 -0.0425 |
0.82478 0.0392 0.82485 -0.0259
0.84978 0.0511 0.84985 -0.0029 '
0.874583 0.0643 0.87483 0.0198
0.89983 0.07%0 0. 899491 0.0431
.92483 0.0948 0.92490 0.0655 '
0.94983 0.1119 0.04993 0.0956
,97482 N, 9nY 0.97493 0.1296
0,487 18 0.1527 0.98744
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A= 20

Table 1

(continued)

SURFACE PRESSURE DISTRIBUTION

degrees, b%

= 0.4,

N

+2 degrees

Upper surface ’ Lower surface
x/c Cp x/c Cp

0.00000 0.6726

0.00018 0.3451 0.00022 0.8538
0.00065 0.0168 0.00073 0.9161
0.00145 -0.0956 0.00145 0.9144
0.00247 0.00242 0.8721
0.00347 -0.4608 0.00347 0.8055
0.00467 -0.5820 0.00466 0.7331
0.00591 0.00585 0.6746
0.00725 -0.6435 0.00719

0.00865 -0.6371 0.00860 0.5734
0.01039 -0.6061 0.01024 0.5174
0.01244 -0.6415 0.01229 0.4472
0.01456 -0.6576h 0.01440 0.3908
0.01875 -0.658i 0.01857 0.3185
0.02699 -0.6583 0.02690

0.03745 -0.6120 0.03762 0.1382
0.04995 -0.6084 0.05000 0.0748
0.06241 -0.5783 0.06252 0.0191
0.07497 -0.5564 0.07503 0.0034
0.09999 -0.5352 0.10003 -0.0480
0.14992 -0.5081 0.15000 -0.1083
0.19982 -0.4779 0.19997 -0.1491
0.25005 -0.4621 0.25013 -0.1739
0.30003 ~-0.4390 0.30007 -0.1870
0.34976 -0.3965 .34993 -0.1786
0.39977 -0.3334 0.39985 -0.1508
0.44979 -0.3004 0.44995 =-0.1360
0.49979 -0.2550 0.49987 -0.1132
0.54980 -0.2190 0.55004 -0.0938
0.59976 -0.1774 0.59992 -0.0713
0.64978 -0.1380 0.64995 -0.0497
0.69982 -0.1069 0.69990

0.74982 0.74990

0.77477 ~-0.056] 0.77489 0.0056
0.79984 -0.0397 0.79977 0.0172
0.82478 -0.0261 0.82485 0.0208
0.84978 -0.0095 0.84985 0.0336
0.87483 0.0087 0.87483 0.0464
0,89983 0.0289 0.89991 0.0582
0.92483 0.0494 0.92440 0.0692
0.94983 0.0728 0.94993 0.0867
0.97482 0,1052 0.97493 0.1128
0.98738 0.1235 0.98744

45




Table 1 (continued)

SURFACE PRESSURE DISTRIBUTION

A = 20 degrees, MN = 0.4, 0o, =20

N
! Upper surface Lower surface
"‘ x/c CP x/c Cp
0.00000 0.9207
. 0.00018 0.8729 0.00022 0.8638
‘ 0.00065 0.7546 0.00073 0.7685
F 0.00145 0.6442 0.00145 0.6526
0.00247 0.00242 0.4980
J 0.00347 0.3729 0.00347 0.3621
0.00467 0.2570 0.00466 0.2551
3 1 0.00591 0.1909 0.00585 0.1920
0.00725 0.1327 0.00719 0.1475
0.00865 0.0956 0.00860 0.1069
0.01039 0.0598 0.01024 0.0562
0.01244 0.C133 0.01229 -0.0136
0.01456 -0.0282 0.01440 -0.0637
0.01875 -0.081i2 0.01557 -0.1103
0.02699 -0.1548 0.02690
0.03745 -0.1855 0.03762 -0.2040
0.04995 -0.2343 0.05000 -0.2313
0.06241 -0.2350 0.06252 -0.2673
‘ 0.07497 -0.2451 0.07503 -0.2686
0.09999 -0.2701 0.10003 -0.2738
0.14992 -0.2938 0.15000 -0.2951
0.19982 -0.2986 0.19997 -0.3075
0.25005 -0.3068 0.25013 -0.3119 ‘
0.30003 -0.3041 0.30007 -0.3081 :
0.34976 -0.2775 0.34993 -0.2839 :
0.39977 0.39985 -0.2415 ?
0.44979 -0.2106 0.44995 -0.2159 . 8
0.49979 -0.1758 0.49987 -0.1830 ' .
0.54980 -0.1504 0.55004 -0.1549 i
0.59976 -0.1143 0.59992 ~0.1250
0.64978 -0.0830 0.64995 -0.0939
. 0.69982 -0.0597 0.69990
‘ 0.74982 0.74990
0.77477 ~0.0171 0.77489 -0.0228
0.79984 -0.0049 0.79977 -0.0091
0.82478 0.0052 0.82485 -0.0018
0.84978 0.0194 0.84985 0.0145
0.87483 0.0344 0.87483 0.0298
0.89983 0.0488 0.89991 0.0460 .
0.92483 0.0665 0.92490 0.0607 = /
0.9498° 0.0857 0.94993 0.0847 <
0.97482 0.1144 0.97493 0.1134
0.98738 0.1312 0.98744




Lr Table 1 (concluded)

SURFACE PRESSURE DISTRIBUTION

‘ A = 20 degrees, MN = 0.4, ay = -2 degrees
Ty Upper surface Lower surface
& i x/c Cp x/c Cp
: 0.00000 0.5957
[ 0.00018 0.8289 0.00022 0.2992
u 0.00065 0.9086 0.00073 0.0853
{ 0.00145 0.9174 0.00145 ~0.0862
- 0.00247 0.00242 -0.3304
'J 0.00347 0.8257 0.00347 ~0.5039
0.00467 0.7603 0.00466 ~0.6051
L ] 0.00591 0.6996 0.00585 -0.6316
: 0.00725 0.6474 0.00719 -0.6293
0.00865 0.5992 0.00860 ~0.6321
0.01039 0.5523 0.01024 -0.6509
f 0.01244 0.4940 0.01229 -0.6999
0.01456 0.4439 0.01440 -0.7240
0.01875 0.3689 0.01857 -0.7138
0.02699 0.2593 0.02690
0.03745 0.1803 0.03762 -0.6408
; 0.04995 0.1007 0.05000 -0.6153
* 0.06241 0.0594 0.06252 -0.6167
0.07497 0.0305 0.07503 -0.5792
0.09999 -0.0270 0.10003 -0.5388
0.14992 -0.0945 0.15000 -0.5077
0.19982 -0.1301 0.19997 -0.4885
N 0.25005 -0.1588 0.25013 -0.4672
0.30003 -0.1740 0.30007 -0.4436
i 0.34976 -0.1641 0.34993 -0.4008
; 0.39977 0.39985 -0.3438
g 0.44979 -0.1245 0.44995 -0.3041
. 0.49979 -0.1014 0.49987 -0.2607
1 0.54980 -0.0839 0.55004 -0.2233
’ 0.59976 -0.0580 0.59992 -0.1835
f 0.64978 -0.0328 0.64995 -0.1443
b 0.69982 -0.0175 0.69990
! 0.74982 0.74990
) 0.77477 0.0153 0.77489 -0.0568
F 0.79984 0.0249 0.79977 -0.0395
b ‘ 0.82478 0.0324 0.82485 -0.0294
b 0.84978 0.0426 0.84985 -0.0094 ‘
f 0.87483 . 0.0544 0.87483 0.0095
[ 0.89983 0.0650 0.89991 0.0292
0.92483 0.0781 0.92490 0.0481
' 0.94983 0.0929 0.94993 0.0744
‘ 0.97482 0.1172 0.97493 0.1077
: o 0.98738 0.1310 0.98744
. >
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sk SOIEE

T

i

F_
K
i
i
f

A

x/c
z/c

0400014
0.,00015%
0,00017
0400018
0,00020
0.00023
0,000¢28
0400032
0400035
0400039
0.0004¢
0.00051
0.00061
0,00071
000084
0.00093
0,00106
0400119
0,00133
G.00158
0,00179
0,00197
0,00220
0.,00239
0,00260
0,00279
0400297
0,0031¢6
0,00337
0.,00358
0.,00370
0.00386
Ge003%99
0,00410
0400423
Ue0U4LLY
04004062
Qe0048Y
0400510
0.00%30
0.005506

0.280
U
u/ b

045409
045563
Oe5042
045803
0e5906
Oetldé
06352
0e6444
0e6544
Qebb4?
Qeb6763
0.6891
047065
047258
07430
0,7555
047720
047897
045040
Oe8317
0.8572
0.8729
O.5B84
049069
09255
049392
049531
0e9656
049752
0.9844
049871
0s9912
0.9936
049950
0e9965
0.998¢
0e9947
049998
140000
049999
140000

*Table 2

BOUNDARY LAYER AND WAKE PROFILES

A = 28°, My = 0.675, .o

N

+2°

MEASUREMENT 1

Constant (C ) = -0,5750
PP

MEASUREMENT 2

* The data in Table 2 are available on 8-hole paper tape.
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Table 2 (continued)

- BOUNDARY LAYER AND WAKE PROFILES
[s] [} .
A= 287, MN = 0.675, ay = +2” (continued)
b x/c = 0,814 MEASUREMENT | x/c = 0,814 MEASUREMENT 2
' X/c = 0,814
o o [+ o o] o
z/e u/U_ (c) B z/c u/u_ (C) B o
i P PP Y o P p’p M
t 0400031 044857 «0,0385 Te3T =5426 ~24bb 000038 065199 <0,0417 Tel8 3,78 =1,430
* 0s00054 0s5140 =0,0228 Teld =5,01 =2437 04000177 0s5988 <=0,0227 6e81 4eBBT =1415
' 000076 045268 <«0,020% 6e96 =4,98 <2,28 0«00135 0¢6324 =040226 6el2 5409 <«0e91
0400098 045651 «040170 6076 =5401 «=2¢20 0400175 066512 <=0.0230 6400 5¢19 =047
0400154 045974 <=0,0119 6010 =4e77 <1497 0400194 066522 «040239 5,87 5¢32 “0.67
0.00188 06207 <«0.0119 5093 «hob2 «le83 000233 Qe6673 «040201 5635 5681 =0,51
04002133 046403 «0.0117 Sebbd =hed5 aleb65 0e 00253 OebB8l6 =060212 5.217 5¢89 ~0443
| 0e00267 046547 <«0,0090 553 =4426 =1452 000282 06929 =0.0223 Sell 605 =0,3]
Qe00278 06627 =0,0093 563l =4404 =lso? 0400310 0+7030 =040206 4eB4 6e30 =0420
0.003)2 046756 <=060059 5¢15 =3,90 =133 0400367 0eT143 =0,0201 4e56 657 =0405
0400379 046992 «0,0054 4469 =34406 «~le06 0400393 0e7301 <040198 4e22 6090 Oslé
. VeU04AE O0sT266 <«0.0044 beld =2497 <0670 000430 OeT74l4 <=0.0184 3.99 Tell 0429
000546 Ge7536 =0.0033 3672 =2056 <0440 0¢00458 067530 <=040197 3,79 T30 Oet6l
0400601 07726 <«0.0030 330 =2417 =0420 0600495 0e7659 =040]98 3406 Te43 0e%6
Ue000633 047929 =04,0059 3.02 =1.,89 =0,08 000532 067780 ~040192 3440 Te68 0.70
000709 048097 =0,00306 2468 =1459 Oel9 0+00569 Oe7891 =040186 3,13 Te93 0.83
0000774 08308 =0,0053 2e36 =128 Oe43 0.00615 Oe8Q068 =0,0174 2489 8el? 1400
De0B28B 0eB8470 =0,0036 212 =1.06 Oeb3 000698 0e8406 =040201 2e31 Bel4 130
0.00882 048594 «0,0006 le93 ~=0,83 083 000834 00,8733 =~0.0213 l+68 Feldb l1e80
0eQL957 008836 =0,0016 Le%3 =0450 1s10 000941 069012 =040239 le26 975 2420
0e01045 049093 =0,0039 lel8 =0.17 Le43 0+01048 009296 =040279 0eB88 10,13 2459
0401157 069372 =060031 0e73 0e27 LeB3 0.0l164 069547 =0,0299 0e52 10048 3,01
0s01268 0e9584 =0e0042 051 Oe48 2e2% 0.01278 069749 -040338 Qe28 10472 3eb2
0.01368 09744 =0,002]) 022 De76 2+61} 0.01400 09888 «04,0333 010 10491 3487
0s01474 00,9876 =0,0018 0el2 Qeli& 3.00 0e¢01493 09943 =040349 0400 11402 “e22
0.01575 009940 0.0014 0402 0e96 3.37 0.0l607 049984 =0,0357 0402 11402 4e63
Oes0L067 Ve 9976 060036 =0404 103 3.70 0401700 009994 <=0e0367 =0402 11408 “e96
001807 069995 040060 =0,02 102 LYY3N 0.01834 069997 <040384 <0612 11,20 5e45
001955 06,9999 060039 «0,13 lelée 4eT5 0.01926 1¢0000 -040390 0404 11415 5479
. 0.02090 0e9998 040034 =041 1420 5¢25 002040 140000 <040406 <0405 11419 6¢20
0602177 1,0000 00028 <«0,10 lelB 557

o~
O
[=]
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x/c

z/c

0,00038
0400038
0.00081
0.00124
0.00156
0.00199
000209
0400250
0400322
0400413
0e 00494
Ge0052¢4
0.00595
0.00645
0,00705
0,00754
0400793
0.00852
0,00940
0.01048
0.01140
0,01234
0.01348
0,01532
0,01669
0402050
Qe02147
0602255

0.903
U
u/ b

Q.4818
044835
0.5330
045712
0.5927
Ceblel
Qe.6187
Qe6346
046639
046906
OeT1506
0e7293
0s7476
047623
0.,7782
0.7927
0.8036
0,8195
0.8439
0.8712
0.8959
Q.9181
0.9410
09717
0.9859
0,9995%
1.0000
1.0000

x/c = 0.986

0e00044
0.00122
0400190
0s00239
0,00307
0400355
0400412
0600450
0,00497
0e00554
Ge0Ub39
0400743
0.00830
0.00917
Q.0lv23
0,01129
0.0121%
0e01499
0.01627
Qe017364
Ve01820
0.01927
0401936
0e01Y75
0,02003
0e0C0O13
0402032
QesU2041
QeU2077
0e0¢13})
OsU2140
0.02185
V2194
0e0¢238
Oe022065
Qe02¢74
0.0¢310
Geti2372
0.02425%
002584
0e0¢ 43

0.4499
045285
0e5688
0.5898
0.6127
046292
[*PYTI-1}
0.6599
U,06718
Q.6867
0.7106
0,738¢
Oa7624
C.7870
Q.8127
0.8347
Ne8552
0.9189
Qe9426
0s9504
0.96986
0.9815
0,9824
0,94829
0,9857
009871
0e9872
0.9886
049904
0,9930
049935
0,9947
Qe9948
Ve¥9%86
Qe9968
09974
0.9978
e 9985
0.9988
009997
1,0000

Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

(o}

A =28, M = 00675, o =

N

+2° (continued)

MEASUREMENT 1

o] (o]

() 8 Y
PP

0.0383 TeG4 =4474
040379 Te94 =448
040482 T.58 <=5.26
Ge0493 Te2é4 =5.21
0e0525 6487 <=4486
040524 6,82 <=4,084
0e0553 6453 <=4e57
00582 6e34 =4,40
00584 5,85 <«3.96
0+0584 531 <3449
0¢0594 4¢87 <-3,.10
040609 445 =2470
040593 4olT =2446
040592 3,82 «2.1¢
0.0585 3448 ~le8¢
040599 3s23 ~lebl
040613 3.08 =1le48
060631 2,81 =le2¢
040620 2440 =0.87
040632 le85 =0,37
040617 lea8 =0,06
0.0605 1,01 0440
040568 0,72 0466
0.0510 0,29 1,05
0.0496 0,16 iele
0e¢0412 -0,08 1.38
040427 =0,12 le42
040429 =0,19 1e50

MEASUREMENT 1

Qel26b
0+1334
01359
Oel366
Qel3a?
Qelia?
0e1339
Oel349
0el357
0el366
01357
Oel360
Qellel
Qel3e?
Uelded
Oel316
Oe 1287
Gel207
01159
Gell23
Cell32
Oell08
041020
041096
0+1103
QelO67
Oellald
Oel082
041099
Qe l094
Qelll2
0.1077
0el140
0el054
Oellas
0elu97?
001096
0e 1080
0+1096
01100
Oe1101

1le58
1097
10619
Y44
8491
8438
T.88
Te54
Te26
6495
6425
5445
be87
hel2
3461
Je21
2175
1+39
1.08
Qe9¢
Qe62
027
Q&S
0e38
0427
Q.35
Oelo
Q.20
0e13
007
0.03
0.08
=0+04
0013
0.04
0e04
-C.02
=04008
=0.12
=0slé
=0el7

~lle78
=11e53
=10481
~10.10
~9463
=9el4
=8468
=8437
=8.12
-7.85
=720
=betd
~5.93
=523
=heb
wbhob]
=3.98
=2470
=24l
«2430
=le99
=lebd
~le82
=175
~lebd
=lel2
=1¢53
=1e57
=149
=lets
=le40
=le45
=1e32
=le50
=le4Q
=le%0
~1e¢33
=lel9
-1.21
“lel?
“lel0

-0.89
=0489
~0471
=0e54
=04l
=023
=019
=002
0+27
0465
0.98
lel0
1437
1.56
le78
1497
2.12
2¢3%
2068
3.08
3642
3.77
4el9
«e87
537
6677
Tel2
1.52

=0ebb
-o.oa
Q.26
050
Oe84
1.08
1437
l1e56
179
2403
2037
2479
3415
3.50
3.93
boldh
4eb8
579
6427
6467
7+00
Teal
Tebt
Te59
Te70
Tel4
Te81
Tebé
Te97
8e17
8.21
He38
844l
8458
de68
8.71
8484
9.08
9.28
9.87
10e4?

x/c = 0.903 MEASUREMENT 2
A ———
o
z/le wfu_ (c) 8% °
p PP

0.,00035 Qeb724 00384 T«85 501
0400045 Qe4B44 0+0404 Te17 6072
0.00053 045067 040404 Te69 6401
0400062 0451006 0e0488 Teb1 §¢79
0400080 045337 040535 Te4b 5692
0,00117 Ge5636 0.0550 Telé 599
0.00162 0e5922 040573 678 6432
0.00180 046059 0.0581 6060 6e49
000270 046465 040601 5097 Te06
0400306 046640 040607 5466 Te35
0.00324 06601 040601 5¢74 Te25
0400360 0e6707 0+0608 5450 Teal
000378 0e6852 000624 509 Te87
0400405 046933 040604 5e22 773
0400432 047027 00626 475 8e18
0400467 0.7118 0.0628 4ebl 8430
0.00512 0e7251 040642 429 8459
0400548 QeT344 0+0633 4elb 8.70
0.00575 0eT427 040642 3.95 8490
0400611 0s7524 040635 3495 8.89
0600647 067639 0e0647 3464 9418
0400682 QeT727 0¢0642 3e? 9033
0.00727 047851 0.0646 3,39 9039
0.00807 0.8151 00642 2465 10010
0400931 0.8435 0.0620 2¢19 10451
0.01029 048675 040605 1486 10481
0.01126 Ge8930 00573 le4l 1le22
0e01231 049173 040537 1405 11456
0401336 09399 0e0490 070 11489
0.01450 049607 040451 Oeé4 12413
0.01536 0.9736 040423 Qo4 12432
0401643 0.9846 040393 0e23 12433
0s01724 0,9910 0.0375 Gel8 12437
0401841 049963 040390 <0406 12461
0401922 0,9982 040375 002 12452
0.02027 049997 040382 =002 12057
Q.02120 049997 040382 <0410 12467
0.02180 049999 060391 «0elé 12,71
0.02247 09999 000389 <0404 12462
0402289 049998 060400 =0.03 12482
0.02330 10000 00387 0400 12460
x/c = 0,986 MEASUREMENT 2
0.000486 0¢4620 Gel203 12,11 =0,s32
0.00054 Qeé721 0e1224 12402 =0438
0400085 0450606 01286 11.68 <0.06
0400116 045321 001296 1leél 9e25
0400157 065549 041320 10.80 0.83
0e001 88 05690 Oel331 10641 1019
0400240 045901 Gel318 10620 1436
000342 0eb246 0+133) 8487 2ebl
0400443 0465862 01336 T91 3049
0.00543 06797 Oells3 Te26 4,08
0400643 047070 001333 6e45 4e83
0400743 07342 0e1335 5468 554
0400854 0e7613 041337 4e92 be24
0.009067 047925 041315 4e20 6491
0401048 0.81406 0el298 3454 Te53
001171 0e 8420 0el263 Jeld T.87
0s01262 048607 041237 2478 B8e21
0.01378 0.889¢ Osl215 2402 894
GeUl440 Ce9049 041206 1.83 911
Ues015%2 09271 Q1172 1+40 951
0401649 049463 Oelled 0«90 10000
0.01718 0.9563 Qell40 0.74 10414
0.01780 049650 Oell3s 0.7TL 10.16
0.01831 0.9704 O.1129 0459 10,28
0.01882 09747 01119 0e53 10431
0.01933 049834 Qellad 019 10.067
0401985 Oe9840 Oellle 0437 10448
0402035 0.9485 Osllde Qel6 10408
0402076 049900 01119 0e26 10459
0402096 0e9921 Oell52 Qelé 10471
Qe02127 009945 0sl147 <0404 10489
QeV2165 0e9953 01133 0e02 10.83
0e02222 049974 0e115] =0403 10488
0.02316 09991 Oell51 <0418 11406
040¢411 049999 Oel160 <0407 10.93
040¢533 10000 Oellol =0,09 10490

029
0033
0e36
0e40
0e48
0463
0.82
089
1le27
le43
1e50
1465
173
le84
1e96
2ell
2029
2043
2453
2467
2481
2495
3012
3,43
3.91
4e29
4eb5
505
5445
588
6420
6460
6490
Te33
Te63
8.03
8437
8459
8486
900
915

039
[P X ]
0e59
Oe74
Qo4
109
1435
le86
2435
2481
3.21
3e61
4e05
“e50
4e82
5.28
5463
607
6033
6e73
T«09
Tel4
Te57
Tel6
Te95
Bels
8433
851
8466
8473
8485
8e98
919
954
9.88
10433

790




Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES
A = 28°, M = 0.675, a = +2°

N (continued)
x/c = 1,010 MEASUREMENT | x/c = 1,010 MEASUREMENT 2
(s} [0} 0 o
z/c u/U  (C) o z/c u/u_ (C)
B, )y 8% v o« p pp B Y
=0.02134 10000 0el092 Ol Qeldd «5.79 ~-0.02008 1.0000 Uel234 0s07 10.84
=0.0¢124 1.0000 0el237 =0405 0e43 5,76 =0e019086 0e9997 Qel282 0407 10e82
=0,02094 09995 Oel219 0.03 0032 =5,66 «0.01945 069989 0s1133 Oe21 10464
=0+02033 069990 0el223 <=0.0} 0831l =5,48 001914 09995 0s1223 =-0402 10486
=04019%0 Qe9982 0el237 0.00 0e23 =5,422 ~0¢01893 069993 O0sll93 0e02 10.81
-0,01877 069965 O0el263 0402 Qelé =5,00 ~Ue0l84l 0.9974 0el32]1 -0410 10489
=0s0182% 069952 0e1281 =~0,401 Oel3d =4,.83 -0401820 049964 061193 0407 10069
-0.01762 049933 0el271 0405 003 ~4,064 -0.01789 0.9958 Coel3l7T =005 10479
-0401710 049905 0el2%94 =0.05 0409 <~4,48 -0s01715 0.9918 Gel2l0 O0el9 10e48
~0,01657 069864 041305 0405 =0406 =4432 -0,01l684 0s9495 0.1289 Oelb 10450
“0401605 049825 0s1337 0:09 =0 lé <4,l6 0601537 Qe9775 Qel268 0elb 10039
001564 09776 0e1375 Oeléd =0422 =4,04 =0e01445 Qe9643 01350 Oelé 10.35
=06s01317 0e9398 Qela?l 0e39 =0463 =3,30 =0s01352 Q09098 Oel374 Qe26 10417
-0.01224 0e9226 0el513 Osbb  =0e96 =3402 =0s01248 Q0.9309 041401 Qeél 9494
=0es01121 069023 Qe¢1535 OaT4 =109 «2472 ~0:0il65 Qe9112 Cel367 Qeb51 978
=0+00997 048760 Oel543 1el0 =1452 =2.35 ~0e01041 0488606 Qele26 0e57 9465
=“0400914 0.8532 Oel554 Lel? =lebéd =2,11 =0.00927 08608 0el452 Oe74& 942
=~0e00B3] 08286 Del5806 leb7 =1e98 =],87 =0.00844 Q8385 Oelas? Q.88 Fe2b
=0.00508 0e7459 01570 2e45 =3410 =0494 «0.00531 0e7521 Qelb12 185 8el13
-0,00383 047031 Oel564 3¢22 =349l «0.57 =0400353 Oeb6976 0.1520 PALY) Tebd
=0+00262 Oeb745 Qel1545 3668 =Goe4l =042l -0e0U251 046573 061529 34006 6080
«0.00192 0e6315 Qe1589 4elb =4e92 =0o01 «0e00192 Je0348 0el538 3e31 6653
-0000083 05713 Oela58 5099 <~6479 Qe3l ~0e00122 Qeb5978 0el533 3.87 5¢94
=0+00033 065275 01504 758 =B8440 De4b =0.00082 0«5680 0s1489 4490 4e90
0.00016 065201 Oel512 8,87 =9,70 Qe¢60 «000042 Qe54l6 Qelasl 6el3 3e65
0400066 QeB442 001427 10418 ~11,03 0073 04000186 Q5299 Qelé32 84069 106
0400120 0e5562 Oel468 10454 =lla4al 0487 0000068 Q5410 041420 10419 <=0e4b
0.00130 045596 Oelét2 10454 =ll44l 0490 Qes00108 De558¢% 0el40T 10664 <0492
QeU014] 0.5676 Oelé434 10439 =1[e26 Ue93 Q0e¢00149 Qe5770 Qeld2? 10473 =1.01
O.00184 045814 Qel443 10,58 -1l1.46 1.05 0.00170 Oe5823 Qal429 10462 =049l
000258 046043 Oeléeld 10439 =11430 le24 Qe0U202 065937 Qela3s 9497 =~0426
0600269 0e6067 Oelé78 9495 ~10.86 le27 0s00245 046079 0elaaQ 986 <=0e16
0.00290 Deb165% Delb50 9455 ~10e47 le33 0.00298 0006227 Qelés0 Qe43 Q27
000397 Qebo4s Qel4ld? 8eT2 <=9.617 1e61 Qe00395 Qo476 Oelal9 Be52 leld
0400450 046599 061450 8639 -9.3% leT6 0400501 046758 Os14306 Te17 190
Q.000618 Q.7009 Oel433 Te23 =844 2021 JdeQub28 Qe7080 Gel392 700 2ebé
0400816 Qe7458 Qelé39 5493 =6496 2476 000774 Qe7639 0el407 5.67 3e906
001117 048219 Oelidge 4e26 =5434 3.59 0400940 0.7866 Cell60 4e51 S5ell
001323 08695 Oel363 2498 =4405 4all 0«01106 Qeb226 Cel322 3.77 5083
Qe01la77 Oet974 Celd27 2440 =3447 4eb1 Oevl271 Oe.bble 0el258 2489 6e71l
0s01642 049291 Qeli2e leb63 ~2469 507 Q0s01374 Oe8830 0el1205 266 695
0601805 049563 Qel253 0e95% =~le98 Se 54 Oell692 [P TYL'] 0e1097 1435 8.28
0e01958 049753 Oel2l6 0e55 =1e54 5.97 QeCQ1806 Qe9643 0el075 104 8eb1
002099 049859 0el222 Ge26 ~1423 6e39 Qe02109 0.9872 0.1058 ['FL}] Q27
0e02272 049937 Oell?} 008 ~-1,00 690 0602343 0e9978 041089 =04l6 9495
0eD2467 00,9978 Oellbts <~0sl6 =0.b8 Te48 Je0l4b5 09997 0el1046 <-0e31 10el4
002705 0.9998 Cell53 =0,39 =0,35 Be23 QeU2537 0e9949 0e0991 <0413 Fe9Y
Oell2894 1.0000 Oellb3 =-0460 =0,03 B.83 Q0602715 1e00U2 041057 =046 10440
0602930 10000 01037 <~0e436 10041l

=3.20
-3.07
-3.01
-2491
=2+85
=2469
~2e62
-2¢52
=2430
=2+20
~1e75
“le4a?
-1+20
-0.89
=058
-0.27
0.06
0.31
1022
175
2406
2024
2eb4
2e56
2471
2485
2498
3.09
3.20
EXY{]
3435
deal
3.0l
3.87
“el?
4e52
4e94
Setl
5488
6e36
6466
Te60
811
8,85
9.58
9e96
1020
1079
11e5¢




Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFLLES

o ' o

=287, Mg = 0.675, oy = +2° (concluded)
x/c = 1,050  MEASUREMENT | x/c = 1,050  MEASUREMENT 2
z/c u/U_ (C) g° Y° o® z/c u/U_ (C) g%  4°

P PP p PP

-0402163  1,0000 040879 0420 0483 =-4498 ~0.01BY6  1.0000 041152 =-0.07 9467
<0402143 049999 040992 0406 0496 =-4492 -0,01857  U.999¢ 041216 =0,03 9459
~0402102 049995 040978 0407 0490 =-4479 -04018U7  0,9990  0,1145 =0422 9,73
-0,0204]1 049992 0e0959 0,07 0s83 =-4460 -0s01TT8 049982  Call27 =0417 9465
-0.01950 049989 040959 0404 0u76 =4432 -0401728  0.9970 041179 =0,25 9.68
-0401869 049978 040952 0407  0s65 =407 ~0.01699  Ue9966  0s1136 =0s12 9453
“0s01818 049972  0e0979 =0,01  0.69 =-3.92 -0.,01669 049947 041322 0,02 9+36
~0401757  0+9962 040926 0403 0,58 =3.73 -0.01600 049921 041135 =0.02 9.33
-0.U1695 049942 041015 =0402 0456 =3454 -Us01570  0,9897 041206 0,08  9.20
-0401655  0.9926 040928 0eld 039 =-3a4l -0.01438 049798  0.1087 0,15 9402
~0401592 049901 040979 =0.01  0.46 =3422 ~0401335 049697  0.1149 =0.05  9alé
=0.01550 0+9863 061028 0+0¢ 0s36 -340% -0.012%¢ 0e956Y Oellv 0,27 Bel4
-0.01508 0.9818 01033 0422 Uelé4 =2497 -0.0L151  0.9421  Oull4l  Gel5 8479
-0.01308  0,9607 041056 0sl8 0401 =2435 -0.01058 049224  0sl145 0433 856
-0601107 049305  Oelllé 0426 <0424 =1473 -0,00955 049043  0s1139 0,40 B39
~0e01000 049094 Cellll  0e4l =0e47 -le4l -0.00831  0.8798  0s1039  0.4f  B8e3l
~0.0090% 08875 Oe1133 040 ~0053 =lall ~0.00748 Oebble Gellad 0.40 8426
-0,00513 047972 041085 1425 =1s65 0409 ~0.00649 048391  0.1186 0,42 8418
-04003B0 047571  0el142  1e58 =2405 0450 -0.00452 047877 041158 0,77 7472
-04Up277  0s7306  Oellll 1498 =2¢51  0e8¢ -0.00293 047383  0.1145 1.13 7429
-0.,00036 046705 061072 3418 =~3.82  1a57 -0.00202  0s7109 041130 1462 6475
0400005 0eb634 OelOb8B 3¢35 =440l 170 -0.00141 Qo945 Qel133 1e91 [T
0400037 Oeb6581 Vel065 36467 =~4435 179 -0.00070 0s6794 001106 2e45 587
0,00047  0.65d7 0s2074 3462 =4430 1,82 -0.,00030  0,6695 0.1088 2,97 5,33
0400110 046503  0e1082 3,93 =-4463 2401 0,Uv0ll  0.6636  0.1006 3417  5.l2
0.0Ul52 Qeb4db Uel094 4el7 ~4o489 Zeln Qeuu072 0e6548 0.1087 .34 4e93
0.UDLB3  0.649% 041080 4435 =5.09 2424 0,00122 046540 041077 3,92 4432
0400214 046520 0s106L 472 =5.46 2433 0.00163 046523  0,1068 4413 4.12
0400225 046517 041078 4455 =5.30 2436 0400203 046572 041063 4,68 3455
0400297 06608 041049 5405 =5.u43 2459 0e0U226  0e658i 041065 4475  3e46
UeUG318 046639  0s1056 4492 =5,70 2465 0su0254 046570 041072 4458 3,63
0400340 046717 041051 5425 <6404 2471 0400295 046660 041057 4,95 3425
0s00412 046833 041039 5412 =5.93 2493 0.00335 046723  0,1065 5,13  3.06
0400475 046945  0el019 5408 =5,91  3.12 0.00436  0.6873 041057 4,93  3.23
0.06626 047301 041055  4e%d =5.85  3.58 0400528 07125 041069 5,00  3sl&
0600794 047726 0s0971 4438 =5.29 441l 04UUb42 047487 01054 4466 3446
0.ull08 048401 041010 3410 =4405 5409 0.00737  0.7704 041064 3,65  4¢45
0sU1459  0uvI02 000884 2400 =2498 6419 0.00960  0.80l1  0.1121 3412 4496
CeDlb33 Uev369 Uel968 le36 =-2432 beTu Qevl101 0.8387 0e1040 2ebb Seb2
0eJ1933 049759 040814  Ce65 =-1e58  Teby 0e04261 048705 041028 2.3 6405
0,UC0T8  Uw¥852  Ge0Y54 0437 =1427  8el6 0401351  048¥39 042013  lob> 6423
Qeued?5 Ue9333 UeQv33 Qel2 =0497 8e78 Ueul650 Qo457 0e1009 Ce89 Te24
De2448  0e9974  QeU94T =0417 =062 9434 0401961 049813 041037 Q.30 7491
Qettdbys Ce9995 UeQvlb =0e31 =0e38 10413 UelUl00n2 Jedt e Qe0F806 Qebt 707
Oe.L2ud0 1.0000 0e0945 =0442 <=Qoi8 10,73 Qel2312 0e9963 Vel08y ~0,08 8ol
Velc420 0e9983 Uel05%9 =0.19 8ed8
UeU2489  0.9983 041003  0.08  Be33
QeUcby0 10004 Uelll8 =030 8e88
04usl07 140000 041253 -0455 9435

-3.82
-3,69
=3.53
“3443
=327
-3.18
-3,08
=285
=2,7¢6
-2433
=200
~1le73
-le4O
=110
=077
-G.306
=0.10
0.22
Q.86
1e38
le68
187
2410
2elb
2437
256
2e72
2485
2498
3.04
3el%
3,27
3440
3.72
“e01
.38
489
54306
5.8
b.40
6.70
Teb68
8472
905
9.89
1025
10,68
11413
12458




062

Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

A = 28°, My = 0.675, ay =0

N

x/c = 0.280 MEASUREMENT 1
z/c u/U Constant (C ) =
p PP
0400016  0,5628
0,00014 045653
0400017 065947
0e00022 0,629}
0,00027 Q46566
0,00035 UebT94
0,00040 0ed927
040004% 047029
0,00060 047269
0.00071 Oa74T1
0,00085% Ds7645
0,00100 0eT855
0.00113  0.7990
0400128 Os81061
0.00lab  0,33%0
0,00165 Qs8539
0l.00180 048750
0,00204 048902
0400227 09094
OeUU2AS Qo935
0400267  0,94U5
D.,002484 Qev503
0,00307 Oe9666
0,00329 Ve97179
Ue003a9 Ue9837
Q,00U360 Os98178
04003069 Qe99US
0.00382 Oe99¢28
0,00390  0.9946
0,00396 Q0e995%0
0.00410 Ue9975
0.,00426 Os9988
O.U0&38 00,9993
0.,00450 Qev998
0.00462  Ue99vB
0400475 069999
0.00489 1.0000

x/c = 0,814
U
u/p

z/c

0.00031
0,00043
0.00088
0,00132
04001803
0,00210
0400243
000300
0.00322
000345
0.00378
0.00412
0.0043¢
0400535
0400568
0,00590
0400634
0.00665
0,00688H
0,00731
0.,00785
0.00904
0,01022
0401110
0.01222
0401368
0e01443
0.,01587
0e01698
001839
C.01986

05044
0,5237
045739
06095
Oe6l82
[*XX-117.1
0.6589
06860
046981
0e7067
0.7173
067302
0e7392
047700
0.780¢
0.7892
068038
Q48066
0.8224
0.8370
0.8519
Qel891
0.9222
0s9415
0e2654
09851
0e9924
09978
09993
10000
1.0000

MEASUREMENT |

()
PP
-0e0166
-040012
040065
QeOl1lé
Ge0130
0eQlb4
00157
Ge0182
Oe0181
00192
040170
040170
00171
040170
0.0190
0.0186
000191}
040198
0e0184
0e0201
040202
040184
060172
00172
Ge0152
0¢0162
Qe0l62
0e0197
0s0216
060237
040231

o

B

5403
495
be66
4627
4el5
3.96
3.85
3.56
3443
3,35
3,20
3.05
2494
2453
2443
2425
2.12
2407
1.88
l1e7l
1+50
1,09
0,78
0452
0.25%
0.07
0402
=-0.03
=040
-0.0%
-0,09

(o]
Y

=2+94
=290
=267
=2460
=2e48
=2433
=2+24
=197
-le86
-le78
=leb5
=1e51
~l.4l
=105
=0e96
=0e79
-0s68
~Ceb3
=0e45
-0e30
=0ell
Oe2t
0455
Oy
1+04
le21
le25
1430
lesl
133
le60

-0.3720

~2e47
~2e43
~2427
~2.10
~2.06
~1e81
~lebl
~lebd
~1e39
~le3l
~ls18
=105
~0e97
~0e60
~0e49
=0eal
-0e26
~0e22
~0.07
0.09
0427
009
fell
let2
l.82
2+33
2461
3.13
3453
4403
4.57

53

x/c = 0.280 MEASUREMENT 2
z/c u/U_ Constant (C ) = -0.3720
P PP

0.,0L014 Uedbbb
0,00015 Oaboyd
0s0u01LB Qo915
U000 DebU52
Ue000OCS Ceb0bC
Ve000£5 Oeb210
0.000¢7 Oeb329
0.000130 Ueb4db
UsUUQ 34 Ceb508
PRIV Ie Y Gebb4a7
0400038 Q6733
Ue00Q04 Qeb8T0
0e00051 047053
0.0UOTL Vo737
V00082 Oa7580
Vs L0UY] Uel742
Oe0LIUY GeTBBT
Qelull9 VebllUYS
0e0] 3] Qebeal
OeQUlu4 Qo383
VeLO160 Delbb3
V.00170 QeBULY
VelU1B4 Cett816
UsUCLY06 Qetivey
0000212 Oe900b
Geul223 Os916Yy
O.0U0238 Jeeb?
0.00251 Oevine
Oel0203 Os94ab1
Je002T3 0s9554
Jedu268 Jevo4s
009300 0e9714
UeUO3LE 0e9787
UelU3I2B Qe9ull
VeUC03y¢ Oevulsy
UeUU3Y7 Jev9ld
0600373 0e9Y42
Qsul3no VeYY066
0e003y8 Qe9975
0a004 12 [*ITT 3
UeU0430 Oeyyud
UeUVG4T Oev9ye
0e004b5 0e9999
VelU4B2 1.000¢
[{FYS TS 10000

x/e = 0,814

z/c

0400038
0.00087
0.00096
0.0013%
0400155
0400194
0+00206
000223
0400233
Ce00282
0400340
0400319
0400408
0e00445
Qe00%T3
0.00510
0e0 1557
0.00584
Ve OUbLT
veuLTET
O0eLLI%8
0.01113
De0l2068
Ve0liabs
QeVISGT
0.01679
Ve01778
QeV 1942
002074

u/u
P

0e5265
0.6059
Oet137
Oeb4le
Ds6475
0.6750
0.6189
O.6888
0+6922
0.7113
0e7336
0s7522
0e7610
0.7733
0.7356
0.7973
Oet104
O.8218
Oet508
O.86868
0e932¢
0a9653
0.98063
069965
Qo996
Cev991l
V9993
1+0000
1.0000

MEASUREMENT 2

)
PP
-0.0139
0.0068
0+0109
0.0069
0.0082
0.0111
040119
0.0122
0.0M18
040139
Ce0126
0.0112
0.0133
0e0149
040158
Qs0160
0s0149
040044
0.0122
G.0102
040051
0.0015
0.0020
0.0025%
00006
-0.0010
~0.,0041
=04004¢
-0,0027

BO

4457
4425
4el9
4404
3.72
3.69
3e48
3.52
3.36
3.19
2.88
2451
2458
2427
2e21
2e06
1e96
169
le40
099
0e54
0.28
0.06
=001
~0e04
=-0.08
-0sl2
-0412
-0.07

(¢}
Y

5459
Te77
Te55
Te57
T+69
T+91
8411
8.07
8421
8437
Be b0
9402
8494
9424
929
o2
9451
9+78
10.05
10443
10486
1le11
11431
11440
1le4e
1lea9
11455
11459
1157

o]
o
=le3l
-lel2
=109
=0.95
-0.87
~0e73
~0+69
~0e62
~0e58
~0s40
-0.18
0.01
0.08
0e22
0432
Oe46
Oeb2
072
i.01
le43
2403
2458
3,13
3.80
©420
400
4e95
Se54
6402
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x/c

z/c

0200044
0400071
0.00101
0.00120
0400198
0400227
000247
000295
0.00305
0400344
G.U0383
000440
0600544
0000658
0400733
0.00838
0400963
0+0104}
0,01175
Qe01297
QeQla25
0e01572
0601732
Qe0lnB7?
0402011
040095
0602113
Q002158
Qel2274
002416
0edB%63
0e02714
0e02HBb3

0.986
/U
%

DeleTbe¢
045106
0e545¢2
0e5616
066043
Oeb164
06233
Qo401
Oabb42
06591
Qe6733
00876
047204
0e7538
Qe7737
048035
Ge8379
0e8562
08892
Ce9130
0e9413
Oe9643
0.9836
09931}
0¢9970
Qe9982
049985
Oev989
0s9992
0e9996
1.00u00
Qe9998
1.0000

Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

0 (continued)

O
A=28", M. =0.675, o
MEASUREMENT 1 x/c = 0.903
z/c u/U
p
0.0003% OQeb97¢
Ueu00b& 05701
0600109 046030
0e00127 Oebltl
CallGLl54 Oeb3le
Oev0208 0s6583
000244 Qs6731
Cedu262 Ve6758
Je0U298 Oeb944
Gs0u307 Ueb9B3
000325 0s7052
0400334 047088
000379 0e7222
OeU0&33 067427
VeU0GTB 0.7530
0e00496 0s76¢5
DelUS32 Q0.7733
Qe 00559 Oelv3l
0.0U595 07926
CeQUb3Y 0 BU4Y
OeUubbt Qe8140
Do 00748 Qo837
OeuuBo2 0.8687
0e1022 049097
Oe0llol Qeale
Oe0130¢ 0490677
QeQloly Jeyull
Oe01583 09938
QeQlos? 0+95971
001777 Qev¥989
Veudl9c¢l 0e9999
0e0017 1.0000
MEASUREMENT 1 x/c = 0.986
(C ) [e] O (o]
p’p B Y a
0e12%0 Be0d =7630 =0448 000046 04859
Qel1332 TeBl =7eB! =0,35 Oe0u051 Qa4 935
Oel367 Tel6 =T.50 =-0,21 0.00062 0e5290
0el372 Te42 =76417 -0411 0400113 05552
Gel3s0 6eT4 =6456 026 0eU014é 0s5776
0e1403 bebs <-6428 0e40 Ce.0ULl?5 0e5943
041400 6e27 =6413 0469 0400257 Qeb¢92
Gelall 5095 =5.89 0.73 0e0L370 OesbbbY
0s1401 596 =5.87 Q.77 0e00530 Ga7141
Oel4les 5¢57 =551 0696 Qeulb70 0e7595¢
Oelal9 5¢36 =~5.31 lel5 Q.0U810 07949
0e1402 S5e¢12 <514 le42 0s00984 0eB434
Os1407 bedlh =4eb3 l.89 001080 Oe8696
Qel423 3.77 =3.93 2e35 O«0lly8 08957
Qelé2l 3449 ~3469 2eb6 Qe0l269 Ce916%
0e1393 2093 <~3.19 3.08 0a01625 0e9454
001371 2033 =2465 3e60 0s01541 Oe9044
0e1355 2e06 ~2442 3.90 Qetdita? Uev780
0.1307 leb3 =2.04 4egl Qe01766 0.9887
01273 1430 =1.78 be817 Ue01869 0.9937
Gel227 Qet2 =-1431 5430 001971 Cev971
Uelle? 0e51 ~le04 5«91 Ge01991 04971
Oello2 0el? =0.72 6451 002042 Ce9985
Qellas 0e06 =0s03 7.05 0e02172 +20000
041139 <«0.07 =0e50 Te506 0s02277 1,0003
Oellle =0410 -0es08 Ue02380 1,0000
Celll8 <=0ell <0405
Oellle =0408 =0449
Oslld4 =0.18 =~-0.39
0el129 =-0e24 ~-0431
Oelllé <0632 =0420
Oelllé ~0438 =0410
Oe¢lll8 <0434 =0409

MEASUREMENT 2

o]
S

Os0545 “4ed8 10611
0e0752 4023 Fe75
0+0786 3e92 987
0.0779 3.91 987
Q.Qu06 3.73 10.03
Ge0822 3453 |0.19
0.0780 3,48 10421
Ge0801 3.29 10.39
Ge0821 3.08 10458
Q.0817 3.10 10455
G.0826 3405 10460
0e0824 2¢94 10670
0.0847 2485 10476
0.083% 2450 1l.08
00824 2e36 11419
000850 2.33 1l.21
Qe0853 2el4 11.38
QeubOS 2002 11449
040875 185 1lleb4
0.0877 le67 1180
0e0756 163 1la.83
Cepnl8 133 12.09
0.0818 101 12436
040780 0eb3 124648
VeQ27 0e42 12485
0.0703 Gelé 13409
0slea8 0405 13415
Oedbdt 0,00 13.19
Je061l8 -0.01 13.18
040621 =008 13425
0eQbbs  ~0e22 13440
Ceut??T =0412 13.30

MEASUREMENT 2

0e1293 7.71 5404
Oel2v5 Te67 4s70
Oe1369 Te&2 “eb7
01400 7.39 4096
0.1407 6401 Se72
0.1332 676 5454
041405 6410 bell
0.1412 539 $e¢75
Qelal? 4438 T.64
041415 3.64 8430
0.1408 2492 8495
041352 2413 964
Oel3l6 le82 991
041273 le47 10421
Q1238 lell 10e54
0s1226 0«64 10498
Oel2ll 0450 11408
Oel2l2 0429 1le27
Oelll4 Cel? 11437
Os1187 0403 11450
O0e1187 =0.06 11457
Qell96 ~0.06 11457
061209 ~0ell lls62
0e1182 ~0,07 11458
Jel209 ~0el2 }les2
0e1216 -0405 114580

0.28
0439
057
064
0.75
0.97
1.41
Lel9
133
1637
lel
le48
lebb
1.87
2406
2413
2426
2436
2449
2465
24175
3,04
3447
4405
4e57
5409
5473
6el2
651
685
738
Te82

Ge38
Qe40
0455
0469
Qell4
0499
1e38
1492
24606
3e22
3.78
LYL N4
“e85
527
5460
bell
6453
6488
T35
Te73
8410
8e18
8+36
8483
9.20
9458
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BOUNDARY LAYER AND WAKE PROFILES

Table 2 (continued)

A =28°, My = 0,675, «

MEASUREMENT |

x/e = 1.010
z/c  u/u_ (C)

p p'P

~0,0229% 1.0000 Oel 306
=0,u2275% 1.0000 Ueldbé
~0a0/7¢35 Qe999y Vel257
=0.0¢205 0e99v8 Uel2bb
~0e0c1lba 069950 Oel 305
-0,02124 Ue9980 Uel295
~0,02104 0e9960 Oel276
=0,02084 De9977 Del322
~0eU2US4 07?909 Oell94
-0,02022 09960 0el305
-0,01950 Oe9932 Oel3e7?
~0601918 0e9920 0el1336
~0401908 Ce9909 Oelise
“0.01856 049865 Uelsvy
~04018465 QJ9801 Uellduy
~0s.01d04 Je98¢9 UelauQ
-0.uilbe 0e9707 Uelaly
-0.01710 Ue9733 Uelal?
=0,01605% 0s9564 Uelé4dd
“0e0La9 De9383 Os1515
=0.01410 049231 Oelbal
-0eu} 307 Ue904] Vel517
=0.01172 0,8701 Uel592
-0,01100 Qet513y Oel>79
=0.0U955 Qatl9g Oel5b9
-0.,0084} 0.7900 QelSu3
~0.0U096 0s7516 Oelbll
=0.00550 0e?l34 Oelba?
~0,00372 Gebb27 Ve lS5b%
-040022¢2 Deblag Oelnlv
=0s00093 Vebbul Oslbus
“0,u0V13 092417 Uelhsd
Ve0L056 Oe2410 Qald0y

Oe0UL9 0e6078 Geloal

VeQUIbe Ueb6b09 Qelh15

PRYFVEL ¥ | 0.7060 Usloywd

04000660 QsT153% velhad

Qeuuble 0a79060 Gelbid

Ueuuve2 Oeb310 Jelvul

Qeuill? Qed8619 Uelbo

Oe012b2 049050 Uelbob

Qsulale G327 Vel s

0.01001 Qe¥597 velits

Qa0 Tha Qa962 velday

Oeullse 0ev859 Uelsl4

Q01948 Qe v921 Ve l3¢h

UeeU59 Ue¥984 Ueldue

Qeucliy Ue9900 Jelc 0

Oeueeb2 Uev9v} Jelllu

Uel12407 l.00u0 Jeldsh

Oeulbe? 1.0002 Uellle

Qe0lBLO 10000 Usller

OeU2984 1.0001 Oele3s

0.03173 10000 Osllel

(¢]

8

“0el5
-0.10
-Oele
-0.10
=0.04
-0.03
~0+09
~0409
-0a01
~040¢
Q.04
0.07
0s08
Qell
Q.26
Cacl
Q.26
GelY
Oetss
Vet ?
LeUY
lal3s
leb?
2ol
AR )
Jela
LRy}
4et8
Sebts
Lol
Tel¢
Tels
1.014
6453
5450
el
3.1
Jeln
IXBE;
lebe
lals
Lebh
Gade
De3i
Veil
Ceud
~Gaeis}
~UsU3
-LeU7
~Ueiu
“Jdecd
“Ued 3
-0el
=0e2U

(o}

“0eUs
~Jel0
-UeOv
“Ueld
=025
~Ueld?
-Usd2
~Uel 3
~0e33
=031
“Us43
~0e4d
-0e50
“usbb
~uelQ
“Ueb?
-Cel5b
~vebl
~lels
~laat
~le71
~levwy
~<ed>
-Zebd
~3ebl
—3e7
LCEE -]
-5t
“bLatua
“1ev¢
~beb¢
-ded0
~lsov
“less
~tsdt
~Sawl
“h e
~daie
-sel!
P R
siete
it
“Uev s
-Letp
TUenYy
—ledy
~Lely
-oetl
Jeul
Led o
Uen?
ety
Call
Oe93

~6e80
~bel4
~bebl
~6eb51
-be 3
~6e206
-bsly
-b413
~6403
~5a93
~5.71
~5.061
=558
“5¢43
~5439
=527
-%¢14
ELTRL]
~4eb7
~hae33
~4alYy
~3478
-3437
=3ele
~ce3
~2eby
=levy
~ledb
-ieJb
“Jelh
=“Jes 0
«U+00
Gelt
Vel s
PEEA
lesc
-
P
<olu
Jeit
JetY
“ala
“eUU
Yeusd
530
Seti 3
Devd
belld
GabY
74217
Teg3
e 3u

8489
Feby

N 0 (continued)

Xfe = 1,010 MEASUREMENT 2
o (o]
z/c u/U c

/ /v, (), 8 Y
=0.0¢291 l1«0ubu 0el266 =0,06 10455
-Uell2b1l 1e0000 Qel243 0,00 1044v
~0e02200 De4998 Uel282 =0,17 1lUeb2
~UelZ1B0 Ue9y87 Uel296 =0s07 10450
=UsU2150 Oe99b3 Qeld5T =0.02 1043
-0eV¢080 0e998% 061227 «0,09 10446
=0.02070 0e997% Oek264 =~0,01 10437
“0eUc0uY Oe¥yls Del2b2 0002 10632
-0s020¢ 069975 Oel2s? 0.08 104206
=QeUcG1Y Ovy90? Gel263 0e01 10432
~0eUlvyy Ve99017 Oellis 006 10425
~0eU1l98Y De9%61 Oslial 0e06 10424
~0e01948 JerYnh JallT9 =0s0% 10¢32
=0sUibod Uerylé 0el260 =0.U6 10432
~0.Uibva Os9tby 0ele90 0e06 10a18
-JellBl2 Oevuol Uelebl 0e20 10402
~UeUiTy] (ST LYS Uellus Oel% 10406
~0eul700 Jaddly Usleve 0ee0 10.00
001717 Vevlvt Gel3sy Os04 10sl4
“Usvioy] Vet 1Y Usl2be 0.06 10411
~Cevlbouy Lawlll veldl? Q.28 Gets7
~vevibou CeYLNY Cellud Qe42 Yebt
~Uevituo Ueradl Cel3al Q456 9651
~usulgl Jewi !9 Jelbas Q.76 Yel5
~Jedting vetinia Velbdd 1+20 Be17
“Uevloie Jetuat velS516 l.67 Bel@
—Jdegunlt Getti7 3 Jelbe? 2457 T+30
~Jdeuully e Ut Velb29 2499 6s86
Ve .t 31 vel536 3045 bell
v - velv06 “e01 Sebl
el w2y UslS5y “eb8 5¢13
- NN velSTh Se6% belk
- e Jelb74 6al5 3eb4
R R B veldlé XT3 2496
- velSilL 7,22 257
- Uelaly Te40 2439
< Velwll Lev4 2eb?
e N e velSlo 6463 318
.- R Uelbeb 6432 349
e Tu Letwdt valab8 2460 hez2
et vt !y velaebl Se04 4e80
Cantiuy Tl Uelbve “ol9 556
seuut Y Lelnul UelaT2 3,70 belb
Veuu el PRIV velaBl 2.88 T.03
Jeuusis veBluy Jelude 2430 Teb3
Uelide s Ueoulo Vel 30 1.77 820
Jeulueu? UeBYUL Celila le29 Be7l
Ueul Sb¢ Cevch s usile? 'Ry 1} 9420
Jeuh il Gevwhet Usil99 Q0,49 Yeta
veullie vevlau Us 119 Q623 Yool
Ueulbyy ety Uelll9 Uel8 10411
DaUcULT ettty Uelllé =Ue03 10638
Oeucus? Oevvll 041091 0406 10435
0s02178 DeG994 Oellle ~0ell 10e56
Gelde 391 1e0G00Z Oellle 0,22 10479
Celdab0T 10004 041090 ~0430 11,06
Ue02900 1.0000 0e110§ ~0s4]l lle6i

55

=4eb8
4085
~4439
~4¢33
-4el3
4001
-3.97
~3491
-3s84
EETY-N
=3475
=3.72
=3.59
~3440
-3431
-3.18
-3.12
-3.02
~2090
-2eb3
=2e74
-2e&2
=2+08
=1e71
-1e¢30
-0e80
~0e38
=007
0e32
Gedb
Oe9
le22
1«51
l1.85
2404
PARY
2430
24417
2461
2e%¢
3eé25
3e58
3490
LYEY4
4o78
522
S5e60
6420
be67
T.21
7.78
Bel2

8429
8e69
9426
10410
11.08
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BOUNDARY LAYER AND WAKE PROFILES

Table 2 (continued)

A= 28°, My = 0.675, oy = 0 (concluded)

x/c = 1,050 MEASUREMENT |

z/c

-0402305
-0.02295
~0e02265
-0e02224
=0s0. 194
~0e0c143
-0.02102
~0402082
-06402071
~0.0¢041
-0.0¢021
=0.01920
-0.01899
-0.01838
-0.,01828
-0401787
=0.s01746
-0e.010685
-0e01571
~0401456
-0.01382
-0e01277
-0.01139
-0.,01054
-0.00937
~0400809
~0+0064653
-0400523
=0.00360
=0e.00203
=0.00088
0.0000%
0400078
GeOu2le
0400360
[£FYIIV].Y-Y.)
0e00UYT3
Owullos
0601264
OeU1428
Ca01582
0o} 125
0s01807
0401912
Ge02027
Oe02130
0,0¢244
[CPYPLY Y]
Osu2633
Oeulbly

u/U
P

1.0000
049999
049996
069993
0.9948
0+9986
V9977
049978
069978
069961
069957
069931
0.9918
Oe9808
De9886
0ev853
0.9817
049759
069620
0494066
0e9347
09165
Q.8871
08754
0+8460
UsB192
0.78%52
0.7508
07087
0s675%4
Ds6561
Ve6530
0e6509
Qe6745
Ue700606
0s7830
08520
Qe8850
09191
Qe94¢5
09650
Oe9794
0.9873
0e9920
0499063
09978
Qev988
0e¥996
1.0003
10000

(CP)P

00972
0s1010
061013
0e096S
0e1028
0+1009
Q040983
040987
01027
0el030
01004
D¢1080
041075
Qel0l6
00984
Cel065
0¢1055
01061
Oslle?
Oelin?
Oellce
Oellee
0ellb52
0el094
Oell33
Gelllo
0ell2s
01098
Cellle
0eli29
Os1108
Oel09l
Oel0BG
Oell07
Oell00
Oell04
Oe1095
0s1071
Ge0985
Qeldes
0e1009
VeU995
Gel000
060997
0eU9T9
Q40970
0e0985
Ue0385
040976
00970

[o]

B

=0.15
-0.21
-0.19
~0e13
=0.14
~0.08
=011
=0.08
-0.13
-0.08
-0.01
0.04
Q.10
O0el0
016
0.05
0.19
0.31
046
0.61
0.80
0490
le23
155
1.86
2425
2469
3.17
3.58
3.68
3.1
3eh2
3432
3404
2468
1e85
le24
0.52
072
0.39
Qe26
Qe24
0.03
0,04
=002
.03
0,10
0,08
~0.12
0.0¢

o

0e62
Qen?
Ueb2
0e53
Ue52
Qo3
Oe43
0439
Qe bé
0435
028
O.l06
Ve08
-0.01
~0e02
V.07
~0409
=025
~0e4b
~0s86
-0+89
~le04
=leel
=177
~2e12
=2.54
=3.01
-3.51
=395
-4404
~4408
=3.78
=308
-3.39
=-3.02
~2413
~lea4
=le08
=080
=Qe42
=021
=012
Oel5
0,20
0033
Oe36
Ue317
0455
0e93
Oeé

-6403
-6400
=590
=517
~5.68
-5¢52
~5.39
-5432
=5.29
-5.19
=5.13
~heB2
-4eT6
-4457
-4454
~hotl
«4429
-4410
-3,75
=3.40
-3.17
~2484
=2+42
=2s15
-le79
-1le0}
~0e98
«0e55
=004
Oe bt
Q.89
lel3
1036
le?9
2426
3.21
“el5
4e58
Selé
54060
6409
6454
6480
Tel3
T.50
Tebé
8.21
d.89
Fek9
10.10

x/c = 1,050 MEASUREMENT 2
z/c u/U (C) o o
p ~pp B Y

~-0e02221 1.0000 O0ell90 <~0405 938
~0e02143 1.0001 061220 <=0.05 Ye3l
=0.02054 0,9985 0e1191 0401 9.18
«0.01975 0469978 041224 =0.03 917
001955 09977 Os1198 0402 9.10
«~0.01906 069967 011599 =04,07 9elb
«0.01876 08459 Qeil?4 0.02 9.05
-0.018067 0.9956 Oell96 0«01 9.06
«0.01827 049938 061226 =0,02 9.07
«0e01768 00,9497 0el218 <=0.05 9.06
-«0401738 0.9874 Qel271 0416 8,83
«0e01679 0.9839 0.1215 0423 8.72
~0,01639 0.9808 061202 0425 8.68
«0s01610 0.9781 De1253 020 8471
~0401580 0.9742 Qs1245 0«07 8,83
~0401540 0.9687 0s1139 0437 8451
~0e0l4bd 0.9627 Oel244 023 8.62
~0e01377 0e9443 Oel234 0e62 Bel17
-0,01233 0e9208 01270 0.71 8.02
=-0sQ1100 048951 0el271 l.06 Teb2
=0e00976 QeB638 041261 1«50 Tel2
«0.00800 0.8235 Uell29 2421 6e37
~0e0U699 047980 O0el224 2450 64006
-0400600 0e7737 0e1215 2e12 5.81
-0e«00511 0e7516 01190 2¢94 559
-0.00383 0e7190 0e1191 3,13 5437
«0,00181 0s.6710 OellYve 3462 G.86
~000070 04654} 01139 ErT Y 505
0+00001 0e6524 0e1137 3.35 5413
UeUULO]] 0e6521 Qe.1128 EPEYS Selé
Qe00092 D.6%81 0.1120 3011 5438
0.00153 QebbhY Oellb8 2098 5e53
0400203 Oeb747 Qell32 2468 561
CeUUSLS 0.723% Qsll40 2031 6e21
OelU"518 07496 OellT4 2400 Ge54
0e00610 Qe7758 0s1152 le83 6.72
Ve QUTSS O.Bl02 0el1173 led? Tell
001051 O.bu0e 0e1157 Q017 T.89
OsU118] 09089 0.1170 Oetrh Be28
Q.014ay1 Q49602 Q.1215 Oe23 8e03
0401650 049794 Qell¥7 Vell 8.83
0.01820 0.9918 041209 0.08 8.97
De01541 0.9960 0e1208 =0.02 79%-)
Qell992 00,9971 0s1197 0.00 9.16
Qev2122 049994 041204 0403 9e22
04023}2 1.0002 Oell91 Oell 929
Uel2559 1,0000 041203 0e02 961

=551
=5.24
~4e94
~4e68
~4eb1
=4e4b
=4e36
=4.33
“4¢20
=440l
=3.91
=372
=359
=350
=3.40
=3.27
=3404
=2e74
2427
=183
=le42
~0.87
~0455
=0.23
0.05
Oe&B
leld
1+52
175
le86
2406
2426
2e43
3el4
3,448
3.78
“elb
5¢19
562
660
T.18
Tel4
815
8,31
8.76
9eb2
10,27
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Table 2 (continued)

57

BOUNDARY LAYER AND WAKE PROFILES

[o] (o]
A =28, Mo =0.675, o = -2
x/c = 0.280 MEASUREMENT 1 x/c = 0,280 MEASUREMENT 2
z/c u/U_ constant (C ) = -0.2110 z/c u/U_ Constant (C ) = -0,2110
P pP'p P PP
0400014 045674 0400014 0e5649
0.00019 0.6120 0.,00015 0e5870
000025 Qeb4l4 0.00020 046133
000033 Qeb649 UeU0023 Oeb348
0,00038 De6199 0.00025 Qeb4b9
0400045% 0,7011 0.00031 Deb6669
000053 07151 0400038 06870
0.,00064 0.732% 0+00044 0.70609
0,00077 07562 0400054 047192
0,00092 0e7769 Q0.00006% 0.7384
0.00104 047931 0.00072 07511
0.00119 048099 0.00082 Q.7642
00,0013} 0.8253 000094 0.7852
0400144 Oe841l2 0.00109 Q.8024
0,00158 Q048560 0.00122 0.8195
0.,0017% 08693 0.00138 0.8370
0.00185 Q.8814 0.00140 Q0eB457
0400197 048927 0400156 0.85066
0,00210 049041 0.,00171 0.8709
0,00232 049195 0.00184 0.8838
0400250 0e9354 0.00197 o957
0.,00271 0494488 Oe00214 0.9100
000289 Ce9602 0.00231 09233
0,00307 00,9719 000240 049340
0.00327 0496803 0.,00260 Qe9650
0s00348 0,9870 Ue002T) 09536
0400368 049920 Qe002487 09027
0.00390 049956 0s0L300 0.9689
0,00411 069977 0e00315 Ue9761
0,0043] 049990 0400333 J.9832
0400449 0.49996 0+,00348 Ue9880Q
0400470 1.0000 0.003865 Ua9922
0400493 1+0000 0400380 De9948
0.00395 Qe3966
QelULNUB 0.9919
0400422 0s99886
000437 069992
0.00451 09997
Q.00406606 049998
0s0USL3 10000
0s004Yy9 1eUUVO
x/c = 0,814 MEASUREMENT | x/c = 0.814 MEASUREMENT 2
o o o o] [o) o]
z/c u/U (C) 8 Y a z/c u/U_ (C )p B Y o
P PP p p
0.00031] Qe5222 040179 2099 <=Qoekbd =2448 0e0UO038 Ueb360 Ue0201 2490 He91 -1e32
0400087 065955 Q40402 2eT4 ~=0438 =2430 Je000BS Jeb 309 0e0387 269 9.4? =lelb
0400120 Dsbh3s DeD&17 2448 =0430 =2.18 OeOuUilY Uebb 3 Qe 0399 241 9e53 =1402
0400210 0e6765 0e0477 2e26 ~0eld =le87 Ue00163 DebHUY 0es0422 2439 9¢58 =0.89
0400244 0ebY965 0e0495 2e18 =04l3 =1la76 Ve0VIT3 Vst b2 OeU424 2¢32 Fe65 ~0Qob0
0400300 Q.7184 0e0536 1.89 Oelé =~1la56 Qeul213 0s70%5 UeG4au? 2421 QeT4 =0072
0.00412 OeTb664 0e0511 lebU De31 =1ls18 UeLUZY Qe7224 Ue 0409 2.09 985 =0459
Q.004 3¢ Q0s7765 0.05%538 159 0e37 =1al0 0.002v0 Qs T36¢ Ue04l3 1e97 Fe94 =0445
0400490 OeT9%2 00537 let? Oe4b ~0¢90 QeU03LY De7655 0.bh19 le70 10«19 =0.18
000512 Oe8062 Ue0535 le40 0652 =~0eb3 V00398 0s7792 040403 1463 10625 =0.08
0.00578 Qe.8238 Qe05406 1420 0e69 =04¢80 UeQUahG Qe79065 00392 1e43 10e3y OeUB
Q0e0UL3) Oe84a29 00551 106 OQeb2 =044l OeQLG9 Qeblls 00415 1e31 10455 0.?&
0s0VT19 Qe864Y9 040539 [+ 1g-Y] Qe97 =Usll Qe0US27 Vetidb? Qe0411 1.28 10.586 0e37
0,00827 Qe9059 Ue05306 Geb4 lel? [ XP4] JeQUHY 3 Ceba 3y Qe040C3 1¢10 10473 0e56
0,00935 Qe9342 0.,0%08 Q01 led? Oebh JeLOBOL U718 040400 Q.92 10.88 [+ 19 3
0401045 Qe9593 0.0505 0422 1653 1403 Us00103 O.bblb 0e0403 0e82 10.98 0498
0.,01168 0e9797 040505 0.07 19r%-1-1 leto Geuule? el 3 0e0360 0e72 11.06 1,20
001290 049919 040565 =001 172 1+89 UeluBLY Qe9lb 3 0403486 Qe48 11.28 1e56
Oe01%21 0980 040577 0,00 1.69 2435 Ceuulyyt U, ul 00305 Q26 lle4d 2400
Oeulb523 069995 0059} ~«0402 le71 2471 QeUl1LU3 Qe 86 040295 Gelb 11e57 2037
Ve01605 10000 0e06VU9 =0405 leTa 3.01 Qevllds VeY9ly 040293 V.08 lle67 281
0.,017006 1.000} 0e0613 <~0.006 175 3437 UsUlaus Oe¥9 1y 040322 =0e04 11e17 Jebk
001806 10000 060625 =0.10 180 373 Vell4abd Qe %994 040320 ~0.403 11e76 3.61
Ce015t7 Qe PYYY 040319 «0.03 1177 401
UeUlbobu leUO] QsU294% =0.03 l1e78 LY}
JelT6 17 lsLOVI 040270 =0,03 1180 4ol
001900 1000V 00250 =0.006 1145 5020
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x/c = 0,903

Table 2 (continued)

BOUNDARY LAYER AND WAXE PROFILES

A= 28°, i, = 0.675, a

N

= =2°

MEASUREMENT 1

[o] (o)
z/c  u/U_ (C)) B8 Y
P PP

0,00038 045205 0406177 345 050
0,00039 065220 Ue0685 EXX L} Qe52
Us0Q071 Oe 5606 De08l4 3429 029
0.,00124 Debl62 Ve0B6S 2492 Oel3
0.,00177 Q470 UJe0BOES 2480 Oell
0400241 Ueb755 0+0889 2463 Ue3dl
0,00292 Ue6983 040915 2eb1l 0s51
0,00363 Qell49 040926 2431 0.56
0,00384 JeT244 00910 2428 058
0,0U404 067359 040920 2412 Ge72
0,004 34 Qo449 040939 2,04 0,79
0,0048% Oe7613 00937 1.88 0e91
0,UL505 De7707 00934 179 099
0,00%45 Je7852 Ue09a? 1472 leU3
0.,005%96 Ge80LE 060952 le56 lel5
0,0ub?7 Oe88266 Qe0926 l.36 le3l
O,ullbl 069377 0.,0908 0403 2003
0,01202 Ve9611 0e0899 0,29 2el3
0,012986 049730 040885 0,20 el
UeClull Qe¥38%90 0404890 04,06 2629
0,01503 De3969 00877 0.00 2e32
0001591 099179 040855 =0.03 2434
0401601 Oe¥908 O0e0DB60 =~0,08 238
0401689 069997 00831 =0,05 Ze34
Q017864 De9999 Ve0B2] =0,05 2e32
0631873 140000 0.0791 =0,10 2436
OeUl9TH 1«00QUO UeGT75 =009 2e35
VeU0T0 1.0000 007721 =0,406 Ze31
x/c = 0,986 MEASUREMENT 1
D+s0QuUUG4 Je5164 0el299 4e93 <4405
000068 05604 Oel3el heT9 =647l
0.00088 0e5813 Uel358 beb1 ~4el9
000117 046056 Osl367 hebl =hol?
0400136 Oe.b6186 Oel383 4e35 =386
000185 Deb4ll 0el1383 4e06 =3s02
0.00214 0e6528 Qe1383 3495 =3e52
0400263 Qe6713 Oel395 3479 -3e4l
0.00312 Deb898 01400 3452 =3el8
0400388 047160 Oelibe 3611 =2490
0400492 Oe74b5 Gel397 2eTT =257
0M00587 00,1765 Qel1394 2¢38 <2424
0.000681 UeB052 Oel1378 2400 =leve
0400788 DeB362 0el367 1671 =170
0.,00902 0.8635 0el352 1637 =letld
0600999 Oe8840 Oelde? lell =-le21
0.01105 09127 0.1310 0e75 =0e90
0401200 0e9314 0el29. Qeb3 <=0e81l
001292 049510 Oel258 Oe40 =0ebl
0eQ01384 0es9661 0s1226 0627 =053
Ge0l484s 09791 Oel201} Qell =Deve
0601566 OevB73 01175 0e02 =033
001671 069937 Qell4? 0401 =036
0,01758 0e9968 Oell51 -0e01l =0e33
Oe0lBLlG 0e¥980 [/ 7 =003 =Ued2
UeGlboe 09990 Qel. 000 =0435
001913 0e9994 Qell «0e05 ~Usedi
0601941 0e99906 Qelle “0s0UT =069
001980 0e9997 Oelll8 =007 =029
0602045 049999 0ell02 <=0e1l0 =uUelb
0402090 0e9999 0s3094 =0s10 =0427
OeUZL206 1.0000 QelU99 =04l3 -0el%

«0e92
-0492
-0.80
-0.61
~0e42
~0.19
0.00
Oe25
0s33
Qa4
0451
0e70
Qa7
091
le09
1238
2e85
326
3459
4000
baeld4
40066
4e09
5401
5437
FXY-Y]
6404
beal

-0e50
=0.40
<0431
~0e18
-0el0
Oell
Oe24
Qoo
Qa7
1.01
Led?
leB4
2e21
2462
3.08
Jett
3«80
hel3
4e58
4e93
5032
S5e63
6ele
be3dd
6e56
el
0e93
7403
Tels
Teas
Te58
Tel2

(continued)

x/c’ = 0,903 MEASUREMENT 2

o
Z/C U/U (C ) Bo YO o
P PP
0.00035 Oeblle 0.0710 2ol 12481 0+26
0400046 0s5336 0.0783 244% 12489 0e30
U.0006% 065572 0s084% 2438 1l.88 0437
0.00091 0e5994 040903 2429 12401 0447
Usu0l1l8 002086 Oev929 2409 11,95 0457
Us0145 Oe624H 0.0932 2423 11480 0s67
0e00159% D.0373 0eU942 2405 1197 Q70
0.00173 0.6489 040963 2406 11e94 0,77
0400217 046723 0+0965 1495 12402 Qo4
0400245 0,679} 0s096b 1,98 11e97 1,04
Ve 00254 046870 0.0981 1.85 12410 1,07
0.0U290 0.7013 Gs0963 lel4 12419 1,20
0.0U259 047029 0.0943 1.78 12414 le24
Ve00335 Qe7185 00966 1.69 12421 1437
000370 00,7322 Ue0968 1e62 124206 1.50
0eU0400 UaTa4l 040975 le7 12439 1463
0e.0U4T78 O.708Y 0.0981 1¢30 12451 1,90
UeJdu50b 00,7805 QelY T4 1le22 12457 2,00
0,0U550 UeT94Y 0e0955 1el8 12459 24186
0,0U595 0ev0B813 0sU970 1403 12472 2433
0400630 0,8201 0« 09006 097 12670 2440
J.000684 Qeti353 0e0962 De87 12483 2465
OsLLTES Jet595 040951 0s72 12495 2094
0,0UB00 Os8688 0e0944 0s67 12498 3.07
OeUUBLZ Osttly 040935 0e54 13,09 3,30
0400960 0s9098b 040911 O0s4l 13a17 3400
0s01075 069393 040879 0e26 13.29 4s08
0401172 049596 00850 Osle 13437 LYY ]
Ue1286 Va9 T80 C.0818 0e07 1344l 4eb4
0s01452 049892 0.0779 0410 13434 5445
Ueldlagsh Ve994y 040790 0400 13443 5e61
Dev1599 De9983 0.0773 0,02 13440 5.99
Ge0lbus 0a99954 Us0T04 0401 13440 6431
OeUiTB4 1+0000 040775 =-0e04 13ek4 6407
QeV1l9U1L 1.0000 0e0T78 =0e04 13444 Te10
x/c = 0,986 MEASUREMENT 2
Q.UU0046 Ue5106 Qel26l 4o98 809 0435
UeluOGT 0e5124 Cel258 495 Te96 0e36
0.00078 045487 Qellda? 477 Te83 Qe49
000119 05818 Cell3s3 hoh? Bell Qeb7
0.00170 Os.0127 0e1393 4e25 B8428 Q.89
0000253 0e0651C 0e1409 3485 Beb2 125
0s00284 0s6635 Oeial0 34606 8479 138
000356 06890 0s 1400 3.35 9+03 1s70
0400436 OeTi06 Oel4nl 2498 9435 205
000556 047558 0e1391 2e47 977 2456
04008657 Oel8L0 Oelldse 2008 10.4]}0 2692
Q«UVTBS Qet8192 01370 1e68 10e43 EPEL)
0,00878 UebalS Gellee le4l 10464 3.7
0.00980 Oe8180 Gel329 1+13 10487 “ell
0.U1093 049041 Q0e1295 0e82 11e13 459
D.01186 D,9241 Oslebl 0+65 1le26 “©e93
0.01285 0a9446 Oelees Vel lleas 5431
JelilaQ? 0e9650 Ueleee 0e25 11a59 Selé
Qe0iaTy De97517 Oelele 0e21 11460 6e04
0e01537 Qo837 0.1213 0el0 1lebYy 6425
0e01585 Ve9u82 0s1210 006 11e72 [-TLY
OsUlble De9yUs 041205 007 1la70 6453
JeuloHe Oe9¥39 Vel208 -0a01 11a77 6s77
Va1 T62 Vo990l Qs1210 001 1la74 6499
CeU}T7y3 Ue9y 70 Oel2l0 =0e06 11le79 Tel8
O0sU1Bu4 0e9900 01204 ~-0.08 11481 Te37
Qeul8ys Qev¥y9l Gelei0 <«0sl1 11483 Te55
Jeivy? Qavyy? 061209 =~0.10 11.82 T.78
O.c038 ls0000 0s1206 =-0412 11e82 8.07
G+02150  14000U 041206 -0el7 11487 8.7 S
o
~ S .
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BOUNDARY LAYER AND WAKE PROFILES

Table 2 (continued)

o O
A= 287, = 0.675, ay 2" (continued)
x/c = 1.010 MEASUREMENT 1| x/c = 1,010 MEASUREMENT 2

0 ) )

z/c u/U_ (C ) B Y a z/c u/U_ (C) g° Yo
p PP p p'p

=0402405 1.,0000 0el2l7 <“06l5 =0s39 <~7,3y ~06,02321 10000 041200 -0409 10.18
~0402335 00,9989 Qell221l <=0e02 =055 =718 ~040¢291 049996 01215 <-0407 10414
~0402305 049980 0el231 =0e02 <=De56 ~7.08 «~0e02¢b1 09990 Oell90 =040& 10.10
«0402265 049978 Uell98 <=0e01 =060 <6490 =0,022%1 0.9987 Oel262 =0el2 10418
~0e0¢255 049975 Del212 =003 =0s50 <~06493 =0es0¢c240 Oe¥985 0el222 =0406 10411
=0,02245 0s9906 061253 =0408 =0e53 ~6.90 ~0,0¢220 Qe9v19 061228 0401 10.04
~0e02225 049958 Os1238 0601 =0463 <«bu84 =UaUcl%0 049972 Qell96 =008 10412
-0,02185 069939 061277 =0401 =~0eb3 6472 =0,0¢170 Qe9959 061250 =0o.01 10.04
=0.021 34 049912 Oel278 0sl3 =019 <~6457 ~0esUc¢lb0 QeG54 Oel261 =~Go04 106006
«0,02094 0.9887 01285 0425 =093 ~6.45 -0e02140 Qe9yald 0e1235 0407 993
~0402054 0,9853 012906 0632 =101 =6.33 -0,02130 Vo994l Oel2i3 0.09 9492
-0.02022 0.9831 Oel1300 Dedé =1+05 <6424 =0.02110 Owavy932 Oel2sd UeUb 993
=0,01991 049798 001371 0636 =1e07 <b6el4 «0,04070 Ca9v03 Geldlbl C.08 G450
-0.01970 049769 Oel372 0e53 =~1e26 <6408 «0e02019 Oe9ub63 Oellbk Uell Fel5
-0,01950 049740 Oelldvs Oeb]l =led4 6,02 -0s01989 Coyt 34 Oel23l CGed? Q.68
~0.01897 049671 Del391 Qe72 ~le? =5.87 =0e0lynd UeG 790 Gel25e Jell 9680
-0.01877 Q0e96465 Os1358 QeBl =le%7 <5481 001875 0s9706 Gellbld Oas08 Yebuld
-0,01825 049579 Qelélb 0eB2 =159 <5466 -0s0185%4 Qebe 17 Uel230 Je59 Ye3l
-0401772 0e9698 Delo4e 1e0& ~1e83 =5.51 ~0.01801 Q.9b614 0el277 0e57 9631
-0+01699 0493066 Oelale 139 <2020 =5,30 0401700 Ue9540 Osl13iC Os71 9el0
~0.01595 0091069 Osl494 leTb6 ~2e59 <5400 =0.01728 Qedeb 3 Oel307 VeB7 Be¥9
-0e01492 0489482 061507 2010 =295 ~44171 -0eUlbbb QeJ4Uy Oe«l1321 Je98 B8+80
~0.01400 0.8773 0e}512 2056 ~3e43 cheb4 ~0e01602 Qevcetl Oel3063 1421 801l
-04012886 Oe8517 Qel547 3002 =~3490 4,412 -QeV1l570 Oev¥201 Geldb? 1435 Betb
-0.0}172 Oe88252 0el1554 3459 ~44499 =3.80 -0.015%u8 Qe90T3 041374 165 Bela
-0,010069 00,8007 Oel545 4627 =519 <=3,51 =0eV1428 Qebwub Cel3ys le91l Te66
~0,00966 0.7774 01557 4eB1 <=5.78 3,22 ~0e01312 Jebb it Oelaly 2eb4 T30
-0,00883 Q0e7541 0el1569 S¢4l =~6a33 2,99 -Qeuli2l9 Qetal? Qelaild 2490 6e82
~0,00779 Qe 7234 0el1555 6600 <~be92 =-2470 ~0s01105 Jetllat Ualab2 344 6217
-0400769 00,7273 0s155« 5038 ~064%0 ~2467 =0eU10C2 Qe 7905 Oola82 4,01 Sebd
-0.,000685 00,7038 Uel546 6675 =~Tab6 <2444 =0.00887 Qeltan Celey3 4e60 509
-0,00%81 046795 Oel559 Tedd =845 <2415 «QeUUTb4 Velsle Osl4v0 Se3l 4e3l
~0,00487 Qeb545 0sl536 Be26 =9sl6 1,89 -0s00LT0GO GellH3 Uelalo 6409 3.959
-0,00383 0s6283 0s1528 Fe0b6 =9495 =lebl “QeVULLOT QJebviL ColaBs 670 2499
«~0e00292 045989 0s1526 Fe94 «10483 -1437 =QeliGanl [SFY-T-1}] Osiad7 Te54 2e15
-0.,00233 0e5836 Vel544 10631 =11620 =1a21 =0a0Cuig Ce0iv0 Oalavdt 8425 1e65
-0.00183 0s5630 0el540 10694 =1le83 1,08 =0e0U3GS Vel Oalabo 8.83 Oe87
-0400133 Oe5381 061539 11413 =12.00 =0e95 “Ueuldy3 [VPY-TVR AT Us b2 9436 035
-0,00103 0452489 0el9526 1UeBO6 ~11473 -0487 =0400262 Jeb99Y Gelala Ye51 0e21
-0400073 Qe51069% 0el537 10435 =11422 <0479 000202 0s5800 OuléTu 1002 -Ce30
=0s00U0& 0e5295 0e1505 Ted2 =8Bell ~0.060 =0s0U142 QeH554 Qelall 10626 -0e53
0.00046 Yedb3l JelaTo 5¢37 =6423 =0e4b -0e0u033 Deb3ls Celusd Fe94 =0419
0.,00088 QeH 943 Celab] 4eal =H9e32 =0633 -0s,00033 05242 Qe laal 8479 Oe97
Qe0ULS52 0.6271 Qela?? 4409 =he¥2 <0elH QeU0LOT UeD319 Oelbtd 6.7 3,01
Qe.002%8 Qe6717 OelaB9 3657 <~4oe38 Oel? QeGUOLT De5703 Qelatd Yei0 4e70
0400333 0eb955 Oele92 3.28 =4,038 Qe39 V00137 Cet23d Uslals “elb 5466
Ds0UGb] QeT3lo 0+1501 2482 ~3.58 QeTb Vel0252 Qet70¢ Geli«10 3e4$ [ YEL]
0.005%%8 Qelb12 0e1500 2046 =3,42C leQ4a 0s00392 Jell4B Qelanet de92 be9%
0.UUALOD Uel9L7 Uela90 2405 =276 led4 040U%20 QeT534 Oeléb3 2+20 Teb3
0400795 Qe82172 Oulals Le65 =~2432 1e73 QeQ0667 Qelwol Celeul 1e¢83 810
0400900 Ue8530 Oslébs le4d =2.07 2403 0400782 Jell0b1 Jelaly le%? Be50
0600993 VeBT63 Celasn 1615 <=le?d 2430 DeVuRY? JeBYHbZ Qeildu? LeQ9 Be91
0.01117 0+90044 Uelalds Qo3 -1437 2¢07 001032 Qe8bY9? Oel3Ry OeB4 9622
0.01210 009259 Cel1398 Oebb6 =~lelb 2e9% 001139 0e9133 Oel307 Oeb% 9455
0s01313  0,94%6 01356 052 =0+97 3424 04012649 049373 Cel259  Ge35 48D
001416 De9613 Jellle 0039 =019 3s54 0.041372 Qe9°98 Oeallye O.18 1003
0sU1529 0s9779 Osl329 Qalb  ~Uosty 3.8 0401508 049786 Cella? Veuy 10s18
0601811 Oe9860 Oeidles OeUB =0eib 4el13 OeU1640 Ve 9900 Oelbey Ue3 1031
001693 Q069913 061277 0s09 <-0e33 4438 0e01773 09969 Gellel =C.01 10ssté
0,01775% 049953 Oel3lB -0401 <0417 hebl 0e01885 Uev997 061107 002 1051
04018466 09978 Oelotes 0402 =0sl6 Gelll 0e02067 1.0008 Oellb2 =00l 10e062
0.01988 04999} Qel2tl 0410 =0sl4 Se28 0e02249 1.0G11 Colutie ~-0402 10476
0,02109 1.0001 Qeld?S 007 =0.03 Seb4 0402596 1+0009% VellD70 O0e02 11.01
0e02201 1.0003 Oellbe 0403 Oele 6405 0402850 10000 0e1100 =0e086 1lede

0.02518 1.,0001 0.12006 0,05 Oe34 bevl

Qe0215% 1.0000 Vel lbo 0400 055 Tebd

59

a

=5402
~4e93
YT
-4,.81
-8
-4.72
-4e03
~4457
~4454
-kt 8
~bheb5
-4439
4427
-4l
~4402
-3.91
~3s69
=363
-3.48
=320
-3.27
-3.15
=2+91
=262
=2e64
=2¢40
-2.08
~le82
=lea9
-1.20
-0.88
-0.59
~0e36
-0.09
0295
05
Ceb?2
0e76
Ce85
1.01
1el7
130
lett
1«57
175
Leve
2431
2472
3.10
3404
3.88
4ell

LYY-P4
“wev3
5427
5¢b4
6005
bek?
6488
Teds
Tebl
8439
9eb3
10437




r 60

E N Table 2 (continued)
»
F ; BOUNDARY LAYER AND WAKE PROFILES
A =28° M, =0.675, o =-2°
s My . s Oy (concluded)
x/c = 1.050  MEASUREMENT | x/c = 1,050  MEASUREMENT 2
o] (o] (o]
z/e u/U_ (C) B Y a z/c  uw/U_ (C) g° v o°
p PP P PP
-0,02366 1.0000 060970 =~0.06 Oed5 =6e65 =0.0¢2212 10000 Oell83 0.06 9405 =5496
=0402345 09999 00989 =0.08 Oe26 =~06459 -0.021%3 0.9985 0e1228 0.l10 Be96 =5.76
-0,0230% 0e¢9991 0e0954¢ ~0.1l0 Ve29 <beal -Us02133 09980 01223 0.01 9405 =5.68
-0+402265 069989 00953 =0.09 Oel2l =-6e34 -0402123 0e9978 0el206 0.10 8495 -5 5
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=0+02204 0e99172 060955 =-0e06 Oelb =6al6 ~0.02084 Oe9960 061209 001 9e02 =5.52
-0402183 0e9964 0e0986 =0.10 O0e19 =6.10 ~-0402054 0e9937 0e1291 =0.01 903 =-5442
-0s02102 049938 Oe0984 0e09 =04086 =5.85 =0e02044 0e9925 0e1232 O.18 BeB2 ~-5.39
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-0.02000 0s9877 060948 0el9 =0e¢3 =5.54 ~0s01965 049893 Oel22l 0s23 8473 ~5420
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-0.01879 069759 0e0977 Oehb =056 =5.17 ~0.0]8806 049815 0el249 0e22 8470 ~4.88
-04018468 0.9718 040909 Oe48 =-0e60 =5.08 -0s01847 069773 01257 0426 Beb63 ~4,415
-0,01818 09679 0e1020 0e52 =065 -4498 -0s017068 049617 Oell244 0e45 8s40 <4450
~0.01757 069598 0.1032 0s71 =0e87 <480 -0401738 0.9639 Osllb6 Q.66 Bel9 ~4s40
1 =0.0168% 0.9491 01035 0695 =lelé =~4.54 -0.01649 0e957Y Oell9w9 0460 Be2] ~4e24
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-0.00767 07581 O.1118 4e09 =4.58 =].78 =0.01131 Qe84 34 0s1180 2456 6.02 <~2e44
-04000665 CeT303 Oe1101 4ebl =5.4l1 =la47 ~0.01038 0sB192 01180 2494 5:61 =2a0l4
-0400553 047131 Oellll 4eB6 =5436 =113 -0.00924 Qe79068 Oe«il89 3.32 5621 ~1l.78
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0.01818 Qe9984 060954 =0,02 0e21 6622 001800 09999 Oell?2 004 915 TeUO
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Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

o] o
A = 28", MN = 0.4, ay = +2
x/c = 0,280 MEASUREMENT | x/c = 0,280
z/c u/U_ Constant (C ) = -0.4140 z/c u/U
P PP P
0.,00014 045307 0e00014 045357
0,00015 045409 Ve 000}5 04,5500
0,00017 045609 0.00016 00,5729
0,00020 0.5813 0.00018 0,5766
0.00023 045994 0,00020 045917
0,00025 046060 3400023 00,6075
0.,00027  0.6135 0.00028  0,6252
0,00029 046215 0.£0032 0.6379
0,00031 0274 0,00037 0.6493
0,0003¢4 00,6366 000042 046653
0,00036 046457 000049 C.6786
0,00039 046532 0.Q0056 0.6932
0.00041 Ds6611 0400065 O.T0B7
0,0004% 046672 0400075 0.7192
0,00049 00,6769 0400085 Qe 7260
0,00056 00,6912 0400094 De7472
0,00066 00,7078 0+00105 0.7614
0,00076 00,7209 000113 0.,7709
0,00088 0.7354 04001¢3 - 0,7829
0,00103 QJe7540 0«00G137 0479890
0,00115 O.70688 0«00149 0.8120
0,00128  0.7830 0.00162 0,8239
0,00143  0.7983 0400176  0.8386
0,00155 048102 0400190 0.8513
0.0C168  0.8223 040G2C%  0.Bb40
0,00182 Q48306 0e0021Y 048769
0400194 O.,8482 000235 048910
0,00209 Q0.8607 Qs00252 00,9055
0,00220 00,8701 0400267 049170
0,00237 0.8840 JeyUd281 Ge9267
0,00249 048540 0e002v3 0e9362
0,00260 0.,9029 0400310 JeGals
0,00273 0e9130 Qeul3c¢h 047592
0,0ue85 049226 Ol 342 047649
0,00299 049315 0.,00357 00,9722
0.0U312 0e9404 Qent372 Ue9785
0,00323 Ge9486 SelU3d7 De.9845
0,00337 049563 Gelu3Be Oe90a¢
0,00352 Q0e9642 UeU0603 O.7588
0,00366 0e97013 Qs004617 Ve9Gc¢3
0,00380 Qa7 74 UeQ0&33 De5944
0.,00393 0.9813 Calues? 0e9969%
0,00407 0.98064 Je00473 0.9984
0,00417 049897 Je006y3 Ge9991
00,0043 0e9923 0. 00S10 Oe9yyl
000465 0s9951 7400532 140000
0400458 Q0.9962 Ca00550 1.,0000
0e00671 049978
0400484 049983
0,00497 049989
0,00511  0.9988
0,00525 049993
0,00538  0.9995
0,00548  1,0000
Ue00611 1.0000

MEASUREMENT 2

Constant (C )
PP
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Table 2 (continued)
BOUNDARY LAYER AND WAKE PROFIiLES
%)
A = = = o .
287, MN 0.4, N *2 (continued)
x/c = 0,814  MEASUREMENT | x/c = 0.814 MEASUREMENT 2
(o]
z/fc  ufu_ (C o o o z/c  u/U_ (C)) o
By, €y 8% v « p p’p B Y

0e00LU3L Ue5187 =040333 Golls =leTT =244H Ve 00038 065407 =0e40401 ETRA TeUY
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VelUL4B Ue6970 00015 3007 =1e27 =le49 UeU0G3I50 GeT38Y «0s0073 2442 870

0e0U271 047079 00000 2495 ~=lelb =le39 Ve0UGOY 07575 =040072 2416 8495

04003905 0e7202 00001 2e8Bl =lal& <=le24 Ue00637 OeToBH «040057 2408 9402

0400338 Ve?283 Ue0033 2eTH =le03 <1409 04V0GBY OeT83¢ «0400%4 1.85 9e24

UeU3T2 Qe 73v0 000017 26466 =0e92 «0e94 UeUS532 DeBULG =040034 lab2 940

0400394 Qe?4170 00037 2e¢56 =0e82 =048¢ UJeUUSHO 08090 =040044 1460 Qo48

000428 Qe71536 Qs0UY3 2eb4 =081 <=0ab9 0e0UG0S UeB8é54 «0s0042 Led? 900

0eU0439 Vo657 Q0e¢0040 2e34 <«0e62 =Ueb4 0e0ULTO QeBa4] =0s0049 1¢2% Y81

0400461 00,7712 00048 2426 =0e55 =0e54 VeUUT 34 08637 «0e0017 l.08 997

UeU04%9% Oe7811 OeL048 2419 =Ue%9 =039 QelUTEBY Oelil8Y «040008 0e88 104106

OeULYLT Vel460 Ue0073 2012 =0e¢3 =043} QeUUBSS 048997 Qe 00U4 GeT2 10431

000550 07995 0e001% 1e99 =0e3l =04l 000947 0e9224 Ce0017 Qe51 10452

0400595 Ueble 00048 1677 =Uell =0.01 OeQl044 Oe943y 00014 0e32 10670

JelUGY2 Oelidla Vo052 1e47 Oelé Q.30 001132 De90612 040027 Oel9 10483

0,00779 Ost657 Ve0029 1423 0438 QoY Ue01237 Qe97171 Ve0084 0e08 10495

Ue0UB44 0.8801 Q40078 ledl Qewd 093 0.01334 0,988% 00066 0.02 11.02

Q400897 0el952 Ve 0052 0.98 Qebl lelé Oev1409 049944 000176 0400 11405

UVeLUY40 UePUbG 0e0060 0.81 Q7 1.30 QeOlads 069973 00078 <0002 1109

[P YT K] Q9197 JelVGT Qeb3 Qe94 le46 Uell5067 Oe998Y 040089 =0,06 lieslé

OeULL]S Qe9472 0eUL&L 0039 lel? le96 Ve01679 1.0000 040088 =005 11415

UeU120% Us¥6068 040019 0424 1431 2¢30 QaU1781 1,0001 040058 0s00 131413

VeUl3le Qe98l2 040041 0,14 le36 272 Q.V1874 10000 0s0032 0601 Llel4

OeV14l5 Oe9914 Q040034 0,00 le55 3,10

UeUl510 Qe9962 040035 0,00 155 3ebb

Ue0l6]1} 0s99v3 00035 =0.01 1657 Je83

Ueuloll 10000 040002 0,02 1656 “e57

Ve0ld92 10000 0eU004 =0.02 leb3 4eld?

x/c = 0.903 MEASUREMENT 1

x/c = 0,903 MEASUREMENT 2

0eUU03B  0e5155  0403IB 5405 =0eb2 =0487 0600035 044989 00287 4,31
0e0U0TT  0e5605 00275 448l =3437 =070 JeUU04T 045266 040375 4,429
0400120 0¢6085 00480  4¢5T7 =1498 =0450 3.00074¢ Q45717 00502  4oll
0e0U1T73  04636> 040509 4419 =le63 <0426 Ue0ULUL 045985 040540 3,91
Ue0UZ1G  0eb548  Ue0528 4002 =1450 0,06 0e0ULT3 046423  (G40585 3,65
0e0VZ37 006649 040520 3,90 =le3y 0403 0eUU21B  0e6617  Ua06UT  3eél
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Ue0U4B]  0e7386 04088 3,10 «0e75 1406 0400586 047722 040683 2,13
0e00692  UsT4Be 00059 2489 =0e57 1420 UeUUL3L  0aT856 040706 1497
0600532  UeT615 UWU55T 2464 =0e33 .37 UsUUB49 047924 040716 |87
Ue0O0OL3 047851 040575 2443 =0e17 Lot 0eQUTU3  04BUS3  0e0T25  Leb63
0e0UbY3  UeBOY3  0,0562 2,07 Uelé 2400 0eULTOES  0.8221 040718 1465
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UeOUBBO 068612 0.0581 1,50 0463 2473 UeUL03L  UeBY2Y 040787 087
0s0U9I98 048903 040578 1423  0e85 3420 UeULLe0 00,9123 00775 0470
0.0LUB5 Vo916  UW0561 0,94 1,10 3452 UsULLSY 049299 040786 0446
0eUL167  Ve9336  UG0569 0471  1le3l  3.u3 UeUL295  0,9505 040805 0439
0603292 09557  0,0536 0,53 1445 4430 UeUl3u3 049653  Us0T?T  (e23
0601385  Qe9TUT  0,0502 0432 lebd 4405 UeOl453  0,9758 040781 0,06
0e0laT8  Ua98¢9  UsUS0U  Qeld  1eT77  5.00 0s016U0  0e¥89Y  0eUT74 =004
0eUlBT8 Vo995 U089 0,07 1eb?  Se3s Ve0LTU3 049956 040762 0,01
0601666 09962  UeD448  =0402 1495 5471 UeUIBUO 049976 U739 =0,05
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x/c = 0,986

Table 2 (continued)

YU £ oA i S & <91 o s ol N s,

BOUNDARY LAYER AND WAKE PROFILES

z/c u/Up (Cp)p

040U044 Vo493l Qelils
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QeUL137 Oe5813 Uel225
Qs0U1LT Oe5983 UellUa
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o Table 2 (continued)
ksl BOUNDARY LAYER AND WAKE PROFILES
— o — -~ 0 -
A= 287, MN = 0.4, ay = +2” (continued)
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o Table 2 (continued)
22nL 4
BOUNDARY LAYER AND WAKE PROFILES
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Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

28°, M

= 0.4, o«

N

=0

e e
A =
x/c = 0.280 MEASUREMENT 1
z/c u/U_ Constant (C ) =
p PP
0,0001¢« Ve5456
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0e.00018 Ve5TT1
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VeOUG Y4 140000
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-0,2770
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0.00024
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QeUUSYS
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Q.uub25

x/c = 0,280 MEASUREMENT 2

z/lc  u/U = -0.2770
P Constant (Cp)p
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0.6281
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0.6506
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06985
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07791
0e7924
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049725
Qe9798
Qe9845
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Oe9425
Qe 949
049962
Oe9vH1l
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0e9999
049999
140000
1.0000
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Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

A = 28°, M= 0.4, a

N (continued)
x/c = 0,814 MEASUREMENT 1 x/c = 0,814 MEASUREMENT 2
o} 0 o o
z/c u/U_ (C) B ¥ a z/c u/U_ (C) B
P PP P PP
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0401400 049967 000199 <0401 1e80 2464 0001926 09998 040272 -0.02 lle4b
0.01513  0,9992 040200 -0.05 1484 3406 0.02038 140000 0.0253 0,00 1le67
0001645  1.0000 0e0205 =005 leb5 3454 0402149  1.0000 040240 0.00 1le52
0001797  1,0000 060230 =004 1e65 4410 0002252  1.0000 040221 =0+06 lleb3
0401934  1.0000 0.0204 =0004¢ 1eB7 46l -

x/c 0,903 MEASUREMENT 1 x/c = 0,903 MEASUREMENT 2
0400038 045271 040428 3483 =De&5 =0e91 0400035 045232 040509 273 12417
0600041 045322 040454 3461 =0e5T -0¢89 0.00043 0e5344 0e0574 2,70 12417
0400084 045951 040590 3460 =0e72 =073 0400068 045921 040730 2455 1le68
0.00L16 046226 040631 3242 =052 =0460 0.00097 045923 040647 2452 12496
0400148 0.6389 040663 3.20 =0433 -0.48 0.00250 046847  0.0837 2,00 1le55
0400180 046525 0e0669 3420 =0e36 =036 0.00277  0¢6948  0.0B44 1491 11462
0400212 0.6671 0¢0688 3403 =-Ue2l =-0423 0.00340 047175 0¢0858 1e76 1LleTé
0400287 046956 060709 2478 =040l 0405 0400358 047252 0.0864 1,75 11473
0400297 046995 040697 2481 =0405 0009 0.00394 047381 040879 1,63 1184
0400317 047085 040714 2463  Oell  0e17 0.00430  0,7501 0.0889 1455 11489
0,00348 0e7l81  0,0713 253 0419 0429 0.00465 0,7609 040893 1451 1le91
0.00368 047260 040722 2443 0420 0437 0400502 0,7736 040907 led4 1la96
0400439 047403 0,069l 2440 0426 0065 0400537  0,7822 040911 1440 11,98
0.00459  Qe7547  0.0714 2¢19  0e45 0472 Us00564  0,7907 040932 1420 1216
0.00500 047692 0,0723 2410 0,52 0e88 0400600 0,BUL9 040942 Llel6 12018
0,00540 047832 0,0725 1495 0,64 1403 0e00627 0,8l08 040944 lell 12423
0,00560 047923  0,0738 1483 0475 1lell 0400671  0.8227 040955 101 12430
0,U0590 0.8007 040732 177 0479 le22 0.00698 0,68311 0.0962 1.0l 12629
0,00651 048161 00,0733 lebé  0.69 lead 0000743  0.8431 040971 0.93 12436
0,00711  0.8354  0,0743 1462 1,07  l.68 0.00756 0,H586 040930 0478 12.48
0.,00770 048500 040739 1434 1412 1490 0000912 0,8903 041011 061 12460
0,00820 Oe8642 0,0739 1lel6 1428 2408 0601035 0.9185 041031 045 12472
0,008%9 0.8771 0,0734 1.06 1435 2.23 0001132 0.9412 041036 0,27 12487
0,00937 0.8891 0,0743 0,94  l.44 2453 0001221 049596 041031 0419 12493
0,00986 0.9101  0,0730 074  le6l 2471 0001335 049763 041027 010 12499
0001093  0,9352 040725 0e59 173 3412 0.01483 049915 041020 -0.02 13410
0.01184 049548 04,0715 0437  1.91  3e46 0401630 0,996%  0.0985 0.0l 13405
0.U1278 049708 040715 0s27 1498 3481 0401745 0.9982 040980 =009 13elé
0401392 049844 060716 0al0 2612 424 0001823 049987 040955 ~=0.07 13412
0¢01515 009942 040682 0400 2619  &oTl 0,01921 049992 0.0940 =-0s17 13423
0001673 049989 040641 =0s01 2418 5430 0002040 049992 0,0904 -0418 13¢25
0401819 049998 040628 <=0003 2418  5.85 0402117 049995  0.0877 -0.23 13.31
0401943  1,0000 00622 =0403 2418 6433 0002219 049999 040852 =-0431 134l
0402092 140000 00615 =0e04 219 6489 0002345 140000 0e0813 <-0e35 13448
0402238 140000 040637 0400 2617  Teds 0002353 140000 0.0812 =-0¢36 13449

0402378 140000 040810 <-0¢38 13452

-1.31
=123
=097
-0.86
«0.60
~Qe52
-0,37
-0.22
~0.07
0.08
0.23
O34
Qeat
C.58
0e75
0.85
1402
1e23
leo7
2e15
2455
2490
3,36
3.96
4e54
4.91
Se31
572
bels
655
6693

Qe28
0.31
Oe48
0.52
1el3
1e23
l1e68
155
1.70
e84
1.98
2413
2e26
2437
2450
2400
2.78
2468
3,05
3,25
3,70
4,18
4e55
4o88
5¢32
589
6e45
6.82
Tel9
Te57
Te95
8432
Be72
9420
9e24
9433
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- Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

i o

A 287, MN 0.4, Oy 0 (continued)
d MEASUREMENT 1 MEASUREMENT 2
x/c = 0,986 x/c = 0,986 L
\ o] [¢] (o)
, z/c u/U  (C) g® Yo o’ z/c u/Up (CD)D B Y a
' P PP
L 0.00044 045134 061086 5¢72 ~heT9 =0449 0,00046 045204 041130 5441  T430 0437
! 0.00062 045251 0ellB0 5460 =5¢91 <0440 0,00076 045531 041205 5422 7425 0651
0400081  0e5549 041210 5.48 =547 <-0,3i 0,00096 045731 041217 5409 Te06 0460 i
0,0UL10 045776 061234 538 =4.96 <0417 0.00117 045910 041248  4e99  Toe4l 0470
0400130 045905 01245 5019 -=4e79 -0,08 0600148 046099 041263 4482 T456 Qe84
0,00169 046136 041298 4496 <=4e58 0410 0,00169 046312 0el27T 4656 7479 1403
t 0,00208  0e6367 061265 4eb) =6+28 o2 0400240 046548 041291 4el9 8412 1427
0400257 046556 041278 4439 =6410 0451 0400364 046968 041292 3469 Be52 185
3 0.00296 046706 041275  4elt =3.90 0,869 0,006474  0.7319 041293  3.19 8493 2436
0,00335  0.6836 0el273 3498 =3475 O.88 000574 047612 041296 2476 9430 2478
0.00356 040908 041280 348 =3460 0497 0,00665 047657 041294 2441 9,59 3414
0,00411 047078 061272 3460 =3e4t 1423 0¢007T4  0s8161 041296 1497 9497 3459
0.00477 007267  0el2B4 3429 =3417 1455 0000927 048560 041289 1,50 10036 4420
0400525 0¢74i7 0¢i2680 3¢15 =3407 1475 0,UL080 048940 04125 1420 10458 4481
0,00572 047557 041276 2487 =2482 1.95 0.01182 049158 041249 0e91 10484 5,20
0400619 047687 0el284 2071 =2469 2414 0.01263 049370 041240 0477 10.94 5459
0,00666 047813 041283 2456 =2458 2434 0.01380  0,9544 041253  0e48 11420 5,97
0,00742 048036 041277 2420 =2426 2465 0401477  0+9704 041258 0035 11e31  6e34
0,00847 048305 041273 1489 =2401 3,08 0401574 049823 041259 0e21 lle43 6470
0,00935 046532 041255 1459 =le75 3,44 0,01670 049911 041254 0406 11e55 T.06
] 0.01021 048747  0e1253 1433 =1e53 3,79 0.01770 049959 041237 =0401 1le6] T.64
0001127 048983 01241 1406 =1430 4ozl 0.01811 049969 041231 =040l 11+60 7459
0.01269 049260 041192 0e75 =1405 4477 0401842  0e9977 041224 -0e01 11459 7471
0.01406 0495642  0ell55 0s45 =0e78 5432 0401873 049986 041223 -0406 1lab4 782
0.01543 049751  0Oelllé 0422 =0458 5,85 0.01893 049989 041208 -0403 1le6l 7490
0.01683  0.9882 041079 0e0B =De4? 6439 0.01924 049991 041199 «0.01 11,59  8.01
; 0,01829 049955 041050 =0401 =0e40 6,94 0.01965 049995 041191 -0s05 1le63 8417
0,01983 049988 001003 -Dell -0430 7,54 0.02005 049994 0o1i76 =0e0% 11e62 Ba32
) 0.02058 049994 040965 =0ul6 =0e25 7,82 0.02046 049997 041160 =0e04 lleb1 Bo4T
] 0402085 049993 040970 =0el3 =0e28 7,92 0.02097 140001 0¢1157 =0e12 11+69 8465
0402103 049994  0e0968 =0eld -0e25 7499 0¢02147 140000 041139 ~0405 1leb2 BaB4
0402157 049997 040978 =0420 =0e21 8419 0402205 049999 041123 ~=0404 ilebl 9404
\ 0402335  1.0000 0.0966 =0423 =0a15 8.86 0402384 140002 041103 =0420 L1e77 9470
| 0¢0¢388  1,0000 040971 =0429 ~-0e08 9,06 0402544 140000 0.1088 «0e26 11486 10429
002507  1,0000 040951 =0429 =0406 9451

790




.. . o s Wit Lt TR~

69
. Table 2 (continued)
F BOUNDARY LAYER AND WAKE PROFILES
i A = 28° = 0.4 =0 .
' ’ M-N LRI (continued)
T x/c = 1.010 MEASUREMENT 1 x/c = 1,010 MEASUREMENT 2
S ——— e —
b z/le w/u o (c) 8% y° o z/e w/u_ (C) o g® O °
. p PP P PP
[ ' ~0.02145 1.0000 0s1119 =0,01 Oelld ~b6et3 ~0402120 1.0000 061238 =0019 10683 ~4425
S i -0.02115% 1.0001 Oell34 =0.04 Oeld =6434 =0+02060 140000 061254 =0e18 10479 =~-4.06
‘ -0.02074 Je 9999 0el}50 =040} 0e09 =642l =0402030 049999 061243 =06l13 10e72 =-3497
4 =-0,0205%¢ 0e¢9990 041130 0403 CGe03 <6415 -0.01969 Ce9998 061250 =001} 1066 =3,84
‘ =0s0204¢4 049990 Oelle9 <~0.02 0408 =b6412 -001959 069992 0s1247 ~=0606 10460 =3475
~0.02013 Ue9954 Oellb4¢ =0403 0406 <6.02 =0s01917 Ce9985 061263 =0,08 10+60 =-3.62
-0.01982 049990 0ell51l =003 Oe04 =5,93 =0.01875 049975 Qel274 <0404 1054 =3,49
[ -0.ul961l 049984 0e1170 ~0,05 0e05 =5,86 =0s0185% 0e9969 061259 =0.01 10e49 <=3,43
«0.01909 00,9972 Oesl178 0«00 =0.03 =5,70 -0s01823 069959 041288 «0.04 10e5% =-3,33
-0.01867 Ua9958 Oell1B7 0400 =0405 =5,58 001792 049965 0s1289 0602 10643 =3.24
. -0,0182% 049938 0el1202 Q000 =040B8 =545 001760 049930 0s1289 0603 10440 =3,414
=0eUL T4 049921 01200 Q006 =Delb6 =5435 -0.01718 09901 Osl3i0 0e¢06 10436 =3,01
J ~0601762 049903 0e1208 0e07 =04l8 <5,26 =0401697 Q0e9683 01309 Oel3d 10426 =2.95
=0.01710 049864 Uel218 Oelé =0s28 =5.10 -0401655 De98%4 0s1326 Oell 10627 =2.82
=Ces0lb48 0.9811 Oel242 0620 =037 =449l -0+01592 069798 041334 Oel3d 10s22 =2463
1 =0401595 0491741 Qel249 0e37 =0a57 6475 =040)488 069661 Oel334 037 9092 =2431
001544 0.9676 0-.266 Oeél =065 =4eb60 =0s.01385 049480 0.1351 058 9467 <=2400 ¥
=0eU1493 049607 Qel281 Qe =0e71 =4ebhb =Qes0})2b2 0493113 Vel367 0ebb Y55 =169 i
=0e01452 Qe9543 0el280 Qe5l =078 =4e32 «~0s01199 09135 Oel364 095 9023 =lesb N
-0e0]369 09403 0e1296 0e70 =160l =6,07 =0.01095 0.8908 0.1358 129 BeB4 =-1.13 &
-0.01268 09190 0e1301 1e06 =let]l =3,78 «0400930 0e8543 Oell62 165 Be43 <~0De03 2
4 0011862 Qe8998 01309 lelB8 =1457 =3445 «0es00T84 0e8l64 0«1356 2e21 Tet63 =0419 r
-0.01080 048793 0e1339 lebod =1485 =3.20 =0.00690 0e7937 0.1376 2033 7470 009 i
=0400977 De8556 Qel349 leb63 =2409 -2.89 ~0e00586 0e7658 0s1367 285 Telo Qe40
-0400842 0el221 Vel3dsl 2e10 =259 =2049 =0+00492 QeTall Oel3067 3.15 6083 Qeb8
0000686 047820 Oel380 2056 =3410 <2403 -0.00398 Qe7126 01357 EFY-L3 6033 0e98
=0e U540 QeT426 Vel3le 3¢27 =3483 =160 =0400293 006821 0e1365 4404 5092 1627
“0esULIVS 0ae7013 Qel 389 3489 =4047 =117 =-0s00192 Deb4&38 0e1373 4450 Se45 157 v
=0s00242 040501 Oel422 bob2 =5422 ~=0e73 «0400093 065901 Oel3067 4488 507 leBb H
. ~0,00092 Oeb792 Qel4l2 5¢42 =6404 =0,29 =0400063 065717 041359 5402 &e92 1495
-0.00023 05383 Oelals 562 ~bel4 <0409 «0.00023 05537 Oelid52 812 LeB2 207
0400008 Ce5363 Oel3Ba 5065 =6428 0400 0400007 0e5512 0.1329 S5elb 4470 216 J
t 0.00028 Ve5422 Q1357 5.36 <6400 04006 0400027 05568 001328 5412 hebtd 2622 £
‘ 0400087 0e5740 0e1326 5405 =5469 Qe26 0400057 Qe5681 0e1331 Sell 4e83 2431 {
0.00&90 Qebb16 Qel32l 4elB 4482 0.83 0.00087 045911 Oel1336 4498 4457 2439 {
04003%4 046848 Qelil2 3e86 =44%0 101 UeUO166 06330 061335 4670 5425 24063 ks
Q00671 067207 Oel3l? 3430 =3.93 le36 0400220 0665106 Oe1345 4e31 Sebh 2479
000649 Q47006 Uel3ld 2465 =3.28 leB88 Qe00273 Qeb722 Oelld42 4.18 5417 2495
%\ 0400795 008067 Qel274 2409 =270 2431 000327 D46%03 041330 3.93 6403 3.11 !
0.,01075 Qet725 Oel24 1¢30 ~le80 3.l 0.00519 QeT454 0e1328 2497 Te01} 3e08 :
0401220 0¢903) Del224 103 ~1e55 3457 0s00677 Oe7886 Qell3de 2428 Tel2 4ol E.
001395 09390 Vell?8 0e¢57 =103 4«09 0.00854 0.8326 041303 1.82 8420 4469 v
0401549 Qe9646 Qell40 0e28 =069 4e55 0.01010 V8677 0e1289 le#l 8469 517 T
0e016%2 049717} Qelll? O0el8 =0455 “s86 0.01176 Q%045 Oel264 0490 9421} 5667
0401754 049869 Qell07 0e04 =037 517 0401351 0e9401 Oes1211 0e62 9e54 62l N
0.01850 049935 041091 0601l =~0430 548 001505 Qe96062 061210 Qo34 987 64068 F
0,01957 049971 0e1093 =001 =0.22 S5e78 Qe016060 0e9825 Oell59 0e23 10404 Teld N
Ve020068 09948 NDel080 =0+407 =0ell bell 001854 0e9951 Qelleal 0400 10,36 T.77 1
0.02179 09998 0e1071 =017 V05 bet4? 0.02016 049991 0ell05 =0e404 10449 Be28 3
OsU2364 10001 DelU23 <=0.18 Qel? Te04 0s02147 1.0001 0s1091 =0el7 1040y 8470 !
Qeudo78 140000 040981 ~=0425 Ueel Tall 0402268 1.0002 0el067 =04l13 10,73 9409
0602535 . 0000 061057 =0.32 11.10 Y90 oy
t :
p 4
{
o~
0
o
e
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Table 2 (continued)

BOUNDARY LAYTR AND WAKE PROFILES

A = 280’ MN':= 0.4’ Q. =

N (concluded)
x/c = 1,050 MEASUREMENT | x/c = 1.050
o
zle u/u  (C)) 8 v°  a° z/c  u/U_ (C))
P PP P PP
-0.u2081 1+0000 040912 =0417 OeB6 =5037 =0.02024 1.0000 041044
-040¢US1 049999 0e0928 =-0411 0e77 =5427 =0.01965 09998 041059
~0euc¢U3] 069949 060937 =0.15 0e79 =5.21 ~0.01925 049993 OelO01}
-0.02010 Qe99v7 Oe0B899 =0,07 0e69 =515 -0e¢01886 0.9987 01099
-0.01970 049990 0e0907 =04l4 Oe73 <=5.02 ~0s01857 009984 01060
-0401920 Ce9904 Uel9¢6 =00l3 Ge69 =%486 -0.01l817 09975 041075
“Us0l869 Q9565 060959 =0409 Qeb60 =4e70 ~0.01768 0.9958 0.1079
-0eulbiy Ue956 Cel?11 Q.04 Qeb =446l ~0.01748 09950 041070
-0,01797 049940 00916 =~0407 0e53 =4448 =0.01718 049943 0.1077
-0,01777 0.9930 040946 =0.10 QeS54 <4442 ~0.01679 0e9925 041090
~04017¢6 09901 060925 Ce01l Oeldy =4426 ~0e01649 049903 Oel082
-040165% 09850 0el005 <0401 0e37 <4404 -0401610 049875 0el096
-0eui002 09795 0elull Oel1l Oe2l <347 =0401580 0+9845 01076
=0eul560 Qe9749 041043 0.06 0e23 =3474 =0401550 0.9818 041090
-0401507 Ce9692 0el0O10 0.06 0420 <3458 ~0s01688 0e9756 0e1092
-0.01478 09648 0e0996 Oelh 0¢09 ~3.48 -0.01397 0e906¢06 061107
~0e0l3ve De¥522 0el036 002] =0e0D2 =3,22 ~0,01295 0e9458 0.1108
~0.01297 Q9359 01046 Cet5 =0e33 =2.92 =0e01192 0e9284 0.1109
-0.01181 0.9171 001071 Qe44 =0e38 =2456 -0.01110 Oe911l4 0.1108
-0401106 Oe89v0 01081 0e62 =0e59 =2,33 ~0.01017 0.8904 0el1104
~0,00990 0.8769 01056 0e80 =0eH3 ~1e497 ~0.00862 0e85060 O.1110
=Us0us51 Oe84bS 0el04b 1e06 =lelb =1le54 -0.00719 0e8242 0.1101
=04000Y96 UeBOUS 0el055 le34 =1e50 =-14006 ~0400630 0.,8009 041094
~040055¢ VeTTls 0el052 le73 <lev4 =Debl ~0.00521 QeT152 Oe10886
~0.00411 Ue?353 0e1039 2013 =2439 =0e17 =0e00642 0.7502 0e1084
-0.002b60 0.70u0 Uel027 24271 =2455 0428 =0.00353 QeT267 0e.1072
-0.0ullO Ue6650 0«1006 2441 =2472 077 =0.00262 0.7034 061057
-0.0u026 Qebblo 0e¢1002 2040 ~2472 1.03 =0s00161 046840 061025
0.0U005 Qe6605 0.1002 2452 =2485 lel3 -0.00070 04,6702 0.1018
0.04026 0e6620 Vel68 2452 =leb4& .19 -0.00030 O.60683 O0s1014
0esUL0bS Qebbadh 0e 0998 2052 =286 1e32 0.00001 Oesb0687 061015
0,0ud?? Ve7022 Qo049 2e4b4  =24179 197 000021 Qe.6683 061017
OsULEO4 Ga7450 Ve0%84 le96 =2.31 2453 0eV0052 0.6699 0.1010
Qel0UbLLS Q78067 041002 leb4d =l,98 3,03 0400082 0e6725 UelOLd
OeLUTOL3 Qe.8203 Qel00O? 1e35 =1let8 3450 000113 0.6782 0.1003
UeD10n0 Oetstid] QeU939 le0& =1,34 4040 0+00153 Vebb50 01001
G.01170 Oe9]23 Qe0vae Ce?l =0498 419 0e001Y3 0.6923 Oe0%993
UeUl356 Je9bct Vel9413 Q.40 =0462 5438 0400244 0.7020 0.1005
0s01500 0ev652 Q40883 0e37 =0454 5484 0400295 0e7139 01019
Oeultle Qe97%9 Vel06 021 =0e35 bell 0eU0345 0.7260 Oe.1021
UeulbYe Qe9856 Qe0db3 Ousll =ue2l beu? UelU528 07752 0e1041
Oeull4? Je99¢H Qe84 0e06 =04l2 6.81 0e00683 Celil&u 041058
Qellove Je99066 040895 =0,0¢ UeO4 Tell 0.00848 0.8527 Qel0b8
Caucuaes Qe¥9by 0e0BYT =0,013 007 Tea8 QsU0930 008830 0e1069
O,uUlll0 Qev999 Qeluv3 =0,05 Qelb T.8% 0sU0114l 0s9165 0.1099
Ve02L ) le0OUL 040497 =-0.006 Oel? Te83 0621301 0e9471 Oeilll
Ueu¢3le 10030 0e0BT1 =0410 0632 8e4d OeU}451 0.90698 Uellés
0.01590 049840 Oe.1151
0eU1T39 0a9944 0ell?5
Ve01901 09994 Os1176
Qe2042 140000 0.1187
0s0217¢ 120002 Oell9y
0.02460 10000 041220

MEASUREMENT 2

(o]

8

0.10
0.06
0.00
~0.01
0.05
«0.01
-0.06
0.00
0.00
«0404
0.01
0.07
Oelé
Oell
0.17
0.27
Oe4?
0449
0.67
0485
lels
let4
Leb0
1489
2008
2417
2425
2434
2024
2437
2437
2430
2417
2421
2027
2428
2413
2.08
2.01
le99
1.58
1e28
lelé
°l90
Ue51
036
Uelb
0420
Q01
<0.04
~0el0
=0ell
=0.15

o
Y

9458
9e57
9+60
9.57
9e49
9e51
9451
Fedh
9e4l
9e62
935
9e25
Yelb
9.17
9.05
CRY-1}
802
8452
829
8405
Teb?
T7.30
T.10
6eT6
6e54
6okl
6e3l
619
626
6el2
6ell
6ol
Se30
bect
6el9
6el?
63l
6e306
[-XL¥
6o b4
bebid
Tele
Te26
Te50
Tew2
8.10
Bel3
8433
8e58
8e068
Bed0
d.H408
9.09

~6e89
-4,70
=44517
~b4ob4
L)
~4e21
~4e(4
=398
-3.88
~3.75
-3465
=3.52
-3e42
-3432
-3.12
-2482
=2+48
-2415
~1l.48
=157
-1.01
-0.60
-0031
0+05
031
0.60
Q.89
l1e22
1.52
1e65
leT5
1e82
1e92
2402
2e12
2¢25
2438
2455
2e71
2e88
3e48
3499
Gedb
4.98
551
6e04
6e56
7401
T.51
de00
Bed4
8.98
9495
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Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

My = 0.4,

a

= =2°

0
= 28",
x/c = 0,280 MEASUREMENT 1
z/c  u/U_ Constant (C_) = ~0,1570
P PP
0400016  0,5600
0.00016  0.5919
0,00020  UeolTd
0.00023 046326
0.00025 046389
0,00026 046530
0400030 046650
0,00U036  U,08U7
0.00043  0.7015
0,00050 04713y
0,000%5 00,7275
0400059 047362
0.00065  04745]
0,00073 047565
0.00085 07743
0,00100 047947
0.U0112 048109
0.00125  0.8262
0,U0140  0.8429
0,00159  D.8635
0,00177  0,8828
0,0U197 049029
0,00219  0,9206
0,00238  0,9352
0.0U¢58 049507
0,00276  0.9633
0.0U298  0.9746
0,00316  0,9838
0,00335  0,9893
0400350  0.9928
0.00364  0,¥952
0.ULITT 049972
0.00392 049983
0,00412 Ve9949¢
Us0432 049947
0.00657  1.0000
Q,U04b4 0e9998
0400509 14,0000
x/c = 0,814 MEASUREMENT |
z/c u/U_ (C) o ° °
p p'p B Y a

0400031  Ue5396 00122 2406 Ovidl =244y
0400082 046128 040376 1490 0453 -243)
0400104  0s6434 000427 loT4  0u51 =2423
0400160 046722 040673  1le64  Us58  =2405
0400182 046842  040649¢ 1463  Gadl =1497
0400193 046930  Ge04va 1060  0sb0 =l,93
0000238 047104 00525 le49  0eb39 =1476
0400250  0e72l4 040528 1438 0e79 =1474
0400261 047338 000514 1437  Gao0 ~1470
0400317 047498 040529 1433  De8U <1450
0+00362 047652 040566 1623 0489 =1,35
0s00%06 047833 040562 lelé 0496 <1419
0400429 047910 G054 1015  0a93 =14]2
0sU0462 047998 040553 1407 100 1,00
0400507 0¢8153 040560 0495 1410 -0.85
000540 048310 040455  Oes4 1419 -0,73
0400607 048491 040568 0e80 le2l =0450
0400639 048622 040560 0469  le3l -0.39
0400682  0¢8759 040566  0eb4  led4  =0,26
0,0G758 048970 040566 0450  la4> 0402
0400802 049111 040553  Cuse 1450 0417
0,00887 049342 040553 0431  le6U Oedd
0400984 049559 040550 0419  1s7G  Ou81
0001038 049699 L0537  04l2 1475 1400
0s0IILT 049830  U0540 0407  1e79  la2s
0401239 049941 00937 0400  leds 147}
0401350 04Y985 040936 =-0401  le83d 2,10
0601490  Qu¥99B 040549 =0404  Lleb5 2460
0401582  14U0UD 040565 =0s08 Loty  Zeyy
0s01673 140002 Ge0%1 =007  1ed8 3405
001763 049998 040562 =040b  1e87  3u58

OeliB6&

1.0000

Qe053y

Ge00U

les2

deya

x/c = 0.280

MEASUREMENT 2

z/fc  u/U_ Constant (C ) =
P PP
UeOullea Ue5%4Y
LeLUOLS 05707
Q.00 Y Oeblbt
0eul0/3 Usti3ise
Uel0OLT Oebasbt
[SEYIVIVERY Getbda
0e0UG3) O.t658
Jev00 7 Ost776
UeUUUGS Gabybe
VeWuUlsb 0470062
De V%5 G.71178
Oelulsb s Jel319
UellLUGLT Vela?7
Je0U0TH 0.7923
Qe00YY 07700
Qe 00102 O.7080
UslUULllLw 0.8U57
vellligy Qutcle¢
Qe00162 Jsv3bl
De001Y« Oe.d933
OelUle? Ueboba
Qeullol O 8797
0eVCLvE 08927
Oelu2uy Ue9052
VelU221 Uav199
Gauudsh Cev¢T%
UslUU24b Gev3le
UelUUl0. Uevalp
QeUULT4 Uev503
VelUZBT Up¥eal
0s0U2YY Qo721
[VIVIVER ) Jevlt3
Veuu3Zl Vet iy
Ueul33y UsPuth
[(PVIVEL-E) Ueylvy
UeUussh VeYyno
UeWuily Jev¥y04
UsUuidyd Gevvly
VelUuG Ut Je¥yvul
Deuunin Ue?9Y3
Jevsash Verryl
JelUuast Ue#3YY
Jeuutesy leulUU
Qeluay leuuvu
x/c = 0.814 MEASUREMENT 2
z/c uid (C) g° Yo
p PP
0eCulsb Oebtud Ceull8 1e53 10450
UsUlLual Ueb1711t 040236 1e52 10409
Detllcl Ust 138 Oe462 le24 10640
VeI 70 Je 7020 Je0408 1e19 10442
Uevuliy Jelcat Qeg4?? leld 10.47
Jeuv2 iy Je1330 Qe04b0 IelO0 10448
Oe00Q2IT Qe lv02 Oeloul 1402 10455
GeLiv2y? OeTHvU 0e0695 1404 1053
[FRYVE LS} UeTHOC 020506 0e93 10401
Oelual3 OsbLUY 0¢0515 Qet83 10469
VelU452  VeBi3< 040922 0476 10476
VeGuUayl QedeB0O 00535 Qe7l 10.7v
QeS¢ Jeldal27 De0b 36 Debé4 10485
OeUuby¢ Dett0b Qe 0b4b 0e56 10492
JelUubly Ded740 040551 0e52 10495
0sGubsSe Jetbbo Ue0553 Ce4? (098
JeuuTub Devlvs 0e0569 0eld9 llalé
Ueludtb? Jevutd 0.0571 Oel9  1leo22
Jevuvbi Qev 103 0e0583 Cell 1129
Oel1ClbY Vevdby 0ed5d6 0e05 1]ledé
Deullus T 0e0598 000 11439
Uedl3lu Vo980 040596 000 11639
JeUla s Je9+906 0e0593 <0401 1le«0
Uell535 Jevy90 Qe05d2 0s00 1les0
UeVlb 37 leuu00 0e05%61  =0e04 Llead
Uedl?30 Je94uyy 0e0545 «0,02 llens
Uesulboy Leuu00 0e05106 0e02 1lew2
001951 l.uu00 0s0506 0e04 lleas

M+ s ik
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| Table 2 (continued)
. ety S —
t BOUNDARY LAYER AND WAKE PROFILES
— o — — o . ‘
A =287, M = 0.4, oy = 727 (continued)
}(/C = ().9()3 l{E‘\slﬂKE}ﬂ;NT: l ){/c = O"g()3 l{EI\S[ﬂlEFﬂEN]T 2 !
X/ic = U,903 X - U.Jud ,
o o o o o) o
z/c u/U_ (C ) B a z/c u/U c B
p PP Y /0, p)P Y ¢ I
0400038 045530 040566 2634 1403 -0492 0e00035 0,561l 040591  1e31 13439 0427
0e00053 045799  0e0644 2029 0e89 =0e87 0000043  Ue5409 040691 1430 13470 0430 f
0,00085 046182 0eUT63 2418 1407 =0.75 0400079 045949 040863 1423 12496  Qe45
000127  0ebhbs  0e0B07 1696  Lled4 =0e60 0400106  0,6252 040925 1s07 12472 0e55
0400181  0e6734 040820 1e97 0299 =Oetl 0e0U133 046444 040947 1412 12665 0ebb
0400191 046791 040841 1480  Lel5 «=0a37 0400241 046957 041004 1400 12.70  1.09
0400223 046922 060839 1479  lelé =0e25 0400286 0,7188 041021 0492 12475 1.27
0400266 047096 00843 1467  Lel2 =0e10 0.00331  0,7353 041034 0e89 12475 1e45
i 0,00297 Oel244 0.0867 l.56 le3l Ce02 0600349 QeT43& 0el04l 0,86 12677 1e52
l 0,00338 047392 0,088l 1.46 1438 Oalé 0.00365 0,7555 041045 0489 12472 1.66
! 0.00368 047483  0.0871 1452 1,30 0e27 0400603  0,7645 041052 0485 12475 1,73
| Q,003b69 VeT561 0.0861 1439 lea2 0435 VeUUGST 0,74802 0e1062 Qe80 12.76 1.95
[ 0,00629 047701 040879 1430  1.47  0e49 0400510  0,7978 041085 0.68 12,66 2416
! 0,00470 Oe7831 00,0890 1e23 1e52 Qe UeUUSHE 00,8083 0el1097 Qe60 1292 2429
‘ 0,00520 04B008  0.0898 1411  le6l 0682 0400582  0,8200 041105 Debé 12486 2443
' 0,00561 046133 0,086 1405 lebé  0e97 0.UUGLH  0,8323 041120 0455 12493 2457
} ‘j 0.0060]1 048248  0.089% 0,97 1,70 lell 0400672 048470 041127 0456 12490 2,77
| 0,U0791 048821  0,0891 0459 1,97 1,79 0400707  0.858%  0el1145 0e49 12,95 2,90
; V,U0B79  0,9050 040881 0453  la98 2410 0400763 0,870¢ 0el156 0e40 13402 3,04
f U,0UY38 049211 040880 0443 2,05 2431 0400850  0,8985 041181  0e33 13,05 3,45
. 0401006 049396  0.UBT6 0432 2413 2460 0400947  0,9242 041198  0Qe24 13410  3.82
; 0.01123 049621 040865 0422 2418 2494 0401053  0,946%  0ei197  Oel7 13¢13  4.21
f 0401227 049787  0.0852 0409 2447 3435 0401150  0,9673 041189 Oelé 13¢i3  4.55
0601372 009920 Oe0u3] 0404 2421 387 OsU1256 0.96827 Oell93 0e01l 13.23 44,92
I 0001455 049965  0e0820 =0402 Ze3l 4elb 0401352 049913  0ell6b  0e0% 13418 5,26
0401743 049398 00755 =0602 2425 5e21 0401466 049965 041155 =0402 ‘13422 5466
0401820  1.0000 0¢0744 =0404 2425 5e49 0e01561 0,998  COulléé =0e08 13,26 6400
0401656 049996 041120 =0407 13¢24 6435
0001743 049996 041105 =00l 13¢27 6267
3 Ge01850 0e9999 Q«1078 «0el2 13,28 1407
0401940  1,0000 041056 =-0e13 13,29 7,40
x/c = 0,986  MEASUREMENT | x/c = 0.986 MEASUREMENT 2
0.00064 045361  0el152 3e¢71 =3.09 -0450 0400046 045365 041140  3.80 9441 0435
0400057 045574  0allB2 3466 =3.26 <-0.45 0.00077 045828 041243 3466 9429  0s48
0400076 045847 041499 3457 =3e.6 =-0e36 0.00128 046216  0s1287 3438 9432 0.7l
0,00095 046033 0s1228 3448 -2448 <028 0,00170 046449 041298 3422 9444 088 3
» 0400183 046551 043276 3.1 =2e49 Ouil 0.00314 047028 041322 2460 9e94 1451 3
0400232 046795 041269 2488 =2027 0e32 0.00415 047353 041322 2429 10417 1496 "
0400271 06930 Qel266 2471 =Zelé 0e49 0.00515 047684 041316 2404 10435 2437 3
| 0s00310 047078  00125% 2459 =2405 0O.b6 0400605 047978 041328 1467 10.66 2472 !
N 0400377 047296 0s1268 2433 =-1.84 096 0400715 048278 01325 1437 10490 3415 ]
> 0.00415 047435 01277 2412 =le66 1e13 0400815 048543  0el31l 1422 10¢99 3,55
0400500 047684 061279 LeB5 =le4bs 1450 0.00928  0.8639 041306 0492 1le23 3,99
000576 047926 041267 1e75 =lesl  1e80 0401020 049079 041299 0e72 1le39 44364
, 0400643 048109 061275 1e56 =le24 2406 0401122 049283  0e1286 0455 1le51 4472
‘ 0.00718 048309 0e1273 1435 =1al0 2435 0.01226 049478 040288 0s4l 1le6l 5,09
. 0.00823 048592  0e1268 1410 =091 2476 001323 049649 041295 0032 1le66 5446 . ;
;- 0400929 OetiBab Qe1253 0eB83 <0469 3el8 001410 049779 Oel306 0e23 11e72 578 i
‘ 00UL065  0e9153 041226 0ebs =057 3.71 001516  0,9886  0e1311 0406 Llet6 6417 M
: 0.01151 09338 041210 0e42 =039 “eQ4 0401593 049936 0e1305 Oe04 11.86 beb5
; 0401266 049504 0ellB7 0626 =0026 4e40 0401700 049975 041302 =0+08 11496 664 s
0001337 049656  0ell4B 0020 =0el6 4oT5 0s01792 049991 041283 =0e10 11496 7.18
0401429 049793 051114  0a06 =0e13  S5ell 0401823 049993 041274 =0e10 1le96 7429 )
2 0401502 049870 041094 =0403 =005 5.39 0.01843 049999 041276 <Deléd 11499 7436
' 0401630 049944  0al049  0.01 =0el2 5.86 0401905 140000 0e1266 =0sll 11495 Te59 o
| ! 0e0LTIT 049974 041039 =-0e04 =0409 6e19 0401915 049999 041262 =0e10 1le9% Te63 i
; 0.U1633 049993  0e10kl =0406 =0609 6463 0.01935  1,0000 01262 =0elé 11e97 7470 .
; 0001900 049998  0s0992 -0sll =0e05 6488 !
‘ De01949 0499499 00987 =0.l6 0e00 Te06
* 0402025 140000 0e0972 =0e18 0402  7+35

290
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B Table 2 (continued) f
b_ BOUNDARY LAYER AND WAKE PROFILES :
L S - 1
i A =287, My =0.4, ay =-2" (continued)
3
?, x/c = 1,010 _MEASUREMENT 1 x/c = 1,010 MEASUREMENT 2
; o o ) o o o ;
i z/c  uw/U_ (C)) B Y o z/c  u/U_ (C)) B Y o ‘
\ p PP p pp i
L . =0.02259 1.0000 0ell56 =0e24 <=0s03 <«~6.96 =-0.02261 10000 001165 =0e25 10669 <514
1 =0,02¢23% 0e9999 Qell48 ~=0e19 =0,07 =6,87 -0e02231 1.0000 O0ell6? «0e23 10665 «=5405
h i =0.02595 0e9999 Oell?3 =Cel9 =0el0 =~6475 ~0.02211 069999 0ellB0 =~De23 10404 ~=4o%8
- ' =-0,02185 0e9997 061167 <=0e13 =0,17 <~b6.72 =0.02130 069995 061209 =~0el3 10649 =4,73 1
. =0.02155 Ve9992 0ellt5 =0e21 <~0410 =64863 =0.02090 0.9988 061205 =008 10642 =4.6} J
r -0,0212% 0e9987 061168 <=00l4 =018 =~b6454 ~0402050 049973 061207 <0407 10638 <~ho48
-0eUl0b4 0e9982 O0ell6d =0e04 <=0e30 =~be42 -0.02030 049970 0e¢1218 «0el0 1064l =6,42
~0402044 Qe9969 0ellé6T =0ell <=0e24& =630 =0e01989 0s9959 0el1233 <0605 10633 =4o2%
; i -0,0¢2023 049963 001192 <=0e05 <«0e32 =~6e24 -0.01969 049949 0es1230 0s01 104206 =443
-0,02003 069955 0e120f1 =0e0l =0437 ~bolsb -0.01917 Qe9918b Qel232 0e09 10417 =4.08
3 =0.01961 049936 Oel22% 0602 =040l =~b406 -0e01865 0.9886 0Del252 Oell 10611 =3.9¢
-0,01919 049909 Oel228 0609 =0449 «~5.93 =0+01844 0e9865 0e1255 Oel7 10405 <3485
~0.01b67 De9872 001195 0624 =~0s67 <~5.78 -0.01802 0.9826 0e1233 0.30 Yeb8F =3473
' =0e01794 0e9804 0e1233 0e28 =0e74 =~5457 =-0.01760 069792 0e1278 0e22 Ge96 =3,60
-0,01731 Qe9742 Qe l246 0e40 =087 ~5,39 -0s01718 0e9743 012066 Oek0 QeTE  =3,47
=0s01679 0e9685 0el239 0e49 =098 ~5.24 =0.01676 049702 0.1285 Qe43 GeT2 =3434
=0,01606 0495173 0e1257 0e56 =108 <~5,03 -0.,01634 069645 Qel274 0«58 Jeba <3422
1 1 -0.ul513 Q.9418 0e1271 Oe9l =1e645 4,77 0401540 069497 0e1289 0.80 GeldlB =2.93
) -0s01452 069297 0e1283 lel2 =1e68 =4,59 =0s01447 0e.9328b Oel1311 0499 907 <2465
«0,01380 Oe?l68 Oel291 132 =leb9 4,39 ~0e01344 0.9129 Ue1303 1439 Heb3 =2435
=04012606 0.8933 Oel321 leb2 =2422 ~4.07 =0.01250 0eB8942 De1298 lebe Beldd <=2.07
' ~0.,01162 0.8709 0el320 2006 =2467 3417 -0,01147 0e8717 0e1316 1.88 Be09 ~1a70
] -0,01018 048400 Oel352 2652 =3.16 <=3,36 -0.01054 0.8487 Oel324 2624 TeTU =1469
«0,0092% Qet1u8 0e1373 2eBb =3,48 <«3,10 =0.00940 0.8256 0.1309 2482 7410 =lal5
~0400842 067965 Oelleb) 3¢18 =3.83 «2.87 =0.00836 0.8012 0.1309 3,20 670 =0.85
=0,00748 07729 Oel3T2 3eTl =4436 =262 =0.00743 07784 Oe«1328 3445 bebd =0458
«0s00644 JeT4b6 Oel375 4el® =485 2,33 ~0600659 Qe7549 Oel321 3,98 590 =-0.,33
- -0.00561 0e72171 Oel387 beb =5.10 <2410 =0e005%55 QeT270 0e¢1326 Lobd Se42 <~0403
1 =0,00425 Q046890 0el398 5-35 6400 «le73 -0400471 0.7059 0e.1322 Sel1 Lol Oec¢l
1 =0.,00332 0ebb42 Qs1404 S5¢77 =bo43 =l,.48 ~0.00356 06750 0e1327 563 belh Oe54
) -0,00213 Oeb2le 0el427 bebd =Te29 -lalb =0400273 046520 0.1332 601 3.85 Qo8
i' -0,00153 0e5956 Qelblé Tel3d =7477 =100 «0s00163 Q0116 Gel338 668 3419 109
-0.06103 065690 Qela3d2 Te3l =795 <0487 =0400102 045777 PR EEL] 6498 269 le26
~0,00023 Oe5421 Oel396 6043 =T407 =0465 -0.00053 Q0e5544 Qelldl? be48 3,40 le40
0.00006 0e5467 Oel381 5617 =5481 <0457 =0400033 065499 0s1311 6.0¢ 3.81 le6b
\ 0.00036 0e5678 Qellbé Gelb =6o77 Q449 -0400003 0e5569 041326 “©490 5.00 155
0.00225 Oe6787 Osl362 2e66 =3,27 0.07 0,00017 045603 0.1328 “©oB82 5.08 161
0,00343 OeT197 Oel348 2419 =2.78 Oe42 000047 0.5788 Oel336 4el2 50748 1«70
0400503  0.7647 041339  1.61 =2.37  0.89 0400087  0.6086 041360  3.58 6433 1.2 :
0400639 08044 01330 le40 <=1.92 l1.28 0400107 0e6246 Oel363 3.29 6062 1.88
\\ 0,00732 08302 Oel322 1e25 =lo74 155 0400147 0e6455 Oe1360 3.17 6675 200 }
0.00785 048442 041319  lell =159 1470 0400209 046731  0e1353 2484  7.09 2420 i
0400920 0.8760 0e1289 0490 =le34 2409 000327 De7142 041351 2e42 Te53 256
0400992 08920 0el1293 077 =118 2430 000633 De7488 Oellde? 2.01 Te95 2e89 }
0,01106 09158 0el277 0e60 =0497 2463 0400604« Q0e7960 0el349 leé8 8e51 3440
0.01220 0e9371 0el259 Oe48 =0.80 2497 000771 0.8395 041343 leld 8.87 3490
0401323 069559 0el249 026 =0e54 3.27 000927 048790 061321 081 9427 Lol
. 0.,01415 09705 Oel224 0e20 =0.444 3454 0.0110¢4 069174 Oelldle 0651 Feb2 “e9l
N 0.01518 09830 Oel216 0esl3 =0.32 3.85 0s01269 0e9495 Oel263 0435 9e85 Setl i
{ ) 0401631 049920 041196 0.02 =0s16 419 0401423 049725 041232 0418 10,08  5.88
0e01744 0e9969 0ell?0 =001 <=0404 4e53 0401505 094326 001213 009 100,20 613 }
0.01899 Je999%5 0elld9 =0,08 0el2 5400 0eU1639 09923 0¢1197 <0001 10.38 6e54
0102038  1.0000 041108 =0+06 019 5.3 04017642 049969 041174 0.0l 10440 6485 ;
0.02189 1.000} 0e1094 =~=0,006 0e29 589 0.01854 09993 Oellbt =0s03 10450 T420 ;
a ) 0402405  1,0001 041055 =0.03 0e43 6455 0400047  1.0002 041126 =0.03 10s62 7480
, 002568 10000 001041 =0.11 0.66  7.07 0402178 1.0002 041107 -0.03 10.71  8.22
Ve02278 1.0003 OellQ2 =010 10485 BeS4
0:02535  1.0000 041090 =0s21 11415 9437
4
b




i

x/c = 1,050

z/c

~0.02305
-0.02285
-0.02214
-0,0¢2193
=0,02173
~0s02142
=0,02092
-0,02081
=0,02051
-0,02041
-0,01970
=0.01930
-0.,01879
-0.01838
~0,01797
=0e01746
=0.,01705
-0,01612
-0.01539
~0.01476
=0,01392
~0,01278
-0,01170
-0,01021
~0,009%a7
=0.00840
~0,00747
~0s000645
-0,00564
=0e004462
-0,00350
-0,00224
-0.00172
=0400099
~0,00047
000005
0.00026
0.00068
0.00141
0,00225
0,00696
000635
0.00720
0400773
0,00890
000963
0.,01180
Qeuldbé
001376
Qev1479
001582
0.01694
001840
0,01985
0.C2151
0e02357
0s2252C

u/u_ (C)

p PP
1.0000 0.089%06
1.0000 00903
09996 0+0864
09996 Ce.0868
049992 0.0887
Ge59d6 0.0875
049977 0.0875
0699066 0.0888
049964 040872
0e9961 040863
0.9935 0.0881
0.9910 040924
09883 0.0858
0e9853 0e091¢
0.9806 040919
09751 0e0912
0.9710 040900
09593 00943
0e9483 0.0937
09395 040922
069259 00973
09017 060992
0.8805 00996
Oe8514 041004
08331 0+1005
0.8107 0.1002
0.7910 040999
Ge7659 041001
OeT7466 00988
07165 0.1007
0e6994 040975
046751 0e09862
Qeb695 Q40972
OebbB 0+0970
0e6732 040949
06792 040948
0.66821 Q+0970
046919 0e0941l
07059 040966
0.7312 00974
0.7988 060995
0.8335% 041000
0.8580 040991
0.8670 040990
0.8974 00977
0e9112 Qe0981
0.9516 0+0948
0e5660Q Ge0938
09775 0.0921
0.9874 040899
0.9935 040887
069976 00884
Je3996 00863
1.0003 Oe(340
1.0001 0.0831
l+00GC2 040335
1.0000 Os04d38

Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

A= 28°, My = 0.4, «

N

= —2o

MEASUREMENT |

(o}

B

-0.l6
~0e15
=016
~0ell
-0el13
=-0406
-0.02
-0404
~0.01
-0.01
0,01
Osl2
Oela
0.13
0.21
0432
0.38
Q.43
0.71
0+85
O.81
1019
le48
173
197
2429
2e48
2084
2496
3.50
3454
EXLT)
3.13
2472
238
1.98
1.80
1«80
125
1.08
0e71
Oebé
0451
Qe43
0e29
0025
Oeldt
0el2
0.08
=006
0«00
0.00
-0.02
-0.03
0.C5
0.13
Oell

(o}
Y

0e68
[ Y-X4
0e63
0.56
0e56
Oe&?
0.39
0439
0e30
0435
0.29
Oele
0.10
0.09
~003
~0s16
“042%
~0e36
~0s68
~0e85
~0e b4
~1e28
~1460
~1.90
~2.18
~2e52
~2e73
-3.11
~3.25
-3.80
~3.85
-3.76
“3eh4
-3.03
=2469
=2e29
-2e11
=2e11
=1455
=-le38
~0.98
~0+69
“0e74
~0eb6
=0e49
=Ce63
-0e27
“0e19
=012
0.06
0006
Oell
0021
Q.31
Oele
Qesl
Je55

=be4?
=640
-6el9
-6e13
=64006
=597
=5482
=572
=5469
=566
=5445
=5432
=517
~5.04
-4e92
=4.76
=4eb4
~4436
~4el13
=394
=3.68
=333
-3.01
=256
~2433
-2401
-le72
“le4l
~lelb
~0.79
-0,51
~0.l4
0.02
Ce2¢
Ce40
Ce56
0e62
075
0.98
l1e23
208
2451
2477
26494
3430
3453
4ol
4e53
“eB2
5.15
Sea?
5.82
6429
675
Te25
T.95
8443

(concluded)

x/c = 1,050 MEASUREMENT 2

z/c

-0.02280
=0.02241
=0e02192
-0.02153
-0e02123
-0.02093
~0402064
-0.02014
~0601965
~0.01906
~0.01876
=Ue01827
=0.07T78
-0s01758
=0e016%9
=0e01669
~0s01630
-0.01590
=0.01560
=0e01468
-0+01376
=0.0127«
-0.01192
-001089
=0+00996
~0.008%3
-0.00800
~-0.00709
~0400600
-000511
=0+00442
-0.00333
-04002062
-0+00161
~0000%0
=-0400050
-0400030
Ve00021
0400052
0«00092
0«00113
000153
Qe0021e
0s0U315
QelUGRS
0.0U560
0400735
0e00879
0e0104]
0+01201
0e01341
OeUl421
0401540
001640
0401739
0e.01921
0402073
Qe02450
0402710

u/U

10000
09998
09997
049993
0.9992
09985
0.9980
09970
09939
0.9918
049909
0.9878
049831
0.9813
049758
0.9721
09670
0.9620
009577
Qe94l4
0.9240
0.907¢C
O.8889
08697
0.8488
0682643
0.803¢
0.7809
07575
0.7367
07173
06938
06792
0.6680
06680
0eb71¢%
Oab742
046815
06891
0e6974
0.7031
067130
OeT¢92
067592
0.7869
Oe8286
OeBb98
0.%9018
0e9347
0e9614
0.9808
0.9881
0e9967
0.9981
1.0006
1.0008
1.000%
1.0003
1.000C

p(C)

01084
Oe1084
0.1082
0.1082
041073
041079
0.1091
041105
001081
G.10061
041072
0+1084
Oe1083
01072
01054
0e 1084
041061
01079
001071
0+1080
0sl0066
041048
041050
0+1079
Oe1048
041059
041045
0¢1049
Oel048
0.1020
0s1021
040999
041005
00994
00998
040986
040994
01007
041000
0e«1020
Cel011
0+1014
0.1001
0e1024
0.1021
0e1045
041046
041065
0410069
0+1038
Qs1038
041026
0.1018
0.1018
01018
040996
040993
040995
0.1016

PP

BO

0.04
0.01
-0.02
=0.,0%
0.00
0.03
0,01
-0.03
0402
0.10
Oell
Oel2
Qelé
0425
0e31
0e29
Qebl
Q45
053
0.67
096
1e26
le4l
le42
180
2.12
238
2453
2469
3.29
3.51
356
336
2e806
250
2412
le94
1.60
1.50
le36
le18
1.01
0.98
0.82
079
Qe48
Qe4Q
020
007
0.08
-0408%
=0.03
0.00
=0s04
=0.15
=0.05%
=0.01
=0.12
-0.18

(o]
Y

9e4?
Fed?
9.46
Febb
9437
932
9432
9432
9e24
91l
9.08
904
897
8485
B.75
8.75
8.62
8455
8445
8425
791
Te55
Te36
7.31
6489
6s54
6e25
6406
5.69
527
5.03
be96
516
Seb4
600
637
6e56
6e B9
T7.00
Telé
Te3l
Te49
Te51
T+686
Te72
8,06
Bels
B437
8e55
8459
8.78
8.79
8e61
8490
9407
907
913
9e52
980

o]

-6.29
ELTRY ]
=6.00
=5.87
=5.77
~5467
=5457
=S54l
=525
=5405%
=-%e96
-4.80
~4463
~4e57
=63t
~4e28
=44l5
-4402
=3.92
=3.62
=332
-2.99
~2.72
-2438
-2.08
~lsT4
~l.ts
=lele
=0.79
=050
-0.28
0.08
G.31
.64
0.87
1.01
1.07
l1e24
le3a
let?
l.54
167
1.87
2+20
2457
3.08
3459
4e06
4e59
5412
559
5485

625
6458
6492
7453
8.03
9429
10.16




Table 2 (continued)
BOUNDARY LAYER AND WAKE PROFILES

A= 20°, My = 0.675, ay = +2°

MEASUREMENT |

Counstant (C ) =
u/Up ( o’p

=-0.6440

MEASUREMENT |

x/c = 0,280
- z/c
3
0,0U016  0Q.598¢
, 0.00015 0.6088
: t 0,00016 0.6113
b 0,U0017  0.620¢
: : 0,00018  0.064%6
* ! 0,00020 046462
X 0,U0022 046562
F 0,00025 Qe6763
0,00027 046862
0,00033  0.7059
i 0400040 07243
{ | 0,0C045 047413
0.,00052 0.7604
0,00U58 Q47743
. 0,00072  0.7985
P 0.,00085 0.8268
{ ‘} Pe00099 043467
i 0,00112 Q48646
! 0.00125  0,8837
o 0,00139  0.8986
b 0.00152 049131
0,00165 0.v264
[ 0.00177 049366
I 0,00I90  0.v465
j 0,00205 049569
0.,00218  0De.v63b
0,00231  0.9716
0.0L244  0.9773
0,00257  0.9808
0,00272 049855
0.00284 009891
] 0,00297  0.9913
0400309  0.9935
. 0,00321  0+9949
0.00335  0.9961
0,00351  0.9973
0.00366 049981
: 0,00376  Q.9986
: 0,00391 049994
0,00403  0.9994
0.,00416  0.99v9
0.0U429  1.0000
0,00442  1,0000
‘ x/c = 0,814
‘\
z/c u/U
P
0.00031  0,4812
0.00VLS  0,5298
0.00142  0.5780
0400166 0,6019
0400208  0.6219
0,00¢T6  0,6445
‘ 040087  0,6502
2 ‘ 0eU( 332 O.06618
0.00343  0,6697
\ 0.0U3B7 OebB17
0.0U399  0.6878
0.0u%2l 040958
QelOuse Qe7036
0eUGGTT  0.T[44
: 0e0LY00  0,7243
- 0400533 04729}
0.UUb6E  0,7407
Ve0ULLO 047526
0aULGES  0,7733
0eUUT30 047963
0eV0T74 Qe 07
Uel0YLE QeB2172
Qeuuldl VebaJd
0.00924  O,8%4H
0.,ul042  0,8916
0.Jl162  0,9177
0,Ul242  0,9445
o~ 0.01353  0,969%
=4 Oeulals Qe9ule
© Qeuin?? QevVY1lS
0.01668 049902
Oeulley Uevvay
O,U1806Y Vo994
0eUL9¥5T 140000
0eL04S 1.0000

(Cp)p

=0+0310
“0e0143
~0+0066
=0e0044
«0e0024
~040004
=0e0025%
=0«000%
=0.0007
0.0003
=040002
00010
0.0014
0e032%
-0+0007
060025
Ge0031
040023
040027
040045
00040
Ue0032
060055
040055
CeQUM7
0.0083
Ve004>
0,0022
040034
040025
0.0036
VeQuU5SY
V006t
040062
0400066

BO

553
5.31
4e69
Le55
439
405
4e10
3.72
3.78
3.5‘
3453
3e65
3.35
3el0
3e24
3.02
2080
2463
2434
2ell
Le94
1e79
1.59
leol
092
067
Vels
0.2l
0,07
=0.06
0,01
=0eln
0.0l
0404
=006

-2246
=235
=210
=le96
~leb8
=lebb
-leol
=lett
=lett
=le29
-le26
-l.18
-lell
-1.00
~0e92
-0.83
=074
“UVeb&
=0esb
-0e27
=0el5
0e01
Oslé6
0.28
062
0e90
leld
lLedy
lebé
FXR Y
2438
2060
2494
3.ls
3e43

N
x/c = 0,280
z/c u/U

P

0.00014  0,5876
0,00015  0.6165
0400020 0,6508
0.00023  0,6654
0.00027 0,6773
0.00029  0,6901
0400032 0.,697¢
0,00035 0,7125
0.00043  0.7368
0.00049  0,7500
0400060 0,7732
0,00067  0,7867
0,00072  0,7965
0.00085  0.8152
0400099  0,8406
0.00113  0,8600
0.00127  0.8772
0.00140  0,uv46
0.00153  0,9106
0.00165 0,9232
0400178  0.9356
0000193  0,9463
0.00205 0.9542
0000220 0,9634
0400230  0.9701
0600245 049769
0600259  0.9813
0,00271 0.9862
0.00283  0.9890
0e00296  0,9910
0.00308  0,9936
0.00321  0,9958
Qs00336  0,9965
0.00350  0.,9971
0400363  0,9981
0000378  0,9986
0600390  0,9991
0e00605 049994
0400616  0,9995
0e00432  0,9997
0s00¢43  0,9999
0.00455  1,0001
Vel0469  0,9999
Us00483  1,0000
Ue0U4S6 140000

75

MEASUREMENT 2

Constant (C
¢ P)P

~0.6440




AR N

Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

= 20°, My = 0.675, o

= -+2°

N

(continued)

x/c = 0,903 MEASUREMENT |
[o] (o]
z/c u/U_ (C)) B Y
P PP

0.00038 0.4852 0e0470 5.93 5¢36
0,00040 04864 040499 5492 5452
0.00061 065090 00578 5¢78 5«02
000093 0e5378 0«0610 557 beb8
0.00125 0e5633 00652 527 “e92
0.00168 0.5844 0e0683 5409 5407
0.,00221 046085 0400690 4eB86 525
G.00232 Oeblés 0e0691 4075 5435
000264 0.6270 040708 4e52 5¢56
0,00306 Ve6330 0«0716 bo63 5¢62
0.00338 Cet516 00709 4030 5073
0,003«8 066558 Ge0731 4015 5¢68
0.00368 06629 00731 4.1l 5490
0.0U388 Oebb81 00737 3.95 6405
0.0U429 0s6793 040747 3.72 6e25
0,00449 0e6855 040763 3,72 belh
0,0C0479 06933 0074l 3,54 6e40
0.,00520 067030 040748 3,65 bee?
0.00550 Oelll4 0e0746 3,22 6e068
0.,00611 0e7314 040746 3.02 be84
0.0C06061 OeTabe 0,0768 2474 7.09
0,00722 0s7638 0.0761 2,60 Te21
0.0u761 Del708 040774 2,27 Te51
0,00810 0.7913 0,0783 2425 Te51
0,00850 Get033 00783 2406 Teb8
0.00957 Ued305 060787 1.53 Belb
G.01U5S Qo630 040789 126 belt
Oeuwild3 OeBB06 00772 0,90 Be7l
Qall245 Oevlal Ve0753 0.63 Be95
Os.0{360 Ce9327 VeQ747 Q42 Yele
0.01654 0.9834 Ve06b6L =0,03 G450
OeU1752 069913 006030 -0.06 9450
0401839 069955 040596 0.01 9e42
Q0e.0192¢ 0ey979 00609 =0,10 9e5¢
Qe¢023 Ge9994 O«0014 =0s20 9461
Oelcib0 L0000 0e0572 =0.08 Je&9
Qeuleidn 1.00U1 0e0569 =0.07 GebT
OeNccol 0299499 0e0564 =040¢ 9e63
OeUc2Ye 140000 Uel593 =~0.13 9e52

-0.,38
=-0.38
-0.31
=020
-0.09
0.05
0.22
026
0437
Ge51
0.61
Q.65
0.71
0.78
0e32
0e98
1.09
1.21
130
le48
leb3
l.81
1.93
2.07
2419
2451
2079
3.07
3.34
.66
4et9
4eT6
5.01
525
5052
587
el
6e25
6428

x/c = 0,903 MEASUREMENT 2

z/c

0+00044
0400065
0.00097
0400148
0.001%0
0.00231
0400251
0.00322
0400392
0.00432
000473
0400543
000623
0.00726
0e00801
000919
0.00961
0.00982
0.01120
0401251
0.01422
0401532
0.01644
0401725
0401816
0.01887
VeCig67
0.01986
0402015
0.0206¢
0.02142
0.0190
002210

u/U
/P

044960
045173
045435
045967
046318
046455
046570
046734

046904

0e7119
0.7283
0e7480
0.7746
0.8008
0.8180
048343
0,8545
0,8565
0,8983
0,9356
0,9713
0.9816
0.9911
0,995
09970
09984
G.99%4
069594
1.0000
0,9997
0.9999
1.0000
1.0000

(Cp)p

00496
0.0557
0.0605
040655
00663
0,0651
0.0687
0.0716
0.0681
0.0698
040713
0.0719
0.0713
040729
0.0744
0.0707
040736
0.0727
0.0718
0.0716
0.0683
0.0676
0.0659
0.0639
0.0630
0.061%
Ge06106
0.0605
00597
0.0608
0.0598
0.0578
00576

[o]

8

6402
5.86
5465
5032
%96
4.9
“e52
4el6
4,06
3,77
3.56
3019
2eT6
240
217
1491
le75
1.70
1el2
0.61
0.30
O.18
0.05
0.00
-0403
-0.05
-0s15
=-0e15
=0415
-0el5
=020
=0el5
~0.09

(o]
Y

=245
=279
=290
=276
=243
=2e41l
=2¢0%
=le73
~1e68
=le42
-le23
=0e92
=053
=024
=004
0«15
0e28
0e32
0484
1430
1e54
le62
172
1.75
1.76
le76
leB%
1.84
leb3
1.82
1.87
1.80
175

=033
-0e26
=0.16
0.01
Oele
0427
Ge34
0¢57
0+80
0.93
1.06
127
1450
179
2401
2435
2047
2453
2,91
3.28
3.75
4,05
4435
4457
“eB2
5.01
5423
5428
Se36
S5e49
5«70
583
566

790
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BOUNDARY LAYER AND WAKE PROFILES

Table 2 (continued)

(o] [s]
A =207, My =0.675, oy =+2° ((ontinued)
x/c = 0,986 MEASUREMENT | x/c = 0,986 MEASUREMENT 2
[o]
z/c  uw/U_ (C)) 8 ¥ o° z/c  w/U_ (C) g° o
P 128 P PP Y
0400044 Qeab42 041493 893 =0497 0e2% 000046 Qe4422 Oel586 9448 ~11.95
0400053 0.4687 Qel504 8.85 =120 0.29 000057 Ve594 061579 9637 ~11.70
000073 0e4?10 0e1511 8468 =117 03?7 0.00107 045052 Del620 9420 ~11e34
0.,00093 00,5093 0el1527 852 =0eb3 0e65 000126 0e5281 041593 8e75 ~10.90
0.00122 05294 01537 Be4dD =059 Oeb8 0.00185 0e5566 Celble 8625 ~10e04%
0400151 QeS4ay Oel547 Te99 =0421 0e70 000243 05772 Oelb26 Te53 «9,717
0.00210 0e5722 Oel552 Iy 0e25 0e¢99 000252 065793 Oelb32 TeT2 <=9497
0.00268 05933 Uel561 Teld QeSS4 1620 0400272 Oe58Y3 Odl632 7429 =9,56
0Ve00317 0.6098 Oelb554 Ge84 082 latl 000290 Qe5969 Oel618 Te2l =9,54
000355 066215 Oel564 6445 lel7 157 0.00338 Oeb126 0.1636 6482 =9,13
0400603 0e6365 Oel567 6430 1629 le77 000395 06305 Oel63s 6e43 =8478
0400440 Qebbva . 0el562 5497 159 194 000462 Oeba8Bo Oelb3? 600 <=B440
0400554 046795 Qel565 S5el9 230 2437 000547 06742 021639 Se38 =T7,.83
000639 0e7051 Oel586 4ebh 280 2464 000633 047000 O0.1638 4485 =7436
0400734 0.729%4 01570 4elb 3023 2495 0400691 Qe7158 Oslbal 4eS54 7,08
0.00830 Q7564 0.1575 3.60Q 374 3427 0e00T40 07317 Oelbia Hhe2l =b.18
0.00926 0.7830 01580 3.11 4019 358 0.00818 Oe?7526 0elb52 3499 =660
0401023 08063 Oesl1563 2eb4 4062 3.89 000973 De7954 0elb26 3.01 =5.69
0.01119 Oe8312 Oelbbb 228 oGk 4el9 0s01126 0.8332 Oelb13 2¢32 =5.07
0.0122¢ 0.8548 Del524 1+90 5028 4451 001310 Oeb823 0el1562 lebb =ho4b
0.01316 048795 Oelh87 le52 5403 4e79 0601402 09059 Qel526 1632 <4417
0601407 00,9008 Oelésl 1e29 5.84 5407 0401504 0e9270 041505 le01l ~3.88
0401499 0.9193 Del428 1.00 6ell 5435 001592 0e9419 Delu?5 Qe84 =3,74
0401590 0.,9388 Oelély 0e63 bebb 5662 001650 049530 Oelbbé Qa7 =3,.58
0.,01714 049598 O0e¢l1359 Qebb 6s61 5.98 0401718 0e¢9649 Oel43b 0650 «=3,.42
0401801 0.9723 001339 Oe29 6e17 $24 001796 049738 0el425 Oeld6 ~3.30
0.01850 0.9770 Qel32l 0427 6.78 6438 0.01835 09780 Qelélh 0e29 =3,23
0.013859 049780 01330 De22 683 babl 0401883 O0e983¢ 0e1396 Oel9 =3.14
0.01898 00,9813 Qell22 0.20 6.85 6e53 0.01931 0s9866 0.1380 Oelb <«3,11
0.01917 09831} Osl324 Oelb 6.88 6e58 001985 049903 Oel372 Q0e0&6 =3,02
001946 09860 Oel315 °q°7 698 667 002040 049931 061353 007 =3,03
0601965 00,9872 0e1281 0.08 6096 672 002067 069944 01350 0«08 =3,05
001984 De9888 Oel274 Oel2 6092 6e78 0.02085 09948 Oel354 0600 =~2.,97
0602003 049901 01300 Oel2 6692 6486 002130 069959 001336 <0403 =2,94%
0602032 0.9914 Qel294 0.08 6096 6e92 002157 069966 0el333 -0,05 =2.92
0.02077 0.9936 Oel288 0401 T.02 Te05 0402255 0.9982 Q0el3l2 =0el5 -2.83
002113 049950 01278 0400 704 Tel5 Q02336 09989 0e1298 =017 <2.81
0.02158 09964 Oel267 0401 Te02 T.28 002460 049996 0el289 <0.19 =2,.78
0402202 049974 Oel265 <0405 7.08 Tetl 0402603 049998 001288 =0e20 =2,76
0402229 049980 0el256 =~0,04 T.07 Te49 002744 1.0000 061285 =022 =2.73
0.02318 09992 041252 =0403 707 Ta74
0402416 049997 061255 ~0407 Tel2 8402
0.02518 1.0000 041240 =0,l0 Tel6 8.32
0.02613 1.0001 01230 =0,12 Te19 8.59
0,0271% 1,0000 Dell236 =0,13 Te2l 8,88

77

Qa

T «1e91

=1leB8¢6
~lebb
-1e57
-le33
-109
~105
~0.97
=089
-0.69
=0e45
-0el?
Oel4
Qa2
0460
076
1401
151
1.98
2053
2481
3el2
3.37
3454
374
3.96
4408
4622
4036
4451
467
4¢75
480
4092
5.00
5.28
551
Se86
6026
6e66
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BOUNDARY LAYER AND WAKE PROFILES

Table 2 (continued)

A= 20°, Mo = 0.675, a

N

= -+20

x/c = 1,010 MFASUREMENT |

z/c

-0401961
=0.01940
-0,0190%
-0.01888
~0.21857
-0.01805
-0.01742
~0.01689
-0.Ulb648
-0,01595
-0e01564
=0e21452
-0s01359
~0e.01256
=0.01153
=0401049
“0.00956
=0.008%2
=04020759
=0400655
=0e0uS61
-040C456
-0+00362
-0400233
=0e0U1e3
-0.00l03
-0.006083
-0.00043
=0e00U23
=0.00V04
0.0002¢
OeluUss
0400066
0eQUOYS
0400140
0.00183
03036
000219
0400311
0e00407
0e0Ub24
0e0006¢8
0.00732
OelUBoS
0400982
Ceulile?
0.01292
0601457
0.01600
0e01754
Qe.01927
0402068
Ja'L <10
0e02365
GeG2548
0402682
0e02821
0.03092
0003313

u/Un

1.,0000
1.0000
00,9999
069998
069997
069995
047933
09969
09952
0.9930
0.98%9
047802
Vev6Th
09507
0e9271
0.9031
0s8795
0.8520
Qe8253
Qe7948
0e7650
Qe7361
0.7022
Ueb567
Qebl%o
Oe5884
0e5764
QeH563
0eb372
Qe5211
Ge51¢5
065129
0e5153
Qe 5244
Qo430
Qe2607
Oe2318
OeH942
Qet04?
Cet 328
Qo627
Qeby0b
QeTlda
0e74170
Je.7811
Oeyl170
Oe8561
Qeb360
069256
0e%520
0e3753
OevBal
(PR ALY.]
0e9984
10001
1.0001
1.0002
Qe9999
10000

(Cp)D

0e1508
Del1522
001503
001501
0el5206
0elS541
Oel546
01557
Gel570
QelSE9
0e1597
Oel633
Jelbs2
0el707
Gel?5%8
Ot 779
0elT791
Oslu2e
velB8s2
0el827
Gels2l
Uelb43
Oel852
OelB826
Geldi?
OelB2a
OelBl0
Q13805
GelTyl
Oel7%6
Osllal
0el?13
0e17006
0el1709
Oel706
CelT25
Qel709
UGel?730
QelT23
Gel730
Jellab
Oel749
Vel722
0.1723
0el733
0el704
Oelb67
Oel630
0e1608
0el1575
QelS64
0el529

OelS17
Oela?7
Geld76
Qel%b3
Oelosl
Oel39?
061393

o

B

~0.08
~0.06
=0.02
-0.09
-Gslb
-0.10
~0.09
~0.04
0.00
003
0.06
0.08
Q.18
Oels
0435
0.61
OeTa
099
lel5
1455
Loty
2401
2443
2498
3okt
3.77
3.87
4el9
4093
S92
beldb
7«03
Te4?
del0
B+20
600
Teb7
Te48
Telb
beb65
592
56253
4.TH
4ell
3e32
2483
2el2
lett
1009
0e72
0e37
Oely

0«00
~0e08
~0e24
«0e31
=025
-0436
-0e57

o
Y

8408
Be04
Te98
804
8409
8401
Te9?
T.88
Te83
Te?7
Te?1L
Teb5
Te52
Tett
Te25
6e96
680
Ge51
6e32
5489
552
5638
4093
4435
3e84
352
3443
3,09
2435
135
Oe93
Oe264
-Ge21
-0eBS
—Ue96
-0e77
~0eb5
=0e28
“0el6
Ueb53
le23
l1e85
2034
2099
3«78
4025
4495
5400
5649
6e3b
bel3
6e42
7413
Te24
Tebs
TeS54
Te53
Te13
8405

-3.70
-3.66
=3459
-3+54
=3e4?
-2e36
-3e22
-3.11
-3402
-2+91
=280
<2460
=244l
=220
-le98
-1e77
-1+58
-1.35
~1s19
-0.98
-0e79
-Ue 59
=0.39
=012
0e06
Oel4
Oel8
0.27
Oe31l
0e35
Do
[{P¥)
Oee?
Oe52
0.60
067
0.77
Oedk
0490
1.07
le2y
Lea?
et
le9l
212
2440
2072
3.03
3.31
3.61
3.95
4e23

beb)
4e889
5425
5455
Se87
6450
7.01

(continued)

x/c = 1.010 MEASUREMENT 2

z/c

=0.01878
~0.01867
~0.018647
-0.01836
~0.0181%
~0.01784
~Ue01763
-0.01721
-0.01690
~0.01680
~0+01617
~0e015065
~Je014693
~0e01400
~0e01318
~0eV1256
~001205
~0.011¢22
~0e D097
~0e00822
~0600625
~0.00542
~0.00%16
-0s00323
~0e002b63
-0e00183
-0«00114
~Ue 00074
-0e0002%
0.0002%
0400055
0.00085
0.00137
000169
0400190
0e0U244
0400276
0¢00383
0e00478
Ue0USG4
0400751
0.00907
0401052
0.01227
0.01392
Vs01567
0401710
Ue0lBoOS
002026
0402127
ve2217
R 0320

0e0c413
0402515
0.02825
0«03106
0.03318
0.03762

u/U_

1.0000
1.0000
069998
0.9999
0.999%4
0.9988
0.9983
069974
0.9959
049959
G.9938
0.9903
049850
069741
Qe9611
0.9499
049391
OeG214
OeB837
048429
047850
067539
0.7177
0.6909
Ca6653
Oe6338
Ge5913
05646
05355
Ce5174
065231
05275
04,5500
0.5613
0.50688
0e5860
045960
0.6283
Qe0534
0.6871
047313
047701
O«80706
044510
0.8896
0e9235
0.9516
0,9723
0,9480
0,993%
Oev965
0.9985

0+9996
0.9998
1.000¢2
1.0003
10000
1.0000

)

0el1525
0.1529
0e1516
0e1512
041540
0e1549
Cel1533
Oel548
0.1589
061552
041573
0.1595
O.1610
0el651
O.1662
O.1681
0e1695
OelTll
0.1758
0.1772
Q01790
0.1782
CelT94
0.1789
0.1802
Qel792
Jel804
0.1789
0e1779
QelT67
0e1702
Qel728
Jel1708
0.1702
0.1711
Gel?718
0s1712
01699
0«l710
Oelb8S
Celbb8
Oelb74
Oel663
0el628
Cel5v4
0el524
041501
Vs l445
Oel4a29
Oel623
Oelhbs
Oelall

Oe1386
0e1358
Oel1317
Oel296
04274
0s1253

D

BO

~0.22
~0s17
~0el4
~0s13
~0el5
~0.08
-0,07
~0.05
~0.07
0.01
~0.01
0.02
0404
0e10
0e21
030
0e36
0e56
0.70
1e13
le67
1.98
2426
2460
2487
3.25
361
4é21
5420
6463
Teb66
Te94
8406
8405
Te82
Te71
Te49
babé&
6410
5436
4038
3.71
3.08
2437
1e73
1.22
079
Qe 42
0409
0.04
=0s0¢
~0.07

-Uel4
=020
~0.38
=0eb2
~0e47
-0.75

(o]
Y

=1.62
=1le67
-le72
-1.73
=173
-1.80
-1.83
-le86
-1.86
~le94
-1e96
=200
-2405
=215
=229
~2e¢%0
=248
=270
-2490
-3437
~3e95
~4e28
-4459
~4e 9%
~5423
=502
~5499
~6+59
~Te59
~9.03
10.06
10435
10e48
1048
10.25
10415
~9493
~5.09
~8e57
-Teb4
-beB8
-6e22
-5458
«4eBT
-4e22
~3.70
=324
-2+85
«2+43
~2s4l
=231
-2426

<2415
-2406
~le70
=1+59
~1e42
=083

=3.95
=3493
~3.88
~3.86
-3.82
-3.75
-3.70
-3.61
-3455
-3.52
-3439
-3.28
=3el2
~2493
=276
=203
=253
=2+36
-2.05
=leT6
-1e37
~1.20
=095
=G 76
~0e.04
~0s48
-0e34
~0e26
-0elé
~0.006
0.00
0.05
Qele
0420
0.23
0e33
Oe38
057
073
Qe94
1e22
le51
177
210
2e41)
2470
3.02
3.31
3e62
3.82
4.0}
4422

“ebl
beb2
531
593
beal
Tea2

290




= 200 _ _ .0
A= 207, M, = 0.675, ay = *2° (concluded)
x/c = 1,050 MEASUREMENT | x/c 1,050 MEASUREMENT 2
\ z/c  u/u_ (C) B y°  o° z/e  u/Uu_ (C) 8% 4°
. P PP p PP
; =0.01970 140000 01270 0405 8454 <~1.83 ~0401990 140000 041276 =0.06 =0410
~0401940  1,0000 041235 0,00 8457 <lo76 -0.01960  1,0000 0412064 =-0,07 «0.10
~0e01909  1,000L 041264 =0407 8463 =1s70 -0401919 049999 041275 =018 =002
~0.01848 069996 041239 0403  B.48 =1.56 -0401899  0.9999 041260 =0ell =0.09
~0s01787 049989 0e1285 =0408 B455 =le43 -0.01848 049995 041230 =~0s12 =010
~0s01746 049980 0el28l 0e02 Be4l =l1o34 -0.01828 049991 0.1264 <0415 -0.08
=0401695 049971 041300 0400 Bedl =le22 -0.01818  0.9989 041276 <-0415 =009
-0401654 09957 041288 0Qe04 Be33 =lol3 ~0,01T67 049982 041252 =0404 <0421
~0e01602 049937 041321 <0407 Be4l <1402 -0401706 049974 041240 =0,08 =020
~0eUL4B6 049864  0al3ll <0405 Be31 <0476 ~0401695 049970 041273 ~0s13 -0.15
: -0e01602  0,9769 0e1368 =0e10 Be32 <=0458 =0s01675 049959 041279 =0.06 =023
‘ =0401307 049652 0e1328 0e03 8413 =0.37 -0401655 049947 041248 0,02 <-De32
J -0001202 0,9488 041351 0408 B840l =0Dolé -0401384 049762 041322 0.02 =0o42
-0401095 049279  Qel363  Qel? 7485 0,10 ~0401299 049647 041333 0,06 <-0o&7
-0.01000 0.9074 041354 0e27 To71 0.3l -0e401236 049547 041336 0,09 =053
-0400893 048862 0e1390  0e37 7455 0454 ~CoU0939  0Ou8434  0u1364 0421 =072
-0.00768  0,8607 041387 0,50 7437 0.77 -0e00779 048553 041382 Qo7 =140l
=0400595 048102 041420 0463 7416 1,20 -0400573 048029 041377 0.8l =le38
-0400493 047836 041383 0488 6486 1.62 -0400482 0477264  0s1373 1,08 =1e66
=0400391  0,7565 041397 098 6472  la65 -0400370 047418 Gel371 1,08 -le67
=0.00277  0.TI87 041362 1463 6422 1491 -04D028B8  DeT1bh  0el366 1435 1,95
«0.00182 06905 0e1329 1.68 5475 2412 -0.00225 Oet973 Oe1372 le75 <2436
~0400130  0,6794 0e1318 1489 5472 2423 -0400142 046766 001356 2,02 ~2463
-0400110 046744  0e1312  1¢96 5.64 2428 -0400069 046591 041325 243l -2.92
=0400078 046659 061307 2411 5448 2435 -0400027 046531 041301 2451 =312
-0400057  0,6600 041313 2417 5.4l 2439 0400015 046466 041306 2480 =344l
~0400026  0,6545 041296 2441  S5el6 2446 0400078  0.b44]  0el298  3.25 <-3.86
0400016  0,6476  0el293 2469  4¢BB 2456 0e00140  0e6449 041273 3,59 -4.20
0400037 046650 01299 Ze8l 4475 2,60 0e0UIYZ 046489 061266 3469 =4,30
0¢00U68 046430 041293  3.00 4455 2467 0400223 046525  0e1267 3492 -4453
0e00L10 046417  Gal269 3429  4e24 2476 0s00244 046565 041237  3.90 4451
0400152  0,6619 041288 3442  4oll 2,85 0400286  0.6654 041231 3,96 <-4456
0400204 04,6462 041239  3.79 3472 2496 0¢0031T 06684 041253 4413 -6,75
0000245 0,6502 041273 3490 3461 3405 0600422 046595 041272 440l =462
0400371  0,6696 041270 3492 3456 3432 0400526 047110  0a1239 3,72 -4432
0e00562  0,7156 041279 3448  3.97 3,78 0400642 047367 041248 3,47 -4.06
0400688  0,7373 041262 3421 4423 4,02 0400791 047739 041265 2477 <3.34
0400795  0eT621 01294 2473 4469 4,25 0s00Y29  0.B8GHZ  0usl240 2426 =2480
0400932 047958 041293 2625 5elb6 4456 Ue01251 048774 041223 1439 <1486
0.01067 048261 041272 2:01 5439 4486 GeOléct 049133 041189 0497 =139
0401212 048593 041276  le43 5,97 5,14 0.01570 049406  Osl187  Qu63 =1.00
! 0401397  0.,8986 041255 0499  bebl  5.60 0s01T33 049657  0ell78  0e4l «0e73
0401530 04,9242 041251  0e81 6459 5490 0401877 049786 0ell68 0421 =-0u46
‘ 0401674  0,94¥8 041247  0e52 6489 622 0402043  04991C  0el154 =0402 =-0e17
0401850  0.,9724 041260 0623 7420 bo62 0602147 049948 01156 0400 =0ol®
0401986  0,9850 041219 0el3 7432 6493 0402240 049972 041169 =0,05 -0.04
0402152 049931 041230 0403  Te46  Te3l 040¢343 049987  0sll54 =0412 0.08
0402316 0,9971  Gell96 =0403 7455  T.69 0402445 049996 041160 =0420 0423
0402480  0,9996 041210 =0el7 TeT&¢ 8,06 0.02546 049997  0ell34 <0420 0.29
0402623  0,9998 060207 =0e28 7.90 8439 0402854 140000 0Osll4é <0s4l 0470
0¢02769  1,0001 041204 <030 7.96 8.73 0403058  1.0001 041149 =0451 Q.94
0002964  1,0000 041169 -0439 8413 9,18 0403308  1.0000 041115 =0¢51 1e12
0403767  1.0000 Osll34 =0.81 187

Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

062

=3.61
-3.5¢
=3465
~3e4l
-3.29
=3.25
-3.22
=3.11
=297
-2495
=2.91
~2+80
-2426
=2.07
-1.93
~1e28
-0.92
=0e4T7
-0s27
-0.02
Qeléb
0.30
Oe48
0e65
0e74
0e83
0.96
1.10
l1e21
127
1e32
le4l
le?
1«70
192
2417
2450
280
3.50
3489
4e20
“edb
4488
5425
Se48
5.68
591
bela
6e 36
Te04
Te49
8405

9409




o

80

Table 2 (continued) |

— BOUNDARY LAYER AND WAKE PROFILES :
| A =20°, M, = 0.675 =0
s » My T P8 oy
| x/c = 0.280 MEASUREMENT 1 x/c = 0.280 MEASUREMENT 2
r ————————————
? z/c u/U_ constant (C ) = =0.4110 z/c u/U_ Constant (C_)_ = -=0,4110
. D PP 0 PP
B 0.,00Gle  Qe6lCl 0.0U0L5  O.bll4
B 0,0L0LS Ue6200 0+00017  0.6244
L 0,0u01L8 VeboT8 0.00020  0.6551
N 0.,0C0U23  Oabba? 0400023 046712
- QeuuUeS Jebb s 0.00026 0e6859
' 0 0uUCY U902 0400031 047030
' 0. UubL3l  0eT097 0.00035 0.7198
0.,00C35  Va7217 0.00033 047343
(LUL040  UaT622 0.00046 047955
3 | 000053  VeT762 D+000%0  0,7668
’ 040l ULT 043060 0.000%6 0.7619
: 0.00CT9  Ue83lS 0.00065 04,7996
. UeJdCuvs Vet 54y QUs0UUO0T70 0.68135
0,0Ul06 048765 0.00079 048279
‘J 0,00120  0Oe8Y61 0s0V068 048429
O.tul32 De9149 0O.0u098 Q46590
0.00148  0,9333 0.0U10B  0.8758
| 0,0Ul5%9 Q49471 0s0UUL22  0eBY948
} 0.00172 Vev583 0.UUL35 0.9133
: 0.0UlBS  Ve96b6 000147  0.9294
| 0.0L1%9 049765 0.0Ul%9 09430
E 0.00212  Ce9830 0400173 0.,9570 ‘
0,0uee? U886 OeOLB2 Oe9047 :
0400240 Ued921 0e0GLITY 09732 !
Q,0udba DeYW9e3 0400207 Q049807 ' v
0.uu266  Cevve3 0400221 049863 [
C.Uuc¢H Oev9le Ceuu235 Qe990T N
0.0U¢91 Vo985 0e00269 049941 4
0.0L303  0e9949 000261 049959
QedUsl? Ua®59% QalU27% 0499 T4 |
VU033l Jewddb VeU2585 049983 i
. Qedulas Ca99747 Gavbulyd Qevy98Y |
[VSIVE LY Ve 19 Ce0UIUY 049994 ;
0.0u372  Jev9749 UsUb3ct  0.9996 B
0,uL387 Jev99 [TV Y] 0.9998 i B
Ceutdsy 1.0000 R QeluU3s7 Qe I9YYY Il b
‘ 0,3C410  1.0000 GeOU3TO  1.00806 by
JeLU382 140000 i 3
.
x/c = 0,814 MEASUREMENT 1 x/c = 0,814 MEASUREMENT 2 § 1
o o o ’
\ z/c  w/U_ (C)  g® 0 z/le  w/u_ () 8% ¥ o° ;
\ P PP P PP |
0.00031  0,5090 =0e0041l 3436 6478 <2447 0.00066 045181 000270 3467 =162 =04l2 .
040L065 045516 000169 3420 6475 =2438 UeU0070 045509 040324 3,54 =2.32 =006 Y
. 0400109  0+6059 040256 2486  b6eB1 <2425 0.00106 045910 040367 3425 =2e13 Q.04 '
- 0.00153 046316 040255 2477 6488 <2412 0sU0153 045236 040403 3,06 =1495 0417 | ¥
0eUDLITE  Ueb415  0a0284 2471 6493 =2409 000200 06465 040422 2496 =1e91 0430 ) {4
0eUC221 046666 040303 2456 7.05 =le92 0sU0235  0s6660 040436 2474 =1e71l 0439 B |
0eUU266 046809 040302 2465 Tel3 =1.79 0e0U270 046797 040446 2466 =lobb  0e49
0400286  0ab951  0e0316 2437 7420 <=le72 0.0U293 046912 040449 2457 =159 0455
0406333 047139 040310 2424 7431 =le59 0400328 047058 040462 2641 =1445 0,65 i
a 0400355 047208 040327 2408  Te%6 =~1e52 0+0G37%  0a7213  0s0473 2432 =1.39 0478 :
\ 0400378 047311  0e0326 2406  Te67 =le45 0400396 07323 040479 2415 =1e26 0¢84 ’ ¢
0600411 047442 00328 1493  7.59 <le3% 0e00619  0e7400 040487 2,08 =lel9 0490 {
s 0400445  0a7573 040330 1,82 Tebd =1e26 0eUU453 0476477 040536 1499 =~lel2 1,00
E 0400467 047660 060336 1475 Te73 <1419 OsUUsbY 047670 040488 1486 =1401 1409
| 0400490  U«7730 060340 1469 7478 =lel2 0sUUS21 047795 060507  1e71 <«0.88 1.18 .
000936 047878 040349 1469 7,97 -1.00 UsUUSTE 047999 040509  1eS& =0e75 1432 3
. 000557  UaT968 060361 1437 8407 <0evé 0.00623  0eBLl92 040523  1¢40 =0e63  le43 !
p 040Ul  0.81%7 060368 1.28 Hale <0460 0.00680  0eb386 040519 1425 =0452 1457
1 0.0U665 048333  Ya0351 1413  Be27 <0465 VeCUT36 068564 040527  1¢10 <0440 le71 a
0400730 048556 040357 0496 Bebl =0eé8 0eUUBGS  0eB799 040539 0487 =0s21 189 4
006795 048778  0e0353  0e76 Be58 =0.31 0.00HOG  0eBYZl 040647  0eTé =0sll 2404
0400838 048909  0e03%  0e7C Boeb3 =~0a19 0e0UY6 049231 040563  0e51 0407 2426 4
0.00902 049085 000369 0,50 Ba8l ~0.0¢ 0.01028 049434  0.056&4 0439 Oslé 2,45
0.00967  0e9274 040366 0436 5492 Oslb DeUllcl  Co¥b42 060584 0422 0028 2,69 t
0401042 049439  (.0341 0,30 B8.98 0.3l Q401247 049846  0s057&¢ 0408 0e36 3,01 %
0,01089  U.9598 040323 0,18 9,07  QOee9 Ue01323 049923 040565 0401 0439 3,20
0.01189  G¢9777 040312 0406 9,16 0476 0eUI3%7 069961 040571 =0.01 0438 3,39
L, 001311 0e991¢ 040299 =040l 9620 1409 GeUl4T2 009986 040571 ~0405 0439 3,59 o
001632 049975 040305 0400 94168  lew2 0s01567 049994 040574 =0.03 0e34 3,78 a
[ 001524 049990 00329 0.00 9.16 l.68 0s0163¢ 049998 040584 =0406 0432 3,99 o
- 0.01635 049998 040336 0,00 9415  1.93 QeUL705  1+0000 040575 <=0.04 0430 4418
0401727 049998 040347 0,00 9,16 2.23 0.0LTTT 140001  0s0578 <0403 0427 4437 i
001817  1.0000 000349 0402 9ell 2647 0e01H38 140000 0¢0587 <0.04 0e2%5 4453
0.01905 140000 040353 <=0401 9.13 2.72 0s01941  1s0000 0s0591 0401 OelB 4479




Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

o
A =20, MN = 0,675, oy T 0 (continued)

x/c = 0,903 MEASUREMENT | x/c = 0,903 MEASUREMENT 2

C [o} o [¢] o
z/c u/Up (p)p 8 v z/c u/Up (Cp)p B Y

0,00038 045099 0.0679 3,64 0.000644 05249 040690
0,00085 0.5629 040837 3.42 0.00045 065255 040701
0.00138 06040 00894 3404 0400086 065711 0.0808
0.00181 046234 040903 3.04 Ue0ULLT 0e5971 0.0831
0400223 046459 040922 2483 0.00138 0e6091 0.0868
0,00255 0+6573 0,0933 2472 0.00179 0.6288 0.0886
0,00317 046795 0.0937 2458 0.00220 046469 0.0894
0,00337 Q.0886 0,0v36 2460 0.00251 00645 040879
0,00357 046977 0,0952 2438 0.00262 0.66617 0.0905
0.00398 0.7109 040956 2426 0.00303 00,6508 040899
0.,00428 067251 040940 2430 0e0033¢4 0.6921 040901
0,00438 00,7297 040971 2409 000365 04,7025 040916
0,00469 067372 040967 2,05 0400405 07171 040909
0,00509 0.7508 040969 192 0600465 07358 040915
0.00530 0.7589 00961 177 0.00516 047530 040924
0,00580 067753 0,0975 le62 000566 0.7688 040934
0,00630 Q0e7916 00986 le51 0.00636 0.7907 040936
0.00691 Qetlls 040989 1434 0+006606 0.8078 040943
0,00750 046316 040967 l1e19 Qe0uUTLE 0.8301 040946
0.,00789 Oeb439 040986 1.0d9 0e0UB 38 048510 040932
0,00848 Oes806U4 060987 0,95 0400912 0.6757 Ce0942
0,00907 048790 040981 0,77 VeV 1040 0.9064 040937
0,00966 048958 040969 04,70 0s01125 049254 040932
0.01024 069126 Ue0%63 0.51 Jaull 7y 00,9408 060923
0.,01123 0e9359 V0a0949 0434 Jevldol 0e9572 040926
0,01237 0.95v9 0.0928 0.,18 Useuldce Q9707 Q.0v14
0,01351 097175 040909 0.07 Oevlaly 0e9304 0e0904
Q0,0l444 Vev879 0,0886 0,05 VelUliayl Oeyu91 Qe0B91
0s01536 0e99647 00876 0.00 Uevlbee Oev908 Q.0878
0,01625 Ue997y Ue0859 0,03 Ueuibb OevvalU 0408706
0.,011232 069992 060845 0.03 UeuUlTIl2 Qe 9985 00849
001819 09998 00831 0.00 Uellbel Oe9996 Oe0d47?
0.01897 1.0001 040823 =001 0eUl92¢ 10000 0aus39
0.0¢004 1.0000 00812 0.02 OeUl%54 Oe999Y Qe YL
0,0¢103 1.0000 00806 0.07 0«0Ul9b4 0eG999 Oe0d28
0402200 1.0000 Qe0u0Y Q.09 Valclc4 140000 O.uBLT
0e0c0ba 1+0000 OeBLL
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x/c = 0,986

z/c u/U_ (C)
/ / P PP
OeuvlUsé Qe4d86 Velbll
0400052 Oe493¢ Uelb061l
Q.00v081 Oeb¢nl? Delb5b64
0400090 Ve53T6 Oel600
0.00v120 0e5609 Oalb2b
Qe0Clay Qe5T00 Uelblo
0400197 QedYB7 Oelb3l
0400d48 Ostlve Uelbay
Osuu309% QetelS Oelba?
0.00372 Qebbes Oel632
040C400 Oeb756 Oelbal
Qeu%s? Geb935 Celb4d
QGeludle Jelles Uelbas
[CPVVER B 0e1295 Oslo3d
0.0u037 Qe7415 Qelb40
0400723 Qel7a7 Oelb39
Qs00BZ8 Oe8054 Qelbee
[OPYVIVE ST Os88356 Gelble
0.01021 Vetibul 0el597
0l.01127 0e8855 Uel509
0.01213 0e9066 CelS3s
001305 CeF286 0e1504
Oeulldve 03473 Oelb?s
Q0s01478 Oe90532 Qelaas
0601579 0e97177 Qela2l
Oe.ULlbY3 Qe9875 Uelid98
0.,Ul770 069935 0el137
0.01819 0e9956 Oel3b7
Oes018as8 Ue99068 Oel3el
Qe.01877 Qev973 Qe lisl
Q.018306 Qe9978 001358
0evl925 0a9983 Osl342
0e01954 Qo985 Oel350
0401983 069990 Qel3bs
0002011 De99+3 Del32l
00¢040 Qev976 01337
G,02075 0e99v8 Oeld23
Qe0d129 0e29%9 Qe 1305
0.G2210 10001 Gel302
002299 1.00u0 Qell9S

MEASUREMENT 1

BOUNDARY

Table 2 (continued)

LAYER AND WAKE PROFILES

A= 20°,

MN = 0,675, ay T 0 (continued)

o

8

5478
5473
Se54
Seted
5427
5409
Qe8]
4450
423
4«CO
3.73
3.51
ERRE]
2497
2.70
2632
1e91
le5b
1e27
1.00
082
Qe5d
0.38
0e23
Oell
Q.Cy
0.06
~0sC3
~0e05
0e05
0402
0.06
0.0l
=004
0.01
-0e02
=0e0
0400
0.01
“QaelU2

[o}
Y

2e90
3el6
Ce37
2885
3el4
3639
3.03
3485
Gell
wedl
4.56
4aT4
Sel4
S5edl
Setds
577
6ell
Geltts
6e08
bevl
7205
Te26
Teah
Teb1
Teo?
Tet8
Te68
Te76
T.78
Teb?
Te0
Tebl
Te73
TeTb
771
Te73
Tel5
7.71
Te69
Tel3

x/c = 0,986  MEASUREMENT 2
o z/c u/U (C) 8° ° 4°
P PP

Ge23 DeU0&0 Uebt0b Oelb33 6e72 =Tel12 ~1e42
0426 0sLUDLS Oet 732 Oelbsd 6665 =Te94 =-1e69
0,38 0400074  Oabyb? UelbT3 6450 =T+71 =1481
0442 0ev01U6  0ubeb? Gelby9y 6e36 ~Tedl =1469
0454 Ue0ULw3  Usb57Y Uel722 6ol =741l =1454
0066 06400163  Ue5Tc9 Gel?25 577 =6s71 ~1le46
Q.86 Qeuulye O0e5037 Oel T2 5¢57 =6459 <=1le38
1406 0s00v211 Ue5ru% Uellls 5033 =6e37 =lec6
1629 0600250  O4&lnl  GelTew 5430 =6437 =l.1l
1.57 DelU26Y  Debibl Cel727 GeY6  =beD4 ~1e03
1.69 040G316  Dasbald Del728  4ebb 25479 =0ets
le92 Deuulsé OebdbYC vel?3l 4ebl  =5.60 =~0eb5
2414 UeUl4 1< 04673y 0s1736 4424 =5443 <=0s46
2e32 Qe00650 Qebtibé Oel?40 403 =525 =-0e31
2.5¢4 0e0USLE  0,70b8 Uella0 3,62 =he89 ~0405
2481 D.0UST3  0aT7¢61 Dellut 3437 ~4e68 0413
316 0400040  QaTaT4 O0si7a9 3406 =%e4l Ce34
3450 OsUubyd 047074 De1745 2480 =4sl19 0453
3,78 QeUUT776 047918 061745 2446 =3489 0.7
4409 QeulHY2 Qetc3T 041736 2,08 =3e57 1e15
©e35 0e00UY60  0,8427 UelTal 1478 =3430 1437
4eb2 0s01019  GabS9y6  0e1725 le64 =3419 1455
Get9 Vell0%Y  0.8798 Oel708 131 =2e89 177
Selé 0sUL160  0e8YG  Oelbyd lel2 =2.73 1.96
Se63 0e01243  0,9i66  0.1682 0,95 =2¢59 2420
5473 0eUL317T 049332 0e1666 0471 =237 2442
Se98 Osul3al 0e9456  0el656 0460 =2.28 2460
6el2 GaUl437 Qa9541 061629 0447 =2417 2,77
6420 0,U1530  0.9733  0.1613 0s35 =2408 3.04
628 D.Ulb37 0.9850  Colb95 0,15 =190 3434
634 GeU1765 Ge9925 Osl5ul 0405 <~leb3 3.65
6042 VeD1T774  Gew943  0el5T4 0402 =lesld 3473
6451 VeUlBU3 049956 0e1574 =Ge0Ol =~1478 3481
659 Vel iBaZ Ve9969 0e1568 «0e07 =173 3.92
6466 UsULBY0  Ga9970 Cel556 =0e03 =1alT 44006
6e75 0eUL9LY  0e9983 0 1564 =0407 =lolé& 4elb
6.86 0.01928 0.9%966 Oel536 =002 ~1e78  @ol?
7.0l 0s019%5  Gev990L 001569 ~0409 =1e72 o425
7423 001992 0,999 0s1540 =0,10 =1.71 4435
Te69 0,020u6 De9999 0e1531 =0412 =170  «e50
0e0cl36  0e9999 041515 =0el2 =1a71 4e75

0eUc20U8 1.0001 061507 =015 =167 4495

0002307 1.00C1 0+1500 =0.21 =la862 523
Qel24ly 1.0000v Oelatdd =~0.18 <leb4 5452

<90
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. Table 2 (continued)

— BOUNDARY LAYER AND WAKE PROFILES
‘ _ on0 _ - . |
A =207, My = 0.675, ay = 0 (continued)
- x/c = 1,010 MEASUREMENT 1 X/c = 1.010 MEASUREMENT 2
[o) o o (o]
zfe ufU_ (C)) 8 Y a® z/e  u/u_ (C)) B Y a®
1 p PP P PP
' «0602225 140000 O0el562 ~04ll Te88 <4483 =0,02133 10000 0e1662 <0023 =leTé& <-4,93
. =0es02195 1.0001 01569 «0,12 TeB9 =b,76 002093 09999 001656 «0el9 «1e79 =¢,.84
’ ! =-0,02165% 140002 041590 <«0el0 7491 4,69 «0402062 069995 061666 =0e19 <1480 =447
y =-0402125% 049999 Oelb03 <0409 TeB3 <4460 -0e02021 09989 Delb%4 «00l3 =1487 =6o67
-0,02105 049997 041590 <0404 Tell 4,455 «0.019%0 049983 0elb6B87 =0s07 =194 <=4460
«0,02054 069995 01590 <«0.04 Tel5 b4 ~0401948 0e9973 O0el70l «=Dsl0 =192 =4,52
~0,02044 0.9996 0s1602 <0405 Tel5 =be4l -0,01917 09963 OelTll <0407 =196 =4,45
] =0,02034 09993 0el619 =0.08 Tel? =4,39 =0.01907 09961 061715 <=0404 <«le$8 «~4o43
-0.02013 09990 Delo0l =0.046 Tel2 =4he34 -0.01875 0e9951 Oel718 0600 =203 <~4,.306
~0,01961 0.9981 Oelbad =0,07 Telh «~&4423 «04018644 049934 0e1720 0e03 «2.08 =4,30
=~0401940 049979 01600 04,05 Tebl =4,18 «0.01813 Ce9913 Oel722 0603 <«2.08 =4,23
~0,01930 0.9977 Os1621 0.00 TebT =b4lb -0,01803 049908 0.1727 0e04 =209 =4,21
~0.01888 049961 Ds1628 0,03 Teb2 <=4es07 -0.,01771 0.9889 0el1735 0609 =2615 =4,l4
~0s01878 09956 Oelb4? =0,01 Tebb «&e0b =-3.01730 0e9856 0el725 0ed0 ~2420 <=44,006
«0s01857 09948 Oel650 0401 Teb3 =440l «-0e01698 Oe9831 061752 Uelb =242¢2 =3.99
~0.01i815 069927 Qelb52 0409 753 =3,92 =Je01656 0978% Oe1761 0e21 =229 =3.90
=~0.01762 00,9889 QOelbb? 0sl17 Tet3 =3,81 «0e01615 049729 01760 Q.36 2045 =-3482
-0401700 Qev862 0e1692 0422 TedT <=3.68 =0e01553 Oe9645 01778 0e49 =2e58 =3,49
~0401637 069769 Qel 708 Ce32 Tel4% =3454 =De015])2 0+9571 Qe1787 5T =267 =3,61
~0401595 Je971? 041717 Deb2 Teld <3446 =0.01450 0e9471 01793 Ue65 =2476 =3,48
«~0.01%4¢« 0e9640Q Qel728 049 706 <3435 =0.01399 Qe9359 OelB8l6 0e7TT =248Y =3,37
0401483 0.9538 QUel751 0e62 be91l -3422 ~Qe01327 069204 061832 Oe94 =3,06 =~3,22
~0a01421 0e94l8 Oel762 79 6472 ~3409 -0e01255 09042 Qe lB49 lel9 =3,32 =~3,07
=0e013%9 De92v3 Oel7b67 Q.87 6662 24906 =0e01172 OebB839 Qell62 letl =3454 ~2:90
=0s0l20b6 Ue9007 QelBlé 1.10 6637 2476 =-0+01059 QeB549 Oel875 le79 «3¢34 ~2e06
=04011%3 Qeb307 QelBa? le4d 0e02 =2452 ~0.00986 Qe8374 De}871 le98 =441l ~2e¢51
=0,01039 Qed5131 Gel871 1e71 5673 <2.28 =0s00924 068202 Oel882 2022 =~4e36 2,39
=0,00945 Oed26v UelBgl 24,09 533 =2.09 =0eQUbS2 0.8006 Os.1876 243 4457 ~2425
«-040UB&2 Qal9b7 OelB78 2450 “©e90 =1489 =~0s00779 e T806 UelBT72 el =4a9l ~2410
~0,00759 Uel727 Qelous o889 4e52 =le72 -De 00896 De?565 001873 310 ~%4¢3 1496
‘ -QeU0655 Qo448 Qeldss 3.36 4,03 -1e52 =-0s00613 0e7353 OelB71 3437 ~54069 ~leT7H
«~0,0C5%61 Qe?l73 Le'ldBG 3,70 3669 =133 =0e005%0 O«Tl4a6 041879 3¢76 ~5489 ~]lab6
! =0400477 Veb9?1 Qelb. 0 4ol 3,26 -1e17 =0eU0&77 Jeb6941} Osl874 4405 ~baelb ~1,451
. ~040uib? Qebb07 Qelboe G475 2eb62 ~0e"5 -0,00383 Qebb48 QelB54 4¢57 LAY Y] ~le3db
=0e0l262 Deb217 Geld?? 533 2¢04 =Qe76 ~0eUU273 Qo284 O0el18067 Se17 ~TesTl =1413
20,00 163 Veb8L7 Veldbn 990 le&? «-0e57 «0s0G0174 045875 0.1855 5473 ~Te82 Qa9
=0,00103 Ue5%30 Geldal 6,08 lel8 B Y ~0e00134 045703 Os18586 5490 ~8400 =-0e67
-0,00083 Uebale UelB47 be45 0e91 «0s42 =0.0010% 045557 Oa 1849 6e04 ~Bald ~0eb2
=0,0LUB3 Oe9268 Qelule 6460 Qa6 =0438 =0+0uQ64 05368 OelB33 6629 =B437 =474
-0,00033 Oe5171 Qelb2a bl Ve8I =033 =0e0u025 045200 OelB29 6637 ~Ba45> =0.07
=0,00L004 OCeblab Veld06 6633 le03 «Qe27 000005 0e5180 OsiB21 6609 =B8417 =0.b1
Q,00018 Deb170 Del179}) 6.08 le28 =0.23 0600025 0.5208 Oe.ibll 5695 =B8403 =047
Ce0UNALS Ve5317 0el?77 Se73 leb62 =04lB 000055 Qeb329 Oel798 5697 =T465 =0¢52
000076 Ueb470 Qel781 Seteb 190 =Dsl2 0-,i087 Cebb5l2 041785 9430 =7437 =p.4b
040UllYy QeHOue Qel783 5042 le¥3 =004 Del V160 05177 0.1790 5410 =7416 =0,.36
Oe0v1S DedSBu] 0el790 5+00 235 0e02 000237 Qe6174 Osld03 beb2 “bsttb  =(,18
0.,00¢15 06104 QelT98 4490 Qe Qela Q«00322 Osb4bb 0.1805 440 -be23 =0e02
0.002%0 Qeb34%9 Delble “e33 3.03 Gel8 Qe Q04 3% DebY22 DelBU) 3,68 =5,68 020
0.0u3¥ve6 Qeb699 Uellls 3.90 kYLY ) 0s49 0e00U555 Oe?174 041808 3413 «5,12 Qel
De0uUd03 VeTO12 0+1835 3.31 4405 0469 0+00670 07514 0s1812 24067 =4 b3 Qebh
000018 0e7337 Qeldlo 2486 He51 Oe91% QeUTH OeT877 Oetl80Ul 2elb 4.8 Qe8Y
3-00712 Ue 7629 Qel827 2438 5401 1e10 0400919 De8191 041800 le¥3 =3,83 lel3
«0081lé De?7319 0s1808 2.08 5031 130 0601 3 484 -
0.,00930 Oe8221 Oel1801 le67 S5el4 153 0001??6 3::7:6 g:i;g; ::3: -g:;; ::;;
0,0103¢ Osbasy Oel?92 ledb 6©e07 Le74 001270 09085 O0s1737 Ge86 =246% le84
O.ull3? OQesu772 el 7?1 0498 Geb? 1e¢95 001394 09342 Oslb95 0461 2933 2410
0.01240 09027 Oel762 0473 613 Rel? 0401507 09555 0e10673 0e38 =2.05 2.33
Oe0ide3 0e9251 0el709 Qe53 690 2439 0018620 069728 Oelb42 Q0e25 «1.86 2.56
[T ETY Qevttp 01680 0637 Teld 260 UeO1732 Qe9850 O0e1631 Oel2 -l.068 2.80
QeGl5%49 Ce9631 Oelby? De27 7.28 2082 0s0iB646 0a.9934 0.1616 0e02 <1452 3.07
{ 0,010662 0e9791 Ve lbs0 O0.10 Te48 3405 Q01976 0.9971 O0elblT <0403 =1,40 3.30
001754 09879 Oelb29 0403 Te58 325 002077 049990 O0elb612 <0405 <1,33 3.52
001066 Ue9941l Qelble 0400 Tebs 3e48 VeQ21127 140000 0s1606 =0.,06 =1.26 3.75
001987 Ve9973 Oelb0s 0.00 Teb3d 3et9 0602573 1.0001 061590 20406 =l4l12 h.ls
0,02058 06999 1{ 0e1598 0.0Q Te71 3.89 002577 140003 061551 =0.06 =-0.98 4'66
Q.021%9 0.9998 0¢1587 =0e02 Tel7 4el3 002898 1.0000 0s1504 <=0,08 -0.74 5.36
Qe02261 1.00G3 Oel586 ~0e03 Telé 4e3b ' ' :
0e0237¢6 1.0002 Vel%66 =0,03 Teb8 hot2
0402517 10003 0el%29 =0.08 798 “e94
o~ 0,0¢731 10001 0e¢1530 =0,13 8el7 5043
8 0402944 10000 01502 ~=0,408 Bsldh 591

.-i-_._*__-________
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x/c = 1,050

z/e  u/U

p

-0402305% 1.0000
~0.02285 1.,0000
-0402254 1.0001
=0.02214 1.0000
~0.02173 09998
~0e02132 049995
~0.02081 09991
-0.,0206} 09992
-0.02041 0e9988
-0402010 0e99385
~0.U1980 049979
-001950 Ue9970
=0.01930 069966
-0.01899 De9959
-0.01879 0.9948
-0.,01838 0e9931
«0.01777 Q0s9901
-0.017186 0e9803
=0e0lb44 049800
=0e.ulibl2 0.9768
~0401560 069708
-0s01497 Ue9618
=-0s01436 0e9515
-0.ul3d] Oe9418
-0.01288 Ce9244
-0.01170 Oeb949
=0.010064 0e8751
-0s0uU9bH Oet538
=-0eulB5Q Qesloi
~0.00754 08051
~04CCE96 Oal812
~UasiloLS 0e7548
=0e00LO93 0e 7305
=0eduivl 0e7078
“0eu0297 Oeb838
-0e0020) Oebtie
-0.00130 06943
=0eu0078 Oeb& 73
=0.30057 Oeb4660
=0e00UCOH Qebuby
=0eUCO0S Oebu4t
Oetulle 0e6050
0400057 Geb40b8
OeUulB9 0e.06502
Qeuulsl 0e656¢
0432193 PY-Y-R4¢
0.002066 QebB34
OeDuUl7} 0e70062
0600475 0.7300
06G0O571 07600
0000678 047817
0wOULT74 0.8081
0,00880 08335
0.0098¢ Qo592
0e01087 0.B8825
0.01180 09034
0.01397 069631
001490 069594
0.01%592 Ge9747
Qe010684 0e9834
0+01788 09907
001892 09949
0.01975 0e9970
0,02090 049987
0,02193 09995
0402316 09996
04026449 10000

0402675

1.0000

Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

_ a0 _ -
A =207, My = 0.675, oy = 0 (concluded)

MEASUREMENT 1
o]

(c) B Y°

PP
041239 =0.07 8457
041260 =0,10 8458
0el291 =0.12 8457
0.1304 =0,09 8452
041304 =0.01 Bet2
0412270 0.05 8433
0.1292 0.01 8435
0.1288 G.01 8433
0.,1302 <0.01 8.33
0.1309 0402 8e29
01307 0404 8e25
0.1285 0405 8s22
041279 0.08 819
001331 =0,02 628
041330 0.00 824
Oel3as Q.08 8ela
O.1328 0.l3 8406
Vel1335 0.17 Te99
0.1338 0+30 Te82
0.1320 0.36 Te74
O.1361 0.31 777
Oel363 0e46 Te59
041390 0.53 750
0e1357 0.71 Tel9
O.1359 O.82 Telé
Oel3?s 1.08 beB4
Oelidoy 1s25 beb3
Oelil6 1e54 6e3l
Ueli?y 1.80 602
0e1399 2405 5¢e74
Ueld59 2437 539
Ge1381 2063 5¢33
O.1135¢ 2ebh Sell
Osl a0 2093 LRY-1V]
0.13%1 3.02 4409
Oel1335 3.2 Le58
O.13cCH 310 ©e59
Uel32% .11 4e58
01302 3.20 Gewd
041306 3.02 “eb?
0.1300 .02 4eb?
0.13u9 2.85 4el4
Oellle 2480 4e889
0.130% 2475 “e93
Vel279 2477 “e92
0e¢1304 2456 S5el2
0.1292 2445 5422
0.1302 2621 Set
0s1322 let8 580
0s1294 179 590
Oes1327 1e52 Geld
041305 1.39 6032
041329 1402 6470
Oel322 0.79 6495
0.1310 057 Tel8
0.1308 Oe45 Te31
Vel272 0.30 TeS¢
001285 0.17 Te67
0,1282 0,02 T.86
0e1267 =006 T¢97
0e1254¢ =0,08 8401
0el239 0.00 798
O0.1214 0.1l 790
0l.1227 0.04 8,01
001228 De04 607
0el214 0405 dell
041224 =«0.03 8427

0e1202

0.01

8035

=3.23
-3.19
=3.12
-3,02
=2.93
=284
-2472
=2.67
~2062
=2+55
~2449
=2s42
-2+38
-2e31
<2026
-2+18
~2+04
~le91l
=1le75
~leb8B
-1.57
~let3
~-1e29
-le17
<096
=0e70
=-0etsb
=0425
000
0.20
Cet2
Oeb1l
Qe?7
1.00
1022
les4
l.61
1473
177
e85
1«50
1.97
2404
2el1l
2421
2+35
2.52
2e77
301
3.22
3445
.66

3.89
bell
4e35
4e56
5406
5627
551
571
5495
6el8
6437
6465
6489
Tel9
T.51
804

x/c = 1,050

MEASUREMENT 2

z/fc  u/U

P

-0.02133 1.0000
-0.02112 1.0000
-0.02082 09999
-0e02041 0.9996
=0.02011 069992
-0,01970 049986
-0.01930 049976
-0.01899 069967
-0.01869 06996]
-0.01838 0e9943
~-0.01818 069934
~0.01787 049919
~0601757 0e9899
=0.01736 00,9885
-0.01706 09866
~0.01665 0.9828
~0s0163¢ 09798
=0.01593 097063
=0.01531 0e9698
=0.01449 0.9635
=0e0L46T 049567
-0.01384 0e9459
-0.01320 0.935%6
=-0s01257 09217
-0.01183 0.9075
-0,01098 0.8878
-0.00982 0e.80619
=-0400%07 Oeb429
«0e.0Ub6G3 0.8286
~0.00708 Qe.6110
“0.00695 047939
-0.0060C4 0.7704
~0.00533 047500
-0.00671 Ge7345
-0.00400 07170
~0+00308 046921
-0.00204 066717
-0.00100 Oeb51Y
=-0.,00058 De6480
=0.00027 046453
000015 Oebad]

0.0U057 OebaT8

000098 0e6507

0400140 06563

0.00171 0e6632

0e00223 066737

0e0U3¢H 0e6945

00,0040} OeTléa

000515 [ FRERY:]

0.00621 0.7706

0.00727 0.7984

Q0855 08497

0.00961 0¢850

0,01086 0.8784

0.01189 049033

0.01313 0.9307

0.01426 0.9509

0.01539 069669

0401651 049793

0.017064 0e9683

0.01877 069944

001991 09973

004105 0.9992

0s0c¢219 00,9998

0.02393 1.0000

0002597 1.0002
0402926 1.0000

(Cp)p

0el1225
0.1210
0+1260
0s1240
0+1245
0e1277
041268
01250
041263
0.1283
Cel287
041263
0.1301
01298
0es1313
041300
041297
041303
0s1344
0e1329
0e.1338
Gel3al
O0e13068
041358
041371
0+1379
O.1381
0.1397
0.1390
041393
01395
0.1389
041397
Oe1385
01373
0el1365
Qel358
0.1328
0e133¢
041339
0.1327
Os1311
001319
0.1308
Oel2%5
0.1286
0.1298
0.12%0
Cel1304
0¢1306
Oel297
0.1305

Oel283
0.1270
Oel2686
01257
0el261
0e1265
041259
0el2506
Osl249
Oel268
0.1224
0s.1223
Oell9e
0.1209
0s1201

o

B

=0.19
-0.20
=0.23
~0s14
-0.18
=0.11
~0eC!
=002
=0.04
0402
0e04
0.07
003
0407
0el2
O.18
0e21
0.23
0430
Qo4
Q.48
Oe58
0.6l
0.78
0.88
1.08
1e35
le45
1e58
1.69
191
2419
2026
2460
2472
2.87
3.02
3.04
3.00
3,02
3.07
2499
2692
2079
277
2458
2e%9
2429
2407
le74
le56
130

l.08
1e13
0,73
Oee?
0430
0423
Oela
0.02
04,00
-0401
0,00
0.01
0402
-0s02
0.07

[o}

=0s61
=059
-0.58
=0.67
=0e65
=0.71
-0.80
-0.81
=080
~0.87
~0.89
-0.92
-0.87
=0e92
-0497
=1ls04
=1le07
-1.10
=lele
-l.33
-1e35
=le45
=lest
=1¢65
~le74
“le94
-2421
=2,31
-2e¢43
~2453
=273
-2459
=304
-3437
=3,49
=3.01
=3.74
=3.73
~3.74
=369
-3.73
=3.64
=3.55
=3eal
=3439
-3.17
-3,04
-2.82
~2456
=2elt
=-1.95
-le.b2
=le3L
=le3a
=039
~0.56
~0e31
=0.16

0.00

0420

0.30

0439

09

0.57

0.7¢

0e95

1419

koS58
~4.54
~hoktb
-4es7
=4,30
“be21
=4412
=6405
~3.98
=3,91
~3.87
=3.80
=3.73
=369
-34062
=3453
=3446
=3437
-3.23
=3.l4
~3405
-2.90
=2.76
~2462
=244%
~2elb
~2.00
“lebd
-1.70
=le54
-le38
=1le19
=1le04
=0+90
“VesT4
=0e52
-0.28
~0404

0.05

Oel2

Qe22

0e32

Qebl

Oebi

Oebd

0e70

QeG4

1o11

1437

1.60

leb2

2.10

2432
2460
2483
3.11
3.37
3.62
3,87
Gell
“eld0
beb2
“ob8
515
5455
6402
6477
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L' Table 2 (continued)
BOUNDARY LAYER AND WAKE PROFILES
]
(o) o
A =207, MN = 0,675, ay = -2
-
x/c = 0,280 MEASUREMENT | x/c = 0,280 MEASUREMENT 2
1
z/c u/U Constant (C ) = =0.2270 z/c u/U_ Constant (C ) = -0.2270
S P PP P PP
: 0.0001¢ 045805 0.00014  0.5967
0.000l6 045998 0.00016 0.6259
b 0.00019 0.6134 0400018  0.6421
0400023 046330 0400022 046699
0.00025 046479 0.00026 046932
0.00029 046547 0.00030  0.7090
Vo 0.0003)  0.66%94 0.00033 0,719l
0.00037  0.6925 0.00035 0,7236
: 0.00043  0.7046 0.00038 0.7329
‘ 0.00048 0.7165 0400043 0,749l
0,00054 047295 0000050 0,7673
0400059 047462 0.00U57 047857
0.00067 047592 0.00065 0.7988
0.00073 047710 0.00076 08218
0.00088 047937 0.00090 0.8467
0.00099 048109 0.00105 046693
0.00114 048291 0400117 048859
0.00128 048466 0¢00129  0.9018
0400141 048640 0.00145 049179
0.00156 048802 0400156  0,9332
} 0.00167 048930 0400170  0,9447
- 0400180 049046 0400184 0.9566
0.00193 De918) Q.00198 00,9671
0400207 049293 0.00209 0.9739
0.00220  0u9401 0.00224  0.9810
0.00233  0.9513 0400238  0.9866
b 0400247  04v601 0400252 049904
0.00262 049692 0.00265  0.9931
. 0400274 049764 0400276 Q9956
0400286 049827 0.00288 049970
0.00297 049875 0.00300 0.9978
0.00310  0.9916 0.00315  0.9988
} 0.00322 049936 0.00328  0.9993
‘ 0.00337 049961 0400343  0.9991
0400350  0.,9976 0.00357  0.9996
0400365  0,9967 0.00370  0,9999
0.00378  0.9991 0.00384  1.,0000
0400392 049994
0400405 049996
0400418 140000
0,00431 049999
0400452 140000




Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

! _ o - L o .
_ A= 20, MN = 0.675, oy < -2 (continued) i
i

i
1 -
8 x/c = 0.814 MEASUREMENT | MEASUREMENT 2 :
- |

) z/c U (C o ° ° .
o Wy €y 87 v e 5

0400031 045133  0s0310 1e84 9426 =~2448

0400035 045207 040295 1483 9407 =247
0400057 045533  0e0414 176 8469 =2462
0400079 045867 040508 1+70 8485 =236
. 0400030 04,6049 040521 1467 8463 -2.33
! 0400112 046162 040523 160 8470 =227
0400145 046434 040571  le46  Be82 =219

T

t 0.00179 0.60627 040595 1ek7 6480 <-2.10
’ 0.00213 0,6775 00609 1437 8487 =2401

: 0400258 046994 0e0614 1439 8e83 -l.89 )

J 0.u0280 0,7098 00616 le3a BeB6 <1483 '
0.00303 0.7217 040626 1427 Be93 =1e77

0400337 0.7362 040628 1420 Be98 =1468

0400359 047462 040628 1el3 9,03 «le63

0400392 047607 050635 1,07 9208 <~le56

0400426 047710 040642 0499 9elés =1.45 H

0400448 047811 040650 0491 9621 -1.39 :

0e00460 047894 040635 0693 9018 -1o36

i 0400504  0.8031 000651 0683 9426 ~le2¢
0400526 048132 040643  0e79 9429 -lolb

0400571 0.6272 040640 0e73 932 =107

0400647  0.8555  0.0641 0460 942 =0.87

0400679 048659 040652 0449 9452 =-0.78

0400723 048803 040659 040 9459 =0.67

0.00768 049010 040653 0429 9467 =0450

0400830 049160 040637 0425 9470 =0.38

0400884 049307 040640 0+34 9469 <0424

. 0,01003  0.9619 040622 0,10 9,79 0.08

0,01081  0.9766 040609 0403 9484 0429

0401193 0.9896 040596 <=0.05 988 058

0401306  0.9966 040601 0,02 9.78 0.88

| 0401415  0.99Y2 040620 0,03 9,76 lelB

; ! 0.,01527  1,0000 040614 0401 9,75 le48

| 0,01618 049998 040635 0.02 9473 1le73

' 0401709  1,0000 0,0640 0,00 9.74 1498

| 0,01810 1.,0000 040648 0403 9,70 2.25

; 0,01898  1.0000 040662 0400 9,73 2.50

0401995  1.,0000 040638 =0.,01 9473 2.77
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N Table 2 {continued)
L BOUNDARY LAYER AND WAKE PROFILES !
—_— 4
. _ o - - =90 . i
» A= 207, MN = 0.675, ay = 2 (continued) i
x/c = 0,903 MEASUREMENT I x/c = 0,903 MEASUREMENT 2
%' o o o o}
z/c u/UD (Cm)D g° v a z/c u/Up (Cp)p g° v a
\ 0.00038 Q0e5195 0e0882 2¢13 104673 <044l Q.00044 De5461 C.0844 2¢54 leS58 =036 !
- 000046 05266 00902 2¢10 10440 =0.39 0400052 De5564 0.0882 2451 1e56 =~043¢
s ) 0.00068 0s5488 Q00936 204 662 ~0e33 0.00063 0.5893 0.0962 2440 1le48 =026
; 0.00100 0e¢5943 01004 1e94 Fe24 =0e24 0.00135 0eb249 041015 2420 le49 =0.12
. 0.,00132 06130 Oel042 179 9e65 =015 0,00166 Oa6438 0.1006 2412 1e54 =0.03
4 0400153 06267 0e1066 1468 G54 =009 G0.001866 0e6531 041062 2400 leb65 0.02
. 0,00206 0eb616 041063 1.68 9.50 0406 0.00228 0.,6717 0e1061 1.99 le62 0.13
0,00260 046820 0.1095 1.59 9,55 0420 0400269 00,6875 0.1070 1485 le73 0,24
A 0.00310 0e7029 Qel107 1.38 9,73 0e35 0,00300 0.06996 Cel077 le79 177 0.33
r | 0,00341 067135 041099 le4b 962 Q.43 0.00351 Oe7214 0.1087 leb4 le88 0447
0,00371 Oe7264 041104 1.33 9,73 052 0.00453 00,7554 Q.1106 lakl 2404 0.74
4 0,00392 067356 Oel1118 1e2% .81 0457 0.00733 O.8487 0.1108 0¢84 2442 1,48
0,00612 DeT437 Velll9 1621 9,83 0463 0.00813 00,8726 Qsl112 Oe71 2451 1,69
0,00432 0e7512 0ell22 loll 9,84 0e69 040091y 0,%013 01095 0458 2457 1.98
‘j 0,00473 Qel652 Q.1119 lel4 9.86 Ce8B0 0401047 0.9327 0.1109 0633 275 2431
0,00493 0671729 Oel129 1.04 9,94 0e86 0e011%5 0.9644 061091 0.22 2479 2470
0.,00523 Oe7854 Oelle9 0.95 10,01 De9% 0.01339 0.9867 01070 0610 2484 3.08
0400604 Deb1l1l5 Oell131 e85 104006 lelo 001469 09960 041058 =0.01 2490 3442
0.00624 Qe211 Uellal 075 10415 le21 0601609 049995 Qe1044 ~0406 2490 3.79
0.00665 QeB3&9 Qell35 GeTl 10417 le32 0«01770 1«0001 Q61035 =Del2 2091 4622
Q.0072¢ 0e8538 Oellla 0e53 10431 le49 001800 Q0e9998 061025 =0all 2449 4¢30
0.00773 Qo678 Uell33 0e¢45 10636 1662 0.01890 049999 0e1010 -0607 FY-Y4 4455
Q0e.00822 Cs.u81l8 Qell2s Oe48 10,31 175 Q.01951 1.0000 Qel0l3 ~0.10 2484 4ol
] 0400940 069162 Oe1100 0«33 10.40 2408 0,02031 1.0000 041002 =0,10 2482 4e93
0,01008 09360 0el1087 0.19 10,50 2426
0,01106 0.9584 0.1059 0.10 10,56 2453
0,01210 0.9768 041034 Deld 10,46 2481
0,01326 095889 01017 Ve10 10,406 3.12
0.31627 Ve9900 061004 <0402 10.55 3440
Q0.01%20 049986 00989 04,02 10,48 3,66
001609 140002 040985 0,00 10448 3.90
. 0.,01716 1.00V1 Ge0v77 0.07 10.30 bel9
L 0,01803 10003 0e1969 0s.02 10,40 Hab3
0.01890 L+00U0 Je Q959 Ge07 10434 4468
!
} x/c = 0,986 MEASUREMENT | x/c = 0,986 MEASUREMENT 2
000044 Je 5036 Gelba2 3.85 5.706 Ge21 000050 045100 Qelol2 bell =6,44 1,93
0.00050 Ve5122 Oel540 3.82 5433 0e23 0400060 065194 Oelb32 4406 =5.11 =1490
QeU0ULY 065377 0el1559 3.73 5.03 0e30 0.00089 065591 Oelb37 3491 «4.70 =180
000038 Qe5670 Oel594 3459 Selt Ce4l 0.00128 Ce5850 Oel662 3478 =4,52 =1l,b6
Q.0ulls 065831 Oslol0 3047 Setsd [ Y] 0600177 0e6179 Oel670 3050 ~4429 =]e48
Qe00157 0e6057 Qelbll 3.38 5449 Oeb2 000254 06576 OelbbS 306 «3,9]1 =1.21
0.00225 0s6409 Uslbal 3,01 Sab0 O0+86 000320 0.6839 Os1669 2478 =3,68 =0.97
0.00254 De6522 Oelbad 2488 590 0«97 Ve00397 O0s7126 0e1675 2643 =-3.39 =0470
0400303 O0e6698 Oel636 277 5.98 lel$ 000520 0e7532 Qelbb67 2e(7T =3,12 =~0.27
0e00351 Ceb8v8 Velbd9 2¢53 &o18 led2 0.00590 Qe7783 Delbbb leB> «2,95 =0,04
0400399 Qe7043 Qelbas 2¢34 6434 1449 0.00683 0.50061 Oelb654 1e56 <2471 Qe23
k- QeQ0b46 0s7208 Oelbal 229 6436 le67 000790 048386 0e1657 le25 =2446 0455
0400560 Qe?75%2 Uelt39 le91 be67 2405 Qe 0936 JeB7867 Qel618 Qe%5 =2425 100
0400626 Q.7816 Qel633 1459 6493 2425 0.01080 De9168 Oel567 Qeb6 ~=2,03 le43
0«00720 0.8107 Oelb27 1435 Tal2 2654 0601210 049463 0e1529 0637 =1.79 le81
0.00816 Oe8401 0sl619 1420 7.23 2+:86 Q0e01368 Qe9714 Qslb6T9 0622 =1.69 2622
L 0.00913 08697 0e15698 095 1662 3ela 001496 Oe98Y92 Gelah0 0s01 =1453 2466
. 001019 0e8965 0el577 Oebh Tebb 3e47 Q0401526 0e9914 Oel4ll Q0e¢02 =1455 275
0.011006 09179 01559 Oe48 Te81 3.73 0.01623 09959 Os1413 0600 =-1455 3,02
0.01211 049390 Oel533 0035 7.90 4405 0e01672 Qe9vy78 Oelél! =0,03 <1453 3616
‘ 001303 0e9585 061500 028 Te93 4el32 Q0401750 049992 0e¢1400 <0403 =1.5%6 3.38
u 001394 09734 QeleTl Oel3 8405 “e60 0401770 0e9993 Oslel]l =0,07 =1.52 Jebb
k 0e,0}486 0+9847 Qelés56 0409 8406 487 0.01779 0+99%6 01413 <04ll «l,48 3,67
] 0.0}1568 0e9921 Delbst 0,02 B8.11 5.11 QeulT89 069997 0e1375 =0,07 =1,52 3049
& 0.01662 049971 Oel42l <«0.01 8e13 5438 0.01828 10001 001397 <0406 <«leS¢ 3,61
0401759 049990 041397 040l 8,08 566 0401866  0s9999 041396 =0410 =l.51 3,72
k 001836 069997 Oel383 <0403 8.11 5¢89 0e0191¢ 1.0000 Q061381 =0408 =1.54 3.85
. 0.01865 10000 Oel38]l <0406 8e12 597
: 001875 1.0001 Q0el376¢ ~0.01 8.09 6400
; 0.01913 10000 Oel365 003 8,04 6ell
L
*
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BCUNDARY LAYER AND WAKE PROFILES

Table 2 (continued)

Ay

= 20°, M =0.675, «a

N

= =2°

x/c = 1,010 MEASUREMENT |

z/c

=0.02365
=0.02335
-0.02315
~-0e02295
-0+02285
-0.02275
=0.02265
-0+02225
-0.02195
-002175
-0.02135
-0+02095
~0e02074
=0e02044
-0e0201}3
-0e01992
=001l
~0.01950
=-0eU1930
-0eU1BYB
-0.014378
-0s01836
-0e0C1762
-0.01731
=0ed1lbB9
-0e010637
-0eUl595
=0eC 1544
~0e01%3]
~0eU1359
-0.ul25¢6
=0e01153
~0es104y
«“0eDuv4d
=0euuns2
~0e0LTS9
~UelUGSS
=0.0U561
“QalLGsT
«~QeUL 32
~0eULT2
~0eCUL73
-0e0UN123
=-0e000UY3
-0eJ0053
~0evul3
~0e00LU13
OeQLUVE
OelLUZS
0eUu046
0.0CUbE
0.00L0Y8
0.00151
QeS8
0eQU3TH
OeUu47]
0400567
0.00712
0.00805
000910
0401034
Oe01137
0.01240
0,01353
0,01448
0,01549
0,01652
001774
0.01876
0.,01987
0.02078
0,02179
0,02272
0002548
0402764
0603117

u/U

1.0000
09998
0.9990
0+9968
09990
0.9987
0.9989
0.9962
05975
069959
049953
069937
Ue9928
0e9914
Oev896
[*PRT-1-YY
Je9802
Uevo 3
0.9817
Ve9717
Je9765
VedT19
Ce75628
Ues50)
0e9547
Oeval0
Ve7320
Ged2i7
Ved963
Ueds1ll
DJetbv2
Jetl73
Qeel24
Ve lT4u
Delble
VeTeb4
Uetr?40
Ue&735
Qeta59
Oatcd?
0e5901
Ce55U6
Deb3l5
Oe51lo8
GeadULY
Geabuug
065041
Ued16e
Jab2 98
(VTP
056462
Qeb85b
Cebl96
Oeb63y
0.7022
0e7312
QeTb43
0.d009
0e8297
Qe8571
GeB878
De9113
0.3370
049600
049744
0e9849
0,9925
0e9973
049996
0.9999
1.0004
10006
1.0007
10003
1.0000
1.00v0

(9

p'n

Oel4l0
Oele73
Oel449
Cela29
Oel45]
Oel433
Oel455
0sl456
Qela83
0e1502
Oela91l
Oe1505
Oelés?
0s1511
0e1530
Oel525
061573
Uel550
Dal550
0el560
0el1572
Qelb84
Uelb9s
Usibeo
Oelb3l
Geibd]
Jelbbu
Oelols
Cellly
Jel 737
Gel755
Jell64
01772
De17191
Uellb1l
velTnl
Uello3
Cellv2
Qellyl
Cellsl
Oel7eb
Uel7ob
Uel781
Vel 780
Del705
Vel?5Y
Oel742
Oel761
Gel7b2
01752
Jel768
0e1753
OelT4d
Gell62
Collls
uelT67
061771
Qal760
Oel754
0e1729
Cel708
Oelt74
Uel637
0.1626
Os1567
Ge1580
061552
0el558
Oel537
001532
Gsl53s
0.1527
0.1529
O.1478
Oelaad
Oelals

(o]

B8

=0el5
«“0el9
-0s12
~0e12
~0el9
«0el2
-0.16
~0el5
-0el2
-0e13
-0.01
0.03
C.08
0.03
0.07
0.10
0e006
Qels
0e25
0«30
0«30
Qe4d
G852
O0e53
Qe70
0.82
Qe94y
1el9
leb4
l1e72
2402
2065
3aci
3459
4800
bebi
Seld
5e53
6421
677
Teba
8430
Be45
Bet6
7.83
Te06
beB6
587
5400
4e53
3e74
3.63
3.1y
2494
252
2.07
leg3
laa?
lel7
097
Oe71
0e57
0.39
0.23
O.18
0e04
0.06
~0405%
=003
002
0.00
0.02
0.04
0,07
0.00
0.05

o

¥

Te?9
7.81
Tel4
Te13
T.81
7.73
T
7«75
7470
Te70
7457
Teol
Tet?
7451
Tetb
Tet2
Te45
Te32
Te25
Tel9
Ta13
T.07
&34
6.92
©el3
6ebl
6etth5
el
S5e85
Dbt
Sedb
el
“el2
Jen4
3.32
Zev2
cell
tel9
1.10
Ge55
=Jel3
“~0ev9
~lel3
“lela
-Ue52
Ue25
Qe45
leca
Ze3]}
2478
3e58
3.50
“aléh
“e38
“e82
527
5053
9491
6,22
6643
6e72
6e89
7.U8
T7.28
Te36
T.52
Te54
7.70
771
Te71
TeT6
T.78
T.81
Te92
8e412
8430

(continued)

x/c = 1,010 MEASUREMENT 2
(o] o]
zZ/C

/ u/up ), B Y
«0,02323 10000 0el488 <0417 =1,80
«0s02304 0e9998 Oel4T7]l =0el6 =1e82
«0402274 1.0000 001478 <=04l4 =1485
~D,02234 049991 061513 =014 =1.86
=0402224 09992 0el487 =0e09 =1.92
=0.02204 0e9983 041527 «0410 <1491
-0.02163 Qe9971 00,1482 <0402 =2,01
«0.02143 069974 041515 «0406 =1.96
-0.02123 09966 0641532 =0,05 =1,98
~0402093 09949 Qe1540 0.00 =2.05
=-0.02063 069932 0.1572 0s09 <2414
~-0402033 09919 Oel564 0609 =2015
-0402013 069908 0e1545 Q.15 -2621
~0.01971 Oe9886 041563 0620 ~2429
~04019061 De9872 041571 0e22 =2431
-0401940 0e9855 0e1571 0e26 =243%
-040191Y9 0e9839 Oelb67? 0e29 <~2.38
-0.01878 09619 041560 0e30 =2440
~0.01867 0e9801 0.1608 0630 =2440
=0.01847 Qe9773 01571 Qo2 =253
-0401815 09731 Oelbl2 Qe42 =2454
-0s01763 09659 Oelb6c6 Oe53 2471
~0e01648 Qe9499 Os1675 UebB =-2e82
-Je01617 Qe939y9 Oel1656 099 =3,.14
-0.01534 069252 O0el675 leld ~3430
«Qes01l4ll Qeb8985 Q41700 leS53 =3472
-0s01328 QsB8796 061717 leB85 =4405
-0s01246 Qeb563 0el1745 2e28 4450
=0401133 OeB313 0el755 2eb4 -4e86
-0s00908 07904 Qel7063 3636 =5,58
-04008343 0e7510 Cai1771 4el0 -6+33
-Qes0UT08 Qea7157 Del1799 “Gel4 -6e97
~0eVU5%2 Qeb764 0.1761 558 -T7.81
«0+00395 0e6330 01769 bbb =8467
~0eUU3ITS Cebdly Oel782 678 =900
-De00203 Deb941) 0.11770 Te52 -9 T4
«0eUUlbu OeS440 Oel1761 B8e¢59 «~10480
-0as00124% 0e%333 CelT787 8656 =10.77
~0.30106 0e5317 Cul760 BeaT =104.67
~0a000%4 0e5120 041760 Te91l =10412
=-0s00024 065107 Cel77) 6.88 -9409
Qe00CQ6Y 0e5378 Oel745 9409 =7.28
OeuuUl37 0e6102 Oel738 3.33 =-5e52
0e00265 Os0678 Oel 732 2478 =4,96
0e 00404 Oe7137 0.1727 239 =4455
0400542 Qo623 Oel74l lell2 =3496
0.00668 048031 0el725 1656 =34067
0eL0855 QebébYy3 Qel1703 le2l =3.28
0.01021 Oe8921 041659 0e84 =287
Qs01155 Qe9256 0el625 Oe4b =2.45
Qe01258 Qe9460 041569 Q45 ~2e4l
0401372 049680 0.1568 Oel17 =209
0e01485 0.9828 0.1532 Oell =1499
0e01578 0.9916 0e1513 0e¢03 ~1e87
0.0169%0 069965 0e1505 «0e401 ~1.78
0e01792 069985 01492 <0401 -1a74
Qs018Y94 049998 Oel 46 0e06 =175
0.01999% 10002 0.1488 «0408 <-1,58
0.02300 10006 0el463 <001 =149
0602759 140002 061423 «0406 =1,14
0ev3162 1.0002 0e1340 QsQ01 =04.91
0.03622 140000 De1312 001 =0449

-5.73
-5469
=563
-5¢54
~5452
-5448
=540
=535
=531
-5425
=519
-5e12
-5.08
-5400
-6497
“4e93
-4+89
~4eB1]
~4e79
-4e75
~4469
-4459
-4e36
“4030
=4el4
=3+90
=375
-3+59
=337
-3410
~2e81
-2+58
-2449
=-2401
=1e97
~le81
=157
=153
-1¢50
=le4l
=1¢36
=-lel4
~1e06
=080
~0e52
-0+23
040
0-32
071
098
lel9
le42
1e65
1484
2.08
2029
2451
2073
3437
4e39
5«30
6e35

790
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Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

2 fs) o
- = = -
( A 20 > MN 0.675, O.N 2 (concluded)
x/c = 1,050 MEASUREMENT 1 x/c = 1,050 MEASUREMENT 2
o (o] o o
(o]
z/c  u/U_ (C) 8 v o° z/c u/Up (c )p B Y a
P » P
~0.02386 1,0000 0e1178 =0.20 871 =3.88 -0402396 140000 0¢1233 =0elé =0e43 =5.67
, ~0402365 049954 0e1175 =0elé B8e63 =3.84 -0.02356 049997 041233 =0eld =0445 =5.58
' ~0402355 09993 041220 =0420 68470 3482 -0402305 049988  0e1221 =0409 =0s49 =547
: ' =0402315 049980 041195 =0416 8463 =3.73 ~0402285 049987 041228 -0ell =0s49 =5.42
. =0402295 09980 0e1175 =0406 B8¢51 =-3.68 -0402235  0.9976 041259 =0409 =0451 =531
. ©0402275 049975 041220 =0e12 8e57 ~3464 -0402204 049969 041255 =0e04 =0457 =5e264
- =0402264 049973 041231 <=0ell  Be56 =-3462 ~0402184 049955 D0el264 =0403 =-0s58 =520
~0402216 049951 061190 000 B8e4l =3451 -0402163 049952 0el213 0e0l =0eb64 =5.15
, ~0402173 09933 041229 0401 8438 =-3442 =0402133 049952 041226 0400 =~0e63 <5409
| ~0402142 049923  Qe¢ll68 0413  Be24 =3435 0602112 049939 0e1244 =0s02 -0ebl =5.04
“0402112 0.9906 041209 0403 B8e34 =3429 -0402082 049918 001266 0e04 =0e68 =4s97
SR -0.02081 009885 041223 0403 833 -3.22 ~0402052 049902 041254 0el2 =0e76 =4e91l
: =0.02061 049878 001220 0405 8429 =3418 -0e02021 049886 0el255 022 =0+87 =GeB4
. -0.02021 0.9839 0e1286 0406 8426 -3409 ~0e01990 049858 041296 0428 =0e94 =~4o77
=0.02010 049823 01259 0e15 8el6 <«3,07 ~0.01960 0e9842 0el240 0e33 =099 =4470
~0.019480 0.9806 061207 031 Te98 =3.00 ~0601940 09806 061333 0e23 =089 =4eb66
~0.01950 069776 0e1255 Qe24 8004 =2493 =001930 0e9798 Qel268 0e36 =103 =4.64
: -0,01930 0.97%8 0el1259 0027 801 =2.89 =-0.01909 049779 061271 0637 =1.03 =~4o59
. =-0,01899 0e9720 O0el264 0e29 Te96 <2082 -0.01879 069746 0.1310 0e37 =1le0% =4o52
; -0.,01828 0+9630 0el245 Oe6S Te1T =2467 =0401838 0.9706 0el292 0e45 =lel3d <=4o43
; ~0s0L787 049576 041298 0443 7,77 =~2458 =0401807 049657 041328 0447 <-1el5 =4e37
‘ =0.01757 09530 0e1253 0eb1 Te58 =251 -0.01757 09579 Oe1310 Oebé =1e33 =4e25
i =0,01695 09433 0¢1280 0.67 Te49 =2.38 -0.01655 049435 Qel331 QeTT =letb =~4,03
] «0e01644 069352 061299 0.82 Te3l =2426 -0¢01593 09333 Oel322 0692 =1e62 =389
] =0401602 0.9277 0el274 1.00 Tel2 <2417 -0.0151]0 069165 041337 1e04 =le74 =3.7])
~0s01497 049055 0e1298 lel9 6089 =le94 -0.01384 048903 01352 le37 =2.08 =3,43
=0e01423 048900 041317 1432 6474 =1le78 ~0e01299 048723 041359 1468 =2.39 =3.26
=0s01318 08692 0el1323 1657 6645 =1455 -0e01215 OeB8544 Oel354 1098 =2469 =3.06
F =0,01212 0.8475 041321 2407  5¢92 ~le32 0401088 048250 041384 2427 =2.97 -2.78
-0.01106  0.82. 0e1318  244% 5,52 =109 =0.00939 047905 041367 2497 =3466 =2.45
: =0600989 0.7966 0e1321 2466 5,27 -0.84 =0400790 047538 041365 3452 =4420 =2013
. =0+00904 00,7782 041309 3.03 4eB8 <0465 =0¢00645 0e7223 Oel 345 3e91 =4e56 =1.61
=0,00788 047540 0al305 3445 444 =0.40 -0.00502 046892  0el333  4e&)l =5.,03 =150
=0+00697 0e7308 0¢1300 3.91 397 =020 ~0s00349 0e6573 0e1332 “etdT =5405 =117
=0400605 047105 061296 3499 3,88 0,00 -0+00308 066496 0a1316 4452 =5410 =1.08
~0000513 046881 0s1308 4¢32 3454 0.20 0600225 046413  0al313 4422 <4e78 =0.91
=0,00329 066515 0e1287 4¢36 3450 0e59 =0.00163 0e6405 Cel295 3479 <«4e33 <0677
-0.00235 Oeb4l5 01280 3.,89 3.97 079 ~0+00090 Qebbbé 0el1297 3e39 =3491 =0Qe62
=-0.00172 046393 Oel292 3.27 459 093 ~0.00058 0eb64617 0.1307 2e91 =3.642 <«0455
=0e00141  0,6404 001283 3,19 4468 0499 ~0400038 0+6521 041281 2482 <3432 =050
=0600110 046443 061262 3,09 4¢79 1,06 ~0000006 046582 041269 2449 =2499 <=0.44
-0.,00078 046459 01296 2461 527 l1el3 000035 Oeb6666 0el1304 2422 <2471 =-0e35
=0400057 046479 Qel269 2478 5409 117 0s00098 046803 041287 1499 <2446 =0e21
=0400036 066529 01275 2037 5.51 le22 0400140 0.6978 0e1255 le42 =1487 =0ol2
=0.00026 0e06546 0el292 2el4 Se74 le24 0.00192 OeT158 041269 1le30 =le74 0600
0400005 0,6598 041275 2414 5¢74  le31 0.00328 047507 041282 1405 =-le44 0430
\ 0.000286 0e6651 Qel1279 1.88 5499 le35 0.00474 0e7852 Oel294 le0l <1a.35 Qeb2
0600068 046735 041279  1e65 6423 ledé 0400600 048288 041298 0e62 =091 0490
0600120 046907 0el269 le4l 6448 le56 0,00738 048613 041293 0e69 <-0e92 1420
;- 0400235  De7193 001289 0498 6491  le81 0sUOBYT 049026 041239 0450 -0e66 1456
0400340 047504 001265 0483 7,07 2405 0401065 0+9346 001251 0e42 =048 1492
0400656 048386 0e129¢ 0445 7448 2475 0401200 049579 Qal265 Qsll =Qell 2,22
0,00731 0e8642 Oel2066 0.4l Te53 2492 0.01303 0s9744 0e1223 Oel8 =061l 2045
0,00848 0.8876 Oel244 0,34 Te463 3.18 Qe0l4lb 0.98064 Oel256 0405 0408 2,70
. ) 000973 049135 Oel261 0.19 7480 3045 0.01518 0e9940 0e1254 =0.01 020 2493
0401067 049333 041238 Oe2) T7.80 3466 001810 049578 Oel20l} Ge03 Oe23 3,13
0,01180 049547 041207 0,17 7.86 a9 001723 0e9992 0e1240 005 0.28 3,38
- 001294 09715 Vel245 =0,0Q7 8eld 4al7 0.01815 069997 0e1251 001 0439 3.58
0.01387 09822 001222 =0404 8413 4438 0.01908 Ge 9999 Qel217 Q.19 0e27 3.79
0401479 049904 0¢1231 =0.ll 8425 4e59 0.02022 10005 0s1251 0.10 0s45 405
0.01582 049951 0el216 0,00 8.16 4e82 0,02332 1,0004 0.1188 Oel8 0e62 4075
0601694 09985 001235 <=0.13 8033 507 0.02803 10000 0sll162 0e29 Oe9% 5.84
001798 1.,0003 0s1202 =0401 8e26 5431
4 0,01903 10003 0e1206 0,01 8429 5455
001996 10003 001212 0,05 8428 576
f 0402110 10005 De1197 0010 8429 603
k 0,02213 1.0004 0s1191 0613 8.31 6427
0402470 1.0003 0ell99 0023 8435 beB7
S; Ge02707 10000 041200 0430 8-44 Tebd
° B
:
3




! Table 2 (continued)
2ab’e 2 5
k?f t
i BOUNDARY LAYER AND WAKE PROFILES
(o] (o)
L A=200, Moo= 0.4, ay = +2
P =
i x/c = 0.280  MEASUREMENT | x/c = 0.280  MEASUREMENT 2
b z/c u/U_ Constant (C ) = -0.4620 zfe u/U_ Constant (C_) = =0.,4620
v D PP PP
= ‘ 0.00014 0e5465 0.000}18 065759
9 0,00015% 0.5658 0.00023 0.6003
’ 0.,00017 045787 0400025 0.6148
0.00019 045966 0400027 06256
0.00020 0.6068 0.00031 0.6416
] 0.,00022 046185 0.00036 0.,6478
0.00027 0.6350 0400040 046613
S 0.00030 Qe6496 0.00045 0.6720
0.,00034 0.6638 000049 0.6841
) 0.,00037 046686 0.00059 07006
0400043 046830 0.00068 0,7186
0400049 046966 0.00080 0.7339
0.00053 0.7028 0.00095 0e7574
0400063 0.7209 0.001cC8 067750
0.0007¢ 047391 0400122 047910
0.00088 Qe7641 0.00135 048056
0400103 0.7813 0.00148 0e.8222
0.00115% 047969 0400163 0.8377
Q.001228 0.8106 0.001861 048556
1 0.00142 OeB244 0.00197 0e.8722
0.001i57 GeB607 000215 0.8873
0,00182 0.8659 0000230 0.9025
0.00195 0.8782 0400245 Qe9140
0400209 0.8916 000260 049271
3 0.00221 0.9026 0.00273 049365
0.00233 0.9137 0.00284 0,9461
0e00248 049256 0600296 09550
X 0,00262 0,9351 0.00305 0.9605
i‘ 0,00275 04’ 451 0.00319 0.9697
0.00287 049540 000235 0.9762
0,00299 0.9621 0.00346 0.9816
0.00310 0.9687 0400365 049867
0.00326 0,9763 0.00381 0.9924
0406339 0.9817 0.00397 09944
0.00355 0,9871 0400412 049971
0,00368 0,9902 0.00430 0.9989
E 0400360 0.9930 0600443 049984
0.00341 0.9931 0.00460 0+9987
0400393 009953 0.00475 09994
000407 09974 0400494 049994
0.00418 0.99%0 0.00528 1.,0002
t 0400434 0e9984 0400548 1.0000
] 0e00447 0.9990 0«00565 1.0000
r 0.00460  0,9999
: 0400473 1.0000
, 0400484  0.9999
Ge0U&96 1.0001
0.00512 1.0000
L 0400526  1.,0000
J
-

ST T e

290
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Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

o ) )
A =207, My =0.4, o =+2" (continued)
_
x/c = 0,903 MEASUREMENT 1 x/c = 0,903  MEASUREMENT 2
) o o o
z/fc u/U_ (C) g° v o z/c  u/U_ (C) B Y o’
) p PP P PP
0.00038 045261 040370 3452 7435 <037 0.000644 0.5412 000328 3460 =0s10 -0430
C.00055 05551 De04b3 3445 6e73 <0430 0.,00053 045497 0.0378 3¢56 =~0e18 =0.27
0400087 Q05875 0+0562 3031 Te22 =0D0l8 0400089 Oe5847 040499 3040 =0e46 =0o0l4
0a.00119 CebU? 0.060C9 3.08 Te33d 0606 0.00116 046054 0.0528 3428 =0s44% =0.04
- 0.00161 06270 0e0612 30 Tedk Oell 0.00153 0e6237 0.0588 2¢98 <0017 0el0
, - 0.,00183 Deb384 0.0630 2e86 7450 0«19 0.00180 066365 00570 3,08 =0.29 0420
- 0400215 046513  0.0641 2483 7,50 0a31 0.00207 0.6473 040571 2459 -0.23 0430
000279 Qeb719 0.0654 2e69 Te60 0e55 0.00225 046560 00569 3.03 =0.28 Oa36
Oe00311 046819 0e0666 2045 T.81 D+68 0.00252 Deb647 060616 2+81 =0.08 Qekb
Qe00351 Qeb374 00655 2049 Te75 0e83 0.00279 0.6731 0e0582 289 =0.,18 0e57
000372 Qe70%8 Q0698 2431 Te92 0e91 0400315 Qe84 040587 2¢83 =D.)5 0.70
0400392 Oe7132 00686 2024 1498 099 0003860 Qeb974 00547 2¢76 =0sl2 0«87
t 0,00432 067273 040673 2406 8413 lel% Q400414 Oe7162 00592 2¢51 0410 1,07
0,00453 0s7319 00695 2.10 8.08 1e22 0.00459 00,7262 0«0599 2240 Del7 1e26
0,00673 0s7385 0.0724 2.06 8,10 1¢30 0400522 047427 00605 2437 Oel? 1,46
. 0,00503 Qs7516 0.,0707 l1.84 8430 le4l 0.00585 00,7605 040610 2«19 0.30 le65
. 0.00554 Qs T656 Q.0713 171 Be40 1e57 04006066 0,788% 040610 1.88 0457 1.89
'j 0,0C615 OeT7854 0.0749 le59 8,54 1476 0.00791 00,8251 00621 l.645 0493 2627
0,0067% 00,8018 00704 1451 8,53 195 0.00898 0.,8535 0.0609 lel3 1.20 2459
0,00715 0.8180 0.0696 1.38 8465 2407 0400996 0.,8797 Qe0612 0.91 le3b 2.89
: 0,00863 0.8603 00,0738 0.87 9,09 2¢53 0401111 Qe9102 0+0605 Q.70 1.53 3,22
- 0,00922 De8763 040745 076 9.18 2072 0.01208 0.9332 00590 0s52 leb? 31,49
0,00971 00,8895 00,0734 0469 9,23 2487 0.01278 00,9506 0.0589 0642 1.75 3,69
0,01020 Q.8998 0.,0720 0656 Fe3b 3e02 0001383 0,9702 00584 0e25 1.88 3,98
0,01136 0.9289 040735 0,38 9447 3¢36 0DeD1490 00,9844 0.05068 Oel6 192 4429
0.01229 0.9488  0.0727  0.23 9.60  3.63 0.01600  0,9930 0.0534 0406 2400 4s60
0.01333 0.9695 060723 0e10 9470 3493 001691 0.9965 040525 <«0,04 2408 4e85
0,01457 0e9847 00,0710 0,01 Fe76 4429 0s01781 00,9983 0.0510 Q.02 2401 5.10
0,01549 09916 040690 0401 FeT4h 4456 0.01879 0.9994 0e0493 0.03 1+98 5.38
0.,01628 04990606 De0674 <0401 9e¢75 4e79 0601982 1.0000 0e0478 0,00 2400 S5e67
001716 Q9983 0+0674 =007 9479 5e04 0402075 049999 Qe 0466 0«00 1499 593
Q.0i823 1.000% 040670 Q.00 9,71 %35 002143 1.0000 040466 0401 1697 6all
3 1 0,01977 10000 00651 0.05 965 580
0,01997 09999 DeQb4t 0,06 Feb4 5«86
‘e 040210% 140000 040640 0.09 9eb61 616
{ ‘ x/c = 0,986 MEASUREMENT 1 x/c = 0,986 MEASUREMENT 2
000064 0eb904 Oel2b66 5475 3.02 0e25 000046 Oe4962 041380 S5e84 =8a251 =la91
0,00047 0e49360 Oel259 5413 2.78 026 0.0005% 0e5116 0.1389 578 =TeB4 ~1487
0400037 045364 0.1328 550 2052 Qe&3 000075 065357 061427 566 =8420 <-<1le79
0.,00116 0e5631 Oel394 5440 274 0e55 0400094 045575 Oelbbs 5656 =Te07 =1e71
0.0016% 0e5904 Qel3482 5.08 3.02 QaT6 000123 0e5746 0e1430 Se47 =Tel4 <~1.58
0400203 O.6114 Qel393 L¥Y-1Y 3022 0692 0«00153 05917 Q.1428 5409 «6e79 =le#b
0400262 Oeb344 Qelel9 4637 3466 lel? 0600212 Qeblal Oel40l 4e95 =6469 =-1422
00330 046539 Oel382 G422 3.75 lekb 0400259 06359 Qel433 Ge4]l =6420 =1.02
0.00473 0.,7013 Oel381 3,51 helS 2408 0.00307 Oeb525 Oel436 4el? =5%e¢99 =0,82
0400511 0.7113 Gel395 3,18 “ebb 2023 0.00373 0e6748 0el1439 3494 <5481 =0.54
0400558 0e7266 Oel403 2496 4485 2+39 0e00621 0eb893 0s1436 3470 =5¢61 <=0.34
000606 047407 0e1390 2681 he97 2055 0.00497 O0sT130 Q1432 3a24 =5,21 002
000653 067511 Cel370 2469 5406 272 0¢00592 0e7391 Qeladd 2490 =4e92 Vel
0.00760 0.7828 Oel384 2034 5436 3.11 000688 Oe7654 Oelal4 2460 =4467 0463
0400853 0.8058 Oel1385 197 569 3e4l 0400776 0eT7927 Oel@l3 2¢25 <~4437 Ge93
000959 Ou.8364 Oellpe 156 6e¢05 378 0.00893 08249 061405 1479 =3.97 1e¢33
D.U1065 GeBbl4 Oelle? 1.2} 636 4ell 000990 Q0e8475 Oel 334 154 =3.77 le66
Oe01162 0.8812 Oel321 lela 6439 GLebh Qe010067 08671 0.1388 le35 =3.61 le91
001256 0e9041 Qel296 Oe?9 6e7l 4Galbh gs01178 08926 OCeldTh 1601 =3.31 2el6
0.01339 0e9207 0el275 0e59 6e89 5«01 Q0e01280 09174 0e1349 QeBl4 <=3,.18 2458
QeD1440 0e9426 Oel265 Qe48 6e98 5433 0601372 069370 Oel3ll QST =294 2.87
De015%22 0e95u89 Del24) 0e23 Te21l Se60 Qe0lass 049505 061285 Oabd =2479 3.11
0016113 Q9720 Qel2l3 Qelt Te29 5488 0601540 049659 Cel258 0e38 <2479 3.40
001708 De9833 Qell?? 04,02 Te40 bel9 De01648 049803 Gel230 0s15 =2458 374
DeUllbléa 0s9904 Qellbl =0404 TeakS 6652 001735 09887 0.1209 Oell ~2¢55 4401
OedlB62 0e9935 Oellbl «0e02 Teal 6468 0+01842 029946 Oelle? 0e00 =240 4e34
O0e01v01 De9947 Qella9 002 7439 6480 0s01919 049970 Oellsl 000 =~2046 6e%59
0eQ1930 De9954 Qellb0 =0.03 Te43 6489 001937 09975 Oelloe 0a00 =2448 4e64
CGe01959 0e996% Oellsl 0401 Tebl 6498 0.01955 Ce9980 Oell71 =002 <2444 4a70
Qe01997 049976 Q01138 «0,02 Tetd 7«10 0404000 0e9988 Oelleal =~0e03 =2463 4484
0020306 Qev984 Qell20 =0404 Tebd Te22 0.02037 0e¢9991 Oellsdd =0asl2 «2435 LYY 1Y
Qe020b& O0e9989 O« 1104 0402 Te39 7430 002109 049997 De1107 =010 =2437 5¢1%
0s02002 Qe9990 0s1120 <0401 Te42 7235 0e0213% 049999 O0el100 =0e08 -2,39 5e22
i; 0e021217 Qa¥996 Qs ll09 =0401 Tea? Teas8 0.,02180 10004 041097 =~0s1l6 -2.30 5435
=] 002171 09999 0s1106 =0406 Tebb Tebl 0602315 10000 061072 =0al17 «2429 5.73
Qs02198 0e9998 Ve l10B0 <0403 Tetb Te68
002305 10000 0.1071 -0.03 Tebts Te99
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BOUNDARY LAYER AND WAKE PROFILES

Table 2 (continued)

2 e ot 3 I ORI K o BRI 2 AL 5 5+ A

A =20 = = o .
’ MN 0.4, oy +2 (continued)
x/c = 1.010  MEASUREMENT | x/c = 1,010 MEASUREMENT 2
(o] (o] o] o (o]
z/c  uw/U_ (C)) B a
p p’p Y z/c u/UD (Cn)P B Y
«0.,01858 1.0000 01350 <~0e04 822 =3454 -001851 1.0000 061269 =007 =le4t
«0.,01806 1.0000 0el373 0,00 Beld =3,43 -0.,01820 09999 0el249 ~0e07 =~lea?
=0.0175¢ 1,0002 Oela0b 0.01 Bel0 =3432 ~0.01768 069999 001249 =0e07 =1.49
-0s01691 09986 De1408 0.02 BeO6 =-3.18 «-0.01715 0.9986 0el266 Ce06 =1a65
=-0.01535 0.9933 Qela23 <«0401 8e02 =2.86 ~0.01664 09978 Qel267 0s03 =-1.65
-0.,01525 0.9926 Qelall 0.04 Te36 =2.84 -0.01602 0.9959 Cel284 001 =1le65
-0,01504 0e9911 Qela3b 0e0% Te94 =2.79 ~0401540 0.9930 Oel3le =001 <1465
~0,01642 029861 OelaSl Oel3 Te83 =2.66 ~0e0146% 0.9876 Qel322 Oell -le81
-0.01391 043807 Oel453 0.09 Te84 <2456 ~0401386 Q0.9786 0.1331 0el? =1.91
=0,01350 049757 Oela32 0e12 Tel9 =2447 «0.01263 049635 Oel341l Qe24 =-2.00
-0.01236 09574 Oela4Ss 0.28 Te59 «2423 ~0.01190 0.9463 0.1390 031 =2.10
-0s01143 0493485 01552 D49 Te33 =2,04 =0.01077 0.92306 Oel423 Oe54 =~2.38
-0401029 09167 Qel527 0457 Te2l <~le81 ~0.00984 0.9022 Oela23 0e58 =-2.45
-0400915 048864 0el569 Qe84 6690 =1e57 ~0400901 0.881¢4 Qelas? 077 =2e66
~0.00833 0.8637 Qel1589 0.97 beTh =1e40 ~0.00797 0.8531 061485 093 <2484
-0.00729 0.8347 0el1532 1.08 6e58 «1419 -0.00683 068213 041509 lel2 =-3.006
=0sV0645 048126 Oel654 1632 6632 =1.02 -0400549 0e7917 Oel493 led4 =3,31
-0.00242 0.6853 Qel648 2636 Sel?7 =0416 =000495 0e7629 061517 le45 =~=3.43
-Qeu01l43 046394 Qelb51 2449 $e01 0405 -0.00402 07316 061517 le71l  =3.71
=0,00093 0.6103 0el625 278 471 Qel5 -0.00303 Ceb6964 Oel534 2408 =4409
«C,00053 0.582¢6 01627 2498 4ol 0e24 -0.00203 046533 01559 2¢47 <=4450
-0.,00013 045523 Oe.l618 3.60 3488 0e32 ~0.00104 065922 0.1565 2499 <~5.03
0400006 0+5392 Qelb82 431 3.6 Q437 =0.00064 Qe5484 0.15%0 4e00 =606
0400046 045353 Qel524 5e12 2034 Qeéé -0.00005 05373 0el577 4483 -6.489
0400086 0e5495 01500 551 193 0e52 0.00005 065365 0e1580 4e¢87 =6493
0.00139 045701 O0el504 563 1682 0e62 000059 0e5586 Oel1529 5638 ~Te45
0400192 Ce6016 0e1517 5449 l1e94 Qe72 0.00101 065765 041533 5623 -7.31
0,00224 Os6148 Q1519 532 2+10 O.78 0.00197 0.6170 0.1520 4e92 =T.02
0400267 046290 0.1519 Selé 227 Oe86 000230 046302 041506 4e89 ~6.98
0.00384 OebbT3 Osl511 4450 230 1.09 0400293 0eb497 0¢1503 4455 <bebh
0,00480 0eb6942 Delav? 4ell 3626 1.27 0.00400 0.6815 Oel508 3¢92 -6.03
0.00596 047241 0.1503 3.4l 395 150 0.00515 0e7192 Delbb? 3453 -5.04
0.00731 0.7617 Qelatsd 2493 Gebl 177 0.00662 07575 0el452 3.01 <5.13
0.,00804 047798, Nel497 2450 “e83 1.91 000797 Qe7914 0el402 2633 -4.45
0.00971 048173 Oel4o? 2.18 Sel4 2024 0.00921 0.8244 01381 1.88 ~4,00
0,01095 0.8518 Qeléab5 1.63 5468 2049 0.01035 0e8520 061357 1e53 =3.465
0.01260 0.8879 Oel&l? le3l 6401 2483 0,01159 0.8800 041310 le28 -3.38
0.01416 049228 Cel407 0e77 6e55 3.15 0601303 0e9121 061277 099 =3,07
0.01579 09513 0.1352 0456 616 3449 Ge01006 069316 061235 Qeb3 =291
O.u1733 0e9741 Oel369 019 Tel5 3.81 0.01509 0e9489 Oel212 Qeb0 =-2.65
0401895 0.9893 Qel285 Oelé Te22 “elb 0.01622 09671 Oellal 0629 =~2.32
0402057 0e9966 0el1239 =0,0¢ Ted2 4e50 0.01735 Q.2798 Qellas 0620 =~2421
0.02332 140000 Oe«1184 =~0,ll Te54 5¢10 0.01867 09905 Qelll2 =0e02 =~1495
0.,02506 0+9998 Oell74 =0427 TeT4 5e48 0.01968 0e995%6 0.1086 0+00 =1435
0602651 1.0000 01153 =0430 Te82 5480 002069 0.9981 0e1087 <0410 =-1,.81
0.02807 1,0000 Qell34 ~0e36 Te94 6415 0.02233 09991 041053 =0e32 -1.53
0e02448 09996 060994 =029 =]le49
002580 140001 00981 =0e24 <=lea9
0027069 0e9998 040951 =0e34 ~1.30
Q.03082 1.0000 0«¢0891 ~0e34 =1,15

~34b4%
-3.78
~3e67
~3456
=3445
~3433
-3.20
~-3.05
-2488
=2.67
~2¢48
~2e24
-2405
~let8
~le67
“lebs
~1le25
-1.C6
=0sB0
=0e065
~0e44
~0423
~0el0
~0e02
0.00
0sl0
Oelb
0436
0e42
0e54
Oe74
096
1425
1451
1«75
1.98
223
2652
2472
2493
3.17
3.40
3467
3.88
4e09
bobb
4691
519
5459
6e27

{
i
H
!
i
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Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

- o — o
A =207, MN = 0.4, oy = +2 (concluded)
x/c = 1,050 MEASUREMENT 1 MEASUREMENT 2
0 o
z/c c o
/ w/U (€D g v a
\ 0401858  1,0000 041124 0,18 B.74 =le65
, ~0e01797 049999 0s1140  0.09 8479 ~1le52
p ‘ -0401736  0.9989 041135 0e¢l3  8eTl ~-l438
2 -0401571 049956 0elll2 0403  He69 ~le01
i . -0401540  0,9943  0ell&7? -0404 874 <-0.94

p =0¢01487 049913 041168 0.03 8463 =082
. ~0401434  0.9874 041133  Qel7 645 =070
0401382  0,9828 041150 0412 8447 -0.58
=0s01276  0,9697 0ellbT 0424 8428 =0,35
F | ~0.01181  0.9564 041176 0426 8420 =0el3
~0401064  0.,9339 041205 0420 8420 0413

4 =000958  0.9105 041190 0s65 7488 0437
. ~0400862 048914 041200 0e46 782 0e58

. ~0.00655 0,8460 041203  0e53 7465 1404
‘J ~0400554  0.8178 041214 0.68 Te%6 la27
~0400462 047919 041208  Ge73 737 le4d

~0400370  0.7641  0ell97 0477 7e29 less
~0400277 047329 0el171 0e84 To4l8  1.90
~0,00162 0.7034 041171 1412 6487 2.16
~0400110 0,6893 061138 1435 bebl 2427
~0.00078  0,6812 061143 1439 6456 24364
0400036  0.6726 061135 1457 6437 2444
=0,00005 046670 041137 1,66 6429 2451
] 0,00026  0,6636 00,1106 1,89 6.03 2458
: 0.,00068 0.,66U3 0,111l 2,00 5.90 2468
0,00009 046595 041106 2,16 5475 272
0,00120  0.6598 0,110 2,26 5.63 2479
0,00173 0.,6628 0,1104 2,49 5,38 2,91
0.00206  0,6676 041087 2,66 5421 298
0,00235 046740 0,1084 2,68 5.18 3405
040038l 046957  0.1096 2462 5421 3439
. 0400654 07176 04,1087 2,47 5435 3455
0,00560 047423  0ollll 2423 5457 3479
0,00688 047750 041101 1,86 5492 4408
0400773 047921  0,1133 1,66 6410 4427
0,00901 048267 041108 1,37 6438  4e56
0,01046 048580 041097 1,08 6466 4489
0,01¢01 048946  0,1081 0485 6488 5425
60,0135 049232 041073 0457 T417 5.60
0401510  049521F 01049 0434 T,40 5496
001653 049710 041060 0415 T,60 6429
0.01808 049876 041018 0410 7.67 6eb4
0601975 049953 041011  GeGG .81 703
0402275 049997 040983 =0409 7.96 7To74
0e02428  0e9996  0e0990 =0,32 8423 B4)0
0402581 140003  0,0933 =0.27 84246 Bebb
0s02758  1,0000 060926 =0e41 B+45 BeBB
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f Table 2 (continued)
f

. BOUNDARY LAYER AND WAKE PROFILES

A = 20°, My = 0.4, oy =0

” N
: x/c = 0.280  MEASUREMENT | x/c = 0,280 MEASUREMENT 2
r
z/c  u/U_ Comstant (C_)_ = =0,3110 z/e u/U_ Constant (C_)_ = =0.3110
P p’p P PP
F 0.,0ull4  0.5607 0.0C014  0,5599
L 0.0u015 0.5al5 0400015 0,5746
o 0.00017 045962 0.00020  0,6025
b 0,00020 V46239 0.00021  0.6171
oo 0euut23  0.6291 0.00025 046412
. ‘ 0.U0026  0,6430 000029  0.6591
) 04370029 046627 0.00034  0.6752
0,0U036 046756 0.00039  0.6939
f 0.00038  0.6850 0.00046  0,7101
| 0,0C043 047007 0.00057 0,7238
I 0,u0056 067305 0000059  0,7413
( i 0.0G069  0.7538 0.00067 0,7553
0.0G084 047707 0400075 0,7674
t 0.03097 047964 0400086 04,7849
! 0.0U109  0,8132 0.00100  0,8049
. 0.00122 048301 0.00113  0.8223
‘j 0.00136  0.8468 0400123 0,6351
0.00149  0.8623 0.00138 0,8538
[ 0.00l64  0.8777 0.00151  0,8695
‘ 0,00l75 0.8915 0.00164  0,8842
{ 0,00189  0.9035 0.00177  0.89684
0.00200 0.9146 0.G0190  0,9125
T 0,00217  0.9286 0400204  0,9231
0,00229 049393 0000222  0,9401
0.00248 049522 0000236 0,9510
1 0,00254 049590 0.00250 0,9596
0400275  0.9690 0000263  0,9683
0,00282 049754 0.00276  0,9763
0.00293 049818 0.00289  0,9833
0.00305 0.9876 0000303  0,9895
F 0.00321 049912 0.00320 0,9938
0.00333 049946 0.00344  0,9975
0,00347  0.9964 0.00362 0,9986 .
. 0.00363 049980 0.00378  0,9993
L 0.00374 049988 0400397 049997
0.00388 049994 0.00415  1,0000
0.00402 049995 0400441  1,0000
0.00417 049997
‘ 0,00430  0,9998
: - 0,00438  1.0000
! 0.00453  1.0000
0.00477 140000
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l Table 2 (continued)
BOUNDARY LAYER AND WAKE PROFILES
o
A =20, M= 0.4 =0 .
i = ’ 1N #Gs Oy (continued)
x/c = 0,814 MEASUREMENT | x/c = 0,814 MEASUREMENT 2
r‘
. o
' z/c  u/U_ (C) 8 v o° z/c  u/u_ (C) B % 4°
P PP P PP
! 000031 Q0e5214 =0.0066 2e12 beldd <=2e47 0400046 Qeb5aT4 0e014l 2+ ~0e43 =0al12
i s 000055 0e5518 00069 204 Be09 «~2440 0.00078 0s5859 0602606 o34 <1400 =0e0s
;‘ . 0.00048 059175 De0213 le94 Be09 =2430 QeULL13 Oebl51 0.0350 2416 -0483 007
) 0400133 046301 00266 1469  Buele =2416 0400148  0e6400  GeU34h  2e11 =Ge50  0u17
- 0400165 0e650606 060299 le72 BelC =-2406 OeULLITI] 0e6554 0.0352 1699 =0.70 0e23
4 CeQULY99 Qeb6T49 Ve0324 1.60 8420 =1a90 QelUL2UL Deb714 Oe0382 Le9b =0e069 0e33
0600255 0e69u1l Ue032% 157 Bel9 =1.79 Ue00241 O.5838 0e0Q405 le83 <059 Ueb3
0400277 0.7028 Ue0332 153 8s22 «le73 000204 Oeb54l Qe0395 1490 =Dety Ve50
QeuL3lL QeT262 00333 letd Bel28 =leb2 Ue00218 OeT082 Jeuau2 1679 =0Ue59 0657
| 0400345 Qe73v9 0«0345 1.38 Beld4e <1452 0.00311 OCallib2 CeU4u03 1e71 -0e53 Q6063
Qe0U367 Qe7659 040358 1e29 Be42 =~la6d Oelulab OeTi3ca 0e0425 lettb <=0ewv 0673
0.00389 Qs75068 Oe03b¢ le24 de6 =1.38 U«00370 Cal4l3 Qeuabs3 1452 ~0.38 [oy-1s]
. Oelusc¢3 Ve7650 0e0362 125 de43 <-la28 JeOUGLE 0.7570 Vel 3s le =0Ue3b Qe93
[{FYIVETS) OeT0498 0e(389 1404 Be63 =142l UeOUS 39 CaTlU0 GeU& 35 le3l =0e21 1e00
‘J 0400490 Oa.78v1 Q00372 1,09 BeS56 ~1.08 0e00U55% Catuv0 Uelbad lel3d <Gall 1.32
Q.00%23 Ve7973 00379 1,00 Bebd =0a98 JellbLE Uebcl Ge0453 le02 =Ue(3 lenb
0a0U540 Q0e8077 el 380 0.95 BebB =0492 0.,00669 Oubale QeU&37 0490 OeY le063
0400579 Oebl78 Ve03706 0e96 Beb65 ~0e82 Qeliulco Uebod3 Oeubsad Jel2 JelY le78
Oe000L3 Jeb2Y90 00389 ODe80 Beld =0472 GelLTBZ Qevol? Qe0454 Cet? Oell le43
Q0e0LULBY Q08555 060391 0.72 Be85 =051 Vel Qewi22 Oel40Y Us 0 Cell 2elt
0400765 Qsb8buUb UeU3G1 0e55 Be99 =042V Qebb0G1LT Oevibe Oelale [A Celb 2eldY
0e0LBGO Oe033 0e0392 Qea6 405 =007 Qe00973 Cev3us GeUbauy D35 Lel 2045
O0,0ubs3 Oev135 Ue0602 0.37 Yel3 0e05 0.010%1 Cevbvel Qe lbia CelH [OF ] PE%-1-1
] 0,00947 Ue#323 0.039? 031 Sel7 Oel4 0s01133 0e5697 [VERVEYCY:] Qell Ueb8 2eb7 é
0,01044 Oe9500 Vel3¥U O.19 Yelt Qe51 Qellele Da9tUS Celab2 GUal0 JeS6 3.09 i
Jevullbd Q9119 VelUidbd 0.08 9e34 Qets6 Ve01319 049912 Qelhel 0e0¢ 0.60 3,37 }
QelULdDS Oevd90 Vel382 0405 Y636 lell OsUlbd3 Qe 14 Gecac¢l <=0a02 GebU 3,69 i
Ce01377 Qe9967 UeU398 =001 9439 letab QeU150G] Cevyvbo Cegal? ~Ueu¢ GeS5d 3,87
0e01l4b5 0+9950 Je0eUS 0.01 9.37 le72 QeULSH6 069997 Osall =0.03 Vedb 4409 :
QeL1IS6H 10000 Uel396 000 Fe36 2601 Qs0l6%0 Oevvyy? Uel398 =04,03 Gebé4 boelt
Oe01670 Q9999 00399 0401 Y435 2430 0601702 leGUGO 060323 =-0403 D652 LYY
. 0601771 1.00u0 Ce 0404 000 Ge3db 258 Q01797 1.0CGY Veudre =0402 Cetav GebG
| 001870  1,0000  Ca0378  Ge00  Gaud 4486
Je019863 1.00Cu Ued307 .00 Uedl Sell
|
\ x/c = 0.903 MEASUREMENT | x/c = 0.903 MEASUREMENT 2 :
0.0UU38  UGS3UB  0eV564 2429 9459 -0.40 0.0U06%  Uabulo  0eud3l 2476 Ueu?  =0434
0400U40 JeS 3%t 0s0502 2e28 9e22 ~-0439 QsUCDSS Deb707 GelbUS 2all Qa2 =031 ,
000061 Oed981 Ge06LY9 2622 de71% -Ue33 QeCuln? DedibL ODeubbé 2ab] Oed? 0422
Q00 1L0a 065950 Je(G745 2403 B8e52 =0420 OsUll 1Y Uebluy SJe078 2431 vedl =~0el3
0400136 GeblYe Q0e0795 198 BeS54 =0,10 Jeuul 3l QeweBU Ueul1l? PRI Gal2 =0el0 !
0,00168 Uebide 0.08¢23 1.90 L4060 0.00 Oe0lb9 Ueb YL Jel751 2435 Qe8y Q.00 4
0,00200 Ve653] 00439 l.86 be61 J.10 Geul80 Oatib9e UeD7H9 Ce3é (Qevl Uaub ;
O.0u2ll Ueb5T1 Q0850 1.76 .71 Os13 Uedudil Vaetihe? Geuley le33 Ve Qa5 4
0.,00242 De6617 0eGB56 la72 Hel3 Qel3 Oedudidl Detttr¥n CelBC4 2416 les2 D.21 ‘
0,0uU289 Je0823 Uelubl 1.69 Bel3 Oe3b JelLe?3 QeboIl UelT62 2ol Ge0 033 H
0.003¢28 Ce7036 0.0461 l.70 Ye68 [P XS] Jelulvs Jetby 13 Geunll? 1+99 1elb Oe39 b
Q,0U338 Oe100¢4 Ue04d73 l1e58 BeTY 0e52 QeUU3AS 0.71C7 velUbud ZdeU0 1ol 0455 H
0,00368 Qe7l76 Qe089¢ le®3 be92 Qeb2 [OPVIVE R T UeTueyn JeublL le90 lel? 0,70
0,0U38% QeT249 0.0896 1439 B495 068 Qe00437 Qeluidy Celblo 1e7% le29 O.82 |
0,00359 0672173 040400 le3ds Y400 Oe71 QeOUG9Y Uslols 0a0797 leta 1635 leul
N 0,0Ce0Y Oe73ul QU896 le3b 8497 Oe74 Uelub6s OeTT8y Cev811 len? 1en9 lel®
¢ 000629 Ce?378 OelBYSE 1435 8496 Oe80 Ja0UbUY DeT455 UsB33 le306 1e806 le32
' 0,0045%0 Qe7463 Ve08Y9L le3d 8492 Qe 7 Qe0uboy Oab150 Oe0832 lely le70 le49
0,00460 0e75u9 QeU 13 le23 906 0«90 Ue0071Y [ ERY- Os0bG3 ls03 lend le63
0,00490 O0s70602 GeU%l2 le2e Fe04 099 0007069 JeabY 0+ (Bu@ Cevt les? 177
0.00510 O.T1684 0s0914 l.l6 Yel0 1605 0.00B39 Cab074 Ue0BL2 UeBO le9d 1697
0,00540 QeTTay 0s0722 1,09 9,415 lalé 0«00908 0.8873 Qe0857 Qe ? 207 2417
‘ 04000621 08060 0,0933 0.96 9023 1.37 UedUYBZ 0.9032 0e0851 Ued? el3 2438
0,00692 (¢FY-P1-Y.) 0e0947 O0e76 94,39 leb58 001077 0s%9274 004937 Jet3 2622 2ab5
ﬂ 0.00772 048500  0.0948 0,69 9.42  1.82 0401172 0.9482  0s0B22  Ow31 2031 2,92
F 0.00801 08604 0.0953 Osb4 9446 190 06012467 Oev03b Ve0813 Qed0 2438 3.13
0,00870 Ce8799 040960 0452 9455 2410 0«01331 Qe9775 0.0803 0613 2e4l 3.37
0.,00958 049054  0.0967 0,36 9.66 2437 0.01392  0.9856  0.0795 0,07 2446  3.54 ‘
0,01065 Qev3s2 040960 Ge24 9.73 268 0eU]442 OeIBIY 00790 0403 2e48B 3,69 E
0401153 049528  0¢0962 Oell  9e83 2493 0001532 049957 020789 =0.01 2449  3u9%
0012066 Q0e9702 Ue0954 0.05 Yet5 3.206 0401602 Oev981 0e0779 =0.03 2ekd weld
0601360 Ue9853 00953 0402 985 3,54 OeuUlbyl Oes9994 0+0755 =0402 PEY T “s 3t
! 0e01462 Je9931 0eQd963 001 9.83 EXY-T) 0e01790 0s9998 Vo742 «0sU2 PELE) 4067
1 o~ 0eQ1555 0e9973 00938 =0402 Y83 Gell Je01871 1su001 0s0732 <0404 FETE) Lo
O 0401655 063991 Ue927 =0404 Ye83 4639 Q.01981 1.0000 0.0712 =04,04 PR H5ell
% (=} 0401791 1.0000 0e0v03 0.00 977 “el9 Ueuc031 1e0QUY O0s0U703 =J.013 e ldy 8435
: 0401887  1.0000  Goe0839 0407 9469 5407 0euc061  1a0uOU  0.070%  =0uG2  2e37  Sewd
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Table 2 (continued)
BOUNDARY LAYER AND WAKE PROFILES
A= 20° = = ;
= » My = 0.4, oy =0 (continued)
x/c = 0.986  MEASUREMENT | x/c = 0.986  MEASUREMENT 2
[0} [} (o]
z/c  u/U_ (C) 8 ¥ o z/fc  u/U_ (C) 8 ¥°
P PP P PP

0400044 0e¢5084 Qell6l 406 5449 0423 0400046 044974 Oslise Leb7 =5el4
0406055 0e5223 Qel343d 4¢01 4a67 0427 Q400047 0+4580 0+1390 4467 =54l6
0400075 0e5417 0e1371 3,91 be3l 0435 0e0G06SL Qe516C Oel449 4e56 =6e0%
0,0009% 0e5606 0e1400 3.82 “e49 Oe43 Q0.000906 065548 041503 “e40 =5.87
0400124 0.5839 Qel423 373 4e59 Qe54 0.00115 045718 001520 4¢35 =544l
000143 0e¢5979 Oala3b 3462 4eb7 Ceb2 0400155 045987 0.1510 4410 =5420
0.00173 Qe6165 Qelb4a 34 4484 Qe73 Ve00184 Qe6155 Oel5¢3 3,83 =~4495
0400250 0.6509 Qel455 3.1l 5410 le04 0400223 0.6327 0e1536 3,76 =4491
0.00328 Qeb766 Qel455 2e84 5¢31 1435 0400261 Q6513 Be1537 3.53  =4.71
0400396 07009 Oeléb53 2eb61 549 leb1l 0400309 Oe6701 0.1538 3431 =4453
0.00434 0e7130 Qelad6 2ol 559 le76 0400347 Deb863 01527 3e10 <4435
000490 Ve7321 Qelbb3 2422 Se8l 1.69 0400404 0.7037 O0el537 2485 <«4,415
0400570 Qe7585% Oeldbdd 1906 602 2428 0e00452 0.7207 0e1547 2669 =4402
0.00689 047903 Qelaa? 1e68 6el4 2065 0e00509 0e7400 0e1545 2002 =3079
0e0Q0765 08135 Qeladad 1e45 bebl 2490 0400556 0s7534 0e1558 2430 ~3,.71
0.00870 QeB8433 Ueléad lela YY1 3.25 Qe QUEG4A 0.7701 0e1536 2+13  =3,5¢6
0600947 Qe8653 Oel429 Qe94 beB4 3451 0«00670 07895 0el1559 le88B =3,36
0e¢01044 Qe8877 Oel4all Qe76 be98 3482 000739 08100 0s1553 1.71 =322
0401150 0.9108 Oel386 059 Tell 4el5 0.00797 Oetilt4 Oel536 1457 <3412
0601255 Oe¥33b 0e1361 Q435 7631 Hebl D.00845 0e8501 Os1538 1e33 =2492
0401383 0.9598 Qe1312 0e23 Te39 4488 000972 08735 Oel522 lel3 =2477
040)475 Qe9743 0el1289 Oel? Te43 5e17 04010%0 Qo8GO 041510 0692 =2459
0401575 009863 0e1280 004 Te54 Sead 0«0il34 Oe91il3 Gs1501 Q7T =247
0,01677 0e9930 Vel257 0«01 1455 577 OeU1180 QoG24 Qela89 Oe66 =238
Ge0l7064 049968 Oel248 0+00 7455 6403 Qe012c7 Coe9343 Qelaé Oe5¢ =2428
0.01812 Qs9981 Qellal 0403 Te51 6e18 0e01319 Ce¥530 Calal6 Oe36 =2.14
De01822 09983 0el254 -D.02 156 6420 UelG1393 Ce9b51 Oelé53 0629 =2409
0.01851 029987 Qel236 0«01 Te53 6e29 Ce0labe Oevilts Celadb 0423 =2.05
0.01870 049991 Qel248 ~0e0% T57 6e35 Ue01571 Qevl72 Delbcl 0esl0 =195
0.01890 0s9993 0e1230 Q.01 T.52 6e4l Qallbay [P ET] OsiaOl 0+Q04 =1le91
0«01909 069995 Qel223 =0402 Te56 bebb QeQlT58 Jetalé Os13vy2 “0e0é4 ~1e85
0.01918 049996 061223 =004 7457 6449 CeUl?795 Jevsol Cel374¢ -0406 =1485
041938 0a9997 Q0el220 =004 Te57 6655 QellBe~ levirh Vel 312 «0ed3 =le86
04019597 049997 Vel21lT «0402 Te55 beb61 LeOlH53 e 49} Oel il <«Qel4 =1e85
001976 1.0000 Oel228 =~0404 Teb6 6467 Uellbul Cevt7s el =0404 =186
0,02005 1.0000 0e1205 0.00 Te52 6075 Vellvl¢ Levyde Jel357 =0407 =-1.83
0002034 10000 061200 =0.01 753 Geb3 Qall7s% SeviY? Qs 134l ~0s06 =~leB&
Ue 1907 Uevyyt Celldas =0410 <le81
Je0e01e LeOUO 01338 <0415 =le706
0602093 leLGUU 0el308 <«04l5 =1e77
Oe02174 10000 0el296 ~0,18 =le7¢

-1.93
=1493
~l.85
~la74
~lebb
“le51
=1le40
-1e25
-1.10
-0+91
-0.77
=0454
=036
~0el4
0.01
Cel?
038
0e60
0.80
1408
1437
le61l
1.87
2401
215
2ekh
2067
2489
3e2l
EXL 1]
3.75
3.0
3495
4404
4sle
4e2l
©:29
4437
450
4e73
“eGb
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Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

(o]
A =20, MN = 0.4, ay = 0 (continued)
x/c = 1,010 MEASUREMENT 1 x/c = 1,010  MEASUREMENT 2
o] (o]
z/e u/Uu_ (C) 8 ¥ o° z/c  uw/U_ (C)) 8 ¥°
P PP P PP
=0e02075 1.0000 Oelall =006 Be'llS ~=4ebl -0.,02038 1.0000 0e1377 =0el4 ~1e39
=0+02065 1.0000 0el397 <0403 Bell =4.59 =-0,02017 0.9999 061387 =0elé <=1,40
«0402045 1.000]) Oel427 =0ell B8el8 =4.54 -0401986 1.0000 0el38]) =008 =~le47
=0¢02025% 1.0000 Oele09 =0.07 8el3d <4450 =0.019706 09999 0e1379 =0406 <=1450
=002004 069999 Oelé42 =041l Belb =4445 ~0e01924 0.9996 Qel365 =0405 =153
-0.01993 0.9998 0e¢1450 =0.06 8010 =4e43 ~0.01893 0e9994 Oeslé4ld =0405 =1454
=0e01973 049997 0el430 =~0.10 Belad =4.38 =0.01862 049989 001426 =0e13 <«1.47
«-0+01963 049996 Oelé36 =001l Beld =4,436 -0e01830 049980 061395 =0408 <-1.5¢
~0e01942 09994 Oel431l <0.08 BelD <~4e32 0401799 0e9974 061427 <=0,04 =1.58
-0401910 0.9991 Oel447 =008 8409 <4425 =0,01768 09961 Oelé4l3 0604 =le67
=0,01890 069986 Oelbhe0 =0.01 8401 =420 ~0e01715 049945 Qelé34 <0402 <=lebs
-0.01858 049978 Qo ledd Q.00 Te98 =~4414 -0.01674 09817 Os1448 0e01l =168
0401775 049953 O0sles5 =0,01 Te95 =3496 =-0s01633 0.9888 Qelébt 0407 =1474
=0s01712 Qe9918 Oel486 0.08 Te83 =3,82 ~0.01551 049835 Oel4d54 Oel9 =~1.89
=-0s01638 0e9863 Oelé83 0.18 Te¢70 =34606 -0.01500 0.9774 Oelébbb 0622 <=le95
=0e01597 0.9828 0.1502 Q.15 TeTl =3.57 =0,01458 0.9703 Oel&?8 0e28 =2,02
0001535 069755 0s1517 0es32 TeS5l =3ebkb =0.01386 0e9596 041505 0631 =2.06
=0e01442 069623 0el547 a4l Te39 =3,25 =0e01366 0+49536 O 1495 Oe42 =219
=0.01329 049433 0e1549 Qebl Te15 =3,01 -0,01293 De5413 0el1531 0655 =2,.33
-0e01246 Qe9251 0el576 Q74 6498 =2.83 =0.01221 0e9266 Oel542 0e63 =2443
=-0601132 0e8991 0el1602 105 6ebh =2459 =0.01160 0.9129 0sl542 0e81 =2.62
=0.01050 048807 Oelbll 120 bebl =2442 =0a01046 0.8926 Qel554 1,04 =2,87
~0400947 048562 Oelbls le47 6elb =2.20 ~0,00953 0.8687 Q.1588 lel9 =3.04
«0,008%3 0.8298 0r1631 leb8 5693 =2401 ~0400912 0.8501 Oel598 le28 =3,14
=0600739 Qo012 Celbas 1,91 SebT =1la77 -0.00818 0eB8301] 01596 1e55% =3,42
=0600603 0e7625 Oelb4b 235 5621 =1le49 0400766 08132 01605 1e67 =3,55
~0e00499 047328 Oel642 2068 4eB84 =128 =0.00714 07994 01621 le82 =3,70
=-0+00395 07030 Oelb4o 3,04 he4l =1e06 ~0.00631 0e7759 Oslb621 Le99 <~3,88
=-0.00282 06655 Ge1658 3,450 3699 =0asdl ~0s00547 0+7535 021619 2426 <=4,17
0400192 0e6284 Oel663 3494 3454 ~0465 ~0e00464% 0e7278 001632 2453 =ho44
-0600173 Qe6187 Oelbbbd 4406 3e4)l =0e61 =0.00363 066942 Qs 1645 3,01 ~4,92
=0,00133 05997 Del671 4e22 3425 =0e53 -0400273 O0e6692 Qalba 3426 =~=5418
=-0,00103 045808 Oelb78 be25 3:21 ~0e47 «0.00174 066235 Oelba9 3,77 =5,70
=0,00083 065661} Qelbb4 4e¢55 2091 =~0e43 ~0.00124 045981 021647 3496 <«5.88
~0600053 0e5545 0e1640 “e29 3el6 ~0e37 «0.00084 045780 Q001649 4elé «6,07
=-0400063 Dedal4 Oelbél 4e65 2¢80 =0435 =0400054 Ce5596 Os1636 4e40 =6433
«~0,00013 065352 Oelbl9 4o48 2¢96 =0429 =-0400025 045450 Oelb27 4437 -6,30
0600006 065354 041605 GebS 3,00 =0e25 -0400005 0e5419 0s1610 “e30 =6422
0400026 Q5419 Qsl1531 4426 3,19 =0.21 000038 0eS497 0s1602 hell =boll
0,0007s 05574 0el587 4e23 3421 =0all 0.00070 05653 0e1597 3,90 =5,83
0400107 Qe5731 OelS86 4e04 3.38 ~0405 0400112 045939 0e.1581 3,70 ~-5.62
0400203 Q463175 NDel595 360 3.82 0415 0.00197 Oab34l) Qe1595 3443 =5,35
0.00320 046779 Oelsll 3.13 hel9 0.38 000293 De6712 Osl588 3.09 <5,02
0,00427 0e71¢5 Jelblée 2e72 heb9 Q460 0.00411 047103 0sl583 259 =4,51
0400533 QeT74l2 OelbG7 2438 5002 Oe82 0.00547 O0eT499 0el565 2416 =4,4,07
000637 0e7721 DelS5Y) 2403 5436 1403 0400672 Q7877 Qel547 1480 <«3,69
000752 067993 OelS570L le76 5463 le27 000807 0.825¢ 041533 le42 =3429
0.00846 0e8289 Oel1587 leté 5495 la4o 0400932 0.8549 0.1513 120 «~3,05
0.00960 Q48576 Q«l1570C lelb XYLy 1+70 0401045 Q8795 Qele37 1,00 =2.83
001074 Oeb8846 0el1555 0e92 bea8 194 0401159 049085 Qelées Oebb =2446
OeOl1LT7 069093 Oel528 Q.73 beb8 2415 0.01273 049313 Oelé40 0e53 =2.,31
0e01270 0.9321 0e1509 Oet9 be93 2435 0401375 049521 Oelé427 0432 =2.06
0,01383 09510 Jel4B2 0438 705 2458 0.01478 0e9694 Oel4l0 0usl9 =190
Qe0la66 0496170 Oelass8 Qe21 Te24 2076 0.01561 0e9819 Oel1387 0,08 =1.77
0.01569 0e9806 Oslbch 0el0 Te37 2497 0.,01683 049909 0e1355 0s02 =1467
Q001671 09900 Qel426 =0,01 Te50 3.19 0.01795 049960 0el339 =0,01 <~1460
0s01773 09951 01397 0.00 Te51 3441 0.,01897 0e9984 OelF33 0,06 =1450
0.01855 09961 0el1396 =007 T+60 3.58 0.0¢018 09996 0el307 =0,06 =ls46
001976 049996 Gal1372 =0.07 Teb2 3,86 002171} 1.0000 061287 «0610 =1,43%
0402067 l.OOOg Oelld66 =0,08 Teb6 beQ4 0602397 10001 O0el252 <«=0413 =1,20
0.02178 1.0005 061359 =0el17 Tel8 4e29 0.02613 0+9997 0el229 <0416 =1,006
0402290 10004 061330 =0414 7«78 beS4h 002876 1.0000 QellB6 =0e19 =0e86
0402530 10000 0el1305 =0,12 T+86 5408
0,02758 1.0000 001282 0«21 BeO4& 5458
002971 1.0000 Oel1249 -0427 8420 6406
- - L oo ki

97

-weB4
419
-4e72
=470
-4e59
%452
~hebb
-4439
-4e32
~4e26
~4el5
=406
=3.97
-3.80
-3469
=3+60
~3e65
~3.41
~3.26
=3.11
=2498
=2.74
~2455
=247
-2+28
-2417
=206
~1+89
=le72
=155
=1e35
-1s17
=097
-0.87
=079
=Q0e73
=067
=0e63
~0e55
~0e48
=0440
=Q0+23
-0.03
020
0e47
0.73
1.01
le26
le®9
1e73
le96
2417
2438
2460
2481
3.05
3.26
3.51
3.84
4e34
“eB1
5438




Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

(o]
=20, M.N=0.4, aN=O
3 x/c = 1,050 MEASUREMENT 1| x/c = 1,050
. . z/e  u/u_ (C) B2 ¢ z/c  u/U
b P PP P
A -0402010 140000 0elll5 =0407 8472 <2461 0402071 1.0000
N 0401980 1.0000 041128 =0407 8470 <=2454 -0.02041  1.,0000
{ «0e01950 049999 0e1133 <0.07 B8Be68 =2447 0402010 049999
: «0e01940 069998 0ell3l <0405 8465 =2445 -0,019%0  1.0000
«0401909 069990 0ell1l7 0e04 Be54 =2438 ~0s01960 049999
- ~0401679 069985 0el118 0404 Be51 =2431 ~0e01930 049995
. | “0.01797 049969 001136 =0,01 Be52 =2.13 -0401919  0,9993
0401746 0.9948 041150 0.00 B8a48 =201 ~0.01889 049992
1 : =0401665 0.9913 041148 0.05 Be36 =-1483 -0.01869 0.9988
=0401603 049874 0ell72 0401 B8e¢37 <1469 -0.01838 049992
: ~0+01560 049828 061163  0Oell  Be26 =-1459 -0.01818 0.9964
1__ -0.01466 045718 041184 0.15 8e4l6 =-1.38 ~0.01757 049978
-0.01350 049538 0e1188 0426 798 =1lel2 -0+s01766  0.9968
0601276  0¢9404 041205 0434 7486 <0495 =0.01716  0.9956
“0e01149 009179 061209 0458 Te55 =0467 ~0+01665 04993}
-0401075 049023 061199 0468  Te4l =0450 -0.01613  0.9900
-0400958 048805 061202 0eB0 Te26 =0e24 -0.01561 09864
-0400851 048570 041203 0«99 7402 0400 ~0.01509 0.9618
=0400757 048325 041204 1,06 6491 0.2l -0.01456 049764
- 0400421  0.7434 0el192 1e61 625 0497 0401403 049696
) -0.00318 Qe7138 Oell76 1.89 5.94 1.20 =0s01351 Ce9008
1 =040C214 0e6910 Oell53 1«51 5490 let3 =0,01309 049538
-0.00182 046812 Oe«1158 200 5680 1450 =-0e01235 Qe9426
~0400162 0e6791 Oell5l 204 S5¢76 1e55 -0.01161 09257
-0.00110 0.6711 Oell37 199 580 leb6 ~Ds01108 De914l
-0.00068 06660 0s1129 1.93 5¢84 le76 =-0,01012 0eB965
} -0.00057 06650 Qsl134 1490 5488 le78 =0.,00916 OesB748
-0.00036 Q046640 Oel130 1.93 584 le83 =-0400842 0e8542
T ~0600026 0s6633 0ell39 186 5692 1.85 =-0eU0768 Oe8354
i 0400016 06633 Oell2s le91 586 le94 =0.00707 0.8200
000037 046639 Ocll3s le76 6400 1499 «04006%6 Qe8061
0.,00057 046660 Oell23 1«75 602 2404 =0,00564 0e7836
0.00120 06742 Qeli2l le63 6013 218 -0e00483 Qe7618
0400183 0e6869 Gell30 lebd 630 2032 ~0+00412 Qe7407
000297 0.7121 0.1133 le4b 627 2457 -0e00309 Qe7132
000402 0.7390 Qellés le21 6051 281 =0.00215 0e6932
000496 DeT662 Dellas lels 6658 3,02 «0400121 0e0T17
0e00602 0e7916 Oella0 0496 615 3026 «0s00069 Qebb67
0.00688 0e8136 OellSé 0«89 be81 3.46 «0400038 Qeb640
0400805 QeB442 Oell3l 070 T+00 3.72 =0.00006 Oeb643
000911 0.8659 Oellbb 0e57 Teld 3,97 000035 0eb6659
0.01015 048907 Qellbl Detd Te27 “e20 000057 Q6689
0e01118 0e9115% Oell29 Qs34 Ta38 bebt 0400088 06706
0.01222 0e9312 Oelll? 0.27 Te45 He68 0.00119 Deb758
001315 049501 Qello2 Qala Ta59 489 OeGC1lG1 0eb6840
0401397 0.9638 001081 Oel2 Teb2 508 0600244 067025
- 00U1500 049769 041093 0.01 TaT6 532 0600338 0eT7260
| 0s01592 0e9865 001088 =0.012 790 553 0s00463 047555
: 0401694 069936 041051 0.07 7«73 5017 0400580 Qe7890
0401777 0e9971 061074 =~=0409 Te91 5496 0.00707 0.8217
0401891 049990 061055 =0407 Te91 6023 0+00845 0.8548
& 0401975 069998 0el062 =0ol5 B8e02 6eb3 000962 0.8808
002100 1.0002 001030 =0.19 8411 6e72 001055 0e9029
| 0602213 1.0000 040978 <0409 8404 6498 Ce01179 0.9278
002459 1.0000 060973 =0,07 Bell Te56 0s01282 Q0e9468
0401395 049650
0e01498 00,9782
0.01590 0.9882
0401692 09944
p 0401805  0,9980
F 0401910 0,999¢
0402045 0.9997
0402200 1,0001
0.02395 1.0003
002629 1.0003
0.02898 1.0003
i 0.03213  1.0000
]

(concluded)

MEASUREMENT 2

(Cp)p

Qelléa
041085
041099
0.1100
041093
Gell29
0.1135
0.1081
0.1110
Oellb5e
0el1139
041103
Oellol
0«1137
Oeli63
0.1150
Oell52
0e1179
001177
0.1200
0e1205
0¢1205
001238
041243
0.1223
0.1221
061231
Q.1228
0s1234
041237
01226
001237
Gel233
Cel2l5
0e1210
Oell94
0.117C

Oelle?
Oell65
Cell5%
Oallad
Oel131

Oelle?

Gell35

Oellel

Oell27
Osll4o

Oslled
Osllet

Oell38

Gellds

Ca1130

0.1138
Oeli2?
Oe1113
Qel1106
Oell113
0.10%6
0.1098
0e1084
0.1073
041062
Ge1030
0+1019
041005
0.0983
00958

(o]

B

-0.01
-0.04
-0.10
-0.08
-0.07
~0.01
0,02
-0.01
=0.09
-0.09
-0.006
-0405
-0.006
0,02
-0.04
0.00
006
0.07
O.ll
Oel5
Q21
Q.21
027
0.31
0e49
O.64
071
0.90
1.03
1.07
1,18
1425
lea?
1473
1e92
1e92
2e11
2402
2403
2406
2407
2.08
2.00
1.99
1.88
1.83
l.66
1653
.18
1.08
0.80
0486

Oebd
0e4b
037
0425
O0el5
0405
0.00
0.01
0,02
0.03
0.07
0.06
-0.01
-0.02
0404

(o}
Y

=0ec%
-0e23
=0.17
-0.20
-0e21
=029
-0.31
«0e29
=021
~0e22
=025
-0e28
-0e27
-0436
=0430
=0e35
=0e40
=0et4
=049
«0e53
«0e59
-0.60
~0.67
-0.72
~0.91
=1.05
~lele
-1430
~leta
=le4t
-1.59
~lab4
-1le86
<2410
-2429
-2427
=2e44
=234
=2e3%
«2e37
-2437
-2438
~2+29
=2.28
-2e15
~2408
-le89
~1e12
“laeié
“1e19
=0.85
~0.80

~0e60
-0.36
-0e21
-0e04
Oel2
0.28
0439
Qeb6
051
0.60
Q.68
0.83
lell
137
l1e63

4449
-4e42
-4435
-4430
-hel4
-4417
~helb
~4407
-4,03
~3.96
=351
~3.64
-3.75
=3408
=3e56
=3eb4
-3432
=320
~3.08
=297
-2485
=2.75
=258
~2442
=230
~2.08
-1487
=170
=153
-1e39
~1e28
~1.07
=009
-0.73
-0s50
=029
=008
0.03
0.l0
0e17
0e27
0e31
0«38
Q45
0.56
0.73
0e94
1e22
le48
177
2.08
2434

255
2483
3.06
3.32
3,55
3.76
3.99
4425
449
479
5S¢l
5458
6ell
6eT2
el

790
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Table 2 (continued)

BOUNDARY LAYER AND WAKE PROFILES

o o
A =207, MN = 0,4, aN = =2
x/c = 0,280 MEASUREMENT | x/c = 0,280 MEASUREMENT 2
z/c uw/U Comstant (C) = -0,1700 z/e  uw/U  Constant (C)_ = -0.1700
p PP P P'p
0400014 045691 0s0CN]14 0,5610
0,000t4 045753 g.gg@;: g-g;;g
0,00015 045999 « 00! .
0,00019 046193 GeQuUNZL 06254
0,00020 046263 000024 0,6421
0.00022 046397 000027 00,6569
0,0002¢4 0e6482 000034 0,67196
0.00027 0eb614 000039 00,6978
0,00030 00,6691 000044 00,7102
000033 06786 000051 00,7256
0,00041 00,7028 000058 00,7400
0,00047 07198 Ge 00065 047513
0,00053 0.7328 000072 0,7643
- 000080 0e7478 000078 0.7738
B 0,00067 0.7584 000093 00,7957
0,00074 07699 Ue 00105 De81l4e7
0,00087 0e7917 0.00118 0,6331
0400100 08103 0400132 00,8499
E 0,00114 0.8299 0400145 00,8673
0,00126 0eB456 0400163 0.,8818
000140 08631 0.00191 09137
0.00154 048799 0400202 00,9259
0,00167 00,8933 0400217 09394
0,00180 09054 0400234 069511
0,00192 0e9167 0400243 09596
0.,00207 069306 0400260 09706
000220 Oe941l6 000271 0.9770
e 0400232 Ge9514 Qe 00284 069842
3 000247 0e9617 0400298 069902
0400262 00,9712 0,00313 0e9941
0.00271 09776 0.00328 049963
0.00285 0e9845 0600344 0«9981
0,00296 0.9892 0.00357 0.9990
0,00310 0.9926 000371 069996
0.00323 049953 0,003862 09997
0400330 09972 0400398 049998
0,00353 Ge9983 0600412 1.0000
0.00368 069994 0400423 1.0000
0,00405 049996 0400435 1.0000
0,00437 0+9998 0400474 10000
' 0,00471 10000
: 040050% 0.9998
5 0,00536 1.0000
0.00567 10030
{

062




Table 2 (éontinued)

BOUNDARY LAYER AND WAKE PROFILES

= o = = -2°
A=20", Mg = 0.4, oy =-2" (continued)

x/c = 0.814 MEASUREMENT 1 MEASUREMENT 2
z/ v (C ° 0
¢/, (€, 8% v

0400031 05383 Q.0170
0400052 045676 040335
0420097 046283 040494
0.,00130 046506 0e0537
000163 06792 040546
0.,00208 0.7022 00584
0400253 07197 040597
0.00287 07346 040604
0400354 047635 040617
0400387 0.7789 040623
0.00421 07879 00635
0400443 07992 040627
0400466 0.8075 060641
0400477 Oe81l41 00627
0400499 0.8190 040656
0400522 0e8242 00643
0400555 048404 0e0654
0400599 0.8572 00653
0400664 048770 00660
000707 08917 00657
0400762 0.9056 0e0652
0400805 0e9225 040655
0400859 049361 040655
0400923 0e9542 040653
0,01020 09757 040634
0,01131 0e9895 040636
0401243 049964 040635
0,01354 09992 040640
0,01462 049997 0.0642
0s01554 049997 0e0642
0401645 1.0000 0,0641
0401736 1.0000 00637




062

BOUNDARY LAYER AND WAKE PROFILES

Table 2 (continued)

° o
A =20, Mg = 0.4, ay = -2 (continued)
x/c = 0,903 MEASUREMENT 1 x/c = 0,903 MEASUREMENT 2
o o c) o o
z/c u/U C o z/c u/U_ (

/ / p ( p)p 8 Y o p “p’p B Y
0400038 045530 040701 1421 10.06 =0e40 04000646  Ge5915 040632 1460 1410
0.00059 045863 040857 1417 971 <-0.34 0.00073 046312 040889 1.56¢ 2,10
0.00080 0.,6080 040919 113 9.88 =0.27 0.00106 046498 040905 1.48 2403
0000113  0,6339 040968 1.04 983 =0a17 0.00125 0,6601 00931 1.33 2,16
0,00155 0.6586 040997 0¢98 9.86 ~=0404 0400155 046801 040904 1.52 1,94
0.,00187  0,6753 041014 0,95 9,86 0406 0400166 046819 0e0948 1,27 2418
0,00219  0.6893 041026 0.93 9,85 0415 0400217  0.6971 040973 1426 2415
0,00333  0,7385 0,1048 0.80 9,90 0.5l 0400372  0.7352 040942 1.28 2.0l
0,00354  0.7474 041062 0.62 10,08 0.57 0.00403  0.7560 040979 1,05 2.22
0,00386  0.7567 041064 0.65 10.02 0Qe66 0.00473  0Q,7846 00985 1.03 2,19
0,00406  0,7646 041062 0,67 9,98 0.72 0.00563 0,8163 0.0993 0.83 2,33
0,00415  0.7706 041049 0.78 9.87 0476 0.00664 0.8485 041003 0461 2449
0,00425 0.7754 041079 0460 10.05 .79 0400754  0.8745 041002 0.56 2447
0,00445 047823 041077 0.59 10,04 0.85 0400877  0.9111 0.0998 0.39 2,58
0,00485 0,795 041086 0,51 10,10 0497 0401037  0,9477 00985 0.27 2.6l
0400526 048093  0.1083 0452 10406 1,09 0401217 049774 040973 =0.0L 2481
0,00576 048278 041099 0,44 10J11  1.24 0401429 049937 040941 0,02 2469
0.00617 048418 041099 0436 1017 1436 0.01539 049984 040946 =0,04 2471
0.00667 048588 0s1103 0e36 10el4 1450 0401709 140000 00929 =0s06 2467
0400717 048720 041120 0¢28 10¢19 1e65 0401800 140001 040922 =0404 2,62
0000766 048864 0s1115 026 1018 1,79 0401830  1.0000 0.0919 -0.03 2.61
0,00825 0.906L  0¢1124 0,15 10426 1,96
0.00913  0,9314 041115 0,14 10,23 2422
0401011 049553 041122 0.03 10.25 2450
0,01118 049752 041112 0,00 10,28 2477
0401222  0,9886 041110 =0e04 10427 3,04
0.01326  0.9954 041098 0.00 10,19  3.31
0401420  0,9985 041097 =005 1021 3455
001512 09996 041088 ~=0401 106l4 3.79
0401601  1,0000 041076 =004 10415 4404
0401699  0,9999 0410564 =0.03 10412 443l
0.01787  1,0003 041036 0.02 10,05 4455
0¢01883  1,0000 0s1036 0.06 10.00 4482

x/c = 0,986 MEASUREMENT 1 x/c = 0,986 MEASUREMENT 2
0400046  0.52T1 041333 2,72 7.05  0.21 0400046 045240 041387 3,02 -3.51
0400052 04,5325 041349 2469  6o86  Ds24 0400055 045366 0el40B 2998 =3.77
0600071 045573 041353  2.63 S.82 0.31 0400075  0.5615 041433 2,91 =3.88
0.00081 0.5681) 0e1396 2459 6417 Oedé 000114 046055 Dsl458 2083 =3,51
0400100 0.5808 041420 2061 6423  0s4l 0400203  0,6572 Oele8l 2,37 =3.13
0+00130  0.6117 041451  2.39  6.43  0.52 0400279  0.6915 041491 2,05 -2.87
G.00178 0e6387 Oelae? 229 beb8 DebY 000355 0s7212 0e1487 195 =2.84
000227 Qeb643 UelbBS5 203 670 Q87 0.00432 DeT479 Qel480 1670 =2,64
000275 06831 OelaTs 1e97 672 104 0.00517 067757 Oel482 1045 <2445
0400324 0.7029 OelaT4 1eB6 GeB2 le22 000602 048017 Oel461 le3)l =2437
0400363 0eT167 Oelbsl le74 6089 le36 000718 048379 Oslébe 1407 =2.20
0400410 0s7328 Ve l484 le58 Te02 1453 000855 08772 Oesless8 0480 =2.01
04004177 0s7541 Oela?9 107 Te07 1677 Ve01000 069143 0el415 Qebb =1475
0400562 047826 Oel486 le¢30 Tel9 2405 001152 0e9479 Oeld72 Q37 =le72
0400657  0.8113 041490 1.01 7042 2435 0401290 049725 0e13¢45 Q.18 -1.59
0400760  0u8413  0ul466 085 Te52 2468 0401456 049919 01302 0402 -1.49
0,00857 0.8697 Oelébd 0e63 T¢69 2499 0.01551 0e9965 0¢1290 «0e01 =1449
0000963  0.8954  0ei446 055 7.72 3433 0401570  0.9973 041285 0.00 -1.50
0401040 049175 041439  Ge3é  7.90 3456 0401678 049990 041260 =0s06 =1s47
0.01137 09375 Oela2l 0e28 791 Je84 0+0}736 049995 0-1353 “0e¢06 =]1448
0401232 049556 041392 0417 7,98 «ei2 0e0LT85 049999  Oel244 =0.08 =1.48
0401333 049731 041370 0407  8.05 ©e42 0401833  1,0001 041230 =0.06 =1+50
0001415 049838 041349 0ull 7498 4u67 0401872  1,0000 041221 =0.05 -1.52
0401507  0.9922 041340 0.05 8.02 %494 0401929  1.0000 041215 =0.07 -1.51
0.01598 0.996% 0s1331 <0403 8.08 5.20 0,01975 1.0000 003218 =D¢l0 <~1448
0401693  0.9989  0.1311 -0:03  8:05 .47
0401789  0,9998 041297 0403  7.97  5.75
0401867  1.0001 041295 -0402 8401 5497
0401895  1,0000 0.1281 0403 7.96 6406

101

-0.35
=0+26
«0s17
=011
=002
0,01
0.17
0,63
0.72
0.93
1.19
leé7
1.72
207
2451
2495
3,49
3.77
4422
bobb
4e55

~1e95
~le91
~1+85
=ls71
~le4C
“leld
~0eb6
-0.58
=029
=0.02
0«36
0677
1'22
le66
2006
2¢54
2482
287
3.18
3.34
3e48
302
3.73
3.90
20
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BOUNDARY LAYER AND WAKE PROFILES

Table 2 (continued)

A= o = = =99 .
207, My = 0.4, oy 2" (continued)
=
x/c = 1.010  MEASUREMENT 1 x/c = 1,010 MEASUREMENT 2
(o} (o] (o] (o] o
z/c  uw/U_ (C)) B o z/c u/Uu_ (C B
p v Y p Cplp Y
-0+02286 1.0000 01228 -0.l8 Te95 =5.57 -0.02162 10000 061278 =017 =1476
~0.02256 1.,0000 0s1247 <=0.18 Te93 =5.50 =0.02132 1.0001} 061265 =~0ol1 =-1.83
~0602226 1.0000 Oel242 =0.13 Te88 <=5.,43 -0e02122 1.0001 061272 <=0,13 =1.81
=0.02216 0.9999 0e1258 <~0el6 Te90 =5,.41 ~0.02072 0+9997 041287 =0.,12 =1l.84
-0.0218¢ 0.9995 061273 =0.l1 Te84 ~5.35 ~0402022 049991 001287 =006 =192
=0.02146 09990 0.1304 =~=0,08 Te79 =5,26 =002002 09982 0¢1308 «D,03 =1496
-0.02115 0,9985 041306 =0.05 Te75 =5,19 -0.01971 0.9978 0.,1282 0,00 =~2.00
~0.0205% 0.9979 041325 =0.,07 Te75 =5,06 =0.01950 0+9966 061308 =0s02 =1le98
-0.02025 0.9970 0¢1310 =0,0¢ TeT70 =4499 =0+01940 0.9964 0e1305 =0e02 =1499
-0.02004 0.9966 041345 =0.,06 Tel2 +=4e¢94 -0.01909 069950 041307 0,00 =2.02
-0.01973 09956 041335 0.01 Tabh =4,88 -0.01888 049937 0.1305 0,03 <2405
-0.01952 049946 Oel384 =0601 Teb4 ~4,83 -0.01868 09922 Oel31l4 0406 =209
=0+01942 0,9940 Osl361 0.08 Te55 =4e81 -0.01826 049893 0.1330 0610 =2.14
=-0.01931 069935 Q61351 Oell Te52 =~4.79 =0.01743 09829 001333 0s21 =226
-0.01910 09926 Gel361 Oell TeS51 =4.74 ~0.01659 0.9750 0.1352 0e23 =2432
~0.01869 049906 0+1366 0el5 Te45 ~4465 -0s01575 049629 041363 Oeé3 =254
-0.01827 0.9877 0.1373 Oel7 Teb2 <4456 ~0401504 0.9508 0.1383 0661 =273
-0401775 0.9828 Qe1394 Q.19 Te40Q =bo65 ~0.01411 069340 0.1393 De86 =2499
~0s01733 0.9783 0el1396 0.30 Te27 <4436 -0.01329 0.9175 0e1417 le02 =3.18
=-0+01680 069717 Del%1lS 0e%0 Telb =4.25 =0.01205 08897 Qel4ad 1030 =347
-0,01638 09659 0el426 052 Te01 <4416 -0.,01061 0.8562 01475 leT4 <3491
~0.01586 09589 Oel439 0457 6695 =4405 ~0400917 0.8212 Qe l494 2005 =4e24
~0.01525 069480 0e1450 0.8C 6470 ~3.92 ~0.00762 067775 041528 2415 =4495
-0.01432 09309 Oel480 1.02 be4t ~3473 ~0.00627 067404 0el1541 329 =5e438
~0.01339 0.9108 Oe1498 125 621 =3e53 -0.00429 D.6881 0.1583 4s09 =629
-0,01236 0.8891 0e1513 le42 6003 ~3.32 ~000345 0e6587 0e1599 4060 =6079
~0,01132 08653 Oel534 l.81 S5e6]1 =341! =0.00314 06503 0.1598 4063 <=6483
~0.01019 0.8388 QelS54] 2022 5418 ~2.88 ~0+00204 Q6116 01603 Se32 =Te51
-0400936 0eB199 0el540 2443 4e¢97 =2.71 =0+00154 045898 0+1609 5459 =Te77
-0+00843 047955 Q1564 274 465 =2452 -0.00094 05623 0.15%8 576 =7495
-0400750 047703 Oel566 3.13 “e25 =2434 -0.00045 0e5413 0e¢l59¢ 5451 <~=Te68
~0,00645 De7425 0e1582 3453 3e83 -2413 =0.00005 0.5372 0.1588 4470 =687
-0,00551 0.7183 041587 3.91 3045 <«le94 0400045 045621 Q.1573 3429 =546
=0400447 046908 0e1586 betl 2495 =le.74 0400095 0.6027 041555 2e43 =4e59
~0,00353 046607 Oa1612 4487 2448 =le56 0.00167 06397 01554 2419 <4435
-0.00252 046254 0e1639 539 1695 <~le37 0.00209 0.6598 0.1550 1499 =4.15
-0.,00153 05889 O.l6l6 6401 1633 ~1417 0.00295 0.6981 0e1532 177 =3.91
-0,00103 05617 01623 6420 lele ~1.08 0.003%90 07294 Oe1532 1e56 =3468
-0.00063 De5436 041608 6e21 lel3d <~le00 0.,00519 0e7726 0.1507 1423 =3.33
=0,06043 0e5319 Oel61l% 6406 1e28 =~0497 0.00655 0e8116 0s1499 Oe91 =2498
-0,00004 0.5284 0e1604 4.98 2037 =0.89 0.00791 0e8536 0+1456 0e68 =2473
0,00016 05376 0.1586 427 3407 -0.85 0.,00978 0.8987 0el1429 0045 =2e44
000046 0.5571 0el593 3445 3¢90 =0.78 0.01144 0e9361 041377 0428 =2.22
0.00076 045809 0el593 2495 4e40 <0472 0.01298 069642 Oel344 0el0 =2400
000139 0.6212 001598 252 4eB2 =0459 0.01463 0+9850 0e1299 <«0,02 =1.82
0.,00181 Oeb487 0el594 2433 501 ~0s49 001659 069963 0e1249 0600 <=1le76
000267 046805 O«1608 2e12 5423 =0s31 0401772 069993 041237 =0.07 =1465
000384 067222 0el598 183 554 <0406 0.01874 069999 061215 <0407 =160
0.00491 07556 01580 1459 578 0el17 0.01986 10002 041201 <0409 =1e52
0.00596 0e7870 0e1572 le32 64006 0439 0.02238 10002 041157 <=Qell =1.37
0.00721 0.8209 0.1572 103 6e36 Gebd 0e02444 0¢9999 Qelllde =0,06 ~=le31
0,00835 Ve8525 Oel558 0485 657 0.88 Q.02816 1.0000 Oslil} «0e06% =1.07
€,00940 0.8811 0.1537 0468 6e75 1409
U.01043 09063 0.1529 0,50 6495 1430
0,01146 069301 0,1501 0e45 702 le52
0.,01270 049531 Oe1488 0,30 7420 177
0,01383 0.9720 0el463 0.15 T.38 2.01
0,01466 0.9832 Oelbsl 0406 Te48 2418
0,01579 0,992% Oeli26 0.0} T.57 2441
0.01692 0e9971 041405 «0.01 Te63 2.65
0,01804 0,9991 0.1375 0,06 T659 2488
0,0190% 10001 001369 0,03 7465 3.09
0402007  1,0001 041363 =0.02 774 3.31
0.02107 1.0001 0el1353 =0401 Te1?7 3.53
0.02188 10002 041350 =0,03 7483 3.71
0,02280 10002 041339 0.00 7.83 3,91
0e02547 10000 001332 0.06 Te93 4e50

-5.88
=5.81
~5.79
~5.68
~5457
~5452
=546
=5+41
~5439
5432
=5.28
~5e23
“5e14
~4%a97
4479
4062
~bohb
-4427
-4¢10
-3e85
-3455
~3.26
~2+95
=268
-2429
-2413
«2.07
=1leb0
~177
=1le65
~le56
=le48
-1+39
~1¢30
~lel>
~1e06
~0.88
~0.68
-0e4l
-0e12

0el5

054

0.87

lel9

1e52

l1e92

2415

2036

2¢59

3.12

3457

4e38

790




L Table 2 (concluded)

) BOUNDARY LAYER AND WAKE PROFILES
o o
A=207, M =0.4, oy =-2" (concluded)
i x/c = 1,050 MEASUREMENT 1 x/c = 1,050  MEASUREMENT 2
o o o
z/c  u/U_ (C) o o z/c  u/U_ (C))

p pp B Y @ p ~pp B Y
~0002335 1+0000 041013 =0s14 8491 ~3.91 =0.02214 10000 0.1037 040} =De34
~0.02305 1.0001 04102} =0.18 Be93 ~3e84 ~0e02204 1.0000 041039 0e01 =~0434
-002275 09996 0.0982 =0.10 883 ~-3.78 -0e02163 069999 0+1060 <0403 =0.31
~0s02214 09994 041036 -0.13 8082 ~3464 =0402112 049993 041050 =0.03 =0.33
~0.02183 0.9992 Qe1048 =008 8476 =3457 =0+02103 09994 041055 =0,05 =0430
=0e02142 0.9988 0e1010 =0.02 8467 =3448 =0+02072 049990 001090 <0606 =0430
-0.02082 0.9981 041018 =0.ll 8e72 =3.34 -0.02000 049979 041079 0s02 =044l
~0402051 009973 001011 =0.08 8.68 ~3427 =0+01970 09972 0.1077 0e06 =0e43

| -0.02031 049971 041004 =0.06 B+65 =3.23 =001960 049970 041095 0400 =0439
=0402000 069963 041027 =005 8462 =34l6 =0.01930 049957 001089 0400 =0440
-0.01960 0e9955 041031 =0.09 Be63 =3407 =001909 0e9945 001089 0400 =0e40
. =0.01950 009952 00997 0.01 8e54 -3,05 -0401889 049932 Oelll2 ,~0s02 =0.39
-0.01899 0+9929 0el056 =0406 BeS5T =2494 ~0.01869 09923 0.1117 0601 =0442
L' -0.01858 09903 041033 0+02 B8e47 =285 ~0.01838 049909 0e1113 008 =0.50
~-0.01807 0.9872 041045 002 Bea5 ~2473 -0.01798 0.9881 Oellld 0eléd =0e57
=0.01736 0.9791 01104 0«07 8435 #2457 ~001716 0.9813 001121 0622 =0e65
=0.uUl716 049769 041082 0e22 8419 ~2453 =0.01615 09719 001153 Qelb ~0eb1
~0.01665 0.9712 0e1064 0035 8404 ~2442 ~0e01532 0.9598 0.1156 0436 =081
-0.01623 09655 0.1086 0.36 800 ~2432 ~0401459 09477 0.1176 0e49 =0496
=0.015%60 0e9563 001083 0454 7«79 -2.18 =0s01364 069313 061177 0e75 =1423
~0e01466 Qe9a25 0e1107 063 Tebb <le97 ~0.01280 0.9163 01177 0e8l =~1429
-0.01371 0e9246 Oellls 077 Ted9 <~le76 -0.01153 048899 Oell94 1.03 =l.51
-Q.01276 0.9061 Gellze 0.93 Te29 ~le55 ~0401015 048557 01192 leds =1.92
=0.01160 0.,8805 Qe1135 117 7400 <~1429 -0.00856 08210 0.1198 1ls60 <=2.07
-0.01053 0.8602 Oell22 1450 6e62 ~le06 -0.00707 07820 0.1178 2422 =249
~0.00947 0.8393 Oell24 1 8 6e51 <~0e82 -0+00555 0e7472 Oell84 2469 =314
~0400851 0.,8175 Osll24 L¢80 6¢27 <046l -0400371 07017 061177 3.00 =3.42
=0400757 0.7926 Oellly 2011 5¢94 ~0e40 =0+00290 0e6830 Qells8 3els =3.54
=0.00666 Q.T692 Osll26 2438 Se6% 0420 -0400248 0+6760 Oellel 3405 =3.45
=0+00574 0eT477 Oell32 2458 5443 0.01 =0400155 066623 Oell42 2481 ~=3.19
. =0+0G4T2 QeT228 0s1123 2487 Sell 0423 ~0.00092 006623 0.1123 2e44 =281
-0.00380 0.7002 061125 3.09 489 Qo4 ~0+00040 066651 Oesll22 2415 =2449
-0,00287 Qe6780 Oell26 3402 heSb De65 000013 046715 01118 1e79 =2414 =0456
«0400193 Qebb4l 061099 2471 5625 0e86 000044 0e6802 Oelllé4 le62 =195 =0449
-0,00120 Cs6602 Oe1104 233 5463 1.02 000106 0e6921 O.l118 le34 =le66 =0o3¢
«0.00078 0e6613 OellOe 2015 580 lel2 0.00159 0.7078 0.1120 1608 =137 =-0.23
~0.00036 Qebb0b 01103 179 beld 1e21 0400211 0.7238 01119 0e99 =127 =0.11
=-0.00005 06678 Oell04 lebb 6e29 128 0400253 047335 Oell24 0e91 ~=1lel8 =0.02
0.000186 06717 061107 1e649 bekt 1433 0400346 047620 Oe.ll27 0s79 =1le03 0.20
000057 0.6783 Oel110 1e32 beb3 le42 000440 0.7888 Gell27 Oe7l =0.92 Oetl
0400099 Oe6914 Oell02 115 be81 1e52 0+00576 Oe8234 Oelle2 056 <0072 071
0.00152 Qe.7058 Oellll 0.87 7.08 1e63 0400693 08566 0e1135 Qo477 ~0D.58 097
0.00245 07325 0el126 D54 Te40 1485 000842 0+8926 Oe1133 0e34 <~0.38 1431
000371 0.7657 Oell25 0e49 Te4? 2413 0401022 09320 0ell17 0.21 ~0.18 1e71
0.004065 07950 0e1127 Oe&2 753 2034 001177 0+9606 0.1091 0419 =0.08 2406
0,00560 0.8214 Oelil3l 0.35 Teb1 2456 0e01322 0.9823 0.1081 0,05 Oel4 2438
0.,00677 0.8513 Oelld6 0+21 Te76 2482 0e01497 09937 0.1101 <0.03 CGe32 2478
0,00784 0.8778 0.1120 0,23 Tel5 3.06 0401681 09985 0.1078 007 Oe34 3.19
- 0’00890 0.9029 Oell22 0.06 793 3.30 0.01783 049997 0.1101 =0.01 Oee8 342
0,00994 0s9246 Oellle 0.10 Te91 3e54 0.01897 0.9998 0.1082 0.06 0.50 3,68
Q,01098 Oe94e3 001107 0.06 7497 3477 0002001 1,0002 0s1084 0.08 0455 3.91
0.,01222 0e9644 041093 0.09 Te96 4406 0402260 1.0000 0e1049 0.08 Oe74 449
0,01325 Qe9786 041075 0.01 8406 4229
» 0.01407 0,9865 041073 =0.02 Bell 4e48
* 0.01510 0e9944 041063 =0402 8ela 4e72
0,01623 0.998] 0e1052 0,09 8.07 4e97
0,01725 0+9996 0,1054 Qelé 8.05 5621
0.,01818 0.9997 061043 Q.l3 8,09 Set2
0,01933 1.0000 0el1041 0.08 8.18 569
0402037 10000 001029 Oell 8e19 593

4
3
!

062
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Table 4

THE ANGLE OF FLOW RELATIVE TO THE FREE-STREAM DIRECTION (BF degrees)

' =
L o= 28 degrees ho=2 5
o y | Measure= degrees J 0 degrees
1 (o -
N ment No, N c M = , T - ,
My = 0.675 M= 0.4 My = 0,675 M, 0.4
! 0.23 ~0.28 0.00 -
0.814
2 Y; 0.0y - -
] 0.21 ~0.135 0.09 -0.13
0.903
2 0.75 0.36 0.76 0.51
] 1.81 1,17 1.46 b.14
0.986
2 TS 1.80 1,80 1.34
+2 1,010 1 2,78 2,11 2.41 2017
upper 2 1.97 1.43 1.49 1.0y
1.010 1 1.03 0.83 1.17 0.97
lower 2 I.44 1,20 0.45 0.15
1.050 ] 1.25 0.40 0.87 0,50
upper 2 l. 0.67 1.21 -
1.050 1 0.45 0.35 D.28 ~0.08
lower 2 0.55 0.736 0.85 =
l ~0.0} -0.59 0.03 ~-0.14
0.814 ~
2 -0.25 -0, 18 0.29 0,08
1 - (.53 =0.47 -0.18
0.903 22 A
2 0.19 0.33 0.02 015
] 1.10 .95 0.8% 1.04
0.986
o 2 1.80 1.75 0.7) (.82
1.010 1 }.86 1.87 1.70 1.83
upper 2 1.26 1,21 0.46 0.57 .
1.010 i 1.67 1.33 1.50 1,21
lower 2 e 1.92 0.67 0.28
1,050 ] -0.04 0.23 0.23 0,37
upper 2 0.39 0.85 0.53 0.38 ,
1.050 1 1,18 0.82 0.73 0,44 !
lower 2 1.16 0.72 1,58 1.04 '
] -0.3Y -0.51 -0, 55 -0.13
0.814
2 -0.56 -0, 20 - -
0.903 1 -0.65 =0,60 ~{), 84 -0.46
2 -(,01 0.25 ~0.,22 ~0.0!
1 0,42 0,62 0.51 0.59
0.986 - -
2 1,64 152 0.564 0,50
5 1.G10 1 1,57 1.464 1.4 1.55
upper 2 1,07 1.07 0. 54 0.48
1.010 ] 2,07 1.73 1.72 1.64
lower 2 2063 2030 0.81 0.80
——)
1.050 I —u. 1 0.0 -0.08 -0.05
upper 2 U..03 U, 47 0, 36 0.24 g
1.050 ) [ | Y 0.94% 0,67 ! N
lower 2 I .50 1,2 1,60 1.33 I
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Table 7

COMPARISON BETWFEN YAWED WING AND THREE-DIMENSTIONAL
BOUNDARY LAYER CALCULATIONS

A = 28 degrees, MN = 0.4, a,, = 2 degrees

N
-
T x/c 0.80 .99
o Calculation Yawed Three-dimensional Yaved | 1, ree-dimensional
1 : method wing wing
t
% span - 0.25 0.70 - 0.25 0.70
j : H 1.497 1.48 1.49 1.536 1.51 1.53
Ell/c 0.00177 | 0.00171 0.00179 | 0.00261 | 0.00250 0.00265
8o 4.52 3.80 4.45 8.06 6.80 7.88
]
; Table 8
P- THE EFFECT OF THE ASSUMPTION FOR 80 AT x/c = 0,28 ON
THE INFINITE YAWED WING CALCULATIONS

, A = 28 degrees, MN = 0.675, a,, = 2 degrees

N
x/c 0.80 0.99
8® at x/c = 0.28 -5 0 5 -5 0 5
H 1.7446 1.7448 1.7450 1.7720 1.7726 1.7733
- 6,,/¢c 0.001847 | 0.001849 | 0.001850 | 0.002806 | 0.002811 | 0.002816
Ce 0.001846 | 0.001846 | 0.001846 | 0,001512 | 0.001510 | 0.001508
- : Bg 5.94 7.20 8.42 11.31 12.44 13.52
|
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LIST OF SYMBOLS

speed of sound in the free stream

Py T P

Po 7 Pa

Pn = P

9t > vawmeter probe calibration factors
Po 7 Py

po - pA /

static pressure coefficient at the measurement point

yawmeter calibration tunnel static pressure coefficient

(Cp)P for the measurement point nearest the wall or at the centre of
the wake

critical surface pressure coefficient at which the component of velocity
normal to the leading edge is sonic

skin friction coefficient based on local flow conditions
chord length normal to the leading edqe

51/511, also free stream total pressure

(u 0.2 %42)
. AU U

yawmeter calibration tunnel Mach number
free stream Mach number
local Mach number
UW cos N - L. - o

) Mach number of the velocity component of the frec stream
a_ normal to the leading edge

Mach number for the measured total head at the edge of the boundary
layer or wake and the local static pressure at the measurement point

MP for the measurement point nearest to the wall or at the centre of
wake

centre tube

port tube yawmeter probe pressures
starboard tuhe

i +

2(pl pz)

static pressure of the yawmeter calibration tunnel

total pressure of the yawmeter calibration tuniel
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LIST OF SYMBOLS (continued)

see equation (9)

stagnation temperature (K)
local velocity within the boundary layer or wake
U_cos A

velocity obtained from the total pressure measured at the edge of the
boundary layer or wake and the static pressure at the measurement point

U for the measurement point nearest to the wall or at the centre of
the wake

free stream velocity

distance aft of the leading edge along a normal chord

height above the model surface or, in the wake, the chordal plane
height of the laminar sublayer, see equation (10)

angle of incidence and angle of pitch of the local flow relative to the
yawmeter probe, see Fig 6

angle of incidence in a plane normal to the leading edge

the direction of the local flow relative to that at the edge of the
boundary layer or wake in the plane of the model surface or the chordal
plane respectively, positive in the direction of the flow along the
attachment line

the direction of the local flow in the boundary layer or wake relative
to the free stream in the plane of the model surface or the chordal
plane respectively, positive in the direction of the flow along the
attachment line

the total change in direction of the flow (B) through the boundary layer

angle of yaw of the local flow relative to the yawmeter probe, see
Fig 6

2z for u/Up = 0.995

see equations (11) and (17)

see equations (12) and (18)

spanwise distance from tunnel roof/total span
see equations (13) and (19)

see equations (14) and (20)

see equations (15) and (21)

see equations (16) and (22)
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LIST OF SYMBOLS (concluded)

angle of sweepback

kinematic coefficient of viscosity of the free stream

local density at the measurement point

density at the measurement point defined in the same way as UP

pp for the measurement point nearest to the wall or the centre of
the wake
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Fig 1

View of wing section, at sweep, spanning 8ft x 6ft tunnel

Fig 1

3-hole yawmeters
mounted from:—

Trailing edge for
1.10 > x/c > 0.90

Upstream of
trailing edge for
0.90 > x/c > 0.70
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Fig5 Flattened pitot probe — 2x full scale
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Fig 8b
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Fig 16
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Fig 16 Errors in predicted flow parameters for probe 1 at M = 0.66
with pitch alone
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Fig 17 Errors in predicted flow parameters for probe 1 at M = 0.66
with combined pitch and yaw

TR 79062




e 4
.

Lt o ke O dh it & 8

——— T

0.10— ©
O Without pitch correction D= Ps 10
X With pitch correction To P-p o °
0 A
0.05— ©
A X X ©
(Cp) 0]
a | " X_x_X 0 0 x X x X x
Op—x o $O—B—@—x —x— X=X
© oo ©
(0]
-0.051—
0.05—
AMm
R A v
x x X 0]
© o
°© o
@
1.0
0.5 ®
Ay* 8 >
® ® Q@ ® ® ®
o ®
@
-0.5L.
L . A ' | i -
-15 -10 -5 ) 5 10 15
Pitch {(Q*)
i A i A A I I \ i I i .
-0 -8 -6 -4 -2 0 2 4 6 8 10 12
Yaw (Y*)

Fig 18a Errors in predicted flow parameters for probe 2 at M = 0.66

with combined pitch and yaw

Fig 18a

e o -




Fig 18b

- | O Without pitch correction P _p
: . To A%
» X With pitch correction P_p 0
1 0 A
? 0.10— o
- (0}
4 Acp) o
- o]
v 0.051— (0]
- | X X X o x X x
F x X X O , x X X
0 o O x'_g—b—ﬂ—g-x
! o o0 © O
. (o}
j -0.050_
0.0SF—
]
AM
5 T T R R
x x X o X X
o]
b (0]
] o o)
-0.05L 0]
05 @
Ay* L .
]
» -0.5L ® ®
¢ L 1. 4. 1 l i - J 6
-20 -15 -10 -5 0 5 10 15
Piteh (Q*)
L A 1 i A L | A 1 J
: ‘ 8 6 4 2 0 -2 -4 -6 -8 -10
r Yaw (Y°)
Fig 18b Errors in predicted flow parameters for probe 2 at M = 0.66
with combined pitch and yaw

TR 79062




e TR TEE S T TTTNe,

Cannd

 adai

IPREY

Fig 19

Yaw of
probe | Symbol
{degrees )
15 X
5 0
0 +
-10 o
Apparent o  —¥—
yaw angle 5 7 3 =
(degrees)
/x Probe thickness / boundary layer thickness = 0.043
Reynolds No. based on probe thickness = 2.6 x 103
-1.0"}( Mg =09
X Probe thickness = 0.4mm
-2.0 | | ] | | | J
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
Height of probe/boundary layer thickness (z2/0)
‘ 2/06 | symbol
/
2.0 /I 0.015 o
/ 0.027% +
0
x
1.0K
Apparent X
yaw angle
( degrees) ol

-1.0— Deduced angles of yaw
at intersection with dashed lne
- probe alighed with flow

-2.0 1 | ] 1
-10 -5 0 5 10 15
Yaw of probe (degrees)

Fig 19  Measurement of yaw angles in a boundary layer



Yawmeter

Reflection
in model
surface

Fig20 Photographic record of 3-hole yawmeter

TR 79062 C15581




Fig 21

= s

2+ =No ‘6790 = NW * .82 = v 10§ 082°0 = 9/x 18 8jy0id A1o0fdA L2 14

dn/n
060 080 0L0 ow.Fo 050 0%°0 0e0 om.o om.o
L T T VAJXXXXX ¥ L T T v
XX
X
x> g
X 7100
X
X
x
X
x + No.o
x
X
X ~
X ~
x 1€00 2
x x
X —
x o
X
m 1700
%
X
X
“ . | juswainseapn X +S00
x
x
2906( Wi




Fig 22a

|

~ 0.304
X Measurement 1
0.25¢% O Measurement 2
X
x
o 0.20+4 ,j
- oy
x QP
S 0.154 dx
S~ °x
N O x
| had 0 x
- 0.104 ° x
o ° xo X x N
J xo‘ x
O.OST %70 8‘00
oo d% Xx
+— ‘ + + + + Prux
000 1.00 200 3.00 4.00 5.00 6.00 7.00 8.00
BO
0.30¢
0.251-
x
o 0.20% :J
x
— [
o 0.15¢ ox
~ Oy
N ° x
g o Without pitch correction
0.10¢ 6 x to probe calibration
o] X
Ex
ox.x
' 0.05'}' °o Joox
R o] o)(o 5%,()(
Oby
+ 4 — + + — Oiwx
0.00 1.00 2.00 3.00 400 5.00 600 700 8.00 o
B g
Fig22a Crossflow profile at x/c = 0.814 for A = 28°. My = 0.675, o = +2° r

Mol A s —




PR

TR 79062

(z/c)x10

(z/c})x10

Fig 22b

.30¢ X Measurement 1
© Measurement 2
254
8
.20 4 ¥
4
H
.15# 2
xo
x©
x©
A0+ xoxo
o
Xxxo
[v]
.05+ xogo’&e
x . O
e
N + x.’ﬁ‘ x o ° 4
0.10 0.20 030 040 050 060 0.70 080 090
u/Up
.30+
254
x
I )
.201 X
Q
%
154 Without pitch correction ;3
to probe calibration x©
x O
X O
.10+ 7‘Dxc,
xXo
x
xg °
.05+ xo;o’é"
5
)()(oxé,‘S
R . . . x, 9 X o R s .
0.10 0.20 0.30 0.40 050 060 070 0.80 0.0

u/Up
Fig22b Velocity profile at x/c = 0.814 for A =28°, My = 0.676 oy = +2°




|
-
E L Fig 22¢
r' , 0.30*- X Measurement 1
\ © Measurement 2
- 0.25
' ‘
’ . x
.'.' g 0\20" Oo x
) o o x
3 o o y
[0} X
C X 0.15¢ o x
X (8} o X
b : 9_) o X
— 3 © x
0 x
J 0.10¢ ale %, x
e K o x
Q.g o xx
[T o X x
0.05+ M E & N
bl I | 090 x
; Alg % g
— X } +— Q%x X ¢ +
, -0.04 -0.03 -0.02 -0.01 0.00
i (CP)P
}..
0.30+4
0.25 ¢
x
0.20+ o X
o} x
o o x
- . )
| Z0.15¢ o ° o
. 2 v o x
N > "o .
0.10 ¢ 2 ?, o x; Without pitch correction
. *E ° x X to probe calibration
] ol ¥ oo N x
: Ol 3 xx
¥ 0-05 T g g #OP xx
(,3) g og%cf # x X
—2 x —x + + + } + 4
-0.04 -0.03 -0.02 -0.01 0.00 0.01 0.02 003 0.04
(Cplp

Fig22c  Static pressure profile at x/c = 0.814 for A = 28°, My, = 0.675, ap = +2°

TR 79062




0.30¢ x Measurement 1
® Measurement 2
L,r 0.251
¥
2
o 0.20¢} ’“D
- ’ o 9
4 : A
— 0.15 &x
b g &
1 N g
. - * ®
J 0.10+ ox
° x‘oéox
5 P 8ox, x
0.05¢ 90" jox 4
P«
3 . . ’b&#ox""-’a:g
0.00 1.00 2.00 300 400 5.00 6.00 7.00 8.00
Bo
l 0.301
0.25
<8
%
0.20 ‘L
b o 9
; . %
: —~ 0.15] &
K g ® Without pitch correction
, -~ & to probe calibration
; 0.10¢ ® o
. Ox 'x%
» ! ox
i 0.05" eaoxoox
. Oo(o
*o
&
4 —+ + — ‘ + — oo
N 0.00 100 200 300 400 5.00 6.00 7.00 800
$ B°
z

Fig23a Crossfiow profile at x/c = 0.903 for A = 28°, My = 0.675, o = +2°

F




0.30¢ X Measurement 1
© Measurement 2
r 0.25+4 l
| 8
’ 3 3
. 0.20 o
- o ° §
! " g
’ S 0.15+ o
66
J 0.10 .
x&
0.05 y/ﬁ
XOQP
| —~+— + t 4 - cx‘:o" —t +— +
0.10 0.20 030 040 050 0.60 070 080 0.90
) u/Up
0.30
0.251¢
}r 0.20 ¢ %
[
3 o [o]
* 7
S 0.15+¢ o
I ~ s
N x
= &
1 0.10¢ Without pitch correction 6
: to probe calibration &
‘ 0.05 | d"dd&
| &F \
ad"xo e
4+ + + + on 02 > + — + + ‘
010 0.20 0.30 0.40 0.50 060 070 080 0.90 N
u/Up 8
Fig 23b Velocity profile at x/c = 0.903 for A =28°, My, = 0.675, oy = +2° F




Sk i aaa

TR 79062

(z/c)x 10

(z/c) x 10

0.30J- X Measurement !
© Measurement 2
0.25
g° x
o X
0.20J. o X
(V]
[o]
00 x
0.15% °© ., X
e o x
a (o] X
- o x
0.10 { ol ° X
a 8 xxxo
] "§ 8{.’8
0.05} e xx o
N— Q X g
- X
Hb B XS
' 2.0 ®, 2 +
0.03 0.04 0.5 006
0.301% Without pitch correction
to probe calibration
0.251%
xo®
)bo
0.20¢ X o
o]
[]
oox
0.15 v o
> o
et P.d
0.10 o5 »
2| E e
et xX 3
vl 5 X @
0.05¢} ol ox @
Tle )("ggog
3| € x
n W -
+ 00 o, ° t + —— —
0.03 0.04 005 0.06 007 0,08 0.09

(Cplp

Fig 23c  Static pressure profile at x/c = 0.903 for A =28°, My =0.675, oy = +2°

Fig 23c




)
ol

Fig 24a

0.301 X Measurement 1
x (0] Measurement 2
] S
0.254 p
° 0.20¢ %
x %%;_
E 0.154 £ o,
= P o
g.10¢
»
x O
} &+
O.OSJ’ * Q X g
" g
x e
+ +— +— ~+ ~+ —+ - + + +— P o
0.00 1.00 2,00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 1100
ﬁh
0.30
0.251 %
e
k)
o 0201 ‘59,‘
x %;’ Without pitch carrection
L 0,15-} £ to probe calibration
~ []
—_ , £ 2 .
01 0"' ‘° o
x O
x o
0.50‘} "R L
* 9 . f
2 o, %0 o

0.00 1.00 200 300 400

Fig 24a

500 6.00 7.00 8.00 9.00 10.00 11.00

ﬁe

Crossflow profile at x/c = 0.986 for A = 28°, My = 0.675, ap = +2°

TR 79062




0.30¢ X Measurement 1
© Measurement 2
0.251¢
.20 ¢
(@)
X 0.15%
(8]
N N
0.10 ¢ 2
®
o
&
0.05 ¢ x’x"‘
.xv
x00 000'
0.10 0.20 0.30 0.40 050 0.60 070 0.80 0.90
U/UP
0.30¢
0.254¢
0.201¢
o
x
o~ 0.15¢ Without pitch correction
-~ to probe calibration
X o°
0.10¢
PQ
®
&
[ 4
0.05¢
ﬁi"
-ﬁ’
o‘o.
x00 °

u/Up

TR 79062

Fig 24b Velocity profile at x/c = 0.986 for A = 28°, My = 0.986, oy = +2°

010 0.20 0.30 0.40 0.50 060 070 080 0.90



¥
Fig 24c

(z/c) x10

{(z/c)x 10

0.301 X Measurement 1
x © Measurement 2
0.251 ¥ o
x; >g°
T Xn e
O.ZOJ'X ;X*;%a;
X3
Ox
0.15 ° 5
[v]
g - ° o X
0.1014 215 °_ x
2le o
ol o x
8 5 0 x
X
0.05% s g o
5|2 ¥
‘ " o P 0% oL
0.11 012 0.3
(CP)P
0.30 Without pitch correction
to probe calibration
X
0.25 o«
x x o
(o]
Ex{g
0.20 x o B
x & o
‘. oF
x O
0.15; v :‘;
-
a |z %
0.10 - g o x
a aE, 3,"
- o x
I
0.05 1 S g 5,5"
3 E g;(o,?<
+ —po x % + + +
1.10 1.20 1.30 140 1.50 1.60
(CP)P

Fig 2dc  Static pressure profile at x/c = 0.986 for A = 28°, My, = 0.675, ap = +2°

TR 79062




Fig 25a

0.30% ,. X Measurement 1

o« © Measurement 2
0-25‘r ai’

0.201% .

0.15 -

0.10¢ o

0.05} .

0.00¢ o < x °x ’

(z/c) x10

-005 I e

-0.10¢ : .

0151 g
] i

-0.20¢

0.301 .. B
0.251 o2
0.201 s
0.15 { )
0.101 .

0.05 ¢ .

x
ox
Ox x
‘D

o P

(z/c)x10

0-00' . . ox
-0.05 { o

2" to probe calibration
-0.15 ¢ P
4

-0.20 I T

0.0 10 2.0 3.0 40 50 60 70 80 9.0 100
Bo

3

} [-] x
r t -0.10 { ::' 9 Without pitch correction
i

TR 79062

Fig25a Crossflow profile at x/c = 1.010 for A =28°, My = 0.675, apy = +2°

i




o oot H ot S an A

. -

Fig 25b

(z/c)x 10

(z/c)x 10

Fig26b Velocity profile at x/c = 1.010 for A =28°, My = 0.675, oy =+2°

0.307
0.25+¢

0.10%
0.054
0.0071
-0.05 1
-0.10 ¢
-0.15 1

_0'204.

X Measurement 1
© Measurement 2

0.30 ;

0.20 ¢
0.15 ¢
0.10+4
0.05 ¢
0.001L
-0.05 ¢
-0.10 ¢
-0.15 ¢

-0.20 ¢

0.0 0.20 0.30 040 050 050 070 080 0.90

u/Up

Without pitch correction
to probe calibration

» o

%o so

0.0 0.20 0.30 0.40 050 0.60 070 080 0.90

u/Up

™~
8
-]
~
o
-




AR Taadh ShaaS S

L] 4
[ e ———

TR 79062

0.30 ; o . X Measurement 1
0.251 o . . O Measurement 2
0.20 ° .
0.15 o
o 0.10¢ -
x 0.051
© -
~ 0.00 %,oai‘o
N T
-0.05 : lx
-0.10 . o°
-0.15 .o
] &
8o xn @
-0.20 TR
0.10 011 012 0.13 014 0.15
0.30 ] (Cple .
0.25 o
0.20 . .“
0.15 L
g
0.10 "
o W
< 0.057 '_,‘
- &
L 0.00 ; A,
N :0 x
T -0.05 ; o x
_010 . coo“u-
- 15 1 0 x Oa ) .
0 jox* o Without pitch correction
-0.20 | o ¥y, ? to probe calibration

010 011 012 043 014 015 016
(Cplp

Fig 26c Static pressure profile at x/c = 1.010 for A =28°, My = 0.675, o = +2°

Fig 25¢

-




:

:

[

i

h'-

a
r

L

F.

3

}
-

Fig 26a

0.30¢ X Measurement |
- © Measurement 2
0.25+ b
020 T o"a
0.15¢+ x
0.10+¢ -
9 x
x 0.057¢1 &
M oolﬁ’“’(
2 0.00¢ e
~N o9
—-0.051¢ .
0101 |4
0.5 L
s¥
-0.201 §
00 1.0 20 3.0 40 5.0
0.301 ° B°
0.254 b
1:
0.201¢ o
015 J’ x
0.10¢ -
o x
% 0.051 i
—_ e
2 0.004% , et
N o °
T -0.051% )
-0.101 o_j Without pitch correction
0151 =5 to probe calibration
Od’
0‘{
-0.20 ¢ 3
0.010 20 30 40 50
ﬁo
Fig26a Crossflow profile at x/c = 1.050 for A = 28°, My = 0.675, ap = +2°

\

TR 79062




TR 79062

0.304
0.251
0.204
0.151
0.10%
= 0.05}
x
Y 0.001

~-0.05{

-0.10¢
-015¢+

-0.20¢

X Measurement 1
© Measurement 2

010 0.20 0.30 0.40 050 060 070 0.80 0.90

U/UP e
»
8
14
»
»
»
" x
(
Oom.
Without pitch correction °‘e.q_
to probe calibration *%

010 0.20 0.30 040 050 060 070 0.80 0.90
u/Up

Fig 26b Velocity profile at x/c = 1.050 for A = 28°, My = 0.675, apy = +2°

Fig 26b




Fig 26¢

o
—
x
—
(8]
S
N
b

L=}

030¢ . X Measurement 1
x o O Measurement 2
0.25‘* x L
020}1 *e °
0.15¢ .
0.10 B
= 0.05 )
: . 9 ll;
L 0.00¢t %,
N &
-0.05 ¢ <
-0.107¢ ;'Eo
-0.15} P
-0.20 ¢ °
0.09 010 0.11 012 013
0.301 (Cplp :
0.25 T ")‘ o [ )
0.201 , e,
0.15 4 . T
0.10 ¢ B
0.05 4 .ol
L oA
000 T 350
:{,
-0.05 { . e
=0.10 { x 5 Without pitch correction
x %, to probe calibration
-0.15 ¢ N
-0.204 i ‘e
x *
008 009 010 011 012 013 014 015 0.16 017 0.18 0.19 g
(Cplp ©

Fig 26c  Static pressure profile at x/c = 1.050 for A = 28°, My = 0.675, oy = +2°




‘l

Fig 27

o
006
_ I e e I
: —X—Inviscid calculation
005 \‘ O Experiment - based on at least 4 —
\\ spanwise measurements
\ X & Experiment - based on 2 spanwise
. [WAN measurements
0.04 \ \
4Cp \ dCp
! d \ Sy 7
. 0 03 ‘T -_——— e - X Fa'% 2
\ d(%)
J \ N\ ¢ " Jcalculated
0. \ RN
\ \
. J.01 \ -
\ X
\
\
0-/\ﬁ —x D
02 03 N4 05 06 07 08 03 —*10
| \\ X/
-0.01 \
\ \
\
-0.02 A
\
\
-0.03 N\
N4
N
\
-0.04 N\
\\ &
, o
X N\ a
-0.05 AN
\\
i ES
. ~
’ -0 06 a N \A
. -~
i ¢
[
| -0 07 a
|

' v Fig 27 Rate of change of upper surface pressure across the span at
;« - A= 28n, MN = 04, O(N = +2':




Fig 28

oCF = No ‘40 =N ' 82 = V 1e uonenaes JaAe| Atepunoq

[UOISUBWIP-321Y3 BY3 UI Pasn uoNgLEsIp ainssaid aoepns Jaddn ul uoneuea ssimueds gz b1y

— Z o0
t o L C
| .U/ 3/x%
_ b
| 01 N 80 L0 90 S0 70 €0 ZO  1Q 3
2N - 2
O~
~
¥ _,
< T L C-
N
N
AN
X Z 0-
N
N
— suoijejnajea Guim - pamel o £0-
ajuyul 10j pasn sainssaid  3depNS PIINSEIW 4
- 9}
suonenoes Jakey [L0=l ~---- N ]
A1epunoq |BUOISUAUIP - 331y} 10} Pasn [6) 70
SaneA asay) uaam}aq uonelsea Jeauy | zo= | ———
L | | | | L |

<906¢L Wi




] Q
} >
H 4 Z .
3 Lt=0 y0=""IN " ,8¢=V 10}
i suoije|najes 18Ae| Alepunoq |euoisuawip-3aiyl pue buim pameA usamiaq uosuedwoy gz by

I/x
01l 60 80 Lo 90 S0 70 €0
ﬁ ! D\\ NV
e
\~
_ R™
o 3 N
| ¥ m
!
|
7
|
9
0]
zo=lLo
uoljeindjed 13ke) Aiopunoq JeuCISUBWIP 33y
e - L0=1L x 8
(seunssaid 3deyins painseaw Buisn) uoijendies bBuim pamep
g
| I ’
— ee—— - - — —_ _ — -




X Measurement !
O Measurement 2

e

Calculation
1.9
X
1.8+ x
< R0
0.003—
é /c /Q
]
/6
0.002#—
0.001}-
x
OLA,
0003 x
Cy
0 002t o
X'\@\ﬂ
0 o0t
o\
12—
Ba
8 ®
4 -
0 1 J
LJ\' 03 0.4 05 06 07 08 09 10
x/c
Fig30a Comparison with yawed wing calculation for \ = 28", My = 0.675, ap = +2°

TR 79062



P Tp—
"

Th 206

X Measurement |
O Measurement 2

Calculation, starting from x at x/c = 0.28)for 6, & H
Calculation, starting from O at x/c = 0.28]with Boz 0

x

o ©) ©) ®

0.002—

0.001—

"

Ox

0.003

0.002—

0.001—

0.3 0.4

05 06 07 08 09 10
x/c

Fig 30b Comparison with yawed wing calculation for \ = 28°, Mp = 0.675, ay =0




L

x Measurement |
© Measurement 2

Calculation

0.003

0.002

0.00

Fig 30c Comparison with yawed wing calculation for \ = 28", My = 0.675, ap = -2°

—

x/¢

TR 79062




Fig 30d

x Measurement
O Measurement 2

~——— Calculation

0. 0021~ ®

0 003

0.002F R

0.00V—

013 04 05 0.6 07 08 0.9 10
x/c

Fig 30d Comparison with yawed wing calculation for \ =28, My =04, ap =+2




X Measurement 1
O Measurement 2

Calculation

0.002f

0.003~
0.002H e

0.001}-

x/c

Fig30e Comparison with yawed wing calculation for A =28°, My =04, oy =0

TR 79062




f

Fig 30f

X Measurement 1§
© Measurement 2

—— (Calculation
H 1.8

x0O

1.4

0.003
9,, /c ’—

0.0021-
/G

0.001—

0.003 ®
0.0021— ®

0.001 [—

/6 2 B
0 1 L 1 | { 7
03 0.4 0.5 06 07 08 0.9 10 i

x/c i

Pé 7460602

Fig 30f Comparison with yawed wing calculation for A = 28°, My =04, oy = —2°




|

Fig 309

X Measurement !
© Measurement 2
Calculation

e x y

)
T T

(=)
i

Ox

0.002 x

0.001—

:

0.003r @
0.002—

0.001

T

03 04 05 06 07 08 09 10
x/¢

Fig 30g Comparison with yawed wing calculation for \ = 20°, My = 0.675, o) = +2°

TR 79062




iy 7906,

X Measurement
©® Measurement 2
——— Calculation
1.8
H
1.7+ a\ g & Q
1.6)
_0.003—
9,,/c
®
0.002L o)
®
0.001
OlA~
)
0.003—
Cy
0.002—
0.00V
oA~
8._.
. (0]
B, x
L Q/Q/
0 | | 1 ! i J
0.3 0.4 0.5 0.6 0.7 0.8 09 1.0

x/c

Fig 30h Comparison with yawed wing calculation for A =20°, My = 0.675, ay = 0

Fig 30h




HETE TR mRmT o T Telrm T

H 1.8~ -

1.7+

— =~ Calculation, starting from © at x/c =0.28

x Measurement 1

O Measurement 2

Calculation, starting from x at x/c = 0‘28} for 6,8 H
with Bo =0

x
& ®
J

0.003~

é,, /c

0.002

0.001

Fig30j Comparison with yawed wing calculation for A\ = 20°, My = 0.675, ap = -2°

x/c

TR 79062




d

[l e 5 x

IR 79062

Fig 30k

X Measurement 1
O Measurement 2
Calculation

0.003—
®
0.002[— o]

0.001+-

x/c

Fig 30k Comparison with yawed wing calculation for A = 20°, My =04, ap =+2°




J Fig 30¢

X Measurement
r- © Measurement 2

— C(Calculation
1.6

2 1.4f—

{- 0003

} J é”/c

0021~
0.00 Q/Q/

0 .00~

0.0031 -

0.002}~ ® —

0.001—

03 04 05 06 07 08 09 10
x/c

TR 79062

Fig 30¢ Comparison with yawed wing calculation for \ = 20°, My =04, any =0




X Measurement 1
p © Moasurement 2
b

Calculation

0.002— Pl

0.003— »

0.002I-

0.001

0 I 1 | I\ |
v 03 04 05 06 07 08 09 1.0

x/c

Fig 30m Comparison with yawed wing calculation for A =20°, My =04, ap = -2°




2906, Y1

820 = 3/ 1e Og .oy
anjea jenius pawnsse ays bujAsea jo uonenojes buim pameA ayy uo 12848 3y Lg by

14

Z+="0D's90:="n"82:=Vv




! sy e S

Fig 32a

(1 uawainseawr)
ot = No ‘5790 = N ‘.82 = V 104 3j1j01d moyjssoso sabepy ay1 Yyiim uosiedwo) egzg biy

Q
A7 -1 .
ol 80 90 70 0 0 ( z -1)
L FANE 4 9
0L 80 90 70 Z0 0 (L.
1 A
01 80 90 70 Z0 0
VM%M x&a &o
” \
X x e
X /
x al )
XuNA \A\
L4 £ 6
X\ \AK’ F 7
4 7
X Ve
vy X
&X X, vz 90
x/ /
\X
X
X xwi J&.Qon
\k 986°0 = I/x X €06°0 = 3/x 718°0 = I/x g
X | L X | L L fo.— :
TO06L Wi




oo
00

) 8
f -Cp soc?/\. %

-0. © Upper surface A = 0
O Upper surface AN =28
X Lower surface A = 0

-0-8& + Lower surface A a 28°
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Fig 33b
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Fig 33b Comparison of surface pressures measured at A = 20° with measurements

. made at A = 0 for MN =0.675, apy = +2
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Fig 34a

2 - dimensional calculation
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Fig 34a Comparison with two-dimensional calculation and measurement on the
upper surface at My = 0.675 and apy = +2°




2 - dimensional calculation
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Fig 38b Comparison with two-dimensional calculation and measurement on the
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1 Infinite yawed wing calculation

2 - 2-dimensional calculation along the swept chord (¢ sec /)

3 -~---2-dimensional calculation along the normal chord (c)

b - infinite yawed wing calculation with the effect of crossflow suppressed
X Measurement 1 at A = 28°
O Measurement 2 at A = 28°
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Fig35a Comparison between two-dimensional and three-dimensional calculations
on the upper surface at A = 28°, My = 0.675, oy = +2°




. Fig 35b
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Fig 35b Comparison between two-dimensional and three-dimensional calculations
on the upper surface at A = 28°, M = 0.675, oy = +2°
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