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ABSTRACT

A wind tunnel test was conducted to determine pressure distributions on a
two-dimensional airfoil with pylon-mounted stores at Mach numbers from 0.70 to 0.95
and angles of attack from O to 14 deg. Four geometrically similar pylon-mounted stores
differing in diameter by a factor of about four and four pylons differing in height were
tested. Pressure distributions on the airfoil were obtained for the clean airfoil configuration
and 12 pylon/store combinations. The pressure distributions were integrated and the lift,
drag, and- pitching-moment coefficients for the airfoil are presented. Total pressure wake
surveys and oil flow photographs were also obtained for the test, and typical data are
presented.
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NOMENCLATURE
Airfoil span (assumed 1 in. for calculations)
Airfoil chord length, 6 in,
Airfoil axial-forct;, coefficient, axial force/q.cb
Airfoil drag coefficient, C5 cos @ + Cy sin a
Total drag coefficient, integration of total-pressure wake-survey measurements
Airfoil lift coefficient, Cy cos a - C, sin a
Airfoil pitching-moment coefficient, pitching moment/q.c2b
Airfoil normal-force coefficient, normal force/q.cb
Pressure coefficient, (p - p.)/q.
Total-pressure probe coefficient, (p; - p.)/q..
Pressure coefficient on upper surface of airfoil

Spanwise location of pylon or pylon/store on airfoil, measured spanwise from
pressure orifice locations on airfoil, in. (see Fig. 2b)

Free-stream Mach number

Local pressure on airfoil, psia

Local total pressure in the wake, psia

Free-stream static pressure, psia

Free-stream dynamic pressure, psi

Free-stream unit Reynolds number, ft1

Distance to pressure orifice on airfoil measured from the leading edge of the
airfoil along the chord, in. (see Fig. 2b); also longitudinal distance between
pitot probe and trailing edge of the airfoil, in. (see Fig. 6)

Lateral distance between pitot probe and orifice locations on the airfoil, in.
(see Fig. 6)

viii
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Z Vertical distance between pitot probe and chord of the airfoil, in. (see Fig. 6)
a Airfoil angle of attack, deg

Note: Force and moment coefficient orientation shown in Fig. 7. Airfoil span is
assumed equal to 1 in. for calculating the forces and moments.

ix
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SECTION |
INTRODUCTION

Wind tunnel tests were conducted to determine the pressure distributions on a
two-dimensional airfoil with pylon-mounted stores in the transonic flow regime. Past
experimental work with specific store configurations on particular aircraft has shown that
the addition of external stores on wing pylons of high performance aircraft severely restricts
the performance of the aircraft.! The present test used a family of low drag stores differing
in geometric size by a factor of 3.75 and several pylons differing only in height between
airfoil and store. The airfoil was a two-dimensional, unswept configuration supported by
end plates.

The tests were conducted in the Aerodynamic Wind Tunnel (4T) of the AEDC
Propulsion Wind Tunnel Facility (PWT) at Mach numbers from 0.70 to 0.95 and Reynolds
numbers per foot of 5.0 x 106. Chordwise pressure distributions were obtained on the
airfoil for the clean configuration and for 12 pylon/store combinations at various spanwise
positions on the airfoil. The pressure distributions were integrated to obtain normal-force,
axial-force, and pitching-moment coefficients at a given Mach number and angle of attack.
The airfoil angles of attack were varied from O to 14 deg. Wake total pressure data were
obtained with a total-pressure probe located two chord lengths downstream from the
trailing edge of the airfoil. The probe was attached to the captive trajectory system (CTS)
in Tunnel 4T. Oil flow visualization methods were also used to obtain flow patterns on
the airfoil.

SECTION 11
APPARATUS

2.1 TEST FACILITY

The Aerodynamic Wind Tunnel (4T) is a closed-loop, continuous-flow, variable-density
tunnel in which the Mach number can be varied from 0.1 to 1.3. At all Mach numbers,
the stagnation pressure can be varied from 300 to 3700 psfa. The test section is 4 ft
square and 12.5 ft long with perforated, variable porosity (0.5- to 10-percent open) walls.
It is completely enclosed in a plenum chamber from which the air can be evacuated,
allowing part of the tunnel airflow to be removed through the perforated walls of the
test section,

The airfoil and its support system were attached to the main pitch sector which
extends up from the tunnel floor. The pitot tube probe was supported by the CTS which
extends down from the tunnel top wall and provided probe movement (six degrees of
freedom) independent of the airfoil and its support system. A schematic showing the test
section details and the location of the model in the tunnel is shown in Fig. 1 (Appendix

D.

IWI:be-I‘, William B. “Effect of External Stores on the Stability, Control, and Drag Characteristics of the F4
Aircraft.” Proceeding of Aircraft/Store Compatibility Symposium, November 19-21, 1969, Air Force Armament
Laboratory, Eglin Air Force Base, Florida.
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2.2 TEST ARTICLES

The airfoil was a two-dimensional (constant chord length and constant profile along
the span) airfoil supported by end plates and a sting. A single row of pressure orifices
was located in the chordwise direction on both the upper and lower surfaces of the airfoil.
There were 24 orifices on the upper surface and 15 orifices on the lower surface, The
airfoil also had four spanwise locations for attaching the pylon on the lower surface. These
four pylon locations were at spanwise positions of 0.00, 0.25, 0.50, and 0.75 in. with
respect to the location of the pressure orifices. The details and dimension of the airfoil
along with the pressure orifice locations and pylon attachment locations are shown in
Fig. 2.

Four geometrically similar stores differing in diameter and length by a factor of 3.75
and four pylons differing in height were used in the tests. The details and dimensions
of the stores and pylons along with their configuration code are shown in Fig. 3.

Details and dimensions of the total-pressure tube used to survey the wake are given
in Fig. 4. Photographs of the test articles are shown in Fig. §.

2.3 INSTRUMENTATION

The 39 pressure measurements on the airfoil were made using the 24 port Scanivalves®
and two 15-psi pressure transducers. The wake total pressure measurement was made with
a 15-psi pressure transducer connected to the probe. The electrical signals from the pressure
measurements were digitized and recorded on magnetic tape, as well as used directly for
the on-line data reduction. Translational positions of the pitot probe were obtained from
the CTS analog outputs. An angular position indicator on the main pitch sector was used
to determine the airfoil angle of attack.

For the oil flow visualization studies, a fluorescent dye and oil base carrier mixture
was flowed through four orifices near the leading edge of the airfoil. Ultraviolet light
was used to illuminate the model and oil, and the oil then emits light (fluoresces) in
the visible (or at least photographicable) spectrum. A 70-mm camera equipped with a
filter to stop ultraviolet light was then used to photograph the oil patterns.

SECTION tiI
TEST DESCRIPTION

3.1 TEST CONDITIONS AND PROCEDURE

The test data were obtained in three separate test phases: the pressure distribution
phase, the wake survey phase, and the oil visualization phase. Data for all phases were
obtained at nominal free-stream Mach numbers of 0.70, 0.80, 0.85, and 0.90. For the
clean airfoil, data were also obtained at Mach numbers of 0.825, 0.875, 0.925, and 0.95.
The free-stream Reynolds number per foot was 5.0 x 106 for all Mach numbers. The
total temperature varied from 90 to 100°F.
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For the pressure distribution phase, chordwise pressure distribution data were obtained
on the airfoil for the clean configuration and 12 store/pylon combinations. The tunnel
conditions were held constant at the prescribed Mach number and Reynolds number while
the angle .of attack was varied from O to 14 deg. Data were recorded at 2-deg increments
of angle of attack. Chordwise pressure distributions were obtained for various spanwise
positions of a particular pylon/store combination by moving the pylon/store to the different
spanwise locations available on the airfoil (see Fig. 2b).

For the wake survey phase, the total pressure data were obtained in the airfoil wake
for the clean configuration and 9 pylon/store combinations. The tunnel conditions were
held constant at the prescribed Mach number, Reynolds number, and zero angle of attack
while the Y and Z locations of the pressure probe were varied, The probe Y locations
used in the tests were Y = 0.00, 0.20, and 0.40 in. Total pressure data were recorded
with the probe from Z = 0.6 to -5.0 in. at 0.1-in. increments for each of the three Y
locations. The X-position of the probe was 12 in. downstream of the airfoil trailing edge
for all wake surveys (see Fig. 6 for total-pressure probe coordinates). Also for all wake
surveys, the pylon or pylon/store was attached to the airfoil at location 0.00.

For the oil-flow visualization phase, photographs of the oil-flow patterns on both
the lower and upper surfaces of the airfoil were obtained for the clean configuration and
5 pylon/store combinations. The tunnel conditions were held constant at the prescribed
Mach number, Reynolds number, and zero angle of attack while the oil was forced through
orifices near the leading edge of the airfoil with air pressure.

Table 1 (Appendix 1I) gives the configurations (pylon/store combinations) tested for
each test phase.

3.2 DATA REDUCTION

The pressure distribution data obtained on the airfoil for a given configuration, Mach
number, angle of attack, and spanwise location of the pylon/store were integrated to obtain
the normal-force, axial-force, and pitching-moment coefficients of the airfoil assuming unit
span. The force and moment coefficients were determined numerically. Since pressures
were not measured at the trailing edge of the airfoil, the pressure data were extrapolated
to the trailing edge. The moment reference is at the qoarter-chord point. The orientation
of the lift, drag, and pitching-moment coefficients is shown in Fig. 7.

The wake total-pressure data obtained for a given configuration and Mach number
were integrated to calculate the total drag of both the airfoil and pylon/store, Only at
Mach numbers of 0.70 and 0.80 could the wake drag integration be done effectively.
At the remaining Mach numbers, the survey could not be extended sufficiently far in
the positive Z direction (movement of CTS system was limited) for the pressures to return
to the free-stream total value.
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3.3 PRECISION OF MEASUREMENTS

The precision of the data which can be attributed to the error in the transducer,
in setting the tunnel conditions, in the numerical integration, and in the measurement
of the pressure orifice locations was determined and is presented below:

5C, 5CL 5Cp 5Cpn
+0.012 +0.030 +0.010 +0.005

The error in setting the Mach number is within £0.005. The Mach number variation
in the portion of the test section occupied by the model is no greater then +0.002 for
all Mach numbers. The error in setting the angle of attack is *0.1 deg and in setting
the total pressure probe positions is +0.005 in.

SECTION 1V
RESULTS AND DISCUSSION

The objective of the test was to determine the pressure distributions on an airfoil
with pylon-mounted stores. The test was conducted in three separate phases which were
the pressure distribution phase, the wake survey phase, and the oil flow visualization phase,
Table I gives the configurations (pylon/store combinations) tested for each phase.

The data presented were machine plotted and faired with straight lines with the
exception of the Cp ;. versus M_ plots. Only a selected portion of the data taken is presented
for brevity.

The pressure distributions for the clean airfoil at zero angle of attack for several
Mach numbers are shown in Fig. 8. As can be seen in Fig. 8, a shockwave appears on
the upper surface of the airfoil at M, = 0.8. The shockwave location moves forward on
the airfoil as the Mach number is increased up to M_ = 0.875, then moves aft on the
airfoil as the Mach number is further increased. The forward movement of the shockwave
location is most likely caused by the increase in the separated region on the aft portion of
the airfoil. The pressure distributions for the upper and lower surfaces on the clean airfoil at
several angles of attack for Mach numbers 0.70, 0.80, 0.85, 0.90, and 0.95 are presented in
Figs. 9 through 13, respectively.

The variation in the pressure distributions on the airfoil with spanwise location of
selected pylon/store configurations is shown in Figs. 14 through 25. It should be noted
that the data for orifices 7 through 13 (X/c = 0.20 to 0.70) of the lower surface are
invalid when the pylon is at location 0.00 since these orifices are covered by the pylon
(see Fig. 2b). As can be seen in the figures, the pylon and pylon with store have little
effect on the upper surface of the airfoil for M_ = 0.70 and 0.80 (see Figs. 14, 15, 18,
and 19). For M_ = 0.85 and 0.90, the spanwise positions of the pylon or pylon/store
on the airfoil tend to change the location of the shockwave on the upper surface. For
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all Mach numbers, the pressure distribution on the lower surface of the airfoil is affected
by the spanwise location of the pylon or pylon/store, especially at the leading edge of
the airfoil. Data obtained with pylon and pylon plus store at angle of attack are presented
in- Figs. 22 through 25. The results discussed for the pressure distribution on the airfoil
with pylon or pylon/store attached are typical for all the pylon/store combinations tested.

The lift, drag, and pitching-moment coefficients of the clean airfoil are shown in
Fig. 26. These data were obtained from the pressure measurements.

The effect of spanwise location of the pylon or pylon/store on the lift, drag, and
pitching-moment coefficients of the airfoil is shown in Figs. 27 through 34. As seen in
the figures, varying the spanwise location of the pylon or pylon plus store from 0.25
to 0.75 has only a small influence on the lift, drag, and pitching-moment coefficient curves
for a given Mach number. But varying the spanwise location of the pylon or pylon/store
from 0.00 to 0.25 does have a greater influence on the aerodynamic coefficients, especially
the drag coefficient which sometimes has as much as a 100-percent reduction at a given
CL between location 0.00 and 0.25 (for example, see Fig. 27). These results, discussed
about the influence of spanwise locations of the pylon or pylon/store, are typical for
all the pylon/store combinations tested.

The variation in the aerodynamic coefficients with the different pylons, and with
the different pylons plus C store at a given pylon location is presented in Figs. 35 through
42. For the pylons alone case, the lift, drag, and pitching-moment coefficients of the
airfoil with A and B pylon produced similar values, and likewise, the coefficients of the
airfoil with C and D pylons had similar values (see Figs. 35 through 38). In general, the
magnitude of the lift coefficient of the airfoil was greater with the A and B pylons than
with the C and D pylons. Moreover, the A and B pylons generally showed a lower drag
coefficient at a given lift coefficient. Also the magnitude of the pitching-moment coefficient
for the airfoil was less at a given lift coefficient with the A and B pylons than with
the C and D pylons. The aerodynamic coefficients obtained with the B pylon plus C
store on the airfoil varied considerably from the coefficients obtained with the other pylons
plus C store as shown in Figs. 39 through 42, The values of the aerodynamic coefficients
obtained with the A, C, and D rylons plus C store on the airfoil were similar. Moreover,
the lift coefficient of the airfoil was greater with B pylon plus C store than with the
other pylons plus C store, and the drag coefficient was less at a given lift coefficient,
and the magnitude of the pitching-moment coefficient was less with B pylon plus C store.

The effect on the lift, drag, and pitching-moment coefficients of the airfoil with
different stores and B pylon is shown in Figs. 43 through 46. As shown in the figures,
the A and C store with B pylon generally produced a greater lift coefficient with a reduced
magnitude in the pitching-moment coefficient on the airfoil as compared to the B and
D store with B pylon.

Shown in Figs. 47 through 50 are the effects on the lift, drag, and pitching-moment
coefficients produced by changing the longitudinal position of the C store on the B pylon,
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In general, moving the C store aft on the B pylon (noted as store configuration C-1)
had little effect on the lift coefficient and produced a small increase in drag coefficient
at a given lift coefficient as compared to the data obtained with C store at normal position
on the B pylon. Moreover, the magnitude of the pitching-moment coefficient was increased
somewhat by shifting the C store aft on the B pylon for M_, 2 0.80 (see Figs. 47 through
50).

When comparing the lift, drag, and pitching-moment coefficients between the clean
airfoil and the airfoil with pylon or pylons with stores, the following results were noted
at all Mach numbers: in general, the lift coefficient showed a small decrease with pylon
or pylon/store added, the drag coefficient showed a slight increase at a given lift coefficient
with pylon or pylon/stores added, and the pitching-moment coefficient showed a positive
increase with pylon or pylon/stores added. It should be mentioned that the coefficients
obtained on the airfoil with some of the pylon/store combinations were reasonably close
to the coefficients obtained with the clean airfoil; for instance, the A and B pylon alone,
the B pylon with A or C store. In all cases the break in the lift curve occurred earlier
with pylon/stores on the airfoil than for the clean airfoil.

The total pressure wake surveys for the clean airfoil and selected pylon/store
combinations on the airfoil are shown in Figs. 51 through 53. As expected, the total
pressure loss for configurations with pylon/store decreases as the survey moves laterally
away from the pylon/store location (decreases as Y increases). The wake survey results
shown in the figures for B pylon alone and C pylon plus C store are typical for all the
pylon/store configurations tested.

The total drag coefficients calculated from the wake surveys versus Mach number
for different pylon/store combinations are shown in Fig. 54. The total drag coefficient
could only be calculated for M_ = 0.70 and 0.80 because at the higher Mach numbers
the survey could not be extended far enough in the positive Z direction to return to
free-stream total pressure (see Figs. 51 through 53). The drag coefficients calculated from
the total-pressure wake surveys usually increased as the size of the pylon increased (see
Fig. 54). Also the drag coefficient decreased significantly as the store position was moved
aft on the pylon (store configuration C-1).

Photographs of the oil-flow patterns on both the upper and lower surfaces of the
airfoil with and without pylon are shown in Figs. 55 through 57, The photographs show
that the flow is separated on the upper surface from thé shockwave location back to
the trailing edge for Mach number =0.85 (see Fig. 55). The flow pattern shown in Fig.
56 for the upper surface and clean airfoil configuration is also typical for all upper surface
flows with pylon/store attached. The photographs show that the flow is separated on
the lower surface for M_ = 0.90 (see Figs. 56 and 57). Figure 57 shows the flow around
the pylon for M_ = 0.80 and 0.90 which was typical for all pylon/store configurations.
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SECTION V
CONCLUDING REMARKS

+ Based on the airfoil test results with pylon-mounted stores, the following conclusions
are-made:

1. The shockwave location on the upper surface of the airfoil moved forward

on the airfoil as the Mach number was increased from 0.80 to 0.875 (caused

- by the increase of the separated region): then the shockwave location moved
aft as the Mach number was further increased.

2. ’'In general, the use of the smaller pylons (A and B) and B pylon with
either A or C store produced the least changes in the aerodynamic
coefficients compared with the clean airfoil. In all cases, the break in the
lift curve occurred earlier with pylon/stores on the airfoil than for the clean
airfoil.

3. The rearward location of the C store (store configuration C-1) on the B
pylon resulted in lower total-drag coefficients.
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a. Airfoil with B Pylon and A Store
Fig. 5 Photographs of Model Installation in Test Section



>
m
=)
5
=
)
=
w
-
=

AEDC
7052-72
b. Airfoil with B Pylon and B Store
Fig. 5 Continued




61

c. Airfoil with B Pylon and C Store
Fig. 5 Continued
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Fig. 8 Pressure Distributions on the Clean Airfoil for
Different Mach Numbers at Zero Angle of Attack
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Fig. 9 Pressure Distributions on the Clean Airfoil for
Different Angles of Attack, M_ = 0.7
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Fig. 10 Pressure Distributions on the Clean Airfoil for
Different Angles of Attack, M, = 0.8
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Fig. 11 Pressure Distributions on the Clean Airfoil for
Different Angles of Attack, M_ = 0.85
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Fig. 12 Pressure Distributions on the Clean Airfoil for
Different Angles of Attack, M, = 0.9
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Fig. 13 Pressure Distributions on the Clean Airfoil for
Different Angles of Attack, M, = 0,95
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Fig. 14 Pressure Distributions on the Airfoil with B Pylon at
Different Spanwise Positions, M_ = 0,7
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Fig. 15 Pressure Distributions on the Airfoil with B Pylon at
Different Spanwise Positions, M_ = 0.8
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Fig. 16 Pressure Distributions on the Airfoil with B Pylon at
Different Spanwise Positions, M_ = 0.85
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Fig. 17 Pressure Distributions on the Airfoil with B Pylon at
Different Spanwise Positions, M_ = 0.9
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Fig. 18 Pressure Distributions on the Airfoil with B Pylon and C Store
at Different Spanwise Pasitions, M, = 0.7
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Fig. 19 Pressure Distributions on the Airfoil with B Pylon and C Store
at Different Spanwise Positions, M, = 0.8
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Fig. 20 Pressure Distributions on the Airfoil with B Pylon and C Store
at Different Spanwise Positions, M, = 0.85
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Fig. 21 Pressure Distributions on the Airfoil with B Pylon and C Store
at Different Spanwise Positions, M, = 0.9
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Fig. 22 Pressure Distributions on the Airfoil with B Pylon at
Different Spanwise Positions, M_ = 0.85, a = 4 deg
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Fig. 24 Pressure Distributions on the Airfoil with B Pylon and C Store
at Different Spanwise Positions, M_ = 0.85, a = 4 deg
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Fig. 25 Pressure Distributions on the Airfoil with B Pylon and C Store
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60



AEDC-TR-73-71

SYMBOL M PYLON STORE LOC «
(u] 0.85 8 C 0.00 8
(u] 0.85 8 C 0.25 8
A 0.85 8 C 0.50 8
v 0.85 B C 0.75 8
'loz T H !
Lo I
b S
T g f
. I
'0.8 :
-°-q I
‘ {
| ;
] |
]
T
0.4
0'80 0.2 0.4 0.5 0.8 1.0
X/C

Fig. 25 Concluded

61



AEDC-TR-73-71

SYMBOL M PYLON STORE L

NONE  NONE
NONE  NONE
NONE  NONE
NONE  NONE

obona
o000
8RB
EE5E R

1.2

y BRSO

0.6

0.“

0.2

'0. 2

-o.u
0.30

0‘5

0.20

0.15

0.10

0 2 4 6 8 10 12 14 16

Fig. 26 Effect of Mach Number on the Lift, Drag, and Pitching-Moment Coefficients
of the Clean Airfoil
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Fig. 27 Effect of Spanwise Location of the B Pylon on the Lift, Drag, and
Pitching-Moment Coefficients of the Airfoil, M_ = 0.7
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Fig. 28 Effect of Spanwise Location of the B Pylon on the Lift, Drag, and
Pitching-Moment Coefficients of the Airfoil, M_, = 0.8
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Fig. 29 Effect of Spanwise Location of the B Pylon on the Lift, Drag, and
Pitching-Moment Coefficients of the Airfoil, M_ = 0.85
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Fig. 30 Effect of Spanwise Location of the B Pylon on the Lift, Drag, and
Pitching-Moment Coefficients of the Airfoil, M_ = 0.9
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Fig. 31 Effect of Spanwise Location of the B Pylon with C Store on the Lift,
Drag, and Pitching-Moment Coefficients of the Airfoil, M. = 0.7
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Fig. 32 Effect of Spanwise Location of the B Pylon with C Store on the
Lift, Drag, and Pitching-Moment Coefficients of the Airfoil, M_ = 0.8
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Fig. 33 Effect of Spanwise Location of the B Pylon with C Store on the
Lift, Drag, and Pitching-Moment Coefficients of the Airfoil, M,, = 0.85
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Fig. 34 Effect of Spanwise Location of the B Pylon with C Store on the
Lift, Drag, and Pitching-Moment Coefficients of the Airfoil, M, = 0.9
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Fig. 35 Effect of Different Pylons on the Lift, Drag, and Pitching-Moment
Coefficients of the Airfoil, M_= 0.7
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Fig. 36 Effect of Different Pylons on the Lift, Drag, and Pitching-Moment
Coefficients of the Airfoil, M_ = 0.8
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Fig. 37 Effect of Different Pylons on the Lift, Drag, and Pitching-Moment
Coefficients of the Airfoil, M_ = 0.85
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Fig. 38 Effect of Different Pylons on the Lift, Drag, and Pitching-Moment
Coefficients of the Airfoil, M_ = 0.9
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Fig. 39 Effect of Different Pylons with C Store on the Lift, Drag, and
Pitching-Moment Coefficients of the Airfoil, M_ = 0.7
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Fig. 40 Effect of Different Pylons with C Store on the Lift, Drag, and
Pitching-Moment Coefficients of the Airfoil, M_ = 0.8

92



0.08

0.04

-0.04

-0.08
0.3

0.2

0.1

SYMBOL M
(u] 0.80 A
o 0.80 B
A 0.80 C
o 0.80 D

PYLON STORE

c
C
C
C

Loc

0.25
0.25
0.25
0.25

AEDC-TR-73-71

U

0

Fig. 40 Concluded

93

1.0



AEDC-TR-73-1

SYMBOL n PYLON STORE LOC

o 0.85 A C 0.25
o 0.85 B c 0.25
A 0.85 C ¢ 0.25
< 0.85 0 c 0.25

-Dﬂu
0.30

0.25

0.20

0.15

0.10

0.05@8s

0 2 y 6 8 10 12 4 16

Fig. 41 Effect of Different Pylons with C Store on the Lift, Drag, and
Pitching-Moment Coefficients of the Airfoil, M_ = 0.85
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Fig. 42 Effect of Different Pylons with C Store on the Lift, Drag, and
PitchingMoment Coefficients of the Airfoil, M_ = 0.9
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Fig. 43 Effect of Different Stores and B Pylon on the Lift, Drag, and
Pitching-Moment Coefficients of the Airfoil, M_ = 0.7
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Fig. 44 Effect of Different Stores and B Pylon on the Lift, Drag, and
Pitching-Moment Coefficients of the Airfoil, M_ = 0.8
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Fig. 45 Effect of Different Stores and B Pylon on the Lift, Drag, and
Pitching-Moment Coefficients of the Airfoil, M, = 0.85
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Fig. 46 Effect of Different Stores and B Pylon on the Lift, Drag, and
Pitching-Moment Coefficients of the Airfoil, M_ = 0.9
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Fig. 47 Effect of C Store Position (Position on B Pylon) on the Lift, Drag,
and Pitching-Moment Coefficients of the Airfoil, M_ = 0.7
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Fig. 48 Effect of C Store Position (Position on B Pylon} on the Lift, Drag,
and Pitching-Monent Coefficients of the Airfoil, M_ = 0.8
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Fig. 49 Effect of C Store Position (Position on B Pylon) on the Lift, Drag,
and Pitching-Moment Coefficients on the Airfoil, M_ = 0.85
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Fig. 50 Effect of C Store Position {Position on B Pylon) on the Lift, Drag,
and Pitching-Moment Coefficients of the Airfoil, M_ = 0.9
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Fig. 51 Total Pressure Wake Survey for the Clean Airfoil

114




AEDC-TR-73-71

SYMBOL M. PYLON STORE Y
u) 0.800 NONE NONE  NR

llq ‘

[ JUNE

- ———

0.4
0.2
i
°4 -3 -2 -1 0 !
F4

Fig. 51 Continued
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Fig. 51 Continued.
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Fig. 52 Total Pressure Wake Survey for the Airfoil with B Pylon
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Fig. 53 Total Pressure Wake Survey for the Airfoil with C Pylon and C Store

125



AEDC-TR-73-71

SYMBOL % PYLON STORE Y

(] 0.800 C C 0.00

0 0.800 C C 0.20

A 0.800 C C 0.40
C 1.4 1 o { '

0'6 l

D.q

0.2

Fig. 53 Continued

126



SYMBOL

(U]

0o
A

M. PYLON STORE

0.850 C c
0.850 o C
0.850 o o

AEDC-TR-73-71

- ————

0.6

0.4

0.2

Fig. 53 Continued

127



AEDC-TR-73-71

SYMBOL M PYLON STORE Y

u] 0.900 c o 0.00

o 0.900 C c 0.20
A 0,900 C C 0.4 \

14 | i :
Ce | ; ' :
T . | |
E ! : I 1 i
oy o

b :
A |
i | ]
0.6 § ’ ;
| , |
i |
! H
! H
0.“
|
i
0.2
u-'-l -3 -2 -1 0 1
z

Fig. 53 Concluded

128



AEDC-TR-73-71

0.08
CDT
D
0.04 B |
A
| c E
(0]

a. Wake Drag Coefficient versus Mach Number for
Airfoil with Different Pylons and No Stores

0.08

CLEAN O

o

b. Wake Drag Coefficient versus Mach Number for
Airfoil with Different Pylons and C Store

0.08 I
CDT c |
0.04 c-1
CLEAN
oLl
0.7 0.8
Mo

¢. Wake Drag Coefficient versus Mach Number for
Airfoil with B Pylon and C Store at Different
Longitudinal Position on Store
Fig. 54 Wake Survey Drag Coefficient versus Mach Number
for the Different Pylon/Store Configurations

129



AEDC-TR-73-71

b. M_=0.80
Fig. 55 Photographs of Oil Flow on the Clean Airfoil, Upper Surface
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d M. =0.90
Fig. 55 Concluded
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a. M_=0.70

b. M_=0.80
Fig. 56 Photographs of Oil Flow on the Clean Airfoil, Lower Surface
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c. M_=0.85

d M_ =090
Fig. 56 Concluded
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a. M_= 080

b. M_=0.90
Fig. 57 Photographs of Oil Flow on the Airfoil with B Pylon, Lower Surface
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Sel

TABLE |

CONFIGURATIONS TESTED

Pressure Distribution Phase

Wake Survey Phase

Oil Flow Visualization Phase

Pylon Store Pylon Location Pylon Store Pylon Store
None None N/A A None None None
A 0.25 B B None
B 0.00, 0.25, 0,50, 0,75 o) A C
C ! 0,25 D \ B l
D 0.25 A C C
A C 0.00, 0,25, 0.50, 0,75 B D
B C
C D Y
D Y B C-1
B A
l B
C
D
C-1 Y

*All configurations were tested at Mach numbers of 0, 70, 0,80, 0,85, and 0, 90;

the clean airfoil configuration was also tested at Mach numbers of 0, 825, 0,875, 0, 925, and 0, 95,
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