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NOMENCLATURE
AB Total model nozzle plug base area, 0,0317 ft2
ALPHA, « Model angle of attack with respect to the water-
line, deg
b Model reference wing span, 2.625 ft
BETA, B Model angle of sideslip, deg
BL Model buttline, in.
CA Total measured axial force coefficient,

axial force/QS

CDS Drag coefficient, CA cos a + CN sin a

CL Lift coefficient, CN cos a - CA sin «

CLL Rolling moment coefficient (body axes system),
rolling moment/QSb

CLLS Rolling moment coefficient (stability axes
system), CLL cos a + CLN sin «

CLM Pitching-moment coefficient, pitching
moment /QSc

CLN Yawing moment coefficient (body axes system),

yawing moment/QSb

CLNW Yawing moment coefficient (stability axes system),

CLN cos a - CLL sin a
CN Normal force coefficient, normal force/QS
CYy Side force coefficient, side force/QS %
c Model reference length, 0.377 ft E
DATE Date of data acquisition E
DCLL/DB Dihedral effect, slope of a linear least squares !

AT

curve fit of CLL versus B for -4 £ B = 4 deg, 1l/deg

DCLN/DB Static directional stability derivative, slope
of a linear least squares curve fit of CLN versus
B for -4 £ 8 S 4 deq, l/deg

T —

DCLN/DCY Slope of a linear least squares curve fit of CLN
versus CY for -4 £ B £ 4 deg |




DCM/DA

DCM/DCL

DCN/DA

DCY/DB

MACH
MS
P

PART

POINT

PROJECT

PT

Static longitudinal stability derivative, slope
of a linear least squares curve fit of CLM versus
a for -4 £ a S 4 deg, 1l/deg

Slope of a linear least squares curve fit of CLM

versus CL for -4 £ a £ 4 deg

Normal force derivative, slope of a linear least

squares curve fit of CN versus a for -4 £ a < 4

deg, l/deg

Side force derivative, slope of a linear least
squares curve fit of CY versus B, for -4 < 83 4 deqg,l/deg

Free-stream Mach number
Model station, in.
Free-stream static pressure, psfa

Data part number (a data subset containing
variations on one independent parameter)

Data point number (a single record of all test
parameters)

Project number

Free-stream total pressure, psfa
Free-stream dynamic pressure, psf
Free-stream unit Reynolds number, 1/ft

Model reference area (wing planform area),
0.911 ft2

Wing sweep angle, deg, see Fig., 2
Free-stream total temperature, °F
Free-stream total temperature, °R

Model waterline from reference horizontal
plane, in.




1.0 INTRODUCTION

The work reported herein was conducted at the Arnold
Engineering Development Center (AEDC), Air Force Systems
; Command (AFSC), at the request of the Arnold Engineering
| Development Center (AEDC/DOOP), under Program Element 65807F.
The project monitor was Lt. Col. John C. Cardosi. The test
results were obtained by ARO, Inc., AEDC Division ( a Sverdrup
Corporation Company), operating contractor of AEDC, AFSC,
Arnold Air Force Station, Tennessee. The test was conducted
in the Propulsion Wind Tunnel (16T) of the Propulsion Wind
Tunnel Facility (PWT), January 30 through 31, 1979 under ARO
Project Number P41T-DOI.

The objective of this test was to determine the forces
and moments on a 1/24-scale model at Mach numbers from 0.7 to
1.3 at a constant total pressure of 1200 psfa. A limited
amount of data was obtained at a total pressure of 2000 psfa.
The angle of attack was varied from -2 to 20 deg at 0-deg
sideslip angle. Sideslip angle was varied from -10 to 10
deg at 10- and 15-deg angle of attack. Wing sweep angles were
26 and 54 deg. The data generated by the test will be used
as part of a continuing investigation into the maximum size
models that can be tested in transonic tunnels. Results of
a test of the same model in the Aerodynamic Wind Tunnel (4T)
are reported in Ref. 1.

The final data have been retained at AEDC for analysis.
Requests for these data should be sent to the Director of
Test Operations (AEDC/DOOP), Arnold Air Force Station,
Tennessee 37389. A copy of the final data is on file on
microfilm at AEDC.

2.0 APPARATUS

2.1 TEST FACILITY

The AEDC Propulsion Wind Tunnel (16T) is a variable
density, continuous-flow tunnel capable of being operated at
Mach numbers from 0.2 to 1.6 and stagnation pressures from
120 to 4000 psfa. The maximum attainable Mach number can |
vary slightly depending upon the tunnel pressure ratio it
requirements with a particular test installation. The
maximum stagnation pressure attainable is a function of Mach T




number and available electrical power, The tunnel stagnation
temperature can be varied from about 80 to 160°F depending .
upon the available cooling water temperature. The test section 5
is 16 ft square by 40 ft long and is enclosed by 60-deg
inclined-hole perforated walls of six~percent porosity. The
general arrangement of test section with the test article
installed is shown in Fig, 1. Additional information about
the tunnel, its capabilities and operating characteristics is
presented in Ref. 2,

2.2 TEST ARTICLE

The test article was a 1/24~-scale model of the F-111
aircraft equipped with Type II inlets (no splitter plates),
10-deg inlet spikes, and exit plugs in the flow-through ducts.
The aft fuselage and exhaust nozzles were modified to fit the
balance and sting support. The wings were swept to 26 deg
during the first half of the test and to 54 deg for the
remainder of the test. All control surfaces were fixed at
0-deg deflection. The model is shown in Fig, 2 and Ref. 1.

The model was supported by the pitch sector, auxiliary
pitch mechanism, and sting (Fig. 1). The sector has a pitch
capability of t11 deg and contains a roll mechanism with a
roll capability of 180 deg. Additional pitch capability of
-6 to 28 deg was provided by the auxiliary pitch mechanism.

2.3 INSTRUMENTATION
Model forces and moments were measured with a 6-component

internal strain-gage balance. Two base pressures were
measured by the facility digital pressure system,

3.0 TEST DESCRIPTION
3.1 TEST CONDITIONS AND PROCEDURES

Data were obtained at free-stream Mach numbers of 0,7,
0.8, 0.9, 0.95, 1.05, 1,1, 1.2, and 1.3 at a total pressure
of 1200 psfa and a limited amount of data at 2000 psfa. After
test conditions were established, the desired angles of attack
and sideslip were set automatically using online computer
facilities. The angle~-of-attack range was from -2 to 20 deg
at 0-deg sideslip and at sideslip angles from -10 to 10 deg
at constant angles of attack.

3.2 DATA REDUCTION TECHNIQUE
Balance measured forces and moments were corrected for

weight tares and reduced to cocfficient form with respect to
body and stability axis system. The reference areas, lengths,

..i;in...".l , —




and the moment reference center location are presented in
Table 1.

3.3 UNCERTAINTY OF MEASUREMENTS

Uncertainties (combinations of systematic and random
errors) of the basic tunnel parameters, shown in Fig. 3, were
estimated from repeat calibration of instrumentation and from
the repeatability and uniformity of the test section flow
during tunnel calibration. Uncertainties in the instrumenta-
tion systems were estimated from repeat calibration of the
systems against secondary standards whose uncertainties are
traceable to the National Bureau of Standards calibration
equipment. The instrument uncertainties are combined using
the Taylor series method of error propagation described in Ref.
3 to determine the uncertainties of the reduced parameters
shown in Table 2,

4.0 DATA PACKAGE PRESENTATION

A summary of the test matrix is presented in Table 3.
A sample of the tabulated data is presented in Table 4. The
parameters are defined in the Nomenclature. The final data
package includes one copy of the data, model installation
photographs, and one copy of this report, The data have been
retained at AEDC for analysis,
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Figure 3  gaimated uncertainties in wind tunnel parameters.
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Table 1

Reference Dimensions and Moment Reference Location

S = Wing area = 0.911 ft?2
b = Wing span = 2,625 ft
c = Model reference length = 0.377 ft

AB = Total model nozzle plug base area = 0.0317 ft2

Moment reference point: MS = 21,951, BL = 0, WL = 7,396

11




SISOy

Table

2

Uncertainty ot Measurements

1200 psf,

Uncertainty
PATEIRENE M = 0,70 M = 0.95 M = 1,30
a, deg 0,10 0,10 0.10
¢, deg 0.10 0.10 0,10
CDS 0.0048 0.0043 0.0033
Cy 0.0050 0.0035 0.0029
CL 0.0150 0.0102 0.0083
CLM 0.0064 0.0044 0.0037
CLNW 0.0006 0.0004 0.0004
CLLS 0.0006 0,0004 0.0003
Note: Uncertainties computed at o = 8 deg and PT =
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