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ABSTRACT

A propulsive wing/canard model has been tested at STOL operating conditions
in the NASA Langley Research Center 4 x 7 meter wind tunnel. Longitudinal
and lateral/directional aerodynamic characteristics were measured for
various flap deflections, angles of attack and sideslip, and blowing
coefficients. Testing was conducted for several model heights to determine
ground proximity effects on the aerodynamic characteristics. Flow field
surveys of local flow angles and velocities were performed behind both the
canard and the wing.

This report consists of two volumes. Volume I (NASA CR-178348) describes

the model, instrumentation, and test procedures; and includes an analysis
of the data. Volume II (NASA CR-178349) contains all of the test data in

three appendices. Appendix A presents tabulated six component force and
moment data, Appendix B presents tabulated wing pressure coefficients, and
Appendix C presents the flow field data.
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LISTOF SYMBOLS

Following is a list of computer generated expressions used in Volume II
to present the tabulated wind tunnel data.

Appendix A

RUN
PT
Q
ALPHA
BETA
REY NO
HEIGHT
CLIS
CDIS
CPMI S
CRMIS
CYMIS
CSFIS
CNFIB
CAFIB
CPMIB
CRMIB
CYMIB
CSFIB
CMUC
CMUW
CMUT
CLTR
CDTR
CMTR
HP

x}Y
Z
H
DELC
DELFC
DELFW
BN/BW
BN/BC
H/C
FRL

Tabulated Force Data

Test Run Number
Test Point Number

Dynamic Pressure
Model Angle of Attack
Model Angle of Sideslip
Reynolds Number
Height above Floor, Inches
Lift Coefficient, Stability Axis

Drag Coefficient, Stability Axis
Pitching Moment Coefficient, Stability Axis
Rolling Moment Coefficient, Stability Axis
Yawing Moment Coefficient, Stability Axis
Side Force Coefficient, Stability Axis
Normal Force Coefficient, Body Axis
Axial Force Coefficient, Body Axis
Pitching Moment Coefficient, Body Axis
Rolling Moment Coefficient, Body Axis
Yawing Moment Coefficient, Body Axis
Side Force Coefficient, Body Axis
Canard Blowing Coefficient
Wing Blowing Coefficient
Total (Canard + Wing) Blowing Coefficient
Thrust Removed Lift Coefficient
Thrust Removed Drag Coefficient
Thrust Removed Pitching Moment Coefficient
Probe Height above Ground, Inches

Probe Location Relative to Canard Nozzle, Inches

Height from Ground to FRL, Inches
Canard Deflection (Incidence), Degrees
Canard Flap Deflection, Degrees
Wing Flap Deflection, Degrees
Ratio of Nozzle Span to Surface Span, Wing
Ratio of Nozzle Span to Surface Span, Canard
Height Measured in Chord Lengths
Fuselage Reference Line

vi
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Appendix B

RUN
POINT
ALPHA
PSI
HEIGHT
X/C
BP

Appendix C

RUN
PT
ALPHA
BETA
HEIGHT
VT
ALP
BET

LIST OF SYMBOLS (Cont'd)

Tabulated Wing Pressure Data

Test Run Number
Test Point Number

Model Angle of Attack
Model Angle of Sideslip
Model Height Above Ground, Inches
Percent of Local Chord

Butt Plane Measured from Fuselage Mold Line

Tabulated F1ow Field Data

Test Run Number
Test Data Point Number
Angle of Attack
Angle of Sideslip
Height Above Ground
Velocity Feet/Second (Number denotes probe)
Local Angle of Attack at Probe
Local Angle of Sideslip at Probe
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SECTION 1.0

INTRODUCTION

This volume lists the conditions for all data runs performed (see
Tables I, 2, and 3) and tabulates the results obtained. These results
are tabulated in Appendices A, B, and C of this volume for force data,
wing surface pressure data, and flow field (rake survey) data. The
force data of Appendix A reflects the output from the 6-component
internal balance-converted into coefficient form. Figure I shows
the location of all wing surface tap locations used during the
generation of the Appendix B data; Figures 2, 3, and 4 describe
the flow field survey rake used during the acquisition of the
Appendix C _ow field data.



TABLE I PROPULSIVE WING TEST RUN SCHEDULE

R CONFIG
U
N

I00 B2CIW6V
101 B2CIW6V
102 B2CIWBV
103 B2CIW6V
104 B2CIW6V
105 B2CZW6V
106 B2CIW6V
107 B2C1W6V
108 B2C1W6V
109 B2WEV
110 B2W6V
111 B2W6V
112 B2W6V
113 B2W6V
114 B2W6V
115 B2W6V
116 B2W6V
117 B2W6V
118 B2W6
119 B2W6
120 B2W6
121 B2W6
122 B2W6
123 B2W6
124 B2W6
125 B2W6
126 B2W6
127 B2C1V
128 B2C1V
129 B2CIV
130 B2C1V
131 B2CIV
132 B2V
133 B2V
134 B2V
135 B2
136 B2
137 B2
138 B2
139 B2W6
140 B2W6
142 B2W6
143 B2W8
144 & 147
145
146
148 B2W8
149 B2W8
150 B2W8 ""
151 BEW8
152 B2W8
153 B2W8
154 B2W8
155 B2W8
156 B2W8
157 B2W8
158 B2W8

Q B A
E L
T P
A H

A

2.63 0
5.25 0
10.5 0
10.5 0
5.25 0

30 0
21 0

10.5 0
5.25 0

30 0
21 0

10.5 0
5.25 0

30 5
21 5

10.5 5
5..25 5

3O 0
21 0

10.5 0
5.25 0
30 5
21 5

10.5 5
5.25 5

30 0
21 0

10.5 0
5.25 0

30 0
30 A
3O 5
30 0
3O A
30 A
30 5

30 5

30 0
16.5 0
10.5 0
5.25 0
16.5 5
10.5 5
5.25 5

30 A
16.5 A
10.5 A
30 A

D D D B B C C H REMARKS
E E E N N M M /
L L L / / O U C
C F ¥ B B W C

C W W C

o o 1 1 o p -
0 0 1 1 0 0 -
0 0 1 1 0 0 -
0 0 1 1 1.0 0.5 -
0 0 1 1 2.0 1.0 -
0 "" 0 1 1 0 0 - REPEATOF RUN100
0 0 1 1 0.5 0.25 -
0 0 1 1 1.0 0.5 - REPEATOF RUN 103
0 0 1 1 2.0 1.0 - REPEATOF RUN 104

A 0
A 0
A 0
A 0
A 0
A 0
A 0
A 0
A 0

WT. TARE
A - - 0 I - 0 - -
A - - 0 I - 0.5 - -
A - - 0 1 - 1.0 - -
A - - 0 1 - 2.0 - -
A - - 0 I - 0 - -
A - - 0 i - 0.5 - -
A - - 0 I - 1.0 - -
A - - 0 1 - 2.0 - -

WT. TARE
A - - 0 I - 0 - -
A - - 0 1 - 0.5 - -
A - - 0 1 - 1.0 - -
A - - 0 I - 2.0 - -
A - - 0 1 - 0 - -
A - - 0 1 - 0.5 - -
A - - 0 1 - 1.0 - -
A - - 0 I - 2.0 - -

WT. TARE
A 0 0 - - 1 - 0 -
A 0 0 - - 1 - 0.25 -
A 0 0 - - I - 0.5 -
A 0 0 - - 1 - 1.0 -

WT. TARE
NO DATA
NO DATA

A - - 45 I - 0 - -
THRUST CALIBRATION
WT. TARE
NOZZLE CALIBRATION
A - - 45 1 - 0 - -
A - - 45 1 - 0.5 - -
A - - 45 1 - 1.0 - -
A - - 45 1 - 2.0 - -
A - - 45 i - 0.5 - -
A - - 45 1 - 1.0 - -
A - - 45 1 - 2.0 - -
0 - - 45 I '- 0 - -
0 - - 45 1 - 0.5 - -
0 - - 45 1 - 1.0 -
8 - - 45 I - 0 - -
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R CONFIG
U
N ,..

.+

159 B2W8
160 B2W6
161 B2W8
162 B2W8
163 B2WSV
164 B2WSV
165 B2WSV
166 B2WSV
167 B2WSV
168 B2W8V
169 B2WSV
170 B2WSV
171 B2WSV
172 B2WSV
173 B2W8V
174 B2W8V
175 B2W8V
176 B2W8V
177 B2WSV
178 B2WSV
179 B2WSV
180 B2WSV
181 B2C9WSV
182 B2CgWSV
183 B2cgwsv
184 B2C9WSV
185 B2cgwsv
186 B2CSW8V
187 B2CgWSV
188 B2cgwsv
189 B2CgWSV
190 & 191
192 B2C9WSV
193 B2cgw8v

194.__299w._sv
195 B2C9WSV
196 B2C9WSV
197 B2C9WSV
198 B2C9WSV
199 B2C9W8V
200 B2C9WSV
201 B2CPWSV
202 B2C9W8V
203 B2CgWSV
204 B2C9WSV
205 B2cgwsv
206 B2CgW8
207 B2cgw8
208 B2CgE8
209 B2C9W8
210 B2cgw8
211 B2C9W8
212 B2C9W8
213 B2cgw8
214 B2CSW8V
215 B2C9WSV
216 B2C9W8V

TABLE 1 PROPULSIVE WING TEST RUN SCHEDULE (Cont'd)

Q B A D D D B B C C H REM._.KS
E L E E E N N M M /
T P L L L / / U U C
A B C F Y B B W C

A C W W C

16.5 A 8 - - 45 1 - 0.5 - -
10.5 A 8 - - 45 1 - 1.0 - -
5.25 A 8 - - 45 I - 2.0 - -
5.25 A 0 - - 45 I - 2.0 - -
30 0 A - - 45 I - 0 - -
30 5 A - - • 45 I -. 0 - -
30 A 0 - - 45 I - 0 - -
30 A 8 - - 45 I - 0 - -

16.6 A 8 - - 45 I - 0.5 - -
16.6 A 0 - - 45 1 - 0.5 - -
16.6 5 A - - 45 I - 0.5 - -
16.6 0 A - - 45 1 - 0.5 - -
10.5 0 A - - 45 I - 1.0 - -
10.5 5 A - - 45 I - 1.0 - -
10.5 A 0 - - 45 I - 1.0 - -
I0.5 A 8 - - 45 I - 1.0 - -
5.25 A 8 - - 45 I - 2.0 - -
5.25 A 0 - - 45 1 - 2.0 - -
5.25 5 A - - 45 1 - 2.0 - -
5.25 0 A - - 45 1 - 2.0 - -
2.62 0 A - - 45 1 - 4.0 - -
I. 31 0 A - - 45 1 - 8.0 - -

WT. TARE
WT. TARE
NOZZLE THRUST CALIBRATION

30 0 A 0 45 45 I I 0 0
30 5 A 0 45 45 I I 0 0
30 A 0 0 45 45 I I 0 0
30 A 8 0 45 45 1 I 0 0
THRUST CALIBRATION
NOZZLE CALIBRATION
THRUST CALIBRATION
21 0 A 0 45 45

I0.5 0 A 0 45 45

5.25 0 A 0 45 45
2.62 0 A 0 45 "45

21 5 A 0 45 45
10.5 5 A 0 45 45
5.25 5 A 0 45 45
1.31 0 A 0 45 45
21 A 0 0 45 45
21 A 8 0 45 45

10.5 A 8 0 45 45
10.5 A 0 0 45 45
5.25 A 0 0 45 45
5.25 A 8 0 45 45
30 5 A 0 45 45
21 5 A 0 45 45

10.5 5 A 0 45 45
5.25 5 A 0 45 45
30 0 A 0 45 45
21 0 A 0 45 45

10.5 0 A 0 45 45
5.25 0 A 0 45 45
30 0 A 0 45 45

THRUST CALIERATION
30 0 A i0 45 45

I I 0.5 0.25 -
I I 1.0 0.50 -
I I 2.0 1.0 -
I 1 4.0 2.0 -
I I 0.5 0.25 -
1 1 1.0 0.5 -
i 1 2.0 1.0 -
I I 8.0 4.0 -

1 1 0.5 0.25 -
I I 0.5 0.25 -
1 1 1.0 0.5 -
I I 1.0 0.5 -
I I 2.0 1.0 -
I i 2.0 1.0 -
I i 0 0 -
I I 0.5 0.25 -
I 1 1.0 0.5 -
I 1 2.0 1.0 -
I 1 0 0 -
I I 0.5 0.25 -
1 1 1.0 0.5 -
i i 2.0 1.0 -
1 1 0 0 -

1 1 0 0 -



R CO NFIG
U
N

217 B2C9W8V
218 B2C9W8V
219 B2C9WSV
220 BEC9V
221 B2C9V
222 B2CgV
223 B2C9V
224 B2CSV
225 B2C9V
226 B2CgV
227 B2CgW8V
228 B2C9WSV
229 B2C9W8V
230 B2C9WSV
231 B2C9WSV
232 B2CgW8V
233 B2C9WSV
234 B2WSV
235 B2WSV
236 B2W8V
237 B2WSV
238 B2WSV
239 B2W8V
240 B2WSV
241 B2C9W8V
242 B2C9W8V
243 B2C9W8V
244 B2CgWSV
245 B2C9W8V
246 B2CgWSV
247 B2C9W8V
248 B2cgwsv
249 B2C9V
250 B2CgV
251 B2CgV
252 B2CSV
253 B2C9V
254 B2WSV
255 B2WSV
256 B2W8V
257 B2WSV
256 B2WSV
259 B2WSV
260 B2CSW8V
251 B2C9W8V
262 B2CSWSV
263 B2cgw8v
264 B2cgwsv
265 B2CgWSV
266 B2C9V
267 B2C9V
268 B2cgv
269 B2cgv
270 B2C9V
271 B2WSV
272 B2WSV
273 B2WSV

TABLE l PROPULSIVE WING TEST RUN SCHEDULE (Cont'd)

Q B A D D D B B C C H REMARKS
E L E E E N N M M /
T P L L L / / U U C
A E C F ¥ B B W C

A C W W C

21 0 A 10 45 45 1 I 0.5 0.25 -
10.5 0 A 10 45 45 1 1 1.0 0.5 -
5°25 0 A I0 45 45 1 1 2.0 1.0 -

THRUST CALIBRATION
30 0 A 0 45 - - 1 - 0 -
21 0 A 0 45 - - 1 - 0.25 -

10.5 0 A 0 45 - - 1 - 0.5 -
5.25 0 A 0 45 - - 1 - 1.0 -
2.62 0 A 0 45 - - 1 - 2.0 -
1.31 0 A 0 45 - - 1 - 4.0 -

WT. TARE
NOZZLE CALIBRATION
WT. TARE

30 0 A 0 45 30 1 1 0 0 -
21 0 A 0 45 30 1 1 0.5 0.25 -

10.5 0 A 0 45 30 1 1 1.0 0.5 -
5.25 0 A 0 45 30 1 1 1.0 2.0 -

NOZZLE CALIBRATION
30 0 A - - 30 1 - 0 - -
21 0 A - - 30 1 - O o5 - -

10.5 0 A - - 30 1 - 1.0 - -
5.25 0 A - - 30 1 - 2.0 - -
2.62 0 A - - 30 1 - 4.0 - -
1.31 0 A - - 30 1 - 8.0 - -

WT. TARE & NOZZLE CALIBRATION
THRUST CALIBRATION

30 0 A 0 30 30 1 1 0 0 -
21 0 A 0 30 30 1 1 0.5 0.25 -

10.5 0 A 0 30 30 1 1 1.0 0.5 -
5.25.0 A 0 30 30 1 1 2.0 1.0 -
2.62 0 A 0 30 30 1 1 4.0 2.0 -
1.31 0 A 0 30 30 1 1 6.0 4.0 -

30 0
21 0

10.5 0
5.25 0

30 0
21 0

10.5 0
5.25 0

WT TARE & NOZZLE CALIBRATION
A 0 30 - - 1 - 0 -
A 0 30 - - 1 - 0.25 -
A 0 30 - - 1 - 0.5 -
A 0 30 - - I - 1.0 -

NOZZLE CALIBRATION
WT. TARE & THRUST CALIBRATION

A - - 15 1 - 0 - -
A - - 15 1 - 0.5 - -
A - - 15 I - 1.0 - -
A - - 15 1 - 2.0 - -

NOZZLE CALIBRATION
WT. TARE

30 0 A 0 15 15 1 1 0 0 -
21 0 A 0 15 15 1 1 0.5 0.25 -

10.5 0 A 0 15 15 1 1 1.0 0.5 -
5.25 0 A 15 15 1 1 2.0 1.0 -

WT. TARE & THRUST CALIBRATION
30 0 A 0 15 - - 1 - 0 -
21 0 A 0 15 - - 1 - 0.25 -

10.5 0 A 0 15 - - 1 - 0.5 -
5.25 0 A 0 15 - - 1 - 1.0 -

WT. TARE & NOZZLE CALIBRATION
THRUST CALIBRATION

30 0 D - - 45 1/4 - 0 - -

4
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R CONFIG
U
N

W

274 B2WSV
275 B2WSV
276 B2WSV
277 B2WSV
278 B2WSV
279 B2WSV
280 B2WSV
281 B2W8V
282 B2WSV
283 B2WSV
284 B2WSV
285 B2WSV
286 B2W8V
287 B2W8V
288 B2W8V
289 B2W8
290 B2W8
291 B2W8
292 B2W8
293 B2W8
294 B2W8
295 B2W8
296 B2W8
297 B2W8
298 B2W8
299 B2WSV
300 B2WSV
301 B2WSV
302 B2WSV
303 B2WSV
304 B2W8V
305 B2WSV
306 B2W8V
307 B2W8V
308 B2C9W8V
309 B2C9WSV
310 B2cgwsv
311 B2CgWSV
312 B2C9WSV
313 B2C9W8V
314 B2CgWSV
315 B2C9W8V
316 B2C9W8V
317 B2C9W8V '"
318 B2C9W8V
319 B2W8V
320 B2W8V
321 B2W8V
322 B2WSV
323 B2WSV
324 B2WSV
325 B2WSV
326 B2WSV
327 B2W8V
328 B2WSV
329 B2WSV
330 B2W8V

TABLE 1 PROPULSIVE WING TEST RUN SCHEDULE (Cont'd)

Q B A D D D B B C C H REMARKS
E L E E E N N M M /
T P r. L L / / U U C
A H C F F B B W C

A C W W C

10 0 D - - 45 I/4 - 0.5 - -
5 0 D - - 45 I/4 - 1.0 - -

2.5 0 D - - 45 1/4 - 2.0 - -
2.5 5 D - - 45 1/4 - 2.0 - -

5 5 D - - 45 1/4 - 1.0 - -
10 5 D - - 45 i/4 - 0.5 - -
30 5 D - - 45 I/4 - 0 - -
30 0 D - - 45 I/4 - 0 - -
10 0 D - - 45 1/4 - 0.5 - -
10 5 D - - 45 I/4 - 0.5 - -
5 5 D - - 45 I/4 - 1.0 - -
5 0 D - - 45 1/4 - 1.0 - -

2.5 0 D - - 45 I/4 - 2.0 - -
2.5 5 D - - 45 I/4 - 2.0 - -

30 § D - - 45 I/4 - 0 - -
NOZZLE CALIBRATION
THRUST CALIBRATION

30 5 D - - 45 1/2 - 0 - -
30 0 D - - 45 1/2 - 0 - -
12 0 D - - 45 I/2 - 0.5 - -

6 0 D - - 45 1/2 - 1.0 - -
3 0 D - - 45 1/2 - 2.0 - -
3 5 D - - 45 1/2 - 2.0 - -
6 5 D - - 45 1/2 - 1.0 - -

12 5 D - - 45 1/2 - 0.5 - -
30 0 D - - 45 I/2 - 0 - -
30 5 D - - 45 1/2 - 0 - -
12 5 D - - 45 I/2 - 0.5 - -
6 5 D - - 45 1/2 - 1.0 - -
3 S D - - 45 I/2 - 2.0 - -

1.5 0 D - - 45 1/2 - 4.0 - -
3 0 D - - 45 I/2 - 2.0 - -
6 0 D - - 45 1/2 - 1.0 - -

12 0 D - - 45 1/2 - 0.5 - -
WT. TARE& NOZZLE CALIBRATION
THRUST CALIBRATION

30 0 D 45 0 45 1/2 1 0 0 -
30 S D 45 0 45 1/2 I 0 0 -
12 5 D 45 0 45 1/2 1 0.5 0.25 -
6 5 D 45 0 45 1/2 1 1.0 0.5 -
3 5 D 45 0 45 1/2 1 2.0 1.0 -

1.5 5 D 45 0 45 I/2 I 4.0 2.0 -
3 0 D 45 0 45 1/2 I 2.0 1.0 -
6 0 D 45 0 45 i/2 I 1.0 0.5 -

12 0 D 45 0 45 1/2 1 0.5 0.25 -
GROUND BELT CALIBRATION

12 0 0
12 5 8
12 0 0
12 5 8

6 5 8
6 0 0
6 0 0
3 0 0
3 5 8
6 5 8

12 5 8

- - 45 1/2 - 0 - A NOTE 1
- - 45 1/2 - 0 - A NOTE I
- - 45 i/2 - 0.5 - A NOTE 1
- - 45 1/2 - 0.5 - A NOTE I
- - 45 1/2 - 1.0 - A NOTE 1
- - 45 I/2 - 1.0 - A NOTE I
- - 45 1/2 - 1.0 - A NOTE 2
- - 45 I/2 - 2.0 - A NOTE 2
- - 45 1/2 - 2.0 - A NOTE 2
- - 45 1/2 - 1.0 - A NOTE 2
- - 45 1/2 - 0.5 - A NOTE 2



TABLE l PROPULSIVE WING TEST RUN SCHEDULE (Cont'd)

R
U
N

CONFIG Q B A D D D B B C C H REMARKS
E L E E E N N M M /
T P L L L / / U U C
A H C F F B B W C

A C W W C

331 B2WSV
332 B2WSV
333 B2W8V
334 B2WSV
335 B2WBV
336 B2W8V
337 B2WSV
338 B2W8V
339 B2W8V
340 B2WSV
341 B2WSV
342 B2W8V
343 B2W8V
344 B2WSV
345 B2W8V
346 B2WSV
347 B2WSV
348 B2WSV
349 B2W8V
350 B2WSV
351 B2WBV
352 B2WSV
353 B2WSV
354 B2W8V
355 B2W8V
356 B2WBV
357 B2WBV
356 B2WSV
359 B2W8V
360 B2WSV
361 B2W8V
362 B2W8V
363 B2W8V
364 B2W8V
365 B2W8V
366 B2WSV
367 B2W8V
368
369 B2C9WSV
370 B2C9WSV
371 B2CgWSV
372 B2C9W8V
373 B2C9WSV
374 B2C9W8V
375 B2C9WSV
379 B2CSWSV
380 B2C9WSV
361 B2C9W8V
382 B2C9W8V
383 B2C9W8V
387 B2C9WSV
366 B2C9W8V
289 B2C9WSV
390 B2cgv
391 B2C9V
392 B2C9V
393 B2C9V

12 0 0 - - 45 1/2 - 0.5 -
12 O O - - 45 1/2 - 0 -
12 5 8 - - 45 1/2 - 0 -
3___ ....p.....- - 45 IZ2 - 2.0 -

NOZZLE CALIBRATION
WEIGHT TARE & THRUST CALIBRATION

30 0 0 - - 45
21 0 0 - - 45

10.5 0 0 - - 45
5.25 0 0 - - 45
2.62 0 0 - - 45
1.31 0 0 - - 45
1.31 0 6 - - 45
2.62 0 8 - - 45
2.62 0 0 - - 45
5.25 0 0 - - 45
5.25 0 8 - - 45
5.25 5 8 - - 45
5.25 5 0 - - 45
10.5 5 0 - - 45
10.5 5 8 - - 45
10.5 0 8 - - 45
10.5 0 0 - - 45

21 0 0 - - 45
21 0 8 - - 45
21 5 8 - - 45
21 5 0 - - 45
30 5 0 - - 45
30 5 8 - - 45
30 0 8 - - 45
30 0 0 - - 45
30 0 E - - 45

16.6 0 E - - 45
10.5 0 E - - 45
5.25 0 E - - 45
1.31 0 E - - 45
2.62 0 E - - 45

1 - 0 -
1 - 0.5 -
I - 1.0 -
1 - 2.0 -
1 - 4.0 -
1 - 5.0 -
1 - 8.0 -
1 - 4.0 -
1 - 4.0 -
1 - 2.0 -
1 - 2.0 -
1 - 2.0 -
I - 2.0 -
1 - 1.0 -
1 - 1.0 -
1 - 1.0 -
I - 1.0 -
1 - 0.5 -
1 - 0.5 -
i - 0.5 -
1 - 0.5 -
1 - 0 -
1 - 0 -
1 - 0 -
1 - 0 -
1 - 0 -
1 - 0.5 -
1 - 1.0 -
1 - 2.0 -
1 - 8.0 -
1 - 4.0 -

THRUST CALIBRATION
30 0 E 0 45 45 I
21 0 E 0 45 45 1

10.5 0 E 0 45 45 1

A NOTE 2
A NOTE 2
A NOTE 2
A NOTE 1

A NOTE 3
A NOTE 3
A NOTE 3
A NOTE 3
A NOTE 3
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4
A NOTE 4

" REPEAT OF RUN 163
- REPEAT OF RUN 170
- REPEAT OF RUN 171
- REPEAT OF RUN 178
- REPEAT OF RUN 180
- REPEAT OF RUN 179

I 0 0 -
1 0.5 0.25 -
I 1.0 0.5 -

REPEAT OF RUN 184
REPEAT OF RUN 192
REPEAT OF RUN 193

5.25 0 E 0 45 45 I
2.62 0 E 0 45 45 I
1.31 0 E ' 0 45 45 I
30 0 0 0 45 45 I

2.62 0 0 0 45 45 1
I. 31 0 0 0 45 45 I
5.25 0 0 0 45 45 I
i0.5 0 0 0 45 45 I
21 0 0 0 45 45 1
21 0 B 0 45 45 1

I0.5 0 B 0 45 45 I
5.25 0 B 0 45 45 i

THRUST CALIBRATION
21 0 0 0 45 - -

I0.5 0 0 0 45 - -
5.25 0 0 0 45 - -

1 2.0 1.0 - • REPEAT OF RUN 194
I 4.0 2.0 -
I 8.0 4.0 -
I 0 0 A
I 4.0 2.0 A
I 8.0 4.0 A
I 2.0 1.0 A
1 1.0 0.5 A
1 0.5 0.25 A
1 0/.5 0.25 -
1 o/1 0.5 -
I 0/2 1.0 -

REPEAT OF RUN 195
REPEAT OF RUN 199
NOTE 4
NOTE 4
NOTE 4
NOTE 4
NOTE 4
NOTE 4
LATERAL
CQNTROL
NqTE 5

1 -- 0 --

1 - 0.5 -
1 - 1.0 -

RAKE LOC. I, NOTE 7
RAKE LOC. I, NOTE 7
RAKE LOC. I, NOTE 7

6
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394 B2cgv
395 B2C9V
396 B2C9V
397 B2CgV
398 B2C9V
399 B2cgv
400 B2C9V
401 B2CgV
402 B2cgv
403 B2cgv
404 B2cgv
405 B2CSV
406 B2C9V
407 B2C9V
408 B2CgV
409 B2C9V
410 B2cgv
411 B2cgv
412 B2C9V
413 B2CgV
415 B2cgv
416 B2CgV
417 B2C9V
418 B2cgv
419 B2C9V
420 B2CgV
421 B2CgV
422 B2CgV
423 B2C9V
424 B2cgv
425 B2C9V
426 B2C9V
427 B2C9V
428 B2CgV
429 B2C9V
430 B2cgv
431 BECgV
432 B2CgV
433 B2C9V
434 B2C9V
435 B2C9V
436 B2cgv

NOTES:

1.

2.

3.

4.

5.

6.

7.

TABLE 1 PROPULSIVE WING TEST RUN SCHEDULE

Q B A D D D B B C C H

E L E E E N N M M /
T P L L L / / U U C
A H C Y F B B W C

A C W W C

(Cont'd)

REHARKS

21 0 0 0 45 - - I - 0 -
21 0 0 0 45 - - i - 0 -

10.5 0 0 0 45 - - I - 0.5 -
5.25 0 0 0 45 - - 1 - 1.0 -

BALANCE CHECK
21 0 0 0 45 - - 1 - 0 -

10.5 0 0 0 45 - - 1 - 0.5 -
5.25 0 0 0 45 - - I - 1.0 -
21 0 0 0 45 - - I - 0 -

10.5 0 0 0 45 - - i - 0.5 -
5.25 0 0 0 45 - - i - 1.0 -
V 0 0 0 45 - - I - 0 -

DISCARDED
NOZZLE CALIBRATION
DISCARDED

21 0 0 0 0 - - I - 0 -
THRUST CALIBRATION

10.5 0 0 0 0 - - I - 0.5 -
5.25 0 0 0 0 - - 1 - 1.0 -

V 0 0 0 0 - - 1 - 0 -
V 0 0 0 0 - - 1 - 0 -
21 0 0 0 0 - - 1 - 0 -

10.5 0 0 0 0 - - 1 - 0.5 -
5.25 0 0 0 0 - - I - 1.0 -

V 0 0 0 0 - - 1 - 0 -
21 0 0 0 0 - - 1 - 0 -

10.5 0 0 0 0 - - 1 - 0.5 -
5.25 0 0 0 0 - - 1 - 1.0 -
V 0 0 0 0 - - I - 0 -
21 0 0 0 0 - - 1 - 0 -

10.5 0 0 0 0 - - I - 0.5 -
5.25 0 0 0 0 - - 1 - 1.0 -
V 0 0 0 0 - - I - 0 -
21 0 0 0 0 - - 1 - 0 -

10.5 0 0 0 0 - - 1 - 0.5 -
5.25 0 0 0 0 - - I - 1.0 -

V 0 0 0 0 - - I - 0 -
21 0 0 0 0 - - 1 0 -

10.5 0 0 0 0 - - 1 0.5
5.25 0 0 0 0 - - 1 1.0

BALANCE CHECK PITCH
BALANCE CHECK YAW

RAKE LOC. 2, NOTE 7
REPEAT OF RUN 394
I_.KE LOC. 2, NOTE 7
RAKE LOC. 2, NOTE 7

RAKE LOC. 3, NOTE 7
RAKE LOC. 3, NOTE 7
RAKE LOC. 3, NOTE 7
RAKE LOC. 4, NOTE 7
RAKE LOC. 4, NOTE 7
RAKE LOC. 4, NOTE 7
NOTE 6

RAKE LOC. 6, NOTE-7

RAKE LOC. 6, NOTE 7
RAKE LOC. 6, NOTE 7
RAKE LOC. 6, NOTE 7
RAKE LOC. 8, NOTE 7
RAKE LOC. 8, NOTE 7
RAKE LOC. 8, NOTE 7
RAKE LOC. 8, NOTE 7
RAKE LOC. 7, NOTE 7
RAKE LOC. 7, NOTE 7
RAKE LOC. 7, NOTE 7
RAKE LOC. 7, NOTE 7
RAKE LOC. 5, NOTE 7
RAKE'LOC. 5. NOTE 7
RAKE LOC. 5, NOTE 7
RAKE LOC. 5, NnTE 7
RAKE LOC. 9, NOTE 7
RAKE LOC. 9, NOTE 7
RAKE LOC. 9, NOTE 7
RAKE LOC. 9, NOTE 7
RAKE LOC. IO,NP.TE 7
RAKE LOC. IO,NOTE 7
RAKE LOC. IO,NOTE 7
RAKE LOC. 10, NOTE 7

GROUND BELT VELOCITY IS EQUAL TO FREE STREAM VELOCITY BOUNDARY LAYER SUCTION IS ON

GROUND BELT VELOCITY IS ZERO BOUNDARY LAYER SUCTION IS ON

GROUNDBELT VELOCITY IS ZERO BOUNDARYLAYER SUCTION IS OFF

GROUNDBELT VELOCITY IS ZERO BOUNDARYLAYER SUCTION IS ON

RIGHT HANDWING BLOWINGCOEFFICIENT IS ZERO

MODEL LOWEREDFOR RAKE ZERO. USE AS RAKE CALIBRATION ANGLES FOR CLEAN TUNNEL.
RUNS 405, 413, 415, 419, 420, 427, AND 431

REFER TO TABLE 3 FOR SPECIFIC RAKELOCATIONS



TABLE 2 RANGE OF VARIABLES FOR RUN SCHEDULE

• ALPHA RANGES

A -2, O, 2, 4, 6, 8, lO, 12, 14, 16, 18, 20, 22
B O, 4, 12

• BETA RANGE

A -15, -lO, -6, -4, -2, O, 2, 4, 6, 8, lO, 15

• H/C RANGE

A 0.5, l.O, 2.0, FREE AIR

• Q RANGE

V 5.25, I0.5, 21
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TABLE 3 SUR_EY RAKE LOCATIONS

SURVEY RAKE LOCATION HP INCHES XO INCHES Y INCHES

1

2

3

4

5

6

7

8

9

lO

66

66

66.6

66.6

67.1

66.6

66

65.5

67

66.5

19

19

51

51

Ig

51

Ig

51

II

II

3

Ig

19

5

3

5

17

19

3

17

I
I
I

1

I

I
I

ao

b.

C.

X = XO + (Hmodel + 3 - HP) sin 7.25 deg.

Probes are 2 inches apart. Seven probes on the rake.

Z = Hmodel + 3 - HP positive when probe is below model

9
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16

WING STATIC PRESSURETAP LOCATIONS

Yw (Distance to Root Chord)

% 2 5 12 16 22
Chord Up Lwr Up Lwr Up Lwr Up Lwr Up Lwr

0 L.E. L.E. L.E. L.E. L.E.
Z.5 X X X X X X X X X X

5 X X X X X X X X X X
10 X X X X X X X X X X
15 X X X X x
24 X X X X X X X X X X
33 X X X X X X X X X X
54 X X X X X X X X X X
65 X X ! X X X

73.5 X I X X X X
78.5 X X I X X X
79.5 X ! i X ! X X X
80.5 X X X X X
81.25 X X X x X

82 X X X X X
84 X X X X X X X X X X
87 X X X X X
89 X X X X X
93 X X X X
96 X X X X X X X X X

100 T.E. T.E. T.E T.E T.E

Figure l Wing Surface Pressure Tap Locations
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X

FRI

H HP

X = Xo + (H-HP +3) sin 7.25

--{_
2" (TYPICAL)

Figure 2 Location of Flow Field Survey Rake with Respect to Model
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Figure 3 Profile View of Model with Survey Rake in Vertical

Position Aft of Trailing Edge of Wing Flap

12

I

I

i

i

!

i

I



I
I
l

ORIGI_,L _c_" _

i_ POOR QU;/,L__

I

I
I

I
I

Figure 4 Nose-On View of Model with Survey Rake in Horizontal
Position Aft of Trailing Edge of Canard Flap
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APPENDIX B

TABULATED WING PRESSURE DATA
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