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PRIEFACE

Wind tunnel calibration of the Air Force Flight Test Center (AFFTC)
noseboom instrumentation unit (NBIU) was undertaken as part of a joint
USAF/NASA research program called the Transonic Aircraft Technology (TACT)
program. The wind tunnel test was planned and supported by numerous
individuals from NASA/Dryden Flight Research Center (NASA/DFRC) and NASA/
Ames Research Center (NASA/ARC) as well as AFFTC. The test was conducted
by personnel from NASA/ARC who obtained the data and applied normal wind
tunnel corrections. Since the purpose of the calibration was TACT project
support, no formal report was written, and data was transferred informally
to project personnel from AFFTC and NASA/DFRC. The data was transmitted
as "preliminary and subject to further checks" and there is no intent by
the authors or any of the involved organizations to upgrade the status of
this data. The digital data is summarized in this memorandum as a means
of preserving and disseminating the data for those whose knowledge of the
test hardware, test facility, and use of this type of data will allow
meaningful interpretation and use.
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LIST OF COMPUTER SYMBOLS AND ABBREVIATIONS
DESCRIPTION

ITEM SYMBOLS UNITS

ALPHA NBIU true angle of attack deg

ALFAV NBIU indicated angle of attack deg

BETA NBIU true angle of sideslip deg

BETAV NBIU indicated angle of sideslip deg

CONF configuration number

i, 11- x 11-foot wind tunnel, roll angle 00

2, 11- x 11-foot wind tunnel, roll angle 1800

3, 11- x 11-foot wind tunnel, roll angle 900

4, 11- x 11-foot wind tunnel, roll angle 2700

5, 11- x 11-foot wind tunnel, roll angle 00

(model/sting alignment recomputed)

7, 9- x 7-foot wind tunnel, roll angle 900

8, 9- x 7-foot wind tunnel, roll angle 2700

9, 9- x 7-foot wind tunnel, roll angle 1800

10, 9- x 7-foot wind tunnel, roll angle 00

DALPHA angle of attack error, DALPHA=ALPHA-ALFAV deg

DBETA angle of sideslip error, DBETA=BETA-BETAV deg

MREF reference Mach number

M8 freestream Mach number based on wind
tunnel calibration

NAL nominal NBIU angle of attack deg
(added by AFFTC for quick reference)

NBT nominal NBIU angle of sideslip deg
(added by AFFTC for quick reference)

PHI roll angle code

0, roll angle 00

1, roll angle 1800
10, roll angle 900

11, roll angle 1700

aft
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LIST OF COMPUTER SYMBOLS AND ASSREVIATIONS (CONCLUDED)

ITEM DESCRIPTION UNITS

PT8 freestream total pressure IN HG

RECORD data processing record number

REYN unit Reynold number x 10- 6 /ft

RUN run number

TTSF freestream total temperature deg F

ABBREVIATIONS

AFFTC Air Force Flight Test Center

NASA/ARC NASA/Ames Research Center

NASA/DFRC NASA/Dryden Flight Research Center

NBIU noseboom instrumentation unit

TACT Transonic Aircraft Technology
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DISCUSSION

The Air Force Flight Test Center (AFFTC) noseboom instrumentation
unit (NBIU) was tested in the NASA/Ames Research Center (NASA/ARC) Unitary
facility as part of the Transonic Aircraft Technology (TACT) program.
The test was conducted by NASA/ARC, Aeronautics Division, Experimental
Investigation Branch as test number 11/97-731 between February 25, 1973,
and March 12, 1973. Notes, installation photographs, and schlieren photo-
graphs of the test were transmitted shortly after the test to AFFTC and
NASA/Dryden Flight Research Center (NASA/DFRC). Digital data containing
final corrections were transmitted to AFFTC and subsequently to NASA/DFRC
on two reels of magnetic tape numbered 11-731-PHl-RI (Copy 1) and 97-731-
PHl-Rl (Copy 1) on or about May 1, 1973. A letter report containing the
notation and data identification, key to configurations, key to installation
photographs, and run schedule completed data transmittal on October 29, 1973.
The results of this test are "preliminary and subject to further check"
as specified by NASA/ARC. Data consistency and comparisons with flight
acquired data, however, have given us confidence that all but a few runs
were valid for the purposes of this memorandum.

Volume II of this report is a summary of the NASA/ARC data used in
analysis and interpretation of the wind tunnel test and development of the
NBIU calibration for angle of attack and angle of sideslip. Table 1 is the
run schedule for the 11- x 11-foot wind tunnel tests and Table 2 is the run
schedule for the 9- x 7-foot wind tunnel tests. These tables concisely
present the data which was obtained and available for analysis. Figure 1
is a listing of the digital data from the 11- x 11-foot wind tunnel tests
and figure 2 is a listing from the 9- x 7-foot wind tunnel tests. The
scope of the data in both figures has been reduced to include only those
parameters dealing with test conditions, angle of attack, and angle of
sideslip; pressure and pitot-static data is not presented. Although the
scope of data has been reduced and the data reformatted, the data values
presented are those received from NASA/ARC. The data in figures 1 and 2
has also been reordered to facilitate data retrieval. The data was ordered
in ascending Mach number with each Mach grouping ordered in ascending run
number.

A thorough check of the flow angularity corrections applied to the
data was made prior to development of the NBIU calibration. A discussion
of the flow angularity correction and the check plots for this set of
data are presented in Appendix A of Volume II.

7!
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TABLE 1
11- X 11-03T WIND TUNNEL RUN SCHEDULE

RUN M8 ALPHA SCHEDULE BETA SCHEDULE CONF PT8

1 0.60 E 0 1 21.63
2 060 0 H 1 21.63
3 0.80 E 0 1 14.90
4 0.80 0 H 1 14o90
5 0.90 E 0 1 13.06
6 0.90 0 H 1 13.06
7 0.95 E 0 1 12.04
a 0.95 0 H 1 12.04
9 1005 E 0 1 17o96

10 1.05 0 H 1 17.96
11 1.10 E 0 1 18.98
12 1.10 3 H 1 18.98
13 1.20 E 0 1 21.63
14 1.20 0 H 1 21.63
15 0.95 E 0 1 12.04
16 1.30 E 0 1 24.90
17 1.30 0 -290,2,4 1 24.90
18 1.30 E 0 1 15.51
19 1.30 0 H 1 24.90
zo l40 E 0 1 28.57
21 1.40 E 0 1 28.57
22 0.90 E 0 1 38.98
23 0.90 E 0 1 23.27
24 0.410 E 0 1 23.06
25 0.40 0 H 1 23.06
26 0.60 E 0 Z 21.63
27 060 0 -H 2 21963
28 0.80 E 0 2 14.90
29 0080 0 -H 2 14.90
30 0.90 E 0 2 13.06
31 0.90 0 -H 2 13.06
32 0.95 E 0 2 12.04
33 0.95 0 -H 2 12.04
34 1.05 E 0 2 17.96
35 1005 0 -H 2 17.96

.3 110 E 0 2 18.98

E= ALPHA - -39-29-10919294

H: BETA - -2,092,4,0,810,12

-'. ' ,..- ,. --- e~k.. __ . ... .- , ". ' L .. .--, " '-'. ,. -. ! : . .. .. .



TABLE I (CUNTINUED)
11- X LL-;UOT WINO TUNNEL RUN SCHEDULE

RUN "a ALPHA SCHEDULE BETA SCHEDULE CONF PT8

37 1.10 0 -H 2 18.98
38 1020 E 0 2 Z1.63
39 1.20 0 -H 2 21.63
40 L.30 E 0 2 24.90
41 1.30 0 -H 2 24.90
42 1.40 E 0 2 28.57
43 1.30 E 0 z 15.51
44 0.90 E 0 2 38.98
45 0.40 E 0 z Z3.06
46 0.40 0 -H 2 23.06
47 0.60 E 0 2 21.b3
48 0.60 0 H 3 21.63
49 1.30 0 H 3 15.51
50 1.30 0 H 3 24.90
51 1.20 0 H 3 21.63
52 1.10 0 H 3 18.98
53 1.05 0 H 3 17.96
54 0.95 0 H 3 12.04
55 0.90 0 H 3 13.06
56 0.80 0 H 3 14.90
57 0.60 0 H 3 21.63
58 0.40 0 H 3 23.06
59 0.60 0 -H 4 ZI.b3
60 0.80 0 -H 4 14.90
61 1.30 0 -H 4 24.90
62 130 0 -H 4 15.51
63 1,20 0 -H 4 21.63
64 1.10 0 -H 4 16.98
65 1.05 0 -H 4 17.96
66 0.95 0 -H 4 12.04
67 0.90 0 -H 4 13.06
68 0.40 0 -H 4 23.06
69 0.60 0 -H 4 21.63
70 0.60 0 -H 4 21.63
71 0.60 0 -10 4 21.63
72 1.30 At 18,Z0 22925 0 5 15.51

A: ALPHA a -3-2,-ltOel2,t6b8lO,,12,1416

E: ALPHA I -39-29-190919291

H: BETA In -2909294,6,810912

10
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TABLE I (CONTINUEO)
11- X 11-FOOT ilNO TUNNEL RUN SCHEOULE

RUN N ALPHA SCIEDULE BETA SCHEDULE CONF PT8

13 L.20 A,18ZO,2Z925 0 5 21.6b3
7i 1.10 A18 12 0i2225 0 5 18.98

75 L.05 AvL8 20 22 25 0 5 17.96

76 0.95 A18 2 0 22 5 0 5 1Z.04
77 0.90 At,8920,22925 0 5 13.06
78 0.80 A18920922,25 0 5 14.90
79 0.60 A189Z0,22925 0 5 21.63
80 0.40 At,1820,22,25 0 5 23.06
81 0.90 E94,5,6 0 5 13.06

82 0.90 0 H 5 13.06
83 0.90 1 H 5 13.06
84 0.90 2 H 5 13.06
85 0.90 4 H 5 13.06
86 0.90 6 H 5 13.06
87 0.90 -1 H 5 13.0b

88 0.90 -2 H 5 13.06

89 0.90 8 H 5 L3.06
90 0.90 10 H 5 13.06

91 0.90 12 H 5 13.06

92 0.90 Lit H 5 13.06
93 0.90 16 H 5 13.06
94 0.90 18 H 5 13.06

95 0.90 20 H 5 13.06
96 0.90 Z2 H 5 13.06
97 0.90 -2,02,4 0 5 13.06

98 0.95 -2,0,2,4 0 5 12.04
99 0.95 22 H 5 12.04

100 0.95 20 H 5 12.0.
Lot 0.95 18 H 5 12.0.
102 0.95 16 H 5 12.04

103 0.95 14 H 5 12.04
104 0.95 12 H 5 12.04
L05 0.95 10 H 5 12.04
L06 0.95 8 H 5 12.04
107 0.95 -2,0,2,4 0 5 12.04

108 0.95 6 H 5 12.04
----- ----------------------- ---------------------------

A: ALPHA - -3t-2,-Lt01 0 2468,lIOtLt4tl6

E: ALPHA - -3,-2,-1,0912.t4

H: BETA - -2,0,2t4,6,8,1012

"- 11



TABLE I (CONTINUED)
11- X L1-FOOT WINO TUNNEL RUN SCHEDULE

RUN 118 ALPrA SCHEDULE BETA SCHEDULE CONF PT8

109 0.95 4 H 5 12.04
110 0.95 2 H 5 12004
111 0.95 1 H 5 12004
112 0.95 0 H 5 12004
113 0.95 -1 H 5 12.04
LL4 0.95 -Z H 5 12.04
115 0.95 -Z,OZ,4 0 5 12.04
L16 0.80 -2,0,24 0 5 1090
117 0.80 22 H 5 14.90
118 0.80 z0 K 5 1.90
119 0080 18 H 5 14.90
120 0.80 16 H 5 14e90
121 0.80 14 H 5 14.90
L22 0.80 12 H 5 14. 90
123 0.80 10 H 5 14o90
L24 0.80 8 H 5 14.90
125 0.80 6 H 5 14.90

. L26 0.80 4 H 5 14.90
L27 ObO z H 5 14.90
128 0,80 1 H 5 14090
L29 0.80 0 H 5 14.90
130 0.80 -1 H 5 14.90
131 0.80 -Z H 5 14.90
132 0.80 -2,0,2,4 0 5 14.o90
133 0.60 -2,0,2,4 0 5 21.63
134 0.60 zz H 5 21.63
135 0s60 20 H 5 21.63
136 0.60 18 H 5 21.63
137 0.60 16 H 5 21.63
138 0.60 14 H 5 Z.63
139 0.60 12 H 5 21.63
140 0.60 10 H 5 21.63
141 0.60 8 H 5 2163
142 0.60 6 H 5 Z1.63
143 0.60 4 H 5 21.63
144 0.60 2 H 5 21.63

H: BETA " -290,2,4,6,8,LOP12

12



TABLE I (CONTINUED)
11- X 11-=00T WIND TUNNEL RUN SCHEDULE

RUN me ALPHA SCF4EDULE BETA SCHEDULE COPIF PTO

L45 0.60 1 H 5 21.63
146 0.60 0 H 5 21.63
14#7 0.60 -1 H 5 219b3
14#8 0.60 -Z H 5 21.63
149 0.60 -2,D,2,4 0 5 21.63

150 0.40 -0124 0 5 23.06
152 0.40 21 H 5 23.06
153 0.40 20 H 5 23.06
154 0.40 10 H 5 23.06
155 0.40 to H 5 23.06
156 0.40 14 H 5 23s06
157 0.40 12 H 5 23.06
L58 0.40 10 H 5 23.06
159 0040 80 H 5 23.06
160 0.40 6 H 5 23e0b
161 0.40 2 H 5 23.06
162 0.40 1 H 5 23.06
163 0.40 0 H 5 23.06
L3 0.40 01 H 5 23906
165 0.40 -2 H 5 23.06

1.66 0940 -2,0,2,4 0 5 23.06
167 K 0 0 5 20000
168 1.05 -2,0,2,4 0 5 17.96
169 1.05 22 H 5 11.96
170 Loo5 20 H 5 17.9b
171 1.05 LB H 5 17996
L72 1005 1.6 H 5 17.96
173 1.05 14 H 5 17.96
174, 1.05 12 H 5 11.96
175 1.05 10 H 5 17.96
176 1.05 8 H 5 17.96
177 1.05 6 H 5 11.96
178 1.05 4 H 5 17.96
179 1.05 2 H 5 17.96
Igo8 1.05 1 H 5 17.96

H: BETA - -2,90920#9698,10912

K: MACH - 0.40,0.50,0.60,0.70,0.80,0.85,0.o875,0.90,0.92,0.93,
PT8 - 17.2,16.9,15.7, 14.4,13.2,12.5,12.10,11.8,11.6,11.4,

MACH a 0.9490.9590996,0.97,0.9890999,1.00,1.O1,1.0z, 1.03,
Pra - li 3911929 11.1,11.0,10*8,10.1,10 *b,10.5910.39 1o2

MACH a 1.05,1.07,1.10,1.15,1.20,1.25,1.30
PT8 - 10.0,9o70,9.40,8.80,8.24,7.72,7.22

13



TABLE I (CONTINUED)
11- X 1L-FOOT WIND TUNNEL RUN SCHEDULE

RUN Na ALPHA SCHEDULE BETA SCHEDULE CONF PTd

11 1.0S 0 H 5 17.9b
182 1.05 -1 H 5 17.96
183 1.05 -2 H 5 1796
L84 L.05 -2,09ZP4 0 5 1796
165 L.30 -2,0,2,4 0 5 24.90
186 1.30 zz H 5 2 .90
187 1.30 20 H 5 24.90
186 1.30 18 H 5 24.90
189 130 16 H 5 24.*90
190 1.30 14 H 5 24.90
191 1.30 12 H 5 24.90
192 1.30 10 H 5 24.90
193 1.30 a H 5 24.90
194 1.30 6 H 5 24.90
195 1.30 4 H 5 24.90
196 1.30 2 H 5 24.90
197 1.30 1 H 5 24.90
198 1.30 0 H 5 24e90
199 1.30 -1 H 5 24.90
200 1.30 -2 H 5 24.90
201 1,30 -2 09294 0 5 24.90
202 1.30 E9698910912 0 5 57.14
203 1.20 -2909Z94 0 5 21.63
204 1.20 22 H 5 21.63
205 3.20 20 H 5 21.63
206 1.20 18 H 5 21.63
207 1020 16 H 5 21o63
208 1.20 L4 H 5 21o63
209 1.20 12 H 5 21.63
210 1.20 10 H 5 21.63
211 1.20 8 H 5 21.b3
212 1.20 6 H 5 21.63
213 1.20 4 H 5 21.63
214 1.20 2 H 5 21.63
215 1920 1 H 5 21.63
216 1e20 0 H 5 23.63

E: ALPHA - -39-29-19091929t

H: BETA - -2,0,2,4,6,8,10,12

14



TABLE I (CUNCLUDED)
11- X 11-FOOT WIND TUNNEL RUN SCHEDULE

RUN As ALPHA SCHEDULE BETA SCHEDULE CONF PT8

217 1.20 -1 H 5 21.63
218 1.20 -Z H 5 21.63
219 1.20 -Z,0,2,4 0 5 21.63
220 1.10 -2909294 0 5 18.98
221 1.10 22 H 5 18.98
222 1.10 20 H 5 18.98
223 1.10 18 H 5 18.98
224 1.10 16 H 5 18.98
225 1.10 1i H 5 18,98
226 1.10 12 H 5 18.98
227 1.10 10 H 5 18.98
228 1.10 8 H 5 18.98
229 1.10 6 H 5 18.98
230 1.10 4 H 5 18.98
231 1.10 z H 5 18.98
232 1.10 1 H 5 18.98
233 1.10 0 H 5 18.98
234 1.10 -1 H 5 18.98
235 1.10 -Z H 5 18.98
Z3b 1.10 -20,2,4 0 5 18.98
237 1.40 E,69810 0 5 28.57
238 1.30 E,0,810 0 5 15.1
239 0.90 E9b,810 0 5 38.98
240 0.90 E9698910 0 5 23.27
241 0.95 0 H 5 12.04
242 0.80 0 H 5 14.90
243 0.80 a H 5 14.90
244 0.80 6 H 5 14.90
245 0.60 4 H 5 14.90
246 0.80 2 H 5 14.90
247 0.80 L H 5 14.90
248 0.80 -1 H 5 14.90
249 0.80 -2 H 5 14.90
250 0.80 -200,2,4 0 5 14.90
251 0.95 8 H 5 12.04
252 0.40 8 H 5 23.06

E: ALPHA - -39-2#-19091294

H: BETA - -Z 0,9,b4 6l8,1 12

15i '-- ---i,
. . . . . .. . . . . . . . . . . . . . . . . .



TABLE 
2

9- X 7-FOOT MIND TUNNEL RUN SCHEDULE

RUN ma ALPHA SCHEDULE BETA SCHEDULE CONF PTO
- - ------------

301 1.55 .1 -49H 7 3000
302 1.89 e1 -49H 7 36.90
303 2.07 .6 -49H 7 39.65
304 2.28 .6 -49H 7 42.00
305 2.56 .4 -4,H 7 41.10
306 1.55 -.2 49-H 8 30.00
307 169 -.3 49-H 8 36.90
308 2.08 -97 49-H 8 39.65
309 2.28 -08 4,p-H 8 42.00
310 2e56 -.2 ,-H 8 41.10
311 L L .1 8 37.00
312 2.56 *1 -o3 9 24.45
313 2o56 .1 -93 9 24.45
314 2.56 e1 -.3 9 24.45
315 2.56 o1 -.3 9 24.45
316 2.56 E -.2 9 23.-0
317 1.55 E 02 9 30e00
318 1.89 E o3 9 36.90
319 1089 0 -H 9 36.90
320 1.55 -.2 -H 9 30.00
321 2.08 E .7 9 39o65
322 2.08 -02 -H 9 39.65
323 2028 E ,8 9 42.00
324 2,28 -. 1 -H 9 42.00
325 2.56 E -. 2 9 41.10
326 2.56 -.1 -H 9 41.10
327 2o56 el -.2 9 41.10
328 2.56 .1 -.2 9 41.10
329 1.73 E .1 9 29.00
330 1.55 A 0 10 30.00
331 1.55 0 H 10 30.00
332 1.89 A -. 1 10 36.90
333 1.89 0 H 10 36.90
334 2.08 A -e5 10 39.65
335 2.08 0 H 10 39.65
336 2.28 A -*6 LO 42.00

A: ALPHA - -3,-2,-10 012,4,6,8,10912914916

Es ALPHA a -3,-2,-1,0,1,2,4

H: BETA - -2,0,2,4,b,8,1012

L= MACH - 1.96,98p,198l,98q,208
ALPHA - -.5 1.5, 3.6, 5.8, -e7
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TABLE 2 (CONTINUED)
9- X 7-FOOT WIND TUNNEL RUN SCHEDULE

RUN me ALPHA SCHEDULE BETA SCHEDULE CONF PT8

337 2.28 0 H LO 42.00
338 2.56 A .4 1O 41.10
339 2956 a H LO 41.10
340 2.39 E9698910 *1 10 39.90
341 1.73 E,6989L0 .L 10 29.00
342 T -.2 -02 10 29.00
343 1.55 E 0 1O 30.00
344 1.55 16 H 10 30.00
345 1055 14 H 10 30.00
346 1055 12 H 10 300U0
347 1.55 LO H 10 30.00
348 1.55 8 H 10 30.00
349 1.55 6 H 10 30.00
350 1055 4 H 10 3000
351 1.55 2 H 10 30.00
352 1.55 1 H 10 30.00
353 1.55 0 H 10 3000
354 1.55 -1 H 10 30900
355 1.55 -2 H 10 30.00
356 1.55 E 0 10 3000
357 1.89 E -01 10 36.90
358 1.89 16 H 10 36.90
359 1689 14 H LO 36.90
360 Lo8v 12 H LO 36.90
361 1.89 10 H 10 36.90
362 1089 a H 10 36.90
363 1.89 6 H 10 36.90
364 1.89 4 H 10 36.90
365 1089 2 H 10 36.90
366 1689 1 H LO 36.90
367 1.89 0 H 10 36.90
368 1.89 -1 H 10 36.90
369 1o89 -2 H 10 36.90
370 1.89 E -. 1 10 36.90
371 2008 E -05 10 39.65
372 2.08 16 H LO 39.65

A: ALPHA - -3,-2,-1,O,1,Z,46,8,10,12,14,16

E: ALPHA - -39-29-190PL9294

H: BETA - -2,O2,4 ,b8,10912

T: MACH - 1.551.073,177,1.8ll.85.lBbl,87l.8StL.3991.949
1.98,Z.8,2.28,2.39,2.56
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FAILE 2 (CONCLUDEDI
9- X 7-FOOT MIND TUNNEL RUN SCHEDULE

RUN no ALPHA SCHEDULE BETA SCHEDULE CONF PTO

373 2.00 14 H L0 39.65
374 2008 12 H L0 39.65
375 2.08 10 H 10 39.65
376 2.08 8 H 10 39.65
377 2008 6 H LO 39.65
378 2.08 41 H 10 39.65
379 2008 2 H 10 39.65
380 2.08 1 H 10 39.65
381 2o08 0 H 10 39.65
382 2.08 -1 H 10 39o65
383 2.08 -2 H 10 39965
384 2.08 E -05 10 39.65
385 U -.2 -o2 10 30.00
386 2.56 16 H 10 41.10
387 2o56 L2 H 10 41.10
388 2.56 8 H L0 41.10
389 2.56 4 H 10 41.10
390 2.56 2 H 10 41.10
391 2s56 -L H 10 41.10
392 2.56 -2 H LO 41100
393 2.56 E 04 10 41.10
394 2028 L6 H 10 42000
395 2.28 12 H 10 42000
396 2o28 a H 10 4200
397 2.28 4 H L0 42000
398 2.28 2 H 10 42000
399 2.28 E -o6 10 42000
400 w -. 1 w LO 30.00
401 1.51 Eb,8L 10,12 0 10 13.85

Es ALPHA - -3,-2,-10,L,2,4

HI BETA - -29092949b98910912

U: MACH - 1.56,1.63,1.67,1.72,1.7791.80,1.8591.8691.8,1.188
10891.94, 1.98,2.08,2.28,2.39,2.56

W: MACH a 173,1073,1089919,961.B tlo89,2.08,928,2.2oLBt2.L
BETA - 0.1, 4.2, -. 19 491, -.39 3.8, -o6, 3.5, -. 6, 3.4,

MACH - 2.28,2*28
BETA - -. 6, 3o3

18



HREF RUN CONF PHI REYN TTBF
*40 24 1 0 1.99 719

M8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT
-- ------------ ------

.403 .13 0.00 .138 .15 .32 -. 171 225 0 0

.404 4.15 4.18 -.028 ,21 *35 -. 138 226 4 0

.402 2.14 2.07 .069 .8 .34 -. 158 227 2 0
0402 1.14 1.01 .124 .18 .34 -. 156 228 1 0
.401 .14 0.00 .132 .15 .34 -.184 229 0 0
.403 -.86 -1.06 .200 .15 .32 -. 166 230 - 1 0
.401 -1.86 -2.10 .235 .15 .33 -. 179 231 - 2 0
o400 -2088 -3.14 .261 .15 .26 -@11'3 232 - 3 0
9401 .13 -.02 0157 .15 .37 -.215 233 0 0

MREF RUN CONF PHI REYN TT8F

.40 25 1 0 2.00 68.4

148 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

.4C2 .10 -. 03 .132 -1.87 -1.73 -. 139 234 0 - 2

.404 .13 -. 03 .161 ,15 .35 -,201 235 0 0
o401 .08 -. 12 .194 2.13 2.38 -. 246 236 0 2
.401 .02 .01 .005 4.14 4.48 -. 332 237 0 4
o402 -.04 .04 -. 0O5 6.16 6,70 -. 535 238 0 6
o402 -.0O -. 02 -.058 e.le 8.83 -. 648 239 0 8
9402 -o13 -. 1Z -.004 10.20 10.85 -. 651 240 0 10
•402 -.14 -. 07 -. 076 11.14 11.84 -. 699 241 0 11
.402 .13 -. 06 .189 .16 .37 -. 213 242 0 0

MREF RUN CONF PHI PEYN TT8F
.40 45 2 1 1.97 8.2

m48 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NGT
-- -------- - - -

.395 -. 13 -. 27 .143 .07 .58 -. 504 442 0 0
o400 -3.14 -3.32 .180 .03 ,4e -9452 443 - 3 0
.398 -2.14 -2.36 .220 .C5 .55 -.506 444 - 2 0
•401 -1.13 -1.32 .188 .05 .5F -. 532 445 - 1 0
o403 -,13 -.27 o136 908 .62 -. 546 446 0 0
•403 .87 078 0085 .08 058 -.504 447 1 0
*401 1.87 1.84 .037 .B .55 -.476 448 2 0
9399 2.89 2.8e ,002 .08 .56 -.487 449 3 0
.399 -.13 -.25 .117 .08 .61 -.529 450 0 0

74REF RUN CONF PHI REYN TT8F
940 46 2 1 2.01 65.4

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAt NRT

.40O -. 10 -920 .107 2.11 2.56 -9454 451 0 2
,400 -. 13 -o25 ,117 .07 .58 -.507 452 0 0
.400 -.00 -,11 .031 -1.91 -1.43 -.475 453 C - 2
o400 -. 02 -. 14 .116 -3.92 -3053 -. 35 4'.54 0 - 4
•400 .03 -.11 .141 "5994 -5.57 -.370 455 0 - 6
0399 .08 o02 .059 -?95 -7o66 -e295 456 0 - B
.399 .12 .15 -.025 -9.96 -q.o -.267 457 0 -10
.399 .14 .12 .017 -10.81 -10.65 -. 162 456 0 -11
.401 -. 13 -. 23 .095 .08 .58 -.497 45q 0 0

FIGURF 1 SUMM4ARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA
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PREF RUN CONF PHI REYN TT8F
.40 58 3 10 2.02 62.1

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

.399 ,07 -.11 o176 o13 939 -o255 564 0 0
4 02 -.05 e067 1292b 12.95 -. 696 565 0 12

%4,00 .12 -.06 .160 10.20 10.90 -.707 566 0 10
.397 -. 01 -007 9066 b16 8.76 -0598 567 0 a
*396 000 -.07 e076 6.15 6.62 -.478 568 0 6
.398 000 -*04 e045 6.15 6.64 -0495 569 0 6
,400 .01 -008 ,085 4.14 4,5C -0359 570 0 4
399 ,04 -009 9130 2.13 2.44 -. 316 571 0 2
.399 o07 -.09 e153 o13 .38 -o251 572 0 0
.396 .07 -.10 .162 -1.87 -1o70 -o169 573 G - 2

1REF RUN CONF PHI REYN TT8F
,40 68 4 11 2901 64,6

me8 ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NBT

e400 .08 -.35 e422 -. 13 .02 -. 149 665 0 0
e398 .13 -o20 e330 -1.26 -12.57 .317 666 0 -12
.401 .02 -,21 .225 -10.21 -10.47 .269 667 C -10
,402 .14 -. 20 .343 -8.16 -8.30 .139 668 C - a
,400 ,14 -.24 .373 -6.12 -6,1q .073 669 C - 6
.398 o14 -,27 o404 -4.14 -4.15 .o002 670 0 - 4
,398 910 -. 31 o413 -2,13 -2.C5 -079 671 0 - 2
a399 008 -.34 o413 -o13 .04 -. 176 672 0 0
.399 .08 -. 32 0398 1.87 2.09 -e215 673 0 E

nRPF RUN CONF PHI REYN TT'F
940 80 d 0 Z03 60.7

ma ALPHA ALFAV DALPHA BETA BETAV DBETA PECORD NAL NRT

.400 24o85 26.09 -1,236 .15 ,13 .021 857 25 0
9402 22,21 23.39 -1.180 015 .19 -,045 858 22 0
,398 20.26 21,28 -1024 *15 .26 -.135 859 20 0
.399 18.28 19.18 -. 895 .16 .3C -,13F 860 18 0
.401 16926 17,03 -.771 .16 .32 -9162 861 16 0
.401 '.4.27 14.87 -. 598 ,16 .31 -. 142 862 14 0
.401 12.26 12.76 -o498 .15 .29 -145 863 12 0
.400 10.20 10.65 -.452 e03 .32 -282 864 10 0
.399 8.16 8.47 -.313 o16 .34 -.181 865 8 0
.400 6o15 6.34 -0189 ,15 *33 -,180 866 6 0
,401 4,15 4.19 -043 .15 937 -.213 867 4 0
o403 2,14 2 ll 0027 .1? .37 -o256 868 2 0
,4C4 1.14 1.05 .095 *12 *36 -o244 869 1 0
.403 ,13 e03 0106 .09 o37 -.??4 870 0 0
6403 -o87 -1.04 .167 ,09 937 -e280 871 - 1 0
.401 -1.47 -2.09 ,223 009 936 -,270 872 - 2 0
,402 -2.88 -3.16 .276 .09 930 -e210 873 - 3 0
,401 .13 0000 ,130 ,09 .3! -o255 874 0 0

FIGURE 1s SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MREF RUN CONF PHI REYN TTBF

.40 150 5 0 2.01 61.9

"A ALPHA ALFAV DA.PHA BETA PETAV }BETA RECORD NAL NRT

---- -----------------------------------------
e398 4.15 4.17 -,027 e16 .38 -. 228 1496 4 0

,399 2o14 2.08 .057 .12 .36 -,235 1497 2 0

0400 s14 0.00 .132 610 .38 -. 284 1498 0 0

.398 -1.87 -2.08 .209 .10 .35 -. 257 1499 - 2 0

.399 o13 -*02 .150 .10 93@ -o284 1500 0 0

MREF RUN Cn1NF PHI REYN TTOF

.40 151 5 0 2.04 57.8

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

13q9 4.11 4.13 -027 -1.87 -1.79 -. 083 1580 4 - 2

o399 4.15 4.20 -. 051 .16 .33 -. 178 1581 4 0

.398 4.11 4.07 .038 2.09 2.3t -. 268 1582 4 2

*398 4.07 4.20 -,126 4.07 4.43 -. 359 1583 4 4

o399 4.04 4.27 -. 231 6.06 6.55 -,48t 1584 4 6

o399 3.99 4o18 -. 196 8.08 8.84 -. 769 1585 4 8

.399 3.93 4.07 -. 144 10.09 10.91 -. 814 1!86 4 10

.399 3.87 4.23 -. 355 12.11 13.04 -. 932 1587 4 12

,400 4o15 4.17 -. 020 015 .36 -. 205 1588 4 0

"REF RUN CONP PHI REYN TT8F

.40 152 5 0 2.02 61.1

P9 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

.398 22.21 23.28 -1.072 -1.89 -1.95 .058 1501 22 - 2

,399 22.21 23.25 -1.039 .15 .16 -0015 1502 ?2 0

,3q9 22.18 23.13 -. 951 2.15 2.32 -. 176 1503 22 2

.399 22.10 23.17 -1.070 4.16 4.64 -. 483 1504 22 4

.3q8 22.03 23.23 -1.194 6.18 7.12 -. 935 1505 22 6

.399 21.96 23.12 -1.164 8.17 9.70 -1.533 1506 22 8

.398 21.94 23.06 -1.128 8.73 10.46 -1.726 1507 22 9

MREF 'RUN CONF PHI REYN TTOF
,40 153 5 0 Z.02 60.7

me ALPHA ALfAV DALPHA BETA BFTAV DBETA RECORD NAL NeT

eeeeeee-----e--- ----e--. ------

,398 20o20 21o14 -o938 -1.88 -1.90 .026 1508 20 - 2

.398 20,26 21.19 -. 925 .15 .26 -. 117 1509 20 0

.399 20.17 21.03 -. 861 2.14 2.37 -. 223 1510 20 2

.399 20.10 21.03 -. 935 4.14 4.57 -. 430 1511 20 4

.319 20.03 21o19 -1.161 6.15 6.87 -. 722 1512 20 6

.399 19.95 21.12 -1.166 e.16 9.45 -1.284 1513 20 a

.399 19.88 20,94 -1,067 1C,1? 11.9C -1.723 1514 2C 10

.398 19,84 20.88 -1.031 11.01 12,77 -1.760 1515 20 11

o399 20.26 21.21 -o941 ,15 028 -,133 1516 20 0

FIGURE 1: SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MREF RUtN CO4F PHI QFYN TT8F
.40 154 . 0 2.03 60.6

MR ALPr#A ALFAV OALPHA BETA BFTAV OBETA RECORD NAL NIT

------------------------------------ ------ ------------- ---------- ---

.400 18*24 19.05 -. 813 -1.90 -1.94 .047 1517 18 - 2
*399 18.28 19.04 -. 764 .16 .30 -. 140 1518 18 0
.398 18.16 18.91 -. 749 2.17 2.41 -,245 1519 18 2
.399 18.10 18.96 -. 861 4.15 4.51 -9361 1520 18 4
.398 18.03 19.07 -1.036 6.16 6.79 -.637 1521 18 6
.400 17.95 l9.01 -1.060 8.18 9.28 -1.099 1522 18 8
,4SC 17.87 18.9C -1.022 10.18 11.63 -1.455 1523 le 10
,399 17.79 1892 -1.129 12.19 13.95 -1.756 1524 18 12
:400 18,28 19.07 -. 787 .16 .32 -. 154 1525 18 0

fMREF RUN CONF PHI REYN TT8F
.40 155 5 0 2.03 60.7

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

.400 16.21 16.91 -o694 -1.91 -1.96 .048 1526 16 - 2
9400 16.26 16,92 -. 656 .16 .30 -. 138 1527 16 0
.400 16.20 16.2 -9624 2.18 2.43 -. 258 1528 16 2
.400 16.10 16.77 -,673 4.16 4.56 -. 397 1529 16 4
.399 16,00 16.84 -o839 615 6.80 -. 647 1530 16 6
9399 15.93 16,80 -. 872 8.16 9o17 -1,013 1531 16 8
.399 15,86 16.69 -. 835 10.17 11.43 -1.260 1532 16 10
.399 15.79 16.90 -1.110 12.18 13.77 -1.584 1533 16 12
.399 16.26 16.95 -.695 .16 ,32 -,156 1534 16 0

MREF PUN CONF PHI REYN TTGF
.40 156 5 0 2.02 59.6

148 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT
-----~~~ ----------- ----------

.397 14.17 14.75 -. 577 -1.90 -1.94 .037 1535 14 - 2

.398 14o27 14.81 -. 541 916 .29v -. 123 1536 14 0

.398 14.17 14.62 -. 449 2.18 2.46 -. 280 1537 14 2

.399 14.08 14.63 -. 551 4.16 4.58 -. 424 1538 14 4

.398 14.00 14.70 -o697 6.15 6.80 -. 641 1539 14 6
,399 13.93 14.65 -. 720 8.16 9.15 -. 989 1540 14 8
.400 13.85 14.56 -. 711 10.17 11.31 -1.143 1541 14 10
.399 13.78 14.72 -. 944 12.17 13,54 -1.365 1542 14 12
o399 l4.27 14,83 -. 563 .17 .33 -. 167 1543 14 0

MREF RUN CnNF PHI REYN TT8F
.40 157 5 0 2.03 59.0

'4f ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NBT

.3Q9 12.17 12.62 -. 447 -1.91 -1.91 ,001 1544 12 - 2

.399 12.26 12.71 -. 452 .15 .28 -. 132 1545 12 0
,399 12.10 12.41 -o306 2.17 2.41 -. 241 1546 12 2
,399 12,04 12,46 -o433 4,17 4,57 -9394 154? 12 4
.399 12.00 12.57 -. 573 6.19 6,81 -,619 1548 12 6
.398 11.93 12.54 -. 603 e8.17 9.09 -. 921 1549 12 8
.399 11.87 12.40 -. 532 10.17 11.23 -1.062 1550 12 10
.398 11681 12,56 -. 748 12.16 13.36 -1.223 1551 12 12
.399 12926 12.73 -o477 .15 .32 -. 169 1552 12 0

FT'.UPE 11 SUMMARY OF NASA/ARC 11- X 11-FOPT WIND TUNNEL DATA (CONTINUED)



HREF RUN CONF PHI REYN TT8F
*40 158 5 0 2.02 58.7

me ALPHA ALFAV DALPHA BETA BETA DBETA RECORD NAL NBT

,397 10.14 10.46 -.326 -2.02 -2.01 -.014 1553 10 - 2
.397 10.15 10.46 -. 311 .03 ,20 -.165 1554 10 0
.398 10.11 10.34 -.232 2.04 2930 -e260 1555 10 2
o399 10.05 10.39 -9334 4.03 4e43 -,394 1556 10 4
.400 10.00 10.49 -9494 6.04 6.62 -. 576 1557 10 6
.399 9.93 10.36 -s422 8.03 8.94 -.909 1558 10 8
.400 9.87 10.25 -379 10.02 11.00 -o977 1559 10 10
.400 9.80 10.40 -.601 12.01 13.16 -1.149 1560 10 12
.398 10415 10.47 -,318 .03 s27 -. 243 1561 10 0

MREF RUN CONF PHI REYN TT8F
.40 159 5 0 2.04 57.8

MA ALOHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NAT

,399 8.15 8.44 -9291 -1.78 -1.72 -9064 1562 8 - 2
e399 8.16 8,44 -v280 916 .32 -,159 1563 8 0
s394 8.17 8939 -9221 2.04 2.27 -. 235 1564 8 2
.393 8008 8,38 -@301 4,04 4,4L -9372 1565 8 4
e397 7e99 8.44 -.445 6.06 6.63 -.565 1566 Ft 6
,398 7e93 8.36 -*437 e,05 8.87 -.824 1567 8 8
9397 7e86 8.28 -9422 10.03 1096 -.933 1568 8 10
.397 7.80 8.29 -e491 12.02 13.10 -1.078 1569 8 lz
.397 8.16 8e44 -,275 .17 ,33 -e169 1570 8 0

HREF RU1 CONF PHI REYN TT8F
94'1 160 5 0 2.04 57.7

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

.398 6.13 6.31 -,185 -1.85 -1.76 -.087 1571 6 - 2
9399 6.15 6.33 -.179 .1- .31 -.152 1572 f 0
,398 6.18 6e27 -e095 2.08 2.32 -9237 1573 6 2
*398 6.09 6.30 -e205 4.06 4.39 -e336 1574 6 4
.398 6.02 6,37 -.358 6.05 6.58 -.5?4 1575 6 6
.398 5.97 6.25 -.284 8005 8.86 -,807 1576 6 8
e398 5092 6.13 -. 217 10,06 10.86 -.802 1577 0 10
.398 5.87 6.25 -.384 12907 13.03 -.966 1578 1 12
.399 6.15 6e33 -.182 015 .33 -.181 1579 o 0

MREF RUN CONF PHI REYN TT8F
o40 161 5 0 2.05 56.7

no ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NOT

.400 2.L0 2.06 s034 -1,87 -1*76 -.111 1589 2 - 2

.400 2.13 2.08 *050 .12 .37 -.252 1590 2 0

.400 2.12 1.99 .125 2.06 2e40 -. 332 1591 2 2

.400 2.04 2,07 -e032 4,06 4o45 -. 390 1592 2 4

.400 1.97 2.10 -.128 6.08 6.70 -.619 1593 2 6

.400 1.93 2.02 -.095 8.09 8.87 -782 1594 2 8
*400 1.89 1.97 -082 10.21 10.88 -.769 1595 2 10
.399 1.86 2.23 -.370 12.13 13.05 -0917 1596 2 12
.399 2.13 2.07 .060 .12 e38 -.257 1597 2 0

FIGURE 1 SUNMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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HREF RUN CONF PHI REYN TT81F
.40 162 5 0 2.05 56.?

m8 ALPHA ALFAV DALPHA BETA SETAV DBETA RECORD NAL NOT

o400 1.11 1.03 0078 -1.86 -1.73 -. 145 1590 1 - 2
.1400 1014 1.05 .060 .12 036 -. 243 1599 1 0
.400 1.09 .93 .164 2.07 2&41 -.337 1600 1 2
0400 1.03 1.04 -. 006 4*06 4.49 -e431 1601 1 4
.400 097 108 -. 110 6.07 6.71 -.639 1602 1 6
. 400 093 1.03 -.103 8.09 1807 -.778 1603 1 8
o400 .89 .96 -. 074 10.11 10.05 -. 740 1604 1 10
.399 *85 1.12 -. 269 11.90 1279 -0887 1605 1 12
.400 1.24 1.05 ,009 .12 .37 -. 248 1606 1 0

HREF RUN CIINF PHI REYN TTSF

.40 163 5 0 2,O5 56.9

me AL PHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

.400 ,10 -,01 .116 -1.94 -1.72 -. 216 1607 0 - 2
.401 .14 ,03 ,109 *09 .38 -,288 1608 0 0
e401 .08 -. 14 .221 2.06 2.42 -.355 1609 0 2
.400 .02 0.00 v027 4.00) 4.50 -. 419 1610 0 4
.400 -*03 .04 -. 071 6.11 6,7C -. 592 1611 0 6
e399 -.08 -,01 -.068 8.12 809 -.776 1612 0 8
0399 -,12 -. 09 -e036 10&14 10.89 -. 748 1613 0 10
.399 -o15 -.05 -o100 11.12 11.91 -o791 1614 0 11
o400 ,14 -.02 s154 .10 .37 -o276 1615 0 0

MREF RUN CnNF PHI REYN TTBF

.40 164 5 0 2.05 56.6

me ALPHA ALFAV DA'LPHA BETA BETAV OBETA RECORD NAL NAT

s399 -.91 -1.08 o165 -1.92 -1.76 -.160 1616 - 1 - 2
e400 -.e6 -1.04 *160 .09 37 -.280 1617 - 1 0
.399 -e94 -1.19 9257 2.09 2.41 -. 319 1618 - 1 2
.399 -.99 -1.08 *086 4.10 4.49 -e395 1619 - 1 4
.400 -1.05 -1.03 -,021 6.12 6.67 -.547 1620 - 1 6
o399 -1.09 -1.16 e073 8.10 6.94 -.135 1621 - 1 6
o400 -1.12 -1.21 ,063 10.02 10.60 -.785 1622 - 1 10
.400 -*66 -1.07 .202 .09 .41 -.321 1623 - 1 0

NREF RUN CONF PHI REYN TT8F

.40 165 5 0 2.04 56.9

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

.399 -1.90 -2.12 .210 -1.95 -1.77 -. 174 1624 - 2 - 2

.399 -1.86 -2.11 .245 ,10 .37 -.275 1625 - 2 0

.400 -1.93 -2.25 .313 2.07 2.40 -. 329 1626 - 2 2
0399 -1.99 -2.13 .144 4.10 4949 -.384 1627 - 2 4
S400 -2*03 -2.09 *060 6.15 6.70 -.551 1628 - 2 6
399 -2.0 -2.18 .102 6.l? 8,83 -.660 1629 - 2 8

I :400 -2.09 -2.24 .150 893 9.63 -o694 1630 - 2 9
9399 -1.66 -2.11 .246 .09 .38 -. 293 1631 - 2 0

FIGURE 1 SUMNARY OF NASAIARC 11- X 11-FOOT MIND TUNNEL DATA 4CONTINUEDI
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MRFF RUN CONF PHI REYN TTOF
,60 166 5 0 2904 5J7,2

M4 ALPHA ALFAV DALPHA BETA BETAV DBFTA RECORD NAL NOT

o396 4.15 4.19 -,043 .15 *35 -.194 1632 4 0
e398 2.13 2.06 .069 .12 .37 -. 250 1633 2 0
s399 .13 .02 0115 .09 .37 -. 773 1634 0 0
o390 -1.87 -2.08 .213 .09 .33 -. 237 1635 - 2 0
.398 o13 0.00 9129 .09 o36 -. 267 1636 0 0

MREF RUN CONF PHI REYN TT8F
.40 167 5 0 2.02 57.2

me ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NOT

.467 o13 -. 01 .135 ,06 .35 -,2Q3 1637 0 0
.497 .12 -. 04 .164 .04 .38 -. 336 1638 0 0
.596 o11 0.00 o117 -. 01 .38 -. 382 1639 0 0
,694 .11 .02 .083 0.00 .32 -. 325 1640 0 0
.795 .10 -. 01 .108 0.00 .4C -o404 1641 0 0
.854 610 ,06 .041 -006 ,30 -o365 1642 0 0
0880 all o06 ,044 -. 09 .23 -9324 1643 0 0
.903 o11 906 ,047 -,11 ,19 -,299 1644 0 0
,920 .09 .11 -. 024 -. 07 .25 -317 1645 0 0
.933 o07 .16 -. O83 -. 04 .26 -. 308 1646 0 0
.941 .06 .15 -. 087 -s03 ,29 -9312 1647 0 0
9953 .0. .12 -. 061 -. 01 .30 -. 311 1648 0 0
.956 .05 .0e -. 020 -. 01 .31 -. 312 1649 0 0
o967 o06 .05 .008 -. 01 .30 -. 303 1650 0 0
,985 o06 .05 ,011 -. 01 .27 -. 279 1651 0 0
,994 .06 .05 .013 -001 927 -. 278 1652 0 0

1.000 ,06 *05 009 -. 01 028 -. 284 1653 0 0
1.000 .06 ,06 ,006 -. 01 .27 -. 274 1654 0 0
1.024 907 .06 .009 -*01 .27 -. 274 1655 0 0
1.031 907 .06 .010 -. 01 .26 -. 265 1656 0 0
1.047 .07 ,05 ,017 -,01 ,27 -o274 1657 C 0
1.074 .08 ,07 .009 -001 .26 -. 265 1658 0 0
1.098 .08 .06 ,022 -o01 .25 -o256 1659 0 0
1.1.49 ,07 .04 .040 -o04 .27 -. 307 1660 0 0
1.201 ,07 o02 0051 -. 07 .24 -o302 1661 0 0
1,247 o03 ,01 .012 -. 04 .25 -. 283 1662 0 0
19295 -,02 -. 04 .020 -,01 .29 -. 294 1663 0 0

IREF RUN CONF PHI REYN TT8F
.60 1 1 0 2o56 71.4

MP ALPHA ALFAV DALPHA BETA BETAV DOBETA PECORD NAL NRT

600 ,11 .03 .085 .06 .27 -0213 10 C 0
'.99 4,13 4,25 -o118 ,12 o32 -o202 11 4 0
,599 2011 2,15 -,031 ,08 .2q -. 210 12 2 0
,598 1.11 1,11 ,001 908 .25 -. 16e 13 1 0
.598 ,11 ,08 .032 .06 .26 -,203 14 0 0
9597 -089 -. 99 ,098 906 ,28 -. 219 15 - 1 0
.598 -1.89 -2.04 ,151 o06 926 -,204 16 - 2 0
.599 -2.90 -3.Cp *180 ,06 ,26 -. 200 17 - 3 0
o601 .12 ,05 .069 .06 .28 -. 227 le 0 0

FIGURE 1: SUMMARY OF NASAIAPC 11- X 11-FOOT WIND TUNNFL DATA (CONTINUED)

25



RREF RUN CONF PI REYN TTSF
.60 2 1 0 2.56 70.6

me ALPHA ALFAV DALPHA BETA BETAV DSITA RECORD NAL NOT

.596 .11 .05 .059 -1.99 -1.61 -.175 19 0 - 2

.596 oil .05 .059 .06 .28 -o227 20 0 0

.598 60S -e06 911L 2.01 Z22 -.265 21 0 2
*600 -001 -001 o004 4.04 4.38 -.337 22 0 4
*596 -.06 .01 -e069 6.11 6.58 -.474 23 0 6
.596 -.10 -. 07 -. 031 8.17 8.81 -.642 24 0 a
.597 -.1.9 -.18 .031 10.23 10.83 -.599 25 0 10
.598 -01? -.10 -@067 11922 11.62 -.604 26 0 11
.598 .11 *04 .072 *06 .26 -.227 2? 0 0

"REF RUN COMF PHI REYN TTOF
.60 26 2 1 2.63 60.6

me ALPHA ALFAY DAtPHA BETA BETAV DOETA RECORD MAL NOT

@600 -011 -.24 .129 .16 .59 -.407 255 0 0
o597 -3.12 -3.31 0169 .13 .48 -9349 256 - 3 0
.597 -2e12 -2.31 .199 .15 .52 -.375 297 - 2 0
.596 -1.11 -1.27 .162 .15 .58 -.429 256 - 1 0
.596 -.11 -a20 .087 G1s .61 -.430 259 0 0
0596 069 o83 .058 GIB .60 -o425 260 1 0
.597 1.89 1.91 -4016 G18 038 -9398 261 2 0
0598 2.91 2.95 -.044 G16 956 -.364 262 3 0
.596 -.10 -.19 g088 G16 .58 -. 396 263 0 0

flREF RUN CONF PHI REYN TTOF
960 27 2 1 2.61 6199

me ALPHA ALFAY DAtPHA BETA BETAV OBETA RECORD HAL NBT

.599 -. 11 -017 e062 2.23 2.64 -.414 264 0 2

.598 -all -019 .079 .19 .61 -. 431 265 0 0
0597 -. 06 -. 06 e002 -1.79 -1048 -. 306 266 0 - 2
.603 .01 -. 08 064 -3.81 -3.61 -.194 267 0 - 4
.596 e06 -. 08 e139 -5.66 -5.82 -. 059 268 0 - 6
.601 .10 .01 .091 -7.93 -7.94 .012 269 0 - 6
*596 .14 913 9013 -9.99 -10.901 9024 270 0 -10
.603 @16 610 09 -10.88 -10.96 .072 271 0 -11
e602 -.11 -. 16 0048 *19 .56 -.3654 272 a 0

HREF RUN CONF PHI REYN TTSF
.60 4? 2 1 2.58 66.8

pa ALPHA ALFAV DALPHA BETA BElAY OBETA RECORD NAL NST

* 597 -.11 -.19 .060 .16 .58 -.397 460 0 0
9596 -3.12 -3.29 .176 .14 e46 -*324 461 - 3 0
9596 -2.12 -2.30 .179 .15 .52 -.368 462 - 2 0
9597 -1.12 -1.26 .1,38 .15 .55 -. 400 463 - 1 0
9597 -011 -.20 .064 Ol6 .61 -.427 464 0 0

0598 .86 .84 e049 Ole .62 -o43? 465 1 0
9597 1.69 1.90 -.003 G16 .581 -.400 466 2 0
5197 2.90 2.95 -.03 .16 *56 -.379 467 3 0

FIGURE Is SUNNARY Of NASA/ARC 11- X 11-FOOT WINO TUNNEL DATA ICONTINUEDI
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9.

MREF RUN CONF PHI REYN TT6F
.60 40 3 10 2.59 64.5

me ALPHA ALFAV DAtPHA BETA SETAV DIETA RECORD NAL NBT

.597 .17 -.02 .190 .11 .38 -. 271 473 0 0

.598 .12 -o02 ,141 12.25 iioq6 -.711 474 0 12
,599 o22 -@06 .279 10.19 10.87 -. 679 475 0 10
o599 .10 -.06 6155 0.15 3.73 -0578 476 0 a
9600 11 -005 *153 6.13 6.62 -.491 477 0 6
.599 1L -05 .159 4.13 4.54 -.409 478 0 4
.599 .14 -.06 .201 2.11 2.42 -@309 479 0 2
.598 .17 -.01 o182 .11 939 -. 280 460 0 0
.598 .17 -.01 .177 -1.09 -1.70 -.193 481 0 - 2

NREF RUN CONF PHI REYN TTOF
.60 57 3 10 2.53 67o9

MS ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

.599 *17 -.04 .205 .11 .39 -. 278 555 0 0

.598 .12 -. 01 .131 12.25 12996 -.717 556 0 12

.596 .22 -. 06 o281 10.19 10.84 -.650 557 0 10
0596 .09 -.05 .144 8.15 6.73 -.54 558 0 8
.596 .10 -. 07 .173 6.13 6.62 -. 490 559 0 6
0596 .11 -.06 ,171 4.12 4.55 -.422 560 0 4
.596 .14 -.06 .199 2.12 2.42 -e302 561 0 2
o597 .17 -.03 .194 .1 .39 -.277 562 0 0
.597 a17 .02 .145 -109 -1.70 -.191 563 0 - 2

MREF RUN CONF PHI REYN TTOF
e60 59 4 11 2.61 62.8

m8 ALPHA ALFAV DALPHA BETA BETAV DOETA RECORD NAL NOT

9 600 -.02 -o30 .279 -a11 .09 -.206 5?8 0 0
.601 .03 -,17 20$ -12,25 -12.59 ,338 579 0 -12
.590 -. 08 -. 16 .101 -10.19 -10.47 .276 580 0 -10
e601 o04 -. 17 .216 -8.13 -6.31 .157 581 0 - 8
.600 .04 -. 22 .252 -6.13 -6,18 ,057 582 0 - 6
I600 o04 -#21 .247 -4.12 -4.06 -. 042 583 0 - 4
.600 0.00 -. 24 0241 -2.12 -1.97 -o168 584 0 - 2
.599 -.02 -.20 9256 -. 12 .11 -. 228 565 0 0
.600 -. 03 -029 *266 1.89 2.13 -.238 586 0 2

MREF RUN CONF PHI REYN TT6F

.60 69 4 11 2.59 66.9

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

o602 -.02 -. 29 o267 -all .10 -9208 674 0 0
.599 .03 -. 17 .196 -12.25 -12.59 3468 675 0 -12
.599 -. 08 -,19 .105 -20.20 -10.45 .254 676 0 -10
.599 o04 -. 18 .221 -6.15 -6.31 .162 677 0 - 8
*600 .04 ,o20 .234 -6.13 -6.16 ,048 678 0 - 6
o601 .04 -.22 .292 -4.13 -4.08 -. 045 679 0 - 4
.601 0000 -o25 .255 -2.11 -1.96 -0135 680 0 - 2
.600 -o02 -.29 .261 -,11 09 -9202 661 0 0
.597 -.03 -. 29 o265 1.69 2.14 -9247 662 0 2

FIGURE 1 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUEO)
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NREF RUN CONF PHI REYN TTOF

o60 70 4 11 2.58 67.0

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

0598 -02 -. 30 .276 -a11 .07 -0185 683 0 0
o597 .03 -.15 o164 -12.25 -12o59 0336 664 0 -12
0599 -00 -. 17 o062 -10.19 -1046 9287 685 0 -10
.600 004 -.17 .211 -8.15 -6.31 0161 686 0 - 8
.599 004 -. 20 9234 -6.13 '-6o19 .053 687 0 - 6
0600 004 -922 ,2S2 -4013 -4009 -0038 688 0 - 4
9600 0000 -o23 0233 -2.1Z -1.96 -0135 689 0 - 2
0599 -.02 -. 28 o256 -.10 .00 -.166 690 0 0
.600 -003 -029 o264 1089 2.12 -. 224 691 0 2

MREF RUN CONF PHI REYN TTSF

960 71 4 11 2057 67.5

MS ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

.597 -.06 -. 18 *09? -10.20 -10.46 .265 692 0 -10
0599 -008 -,17 .067 -10o20 -10o46 9266 693 0 -10
0599 -.08 -.18 .096 -10.20 -10.44 o242 694 0 -10
.598 -.00 -018 .096 -10.20 -10o45 0254 695 0 -10
.597 -006 -017 .093 -10.20 -10.48 o289 696 0 -10
.597 -008 -917 .092 -10.20 -10945 o251 697 0 -10
0598 -.06 -018 .102 -10.20 -10.48 .287 698 0 -10
.596 -.06 -017 .092 -10.20 -10.43 .238 699 0 -10
.599 -.08 -O18 *097 -10.20 -10.48 0285 700 0 -10
.598 -. 06 -o17 .003 -10.20 -10.4? o276 701 0 -10

MREF RUN CONP PHI REYN TT6F

.60 79 5 0 2.58 67.5

NR ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

0599 24.8 26.17 -1e290 005 0.00 0052 839 25 0
.596 22.23 23.49 -1.263 005 .17 -0119 840 22 0
.602 20.27 21.39 -1,116 005 .25 -o204 841 20 0
.597 1828 19.30 -10020 .06 o29 -. 233 842 18 0
.604 16.25 17.18 -o923 ,06 e32 -. 261 843 16 0
.598 14.26 15005 -.784 o06 .29 -,227 844 14 0
0599 12,25 12.94 -*669 .05 .32 -. 272 845 12 0
o602 10.19 10.74 -.547 -o07 o31 -0379 846 10 0
,597 6.1 8.56 -.407 e06 933 -.267 847 8 0
0598 6o13 6.43 -. 295 .05 33 -.275 848 6 0
o600 4.13 4.26 -. 128 .05 035 -@300 849 4 0
0600 2.12 2018 -.059 .02 936 -. 338 650 2 0
0610 1o12 loll o004 ,02 .36 -o340 851 1 0
0599 012 00 .031 -.01 o36 -. 370 852 0 0
o600 -089 -.96 .097 -001 .34 -9349 853 - 1 0
0601 -1.89 -2.04 0153 -o01 -31 -.316 854 - 2 0
9600 -2.90 -3oll o210 -o01 .32 -. 325 65 - 3 0
.600 oll .07 .045 -.01 o36 -,370 6,6 0 0

FIGURE 11 SUMMARY OF NASAIARC 11- X 11-FOOT VIND TUNNEL DATA ICONTINUEDI
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NREF RUN CONP PHI REYN TTSF
.60 133 5 0 2.60 63.6

No ALPHA ALFAV DAIPHA BETA BETAV DBETA RECORD MAL NST

.599 4.13 4019 -.065 906 .33 -. 269 1320 4 0
e596 2.12 2.08 .033 .02 .34 -. 315 1321 2 0
e596 a1 .01 .100 0.00 .37 -. 371 1322 0 0
4598 -1.69 -2.09 .204 -. 01 .29 -. 293 1323 - 2 0
.596 .11 .02 .090 0.00 .34 -e342 1324 0 0

MREF RUN CflNF PHI REYN TT8F
*60 134 5 0 2.60 64.4

mB ALPHA ALFAV DALPHA BETA BETAV DOETA RECORD NAt NBT

.599 22.25 23.39 -1.131 -2.01 -2.12 9113 1325 22 - 2

.598 22.22 23.34 -1.119 .05 ,1.4 -9093 1326 22 0

.596 22.18 23922 -1.030 2.03 2.34 -. 306 1327 22 2

.597 22.10 23.26 -1*163 4,06 4.68 -. 615 1328 22 4

.596 22.04 23.39 -1.350 6.13 7.11 -.975 1329 22 6

.598 21.96 23.23 -1.269 8.15 9.62 -1.472 1330 22 e

.600 21.94 23.24 -1.300 S•69 10.31 -1.614 1331 22 9

.599 22.22 23.35 -1.131 .05 .15 -. 098 1332 22 0

NREF PUN CONF PHI REYN TTGF
@60 135 5 0 2.60 64.6

me ALPHA ALFAV DAtPHA BETA BETAV DOETA RECORD HAL NBT

.599 20.24 21.2? -1.031 -2.00 -2.00 -e007 1333 20 - 2

.598 20.2? 2130 -1.029 .05 .26 -e209 1334 20 0

.598 20.17 21.11 -. 945 2.03 2o43 -9394 1335 20 2

.599 20.09 21.13 -1.037 405 4e70 -o650 1336 20 4

.596 20003 21.27 -1.240 6e09 6.96 -.867 133? 20 6

.596 19.95 21.19 -1,240 6.15 9.43 -1.279 1338 20 8

.596 19.68 21.08 -1.203 10.21 11.88 -19668 1339 20 10

.597 19.85 21.08 -1.230 11.08 12.84 -1.760 1340 20 11

.5g99 20.27 21.30 -1.029 .05 027 -.224 1341 20 0

MREF RUN CONF PHI REYN TTBF

.60 136 5 0 2.59 66.7

M8 ALPHA ALFAV DAtPHA BETA BETAV DBETA RECORD NAL NBT

0599 18.27 19.22 -o949 -2.02 -197 -.048 1342 18 - 2
0599 18.26 19.17 -. 892 o06 .28 -.216 1343 18 0
.596 18.16 19.03 -.874 206 2.44 -.387 1344 18 2
0597 1009 19.03 -. 944 4.06 4.63 -.568 1345 18 4
059? 18.03 19.09 -1.065 6.09 6.86 -. 763 1346 1 6
.597 17.95 19.10 -1.146 6.15 9.30 -19149 134? 18 8
.596 17007 16.99 -10119 10.21 11.63 -1.425 1348 16 10
o597 17.80 19.00 -1.205 12.26 13o95 -1.692 1349 1 12
.599 r.z8 19.18 -0901 ,06 .29 -. 227 1350 i8 0

FIGURE 1' SUMMARY OF NASA/ARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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HREF RUN CONF PH! REYN TT8F

.60 137 5 0.5 67.6

me ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD HAL NOT

.599 1:6.25 17.04 -.709 -2003 -1091 -. 066 1351 16 - 2

.599 16.26 17.05 -*76 *06 e2? -.210 1352 16 0
0598 16,.9 16.96 -. 771 2.06 2.43 -.366 1353 16 2
0599 16.09 16.87 -. 783 4.06 4.60 -@942 1354 16 4
.590 15099 16.93 -.932 6.10 6088 -o783 1355 16 6
.590 15.93 16.90 -.973 8.15 9024 -10090 1356 16 0
.597 15.66 1604 -0975 10.20 11947 -1.271 1357 16 10
9596 15.79 16.91 -1.119 12.25 13.75 -1.301 1358 16 12
0598 16.26 17.06 -,?96 .06 o31 -. 242 1359 16 0

MREF RUN CONF PHI REYN TTSF
.60 138 5 0 2.57 684

M8 ALPHA ALFAV DA.PHA BETA BETAV OBETA RECORD HAL NOT

0599 14.20 14.91 -0715 -2.03 -1.94 -0087 1360 14 - 2
.598 14.26 14e96 -.701 .06 928 -*217 1361 14 0
.598 14.15 14.75 -e601 2.07 2.47 -o393 1362 14 2
0599 14006 14075 -.684 4.07 4.63 -. 560 1363 14 4
.598 13.99 14.79 -.805 6.10 6.62 -,719 1364 14 6
.600 13.92 14.74 -.625 61 9.12 -.977 1365 14 6
.599 13.64 14.66 -813 10019 11.32 -1.131 1366 14 10
6599 13.77 14.82 -1.048 12.25 13.46 -1.212 1367 14 12
0599 14.26 14.96 -0697 e06 .32 -0252 1368 14 0

HREF RUN COMF PHI REYN TT8F
.60 139 5 0 2.57 68.Z

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

0597 12.20 12.75 -.551 -2902 -1.90 -0126 1369 1? - 2
.596 12.25 12.81 -. 560 005 .30 -o245 1370 12 0
.597 12.09 12.56 -. 471 2.06 2o45 -.386 1371 12 2
.596 12.03 12.60 -. 567 4.08 4.57 -0490 1372 12 4
.597 11.99 12.65 -. 669 6.13 6.82 -.692 1373 12 6
959? 11093 12.64 -. 715 8.16 9015 -.990 1374 12 a
0598 11.67 12.47 -.607 10.20 11.19 -.992 1375 12 10
0597 11981 12.66 -0870 12.23 13.3? -1.139 1376 12 12
o596 12.25 12.63 -.52 .05 032 -. 272 1377 12 0

HREF RUN CONF PHI REYN TT8F
960 140 5 0 2.57 68.4

lie ALPHA ALFAV DALPHA BETA OETAV 0OETA RECORD NAL NOT

.596 10.16 10.52 -. 362 -2o15 -200 -.148 1378 10 - 2
9600 10.14 10.52 -. 360 -.07 o27 -0242 1379 10 0
0599 10009 10.41 -. 319 1.93 2.31 -. 376 1360 10 2
.59" 10,03 10.44 -9407 3094 4o4e -521 1381 10 4
0599 9.96 10051 -.526 5099 6.59 -.601 1362 10 6
.596 9992 10.46 -.545 6.01 890 -095 1383 10 6
059? 9.66 10.34 -.400 10005 11.00 -. 956 1384 10 10
.59? 9,19 10.49 ,.696 12.06 13014 -10060 1385 10 12
0797 10.14 10.53 -,366 -00? .24 -. 303 1386 10 0

FIGURE 1 SUNMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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NREF RUN CONF PHI REYN TTOF

060 141 5 0 2.56 67.1

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

0599 6.1? 6.50 -o330 -1.91 -1.72 -. 184 1419 8 - 2
,599 6.15 868 -. 336 .06 .34 -.277 1420 6 0
.599 6.15 0644 -.288 1.92 2.26 -0341 1421 8 2
0599 806 8040 -.341 3094 4.42 -.476 1422 8 4
.598 7.90 045 -. 469 6.00 6o59 -0595 1423 8 6
0598 791 6.42 -,507 004 6.65 -.817 1424 8 8
0596 7085 8.32 -.466 10006 10.91 -o051 1425 8 10
.596 7.79 838 -.569 12.09 1309 -1.003 1426 8 12
.598 0a15 8.47 -o323 o06 .34 -0278 1427 8 0

MREF RUN CnNP PHI REYN TT8F
960 142 5 0 2.58 67.5

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT
- - - - -- - - -- f -- S - - - -
.599 6.14 6.37 -. 22? -1.97 -1.76 -. 183 1428 6 " 2

0599 6o14 6.32 -01864 05 .34 -@290 1429 6 0
.599 6.16 6.32 -.166 1.97 2.31 -. 342 1430 6 2
.599 6.07 6.31 -@240 3996 4.41 -. 442 1431 6 4
0598 5099 6.39 -.395 6.00 6o6C -.593 1432 6 6
0598 5095 6.29 -. 346 0004 883 -.793 1433 6 8
0599 5090 6.19 -.293 10.10 10.91 -0811 1434 6 10
.598 5.85 6.35 -,495 12.13 13.07 -o936 1435 6 12
,600 6.14 6.35 -. 219 005 034 -. 293 1436 6 0

NREF RUN CONF PHI REYN TTUF
.60 143 5 0 2.5? 67.4

M9 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD MAL NBT

0598 4o12 4,21 -. 094 -1099 -176 -.231 1437 4 - 2
0596 4.13 4.20 -. 069 .05 .36 -.310 1438 4 0
.596 4.06 4.09 -9006 1.96 2.35 -e370 1439 4 2
.604 4.04 4023 -,141 3.97 4o42 -. 446 1440 4 4
,604 4.02 4.28 -.261 6.00 6.60 -.602 1441 4 6
.600 4.O2 4.28 -. 265 6.60 6.57 -0570 1442 4 6
.599 3.96 4.18 -.220 6006 6.81 -.744 1443 4 8
0599 3.91 4.09 -@180 10o13 10.69 -. 762 1444 4 10
0597 3.86 4926 -.407 12.16 1303 -. 851 1445 4 12
0597 4.13 4.20 -.074 ,06 .36 -*300 1446 4 0

FIGURE Is SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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INIREF RUN CONF PHI REYN TT8F
060 144 5 0 2.57 67.2

ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

0597 2.11 2o.15 -.038 -1.99 -1.73 -0265 1447 2 - 2
0596 2.ol 2011 .007 o02 ,35 -o332 14460 2 0
0597 2.10 2s02 0071 1.9 2.38 -o424 1449 2 2
0598 2o01 2.09 -.076 3096 4.48 -. 515 1450 2 4
,596 1.95 2.10 -.159 6002 6.66 -. 650 1451 2 6
0597 1.91 2.01 -. 101 8.07 6.86 -.607 1452 2 a
059? 1.8 2.01 -. 131 10.11 10090 -. 755 1453 2 10
o598 1.64 2.21 -. 364 12920 12.99 -o764 1454 2 12
0597 2.12 2.11 .001 00 .38 -0359 1455 2 0

MR Ef: RUN CONF PHI REYN TTOF
960 145 5 0 2.56 66.5

48 ALPHA ALFAV DAtPHA BETA BETAV DBETA RECORD NAL NOT

*597 1.12 1.11 0008 -2.00 -1.73 -0274 1456 1 - 2
s603 1ol1 1.07 0047 o02 037 -. 345 1497 1 0
0598 1.06 097 0090 1.96 2.40 -o443 1458 1 2
.595 1000 1.04 -036 3.97 405C -0S35 1459 1 4
,597 o95 1o05 -o107 6.01 6o69 -. 684 1460 1 6
S999 090 099 -. 085 6.00 6e87 -.791 1461 1 6
0597 .96 098 -. 116 10.14 10.87 -0729 1462 1 10
0597 ,83 1009 -.261 11.97 12o75 -. 776 1463 1 12
.598 1.11 1.04 .071 .02 o38 -o353 1464 1 0

MREF RUN CONF PHI REYN TTSF
o60 146 5 0 2058 66.9

me ALPHA ALFAV DALPHA BETA BETAV DRETA RECORD NAL NOT

0598 .11 e06 .054 -2005 -1.72 -e337 1465 0 - 2
o596 Oil 004 o077 -001 e37 -0376 1466 0 0
.596 005 -. 10 a150 1.96 2.39 -o437 1467 0 2
.596 -001 -001 0001 3.98 4.50 -018 1468 0 4
o600 -o06 0.00 -0059 6.05 6.71 -.659 1469 0 6
o602 -,10 -904 -. 066 0010 90864 -,736 1470 0 8
.597 -015 -014 -. 004 10016 10.66 -.691 1471 0 10
.598 -. 17 -010 -. 071 11,17 11.89 -o721 1472 0 11
o594 .11 003 o096 0000 .37 -e371 1473 0 0

NREF RUN CnlNF PHI REYN TT8F
o60 147 5 0 2.59 66.95

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD MAL NOT

o600 -090 -1.00 0099 -2904 -1.74 -. 295 1474 - I - 2
0595 -049 -1.03 0140 -001 934 -o345 1475 - 1 0
o600 -097 -1017 0205 109? 2.38 -. 411 1476 - 1 2
0597 -1.03 -1.12 .089 4.00 4.46 -. 477 1477 - 1 4
.594 -1.07 -1.07 -005 6.07 6.66 -.038 1476 - 1 6
0599 -1oll -1.13 o016 8606 086 -.791 1479 - 1 a
o600 -1.15 -1.22 .077 10006 10o76 -.724 1460 - 1 10
o596 -69 -1.02 o132 -001 035 -0395 1461 - 1 0

FIGURE 1: SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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HREF RUN CONF PHI REYN TT6F
.60 148 5 0 2.59 66.5

Me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

.601 -1.90 -2.10 *201 -2.06 -1.82 -.249 1482 - 2 - 2

.596 -1.89 -2.08 .196 -001 .30 -. 309 1463 - 2 0

.600 -1097 -2.24 .2?O 1.96 2.36 -. 401 1464 - 2 2
059? -2.02 -2e16 *138 4.01 4.48 -•476 1485 - 2 4
0599 -2.07 -2.11 •042 6.10 6o69 -o591 1466 - 2 6S594 -2.11 -2.16 .074 Ge15 8.68 -. 727 1416 - 2 6
.602 -2.12 -2.17 .050 8.92 9.59 -.673 1469 - 2 9
e593 -1.89 -2.10 e20? 0.00 .32 -9322 1490 - 2 0

MREF RUN CONF PHI REYN TT8F
060 149 5 0 2.59 66.1

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

.596 4.13 4.17 -•042 906 .36 -. 305 1491 4 0

.599 2.12 2.14 -*Oi1 •02 e37 -o344 1492 2 0

.598 *11 e04 e066 0000 .37 -.370 1493 0 0

.596 -1.89 -2.08 .189 -.01 033 -*338 1494 - 2 0

.602 a11 .05 .066 0.00 .36 -. 366 1495 0 0

MREF RUN CONF PHI REYN TTOF
.80 3 1 0 2.11 71.7

"8 ALPHA ALFAV DAIPHA BETA SETAV DBETA RECORD HAL NOT
~~~- - -- - - - - - - ---- - e e e e e--

.806 .10 0.00 ,101 .05 .25 -•197 28 0 0
,800 4.11 4.20 -e086 .12 .26 -9142 29 4 0
.799 2.10 2.11 -. 007 .09 .26 -. 169 30 2 0
.801 1.10 1.08 e023 009 .23 -e143 31 1 0
e803 010 .06 .041 .06 ,23 -.170 32 0 0
.796 -090 -1.00 .099 906 .19 -. 132 33 - 1 0
.805 -1.90 -2.05 .150 805 .13 -.071 34 - 2 0
6800 -2.92 -3.12 ,207 ,06 .09 -. 033 35 - 3 0
.798 910 .02 .074 006 .25 -. 190 36 0 0

MREF RUN CnNF PHI REYW TTOF

.80 4 1 0 2.09 72.0

me ALPHA ALFAV DALPHA BETA BETAV DSETA RECORD HAL NBT

.800 906 -. 01 .074 -1.94 -1.82 -.119 37 0 - 2

.800 010 .04 .064 .06 e23 -. 171 38 0 0

.796 .03 -. 10 .135 2.02 2.24 -. 226 39 0 2
,798 -003 -. 01 -. 016 4.02 4.31 -. 290 40 0 4
.797 -907 .02 -0090 6.05 6468 -.432 41 a 6
,?97 -. 10 -. 03 -e070 8907 6.67 -. 602 42 0 6
0601 -@14 -914 .005 10o09 10.70 -. 618 43 0 10
0800 -.15 -o10 -@053 11902 11.66 -e646 44 0 11
.797 .10 .02 o078 .06 ,24 -o176 45 0 0

FIGURE 1 SUMMARY OF NASAIARC 11- X 11-FOOT MIND TUNNEL DATA (CONTINUED)
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PREF RUN CONF PHI REYN TTOF

e60 28 2 1 2.15 62.3

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

.804 -.10 -. 13 *037 *1? 051 -.337 273 0 0
0800 -3.10 -3.28 .177 .13 .39 -.269 274 - 3 0
.799 -2.10 -2.26 ,168 .14 942 -. 280 275 - 2 0
.800 -1o10 -1.22 .122 .14 .,1 -.367 276 - 1 0
•800 -.09 -. 16 .067 .17 .54 -o369 277 0 0
.799 090 .87 .035 .1 .56 -.395 278 1 0
.8go 1.91 1.94 -.030 .17 .59 -. 17 279 2 0
•600 2.92 2.98 -.062 o17 .61 -s445 280 3 0
.799 -.10 -. 16 .068 .17 o56 -. 396 281 0 0

MREF RUN CONF PHI REYN TT8F
.80 29 2 1 2.14 63.3

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

.797 -e06 -,13 .073 2.17 2.59 -.416 282 0 2
,798 -.10 -,15 e096 ,17 s54 -,373 283 0 0
,797 -s04 -. 01 -e027 -1.79 -1,53 -. 255 204 0 - 2
.798 e02 -.08 .105 -3.79 -3.67 -. 126 285 0 - 4
e798 .06 -.05 .115 -5.82 -5.84 .017 286 0 - 6
,798 .10 .02 .077 -7864 -7.93 s093 287 0 - 8
"8OT .13 ,14 -. 009 -9.86 -9.99 .138 Ze6 0 -10
,798 *15 o11 .037 -10.71 -10.86 .174 289 0 -11

MREF RUN CONF PHI REYN TT8T
.60 56 3 10 2.11 69.7

m8 ALPHA ALFAV DAIPHA BETA BETAV DBETA RFCORD NAL NBT

.798 .16 .02 .136 .10 .30 -.203 546 0 0
.7q9 ,11 o02 092 1223 12.95 -.718 547 0 12
,800 021 0.00 .213 10.17 10,83 -e655 548 0 10
.799 .09 .01 .079 8.13 8.67 -.535 549 0 8
.803 .10 s02 ,079 6.12 6.55 -. 430 550 0 6
0800 .10 -.02 .116 4.12 4945 -e339 551 0 4
e803 o14 -.01 .149 2.09 2.32 -.230 552 0 2
.804 .16 s03 0136 .10 .28 -,187 553 0 0
,802 s16 003 0134 -1.91 -1.76 -.126 554 0 - 2

HREF RUN CONF PHI REYN TT8F
e80 60 4 11 2.12 67.1

M3 ALPHA ALFAV DALPHA BETA BETAV DBETA RFCORD NAL NBT

,800 -. 02 -.29 ,271 -. 10 .0 -9161 591 0 0
,798 e04 -018 .219 -12.24 -12.56 .342 592 0 -12
*00 -06 -.20 .122 -10.16 -10.44 .261 593 0 -10
e798 00 -,21 .253 -8.14 -6.29 e157 594 0 - a
,797 .04 -.22 .262 -6e12 -6.10 .061 595 0 - 6
.796 .04 -. 23 .276 -4.12 -4.09 -.028 596 0 - 4
9798 .01 -. 26 9266 -2,10 -2.01 -. 093 597 0 - 2
9798 -902 -. 28 .256 -. 10 e06 -.156 590 0 0
e796 -902 -. 29 .270 1.q1 2.14 -9219 599 a 2

FIGURE 1: SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUEDI
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RREF RUN CONF PHI REYN TT8F
.80 76 5 0 2.12 67.4

10 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT
- - - - - -- - - - - - - - -ee -,- -

0S801 24.92 26.49 -1,566 .05 0.00 .046 818 25 0
•803 22.22 23.68 -l,459 .05 .05 -o002 819 22 0
•803 20.27 21.47 -1o206 .05 921 -. 160 820 20 0
.805 18.27 19.41 -1.141 .06 .30 -.240 621 10 0
#801 16.24 17,22 -.984 907 .z -.219 822 16 0
.799 14.26 15*02 -.765 .07 .28 -0211 823 14 0
802 12.24 12.94 -.696 .05 029 -. 237 824 12 0

.800 10.0 10.67 -o589 -.06 .27 -. 330 825 10 0
o804 8.14 8.55 -o413 06 .29 -.231 826 8 0
.803 6.12 6942 -o299 o06 o33 -o278 827 6 0
*804 4.12 4.31 -. 193 .05 .38 -9329 828 4 0
•805 2.11 2.17 -.068 ,02 o32 -. 303 829 2 0
•802 1.10 1.10 .001 o02 o30 -o280 830 1 0
9803 1.10 1.11 -.005 .02 .31 -,285 831 1 0
o803 1.10 1.11 -.011 .02 .29 -o266 832 1 0
o801 .10 S0 .023 000 .26 -. 264 833 0 0

*801 -.90 -.97 ,071 0.00 o22 -. 222 834 - 1 0
.802 -1.90 -2,03 o133 -,01 .16 -. 166 835 - 2 0
o803 -1.90 -2.02 .11 -.01 .17 -.172 836 - 2 0
.803 -2.91 -3.10 o182 -.01 .17 -.173 837 - 3 0
•802 010 o07 ,028 0.00 .29 -.290 838 0 0

HREF RUN CONF PHI REYN TT8F
.80 116 5 0 2.12 68.3

M ALPHA ALFAV DALPHA BETA BETAV OBFTA RECORD NAL NBT

.802 4.12 4.23 -.119 .06 .38 -o317 1177 4 0
e8(#3 2011 2.14 -o034 .02 .33 -.305 1178 2 0
.804 .10 .04 ,059 0.00 .28 -o286 1179 0 0
.799 -1.90 -2.04 .145 000 .17 -.167 1180 - 2 0
0798 ,10 .07 ,029 0.00 .28 -.277 1181 0 0

MREF RUN CONF PHI REYN TT8F
.80 117 5 0 2.11 682

Me ALPHA ALFAV DALPHA BETA BETAV DBETA PECORD NAL NT

.798 22.20 23o43 -1.226 -1.96 -2.28 .321 1182 22 - 2
o797 22.21 23.49 -1.276 .05 .05 9004 1183 22 0
•796 22.16 23.38 -1.215 2.04 2.33 -.290 1184 22 2
.798 22.09 23.42 -1,332 4.03 4.76 -.727 1185 22 4
0798 22.03 23.36 -1.327 6.06 7.22 -1,157 1186 22 6
.801 21.97 23.43 -1*465 6.06 905? -1.507 1187 22 8
0799 21.95 23.42 -1.471 8.70 10.32 -1.616 le 22 9
.800 22.21 23.49 -1.275 .05 .06 -.006 1189 22 0

FIGURE 11 SUMMARY r1F NASAIARC 1- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MREF RUN CONF PHI REYN TTOF

.80 118 5 0 2.12 68.4

me ALPHA ALFAV DALPHA BETA BETAV DOBETA RECORD NAL NOT

.803 20.19 21.40 -1@212 -1.96 -1.98 .022 1190 20 - 2

.801 20e26 21039 -1.137 .05 .21 -. 162 1191 20 0
•832 20.15 21.26 -1.110 2.03 2.38 -9347 1192 20 2
.801 20.08 21.32 -1.244 4902 4.61 -.588 1193 20 4
0800 20.02 21.38 -1.364 6.03 6.92 -,883 1194 20 6
.800 19.96 21e24 -1.2!? 8.05 9.35 -1.304 1195 20 a
.799 19.89 21.22 -1.326 10.07 11.76 -1.690 1196 20 10
0800 19.86 21.23 -1.366 10.97 12.74 -1.768 1197 20 11
.798 20.26 21.43 -19170 006 .21 -.159 1198 20 0

HREF RUN CONF PHI REYN TTSF
.80 119 5 0 2,11 681

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

.798 18.22 19.29 -1.067 -1.97 -1,93 -.034 1199 18 - 2

.797 1027 19.29 -1.022 .07 .30 -0229 1200 18 0

.796 18.14 19.11 -. 961 2.05 2.41 -s358 1201 18 2

.797 18.08 19.24 -.1.161 4.04 4.59 -9546 1202 16 4

.798 18.02 19.24 -1.213 6.04 6.60 -.768 1203 18 6

.800 17.96 19.23 -1.271 8.05 9.17 -1.122 1204 18 8

.800 17.89 19.14 -1.250 10007 11.47 -1.399 1205 18 10

.799 17.82 19.17 -1.346 12.08 13.80 -1.723 1206 18 12

.799 18.27 19.29 -1*016 006 931 -. 244 1207 18 0

MREF RUN CrnNF PHI REYN TT8F

.80 120 5 0 2.12 67.9

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

.799 16.20 17.12 -.923 -1.97 -1.95 -9022 1208 16 - 2

.797 16.25 17.14 -. 897 007 .27 -.204 1209 16 0

.798 16.18 17.01 -.837 2.07 2.41 -e347 1210 16 2

.798 16.07 17.02 -.948 4.04 4.56 -. 521 1211 16 4

.800 15.99 17.02 -1.035 6.03 6.77 -.737 1212 16 6

.794 15.93 16.99 -1.060 8.05 9.12 -1.072 1213 16 8

.796 15.87 16.97 -1.098 10.06 11.32 -1.254 1214 16 10

.799 15001 17.12 -1.302 12.07 13.53 -1.457 1215 16 12
1803 16.25 17.17 -.919 ,07 s30 -.232 1216 16 0

fREF RUN CONF PHI REYN TT6F
.80 121 5 0 2,11 68eS

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

.800 14.15 14.96 -.813 -1.98 -1.95 -e029 1217 14 - 2

.800 14.25 15.01 -.752 .07 .26 -.196 1218 14 0

.800 14914 14.81 -.676 2.07 2.41 -. 337 1219 14 2
0800 14.05 14.86 -.810 4.04 4.53 -.488 1220 14 4
.798 13.99 14.89 -.900 6.03 6.74 -0710 1221 14 6
.796 13092 14.63 -.948 8905 9e06 -1.014 1222 14 S
.796 13.86 14.80 -.940 10.06 11.22 -1.165 1223 14 10
e797 13.79 15.01 -1.216 12.07 13.36 -1.295 1224 14 12
.801 14.25 15.02 -.766 .07 .29 -0217 1225 14 0

FIGURE It SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)

36



NBEF RUN CONF PHI REYN TTOF
.80 122 5 0 2.11 68,8

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

.800 12.15 12.77 -o621 -1.98 -1.90 -.077 1226 12 - 2

.802 12.23 12.86 -9624 .05 s28 -. 233 1227 12 0

.801 12.07 12.61 -. 546 2.05 2.40 -9350 1228 12 2

.801 12.01 12.72 -.703 4.05 4,52 -.468 1229 12 4
0800 11098 12.7 -,763 6606 6.26 -9688 1230 12 6
.800 1192 1268 -4756 -. 06 9.02 -957 1231 12 -

.0790 101 12.60 -,723 1007 1110 -1*035 1232 12 10
.798 10082 12049 -970 120. 13.26 -1217 1233 12 12
.800 1223 128 -.965 06 628 -. 223 1234 12 0

MREF RUN C3NF PHI REYN TT8f
• 0 123 5 0 2.11 68.2

M8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

,800 102l1 10.35 -. 437 -2.09 -2.9 -e039 1235 10 - 2
800 1013 10*56 -e160 -.06 .13 -15 1236 10 0

0801 1308 1045 -.32 1.93 226 -338 1237 10 2
801 1002 1056 -524 3.92 4.4 -,486 1238 10 4
.700 9.98 1057 -596 5.93 654 -626 1239 10 6
0799 9.92 6037 -. 50 7.94 8.83 -905 1240 10 8
797 9.87 10.40 -.027 9.91 10986 -0964 1251 10 10
.796 9.81 10*5 -7153 11.93 13.09 -1.168 1212 10 12
.968 10.13 1056 -o431 -,06 .20 -. 263 1253 10 0

MRfF RUN CJNF PHI REYN TTOF
o8O 125 5 0 2.11 68.9

"8 ALPHA ALFAV DALPHA BETA BETAV OSETA RECORD NAL NBT

.797 8.12 837 -0255 -1986 -1.96 .00 1253 6 - 2
0709 6.14 8.30 -. 160 .07 .23 -159 1245 6 0

01797 813 822 -o069 1.93 2.35 -41 1256 6 2
796 804 8.36 -*12 3e93 4.53 -.604 126 8 4

5796 7297 8.38 -,414 5.94 671 -o766 128 8 6
o802 7.92 8.37 -45 7.94 8o89 -. 953 1249 8 8
.804 7.96 8.5 -487 9.92 1009e -1.059 1250 6 10
.803 7.81 6.52 -. 15 11.91 13.09 -1.182 1261 6 12• 800 1Be 14 8,29 -,190 *06 ,25 -,189 1252 a 0

HqREF RUN CnNP PHI REYN TTOF
,80 125 5 0 2*12 6799

ms ALPHA ALFAV DALPHA BETA BETAV UBETA RECORD HAL NBT

• 801 6*09 6919 -0096 -1092 -1,92 *002 1253 6 - 2

.801 6,12 6.13 -.010 a06 .27 -.2le 1256 6 0,801 6*14 6*07 o062 1,97 2*39 -*417 1255 6 2
• 802 6*09 6*22 -,172 3*94 4,51 -@968 1256 6 4
0801 5090 6o2-( -0284 5*93 6,67 -,733 125? 6 6
0 802 so" 6,20 -o,332 7095 8091 -o966 1298 6 a
*803 5091 6,21 -9299 9*96 10,92 -,999 1259 6 10
0901 See? 6,41 -*540 11096 13*12 -1*157 1260 6 12
0804 6,12 6,16 -o036 005 929 -9238 1261 6 0

FTGURE 1: SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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NIEF RUN CONF PHI REYN TTeF
.80 126 5 0 2.11 67.9

me8 ALPHA ALFAV DALPHA BETA 1FTAV DOETA RFCORD NAL NBT

.798 4.06 3.99 .076 -1.94 -1.84 -.099 1262 4 - 2

.798 4.11 4.00 .110 .06 931 -,246 1263 4 0

.799 4.06 3.90 o163 1o98 2.43 -9445 1264 4 2
o797 4.03 4.10 -@074 3,98 4,5t -. 584 1265 4 4
e797 4.01 4.13 -.126 5.95 6.67 -. 719 1266 4 6
.797 3e96 4.13 -. 166 7.97 8.91 -o944 1267 4 8
.796 3.92 4.09 -.173 9.99 10.97 -o982 1268 4 10
,798 3.87 4.29 -o416 12.00 13.15 -1e144 1269 4 12
.796 4.11 4.04 .074 .06 .33 -. 268 1270 4 0

MREF RUN CONF PHI REYN TTOF
.80 127 5 0 2.11 68.18

RB ALPHA ALFAV DAiPHA BETA BETAV DBETA RECORD NAL NBT

.797 206 1.93 9123 -1.95 -1.82 -.131 1271 2 - 2

.800 2910 1.91 .131 .02 .31 -o282 1272 2 0

.796 2.07 1.79 e278 1.96 2.41 -.449 1273 2 2

.798 1099 1.97 .019 3.94 4.52 -077 1274 2 4
e798 1.93 2.01 -.079 5.98 6971 -. 734 1275 2 6
,798 1.91 2.02 -9109 7.97 8.92 -o947 1276 2 a
,797 1.6s 1.97 -,087 10.02 10.94 -.921 1277 2 10
e796 o045 2922 -0362 12903 13.09 -1067 127a 2 1?
.798 2.10 1.94 .159 .02 .33 -.308 1279 2 0

MREF RUN CONF PHI REYN TT8F
.80 128 5 0 2.11 68.7

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

.798 1906 .90 9162 -1.95 -1.82 -. 130 1280 1 - 2

.797 1010 .90 .197 .03 .31 -. 280 1281 1 0
0799 1.04 o76 ,281 1.97 2.38 -,415 1282 1 2
.797 098 .91 *067 3.94 4,50 -. 357 1283 1 4

.798 .93 .96 -e030 5.95 6.67 -.720 1284 1 6

.797 .90 .97 -.072 7.99 8.94 -.949 1285 1 8

.797 .67 .91 -.040 10000 10.90 -.898 1286 1 10

.79/ 1010 ,90 o194 o03 .30 -.272 1287 1 0

MREF RUN CONF PHI REYN TT8F
.80 129 5 0 2.12 67.9

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

0801 906 -,17 9227 -2.00 -1.82 -0177 1288 0 - 2
9800 .10 -. 16 o258 000 .30 -e304 1269 0 0
.800 904 -.26 e320 1.95 2.35 -o393 1290 0 2
4800 -. 02 -,14 *121 3.96 4.47 -.515 1291 0 4
0799 -,06 -.11 e042 6.00 6.66 -e665 1292 0 6
o797 -. L0 -010 -.002 8003 0.90 -.667 1293 0 8
.798 -013 -. 16 9023 10.03 10,88 -0850 1294 0 10
0798 -919 0000 -0155 11003 11094 -0901 1295 0 11
0840 910 -o15 .249 0.00 .30 -. 302 1296 0 0

FIGURE It SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MREF RUN CONF PHI REYN TT8F
.680 130 5 0 2.11 60.4

me ALPHA ALFAV DALPH4A BETA BETAV DOETA RECORD NAL NOT
--- --------------------------- n- - - -

0799 -. 95 -1.22 *264 -1.99 -1.66 -. 133 1297 - 1 - 2
798 -090 -1.10 .261 0.00 .24 -. 237 1296 - 1 0
.796 -.98 -1.35 o370 1.96 2.32 -o343 1299 - 1 2
.798 -1.04 -1.20 ,163 3.99 4.46 -9467 1300 - 1 4
•798 -1.08 -1.16 o079 6.01 6.5? -. 562 1301 - 1 6
o798 -1.11 -1.17 .059 8.00 8.79 -.799 1302 - 1 8
.797 -1.14 -1.ld .046 9.97 10.79 -o827 1303 - 1 10
.800 -090 -1.18 9281 0.00 .24 -0240 1304 - 1 0

HREF RUN CONF PHI REYN TTOF
.80 131 5 0 2.11 68.3

ALPHA ALFAV OALPHA BETA BETAV OBETA RECORD NAL NOT

.797 -1.95 -2.25 9300 -2.01 -1.69 -9123 1305 - 2 - 2

.796 -1.91 -2.23 o327 000 .19 -. 191 1306 - 2 0

.797 -1.99 -2.41 *417 1.96 2.27 -,310 1307 - 2 2
9796 -2o04 -2.23 .190 3.98 4•36 -.382 1300 - 2 4
.794 -2.08 -2.19 0109 6.04 6.56 -9523 1309 - 2 6
.793 -2.11 -2o17 •067 boo5 8.73 -.674 1310 - 2 6
.797 -1.91 -2.21 .303 0.00 .20 -.196 1311 - 2 0

MREF RUN CONF PHI REYN TTBF

.80 132 5 0 2.12 68.4

me ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NOT

.801 4.12 4.23 -o117 ,06 .36 -9303 1312 4 0
6800 2009 2,12 -9031 .03 o34 -0308 1313 2 0
o802 .10 o07 9031 000 o27 -o266 1314 0 0
0801 -1.90 -2.05 o146 000 .16 -. 164 1315 - 2 0
.799 .10 906 o036 0.00 o27 -o273 1316 0 0

NREF RUN CONF PHI REYN TTOF
o80 242 5 0 2.09 7397

m8 ALPHA ALFAV DAtPHA BETA BETAV DBETA RECORD NAL NBT

o8-02 .06 o03 .027 -2.00 -1.79 -o212 2320 0 - 2
,800 .10 .04 .09 0.00 929 -.290 2321 0 0
.798 .04 -011 o142 lo96 2o33 -.373 2322 0 2
9.640 -#02 .03 -.052 3.96 4&42 -o459 2323 0 4
.803 -@07 •02 -.064 5.99 6.59 -. 605 2324 0 6
000 -.10 -.04 -.060 8.01 880 -. 769 2325 0 8
.799 -.14 -.11 -.022 10.03 10.84 -. 817 2326 a 10
.800 -. 15 -.06 -.097 10.97 11.79 -.821 2327 0 11
.602 .10 .04 0059 0.00 930 -.301 2326 a 0

FTGURE Is SUMMARY OF NASA/ARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)

39



HREF RUN CONF PHI REYN TTBF
.80 243 5 0 2.09 73.0

me ALPHA ALFAV DA'IPHA BETA BETAV DBETA RECORD NAL NBT

.801 s.l1 6.53 -0417 -1.85 -1.75 -.106 2329 a - 2
*01 6.13 050 -. 363 .07 .26 -.196 2330 6 0
.802 8.13 8.44 -. 311 1.92 2.20 -.282 2331 8 2
.01 8.04 8.49 -0152 3.92 4.34 -o422 2332 8 4
o602 7.97 8951 -o542 5.95 6.52 -.570 2333 8 6
001 7.91 8.43 -.515 7.93 8.71 -0780 2334 8 8
o802 7.86 8.40 -0543 9.93 10.77 -0842 2335 8 10
.802 7.80 8.45 -.646 11.91 12.97 -1.060 2336 8 12
0805 8.13 0,49 -@354 .06 *30 -. 237 2337 8 0

MREF RUN CONF PHI REYN TTBF
o80 244 5 0 2.09 71.9

Me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

.799 6.09 6.38 -o282 -1.92 -1.77 -.150 2338 6 - 2

.798 6.12 6.35 -.226 .06 .32 -.260 2339 6 0

.798 6s14 6.33 -. 16? 1.97 2.31 -. 343 2340 6 2

.798 6.05 6.,37 -.313 3994 4937 -9430 2341 6 4

.802 5.99 6.40 -.409 5.94 6.55 -. 612 2342 6 6
0802 5.95 6.32 -374 7.95 8.76 -810 2343 6 8
.803 5.91 6.26 -.349 9.95 10.81 -.062 2344 6 10
.798 5.87 6.37 -. 500 11.96 1299 -1035 2345 6 12
.803 6.12 6.37 -@245 .06 .34 -o286 2346 6 0

PREF RUN CONF PHI REYN TT8F
*80 245 5 0 2,10 71.8

NB ALPHA ALFAV DALPHA BETA BTAV DOBETA RECORD HAL NBT

.803 4.07 4.20 -,127 -1.94 -1.7t -.186 2347 4 - 2
•804 4s12 4s22 -. 105 .06 e37 -. 311 2348 4 0
.803 4.07 4.10 -.025 1.97 2.36 -. 386 2349 4 2
.804 4903 4o26 -,230 3.94 4.42 -.480 2350 4 4
.804 4.01 4.28 -.272 5.95 6o55 -.609 2351 4 6
.801 3e97 4.22 -,253 7e96 0.78 -.823 2352 4 8
0798 3.92 4.14 -#214 9.98 10.62 -0636 2353 4 10
0797 3.8 4.30 -s418 12.00 13.02 -1.018 2354 4 12
•801 4.12 4.22 -0096 .06 .38 -.320 2355 4 0

NREF RUN CONF PHI REYN TT8F
.80 246 5 0 2.09 7197

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

.798 2.06 2911 -e047 -1.94 -1974 -.205 2396 2 - 2

.799 2,10 2o13 -. 025 .02 .34 -. 323 2357 2 0

.799 2.00 2.03 .045 1.96 2.39 -.431 2356 2 2
0800 2.00 2.13 -.130 3.95 4e43 -. 484 2359 2 4
6800 1.94 2e12 -*176 5.96 6.57 -,619 2360 2 6
0799 1.91 2.05 -9136 7.97 8.78 -.806 2361 2 8
0799 1.89 2,03 -. 143 10.00 10.86 -. 061 2362 2 10
•800 1.86 2.20 -0338 12003 13.02 -.990 2363 2 12
0801 2010 2.12 -. 014 002 .36 -e339 2364 2 0

FIGURE 1' SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUEDI
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NREF RUN CVF PHI REYN TT8F

.60 247 5 0 2.09 72.5

M9 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NUT

.801 1007 1.09 -.028 -1.95 -1.74 -. 213 2365 1 - 2
*802 1.10 1.10 .002 .02 s33 -. 308 2366 1 0
.802 1.05 097 .076 1.96 2.38 -e423 2367 1 2
.602 .98 1.07 -.066 3.95 4.45 -.508 2366 1 4
.801 994 1.08 -. 140 5.95 6.59 -e646 2369 1 6
w803 .91 1.01 -.103 7.97 8.60 -. 824 2370 1 a
084J2 .87 .97 -,096 10.00 10.84 -. 839 2371 1 10
.601 .84 1.12 -.278 11460 12.77 -.962 2372 1 12
.802 1.10 1.08 .019 .02 .33 -.312 2373 1 0

MREF RUN CONF' PHI REYN TT8F

.80 248 5 0 2.10 72.3

me ALPHA ALFAV DAILPHA BETA BETAV DBETA RECORD HAL NOT

e804 -.95 -1.03 .077 -1.99 -1.84 -.144 2374 - 1 - 2
•804 -.90 -1.01 .111 0.00 e24 -. *242 2375 - 1 0
.804 -.98 -228 .196 1.97 2.27 -.297 2376 - 1 2
.604 -1.04 -1.06 .018 3.9 4*.34 -0365 2377 - 1 4
e804 -1.08 -1o04 -.041 6.01 6.53 -521 2376 - 1 6
.6002 -1011 -1.09 -.015 7.99 6.74 -.755 2379 - 1 a
.603 -1.13 -1.19 .060 9.92 10.68 -.765 2300 - 1 10
o804 -.90 -1.03 .133 0.00 .24 -.241 2381 - 1 0

NREF RUN CONF PHI REYN TTOF
.80 249 5 0 2.10 72.4

m8 ALPHA ALFAV OALPHA BETA BETAV DBETA RECORD HAL NOT

.805 -1.95 -2.09 .143 -2.02 -1997 -.056 2362 - 2 - 2
0505 -1.90 -2.06 .162 -.01 .15 -.154 2383 - 2 0
0803 -1.99 -2.23 .248 1095 2.16 -. 226 2384 - 2 2
*943 -2904 -2.12 .079 3.98 4.29 -. 312 2385 - 2 4
.6901 -2s07 -2.10 .020 6e03 6.5C -.466 2386 - 2 6
002 -2.10 -2.14 .038 8.05 8.68 -.626 2387 - 2 8
.800 -2.12 -2.17 .058 8.78 9039 -0602 2388 - 2 9
.803 -1.90 -2.08 .180 -.01 s17 -.178 2389 - 2 0

NREF RUN CONF PHI REYN TTSF
S6o 250 5 0 2910 71?7

Me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NST

o801 4.12 4.24 -.120 .06 936 -. 301 2390 4 0
0802 2.11 2.13 -.023 .02 .35 -. 326 2391 2 0
*o801 09 .03 .061 0.00 .28 -. 282 2392 0 0
.799 -1.91 -2.07 .163 0.00 .15 -.156 2393 - 2 0
.797 .10 .05 .053 0.00 .31 -. 309 2394 0 0

FIGURE 11 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)

41

...



"REF RUN CONF PHI REYN T1SF

.90 5 1 0 1.94 72.6

no ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD HAL NOT

9906 .10 .00 *024 -.04 .04 -.083 46 0 0
o9.O 4,12 4o23 -. 101 .01 .15 -.148 47 4 0
.901 Zo12 2.15 -.038 -.02 .11 -o131 468 2 0
.9U0 1.11 1.11 00000 -,03 .0. -.074 49 1 0
0900 011 .00 s022 -005 s12 -. 170 50 0 0
*901 -.69 -.96 s065 -005 005 -. 104 51 - 1 0
0901 -1.89 -1099 o094 -.05 .03 -.061 52 - 2 0
0900 -2.90 -3.04 o136 -.05 e24 -. 291 53 - 3 0
0900 ,11 ,06 .051 -o05 ,13 -,1?e 54 0 0

MREF RUN CONF PHI REYN TT8F

090 6 1 0 1093 72o8

Me ALPHA ALFAV DALPHA BETA 8ETAV DBETA RECORD NAL NBT

o902 o05 o01 .035 -2.02 -1.94 -007?5 55 0 - 2
.900 011 .07 .038 .-.06 .10 -.159 56 0 0
o903 oil 906 o044 -. 05 606 -0107 57 0 0
0901 .04 -o06 0091 1.92 2.04 -U115 s6 0 2
09C2 -003 901 -. 035 3.95 4.14 -.184 59 0 4
.897 -.06 -. 08 .019 6.00 6.30 -. 305 60 0 6
,698 -010 -913 .036 8.04 8.49 -o447 61 0 8
.900 -,13 -,19 .065 10.09 10e54 -9453 62 0 10
o904 -o14 -010 -.037 11.05 11.56 -.510 63 0 11
0904 ,11 o07 *034 -s04 .05 -0091 64 0 0

MREF RUN CnNF PH! REYN TT8F
.90 22 1 0 5.51 92.6

me ALPHA ALFAV DALPHA BETA BETAV DOETA RECORD NAL NUT

.6903 .1 006 .049 -. 09 e12 -. 166 207 0 0
0901 4o14 4.20 -. 065 0.00 .20 -0196 200 4 0
0900 2.12 2.11 .009 -,03 015 -. 184 209 2 0
.901 1.12 1.08 o036 -s03 .13 -.160 210 1 0
0900 ol 906 o055 -. 06 913 -o182 211 0 0
0900 -089 -1001 .116 -006 o11 -. 169 212 - 1 0
.901 -1.89 -2.04 9149 -. 06 008 -. 139 213 - 2 0
.901 -2.91 -3.07 o156 -006 .25 -. 302 214 - 3 0
o905 o1l 0? e036 -. 05 o12 -0162 215 0 0

FIGURE 1t SUMMARY OF NASAIARC 11- X 11-FOOT MINO TUNNEL DATA (CONTINUEDI
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HREF RUN COMF PHI REYN TTof
990 23 1 0 3.32 66.1

Me ALPHA ALFAV DALPHA BETA BETAV DOSETA RECORD HAL NBT
- -- -- flem, nrpwi. , --- -- o -q - mq .e --.---

•902 .11 ,05 ,062 b.05 .16 -,211 216 0 0
.699 4.13 4.17 -. 046 0.00 .23 -. 229 217 4 0
.900 2.12 2.11 .012 -.03 .19 -,221 216 2 0
.9C1 1,11 1.07 *037 -e03 .14 -.211 219 1 0
•900 e11 .05 .059 -o06 .15 -,210 220 0 0
.901 -. 09 -o97 000 -.06 .13 -,166 ZZ - 1 0
,901 -1.90 -2.05 .146 -.06 .o -.140 222 - 2 0
•900 -2.91 -3.06 .159 -006 .05 -0109 223 - 3 0
.901 .11 .07 ,041 -.05 .16 -.231 224 0 0

MREF RUN CONF PHI REYN TTOF
990 30 2 1 1.98 63.7

me ALPHA ALFAV DAtLPHA BETA BETAV DBETA RECORD NAL NOT

.900 -. 10 -. 16 ,056 .26 .48 -. 204 292 0 0

.900 -3.12 -3.23 .114 o24 o43 -,191 293 - 3 0

.901 -26o1 -2.21 .102 ,25 ,42 -. 172 294 - 2 0
•901 -1.10 -1.16 .071 .25 .47 -. 218 295 - 1 0
.899 -. 10 -. 16 .053 ,28 949 -,215 296 0 0
0890 .90 .86 .037 028 .49 -. 211 297 1 0
.905 1.90 1.99 -. 007 .27 054 -. 266 298 2 0
.901 2.92 2.99 -o071 .26 .50 -. 223 300 3 0
.904 -. 10 -. 11 0019 .27 .48 -. 205 301 0 0

NREF RUN CONF PHI REYN TTBF
.90 31 2 1 1.96 63.0

me ALPHA AtFAV DALPHA BETA BETAV DSETA RECORD HAL NBT

903 -,04 -08 .045 2.24 2,51 -.268 302 0 2
.901 -,10 -. 12 .025 .28 o49 -.200 303 0 0
.900 -004 .01 -.051 -1,69 -1.55 -,135 304 0 - 2
o902 .03 -. 07 .100 -3.72 -3.66 -. 064 305 0 - 4
.902 006 ,01 .051 -507? -5.75 -. 019 306 0 - 6
.903 .10 *03 .069 -7.81 -7.90 .087 307 0 - a
.903 e11 .09 .021 -6.64 -8.99 0111 308 0 - 9
*901 .14 .13 .010 -10.70 -10.64 .143 309 0 -11
.901 -. 10 -906 -.039 o28 460 -.196 310 C 0

- REF RUN CONF4 PHI REYN TTSF
.90 44 2 1 5.55 864

"a ALPHA ALFAV DAIPHA BETA BETAV DBETA RECORD NAL NBT
-. -,lwm,, ,m nl- --.e.ee e e e e e- .- -.

.900 -.10 -. 13 o025 .28 .40 -.121 430 0 0

.900 -3.12 -3.23 .109 o24 ,45 -0zoq 431 - 3 0

.902 -2.11 -2.2O *096 925 ,35 -.106 432 - 2 0
0907 -. 10 -. 13 .029 .27 .40 -.135 434 0 0
,099 2.92 3.02 -9106 ,28 .42 -0140 437 3 0
.960 -1.11 -1.15 9036 .25 .38 -4126 430 - 1 0
,698 091 o93 -. 029 .20 .41 -. 131 439 1 0
.900 1.90 1.99 -0065 .26 o42 -. 144 440 2 0
099 -010 -008 -.018 *t6 .40 -.122 441 0 0

FIGURE 1: SUMMARY OF NASAIAVC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MRfF RUN CONF PHI REYN TT8F
090 55 3 10 1.94 71.4

me ALPHA ALFAV DACPHA BETA BETAY DOBETA RECORD NAL NBT

*902 .27 o04 o222 .10 e24 -.135 537 0 0
0899 o22 -,09 .312 12.24 12076 -. 541 538 0 12
0897 932 -o42 o741 10016 10.70 -.324 539 0 10
.900 .20 -.05 e246 6.14 6.52 -.383 540 0 S
0699 921 -001 e222 6.12 6942 -0300 541 0 6
o902 .21 -001 0216 4.12 4.34 -o222 542 0 4
0901 .24 .02 e219 2.11 2.24 -.134 543 0 2
0900 o27 o04 o225 .11 2l -e107 544 0 0
.9,00 .27 .04 o224 -1.90 -1.83 -0070 545 0 - 2

NREF RUN CONF PHI REYN TTOF
.90 67 4 11 1.93 71.9

M8 ALPHA ALFAV DA1LPHA BETA DETAV D8ETA RECORD NAL NBT

.890 -.13 -. 27 .139 -.11 -001 -0099 656 0 0

.896 -,07 -o11 .032 -12925 -1254 ,289 657 0 -12

.902 -.18 -916 -.023 -10.19 -10.42 o236 658 0 -10
0905 -. 06 -.17 .106 -0.15 -8.28 .130 659 0 - 8
0905 -.06 -019 .127 -6.13 -6o17 .040 660 0 - 6
.903 -.07 -.22 .154 -4.12 -4.11 -.011 661 0 - 4
•902 -010 -o24 .144 -2.11 -2.05 -.060 662 0 - 2
.0901 -.13 -o25 .120 -. 11 0.00 -. 106 663 0 0
o901 -.13 -. 28 o145 1009 2.03 -,138 664 0 2

HREF RUN CONF PHI REYN TTSF
.90 77 5 0 1.97 65.5

me ALPHA ALfAV DALPHA BETA BETAV OBETA RECORD NAL NOT

.906 2406 26.52 -1.663 -005 .01 -.063 8oo 25 0
e903 22.22 23.62 -1.395 -. 06 942 -.480 801 22 0
.903 20.27 21.44 -1.170 -.06 .30 -.435 802 20 0
0903 18.28 19.26 -. 960 -.05 .24 -.290 803 18 0
0905 16.24 17.03 -o781 -904 926 -. 296 804 16 0
•905 14.2? 14095 -. 662 -004 .24 -o272 805 14 0
o902 12.25 12.98 -.735 -006 022 -.281 806 12 0
0906 10*00 10077 -0687 -o16 ,23 -9392 600? 10 0
0097 8915 8053 -o38? -005 926 -o301 so@ a 0
*903 6e13 6040 -,216 -005 926 -o310 809 6 0
0899 413 423 -100 -06 26 -320 a10 4 0

9902 2.11 2.16 -.052 -009 025 -. 336 611 2 0
.904 1011 1.14 -o028 -. 08 926 -.339 812 1 0
.903 011 .12 -. 013 -ll 023 -o333 813 0 0
o904 -0.9 -.92 0030 -,11 019 -. 303 814 - 1 0
.906 -1.90 -1996 0060 -. 10 .19 -o293 815 - 2 0
.903 -2.91 -3903 o126 -.11 .22 -e328 816 - 3 0
0901 o11 e06 004? -. 11 .21 -.326 e17 0 0

FIGURE 1 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MREF RUN CONF PHI REYN TTOF
oqO 81 5 0 1.96 66.6

me ALPHA ALfAV DALPHA BETA PETAV DOETA RECORD HAL NBT

,90z 6.13 6.41 -@263 -005 *26 -.310 675 6 0
.901 4.13 4.25 -.124 -005 .27 -.327 876 4 0
v903 2*11 2.15 -,043 -.00 .24 -o324 877 2 0
o903 1.11 1.10 .010 -.00 .25 -. 330 878 1 0
,902 ,11 .09 020 -,tl .21 -.31B 879 0 0
.902 -.90 -.99 .091 -.11 .105 -. 261 60 - 1 0
s902 -1.90 -2*02 .121 -011 .18 -. 209 881 - 2 0
.902 -2.91 -3.04 .136 -. 11 .21 -. 321 882 - 3 0
.904 ,10 o12 -.020 -,11 *22 -. 324 883 0 0

RREF RUN CONF PHI REYN TTOF

.90 82 5 0 1.96 67.2

ma ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NT

.906 904 .09 -. 048 -2.07 -1*79 -,278 884 0 - 2
e906 .10 .12 -o025 -010 .22 -.326 885 0 0
.90? .03 -.0 .076 16 2,20 -.326 686 0 2
.907 -o03 .02 -.052 3.90 4.28 -. 380 a07 0 4
.903 -.07 .01 -.076 5,94 6.43 -.491 866 0 6
.900 -. 10 -. 08 -.019 7,96 8.61 -. 630 089 0 8
.901 -.13 -.13 0.000 10,03 10.62 -.593 890 0 10
,904 -. 14 -zz *084 10.99 11*64 -. 649 891 0 11
.905 010 ,09 .010 -. 10 ,22 -,328 092 0 0

MREF RUN CONF PHI REYN TTOF
e90 63 5 0 1.96 67.2

"m ALPHA ALFAV DALPHA BETA SETAV DBETA RECORD NAL NOT

.907 1.05 1.17 -9124 -2*02 -1.75 -o277 893 1 - 2
,900 1,11 1.08 s026 -. 09 .25 -e335 894 1 0
,906 1.04 1.01 *026 1.8? 2.25 -,374 895 1 2
o907 ,9? 1.09 -,1l 3.08 4o29 -,409 896 1 4
*906 .94 1.03 -0095 5.91 6*42 -.510 897 1 6 I:
,90 491 .96 -.052 7.95 863 -.6?8 698 1 8
.902 *Be 059 .287 10.01 10.69 -e682 899 1 10
.905 .86 1.04 -.113 11.83 12.54 -,?0 900 1 12
.903 1.10 1oll -005 -00 .26 -o339 901 1 0

MREF RUN CONF PHI REYN TTOF
.90 84 .5 0 1.96 67.4

me ALPHA ALFAV DALPHA BETA BETV DBETA RECORD NAL NBT

•901 2.05 2.11 -0058 -2.02 -1,60 -.217 902 2 - 2
.901 2.11 2.14 -o028 -,09 .24 -o331 903 2 0
.903 zoo0 2o03 0050 1.86 2.24 -,372 904 1 2
•901 200 2.15 -. 156 3.86 4.28 -.419 905 t 4
.902 1.94 2*06 -,114 5.90 6.41 -*503 906 2 6
0941 1.92 2,01 -.091 7.95 8.64 -.665 907 2 a
e902 1.90 1.61 .287 10.00 10.70 -.695 908 2 10
.905 1088 1.89 -.00 12,06 12.83 -.770 909 2 12
.905 211 2.20 -0091 -.00 .28 -9360 910 2 0

FIGURE Is SUMMARY OF NASAfARC 11- X 11-FOOT VIND TUNNEL DATA (CONTINUED)
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RREF RUN CONF PHI REYN TTOF
.90 85 5 0 1.95 66.4

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT
. Nqma,~~~~~~~~ ---m us -----,D~ ~w, .. .m m.n q, -- ,m, -- -- --.-u

o899 4.06 4.18 -.125 -2@02 -1.84 -.179 911 4 - 2
•900 4.13 4.23 -.100 -.06 *26 -o312 912 4 0
.904 4.07 4.10 -.036 le 2.23 -o341 913 4 2
.901 4.03 4.27 -.244 3.87 4o27 -.401 914 4 4
.902 401 4.24 -.225 5.90 6.42 -. 528 915 4 6
0902 3.9? 4.19 -.21f 7.95 8o61 -. 667 916 4 8
•902 3.93 4o15 -.214 9.99 10.67 -.667 917 4 10
.901 3.69 4.31 -.422 12.03 12.81 -o78 916 4 12
.903 4o12 4.2-! -. 125 -. 05 .28 -0329 919 4 0

HREF RUN CONF PHI REYN TTF
990 86 5 0 1.96 67.3

he ALPHA ALFAV DAILPHA BETA BETAV DBETA RECORD HAL NOT

o902 6,00 6.36 -. 261 -2.00 -1.81 -. 185 920 6 - 2

0900 6.13 6036 -. 234 -. 06 *25 -. 301 921 6 0
.901 6o14 6o32 -*ISO lose 2o22 -*334 922 6 2
0902 6.05 605 -0304 3087 4025 -0388 923 6 4
.698 5099 6.33 -. 341 .680 6.42 -. 53? 924 6 6
.900 5.95 6.27 -0317 7.92 8.64 -. 718 925 6 8
0900 5o92 6.27 -. 354 9.95 10.66 -,717 926 6 10
0900 5.88 6.12 -. 236 11.98 12.88 -. 894 927 6 12
0904 6.13 6940 -. 274 -o05 929 -9333 926 6 0

HREF RUN CONF PHI REYN TT8F
090 87 5 0 1.96 67.6

He ALPHA ALFAV DALPHA BETA ETAV DBETA RECORD HAL NOT.... .. . ..... ... . ...... .. ... .. .. ... . . . .. !
.900 -o97 -1.06 .095 -2.07 -1.85 -. 213 929 - 1 - 2
o902 -.90 -097 .072 -. 11 O18 -o291 930 - 1 0
.902 -098 -1.15 .164 1.86 2.22 -. 340 931 - 1 2
.902 -1.04 -1.05 ,003 3.91 4.28 -. 368 932 - 1 4
*901 -1.08 -1.06 -.020 5.95 6.45 -.494 933 - 1 6
.902 -1.10 -1.10 -.002 7.97 6.61 -9647 934 - 1 8
.902 -1.13 -1.22 .095 9.89 10o56 -.671 935 - 1 10
.097 -. 89 -1.01 6119 -041 o22 -035 936 - 1 0

MRFF RUN CONF PHI REYN TTOF
.90 88 5 0 1.96 67.8

me ALPHA ALFAV DALPHA BETA BFTAV DOETA RECORD NAL NBT

.899 -1o96 -2oll .150 -2.09 -1.91 -. 180 93? - 2 - 2
o902 -1.90 -202 9121 -f11 o17 -,279 938 - 2 0
.901 -1.98 -2.22 .238 1.86 2.16 -9307 939 - 2 2
0900 -2004 -209 o055 3.90 4026 -0376 940 - 2 4
es"9 -2007 -2o12 0048 5.96 6.44 -.454 941 - 2 6
•900 -2.10 -2.17 o070 6,02 0.62 -.596 942 - 2 6
0900 -2011 -2.20 096 077 9035 -3?7 943 - 2 9
.904 -1.90 -2.02 ,117 -011 .21 -o316 944 - 2 0

FIGURE 1 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUEOI
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MRE-F RUN CONF PHI REYN TT8F
.90 89 5 0 1.96 66.4

148 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT
- e -- ec s - -- n- -

0900 8.11 8.51 -.403 -lo94 -1.77 -.163 945 8 - 2
•902 8.14 8.54 -.394 -904 .24 -. 290 946 8 0
o902 0.13 8*46 -9327 103 2.17 -o345 947 8 2
.905 6.04 6.49 -o450 3.66 4.30 -.447 948 8 4
0899 7.97 8.43 -o458 5.89 6*46 -9562 949 a 6
.900 7092 8609 -,169 7.91 8.69 -.783 950 8 6
.903 7.07 8.03 -. 152 9.93 10.?3 -0796 951 8 10
0903 782 6.21 -.3188 11*94 12.92 -.962 952 8 12
o904 814 8.60 -e450 -.04 026 -.305 953 8 0

IREF RUN CONF PHI REYN TTOF

.90 90 5 0 1.96 67.6

me8 ALPHA ALFAV DALPHA BETA BETAV DOBETA RECORD NAL NBT

.904 10009 10o64 -.543 -2.16 -2.08 -.086 955 10 - 2

.904 10.13 10.65 -. 514 -. 17 .06 -.246 956 10 0

.905 10.0 10051 -.436 lo6 2.20 -.358 957 10 2

.902 10.01 10.57 -.551 3.84 4.32 -,474 958 10 4

.903 9.96 10o28 -. 306 5068 6.51 -. 630 959 10 6
0 900 9.93 10.27 -o239 7.69 8.72 -o829 960 10 8
.902 9.60 1009 -o213 9@91 10.81 -.903 961 10 10
o902 9013 10.29 -.466 11.93 12.96 -1.031 962 10 12
o903 10.13 10.64 -. 508 -. 17 o14 -. 309 963 10 0

MREF RUN CONF PHI REYN TT8F
090 91 5 0 1.96 67.2

"48 ALPHA ALFAV DALPHA BETA SETAV DBETA RECORD HAL NBT

.901 12.14 12.84 -.706 -2.06 -1.96 -.101 964 12 - 2

.901 12.25 12.94 -.692 -. 06 o22 -0283 965 12 0

.9ud 12.07 12.69 -.614 1,96 2934 -.377 966 12 2
0698 l2o02 12.73 -.708 3.98 4.46 -. 486 967 12 4
.902 11.98 12.46 -,482 6002 6.72 -o693 968 12 6
.901 11.94 12.41 -.474 8.04 8.96 -o936 969 12 8
.905 11.69 12.34 -o446 10.07 11.07 -1.001 970 12 10
0905 11.64 12.59 -.741 12.08 13.22 -1.140 971 12 12
.902 12.25 1298 -0732 -o06 925 -. 308 972 12 0

HREF RUN CONF PHI REYN TT8F
o90 92 5 0 1.96 67.2

m8 ALPHA ALFAV DALPflA BETA BETAV D0ETA RECORD NAL NBT

-899 14. 13 25.00 -066 -2.06 -lo99 -o063 973 14 - 2
.904 14926 14.92 -.66? -. 04 *24 -.273 974 14 0
.896 14.14 14.68 -o546 1090 2o39 -. 411 975 14 2
.899 14.05 14,71 -.662 3997 4o52 -o542 976 14 4
0.99 13.99 14.67 -.679 5.96 6.71 -.732 977 14 6
0901 13.93 14.61 -. 662 8.03 9.01 -.978 978 14 a
0899 13,8" 14.54 -.670 10.09 11.12 -1.068 979 14 10
.902 13.61 14.74 -o933 12,10 13932 -1219 960 14 12
0909 14*26 15.15 -898 -. 64 e24 -o276 961 14 0

FIGURE 11 SUMMARY OF NASAIAPC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED$
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MREF RUN CONF PHI REYN TTBF

.90 93 5 0 1.96 67,4

me ALPHA ALFAV DAILPHA BETA BETAV OBETA RECORD HAL NOT

0903 16.16 16.94 -.163 -2.05 -1.99 -0063 982 16 - 2*902 16.25 17.05 -0795 -.04 .24 -o283 983 16 0.899 16.18 17.00 -.821 1,97 2.39 -.426 984 16 2
.901 16.0? 16.93 -o862 3.97 4.54 -.576 985 16 4.902 15.99 16.90 -. 915 6.01 6o79 -0776 986 16 6.903 15.94 16.84 -e904 8.03 9.04 -1.020 967 16 6.902 15.88 1676 -.82 10.06 11.27 -1*205 986 16 100902 15.83 16.87 -1.049 12.10 13.59 -1.486 989 16 12.903 16.25 16.98 -.726 -004 e24 -.281 990 16 0

MREF RUN CONF PHI REYN TTOF
.90 94 5 0 1*96 67*2

ma ALPHA ALFAV DAILPHA BETA BETAV DSETA RECORD NAL NBT

9901 1821 19.19 -*960 -2.04 -2001 -o039 991 16 - 20898 18.28 19019 -0913 -.05 922 -o268 992 18 00902 18.14 19005 -0905 1.96 2.40 -.439 993 16 20900 1.06 19.09 -1.011 400 4.63 -o630 994 16 4.899 1603 19.17 -1*136 5.99 6.81 -.824 995 18 6
.696 11.96 19.05 -1.092 8005 9924 -1.192 996 16 80903 17.90 18.87 -o96? 10.0? 1164 -1.565 997 16 10.901 17083 19.04 -1.211 12.11 13.77 -1.661 996 16 12.900 1826 19.24 -,960 -.00 .24 -.286 999 16 0

MREF RUN CONF PHI REYN TT8F
•90 95 5 0 1.96 67.2

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

.698 20018 2137 -1.16s5 -2.03 -1.85 -.172 1000 20 - 2.902 20.2? 21.45 -1,153 -.09 o38 -,435 1001 20 0,86 20.16 21o20 -1,042 1.94 2.52 -.561 1002 20 2.901 2006 21.24 -1*158 3.95 4.82 -. 873 1003 20 4.903 20.03 21*31 -1.286 5*99 7.09 -1,097 1004 20 6.899 19497 21.18 -1.21? 6.03 9.51 -1.483 1005 20 6.897 19.90 20.98 -1.080 1001 11.80 -10734 1006 20 10896 19.66 20.94 -1.064 10.94 12,74 -1.801 1007 20 11.900 20.27 21.31 -1.041 -006 037 -.430 1008 20 0

MREF RUN CONF PHI REYN TTOF
" 90 96 5 0 1.96 680

Pe ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD HAL NOT
.901 22.19 23.52 -1.326 -2.04 -1.89 -.146 1009 22 - 2.899 22*22 23.58 -1.363 -e06 *43 -.469 1010 22 0.900 22.16 23.31 -1,146 1.94 2.57 -.633 1011 22 2.900 22.O9 23.48 -1.390 3.96 4,92 -,963 1012 22 4.901 22.03 23.43 -19401 6.01 7.26 -1.246 1013 22 6.900 21.97 23.32 -1.346 803 q.69 -1.661 1014 22 a.903 21.96 23.31 -1.351 8.61 10.40 -1.792 1015 22 9.901 22.22 23.62 -1o400 -*06 e45 -.511 1016 22 0

FIGURE 1i SUMMNARY OF NASAIARC 11- X 11-FOOT WIND TUNNFL DATA fCONTINUEDI

48



NREF RUN CONF PHI RfYN TTSF

*90 97 5 0 1.96 67.7

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

•901 4.12 4.27 -. 145 -.01 .27 -.326 1017 4 0
.900 2.11 2.13 -.023 -.09 .25 -. 336 1010 2 0
.699 all .08 .032 -.11 .20 -. 316 1019 0 0
*907 -1.90 -1.97 ,073 -.10 *20 -9297 1020 - 2 0
•901 .10 *06 *047 -011 .21 -. 320 1021 0 0

MREF RUN CONF PH! REYN TTSF
*90 239 5 0 5.50 91.9

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

.899 all .15 -.039 -.11 .19 -. 304 2207 0 0

.902 10*22 10.77 -. 542 -.17 .23 -.402 2268 10 0

.900 8.16 8.41 -.300 -.05 .25 -. 2915 2289 8 0

.900 6.15 6.30 -.232 -.06 .25 -. 303 2290 6 0

.903 4.14 4.29 -.152 -.05 .22 -.274 2291 4 0

.903 2.12 2.22 -.103 -,08 .21 -.297 2292 2 0
o901 loll 1.19 -.0001 -o09 .20 -.282 2293 1 0
.902 .11 .17 -.066 -.11 .19 -0305 2294 0 0
.903 -.90 -.66 -.033 -.11 .19 -.299 2295 - 1 0
o902 -1.90 -1.91 .014 -.11 .21 -.326 2296 - 2 0
.901 -2.91 -2997 .016 -all .32 -.439 2297 - 3 0
.901 .11 .17 -.063 -. 11 .20 -.312 2298 0 0

NREF RUN CONF PHI REYN TTBF

o90 240 5 0 3.33 86.1

me ALPHA ALFAV OALPHA BETA SETAV DRETA RECORD HAL NIT
-- -,m, ---- e-- -- -~m _ -- __ _ - - - - -- I

.901 .11 .12 -9013 -.11 *22 -. 332 2299 0 0

.900 10.20 10.66 -. 457 -.17 .26 -.432 2300 10 0
0905 6.16 8.50 -,345 -.04 .27 -.306 2301 8 0
0901 6.14 6.36 -.221 -.05 .30 -.350 2302 6 0
.905 4o13 4.27 -. 14Z -. 05 .27 -. 315 2303 4 0
,94 2oll 2.17 -.065 -.08 .24 -o320 2304 2 0
0905 1.10 1.15 -.046 -.08 .21 -o293 2305 1 0
9903 o10 o13 -.034 -*11 .21 -.317 2306 0 0
.902 -.19 -. 90 .002 -. 11 .i -. 302 2307 - 1 0
.901 -1.69 -1.92 .027 -.12 .19 -.300 2300 - 2 0
.899 -2.91 -2.98 *072 -.12 .13 -o251 2309 - 3 0
.900 .11 .12 -.008 -.12 .21 -. 329 2310 0 0

FIGURE 1' SUMMARY OF NASAYARC 11-1 X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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KREF RUN CONF PH! REYN ITOF
.95 7 1 0 1.84 68,6

M9 ALPHA ALFAV DAtPHA BETA BETAV D14ETA RECORD NAL NOT

.952 *06 .10 -,047 .06 .24 -.185 66 0 0
s947 4.07 4.46 -.390 On .27 -.165 68 4 0
o949 2.06 2.27 -. 212 .08 .27 -. 189 69 2 0
.953 1.06 1.1T -.112 .06 o26 -.183 7.1 1 0
o949 *06 015 -0090 .05 .27 -.214 72 0 0
.950 -095 -. 94 -.009 905 u27 -.211 73 - 1 0
.954 -1.94 -2.06 .116 .06 .24 -.167 74 - 2 0
.945 -2.95 -3.11 .153 .04 o2? -.230 75 - 3 0
.951 *06 .07 -. 009 .06 s27 -. 214 76 0 0

MREF RUN CONF PHI REYN TTOF
o95 6 1 0 1.83 70.8

me ALPHA ALFAV DALPHA BETA BFTAV DBETA RECORD NAL NBT

.949 .02 .09 -. 066 -1.95 -1.82 -. 125 77 0 - 2

.948 ,06 ,12 -9060 ,05 .24 -0195 76 0 0

.948 -,02 001 -. 035 2.02 2*29 -. 266 79 0 2
o952 -,08 ,07 -. 143 4.05 4.36 -@330 80 0 4
•952 -. 09 o04 -*126 6*09 6955 -. 462 81 0 6
.952 -09 ,03 -,116 8o13 474 -. 614 82 0 8
.952 -,09 -.03 -.065 10.36 lOO -.636 83 0 10
.952 -.09 .04 -*134 11.13 11,76 -. 657 84 0 11
.947 o06 ,12 -.060 *05 .27 -,220 85 0 0

NREF RUN CONF PHI REYN TT6F
,95 15 1 0 1.81 72o3

m8 ALPHA ALFAV DALPHA BETA BETAV D0ETA RECORD NAL BT

.948 006 .13 -0078 .05 o24 -s193 144 0 0
,944 4006 4944 -o361 610 ,28 -9175 145 4 0
.951 2o05 2o25 -,192 o08 o26 -o181 146 2 0
o948 1.06 1.21 -0149 ,07 .26 -,183 148 1 0
,9514 .05 .09 -.041 ,05 .26 -. 204 149 0 0
•953 -,95 -.94 -,009 ,0 o25 -.196 150 - 1 0
.953 -1.95 -2o04 o088 ,05 o26 -9206 151 - 2 0
.952 -2.96 -3.12 .161 o05 .25 -.196 152 - 3 0
o954 .06 O11 -. 048 005 .25 -,196 153 0 0

MREF RUN CONF PHI REYN TTOF
995 32 2 1 1.85 64.8

Me ALPHA ALFAV DALPHA BETA BETAV DOBETA RECORD NAL NST

,947 -,05 .02 -,073 .18 ,.4 -. 357 311 0 0
•950 -3.06 -3.24 .179 ,13 ,51 -. 374 312 - 3 0
,951 -2.OS -2.14 ,089 .15 ,52 -.367 313 - 2 0
.946 -1005 -1.06 .009 .16 o55 -s394 314 - 1 0
•947 -o06 D01 -.068 O1e .56 -.380 315 0 0
,992 9 0J,07 -011? O16 .56 -.382 316 1 0
.950 1,95 2.1 -s192 Ole .56 ,305 31? 2 0
.946 2.97 3.23 -.264 Ole ,55 -0373 316 3 0
o954 -*00 -.04 -.008 Ole .56 -,360 319 0 0

FIGURE 1 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUEDI
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PREF RUN CONF PHI REYN TT8F

095 33 2 1 1.85 64.6

Me ALPHA ALFAV DALPHA BETA FETAV DBETA RECORD NAL NST

.944 -*02 .06 -.073 2019 2.62 -.439 320 0 2
0955 -005 -003 -.022 16 056 -o401 321 0 0
e946 902 .12 -. 108 -1.79 -1.52 -e272 322 0 - 2
.951 008 006 0025 -3.82 -3.66 -.152 323 0 - 4
*948 ,09 .09 *003 -5.66 -5.82 -9040 324 0 - 6
0991 010 .09 e002 -7090 -7.97 0070 325 0 - a
.947 010 e16 -.064 -9093 -10005 *121 326 0 -10
09J5 ,10 .12 -.025 -10.00 -10.94 0136 327 0 -11
e957 -005 -. 01 -0036 .17 095 -.372 328 0 0

HREP RUN CONF PHI REYN TT8F
.95 54 3 10 1.81 72.9

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

e945 .17 .16 o010 006 e29 -e235 528 0 0
.953 .11 .111 .004 12o13 12.89 -9709 529 0 12
e953 ,22 .12 .098 10.13 10.80 -0674 530 0 10
0950 .09 ,07 e022 809 8.66 -0574 531 0 8
.950 .10 009 o014 6.08 6.54 -.465 532 0 6
e947 011 o14 -.032 4e07 4.43 -.364 533 0 4
0950 o14 .15 -0010 2.06 2.35 -. 298 534 0 2
.951 o16 o16 0008 e04 .27 -. 232 535 0 0
o953 916 014 o026 -1.95 -1.80 -o152 536 0 - 2

HREF RUN CONF PHI REYN TTOF
e95 66 4 11 1081 73o4

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NOT

.949 -02 -914 O11s -005 e12 -.169 646 0 0
e953 e03 -016 o137 -12,19 -12.60 .404 647 0 -12
.953 -*08 -015 o071 -10e14 -10o47 ,332 648 0 -10
.951 904 -. 12 .166 -8.09 -829 9201 649 0 - 8
0951 .04 -. 14 9179 -6.08 -6.19 .110 650 0 - 6
o954 004 -. 15 *167 -406 -4004 -@013 651 0 - 4
e954 0.00 -017 o178 -2e06 -1097 -o093 652 0 - 2
0952 -@02 -. 20 ,175 -. 06 .14 -0199 653 0 0
o953 -. 02 -017 .145 1.95 2.19 -. 239 654 0 2
0955 -e02 -,21 e184 -,06 .13 -1681 655 0 0

FIGURE 1' SUMNARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MREF RUN CONF PHI REYN TTOF
,99 ?6 5 0 1.61 72.7

M8 ALPHA ALFAV DALPHA BETA SETAV 0OETA RECORD NAL NOT

9946 24.66 27.06 -2.998 .04 .14 -.102 781 25 0
948 22.21 24.63 -2,421 .04 .41 -.372 782 22 0
0951 20.25 22.43 -2.179 .05 .46 -.409 783 20 0
,955 18026 19,,90 -t0714 ,06 022 -9166 784 LS 0
0953 1602* 1?080 -1,569 ,Oh 027 -,211 795 16 0
,953 &4o29 15,59 -10340 006 ,26 -o192 766 14 0

0955 12023 13.24 -1.002 o05 .29 -9246 767 12 0
.956 10017 11.07 -098 -006 ,31 -374 760 10 0
e952 814 6.90 -.762 .06 o34 -o282 789 8 0
.956 6.11 6.61 -0500 .05 932 -. 262 790 6 0
o949 4.11 4o54 -o433 .05 .31 -. 256 791 4 0
e953 2.10 2.28 -.162 .02 029 -. 268 792 2 0
.949 1.10 1.26 -9164 .02 .30 -.285 793 1 0
.947 .09 o20 -0102 -,01 .30 -o312 794 0 0
e946 -.90 -.89 -0010 -002 .28 -.293 795 - 1 0
o947 -1.90 -1.97 .067 -001 .28 -.295 796 - 2 0
0951 -2092 -3007 ,156 -. 01 o28 -o287 797 - 3 0
o954 ,10 o14 -. 041 -.01 ,28 -.286 796 0 0

HREF RUN CONF PHI REYN TTOF
.95 98 5 0 104 67.9

M8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

o949 4.07 4.47 -9395 005 .30 -*248 1022 4 0
.944 2.0? 2.28 -.216 001 o29 -.261 1023 2 0
o954 005 .12 -o061 0.00 ,28 -,281 1024 0 0
9952 -1,95 -2.05 .098 0.OO 026 -.269 1025 - 2 0
.948 .05 015 -. 094 -.01 .28 -.286 1026 0 0

HREF RUN CONF PHI REYN TT6F
095 99 5 0 1.84 67.7

e1 ALPHA ALFAV DAILPHA BETA BFTAV OBETA RECORD NAt NST

0950 22.16 24.41 -2*256 -1.97 -1.8 -088 1027 22 - 2
.9945 22.17 24.64 -2o470 ,04 o38 -,343 1020 22 0
o949 22.10 24.43 -2.331 2.04 2.29 -.246 1029 22 2
9468 22o04 24.37 -20326 4e06 4.53 -.470 1030 22 4

.948 22.01 24.27 -2*262 6.11 6.95 -e839 1031 22 6
,947 21.98 24.33 -2.356 8.12 9*65 -1.533 1032 22 8
o949 21.97 24,20 -2o235 8.71 10.31 -1.599 1033 22 9
9947 22.17 24.61 -2,437 v04 o39 -e345 1034 22 0

FIGURE 11 SUNMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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HREF RUN CONF PHI REYN TTSF
.95 100 5 0 1.63 66.4

me ALPHA ALFAV DAILPHA BETA BETAV OBETA RECORD NAL NBT

e946 20015 22o34 -2.166 -1.96 -1.81 -0145 1035 20 - 2
o947 20.2l ?2.48 -2e262 04 946 -.418 1036 20 0
090 20.09 22.21 -29126 2.04 2,56 -515 1037 20 2
.953 20.02 22.00 -1.982 4.05 4.80 -.745 1038 20 4
.946 20.00 22.10 -2.106 6.07 7.07 -1000 1039 20 6
0950 19.96 21.8 -1.920 6.11 9949 -1.372 1040 20 a
.952 19.93 21.65 -1.723 10.15 11.54 -1.390 1041 20 10
e952 19.92 21.60 -1.768 11.04 12.45 -10412 1042 20 11
0945 20.22 22.56 -2.347 e04 .49 -e455 1043 20 0

MREF RUN CONF PHI REYN TT6f
.95 101 5 0 1.84 67e3

ma ALPHA AI.FAV DALPHA BETA BETAV DBETA RECORD NAL NBT

0951 1818 19.96 -1781 -1.97 -1.89 -.079 1044 16 - 2
e943 18o23 20.31 -2.066 .04 .23 -o184 1045 16 0
,951 18.0 19.87 -2.794 207 2,32 -o245 1046 18 2
.950 1802 19e90 -1.6L64 4e07 4.55 -e485 1047 18 4
e944 18000 19,86 -1.656 6.07 6.64 -. 770 1048 18 6
.948 17096 19.61 -1.654 812 9,18 -10056 1049 18 8
.952 11,93 19940 -1.475 10015 11056 -1.416 1050 18 10
9942 17.88 19.63 -10755 12.1? 13.57 -1.406 1051 18 12
0950 1822 20.10 -10881 .06 .24 -. 177 1053 18 0
.951 18.22 19.91 -1.668 .66 923 -.167 1054 16 0

MREF RUN CONF PHI REYN TT8F
095 102 5 0 1.84 67.2

me ALPHA ALFAV DALPHA BETA FETAV DBETA RECORD NAL NBT

e946 16.16 18.00 -1.838 -1099 -1.87 -.123 1055 16 - 2
.948 16.20 18.07 -1.869 *06 .26 -. 202 1056 16 0
.951 16.11 17.70 -1.587 2.07 2.33 -. 254 1057 16 2
.946 16902 17,68 -1,655 4.06 4o49 -,429 1058 16 4
9944 15.97 17.60 -1,628 6.07 6.75 -.679 1059 16 6
0947 15.94 17.38 -1.439 61 9.04 -,935 1060 16 8
0950 15.91 17,25 -1.336 10.14 11.28 -1.143 1061 16 10
.948 15.66 17.30 -1.420 12,17 13.60 -19431 1062 16 12
.949 16.20 17.69 -1.684 .06 .28 -. 221 1063 16 0

FIGURE 1 SUMMARY OF NASAIARC 11- X 11-FOOT MIND TUNNEL DATA (CONTINUED)
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MREF RUN CONF PHI REYN TT8F

.95 103 5 0 1.84 68.0

NO ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NST

.947 14.11 15.66 -1.556 -1.99 -1.86 -o125 1064 14 - 2

.950 14.21 15.70 -1.493 *06 .25 -.188 1065 14 0
0948 14.08 15056 -1.62 2.07 2.37 -. 295 1066 14 2
0944 14001 15.45 -1.445 4006 4.52 -.466 1067 14 4
.951 13.96 15.19 -1.228 609 6.73 -.642 1068 14 6
.932 13.93 15.15 -1.223 8.11 9000 -0899 1069 14 8
.951 13.90 15.09 -1.197 10.14 11.11 -1e036 1070 14 10
0945 13.66 15.10 -1.245 12.16 13.34 -1.180 1071 14 12
.946 14o21 15.84 -1.633 o06 *26 -0200 1072 14 0

RREF RUN CONF PHI REYN TT8F

.95 104 5 0 1.84 67.3

m8 ALPHA ALFAV DAtPHA BETA BFTAV DBETA RECORD NAt NBT

0950 12.11 13.28 -1.171 -1.98 -1.87 -. 113 1073 12 - 2
.948 12.19 13.54 -1.344 .04 .2E -.223 1074 12 0
.943 12.02 13.18 -1.163 2.05 2.38 -.332 1075 12 2
.953 11.96 13.07 -1.104 4.08 4.50 -.419 1076 12 4
.945 1196 13.07 -1.113 6.11 6.72 -.615 1077 12 6
.948 11.94 12.95 -1.013 8.12 8.96 -.832 1078 12 6
.949 11.92 12.85 -.933 10.13 11.04 -0906 1079 12 10
.945 11.69 12o97 -1.079 12.14 13.17 -1.039 1080 12 12
.951 12.19 13o44 -10247 .05 .3t -.269 1081 12 0

MREF RUN CONF PHI REYN TTSF
.95 105 5 0 1.84 67.5

me ALPHA ALFAV DALPHA BETA 9ETAV D8ETA RECORD NAL NBT

.946 10007 11.06 -.990 -2.11 -2.01 -. 092 1082 10 - 2
o949 10.01 11.04 -0955 -.07 .16 -. 228 1083 10 0
.951 10.02 10.84 -.825 1.95 2.30 -0355 1084 10 2
0952 9.96 10.86 -o902 3.94 4.39 -. 444 1085 10 4
.944 9.95 10.79 -. 640 5.97 6.53 -.560 1086 10 6
0991 9.93 10c70 -0760 7.99 8.75 -.760 1087 10 8
.949 9.90 10.58 -o675 9098 10.83 -. 843 1088 10 10
9947 9.08 10.75 -0676 11.99 13.01 -1.021 1089 10 12
0948 10.08 11.06 -. 978 -007 .26 -. 336 1090 10 0

MREF RUN CONF PHI REYN TT8F
•95 106 5 0 1.84 66.9

he ALPHA ALFAV DALPHA BETA SETAV DBETA RECORD MAL NOT

.948 8.08 8.90 -. 822 -1.86 -1.70 -. 163 1092 8 - 2

.950 8.09 8.94 -. 646 .06 o32 -. 253 1093 8 0
0947 S.07 8.88 -.801 1.93 2.27 -. 343 1094 a 2
.947 7099 8.73 -.742 3.94 4937 -9430 1095 8 4
.947 79 8.64 -.696 5.98 6.50 -.517 1096 8 6
.990 792 6.59 -.666 7099 6.70 -0707 1097 8 a
.948 7090 6.59 -.690 10.00 10.78 -. 784 1090 a 10
.949 7.060 862 -@745 12.01 12.99 -.983 1099 6 12
.947 8.09 8.94 -0845 05 o34 -290 1100 8 0

FIGURE 11 SUMMARY OF NASAfARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED$
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MREF RUN CONF PHI REYN TTOF

.95 107 5 0 1.85 66.2

me ALPHA ALFAV DALPNA BETA BETAV DBETA RECORD NAL NST

.957 400? 4.30 -.225 .09 .29 -0236 1105 4 0
o948 2.06 2.26 -@200 @0 .29 -0273 1106 2 0
.946 e06 .13 -.069 -.01 927 -.291 1107 0 0
o956 -1.95 -2.08 .130 -. 01 024 -.250 1108 - 2 0
.945 .06 .16 -.096 -.02 .27 -.285 1109 0 0

MREF RUN CONF PHI REYN TTIF
.95 108 5 0 184 06.9

m8 ALPHA ALFAV DAtPHA BETA BETAV DBETA RECORD HAL NOT

.948 6.09 6.63 -e573 -1.93 -1.77 -. 156 1110 6 - 2
o952 6.08 6.48 -.406 .05 .30 -0247 1111 6 0
.949 6.08 6.65 -. 576 1.98 2.30 -.319 1112 6 2
.946 6.00 6.54 -o537 3.96 4.35 -o390 1113 6 4
e947 5.96 6.47 -0504 5.98 6.49 -.S13 1114 6 6
o944 5.96 6.55 -9594 6,00 871 -.717 1115 6 a
0951 5,99 6.44 -. 492 10.03 10.81 -.763 1116 6 10
0945 5o94 6.53 -. 596 12.05 13.00 -. 950 1117 6 12
*942 6.09 6o66 -o597 .03 034 -0307 1116 6 0

MREF RUN CONF PHI REYN TT8F
.95 109 5 0 1.84 66.8

"a ALPHA ALFAV DALPHA BETA RETAV DBETA RECORD NAL NOT

.951 4,03 4.36 -@330 -1095 -1081 -o134 1119 4 - 2

.951 4.07 4.41 -9337 ,06 o30 -,242 1120 4 0

.951 4.01 4.30 -.291 1.99 2931 -. 323 1121 4 2
6955 3o98 4.40 -.422 3.98 4.38 -0395 1122 4 4
.952 3.99 4.32 -o338 5099 6.50 -e512 1123 4 6
.934 3.97 4.33 -. 360 8.03 8.72 -. 689 1124 4 8
e948 3.96 4.30 -o340 10.06 10.61 -o747 1125 4 10
e944 3.94 4.42 -@476 12.09 13.03 -9939 1126 4 12
.946 4.07 4.46 -0393 .0 .30 -o252 1127 4 0

NREF RUN CONP PHI REYN TTOF
095 110 5 0 1.84 67.0

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT
------- e----------- - --- -----

*953 2.02 2.21 -.190 -1.95 -1.79 -.157 1128 2 - 2
956 209 2.18 -o130 ,02 .28 -o260 1129 2 0
.956 2.01 2.14 -. 130 1.97 2.30 -o335 1130 2 2
*952 1.94 2.24 -o301 3o97 4.39 -. 417 1131 2 4
0949 1091 2.19 -.274 5099 6.53 -9545 1132 2 6
.947 1.92 2.15 -.235 803 6.76 -072? 1133 2 8
.947 1o92 2.12 -. 197 10.07 10.62 -9744 1134 2 10
948 1.93 2.27 -.341 12912 13.00 -.877 1135 2 12
.945 2.06 2.29 -.226 .01 o30 -9293 1136 2 0

FIGURE Is SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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NREF RUN CONF PHI REYN TT8F
.95 111 5 0 1.84 67.0

mB ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

9944 1.03 1.22 -.199 -1.9? -1.81 -.156 1137 1 - .
.944 1.06 1.21 -.150 0.00 .27 -.272 1136 1 0
.943 .99 1.15 -. 165 1.96 2.33 -.366 1139 1 2
.952 .92 1.19 -.264 3.97 4.36 -.412 1140 1 4
.958 .91 1.10 -. 187 6.00 6.56 -.562 1141 1 6
.959 .91 1.10 -. 186 6.04 6.73 -9695 1142 1 8
,952 .91 1.09 -.161 10.09 10,84 -.746 1143 1 10
.947 091 1.21 -. 306 11.90 12.76 -.853 1144 1 12
094? 1.06 1.21 -. 152 .01 .30 -.289 1145 1 0

MR EF RUN CONF PHI REYN TT8F

.95 112 5 0 1.84 67.3

Me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

0951 .02 .10 -. 062 -2.01 -1.82 -. 190 1146 0 - z
o949 o05 o13 -o082 -,01 ,26 -. 2184 1147 0 0
.947 -. 02 o06 -. 086 1.96 2.31 -o352 1148 0 2
.947 -.00 .12 -9204 3.98 4.41 -o434 1149 0 4
0945 -.09 .07 -. 162 6.04 6.59 -.553 1150 0 6
o946 -010 005 -,145 4o06 6.76 -. 701 1151 0 8
0947 -010 ,01 -. 114 10.12 10.82 -*703 1152 0 10
0949 -. 10 .65 -. 155 11,06 11.82 -. 747 1153 0 11
.948 .05 .13 -0081 -. 01 .29 -. 299 1154 0 0

HREF RUN CONF PHI REYN TTOF
.95 113 5 0 1.84 68.1

Me ALPHA ALFAV DALPHA BETA BET#*/ OBETA RECORD NAL NUT

.94d -.99 -.98 -. 011 -1.99 -1.63 -. 165 1155 - 1 - 2

.948 -.94 -. 92 -. 018 -. 01 .28 -. 293 1156 - 1 0

.950 -1.04 -1.06 e021 1.99 2.34 -. 345 1157 - 1 2
o9'33 -1.09 -1.02 -.071 4.03 4.43 -. 396 1158 - 1 4
.953 -1.10 -1.03 -. 071 6.07 6.60 -. 534 1159 - 1 6
.952 -1.10 -1.05 -. 056 6.06 6.60 -. 541 1160 - 1 6
.953 -1.10 -1.09 -. 047 8605 6.75 -. 705 1161 - 1 8
.949 -1.10 -1.07 -.025 9.98 10.69 -.714 1162 - 1 10
•952 -. 94 -1.00 .052 -. 01 .28 -0290 1163 - 1 0

MREF RUN CONF PHI REYN TTBF
.95 114 5 0 1.83 67.7

"a ALPHA ALFAV DAILPHA BETA BETAV DOETA RECORD HAL NOT
• a*4. dqauI U -- -- --. D --. ..----------.-------. .m

o945 -1.99 -2.05 .065 -203 -1.87 -9160 1164 - 2 2 2
e943 -1.94 -202 .075 -. 02 .28 -. 304 1165 - 2 0
.953 -2.09 -2.19 0147 1.97 2.31 -. 342 1166 - 2 2
.952 -2.09 -2.09 .001 4.01 4.43 -. 41T 1167 - 2 4
.952 -2.10 -2.09 -. 004 6*10 6.62 -. 525 1166 - 2 6
• 953 -2.09 -2912 .024 811 8.?2 -. 603 1169 - 2 a
,952 -2.09 -2.13 .040 6.82 9.45 -,625 1170 - 2 9
.90 -1.95 -2.03 .079 -. 01 .26 -,289 1171 - 2 0

FIGURE 11 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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fREF RUN CONF PHI REYN TTOF

.95 115 5 0 1.64 680

H ALPHA ALFAV PAtPHA BETA SETAV OSETA RECORD HAL NOT

e952 4.06 4.38 -,313 006 o32 -. 259 1172 4 0
e952 2.06 2.24 -. 184 .02 *29 -9265 1173 2 0
0950 .05 .12 -.065 0.00 .28 -,282 1174 0 0
.951 -1.96 -2.05 0097 0.00 .28 -. 268 1175 - 2 0
,945 *06 .15 -. 092 -. 01 .29 -. 303 1176 0 0

MREF RUN CONF PHI REYN TTOF
e99 241 5 0 1.81 76.4

me ALPHA ALFAV DAIPHA BETA BETAV DBETA RECORD HAL NOT

0954 .02 008 -0055 -2.00 -1.61 -. 191 2311 0 - 2
.958 e06 S08 -0025 -. 01 o26 -0271 2312 0 0.956 -,02 0.00 -.024 1.97 2,31 -. 340 2313 0 2

.951 -008 .11 -. 191 3.99 4.41 -. 414 2314 0 4

.948 -,09 .08 -.169 6.03 6.57 -.538 2315 0 6

.948 -009 006 -. 155 8.06 8.72 -. 660 2316 0 8

.946 -.10 0.00 -.03 10.10 10.73 -. 634 2317 0 10
*954 -. 10 .06 -. 159 11.08 11.76 -. 683 2316 0 11
.953 ,05 .13 -. 079 0.00 a29 -9292 2319 0 0

HREF RUN CONF PHI REYN TT8F
o99 251 5 0 1.82 71.0

me ALPHA ALFAV DALPHA BETA BETAV DRETA RECORD NAL NIT

.949 808 8.88 -. 803 -1.86 -1o73 -. 130 2395 8 - 2
095 8.09 6.82 -*723 .06 029 -. 230 2396 a 0
.957 8.08 8.66 -@569 1994 2.25 -e311 2397 8 2
0957 7.99 869 -. 700 3.96 4e38 -. 424 2398 a 4
0956 7095 8.67 -. 719 5.99 69.2 -.924 2399 8 6
.995 7.93 061 -.662 6.00 8.72 -.721 2400 8 8
.947 7.90 8.62 -.723 10.00 10.74 -. 739 2401 8 10
.945 7.67 6.67 -.795 12.00 12.94 -9942 2402 8 12
e954 8609 8.86 -. 762 .06 .32 -9259 2403 8 0

HREF RUN COMP PHI REYN TT8F
.95 252 5 0 1999 65.3

me ALPHA ALFAV DALPHA BETA BETAV DSETA RECORD HAL NOT

o397 8.15 8.41 -. 259 -1.79 -1.72 -. 068 2404 8 - 2
.401 6.15 8.42 -. 266 -1o79 -1.73 -.063 2405 8 - 2
.400 8.17 6.46 -.292 .16 .31 -.144 2406 8 0
,398 8.17 6.38 -.204 2.04 2.23 -.195 2407 8 2
.399 8608 839 -.304 4.04 4*39 -o346 2406 8 4
@400 B00 8*42 -e423 6.06 6.58 -. 20 2409 8 6
o397 7.93 8.36 -.429 0*04 e*82 -0778 2410 6 6
.399 7.87 6.30 -. 420 10.03 10.93 -.699 2411 6 10
.400 7.00 6.37 -.564 12@02 13.11 -1.096 2412 8 12
0400 800 6.44 -,439 6.06 6.65 -o593 2413 8 6
.396 6.17 6.46 -o295 .16 o33 -. 173 2414 8 0

FIGURE 11 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTTNUEDI
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NREF RUN CONF PHI RIEYN TT8F
205 9 1 a 2.75 7.

"s ALPHA ALFAV DAIPHA BETA BETAY DBETA RECORD NAL NBT

19054 S0S 0.00 .079 .05 .24 -.164 66 0 01.051 4.09 4.218 -0186 it1 .26 -.150 87 4 016051 2.06 2.15 -.073 .06 *24 -.158 as 2 01.054 106 1.10 -.018 .06 922 -.146 89 1 01.049 *07 903 .043 .05 *21 -#153 90 0 014052 -.93 -1.03 .101 005 *16 -.212 91 - 1 01.053 -1.92 -2.09 *169 .05 .21 -.154 92 - 2 01.012 -2.94 -3.17 e22? .05 .22 -0165 93 - 3 010053 .06 .01 s062 .05 .23 -.179 94 0 0

NNEF RUN CONF PHI REYN TYOF
1.05 10 1 0 2.73 6000

78 ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NBT

10051 00 0.00 0057 -1093 -1.91 -.025 95 0 - 21.051 *07 902 0057 .05 .121 -015t 96 0 01.054 0.00 -009 06 2.05 2.35 -.300 97 a 21.053 -005 -.05 .001 4.07 4951 -*438 96 0 41001 -e06 -004 -.009 6.11 6.76 -o652 99 0 61.049 -.06 -.07 .005 S.14 9.01 -.878 100 0 81.052 -07? -.12 .056 10.16 11614 -.972 101 0 101.051 -007 -#03 -.040 11612 12.15 -1.028 102 0 111.055 007 002 .055 .06 .24 -.183 103 0 0
MREF RUN CONF PHI REYN TTOF
1.05 34 2 1 2,,78 73.4

me8 ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NST

1.054 -*07 -.11 0042 .17 .53 -.356 336 0 01.052 -007 -.10 e029 .17 952 -.351 337 0 01.012 -3.06 -3.28 *203 s13 .51 -.384 336 - 3 01000 -2.07 -2.21 0141 .15 .51 -.362 339 - 2 016050 -1.07 -1.17 .095 015 051 -.367 340 - 1 01.051 -00? -.10 .033 .17 .51 -9333 341 0 01.052 .93 .96 -.032 017 o54 -.370 342 1 01.054 1.94 2.04 -.107 .17 656 -.369 343 2 01.054 2.95 3.10 -.150 .18 .56 -.361 344 3 010048 -.07 -.10 9026 O18 .52 -.34* 345 0 0

FIGURE 12 SUMMARY Of NASAIARC I1- X 11-FOOT WIND TUNNEL DATA (C0NTINUEDI



MREF RUN CONF PHI REYN TT8F

1.05 35 2 1 2.76 73.9

N ALPHA ALFAV DAILPHA BETA BETAV DOBETA RECORD NAL NBT

1.050 -. 05 -. 10 .050 2.17 2.65 -. 479 346 0 2
1.053 -. 07 -. 00 .007 .18 .53 -. 353 347 0 0
1.054 0.00 0.00 0.000 -1.82 -1.61 -. 202 348 0 - 2
1,053 .05 -.03 *080 -3.853 -3.85 .006 349 0 - 4
1.053 .06 -. 01 *077 -3.69 -6.09 o201 352 0 - 6
1.053 .07 903 *035 -7.91 -6.33 .427 353 0 - 8
1.052 .07 So8 -.015 -9o93 -10.47 .540 354 0 -10
1.054 .07 .07 -.001 -10.76 -11.39 .606 355 0 -11
1.091 -007 -.07 -002 017 .50 -. 332 356 0 0

NREF RUN CONF PHI REYN TTOF

1.05 53 3 10 2.73 81.6

me ALPHA ALFAV OALPHA BETA BFTAV DBETA RECORD HAL NBT

1.054 .16 *04 *116 00? .19 -.120 519 0 0
1.054 .11 -001 .123 12.22 13.22 -.999 520 0 12
1.0l52 .22 -.o01 o230 10.17 11.08 -.915 521 0 10-
1.053 .09 -. 01 .106 6.12 6.90 -9779 522 0 a
1,049 .10 -,02 o125 6.09 6.68 -,585 523 0 6
1.0l52 .10 0.00 .099 4.10 4.52 -. 428 524 0 4
1.0.3 .14 .02 .114 2.06 2.34 -.259 525 0 2
1.052 .16 .05 .114 .07 .le -.114 526 0 0
10052 o16 o04 .118 -1.93 -2.01 .079 527 0 - 2

NREF RUN CONF PHI REYN TT8F

1.05 65 4 11 2.72 82.2

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NHT

1.0l53 -.02 -.26 .235 -,07 O18 -.250 637 0 0
1.051 .03 -.25 .284 -12.23 -12.98 .758 636 0 -12
1,033 -.08 -o26 .177 -10017 -10.80 9631 639 0 -10
1.050 .04 -. 19 .234 -8.12 -. 56 .461 640 0 - a
1.050 .04 -. 21 o248 -6.09 -6.35 .263 641 0 - 6
1.032 o04 -o22 .256 -409 -402C o105 642 0 - 4
1.054 0.00 -. 24 .242 -2@06 -2.04 -0039 643 0 - 2
1.052 -o02 -.24 o222 -.07 .l -0259 644 0 0
1.052 -. 02 -o24 .214 1.93 2.36 -o429 645 0 2

FIGURE 12 SUMMARY OF NASAIARC 11- X 11-FOOT MIND TUNNEL DATA (CONTINUES)
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NREF RUN CONF PHI REYN TT8F
1.05 75 5 0 2.73 60.8

lo ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT
--- - ~ ~s - ----- o --, ----- ---- a aaa 0

1.054 24.90 26.94 -2.033 .05 .09 -e041 763 25 0
1.05? 22.26 24.06 -1.800 .05 932 -.2?2 764 22 0
1.053 20.31 21.89 -1.560 .05 .35 -. 300 765 20 0
1.052 18.31 19.84 -1*529 .06 927 -.212 766 18 0
14055 16.28 17.51 -1.232 .06 .26 -.201 767 16 0
1.056 14.29 15.31 -1.016 .06 .27 -. 204 768 14 0
1.055 12.27 13.16 -.697 .05 ,25 -0199 769 12 0
1.054 10.21 10.97 -.761 -.06 .31 -0370 770 10 0
1.055 8.16 S.68 -4522 .06 935 -e289 771 8 0
1.055 6.14 6.54 -.396 .05 .29 -o241 772 6 0
1.052 4.13 4.35 -o221 .05 ,27 -.216 773 4 0
1.050 2,12 2,21 -097 002 .27 -9244 774 2 0
1.051 1410 1.13 -. 031 .02 .23 -o213 775 1 0
1.051 .11 .08 .036 0.00 e22 -. 227 776 0 0
1.053 -.89 -.98 ,094 -001 .22 -9225 777 - 1 0
1.051 -1.89 -2.05 .163 -.01 .24 -. 246 778 - 2 0
1.034 -2.91 -3.13 .222 -001 o24 -. 243 779 - 3 0
1.0l53 ,11 .08 028 0.00 e23 -.233 780 0 0

NREF RUN CONF PHI REYN TTIF
1.05 168 5 0 Z76 77o7

m8 ALPHA ALFAV DALPHA BETA BETAV DOETA RECORD NAL NBT

1.054 4.09 4.28 -. 192 .05 .30 -. 252 1664 4 0
1.054 2907 2.15 -.074 .02 o27 -9247 1665 2 0
1,055 *07 .04 029 -. 01 .24 -.246 1666 C 0
1.053 -1,93 -2,09 .155 -,01 e23 -9238 1667 - 2 0
1,053 .07 005 .023 -,01 .25 -.254 1668 0 0

HREF RUN CIINF PHI REYN TT8F
1.05 169 , 0 2o75 77,8

me ALPHA ALFAV DALPHA BETA BFTAV DBETA RECORD NAL NOT

lO.50 22.23 23.94 -1.709 -1.95 -2.05 .095 1669 22 - 2
1.054 22.2Z 23.91 -1.687 ,05 .33 -. 277 1670 22 0
1.054 22.17 23.75 -1@586 2.06 2.47 -.404 1671 22 2
1.050 22.10 23.78 -1.679 4.09 4.80 -. 714 1672 22 4
1.053 22.08 23.80 -1.719 6.12 7.15 -1.024 1673 22 6
19049 22.04 23966 -1.614 812 9054 -1.415 1674 22 8
1.050 22.03 23961 -1.580 8.65 10.08 -1.423 1675 22 9
1.047 22923 23.87 -1.638 .05 .31 -.255 1676 22 0

FIGURE 1 SUNMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED$
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HREF RUN CONF PHI REYN TT8F

1.09 170 5 0 2o75 78.3

M8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

1.053 20.22 21.76 -1.542 -1.94 -1.94 -. 003 1677 20 - 2
1.052 20.26 21.80 -1.540 ,05 .31 -. 267 1678 20 0
1.055 20.15 21.65 -1.502 2.06 2.51 -.448 1679 20 2
1,032 20.09 21,5'8 -1.496 4.08 4.73 -o650 1680 20 4
1.050 20.06 21.54 -1.478 6909 7.09 -1.000 1661 20 6
1.049 20.03 21.45 -1.427 0.12 9.54 -1.419 1682 20 8
1.050 19.99 21.33 -L.339 10.15 11.64 -1.489 1683 20 10
1.057 19.96 21.33 -10352 11.06 12.60 -1.538 1684 20 11
1.051 20.26 21.82 -1.558 ,05 936 -. 310 1685 20 0

MREF RUN CONF PHI REYN TTOF

1.05 171 5 0 2.75 77.4

M R ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NST

1.054 18.24 19.62 -1,380 -1.96 -2.02 9062 1686 18 - 2
1.052 18.27 19.60 -1.333 ,06 e30 -. 235 1687 18 0
1,056 16.13 19.49 -1.358 2,09 2.955 -9463 1686 18 2
1.055 18.08 19.49 -1.411 4,09 4.79 -,697 1669 18 4
1.053 18.06 19.45 -1.393 6.10 7901 -,911 1690 18 6
1.052 18.02 19.36 -1.333 8.12 9.40 -1.277 1691 18 8
1.054 17.98 19.26 -1,281 10.15 11I52 -1.377 1692 18 10
1.053 17.95 19.23 -1.260 12,17 13.73 -1.557 1693 18 12
1,049 18.27 19.65 -1,376 906 .31 -9256 1694 18 0

MREF RUN CONF PHI REYN TT8V
1,05 172 5 0 2.75 77.3

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1052 16.21 17.42 -1.209 -1.97 -2,0. ,073 1695 16 - 2
1.055 16.24 17.44 -1,196 906 .27 -.204 1696 16 0
1.050 16.16 17.31 -1.146 2.10 2,43 -. 338 1697 16 2
1.049 16.07 17.21 -1.140 4,09 4.67 -. 579 1698 16 4
1,054 16.02 17.25 -1.237 6.09 6.94 -. 844 1699 16 6
1.051 15.99 17.23 -1,241 8.11 9.27 -1.157 1700 16 8
19053 15.96 17.05 -1091 10e14 1"1.49 -1.353 1701 16 10
1.051 15.93 17.09 -1.154 12.16 13e72 -1.557 1702 16 12
1.050 16924 17.43 -1.186 .07 .28 -.214 1703 16 0

MREF RUN CONF PHI REYN TT8F

1.05 173 5 0 2.76 77.2

M8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.053 14.16 15.24 -1,076 -1.91 -2.02 e048 1704 14 - 2
1.053 14.25 15.24 -.989 ,07 s28 -.214 1705 14 0
1.054 14.12 15.12 -@996 2.10 2,50 -.402 1706 14 2
1.055 14.05 15.09 -1.047 4.09 4.67 -. 580 1707 14 4
1,053 14.01 15909 -1.077 6.10 6.67 -.773 1706 14 6
1.052 13.96 15.04 -1e063 8.12 9912 -1.006 1709 14 a
1.052 13.99 14.93 -. 986 10.13 11.30 -1.170 1710 14 10
10049 13.91 14.87 -,954 12.16 13.62 -1.456 1711 14 12
1.052 14.25 15.26 -1.012 .06 .31 -9245 1712 14 0

FIGURE It SUMMARY OF NASAiARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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REF RUN CONF PHI REYN TT8F

1.05 174 5 0 2.75 77.9

me ALPHA AL'FAV DALPHA BETA BETAV DOFTA RECORD NAL NBT

1.055 12.16 13.04 -86 -1.9? -2902 a048 1713 12 - 2
1.054 12.22 13.09 -*670 .05 .29 -. 239 1714 12 0
1.052 12.05 12.84 -. 793 2.08 2.52 -. 431 1715 12 2
1.034 12000 12.88 -. 8?9 4.11 4.68 -.572 1716 12 4
1.053 12.00 1287 -. 87? 6.13 6.86 -. 729 1717 12 6
1.053 11.98 12.84 -.664 6.13 9.09 -.957 1718 12 6
1.051 11.96 1273 -. 777 10.13 11.19 -1.057 1719 12 10
1.050 11.94 12.75 -. 6ll 12.13 13.47 -1.332 1720 12 12
1.053 12.22 13.06 -637 905 029 -. 243 1721 12 0

HREF RUN Cnt4F PHI REYN TTBF
1.05 175 5 0 2.75 77.6

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBr

1,050 10,11 10:71 -@597 -2:09 -2:07 -.018 1722 10 - 2
10052 1O0*L1 10*73 -*615 -007 017 -*239 1723 10 0

1.052 10.05 10.62 -. 573 1.9? 2.37 -.405 1724 10 2
1.051 10.00 10.64 -*637 3.97 4.48 -.511 1725 10 4
1.050 9.99 10.60 -.615 5099 6.65 -. 661 1726 10 6
1.052 9997 10.62 -. 653 799 8.92 -.929 1727 10 8
1.051 9.94 10.52 -. 573 9096 11.01 -10029 1728 10 10
1.055 9.92 10055 -9626 11.99 13.19 -1.204 1729 10 12
1.052 10.11 10,76 -.642 -. 06 .22 -.287 1730 10 0

NREF RUN CONF PHI REYN TTSF
1.05 176 5 0 2.76 77.0

"0 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

1.057 8.12 8.67 -. 549 -1.89 -1.81 -9042 1736 8 - 2
1.056 8.12 8.66 -. 541 *06 .28 -.215 1737 8 0
1,053 810 8.64 -.533 1.95 2.32 -e371 1738 8 2
1.053 8.02 856 -9542 3.98 4.48 -.502 1739 8 4
1.052 7.98 8.50 -9594 6.01 6.66 -9656 1740 8 6
1.052 7*96 8.58 -*624 8.00 8.88 -.677 1741 8 a
1.049 7,94 8.46 -o524 10.00 11.05 -105. 1742 8 10
1,053 7.91 8.49 -. 576 12.00 13.26 -1.257 1743 8 12
1.051 6.12 8.66 -,545 .06 .31 -.250 1744 8 0

MREF RUN CONF PHI REYN TT8F
1905 177 5 0 2.76 76.9

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1,049 6a09 6.46 -,371 -1.91 -1.77 -.148 1745 6 - 2
1,052 6m09 6.48 -e363 .06 ,31 -o249 1746 6 0
1.052 6.10 6.48 -.378 2.00 2.37 -9369 1747 6 2
10050 6*02 6.43 -. 406 3.99 4.53 -.538 1746 6 4
1.050 5.99 6.44 -. 495 6000 6.71 -. 714 1749 6 6
1.052 5.98 6.42 -. 430 6.01 8.91 -.901 1750 6 8
1*052 5.98 6.33 -*355 10.03 11.05 -1.020 1751 6 10
1.051 5.97 6.39 -. 420 12*0 1300 -10229 1752 6 12
1.056 6.10 6.49 -e390 .06 @32 -9263 1753 6 0

FIGURE 12 SUMMARY OF NASA/ARC 11- X 11-FOOT NIND TUNNEL DATA (CONTINUED)
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PREF PUN CONF PHI REYN TTeF
1.05 178 5 0 2.76 76.6

N8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

1.050 4.06 4.29 -.227 -1.94 -1.87 -o069 1754 4 - 2
1.048 4.09 4.29 -.198 .05 *29 -.234 1755 4 0
1.035 4.03 4.23 -.195 2.01 2.41 -.409 1756 4 2
10,55 4.01 4.30 -.298 4.00 4.S0 -.502 1757 4 4
10051 4.02 4.32 -.303 6.01 6.71 -. 701 1758 4 6
1.050 4.00 4.26 -o256 8.04 8.92 -. 864 1759 4 a
1.056 3.99 4.19 -.198 10.06 10.97 -.915 1760 4 10
1.055 3.98 4.27 -.296 12.09 13.27 -1.164 1761 4 12
1.056 4.09 4.30 -,211 .06 .31 -250 1762 4 0

MRFF RUN CONF PHI REYN TT8F
1.05 179 5 0 2.76 77.1

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NOT

1.05 2*06 2.19 -.130 -1.94 -1.92 -.022 1763 2 - 2
1.054 2,0 2.17 -. 098 .02 .29 -.266 1764 2 0
1.051 2.04 2.14 -.094 1099 2.37 -.382 1765 2 2
1*049 1.97 2.13 -. 159 3o99 4952 -,525 1766 2 4
1.052 1.94 2.11 -.170 6.02 6.73 -.702 1767 2 6
1.055 1.95 2.07 -. 124 8.04 8.94 -.897 1768 2 8
1.054 1.96 2.06 -.105 10.08 11.10 -1.020 1769 2 10
19054 1.96 2o13 -. 172 12.11 13.32 -1*210 1770 2 12
1.056 2.08 2@17 -*093 .02 o30 -. 277 1771 2 0

NREF RUN CONF PHI REYN TT8F
1.05 180 5 0 2.76 76.0

N ALPHA ALFAV DALPHA BETA BETAY DBETA RECORD NAL NBT

1,053 1.06 1.15 -00o8 -1.95 -1.88 -*068 1772 1 - 2
1.053 1.07 1,12 -*047 *02 .26 -o245 1773 1 0
1053 1.01 1.05 -o039 2.00 2.39 -9396 1774 1 2
1,052 ,95 1.07 -. 115 4.00 4.54 -9539 1775 1 4
1.053 ,94 1.07 -. 131 6.01 6.77 -.756 1776 1 6
1.0252 .94 1.02 -.081 6o04 0.9o8 -.938 1777 1 8

1.053 .94 1.01 -.072 10.06 11.09 -1.009 1778 1 10
1.054 .94 1.06 -. 118 11.90 13.08 -1.182 1779 1 12
19052 1,07 1.11 -o042 .02 .26 -.241 1780 1 0

HREF RUN CONF PHI REYN TTSF
1.05 181 5 0 2.76 77.0

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT
- ----- --------- ------ ------ C---

19053 .05 .05 -.002 -1.99 '1192 -.074 1781 0 - 2
1.053 ,07 .06 .006 -,01 .26 -. 266 1782 0 0
1.052 0000 -.03 .027 1.96 2.37 -.384 1783 0 2
1.094 -.06 0.00 -.051 4.02 4.56 -.538 1784 0 4
1,092 -007 .02 -@084 6.05 6.75 -. 699 1785 0 6
10051 -007 -o02 -.046 8008 099 -.909 1766 0 8
1.052 -.07 -.07 .001 10.11 11.13 -1.022 1?07 0 10
1.052 -007 -. 01 -e060 11.09 12.17 -1.077 1780 0 11
1.054 .07 .05 9020 0800 .24 -,243 1769 0 0

FIGURE 12 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED$
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NREF RUN CONF PHI REYN TT8F
1.05 182 5 0 2.76 76.9

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

1.055 -.96 -1.02 *062 -1.98 -1.97 -.013 1790 - 1 - 2
1,035 -.93 -1.02 o093 -.01 024 -.243 1791 - 1 0
1.053 -1.02 -1.13 ,106 2.01 2.38 -o374 1792 - 1 2
1.055 -1.07 -1.10 .029 404 4.56 -. 513 1793 - 1 4
1.051 -1.08 -1.11 .030 6*08 6.83 -. 748 1794 - 1 6
1.051 -1.08 -1.12 e043 8.06 9.03 -9974 1795 - 1 8
1.051 -1.07 -1.16 .110 9.99 11.14 -1.150 1796 - 1 10
19052 -,93 -1.04 .105 -*OIL .23 -o239 1797 - 1 0

MREF RUN CONF PHI REYN TTBF

1.05 183 5 0 2.76 77.1

148 ALPHA ALFAV DALPHA BETA BETAV DBETA RrCORD NAL NOT

1.053 -1.95 -2.11 .159 -2.01 -1.99 -.025 1798 - 2 - 2
1.053 -1.93 -2.09 .150 -.01 .25 -. 257 1799 - 2 0
1,053 -2,03 -2,20 .179 2.00 2.39 -o390 1800 - 2 2
1.052 -2o07 -2,18 ,107 4.04 4*61 -.566 1801 - 2 4
1.052 -2.07 -2.17 .095 6.09 6.82 -.731 1802 - 2 6
1,053 -2,07 -2.19 .123 8.12 9.06 -,943 1803 - 2 a
1.054 -2,07 -2,21 .137 8.83 9.79 -,957 1604 - 2 9
1.053 -1.93 -2.10 .168 0.00 .26 -. 264 1805 - 2 0

HREF RUN CONF PHI REYN TT8F
1.05 184 5 0 2*76 77.0

R8 ALPHA ALFAV DALPHA BETA BFTAV DBETA RECORD NAL NBT

10055 4.09 4.32 -.229 .05 .30 -9248 1806 4 0
1,054 2.08 2.17 -.096 .02 .27 -.253 1807 2 0
1.053 .07 *06 .009 -.01 .23 -.238 1808 0 0
1.051 -1.93 -2.06 .148 -.01 .22 -.225 1809 - 2 0
1.049 .07 .05 .019 -. 01 .22 -. 228 1810 0 0

1REF RUN CONE PHI REYN TT8F
1.10 11 1 0 2.88 84.1

N8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

1,141 008 ,01 .067 o06 .26 -. 205 104 0 0
1.100 4.10 4.31 -,207 ,12 .31 -,191 105 4 0
1.101 2.08 2.16 -.074 ,00 .29 -.210 106 2 0
1.102 1,07 1,08 -o012 ,0 .25 -.169 107 1 0
1.101 .08 o06 .021 006 .25 -.190 108 0 0
1.100 -.92 -1.02 0101 .06 .23 -.171 109 - 1 0
1.101 -1.92 -2,08 e160 ,05 .25 -. 195 110 - 2 0
1.101 -2.94 -3.18 .241 .05 .28 -o228 111 - 3 0
1.105 08 o02 ,057 *05 .25 -o193 112 0 0

FIGURE 1 SUMMARY Of NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MREF RUN CONF PHI REYN TT8F

1.10 12 1 0 2.88 84.6

N8 ALPHA ALFAV DALPHA BETA BETAV DOETA RECORD NAL NBT

1.101 .07 0.00 .066 -1.93 -1.99 0060 113 0 - 2
1.103 .06 .04 .040 .05 .22 -,167 114 0 0
1.104 .01 -.08 .090 2.05 2@42 -.372 115 0 2
1.105 -.04 -.04 -. 003 4.06 4.62 -. 542 116 0 4
1.102 -.05 -.02 -. 027 6.11 6.79 -. 679 117 0 6
1.101 -.05 -.05 -. 007 1.14 8.99 -.850 118 0 8
1.101 -.06 -010 .039 10.16 11.11 -. 958 119 0 10
1.099 -.06 -,04 -.017 11.12 12.14 -1.023 120 0 11
1.101 .08 .02 .058 906 .26 -.199 121 0 0

MREF RUN CONF PHI REYN TT8F

1.10 36 2 1 2.94 77.0

me ALPHA ALFAV OAI.PHA BETA BETAV DBETA RECORD NAL NOT

1.103 -008 -. 11 9036 017 .46 -. 305 357 0 0
1.102 -3.08 -3.30 ,217 ,13 .50 -. 370 358 - 3 0
1.102 -2.08 -2.25 0171 015 .50 -9354 359 - 2 0
1,102 -1.06 -118 9102 ,15 .51 -. 363 360 - 1 0
1o102 -o08 -o11 ,026 017 .52 -o347 361 0 0
10101 ,92 .95 -. 028 .17 051 -9337 362 1 0
1.100 1.92 2.03 -. 101 .17 .53 -9357 363 2 0
1.101 2.94 3.10 -. 154 .18 954 -. 363 364 3 0
1.101 -008 -. 11 .034 .18 .52 -. 344 365 0 0

MREF RUN CrNF PHI REYN TT8F
1.10 37 2 1 2.93 77.8

ms ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT
- -- ---------- ---

1.101 -,07 -.12 .054 2.16 2.72 -o556 366 0 2
1.103 -.06 -.009 016 .18 .5? -9347 367 0 0
1.102 -001 -e02 .007 -1.83 -107C -.130 368 0 - 2
10101 o04 -,05 .089 -3.85 -3.91 ,054 369 0 - 4
10102 005 -005 .099 -5.89 -6.09 a204 370 0 - 6
1.101 .06 0.00 ,057 -7.91 -4.32 .410 371 0 - 8
1.101 .06 .08 -.021 -9.93 -10.46 .533 372 0 -10
1.100 .06 .06 .003 -10.60 -11.35 9592 373 0 -11
1.099 -008 -010 .020 .17 .45 -. 277 374 0 0

MREF RUN CONF, PHI REYN TTBF
1.10 52 3 10 2.89 84.3

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL N8T

10101 .16 o04 .123 .08 .25 -.172 509 0 0
1.102 .11 0.00 .119 12.23 13.32 -19087 510 0 12
1.101 .22 0.00 .216 10.1? 11.14 -. 973 511 0 10
1.101 .09 -.o02 .111 8.12 8.96 -.836 512 0 8
1.101 010 0000 .107 6010 6.72 -. 613 513 0 6
1.1,01 .10 .01 .091 4.10 4.62 -o52 5 514 0 4
1.103 .14 .03 .106 2.08 2.44 -.358 515 0 2
1,102 916 005 O115 008 .26 -. 173 516 0 0
1.102 .16 .06 .105 -1.93 -1.98 0055 517 0 - 2

FIGURE 1s SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MREF RUN CONF PHI VEYN TTOF

1.10 64 4 11 2.89 84ol

"a ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NBT

1.101 -o02 -.27 0243 -08 .12 -o197 628 0 0
16102 o03 -.22 e250 -12.24 -13.02 ,784 629 0 -12
1.102 -.0 -e23 .148 -10.17 -10.83 @663 630 0 -10
10101 904 -922 .256 -8.13 -8.63 0505 631 0 - 8
1.104 .03 -o22 ,255 -61 -6.45 .344 632 0 - 6
10101 .04 -.23 .270 -4910 -4.31 0205 633 0 - 4
1.102 0000 -.23 .255 -2.09 -2,14 .052 634 0 - 2
1102 -.02 -. 26 6234 -.08 .10 -.178 635 0 0
1.1411 -o02 -.26 9232 1.92 2.29 -9367 636 0 2

MREF RUN CONF PHI REYN TTOF
1.10 74 5 0 2.89 83o6

MR ALPHA ALFAV DALPHA BETA BETAV DBETA PECORD NAL NBT

lo104 Z4993 27o11 -2o187 .04 .09 -.044 744 25 0
lo101 22.28 24o27 -1.988 .05 .30 -.251 745 22 0
1.107 20,32 22.13 -1.815 .04 .29 -.250 746 20 0
1.104 18.33 19.87 -1.544 005 929 -,233 747 18 0
1,104 16.30 17,70 -1406 o06 .28 -0219 746 16 0
1.098 14.30 15.47 -1.166 .06 ,32 -. 252 749 14 0
1.100 12o27 13.26 -.987 .05 .25 -.204 750 12 0
1.105 10.22 10.98 -. 762 -.07 o24 -.307 751 10 0
1.101 8.17 8.76 -,591 ,06 .31 -.249 752 8 0
1.103 6015 6.57 -.424 ,05 .31 -9259 753 6 0
1.103 4o14 4.38 -9243 .05 .30 -o252 754 4 0
1.106 2.12 2,23 -.107 .02 e27 -. 252 755 2 0
1,101 1.12 1.16 -o039 002 .26 -e236 756 1 0
1.106 .12 ,09 o026 -,01 .23 -. ?37 757 0 0
1.102 -.88 -. 97 e093 -001 .24 -.252 758 - 1 0
1.101 -1.88 -2.02 o140 -.01 .26 -0263 759 - 2 0
1.103 -2o90 -39"15 o256 -001 .27 -.276 760 - 3 0
1o02 2.13 2,22 -o096 .02 .28 -. 257 761 2 0
1.102 o12 .09 e027 -001 .24 -o250 762 0 0

MREF RUN CONF PHI REYN TTOF
1.10 220 5 0 2o92 78.7

M8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

1,102 4,10 4934 -o242 005 .28 -.228 2120 4 0
16100 2.09 2.19 -0099 002 .27 -o245 2121 2 0
1.101 o07 ,05 o024 -001 o22 -.230 2122 0 0
1.101 -1.92 -2.09 o168 -. 01 o25 -o255 2123 - 2 0
1.101 ,08 .08 0001 -001 023 -.239 2124 0 0

FIGURE 1' SUMMARY fnF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)



HREF RUN CONF PHI REYN TTOF
le10 221 5 0 2.91 79.9

W5 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.098 22.26 24.20 -1.939 -1.95 -1.99 e037 2125 22 - 2

1.093 22.24 24.15 -1.909 .04 .32 -o272 2126 22 0
1.104 22.19 24.09 -1.901 2.07 2.37 -9300 2127 22 2
1.098 22.12 24.06 -1.934 4.10 4.62 -.519 2126 22 4
1.166 22.10 24.05 -1.950 6.13 6.89 -. 762 2129 22 6
1.102 22.07 23o95 -1,884 6.13 9.27 -1.144 2130 22 8
1,101 22.06 23.90 -1*841 8.68 9.97 -1.295 2131 22 9
1.101 22o24 24.22 -1,980 ,05 e39 -.295 2132 22 0

RREF RUN CONF PHI REYN TT8F
1.10 222 5 0 2.91 81.0

m 8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

1.104 20.25 22.02 -1.771 -1.94 -2.00 9060 2133 20 - 2
1.100 20.28 22.02 -1.736 .05 .30 -. 255 2134 20 0
1.098 20.17 21.88 -1.714 2.07 2.51 -#439 2135 20 2
10099 20.11 21.82 -1.709 4.09 4.72 -9633 2136 20 4
1.100 20.08 21.86 -1.771 6.10 6.9 -.847 2137 20 6
1.100 20.05 21.74 -1.685 8912 9936 -1.236 2138 20 8
1.099 20.02 21.52 -1.504 10.15 11.59 -1@444 2139 20 10
1.106 20.00 21.55 -1.542 10.99 12939 -1.395 2140 20 11
1.098 20.28 22e04 -1.759 .05 .33 -. 276 2141 20 0

MREF RUN C1NF PHI REYN TTBF
1.10 223 5 0 2,91 80.9

M8 ALPHA ALFAV VALPHA BETA BETAV DBETA RECORD NAL NBT

1.106 18.26 19.82 -19556 -1.97 -2,11 .147 2142 18 - 2
1.097 18.28 19,01 -1.924 .06 .26 -.195 2143 18 0
1.103 18.15 19.69 -19539 2.09 2.55 -.454 2144 18 2
1.104 18.10 19.66 -1.563 4.11 4.85 -.740 2145 18 4
1.106 18.07 19.65 -1.574 6.10 7.06 -,956 2146 18 b
1.105 18.04 19.57 -1.527 8.12 9.38 -1.263 2147 18 8
1.106 16.00 19.42 -1.423 10.14 11.53 -1.389 2148 18 10
1.105 17.96 19.36 -1.394 12@16 13.70 -1.538 2149 18 12
1.100 18.29 19.88 -1.594 ,06 ,30 -.245 2150 18 0

NREF RUN CONF PHI REYN TT8F
1.10 224 5 0 2,90 81.9

mp ALPHA ALFAV DALPHA BETA BETAV DRETA RECORD NAL NOT

1.103 16.23 17.57 -1.343 -1.98 -2.10 .123 2151 16 - 2
1.101 16.25 17.61 -1.363 006 .27 -,207 2152 16 0
1.101 16.18 17.53 -1,350 2.10 2.50 -.402 2153 16 2
l.101 16.09 17.41 -1.320 4.10 4.72 -.624 2154 16 4
1@100 16.03 17o40 -1.368 6.10 7003 -.923 2155 16 6
1.102 16.00 17.34 -1.341 6.12 9.36 -1.243 2156 16 8
1.101 15.98 17.21 -1,235 10.14 11.60 -1.459 2157 16 10
10104 15095 17.20 -1.253 12.15 13.64 -1.488 2198 16 12
1.102 16.25 17.64 -1.392 .06 .30 -o234 2159 16 0

FIGURE 1: SUMMARY OF NASA/ARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MREF RUN CONF PHI REYN TT6F
1.10 225 5 0 2.90 82.0

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

1.102 14.19 15.37 -1.182 -1.97 -2.01 .037 2160 14 - 2
1.102 14.26 15.41 -1.143 906 .30 -. 234 2161 14 0
1.101 14.14 15.24 -1.103 2.11 2.54 -.425 2162 14 2
1.102 14.07 15.23 -1.163 4.11 4.75 -.643 2163 14 4
1.102 14.03 15.19 -1.160 6.11 6.94 -.828 2164 14 6
1.104 14.00 15.15 -1.156 8.11 9.23 -1.115 2165 14 8
1.101 13.97 15.07 -1.101 10.13 11.37 -1.241 2166 14 10
1.101 13.93 15.01 -1.074 12.14 13.57 -1.423 2167 14 12
1.103 14.26 15.43 -1.166 .07 .34 -. 278 2168 14 0

MREF RUN CONF PHI REYN TT8F
1.10 226 5 0 2.90 81.9

mO ALPHA AtFAV DAtPHA BETA BETAV DBETA RECORD NAL NBT

1,100 12.18 13,13 -. 970 -1,97 -2.05 ,087 2169 12 - 2
1.101 12.23 13.17 -.936 .05 .22 -. 176 2170 12 0
1.100 12.06 12.98 -.919 2.10 2.45 -. 356 2171 12 2
1.099 12.02 12.98 -.960 4.12 4.65 -@536 2172 12 4
1.100 12.01 12.98 -.964 6.14 6.94 -. 600 2173 12 6
1.101 11.99 12.97 -.973 8.13 9.16 -1.021 2174 12 8
1.099 11.97 12.87 -.893 10.13 11.30 -1.166 2175 .2 10
1.100 11.95 12.84 -.890 12.13 13.52 -1.390 2176 12 12
1.098 12.23 13.22 -o984 005 .28 -. 233 2177 12 0

MREF RUN CONF PHI REYN TTOF
1.10 227 5 0 2.90 82.9

me ALPHA ALFAV DA.PHA BETA BETAV DBETA RECORD NAL NOT

1.104 10.13 10.84 -. 705 -2.09 -2.16 .073 2178 10 - 2
1.104 10.12 10.83 -.704 -. 07 .11 -.176 2179 10 0
1.103 10.06 10.73 -.667 1.97 2.35 -.382 2180 10 2
1.1e02 10.01 10.71 -.702 3.98 4.60 -. 619 2181 10 4
1.102 10.00 10.70 -.702 6.00 6.82 -. 817 2182 10 6
1.104 9.98 10.65 -. 671 7.99 8.99 -1.007 2183 10 8
1.102 9.96 10.57 -. 615 9.98 11.08 -1.100 2184 10 10
1.105 9.93 10.57 -.638 11.98 13.23 -1.255 2185 10 12
1.099 10.12 10.75 -.633 -.07 .19 -. 262 2166 10 0

NREF RUN CONF PHI REYN TT8F
1.10 226 5 0 2.90 02.6

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.101 8.14 8.68 -.546 -1.85 -1.83 -.015 2167 8 - 2
1.101 8.13 8.67 -. 541 .06 .30 -.234 2188 8 0
1.101 8.12 8.64 -. 527 1.96 2.37 -.408 2189 8 2
1.104 8.04 8.60 -.569 3.99 4.60 -. 615 2190 8 4
1.106 8.00 8o62 -. 616 6.01 6.81 -.001 2191 8 6
10101 7097 8.58 -o609 8000 8.97 -.964 2192 a a
1.103 7.95 0.50 -0945 10000 11.11 -1.110 2193 8 10
1.105 7.93 8047 -.541 11099 13.25 -1.266 2194 8 12
1.10' 8.13 8.68 -556 .06 .31 -0247 2195 8 0

FIGURE 1 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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AREF RUN CONF PHI REYN TTBF
1.10 229 5 0 2.90 82.8

me ALPHA ALFAV OALPHA BETA BFTAW DBETA RECORD NAL NOT

1.102 6.11 6.52 -.408 -1.91 -1.9.2 0010 2196 6 - 2
1.103 6.11 6.50 -. 392 .05 .31 -.257 2197 6 0
1.102 6.12 6.50 -. 381 2.01 2.45 -. 443 2198 6 2
1.101 6.05 6.489 -.433 4.01 4.56 -.552 2199 6 4
1.102 6.01 6.48 -9466 6900 6.77 -.771 2200 6 6
1.105 6.00 6.41 -. 409 8.01 8.92 -.913 2201 6 8
1.104 5.99 6.33 -9330 10.02 11.07 -1.047 2202 6 10
1.104 5.99 6e40 -. 409 12.03 13.30 -1.266 2203 6 12
1e103 6911 6s50 -. 394 .06 ,34 -e286 2204 6 0

MREF RUN CONF PHI REYN TTOF
1.10 230 5 0 2.89 83.4

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.104 4.08 4.31 -.'23 -1.93 -1.93 -.006 2205 4 - 2
1.104 4.10 4,32 -.221 .05 02e -,228 2206 4 0
1.103 4.05 4o23 -.184 2.02 2.44 -.425 2207 4 2
1,103 4.02 4s33 -,309 4.02 4.58 -.564 2208 4 4
1,104 4.03 434 -.308 6.01 6s77 -,756 2209 4 6
1.105 4,02 4.27 -9247 8.03 8.93 -.894 2210 4 8
1.105 4.01 4,21 -9202 10,06 11.11 -1.055 2211 4 10
1.166 3.99 4.28 -.291 12.08 13.28 -1o207 2212 4 12
1,103 4.10 4.32 -,214 ,05 .30 -. 246 2213 4 0

HREF RUN CnNF PHI REYN TTdF
1.10 231 5 0 2.89 83,3

me ALPHA ALFAV OALPHA BETA BETAV DBETA RECORD NAL NBT

1.103 2.07 2.19 -0115 -1.93 -1e94 .011 2214 2 - 2
1.102 2.08 2.19 -.109 .02 .28 -,261 2215 2 0
1.104 2.05 ?.14 -.088 1.99 2.43 -.434 2216 2 2
1.104 1.98 2.15 -.168 4.00 4.6C -,592 2217 2 4
1,102 1,95 2.12 -,172 6.02 6,77 -.750 2218 2 6
1.104 1.96 2.08 -. 126 8.04 8.98 -9933 2219 2 8
1.143 1.96 2.05 -.05 10.07 11.11 -10040 2220 2 10
10102 1.97 2.19 -,223 12.11 13.27 -1.162 2221 2 12
1.099 2.08 2.18 -.097 .02 .30 -.281 2222 2 0

MREF RUN CONF PHI REYN TTF
1.10 232 5 0 2.89 83.7

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

19102 1008 1.15 -.069 -1.94 -1.97 ,028 2223 1 - 2
1.099 1.08 1.12 -,040 o02 .26 -e242 2224 1 0
1.102 1.02 1.06 -.038 2.00 2.42 -.423 2225 1 2
1.103 ,97 1.08 -. 108 4.01 4961 -. 603 2226 1 4
1.103 .96 1.07 -. 116 6.02 6.80 -.781 2227 1 6
1,101 e96 1.05 -.088 8605 8.97 -.918 2228 1 8
1*102 .96 1.02 -.069 10.08 11609 -10013 2229 1 10
1.103 996 111 -.153 11.88 13.05 -1.163 2230 1 12
1.114 1.06 1.12 -.034 .02 .24 -.221 2231 1 0

FIGURE 1s SUM"IARY Of NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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HREF RUN CONF PHI REYN TTOF

1.10 233 5 0 2.89 63.9

Mel ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

1.103 *07 .06 0009 -1.99 -2.01 *022 2232 0 - 2
1.103 008 .06 .014 0.00 .22 -0220 2233 0 0
1.101 .01 -,02 0029 2000 2.43 -. 434 2234 0 2
1.103 -004 0.00 -s043 4.02 4.63 -. 604 2235 0 4
1.101 -. 05 .02 -.071 6.06 6.78 -9716 2236 0 6
1.102 -.06 -.02 -.038 8.00 8.99 -. 910 2237 0 8
1.103 -906 -.06 .004 10.10 11.10 -.997 2230 0 10
1*103 -@06 -003 -e035 11005 12.10 -1.052 2239 0 11
1.101 008 008 .001 0.00 .24 -. 242 2240 0 0

MREF RUN CONF PHI REYN TTF

1.10 234 5 0 2.86 84.4

M8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.102 -.95 -1.01 .064 -1.98 -2.05 .074 2241 - 1 - 2
10101 -.92 -.9 o062 -. 01 .23 -.237 2242 - 1 0
1.101 -1.01 -1.10 0092 2.02 2.46 -. 435 2243 - 1 2
1.101 -1o06 -1010 o044 4.04 4.63 -o593 2244 - 1 4
1.101 -1.07 -lo0 o013 6.07 6.83 -9757 2245 - 1 6
1.101 -1.06 -1.09 o031 8006 9.05 -.989 2246 - I 8
19142 -1.06 -1.16 .l0 9.98 11.07 -10090 2247 - 1 10
1.101 -092 -1.02 .096 -01 .25 -.263 2248 - 1 0

MREF RUN CONF PHI REYN TTSF

lo10 235 5 0 2087 85.7

me8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NIT

10100 -1.94 -2.08 .147 -2001 -2.08 .069 2249 - 2 - 2
1.100 -1.92 -2.05 s126 -.01 .26 -. 262 2250 - 2 0
1097 -2.01 -2.18 .164 1.99 2.46 -o466 2251 - 2 2
1.100 -2.05 -2.16 9112 4.05 4.67 -o623 2252 - 2 4
1.101 -2.06 -2014 ,09 6.10 6.89 -.793 2253 - 2 6
1,098 -2.05 -2o16 .108 8.12 9.10 -.982 2254 - 2 8
1.102 -2.05 -2019 o136 e.83 9.83 -0997 2255 - 2 9
10099 -lo92 -2.07 .153 -.01 .28 -o290 2256 - 2 0

MREF RUN CCINF PHI REYN TTSF
1.10 236 5 0 2o07 8.55

m Ft ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NIT

1.100 4010 4.32 -.225 .05 .31 -.253 2257 4 0
1.101 2.08 2o19 -.108 ,02 .28 -.263 2250 2 0
1,101 008 000 -0005 -001 .24 -0248 2259 0 0
1.099 -1.92 -2.06 o132 -. 01 .26 -*267 2260 - 2 0
10101 008 008 .003 -,01 .23 -0239 2261 0 0

FIGURE 11 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED$
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IREF RUN CONF PHI REYN TTBF
1.20 13 1 0 3.26 90.3

"8 ALPHA AtFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.197 .07 -.01 .079 0.00 .23 -.230 122 0 0
1,199 4.09 4.28 -.189 .06 .25 -.194 123 4 0
1.199 2.07 2.15 -.075 .02 .21 -.185 124 2 0
10200 1.07 1.07 .001 .02 .o -. 178 125 1 0
1.198 .07 .04 .034 0.00 .19 -.194 126 0 0
1,197 -e93 -1.03 .106 0.00 .19 -.190 127 - 1 0
1.198 -1.93 -2.09 .161 0.00 .22 -.223 126 - 2 0
1.200 -2.95 -3.16 .212 0.00 .23 -o237 129 - 3 0
1,201 .07 .01 .057 0.00 .20 -.202 130 0 0

NRSF RUN CONF PHI REYN TT8F

1920 14 1 0 3.26 91o4

MR ALPHA ALFAV OALPHA BETA BETAV DBETA RECORD NAL NBT

1.201 e06 0.00 .056 -2.02 -2.04 .013 131 0 - 2
1.200 .07 .01 .056 -.01 .17 -.179 132 0 0
1.199 .01 -e07 .000 1.99 2.39 -.30 9 133 0 2
1.199 -903 -.06 .030 4.03 4959 -. 559 134 0 4
1.197 -o06 -.06 .002 6.06 E.72 -.660 135 0 6
1.195 -.07 -,06 -009 8.09 9.03 -.938 136 0 8
1.196 -.09 -. 12 .035 10.11 11.18 -1.063 137 0 10
1.197 -.10 -009 -.004 11.08 12.26 -1.178 138 0 11
1o200 .07 ,01 0058 -001 .19 -o192 139 0 0

"REF RUN CnNF PHI REYN TT8F
1.20 38 2 1 3.32 83e2

me ALPHA ALFAV DALPHA BETA BETAV OSETA RECORD HAL MlT

1.200 -.07 -. 10 .034 .24 952 -9288 375 0 0
1.200 -3.08 -3.28 0196 '19 .51 -. 318 376 - 3 0
1.201 -2.07 -2.24 e164 021 .55 -. 340 377 - 2 0
1.200 -1.07 -1.17 .101 921 .54 -. 329 378 - 1 0
1.199 -. 07 -.11 .041 .24 .55 -. 313 379 0 0
1.199 .93 .95 -.017 o24 .55 -316 380 1 0
1.200 1.94 2.01 -.077 .24 .55 -.315 381 2 0
1.198 2.95 3.08 -.133 .23 .56 -. 326 382 3 0
1.201 -.07 -. 10 .035 924 .54 -.304 383 0 0

MREF RUN CONF PHI REYN TT8F
1.20 39 2 1 3.32 83.2

"s ALPHA ALFAV DALPHA BETA BFTAV DOETA RECORD HAL NOT

1.198 -.06 -.09 o036 2.25 2o75 -o497 384 0 2
1.200 -.07 -010 .030 .24 .57 -.327 305 0 0
1.200 -. 02 0.00 -.012 -1.77 -1.67 -093 366 0 - 2
1.198 .03 .01 e025 -3.80 -3.90 .100 387 0 - 4
1.196 .06 0.00 .056 -5.63 -6.04 ,206 388 0 - 6
1.200 .07 .02 .050 -7.65 -8.38 .522 389 0 - 8
1202 .09 .10 -.013 -9.88 -10,50 0705 390 0 -10
1.202 .10 .10 -.006 -10.73 -11.52 .788 391 0 -11
10201 -007 -.09 o021 o24 o55 -.310 392 0 0

FIGURE It SUMMARY OF NASAIAVC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUEO)
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MREF RUN CfaNF PH! REYN TT8F
1.20 51 3 10 3.29 86,9

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

1.199 .22 -.03 .253 .07 .28 -*203 500 0 0
1.200 .18 -.03 .204 12.24 13.52 -1.282 501 0 12
1.195 .28 -.02 .300 10.17 11.28 -1.112 502 0 10
1.199 .15 -.02 .1?T 6.12 9.00 -.882 503 0 a
1.199 .16 -. 02 .182 6.09 6.84 -.743 504 0 6
1,202 .16 -. 02 .183 4.09 4.68 -.598 505 0 4
i,1q9 .20 -m03 .226 2.07 2.45 -,385 506 0 2
1.204 .22 .03 .196 .07 .27 -. 203 507 0 0
1.197 .22 .04 .188 -1.94 -l.96 .021 508 0 - 2

MREF RUN CONF PHI REYN TT8F
1.20 63 4 11 3.29 67.1

me ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NBT

1.203 -.008 -23 .144 -.07 .14 -. 208 616 0 0
1.199 -.03 -.22 .167 -12.24 -13.21 .973 619 0 -12
1,200 -. 14 -,22 .074 -10.17 -10q5 .7eO 620 0 -10
1.199 -.02 -*19 .175 -8.12 -8.69 .563 621 0 - 8
1.199 -.02 -. 18 .161 -6.10 -6.50 .403 622 0 - 6
1.198 -.o02 -. 20 .174 -4.09 -4.32 .231 623 0 - 4
1.198 -o06 -.21 .151 -208 -2.13 .050 624 0 - 2
1.199 -.06 -. 22 .133 -.07 .11 -. 178 625 0 0
1.202 -.08 -.22 .136 1.93 2.29 -. 353 626 0 2

MREF RUN CONF PHI REYN TTSF
1.20 73 5 0 3.30 85.9

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT
--------------------------------- -------- -------- ----------------

1.199 24.93 27.35 -2.415 -001 .07 -.083 725 25 0
1.203 22.30 24.48 -2.184 -.01 .17 -.183 726 22 0
1.201 20.33 22.26 -1.932 -,01 .18 -. 194 727 20 0
1.200 18.34 20.01 -1.674 0.00 .16 -. 1651 728 18 0
1.o202 16.29 17.73 -1.435 0.00 .15 -. 144 729 16 0
1.203 14.30 15.51 -1.210 .01 .16 -.152 730 14 0
1.205 12.27 13.27 -1.001 -.01 .16 -.172 731 12 0
1.202 10O.Z 11.02 -.814 -22 .16 -. 282 732 10 0
1.203 8.16 8.76 -.594 0.00 .28 -. 279 733 8 0
1.199 6.14 6.57 -.425 -.01 .29 -.294 734 6 0
1.200 4.13 4.40 -. 264 -*01 .27 -.282 735 4 0
1.201 2.12 2.22 -. 105 -.04 .24 -. 276 736 2 0
1.201 1.11 1.14 -.036 -.04 .21 -.250 737 1 0
10199 .11 .10 *008 -,07 .20 -. 270 738 0 0
1.198 -.89 -.98 .088 -.07 .20 -.263 739 - 1 0
1.199 -1.89 -2.04 .146 -.07 .22 -.291 740 - 2 0
1.201 -2.91 -3.14 o226 -,07 .21 -.276 741 - 3 0
1.200 2.12 2.22 -. 105 -.04 .23 -.272 742 2 0
1,199 .11 *09 *022 -. 07 .19 -. 260 743 0 0

FIGURE 11 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA ICONTINUED)
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MRFF RUN CONF PHI REYN TT8F
1.20 203 5 0 3.25 91.9

He ALPHA ALFAV DAtPHA BETA BETAV D8ETA RECORD NAL NBT
--------------- --------------- --------

1.194 4909 4.27 -.173 0.00 e27 -. 276 1972 4 0
1.202 2.06 2.13 -.057 -.04 22 -.261 1973 2 0
1.200 .07 .03 .039 -.07 .21 -. 275 1974 0 0
1.193 -1.93 -2.09 .153 -.06 .22 -.281 1975 - 2 0
1.199 .07 .04 .026 -.07 .21 -.279 1976 0 0

MREF RUN CONF PHI REYN TTOF
1.20 204 5 0 3.25 92.3

m8 ALPHA ALFAV DAtPHA BETA BETAV DBETA RECORD NAL NOT

1.198 22.28 24.28 -2.008 -2.04 -1.95 -.086 1977 22 - 2
1.197 22.26 24.31 -2.049 -.01 .16 -.169 1978 22 0
1.196 22.22 24.19 -1.965 2.01 2.16 -. 151 1979 22 2
1.197 22.16 24,12 -1.964 4o.04 4.26 -. 218 1980 22 4
1.199 22.12 24917 -2.043 6.08 6.47 -. 392 1961 22 6
1.199 22.08 24.05 -1.974 8.07 e.82 -.745 1982 22 8
1.199 22.06 24,07 -2.011 6,61 9.46 -. 855 1983 22 9
1.201 22926 24.37 -2.115 -.01 .22 -. 227 1984 22 0

NREF RUN CONF PHI REYN TTSF
1.20 205 5 0 3.26 90.7

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.197 20.26 22.16 -1903 -2.03 -1.94 -.088 1985 20 - 2
1,197 20.30 22.09 -1.797 -.01 .18 -,184 1986 20 0
1.198 20.20 22901 -1.810 2.0? 2.17 -. 156 1967 20 2
1.197 20.14 21.99 -1.855 4,04 4.31 -.274 1988 20 4
1.200 20.10 22.04 -1.937 6.05 6.o3 -o386 1989 20 6
1.201 20.05 21.83 -1.771 8.07 8.77 -.706 1990 20 8
1.201 20.01 21.72 -1.712 10.09 11.14 -1.053 1991 20 10
1.200 19.99 21.66 -1.671 10.92 11.94 -1.022 1992 20 11
1.201 20.29 22.18 -1.8e -.01 .22 -. 226 1993 20 0

MREF RUN CONF PHI RFYN TT8F
1.20 206 5 0 3.26 90.1

m8 ALPHA ALFAV DALPHA BETA BITAV 0OETA RECORD NAL NBT

1.198 18.28 19.89 -1,619 -2.05 -2.00 -.043 1994 18 - 2
1*200 18.30 19.93 -1.632 0.00 .22 -. 217 1995 18 0
1.200 18.18 19.75 -1.569 2.03 2o27 -.240 1996 18 2
1.199 18.12 19.76 -19634 4.04 4.45 -.408 1997 18 4
1.198 18.09 19.78 -1.685 6.05 6.59 -. 541 1998 18 6
1.200 18.04 19.67 -1.627 8.06 8.93 -. 86? 1999 18 R
1.199 17.99 19.56 -1.565 10.09 11.15 -1,057 2000 18 10
1.200 17.94 19.45 -10512 12.11 13.29 -1.176 2001 18 12
1,203 18.29 19.95 -1.659 000 .25 -246 2002 18 0

FIGURE 1: SUMMARY OF NASAIAPC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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RREF RUN CONF PHI REYN TT8F

1.20 207 5 0 3.27 69.5

me ALPHA ALFAV DALPHA BETA BETAV DOETA RECORD NAL NOT

1.197 16.24 17.62 -1.386 -2.06 -1.98 -.077 2003 16 - 2
1.199 16.26 17.65 -1.393 .01 *13 -.127 2004 16 0
1.201 16.20 17.59 -1.387 2.05 2.29 -o240 2005 16 2
1.200 16.12 17.50 -1.337 4.05 4.42 -.378 2006 16 4
1.198 16.04 17.50 -1.460 6.05 6.75 -.704 2007 16 6
1.199 16.00 17.43 -1.427 8006 9.07 -1.006 2008 16 a
1.202 15.96 17.41 -1.445 10908 11.19 -1.106 2009 16 10
1.201 15.92 17.32 -1.3,99 12.10 13.34 -1.235 2010 16 12
1.202 16.26 17.67 -19409 0.00 01? -.162 2011 16 0

MREF RUN CONF PHI REYN TT8F
1.20 20#1 5 0 3.26 90.3

M8 ALPHA ALFAV OALPHA BETA BETAY DBETA RECORD NAL NOT

10.ZJ2 14.18 13.39 -1.207 -2.05 -2.09 .041 2012 14 - 2
1.200 14.26 15.43 -1.166 0.00 .15 -9149 2013 14 0
1.200 14.15 15.29 -1.133 2.05 2.41 -.352 2014 14 2
1.200 14.08 '15.28 -1.197 4.06 4.60 -o545 2015 14 4
1.197 14.04 15@33 -1.295 6.05 6.89 -e63l 2016 14 6
1.197 l3e99 15.23 -19242 8.06 9.10 -1.040 2017 14 8
19200 13.94 15.15 -1.207 10.08 11.31 -1.235 2018 24 10
1.197 13.90 15.05 -1.149 12.10 13.41 -1.317 2019 14 12
1e200 14.26 15.47 -1.212 .01 .26 -o275 2020 14 0

MREF RUN c!1NF PHI RFYN TTOF

1.20 209 5 0 3.28 88.0

me ALPHA ALFAV DAIPHA BETA BETAV OBETA RECORD NAL NRT

1.199 12.18 13.18 -1*002 -2.06 -2020 e142 2021 12 - 2
1.200 12.24 13.20 -.957 -002 .13 -9145 2022 12 0
1.198 12.08 13.02 -.934 2904 2o45 -.406 2023 12 2
1.199 12.04 13.03 -.991 4.06 4.70 -.639 2024 12 4
1.197 12.02 13.04 -1.012 16.08 7.05 -.971 2025 12 6
1.199 11999 13.02 -19025 So08 9m28 -1.190 2026 12 a
1.199 11.96 2.90 -.946 10.06 11.35 -1.273 2027 12 10
1.197 11.93 12.88 -.950 12.08 13953 -1.456 2028 12 12
10199 12.24 13.22 -.984 -.01 .30 -.304 2029 12 0

HREF RUN CflNF PHI RFYN TT8F
1.20 210 5 0 3.27 89.4

"o ALPHA AL-FAY DAIPHA BETA BETAV DBETA RECORD NAL NRT

1.201 10.13 10.87 -.739 -2.17 -2.28 .105 2030 10 - 2
19200 10.12 10.82 -o695 -.13 .03 -.154 2031 10 0
1.199 10.08 10075 -.670 1.91 2.46 -o553 2032 10 2
1.201 10.03 10.76 -o732 3.93 4.71 -.776 2033 10 4
1.205 10.01 10.60 -.790 5.94 6.99 -1.048 2034 10 6
102101 9.97 10.77 -.796 7o93 9.16 -1.228 2035 10 8
10197 9o94 10.64 -0700 9.93 11.30 -1.369 2036 10 10
1419? 9.90 10.64 -.740 11.93 13.40 -1.471 2037 10 12
19205 10.12 10.77 -.656 -.13 *18 -.306 2038 10 0

FIGURE It SUMMIARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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HREF RUN CONF PHI REYN TTOF

120 211 5 0 3.27 09.5

h8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.203 8.13 8.76 -.633 -1.93 -1.94 .004 2039 8 - 2
1200 8.13 8.72 -.596 0.00 o20 -.198 2040 8 0
1.197 8.13 8.71 -.580 1.91 2.38 -e472 2041 8 2
1.200 8.05 865 -. 597 3.93 4.62 -. 694 2042 8 4
1.200 8.00 8.67 -.672 5.96 6.89 -. 929 2043 8 6
1.201 7.96 8.67 -.701 7.99 9.10 -1.146 2044 8 8
19200 7.93 8.55 -. 625. A o,91 ,9i o21 -1.270 2045 8. 10
1.200 7.09 8.54 -o645 11.94 13.48 -1.536 2046 8 12
1.196 8.13 8.72 -. 599 0.00 .30 -o302 2047 8 0

HREF RUN CONP PHI REYN TT8F
1.20 212 5 0 3.28 88.5

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.198 6.10 6.56 -.462 -2000 -1.92 -*083 2046 6 - 2
10200 6.10 6.52 -.420 -. 01 .30 -.308 2049 6 0
10200 6.13 6.54 -.410 1.96 2o43 -. 470 2050 6 2
1.201 6.05 6.50 -.445 3.95 4.59 -.646 2051 6 4
1*201 6,01 6.51 -.509 5.91 6.83 -.876 2052 6 6
1.202 5.99 6.46 -*477 7.96 9.01 -1.050 2053 6 8
1,200 5.97 6.38 -.414 9.97 11.20 -1,226 2054 6 10
1.200 5095 6.41 -e463 11.99 13.45 -1.468 2055 6 12
1.202 6.10 6.50 -s403 0.00 .33 -,335 2056 6 0

MREF RUN CONF PHI REYN TTUF
1.20 213 5 0 3.28 89,4

M8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1,200 4.07 4935 -.263 -2.02 -1.96 -. 062 2057 4 - 2
1*200 4s09 4.32 -.230 001 .29 -*289 2058 4 0
1,198 4.05 4.28 -.231 1,95 2,41 -. 461 2059 4 2
1.198 4.03 4.34 -,310 3,96 4.5 -.600 2060 4 4
1,199 4.02 4.35 -.330 5.96 6.80 -.848 2061 4 6
16199 4.00 4.31 -.312 7.98 9,04 -1,066 2062 4 8
1,201 3.97 4.23 -.259 10.01 11.25 -1.242 2063 4 10
1,203 3095 4o29 -e341 12.04 13,47 -19434 2064 4 12
1.201 4*09 4.33 -9243 -.01 .27 -. 293 2065 4 0

MREF RUN CONF PHI REYN TT8F
1.20 214 5 0 3.28 88.5

me ALPHA ALFAV DALPHA BETA BETAV DBETA PECORD NAL NBT

1,202 2*06 2.20 -.136 -2.02 -1.95 -.069 2066 2 - 2
1.202 2.07 2.18 -,107 -904 .24 -o280 2067 2 0
10200 2.06 2.15 -*092 1.93 2*40 -. 466 2068 2 2
1.199 1.99 2.16 -.161 3.95 4e55 -e596 2069 2 4
1,202 1.95 2.14 -,184 5.96 6.65 -9869 2070 2 6
1,202 1.95 2.10 -.158 7999 9.00 -1,002 2071 2 8
1.199 1.94 2.05 -. 113 10.02 11.22 -1,190 2072 2 10
1,202 1.93 2.17 -*234 12.06 13.41 -1.350 2073 2 12
1.200 2.06 2.17 -. 095 -. 04 .23 -.263 2074 2 0

FIGURE 1' SUMMARY OF NASA/ARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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PREF RUN CONF PHI PEYN TT8F
1.20 215 5 0 3,28 88.9

PP ALPHA ALFAV OALPHA BETA BETAV OtETA RECORD NAL NOT

1.201 1.07 1.15 -.079 -2.03 -1.98 -.057 2075 1 - 2
1.201 1.07 1.11 -.037 -o04 .21 -.253 2076 1 0
1.200 1.03 1.07 -*041 1.94 2.41 -.475 2077 1 2
1.200 .96 1.07 -.086 3.95 4.55 -. 602 Z076 1 4
10200 .95 1.08 -.130 5.96 6.83 -.869 2079 1 6
1.203 .94 1.07 -s128 8.00 8.97 -.972 2080 1 8
1.201 *93 1.03 -.099 10.02 11.18 -1.151 2081 1 10
1.200 .92 1.10 -.185 11.83 13,20 -1.364 2082 1 12
1.199 1.06 1.10 -.025 -.04 .21 -.251 2083 1 0

MREF RUN CONF PHI REYN TTBF
1.20 216 5 0 3.28 89.1

m8 ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NOT

1.201 .06 .07 -.012 -2.08 -2.01 -.067 2084 0 - 2
1s202 ,07 .05 .015 -906 ,21 -. 276 2085 0 0
1.201 .01 -001 ,024 1.94 2941 -. 476 2086 0 2
1.200 -903 ,01 -,044 3.96 4.60 -9632 2087 0 4
1,198 -005 0.00 -.054 6.00 6.80 -. 801 2088 0 6
1.200 -.07 0.00 -,066 8.02 8.96 -o938 2089 0 8
1.204 -009 -,07 -.020 10.05 11.13 -1.074 2090 0 10
1.202 -.09 -005 -.045 11.00 12.28 -1.283 2091 0 11
1.199 *07 .06 *012 -007 .21 -.275 2092 0 0

MREF RUN CONF PHI REYN TT8F
1.20 217 5 0 3929 88.1

m8 ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NOT

1200 -.95 -1.01 .060 -2.07 -2.06 -.009 2093 - 1 - 2
19200 -993 -1.01 o077 -. 06 .21 -. 273 2094 - 1 0
1.202 -1.00 -1,11 .101 1996 2.44 -o486 2095 - 1 2
1.200 -1.05 -1.12 *070 4.00 4.61 -,614 2096 - 1 4
1.200 -1.07 -1.08 ,017 6.02 6.82 -. 804 2097 - 1 6
1.201 -1.08 -1.10 .020 8.00 9.01 -1.004 2098 - 1 8
1,2e1 -1.09 -1018 0089 9o93 11.19 -19260 2099 - 1 10
1200 -.93 -1.02 0089 -*06 '19 -.250 2100 - 1 0

MREF RUN CONF PHI REYN TT8F
1.20 218 5 0 3.29 87.5

m8 ALPHA ALFAV D~tPHA BETA BFTAV DOETA RECORD HAL NOT

10199 -1.95 -2.10 .151 -2.10 -2.15 9053 2101 - 2 -2

1.200 -1,93 -2.07 .138 -,07 .21 -.273 2102 - 2 0
1.199 -2.01 -2.19 o177 1,94 2.40 -o540 2103 - 2 2
1o200 -2.05 -2.20 ,150 3.99 4.63 -. 647 2104 - 2 4
1*200 -2o06 -2.17 o105 6o04 6.84 -.797 2105 - 2 6
1.199 -2.07 -2.18 .109 8.06 9.06 -e996 2106 - 2 a
19199 -2.08 -2.20 ,126 8.81 9.89 -1.083 2107 - 2 9
1.201 -1.94 -2.09 ,153 -,06 ,22 -.286 2100 - 2 0

FIGURE 11 SUMMARY OF NASA/ARC 11- X 11-FOOT WIND TUNNFL DATA (CONTINUED)
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MREF RUN CONF PHI REYN TTOF

1.20 219 5 0 3.28 Se.8

me ALPHA ALFAV DAtPHA BETA BETAV DBETA RECORD NAL NBT

1.200 4.09 4.33 -. 240 -.01 .26 -. 266 2109 4 0
1.201 2.07 2.17 -. 102 -904 .22 -. 262 2110 2 0
1.200 .07 .06 .011 -.07 .20 -. 265 2111 0 0
1.199 -1.93 -2.08 .150 -. 07 .20 -.267 2112 - 2 0
1.199 .07 006 .006 -.07 .19 -. 260 2113 0 0

MREF RUN CONF PHI REYN TTdF
1.30 16 1 0 3.73 92.6

*me ALPHA AtFAV DALPHA BETA BE TAV DBETA RECORD NAL NOT

1.292 -.02 -.06 .038 .05 .24 -. 190 157 0 0
1.293 4.01 4.18 -.174 .11 .16 -.054 158 4 0
1.295 1.99 2.03 -.045 .08 .29 -. 212 159 2 0
1.294 .99 .99 -.002 ,08 .25 -.172 160 1 0
1.293 -.02 -.07 .055 .05 .23 -. 179 161 0 0
1.294 -1,02 -1.12 .105 ,05 .20 -.153 162 - 1 0
1.294 -2.03 -2.18 .152 .05 .22 -,171 163 - 2 0
1.294 -3.03 -3.23 .195 .05 e23 -.185 164 - 3 0
1.294 -.02 -,06 .041 .05 .23 -.170 165 0 0

MREF PUN CONF PHI REYN TT8F
1.30 17 1 0 3.73 92.7

M18 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

1.293 -.05 -.05 .006 -1.92 -1.92 0.000 166 0 - 2
1.291 -.02 -.06 .040 .05 .24 -.198 167 0 0
1.295 -.07 -.09 .021 2.07 2.41 -9335 168 0 2
1.296 -.10 -. 12 .021 4.11 4.59 -.480 169 C 4

MREF RUN CONF PHI REYN TTBF

1930 18 1 0 2.36 85.1

048 ALPHA ALFAV DALPHA BFTA BETAV DBETA RECORD NAL NOT

1.292 -. 02 -.09 .071 .05 .26 -.220 171 0 0
1o292 4.00 4.14 -.141 .1 .38 -.272 172 4 0
1.293 1.98 2.02 -.037 .07 .28 -.206 173 2 0
1.295 -o03 -.08 .051 .05 .23 -.181 174 0 0
1.293 -1.01 -1.13 .113 ,04 924 -.192 175 - 1 0
1.294 -2.02 -2.18 .156 .05 .22 -. 174 176 - 2 0
1.292 -3.04 -3.23 ,199 o04 .24 -. 193 177 - 3 0
1.292 ,98 .97 .017 007 .26 -. 185 178 1 0
1,293 -.02 -.07 .056 .05 .26 -.214 179 0 0

FIGURE 11 SUMMARY OF NASA/ARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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mpEr PUN CONF PHI REYN TT8V
1.30 19 1 0 3.73 92.2

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

1.294 -*04 -.06 oU16 -1.92 -1.89 -. 024 10 0 - 2
1.294 -.02 -907 *057 .09 .23 -*183 181 0 0
1.294 -,06 -. 10 .042 2.07 2.41 -.341 182 0 2

21.92 -.09 -. 09 -*006 4.11 4.62 -.309 183 0 4
1,292 -,11 -.06 -,046 6.19 6.93 -,786 184 0 6
1.297 -.12 -*06 -. 058 020 9.17 -. 974 165 0 8
1.293 -.13 -. 16 s031 10*21 11.30 -1.096 186 0 10
1.293 -. 13 -*15 9013 11.21 12*39 -1.171 187 0 11
1.295 -o02 -*06 *047 *05 .21 -.164 188 0 0

HREF RUN CONF PHI REYN TTF
1,30 40 2 1 3.78 86.6

M6 ALPHA ALFAV DALPHA BETA BETAV DBFTA RECORD HAL NBT

1.294 .02 0.00 o029 .18 946 -.287 393 0 0
1.294 -3.00 -3.21 ,217 ,13 .45 -. 316 394 - 3 0
1.294 -1.99 -2.15 .160 .15 .48 -o329 395 - 2 0
1.294 -. 98 -1.08 o094 .15 .48 -.332 396 - 1 0
1.295 .02 -.02 ,040 O18 .52 -. 346 39? 0 0
1.295 1*02 1*02 -*003 .17 .55 -. 3?6 398 1 0
19294 2.03 2.10 -.066 .18 .57 -. 396 399 2 0
1o295 3905 3.17 -o120 ,18 ,60 -9424 400 3 0
1.297 .02 -. 02 ,042 ,17 .52 -o347 401 0 0

MREF PUN CONF PHI REYN TT8F

1.30 41 2 1 3.78 87,2

me ALPHA ALFAV DALPHA BETA BETAV DRETA RECORD NAL NOT

1.296 *05 *03 *022 2.13 2.71 -9579 402 0 2
1,296 .02 -.02 .047 .17 .54 -. 365 403 0 0
1.296 ,06 ,06 -.002 -1.84 -1.65 -.186 404 0 - 2
1.295 .10 .10 9002 -3e89 -3.88 -9015 405 0 - 4
1.296 .12 .05 .067 -5.92 -6.16 ,241 406 0 - 6
1.295 .12 .09 .035 -7.95 -8.38 .425 407 0 - 6
1,295 .13 .17 -.040 -9.98 -10.59 .567 408 0 -10
1.296 .14 .17 -. 032 -10.84 -11.53 .690 409 0 -11
1.296 *02 -. 02 .042 ,17 .53 -. 357 410 0 0

MREF RUN CONF PHI REYN TT8F
1.30 43 2 1 2.36 86.3

me ALPHA ALFAV DALPHA BETA BETAY DOBETA RECORD NAL NBT

1.295 .02 -. 04 0059 .17 .51 -. 341 421 0 0
1.295 -2.99 -3.20 o210 .13 .48 -. 352 422 - 3 0
1.2q3 -1.98 -2912 .134 .15 *49 -. 343 423 - 2 0
1.293 -. 98 -1.07 .089 .15 .51 -. 360 424 - 1 0
1.294 .02 0.00 o022 .17 .53 -. 354 425 0 0
1.295 1.02 1.03 -. 012 .17 .54 -. 367 426 1 0
1*293 2.02 2.11 -.058 .17 .57 -,393 427 2 0
1.296 3.04 3.17 -.125 .17 .58 -.413 428 3 0
1.295 ,02 -002 ,045 .17 .51 -. 343 429 0 0

FIGURE Is SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED$
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NREF RUN CONF PHI REYN TTSF

1.30 49 3 10 2.41 77.9

me ALPHA ALFAV DALPHA BETA BETAV OFETA RECORD NAL NBT

1.290 ,16 0.00 o160 -.02 o22 -.234 482 0 0
1,291 .12 0.00 ,117 12.13 13.39 -1.255 483 0 12
1.291 .22 -.01 9227 10.07 11.22 -1.154 484 0 10
1.293 .09 -002 .113 8.02 8.99 -.968 485 0 8
1&293 .10 0.00 ,099 6*00 6.75 -746 486 0 6
1.293 o11 0.00 .101 4.00 4,55 -.556 487 0 4
1.293 .14 .03 .106 1.98 2,36 -.376 488 0 2
1o292 .16 .02 o146. -.02 .22 -.236 489 0 0
lo294 916 ,03 .131 -2o04 -1.96 -,072 490 0 - 2

NREF RUN CONF PHI REYN TT8F
1.30 50 3 10 3.78 87.5

N ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

1.294 16 .01 .149 -. 02 .21 -. 228 491 0 0
1.296 o11 -.01 .126 12,15 13.47 -1.314 492 0 12
1.297 .21 -*03 .246 10.08 11,21 -1.132 493 0 10
1.295 .09 -.02 .116 8.03 8997 -.936 494 0 8
19294 .10 -.01 .117 6.01 6.77 -. 762 495 0 6
1,295 .10 0.00 .104 4.00 4.59 -. 593 496 0 4
1.295 .14 .03 .105 1.98 2.36 -. 383 497 0 2
1.294 .16 .02 .145 -.03 .22 -. 247 498 0 0
1.291 .16 .02 ,147 -2.02 -1.94 -082 499 0 - 2

HREF RUN CONF PHI REYN TT8F

1 30 61 4 11 3o77 ee1

m8 ALPHA ALFAV DALPHA BETA BETAV DBOTA RECORD NAL NBT

1.293 -.02 -. 25 .228 *02 .13 -.117 600 0 0
1.2q4 ,03 -,23 @262 -12.16 -13.18 1.029 601 0 -12
1.797 -008 -. 19 .113 -IC,09 -1C992 ,831 602 0 -10
1.295 o04 -. 17 s214 -8,04 -8.67 .Et32 603 0 - a
1.296 .03 -. 19 ,223 -6.00 -6o46 s461 604 0 - 6
19297 ,03 -.21 ,241 -4.00 -4924 ,235 605 0 - 4

1.297 0.00 -922 9223 -1.99 -2.05 .064 606 0 - 2
1.296 -. 02 -. 26 .233 .03 .14 -. 117 607 0 0
1,296 -o03 -. 22 .190 2.03 2.30 -,279 608 0 2

MREF RUN CONF PHI REYN TTOF
1930 62 4 11 2.37 84.7

fla ALPHA ALFAV DALPHA BETA BFTAV DFETA RECORD NAL NOT

1296 -.02 -*28 .258 .02 914 -. 111 609 0 0
10295 s03 -.23 ,263 -12.13 -13,13 ,993 610 0 -12
1.296 -. 08 -o22 .141 -10.07 -10.88 .605 611 0 -10
1.296 904 -o20 o242 -8,02 -8o64 .613 612 0 - 8
1,293 ,03 -.20 ,230 -6.00 -6.45 ,452 613 0 - 6
1.292 .03 -.20 .234 -4.00 -4.24 .245 614 0 - 4
1,295 0.00 -,22 .222 -1.98 -2,05 ,065 615 0 - 2
1.297 -.02 -. 26 .239 .02 .13 -.112 616 0 0
1.295 -*03 -o23 ,204 2,03 2.29 -,263 617 0 2

FIGURE 1 SUMMlARY OF NASA/ARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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HREF RUN CONF PHI REYN TT8F
1.30 72 5 0 2.41 77.2

me ALPHA ALFAV DALPHA BETA BETAV DRETA RECORO NAL NeT

1.301 24.80 27.06 -2.263 .05 .03 .022 707 25 0
1.300 22.16 24.20 -2.040 .05 916 -. 113 708 22 0
1.299 20.21 21.99 -1.762 *05 .23 -. 183 709 20 0
1.297 18.21 19.78 -1.569 *06 .28 -. 224 710 1t 0
1.29! 16.19 17.49 -19302 .06 .29 -. 228 711 16 0
1.297 14.18 15.30 -1.112 .07 .17 -. 101 712 14 0
1.296 12.17 13.09 -.912 .0 .18 -. 128 713 12 0
1.298 10.10 10.80 -. 696 -. 06 .18 -. 239 714 10 0
1.297 8.07 8.62 -. 552 ,06 .17 -0109 715 8 0
1.300 6.04 6.45 -. 410 .06 .14 -. 079 716 6 0
1.295 4s04 4.25 -. 210 .05 .41 -. 354 717 4 0
1.295 2.02 2.08 -.051 .02 .32 -. 294 718 2 0
1.293 1.02 1.02 .00? .02 .29 -. 274 719 1 0
1.296 .01 -. 04 .043 0.00 .26 -. 259 720 0 0
1.294 -. 98 -1.09 .114 -. 01 ,24 -. 248 721 - 1 0
1.299 -2.00 -2.14 .140 0.00 .23 -. 232 722 - 2 0
1.298 -3.00 -3.20 .205 0.00 .22 -. 228 723 - 3 0
1.298 .02 .01 0014 0.00 .23 -. 238 724 0 0

MIREF RUN CONF PHI REYN TT8F
1.30 185 5 0 3.76 89.0

m8 ALPHA ALFAV DAtPHA BETA BETAV DBETA RECORD NAL NOT

1.294 4.00 4.20 -. 198 .05 .16 -. 112 1811 4 0
1.294 1.98 2.06 -. 075 .02 .29 -o274 1812 2 0
1.296 -. 02 -. 03 .010 -,01 .22 -. 230 1813 0 0
1.295 -2.03 -2.15 ,129 -. 01 .20 -. 213 1814 - 2 0
1.296 -002 -. 01 -. 013 -. 01 .23 -. 239 1815 0 0

MREF RUN Crlt4F PHI REYN TTOF
1.30 186 5 0 3.74 91.1

M8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAt NRT

1-296 22.20 24.18 -1.987 -1.93 -1.98 .051 1816 22 - 2
*296 22.19 24.17 -1.980 .04 .15 -. 107 1817 22 0

1.296 22.17 24.15 -1.982 2.09 2.19 -. 100 1618 22 2
1.294 22.12 24.06 -1.943 4.14 4.36 -. 218 1819 22 4
1.297 22.09 24.13 -2.043 E.17 6.48 -. 314 1820 22 6
1.294 22.05 24o19 -2.140 8.17 6.76 -o593 1822 22 8
1.295 22.04 24.15 -2.117 8.74 9.43 -. 686 1823 22 9
1.297 22.19 24.23 -2.038 *05 .18 -. 127 1824 22 0

FIGURE 1: SUNMARY nF NASAIAPC 11- X 11-FOOT WIND TUNNEL DATA ICONTINUEDI
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NREF RUN CONF' PHI REYN TT8F

1.30 187 5 0 3.74 91.3

me ALPHA ALFAV DAIPHA BETA BETAV DBETA RECORD HAL NBT

1.297 20.17 22.04 -1.869 -1.91 -1.90 -o016 1825 20 - 2
1.296 20.22 22.05 -10825 .05 .15 -.101 1826 20 0
1.294 20.14 2.OO -1.854 Z.09 2.16 -.074 1827 20 2
1.295 20o09 21.93 -1.836 4.12 4.23 -.110 1826 20 4
1.293 20.06 22.00 -1.944 6.14 6.30 -e162 1829 20 6
1.295 20.02 21.91 -1.895 8.17 8.57 -. 396 1830 20 8
1.297 20.02 22.01 -1.996 8.17 8.63 -.466 1831 20 8
1.296 19.98 21.74 -1.764 10.19 10.88 -.686 1832 20 10
1.296 19.96 21.71 -1.749 11.04 11.74 -.695 1833 20 11
19295 20.22 22.05 -1.829 .04 o26 -. 211 1834 20 0

MREF RUN CCNF PHI REYN TT8F

1.30 188 5 0 3972 93.2

me ALPHA ALFAY DALPHA BETA BETAV DBETA RECORD NAL NOT

1.294 18.19 19.79 -1.595 -1.94 -1.79 -.149 1835 18 - 2
1.297 18.22 19.75 -1.527 006 e27 -.213 1836 18 0
1.296 18.12 19.72 -1.604 2o13 2.27 -.143 1837 18 2
1.296 18.07 19.65 -1.577 4.13 4930 -.167 1838 18 4
1.295 18.05 19o73 -1.681 6.14 6.32 -.182 1839 18 6
1.295 18.01 19.74 -1.729 8.16 8.56 -e393 1840 18 8
1.295 17.96 19.52 -1.557 10.19 10.75 -. 559 1841 18 10
1.294 17.92 19.46 -1.543 12.22 12.95 -.730 1842 18 12
1.296 18.22 19979 -1.562 ,06 .31 -. 255 1843 18 0

MREF RUN CONF PHI REYN TTBF
130 189 5 0 3o74 90.8

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NOT

1.295 16.1o 17.50 -1.354 -1.95 -1.75 -.194 1844 16 - 2
19297 16.18 17.45 -1.265 .06 .27 -.203 1845 16 0
1.296 16.14 17.44 -1.300 2.12 2.28 -0155 1846 16 2
1.295 16.06 1735 -1.291 4e13 4.25 -.120 1847 16 4
19296 16.00 17.45 -1.450 6.13 6.38 -.24b 1848 16 6
1.294 15.97 17.38 -1.414 8.16 8.58 -,423 1849 16 8
1.296 15.93 17.33 -1.399 10.19 10.75 -. 567 1850 16 10
1.296 15.90 17.27 -1.369 12.22 12.99 -.765 1851 16 12
1.295 1618 17.52 -1.339 .06 .30 -.237 1852 16 0

FIGURE 12 SUM4ARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL OATA (CONTINUED)
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NPEF RUN CONF PHI REYN TTSF

1.30 190 5 0 3.74 91.9

me ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.Z94 14.09 15.25 -1.159 -1.94 -1.82 -. 127 1853 14 - 2
1.294 14.19 15.25 -1.063 a06 .17 -.107 1854 14 0
10295 14.09 15.17 -1.079 2e13 2.18 -.051 1855 14 2
1,295 14.03 15.14 -1.114 4.13 4.19 -. 054 1056 14 4
19293 13999 15.17 -1.176 6.14 6.30 -.154 1857 14 6
1.295 13.95 15.14 -1.194 8015 8.49 -@339 1858 14 8
1.295 13.91 15.07 -1.162 10.18 10.69 -o510 1859 14 10
1.295 13.87 15.04 -1.169 12.21 1291 -.696 1860 14 12
1.294 14.18 15.27 -1.014 .06 .19 -. 134 1861 14 0

MREF RUN CONF PHI REYN TT8F
1.30 191 5 0 3.73 92.5

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.294 12.08 13.01 -.926 -1.95 -1.89 -.053 1862 12 - 2
1.293 12.15 13.01 -.852 .04 .18 -. 136 1863 12 0
1*296 12.01 12.85 -.839 2.12 2.25 -9136 1864 12 2
1.294 11.98 12.91 -o931 4.14 4.35 -. 201 1865 12 4
1.293 11.97 12.94 -.972 6.19 6.56 -o378 1866 12 6
1.294 11.94 12.92 -.974 8.18 !.78 -. 606 1867 12 8
1*294 11.92 12.83 -0918 10.18 11.05 -.877 1868 12 10
1.292 11.89 12*87 -.979 12.18 13.19 -1.007 1869 12 12
1.296 12.15 13.04 -.891 *04 .20 -,154 1870 12 0

NREF RUN CONF PHI REYN TT8F
1930 192 5 0 3.73 92.4

m8 ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NOT

1.296 10.03 10.70 -.665 -2.06 -2.17 .112 1871 10 - 2
1.297 10.04 10.67 -.635 -. 06 ,06 -.122 1872 I 0
1.297 10.01 10.63 -o628 1.99 2.26 -.272 1873 10 2
1.297 9.97 10.63 -9659 4e02 4.46 -. 444 1874 10 4
1.296 9.95 10b66 -.710 6,03 6.82 -792 1875 1C 6
1.294 9.93 10.63 -.708 8.03 9.07 -1.037 1876 1C 8
1.295 9.90 10.56 -.659 10.03 11.16 -1.132 1877 10 10
1.295 9,87 10.62 -.752 12.04 13.27 -1.232 1878 10 12
1.294 10.04 10.68 -.644 -.07 e11 -0181 1879 10 0

MREF RUN CONF PHI REYN TT8F

1.30 193 5 0 3.74 91.6

me8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

1.294 8.03 8.62 -. 586 -1.83 -2.01 .185 1880 8 - 2
1.293 8.04 8.59 -. 547 .06 .17 -0111 1881 8 0
1.295 8005 8.57 -.516 1.98 2.33 -. 346 1982 8 2
1,295 7.9 8.49 -. 503 4.02 490 -. 876 1883 8 4
2o294 7.94 8o57 -. 631 6.05 7.12 -1.068 1884 8 6
1.294 7991 8.57 -o656 8.05 9.33 -1.278 1885 8 8
1,295 7.8 8.49 -o610 10.05 11.36 -1308 1886 8 10
1.294 7,06 8.46 -.605 12.04 13.46 -1,414 1887 8 12
19294 8.04 8*57 -.536 *06 *18 -. 116 le e 0

FIGURE l SUNARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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fNREF RUN CONF PHI REYN ITSF
1.30 194 5 0 3.73 92.9

me ALPHA ALFAV DALPHA RETA BETAV OBETA RECORD NAL NOT
eeeeeeeeeeeeeeee----- ------

.1296 6000 6.40 -.404 -1089 -2.14 .254 1889 6 - 2
1.295 6.01 6.39 -o37? .05 .15 -.097 1890 6 0
lo295 6005 6,45 -*403 Zo03 2*72 -o693 1891 6 2
192% 5099 6:36 -e360 4:04 4:92 -:884 1192 6 4
1*296 6.95 6.45 -e499 604 217 -16124 1893 6 6

1.296 5,94 6.41 -.474 806 9.37 -1.311 1894 6 6
1.295 592 6.34 -.415 1000 11.49 -1.41e 1895 6 10
19295 5.91 6.34 -9427 12.09 13o62 -1.523 1896 6 12
10297 6901 6.40 -. 367 .05 .16 -.111 1897 6 0

MREF RUN CONF PHI REYN TTBF
lo30 195 5 0 3.73 92.0

M8 ALPHA ALFAV DAI.PHA BETA BETAV DBETA RECORD NAL NBT

1.296 3.97 4.22 -.259 -1.91 -2s04 e132 1898 4 - 2
1.296 4.00 4.23 -.232 .05 O18 -o130 1899 4 0
1*298 3.97 4.20 -.223 2.03 2.63 -.601 1900 4 2
1.296 3.96 4.21 -. 251 4.04 4.78 -0735 1901 4 4
1.295 3.97 4.30 -@340 6.05 7.03 -.979 1902 4 6
12294 3o95 4.24 -.297 8608 9.27 -1*184 1903 4 8
1.296 3.93 4.19 -.260 10.11 11.47 -1.357 1904 4 10
1.298 3.91 4.25 -. 338 12.14 13.66 -14516 1905 4 12
1.296 4.00 4.22 -.225 .05 .19 -,132 1906 4 0

MREF RUN CONF PHI REYN TTOF

1.30 196 5 0 3.73 91.8

P8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD HAL NBT

1.296 1.96 2o12 -.160 -l91 -lo86 -.045 1907 2 - 2
1.297 1.98 2.08 -.102 .02 .32 -,300 1908 2 0
1.296 1.96 2.09 -.108 2.01 2.51 -.493 1909 2 2
1.,96 1.92 2.02 -.10 4.05 4s67 -.617 1910 2 4
10296 169 2.08 -.188 6.07 6.93 -. 857 1911 2 6
1.297 1.89 2.07 -,184 8.09 9.18 -1.094 1912 2 8
1.296 1.39 2.00 -.115 10.12 11.39 -1.270 1913 2 10
1.296 1089 2.08 -. 191 12.16 13.58 -1.420 1914 2 12
1.294 1.98 2.05 -.069 .02 931 -o294 1915 2 0

NREF RUN CONF PHI REYN TT8F
1.30 197 5 0 3.73 92.1

M8 ALPHA ALFAV DALPHA BETA BETAV DRETA RECORD NAL NOT

1.295 .96 1.05 -.089 -169? -1.81 -. 110 1916 1 - 2
1.296 .98 1.02 -.04Z .02 .28 -9260 1917 1 0
1.296 .95 1.00 -.055 2.02 2.48 -.461 1910 1 2
10297 .91 .96 -.051 4.04 4.65 -.607 1919 1 4
1.296 089 1.02 -.135 6.06 6.94 -. 87 1920 1 6
10296 .86 1.01 -.131 6.09 9.17 -1.081 1921 1 8
1*295 *86 .96 -.084 10.13 11.34 -1.219 1922 1 10
1.294 087 1.00 -.129 11.93 13.27 -1.336 1923 1 12
1.294 .98 1.00 -e014 o02 .28 -. 259 1924 1 0

FIGURE 1 SUMMARY OF NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MREF RUN CONF PHI REYN TTOF
1.30 198 5 0 3.74 90.9

m98 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

10295 -.05 -.02 -9022 -1.97 -1.85 -.117 1925 0 - 2
1.294 -002 -o03 0007 -001 023 -0240 1926 0 0
10294 -o06 -.06 -o003 2.02 2.45 -. 426 1927 0 2
1.294 -. 10 -. 10 .002 4.06 4.64 -0581 1928 0 4
1.293 -. 11 -005 -. 068 6.09 6.95 -B57 1929 0 6
1.295 -012 -.06 -.065 8012 9.13 -1.006 1930 0 8
1.294 -o13 -o13 -.001 10.15 .11.29 -1.140 1931 0 10
1.294 -*14 -913 -.010 11.12 12.31 -1196 1932 0 11
1.296 -o02 -.02 -.004 -.01 .24 -.248 1933 0 0

NREF RUN CINF PHI REYN TTOF

1.30 199 5 0 3.74 92.0

me ALPHA ALFAV DA'LPHA BETA BETAV DBETA RECORD NAL NBT

1.296 -1e06 -1.10 9035 -1.95 -1.92 -@030 1934 - 1 - 2
1.296 -1.02 -1.10 ,072 -.01 .21 -o225 1935 - 1 0
1.296 -1.09 -1.14 .059 2.06 2.50 -.444 1936 - 1 2
1.296 -1.12 -1.21 06 4.10 4.66 -.566 1937 - 1 4
1.298 -1.13 -1.12 -.014 6.12 6.97 -9850 1938 - 1 6
1.297 -1.14 -1.15 .013 8.10 9.15 -1.049 1939 - 1 8
1.297 -1.14 -1.24 *098 10.03 11.24 -1.208 1940 - 1 10
1.298 -1.03 -1.09 e063 -001 e23 -*239 1941 - 1 0

HREF RUN CONF PHI REYN TT8F
1.30 200 5 0 3.74 91.6

m8 ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD fAL NBT

1.297 -2.06 -2.15 o096 -1.98 -2.03 ,053 1942 - 2 - 2
1.297 -2903 -2,14 .109 -001 o20 -.212 1943 - 2 0
1.296 -2.09 -2.21 .127 2.01 2.50 -.485 1944 - 2 2
19296 -2.12 -2,26 .143 4.08 4o74 -. 652 1945 - 2 4
1.297 -2.13 -2.21 ,086 6.17 7.07 -.902 1946 - 2 6
1.297 -2.13 -2.22 .088 8.16 9.22 -1.054 1947 - 2 8
1,297 -2.13 -2924 ,112 887 9s98 -1,102 1948 - 2 9
1,296 -2.03 -2,15 .121 -.01 o21 -. 221 1949 - 2 0

HREF RUN CtNF PHI REYN TT8F
l30 201 5 0 3.74 92.0

m98 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1,297 4.01 4.21 -@243 905 .18 -,125 1950 4 0
1.297 1.98 2.09 -0105 02 .28 -9263 1951 2 0
1.299 -.02 -001 -. 015 -.01 .24 -. 242 1952 0 0
1.297 -2.03 -2014 0113 -.01 .20 -. 207 1953 - 2 0
1.297 -02 -001 -0009 0.00 .24 -.244 1954 0 0

FIGURE 11 SUMMARY Of NASAIARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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KREF PUN CONF PHI REYN TTOF
1.30 202 5 0 7.99 122.2

me ALPHA ALFA' DA LPHA BETA BFTAV DBETA RECORD NAL N8T

1.292 12.25 13.13 -. 889 .05 .18 -e135 1959 12 0
1.293 10.15 10.90 -.744 -. 06 .17 -.236 1960 10 0
1.297 8608 8.65 -.567 .06 .33 -.266 1961 8 0
1.294 6.05 6.45 -.407 .05 *29 -. 238 1962 6 0
1.292 4.03 4.26 -. 235 .05 .35 -. 300 1963 4 0
1.295 3.01 3.18 -.172 .04 .37 -. 336 1964 3 0
1.294 1.99 2.22 -.127 .02 .36 -.339 1965 2 0
1.294 .99 1.04 -. 046 .02 .31 -. 286 1966 1 0
1.291 -. 02 -. 02 .002 -. 01 .30 -o303 1967 0 0
1.295 -1.02 -1.08 052 -.01 e29 -. 296 1966 - 1 0
1.295 -203 -2.15 .118 -. 01 e30 -. 307 1969 - 2 0
1.295 -3.05 -3.22 .170 -. 01 .30 -. 306 1970 - 3 0
1.295 -. 02 -002 .002 -. 01 .30 -. 313 1971 0 0

MREF RUN CONF PHI REYN TTBF
1.30 238 5 0 2,33 90.3

me ALPHA AtFAV DALPHA BETA BETAV DRETA RECORD NAL NBT

1*296 -. 02 -. 05 0028 -. 01 025 -. 253 2275 a 0
1.294 -. 03 -. 05 .019 -. 01 e25 -. 259 2276 0 0
1.294 8.03 8.45 -. 42Z .06 .17 -. 115 2277 8 0
10295 6.01 6.31 -. 300 .05 016 -. 107 2278 6 0
10295 4.00 4.15 -. 149 .05 939 -. 339 2279 4 0
1*295 1.99 2.04 -0058 .02 .29 -. 275 2280 2 0
1.294 .98 1.00 -.011 .02 .26 -. 248 2281 1 0
10296 -. 02 -. 05 .030 -. 01 e25 -. 262 2282 0 0
1#296 -1.02 -1.10 .081 -. 01 .24 -. 250 2263 - 1 0
1.299 -2.03 -2.14 .110 -001 .23 -.234 2284 - 2 0
1.299 -3.04 -3.20 .165 -.01 025 -. 253 2285 - 3 0
1.296 -.02 -.03 .006 -. 01 .23 -. 240 2286 0 0

MREF RUN CONF PHI REYN TT8F
1.40 20 1 0 4o15 99.9

Me ALPHA ALFAV DAIPHA BETA BETAV DBETA RECORD NAL NST

1.408 -.02 -.03 .016 -.01 .23 -.239 169 0 0
19403 4.01 4.21 -0199 .05 "36 -e313 190 4 0
1.403 1099 2.05 -. 058 .02 .27 -. 248 191 2 0
10401 .98 .99 -. 004 .02 .24 -. 220 192 1 0
1.399 -. 02 -. 02 .006 -. 01 .21 -. 220 193 0 0
1.402 -1.02 -1.11 .092 -.01 .18 -.167 194 - 1 0
1.403 -2.02 -2.18 .153 -. 01 .18 -. 187 195 - 2 0
1.403 -3.03 -3.23 .197 -. 01 .16 -. 169 196 - 3 0
1.402 -. 02 -. 06 .038 -. 01 .21 -. 217 197 0 0

FIGURE 11 SUMMARY OF NASAiARC 11- X 11-FOOT WIND TUNNEL DATA (CONTINUED)
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MREF RUN CONF PHI REYN TTOF

1.40 21 1 0 4.13 102.3

m48 ALPHA ALfAV DALPHA BETA BETAV DBETA RECORD NAL NBT

1.401 -.02 -.06 .048 -.01 .22 -,231 196 0 0
1o400 4.01 4.19 -.114 *0 .33 -,282 199 4 0
lo401 1.99 2.05 -.060 .02 .19 -. 167 200 2 0
1.401 .99 .97 .015 .02 .22 -. 200 201 1 0
1.401 -.02 -906 .043 -.01 ,21 -.221 202 0 0
1.400 -1.02 -1.11 069 -.01 l1 -.190 203 - 1 0
1.400 -2.02 -2.15 ,131 -,01 .20 -o204 204 - 2 0
1.410 -3.04 -3,20 o163 -. 01 .19 -,194 205 - 3 0
1.401 -*02 -.05 ,026 -.01 921 -o212 206 0 0

MREF RUN CONF PHI REYN TT8F
1.40 42 2 1 4.22 92.3

me8 ALPHA ALFAV DAtPHA BETA BETAV DBETA RECORD HAL NBT

1.404 *02 .02 -. 003 .24 .54 -. 305 412 0 0
1.399 -3.00 -3920 ,207 ,19 942 -. 232 413 - 3 0
1.401 -1.99 -2.12 *131 .21 .46 -9251 414 - 2 0
1.400 -.98 -1.06 .076 .21 .49 -.281 415 - 1 0
1.402 .02 O.O .016 .24 .52 -. 2?9 416 0 0
1.401 1.03 1.05 -. 023 .24 .56 -9325 417 1 0
1.400 2.03 2.10 -.077 .24 .60 -. 360 416 2 0
1,403 304 3.19 -.153 .24 .65 -.416 419 3 0
1403 o02 ,02 -9003 .24 .54 -.305 420 0 0

1REF RUN CONF PHI REYN TTSF
1.40 237 5 0 4.10 96.3

m48 ALPHA ALFAV DALPHA BETA BETAV OBETA RECORD NAL NBT

1.402 -. 02 -,05 ,029 -. 07 .22 -. 291 2262 0 0
1.403 10.10 10.83 -. 725 -.13 .30 -. 430 2263 10 0
1.403 8.04 e.54 -. 499 0.00 .36 -. 363 2264 8 0
1.406 6.02 6.38 -. 357 -.01 .43 -o437 2265 6 0
1e403 4.01 4.20 -.189 -.01 .42 -.431 2267 4 0
1,405 1.99 2909 -0099 -o04 .32 -. 363 2268 2 0
1,403 ,98 1.01 -.022 -,04 .27 -. 317 2269 1 0

1,400 -.02 -,04 .020 -. 07 .23 -. 294 2270 0 0
1.403 -1.02 -i,09 .070 -.07 .20 -.269 2271 - 1 0

1.403 -2.03 -2.15 .120 -.07 .19 -.265 2272 - 2 0
1.403 -3.04 -3.21 .162 -.07 .20 -. 274 2273 - 3 0
1.403 -. 02 -.05 ,026 -. 07 .23 -. 301 2274 0 0

FIGURE .I SUM4ART jF 4ASA/AP! 11- X ll-dOT WIND TUNNEL OATA IEC0ICLUDEll
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I.EF RUI C04F PHI REYt TT8

1.51 301 7 LO 39'016 127.3

m8 ALPHA ALFAV DALPHA BETA RFTAV ODE1A RECORD NAt NBT

1.552 .05 .06 -e012 -. 13 .04 -. 171 11 C 0
1.552 .09 0z -o196 11.03 13o48 -1.553 12 0 12
1.552 .04 .15 -o106 9.91 11.38 -1o470 13 (N 10
1.552 .03 .17 -. 139 7090 9.25 -1.353 14 8

1. L55 2 .03 .15 -l17 5.90 7.06 -1154 15 0 6
1.552 .03 .14 -. 109 3.91 4.71 -. 804 16 0 4

1.55? .03 *12 -093 1Ol5 2.03 -. 4f3 17 0 2
1.552 .05 .07 -.028 -. 13 .02 -. 149 18 0 0
1.5 2 .06 .03 .033 -2.10 -2.24 o134 19 0 - 2
1.552 .29 -. 01 .300 -4.19 -4,61 *413 20 C - 4
1,552 .05 .07 -.020 -. 13 .05 -. 178 21 0 0

MREF RUN C(0"I Pril REYtJ TTOF
1.51 306 b 11 3.98 125o4

me ALPHA ALFAV DAL PHA BFTA BETAV DBETA RFCORD NAL NB1

1s552 -922 -. 23 .011 .13 .07 0Ob2 76 0 0

1.55? -. 44 -. 10 -.336 4.19 4.78 -. 592 77 0 4

1. 0 2 -. 22 -. 16 -@061 2.10 2.39 -. 267 7e 0 2
1.552 -. 22 -. 22 ,002 .13 .07 .065 79 0 0
1.5i2 -. 20 -. 26 .083 -1.85 -2.17 .321 8o 0 - 2

1.5 52 -s20 -. 31 .110 -3.91 -4.59 .6e6 81 C - 4
1.552 -. 21 -,34 .136 -5.90 -6.e4 4q44 82 0 - 6

to 5)2 -. 21 -937 o162 -7.90 -9.09 1.193 8"i 0 - a
1.552 -. 22 -. 36 .137 -9.91 -11.26 1.351 84 0 -10

1.55k -o26 -. 49 .229 -11.93 -13.29 1.353 85 0 -12

1.9552 -. 22 -. 23 .006 .13 .06 .069 86 0 0

MPf. R UN CONF Pril IEYN TTlF

1.51 311 9 1 3.98 125.6

me ALPHA ALFAV OALnHA BETA Re.TAV !P0LA RECOPO NAt NBT

19552 14 -. 14 ,2e3 .20 015 o(52 197 0 0

10.5 ? -2.87 -3030 .426 .18 .19 -. 007 198 - 3 0
1.5.2 -1.84 -2.26 9443 O1 .20 -,O1 199 - 2 0

1.552 -. 55 -1.16 .309 o19 *15 .041 200 - 1 0
1.552 .14 -. 13 .261 .20 .13 .076 201 0 0
15!02 1.12 .93 0189 .19 o14 o044 202 1 0
1.552 2.11 1.96 .144 .21 .16 .052 203 ? 0
1.5J2 3.16 3.07 o064 .32 .13 .190 204 3 0
1.552 .14 -s13 s269 .20 o14 .066 206 0 0

f IGu0 2: .jUPMAPv FnF NA3A/ARC 9- X 7-FnOl WIND TUNNFL DATA
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NRtF RUN CONF PHI IEYN TT8A
1.51 320 9 1 3.93 131.2

me ALPHA ALiAV OALPHA BETA RFTAV DB:TA kECDRD, NMA NRT

1.552 .08 -. 06 .135 2.09 ?.41 -. 317 226 0

1.552 .01 -. 11 .126 .20 .09 .112 227 0 0

1.552 -. 03 -. 15 .122 -1.77 -1.99 .2le 228 0 - 2

1.5J2 -. 11 -. 24 .126 -3.77 -4.33 .563 229 0 - 4

1.552 -. 17 -. 3b .185 -5.72 -6.62 .901 230 0 - 6

195p2 -. 31 -,40 .091 -9.65 -11.14 1.484 232 0 -10
19552 -. 34 -. 49 .144 -10.53 -12.18 1.649 233 0 -11
1.552 -01 -012 .133 020 e12 0086 234 0 0

MREF R UN C0IA PHI REYN TT8 r

1.91 330 10 0 4.04 1170o

He ALPHA ALFAV OALPHA BETA RETAV DBETA PFCOPD NAL NBT

------------------------------------------------------------------
1.5:? -. 13 -. 29 .160 -. 14 -. 01 -. 130 312 C 0

1.05 lb.02 16.86 -. 847 -. 01 -907 e063 313 1t 0
1.'52 1'..01 14.77 -. 763 -. 03 -. 08 .057 313 14 0

1.5 2 11.)3 12.5' -. 653 -. 07 -. 03 -. 0?8 314 !2 0

1.552 9.91 10.37 -. 461 -. 03 0.00 -. 031 314 10 0

1.552 7.90 8.26 -. 359 -. 02 .06 -. 082 315 e 0

1.552 :1.90 6.14 -. 232 -. 02 .o -. 099 315 f 0
1.552 3.91 4.02 -. 117 -. 02 .05 -.064 316 4 0
1.552 1ed5 1.6 -. 008 -. 01 .09 -. 100 316 2 0
1. 52 -. 13 -. 25 .128 -. 03 .i -. 141 317 0 0

1.5,2 -1.11 -134 .228 -. 02 .17 -. 194 318 - 1 0
1.552 -2.11 -2.40 .290 -o05 .17 -. 220 318 - 2 0
1.5.)2 -3.15 -3.39 .241 -. 17 .20 -. 363 319 - 3 0
10552 -. 13 -. 25 .127 -. 03 .11 -. 145 319 r 0
1.552 .$6 .74 .119 -. 03 e12 -. 146 320 1 0

FIRFI. RJN CCNF PI1 REYN TT8F

1.51 33! 10 0 3.96 125.2

MR ALP,4., ALFAV OALPHA BETA RETAV DBETA RECORD NtL NT

1.552 -. 19 -e32 .128 -1.94 -2.18 .244 321 C - 2

1o5>2 -. 13 -. ?6 .136 -. 03 .09 -. 126 321 0 0

1..5t2 -.00 -. 22 .134 1.95 2.34 -. 388 313 0 ?

1.552 0.00 -. 15 .145 3.93 4*39 -,456 323 c 4

1.552 .06 -. 03 .o093 5.88 6.72 -. P41 3246 0 6
1.552 .1l -. 07 .184 7.84 9.05 -1.209 325 4 8

1.522 .19 -. 01 .202 9.82 11.39 -1,57C 329 P 10

1.is52 .02 .05 .170 10.51 12.06 -1.553 "426 0 11
1052? -. 13 -. 27 .139 -. 04 .10 -. 13P 126 0 0

FIGURt Z SUMMAKY 1F NASA/ARC 9- X 7-FOrT WIND TUNNEL DATA (VcNTINIEO)

88



MREF RUN C'NF P41 REY V TT8
1.51 343 1-) 0 4.0 3 114.3

MR ALPHA ALFAV nALPHA BETA SETAV DBETA RECORD HAL NfAT

----- ------------------------------ ----

1.S'3 -. 13 -. 28 .153 -. 03 .08 -. 116 507 0 0

1,553 3.91 4.01 -. 097 -02 9C3 -,049 50b 4 0
1,.553 lod5 1.81 .035 -. 01 .0O -.095 509 2 0
1.5j3 ,86 ,74 .119 -,03 .08 -,104 510 1 0
1,.553 -. 13 -,26 .136 -903 ,07 -,104 511 0 0
1.553 -1.11 -1.30 .195 -. 02 .12 -. 143 512 - 1 0
1.653 -2.10 -2.37 s269 -. 05 .12 -s167 513 - 2 0
1.553 -. 13 -. 26 .131 -. 03 .11 -. 145 514 0 3

REF PUN CLP4F Pil REYN TT8F
1.51 344 10 0 4.02 120.1

m8 AL.PHA ALFAV DALPHA BETA RETAV DRETA RFCORO V'AL NBT

1.5d3 15,9b 16.9 -. 836 -2.00 -1.98 -. 019 515 16 - 2
1.5t' 16.02 16.87 -. 856 -. 01 -. 10 .089 516 it 0
1.53 16.04 16.96 -. 920 1.99 1.74 .250 517 16 2

1.553 L6.11 17.07 -. 963 3.9t. 3.46 * 22 518 16 4
1.553 16.22 17.07 -. 850 5.90 5.44 .455 519 16 6
1. 53 16.33 17.07 -. 746 7e83 7.57 .?68 520 it P
1.553 16.30 17.01 -.706 9.83 10.06 -. 729 1521 1t 10

1.553 16.27 17.07 -. 799 11.83 12.47 -. 634 522 It 12
1.553 16.02 16.96 -. 939 -. 01 -. 10 .083 523 16 0

MF tF Ruit. C(.F P-lI R VYtN TTeF
1.51 345 10 0 400 122.7

Mn ALPHA ALFAV OALPHA BOTA 8CTAV DBETA RTCJRO NAL NAT

------------------------------ ------ ------ ------ ------ --- ---
1.553 13.95 14.76 -. 6810 -2.00 -1.qO -. oq1 524 14 - 2

1.+5 3 14 00 14.79 -. 792 -. 03 -. 09 .055 525 14 0
1.-'3 14.02 14.87 -.o48 1.92 1.76 .161 526 14 2
1o5: 3 14.0b 24.92 -e844 3,CQ 3o43 .461 527 it, 4

1.553 14.18 14.96 -.778 5 .tL8 5.35 .576 528 14 6
1.553 14.27 14,87 -s602 7.87 7*46 .411 529 14

1.5:p3 14.20 14.93 -. 77c 9.84 9.73 .107 530 14 10

1.5:3 14.14 15.02 -. 878 11.61 12.24 -. 2F 531 14 12
1.5-3 14.00 14.72 -. 714 -. 03 -. 06 .031 532 14 0

MFLF Qj.; CO'IF P-41 FEYN TTft ;

1.51 34co I0 0 3.98 125.0

m8 ALPHA ALFAV nALPHA BETA RFTAV DBETIA RECORD IAL NRT

---------- ----------------------------- -----------------------

1.5!3 11.95 12.57 -. 626 -1.99 -1.81 -. 176 513 12 - 2

1,553 L1.;3 12.6I -. 680 -. 07 -. 02 -. 049 534 12 a
1.5,3 11.95 12.64 -.690 1.90 1.78 .126 535 12 ?
19553 12.00 12.72 -. 713 3.90 3.38 .524 536 12 4
1.5,3 12.10 12.84 -. 741 5o8(1 .42 o463 53? 12 b

1.553 12.18 12.77 -. 594 7.87 7.31 553 K38 12 a
1.53 12.11 12.82 -. 707 9.84 9.50 .343 539 17 10
1.'53 12.04 12.92 -. 879 11.8? 11.92 -. 100 9,40 12 1?
1.553 11.93 12.66 -. 723 -. 07 O.CO -. 071 541 12 0

F:IGU L 21 JUMMA Y OF 4ASA/ARC 9- X 7-FOOT WIND TUNNEL nATA (CON71TNbir)
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MREF RUN CONr PHI REYN TTS:
1e51 347 10 0 3.'97 126.1

Mi ALPHA ALFAV DALPHA BETA AETAV UBETA RECORD tvAl NBT

1.553 9.97 10.55 -. 581 -1.89 -1.76 -,130 542 10 - 2
1.553 10.03 10.48 -s446 -. 04 .04 -. 082 543 10 0
l.553 10.04 10.52 -.479 1.93 1.76 .166 544 ]c 2
1.553 10.09 10.61 -516 3.90 3.28 .621 545 10 4
1.553 10.18 10.67 -. 489 5.87 5.40 o476 546 10 6
1,553 10.26 10.66 -,403 7.85 7.41 .48 547 10 8
1.1553 10.20 10.6U -. 478 9.84 9s34 0504 548 10 10
1.553 10.14 10.76 -*622 11.85 11.67 .178 549 10 12
1.553 10.03 10,4P -o448 -003 .03 -. 061 550 10 0

MFEF RUN C.f- PHI REYN TTOF

1.51 34, 10 0 3.97 126.2

MP ALPHA ALFAV DALPHA BETA PETAV DBETA RECORD NAL NBT

1.553 7.83 8.23 -. 401 -1.96 -1.74 -.019 551 8 - 2
1.553 7.v0 fe.30 -. 398 -. 02 .01 -. 032 552 P 0
1.55 3 7.96 8.21 -o255 1.96 1.78 .178 .5 1
1.553 8.05 8.34t -o296 3.95 3.35 .601 555 O 4
195:3 -5.00 e.39 -. 309 5.91 5s40 .504 556 f 6
1.5!53 sell 8.34 -. 228 7.88 7.48 .394 557 p q
1o 5:s 3 0420 6.32 -. 124 1od4 9.46 .386 558 A 10
1.553 8.28 8.50 -. 2?2 11.81 11.71 .094 559 8 1?
1.:5, 3 76'00 to 2, -. 301 -o02 0.00 -. 022 560 8 0

MPEF QJN CONF PHI PEYN TTBF
1.51 34(7 10 0 3.96 128.2

me A L P14A ALFAV nALPHA BETA RETAV OBETA RECORD pt IRI

10523 5.86 6.11 -. 255 -1.98 -1.65 -. 329 561 -

1.5t3 5.)0 6,17 -. 263 -. 0 .06 -. 0s! 562
1.5.73 5445 6.10 -. 149 1.97 1.89 .079 563 6 2
1.553 6..4 6.22 -. 179 3.97 3.41 a557 564 t, 4
1.5:3 6914 6.24 -. 100 5.87 5.58 .267 565 #1 O
1.553 6.23 6.22 .012 7.8? 7.63 .1.5 166 f 9
1.553 6.ZO 6.25 -. 047 948V 9.94 -. 141 567 6 10
1.5,3 6.17 6.46 -,283 11.83 11.94 -. 106 568 f, 12
1.553 5.40 6.13 -o?26 -. 02 .04 -. 103 569 b 0)

MFEF RUN C0'4 PrIl rEf TTOF
1.51 350 1 0 3.95 128.3

me 40"LOHA ALFAV DALPHA BETA RFTAV DBETA RFCORD VAL NT

1.553 3.87 3o99 -. 114 -2.01 -1.77 -. 241 570 A - 2
1.5j3 3.91 4.01 -. 105 -. 0 .06 -. 079 571 4 3
1.553 3.94 4.07 -. 130 1o92 7.00 -. 076 572 4 2
1*53 4.01 4.07 -. 054 3.07 3.62 .246 573 4 4
1*5., 3 4.08 4.17 -. 08 5.63 5.81 .025 574 , 6
101,j 4.14 4.18 -e041 70f1 8.03 -022? 575 4 4
1.5:)3 4olO 4.15 -. 056 9.81 10.31 -. 495 576 4 10
1.5)3 4.06 4.39 -. 330 11.81 12.56 -. 0 577 4 12
1.553 3.91 4.02 -. 111 -. 02 .0? -. 086 578 4 0

FIGURL 2t SUMIMAKY OF NASAIARC q- X 7-FOOT WIND TUNNFL DATA IC0M7''NVFO)
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MkEF kUh CUNr tHT REVF' TT8F
1.51 35iL to 0 3.95 126.5

m48 ALPHA ALrAV DALPHA BErA BETAV DBEIA RfCORD t'AL NOT
----------------- ----------------- ------- ------ ------ ------ --- ---

1 5' 3 1.;J7 1.79 s074 -1.9) -1.q5 -. 043 579 2 - 2
1.5)3 1.85 1.83 -. 006 -0? .0q -slob 590 0
1.51 3 1.O7 1.90 -. 032 1.92 2.08 -. 15 t 581 7
1.553 1.94 1.q7 -.030 3.88 3.q4 -.063 582 4

2.02 2.03 -*013 5.65 6.23 -. 360 543 ? 6
1.5,3 2.09 2.02 .064 7.82 8.52 -. 698 584 2 8
1,5 i3 2,03 2.12 -su88 9.8? 10.93 -I1114 585 ? 10
1.*5! 3 1.)8 2.31 -. 333 11.82 13.01 -1.1Q3 586 2 12
1.553 1.85 I.k3 s012 -,01 t08 -. 091 587 ? 1)

MIREF RION Ci',4- P-4l REYfq TT5F

M A ALPHA ALFAV DALPHA BETA RETAV DFt PUCORD V At NBT

1.553 .81 .74 s071 -1.93 -2.05 .124 5e 1 - 2
1.55t .86 .76 .105 -. 03 .08 -. 10e 589 !
1.5 3 >88 .82 .055 1.93 2.23 -. 309 590 1
1.5,3 .94 .92 .018 3.89 4.13 -. ?43 591 T 4
1.553 1.? .9 .027 5.87 6.50 -. 6?2 592 1 6
1.65 3 1.o .99 .098 7.86 8o34 -. 960 593 1 9
1.5.3 1.05 1.0 -.003 9.85 11.12 -1.27e g94 1 10
1.t03 1.01 1.21 -. 203 11.47 12.86 -1.308 595 1 11
1,553 .86 .7." .080 -,02 .09 -. 114 596 1 0

MREF RUN CONF P-41 REYt TT PF
1.51 353 10 0 3.94 1?9.0

M? ALPtiA ALrAV DALPHA BETA BETAV DOrTA P-CGRD N AL Nqr

1.53 -. 19 -. 30 .103 -1.93 -2.19 .260 507 c - 2
1 3 -913 -. 23 .101 -. 03 .Oq -s122 59b V 0
1.5:03 -. 0 -,16 .094 1.95 2.39 -. 43F 599 0 I
1.!53 uquO -. 12 .117 3.93 4.39 -. 4 5 60 0 4
t.5 3 .06 -.03 .093 5.89 6.77 -.860 601 0 6
1.653 ,11 -. 04 .148 7.04 9.07 -1.226 602 0 '1
1.553 .19 0.00 ,185 9.82 11.31 -1.4q7 603 0 13
1.53 .-2 '00, .134 10.54 12.13 -1.591 604 C, it
1.5:i3 -. 13 -. 24 .113 -. 03 .12 -. 154 605 0 0

MPEF RUN CDNPO PHI REYN TTF
1.51 354 10 0 3s')4 130,0

m6 A LPHa ALFAV OALPHA nLrA PETtV DBCTA RrCOPD tIM NAT
- --- - ---- -- --- e--- ------

1.5>3 -1.17 -1.3, .172 -1.90 -2.21 .225 607 - ] -
l.s!3 -1.11 -1.2' .181 -. 02 1,16 -. 196 608 - 1 3
1.553 -1.08 -1.25 .167 1.90; 2.50 -. 553 610 - I
1.5J3 -1.01 -1.16 .156 3*93 4.54 -. 607 611 - 1 4
1.553 -.94 -1.09 .149 R.9 5 6.95 -1.lOf 612 - 1 6
1.553 -.67 -1.11 .236 7.76 9.24 -1.479 613 - 1 3
1. ,:3 -. oe -1.04 .160 9.47 11.16 -1.692 614 - I
1.55. -1.11 -1.28 .175 -.001 .18 -. 207 615 - 1 0

FIGUL 21 .UMMAKY IJF NASA/IfeC 9- X 7-rfnO' WIND TUNNEl nATA (CD0W7I1NIFD)
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MPEF 'IN L.,4;t - PHI REYN TT hF
1651 35! 10 0 3o'43 130.6

M" ALPHA ALFAV I)ALPHA BETA BFTAV VBETA RECURD Il AL NBt
-------------------------------------------- a a a a a

1. D3 -?.13 -2.41 ,282 -7.01 -2.2 ,1R5 616 - 2 - 2
1,553 -2.10 -2.40 .291 -005 o19 -o242 617 - 2 0
1.553 -2.08 -2.33 .251 1.92 2.52 -. 59a 618 - 2 2
1.553 -2.02 -2.19 o176 3,90 4.66 -. 766 619 - 2 4

1.553 -19 8 -).12 s135 5.84 7.03 -1.197 620 - 6

1*5! 3 -1.95 -2, 11 .229 7,,71 9,34 -1.560 621 - 2
1,553 -1.95 -2.19 .235 8.20 9.83 -1.t26 672 - 2 8
1,553 -2.10 -2.37 .261 -. 05 016 -o214 6?3 - 0

MREF RUN C04F PHI I[Y N TTeF
1.51 350 10 0 3o93 !30.2

me1 .ILHA ALFAV rAL 'HA BETA BrTAV OBETA PFCORD NAL NqT
------ ------ ------ ------ ------ ------ ---

1.- 3 -. 13 -,24 o117 -. 03 ,12 -. 154 624 0 0
1. 3 3.9) 4.01 -,099 -. 02 ,05 -9068 625 4 0
1,553 1, 5 1,84 -. 040 -,01 .06 -,C76 f26 2 0
1.5-3 .d0 .77 .087 -. 03 .12 -. 150 627 1 0

1,553 -. 13 -*23 .096 -. 03 .07 -,1Of 6?e 0 0
1,5:3 -1.11 -1029 .185 -. 02 .17 -. 100 6?9 - 1 1
1.5J3 -2.10 -236 .260 -,05 .15 -. 200 630 - !" 0
1, .- 3 -913 -. 23 a108 -. 03 .12 -@15e 631 0 0

MREF RUN CLNF PHI PEYN TT.5F
1051 iP'5 1?j 0 3,9 133.3

fie ALPHA ALFAV )AL DHA RrTA RETAV rBEIA PRCORO r AL NRT

1.l5 2  -. 13 -,19 .063 -,04 .14 -. 176 'p 0 )
19674 -019 -o22 .036 o05 -008 .13P 8@6 C 13

1.630 -. 16 -. 12 -. (47 .0? -. 19 .208 F87 0 0

1,7.: -,Z1 -,30 o .91 .9 -.06 o153 pop 3
1766 -. 20 -. 20 .098 .04 -. 03 .072 A89 0 3
1.07 -. 16 -922 .040 -.0 -. 05 *033 Z'90 0 )
I.Lki7 -. 17 -16 .014 -07 -,10 .o027 91 0 0
1. 56 -. 17 -. 23 .062 -,0" -,13 o049 T; 92 0 1)
lbu ,  -. 16 -. 23 .064 -09 -*11 .01" -93 0 0
1.872 -. 16 -. 19 ,031 -. 10 -. 05 -. 050 P94 V )
loO. -. 16 -, 13 .021 -. 11 -. 01 -. 106 .95 0 0
lo8L1 -. 15 -. 20 ,045 -. 13 .02 -. 148 eq6 r 1)

1e935 -,14 -.1l o03e -. 23 -. 03 -. 199 07 0 0
1.I93 -,;3 -,22 .087 -34 -10 -. 246 i 9e C; 0
2.077 -. 12 -. 20 .088 -. 50 -. 37 -. 1e" t99 0 - I
Ze,27t -. 15 -. 23 .077 -. 64 -. 44 -. l93 n02 I - I
Z.191 -.21 -. 26 .051 .10 -. 08 .174 903 0 0
2o555 -. lo -V,1' 083 .39 o56 -. 161 C04 C 0

FIGI".. 21 SUMMAKY (IF NA AtARC 9- X 7-FOni WINP TI'NNFL OATA (CONTTNhl'c0)
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NREF RUN CG4F P I PFYN TT8F
1.51 40 IQ 0 1.*98 q4.5

N8 ALPHA ALFAY f)ALPI4A BETA BETAV DBETA RFCt1RD NAL NBT

IoS.2 11.89 12.55 -. 662 -&OA -. 19 .116 1044 12 0

1,5: 2 9.8 10.36 -o476 -. 03 -. 18 .145 1045 10 0
10551 7.88 8.29 -0408 -o03 -o16 .13t 1046 t 0
1.52 5.63 6o13 -.243 -,02 -. 12 0096 1047 f 0
1.552 3.90 4.!00 -o104 -,02 *13 -. 149 1048 4 0
1.552 1o4 1.85 -. 010 -. 02 o14 -. 159 1049 2 0

1.552 .86 .78 .079 -. 03 .12 -. 144 1050 1 0
195:2 -1o1l -132 .210 -. 03 '14 -s170 1052 - 1 0
1.5:)2 -2.10 -2.40 .299 -. 05 .12 -. 175 10%3 - 2 0
11552 -,12 -. 26 .139 -. 04 *14 -.173 1054 c 0

RPEF kJrN C04F PHI REY, TT8F
1.71 329 4 1 3.67 121o6

mP ALPHA ALFAV DALPHA BETA RrTAV PBETA RFCrlRD IVAL NAT

1.7Z6 .zz -. 04 o2b2 .07 ,19 -. li' ?'97 0 0

1.71f -2.79 -3.17 ,381 .05 .26 -. 201' 298 - 3 0

1,1726 -1.76 -2.11 s356 005 924 -o193 2QQ - ? 0
1.726 -o77 -1002 .252 .06 .21 -. 143 300 - 1 )
1.726 .22 -. 02 e239 907 .19 -. 112 301 c. 0
1.726 1.20 1.03 .175 .06 .17 -.106 30? 1 0
1.726 2.19 2.O6 .125 .08 .15 -. 072 103 7 0
1.7-6 3.23 3.15 .0(1 .1Q .14 .042 304 3 0

1.726 4.28 4.19 .087 .30 o12 .178 305 4 0

1.726 *22 -. 03 .Z49 e07 .17 -009& 306 0 0

1.726 .22 -. 05 .273 .07 .20 -. 126 307 (11 0
1.726 .22 -. 04 s265 o07 *21 -. 13C 30e C 0

HREF RUiN CI-4F PHL REYN TT PF
1.71 341 10 0 3.67 122.4

M8 ILPHA ,LFAV DALPHA BETA PETAV DBETA PFCORD NAt NAT

--------------------------------- ------ ------ ------ ------ ----- ------ --- ---

1,7Z5 9,12 10.25 -o427 .10 -915 .251 387 10 0

1,725 7.82 8.16 -e344 .11 -e15 0261 3F7 F 0

1.725 1.8Z 6.00 -.181 e11 -*1? .23' 38P f 0

1.725 3.62 3.89 -.066 .12 -. 12 .239 388 4 0
1.725 1.76 1.75 .007 .12 -. 13 .251 3Aq 2 0

1.725 .78 .67 .104 .i -. 07 .183 399 1 0

1617Z 5 -.21 -. 34 .132 .10 -. 05 .153 3qO 0 3
1.72S -0?1 -31 .100 .10 -.09 .18R 390 (1 0

1o72 -. ?1 -o32 .109 .10 -. 09 .188 391 0 0
147Z5 -,71 -% 32 .109 .10 -. 08 .183 -.41 C 0

1.725 -.21 -. 32 .110 .10 -. 08 .179 192 0 0

1.'725 -.21 -. 33 011 .10 -. 07 .171 392 0 0

10725 -1.19 -1.40 .211 .11 -. 05 .164 393 - 1 0
10725 -2.19 -2.44 .251 0m -. 04 o12C 393 - 2 0
1,725 -3924 -3.37 .13Z -,03 .01 -. 042 394 - 3 0
1,7.65 -. 21 -. 37 0109 '10 -.08 .179 394 0 0

FIGU,'E 2: SUMMA.IAY OF NASAIAPC o. X 7-F'IOT WIND TINI4. DATA (CONTINLIFD)
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NREF RUN C04F PHI REYN TT8F
10?1 342 10 0 3*169 120.4

me ALPHA ALFAV OALPHA BtTA RETAV DBFIA RECORD hAL NRr
-- - - - - ---- --- ------- --- ----- - -

1.725 -.22 -o33 .114 -.01 -. 8I .167 395 (1 0
19766 -.20 -. 34 s137 -.07 -. 17 106 395 0 0
1.607 -. L9 -. 27 .064 -. 12 -. 15 9027 396 0 0
1.84? -. 17 -. 22 .049 -. 18 -.22 .046 396 0 0
1.su& -.16 -. 22 .059 -. 23 -. 05 -. 180 397 0 3
1.035 -. 15 -. 24 .091 -. 34 -. 17 -. 173 397 0 1)
1.982 -. 14 -. 27 .133 -. 45 -. 20 -.242 398 0 0
1.98? -.14 -. 28 .137 -.45 -. 20 -. 243 398 C 0
2.077 -. 12 -. 24 o116 -. 66 -. 53 -.133 309 0 - 1
2.077 -.1? -.25 .130 -.66 -. 52 -.142 399 0 - 1
2.277 -. 16 -.?6 .101 -. 73 -. 57 -. 163 400 0 - I
2.3o' -.21 -. 29 .080 -.01 -. 22 .205 400 0 0
2.555 -.10 -.23 .122 .30 .42 -. 124 401 0 0
1. E -. 16 -.21 .055 -.23 -.10 -.135 401 C 0
1.c179 -.16 -. 19 .025 -.22 -. 14 -. 076 402 C 0
1.872 -. 16 -. 19 .027 -.21 -. 21 -.001 402 0
1.eb3 -.17 -o24 .07& -. 20 -. 25 .9 4 4 Q03 0 0
1.R55 -. 17 -. 26 .093 -.19 -. 27 .078 403 0 n
1.bIf7 -.17 -. 22 .050 -Ole -. 27 .095 404 0 0
1,5±3 -.13 -. 27 .137 -. 14 .02 -.153 404 0 n

MRrF PUN CONF P4I KEYN TrtF
1.91 302 7 10 4.35 126.'

me ALPHA ALCAV DALPHA BETA Pt[AV OPETA RFCORV 9NAL N~r
---------------- eeeeeeeee------ --- -

1. b .13 -. 30 .428 -.16 -.01 -o141 22 0 1)
I.Rb ,17 -. 15 .316 11.91 11.74 .168 23 C 1?
.b 8 .13 -. 15 .279 9.d9 Q.44 .452 24 0 10
Is.12 -. 2Q .401 7*FP 7.42 ,4AC 25 0
1.88b .12 -. 28 .392 Ii.88 5.51 .375 26 0 6
10., o11 -,20 .396 3.- 3.7B .303 ?7 C, 4
1.8t(t .11 -. 29 .392 1.81 1.75 .064 ?P C 11

I. ot .13 -. 28 .410 -. 15 -. 01 -. 146 29 0 0
1,8 .14 -. 31 .453 -?.13 -1.83 -. 306 30 0 - ?

35 ,39 -o33 .711 -4.22 -3.59 -.634 31 (; - 4
1o' .13 -.29 .423 -.15 -. 03 -. 123 32 0 0

MRE PIA', CUNI P41 NEYN TTdF
1.91 30; 11 4.31 130.6

M ALOHA ALFAV IALPMA BETA BETAV DRETA P. COP NAt MRT

------------------- -------- -------- -------- ----------- ---

I@Hod7 -.32 .13 -.445 .16 .12 .040 87 0 0
1.Lj7 -0 5 14 -o693 4.22 3.75 ,460 hP - 1 4

l.etit 7 -. 12 .13 -.450 2.13 1.93 .203 R9 0 10
1. 7 -.32 .14 -.461 .16 .13 9033 O 0 0
1.8t7 -.29 .11 -.401 -1.82 -1.64 -.]o 91 0 -
l.J87 -. 30 .11 -.410 -3.t -3.41 -.471 92 C' - 4
1.8i7 -. 30 .10 -.403 -5.87 -5.20 -.679 93 - 6
1.8b7 -. 31 006 -.361 -7.68 -7.15 -. 72S 94 0 -

lo.b7 -. 32 -. 04 -02?5 -. d9 -0.13 -079 95 n -10
1.807 -. 36 -.09 -.268 -11.91 -12.40 -,509 96 0 -1'
1.6d 7 -. 32 .14 -.456 .16 .13 .036 97 0 0

FIGUOL 23 ;UM1,ARY OF IA:AIAPC 9- X 7-FOOT WIND TUNFFL DATA (CONTYNUFOI
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14REF RUil CluN PHI REY TT8F

1.91 31 9 1 4.30 131.2

he ALPHA ALFAV DALPHA BETA BETAV DBETA RECORtD hAl NBT

1.688 .17 -o10 .265 .30 .09 *207 207 0 0
16o1'A -2.35 -3.10 .340 .28 .08 o19F 209 - 1 0
1.88F -1.81 -2.17 .357 .28 .00 .193 210 - 2 0
1.lba -. j3 -1.07 .243 .29 e06 e225 211 - 1 0
1.6tb .L6 -. 07 .23Z .30 .04 .?5;l 212 0 0
1.88 E. 1,15 .97 e177 .29 .05 v237 213 1 0
1.ebb 2.14 1.99 4155 .31 *03 e276 214 2 0
1.888 3.19 3.05 .138 .43 .01 .416 215 3 0
10.8te e16 -10 .259 .30 e04 .255 216 0 0

MREF RUN CONe PHI REYN TTOF

1.91 319 9 1 492C 133.4

1i8 ALPHA ALFAV DALPHA BETA RFTAV DBETA RFCORD NA1 NST

1.80e .25 .02 .224 2.32 1.93 .387 217 0 2
.1dt eL7 -. 09 .264 .30 904 .255 218 0 0

1.6be .12 -.12 .233 -1.80 -1.74 -.064 219 C -

l.bbb o06 -. 17 .220 -3990 -3.66 -. 243 220 0 - 4
10idi *33 -. 24 .265 -5499 -5.63 -.306 271 0 - 6
I. 8O -. 01 -. 23 .216 -8.09 -7.64 -e449 222 0 - 8
l(1o8 -. 10 -e33 .230 -10,21 -9.78 -9421 223 0 -10
1.8bB -. 14 -. 35 .208 -11.13 -10.70 -. 434 224 0 -Ii
1. Ade .17 -. 11 .23 .30 e02 .260 225 0 0

MPEF RUN C.N-- P-l PEYN TT8F

1.91 332 10 0 4.31 129.8

ME ALPHA ALFAV DALPHA VBETA RFTAV DSETA RECORD tIAL NBT

1o t -. 15 -. 2L, .122 -. 13 -. 05 -. 076 327 0 0
1.808 16.00 16.69 -.687 -. 10 -.22 .125 327 16 0
I . 13.99 14.57 -.585 -. 12 -. 20 .0P2 32e 14 0
1.*3U8 11.91 12.40 -,493 -. 17 -.14 -.027 328 1U 0
1.888 9.89 10.26 -,361 -. 12 -. 21 .091 329 10 0
1oebb 7.8d 8.18 -.302 -. 11 -. 14 .031 329 F 0
1.00 5.88 6.03 -.150 -. 11 -. 09 -.024 330 6 0
I. 3.8 3.94 -.065 -.11 -.08 -. 027 330 4 0
lo ua 1.82 1.81 .015 -. 10 -.06 -.0e47 331 2 '1
1.8o8 .84 ,74 .096 -.12 -.04 -e071 331 1 0
I. d b -.15 -.24 .090 -.13 -. 06 -*Of' s32 c 0
1.t4bE -1.14 -1.30 .168 -. 11 -.04 -. 076 332 - 1 0
10.li -2o13 -2.34 .213 -. 14 -.04 -. 102 333 - 2 0
lofld -3.18 -3.33 .155 -. 26 -. 04 -. 220 333 - 3 0
1.u -.15 -. 24 .086 -. 13 -. 04 -. 04 334 0 0

F14PRL fi 21 ,UMAKY OF N&SA/AKC 9- X 7-FOOT WIND TIJNJ'L DATA ((ONIINUFO)
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KREF RUN CUNF PAI kEYtt TTAF
1.91 333 10 0 4.31 130.0

Mb 4LPHA ALFAV OALP4A SFTA FETAV ONEIA RECORD IlAL NBT

1.8U8 -.15 -924 .090 -o13 -. 02 -0106 334 0 0
1.086 -. 15 -. 26 ,104 -,13 -.01 -0110 335 c 0
108o0 -,23 -. 37 *136 -2.14 -1.65 -e294 335 0 - ?
181ad -. 15 -e27 ,113 -.12 0.00 -0115 336 0 0
10du6 -. 10 -,25 .148 1.98 1.81 o173 336 0 2
I0u 8 -. 05 -,24 9187 4.07 3.69 o382 337 IT 4

10 oo -.01 -o17 o163 6016 5.69 *468 337 0 6
16888 ,OZ -. 16 9181 8.26 7.86 .400 338 0 $1
lobbt ll -. 05 .159 10.39 9.93 o457 33e 0 10
1.93db .14 -.02 .159 11.13 10.73 .400 339 C 11
leabE -. 15 -.27 o113 -@13 -. 02 -0106 339 0 0

MPEF QU.'i CUNF Fl REYN TTBF
1oc1 357 10 0 4.29 132.5

me ALPHA ALFAV DALPHA BETA RETAV DBETA RECORD NAL NRT

1,8187 -. 15 -. 22 e063 -*12 .03 -.151 632 0 0
1.8S7 3v89 3.96 -.091 -010 .02 -. 120 633 4 0
lo07 1.82 1687 -.040 -010 0.00 -.102 634 2 0
1.607 084 .80 o035 -011 .01 -.127 635 1 0
1Lb7 -. 15 -. 16 .028 -. 12 .01 -. 136 636 C 0
1.887 -1914 -1025 .109 -.11 .02 -. 132 637 - 1 0
1.Pd7 -2.13 -2.27 .139 -. 14 001 -0151 638 - 2 0
1o8.7 -. 15 -o19 .035 -. 12 002 -. 139 639 0 0

P[P-F RUN CEJ4F P-11 REYM TT&3F
1.91 356 10 0 4.28 133.2

M3 ALPHA ALFAV OALPHA BETA FETAV DOBEA RICORD NAL NBT

1.t 7 15o93 16.71 -.789 -2.21 -2065 .440 640 it - 2
1o007 16.o0 16.73 -.736 -. 09 -934 9254 641 16 0
1. 8c;7 16.J3 16080 -.7b2 2.02 1092 .097 642 16 2
.I a7 16.07 16.'3 -.757 4.12 4o43 -.301 643 1 f 4
1. P7 16.16 16,95 -. 787 6.18 6.87 -.697 644 It 6
10ab7 16.24 1607 -.628 8.24 9.11 -.864 645 16 q
1.8b7 16.23 16.81 -.586 10.40 10.96 -.564 646 16 10
1. 7 16.21 16.85 -.639 1Z.56 12.86 -o297 647 16 13
1.887 16.00 16.79 -.788 -.09 -o32 o231 648 it 0

FIGUPL 2s SUMMARY OF NASA/APC 9- X 7-FnOT WfND TUNNEL DATA (CONTINI'FD)
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MPVEF RIJN C0!F PHI IEYN TT8F
1.91 35Y 10 0 4.29 132.9

MR ALPHA ALFAV OALPHA BETA BETAV DBETA RECORD IwA. NRT
- - - - - - - --,mmmmqm e m~ -- -s, -- - -~mDm mm- --- m -. m -q

. 1;b7 13.92 14.60 -.6e0 -2.21 -2.64 .431 649 74 - 7
le±37 13619 14.63 -o644 -a11 -e27 *156 650 14 0
1, tb7 14.02 14.69 -s668 1*96 2.03 -.075 651 14 1
1.8b7 1405 14.76 -.708 4e02 4.51 -. 483 652 14 4
1 .6 7 14.12 14082 -. 695 6015 6.98 -*8?4 653 14 6
1.88? 14.19 14.74 -o546 8.30 9e38 -1.081 654 14 a
1807 14.14 14.80 -.659 10.42 11.07 -9647 655 14 10
1.8*7 14.08 14.86 -o780 12.55 13.04 -. 494 656 14 13
1.du? 13.v9 14.67 -. 678 -ll -.09 -.025 657 14 0

NREF RUfe CUNF PHI REYN TTF
1.91 36U 10 0 4o26 132.9

m8 ALPHA ALFAV DALPHA BETA PETAV DRETA RECORD NAL NRT

1. ftU7 11.91 12.39 -.477 -2.20 -2,32 .117 656 12 - 2
1.8o7 11.91 12.40 -0485 -2.20 -2.34 .139 659 1? -2

1ob7 11*41 12946 -.549 -. 16 -. 07 -*094 660 1? 0
1,8U7 11.94 12,47 -. 532 1.94 2.23 -o284 661 12 2
1.667 11.96 12.55 -0587 4.04 4.62 -@579 662 12 4
1.887 12.03 12,62 -.586 6.16 6.82 -.663 663 12 6
10.$7 12.09 12.57 -0480 8029 9.23 -o992 664 12
1,887 12.03 12.70 -.668 10.41 11.18 -.770 665 12 10
1.887 11.97 12070 -.721 12.54 13.08 -w545 666 12 13
1.887 11.91 12.50 -0587 -.16 -. 23 .067 667 17 0

NkIEF RUN C04F PHI IVEYN TTBF
1.91 361 10 0 4.29 132.8

118 ALPHA ALFAV DALPHA BETA PETAV OBETA RECORD NAL NRT

1.887 9.93 10.38 -.447 -2. 19 -2.37 .1P3 668 10 - 2
I* ro7 10.01 10s41 -.398 -. 12 -. 16 .042 669 10 0
1.P a7 10.03 10.43 -o398 1.97 2.03 -*07C 670 10 p
1.j7 10.05 10051 -s459 4.05 4.06 -0012 671 iC 4
1.8d 7 10,12 10o54 -.422 6e15 6.47 -.320 6?2 10 6
1.bi#7 10.17 10.55 -9376 8.27 9.04 -977' 673 10 8
16,17!7 10.12 10057 -.447 10.42 11.06 -.656 674 10 1n
1, 1u7 10.06 10.63 -.554 12058 13.26 -. 676 675 IV 13
1o.tt7 10.01 10.42 -9406 -012 -008 -.040 676 10 0

" PEF RIth C(liF PHI kEY4 TT8F
1.91 3b2 1G 0 4.2b 133.3

118 ALPHA ALFAV OALPHA BETA PETAV DBETA RECORD NAt NBT

1,Sb7 7080 8.17 -.376 -2.17 -1.97 -0253 677 8 - 2
1*4 -.7 70oo feZ6 -. 378 -1 -. 19 .07e 678 r  0
1.8b7 704 8.16 -.215 2.00 1.71 .244 679 F 2
l,,? 8,01 6,24 -.236 4.09 3.70 .306 680 4
l*150 7 8.02 8.33 -0316 6.19 6.09 .100 6831 I
1.Ib* 7 8002 8.33 -.310 8.30 6053 -.?30 682 F A
1.,t 7 ce12 8035 -.234 10.41 11.06 -.642 663 P 10
1.8u7 8.22 8,38 -,t'7 12.53 1,16 -.633 684 t 13

FIGIIK.. 21 SUMAIAKY flF NASAIAPC 9- X 7-FOnT WINO TUNNEL DATA (CO7IhtIFD)
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IREF RUtl CfNF PHI REYN TTBF
1.91 3h3 10 0 4.27 134.1

MNi ALPHA ALFAV DALPHA BETA RFTAV DRFTA RFCOPD NAL NRT

let(,7 5.92 6000 -o183 -2.19 -1.84 -. 351 695 6 - 2
i15. 7 5.*6 6s14 ."265 -11 ".07 -e039 686 f 0
1o047 .94 6.11 -. 02 2.01 1.76 ,252 687 1, 2
l,.&L 7 6e00 6.17 -. 169 4,11 3.60 0508 68e E 4
1h 7 6.07 6.24 -. 166 6.15 5.79 .359 68Q 6 6
1.to7 6.14 6.06 e076 8e20 8.09 .101 6QO 6 8
1 d.7 6.12 b. 15 -. 025 10.39 10.62 -. 248 691 6 10
1.8d7 6.11 be20 -e096 12,56 13904 -. 530 692 6 13
1.tl .7 373.*20 6,14 ****** 10.05 -. 05 10,090 693 t0

MPEF RUiR CONF PHI REYN TT8F
l.o,1 364 10 0 4.26 133.3

M8 ALPHA ALFAV DALPHA RETA RETAV 08FTA RFCORD NAL N8T

1.*HL7 3.84 3.93 -. 098 -?.23 -1.82 -,404 694 4 - 2
let.7 3.88 4.05 -.163 -. 10 -902 -. 079 695 4 0
1.du7 3.93 4.06 -.133 1.96 1.77 .191 696 4 7
1.8e7 3997 4.06 -0091 4.01 3.65 .363 697 4 4
1*807 4.01 4.17 -0159 6.11 5.52 .597 699 4 6
1.8d7 4.04 3.96 .e2 8.23 7.72 .507 700 4 q
1.b7 4.02 4.11 -.089 10.38 10.16 .223 701 4 10
1.887 3.99 4.17 -. 182 12.54 12.89 -9345 707 4 13
t,-bu 7 3.6 4.04 -. 154 -. 10 -. 04 -. 067 703 4 0

"PEF RUid L04F PHI kEYF TT8F

1.91 361 10 0 4.27 133.3

M8 AtHA ALFAV DALPHA BETA RETAV DBOLA RECORD 1,AL NBT

1.Fu7 1.83 1.80 .025 -2.21 -1.82 -. 388 704 2 - 2
1,667 1.92 1.99 -.073 -. 10 -. 03 -.06P 705 7 0
1,bd7 1.86 1.91 -.050 1.96 1.71 .249 706 ? ?
1.8d7 1.89 1.93 -.035 4.01 3.54 o471 707 2 4
1,8u7 1.95 1.94 .010 6.1? 5.506 .55 70F 2 6
1.8b 7 2.00 1.8 .117 8.24 7.54 .692 709 2 8
1.6L7 1.95 2.07 -.114 10.309 9.72 .662 710 2 10
1.8 7 1.41 2.10 -. 193 12.54 12.54 -. 002 711 ? 13
1. 7 1.92 1.88 -. 062 -. 10 -. 0Z -. 076 71? 2 0

MPLF PUN r4or' P41 EYN TT8
1.901 366 10 0 4,2b 133.3

me ALPHA ALFAV DAL P@4A BETA RFTAV DRE TA RECOOD SAL hR

1@5d7 .77 o73 .036 -2.13 -1.0o -.034 713 1 - 2
1.7 o4 ,82 .013 -. 11 -. 01 -. 101 714 1 0
1.887 .d6 .8 -. 014 1.9h 1?1 .25? 715 1 ?
I*.9o .? 89 .9A .010 4.03 3o57 .454 716 1 4
187 .95 .89 .058 6,l 9I 5.5 .601 717 1 A

1@ bD7 1.00 .l .109 q027 7.54 e736 716 1 8
1.67 .47 1.06 -.097 10.42 9.71 *7Oq 720 1 10
11,837 o94 1.07 -129 12.17 11.05 .411 721 1 12
1,te7 ..4 083 .010 -. 11 -. 03 -.09 722 1 0

FIGUPE 23 SLUnARY OF NA!A/ARC 9- X ?-FOOT WIND 7UNNEL DATA (CONMTIIUFI)
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14PEF RUN COF PI I'fyt TTSF
1.91 367 10 0 4*2 133.4

"a ALPHA ALFAV DALPHA BETA PETAV 0(PETA RECOP' I'AL NBT

198b7 -.23 -,26 ,030 -2.14 -1.83 -o315 723 0 - 2
1.7j ? -. 15 -. 10 ,00c -,12 -. 03 -. 095 72'4 0 0
1.8d7 -. 10 -. 15 .049 1.98 1.71 .275 725 0 .
1.4. 7 -. 05 -. 13 01070' 4.09 3.60 47Q 726 0 4
108d7 -. 01 -. 07 9065 6.17 p.61 .'55 727 0 6
IsOu7 .02 -. 11 o134 8.26 7.6S s577 778 0 8
1.'8c7 .11 02 s092 10.39 9.79 ,602 729 0 10
1.887 .14 .01 .127 11.14 10961 o533 730 0 11
1f. 7 -. 15 -o17 ,019 -,12 -. 01 -,106 731 0 0

NRfF RuN CO4F PHI VEYI' TTOF
1.91 36. 1) 0 4, e 133.3

14 ALPHA ALFAV DALPHA SETA BETAV DPFTA RFCORt' NAt NRT

1.$L7 -1.21 -1.o29 073 -2.19 -1.80 -. 393 732 - 1 - 2
1o,47 -1.14 -1,.19 ,057 -a11 -. 03 -. 079 733 - 1 0
1.,,7 -1.10 -1.20 s104 1,9q 1.78 .210 734 - 1 2
1.8u7 -1,05 -1.17 *113 4.08 3.60 947b 735 - 1 4
lood7 -1001 -1810 ,093 b12 5o73 ,392 736 - 1 6
1.887 -997 -1.15 0162 8.17 7.87 .306 737 - 1 a
1, .7 -096 -1000 o032 10.03 9,.5 9376 738 - 1 10

mII..F RI4u (ANF PHI REYN TTOIF
1.91 36'Y 10 0 4s27 134o4

m8 ALPHA ALFAV DALPHA BETA BETAV DBETA RECORD KAt NMkT
-- - - - - - - ------ ------ ------ ----

l.8d7 -2.17 -2.34 017? -2.25 -1.81 -,444 739 - 2 - 2
1., 7  -2s13 -2.23 '100 -,14 -. 02 -. 120 740 - 2 0
1.8d7 -2.10 -2.27 .176 1.95 1.82 .135 741 - 2 7
].8j7 -2.06 -2.21 ,149 4.04 3.73 .310 742 - 2 4
1eSu7 -2.05 -2.16 v104 6.11 5.85 .262 743 - 2 6
1.P87 -2.05 -?l6 6115 R,19 Boo0 .115 744 - 2 1
198L7 -2.04 2,15r  .105 a.66 8o53 .127 746 - 2 9
1.687 -2.13 -2.25 .119 -,14 -. 01 -0125 747 - 2 0

MPEF RLit C O4l P-41 IVEYN TT8F
1.91 37. 10 0 4o28 133.3

1 ALPHA ALFAV OALPHA BETA AFTAV DBETA RECdRD t-AL NBT

lost 7 -. 15 -V 0.000 -,1 -  -. 02 -. 10? 74e 0 0
18t 7 3.38 4.02 -. 134 -. 10 -. 03 -. 075 749 4 0
1*807 1.82 1.90 -. 079 -. 10 -. 01 -. 087 750 2 0
1@8; 7 .04 682 .010 -,11 -o02 -,093 751 1 0
1.87 -. 15 -. 16 ,011 -. 12 -'02 -. 102 752 0 0
1,Pi7 -1.14 -1.20 ,061 -. 11 -. 02 -. 087 753 - 1 0
1.887 -2.13 -2.24 .103 -. 14 -. 02 -. 121 754 - 2 0

198u7 -,15 -. 15 -. 001 -,12 -. 03 -0091 755 C 0

FIGIOg. ?3 UMPIAXY VF NASA/ARC Q- X 7-FOUT WIND TUNNFt DATA (CONIINEO)
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fP~E RUN CLHF PelI KFYN TTBF

2.11 303 7 LO 4.28 1Z8*0

NO ALPHA ALFAV OALPHA BETA R9TAV DBETA RECORD NAL NBT

2.017 *56 *64 -.076 -011 -o01 -9104 33 1 0
2.077 .60 .82 -.225 11.95 12.57 -.671 34 1 12
2.077 056 SOB -,326 9.93 9.94 -001b 35 1 10
2.077 .55 .74 -. 198 7.92 7o58 .337 36 1 $
2.077 o55 .69 -145 5oQ1 5.57 .347 37 1 b
2.077 954 963 -0141 3e92 3.73 .190 38 1 4
2.077 .54 .68 -. 139 1.86 1.83 .024 39 1 2
21077 .57 e65 -0076 -2009 -1.86 -0226 41 1 - 2
2.077 .ul 5i .S254 -4.19 -3.66 -.526 42 1 - 4
2.077 o56 .68 -.116 -. 11 -. 02 -.096 43 1 0

MRFF RUN CPfNF SHI REYM TT8O:
2.11 308 j 11 4.28 128.9

tMA ALPHA ALFAV DALPHA BETA RETAV OBETA RECORD NAL NRT
------------------------------------------
2*076 -. 74 -*bl .066 .12 .14 -9024 98 - 1
2.07t -.97 -. 7' -.194 4.18 3.78 .393 99 - 1 4
2.076 -.75 -.33 0086 Z.09 1.96 S10b 100 - 1 2
2.07t -. 74 -.83 .084 .12 .14 -.024 101 - 1 0
2.07t -.72 -,84 *118 -1.86 -1.64 -.222 102 - 1 - 2
2.07f -. 73 -090 .174 -3.92 -3.40 -051F 103 - 1 - 4

2,,076 -. 73 -,98 .245 -5.91 -5.25 -. 6b2 104 - I - 6
2.076 -73 -1.01 .276 -7.91 -7.06 -o853 105 - 1 -
2.076 -. 74 -1.09 .349 -9.93 -9.14 -. 784 106 - 1 -10
2,076 -.78 -1.02 e239 -11095 -11.72 -922P 107 - 1 -12
2.076 -.74 -.01 9070 .12 .15 -.025 100 - 1 0

MPEF RUN CCNF: PHI REYH TTeF
2.11 311 9 11 4.01 126.8

43 ALPHA ALFAV PALPHA BETA R-TAV DBEIA PFCOD NAL NBT

-------------------------------- ------ ----------- --- ---

?.07t -o74 -. 91 .163 .12 e14 -. 024 137 - 1 0
eM -. 74 -. 90 .153 .12 .14 -.023 13R - 1 0
*9b2 -53 -. 37 -e160 .14 .06 e077 139 - 0 0
•,4o2 -.53 -. 37 -a160 914 ,07 070 140 - 1 0
"e9d2 1.53 1.75 -.215 010 .06 o041 141 2 0
.92 13 175 -.215 010 e05 .044 142 2 3
.982 3.50 3.82 -.221 .08 .01 .066 1.4 4 n
.912 3.60 3,83 -.237 008 0.00 0072 144 4 1
1a902 5.67 5.91 -9239 902 -o08 0101 145 t6
1.962 5967 5.89 -o221 002 -. 05 .063 146 6 0

FI(RI. Zt SumMARY OF MASAIARC 9- X 7-FrflT WIND TUNNFL nATA (CnNTj1!1tFD1
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MRFF RUN C004F PHI REYN TT8r
Zell 321 k, 1 4.27 129.3

8 ALPHA ALFAV OALPHA BETA RETAV DOETA RECORD AIl NR4
------- e me l mD - --llemm r-- -e,,~ -- -- eem -- - -

2,077 0.00 -,12 .119 .77 .50 .2?f 235 ' 1
2o071 -3.01 -3s17 .157 .70 e49 0215 236 - 3 1
2.077 -1.98 -2.15 .176 .70 o49 ,206 237 - 2 1
2.077 -.99 -1.10 .114 ,71 949 .721 238 - 1 1
2.077 0.00 -.09 .095 ,72 *48 s241 ?39 ( 1
2.017 .99 .91 .079 .71 .50 *207 240 1 1
2.6077 1s97 1.91 .059 s73 .51 *212 241 2 1
2.077 3.01 2.96 .054 .84 .50 ,33Q 242 3 1
2.077 0.00 -. 11 .115 .72 .49 *236 243 C 1

HREF R.IN CO4i- PHI REYh TT8F
2.11 321 v 1 4.2b 130.3

'9 ALPHA ALFAV DALPHA BETA BETAV DBETA OECORO WAL NRT
------------

2.077 o06 -,04 .146 2.67 2052 *145 244 0 3
2.077 0.00 -,1? .119 .73 .51 0220 245 0 1
2,077 -.04 -. 15 *108 -1.30 -1.43 .132 746 c - 1
2.077 -,03 -. 15 ,120 -3.34 -3.15 -.193 247 0 - 3
2.077 -.11 -.27 .166 -5o39 -4.83 -.556 248 0 - 5
2.077 -. 18 -. 36 o174 -7.44 -6.62 -. 822 249 0 - 7
2.077 -.28 -o39 .116 -9o44 -8.78 -.65t 250 0 - 9
2,o77 -. 32 -. 40 .084 -10.32 -9.97 -9347 251 0 -10
2.077 0.00 -o12 .122 .73 .50 *227 25? 0 1

MREF RUJI C0 lN PHI PE YI TT8r-

2.11 334 10 0 4.25 131.3

Nd ALPHA ALFAV DALPHA BETA RETAV DBETA RECORD hAL NRT

2.076 -.12 -. 22 .,101 -. 56 -o45 -. 110 340 0 - 1
2.07C L6.33 16.61 -.575 -. 53 -,93 .403 341 1t) - t
2. )76 14.02 14.50 -o479 -055 -993 *37c- 341 14 - 1
2.06 11o95 12.34 -.393 -. 60 -. 91 .312 "47 12 - 1
2.ko'l t ,93 10.1; -o254 -o55 -091 *355 342 10 - 1
2.076 7.92 8.10 -.186 -. 54 -. 87 .327 343 8 - 1
2.076 5.92 509e -.064 -o54 -. 56 o016 343 6 - 1
2.076 3.92 3,94 -.021 -o54 -o53 -.003 344 4 - 1
2,076 1.86 1.81 .049 -o53 -,47 -.06.5 344 2 - 1
29076 &u7 .77 .106 -. 55 -.44 -.1 6 345 1 - 1
2.076 -.12 -. 22 .101 -. 56 -.42 -,139 345 0 - 1
2.076 -1.10 -1.23 .129 -954 -,43 -.116 346 - 1 - 1
2.076 -2.09 -2e28 .184 -. 57 -.41 -.160 346 - 2 - 1
2.076 -3.14 -3.28 .140 -.69 -039 -.297 347 - 3 - 1
2.O76 -o12 -.21 o092 -.56 -.43 -1?q 347 0 - 1

FIGURE 28 SUMMARY OF 4A'A/ARC 9- X 7-FOOT WIND TUNNEL OATA (fr.NTINIFn)
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NREF RUN CC*F PHI REYIJ TTSF
2.11 335 10 0 4.*2' 132.3

me ALPHA ALFAV DALPHA BETA RETAV DBETA RECORD PA4L MOT
---- ------ fc- - - - - - - -

2.076 -.1 -. 29 ,111 -2.-0 -2.37 -. 132 348 0 - 3
2.076 -. 12 -o22 .104 -056 -944 -. 119 34F 0 - 1
2.076 -.00 -. 17 0090 1.48 1.33 .158 349 0 1
2.076 .06 -. 14 .209 7.60 6.91 *688 351 0 8
2.076 .16 .02 .138 9.61 9.34 e26P 351 0 10
2.076 .19 .03 .163 10.31 10.11 .196 352 0 10
2e076 0.00 -. 24 .235 5.56 5.11 *449 352 0 6

NREF RUN CO4F PHI PFYN TTBF

2.ll 371 LO 0 4.24 132.7

N8 ALOHA ALFAV DALPHA BETA SETAV DBETA RECORD .AL NRT

2.077 -.12 -. 19 .079 -. 55 -. 46 -. 068 756 0 - I
2.077 3.92 3.s8 .043 -053 -. 52 -. 019 757 4 - 1
2.077 1.86 1.61 .052 -. 53 -.42 -. 106 758 2 - 1
2.077 .87 .77 .106 -954 -.40 -0145 759 1 - 1
2.077 -ell -. 20 .091 -.55 -. 37 -0186 760 0 - 1
2.077 -1.10 -1.24 .142 -.54 -.37 -. 170 761 - 1 - 1
2.077 -2.09 -2.25 .156 -057 -.33 -.237 762 - 2 - 1
2.077 -.12 -.23 .110 -. 55 -. 3? -. 183 763 0 - I

NREF RUiS C04, PiI I EYN TTBF

2.11 37Z 13 0 4.25 131.9

N8 ALPHA ALFAV DALPHA BETA 9ETAV DOETA RECORD NAt NOT

..0/7 15.97 16.46 -. 484 -2.56 -3.11 .030 764 lb - 3
2.077 16.03 16.59 -553 -.53 -. 9 .362 765 1b - 1
2.077 16.05 16.63 -. 576 1.52 1.24 .277 766 16 ?
2.077 Lb.04 16061 -.501 3.56 3e55 .010 767 16 4
2.077 16.17 16.73 -. 61 5.57 5.84 -. 269 76P 1 6
2.077 16.28 16.73 -.444 7.5 7.a -. 293 76Q 16
2.077 16.27 16.91 -.639 9.61 10. Id -. 567 770 16 10
2.077 16.26 16.86 -.599 11.64 12.31 -.666 771 1f 12
2.077 16.03 16.64 -.607 -. 53 -. 56 e037 772 16 - 1

MREF RUN C(WF PHI k[YN TTOF
2.11 373 10 0 4.25 132.0

me ALPHA ALFAV fALPHA BETA AETAV DOETA RECORD NAt NRT

2,077 L3.97 14.41 -.435 -2.57 -3e12 .550 773 14 - 3
2.077 14.32 14o40 -045% -o55 -o0 s3513 774 14 - 1
2.077 14.04 14.54 -. 502 1.45 1.33 .123 77F 14 1
2.077 14.01 14055 -. 53" 3o46 3s77 -0306 776 14 3
2.077 14.13 14.50 -.452 5.54 6.14 -.597 777 14 6
2.077 14.23 14.71 -.479 ?61 p.21 -0586 778 14 1
2.077 14.1$ 14603 -.643 9o63 10039 -. 5q 77Q 14 10
2.077 14.13 14.81 -.680 11.63 12.34 -.700 7S0 14 12
2.077 14002 14.50 -o47? -055 -.59 .042 761 14 - I

FIGURE 28 SUNMAIkY OF V '/A' 9- X 7-FOOT WIND TUNNEL DATA (COFTINULO)
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HREF PLIN C4iF PHI REYP' TTOF
2.11 37% 10 0 4*?4 132.3

X8 ALPHA ALFAV OALPHA BETA BETAV DBETA RECORD NA NRY

2o077 11.96 12.24 -.275 -2.56 -3.17 06C9 792 12 - 3
2.077 11095 12.35 -o406 -.. 9 -see 028t 783 12 - 1
2.077 11.96 12.35 -.396 1.l'. 1.53 -. e089 7A4 12 1
2.077 11.93 12.40 -. 475 3.47 3.97 -9492 765 12 3

2.077 12.04 12.44 -. 405 5.55 6s58 -1.035 786 12 6
2.077 12.13 12.59 -.454 7.62 8.74 -1.117 787 1? 8
20077 12.08 12070 -. 620 9.62 10071 -1.084 788 12 l
2.077 12.03 12.69 -. 664 11.62 12.54 -. 911 789 12 12
2.077 11.95 12.38 -. 426 -. 60 -. 84 o242 790 12 - 1

MREF RUN CL14F P4HI i{YN TTOF
2.11 375 10 0 4.24 132.7

"a8 AL.HA ALFAV DALPHA BFTA BETAV DRFTA RECORD HAt NBT

2.077 90. 9 10.18 -0195 -2.44 -3.34 o897 791 10 - 2
2.077 10.05 10._3 -.183 -o55 -. 87 .319 792 10 - 1
2o0)77 O*05 10.24 -*1V3 1.46 1*63 -. 166 793 10 1
2.077 10.02 10.31 -.289 3.48 4.09 -. 609 794 iC 3

20077 10012 10.25 -e130 5.54 6.62 -1.072 795 10 6
2.077 L0.22 10.P4 -.258 7.60 8.59 -.989 796 iC q
Z.077 10.17 10.55 -9375 0.63 10.58 -o950 7co7 LO 13
2.077 100L3 10.59 -e465 11.67 12.60 -oq34 798' 10 12

2.077 10.05 10.25 -.201 -. 53 -.78 o232 799 10 - I

MPEF RJN CONF PHI REYN TTOF
2.11 37b 10 0 4.23 133.6

118 ALPHA ALFAV DALPHA BETA 9ETAV DSETA RECORD AL N r
---------------- ----------- ------ --- ---

2.077 7.85 8.01 -.160 -2.53 -3.22 .68P 800 b - 3
2.077 7992 8.09 -.175 -954 -. 84 0293 eO E - 1
2.077 79q6 8000 -e037 1.49 1.73 -923F 803 F I
2.077 7.97 8.07 -. 100 3.53 4.16 -,638 804 6 4

2.077 oo03 Os.03 -002 5058 6.77 -101Q3 805 p 6

2.077 8.06 8.11 -. 046 7.64 8.45 -. 813 806 b 9

2.077 8.17 Eo33 -.167 9.62 10.64 -1o014 807 8 10

2.077 8.27 8.36 -.092 11.62 12.66 -1031 808 p 12
2.077 7.92 8.06 -.138 -'54 -. 58 .035 809 P - 1

NREF RU4 Cf'4F PHI RE Y TT8F
2.11 377 10 0 4.25 131.8

MR %LP 4 A ALFAV OALPHA BETA RETAV DBFTA RECORD hAL NBT
- ------- ------ ------ ------ --- ---

2.077 5.:7 5.92 -. 045 -2.56 -2o72 .166 810 6 - 3
2.077 5.92 5098 -. 065 -. 54 -. 59 .04f nil 6 - I
2.077 5*96 5095 .00S 1.50 1075 -.248 812 6 7
2o077 5o96 5993 s036 3.55 4.04 -. 491 813 6 4
2.077 6008 5.93 .145 5o54 6.05 -. 511 815 6 6
2.077 6ol1 6.03 .147 7,53 6039 -08.5 816 6 8
2.077 6o17 6.24 -. 071 9.59 10.63 -lo042 817 6 10

2.077 6.16 6.29 -130 11.64 12.70 -1.063 818 f 12
2.077 5.92 5.98 -.062 -*54 -.56 .021 819 6 - 1

FIGUR 28 SUMMAKY UF NASA/APC 9- X 7-FOOT W740 TUNf'EL DATA (CONTINUFD)
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NPEF RUN CO4F P41 i(EYN TTeF

2.11 378 10 0 4.25 131.9

ALPHA ALFAV DAL'HA BETA BETAV DPLTA RFCOPD NAI NRT

2.077 3.89 3,14 .051 -2,5Q -2.39 -slat e2O 4 - 3
2.077 3.92 3.91 .013 -.53 -. 53 -,007 821 4 - 1
2.077 3.*5 3.94 .012 1,45 1.52 -.067 622 4 1
2.077 3.93 3o86 o077 3.44 3.53 -,092 823 4 3
2.077 4.0Z 3.69 .124 5.50 5.69 -. l86 824 4 6
2.077 4.09 3.95 o135 7.56 8.01 -. 447 825 4
2.077 4.07 4.13 -.068 9.60 10.41 -. 810 826 4 10
2077 4.04 4.22 -.173 11.63 12.79 -1 *l6. 827 to 12
2.077 3.9? 3.90 .020 -.53 -. 50 -. 031 828 4 - 1

NREF RUN C04F P111 kEYN TOF
2.11 379 13 0 4.24 132.6

NO ALPHA ALFAV DALPHA BETA BETAV OBETA RFCORD ItAt N8T

2.077 1.88 1.73 .151 -2.57 -2.33 -.236 829 2 - 3
2.077 1.46 1681 o044 -o53 -.44 -08e f30 2 - 1
2.077 1.88 1.85 o025 1.46 1.46 -. 001 831 2 1
2.017 1.86 l83 .i025 3.45 3.51 -. 060 q32 2 3
2.077 1.95 1.80 .155 5.51 5.35 .162 833 2 6
2.077 2.04 1.87 .169 7.58 7.1 e170 034 2 1
2.077 2.00 2.11 -.110 9.60 10.16 -.553 835 2 10
2.077 1.96 2.15 -.185 11.63 12.64 -1.015 836 2 12
2.077 1.86 1.80 .063 -o53 -. 45 -.086 837 2 - I

MPEF PUN CO4F PHI REYN TTRF

2.11 380 10 0 4.23 133.0

M8 '. LPHA ALFAV DALPHA BETA RFTAV DPETA RECORD N.L NRT

2.077 .*2 ,70 .121 -2.50 -2.2B -. 216 83P 1 - 3
2.77 .7 o7E .098 -. 54 -. 42 -. l24 839 1 - I
2.077 .88 .81 .079 1.46 1.e44 .015 840 1 1
2o017 .66 .76 .073 3e47 3.49 -.024 A41 1 3
2.077 .96 .80 .158 5.54 5.24 .292 842 1 6
2.077 1.04 .89 .156 7.61 7.28 .330 1-43 1 3
2.077 1.01 1.13 -.115 9.63 9.83 -.204 944 1 10
2.077 .99 1.12 -.132 11.26 11.96 -.703 845 1 11
2.077 .o7 .76 .117 -.54 -. 41 -. 137 846 1 - 1

MIFEF RUI. CO4F PHI REYN TT8F

2.11 381 10 0 4.22 134.1

Mh ALPHA ALFAV DALPHA BETA BETAV DPEIA RECORD NAI NBT

2.077 -.18 -. 31 .130 -2.50 -2.2q -. 20q 847 0 - 1
2.077 -.11 -. 19 .082 -055 -. 41 -. 1o44 848 0 - 1
2.077 -. 08 -.16 .06 1.48 1.40 .081 849 0 1
2.077 -. 08 -. 22 .144 3.51 3.41 .099 850 0 4
2.077 0.00 -.17 .170 5o515 5.22 *329 851 0 6
2.077 .07 -.10 .166 7.60 7.11 .484 852 0
2.077 .16 .07 .090 9.60 9.50 .102 953 0 10
2.017 .19 .08 .112 10.33 10.56 -. 224 854 0 10
2.077 -. 11 -. 21 .100 -. 55 -. 36 -. 196 P55 0 - 1

F1GUt 21 .J MAkY OF NASA/ARC 9- X 7-FOT WIND TUNNFL DATA (CONIINUED)
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MRLF RUri CO4F P11 PEYN TTOF

2.11 38Z 10 0 4.24 132.7

Mb ALPHA ALFAV f9AL P4A BETA SF7AV rsBE"A RECOP) NAL NAT

2.077 -1.16 -1.31 1f7 -2.56 -2.24 -. 320 856 - I - 3
2.077 -1.10 -1.22 e125 -.54 -.36 -01(45 857 - I - 1
2.017 -1.07 -1, l .o110 1.48 1.42 .n62 851 - I 1
2.077 -1.09 -1s24 .150 3.51 3.38 .132 8.9 - 1 4
2.077 -1.00 -1.19 o190 5.51 5.21 e301 860 - 1 6
2.07 -e92 -1.13 .211 7.51 7.04 .474 861 - 1 9
2.077 -.92 -1.08 .166 9.24 8.91 .324 66? - 1 9
2e077 -1.10 -1.2? .126 -.54 -e36 -.180 863 - 1 - 1

MkEF RUN CONg PHI REYM TT8F
2,11 3 33 1o 0 4.24 132.7

118 .LPHA ALFAY DALPHA BETA RFETAV DRFTA RECORD N4. 4RT

2.077 -2.12 -2.3h .237 -2.61 -2.22 -396 864 - 2 - 3
2.077 -2.00 -2.22 .149 1.45 1.3P .067 867 - 2 1
20r7 -2.10 -2.25 6152 3o47 3.39 .op 868 - 2 3
2.077 -2.04 -2.22 .174 5.50 5.19 e308 870 - 2 6
2s077 -2.00 -2.13 .128 7e53 7.02 .517 871 - 2 3
2.077 -2.00 -2.10 .105 7.92 7.33 .592 872 - 2 8
2.077 -209 -2.25 .159 -,57 -. 36 -.217 473 - - 1

11REF k(LI CL14F Pil REYN TT8 '

2.11 384 1, 0 4.23 133.0

ma ALPHA ALFAV DALPHA BETA RFTAV OBETA PECORD NA( NRT

2.077 -.12 -.22 ,101 -. 56 -. 38 -.176 874 C - 1
2.077 3.42 3.88 .045 -.54 -. 47 -e066 875 4 - 1
2.077 1d6 1.80 0055 -,53 -.40 -. 135 877 2 - 1
2.077 .87 .77 .105 -.55 -. 39 -. 161 878 1 - 1
2. 177 -. 12 -.1q 6079 -. 56 -e38 -.174 380 C - 1
2.077 -1.10 -1.23 .128 -.5', -. 39 -. 15q 881 - 1 - 1
2.077 -2.09 -2.25 *161 -s57 -. 35 -.221 882 - 2 - 1
2.077 -.12 -.2o .e083 -05b -939 -. 171 P83 0 - 1

MRF RUN ([F PHI REYN TT8F

2.31 304 7 10 4.16 124.9

m8 ALPHA ALFAV OALPHA BETA BETAV CRETA RECOPD NAt NAT

2.217 .64 .41 .229 -,15 0.00 -,157 45 1 0
2. 277 .67 .56 .114 11.90 12.95 -1.044 46 1 1'
2.277 .63 .58 0]54 9.88 10.83 -. 952 47 1 10
2e277 .62 .46 .162 7.86 b.60 -. 723 48 1
2.277 .62 .44 .182 5.8 6.25 -. 379 49 1
2o277 .62 .43 o139 3oPt 3e94 -.063 50 1 4
24277 e61 .50 .117 1.82 I.q6 -.139 51 1 2
2.277 .64 943 .210 -. 16 0,00 -,153 52 1 0
2.277 .65 .33 .274 -2.13 -1.91 -.222 53 1 - ?
2. ? 17 .87 .31 .566 -4.23 -3.87 -.362 54 ] - 4
2.277 .64 .42 .715 -. 15 0.00 -.154 55 1 0

fIGURE 21 SUMIAkY OF tlASA/A.C 9- X 7-FOOT WIND TINIEL DATA (CONTINUFD)
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NRPEF RUN CL[4r PHI REYK TTuF

2.31 30Y b 11 4.14 1Z6.7

"a A LPt4A ALFAV OAL PHA SE.TA RETAV DBETA PECORD NAIt. N8T

2.277 -. 81 -. 59 -.223 .1 .08 .0091 109 - 1 0
2.? ?? -1.03 -,57 -. 460 4.23 2.74 l,4t5 110 - 1 4
2.277 -. 81 -. 60 -. Z17 2.14 2.02 .112 111 - 1 2
Z.e277 -.01 -. 60 -0213 .17 .06 .083 112 - 1 0
2.277 -. 79 -. 67 -.120 -1.81 -1.79 -.02? 111 - 1 - ?
2.277 -.79 -.70 -.091 -3.88 -3.71 -. 162 114 - 1 - 4
2.,77 -.80 -. 74 -.060 -5.87 -5.61 -. 254 115 - 1 - 6
2.277 -.sO -. 71 -.093 -7.67 -7.79 -. 080 116 - I - 8
2.277 -. 91 -e77 -.039 -9.83 -10.16 o286 117 - 1 -10
2.777 -.85 -. 72 -9131 -11.89 -12.64 .742 118 - 1 -1?
2.27? -1.03 -. 56 -. 473 4.23 3o91 o317 119 - 1 4
2.277 -. d1 -. 62 -. 197 .17 .07 .09b 120 - I 0

MPFF eUN CL.,4F P4I REYIt TT8F
2.31 323 9 1 4.14 126.6

mk -". LPHA ALFAV DALPHA BETA PETAV OBFTA RECORO NAt P AT

2.Z.77 .05 -. oe s123 .LO .56 .235 253 0 1
2,277 -2.i7 -3.07 .1o .7, .56 .214 254 - 3 1
2.F 7 7 -1.93 -2.08 .144 .77 .55 *222 25, - 2 1
29277 -,94 -1.02 .078 e79 .55 ,240 256 - 1 1
2.277 .05 -.06 .108 980 .56 .241 257 c 1
2.277 1.03 .'95 .080 .78 .58 .204 258 1 1
2.277 ?.02 1.96 .065 680 .63 .169 259 2 1
2.277 3,07 2.8 .083 .90 .66 .227 260 3 1
2.217 .05 -. 07 .119 980 .55 .248 261 0 1

MREF PU CON& PHI kEYN TTOF

P.31 324 '4 1 4.13 127.1

MR At lPHA ALFAY OALDIHA BETA AETAV DPEFA PECORO NAt NRT

2.277 .18 .03 .148 2.66 2.28 e3Pt1 26? c 3
Z.217 .05 -. 07 $.Ie .79 .54 o746 ?63 0 1
2.2?7 -.06 -.1- .124 -1.16 -1.1? -.041 264 Ct - 1
2.277 -.21 -.23 9023 -3.16 -3.15 -. 011 265 c, - 3
2.277 -.07 -. 1 .1?3 -5.19 -5.10 -.090 266 0 - 5
2.?77 -. 11 -923 .125 -7.23 -7.61 .303 267 0 - 7
2.?77 -.22 -. 33 .113 -'v.50 -10.19 .6 4c 26t1 C -10
2.*'77 -.26 -. 31 .119 -10.4R -11.31 .eRq ?t'9 C -10
2.217 .05 -. 07 .122 .bO .56 .241 ?70 C 1

FIGURE 29 %Jdq4AtY r1F NAbA/ARC o- )f 7-FPOT WIND TLINtIQL DATA icaN1ti0irln)
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HREF Piti COF PHI REYN TTlF

2.31 33o 10 0 4.09 131@.5

MR ALPHA ALFAV D)ALPHA BETA PETAV DBEIA RECORD NAL N4r

2.277 -.15 -. 26 .103 -.63 -,49 -.140 353 0 - 1
2.277 13.9 14.15 -.176 -.62 -081 1.%7 354 14 - 1
2.277 11.90 12.04 -.143 -. 67 -.62 .150 354 1? - 1
2.277 4086 9,93 -. 044 -. 63 -. 0 0172 355 10 - 1
2o277 7,ib 7.91 -.032 -.62 -. 75 .35 355 E - 1
?.277 5.86 5.84 .040 -.62 -069 .071 356 c - I
2.27 3,68 30,1. .076 -.61 -.55 -.*62 356 4 - 1
2.277 1.82 176 062 -.61 -. 52 -.086 357 2 - 1
2.277 .34 .71 .125 -. 62 -. 51 -. 113 357 1 - 1
2.1277 -. 1. -,26 .103 -. 63 -. 48 -. 145 35P 0 - 1
2.277 -1.14 -1,27 .128 -. b2 -. 50 -. 120 356 - I - 1
2.,717 -2.13 -Z.2 ;1 .149 -. 65 -. o50 -. 14F 359 - 2 - I
2.277 -3sle -3.28 .094 -. 76 -. 48 -. 274 359 - 3 - I
2.277 -. 15 -. 24 saP5 -. 3 -. 48 -. 145 360 C - 1
2.277 15.98 1b.21 -. 229 -. 60 -. 79 '189 360 It - I

MREF R 14 C(,4- . HI REYt4 TT6
2.31 337 10 0 4.10 130.5

Me ALPHA ALFAV DALPHA BFTA RFTAV OBETA RECORD tNAt NPT

2.777 -. 15 -,27 .113 -%63 -. 50 -.130 361 C - 1
2.277 -. 2@ -. 39 .103 -2.51 -2.34 -. 160 361 - 1
2.' 77 -. 06 -. lb .106 1.33 I.I2 el 362 C 1
2.Z77 -.08 -. 12 .040 3.34 1.29 .051 362 C I
2.?77 -. 04 -. 15 .116 5.36 5040 -. 039 363 1
2.277 0.30 -. 13 .121 7.40 7.91 -. 511 363 0 7
2.217 .LO -. 01 .1I08 9.6R 10.62 -*93, 364 0 10
2.Z77 .14 0000 0142 10.52 11.45 -. 31 364 0 11
2.'77 -. 15 -. 28 .127 -.63 -. 51 -.122 365 0 - 1

MRr.F Pil, Cr,: PHI fIlYN TT F
2.31 394 I) 0 4.11 129.5

Mb ALPHlk ALFAV OALPHA BETA PETAV CBETA RECORC NA( NRT

2.27 t t5.ab 16.23 -. 375 -2.58 -Z.72 01W 076 1t - 3
2.276 15.99 16.30 -.310 -.61 -.82 o?17 977 16 - 1
2.7 , L6.07 16.39 -. 322 1.36 .79 .571 978 16. 1
2.27f 16.03 16.53 -. 504 3.39 3.10 .290 979 16 3
2.27! 16.12 16.67 -. 552 5.37 5.13 .236 Q80 I F 5
2.27t 16.21 16.73 -.526 7.38 7.69 -. 304 9t 1 1f. 7
2.27C 16.21 16.71 -. 500 9.69 10.00 -. 306 982 if 10
2.276 16.2 16)9 -.785 12.00 11.09 0014 Qti3 it- 12
2.276 15.99 16.20 -.294 -. 61 -. 62 .014 Q84 If. - 1

FIGUKiL 21 SUF"AkY iF NASA/AP.C 9- X 7-FnT WINO TtiNtFL OATA (CONTINLUF01
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NREF RJN $.C4F PHI REYIH TrTF

2.31 3V!) 10 0 4.10 130.1

8 ALPHA ALFAV DALPHA BFTA PETAV OBETA RECORP NAL NAT

2.276 1l.e, t1.9 -. 102 -2.57 -?.00 .226 Q85 12 - 3
2.276 11.90 12.06 -. 161 -. 67 -079 *117 906 12 - 1
2.276 11.97 17.15 -. 170 1.29 .095 .342 9P7 12 1
2.276 11.92 122. -. 324 3.30 3.34 -. 033 98f 12 1
2.276 11.99 12.41 -. ,16 5.35 5.62 -. 274 929 1? 5
2.276 12.06 IZ.49 -. 435 7.43 8.24 -. 804 990 1?
2.27b 12.02 12.66 -. 645 9.70 10.61 -0 901 12 10

2.276 1l.0 12.62 -. 649 11.98 12.41 -. 43t 99? 1? 12
2.276 11.,0 12.13 -. 225 -. 67 -. 78 .107 993 1? - I

NREF R9IN Cf3NF PHI FEYN TT81:

2.31 39b 10 0 4.lO 130.4

3 aLP9-H ALFAV ) L PHA BETA BFTAV DBETA RUCOPD VAL NRT

2.276 7.74 7.3-) -. 079 -2.54 -2.96 .426 095 P - 3
27 ?87 7.96 -. 083 -. b2 -. 75 .12Q 996 F - 1
2.276 7.8 7*53 .150 1.34 1.39 -0044 907 f 1
2,27t 7.98 B.o -. 067 5.38 6.75 -1.366 9g9 P 5
2.27h 7.98 8.03 -0050 563 .46 -1.084 I000 t 5
2.276 7.99 .16 -. 173 7.44 8.92 -1.475 1001 t 7
2.216 d.tO P.33 -. 227 9.71 11.0 -1.387 1002 F 10
2.2.r' z.22 %..35 -. 133 11.97 12.6t -. 704 1003 12
2.271 7.87 7.93 -. 054 -. 62 -. 74 .124 1004 t - 1

NREF POdN CLR4F P-I REYM TTF
2.31 397 10 0 4.10 13n.s

M8 ALP4A AL FV )ALPHA BETA RrTAV OfE TA RFCOD P-Ai NRT

2.276 3.7o 3.74 .044 -2.5Q -2.81 .224 1005 4 - 3
.7f- 3.8 3.86 .021 -. 61 -. 52 -. 006 1006 4 - 1

'.27f 3.07 3.96 .011 1.30 1.49 -. 193 1007 4 1
!.276 3.94 3.97 -. 030 3.27 4.04 -. 767 1008 4 3
2.276 3.98 3.93 .050 5.31 6.34 -1.035 1009 4 5
2.276 ',.02 4.03 -. 014 7.36 8.82 -1.462 1010 4 7
2.276 4.01 4.13 -. 117 9.67 11.03 -1.356 1011 4 13
2.27t 14.20 4.27 -. 266 11.9e 12.o4 -. 862 1013 4 12
2.27f 3.88 3.81 .036 -. 61 -. 51 -. 102 1014 4 - I

MPEF PUN CONF; PH1 RE Yv TT10F

2.31 398 10 0 4'.11 129.6

IA ALwA ALFAV DALPHA BETA BFTAV OBETA PFCORD NAL NRT

2.276 1.7o 1967 .105 -2.57 -2.51 -0057 1015 2 - 3
2.276 1.82 1.80 .017 -. 61 -. 51 -. 101 1016 2 - 1
2.276 1.90 1.80 .007 1.31 1.27 *034 1017 2 1
2.276 1.86 1.QO -. 040 3.?8 39!5 -. 265 1018 2 3
2,216 1.? 1.,5 .072 5.31 5.P04 -. 531 1019 2 5
2.276 1.97 1.97 .046 7.38 8.50 -1.12 1020 ? 7
2.27b 1.5 2.05 -.107 n.6 7  10.97 -1.294 1021 2 10
2.216 1.92 2.14 -. 222 11.98 12.89 -. 914 1022 ? I?
2.27t 1.'p2 1.77 .047 -. 61 -. 49 -. 121 1023 2 - I

FIGUR. 2: iUNRAtY IF NA!A',C 9- X 7-FIlMT WIND TUNNEL DATA (CONTIMUFO
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NREF PUN CcINF PHI R(EYtl TT8F
2.31 3'y9 10 0 4.11 130.0

noj ALPHA ALFAW OALPHA BETA SFTAV OqETA PFCORD NAL NBT

2.27 -. 1' -. 20 .051 -. 64 -050 -. 136 10.4 0 - 1
Z.276 3.6b 3.84 00*5 -.62 -o53 -,Of 1 1025 4 - 1
2.276 .84 .77 .066 -. 63 -,49 -. 136 1027 1 - 1
2.276 -. 1' -,21 .058 -e64 -e48 -01;e 102t 0 - I
Z.276 -1.13 -lo2l ,075 -.62 -o51 -.119 1029 - 1 - 1
2176 -2.13 -2.21 .080 -065 -. 51 -. 141 1030 - 2 - 1
2.27f -. 15 -. 20 .048 -. 64 -e48 -. 15? 1031 0 - I

MMEF Pill, CL4r P41 gEYM TT8F

Z.31 4tv( 1 0 3.07 111.7

"B A..PHA ALrAV OALPHA BETA RETAV C)ETA P[CORD I.&I NRT

2.27t -. 15 -.21 .061 -.64 -,47 -. 167 10"2 0 - 1
2.27t -. 07 -. 07 0.000 3.34 3.33 .013 1033 0 3
2.17f -*13 -.21 .081 -.60 -. 67 .C'6 1034 0 - 1
2.17t -. 08 -61! 038 3s42 3.28 913. 1035 0 3
2.07t -. 11 -. 20 .064 -. 56 -. 40 -. 154 103b 0 - 1
2.076 -. 06 -. 17 S08o 3.51 3943 .079 1037 0 4
1.982 -. 13 -. 25 .122 -. 34 -. 12 -. 217 1038 0 0
I.s 3)2 -. 06 -. 2Z *!161 3e79 3.49 .307 1039 0 4
1.8d7 -. 15 -. 17 .022 -. 12 0.00 -. 128 1040 V 0
10; 7 -. 04 -. 07 .022 4*.0 3.61 s449 1041 0 4
1.725 -.21 -. 31 .103 .10 -. 07 .172 1042 0, '
1.725 -.00 -. 20 125 4.16 3.72 .443 1043 0 4

NREF RUN CONF P-I1 REY TT8F
2.41 340 1. 0 3.74 124.0

h ALPHA ALtAV DALPHA BETA SETAV DBETA RECORD NAL NBT

2.340 4.82 9o.6 -.037 .10 -36 o464 379 10 a
2.390 7e82 7.83 -. OO .11 -. 27 .38' 38n 0 0
2.340 5,e2 5979 s037 O1i -a22 933. 380 6 1)
2.30 3*33 3077 s054 .12 -. 10 .220 381 4 1)
2.390 .78 .117 Oil -. 09 .196 38? 1 0
2.3yC -021 -. 29 .079 .10 -. 10 .201 3.t2 c 0
2.39C -1.19 -1.28 .089 .11 -. 13 .245 383 - 1 0
?.3vO -2.14 -2.29 o104 .oo -010 .183 383 - 2 0
2.39C -3.23 -3.26 .028 -. 03 -. 09 .057 384 - 3 0
2.390 1.77 1.72 .045 .12 -.00 .204 394 ? 0
2.340 -. 2l -. 26 .075 610 -. 10 .201 C95 . 3
2e390 -. 21 -. 27 *067 610 -. 11 .206 385 0 0
2.3,iC -. 21 -. 27 .066 .10 -. 09 0191 396 r 0
2.3 0 -. 21 -o28 .076 .10 -010 .196 386 c 0

I-IGIIRI 21 3U144AIY NA, ! A/ARC 9- X 7-FOO]T WIND TIONNEL DATA (COTTNUFD)
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NREF RUN COMF PHI RFYH TTUF

?.54 3U5 7 10 3.60 1:7,_

M ALPHA ALFAV DALPHA BFTA BFTAV 08tTA kFCORL' IA. NRT

2.'5' 5 -. 39 -. 37 -. 022 -610 -011 0008 56 0 n
205* -. 35 -. 17 -9187 11.95 13.10 -19156 57 0 12
2 5.>5 -@3v -. 23 -.162 9*03 11eI -1,*2.1 58 0 t0
2o 5:05 -'.40 -. 26 -. 140 7.92 9.22 -1.301 59 0 14
2.555 -. 40 -. 31 -. 091 5.93 7*06 -1015, 60 0 6
2.5b5 -. 41 -. 31 -. 100 3.93 4.86 -. 932 61 4 4
2.5J)5 -. 41 -. 35 -0064 1e87 2.37 -. 495 62 0 .
2.655 -. 39 -. 35 -.03s -. 10 -. 10 -. 001 63 0 0
,205 5 -. 3e -. 39 .008 -2.07 -2.55 .473 64 0 - 2
2.555 -,15 -s44 .083 -4.17 -4.89 o722 65 0 - 4
2.555 -. 39 -. 37 -0021 -. 10 -. 10 -. 005 66 0 0

IREF IJN CUiF 0'41 RFYN TTBF

2.54 310 0 11 3.57 120.3

"6 ALPHA ALFAV DALPHA OElA RETAV DBETA RECORD WAL N9T

2955. ,10 I 028 oil .07 a042 121 C 0
2.55 0.k) .34 -. 337 4.17 5.07 -. 8Q9 122 0 4
Z.,55 .01 .22 -. 010 2.0? 2.56 -. 483 123 0 2
2.5j .  .3 ,22 ,000 1.0 1.32 -s237 1Z4 C 1
25,1 ,l 20 009 011 .07 *038 125 ( 0
2,551 .21 .20 6018 o11 .05 .056 126 0 0
2, '!h 8 0000 .32 -.324 4.17 5e07 -90 12T 0 4
2, 5:01, .21 .24 -OZ3 2a0s 2.55 -o469 128 0 2
2. 5: 5 .021 .21 .005 oil .06 .042 129 ID 0
Z,6 5:5 924 .17 *063 -lee? -2o38 .515 130 0 - 2
2.555 .23 .13 .096 -3.93 -4.85 .918 131 C - 4
2.5: 2 23 Oil .1l1 -5.92 -7.04 1.12E 132 C - b
2, 5:5 e23 0Ot. .166 -7.92 -9.14 1.228 133 0 - q
20 5 .21 .06 o159 -9.92 -11.09 1.173 134 C -10
2.-:.5 01e -. 03 .204 -11.94 -13.11 1.172 135 0 -1'
2,.5:2 .61 1 .023 .11 .06 .053 136 " 0

Mk,.F PJi LONF PHI REYN TT$F
?.54 319 ' 1 2.32 84.3

*I) AL94A ALFAV DALP4A SET& RETAV OBETA RECORD NAt N4T

20555 .l -. 15 .262 -. 29 -. 36 .064 151 3 3
2.555 11 -. 16 o266 -. 29 -. 36 .070 15? 0 0
2. 50 t .LI -. 15 .254 -. 29 -. 37 0074 153 C 1
255! .11 -. 15 e254 -. 29 -e36 0066 154 0 0

FIGUPL 2s ULM4ANY 11F NASA/ARC 9- X 7-c 1T WINP Tltt l"t nATA (CfI'IINt1F-D)
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PREF RUN C(tNF P.I RE YE TT81

2.54 313 9 1 2.33 64.7

Ma ALeHA AL FAV OALPHA BETA BETAV DAEA RFCO1t ItAL NRT

2i55 ,I -e16 .273 -,?q -. 39 ,092 15. 0 0
2o555 oil -. 17 o274 -o29 -. 39 .094 156 C 0
2. 55 .11 -. 15 *257 -. 29 -,40 .101 157 0 1
2055 ,11 -015 *254 -. o2 -941 .112 15f C 0
2.55 .11 -. 16 .266 -. 29 -. 41 0112 159 0 0

.o5i *11 -. 15 .254 -,Z -. 37 ,07b 160 G 0
2.5! . .11 -. 15 .262 -o29 -. 39 .097 161 0 0
2., Sp5 o11 -0 15 05. -,20 -. 37 *079 162 0 0
2o555 oLl -. 15 .257 -,29 -. 38 .081 163 C 0
2.555 oil -. 15 s261 -,29 -. 41 .120 164 0 9
2.555 o1.1 -o15 .262 -. 29 -,40 o10f 165 C n
2.55 .11 -,15 .254 -. 29 -. 40 s103 166 0 0
2,555 ,11 -. 16 o267 -,2q -e40 .10 167 0 0
Z.5 r .11 -,14 o250 -. 29 -. 42 .126 166 C )
2.555 .11 -,15 .25e -. 29 -@41 .116 16Q C 0
2.555 .11 -. 1!, 258 -. 2q -. 43 .13? 110 C 0

MRf[ RUN CL:f.4 PHI REYN TToF
2.54 314 9 1 2.32 86.7

Md ALPHr4A ALFAV OALPM4A BErA PETAV DOLTA RECORD V'AI NRT
- - ------ --- ---

205 oil -. 16 o269 -. 29 -. 42 .125 171 0 0
205 oil -. 16 .265 -.29 -. 40 .105 172 0 )
20t55 oil -. 17 .274 -. 29 -. 42 .122 173 0 0
2..5'5 .11 -,15 .257 -.02 -. 40 ,101 174 0 0
2o555 .11 -. 16 9265 -. 29 -. 40 ollC 175 0 0
2055', o11 -015 .256 -. 29 -*39 ,099 176 C a

z. . .1l -. 1; 0257 -. 29 -. 39 .Oqe 177 0 0

20555 .11 -016 .265 -o29 -039 e092 17a 0 0

MIFEF R tO; PCHN i'4I REYN TTBF
2054 31:, 9 1 2.30 V8.8

M8 ALPH% ALFAV DALPHA BETA PETAV DBF'A RECORD NAL NRT
------ ----- -- --- ------- ------ ------ --- ---

2,; 5 o,11 -. 15 •257 -. 20 -. 36 .06F 179 0 0
2i15 *L. -,14 .250 -. 29 -o37 ,07 180 0 0

2, 5> 5 o11 -,14 aZ49 -o2Q -35 .O54 1' 0 0
2055! .11 -. 15 .254 -029 -,37 .073 182 0 0
2, o11 -914 ,246 -929 -. 36 .068 1e3 r 0
2.555 oil -. 14 .246 -029 -. 35 o05Q 194 v 0
2. 5 Oil -. 13 .242 -e20 -036 .064 185 0 0
2.5- 5 11 -014 .'249 -,Zq -. 36 .063 1A6 c, 0

F G1'0 23 1 J,lA,Y LF tA5A/PC 9- Y 7--0OT WIND3 TINFI.L DATA (CONTINUFO)
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4RpEF RUn C0*4: 00H REYI TT8F
2.54 31o 4 1 2.*.9 87.3

MR 3 LPHA ALFAV flALPIHA BETA BETAV MPETA RECRD NAI NqT

O11 -. 15 o253 -,49 -o36 oCA# 187 LO

2.555 -2.86 -3.11 .227 -. 25 -020 -.0f4 130 - 3 0
2.955 -1.6o -2.12 .262 -. 26 -22 -e033 1-9 - 2 0
295 -  -. 64 -1,09 *209 -. 24 -. 2? .031 190 - 1 0
2.555 .11 -. 13 .236 -. 23 -931 .073 191 0 0
20555 I O e07 .219 -. 25 -e33 .089 19? 1 0
2.555 .Ob 1.84 .240 -,22 -03? .100 193 7 0
2o.5:p 5 3913 2.87 ,262 -o11 -o37 o262 194 3 .)
2* !.) 4.16 3,8P .301 0.00 -,43 .430 195 4 1)
2.555 .12 -. 13 o247 -923 -32 009 196 0 0

M, EF Rilh C('i P41 RrYN TT-F
2.54 325 9 1 3.59 118.6

me ALPHA ALFAV )AL PHA BETA BETAV DBETA PFORD NAL NRT

2.5j 5 -. 01 -,12 ,10, -. ?3 -o33 .100 271 0 n
2.555 -3.02 -3,09 .068 -. 25 -. 21 -oe"b 272 - 3 0
2o.55 -1.99 -2.08 .092 -025 -. 24 -. 011 273 - 2 0
2.555 -1000 -1.06 .062 -. 24 -. 29 ,051 ?74 - 1 0
Z.5 05 -,01 -009 .OS2 -. 23 -. 30 .072 275 c 0
2.5:5 .97 .87 .098 -. 24 -,33 .086 276 1 0
2*5 05 16v5 1.86 .099 -. 23 -. 35 .125 277 2 0
2,555 3.00 2.88 .125 -. 12 -. 38 .?58 278 3 n
2" 55 -,01 -913 .114 -. 23 -o31 .081 279 0 0

NRLF P11t4 Cs.i4F PHI REYN TT8F
2.54 32c 1 1 3,.5 119.0

Nb %LPHA ALFAV DALPHA BETA FETAV PBETA VECOD NAt NRT

2, 5:. .10 -,06 0158 10b4 2.13 -. 491 ?80 C 2
2.5.,5 -. 01 -. 11 o102 -. 23 -o30 .0t- 281 , 0
2,555 -. 10 -. 2? .121 -?.18 -2.58 .397 2F2 (0 - 2
,555 -. 0 -&17 .092 -4.11 -5.07 959 283 0 - 4

2.5!55 -,11 -. 22 ,115 -6.14 -7.15 1.012 214 0 - 6
2.5.,5 -. 13 -. 25 .119 -8.17 -9.19 1.013 245 0 - B
2.55 5 -o25 -. 37 .124 -100.6, -11.25 1.187 286 0 -10
2.95 -. 18 -,3P ,200 -10.8! -11.98 1,097 207 0 -11
2o151! 5 @IL -011 .21 -@23 -. 32 ,Oki 288 0 0

NPEF PUN CC.',r PHI kEYM TTBF
2.54 327 1 I 3,5f 119.6

"o ALPHA ALFAV DALPHA BETA rETAV DFEIA RECOeO NAt NRT

2.555 ,11 -,12 .230 -. 23 -. 31 .OFP 289 0 0
2.555 .11 -. 12 .226 -. 23 -. 32 .0oC4 290 0 0
2e5.o ,11 -,13 .234 -. 23 -o32 .OPB 291 0 0
2,555 ,11 -913 .234 -. 23 -. 3Z ,0e 292 0 1

FJGUPR 21 UJ IAKY 'F NA!A/ARC Q- X 7-F,'OT WIM'P TUNNEL DATA (CONITINUFO)
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PMREF RJN Cle P,41 REY Y TTeF
2.5' 32b ? 1 3.62 114.0

me L PH 4 ALFAV DAL PHA BFTA BETAV ORFTA PFCORD IVAI NSf

2.5t5 .11 -. 15 ,253 -. 23 -. 30 .064 293 0 0
2o555 .11 -.14 .249 -*23 -. 31 07 294 C 0
2.5 .i -. 14 9249 -023 -. 31 .04 295 0 3
2s555 o1,1 -1! o256 -.23 -e32 .084 296 r 0

MREF RI14 COuim PHI REYV TT8F:
2.5'5 33.j 10 0 3.55 122.5

Nm ALPHA ALFAV DALPHA BETA BETAV DBEIA i~rCORD NAt NRT

2e 5.55 -. 10 -. 23 .127 %39 054 -. 1rO 365 C 3
29555 1602 16.05 -. 032 .42 .23 01%1 366 lb 0
2.555 14.01 14.1O6 -,016 .40 .15 ?740 366 14 a
2.555 I1.94 11.96 -. 010 .36 .19 .171 367 1? 0
2e5, 2 5 9.93 9.84 gObt0 .40 920 .19 367 10 0
2.575 ?.92 7.82 o102 41 028 9131 368 a 0
2. 5. 593 5070 .136 .41 ,43 -9O1Q 368 6 0
2oSo5 3.93 3.79 .143 %41 .50 -. 090 360 4 0
2.555 1,'7 1.7b a11s o42 .57 -0158 369 2 0
2.515 .b9 .75 o136 e40 *53 -. 132 370 1 0
2.555 -. 10 -. 20 .100 39 954 -. 145 370 0 0
2.'55 -106 -1.,0 .121 .41 .51 -. 101 371 - 1 0
2.555 -2.08 -2.19 .113 .38 .42 -,039 371 - 2 0
2.555 -3.12 -3.17 '050 ,27 e42 -o151 372 - 3 0
M55 -. 10 -. 19 .091 .39 .54 -. 149 "72 0 3

MREF U, CuNF P41I REYN TrTbF
2,54 339 10 0 3*5! 122*9

Mb ALPHA ALFAV 1ALPHA BETA RPTAV ODETA PECOD NAI NAT

2o 55 -.,1 -. 26 .054 -145 -1090 e4lb 373 0 - 1
2o 5 5 5, -010 -. 21 s110 .40 953 -. 134 373 0 0
2.5-)5 -. 02 -. 09 .075 ?.o3r 2.95 -o50q 374 0 ?
2e5i5 -,03 -,14 e104 4,29 5*26 -69u9 375 0 4
2.,555 -. 01 -. 12 .111 6.31 7.40 -1.088 376 0 6
2,555 .02 -. 10 0119 8.37 9056 -10260 376 0
2@.13 .02 .111 10,22 11.49 -1.2?68 377 0 10

.18 .03 .146 10.9 12.07 -1.l49 377 C 11
2.55! -. 10 -. 1 .110 .34o .53 -. 133 378 0
2.5 ! -. 10 -. 2? .117 .29 .42 -. 126 378 r

FI'.P. 21 itMI ARY OF NASA/ARC 0- X 7-FnVQT WINr TUNNrL DATA (CONIEI)01
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MRcF RUN CL% P-l REYS TTeF

2o54 386 10 0 3.58 118.6s

ALP*HA ALFAV )ALP.A BtTA BETAV OBF1A PECORD f AL NAT

?. :J5 15.91 16.0 . -617Z -10.5 -1.84 02,17 905 t1 - 2
205.pt 1600 16,12 -. 107 .o4 023 0196 q06 16 0
0lb 5 16.08 16.17 -,090 2.3f 2.12 ,2b4 907 it 2

2,5> 16.05 16*22 -. 172 4.33 4.10 .233 908 it, 4
2,555 16.13 16.33 -. 200 6.33 6.21 9114 909 lb 6
2-555 1a.20 16.60 -. 403 8o31 8.20 o107 Q10 i A
2.55i5 16.22 16.89 -. 676 10.2? 10.14 .082 911 1 10
2.5 5 123 16.t1 -. 755 12014 t1095 .192 912 it. 12
2.55 16.02 16.18 -. 163 .42 .25 .165 q13 16 0

NREF RUA4 CUNF PHI RFYNi TTOF
2.54 367 10 0 3.57 120.2

I..) ALPHA ALFAV OAL PHA RFTA PFTAV OBETA KfCf1RD NIAL NAT

2.555 11.91 11.93 -0019 -1.54 -1.76 0219 014 12 - 2
2.5.t 11.94 12.03 -.092 .36 .20 e157 915 12 n
20.55 11.99 12605 -,052 2931 2.22 0005 916 12 2
2.55 11.95 12.23 -. 277 4.25 4.16 .08F ql? 12 4
2,5.p5 12.01 12.26 -. 248 6.30 6.25 .052 918 1. 6
2525 12.06 12.40 -3 8 835 8.28 006 q19 12 8
2.55 12.03 12.51 -,471 10.23 10.15 o087 920 12 1
2.5:,5 12000 12.6? -. 818 12.12 12.11 .012 Q21 17 12
2.555 11.94 11.91 .030 .36 .20 .165 922 12 0

MQiF RUN CONF PAL REYN TT8F
2.54 38U 10 0 3.56 121.0

me ALP HA ALFAV OALPHA BFTA BrTAV r'ETA PFCORD IAL NBT

29-05 7.f1 7.83 -. 022 -1,!0 -10Po .303 92. F -

.25 ,79 7o138 .045 41 a 2F -0167 q24 P

20.55 8.1 7.91 .097 2.36 2.39 -. 024 925
2.55 d.1 7.98 025 4.30 4.49 -. 3Q2 '26 8 4
28.5 801 8 .02 -0012 6,33 6.71 -. 379 ) , 6
2.b) 8.O13 .10 -.094 60.6 O.92 -.55'v V20
2.5:05 8.13 8.23 -09q7 10924 10.90 -. 1660 q2 p 10
2.555 b*b 8.35 -. 0 12.12 12.64 -. 514 930 f 1

25.o 1 7 2 7.85 .075 .41 .48 -.075 931 0
2.555 7.dl 7.81 -.003 -1.50 -1.61 .10 93? 8 -2

f !GUP 2: UlM4AgY [F AIA/ARC 9- X 7-FOOT WINr TUNNEt .rATA (CONTTNL'FO)
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MRIF Ruh (htI4: P.ll REY N TT8
?.54 301; 13 c 3.55 121.R

m e LH ALFfV JALPMA 4ETA PFTAV D0857 iECORD hAL NRT

2.5!5 3a5 3o7 I .076 -I.e6 -le7 .314 033 4 -

20 1,f, 3.v3 3.0 l .127 .42 .44 -. 063 934 4 0
4Z. : )U 3.9f .056 2.32 2.65 -o328 93t 4 2

20. 1. 349b 3.90 .073 4.22 5.07 -. 49 Q36 4 4
2.54, .01 3.9f .062 6.26 7.48 -1.222 937 4 6
2.555 4.04 4.01 .021 8.29 9.71 -I.417 938 4 b
2.5 1 4.04 4.0 -.045 10.21 11.37 -l. (,4 919 4 10
2.555 4.04 4.18 -.142 12.12 13.01 -081t, 940 4 12
2. i5 3.93 3.l .122 .41 .47 -. 057 941 4 0

I4PEF R'l1i E.UF 0,11 PEYt. TTOF
2.54 10 I 0 3.54 1?2.l

me ALPHA ALFAV 04LPHA ETA 1RITAV OOFTA PfCURTI NA NAT
----------.----.-----.--.--.-----.--.-.

2.055 .ed5 I.7! .096 -1.54 -1.96 .415 942 2 -
2.65 1.37 1.70 .090 .42 .54 -. 122 q43 2 0
Zo0 .5: 1,4 1.94 -. 001 2.33 2.90 -*575 q44 7 2
2.5:, 1.0 1.q9 -. 009 4.22 5.36 -1.131 945 2 4
205!5 1015 1.80 .054 6.27 7.77 -1.496 946 2 6
2.5.6 1.99 1,94 .049 8.30 9.A2 -1.524 947 2 9
Z.555 1.96 2.10 -. 141 12.13 13.17 -1.040 949 7 12
2.!5 j 10.8 2.0? -.092 10.22 11.53 -1 316 950 2 1')
2055 L.37 1.78 .095 .42 .57 -. 150 951 2 0

kk IFIN Clair PAI kEYN TTbF
2.54. 391 LI 0 39%5 17Z.1

me ALPHA ALE/V DALPHA RFTA BETAV Dp[Tt. PECORD &AL NRT

2.' 5 -1.Ob -1.16 .075 .41 .51 -. 00t q12 - 1 0
2.55' -1.19 -1.19 -. 006 -1.53 -1.78 .246 q53 - I - 2
2.55. -1.02 -1.03 .015 2.36 2,82 -.465 954 - ] 2
29 5;, 1 -1.04 -1009 .042 4e29 4.99 -9702 055 - ) 4
2.555 -1.01 -1.Ob .076 6.27 7.17 -. 901 q56 - 1 6
2.55 -. 97 -1.07 e093 8.24 953 -1.285 457 - 1
2.55 -. 95 -1.03 .082 q.87 11.25 -1.379 958 - 1 10
Z. 55 -1.08 -1.15 .070 *41 .49 -. 00,2 q59 - 1 0

;EFF Q'JN CL,! P41 IEYN tT8F

2.54 39Z 1) 0 305! 12.4

MR .ALPH4 ALFAV OALPHA BETA RETAV DBETA RFCORD NAt NBT

Z,.to5 -?.15 -2.19 .040 -1o5Q -1.61 .030 Q60 - 2 - 2
2e :t 5 -2.3d -2.15 .069 .38 .42 -.036 961 - 2 0
2,5t -2.01 -2.03 .01e 2.32 2.59 -. 264 062 - 2 2
2,555 -2.05 -?.10 .054 4.25 4.65 -. 39f 963 - ?
2.555 -2.05 -2o0 D036 6.26 7.01 -*74 A 964 - ?
2.555 -2.05 -2.06 .008 8.27 9.44 -1.171 965 - ? 8
2.555 -2.04 -2.05 .013 8.64 9.09 -1.250 966 - 2 7
2,1550 -2.08 -2.16 .079 .38 .044 -.059 967 - 2 0

FIGJfRL 23 $OUNI'AKY O'F NASA/ARC 9- X 7-FnnT HIND TUNWL DATA (CONTINUE01
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RkEF R')N CCNF PHI REYYN TTRF

2.94 393 1" 0 3.55 I?.Z

me ALPHA ALFAV DALPNA BETA NfTAV DPCTA PECORD t.At NS/

2o5:05 -.10 -o1' .058 .40 .53 -.128 966 0 0
2o555 3o93 3.81 .121 042 .50 -sOft ? 969 4 0
24555 1*67 1001 *066 *42 .56 -o145 970 2 0
2o5 .89 079 0102 041 .55 -9143 971 1 0
2055 -.10 -e16 e066 *40 956 -,162 97? 0 0
2*555 -1.08 -1.16 .075 .41 .50 -0087 973 - 1 0
Z055 -2.07 -2.14 .068 .3b 041 -,034 974 - 2 0
2.5!p5 -. 10 -. 17 .067 .40 o53 -e14 975 0 0

FIGURE 21 SUNARY Of NASAIAIC 9- X ?-FOOT WINO TUNNEL OATA ICONCL6BI
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Appendix A

Flew Angularity Correctieua/Cliecks

The data from the NASA/ARC test of the AFFTC NBIU were checked
to determine that flow angularity corrections had been made correctly.
As is standard with NASA/ARC data, the true angle of attack, a, and
true angle of sidesplip, 8, were determined from the geometric angle,
A, and geometric angle, B, measured on the model support hardware
in the A-plane and B-plane respectively. The true values were cal-
culated by adding "delta" values for stream angle to the geometric
values as shown in equations (Al) and A2).

a - A + AASA (Al)

B - B + ABSA (A2)

Both tunnels used for the NBIU tests had model support hardware
which had center-or-rotation in the A-plane located on the model.
Because the model did not translate in the A-plane, the corrections
for stream angle were a function only the B-plane geometric angle
and an intercept (variable with Mach number) as shown in equations
(A3) and (A4).

"ASA = (aA ASA/aB)B + &AoSA (A3)

ABSA = ( BSA /3B)B + AB oSA  (A4)

The intercepts and partial derivations in equations (A3) and
(A4) were determined by the test engineer based on knowledge of the
system and special test data taken especially for flow angularity
corrections. The intercepts were determined from some assumed
physical property; for instance at zero angle of sideslip the side
force should be zero or at zero lift coefficient the angle of attack
should be equal on upright and inverted runs. For the NBIU test
specifically, it was assumed that the error in indicated angle of
attack or indicated angle of sideslip should be independent of roll
orientation at zero angles of attack and sideslip. AA and

were adjusted until assumption was verified. The partial derivatives
were evaluated based on the assumption that the error in indicated
angle of attack or indicated angle of sideslip wereonot affected by
rolling the NBIU + 90 with a and 8 maintained at 0

The flow-angularity-test data, procedures, and corrections were
investigated extensively to evaluate the effectiveness of the correc-
tions and impact on test data. NASA/ARC had obtained data from
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upright, inverted, and + 900 roll oreintations at 14 Mach numbers to
determine flow angularity corrections. The corrections determined
from these tests were entered into data reduction procedures in
terms of a "table look-up" as opposed to the usual procedure of deter-
mining an average number for the test. The NBIU calibration data
resulting from application of all corrections were plotted for angle
of attack in figure Al and for angle of sideslip in figure A2.
Conclusions from the entire analysis of flow angularity corrections
were executed with great care. With the exception of a few unexpected
runs, the data were highly consistent and within specified accuracy.
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 45 2.0X10 6

19 UPRIGHT DATA s0 2.0X10 6

0 UPRIGHT DATA 150 2.OX0 6

A UPRIGHT DATA 166 2.0X0 6

DATA FAIRING

*' 4.0

IL

U
-j 2.0

* I5-

LL0.0
* 0 0

z

* C."" -20-

z

" -4.0

z

-6.0I I I I
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

A) REFERENCE MACH NUMBER= 0.40

FIGURE Als FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 26 2.6X106

X INVERTED DATA 47 2.6X10 6

UPRIGHT DATA 79 2.6X0 6

0 UPRIGHT DATA 133 2.6X10 6

A UPRIGHT DATA 149 2.6X10 6

DATA FAIRING

6.0

ui

4.0

0

o

cc

-J 2.0

Cc

cc. 0.0

0

z

-2.0
0-
I

-4.

z

-6.

-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0
NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

B) REFERENCE MACH NUMBER= 0.60

FIGURE At: FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 28 2.1XlO 5

(9 UPRIGHT DATA 78 2.1X10 6

0 UPRIGHT DATA 250 2.1X10 6

A UPRIGHT DATA 116 2.-X1O6

* UPRIGHT DATA 132 2.1X10 6

DATA FAIRING

6.0

w 4.0

U

0.0

z

-2.0

z S-4.0

-6.0

-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0
NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

C) REFERENCE NACH NUMBER= 0.80

FIGURE Al: FLOM-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOTJ

+ INVERTED DATA 30 2.OX106

X INVERTED DATA 44 5.5X10 6

m UPRIGHT DATA 77 2.0X1O6

O UPRIGHT DATA 81 2.0X10 6

A UPRIGHT DATA 239 5.5X10 6

* UPRIGHT DATA 240 3.3X0 6

DATA FAIRING

6.0

w 4.0

'.0

0.
-2.0

cc

I c 0.0

ui

4z

S-4.0

C

1z

-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0
NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

0) REFERENCE MACH NUMBER= 0.90

FIGURE Ali FLON-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 32 1.8X1O6

19 UPRIGHT DATA 76 1.6XiO 6

0 UPRIGHT DATA 98 .8X106

A UPRIGHT DATA 107 1.XtO6

o UPRIGHT DATA it5 I.8X10 6

DATA FAIRING

6.0

I 4.0

* IL
- 2.0

c-

.

aIL 0.0

-2.0
I.-

-4o

0
z
-9

C3 -4.0

06,

-6.0-- IIJ

-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0
NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

E) REFERENCE MACH NUMBER= 0.95

FIGURE Alt FLOM-ANOULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS ICONTINUED)
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SYMIBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 34 2.8X10 6

0 UPRIGHT DATA 75 2.SX106

0 UPRIGHT DATA 168 2.6X106

A UPRIGHT DATA 184 2.SXIO6

DATA FAIRING

6.0

4.0

w0

- 2.0

L

0.0

c
z

0-2.0

Li

z S-4.0

-6.0 ---- I 
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

F) REFERENCE MACH NUMBER= 1.06

FIGURE RI: FLOW-ANOULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONTINUED)
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SYMIBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 36 2-9X106

I19 UPRIGHT DATA 74 2.9X106

O UPRIGHT DATA 220 2.9X106

A UPRIGHT DATA 236 2.9X106

DATA FAIRING

6.0

El)
wa
uj4.0

-' 2.0

cc

ct 0.0

0 2.

c-

z

ca -4.0

-6.0 I-6.0 -4.0 -2.0 0.0 2.0 4.0 S-0
NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

G) REFERENCE MACH NUMBER= 1.10

FIGURE All FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L I/FOOT)

+ INVERTED DATA 38 3.3Xt0 6

09 UPRIGHT DATA 73 3.3X0 6

0 UPRIGHT DATA 203 3.3X10 6

A UPRIGHT DATA 219 3.3X0 6

DATA FAIRINO

6.0

4.0

2.0

c-c-

c c 0 .0

z

ujC -2.0

-4.

-6.0
-4.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

H) REFERENCE MACH NUMBER= 1.20

FIGURE Ali FLON-ANOULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L I/FOOT)

+ INVERTED DATA 40 3.7XIO 6

X INVERTED DATA 43 2.4X10 6

m UPRIGHT DATA 72 2.4X10 6

O UPRIGHT DATA 201 3.7X0 6

A UPRIGHT DATA 202 8.OX10 6

o UPRIGHT DATA 236 2.4X106

DATA FAIRING

6.0

4.0

2.0

-J 2.0

u

U. 0.0"

-

z

c -4.0-
-4.

z

-6.0 1 I I
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

1) REFERENCE MACH NUMBER= 1.30

FIGURE Al: FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTRCK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 42 4.2X10 6

0 UPRIGHT DATA 237 4.2X0 6

DATA FAIRING

6.0

04.0

2.0

0.0

Li
-2.0

z

-4.0

-6.0 1 1 1
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

J) REFERENCE MACH NUMBER: 1.40

FIGURE Ats FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 317 4.OX1O 6

9 UPRIGHT DATA 330 4.OX10 6

0 UPRIGHT DATA 343 4.0X10 6

A UPRIGHT DATA 356 4.OXIO 6

o UPRIGHT DATA 401 2.OX10 6

INVERTED FAIRING
UPRIGHT FAIRINO

6.0

U 4.0

A.
J 2.0

u

c-

@A 02.0
0oz

I- 0

co
z

-4.0-

z

-6.0- I I I
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

K) REFERENCE MACH NUMBER= 1.51

FIGURE Atl FLOW-RNGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 329 3.7XO 6

19 UPRIGHT DATA 341 3.7XIO 6

- - INVERTED FAIRING
UPRIGHT FAIRING

6.0

W4.0

-J 2.0

cc

I-

w0.0
0

z

m -2.0 -

LR

S-4.0

FIGURE Ali FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 318 4.3XO 6

19 UPRIGHT DATA 332 4.3XtO 6

0 UPRIGHT DATA 357 4.3X10 6

A UPRIGHT DATA 370 4.3XO 6

INVERTED FAIRING

UPRIGHT FAIRING

6.0

UJ 4.0

.2

4J .0

0.0
Lii

0.

-J

z

C -2.0

z
-4.0

-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0
NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

M) REFERENCE MACH NUMBER= 1.91

FIGURE A: FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS lCONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 321 4.2X0 6

UPRIGHT DATA 334 4.2X10 6

0 UPRIGHT DATA 371 4.2XIO 6

A UPRIGHT DATA 384 4,2X10 6

DATA FAIRING

6.0

ww 4.0

X

0

-- 2.0

i

c c 0 .0

z

S-2.0

z
S-4.0

Iz

-6.0 ]
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

N) REFERENCE MACH NUMBER= 2.11

FIGURE At: FLOU-RNGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 323 4.1X10 6

UPRIGHT DATA 336 4.1X10 6

9 UPRIGHT DATA 399 4.1X10 6

DATA FAIRING

w 4.0

a

2.0

I-

0.0

-2.0
U.

-4.

0

z

-6 0 -I I I I
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

0) REFERENCE ACH NU0BER: 2.31

FIGURE Ali FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

9 UPRIGHT DATA 340 3.7XO 6

DATA FAIRING

6.0

4.0

0

, Lu

U

~- 6 .0II i
-.004.0

z

a 60 .-2.00020 . .

NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

P) REFERENCE MACH NUMBER= 2.41

FIGURE Ali FLOW-ANGULARITY DATA FROM ORIGINAL ANOLE-OF-ATTACK RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 316 2.OX10 6

X INVERTED DATA 325 3.6XtO 6

m UPRIGHT DATA 338 3.6X10 6

O UPRIGHT DATA 393 3.6X0 6

DATA FAIRING

6.0

4.0

-1 2.0

.)

cc

Ba. 0.0 r
a

z

-2.0
I-

z -4.0

-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0
NBIU TRUE ANGLE OF ATTACK. ALPHA (DEGREES)

Q) REFERENCE MACH NUMBER= 2.54

FIGURE Ali FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-ATTACK RUNS (CONCLUDED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 46 2.OX0 6

UPRIGHT DATA 163 2.0X10 6

- - INVERTED FAIRING
UPRIGHT FAIRING

6.0

4.0
w

w

o 2.0

J

"'0.0 r

z

0-2.0

u

z
-4.0

z

-6.0I I I
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF SIDESLIP. BETA (DEGREES)

A) REFERENCE MACH NUMBER= 0.40

FIGURE A2s FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-SIDESLIP RUNS
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SYMBOL CONFIGURATION RUN RE/L I/FOOT)

+ INVERTED DATA 27 2.6X10 6

UPRIGHT DATA 146 2.6X0 6

DATA FAIRING

6.0

4.0

o 2.0

W 0.0

C -2.0

I-

ca

z
-4.0

-6.0 LI I I I
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF SIDESLIP. BETA (DEGREES)

B) REFERENCE MACH NUMBER= 0.60

FIGURE A2s FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-SIOESLIP RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L I/FOOT)

+ INVERTED DATA 29 2.1X10 6

0UPRIGHT DATA 129 2.1XIO 6

0 UPRIGHT DATA 242 2.1XIo6

DATA FAIRING

6.0

4.0
ILl

0.

w00

cc2.0

w

a

-i

'-4

06.0I __

01

z

cc1

C-2.0

L u

I-

S-4.0
do

-6.0 -4.0 -2.0 0.0 2.0 4.060

NBIU TRUE ANGLE OF SIDESLIP. BETA (DEGREES)

C) REFERENCE MACH NUMBER= 0.80

FIGURE A2: FLOW-ANOULARITY DATA FROM ORIGINAL ANGLE-OF-SIOESLIF RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED 04TA 31 2.0X10 6

0 UPRIGHT VATA 62 2.0Xlo 6

- - INVERTED FAIRING
UPRIGHT FAIRING

6.0-

4.0

0 2.0

U)

LuJ

z

0-2.0
cc

z -4 

.
r

-6 0I I I !

-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0
NBIU TRUE ANGLE OF SIDESLIP. BETA (DEGREES)

0) REFERENCE MACH NUMBER= 0.90

FIOURE AZ: FLOW-ANGULRRITY DATA FROM ORIGINAL ANGLE-OF-SIDESLIP RUNS (CONTINUEDi
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 33 1.8X10 6

19 UPRIGHT DATA 112 l.OX10 6

0 UPRIGHT DATA 241 1.8X0 6

- - INVERTED FAIRING
UPRIGHT FAIRING

6.0

a 4.0-

0

2.0

0

-4.
0

-0.0. 20OO - . .

-2.0

z

-6.0J L
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF SIDESLIP. BETA (DEGREES)

E) REFERENCE MACH NUMBER= 0.95

FIGURE A2s FLOW-ANGULIARITY DATA FROM ORIGINAL ANGLE-OF-SIDESLIP RUNS (CONTINUED)

140

gig 4. .4.akh



SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 35 2.9XtO 6

UPRIGHT DATA 181 2.8X10 6

- - INVERTED FAIRING
UPRIGHT FAIRING

6.0

4.0
!

2.0

1 0
0.0

* z

--2.0

ca

-0

~6 .0i1p
-0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF SIDESLIP. BETA IOEGREES)

F) REFERENCE MACH NUMBER: 1.06

FIGURE 021 FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-SIDESLIP RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 37 2.9XIo 6

9 UPRIGHT DATA 233 2.9Xt0 6

- - INVERTED FAIRING
UPRIGHT FAIRING

6.0

@2

4.0

I.-

0 2.0

Un.

-2.

04.

o

@-0.0'

* z

-6.0 -. 0 2.0 4.0 6.0

O) REFERENCE HACH NUMlBER= 1.10

FIGURE A2s FLOW-ANGULARITY DATA FRO" ORIGINAL ANOLE-OF-SIOESLIP RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L I/FOOT)

+ INVERTED DATA 39 3-3X106

9 UPRIGHT DATA 216 3.3XO 6

DATA FAIRING

6.0

a 4.0

I-

d 2.0

a .o
-40

W -0.0 ' IIl

0

'i
a

-2.0
CO0.

z

-4.

-6.

NBIU TRUE ANGLE OF SIDESLIP. BETA (DEGREES)

H) REFERENCE MACH NUMBER= 1.20

- FIGURE A~s FLOW-ANOULARITY DATA FROM ORIGINAL ANGLE-OF-SIOESLIP RUNS lCONTINUEO)143



SYMBOL CONFIOURATION RUN RE/L I/FOOT)

+ INVERTED DATA 41 3.7X1O6

0 UPRIGHT DATA 198 3.7XO 6

DATA FAIRING

6.0

4.0-
w

C.-

-2.0

U3
w

-0.0
'I.

w

2-.0-40-.0.2.4.60

4.-

-6.0
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBU TRUE ANGLE OF SIDESLIP. BETA (DEGREES)

1) REFERENCE MACH NUMBER= 1.30

FIGURE A2z FLOM-ANGULMITY DATA FROM ORIOINAL ANOLE-OF-SIDESLIP RUNS lCONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 320 4.0XIO 6

UPRIGHT DATA 331 4.0X10 6

O UPRIGHT DATA 353 4.0X10 6

DATA FAIRING

6.0

u)

4.0

a

c-

U)2.0

-J

U.

C
z

-2.0
u

z

-4.0

-6.0I
-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0

NBIU TRUE ANGLE OF SIDESLIP. BETA (DEGREES)

J) REFERENCE MACH NUMBERm 1.51

FICURE A2s FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-SIDESLIP RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 319 4.3X10 6

m UPRIGHT DATA 333 4.3X10 6

Q UPRIONT DATA 367 4.3X10 6

INVERTED FAIRING

UPRIGHT FAIRING

6.0

4.0

I-

* 2.0

0.0

z

CE

0 -2.0
w

= -4.O-

r

-6.0 / I

6.0 -4.0 -2.0 0.0 2.0 4.0 6,0
NBIU TRUE ANGLE OF SIDESLIP. BETA (DEGREES)

AJ REFERENCE MACH NUMBER= 1.91

FIGURE A2t FLOW-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-SIOESLIP RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 322 4.2X10 6

UPRIGHT DATA 335 4.2X0 6

0 UPRIGHT DATA 381 4.2X10 6

DATA FAIRING

6.0

S4.0

2.0

co -.
'a

'@ 0. 9

z

-4.0
-4
0
z

-6.0 I I I I

-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0
NBIU TRUE ANGLE OF SIDESLIP. BETA (DEGREES)

L) REFERENCE MACH NUMBER= 2.11

FIOURE A2 FLOW-ANGULARITY DATA FROM ORIGINAL ANOLE-OF-SIDESLIP RUNS ICONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 324 4.1XlO 6

UPRIGHT DATA 337 4.1X106

DATA FAIRING

6.0

4.0

-2.0

0-

-6.0II ,

-9

w-.0

4.0a-2.0

-. 0-40200.2.40 0

40I TRUE ANGL OF SIDSLP,.0T (DEGREES)

FIGURE AZ: FLOM-ANGULARITY DATA FROM ORIGINAL ANGLE-OF-SIDESLIP RUNS (CONTINUED)
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SYMBOL CONFIGURATION RUN RE/L (/FOOT)

+ INVERTED DATA 326 3.GX106

U9PRIGHIT DATA 339 3.6Xj06

DATA FAIRING

6.0

4.0

w

0o 2.0

-9c

0 -. 0

z

S-4.0

-6.0 -4.0 -2.0 0.0 2.0 4.0 6.0
NSWU TRUE ANGLE OF SIDESLIP. BETA (DEGREES)

N) REFERENCE MACH NUMIBER= 2.54

FIGURE AZ: FLOK-ANGUILARITY DATA FROMl ORIGINAL AtIGLE-OF-SIDESLIP RUNS (CONCLUDED)
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