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SUMMARY
 

Recent emphasis on increased maneuverability requirements for fighter
 
aircraft has necessitated an extensive engineering development effort be
 
directed towards inlet/engine compatibility. Inlet/engine compatibility must
 
be assessed early in the aircraft development program to allow necessary
 
inlet and engine design modifications to be defined and implemented at minimum
 
cost impact. This early assessment of inlet/engine compatibility is determin­
ed by engine stability audits computed using inlet distortion levels from
 
subscale inlet model data and engine sensitivities to inlet distortion.
 
Therefore, the accuracy with which subscale inlet model distortion levels
 
predict flight test vehicle distortion levels is a crucial element in assess­
ing inlet/engine compatibility.
 

The primary goal of this distortion methodologies study was to determine
 
if time variant distortion data taken from a subscale inlet model can pre­
dict peak distortion levels for a full scale flight test vehicle. The data
 
base used to accomplish this goal was collected in separate programs by MCAIR
 
and NASA/Dryden. Subscale and full scale wind tunnel data were collected by
 
MCAIR during the F-15 development program, and flight test data were collected
 
by NASA/Dryden during the NASA F-I5 inlet/engine compatibility flight test
 
program. This data base has a Mach number range of 0.4 to 2.5 and an angle
 
of attack range from -10 degrees to +12 degrees.
 

The primary objectives accomplished in meeting the overall program goal
 
were to determine the effects on peak distortion of: (1) Reynolds Number/
 
scale, (2) engine presence and (3) frequency content. In addition, the capa­
bility of the P&WA stability audit system to predict engine stalls was
 
evaluated, and the capability of Melick's procedure, Reference (1), to pre­
dict peak time variant distortion levels was evaluated. Using the Pratt and
 
Whitney Aircraft distortion descriptor, Ka2, the data indicate the following
 
significant results for the F-15/FlOO inlet/engine propulsion system.
 

o 	Peak time variant distortion from subscale inlet model wind tunnel
 
tests are representative of full scale flight test distortion.
 

o 	The time variant pressure data of this study are random stationary
 
data, thereby allowing valid statistical analyses to be conducted.
 

o 	The effect of the engine presence on total pressure recovery, peak
 
time variant distortion and turbulence level is small but favorable.
 

o 	The Reynolds number/scale evaluation indicates a general trend of
 
increasing total pressure recovery, decreasing peak time variant fan
 
distortion and decreasing turbulence with increasing Reynolds number/
 
scale.
 

o 	The frequency content evaluation indicates that peak time variant
 
fan distortion and turbulence increase with increasing filter cutoff
 
frequency for all of the data evaluated in this study.
 

o 	The capability of the Pratt & Whitney Aircraft stability audit system
 
to predict engine stalls has been verified for both stall and non­
stall flight test conditions.
 



o 	Predictions of peak distortion values using Melick's procedure are
 
accurate to 11.3 percent average error for fourteen data points
 
having nominal turbulence levels and are accurate to 20 percent
 
average error (the maximum error approaches 40 percent) for eight
 
data points having high turbulence levels.
 

2 



APPENDIX D
 

POWER SPECTRAL DENSITY PLOTS
 

Presented herein are the power spectral density (PSD) plots used in the
 
frequency content analysis. Each plot contains the necessary information
 
to evaluate the standardized error for each PSD plot. In general, the stan­
dardized error is approximately 10 percent for the wind tunnel PSD plots
 
and approximately 50 percent for the flight test PSD plots. The 50 percent
 
standard error for the flight test data is a result of the short analysis
 
times, and this standardized error results in data variance which can be
 
seen in the high frequency spectrum of the PSD plots.
 

The root mean square value of the fluctuating pressure components is
 
presented on each plot. These values are obtained by integrating the Power
 
Spectral Density function for the mean square value across the frequency
 
range of the PSD.
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SUMMARY OF HIGH RESPONSE PROBES INVESTIGATED FOR
 
POWER SPECTRAL DENSITY PLOTS
 

DATA 

FIGURE POINT *PART-POINT MODEL PROBES ANALYZED 
NUMBER IDENT SCALE 

NO. MAX TU AVG TU MINTTU OTHER 

1 5 164-1 1/6th L5R2 L8R6 L3R2 L3R3 
2 6 164-3 1/6th L8R3 L7R6 L3R2 L5R3 
3 7 421-10 FLT L5R3 LIR6 L2R4 L8R3 
4 17 157-7 1/6th LR3 L3R1 L3R2 L4R3 
5 18 157-5 1/6th L6R3 L5R6 L2R2 L3R3 
6 19 421-14 FLT L5R3 L6R5 L2R3 L1R3 
7 42 206-9 1/6th L6R4 L7R6 L4R2 L6R3 
8 43 206-5 1/6th L8R1 L2R4 L4R2 L6R3 
9 44 414-2 FLT L8R1 L2R5 L5R4 L6R3 

10 45 15-9 1/6th LIR3 L6R5 L3R4 L6R3 
11 46 15-5 1/6th L6R2 L2R4 L8R4 L6R3 
12 47 415-1 FLT L8R3 L4R6 L5RI 17R3 
13 48 353-15 FSCP LR1 L5R6 L6R4 L2R3 
14 49 353-5 FSCP L8R1 L5R5 L5R3 L8R3 
15 50 353-12 PSCP L7R2 L2R5 L6R4 L8R3 
16 51 523-2 FSE L7R2 L3R4 L5P3 L8R3 
17 52 525-4 PSE L7R2 L4R6 L5R3 L8R3 
18 53 416-1 FIT L8R2 L6R2 L4R2 LR3 
19 54 355-8 FSCP L7R3 L2R5 L6R4 L8R3 
20 55 528-2 FSE L6R6 L2R5 L7R1 L8R3 
21 56 529-4 FSE LR4 L2R5 L6R3 L7R3 
22 60 249-5 1/6th LR5 L8R6 L3R4 L8R3 
23 61 249-9 1/6th L3R5 L4R2 L3R4 L7R3 
24 62 385-5 FSCP LSR1 L2R5 L3R5 LR3 
25 " 63 385-2 FSCP LSRI L7R6 L5R3 LR3 
26 64 542-2 FSE L8RI L2R2 L2R4 L8R3 
27 65 543-4 FSE L8R1 L3RI L2R4 L8R3 
28 66 184-7 1/6th L2R1 L4R6 L3R6 L8R3 
29 67 184-5 1/6th LIR2 LR5 L3R6 L8R3 
30 68 413-9 FSCP L2R1 LR5 L6R4 L8R3 
31 69 413-12 FSCP L3R4 LIRI L6R4 L8R3 
32 70 425-1 FIT L8R3 L6R6 L3R2 LIR3 
33 71 382-3 PSCP L8RI L4R3 L3R5 L8R3 
34 72 545-2 PSE L8R4 L2R2 L2R4 L8R3 
35 73 546-4 FSE L8R6 L6R2 L2R4 L8R3 
36 76 384-2 FSCP L8R1 L4R6 L3R5 L7R3 

37 77 548-3 FSE L6R2 L8R L2R4 £7R3 

38 78 549-8 FSE L7R6 L8R4 L2R4 L7R3 

39 79 227-7 1/6th L2R5 L5R2 L7R6 L5R3 

40 80 227-5 1/6th L2R2 L2R6 L6R6 17R3 
41 81 465-8 FSCP L4RI LR3 L3R5 LSR3 

42 82 465-5 FSCP L2R3 L1R6 L5R3 LSR3 

* FOR FLIGHT DATA, THESE ARE FLIGHT-RUN NUMBERS 
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5 

10 

15 

20 

25 

30 

DATA 
POINT MODEL p A3 y RE NO. ANALYSIS 

1.0 SCALE (DEG) (DEG) (DEG) (DEG) BYPASS* WAT2 0 - 6 TIME PARTPOINT 

NO 

I FLT 04 16A -0.8 69 27.6 C 1041 144 06 4224 

2 FILT 0 59 139 09 7.0 26.6 C 102.7 204 06 417-5 
3 0.52 10.0 0.7 27.6 1071 1.33 06 4174 
4 1 1 0.69 115 10 265 1042 084 06 417-2 

1/6th 0.60 -100 100 -30 106 C 97.2 043 0144 164-1 
6 1/6th 060 -100 100 -30 106 C 902 0.43 0144 164-3 

7 FLT 069 -8.4 106 0.6 105 C 101.2 1.40 088 421-10 

8 1/6th 0 60 40 0 70 10 6 C 76.6 043 0.181 112-7 
9 1/6th 0.60 40 0 7.0 106 C 1086 043 0181 112-5 

FSE 060 40 0 52 100 C 97.7 341 1110 116-2 
11 FLT 0.67 4.3 07 69 11.1 C 94.4 3.58 0 72 424-2 
12 069 3.4 0.7 69 111 741 368 0.76 425-6 
13 0.59 4.6 1.2 70 11.1 1079 1.74 062 412-2 
14 060 46 06 6.9 11.0 762 1.66 1 11 424-11 

FLT 085 88 -05 70 276 C 1042 221 060 417-3 
16 FLT 0.92 5 6 0.6 70 266 C 1045 1.04 060 417-1 

17 116th 090 -10.0 10 0 -30 10 6 C 702 034 0113 157-7 
18 1/6th 090 -100 100 -30 10 5 C 106.3 034 0 113 157-5 

19 FLT 0.94 -8.9 10.2 1.0 10 5 C 107.1 1 6 0 69 421-14 

FSE 0.90 -4.0 0 -10 82 C 97.8 3.64 1.990 102-2 

21 FLT 090 -2.8 -02 -1 2 87 C 975 3.25 123 424-10 
22 FLT 093 -33 0 -1 2 86 C 1048 1 17 1 99 425-3 

23 1/6th 090 40 0 70 106 C 76.8 034 0369 67-9 
24 1/6th 090 40 0 70 10 6 C 1043 034 0369 67-7 

FSE 090 40 0 73 104 C 977 362 2260 126-2 

26 FLT 0.92 46 07 60 11 0 C 962 3.47 0.9 420-9 
27 - 091 52 05 69 11.1 99.1 328 118 422-2 
28 0.92 42 0 1 70 110 761 2A7 1.34 421-5 
29 090 4.1 0.5 69 11.1 - 98.6 243 146 424-9 

0.90 51 01 70 11.0 105.7 242 069 4214 
31 090 35 02 70 11 0 77.5 1.78 226 421 6 
32 090 52 -01 70 110 1001 179 070 421-7 
33 094 43 02 7.0 11.1 1056 189 106 4218 

'C= losed OPI 0 2 3.4 

For flight test, these data are flight run numbers 

TABLE D-1
 
DATA MATRIX
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DATA 
POINT 

I.D. 
MODEL 
SCALE Mo 

a 
(DEG) 

0 
(DEG) 

p 
(DEG) (DEG) 

BYPASS* % 
WAT2 

RE No. 
x 10-6 

ANALYSIS 
TIME PARTP0lNT** 

NO. ISEC) 

34 FLT 1.21 1.5 0 6 0 27.6 C 98 3 2.97 0 60 423-4 
35 FLT 1.24 3.0 0.8 6.7 27 6 C 95.4 152 0 60 423-3 
36 - 1/6th 12 10.0 0 7.0 106 C 766 0.45 0 198 131-7 
37 l/6th 1.2 100 0 7.0 106 C 107.9 0.45 0.198 131-5 
38 FILT 118 7.7 03 7 0 11.0 C 740 3.22 1.21 424-12 
39 1.2 7.4 -0.1 71 11.1 94.4 3.35 1.19 424-13 
40 1.17 106 00 70 11.0 1034 140 060 421-17 

41 FILT 1.54 15 0 -14 270 Auto 954 2.17 060 424-6 

42 116th 1 5 -40 0 -20 13.5 C 87.3 0.21 0.106 206-9 
43 116th 16 -40 0 -2.0 135 C 96.9 021 0106 ,206-5 

44 FILT 1 57 -3.6 07 -2.3 13.7 C 89.3 146 065 414-2 

45 1/6th 1.8 -2.0 0 -30 17.4 C 80 5 022 0.210' 15-9 
46 1/6th 18 -2.0 0 -30 17.4 C 91 0 022 0201 15-6 

47 FLT 175 -26 04 -22 16.7 C 807 1.41 1.23 415-1 

48 FSCP 18 -2.0 0 -30 187 C 751 1.45 0.680 353-15 
4-2.0 -30 82.2 1.45 0.680335 
50 -to6 -3.0 854 144 0680 353-12 

51 FSE 1.8 -2.0 0 -2.9 186 C 806 1.46 0680 523-2 
52 FSE 18 -20 0 -29 18.6 C 798 146 0680 525-4 

53 FLT 181 -23 02 -29 182 C 789 1.53 0680 416-1 

54 FSCP 18 40 0 25 19.7 C 79.9 1.45 2.800 355-8 

55 FSE 18 40 0 2.5 187 C 80 8 1.46 2800 528-2 
56 FS2 18 40 0 25 18.7 C 79.7 146 2.800 5294 

57 FIT 2.0 2.5 02 23 209 Auto 77.0 1 72 2800 425-2 

*C = Closed Gfll-323-9 

**For flight test, these data are flight-run numbers 

TABLE D-1 (Continued) 
DATA MATRIX 



DATA 
POINT MODEL M ~ P 3(EG)8YASS B% RE NO.a ANALYSISTIME PART-P0INT** 

I D. 
NO 

SCALE ((EG)(DEG) (BEG) 
I 

(DEG) WAT2 
, 1 

x1 - 6 (SEC) 

58 1/6th 22 -20 0 -40 22 5 C 606 0 22 0100 2507 

59 FSCP 22 -20 0 -40 225 C 602 1.48 0 600 411-6 

60 116th 22 -2 0 0 -40 250 0 650 022 0100 249-5 
61 1(6th 22 -2 0 0 -40 25 0 0 529 022 0100 249-9 

62 FSCP 22 -2 0 0 -40 25 0 0 61 7 148 0 600 385-5 
63 FSCP 22 -20 0 -4.0 25 0 0 62 3 1.48 0600 385-2 

64 FSE 22 -20 0 -40 248 P 60 2 1 27 0600 542-2 
65 FSE 22 -20 0 -40 24.8 P 60 5 1.27 0600 5434 

66 1/6t6 22 0 0 -20 225 C 693 022 0106 184-7 
67 1/6th 22 0 0 -20 22 5 C 754 022 0 106 184-5 

68 FSCP 22 0 0 -2.0 22 5 C 73 6 147 0650 413-9 
69 FSCP 2 2 0 0 -20 22 5 C 68.3 147 0 650 413-12 

70 FLT 22 01 02 -2-2 229 C 730 234 0650 425-1 

71 FSCP 22 40 0 08 250 0 60 7 148 0600 382-3 

72 FSE 22 4.0 0 1 0 250 0 59.2 128 0.60 545-2 
73 FSE 22 4.0 0 1 0 25 0 0 58 2 1 27 0600 6454 

74 1/6th 22 120 0 60 250 0 473 022 0100 252-9 
75 1/6th 2 2 120 0 6 0 250 0 65 0 022 0 100 252-5 

76 FSCP 2.2 120 0 68 250 0 608 1.48 0600 384-2 

77 FSE 2.2 11 0 0 68 248 0 59 0 1.28 0600 548-3 
78 FSE 22 110 0 80 248 P 59B 127 0600 5498 

79 116th 25 0 0 -40 260 0 631 021 0100 227-7 
80 1/6th 25 0 0 -4 0 260 0 68 2 021 0100 227-5 

81 FSCP 2.5 0 0 -40 260 0 628 128 0600 4658 
82 FSCP 25 0 0 260 0 689 1.28 0 600 4655 

'0 = Open, C =Closed, P= Partial 0P75032 10 

"For flight test, these data are flight run numbers 

TABLE D-1 (Concluded) 
DATA MATRIX 



SERIES VII - NASA DATA STUDY 

DATA PART/POINT 164/1 IDENT 5 FREQUENCY RANGE=6 - 12000 Hz 
THE SEGMENT START TIME WAS AT 22 11 52 O0 

SANDWIOTh= 122Hz RECORD LENGTH 100 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 clw 

06 -10 10 -30 106 00 972% -117 

1 PSIA - 69948 kPa 

(a) Probe = L3R2 
47 54 X 10-4 

47 54 x 10-6 

_11075
AMi!= 0517(0075) 

4754x10-7 PROBE WiTH MINIMUM TURBULENCE ...... ..... 

475 .108-
4754x10 

8 

II il 
Lt 

I Ii 
I It 

L I 14.L}iI 
II 

I 

il... I 
lii

-i-bfrf-11-1' 
100 101 10

2 
103 104 ins 

FREQUENCY (Hz) 

(b) Probe = L5R2 
-

47 54x 10 3 

I i I i I lot; i fi' 

I 1 1 1 111.11i'1 11 i ii i 

100 101 102 ion 104 10I 

FREQUENCY (H.) 

FIGURE D-1 
POWER SPECTRAL DENSITY PLOTS FOR
 
II= 0.6, a= -10, t 10, WAT2= 97.2%
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SERIES VII - NASA DATA STUDY 

DATA PART/POINT 164/1 IDENT 5 FREQUENCY RANGE 6-12000 Hz 

THE SEGMENT START TIME WAS AT 22 11,52 000 

BANDWIDTH= 12 2 Hz RECORD LENGTH = 10 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WATF2 CIW 

06 -10 10 -30 106 00 372% -11 7 

1PSIA = 6894 kPa 

(c) Probe = L3R3 

5 - 4
47 4x 10 

i I I 11W I fill 

H I ' " I I H ll 

lii -BIilHil IIi itH_1_I i IH0. 

, --.. I___ ,PII, .. (A , il= , I, iLi! I,18I I i­ !: 

47 54.x0-

I I ,!1118 1 1 I I I I i H i I ;ifi
4764.10 I I I 

Ir H il i I 1 li1. ii T= i x . .00161 102 103 1o4 106 
FREQUENCY (Hz)
 

S AR SI l....f~ V 'i(p2) MCaRSIA (d) Probe = LR6 

iI . 
47 54x 10-

FREQUENCY (Hz) 

1 i
 

01 WA 2 =III 

=E.00.6 RMS ( PIARMS ) 
747 

G T 
V 

A 
47 54 x10

- 7 
W WITH 

PROBE 102 103 04 10 5
 
100 101 

FREQUENCY fH4 

FIGURE D-1 (Continued) 

POWER SPECTRAL DENSITY PLOTS FOR 
MO = 0.6, c= -10, .0=10, WAT2 =97.2% 



SERIES VII - NASA DATA STUDY 

DATA PART/POINT 164/3 IDENT 6 FREQUENCY RANGE = 6-12000 Hz
 
THE SEGMENT START 1ME WAS AT 221353000
 

BANDWIDTH = 12 2 Hz RECORD LENGTH x 10 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIw 

06 -10 10 -30 10 6 00 902% -186 

1 PSIA - 6 N48 kPa 

(a) Probe =L3R2 
47 54 0­

(,.,IMS ____i 'I I I 

4 I. I I I IIt r ILI 4 FI ]'Il 

47 54x ,-7 P E WITH MINIM M TURBULENCE 

it -ull ­[I 1 H1 I' 1 f11. i i - ­
4 , ,, 4 r 

47541rl 1-11 _______ 

100 101 102 10310 105 
FREQUENCY INI 

(b,)Probe =1.5113 
14 7 5 4 - 3 

x 1 

II FL. I I I. I II I I 44 

F !1 ! I jI II I I 4_L_ 4 'I "4LI I I!14 1 .

:,,O- ili1il Iiii1 i I l~i , r,,i1I, 

M i 15 I l I II i100 IQ' 102 103 104 105 

(kPaz.24 
I 444d 358I I 4 IHIi I ISP i 

47Mx 10- 1 ill A i I 2.51 1(i4 lli i ll ill I ill 

FREQUENCY (Hz) 

FIGURE D-2 
POWER SPECTRAL DENSITY PLOTS FOR 

= 0.6, a -10, f=10, WAT2=90.2i 

10 
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SERIES VII - NASA DATA STUDY 

DATA PART/POINT 164/3 IDENT 6 FREQUENCY RANGE=6-12000 

THE SEGMENT START TIME WAS AT 22 13 53000 

BANDWIDTH I 12 2 Hz RECORD LENGTH = 10 0 SECONDS 

Hz 

MACH 

06 

ALPHA 

-10 

BETA 

10 

RHO 

-30 

DELTA3 

106 

BYPASS 

00 

WAT2 

902% 

CIW 

-186 

I PSIA - 6 8948 kPa 

(c) Probe = L8R3 

4754 x 10 
- 6 

4754x10-- --

H......I 
~ PROOEWITHMAXIMUMTURSULENCE 

Fll41I 
-

1.I 
-

I I] 
-­ ' 

I 

(A~a47 5
4 

4 

10-7
4 

1 101 1 i 
2 

I 11 

FREQUENCY (Hz 

Cd) Probe = L7R6pR (Pt 2 RI ) I l (MS11l
PROBEWITHEATR 

I i I I H i I i I 

l l ~,I , i IHill "iI I ! 

ill 

1j[~ 1Il1111 

I1 

I i 1 1 

47 54x0­ 8100 10
1 

102 103 I .Ilhi-]zI104 105 

FREQUENCY (Hz)
it1
 

FIGURE D-2 (Continued) 

POWER SPECTRAL DENSITY PLOTS FOR 
Mo0 =O.6, a= -10, j = 1O, WAT2 =90.2/ 



FLIGHT - NASA DATA STUDY 

DATA FLIGHT/RUN 421/10 IDENT 7 FREQUENCY RANGE=4- 2000 Hz
 

THE SEGMENT START TIME WAS AT 21 09 24 580
 

BANDWIDTH= 40 Hz RECORD LENGTH* 1 0 SECONDS
 

MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2 CIW 

089 -8 105 12143 (39840) 06 105 00 101 2% -8513 

1PSIA - 6 8948 kPa 

(a) Probe = L2R4 
47 541-4r -2­

t -= ~'-I+- ... ---­

4754 10- -- I' I L­51 -p 


2* .. . It_ 

4754.x10-s -r- -I 

I AkPaRMS (APSIARMS)= 0586 (0085)
 
47M- . 1 - PROBE WITH MINIMUM TURBULENCE ___ t..- .
 

__-______._-____,_.__..... a~. - I
 
I - --- -- - --- r---c----- ---- __ --_
 

4758i ' - =
0 ' 


100 101 102 103 

FREQUENCY (Hz) 

(b) Probe = L8R3 

4754- - ---- t ------

I .A_ -r ', . 

r -­4754*
5 

--. IrI..lI[.; 

-6 l 121i 

47.4 I PRMs(APSIARMS) 0834(0121) I t 

I . ... I 
47.54( 10-7 . - . .. . . . .. . .. . . ..­

2 


10 101 
 103 
FREQUENCY lHz4 

10
 

FIGURE D-3 

POWER SPECTRAL DENSITY PLOTS FOR 
M o = 0.69, a = -8.5, /3=10.5, WAT2 = 101.2% 
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FLIGHT - NASA DATA STUDY 

DATA FLIGHT/RUN 421/10 IDENT 7 FREQUENCY RANGE = 4 - 2000 Hz 

THE SEGMENT START TIME WAS AT 21 0324 550 

BANDWIDTH 4 0 Hz RECORD LENGTH = 1 0 SECONDS 

MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2 CIW 

069 -S5 105 12143(39840) - 06 105 00 1012% -8513 

1 PSIA- 6 940 kPa 

4 (c) Probe = Li R6 
4754x10 

475. . . . . I- r- ._0; . 
4 x/HZ I I 

--­ 7 x.. -5 I 

(kPa2) r ' - - - 2-­

4 7 54 SI _ __ _ _ I l t t 
x 10-- n - . -- * 

4754X10-7'- - ' ~ -. ... .. . .--- r 1 03&-RNS(PARSWITH AVERAGE TURBULENCE * r066(08)PROBE ­

102

10101 


FREQUENCY (Hz) 

(d) Probe = LSR3
4754 10-3 

-
-....ZXbi i l hZ7§i7CZ--L IilS ]: "' ,.. 

Ixl llI­

.p. .- 4 . s 11­

47(AtM 10-71 - ----- I-- . . ...- .-­

100 101 102 103
 

FREQUENCY 1Hi) 

ORIGINAL PAGE IS 

FIGURE D-3 (Continued) OF POOR QUALITY 
POWER SPECTRAL DENSITY PLOTS FOR 

Mo = 0.69, a = -8.5, f3=10.5, WAT2 = 101.2% 
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SERIES VII --NASA DATASTUDY 

DATA PART/POINT 157/7 IDENT 17 FREQUENCY RANGE =6-12000 Hz 

THESEGMENT STARTTIME WAS AT 20 10 56 000 
BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIVv 

09 -10 10 -30 106 00 702% -250 

1PSTA= 6 8948 kPa 
- 4
 

4,754x 10 (0) Probe = L4R3 

474-5- I 1liIn 
RAt)MS I IIb 

IIJil III H-I 

Jll Ill. 111tIfhI II I
 
IO 101 102 1o

3 
104 10 

FREQUENCY (Hz) 

(d)fProbe = L5R3 

1 I tt iL I _ i iIHill I I - Ht"di
 
100 1 102ill ! 1 
 Ll. 

- 4

47 !54x l .. _ __.. __,____'__;__,_,_ 

I
ill EQUHI i 

I ft, I al --LE 111 1 1-] 

t / I I i i I I I I I IIIill II ,-. 

4754.0-7l i Ii , illliIi J i i 

~~~PRWITHOSEAXU TRLEC !v 


(--, i iM0 -li0.S, ,if !10 WATIl2i=,IO.I2%-l=i~1O 

100 
 1in, 102 103 104 105
 

FREQUENCY (H.) 

FIGURE D-4 (Continued) 
POWER SPECTRAL DENSITY-PLOTS FO R 

"Mo-= 0.9, a=- 10, g7=10, WAT2-='70.2% 

LANK NOT FJU 

15 

http:WATIl2i=,IO.I2
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SERIES VII - NASA DATA STUDY 

DATA PART/POINT 157/5 IDENT 18 FREQUENCY RANGE 6-12000 H.
 

THE SEGMENT START TIME WAS AT 20 08 47 000
 
BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIw 

-10 10 -30 106 00 1063% -O 

1 PSIA - 68948 kPa 
(ay Probe =1L2R2 

47 54 10--_ _ 

47U4-10--.­

475,. x10 PROBE WITH MINIMUM TURBULC_,­

0 4 

10 101 102 103 10 105
 

i475u. 1 I II HiI i i-I Hz)i*--i I t1j;110- FREQUENCY 

10 (b) Probe= L3R347 54 
I '.....j. .. . __ __ i.....~i I....... .......


I I 1,'-.- r4111t--, 

4TS4 ,o-S - -r1 I,1 '-,________l-tllt--ttffli'Vi ;it'-ti 
-

47 5E10 ,, , 

10- 1POWER ,SECRAL DENSITY4)PLOT"FO 

-= 0.9, a -10, 10, WAT2- 106.3% 

47 

-16 



SERIES VII - NASA DATA STUDY 

DATA PART/POINT 157/5 IDENT 18 FREQUENCY RANGE = 6-12000 Hz
 

THE SEGMENT START TIME WAS AT 20 08 47 000
 
BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIw 

09 -10 10 -30 106 00 1063% -50 

IPSIA 6 8943 kPa 

- 3 
(c) Probe = L6R3 

4754x 10 

I I I I I i ll 

,, , o-! 1HHU I L_I 1 11- [ i il. II III0 1 

12 I I~ l I I II I NgHT1 

iI I t I I iI i[ 

1
1 102 103 10 105 

II, II i I] ILI 1 t1MllINn, .I111111 1 t l ll, - I,. 1 I IiI! I 1!!!1i 11i-fi!l I 
47FG5UE0-5-IMUCe 

FREQUENCY (Hzc) 

POEW STRALDFRQENSY PLOTSOR 

J 17 

47l4O, 10 A 

o 0 r -10,r 0=0,, i17 



AQUALM 

FLIGHT - NASA DATA STUDY 

DATA FLIGHT/RUN 421/14 IDENT 19 FREQUENCY RANGE = 4 - 2000 Hz
 

THE SEGMENT START TIME WAS AT 21 16 07 140
 

BANDWIDTH 4 0 Hz RECORD LENGTH = 1 0 SECONDS
 

MACH ALPHA BETA ALT - RHO OELTA3 BYPASS WAT2 CIW 

094 -89 102 13402(43970) 1 0 105 00 1071% -5000 

1 PSIA 6 89438kPa 

(a) Probe = Li R347.4X10 

, , , 7 I ,E i • WJ, i 
I 


4t54x1liff 44. _ 

H. . 

A-OEnOS - ---- ---- , 
x10lt(APSIARMS)I7S -(0.52(0 08) -­

t
475.~1Y- --­

102 103 

FREQUENCY (Hz) 
100 101 

. - ~- (b) Probe =12R3 

47 10 .- , k. 

I7.?xAM.. - 2 , -rcttcV-t- , . , c ,I 

- JCtlRMS(IPIARMS)0538 (0078) ­ r
 

PROBE WITH MINIMUM TURBULENCE --­

3 

l7410~ ________ -O Io I lO

00101 10210
 
FREQUENCY (H.)
 

FIGURE'D-6 
POWER SPECTRAL.DENSITY PLOTS FOR 

M o = 0.94, a=-8.9, P=10.2, WAT2- 107.1% 

18 
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1£NGs-

J. FLIGHT - NASA DATA STUDY 

DATA FLIGHT/RUN 421/14 [DENT 19 FREQUENCY RANGE =4 - 2000 H.
 
THE SEGMENT START TIME WAS AT 21 16 07 140
 

BANDWIDTH = 4 0 Hz RECORD LENGTH z 1 0 SECONDS
 

MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2 CW 

094 -as 102 13402 439701 10 105 00 1071G -6000 

I n IA-6 89,8 k ' 

3 (c) Probe = L5R34754x10­

~- --,. - - - I'.* . . .. . . . 

47 .4 4 - ­

47-M~x1r 4 _ -_ - - " m .. - -. t- _- 11-4_+.
_-

RMS-

-
HZ 54 


4754, 10- Akhap,,E,{ - - - f+'-- r . ...... mb!
 
10-71 . . . . . 

,7+ xQ' PSJARMSJ - 'I145(0211) £- "-. "= +J .
 
PROBE WITH MAXIMUMTuRBut.ENcE
 

-
4010 1 0 1 10 

FREQUENCY (Hz) 

"mk{ d) Probe= R- --I-------------------__... -+ - --. - -+ " - - + +LI 
47-54.1O0-7S -T 

.3 .-", l,'I, . +,-' 
- - a-T" -;: - - - :- $ ":-' 

Hz-- -- --+ - -- - - -- __-i _--=2­

- 7 1 
470 54 PROBE-WIH AVERAGE TURBU LENCE 

47Sx10J 11 
100 101 2 

10
3 

FREQUENCY (Hz 

FIGURE D-6 (Continued) 
POWER SPECTRAL DENStTY PLOTS FOR 

M0 = 0.94, 10.2, = 107.1%3==--.9, WAT2 

ORIGINAL PAGE IS 
- - "T 

0INAD PAGE ISOFT 

OF POOR QUALTY 
19 



____________________________ 

O)"SERIES VIII - NASA DATA STUDY 

Dp PART/POINT WENT FREQUENCY = 6-12000 HzDATA 206/9 42 RANGE 
THE SEGMENT START TIME WAS AT 034205000 
BANDWIDTH= 122 fz RECORD LENGTH= 100 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 

16 -4 0 -20 135 00 873% -21 8 

1 SIA 68948kP 

47 4.10- ,(a) Trobe L4R2' 

t1 P 34 I i I'll, i I II Ii-

I - i i h I. . I A lI P I I 1 .....I I J.. 

Hz f,+o I Iii I 1 , ,I I I III I I I'.!. 
I I * .2 

' 47 i1.10-71ik-mGPI~s-37(06 , J, ~~~~, 

' ' ' ' ' I ' ' + I: ' " 1 + 1i4jj +;-'7
47.S~~z~r PROBE WITH MINIMUMVTURBULENCEX--. I d 

log -o 12 3 
10

4 10' 

FREQUENCY (Hz 

(b) Probe = L6R3 -
47 54 x 

'lliI I ; 'I' i I I I i , I I 1111d 

+,7+.+;o+l !Ir.,;I I i.~l l !hI t !l + -

I i ~ Fi I + i i, -_____ 

4754.10-8~ 

74100 10, 1 104i 105_IhIRC2PaA~ s 0007 03 

FREQUENCY (Hz) 

'FIGURE D-7 
POWER'SPECTRAL DENSITY PLOTS FOR 

-a = .1,a =-4, =O, WAT2 =27:3% 

20 



SERIES Vill - NASA DATA STUDY 

C A- DATA PART/POINT 206/9 IDENT 42 FREQUENCY RANGE = 6-12000 H 
THE SEGMENT STARTTIME WAS AT 03 42 05 000 

,SANDW1OTH= 1t2 Hr RECORD LENGTH = 10 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 

1 6 -- -2, 1305 0 $73% -218 

1 PSJA- 6 8948 kPf 
(c)Probe = LOR4 

4754x 10-3
 

4741- i tiI I I i I l H T I[lihl i I I 1111 1 H 
2 H, 

47454x 101'
 

HZ,,o_ ] H l q,,, i, , i'H i~ll.. 

475,lr , <H' !Jf I !,I I11111,11ql if; ii,' 

4447 544 

475410-4-6 PROSE WITH MAXIMUMTUU-NE ' 

I M ! 1 1 ,I ,I ! ! t l l 
47S4x10r1 111111' I ___li ___ _ _ I__ .. 

100 101 102 103 104 105
 
FREQUENCY Hz) 

(d) Probe L7R6 

- -t , q l i ' I 4-,i ' S 
47,.t4 1. A 

tiT . 1, 1 1-I 1 9 

4 -,I , ,-, 4 , , ., 
,k;,-Jj , ,* I .i.!;; , , 'L!'' 

47I 54 X 1 7 R MS) 4010I) . ­

z 7 i I i I ' ' ' {' ' '' 'uj , ,,III'I47 54 Jr ~PROBE WITH AVERAGE TURSUgC ~ -­

1Q1ll'l1 I 2Q11t i II'l =Hh ) ' ' ,' 

1

100 10 0 lea 104 IDS 

FREQUENCY 4Hz) 

'FIGURE D-7 (Continued) 

"POWER SPECTRALDENSITY PLOTS'FOR 
M0 -1.6, a=-4, r-'O, WAT2= 87.3% 

21 
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SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 206/S IDENT 43 FREQUENCY RANGE =6-12000 Hz 

THE SEGMENT START TIME WAS AT 03 30 06 000 

BANDWIDTH I - H. RECORD LENGTH= 10O SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 

1 -4 a -20 135 00 969% -120 

1 PSIA- &.8948kP 

47- 10"4 (a)Probe= L8R1 

F ,111 i iii I r .ItIf 

4754. I i I , 

47S4x 3Q19 - I -, 11!2l4 !bMLI ARMS!l! I0.8 ( 2I ll il I r L , 'j _____, ,I,__ 

(k2)S;t' .I *t014 1)W 

47U.E 1-TH ..... U TUR.ULENCE LL .. . . . 

A7.St x10ll _ 11:11I ;,1111 I111 ;,. ;I' 
47.54x ,W­

100 101 102 10 
3 

104 10 
5 

() , I 'j,14 II 'i' ,FREQUENCY (Hz) , , " __; _ ____ , h 

AJpPRMSPSIRMS0,-PO. 210, 32)II•
SC74T(b)Probe 

' 

= 

* 

Y4R2 
i,r " 

I IiIIl[I I ,I.I ll , ', pI'h , I I ;= 

''
 
47 54x 1 7 

1541
 
4x10, 10 10 0 0 0 

FREQUE.NCY INZ) 

FIGURE D-13
 
POWER SPE-CTRAL DENSITY ,PLVOTSFOR
 

MO-1J6, az--4, 7=,0, WAT2 = 96.9% 

22 



SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 106/5 IDENT 43 FREQUENCY RANGE 6-12000 Hz 

THE SEGMENT START TIME WAS AT 03 30 05 000 
BANDWIOTH = 122 Hz RECORD LENGTH = 10 OSECONDS 

MACI ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 
I e -4 0 -- 2.0 1311 00 969% -12.0 

1 PSIA - 62S4Sk 

ic) Probe= L6R3 

a __47Z 4. lr 11,___ ___10-5 

di 11 I;n/AIii'pi _ _ 
= 

F-i = ; I Ii 4I * I4I.4I,4 4 J 4 1 1 4 , I l
1 

-47 54.-10 7 l I Il .bI Ii l I i i ! I I l411II 

470I~4 • 1114!I li I : IIi 1I[ --, I I 1 1 1I 

I I II 

101 io
2 

103 104 105
 

FREQUENCY (H?)
 

10 


- IS- (d) Probe = L2R4 
47.54 . 10 -

- Ii l [Il I Ii!~i, I 1 l , I~ l II,f* 

(.j7 .. . . .,,,l,,. l i , , 1 _ 

t-I 

47li4.lA10-7,s(PS;AqM.Sl-0558(ooa1ii k t.4754 x1 ?CBEWI''A'VEAGE TURSULE' 
II I I.,* I I r 

17-54i! -SI nI I:l ' 
100 101 102 103 10

4 
10 

FREQUENCY (Hz) 

FIGURE fl-S (Continued)
 
,POWER.SPECTRALDENSITYPLOTS FOR
 

II = 1.6, ==..4, =0, WAT2 = 96.9%
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___ 

FLIGHT - NASA DATA STUDY 

DATA FLIGHT/RUN 414/2 IDENT 44 FREQUENCY RANGE = 4 - 2000 Hz 

THE SEGMENT START TIME WAS AT 20 1 44 20
 

BANDWIDTH = 40 Hz RECORO LENGTH = 1 0 SECONDS
 

ALT OELTA3 BYPASS WAT2 CIW 

i7 -- 38 06 171571O58290) -23 137 00 893% -2060 
MACH ALPHA BETA RH0 

1PSIA Z48kf 

(a)Probe = L2RS 
475S4 x 0 - ----- -----­

47.54s 10n L 

-i 
-rCI j 

-
-R ihSl- "7 ( MI) . ..... 


tAT.3 1it77 PROBEWITHAVE$ACETUR#ULENCE
 

3
 
104 101 102 10 

FREQUENCY H4 

(b) Probe= LSR147S. 10 -7--

I0-1 - -TS, - - - M (AP]q , O. 

FIGURE+D-9
 
'POWER SPECTRAL DENSITY-PtLOTS'FOR
MO=1.57, a=- 3.6, g=0.6, W =---9.30/6 
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FLIGHT - NASA DATA STUDY 

DATA FLIGHT/RUN 414/2 IDENT 44 FREQUENCY RANGE 4-2000 H:
 
THESEGMENT START TIME WAS AT 2016244 20
 

-BANDWIDTH 4.0 Hz RECOR .LENQTH 1 0 SECONDS 

MACH ALPHA BETA ALT RHO DELTAS BYPASS WAT2 CIW 

157 -3.5 05 17157(529013 -23 137 00 893% -20 50 

1 PSIA - &48 kPt 

- -- () Probe = L R447..iz10 
I 

4-.54x10- ,
11. Io- I 

,D54.1 

57.il - -­
0 

_ ,­
4SX 10 t'. 1"T10 

IGO210, 
 REQUENCY (H__0
 

-75*j6-Z hilN-- -- '--- &
F'I -,-lJ


47-) 
 . . , .F . .. .. w"i... . . .. .. t L Ij 

47-.- , 10_4 . (d) Probe = L6R3 . . .-- . . . . . .
 

Iii 

-. -­ .
 

-

47 .4x 1 -" 1 

- - -'_ - : ----.. " - .. .. -- -=-.- - - flT'.-. ..... .. 

47.S4.10~- - RMS (APSIARMS) -042(o 0 _______ ____ 

4754: 1-111 
2 -

Ica lot iC -103 

FREQUEmCY (9-.T 

FIGURE 0-9 (Continued)
 
POWER SPECTRAL DENSITY PLOTS FOR
 

" = 1.57, a=-3., -43= 0.6, WAT2= 89.3%
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SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 15/S IOENT 4S FREQUENCY RANGE 6-12000 Hz 
THE SEGMENT START TIME WAS AT 020315000 

BANDWIDTH - 122 H2 RECORD LENGTH = 10 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS 

is -- 2 a -30 174 00 

1 SIA_ 6.amkP (a) Probe= LIR3 

4
7.54x 10-

IHz t 

(A.p)RMS .± A L .... . . ... 
2


FFIINYIft, 

ill 

n I lI ], 

4754.= 10-B1 
I II;lI I 

1 1:0 

i jI,' I 

II i iM ll I t It'll I .1. 

100 101 102 103 104 

FREQUENCY (Hz) 

-FIGURE D-10 
'POWER SPECTmIAL DENSITY PLOTS FOR 
M 0 = -. 8,i a=-2. 93=0, WAT2=80.5% 

WATZ CIw 

805% -250 

. .. ..I..J 

I 

TVi 

105 
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SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 15/9 IDENT 45 FREQUENCY RANGE = a-12000 Hz
 

ThE SEGMENT START TIME WAS AT 02 03 15 000
 

BANDWIDTH = 122 H RECORD LENGTH = 10 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CW 

is -2 0 -30 174 00 805% -250 

1 PIA- 6.8948 kPt 

(C) Probe = t3R4 

III M lil II 
_! 

47 154 

1 1ttil I I ,ll r i id. ,X.R Me 010310 5t ll,,I, ,HN~ 1 

lop Io, 12 1DO 14 lo5 

FREQUENCY (Hz) 

(d) Probe = LSR5 
-


47.54x 10 i 

I i I V islI ;II hAI 

.J I I I: I t .l t 

.....
 
.. ~% .(.] ~ '.1 1 

I M I I' f .1 
-LEN 

I. rAVIA - J4W. r 

-FREQUENCY ( 

FlGURFD-1 ( (Continued) 
'POWER SPECTRALDENSITY PLOTS FOR 

S1., -2, g= 0, WAT2 = 80.5%t 
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SERIESVIII - NASA DATA STUDY 

DATA PA"TT/POIhT 15/5 5DENT 46 FREQUENCY RANGE = 6.12000 Hz 

THE SEGMNT STARTTIME WAS AT 01 57 37 000 

BANDWIDTH = 12 2 Hz RECORD LENGTH 10 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WATZ CIV 
18 -2 0 -3.0 174 00 91 0% -176 

1 PSA 6 8343 kP3 

(a) Probe= L6R2 
47 54x 10-6, 

47554 II i 1 .,i-'I i I I.; 

- f 1 1 4 1 1' 1 1J1 lti l I ! i i III .II 
2,I r .h h li r l , r tip i _ ,. 

(2)M 4 ........ 	 *] __J. H, .._
 
[ 	I IjjIj I I' Ii I I IiiJl i , i j [ ; [ 

11I111r I iii475~1loo I I hlc 103 1Ii4,..sj!Ii i I
 

miW x ia____
 
I 

'REQUENCY (Hzi 

(b) Probe =LBR3 

-] 

I , , . 'III ' 	 ' ] If 

I 

47 54.10-8[ i~ [ I ! II' , I h l Ie l] e
 

H ~ Ij I i 	 , 

M' =11.8 ,a l 5 , = 'AT21.0/0'n 

47 54xc10-- ' ' nA MS 0.17 (._l).­

4754xI0 ~ I 1iIII"il~;iii~I 	 IF' 
100 	 ioa0213 0 105 

FIGURE D-11 
POWE=R SPECTRAL DENSITY PLOTS FOR 
MO= ., a= -2, 3±= 0, WATQ = 91.0% 
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-176 

SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 15/5 -IDENT 46 FREQUENCY RANGE 612000 HZ 
THE SEGMENT START iME WAS AT 01-5737000 
BANDWIDTH= 122,H, RECORD LENGTH= 100 SECONDS 

MACH ALPHA BETA RHO DELT3 BYPASS WAT2 C W 
1.- -2 0 -3.0 - 174 00 910% 

1PSlA 	 &6840 IkPa 

(c) Probe = L2R4 

I 
1 I l Fi

1W; I i i I II 

7 I 


-47.54. x10rs1 Fi 

14 	
, 

Ii i H i X , 

.~ 0 PROBE WIAVAETRUEC 

Ib 'tiiis - I I I kitlt,
I I *elI i e i 

I ] ,) 
t ' , ', 

7 tJl47S4x1 i~ 1;1iJ lili ,] l i I 	 Hilll 
H. 

100 101 	 t03102 	 1l410 
FREQUENCY [H.) 

c, ty 	 (dI) Probe =LSR447 54,c Ir __-,_____, __--__---­

4.54 x 1 _ I i ,!I i ", 	 I ,1 i 	 , 1 1 22 

-- nRos WITHMINIAMU TURBULENCE ,,
S ICi i R M'A r' ') !, i 2 In h U' 

IUD101 	 102 10
3 

104 105
 
FREQUENCY IHz) 

FIGURED-i 1 (Continued) 
POWER SPECTRALflENSTY PLOTS FOR 

M 0 =i.a., ax=,2 0=, WAT2S1.0% 
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MACH 

176 

FLIGHT - NASA DATA STUDY 

DATA FLIGHT/RUN 415/1 IDENT 47 FREQUENCYRANGE t 4 1000 H 

THE SEGMENT START TIME WAS AT 2021l "40 

BANDWIDTH = 4 0 H. RECORD LENGTH 11 0 SECONDS 

ALPHA BETA ALT a"O QELTAz BYPASS 

-26 O5 17S44 (54SM) -22 1i7 *00 

WAT2 
807% 

CIW 

-25000 

1 MA - &80B4, kft 

4t.54. ila 

{a),Pmobe-= L4R6 
( o-sER 

RM_(FS-RM-0A6 *) 1 

Ii,, il lI ,/ ,______ , "-___'-____ 1;--,jZF _ 

x1 F -­ "PROBE10 VATH AVERAGE TURBULENCE2IQ 102ID 

-It 5411 ,t o 

FREQUENCY CH4] 

47.S4t 
6 

7-A 

- (b) Probe 

13"*".kftR~StASARMS)OAU(20I4I?) 

L7R3 

' r. I 

47-.5 10 
" 

- •-­

iPnmmc (Ho) 

"FIGURE]3-12
POWER SPECTRALDENSITY PLOTS FOR 

'Mo =1.-76, &-=-2.6, -p=*o.s,--WAT2 - =- 80.7% 
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MACH 

178 

FLIGHT - NASA DATA STUDY 

DATA FLIGHT/RUN 415/1 IDENT 47 FREQUENCY RANGE 4- 2000 H. 

THE SEGMENT START TIME WAS AT 20 21 46 850 

BANDWIDTH = 4 0 H. RECORD LENGTH = 1 0 SECONDS 

ALPHA BETA ALT RHO DELTA3 BYPASS 

-2. 0.5 178481588501 -22 167 00 

WAI2 

807% 

CIVV 

-25 000 

I PSJAS=fldSkIc 

{c) Probe= LSRl 

Qj', 

30-­ --- -- - - -

47.54* 10.,____7, __ _ _____________ _ _ I 

I-'5 

10-2 

-

FREQUENCY (H.) 

(d) Probe = -.sR3 

- -o- ---

'' ,"5' 

*- -: -­ ....
* P'RMS iAPSIARMSI 01104 (016M1 ' s.I 

IfI 

=.. I 

-­ ".-­

...­

475. 10I •.1 

vI 

FREQUENCY (Hz) 

FIGURE -D-12(Continued) 

POWER SPECTRAL DENSITY PLOTS FOR(Mo = 1.f_, a = -2.6, POX., WAT2 =80.7% 
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4 FSCP - NASA DATA STUDY 

DATA PART/POINT 353/15 DENT 48 FREQUENCY RANGE=4-2024iz
 

' THE SEGMENT START TIME WAS AT C04201 000
o( 

.1 SBANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

O MACH ALPHA SETA RHO DELTA3 BYPASS WAT2 ClW 

is -2 0 -30 187 00 75 1% -250 

1 PSIA -S.48 kPz 

(a)Probe LSRI 
-54.10­

47 M.''''x I- s 

60 10,1210----3- -i 
2 

_ _ 10-6. __4I 

I I I IH I I I I 

,- ,17 , -. 1 I )Ij')! --- IIW' [l 

ProbeIMUM 3E
4754x 1W (b Rt 0I1R 10nI 0I41fl .... 

-Ii t I I- I I : '. .
54 1,-7l, ,47 i . 

FR EQUENCY 1Hz) 

FRE'DC 1H3
 

.o iiiI4 i ksR s(P IR s! O I(a7 I IIh! ,ll ' IlY ', 
h32___I_____ I I I i 1i __1_.)

I i i l 1 , III1 III J iI 

II I 1Ii1 II , I ' - - Ii1' I : " : 

7 4
4 5 z 10 

MolZ atmt,2 A=O WAT=7.1 

FREQUENC'Y IHzt 

F1GIJRED-1 3 
POWEWSPEC ALDENSITYPL0T3 FOR 

- MO---S, a=:-2, $='O, WAT2 ='75.1% 
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FSCP - NASA DATA STUDY 

DATA PART/POINT 353/15 IDENT 48 FREQUENCY RANGEn=,4-2024 H.
 

THE SEGMENT STARTTIME WAS AT 00 42 01 000
 

BANDWIDTH - .D H. JWCORD LX.NGTH = 13.0 SECONDS
 

MACH ALPHA BETA RHO DELTAS BYPASS WAT2 CIW 

-30 187 00 751% -2501.3 -2 0 

1 PSIA -. S4S kPa 

(c)Probe- L6R4 

47 54. 10-54 1-T --- -- ­

1 1'Am ' 

Ii ,tLI il lU'474r DAA UETINALo. ,o-, ti hilt' 
ii IF 

. I I I L J I Ilji* 

I I I I t t PROBE WITH MINIMUMTURBULZ"CE 2.lL., - -  ­fRMS (PSIARMS v0 171o l--0-17)i, ­
4 1 I 11 .1 1 1 , 1 1 F ,2 '1 

I " ~~ (0 --

100 101 102 103 104 HIS 

FREQUENCY (Hz) 

(d) Probe= LZR6 

|* ,1, :I,_*-:iti I 
________-F 

5 1 ,,11 tI ipI; I,11 
711l 1 L Ib I"LIi 

_V754.cr ______ ,______,II- I I ll, H'I~r ~I JIF I I 

47 54. 10"- --- --- -- . . .
 

47IxQ li llIt~PRMSI BPSIARMS-S3J4(D0O2J) I i! LI Wll [ I I t 
8PROBE WITH AVERAGE TURBULENCE ..-- ___-- ­

______ ____--j1_.117 

Ml 1 1 ,t1 1111lll,141r
8

47n54 x10--3 -

FREQUENCY (Hz) 

FIGURE D-13 -(Continued)
 
POWER SPECTRAL.fENSITY' PLOTS'FOR
 
MO = 1.8, a= -2, 0= 0, WAT2-=75.1%
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FSCP - NASA DATA STUDY 

DATA PART/POINT 353/5 IDENT 49 FREQUENCY RANGE r4 - 2C24 H% 

THE SEGMENT START TIME WAS AT 002721 000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTAS BYPASS WAT c0W 

18 -2 0 -30 187 00 822% -250 

1 PSIA - 68948 kPa 

(a) Probe: LSR1 
4 3754x III 

2
 

Hzi' I I fil II I I 11­

,I I i i I I i I 

' i- L__ .i I I _!1 _I___t _l I ' i l .I______ ,,i 

47140 

c__n. .i " ' I --­.. 

, I I If II I I ,!I II 1 .1 I ffFT1 I '1, I ll* 
lo- 10 

2 10 Ii, i o 
FREQUENCY (114

2 I 1 L"LI I I , ILL I - i 

47 1 -~ '-.-R. -- --- A_______ UR__U____ E -- I i---- 3_ _ r1.1 

, = 15R347.54. 10-3 ,= (b) Probe ,. i r 

,.-,I I !l IH I . I i',lllil i l ii IiWl i' i i i li
 

47 54 .lt 1 0 i
' , "I ,, , ,i,,, I, F II L',I ' ' , ;,, p I- 'h' 

1 1 I{ i m -, I - ,iH i lli 

PDATA UESTIOA5LE 
-


4754. 10 6 ==z LI 

PROBE WITH MINIMUM TURBULENCE I ,[iL I I I, ' I 
475I i lMI iAM h0!E,3III inlll I I I 

11 0101 1 1 11ilO14 

FREOUENCY (HZ) 

FIGURED-1 4
 
POWER SPECTRAL DENSITY PLOTS FOR
 
M. =i.8, a=-2, 0, WAT2 =82.2% 
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2  

FSCP - NASA DATA STUDY 

DATA PART/POINT 353/5 IDENT. 49 FREQUENCY RANGE= 4 - 2024 Hz 

THE SEGMENT START TIME WAS AT 002721 000
 

BANDWIDTH. 79Hz RECORD LENGTH = 13 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 C3W 

1.8 -2 0 -30 187 00 822% -250 

1 PSIA - 6.9,4 hi' 

(c) 'Probe L5 
47 64x 10-6 

R_ ____I I I I III 

' i ] , , , r i i i i ,Him , ilI i i I I 
S 11i 

111111I l[ ii I I 

4754x10- 7 PROSE WITH AVERAGE T ULENCEi JI l I ll t, itj i I I] ' 

I.11 ! r lI I* I I 

.4. Ik0 :I i!Ii~I lTTTI I I :ijt.i.JU I d._ 

3 
10001 102 10 1o4 IDS 

FREQUENCY (f't 

(d) Probe LSR3 
47.54x ­

7, r7. .i1 . , 

I ' 
I I 11111 I I lII I I [I'!l I I I 

47 M~ 10"-

I I I I I iI It I l 

;II' t] i ~F'I. I I . ily I I i IIjI .. 

47 U x I,-ll 9 IllI0-1 

101 i0!II.,0 1"2 ,05 
FREQUENCY (, 

FIGURE D-14 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 

Mo =1.8, a=-2, =, WAT2 = 82.2% 

35 



FSCP - NASA DATA STUDY 

DATA PART/POINT 3S3/12 IDENT 50 FREQUENCY RANGE = 4 - 2024 Hz 

THE S9GMENT START TIME WAS AT 00 3a 18 000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 

i8 -2 0 -30 187 00 854% --233 

1 PSIA - 6 8948 kPa 

(a) Probe = L7R2 

JiL.j. 4.. 
_ _; ni, !' '__; - -- , - ' - I 

_.- I_ 'r IIn iTIi 

(A.. ...F:I I I I I F - r ,, 

( ) I( P l"n-- - L 

47 54 ITN. IMENCE . ... 

I ]i lll I I lII ' I 1] - , ' f t ! 'l 


47X4 l ______

FREQUENCY (Hz)
 

4b) Probe = L R= 

36 I l!I II _' 

1;d l47 1074 1101 11 1 io 

-- __ -, -- ---___ %, I , ,P _- _,_.---" , -­-.. 

-z III~hr , tI hliq I j J~ 1, 1,1 , I_ .,tLu 

!!=-R Ii o _!'_ I *!,a ...,, 'lll 
47-.S x i0

-
___ ."_________________________ 

!I I.I~ I .. t...J I tll)l I 1)11111 I I,, I I ,1 

, ,-x I I Iihl ! 1 Ii I I [l I l ! i I , !ii Ii1! 

FRtQUENCY (Hz*) 

FIGURE fl-l5 

POWER SPECTRAL DENSITY PICTS FOR 
M = 1.8, at=....2, j3= 0, WAT2 = 85.4%O
 

36 



47 

FSCP - NASA DATA STUDY 

DATA PART/POINT 353/12 DeaNT 50 FREQUENCY RANGE 4 - 2024 Hz
 

THE SEGMENT START TIME WAS AT 003818 000
 

BANDWIDTH = 79Hz RECORD LENGTH = 13 0 SECONDS
 

MACH ALPHA BETA RHO DELTAS BYPASS WATZ ciW
 

18 -2 0 -3.0 18.7 0O 854% -239
 

I PSIA B894 k 

(c) Probe= L6R4 

-

47"54 x 10 

IHI jill I ' ;Iliill
 
H2
 

,,.2) ___ _ _ , 5,_,.,:,,,o ,;:'.:. _ __ o 111.te 

H il I 1 1-ll 

I ti~t!1,,kPaRMS(AnPIARMS)PROBE WiTH MINIMUM TURBULENCE [! . i=0110 10016:1 

It ,IIIlIMS)0 
,
100 10 1 05o 1 

FREQUENCY (Hz) 

- (d) Probe = L2RS5 
47 54 X 10 

[ I ] "' I JMI I __________ , __ilJ 'lj * _. _
 

47 54X 10--. 11 'r' ... ! J 

, __ _ __ _ __ _ _ _ _ _ I ,. k_ _ - ._ . 

FREQUENCY ft)* 

FIGURE D-15 (Continued) 
POWER SPECTRAL DENSITY PL T$ FOR
 

=
Me 14, a= -2, g=0, WAT2=85.4%
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FSE - NASA DATA STUDY 

DATA PART/OINT 523/2 IDENT 51 FREQUENCY RANGE = 4- 2024 Hz 

THE SEGMENTSTARTTIME WAS AT 024527000 
BANDWIDTH = 79 H. RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BlA RHO DELTAS BYPASS WAT2 CIv 
1 -2 0 -29 186 00 806% -250 

I PSIA - 6 8948 kP* 

- 3 
(a) Probe = L7R2 

47.54 X 10 

- -, l lii !I lt II Iii 11111 I ] l l 

2 

Hz I I I i i l I N i k i I i iiii i I i i 

I], ll I 1 l l ,L ] h It11.1111IRI 
* iMit
.2) '% II N ii( I] ____ l I ! I 

PROSEWITHMAXIMUMTRBULENCE i I 

' I ' li I , I. .. i.i I llji I Il i i i Iii! 

I0 
3 5
 

101 102 10 104 10
 

FREQUENCY (Hz 

(b) Probe = L5R3
 
4754x I0
 

i I 1I 

t ill'110"6( 47.S2)S4x1 -1 1 i I i !, 1 -s 111 1111 1 ! 1illl 

1 ___i_I Iii I 12 I I i I 1 ,1 , 1 1 i 

FREQUENCY (Hz) 

FIGURE D-1 6 

POWER SPECTRAL DENSITY PLOTS FORM,= .8,( =-2, ,=0, WAT2= 80.6% 
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FSE - NASA DATA STUDY 

DATA PART/POINT 523/2 IDENT 51 FREQUENCY RANGE 4 - 2024 Hz 
THE SEGMENT START TIME WAS AT 02452740O0 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS 

is -2 -29 ISE 00 

1 PIA -G.8348kht 

(c) Probe = L8R3 
- 347 54. 10
 

* 1H I H 11 IF I 1 111
475 .1-

It"-'iii 

Il 1 1 I I III1111 1'111111 


4 7 

54x 10-


I liii I 1111
I 1 1 i 


I ll I I I ' 


47 54.c 1i­

0 1
lO 1o 102 1o0 104 

F119GUENCY(H.) 

47 4-
i7 ' i i II(d) Probe =L3R4_ ,__]i _ _ !!h 


4754x.0 

-
M F-P i Fl i2,1 I , , I llF' Il I~ i i ... 2 l lt
47.4 10 


F4.7 I40- i I 11111 N IJ1U111 i 


L2 I I I till;.. I 1 1R S.I h I', I1I., 


1R 'S 6i ( lw. 1 12. 1 11i i

475'I.:S(4 

47 54x 10 
- 6 

PROBE WITH AVERAGE TJRBULENCE
 

I I I !iI'ii IH NiL !iiN 


10 0, 102 103 104 

F FREQUENCY({')
 

FIGURE D-1 6 (Continued)
 
POWER SPECTRAL DENSITY PLOTS FOR
 

=Mo = 1.8, a = -2, 0, WAT2 = 80.% 

WAT2 CIVV 
s0 6% -260 

1 i 1
 

' 

11111!11 

11111TIr j i
 

IIII
 

106
 

'
 t l 

I Jl ii'ii
 

i i
 

I TI1, 

F 

I I
 

105
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-250 

FSE - NASA DATA STUDY 

DATA PART/pOINT 525/4 IOENT 52 FREQUENCY RANGE = 4 - 2024 H. 

THE SEGMENT START IME WAS AT 03 18 32 000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTAS BYPASS WATZ CIW 
1 -2 a -29 186 00 798% 

1 PfIA - 6.SIS k 

(a) Probe = L7R2 

F ] I C ...-....--- -

11111,I I lI, I I I ii l I . _ 

47 40 1 
-

__I,_L 
----.. 

_ 
-- - --- - -ir ,r- -­ h­

! I I1 I1 I ill i I j I., 

47 54xl*10-5 I Ii ! 11 I',., i ,IFFAk L 

(14 /2) j l hi l I r 111I! I i , [11 j;,j, I ,: I , I _ 

S I IiRNSLPIA MSI MEJS113 Jill, 
5.0- PROBE WITH MAXIMT ---- -IRA I--- - --

I rr rr L'm_ JLz:! I, '-'rziL .. . 'IJJ,r '_ 
I l Ii i l'P I il ii,' . i J l } j : . 

I 

100 101 102 103 104 ics 
FREQUENCY (H) 

(b) Probe= L5R3 

xl l I 11,1, I I jjIIP. 0DATA.. QUESTIONABL -E 

T ---­

,e , 11 ', , ' . . ____: .. _ . L 
2' 

I * IIT FF;h!flIIIjJ t LJ_ !L.. 

S I I I 1, * 1 111. 1 ' 

4 1 -7. I 'FJPaRMSAPSAMS 0193 0 028) iI ""hh~~~PROBE WITH MINIMUM TURBULENCE ____ 

A7I1~ i I '11 I 1ll02 II I1 i 65 

FREQUENCY (Hz1 

FIGURE D-17 
POWER SPECTRAL DENSITY PLOTS FOR 
Mo = 1.8, a=-2, 0=0, WAT2=79.8% 
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cit oo P - NASA DATA STUDY 

DATA PART/POINT 525/4 TDENT 52 FREQUENCY RANGE 4-2024
 

THE SEGMENT START TIME WAS AT 031832000
 

BANDWIDTH = 7 9M. RECORD LENGTH = 13 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CVV 

i 3-2 0 -29 185 00 798% -250 

1 PSIA - 6.89U4kP 

fc) Probe L8R3 
-

47 54 x I0 -

I 1,1,1 II t I I ]m[,1 I Ii 

HZ Hz 
I FF11111 I 1 1!1111 I ." i *.-

* 
. I . ,. ,, ,1 ,IN ''Iilf I 

Wt2JRMS ,I , I , i e i4754 1I I:TI 11:1!___ 

47 .10-71 .j 

100 101 102 103 104 105
 

FREQUE'NCY (H.) 

(d) Probe 1.4116 
- 4 

47-54 10 I I=='T*i-*i "i.,- IT, l Ili i i I I IF 1,,I . IhLi , .!' 

I 1 ,,',,iiir z - 11 111iIIl III 'i!III, I ]j .t] rTS FFIJ4.!05iI.08L 

- 7
4754.10 PROBE WITH AVERAGE TURBUSN-' ' _-L 

100 101 102 103 104 105
 

FREQUENCY (Hz) 

(k~a) _________filT~ IiI ' r'' , ~ 1 

FIGURE D-17 (Continued) 

POWER SPECTRAL DENSITY PLOTS FOR 
=Mo 1.8, -2, 0, WAT2 = 79.8% 



FLIGHT - NASA DATA STUDY 

DATA PUGHT/RUN 416/1 IDENT 53 FREQUENCY RANGE = 4 - 2000 Hz 

THE SEGMENT START TIME WAS AT 150918400 

BANDWIDTH= 40Hz RECORD LENGTH = 1 0 SECONDS 

ALT- RHO ODLTA3 BYPASS WAT2 CIw
MACH ALPHA BETA 

182 00 789% -25000
181 -23 0.2 17511(57450 -28 

I PSIA S .8048kPm 

(a) Probe = Li R3 
47-54 x 10--S -. . . . . - ­

-

.. . -- -+.. ,'l+
'"CR- - . . .. . .-.. .Z -' T~~: 

-.. --­kctcrfl' . .. .-- . '- .... _r-'-
r L!"++; . ... .. -c4---I" - -- -- + ---- ". --- -' 

H_ 

_OM....
(7) 

,
.- -- h.-. - ; "xlri - + ;, 

CS4x1D0______ 
Ioo 101 10203
 

FREQUENCY (Hz)
 

(b)Probe L4R2 

--

.10 

47 

47.5-4 10 71 
 . ..... . . 

-- -_-+ . . 
. .. - , • ______ z l-- r 

-
j...Z.... . --C I 
uw.AMSE 

4 x 10-7lop . . ... 12 - 10 

FIGURE D-18 
POWER SPECTRAL DENSITY PLOTS FOR 

- = 1.81, a=-2.3, gA=0.2, WAT2 = 8.9% 
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FLIGHT - NASA DATA STUDY 

DATA FUGHT/RUN 416/1 IDENT 53 FREQUENCY RANGE=4- 2000 Hz
 

THE SEGMENT START TIME WAS AT 16 09 18 400
 

BANDWIDTH 4 0 Hz RECORD LENGTH = 1 0 SECONDS
 

MACH ALPHA BETA ALT RHO DELTAS BYPASS WAT2 CIVW 

181 -23 02 17511(57460 -28 182 00 789% -25000 

1 PSIA SSS,40 kPa 

(c) Probe LSR2 
-- - .. __________ _..47 S4x 10­ 1 

-Win... -.--. .,--- -t-:- -------­

_ ,.. . . .- ---- - - , j __q ___ 

--I .SiAPSIARmS) =0 2(0.0.7) ­.k.. . .
 

100 10 0 
+,__ =:_: - - -+- FREQUENCY+-_-=(H.) -- =-= =.' :­

liz:-. :. ..- --- - ---- - --- .E
: +- - i l :_-A ­

3

47 x10 .. (d) Probe= 1.LR2 

-< - ... -: ..- .. . .. I . . . - . I . 

4 ,S4z1-I -..-

PROBE WITH MAXIMUM TURBULENCE .. 

4 7 -7 -. x 10 1 ----­
l
0 101 102 103
 

FREQUENCY (H.) 

FIGURE D-18 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 

.. = 1.81, a = -2.3, =0.2, WAT2 = 7.,9 
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FSCP - NASA DATA STUDY 

DATA PART/POINT 355/8 IDENT 54 FREQUENCY RANGE 4 - 2024 

THE SEGMENT START TIME WAS AT 01 4003000 

BANDWIDTH= 79H. RECORD LENGTH 13 0 SECONDS 

MACH ALPHA BETA RHO DELTAS BYPASS WAT2 cIW 
18 4 0 25 187 00 799% -250 

1 PSIA - 6 8948 kP. 

(a) Probe =LR3 
47 54x 10<______________________ __ -

J 4 ' , , ilh ', - - T- - -- ' I 

LJ4L 
47U 4 0-13 - [ I I,0 l1 l, ,11 Ii,,i I , 'llx 'iSl(AJPSIll, 

, =ii] T 
HAPQI I I tI 

0 10 , 112 3 i las 

:-" '~~~-------------,-,----,--- ----£ [------,F"Z -zTc '-( _.2) --­

7 5 
4 4x 10 ' PROBE WITH MAXIMUM TURBULENCEJ - - -­

47 54.i10- *!II! IiiI-~tI ____ 

' I I1'0ll47.54X iI 

FREQUENCY (Hz) 

(b) Probe = LSR3 

47 54 . 10- _ 1 _ 0--3ft__ _ _ 

.. J... .i' l I I * I I 119 II VlltT I ~ l , i . 

i 111 L fi2 I ' i '' 4= I'i*,-V-i 

7 i5i4 iil0 i i I I iiLtLll t Ii 

HliIi 

I 
I III __ __ teLJ._ __ __•_ 

i 

100 I 10,IkPRMS 'X.M102 3 1 03 .-. H 10f _0 

io2 I io i 0[ 

FREQU.JENCY (H.1 

FIGURE D-19 
POWER SPECTRAL DENSITY PLOTS FOR 
M= 1.8, a=4, (3=0, WAT2 = 79.9% 
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FSCP - NASA DATA STUDY 

DATA PART/POINT 355/8 IDENT 54 FREQUENCY RANGE =4 - 2024 

THE SEGMENT START TIME WAS AT 01 40 03 OO 
BANOWITH = 73 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTAS BYPASS WAT2 CIVV 
1s 4 0 25 187 00 799% -250 

1PSIA 6.848 kPt 

(c) Probe = L6R4
 
47 54x 10____
 

itI pI -.-­

i ' 'liii ill i liil Iiiil , i 1 1 iI l I ! , 1 l ! l 
47 - 5

.54x 10 

(At m i H I 1 i i IH I [ l ; 1 1 1H I I L 

F4tTIE1 li i II IT- DATA QUES"IONABE 

5
47 4x r __ 

_ !I I iII, RMS APSIARMS) 0 1100(Ui 1
 
47S 1 IlITIll! ,ill,,
 

IGO 101 1o2 114D_- . 

FREQUENCY (Hz) 

(d) Probe = L2R5 

X754.x 10-6 

I 11111,,1W I:ir j ! It, I ,. 
' iII h ,uJ 'lii I I' 

i _ __ _ __ _ __ 1 ; I 

4754.1-irLhMS4 1 4=-4 (k~ 111 1__ 
PROBE WITH AVERAGE TURBULENCE -

I, IH. 

100 101 102 13 0 I 
FREQUENCY M4Z 

FIGURE D-19 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 

Mo= 1.8, a=4, 0=0, WAT2 =79.9% 
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FSE - NASA DATA STUDY
 

9 DATA PART/PO NT 5Z8/2 DENT 5 FRQUENCY RANGE 

THE SEGENT STARTYME WAS AT 03 40 36000 

BANDWIDTH . 7 9 H. RECORD LENGTH - 13 0 SECONDS 

4 -2024 

MACH 

1 

ALPHA 

4 

BETA 

0 

RHO 

25 

DELTA3 
187 

SYPASS 
00 

WAT2 
B0% 

ClW 

-250 

1 PSIA 6*5848 kPa 

4tSx 10 
-

5 
(a) Probe = L7R1 

Al ! I i l ' Ii' , 
4 If I 1 1 M i ll i 

(I - -UiIRIS I 1 
4 7 5 4 x 1 3 -- PR0 BF WIT H MIN IMUM T J P B UL ENC E - . -_. . ' _ _= .. ' 

II i11.~i.... 1...i.1 iii. i i Ij~ II47 54X 111-6i II__Hilli 1 , L, , l i - r 

10 o la, 1 o2 1041 o3 105 

FREQUENCY (Hz) 

(b) Probe = L8R3 
47 54x 10 --- -A . 

IiI I 'Pt ' W ' 

5
47 54 xI I 8 

I .............% 

tI il I t! lll till, I ______ , -____L_ 
tp 2 l l.l ! . lR, I iIM 

I~ ~~~~~~~~~ i~t$i: ....I'~ 

. . ,__ 'I ii I IIl I I II 
II, 

I 
l 

_ __ _ 

I 
'! 

I 
i 
. , , . 

47131 10-1 
PS." 02 

$MOUJ'ENCYl (N
4:7 54.x 10-8wil 

FRZQLRCy {H ) 

FIGURE D-20 
POWER SPECTRAL DENSITY PLOTS FOR 

MO = 1.8, a=4, =0, WAT2 = 80.8% 
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FSE -NASA DATA STUDYvd 

DAT:-A PART/POINT 528/2 IDENT 55 FREQUENCY RANGE-= 4 -2024
,~#> THE SEGMENT START TIME WAS AT 034036 000 

BANDWIDTH = 7 9 H. RECORD LENGTH 130 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 C1W 

0 25 187 00 808% -2501 4 

1PSIA n 689,3kP 
(c) Probe L2R5 

47.54.x l"a 

47i 10l I TlI 1 F i iF I i__--11 
I IJ i - ! -,[, , I I ti, 

(t2 RMS I IM 

It(iLhRMS1_)IAFM. 4. (0 DI) Hi: -" 

I I
47M10-

7 -PROBE WITH AVERAGE TURBULENCE= 

4754.10-4 I i i I ] I 

2 

100 101 10 103 a4 105
 

FREQUENCY (HzI 

(d) Probe = L6R6 

'1 \I '. I I I i ,l,ll I XI I li I i IJ 

lihHz 

5 10-6 I j 1IakPRMS ASIARMS) 1(0 I j i ; IMI(0 
475K WITH M"XMMURUEC LZFir~PROBE 

2
100 IG i "II 1 _04 ll 

FIGURE D-20 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR
 
M, 1.S 4=4, 0, WAT2 =80.8%
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FSE- NASA DATA STUDY 

DATA PA 
0
T/POINT 529/4 DENT 56 FREQUENCY RANGE=4-2024Hz
 

THE SESMENT START TIME WAS AT 042648OO
 

BANDWIDTH = 73 Hz RECORD LENGTH m 13 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIvv 
1 4 0 25 187 00 797% -250 

1PSA - 6.S948 kPa 

(a) Probe= L6R3 

47 5. 10-8 I!I i I IllJ]IF Y .Till AT, I Q - " ,Ti 
Hz I I' I i~ 'I I H I II' I--

WITH MIIUMUBLNE475E4.10 FFIPOBE 

I I I I F I F I 

1 -

4754 x h 3 4 

log 101 10 10 IG 105 
FREQUENCY (HzI 

(bi Probe = L7R3 
4754x 10 

t I' 

-

4754x 10 , ______ _ Will- t , ,1___ t - ­

kh I Ff , I -I d i
07I:IiI0' 1 I ii' 1 ' : 

IL-1 

ir
 

-

47. ion i 

FRECUENCY (Hz) 

FIGURE D-21
 
POWER SPECTRAL DENSITY PLOTS FOR
 
Mo = 1.8, ax= 4, /3=0, WAT2 = 79.7%
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FSE- NASA DATA STUDY
 

DATA PART/POINT 529/4 IENT 56 FREQUENCy RANGE 4 . 2024 Hz
 

THE SEGMENT START TIME WAS AT 04 25 48 000
 

BANDWIDTH = 73Hz RECORO LENGTH = 13 0 SECONDS
 

MACH ALPHA BETA RHO OELTA3 BYPASS WAT2 cw 

1 4 0 25 187 00 797% -250
 

I PSIA - 6 S4SkFl 

3 (c)Probe L7R4
 
47 54 x 110 , 1 11. , 


TtK lFTF-f ~h I I l, lil h- -T-7fIl] i 7t 
III I ii I 

4754,z1CF I l I ,. Il, Ii I' , , , 

" I ill l&451 ll},lil !wi iI ;T11Th7!TT 

47-54106 PRO8WIT MAXIMU TUBLEC dI Ill ~ I ! ''' I ,I i,'=+__._jlbI ,Ili,,I 

II l Il~ I ' l l lI i i lI' 1 I i hi L , h 

I I i,, ! I '' .1, 1 ]1I F I I 
3 

100 101 102 10 104 105 

FREQUENCY (Hz 

(d)Probe= L2R 

11 -li priII i' 

47 54.x10-5 11 i 

.m- : I ' i - I' .I ' .......... j~

Hz I I I fI I If l
 
47.54 x - T t I..... 1 

_0 is' _ _ 1 

PROBE WITH AVERAGETURBULENCE l --

M ,0=1.8, a4, ', WAT2 =79.7% 
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SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 249/5 IDENT 60 FREQUENCY RANGE = 6-12000 Hz 

THE SEGMENT STARTTiME WAS AT 06 1559000 

BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIw 

22 -2 0 -40 250 0774(1200) 8650% -250 

I PSIA = 6 048 kPa 

(a) Probe = LR3 
4754,. 10-1 

I I I I I I IIII I I I i ''IH1I illI I 

H. I ll . I J 

HzI Ii I ill I W I iIIi I _ i I U i __ 

1 ii~iF llili ill' ,t i '" I 
11 AkN MB JSJARMS 07B 01'14)11 '1 ,.;,' , tl 

47,4,,,I,, 
4o0 1a1 102 10. 104 10, 

FREQUENCY (H1 

47 54 10-1(b) Probe = L32R4 

I 'I ilIl i i lii I I i1ll1 i IIi II i iI 

4754.X10" .. 1!9 ' 

.~2) iIr 
4734. ,,,7

T 
PROBE WITH MINIU TUBLNE _________ 

l'1 1 1' j 1 !J'iill I H 

100 101 10
2 

10 4 0 
FREQUECY (H.l 

FIGURE D-22 
POWER SPECTRAL DENSITY PLOTS FOR 
M 0 =2.2, a=-, 03=0, WAT2=65.cO% 
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SERIES VIII - NASA DATA STUDY 

DATA PART/POtNT 249/6 IDENT d0 FREQUENCY RANGE = 812000 Hz 

THE SEGMENT START TIME WAS AT 08 1E590 OO 

SANOWIOTH = 12 2 Hz RECORD LENGTH = i0 a SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS 

22 -2 0 -40 250 0774 (120 0) 

1 PSIA - S 84,8 kPi 

(c Prbbe = Li R5 
47.4 x 10 

-
, 

WAT2 
650% 

CIVV 
-250 

I II1 I I 1 . 
IT 

1 111111iI1 
ifil; i L i I I i' 

,iI 

:..,<,_°IM (APSlilLllli aligad llilI" ~i !i li l 

( RM 

4754x1r 

i-I I I 

PROSEEWITH MAXIMUM TURBULENCE 

1,1I Ij : 

47 54. 1r-

H. 

47E4.10-_7 

I, I 

(d) ProeI L1886 

I ' I i II i l 

PR!,,I T,, E,,! RB, El C d 

if 

II l I: i~l I II Iii t 
PROEWITH AVA G TUJRBU1LENCEIE, 

I I I, 

I I. , 

I I, 

... I.1 I i 
p II li 

_ 

, 

' 

, 

_1 

. .,-, 

,~ 
1,1 

. 

I j , IC Ii 

100 101 iO
2 

FREQUENCY (Hz) 

103 104 10 
5 

FIGURE D-22 (Continued) 

POWER SPECTRAL DENSITY PLOTS FOR 
Ma = -Z a = -2, 00, WAT2=6 0 , 

51 



_ _ 

SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 249/9 IDENT 61 FREQUENCY RANGE 6.12000 Hz 

THE SEGMENT START TIME WAS AT 0621 10000
 
BANOWIOTH = 122 Hz RECORO LENGTH. 100 SECONOS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WATZ ciw 

22 -2 0 -40 250 077411200) 62 9% -250 

1 PSIA - 6348 kPa 

(a) Probe L4R2 

47 54 x 10­

, _ _II11tT11,J1-...... . . 
, .
 

I i W ill I 1 
j ... 7 -1jiI ' 1 , j 

- 7

4754 10 PROBEWITH AVERAGE TURBULENCE _ , 

'~ I I I J ' :i I I l,,I _ _ _]__] I i I 


__flt _ _ _ _ 

_ __ _ _ , ll,il l i_ 
__ 

10 101 102 103 104 105 

FRQUEtICY (Hz) 

(b) Probe = LTR3 

Ii'i_4754 x 

[ { I I 3 III!~ I i 'I.? ' DIi]]HI 


] I 11 .X,!PaRMSPSI RM )087009) II:; iJ JH .lii 
I i .tII i I: I iWiii i\, -­

_ _ _ _ __ _ _ __ __ _ _ _ i__' I I, l I t' I _ __ _ __ _ 

log I o 102' ii I 103 10 10 
I li li I ____ ____ ____ ____ ___"I'ill 


FREQUENCY IHz) 

FIGURE D-23 
POWER SPECTRAL DENSITY PLOTS FOR 
M O = 2.2, ca= -2, =0, WAT2 = 62.s% 
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SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 249/9 IDENT 61 FREQUENCY RANGE = 8-12000 Hz
 

THE SEGMENT STARTTIME WAS AT 0621 10.000
 

BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIVV 

22 -2 0 -40 250 0774(1200) 629% 

1 PSIA - 6.8548 kfa 

(c) Probe = L3R4
 

47 S4rO I I Ii li-! ii
 

(I T2 IH
 

*7, , I
0-5 

I('

7RMS I , ir , ,ii I 11111! 

4705551(0037)1 I * 

10 q0-6 ~ B 

IM4
 

I II I 4 1i
 

FREQUENCY 

WIH MNIMMTRQUENCEHzPROB 

I1 Iit' t , 
i 

4 154ILII10-B 
10 i i , 2 1 14 i as2I 

Hz . .. 'UIr W 221111 fi.. .. [ = r ...i _ .. 

r, , 

7 ii' s PII~so 41001 i- lit ,i fi un 

,II I 1 I, ,
 

IH I
 

I ' I ','112 I I ' I 1111 I111 1 1IliI lip i lL WV47sWill4754x 10-- ' PRBEWITHMIMUMTURULENCEr ___ l , -­
47.s~z1- :ill 1ii I HI Il: i I1III! I IIimh! I!11 

FREUECY (Hz)
III 

-

47 U. 10 FIGUR D-o2e(Contnued 

M 0 =2.2?, , Y=,2, j3=, WAT2=62.S
,10746401061
 

4754. 10-7 
 EIROBE WITH MAXIMUM TURBLILENC I 

M,=. , Or=- 0= , 2629 --

II~ il II I I ,I ! II H I I , i5
ltll I 


5 
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FSCP - NASA DATA STUDY 

DATA PART/POINT 385/S IDENT 62 FREQUENCY RANGE -4 -2024 Hz 

THE SEGMENT START TIME WAS AT 01 32 35 000 

BANDWIDTH 7 3 H. RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO OELTA3 BYPASS WAT2 CIWv 

22 -2 a -40 250 07741200) 61 7% -250 

1PSIA = 6 314 cPa 

(a) Probe = LSR1 
-3
 

47 54 x 10
 

Id I il 1*I 1't 

(akftM) 
2 j.HI 

S I 0di I I i iI r F1 I I ill 

i I I 

4754x ioflt PROBE WITH MIMUMII TUIRU1 LNC A1 

-

4x 10
47 2

0i 1o I , 1 f ll; i0iI ~~~ , , I r '",103 i 0it i I Hil1 

FREQUENCY (Hz) 

__________________ II , I I , 11 , 

(b)Probe L1R3 
I 

4754x_____________________10- I I j I I!ilts, I , ,'h, 

-

4754.10 R M
 

47 54x10- F6' 

02

100 101 1 103 104 105
 

FREQUENCY (Hz) 

FIGURE D-24 
POWER SPECTRAL DENSITY PLOTS FOR 
M 0 =22, a=-2, 01=,WAT2 =61.7% 
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FSCP- NASA DATA STUDY 

D ATA PART/POINT 385/5 IDENT 62 FREQUENCY RANGE= 
4 

-2024Hz 
THE SEGMENT START TIME WAS AT 01 3235000 

BANDWIDTH = 7 9 Hz RECORD LENGTH - 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIw 

22 -2 0 -40 250 0774(12001 61 7% -250 

1 PSIA m68948 kPa 

-
(c) Probe = L2R5 

47 54 x 10 1 

(-Pt2MS H 
5 ­

47 4x 10 5 1 

( R) I I ~ F ~ AeI~~ I I i 1 1 I 1 11jI I lilt009 fl I 

47654.x10-;
 

47 x104 POBE WITH AVERAGE TURBULENCE n I 

___ T 

4 1--_ !11H ill I I- 1 1 I I1 Iit1111 Ull i 

2 3 4100 1ol 1o 10 1o 105 
FREQUENCY (Hz4 

(d)Probe L3R5 
-

4754x 1O ­

47 54x 10-5 i 

47~ ~ I 41 i I IilI II nI~ m.MS10-6RMS) II 

I00I1 lil1 Ii 11 11 1 
47 M4x 107 PIMUM TURBULEN 

11 i ll I 'lI4710- &1 I 

2

100 101 10 103 104 105
PREQUENCY (Hz] 

FIGURE D-24 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 
MO =2.2, a=-2, 03=0,WAT2 = 61.7% 
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FSCP - NASA DATA STUDY 

DATA PART/POINT 385/2 IDENT 63 FREQUENCY RANGE=4-2024Hz
 

THE SEGMENTSTARTTIME WASAT 01 2915000
 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WATZ CIVV 
22 -2 0 -40 260 0775(1201) 623% 

1PSIA - 6 8948 kPa 

(a) Probe = L8R1 
47 5 x ­

____ It 

(&P,,) IIIII I H il I I 
1 T1 1 I 1147 54.10-4-61 - ' H: oS [II III iI1- - 11 1I 1 I I 11 I- 1 1111 1 

FREQUENCY (Hz) 

(b) Probe = Li R3 
47 54: 10

3 
L _­

i t i i !4I LIE , I illi I1I i i 
II :I J I;LWill I IIIL 

- 7 " 47 51 x 10 

100 101 102 103 10 
4 

105 

FREQUENCY (Hz) 

FIGURE 0-25 

POWER SPECTRAL DENSITY PLOTS FOR 
M 0O= 2.2, & -2, 3=O0, WAT2 =62.3% 
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FSCP - NASA DATA STUDY 

DATA PART/POINT 385/2 IDENT 63 FREQUENCY RANGE 

THE SEGMENT START TIME WAS AT 01 29 15 000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

4-2024Hz 

MACH 
22 

ALPHA 
-2 

BETA 
0 

RHO 
-4 D 

DELTA3 
250 

BYPASS 
0775(1201) 

WAT2 
623% 

CIVV 
-250 

1 PSIA ,5 8948 kPa 

(c)Probe = L5R3 

Hz 

475,t 0 
-
6 

-

(kPa2) 

I ilil FHll=Ia IIII l 
B0iII ll 1 

i -. 

.. i--

41 

iii 

5 c 

I 

0- 1' 

wi 
1 1 11111o' '1 

hrtttttU 
100 101 102 

FREQUENCY (Hz) 
103 104 5 

47 54 x 10 

(d) Probe = L7R6 

H.H II I IH 1,111 i I Il 

I I I I
 

4IiII ii 1 1111 1 I IIIIII Ii ll 1I i I 

IOU 101 102 103 104 10
 

FREQUENCY (Hz)
 

FIGURE D-25 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 

Mo = 2.2, -2, 0, WAT2 = 62.3% 
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FSE - NASA DATA STUDY 

DATA PART/POINT 542/2 IDENT 54 FREQUENCY RANGE = 4- 2024 H.
 
THE SEGMENT START TIME WAS AT 225148000
 
BANDWIDTH = 7 9 H. RECORD LENGTH = 13 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 
22 -2 a -40 248 02781431) 802% -250 

1 PSIA =6 3943 kPa 

(a)'Probe LSR1 
47 54x 10-3 

-:-i'_-_I
 
4754x10-4 

I I I ' 

= L R

jj2I 

0 0
47. x 10-0 1213

I, l0. I. '! t l,.
Il IIL I L ­

2 
10'0-7 

FREQUENCY (H4 

2)RM4i Clalt (APIhBMS I18( In ~ Il lul1-" -- " - Ii 
47 54. c iO pfrllT MAIM MTR ,LEC - -t- -.__._'_i]

Probe= L2R2
IIllli I n II-I E'- Ij!Ix '4754.10-3(b) sIII] i ii i!i i ,+ T± ' 

47 54 . 10 

2I'
 
(APtMs I l dl I I . -1 z11i 1I I I : T -II! 

5
4754.x 1.. L i, -- r 

4) I "' i T h r r yIN 2 IJ1f 

4 7 
54x10- , , PROBEWITHAVERAGETURBULENCE ' r, , 

I I.II I 'I 1 ± 2 L U !1 ,, 'I I,,I i__1 .. __ :-',,,,_1 iI iili h 7 Lupvu...!L lu .. 

I00 101 102 10
3 

104 1O
5 

FREQUENCY (Hz) 

FIGURE D-26
 
POWER SPECTRAL DENSITY PLOTS FOR
 

= M o = 2.2, a = -2, 93=0, WAT2 60.2% 

58 



FSE - NASA DATA STUDY 

DATA PART/POINT S42/2 IDENT 64 FREQUENCY RANGE 4- 2024 Hz
 

THE SEGMENT START TIME WAS AT 2251 48 000
 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS
 

2 w 

MACH ALPHA BETA RHO DELTAS BYPASS WAT CI 

22 -2 0 -40 248 0278(431) 602% -250 

1 PSIA = 89,8 kPa 

(c)Probe = L8R3 
4 
754x 10-3 

4I lli" liI I IW I ± 1ift.i 
- tI 11o-11 zF!z 

47,M. IJ i
lit UEN YI i)I 

a3IM PStAod = .R41133(0165 

-
47 E4.x10 6 

100 101 102 103 ,- 4 HIS 

FREQUENCY Hz) 

(d) Probe =L2R4 
U 1
47 64 x 10--


(kA 2iZ) ITI 

tLWI-I'A m It 

WITHMIIU 111D .2I PRB ill TUBLECIL 1 T L Af L 1TO 

l~ I I W i 11I 1IIl ill' I 

POWER SPECTRAL DENSITY PLOTS FOR 
M= 2.2, A = -2, 0, WAT2 60.2% 
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FSE- NASA DATA STUDY 

2
 
DATA PART/POINT 643/4 IDENT 6O FREQUENCY RANGE = 

4 
- 024Hz
 

THE SEGMENT STARTTIME WAS AT 23 1207000
 

BANDWIDTH = 7 9 Hz RECORD 
LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTAS BYPASS 

22 -2 0 -40 248 0223(345) 

1PSIA - 8 8648 kPa 

(a) Probe = L3R1
 
4754x101O
 

4754.10-

111 I.H I
(APQt2RMS~iL L II i i[F1 i tI 

-


4754x 10
 5
 

H ) .~a2 I 


I jACPIRM(APSIRMS)0986(0143
 I
4754 10-6 PROE'NTHAVRAE 


1111111!4754.10-
3 


100 101 1(
102 104 


FREQUENCY IHz)
 

(b) Probe = L8R1 
4754 I3
1
 

Hz ___ I I I I I'll,, 


-

47 54. 10 i
 

iI iiiii I I i i i , ,, .
 

100 10 1j
2 

N II1 io4 


FREQUENCY ftz)
 

FIGURE D-27
 

POWER SPECTRAL DENSITY PLOTS FOR 
M o = 2.2, 2, =, 0 WAT2 = 60.5% 

WAT2 CIW 
605% -250 

I'---


III
 

L2J 


105
 

I' Th'1 

I
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=PFSE-NASA DATA STUDY 

DATA PART/POINT 543/4 IDENT 65 FREQUENCY RANGE v4-2024 Hz 

THE SEGMENT START TIME WAS AT 231207000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIw 
22 -2 0 -40 248 0223 (34 5) 605% -250 

1 PSIA = 6 8948 kPa 

-
(c) Probe = L8R3
 

47 54.X 10 3 ­

t -­
' 

4754.10- 4 , I LEII 'It 

(paI tii F j 

Hzj 

47 54x 10-" 1 F , 
i __ . V - n . -__ I jr,,w tI__I[ 
, I F r !qil r-- - l- , I , I-I-,,-nFL .Lir-_..L], ,.,I 

II- IFF F_ ---- IHi \1 11 - ... ih 
___1474~6 F II~a~SP;R 1 1 ' " Ii': i i 

IG 102 10
3 

104 105 

FREQUENCY (Hz} 

(d)Probe = L2R4 

47 54.x10-5~===~----- -~~1~~~ _____ 

47 .I,,_1,,0-6. =±1LZ l f ,1jDAAQESINBE .J 

,,TSUTLE-X,
,-,,,ROB WMINIMU ,

i-i.-- _-LL.-


IAptAMS - -. PIRS,iI 0. 14J±(ZZvt8)W.3 Iii "1rM1 

H , I IIiII"=I r--- j-- lr--- -- l 

8 .: ....47 54.10 1H . .-. 
lea 101 102 103 104 105 

FREQUENCY (Hz) 

FIGURE D-27 (Continued) 

POWER SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2, c = -2, f3= 0, WAT2 = 60.5% 
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SERIESVIII - NASA DATA STUDY 

DATA PART/POINT 184/7 IDENT 66 FREQUENCY RANGE = 4-12000 Hz 

THE SEGMENT START TIME WAS AT 20 22 12 000 

BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 

22 0 0 -20 225 00 693% -250 

1 PSIA = 68948 kPa 

- (a) Probe = L2R1 
47 54 x 10 

[E(A i1i2 iii~ 

(AMS 

E "E---UE
47 5 4 x 10 

2
1012 io io 

(b) Probe =LSR3 
4 

75,t.10 ­

[ -- i*-Hi7Ii ,i I -

I I I L ' (b} SR 1rb 1 

Hi, ilI lHill Ili t! , I I. I 1* 
47 54 X 10-6 it = I M 1 Hit 

47 5 xI01 
5 

/ 
II 

J 
l1,I'-I*--- , ''' 

-­
' 

10 10 10 103 , lii i 10L _ 105 

47 5 410-7 l 0 B Ilr I I 0i7 0 i ii 

I I I I , l I.. 

FREQUENCY (Hz) 

FIGURE D-28 
POWER SPECTRAL DENSITY PLOTS FOR 
474= 2.2, a=O, 0, WAT2 = 69.3% 
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-250 

SERIES VIA - NASA DATA STUDY 

DATA PART/POINT 184 IDENT 86 FREQUENCY RANGE = 8-12000 Hi 
THE SEGMENT START TIME WAS AT 2022 12 000 

BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 C0W 
22 0 0 -20 225 0O 693% 

1PSIA = 6 8946 kPa 

(c)Probe = L3R6 
47 S4 10-5 

- DATA1U11147541.10 6 


HAMS i I I f l II I 1 

M IS 1 i I W2EW iI Hll I I 

100 101 102' 10
3 

104 105 

FREQUENCY (Hz) 

(d) Probe = L4R6 

I I ' lil Ir I I I fTl [I 
4 7 
 1HMr 1 11I 1,111111 1 ] J ii t 

____. __ i I 33' t H 3' Ih , i { -
II I I 1 Il I II ii I j 1'!
 

4754 7 I HIP I 1B1VRGU1 l .lllh W1 
(;a) - . .iJf. J i44;f , , r ,'I i 1, , " I ' 'i 

,i r'-i--T "- ,i 


I I lt If 

-
1iI - 0i$5iEi Ihr I Irrnr~'JMSI (0124)i i 

47 54 . I0 7 -_ - _ PROF HAEAETUBLNI-­

4710Sit I Ilh I I IIH! I rl II I 1 1 11111] 9 ; 01,t~ 

100 101 102 

FREQUENCY (Hz) 

103 10 
4 

105 

FIGURE D-28 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 
M0 =2.2, a=0, 93=0, WAT2=693% 
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SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 184/5 IDENT 67@ FREQUENCY RANGE= 6-12000 Hz
 

THE SEGMENT STARTTIME WAS AT 20 19 38 000
 

BANDWIDTH = 12 2 Ht RECORD LENGTH = 10 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS 

22 0 0 -20 225 00 

1 PSIA = 6 8948 kPa
 

(a) Probe = Li R2 

I I I I-I I 1 1 1 .
 

5

4754 10- P T MAXIMUM TURBULENCE 

12IRMS ,AI I i I I i-tIl I I , If III'
 

I iI I
 
AkPR.SAPIAR 11OO9ili 711
I
 

-


47 54 x 1 0 


I I I I S)= 131
 

PRB MAIU11,I~ 541- WIT URUEC 

C 10 54 I I--t-I M H I
 

0 4 

10 101 102 103 10
 

FREOUENCY (Hz)
 

4741.- .... lii . . . [.TI iI 

47 Uxkir.10b) Probe =LR3
 

(1 I2)It I I .1 I III1, I Il~ 


47 54=x10W 

4I I I I ll I I ll ? k i I i M 


47IGURE D-29
4754 x 10-7
 

-
47 54 x 10 8
 

IGO 101 102 103 104 


FREOUENCY (H4)
 

FIGURE D-29
 
POWER SPECTRAL DENSITY PLOTS FOR
 

=Mo 2.2, O!= 0, 9 = 0, WAT2 = 75.4% 

WAT2 C1W 

754% -250 

1­

,.S(APSIARM 
I rHN 

105
 

I I • 


- I;''; III
' I; 

I j , 

105
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SERIES ViII - NASA DATA STUDY 

DATA PART/POINT 184/5 IDENT 67 FREQUENCY RANGE = 6-12000 Hz 

THE SEGMENT START TIME WAS AT 20 19 38 000 
BANDWIDTH = 12 2 Hz RECORD LENGTH 10 0 SECONDS 

MACH 
22 

ALPHA 
0 

BETA 
0 

RHO 
-20 

DELTA3 
225 

BYPASS 

00 
WAT2 
754% 

CIVV 
-250 

I PSIA = 6 894 kPa 

4754 x 10 
-

' 
(c) Probe = L5R5 

4754x1O~~II[I . Iill 111111 i;1 F ji , i I iil,I I f ili 'HU 

I M lI I I I I 'Hil 

47.S4x 10-5 illdtttr- riii-uv-r 
100 101 102 1o3 10410 

FREQUENCY (Hz) 

{d) Probe = L3R6 
4754x10-I 

I I DATA QUES ONABLE
I I 1 T IEI I I I! 

4 i I Il I I I H ill 1 1 11111 1 bll i 

27I.xI ll I I j _____ ii_____ 

,l, l ? I I = I,WA Tr I.I 
iZ ) I IIIN VI/' k 1 i JA I1l .,l. I

471,llt10- M t11 t! t!l II!lit 
47 100002i ~ 10 0 

I LPROBE W!ITH I 11I lIMINIMUM TURBULENCE 
1 

- IArMS-3 10006 I !1 I l ll I ; p 
4754 . 10 9 I1 ! I I I 

100 101 102 103 104 105 

FREQUENCY (Hie) 

FIGUR E D-29 (Continued) 

POWER SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2, =0 =0, WAT2 =75.4% 
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FSCP- NASA DATA STUDY 

DATA PART/POINT 413/9 IDENT 68 FREQUENCY RANGE = 4 - 2024 Hz 

THE SEGMENT STARTTIME WAS AT 22 30 10 000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 Ciw 

22 0 0 -20 225 00 736% -250 

1PSIA = 6 8948 kPa 

(a) Probe = L2R147 - 3
 
54x 10
 

-4

47 5,t. 10 

itI I ii I iI-. 1 1 

47564.10-5 I~S~ 1aN~I N II I7302011IW I i 
4710- 54 . W IT H M A X I M U M T U R U L NC 

I ii I lii I lI i I [4fi 

- 7
4754x.10 

100 101 102 103 104 105
 

FREQUENCY (Hz)
 

(b) Probe = L8R3 

llh111 I N' I li I ' l lVRM -.. 1 ! Ii ,Ii m
 
AL I I jI IIll I101­

, 0 1, ,, 

I W ii II I4754.10-il 1111111 m lll 

.RL I HI flTI I zI : W t li r Ji 

4754 10-7 III! i lIii 

i, 102 103 104 105 

FREQUENCY (H4) 

FIGURE D-30 
POWER SPECTRAL DENSITY PLOTS FORM 0 =2.2, a=0, 0, WAT2 =73.6% 
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FSCP - NASA DATA STUDY 

DATA PART/POINT 413/9 IDENT 68 FREQUENCY RANGE 
THE SEGMENT START TIME WAS AT 2230 10000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

4 - 2024 Hz 

MACH 
22 

ALPHA 
0 

BETA 
0 

RHO 
-20 

DELTA3 
225 

BYPASS 
00 

WAT2 
736% 

ClW 
-250 

1PSIA = 6 8948 kPa 

(c) Probe = L6R4 

- 7 
47 54 10 

4 i 4zx 10--9flft -[- 1 I 111-4, 

I' 

(kk2)I aRMS ( PSIARMS frO06 00 

" I I ] H1 11 I t 

100 101 io
2 

FREQUENCY 

1o3 

(Hz) 

io4 1o5 

47 64 x 10 
-

4754x10 
- 3 

1 

I F 

(d) Probe 
1I 

akPRMS,(1,A".SM 010; 

= L5R5 

Hmr9rm 

1 

I 

(A'Pt~lHwS ' I ~ I~ 

47 54x 10(kpaZ) 

47154 x 10-9 PROBE WITH AVEIAGE I iIji II 

3 10510 104101 102100 

FREQUENCY (Hz) 

FIGURE D-30 (Continued) 

POWER SPECTRAL DENSITY PLOTS FOR
 
ME0=2.2, &=, j30, WAT2 =73.6%
 

67"
 



FSCP - NASA DATA STUDY
 

6tf DATA PART/POINT 413/12 IDENT 69 FREQUENCY RANGE 4-2024H. 
THE SEGMENT START TIME WAS AT 223415000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 

22 0 0 -20 225 00 683% -250 

1PSIA= 6 894 kPa 

(a) Probe = LiR1 
4754x 10 2I 

. .. I ,r*i-,h i ,ti---,,~ii , ,i; I ,i-
 _ 

I I Ii I, 1 ]..I.fI*t. ~ - I I 

S ~ l l il l TJI t i l'l~t 

-475410 aRMS (APARMS) 1593(0131 j47 54. 10 6 
4754x PROBE WITH AVERAGE TURBUL~ENCEI1111110 

4 I III 
_____ 111 

4
IGO 10, 102 103 10 105 

FREQUENCY (Hz) 

(b) Probe = L8R3 

i III47 54Ix_ III TTT ITBT' ]TV IIi 

H ' U7~~~1111 1 1111 1111 
1-ill x10-44 U I 

4754x 1 5 1 sHid II i I II iii 1 t 

RM S 
I ll I Pa (APSIARM ) 1 1 

4754x10-6 


I 5 IiJa-I I I 11111 I I IHN I li

huhll~ I- __l_ I7IrI _ liii 

100 101 102 103 104 105 
FRECUENCY (Hz) 

FIGURE D-31
 
POWER SPECTRAL DENSITY PLOTS FOR
 
ME = 2.2, a= 0, 03=0, WAT2 = 68.3%
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FSCP - NASA DATA STUDY 

DATA PART/POINT 413/12 IDENT 69 FREQUENCY RANGE = 4 - 2024 Hz
 

THE SEGMENT START TIME WAS AT 223415000
 

BANDWIDTH = 7 9 Hz RECORD LENGTH 13 0 SECONDS
 

0
MACH AL HA BETA RHO DELTA3 BYPASS WAT2 CIVV 

22 0 0 -20 225 00 683% -250 

1 PSIA , 6 8948 kPa 

4 7 
54 x 1O-2 (c) Probe = L3R4 

Hz tI 
47(k2) ii Hjl i I i i I 11111i I i i 

li I , I:11111 III ) _ 

.... IiJi47!r4. 10-6 1j _I1Hill.I.I__I_L l I I I i 711MH4 
3 

100 101 102 10 104 105
 

FREQUENCY (Hz) 

(d) Probe = L6R4 
47 54x 1­

4LtilO-0IIII I Wi ii 
' 

47 54 10­

lap RMSI 1 PSIARMS) 6 Ii001 t--

475!x 0-7 

.pIj.(!1a2 Hf11Il I 1 I 1 111 __ 11Il 

47 Max 10-8 PROSE WITH MINIMUM TURBULENCE 

I i I ! i "Ii 1l4754 10-

104
100 101 102 103 105 

FREQUENCY (Hz) 

FIGURE D-31 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 

=Mo 2.2, a=O, =, WAT2 = 68.3% 
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FLIGHT - NASA DATA STUDY 

MACH 
221 

DATA FUGHT/RUN 425/1 DENT 70 FREQUENCY RANGE = 4 - 2000 Hz 

THE SEGMENT START TIME WAS AT 050958 170 

,BANDWIDTH 4 0 Hz RECORD LENGTH - 1 0 SECONDS 

ALPHA BETA ALT RHO DELTA3 BYPASS 

01 02 16523 (54210) -22 229 00 

WAT2 

730% 

CIW 

-25000 

1PSIA - 8 8948 kPa 

(a) Probe = Li R3 

4
7.54x 10 

3 
.-. 

* 
. .. 

Ai 

47.54. 10-­

4
7.54x10 

- 7 

100 101 

-

FREQUENCY (H4) 

102 103 

47 

0-51005101 

U 1 3(b) Probe-=L6R-6 

- F F F _ _•_ 

474474x10 lo, Z<PRMS(A PSIARMSi- 1496(0.217)'PROBE WITH AVERAGE TURBULEN t , 1 I t , T -1 

4754x10-7L­

100 10, 

FREQUENCY (114 

102 103 

FIGURE D-32 
POWER SPECTRAL DENSITY PLOTS FOR 
Mo =-2.21, a= - -=0.2 WAT2=73.0% 
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FLIGHT - NASA DATA STUDY 

DATA FLIGHT/RUN 425/1 IDENT 70 FREQUENCY RANGE = 4 - 2000 Hz 

THE SEGMENT START TIME WAS AT 050958870
 

BANDWIDTH = 4 0 Hz RECORD LENGTH = 1 0 SECONDS
 

MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2 CIVV 

221 01 02 16523154210) -22 229 00 730% -25000 

1PSIA = 68948 kPa 

(C) Probe = L3R247.64x 10 _ 

47 54 x 1 0- 5 . _ _--1 - .. . 

(APl a A9, 

47 54 1O0- ______________________ 

H4 -- -, . .. __ _ _ _ _ _ _ _ 44i_ _ _ - 1 

4 0 579 (0 0841_________754x 1o-7 PROBE WITH MINIMUM TURBULENCE-----S 
, -, _._ W-I , _ _L - , 

47 54 x 10-,1
 
100 101 1

2 1
 
FREQUENCY (Hz)
 

(d) Probe = LSR3 

47- 5 54 105 malu47 54 x 10 3 POEWT M XM MTRUE 4 4 i0 2 jt...-- ..... - = 1 _--- _ 
4 7 4 I x 0' 6 [I I iI J I1 I I " f 

IGO 
 10 
 102 
 --- 103
 

FREQUENCYHH4
 

FIGURE D-32 (Continued)
POWER SPECTRAL DENSITY= PLOTS FURMo 2.21, a= 0 - 0.2, WAT2 = 73.0% 
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____ 

OOp QUALITY 

FSCP - NASA DATA STUDY 

DATA PART/POINT 382/3 IDENT 71 FREQUENCY RANGE = 4- 2024 Hz 

THE SEGMENT START TIME WAS AT 005238000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

RHO DELTA3 BYPASS WAT2 CIw 

250 607% -250
MACH ALPHA BETA 

0 00 0774 (120 0T22 4 

1PSIA = 6 8948 kP. 

(a) Probe = LIR 
-

47 54x 10 3 

1iHil Him 
47 54 x10 __ -JH 

2H 

(2il I 

4 7 4
5 x 10- R E AM E 

100~ H. 101010 4 5 

-4

47 54 x10 l UVC
 

FREQUENCY (Hz) 

(b) Probe = 14R3 

4 5 x 1 H II II 

-b±:ht]b___I-L-i-U_2i
47. 54. 10-1-(-)-Probe =.,4(c aI 01 10 1I 1 1I 

Ii I,, k PSIA S 048AR(0II707u7i j__ -IPaRM47PROBE WITHAVERAGE T UN. 

I
I I I T, ' 

100 101 12 10 1 1 

FREQUENCY (Hz) 

FIGURE D-33 
POWER SPECTRAL DENSITY PLOTS FOR 
Mao= 2.2, = 4, ( = 0, WAT2=B60,7% 
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-- -- 

FSCP - NASA DATA STUDY 

DATA PART/POINT 382/3 IDENT 71 FREQUENCY RANGE t 4 - 2024 Hz 
THE SEGMENT START TIME WAS AT 00 52 30 000 

BANDWIDTH = 79 Hz RECORD LENGTH = 130 SECONDS 

MACH ALPHA 3ETA RHO DELTA3 BYPASS WAT2 CIv 
22 4 0 00 250 0774(1200) 607% -250 

I PSIA =6 8948 kP 

(c) Probe = L8R3 
475.1- 1­

I-----i--rr-r
I I -;I I . I I i, -rT 

10-4 1 1 N -4h 

47 54 .i~ll G1 - -1-"t!Tr 
kPt2 4 741 I I i =, ... 

i! I ,...-.- r-,z-
1 1i.lll 0 

t: 
1-[1t --...... 2- --. ri .. 

('IP~i)MS --. _-- _-_-_II! ,, ;l',% I I ,lT't____ VI T 

/ \(~a2 , JIlll] -- ---- F ,-------rnRT- , 1 , 

47540 6" . 1 PRMIS(APSIAR'ms)= 078(0'114)1 11 g 
' r ,h L.L4i t j IlHIiITIJT 


47 54 x 10-7 - IIJ-LL....IJ 
100 101 102 10

3 
104 105 

FREQUENCY (Hz) 

(d) Probe = L3R5
47 54 x10 - - ­

2 I I _ t_ I '' I _ ' , , , 

-- ----i- , _. __- __ -'-"­
247t5x - -

Hz __ ! i,____ .____._____ _,__L ! ' 's'
i 

J f tll ,IRMS ' ~ 

U,,L /
lIJ.tji I ,III1
I i iill,,I
47 01..J. .4x I -- - - -[1- -I . ­ . I-- I_
 

Hz 11W Hi!f1~.JjMLj[l~r--lT 
2

4754 ii I ih M PSIA RMs) 0 572 (008311 1 

47 54x15--7 PROSE WITH MINIMUM TURBULENCE -- - ,- - -L -­

__L_____!_! __ r',r--!_ _J_~.,p.b w-wtLL 

i ' I,
i l l I I,
47 54 x10-8L i i ! ' l 


10 101 10
2 

103 104 105 

FREQUENCY (Hz) 

FIGURE D-33 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 
M o = 2.2, a = 4, 03=O,WAT2 = 60.7% 
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FSE - NASA DATA STUDY 

DATA PAST/POINT 545/2 IDENT 72 FREQUENCY RANGE = 4 - 2024 H: 

THE SEGMENT START TIME WAS AT 23 30 02 000 

BANDWIDTH = 79 H RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 C1W 
22 4 0 10 250 0781 (121 1) 592% -250 

1 PSIA = 6 8948 kPa 

5 4 - 4
47 - (a) Probe- = L2R2 - - - ­x 1 0 t 

- 5 __jjjJ _LIHI 1111"__ 
___!IIIM-W_2dW...... i '!_ 

4754x 11 

I I LL-'-­
_ iPROB_ WITH AVERAGETURURBUENCEIENCEYI' 

4784x1IIbI IS Pr obe = R3 .'LLii', .L~l WI~ ji; LL, 
j I'ii 

-47 54x 10 ' ! _ _, 
100 101 102 103 104 105 

FREQUENCY (8:1 

(b) Probe = L8R3 

I,,11111 1 , , , 

-,+~---- i i, I I I__-I I_ lJ _ ,__! 

-------- ,..--- - : 

, )I I_ Hit I,I,__ 4 Mjf14 __ U hiI I0 
47 54. 10- _ I __ l l ~ . _ _4_ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ ­_ __ 1__ _ _ _ _ 

1474 10-7iLA_3 

100 101 102 103 104 10
 

FREQUENCY (Hz) 

FIGURE D-34
 
POWER SPECTRAL DENSITY PLOTS FOR
 =MO 2.2, a= 4, 0=30, WAT2 =59.2% 
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FSE - NASA DATA STUDY 

DATA PART/POINT 545/2 IDENT 72 FREQUENCY RANGE 

THE SEGMENT START TIME WAS AT 233002000 

BANDWIDTH z 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

4 - 2024 Hz 

MACH 

22 

ALPHA 

4 

BETA 

0 

RHO 

10 

DELTA3 

250 
BYPASS 

078111211) 
WAT2 

692% 
CIW 

-250 

1 PSIA = S4 kPa 

47 54 .xY' 47~~ 
(c) Probe = 

~4II 1-5....... ... 
L2R4 

IHH 
2 

H. 

4 
i IT 

I A 1111111 
I I 11I 

DATA QUESTIONABL 

47St 7x1 
4754.x10 

-
8 

ASAM) 04(07 

100 101 102 
FREQUENCY (Hz) 

10 
3 

104 HIS 

47S4.10-3 (d) Probe = L8R4 

C7 54. 10-'1 

tZRMSI .1... L. I I 

47 O5[,tl.1-il!l 

(kap2) 

- 1111111-1 
I, 

Ii 

1 
= 7!,- , I 

475410-6PROBE WITHMAXIMUM TURBULENCE 

ItI 

160 101 102 
FREQUENCY (Hz) 

103 104 105 

FIGURE D-34 (Continued)
POWER SPECTRAL DENSITY PLOTS FOR 
M o = 2.2, a = 4, =, WAT2 = 59.2% 

75 



FSE- NASA DATA STUDY 

DATA PART/POINT 546/4 IDENT 73 FREQUENCY RANGE 4- 2024H. 

THE SEGMENT START TIME WAS AT 23 43 50 000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 

22 4 0 10 250 078111211) 582% -250 

1 PSIA - 6 8948 k, 

(a) Probe L6R2 
47 54x 10. 

- III , -i thth II t1-H:j I llhiit I [vry 

(kraI I
 

4754x 7PROBEWITAVERAGETURBULENCE
 

____ ii .J':_u 

3

100 101 102 10 104 105 

FREQUENCY (Hz) 

(b) Probe = LaR3 
- 3


4754. 10 

-rrrr 

4754x10 -L 

-H. I Ii HIM
 

-

47 54.x10 5 * ii~. I ,_________ 

I HIMlL 

SIIIIIII1aRs1 I I 1020(01 I I I' I I I I i 

L lllltiIi ! -II-tJl-
4754x 101 4 

"00 101 10 103 10 10 

FREQUENCY (Hz) 

FIGURE D-35 
POWER SPECTRAL DENSITY PLOTS FOR 
M 0 = 2.2, a=4, 3, WAT2 = 58.2% 
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FSE - NASA DATA STUDY 

DATA PART/POINT 546/4 IDENT 73 FREQUENCY RANGE=4 - 2024 HZ 

THE SEGMENT START TIME WAS AT 2343 50000 

BAND WIDTH = 7 9 H RECORD LENGTH 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CsW 
22 4 0 10 250 0781(1211) 582% -250 

I PSIA = 6 V944 kP 

(c) Probe = L2R4 

-
4754.x10 75 , 

IHizI I nIt I''111 11th111]I 

I H I 1o61 I! 

22HI I I MTRUIN I I I II IRBWIHINM 

iAkMI (A PI I= I~RMS I II 

4754 c 10- I aFa
Ii
1701 102 io3 10 10H 

FREQUENCY (Hz) 

(d) Probe = LSR6 
- 3
 

47 54 x 10
 

47 54."'Iio4111 i! ail I II IIIha ~iIia I a!iIi,, lli ', !hlL 

a a,,,.iu a,. -+-+ i--I-,"r,-pl 

4754.x10- 111 li 

, II 11 PNS(,PSARMS)= 084-0123.. a ..
I(Z) I''M4~ l;IiTT'IL 

-
4754x10 M PROBE WITHMAXIMUM TURBULENCE 

_ -___ __ _i= _ 
-_ Li.IPTI-!-]L j 

-_"._ I47 54xl1I0II_ I II Ii 

00 101 10
2 

103 104 105 

FREQUENCY (Hz) 

FIGURE D-35 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 
Mo = 2.2, c=4, f30, WAT2 = 58.2% 
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-250 

FSCP- NASA DATA STUDY 

DATA PART/POINT 384/2 ]DENT 76 FREQUENCY RANGE = 4 - 2024 Hz 
THE SEGMENT STARTTIME WAS AT 01 21 54 000 
BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIw 
22 12 0 68 250 0774 (120 0) 608% 

1PSIA = 6 894 kPa 
3

4754x 10 (a) Probe = LR1 

-
4754 x 10 i 

-
47 S4 x 10 1 

Hz I I Hi I 

4

47 x1O.I S (IPSIARMS) 3 0 108
kAPaRM = 

-7 HO I7RProU ­47 54 x~ (L 2 1.10 L.L iiL..I IIIE1i I Hi

- FREQUENCY (Hz)47 54. 10 5 , "
 

IGO 101 102 103 104 105 

IkIPRMs(PSARMS)= 0793(0115) 9II0 I 1 

4 7 5 ­
4x 10 6 

FREQUENCY Hz) 

FIGURE D-36
 
POWER SPECTRAL DENSITY PLOTS FOR

72.2, = 12, 3=0, WAT2 = 60.87 
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FSCP- NASA DATA STUDY
 

DATA PART/POINT 384/2 IDENT 76 FREQUENCY RANGE 4 - 2024 Hz
 

THE SEGMENT START TIME WAS AT 0121 54000
 

BANDWIDTH = 7 9 Hz RECORD LENGTH * 13 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 
22 12 0 68 250 0774 (120 01 608% -250 

= 
1 PSIA 6 8948 kPa 

(c) Probe = L3R547 E4c i0--3 

I~~~ I II 

i47 510-4 -H-I 

- 5
47 54 x10 satH I Ii 

I47 4 1- ll aRMs(aPS AR I iI 0G6 (0111 4 
4 7 6


54x l- PROBE WITH MINIMUM TURBULENCE
 

Tht4,ol WI I!1 I iii 114.414J4141 


4754. 1r I JiJ W III LLLI..Iiit7iJ.IH
 
100 101 102 103 104 105
 

FREQUENCY (Hz) 

-
4(d) Probe = L4R6 

4754x 10 5i 

ii-1.1F_____ a ls_' a._ s.SS 
47 54. x 0--

M t2 ll I I 1 111111 I t i11111 
- 7 

47 s10 5 - R, 5I 0 5'5I5(1 1383)i5 

4,I Io-ut I 
10-8 PROB WIT AVRG TUBLEC3 1iI454.C 

100 101 10
2 

103 104 105
 

FREQUENCY (Hz) 

FIGURE D-36 (Continued)

POWER SPECTRAL DENSITY PLOTS FOR
 
Mo = 2.2, a = 12, (3=0, WAT2 = 60.8% 
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____ ___ ____ 

FSE - NASA DATA STUDY 

DATA PART/POINT 548/3 IDENT 77 FREQUENCY RANGE=4-2024Hz 

THE SEGMENT START TIME WAS AT 00 1928000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA RETA RHO DELTA3 BYPASS WAT2 CIw 
22 11 0 68 248 0774(1200) 590% -250 

1PSIA= 6W48 kPa 

(a) Probe: LSR1 

4
?54x.-= 11 lo 

ItaQI I4_i ____ll_ I .l IH IIMf x I III Iitill - M, I 1 11ii I ' i 
I I I t III I I II I I I i 

r I .... i'iJ..r.1, , , 

Hz! I III111 I I_ iL l'xI_ _J r LI_'I. I liLI iil)) 

8 1 lli l I uI ! I II I Ii I I4754. 10 
 I i 1 i I 102 i107 ll1 

I I XPRAIsIR S 02(019 1 _ __ il , 1 I~ 
: ;I t' t', t HU; -,'. {,_L-r.-,- . .... .. . 

4725I4 

471!101-S 
i l J I 

I4 
I I I I I I Il.1 

08b 011 tl 
l Ii1l ! 

i)11i 
1 i l l 

li~ ! 

100 101 102 103 104 105 

0 11< , o o 7 14 .l 

2 1Wil 1 4 L 

FREQUENCY (Hz) 

FIGURE D-37 
POWER SPECTRAL DENSITY PLOTS FOR 

= 2.2, a= 11, (0, WAT2= 9.0% 
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-- 

'FSE- NASA DATA STUDY 

DATA PART/POINT 548/3 IDENT fl FREQUENCY RANGE=4-2024Hz
 

THE SEGMENT START TIME WAS AT 
 00 19 28 000
 
BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 
22 11 0 68 248 074 (120 0 590% -250 

I PSIA- 6 4kP 

3
47 54 x10- Cc)Probe = L7R3 

.. .. up ­

4 7 5 4 ­
x 10 

(APz,2 MsIIl 49I 

H.5 kPaRMS(IPSTARI I M=834124)_ 

'4754. 10- "T--- ­

-
4754.10 6 -


100 101 102 io41D3 1O5
 

FREQUENCY (Hz) 

Cd)Probe = L2R4 

4.4x10-6 1= -- - - !--U 

"tI iqi I I iMi 1'
 

-I
H I t____ i 1 l l__ , ,__i __ l 

I '-g ill I I 
Hi 47 50I____il 111 F
 

- IM i F t 
-
4754x 10 6 a--.-..I. j1 g,T 


101 1o2 103 104 105 

FREQUENCY {Hz) 

FIGURE 0-37 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 

M o = 2.2, a= 11, 03= 0, WAT2 = 59.0% 

100 
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FSE - NASA DATA STUDY 

DATA PART/POINT 549/a [DENT 78 FREQUENCY RANGE44-2024Hz 

THE SEGMENT START TIME WAS AT 01 05 42 000 
BANDWIDTH = 73 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTAS BYPASS WAT2 cIW 

22 11 0 68 248 0677 (105 0) 598% -250 

S481PSIA - 6 kPa 

(a) Probe = L7R3 
-3
4754. 10 

4754.1 211 t5 ,LU-. -- Z-4 

...,o Ii H IiII!II !1 'I i I II!1.i t IlliUM 
4i -4 " _ ., - ~-------. ,.----_ ___--__.___.,%_ ­

(APt2)RMS z _ ,_,______ , iI rT ', . . ._ !___ _' 

II L ~ ~ t h h~ 
-I= .U l­

2 ~ ii 4 5 zI ' ­

_______________IIl____"_ -. !!- ! t__--- iL 

~~~ I(,?i !I II! L I! J_ ; !i 

0841 (0~ I-kaMS[PA MSl-]lsl (~b',] -Hil I{ j I 
*1± 4 

' Ii i' lij47 4 10  2 ' I 
100 101 10 103 104 105 

FREQUENCY (Hz)
 

(Ib) L2R4Probe = 

III l . . 1l 71 , 

-

4754x10 -- ___--__,
 

_I '"t i iiLttt 

_____,--____- _--___ ,
-

47 54. 10 5
 
4754.10-6 1111, A IA QUEST E 

Ii U I I I ilji. __Ii 

)
1kft 0 fit 18 1 4 0 

PR8 W IMUMTURl 
47410-S­

= 

MoI .21111, =OWT=5.%
FREOUENCY (Hz) 

FIGURE 0-38 
POWER SPECTRAL DENSITY PLOTS FOR 

M= 2.2, a=11, 0= 0, WAT2 = 5.8% 
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- -

FSE- NASA DATA STUDY 

DATA PART/POINT 549/8 IDENT 78 FREQUENCY RANGE =4-2024 Hz 
THE SEGMENT START TIME WAS AT 01 0542000 

BANDWIDTH = 7 9 HZ RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 cIw 
22 11 0 68 248 0677(1050) 598% -260 

I PSIA - 6894 %Pa 

47 54x 10- () Probe = L8R4 _ __ --_ _-- _--, __ ____ _ -­

. .W 

i- __7hT---ti,-i-r- 1 
, 

iI~itII i It475 - _ 

4754x1} - -l-"p! r- ' -- -- E---

IIIt I !I I 1 I11II l I. . J l L0-6 ll i4 

H.I l I I -fi 9 i ,

Ji]j L- L I1TU L ENCE4754 . 1.i 7I i il E A E G 

FpI 

8 I ' 1 

100 101 102 103 104 105 

FREQUENCY (Hz) 

4754. 1­

- 3 
(d) Probe = L7R6 

47 54x10 

II 

,, l
47 54.x10 

- 4 
. . .M 

Hi iI IIII !1!!ii lli,t,~ T 

1q
x 1 II T FII1 

47 10 54 ill I I I I I Ii 
- E 

4754x I0 6
47 54.10- PROBE WITH MAXIMUM TURBULENCE J 

Liulfliz~~hz~tILiI t rI4 

)0l1 i0 102 103 , , HIS 

FREQUENCY (H4) 

FIGURE D-38 (Continued)
 
POWER SPECTRAL DENSITY PLOTS FOR
 
' = 2.2, 11, .,0..WAT2 = 59.8%
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SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 227/7 DENT 79 FREQUENCY RANGE = 
6 

-
2 
024Hz 

THE SEGMENT START TIME WAS AT 20 27 47 000 

BANDWIDTH = 12 2Hz RECORD LENGTH = 10 0 SECONDS 

MACH 

25 

ALPHA 

0 

BETA 

0 

RHO 

-40 

OELTA3 

260 

BYPASS 

074(120 0 

WATZ 

63 1% 
CIW 

-2610 

1 PSIA = 6 8948 kPa 

(a) Probe = L5R2 

-- N74 

47 54 x 10-5 

47 5
4 x 10 

-

4754 

474. 
1o
0 

io~ 

I 

ROBE WITH AVERAGE TURBULENCE 

I ih I - I r ~ II .t P 
II~ I 111 I II 

111 
10" 102 103 

FREGUENCY (Hz) 

11111 

H 

1 

104 

I 

Hill11ui~i11lh1 
1°s 

47 54x I0--A (b) Probe = L5R3 

H 0i 

I i FH 

ll 1 

IHI. 

H 

I ipi 

IM iI 

I I 

I Iii1 

1T ;,II 

1 I I!M 

01 l6 1~~tIM I ! + I I i Hil 

k 
2 100~~ l 101I t ~ I IQlI Jill I I to131I I l I l Il !1II11 I 

47 
475FIGURE -3 9 

; l t l l+ I fp I Il l.,lIt'im I IIIII E F'
84x101 1 1 l11I I i 1 H i 1I I ll I I I 1,10 Ii 
100 101 102 1E 

3 
104 

FREQUENCY (Hz) 

FIGURE D-39 

POWER SPECTRAL DENSITY PLOTS FOR 
MO = 2.5, a=0, 0=O,WAT2=63.1% 

+ ! l l + 

105 
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SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 227/7 IDENT 79 FREGUENCY RANGE = 6-12000( Hz 
THE SEGMENT START TIME WAS AT 20 27 47 000 
BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS 
25 0 0 -40 260 0774 (120 0) 

WAT2 
631% 

CIw 

-250 

1PSIA - 6 8948 kPa 

(c) Probe = L2R5 

47 M.x 10 
-

3 

4754x 1 
- -

(II2) r 't $.p : I__ it 

4754 x 10 
-

PT 

100
(APtYRMS47654.10 

-
5 
= 

101 102 10 

FREQUENCY (Hz) 

0 105 

Cd) Probe = LYR6 

47 A 1 - I 1I 11III I I I IN -- I H 

H754xAE 

4754 x 10-6 
100 

' III 

475x~7 

101 
I i ll 

m 
102 

Il! 

103 
i 

-

iI1 
104 

I ii 

105 

io2in 
2 

io r 

FREQUENCY (Hz) 

FIGURE D3( (Cantiued) 

POWER SPECTRAL DENSITY PLOTS FORMo7=2.5, =O, =O, WAT2=63.1% 

85 



SERIES VIII - NASA DATA STUDY 

DATA PART/POINT 227/5 IDENT 80 FREQUENCY RANGE 
THE SEGMENT START TIME WAS AT 202549000 

BANDWIDTH 12 2 Hi RECORD LENGTH = 10 0 SECONDS 

6-12000 Hz 

MACH 
25 

ALPHA 
0 

BETA 
0 

RHO 
-40 

DELTA3 
260 

BYPASS 
0774(1200) 

WAT2 
682% 

CIW 
-250 

I PSIA = 6 8948 kPa 

4754 x 0 
-

(a) Probe = L2R2 

47 54 
474 'IL I11 I I HU II I I II 

. I .AI-I I i 

t2)Hil 
4754x 1­ 6 

I ' t--A, ' 

6 1IRMS (APSIARMS) = 1862 (0270) jtjrQ II 
PROBE WIT MAXIMUM TURBULNCE' 

* 

4754 1,10- 7 

100 

1l 

ii I 

10 
1 

i1i 

102 103 

FREQUENCY (Hz} 

! Il 

104 

i, 

T 

i 

h 

! 

1 

!;~l 

O 

47 64 x 10-[ 
(b)Probe = L7R3 

II I I I I full H. I I H 

'AI ll=) 0,6e i!'1 l 

476S4 10-i' 

.z i ii! , I Ii I I I ,'lIl t i !1i=II L Illd 

100 101 T 
FREQUENCYf(Hz 

1 1- 1i 
-

FIGURE D-40 
POWER SPECTRAL DENSITY PLOTS FOR 
S 2.5, a= 0, =0, WAT2 68.2% 
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SERIESVIII - NASA DATA STUDY 

DATA PART/POINT 227/5 IDENT 80 FREQUENCY RANGE = 6-12000 Hz 

THE SEGMENT START TIME WAS AT 202549000 

BANDWIDTH= 122Hz RECORD LENGTH= 10 0 SECONDS 

MACH 
25 

ALPHA 
0 

BETA 
0 

RHO 
-4 0 

DELTA3 

26 
BYPASS 

0774 (120 0) 
WAT2 
682% 

CW 
-250 

1 PSIA 
= 
6 8948kPa 

47 54 x 10-1 

(c) Probe = L2R6 

H. 54 x1 10'1111 

4754 X10-4POS -U'-_ 

I 

II12) I 

I 

WIT 

i}[ .i[Ii 

72Il B I I 

it,
AVERAGE, TUBLEC : : 

i 

Ii 

L' 

4I 

47 4 

7U-7, 

10 
-

.-.II.j-

IllI IHIIMl 

i 

I 

1Ho 

iii 

I 
I I It 

I I I 

FREQUENCY (Hz) 

I 
I 

I I I 
ul 

-­ lh 
T1r rt 

47 41 -6 i IHil I IiIl I i i 1fi 
FIURE(d) Probe = L6R 

i lH i ! 

47 54 x 10 
-
7 

100
}

47 54x 10 
-

lpRI(ISAMSU 

101 102 .103 

111111 I I~IIIhIlI 

I_________________________ 
III 

"m l 

104 

i iii11 

105 

iiIlhI 

47 54 x 10--RS IT IIU TRUEC 

100 Ia
1 

I I t ';m; fli 

'1D2 io1io14 

FREQUENCY (Hz) 

IfIrTIfh 

0 

FIGURE D-40 (Continued) 

POWER SPECTRAL DENSITY PLOTS FOR 
M o = 2.5, 0=, =O, WAT2 = 68.2% 
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FSCP - NASA DATA STUDY 

DATA PART/POINT 465/8 IDENT 81 FREQUENCY RANGE 4-2024 Hz 

THE SEGMENT START TIME WAS AT 03 23 40 000
 
BANDWIDTH = 7 9 HZ RECORD LENGTH 13 0 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIw 
25 0 0 -40 260 0781(121 0) 6288% -250 

I PSIA - 68946 cPa 

(a) Probe = L4R1 
4 7 ­

.54. 10 3 -­

(A'Pt2RS j l !ii i I L!.1441L2 Illi__ I I 
I s1 ( I I Iii 

(2) .L...L'iIPluuIL{.LI ''!d 

6

47 54x 10- P WIT 1AMillTURBALENC
 

4 7 5 7­
. 4 x i0 ] -JL 

FREQUENCY (Hz) 

- (b,) Probe = L4R347 54x 10 

I I1 (0 210)M1 1! 1!1 I 

" i ii i i ; Iliii)i I i 

HzIi I I IJi 1 1111111 1 I 1 

- tlARP~rn,,s(APSARMsh=114(0147)ITIIHF I I Il I i! illh47 54 x 0 7PROBEWTHAVERAGETURBULENCE 

10 
0 

101 102 103 104 105 

FREQUENCY (H) 

FIGURE D-41 
POWER SPECTRAL DENSITY PLOTS FOR 
MO = 2t5, &=o, j3=0, WAT2=62.8% 

4754.O0-3 
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FSCP - NASA DATA STUDY 

DATA PART/POINT 465/8 [DENT 81 FREQUENCY RANGE44-2024HZ 

THE SEGMENT START TIME WAS AT 03 22 40000 
BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 

25 0 0 -40 260 0781 (121 0) 628% -250 

1PSIA = 6 84S1kPa 

tc) Probe = L8R3
 
4754. 10-


SII I I I II i I
 

4754 x 10-4 . . 11. .' [ .. 

(k a )...~ I l? I I t ilJt I _ _ f!)4, lI 
I I h I(I I 1Il 111H.Pt I I 1 1 I 1'1fW I H 1M I *iZfI1 1 I, I 1 lll I 11 llllI I i.. I IBMS I(1 l11111ritl : 1I hA PJNS IF . =096 Il I 1 

I I I I 
47 54. 10-5 

'.i I i I I 11 ,Hl ' I 1 

- 6
474x10 

'1 ...
14 7 M . 

FREQUENCY {HzI
 
Hpz ... ,J,Iliih... I~ il 1L1' ' __ll l___ll 


I1I11 !l11 R"IllilAR"lO"O' li''lr, l !ll I__ ll__l 


Probe =L3R54754.1-3d1,1 

c 
I , t ~ ¢ I I I i l I i I III I I I(I 1 L§i , !2i , I I I I-3 I i
 

4754.x 10
 

II I 1.f. I1-'H 

.. .1.. i
" 
II.I
I I I) 'iI;' I i ldji i I4754x 10- _ 

1i172i
I t 1 ! i
101 

4754xI-- , I I, PROBEWITHMINIM U.. RU £C II ) Il I! 

47 54 if1,-6 jo 

. r, I , II l i p i I, 1 _ 

!11 I II i lllll I ~ ~illI '~ l! I I

47, ., 1 11 11!Iliilx10-7115411 41111~l 
S 

IOU 101 102 103 104 IB 

FREQUENCY (Hz) 

FIGURE D-41 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 
M o = 2.5, a= 0, 3 0, WAT2 = 62.8% 
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FSCP - NASA DATA STUDY 

DATA PART/POINT 465/5 IDENT 82 FREQUENCY RANGE=4-2024Hz
 

THE SEGMENT START TIME WAS AT 032104000
 

BANDWIDTH = 7 9 HZ RECORD LENGTH = 130 SECONDS
 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 

25 0 0 -40 260 0781(121 0) 68s% -250 

1 PSIA =6 894 kPa 
(a) Probe = L2R3 

47 54 x 10-
2 

i 'mllI I1 I I 111 
I fill II 1 lj __ iII II IRts l I II Ih I I I I 

47 54x 10-

HZ I t-IiI I t I 

Iiffi!t tit~friilti ilii l!i> 
N111141 I -tf , I 1111114754. x10-1 

47 -PROBE WITHMIMUM TURBULENCE I 

i i I
4 I I -I I I 

FREQUENCY (Hz) 

Probe =15113 
(i 4754 10-3(b) ~ "r)i I i I II I i t 

5 
475410 1111 koMS(PIARMS 1790ZBjl I II i Ii 1 III 

47 54 10_ I.I F4 f
47 x 10-D4

47 s o z I iliIIt!ltzjIjii tL l 11,llll IIlj IIlIj j l~]x j 

4 
i0o10 102 103 1o 10 

Hz I i Illl I* Pu lIH li 1 t tl 

I 1 147 54 x10-57 1 i I11H I I 11lI " ' 1 

I0 I I I 1 1 1 111H il101 I I1 1 1 14 

FREQUENCY{H4)
 

FIGURE D-42 
POWER SPECTRAL DENSITY PLOTS FOR 
Mo = 2.5, a= 0, g3=O, WAT2=68.9% 
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FSCP- NASA DATA STUDY 

DATA PART/POINT 465/5 IDENT 82 FREQUENCY RANGE=4-2024Hz 

THE SEGMENT START TIME WAS AT 03 21 04 000 

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS 

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 CIW 

25 0 0 -40 260 0781 (121 01 689% -250 

1 PSIA - 6 8348 kPa 

-
(c)Probe = L8R3 

4754.10 3 
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FIGURE D-42 (Continued) 
POWER SPECTRAL DENSITY PLOTS FOR 

= 2.5, Of = 0, 0=o0, WAT2 = 68.9% 
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