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FOREWORD

This report was prepared by the McDonnell Aircraft Company (MCAIR), a
division of the McDonnell. Douglas Corporation, St. Louis, Missouri for the
National Aeronautics and Space Administration, Dryden Flight Research Center,
Edwards, California. The study was performed under NASA Contract NAS4-2364,
"F-15 Inlet/Engine Test Techniques and Distortion Methodologies Study."
The work was performed from tUrch 1977 through February 1978 with Mr. Jack
Nugent (NASA/Dryden) as Program Monitor and Mr. Harvey Neumann (NASA/Lewis)'
as Technical Monitor. Special acknowledgement is due 11r. T. Putnam (NASA/
Dryden) for his constructive criticisms and suggestions.

The effort at McDonnell Aircraft Company was conducted under the tech-
nical leadership of the Engineering Technology Division. In addition to the
authors listed on the cover, other MCAIR personnel that made significant
contributions to this program were Mr. Edward Smith„ Mr. Lee Weltmer and
Mr. Mark Sawyer. Special acknowledgement is due Mr. Hershel Sams for his
reviews and suggestions.

Significant subcontract support was provided by Mr. Wayne Walter and
Mr. Lew Hayward of Pratt & Whitney Aircraft (P&WA), Government Products
Division, under the direction of Mr. Frank Thompson.

This report consists of nine volumes. Technical discussions of the
program, results and Appendices A and B are presented in Volume I (NASA CR
144866)„ Appendices C through J are presented in Volume II through IX (NASA
CR 144867-144874) which present the distortion analysis plots and the assoc-
iated statistical functions used for t. -! analyses.
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SYMBOLS

Description Units

ALPHA Aircraft angle of attack degrees

ALT Altitude	 .	 . meters	 (feet)

AVG Average.	 .	 .	 .

b,	 B Radial Distortion Weighting factor	 .

BYPASS Inlet	 bypass	 area.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . ,	 sq.	 meters
(sq.	 inches)

Beta Aircraft angle of sideslip	 ,	 .	 .	 .	 .	 . degrees

CIVV Compressor	 Inlet (Fan) Variable Vanes degrees

Deg Degree	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . . degree

AP Fluctuating component of individual probe

t 2 pressure at	 the engine	 face	 .	 .	 .	 .	 .	 .	 . .

(AP 
t2)rms

Root mean square of fluctuating pressure kPa (PSIA)

DELTAS Inlet third ramp angle relative to the
Inlet	 Reference	 Line	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . . degrees

LP Fluctuating component of fan exit total

t 2.5H pressure/engine	 stream	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . . kPa (PSIA)

AP Fluctuating component of fan exit total
t 2.5C pressure/fan stream 	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . . kPa	 (PSIA)

PP' D2 Spatial Distortion = _

[(Pt 2 ) max	 (Pt2)min]/Pt2
	 .	 .	 .	 .	 .	 .	 .

FLT, FLIGHT Flight	 test data notation	 .	 .	 .	 .	 .	 .

FSCP Full Scale Cold Pipe (without engine)
wind tunnel test data notation 	 .	 .	 .	 .	 .	 . .

FSE Full Scale with Engine wind tunnel

test	 data notation	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .

HZ Hertz.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 hertz

I.D.,	 IDENT Identification .

Ka 2 , KA2 Fan distortion descriptor = K. + b Kra
2

K9 , KTHETA Circumferential distortion 	 .	 .	 .	 .	 .	 .	 .	 . .

Kra, KRA2
Radial	 distortion.	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .
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Pt25H

Pt
0

PT2I

PT2I, PI

PI/PS

PSIA

Q, q

Re. No.

RHO

RMS, rms

Sec

Average high compressor face steady
state	 pressure	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . kPa (PSIA)

Freestream total pressure.	 .	 .	 .	 .	 .	 .	 .	 .	 . kPa	 (PSIA)

Individual probe time variant engine
face	 pressure	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . . kPa (PSIA)

48 probe averaged time variant engine
face	 pressure	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . kPa (PSIA)

Ratio of time variant to steady state
48 probe averaged engine face pressure . 	 . .

Pressure (Pounds per Square Inch Absolute) .	 PSIA

Dynamic	 pressure	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . kPa (PSIA)

Reynolds number 	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .

Inlet first ramp angle relative to the
Inlet	 Reference Line	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 degrees

Root	 mean	 square .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .

Second	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . second

lk

vi

BKRA2

KC2

Ke SP

kPa

M
0

:MACH

MAX

MIN

No.

a

SYMBOLS (Continued)

Description	 uiilLa

Radial distortion multiplied by radial
distortion weighting factor. . . . . . . . .

High compressor distortion descriptor. . . .

Circumferential distortion descriptor
used to calculate the high compressor
distortion descriptor. . . . . . . . . . . .

Pressure, Killopascals	 Killopascals

Freestream Mach number	 .

Freestream Mach number 	 .

Maximum.

Minimum .	 .	 .	 .	 .	 .	 .	 .	 . . . .	 .	 .	 .	 .	 .	 .	 .

Number

Individual probe engine face steady
state pressure . . . . . . . . . . . . . . . kPa (PSIA)

48 probe averaged engine face steady
state pressure . . . . . . . . . . . . . . . kPa (PSIA)
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P
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SYMBOLS (Continued)

Description Units

Series VII 1/6th scale inlet wind tunnel test series

data	 notation .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .

Series VIII 1/6th scale inlet wind tunnel test series
data	 notation	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .

Tt2 Engine	 face tota?. temperature	 .	 .	 .	 .	 .	 . .	 °K

Tt25H
High compressor inlet (or fan exit)	 total °K
temperature .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .

Tu Turbulence	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .

W2 Engine/Fan	 airflow	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .
. kg/sec	 (LB/sec)

WAT2 Corrected fan airflow - W29 /d t2 	. .	 . .	 kg/sec	 (LB/sec)

WAT2 Design Design corrected	 fan airflow	 .	 .	 .	 .	 .	 .	 . .	 98.43 kg/sec
(217 LB/sec)

WAT2 Percent WAT2 divided by WAT2 Design x 100	 .	 .	 .	 . .

• W25H High compressor a irflow	 .	 .	 .	 .	 .	 .	 .	 .	 . . kg/sec	 (LB/sec)

WAT25H Corrected high compressor airflow

W25Hv0 25H/$t25H	 .	 .	 .	 .	 .	 .	 .	 .	 •	 •	 •	 •
•	 kg/sec	 (LB/sec)

WAT25H Design Design corrected high compressor airflow 24.69 kg/sec
(54.44 LB/sec)

WAT25H Percent WAT25H divided by WAT25H Design x 100.	 .	 . .

a Aircraft angle r-f attack	 .	 .	 .	 .	 .	 .	 .	 .	 . . degrees

R Aircraft angle of sideslip	 .	 .	 .	 .	 .	 .	 .	 . .	 degrees

A 3 Inlet third ramp angle relative to the
Inlet	 Reference	 Line	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . . degrees

8
t2 Corrected average engine face total

pressure	 P t2 /101	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .

b t
25H

Corrected_ average engine face total
{

pressure P._ `SH/101	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .1.
.

_ p Inlet first ramp angle relative to the
Inlet	 Reference Line	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 degrees

• Q Standard deviation of the instantaneous
pressure	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 .	 . .	 kPa	 (PSIA)
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SY}0OLS (Concluded)

DescriptionUni ts

n NY (T)	 Covariance of pressure data from probes 	 bPa (PSI&)
x and y at lag time T ' ' ' ^ . . . , . . . '

G
XY 

(-r-0)	 Covariance of pressure data from probes	 kya (9SIA)
x and y at lag time T~0 ' . . . . . . ' . .

8 t	Corrected average engine face total-	 temperature It /288.l53	 ^^	 ^'	 '`	 ^	 ^^`	 ^ 

0t258	 Corrected average 6iQb compressor face
total temperature I t	/288.15
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0	 SU MARY

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 3ubscale 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-15 inlet/engine compatibility flight test
program. This data base has a Mach number range of 0.4 to 23 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/F100 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.

• The Revnolds 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.

• 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.
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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.

•
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APPENDIX I

CROSS SPECTRAL DENSITY PLOTS

Presented herein are the cross spectral density (CSD) plots which have
been generated for the same set of high resp,_nse pressure probes as the
cross-correlation function plots. The CSD plots and cross-correlation func-
tion plots are used in the evaluation of Melick's procedure which predicts
most probable peak distortion values.

The root mean square value of the fluctuating components is presented on
each plot. These values are obtained by integrating the Cross Spectral Den-
sity function for the mean square value across the frequency range of the
CSD.
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SUMMARY OF HIGH RESPONSE PROBES INVESTIGATED FOR
CROSS-SPECTRAL DENSITY PLOTS

FIGURE	 I
NUMBER

DATA
POINT	 I
IDENT.
NO.

*PART-POINT MODEL
SCALE

PROBES ANALYZED

1 5 164-1 1/6th L3R2 L3R3 L3R5
2 7 421-10 FLT L8R2 L8R3 L8R6
3 18 157-5 1/6th L3R2 L3R3 L3R5
4 19 421-14 FLT L1R2 L1R3 L1R6
5 43 206-5 1/6th L6R2 L6R3 L6R6
6 44 414-2 FLIGHT L6R2 L6R3 L6R6
7 60 249-5 1/6th L8R2 L8R3 L8R5
8 63 385-2 FSCP L1R2 L1R3 L1R6
9 65 543-4 FSE L8R2 L8R3 L8R5

10 66 184-7 1/6th L8R2 L8R3 L8R5
11 69 413-12 FSCP LSR2 L8R3 L8R5
12 70 425-1 FLIGHT L1R2 L1R3 L1R5
13 79 227-7 1/6th L5R2 L5R3 L5R5
14 81 465-8 FSCP L8R2 L8R3 L8R6

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

POI N T h1ODEL % RE NO. ANALYSIS

M° 8YIA5S' 6 TIME PART-POINT •^
SCALE (DEG) (DEG) MEG) (D G) WAT2 x 10 (SEC)

N0.

1 F L T 0.4 16.4 -0.8 6.9 27.6 C 104.1 1.44 0.6 422-4

2 FLT 0.59 13.9 0.9 7.0 26.6 C 102.7 2.04 0.6 417.5

3 I 0.52 10.0 0.7 I 27.6
1

107.1 1.33 0.6 417-4

4 ` 0.69 11.5 1.0 + 26.5 104.2 0.84 0.6 411-2

5 1/6th 0.60 -10.0 10.0 -3.0 10.6 C 97.2 0.43 0144 ,641

6 1/60 0.60 -10.0 10.0 -3.0 10.6 C 90 2 0.43 0.144 164-3

7 FLT 0.69 -8.4 10.6 0.6 10.5 C 101.2 1.40 0.88

0.181

421.10

8 1/601 060 4.0 0 7.0 10.6 C 76.6 0.43 112.7

9 1/6th 0.60 4.0 0 7.0 10.6 C 108.6 0.43 0.181 112.5

10 FSE 0.60 4.0 0 5.2 10.0 C 97.7 3.41 1.110 1162

11 FLT 0.67 4.3 0.7 6.9 11.1 C 94.4 3.58 0.72 424.2

12 0.69 3.4 0 7 6.9 11.1 74.1 3.68 0.76 425-6

13 0.59 4.6 1.2 1.5 11.1 107.9 1.74 0.62 4122

14 0.60 4.6 0.6 6.9 11.0 76.2 1.66 1.11 424-11

15 FLT 0.85 8.8 -0.5 7.0 27.6 C 104.2 2.21 0.60 417-3

16 FLT 0.92 5.6 0.6 7.0 26.6 C 104.5 1.04 0.60 417-1

17 1/6111 0.90 -10.0 10.0 -3.0 10.6 C 70.2 0.34 0.113 157-7

18 1/60 0.90 -10.0 10.0 -3.0 10.6 C 106.3 0.34 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

20 FSE 0.90 -4.0 0 -1.0 8.2 C 97.8 3.64 1.990 102-2

21 FLT 0.90 -2.8 -0.2 -1.2 8.7 C 97.5 3.25 1.23 42410

22 FLT 0.93 -3.3 0 -1.2 8.6 C 104.8 1.17 1.99 425-3

23 1/6th 0.90 4.0 0 7.0 10.6 C 76.8 014 0.369 67 9

24 1/6th 0.90 4.0 0 7.0 10.6 C 104.3 0.34 0.369 67.7

25 FSE 0.90 4.0 0 7.3 10.4 C 97.7 3.62 2.260 1262

26 FLT 0.92 4.6 0 7	 6 0	 11.0 C 96.2 3.41 0.89	 4209

27 0 91 5.2 0.5	 6.9	 11.1 99.1 3.28 1.13	 422 2

2B 0.92 4.2 0.1	 7.0	 11.0 76.1 2.47 1.34	 421-5

29 0.90 4.1 0.5	 6.9	 11.1 98.E 2.43 1.46	 4249

30 0.90 5.1 0.1	 1.0	 11.0 105.7 2.42 0.69	 421-4

31 0.90 3.5 0.2	 7.0	 11.0 77.5 1.78 2.26	 4216

32
L

0.90 1	 5 2 - 0.1	 7 0	 11.0 100.1 1 .79 6 7n	 421.7

33 0 94 1	 4 3 0 2	 1	 7 0	 11.1 105.6 1 89 1.06	 421 8

'C	 closed
	 p V /1 0117 1

For flight test, these data are flight-run numbot-,,

T7>tsl f: 1 - 1
DATA MATRIX
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DATA

PO'NT	 MODEL o: p ^3 % RE N0.	 ANALYSIS
M ° BYPASS'

-6	 TIME PART-POINT"
I.D.	 SCALE (DEG) (DEG) (DEG) (DEG) WAT2 x 10

(SEC)
NU ,

34	 FLT 1.21 1.5 0 6.0	 j 27.6 C 98.3 2.97	 0.60 413-4
35	 FLT 1.24 3.0 0.8 6.7 27.6 C 96.4 1.52	 0.60 4233

36	 1/6th 1.2 10.0 0 7.0 10.6 C 76.6 0.45 0.198 1317
37	 1/6th 1.2 10.0 0 7.0 10.6 C 107.9	 j 0.45 0.198 131-5

38	 FLT 1.18 7.7 0 3 7.0 11.0 C 74.0 3.22	 j 1.21 424-12
39	 I 1.2 7.4 -01 7.1 11.1 I 94.4 3.35	 1 119 424-1.3
40	 + 1.17 10.6 0 0 7.0 11.0 + 103.4 1.40 0.60 421-1 7

41 FLT 1.54 1.5 0 -1.4 27.0 Auto j	 95.4 2.17 0.60 4246

42 1/6th 1.6 -4.0 0 -2.0 13.5 C 87.3 0.21 0.106 206-9
43 1/6th 1.6 -4.0 0 -2.0 13.5 C 96.9 0.21 0.106 206.5

44	 j FLT 1.57 -3.6 0.7 -2.3 13.7 C 83.3 1.46 0.65 414.2

45	 j 1,6th 1.8 -2.0 0 -3.0 17.4 C 80.5 0.22 0.210 15 9
46 1,6th 1.8 -2.0 0 -3.0 17.4 C 1	 91.0 0.22 1	 0.201 15-5

47 FLT 1.75 -2.6 0.4 -2.2 16.7 C 80.7 1.41 1.23 4151

48	 FSCP 1.8 -2.0 0 -3.0 18.7 C 15.1 1.45 0.680 35315
49	 I -2.0 -3.0 I 82.2 1.45 O.b8o 353.5
50	 ( -2.0 -3.0 1 j 85.4 1.44 0.680 353-12

51 FSE 1.8 -Z.O 0 -2.9 18.6 C 80.6 1.46 0.680 523-2
52 FSE 1.8 -1.0 0 -2.9 18.6 C 79.8 1.46 0.680 525-4

53 FLT 1.81 -2.3 0.2 -2.9 18.2 C 78.9 1.53 0.680 4161

54 FSCP 11 4.0 0 2.5 18.7 C 79.9 1.45 2.800 3558

55	 FSE 1	 8 4 0 0 2.5 18.7 C 80.8 1.46 2.800 528 2
56	 FSC 1.8 4.0 0 2.5 18.7 C 79.7 1.46 2.800 529 4

57 FLT 2.0 2.5 0.2 2.3 20 9 Auto 77.0 1.72 2.800 4252
QV]e-a3279

m

(. - Closed
"For flight test, these data are flight-run nurrn­

TABLE 1-1 (Continued)

DATA MATRIX

0

6



i
UATA

POINT MODEL Lk p J3 % RE NO. ANALYSIS

M0
BYPASS' fi TIME PART-POINT**

1. D. SCALE (DEG) (DEG) (DEG) (DEG) wAT2 x 10- (SEC)
N0.

58 1/6th 2.2 -2.0 0 -4.0 22.5 C 68.6 0 22 0100 2507

59 FSCP -2.0 0 -4.0 22.5 C 69.2 1.48 0.600 4116

60 1/6th 12 -2.0 0 -4.0 25.0 0 65.0 0.22 0.100
i

2495
61 1/6th 2 2 -2.0 0 -4.0 25.0 0 52.9 0.21 0.100 2499

62 FSCP 2.2 -2.0 0 -4.0 25.0 0 61.7 1.48 0.600 3855
63 FSCP 2.2 -2.0 0 -4.0 25.0 0 62.3 1.48 0.600 3852

64 FSE 2.2 -2.0 0 -4.0 24.8 P 60.2 1.27 0.600 5422
65 FSE 2.2 -2.0 0 -4.0 24. P

C	 I

60.5 1.27 0.600 5434

184766 1/Gth 2.2 0 U -2.0 22.5 69.3 0.22 0.106
67 1/6th 2.2 0 0 -2.0 22.5 C 75.4 0.22 0.1UG 1845

68 FSCP 2.2 0 0 -2.0 22.5 C 73.6 1.47 0 650 4139
69 FSCP 2.2 0 0 -2.0 22.5 C 68.3 1.41 0.650 41 312

79 FLT 2.2 0.1 0.2 -2.2 22.9 C 73.0 2.34 0.650 4251

71 FSCP 2.2 4.0 0 0.0 25.0 0 60.7 1.48 0.600 3 8 2.3

is FSE 2.2 4.0 0 1.0 25.0 0 59.2 1.28 0.1500 5452
73 SE 2.2 4.0 0 1.0 25.0 0 58.2 1.27 0.600 5464

74 1/6th 2.2 12.0 0 6.0 25.0 0 47.3 0.22 0.100 2529
75 1/6th 2.2 11.0 0 60 25.0 0 65.G 0.22 0.100 252 5

76 FSCP 2.2 12.0 0 6.8 25.0 0 60.8 1.48 1	 0.6 00 384 2

77 FSE 2.2 11.0 0 6.8 I	 24.8 0 59.0 1.28 0.600 548 3
78 FSE 2.2 11.0 0 6.8 24.8 P 59.8 1.21 0.600 549 8

79 1/6th 2.5 0 0 -4.0 26.0 0 63.1 0.21 0.100 227-7
80 1/6th 2.5 0 0 -4.0 26.0 0 68.2 0.21 0.100 227-5

E1 FSCP 2.5 0 0- -4.0 26.0 0 62.8 1.18 0600 4G5-8
E2 FSCO 2.5 0 0 -4.0 26.0 0 58.9 1.28 0.600 465 5

*O - Open, C = Closed, P Partial 	 GPI3 o»> +o

'For flight test, these data are flight run numbers

;i

TAEILE 1 - 1 (Concluded)
DATA FOATRIX

- -	 ---	 -
^

i



SERIES VII - NASA DIk TA STUDY

DATA PART/POINT 16411	 IDENT 5	 FREQUENCY RANGE : 6 . 12000 Ht
THE SEGMENT START TIME WAS AT 22:11:62 000
BANDWIDTH = 12 2 Hi	 RECORD LENGTH - 10 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2	 CIVV

0 6	 _ 10	 10	 —30	 10 6	 00	 97 2%	 —11.7

1 PSIA - 6 8948 kP n 	 (a) Probes OR2, L3R3
4754. 10

f	
_	 _

1	 I	 I	 I I HI!
4754. 10-5

Ka

-r+

47.54 n 10^	
^F

T	 0L2R2 0L2R2' .	 OOS21Ip

	

7t6T 111n1'• .A►2,^	 j	 }
4754. 10_	

:111- 

I	 I	 1
47.54 n 10'11 	•

c

47 54 n 10'9'—

100	101	 102	 103	 104	 105

FREQUENCY (Ht)

Ib) Probes OR2. L3R3

hi

8
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SERIES VII - NASA DATA STUDY

DATA PART/POINT 164 1	 (DENT. 6	 FREGUENCY RANGE : 6.12000111
THE SEGMENT START TIME WAS AT 22-11:62.000
BANDWIDTH • 12 2 H,	 RECORD LENGTH = 10 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 OELTA3	 BYPASS	 WAT2	 CIVV

0 6	 — 10	 10	 —3.0	 10.6	 0.0	 97.211,	 —11.7

(c) Probes L3R3, L3R5
41 54 . 10-4

47.54. 10_5

1^►121 RMS

Ht

I/

	

1

47.54. 10-6

\ HE

47.54 a 10-7

47.54. 10-4

., s.. ­ 9

1

I 1 I 1 1 ! t	 ^t

!	 j	 !! !	 i . I .	 I	 ' I	 i .y

-i -•	 ^__.°LJ117°L3R6' .7N1 1Kh1=..0064IMAl2	! -

'-. _: _ —+---- ---•ter------ - ^_.	 -	 - -

1
1

1 

FREQUENCY 'H:1

FIGURE 1-1 (Continued)
CROSS-SPECTRAL DENSITY PLOTS FOR

Mo - 0.6•	 ) = —10.	 ^ = 10. WAT2 = 97.2 °10

9
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SERIES VII - NASA DATA STUDY

DATA PART/POINT 164 1 	 IDENT S	 FREQUENCY RANGE , 6 - 12000 HE
THE SEGMENT START TIME WAS AT 22:11:62 000
BANDWIDTH = 12 2 HE	 RECORD LENGTH = 10.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BV•ASS	 WAT2	 CIVV

Og	 -10	 10	 -30	 106	 00	 972%	 -11 7

(e) Probes OR2, L3R5
47.54 . 10-4

47.54. 10-5

(.1PL21 
RMS

HE

47,54. 10-6

{(
	 2

Hs /

47.54 . 10-7

4754 . 10-8

-	 I

! I I i 'II

I	 i

t7

lit 1 41

{ 0 L31012 0 L3R5' .2= 1Kh12. 2bin (MA)2

—•--..-
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FLIGHT - NASA DATA STUDY 	 OF POOR QUALnT,

DATA FLIGHT'RUN 421/10 ICENT 7	 FREQUENCY RANGE - 4 — 2000 Hz

THE SEGMENT START TIME WAS AT 21 09:24 580

BANDWIDTH = 4 0 H:	 RECORD LENGTH : 1.0 SECONDS

MACH	 ALPHA	 BETA	 ALT	 RHO	 DEL TA3	 BYPASS	 WAT2	 CIVV

0.89	 —8 5	 10 5	 12143 1398401	 0 6	 105	 0.0	 101 2 11.	 —8 513

	

(a)	 Probes = L8R3/L8R2
.951 — - ---	 ----	 — —

.713

(L1Pt 2 
)2

X 103	 OL8R3'L8R2' 11 576 KPa)2..00542IPSIAl2
H:	 .475

I,

kPa

.238	 'J	 1
Hz

a'

	

000.0	 -100	 800	 1200	 1600	 2000
Frequency (Hz)

(b)	 Probes = LSR3/L8R2

	

180	 —

90

Phdse Angle
(degrees)

0

I
II

-90

	

-180	 --

	

0.0	 400	 S00	 1200	 1600	 2000

Frequency IHz)

FIGURE 1-2

CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = .69, a = -8.5, 13 = 10.5, VVAT2 = 101.2%

1\

1	 ^

i

33

3

X

1

11
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f

e

i

FLIGHT - NASA DATA STUDY

DATA FLIGHT RUN 421 10 (DENT 7	 FREQUENCY RANGE = 4 — 2000 Hz

THE SEGMENT START TIME WAS AT 2109 24 580
BANDWIDTH = 4 0 Hz	 RECORD LENGTH = 1 0 SF.CCNDS

MACH	 ALPHA	 BETA	 ALT	 RHO	 CELTA3	 BYPASS	 WAT2

0.69	 —8.5	 10.5	 12143 (398401	 0 e	 10 5	 0 0	 101 2%

(c) Probes = L8R6/L8R2
9.51 -	 —	 ----

i
(

P 2	 7.13(-I 12)RMS x 105

Hz

4.75	
°L8R6 j L8R2 ..1819 (KPa1 2, .003a3 (PSIA)2

( 
kP3 2 1

	

Hz	 //	 4
2.38'

0.0 L
0.0	 400	 800	 1200	 1600	 2000

Fre q uency (Hz)

(d) Probes = L8R6/L8R2

CIW

—8.513

1

180

Phase .angle	 90
(degrees)

0

—90

—180
U^ 4	 !

0.0
Frequency (Hz)

FIGURE 1-2 (Continued)

CROSS-SPECTRAL DENSITY PLOTS FOR

Mo = .69, a = —8.5,	 ^ = 10.5,	 WAT2 = 101.2`0

11

12



TM,

;k	 FLIGHT - NASA DATA STUDY

DATA FLIGHT RUN 421 10	 (DENT 7	 FREQUENCY RANCE - 4 - 2000 Hi
THE SEGMENT START TIME ,VAS AT Z1:09 24 580

BANDWIDTH = 4 0 H:	 RECORD LENGTH - 1.0 SECONDS

MACH	 ALPHA	 BETA	 ALT	 RHO	 OELTA3	 BYPASS	 WAT2	 CIVV

0 69	 -8.5	 105	 12143 1398401	 0 6	 10 5	 0 0	 101 2%	 -8.513

(e) Probes = L8R6/L.8R3
.951

(,P.2) RMS x 103713

Hz

.475

kPa 2 	 'L8R6 °LBR3 	 5331 KP&) 2, 0112 ,PSIAl2

Hz
238 i

l

0.0011
	 400	 800	 1200	 1600	 2000

Frequency (Hz)

(f) Probes = L8R6/L8R3
180

90
Phase Angie

( degrees)

0

—90

—180
0.0	 400	 800	 1200	 1600	 2000

F-enuencv (Hz)

FIGURE 1-2 (Concluded)

CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = .69,	 o = —8.5, 0 = 10.5, WAT2 = 101.2%

F	 i

13
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0
SERIES VII

DATA PART POINT 1575	 (DENT 1

THE SEGMENT START TIME WAS AT 20'

BANDWIDTH = 12 2 Ht 	 RECORD

MACH	 ALPHA	 BETA

09	 -10	 10

47 54 . 10-4

I

II

1	 I

-9R2 °L31111- 1.41

I	 1	 ,

I

47 54 . 10-5

JPt 22' RMS

Ht

47 54 . 10-5

Mh2

Nt

4754% 10-7

4.54. 10'5 	- -

4.54. to-9	 J	 :;	 ----
10 0 	101	 102	 103	 104	 105

FREQUENCY (Hs)

200

100

PHASE ANGLE
DEGREES)

0

-100

_200

(b) Probas L3R2, L3R3 1

FREQUENCY IHr1

FIGURE I-3
CROSS-SPECTRAL DENSITY PLOTS FOR

Mo = 0.9, a = —10, 0 = 10, WAT2 = 106.30'o

I
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IV 4Y 54. 10-8

200

•m
PHASE ANGLE

DEGREES,

0

—100

1
I

i, 
1 

0.

SERIES VII - NASA DATA STUDY

DATA PART POINT 187 8	 IDFNT 18	 FREQUENCY RANCE 8 12000 H.

THE SEGMEN T START TIME WAS AT 20 08 47 000

BANDW,DTH • 12 2 Hi 	 RECORD LENGTH = 10 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS

03	 —10	 10	 —30	 103	 00

W Probes L3R2. L3R5
47 sA. ,o

47 54. 10-5

_ _2' RMS
H!

1/
	

1754. 10^

`Ht2^

47 54 . 10-7

47 5A
100

WAT2	 CIVv

1083%	 80

-

}

=r	 —
'

°L3R2 #LM • 2818 IKP.1 2 ..00BO IPgAl2

1	 1	 I{	 I	 ^^

1

^!	 I II	 !	 1 A

101	102	 102	 104	 108

FREQUENCY(NO

(d) Probes OR2. L3R5

—200
0	 .1000	 6000	 8000	 8000	 10000	 12000	 14000	 18000	 13000	 20000

FREQUENCY INal

FIGURE 1-3 (Continued)
CROSS-SPECTRAL DENSITY PLOTS FOR

Q

	 Mo = 0.9, IE = —10, ^ = 10. WAT2 = 106.3 °'o

15
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SERIES V11 - NASA DATA STUDY

DATA 3 AHI POINT 157 5	 IDENT 18	 FREQUENCY RANGE -6.12000Ht
THE St6MENT START TIME WAS AT 20 08 47 000
BANDWIDTH : 12 2 H.	 RECORD LENGTH • 10 0 SECONDS

MACH	 ALPHA	 BET..	 RHO	 DELTAS	 BYPASS	 WAT2	 CIW

09	 —10	 10	 30	 106	 0.0	 1063%	 50

lei Probes i.3R3. L3R5
47 ,4 . 10-4

4.54. 10-5

2
^P1 21 RMS

HE

41.64.10-4

Yh=

Ht

4 7 54 . 10-7

47 54 . 10-9

101	 102	 103	 104	 106

FREQUENCY IHtl

47 54 . 10-9
100

200

:.. {

	

,ao	
_PHASE ANGLE	 !	 ,	 I	 a	 ........... :...	 ..........	 .._..

,DEGREES)	 I	

F'I^	

^^ ,	 •.4

	

p	
I,	 f

	

_	 ...i.......i....
,

I	 ^	
11•.'	 I	 1	 I	 ^	 ,

_2pp

	

o	 z000	 .,wo	 a000	 e000	 l000a	 12000	 ,♦000 	 •e000	 +e000	 200ao

FREQUENCY (Hal

FIGURE 1-3 (Concluded)
CROSS-SPECTRAL DENSITY PLOTS FOR

Mo = 0.9, a = —10, l3 = 10, WAT2 = 106.30 10

16



x

Hz

.475

kPa2-1
Hz l

'	 .238

1\

FLIGHT - NASA DATA STUDY	 , I ^ I

MACH

0.94

DATA FLIGHT/RUN 421/14 	 IOENT. 11	 FREQUENCY RANGE	 — 2000 Hz
T HE SEGMENT START TIME WAS AT 11:18 07 140
BANDWIDTH 4 0 Ha	 9ECCRO LENG TH , 1 0 SECONDS

ALPHA	 BETA	 ALT	 RHO	 OELTA3	 BYPASS	 WAT2

— 8.9	 102	 1_402 439701	 10	 05	 00	 1C71%

951	
_ _—(a) Probes LI R3/L1 R2

.713(.iFt2) ants 
"3

C1VV
—5 000

R
n 0 ;

0.0	 400	 800	 1200	 1600	 2000

Frequency ;Hz)

(b)	 Probes = L1 R3, L1 R2
	 t	 I

180

Phase Angle
(degrees)

90

01 ^

^I	 I f

	

—90	 d

	

—180	 --	 ---	 —
0.0	 400	 860	 1200	 1600	 2000

Frequency (Hz)

FIGURE 1-4

CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = .94,	 a = -8.9,  N=10.2, WAT2 = 107.1°0

17



Phase Angle
(degrees)

180

90

C

-90

-180

FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421/14 	 IDENT. 19	 FREQUENCY RANGE = 4 — 2000 H=

THE SEGMENT START TIME WAS AT 21:16:07 140

	

BANDWIDTH - 4.0 Hz	 RECORD LENGTH = 1.0 SECONDS

MACH	 ALPHA	 BETA	 ALT	 RHO	 DELTA3	 BYPASS	 WAT2	 Clvv

094	 -8 9	 102	 13402 (439701	 1.0	 10.5	 0 0	 107 1%	 -5000

(c)	 Probes - L1 RG/L1 R3
190

14.3

9.51

4.75

0

(JPt2) RMS x 105

Hz

kPa2

Hz )

°LIR8 °Llll^'.6091 IKP^I ! .0107 IPSIAIZ-

1	
i	 I -	

11111

v wl
00.0	 400	 800	 1200	 1600	 2000

Frequency (Hz)

(d)	 Probes = L1 136/1-1 R3

0.0	 400	 800	 1200	 1600	 2000

Frequency (Hz)

FIGURE 1-4 (Continued)
CROSS-SPECTRAL DENSITY PLOTS FOR

Mp = .94,	 a = —8.9, (3 = 10.2, 1IVAT2 = 107.1%

18



U FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421/14	 IDENT 19 FREQUENCY RANGE = 4 - 2000 Hz
THE SEGMENT START TIME WAS AT 21:16:07.14C

	

ANDWIDTH = 4 0 Hz	 RECORD LENGTH = 1.0 SECONDS

MACH	 ALPHA	 SETA	 ALT	 RHO	 DELTAS	 BYPASS	 WAT2	 CIVV

0.94	 -8 9	 10.2	 13402 1439701	 1.0	 10 5	 0 0	 1071%	 -5.000

(e) Probes = L1 R6/1.1 R2
47.5

RMS
35.6

x105
Hz

23.8
kPa2

Hz

11.9

0.0 0.0	 400	 800	 1200	 1600	 2000
Frequency (Hz)

(f) Probes = L1 R6/1-1 R2

r,

A ^

19

Phase Angle
(degrees)

180

90

0

-90

180
0.0	 400	 800	 1200	 1600	 2000

Frequency (Hz)

FIGURE 1-4 (Concluded)
CROSS-SPECTRAL DENSITY PLOTS FOR

M D = .94,	 a = -8.9, r = 10.2, WAT2 = 107.1%

M,

owl



47 54. 10

47 54. 10

1.___ 21 RMS
Ht

47 54 . 10

(k^2^
HI

47 54. 10

4754.10

SERIES VIII - NASA DATA STUDY

DATA PART/POINT 200%6 	 IDENT 43 FREQUENCY RANGE • 0. 12000 Hr

THE SEGMENT START TIME WAS AT 03:30.06 000
BANDWIDTH = 12.2 Ha 	 RECORD LENGTH = 10 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2	 CIW

1.4	 -4	 0	 -2 0	 13 5	 0 0	 96 9%	 - 12 0

(a) Probes L6R2, L6R3

-6

j ,	 I I	 I ^^) ' I	 I	 j I	 ii

:,{+ T+.

l i	 I	 II 1 i	 -	 ^

_

_4

-9

°LSM "LGR3 -.1374 1 Kftl 2 .  .0029 WSIAI2

^	 I	 I i '	 i	 lii;)	
^.I -y	 ,I^f	 =ice

— i

1

47.54 n 10
100	101	 102	 103	 104	 105

FREOUENCY (Mi)

(b) Probes L6R2, L6R3
200

........	 ...... ,.....	 II

(I
,

T
..... )

PHASE ANGLE
(DEGREES)	 ._I _.i......	 I.	 )	 ...,......	 ....	 I	 ^....

0	 1	 -

-100	

....

-	 0	 2000	 4000	 6000	 8000	 10000	 12000	 14000	 16000	 18000	 20000

FREQUENCY IMzl

FIGURE 1-5
CROSS-SPECTRAL DENSITY PLOTS FOR

	

Mo = 1.6,	 a = —4,	 0 = 0. WAT2 = 96.9"/o
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SERIES VIII - NASA DATA STUDY

DATA PART, POINT 20615	 IDENT 43 FREOUENCY RANGE - 5 12000 Hr
THE SEGMENT START TIME WAS AT 03:30:06 000
BANDWIDTH - 12 2 He	 RECORC LENGTH = 10.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTA3	 BYPASS	 WAT2
	

CIVV
1 6	 -4	 O	 -2.0	 13 S	 00	 969%	 -120

ICI Probes L6R2, L6R6
67.64 t 10'4

47.54 a 10-5

2
I.1Pt21RMS

Hi

4754. 10-6

kh2^

l Ht

41 54 a 10-7

47 54 ^ 10-6

TV

47.54.10 -9 -
100
	

10 1	102	 103	 104	 105

FREOUENCYIHzi

(d) Probes L6R2, L6146

I
-k

^ I

t	 l	 l 1. I	 i it	 I	 I II ^!^ :1

i	 ^^^	 (	 i	 t,	 j i	I 	 i	 t	 ^I	 I

uLGR2°L%R6' .06061Kh12..00131PSIAl2 	 •`	 '_

t

21
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SERIES VIII - NASA DATA STUDY

DATA PART: POINT 206/6	 (DENT 43 FREQUENCY RANGE = 612000 H-
THE SEGMENT START TIME WAS AT 03 30.06 000
BANDWIDTH = 12.2 Hi	 RECORD LENGTH : 10 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTA3	 BYPASS	 WAT2	 CIVV

1 6	 —4	 0	 —2 0	 13 5	 0.0	 96 9%	 _12,0

(e) Probes L6R3. L6R6
4754. 1

47.64.

(J!'L2) RMS

HE

47.54 a

tft2

HE

47 54 .

47.54%

0

0-5

I I	 ^
1

1	 j j I

i

0-4

0-7

0-6

f

a L6R2 ^6Re • 0516 ach)2..0011(PSIAl2

h^:

1

22

i.

—100	
1	

r	
Z

—200
0	 2000	 4000	 6000	 6000	 10000	 12000	 14000	 16000	 16000	 20000

FREQUENCY (He)

FIGURE 1-5 (Concluded)
CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = 1.6,	 a: _ —4, Q = 0, WAT2 = 96.9%

^J
J

I

I
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'	 FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 414/2	 (DENT. 44	 FREQUENCY RANGE : 4 - 2000 Hz
THE SEGMENT START TIME WAS AT 20:16 46 820
BANDWIDTH = 4.0 Hz 	 RECORD LENGTH = 1.0 SECONDS

MACH	 ALPYA	 BETA	 ALT	 RHO	 OELTA3	 BYPASS	 WAT2	 CIVV

1.37	 -3.6	 0 6	 17167 5629CI	 -2.3	 13.7	 0.0	 89 3%	 -20 60

(a) Probes = L6R3/L6R2
4

3

(APt2) RMS x 105
Hz

2

kPa2

	

Hz	 1

0.0	 400	 800	 1200	 1600	 2000

Frequency (Hz)

(b) Probes = L6R3/L6R2

7.5	 —

5.6

3.8	
GL6R3 OLGR2 " JM Wvl2. A0428 ( PSIA)2

1.9 1

n n	 h-^.,n	 ^^.

r

1

Phase Angle
(degrees)

180

90

0

-90

-180
0.0	 400	 800	 1200	 1600	 2000

Frequency (Hz)

FIGURE 1-6

CROSS-SPECTRAL DENSITY PLOTS FOR
M ID = 1.57, a = --3.6,	 = 0.6,	 WAT2 = 89.3%
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FLIGHT - NASA DATA STUDY

	DATA FLIGHT'RUN 414/2	 (DENT 44	 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 20:16:46.820

	

BANDWIDTH = 4 0 H:	 RECORD LENGTH = 1.0 SECONDS

MACH	 ALPHA	 BETA	 ALT	 RHO	 DELTA3	 BYPASS	 'NAT2	 CIVV
i	 1 57	 —3 6	 0.6	 17157 , 562901	 —2.3	 13.7	 0 0	 89 3%	 —20 60

(c)	 Probes = L6R6/L6R2
19.0

(JPt2) 2	

x 105

	 14.;

Hz

9.5'

kPa2

Hz
t
	

4.7

0l

Phase Angle
(degrees)

F: 1	 J
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Frequency (Hz)

(d) Probes L6R6/L6R2
180

?0

0

—90

180

ti i n
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FIGURE 1-6 (Continued)

CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = 1.57, a = —3.6, N = 0.6, WAT2 = 89.3%
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FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 414/2	 DENT. 44	 FREQUENCY RANGE = 4 — 2000 Hz

THE SEGMENT START TIME NAS AT 20:16:46 820

	BANDWIOTM - 4.0 Hz	 RECORD LENGTH = 1 0 SECONDS

MACH	 ALPHA	 BETA	 ALT	 RHO	 DELTAS	 BYPASS	 WAT2

1.57	 —3.6	 0 6	 17157,56290I	 —2.3	 13.7	 0.0	 89 3%

(e)	 Probes = L6R6/L6R3
19.0 F-

(.1 P ) 2	 14.3
t 2 RMS x 105

Hz

9.51

kPa2

Hz
4.75

OL6R6 "L6R3' 2629 (KPa) 2..00553 (PSIA)2

0
f

00

	

0.0	 400	 800	 1200	 1600	 2000
Frequency (Hz)

(f)	 Probes = L6R6/L6R3
180

Phase Angle	 90
(degrees)

0

—90

-180

	

0.0	 400	 800	 1200	 1600	 2000
Frequency (Hz)

FIGURE 1-6 (Concluded)

CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = 1.57, u = -3.6, { = 0.6, W AT2 = 89.3%
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SERIES VIII - NASA DATA STUDY

DATA PART/POINT 149 5 IDENT 60	 FREQUENCY RANGE 6 12000 H:
THE SEGMENT START TIME WAS AT 06 18 59 000
BAND WIDTH = 12 2 Ht	 RECORD LENGTH = 10 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2

2 2	 —2	 0	 —4.0	 18.0	 .0774 1120.01	 68.0%

(a) Probes 1.8112, L8R3
47 54 . 10-4

47 54. 10-5

47 54 . 10-6

k,2
HE

47.54 . 10-7

47.54 . 10-8

47.54. 10-9

100
	

101
	

102	 103
	

104
	

105
FREQUENCY INal

(b) Probes LBR2. 1.8143
200

100

	

11 1	
PHASE ANGLE

(DEGREES)

0
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_200

0	 2000	 4000	 6000	 8000	 10000	 12000	 14000	 16000	 18000	 20000
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FIGURE 1-7
CROSS-SPECTRAL DENSITY PLOTS FOR
M 	 2.2,	 _ —2, 13 = 0, WAT2 = 65.0%
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SERIES VIII - NASA DATA STUDY

DATA PART/POINT 24915	 IDENT 60	 FREQUENCY RANGE 6 12000 Ht

THE SEGMENT START TIME WAS AT 06.15 59 000
BANDWIDTH - 12.2 H=	 RECORD LENGTH - 10.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTA?	 BYPASS	 WAT2	 CIW

22	 -2	 0	 -40	 25 0	 0774 11200)	 650%	 -25 0

(C) Probes L8R2, L8R5

47 54 . 10-4

47.54. 10-5

2
(APIJ RMS

H.

17.54. 10-6

1( k..=)
\ HE /

47.54. 10-7

4754.10-6

4754.10-9
100	101	 102	 103	 104	 105

FREQUENCY (Mil

(d) Probes L8R2, 1.8115
200

100

PHASE ANGLE

(DEGREES)

0

-100

-200
0	 2000	 4000	 6000	 8000	 10000	 12000	 14000	 16000	 18000	 20000

FREQUENCY IH41

FIGURE 1-7 (Continued)
CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = 2.2, a=-2.  ^ = 0. WAT2 = 65.0%
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SERIES V111 - NASA DATA STUDY

DATA PART- POINT 249,5	 (DENT 60	 FREQUENCY RANGE - 5 . 12000 H,
THE SEGMENT START TIME WAS AT 06 15 59 000
BANDWIDTH - 12.2 Ha	 RECORD LENGTH • 10.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2	 CIVV

2 2	 —2	 0	 —40	 25.0	 .0774 1120 01	 65 0 1%	 —25 0

(e)Probes L8R3, L8R5

t

r_	 µ 1

°LBILt °LeM • .1535 1 KM12..0022 IPSIAl2

—47.54 a 10 ^
100 	101	 102	 103	 104	 105

FREQUENCY (Hal

(f) Probes L8R3, L8R5
200

PHASE ANGLE	 (	 _,	 t
IDEGREES)	 ;{ j 1 I 1	

.—*.^^	

..	 ._1

!	 5ff 4	 s	 I 1

1S	
I	 ,

1	 1...

—100

zW
0	 2000	 4000	 5000	 5000	 lom	 12000	 14000 	 15000 	 ism	 20000

F REQUENCY Hal

FIGURE 1-7 (Concluded)
CROSS-SPECTRAL DENSITY PLOTS FOR
Mo 2.2.	 1 = —2, ^ = 0, WAT2 = 65.0 0'o
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FSCP - NASA DATA STUDY

DATA ART/POINT 385 2	 (DENT. 63	 EREGUENCY RANGE - 4 - 2024 HE
THE SEGMENT START TIME WAS AT 01:29 15 000
BANDWIDTH • 7 9 HE	 RECORD LENGTH . 13.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 OELTA3	 BYPASS	 WAT2

2.2	 --2	 0	 -4.0	 25 O	 -1761120 11	 62.3%

47.64. 10'3	
(e) Probes L1 R2, L1 R3

47.54.10-4

47.64. 10_5

2
(JP^2l RMS

H.

417.54.10-4

►It /

47.54 n 10-7

47.54. 10'6
100

CIW
25 O

I 1^

~1 I	 l i	 l 	 i
I

1	 ^ I!	 I ^^ '

-•-r-

j
Mill

M il l. I.	 1	 f	 t
I

1 ,^^ i	 ;	 i,.

11 1

i1

°L1R2 °Llp' -2109 (K►.1 2, .00K IP61Al2

101	 102	 103
	

104	 105

FREQUENCY (Hit) 	 1
1

(b) Probes L1R2, L1R3
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FSCP - NASA DATA Sl UDY

DATA PART/POINT 385 2	 (DENT N	 PREUUENCY RANGE . 2024 He

THE SEGMENT ST.RT TIME WAS AT 01:211'15000
BANDWIDTH • 7.9 H i 	RECORD LENGTH • 17.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2	 CIVV

2.2	 -2	 0	 -4.0	 2S 0	 0776 1120 11	 F: 3%	 -26 0

110 Probes L1 R2, L1146

	

1	 °UR2-Lift WW IM1 2 ,4012 IPSIA112

 -1

^, ===f::

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

	

1 00	 101	 102	 103	 104	 106

4754. 10-3

47.54.10-4

47.64. 10-5

2I.1P121 RMS
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47.54. 10-4

2

47.64. 10-7
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I 1

I
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_.....	 i

- 100

200	
t
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FIGURE 1-8 (Continued)
CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = 2.2. Q = -2. 0 = 0, WAT2=62.30,o
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FSCP - NASA DATA STUDY

DATA PART/POINT 389/2 	 ILANT 63 FREGt.ENCY RANGE . 4 - 2024 H.

THE SEGMENT START TIMf WAS AT 01:2916 000
BANDWIDTH • 7.9 Ht 	 RECORD LENGTH . 13 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTA3	 BYPASS	 WAT2	 CIvv

2.2	 _2	 0	 -4.0	 29.0	 0775 1120.11	 62.3%	 -26 0

(s) Probes L1 R3. L1 R6
47.64.	 3

4754.

47.64 .

1.1P22) RMS

H.

4754 n

kft 2 \
Ht J

47S4.

	

47.54 n 10-4 	.

	

100	101	 102	 103	 104	 105

FREQUENCY (H.I

(f) Probes L1 R3, L1 R6

	

200	 }
I

,00
PHASE ANGLE  
,DEGREES)	

1	
i

0

	

-100	 '

I

	

- 200 0
	 2000	 4000	 8000	 8000	 10000	 12000	 14000	 16000	 16000	 20000

FREQUENCY IH.I

FIGURE 1-8 (Concluded)
CROSS-SPECTRAL DENSITY PLOTS FOR
M D = 2.2.	 = —2. Q = 0, WAT2 = 62.3%
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4;.54 n 10-4

47.54 n 10-5

I,Pt21 RMS

He

47..54 n 10-6

H4 /

47.54: 10-7

11I

TT-1i

FSE - NASA DATA STUDY

DATA PART POINT 543/4	 IDENT 65	 FREQUENCY RANGE = 4 . 2024 Ma
THE SEGMENT START TIME WAS AT 23 12 07 000
BANDWIDTH - 7 9 He	 RECORD LENGTH • 13 O SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 aYPAEE	 WAT2	 CIW

2 2	 -2	 0	 -40	 24.6	 0223 134 51	 60 5%	 -25 0

(a) Probes LSR2, L8R3
47.54 • 10-3	-- 	 -	 - -	 -. _ .— 

.T
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4.54.10-4

(H2/11

47.54.10-7

FSE - NASA DATA STUDY

DATA PART POINT 543 4 	 IDENT 65	 FREQUENCY RANGE = 4 2024 He
THE SEGMENT START TIME WAS AT 23 12 07 000
BANDWIDTH . 7 9 Hr 	 RECORD LENGTH • 13 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 OELTA3	 BYPASS	 WAT2	 CIVV

2 2	 -2	 0	 -40	 24 H	 0223 134 51	 605%	 - 25 0

(c) Probes L8R2, L8R5
4.54 . 10-3

47.54.10-4

47.54. 10-5

I
i	 ^

I
II ; I	 1 iii

i i 	 ^i
i	 i	 1	 I

I 	 i 	 i 	
^

^i,

^'	 1 1'

 III;	 ^	 -

I	

1^.	 •--

i .7'

°LgR2 °LINS	 .2247 (Kh)2..00A 1!R)A)2

4.54.10-!
100
	

10 1	102	 103	 104	 105

FREQUENCY(Ha)

(d) Probes L8R2, L8R5
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FSE - NASA DATA STUDY

DATA PART/POINT 643 4 IDENT. 66 FREQUENCY RANGE • 4 — 2024 Ht
THE SEGMENT START TIME WAS AT 23 12,07 000
BANDWIDTH - 7	 9 Hr	 RECORD LENGTH -. 13 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2
	 CIW

2 2	 —2	 0	 —4.0	 24.6	 0221 134 6)	 605%	 -260

(e) Probes L8R3, LSR5
47.54 n 10-3

4754. 10-4

4754. 10-5

1.1P121 R MS
Ht

47.54 n 10-1

^kh2^11t

47.54 n 10-7

4754. 10-9

	

100 	101	 102	 103	 104	 105

FREQUENCY (HSI

200
(f) Probes L8R3, L8R5

i

100
... i....:	 1

PHASE ANGLE
,DEGREES)	 • 	 '

0 i..	 .

it— 100

—	 0	 2000	 4000	 60006000	 10000	 12000	 14000	 16000	 16000	 20000

F REOUENCY Hr)

FIGURE 1-9 (Concluded)

CROSS-SPECTRAL DENSITY PLOTS FOR
M D = 2.2, a -- —2, IJ = 0, WAT2 - 60.50%
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SERIES VIII - NASA DATA STUDY

DATA PART/POINT 104/7 	 (DENT 66	 FREQUENCY RANGE 6 . 12000 Ht
THE SEGMENT START TIME WAS AT 20 22.12.000
BANDWIDTH . 12.2 Ht 	 RECORD LENGTH • 10.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2	 CIW

2.2	 0	 0	 -2.0	 22.5	 0.0	 69 3%	 -250

47.54. 10-4

47.54. 10-5

IJPt21 RMS

Ht

47 54 . 10-6

/ kPt2 1
I	 r	 /

47 54. 10-7

47.54 . 10'9

101	 102	 103	 104
	

105
FREQUENCY IHtI

(b) Probes L8R2. LSR3

47.54. 10'9
100

I

i

P
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SERIES VIII - NASA DATA STUDY

DATA PART/POINT 194/7	 IDENT Be	 FREDUENCY RANGE -6 . 12000 Ha

THE SEGMENT START TIN1*: WAS AT 20:22:12.000
BANDWIDTH a 12.2 He 	 RECORD LENG t 'H = 10.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2	 CIYV
2 2	 0	 0	 —2.0	 2% 5	 0.0	 99.3%	 -- 25 0

(c) Probes LSR2, LSR5
47.54 a 10-4

4754.10-5

2f-%F,2i RMS

H:

47.54 a 10--4

^kh2\

Ha

47.54a10-7

47.54 a 10_8

j

^	 Iil	 I	 ^	 I	 ^	 I	
1	 !^	 !	 I	 ;.

	

II	 I	 ^	 ;1.	 I	 iil

i

	0̀11

	^	 I	 ^	
I	

11	 l i	 1

4L9R2 "L911i' .29761KM12..0099 (PSIA)2

FIGURE 1-10 (Continued)
CROSS-SPECTRAL DENSITY PLOTS FOR

a-o
Mp = 2.2.	 0. Q = 0, WAT2 69.3%
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SERIES VIII - NASA DATA STUDY

DATA PART/POINT 184,7	 (DENT. 88	 FREGUENCY RANGE B-12000 Ht

THE SEGMENT START TIME WAS AT 20.2292 000
BANDWIDTH = 12 2 Ht 	 RECORD LENGTH : 10.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2	 CIVV

2 2	 0	 O	 -2.0	 22 5	 00	 69.31%	 -25.0

(e) Probes L8R3, L8R5

47.54. 10-4

47.54. 10-5

uy12' R M9

Ht

47

\I

.54 . 10-8

\ Hz 2

47.54.10-7

47.54. 10-9

101	 102	 101	 104	 105

FREQUENCY (HR)

(f) Probes L8R3, L8R5

47.54. 10-9
100

— 

^	 I	 I	 II^	 ^^I' I 	is
I 	 I 	 I.	 j 	 I 	 I:	 ^	 ^,

I

1
i	 ,.
I I 	 ^,	 I

^ ^'
j

O L2111112 OLIO- .36241KP412..0074IMAl2	 + --	 -
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FSCP - NASA DATA STUDY

DATA PART POINT 413/12 IOENT 69 	 FREQUENCY RANGE 4 -2024 H:

THE SEGMENT START TIME WAS AT 22. 341{.000
BANOW:DTH • 7.9 Hi	 RECORD LENGTH • 13 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTA3	 BYPASS	 WAT2	 CIW

2.2	 0	 0	 -20	 22 5	 00	 68 3%	 25 0

(a) Probes LSR2, LSR3

	

47.54 n 10-3 	 r	 r	 rr	 rrf	 r

a

.-.-r..-

I

I	 1	 I	 1	 i	 ..^	 I	 I.

•Li112 °LMq • 1.740 IKh1 2..0300 IKIAl 2	1 '	 ''
—

'

EMT—

i
^	 I

PHASE ANGLE
.DEGREES)

4754.  10-4

47.54 a 10-5

211►^2 RMS

Hs

47.54x  10^

kh2 1
Hi

47 54 . 10-7

101	 102	 103	 104	 105

FREQUENCY (Ni)

(b) Probes LSR2, LSR3

47.54 n 10-6
100

1

i
i

1

I
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FSCP - NASA DATA STUDY

DATA PART/POINT 413/12 (DENT. tt 	 FREQUENCY RANGE = 4 — 2024 He
THE SEGMENT START TIME WAS AT 22 34 15 000
BANDWIDTH = 7 9 Hx	 RECORD LENGTH = 13.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTA)	 BYPASS	 WAT2	 CIYY

2 2	 0	 0	 —2.0	 22 5	 0.0	 68 3%	 —25 0

ICI Probes L8R2. L8R5
47 54 x 10

47.54 x 10

47.54 n 10

IMP^2) RMS

Ht

47.54 x 10

r 2`

11

	 47)

)

54 x 1

—3

I

I '	 ( j !	 I ^ ' II

f
TTTT

-S
^ I	 it I	 I	 j	 l j I	 i j I 1 ^	 I I!

r—.

i

_4
^"	 l	 i	 I1 1 ', t ' i	 t

°L9R2 °ltRS' .721] IKh12, .01521PSIA) 2 	I	 I	 I i	 ll`

-t

I

47 54 x 10

	

100	101	 102	 103	 104	 105

FREQUENCY(Ht)

(d) Probes L8R2, L8R5
200

100
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FIGURE 1-11 (Continued)
CROSS-SPECTRAL DENSITY PLOTS FOR

	

Mo = 2.2,	 t = 0. Q = 0, WAT2 68.3%



47.54 a 10-'4

47.54 n 10-5

",," ) RMS

Hz

47.54 n 10-6

Hi

47.54 n 10-7

f

FSCP - NASA DATA STUDY

DATA PART/POINT 413/12 IDENT 69	 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 2234 15 000
BANDWIDTH = 7 9 Hz	 RECORD LENGTH • 13.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WA T2	 CIW

2 2	 0	 0	 —2.0	 22 5	 0.0	 68 3%	 —25.0

(a) Probes LSR3, L8R5
47.54 a 10-3

it

i
'LtR3 -L5RS M7 IKh12, .0201 IPSIAI2	It	 ^I I	 '	 j	 I

	

1	 --

r

-B47.54 a 10
100 	101	 102	 103	 104	 105

FREQUENCYtHal

(f) Probes LSR3. LSR5
200

100

PHASE ANGLE
DEGREES)

0

-100

200

0	 2000	 4000	 6000	 6000	 10000	 12000	 14000	 16000	 11000	 20000

FREQUENCY (Hi)

FIG'JRE 1-11 (Concluded)
CROSS-SPECTRAL DENSITY PLOTS FOR
M  = 2.2,	 a = 0,	 ^ = 0, WAT2 = 68.3l'o
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.190

.143

0951

0475

00
0.0	 400	 800	 1200	 1600	 2000

Frequency (Hz)

(aPt21RMS x 101
Hz

kPa2
Hz

FLIGHT - NASA DATA STUDY	
ORiGNAL PAGE IS
OF POOR QUALITY

DATA FLIGHT/RUN 425/1	 (DENT. 70	 FREQUENCY RANGE - — 2000 Hz
THE SEGMENT START TIME WAS AT 05:09:58 870

	

BANDWIDTH = 4.0 Hz 	 RECORD LENGTH z 1.0 SECONDS

MACH	 ALPHA	 BETA	 ALT	 RHO	 DELTAS	 BYPASS	 WAT2	 CIVV

2 21	 0.1	 0.2	 16623 (542101	 —2.2	 22 5	 0.0	 73.0 i	 =26.000

(a)	 Probes = L1 R3 /L1 R2

(b)	 Probes = L1 R3/L1 R2
180

I
i

Phase Angle
	 90	 i

(degrees)

0

—90

	

—180
	

i
0.0	 400	 800	 1200	 1600	 2000

Frequency (Hz)

FIGURE 1-12
CROSS-SPECTRAL DENSITY PLOTS FOR

M O =2.21, a=0.1, 0-0.2,	 VVAT2=73.0%
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2J

Y.Pa2

Hz
1.1

0^
0.0	 400	 800	 1200	 1600	 2000

Frequency (Hz)

n^'^Il^hI^ IyIi ^

of

180

90

Phase Angle
(degrees)

0

—90

_183

FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 425/1	 [DENT. 70	 FREQUENCY RANGE = 4 - 2000 H:
THE SEGMENT START TIME WAS AT 06:09:58 870

	

BANDWIDTH = 4.0 H: 	 RECORD LENGTH = 1.0 SECONDS

MACH	 ALPHA	 BETA	 ALT	 RHO	 DELTA3	 BYPASS	 WAT2	 CIVV
2.21	 0.1	 0.2	 18523 54210)	 -2.2	 22.9	 0.0	 73.0%	 -25.000

I

(c)	 Probes = L1 R5/1_1 R2
4.7

1

	

(JP )2	 3.5
t 2 RMS x 103

(d)	 Probes = L1 R5/1_1 R2

0.0	 400	 800	 1200	 1600	 2000

Frequency (Hz)

FIGURE 1-12 (Continued)

CROSS-SPECTRAL DENSITY PL^TS FOR
Mo=2.21,	 =0.1, ^ = 0.2, VVAT2=73.0%
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FLIGHT - NASA DATA STUDY

I	 DATA FLIGHT/RUN 425/1 	 (DENT. 70	 FREQUENCY RANGE - 4 — 2000 H:
THE SEGMENT START TIME WAS AT 08:0958.870
BANDWIDTH 4 0 Ha	 RECORD LENGTH - 1 0 SECONDS 	 I

L

1AACH	 ALPHA	 BETA	 AL?	 RHO	 DELTAS	 BYPASS	 WAT2	 CIVV

2 21	 0 1	 02	 16523 542101	 —2 2	 22 9	 0 0	 73 0:	 —25 000

I`
	0951	

(e)	 Probes = L1 R5 L1 R3	 j

f
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C7
f ^-;,	 FIGURE 1 - 12 (Concluded)
 CROSS-SPECTRAL DENSITY PLOTS FOR

Mp=2.21, a=0.1, 0 = 0.2, VVAT2=73.0%
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SERIES VIII - NASA DATA STUDY

DATA PART POINT 227/7 	 IDENT 75	 FREQUENCY RANGE-6 . 12000 He
THE S17GMENT START TIME WAS AT 20 27:47000
BANDWIDTH • 12.2 H:	 RECORD LENGTH - 10 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTA3	 BYPASS	 wAT2	 CIW
2 

5	
0	 0	 —4.0	 26 0	 .0774 1120 0)	 63.1%	 —26.0

(a)Probes L5R2, L5R3
47.56.10-4

47.51. 10-5

IMPX21 R MS

He

"754.10-6

-ft2
Hr

4.64. 10-7

47 54 . 10-6

	

4754. 10 -5	 4	 105
700 	707	 702	 703	 10

FREQUENCY IH&I

(b)Probes L5R2. L5R3
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FIGURE 1-13
CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = 2.5, a = 0, Q = 0, WAT2 = 63.10%
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47.S4 a 10-5

2
1 ^P1 21 RMs

Ht

47.54 n 10-4

2
HE

47.54 n 10-7
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E
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t	 l	 t	 _	 J.

S ^ )--
SERIES VIII - NASA DATA STUDY

DATA PART%POINT 227/7 	 IDENT 79	 PREGUENCV RANGE-4 . 2024 Ha
THE SEGMENT START TIME WAS AT 20 27 47 000
BANDWIDTH • 12 2 Ht	 AECORD LENGTH • 10.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 OELTA3	 BYPASS	 WAT2	 CIVV
2 B	 0	 0	 -4.0	 26 0	 .0774 1120 01	 67 1%	 -25o

ICI Probes L5R2, L5R5
1

i

1

i

4754. 10-1
100 	101	 102	 103	 104	 101

FREQUENCY(He)

)d) Probes L5R2, L5R5
no

loo
PHASE ANGLE	 ^	 }	 .I I. 	 -

IDEGREESI

0	
1	 ^	 t

i	 7	 ,

-100

2^ 	 -	 i
0	 2000	 4000	 6000	 8000	 c0000	 12000	 14000	 16000	 19000 20000

TREQUENCYIHd

FIGURE 1-13 (Continued)
CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = 2.5,	 a = 0, ^ = 0, WAT2=63.1%
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1
SERI ES VIII - NASA DATA STUDY

DATA PART/POINT 227,7 	 IDENT. 79	 FREQUENCY RANGE - 61200011.
THE SEGMENT START TIME WAS AT 20:27:47 000
8ANJW10TH = 12 2 Hi 	 RECORD LENGTH = 10 0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2	 CIvv
2 5	 O	 O	 —4.0	 26 0	 0774 (1200)	 63.1%	 —25.0

(e) Probes 1-5143, L5R5
47.54. 10'4

47.51. 10 '6

X121 z RMS

Ht

47.51 .10-6

k►i

Ht

47.54. 10-7

47 54.10-0

,i

10 1	102	 103	 104	 105

FREOUENCYIH.I

(f) Probes L5R3, L5R5
zoo

100

PHASE ANGLE
,DEGREESI

0

-100

-200
0	 2000	 4000	 6000	 6000	 10000	 12000	 14000	 10000	 10000	 20000

FREOUENCY(MO

FIGURE 1-13 (Concluded)
CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = 2.5, a = 0,	 Q = 0,	 WAT2 = 63.111.
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FSCP - NASA DATA STUDY

DATA ►ANT/M11N'r 465 8	 (DENT 91	 FRC OUENCY RANGE 4 2024 Hz

THE SEGMENT START TIME WAS AT 03:23:40.000
BANDWIDTH - 7.9 Hi 	 RECORD LENGTH - 13.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2	 CIVV

2 5	 0	 0	 -40	 260	 0781 i 121 01	 62.85	 -26.0

(a) Probes L8R2, L8R3
47.54. 10-3

4754 . 10-4

47.54; 10-5

( '1P1 2) RMS

Hz

47.54. 10-6

k,. 2

Hz

4; 54. 10-7
`q

f



FSCP — NASA DATA STUDY

DATA PART/POINT 465 8	 (DENT 81	 FREQUENCY RANGE 4-2024Ht

THE SEGMENT START TIME WAS AT 0323:40 000
BANDWIDTH - 7.9 H=	 RECORD LENGTH . 13.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2	 CIVV

2 S	 0	 0	 -4.0	 26.0	 0781 1121.0)	 62 8%	 -260

(C) Probes LSR2, L8R6
47.54.10-3 

47.54. 10

47.54. l0

(AP12) 
RMS

Ht

47 54x 1(

2)

47.54. 11

47 54. 10
100 	101	 102	 103	 104	 105

FREQUENCY IMt)

(d) Probes L8R1, L8R6
zoo

100

PHASE ANGLE
'DEGREES)

0

-100

	

......... .. .:......_ 	 ...:...	 ....:....	 .:..	 .....	 .:. ..	 :..^	 ....	 ;.I.._.I......

-200
0	 2000	 4000	 6000	 8000	 10000	 12000	 14000	 16000	 18000	 20000

FREQUENCYIHn )

FIGURE 1-14 (Continued)
CROSS-SPECTRAL DENSITY PLOTS FOR
Mo = 2.5,	 o = 0,	 Q = 0, WAT2 = 62.80'o
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FSCP - NASA DATA STUDY

DATA PART: POINT 465 9	 IDENT 81 FREQUENCY RANGE = 4 - 2024

THE SEGMENT START TIME WAS AT 03.23 . 40 000

BANDWIDTH 2 7.9 Hz	 RECORD LENGTH • 13.0 SECONDS

MACH	 ALPHA	 BETA	 RHO	 DELTAS	 BYPASS	 WAT2
	

CIVV
2 5	 0	 0	 -4.0	 26.0	 0781 1121.01	 62 8%	 -26 0

(e) Probes L8R3, L8R6
47.54.10-3

47.54 . 10­4

47.54. 10-5

2(.IPIJ RMS

Hz

47..54. 10-'6

( k~2 /Hz

47.54. 10-7

47.54. 10-8
100

I

•• --•	 ' 
'_''__T

i

. °LAR3 °LANG - .1470 (KPz) 2 , .00311 (PSIA) 2	1	 •"'--	 --''-	 _Vr--

101	 102	 103	 104	 105

FREQUENCY(Hz)

(f) Probes L8R3, L8R6

V
FIGUP,E 1-14 (Concluded)

CROSS-SPECTRAL DENSITY PLOTS FOR
M O - 2.5. u - 0,	 = 0, WAT2 = 62.8%
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