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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 March 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 Mr. T. Putnam (NASA/
Dryden) for his constructive eriticisms 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, Edvard 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 the analyses.
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SUMMARY

Recent emphasis on increased wmaneuverability 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 cowpatibility is determin-—
ed by engine stability audits computed using inlet distortion levels from
subscale inlet model data and engine semnsitivities 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 MCATR
and NASA/Dryden. Subscale and full scale wind tumnel data were collected by
MCAIR during the F-15 development program, and £light 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 cf 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) Reyunolds Number/
scale, (2) engine presence and (3) frequency content. In addition, the capa-
bility of the P&WA stability audit system to pradict engine stalls was
evaluated, and the capability of Melick's procedure, Reference (1), to pre—
dict peak time variant dastortion levels was evaluated. Using the Prakt and
Whitney Adrcraft daistortion descriptor, Ka,, the data indacate the following
significant results for the F-15/FL0C inlet/engine propulsion system.

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

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

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

© The Reynolds number/scale evaluation indicates a gemeral 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 thas study.

o The capability of the Pratt & Whatney Aarcraft stabaility audit system
to predict engine stalls has been verified for both stall and non-
stall flight test conditions.



Predictions of peak distortion values using Melick's pracedure are
accurate to 1l.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 havaing high turbulence levels.



APPENDIX E
AUTQCORRELATION FUNCTIONS

Presented herein are the autocorrelation function plots which have been
generated for the same set of high response pressure probes as the power
spectral density plots for the wind tunnel data and for the same set of high
response pressure probes as the ecross-—correlation function plots for the
flaght test data.

The square of the normelizing value is presented on each plot. To
compute the unnormalized value of the autocorrelation function for the wind
tunnel data, multiply the autocorrelation coefficient by the square root of
the value listed on each plot.



SUMMARY OF HIGH RESPONSE PROBES INVESTIGATED FOR
AUTOCORRELATION FUNCTIONS

DATA
FIGURE POINT *PART~-POINT MODEL PROBES ANALYZED
NUMBER IDENT- SCALE
NO. MAX TU AVG TU MIN TU | 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 FLIGHT L8R2 L8R3 L8R6 -
& 17 157-7 1/6th L5R3 1.3R1 L3R2 L4R3
5 i8 157-5 1/6th L6R3 L5R6 L2R2 L3R3
6 19 , 421-14 FLIGHT L1R2 L1R3 L1R6 -
7 42 206-9 1/6th L6R4 L7R6 L4R2 L6R3
8 43 206-5 1/6th L8R1 L2R4G L4R2 L6R3
9 &4, 414-2 FLIGHT L6R2 L6R3 L6R6 -
10 45 15-9 1/6th~ | ~ LIR3 16R5 L3R4 L6R3
11 46 15-5 1/6th L6R2 L2R4 L8R4 L6R3
12 48 353-15 FSCP L8R1L L5R6 L6R4 L2R3
13 49 353-5 FSCP L8R1 L3R5 15R3 L8R3
14 50 353-12 FSCP L7R2 L2R5 L6R4 L8R3
15 51 523-2 FSE L7R2 L3R4 L5R3 L8R3
16 52 525-4 FSE L7R2 L4R6 L5R3 L8R3
17 54 355-8 FSCP L7R3 L2R5 L6R4 L8R3
18 55 528=2 FSE L6R6 L2R5 L7R1 L8R3
19 56 529-4 FSE L7R4 L2R5 L6R3 L7R3
20 60 249-5 1/6th L1R5 1.8R6 L3R4 L8R3
21 61 249-9 1/6th L5R3 LAR2 1.3R4 1L7R3
22 62 385-5 FSCP 18R1 L2R5 L3R5 L1R3
23 63 395-2 FSCP L8R1 L7R6 L5R3 L1R3
24 64 542-2 ¥SE L8R1 1.2R2 L2R4 L8R3
25 65 543-4 FSE L8RL L3R1 L2R4 L8R3
26 66 184-7 1/6th L2R1 L4R6 L3R6 1.8R3
27 67 184-5 1/6th L1R2 L5R5 L3R6 1.8R3
28 ' 68 413-9 FSCP L2R1 L5R5 16RA L8R3
29 69 413-12 FSCP L3R4 L1R1 L6R4 L8R3
30 70 425-1 FLIGHT LI1R2 LIR3 L1R5 -
31 71 382-3 FSCP L8R1L LA4R3 L3RS L8R3
32 72 545-2 FSE L8R4 L2R2 L2R4 1.8R3
33 73 346-3 FSE L8R6 L&R2 L2R%4 L8R3
34 76 384-2 FSCP L8R1 L4R6 L3R5 L7R3
35 77 548-3 FSE L6R2 L8R1 L2R4 L7R3
36 78 549-8 FSE L7R6 1.8R4 1.2R4 17R3
37 79 227~7 1/6th L2RS L5R2 L7R6 L5R3
38 80 227-5 1/6th L2R2 L2R6 16R6 1.7R3
39 81 465-8 FSCP . L4R1 L4R3 L3R5 1.8R3
40 82 465-5 FSCP L2R3 L1R6 L5R3 1.8R3

* FOR FLIGHT DATA, THERE ARE FLIGHT-RUN NUMBERS




DATA
ANALYSIS
POINT | MODEL o 8 0 A3 % | RENO.
M " - *%
LD, |SCALE | "® | ipec)|(oEc) | (0ee) | (oec) | BYPASST waTa |, -6 | TIME | PART-POINT
[SEC)
NO.
1 FLT 0.4 164 -8 69 216 C 104.1 144 0.6 4224
2 FLT 0.59 138 08 70 266 C 102.7 204 HEH 4175
3 l 052 | 10.0 | 07 21.6 1071 | 1.33 06 4174
4 0.69 115 10 255 1042 084 0.6 4172
5 1/61h 0.60 | -100| 106 -3.0 10 6 C 972 043 0144 164-1
] 1/6th 061 11001 164 =3.0 10.6 C 90.2 643 {144 164-3
i FLT 069 -8.4 | 106 0.6 105 c 1012 1.40 088 42111
8 1/6th 0.60 4.0 I} 1.0 10.6 [ 76.6 043 0181 1127 i
9 1/6th 6 60 40 0 7.0 10.6 G 108 § 043 0.181 1125
10 FSE 060 40 0 52 ioe C 977 34 1110 116-2
11 FLT 067 43 07 69 111 C 944 3.58 072 424-2
12 0.69 3.4 0.7 [i%!] 111 74.1 368 0.76 425-§
13: 059 4.8 1.2 70 111 107.9 174 062 4122
14 0 G0 46 06 69 110 762 1 66 1.11 424-11
15 FLT 0.55 88 -5 70 276 C 1042 221 060 417-3
16 FLT 992 56 06 70 266 C 104.5 104 0.60 4171
17 i/6th 049a0 | -100} 100 -3.0 10.6 c 70.2 6.34 0.113 1577
18 1/6th 090 j-f00| 100 -30 166 C 106 3 6.34 0,113 1575
ig FLT 094 -88 102 10 i05 C 1071 16 069 42114
20 FSE 0.90 | ~4.0 1 -1.0 82 c 97.8 KR 14950 102-2
21 FLT 090 -28 -2 | -1.2 87 C 975§ 325 123 42410
22 FLT 093 [ =33 (] -1.2 8.6 c 104.8 117 199 4253
23 1/6th 099 40 ] 70 106 C 768 034 Kt 679
24 1/6th 090 40 ] 7.0 10.6 M 1043 0.34 0268 67-7
25 FSE 090 40 0 73 10.4 C 977 3162 2260 126-2
26 FLT 692 46 07 6.0 itQ c 96.2 147 089 4209
21 9 52 g5 B9 111 99 1 328 1.18 422-2
28 092 42 0.1 70 10 76.1 247 134 4215
29 0690 41 65 69 111 98 6 2.43 1.46 424-9
30 099 51 01 70 1o 1067 2.42 (69 4214
k) | gag 35 0.2 70 110 175 178 2126 421 6
32 090 52 -0.1 10 110 1001 178 678 421.7
KK 0.94 43 02 70 T 105 6 1.89 106 4218
*C = Closed GPIB 0323 &
**For flight test, these data are flight-run numbers
TABLE £-1

DATA MATRIX



DATA
POINT | MGDEL a g p | A3 % |REND.| ANALYSIS
M BYPASS* _ >
ID |SCALE| ° |(DEG)|(DEG) [{BEG)|(DEG) WAT2 |, 1g-6| TIME | PART-POINT
{SEC) .
ND
3 | FLT | 121 ] 15 o | g0 | 276 c 983 | 207 0 60 4234
3 | FLT | 124} 30 | o8 | 67 | 276 c 964 | 152 060 4233
3 | 1/6th | 1.2 | 100 ] o | 70 | 106 ¢ 766 { 045 0 198 1317
37 | e | 12 [ wo| o | 70 | 108 c 107.9 | 045 0198 1315
38 FLT | 118 | 77 03 | 70 | 110 c 740 | 322 121 42412
29 12 | 78 | a1 | 70 | 111 944 | 335 119 42413
40 117 {106 | oo | 70 } 110 1034 | 140 0.60 42117
a1 FLT | 154 | 15 0 |-14f270| Auwo | 954 | 217 060 4246
42 | 1/6th | 16 | -40| © | -z0| 135 ¢ 873 | 0zt 0106 206-9
43 | veth | 16 | -0 | o | -20/ 135 c 9685 | 0.21 0106 206-5
s | fLt | 157 | -38) 07 | -23] 137 C 893 | 146 0.55 414-2
a5 | 16t | 18 | 20| o | -30] 174 C 80.5 | 022 0210 158
a6 | 1/6th | 18 | -20| o | -301] 174 c 91.0 | 022 0 201 15-5
47 FLT | 175 | —26 | 04 | -22 | 167 c 807 | 141 123 4151
48 | FscP | 18 | —20{ o | -30] 187 C 751 | 145 0 680 363-15
49 l ~2.0 ‘ -30 l 822 1 1.45 0680 353-5
50 —210 -30 _ 854 | 1.44 0680 353-12
51 FSE | 18 | -28 | o0 | -29 | 185 £ 806 | 146 0 680 §23-2
52 | FSE | 18 |-20| o |-28| 188 C 798 | 146 0 680 525-4
53 | FLT [ 181 | -23] 02 | -28 182 c 789 | 1.53 0680 416-1
54 | FSCP | 18 | 4@ g | 25 | 187 C 79.9 | 145 2 800 355-3
55 FSE | 18 | 40 o0 | 25 | 187 C 808 | 146 2 800 528-2
56 FSE | 18 | 4o 0 | 25 | 187 c 797 | 146 2 800 529-4
57 FLT | 20 | 25 | 02 | 23 | 200 | Aute | 770 | 172 2 800 425-2
*C = Closed GP78 0323 9

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

TABLE E-1 (Continued}
DATA MATRIX



DATA
ANALYSIS
PQINT | MODEL a 8 P A3 % | RENO
M * IME - fad
1o, |scale| ° |(oes) |(oEc) {(0EG | oEGH | ZVPAS wat2 [ x 1976 | T PART-POINT
(SEC)

NO.

58 | 16th | 22 |—20| 0 |-40| 225 | ¢ |686 | 022 | D160 250 7
58 FsScP 22 -20 0 —40 2268 'C 69 2 148 G 600 411-6
60 | yeth | 22 [-20 o [ 40| 250 | o |56 | b2z | 0100 2495
61 1/6th 22 -2 g -40 | 250 0 528 022 0100 249-9
62 | FSCP | 22 | —20 | 0 |—40| 250 | © | 617 | 148 | 0600 3855
63 | FScP | 22 | -20°| @ |-40| 250§ 0 | 623 | 148 | 0600 385-2
6 | FSE | 22 |—20| o |-a0| 208 | P |60z | 127 | 0600 542-2
65 | FSE | 22 |-20| o |-40| 248 | ® |605 | 127 | 0600 6434
66 | if6th | 22 | 0 | B |-20] 225 | c | 693 | 022 | @106 1847
61 | weh | 22 ) o | o |[-20] 25| ¢ |54 022 | 0108 1845
68 FScCP 22 1] 0 —-20 225 N 7346 147 0 650 4138
80 |Fsce | 22 | o | o |-20| 25| ¢ {683 | 147 | 0650 £1312
70 | FuT | 22| ot ] 0z | -22| 220 | ¢ | 730 | zaa | oese 425-1
7 |esce | 22| 40| o | oo| 250 o |e07 | 148 | o600 3823
72 | Fse | 22 | a0| o | 10| 250 | o |82 | 128 | oeoo 5052
13 | rse | 22| a0 o | 10| 250] o |ss2]| 127 | o600 5064
M | et | 22 | 120 o | sol2s0| o 473 | 02z | o0.00 2529
15 1/6th 22 iz 0 1} 610 250 0 650 022 0100 252-5
76 | FSCP | 22 | 126| 0 | 68| 250 | O | 608 | 1.48 | 0600 384-2
77 FSE 22 11.0 0 68 248 0 59.0 128 0660 548-3
1 | FsE | 22 { 10| o | e8| 268 | P [s98| 127 | o600 549-8
79 | w6t | 25 | 0 | 0 |-40| 260 | o |631 | 021 | 0100 2217
B0 | wem | 25 | o | o |-ao|260| o |es2| 021 | oi00 2215
81 | FSCP | 25 | 0 | 0 |-a0| 260 | o | 628 | 128 | o600 4658
g2 |Fsce | 25 | 0 | o |-40)| 260 | © |689 ] 128 | 0600 455 5

*0O = Open, C = Closed, P = Partial
**For flight test, these data are flight-run numbers

TABLE E-1 {Concluded)
DATA MATRIX

GP78 0323 10



SERIES VIl - NASA DATA STUDY

DATA PART/POINT 164/1 IDENT 5 FREQUENCY RANGE = 6 — 12000 Hz
THE SEGMENT START TIME WAS AT 22 11 52 00O

BANDWIDTH= 12 2 Hz RECORD LENGTH = 10 0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WATZ civy
06 —10 10 -39 106 oo 97 2% -117
1P5IA =6 8948 kPa
6 {a) Probe = L3R2
_ T [ i P I
T | o1 f i
| b
- 1o % !
¢ 2 | | I |
{or3m2y?= 2650 (KPa)2, 0056 (PSIAIZ  § ; - |
NORMALIZED - l o 1 I - ,
.1 - ~ 1 .1
AUTOCORRELATION { : : j
COEFFICIENT - 1 - T . * [ e
b l ¥ ~ ? 4 13 ¥ 3 . < L] ] l ¥ b f Al 1 i 1
100 Sy echra e =T
1 ? ¥ ] h t i ' 1 : ! 3 ~ -!‘ ] ] . ] » ot f
. L o T
. i i 1 1 |
-2 i ERRY H 1 i _ - Ty
i - ] T T ; ! i
1 i i ! L ! _b I
—4 ! h ‘; - - I | ) . 1 T
, 000 D10 020 030 040 050 060 070 080 090 100
LAG TIME [SECONDS}
o {b) Probe = LER2
t
‘ - | : : T I
| i ; : ;
L or 1 ¥ ! f -% 1 i ! 3 [ I . « g 1 i 3 . 1 1 i
6 1 i - [} ] v
T " ; i
t - ! "1 ~ -}- - 1 1 T 1
i ¥ ! -
8 O I A L
NORMALIZED 4 i v 1 [ 1
~ | loLsra)?= 6860 (KPa)?, 1443 (PsIAIZ | H ' IR T
!
AUTOCORRELATION - ; . T T
REEEEEEEEE R
COEFFIGIENT 2 " : I | ;
t I S 4 i - b 1 -4 i
| ! I : ; 1 ;
¥ 3 s i 3 . {» < ¢ 3 3 I ¥ % 1 0o i} o . . 3 :
00 s et 20 S e . vt : :
1 1 }Tl il + 1< 1 1 3 i * 1 T l 1 i } 1 LS L] i
1
i i ! L !
= Py ) [ N i | i 1
-2 i T T i H Rl
ll T - '{' - ] b f - "o 17 - 1 - 1
i 1 i 1 i 1 1
- - S . - -
4 ! . !
000 010 020 030 040 050 060 070 080 040 100
LAGTIME ({SECONDS} .
FIGURE E-1

AUTOCORRELATION FUNCTIONS
Mp=06 @« =—10 B =10 WAT2=972%



SERIES VIl - 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 WATZ2 civy
06 —1i0 10 -3 0 106 00 97 2% —-117

1PSIA = 6 8948 kPa
{c} Probe = L3R3

8 T - ) R r T
i i l;
1 L 3 ¥ "~ - % 1 1 3 [ ¥ L £ 4 11 L) I L - 1 ]
5 t — 4 :
; -5 i - ] ; -4 i
I 1 1 i 1]
! - ! - 3 ! -3 !
i f
NORMALIZED 4 i - - " :
AUTOCORRELATION 1 {o 38312 = 1170 {KP2)2, G246 (PSIA)2 . ki |
[ 1 i i : i i
COEFFICIENT 2 : T ! ] ) ! “f- !
i I 1 1 § § i
1 - - - - T - 3 - - - 3
H | 3 i
1 . ; I
1 H ¥ ~ t 4 1 ¥ b b < T 1 ¥ - ~ L i)
0o Wﬁw,—..._n. s - o - T-.. ] i i
R A N AR TR .l
J + ¥ ll r 1 1 H 1 : 3 T < : ]
- . i - H L b |
—2 1 i 1 H i [ i
t . i ) 11 T A A B
| ' 1 ! 1 | | i
1 . B 1 o t i _r i
s 1 ] ; ; E ! 1 i
2000 0i0 020 030 oa0 050 060 870 080 0gn 100
LAG TIME {SECONDS}
(d) Probe=L8R6
8 [} i 3 1 H [
[ - -!- - i -~ & t t ~ 4 - $
1 1 1 7 d T 1 T
i 7 1
[ L1 f i - L N L ~ b i
4 : ; : i : T g T
NORMALIZED i - L. i -1 - F
] 1 i ! 1 ! t [ '
T t ]
AUTOCORRELATION E - 4 {o18R6)2 = 3 580 (KPa)2, 0753 (PSIA)2 i - s !
COEFFICIENT 2 T T T T T
i N ! N AR S
] £ : i !
v H
Ll i } ¥ “ 3 < 1 ¥ l ¥ -l L 1 i ¥ - i - < I
00 - . —— s A bs : f
i ] 3 lI 3 t i H 13 3 ~ l ~ v i 1 * -! -l L l
1 I i
| i ] i I 1 . . i
000 N e S U L e A e IR O UL OO B Bl O
~2 ' _ N : _i. i ! I
L H ] 1 1
] 3 - ] 1
' _ 3 - i ! _ i l I _ _I_ R . 1
_a ! ! 1 i 1 i t
000 010 020 030 040 050 060 070 080 098 100

LAG TIME (SECONDS)

FIGURE E-1 (Continued)
AUTOCORRELATION FUNCTIONS

Mog=06 «=—10 =10 WAT2=972%



SERIES VIl - NASA DATA STUDY

DATA PART/POINT 164/3 IDENT 6 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 22 13 53 000

BANDWIDTH = 12 2 Hz RECORD LENGTH= 10 0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civy
1) —10 i0 =30 106 oo 90 2% -186

1PSIA = 6 8348 kP2
{a} Probe = L3R2

8
T
T T T T
L ettt b b Ty
8 ! . i ‘ i
|~ - 1 " T i ;7
- I ! PO S R 4
1 . 1 1 \l i
NORMALIZED 4 1 ] N 1 1 T
AUTOCORRELATION | L I i E L
COEEFIGIENT N Tty | foLara®x 3084 (kP2 anedz (psial i e i
U O A A ! i f 1 L
| ! i i
‘- ¥ ' ¥ -~ { i 1 > ¥ 1 v 13 T 1 ¥ hd i ~ i
00 ' . i Tl .
] \ 3 ' } N -~ 1 i : ] v: a : v-: "'-: P Y B .i. ¢ { '
- i . - ~ _ % [ _ 'ET i 1
- 3 ) N 1 1
I .1 I IO T I
] i- i i i i 1
HER i _ . i R ) o -1
—4 ; H ! i i : 1 i
000 010 020 030 040 050 080 070 080 090 160
LAGTIME [SECONDS)
{b} Probe = LER3
8 T -
i ] - . b
, i B ES B A E
' ) > F t 1 3 ; ¥ N ¢ i v N €
i : i ' I
i) ! N i ' B i_'_ o N . N ]
i i i i i |
] i ] i S I I
NORMALIZED . i i 1 : , i
! H
AUTOCORRELATION 3 - - % - - % -1 -t : - % -1 e
COEFFICIENT Pl o1 {oLgral2~ 5588 tkPaI2 1176 PsIas2 Bobol i
2
SR A ] N A ;
: ; :
- H
00 .I* -.-:‘ -‘:_- T ") ; 1 1 3 :' " < 11 I—fv ¥ 'v { < l
) 1 ¥ 2 @ 4 i » ¥ - {» ¢ 1 { ] r} o Jl- v i E 1
1 : i ; R
ANRENEE Tl ZEN
- . 2 i _ _ o _ . i
| i | i ; i
[P I R - I S T
R ! I 1 I i i 1 1 !
000 010 020 030 040 050 060 070 180 080 100
LAGTIME [SECONDS)
FIGURE E-2
AUTOCORRELATION FUNCTIONS FOR
Mgo=086 a=—10, =10, WAT2=90.2%
10



SERIES Vil - NASA DATA STUDY

DATA PART/POINT 164/3
THE SEGMENT START TIME WAS AT 22 13 53 000
BANDWIDTH = 122 Hz

IDENT &

RECORD LENGTH = 10 0 SECONDS

FREQUENCY RANGE = 8-12000 Hz

MACH ALPHA BETA RHO DELTA3 BYPASS WATZ civv
0s —10 10 —30 106 0o 80 2% -1886
1PSIA = 6 5948 kPa
6 {c} Probe = LBR3
i 1 l 1 I 1 t i
1 i i 1 1 i I i
- 11. N . 1 1 R N _ 1
2 1 i :
NORMALIZED . - -4 - -i-1- :- S I R
AUTOCORRELATION - - tergral2> 2603 (KralZ, 0547 (PstA)2 ¢ : IR A
COEFFICIENT 2 .
4 - b I
L} -} > i4 < t L] Hd 3 - < 1 1 H - -~ €
00 :
S <
-1 k) E -~ t 1 n ¥ H r < L 1 ; A < - i
1 - - ~ 3 i ~ - -
-2 " 1 5
T ; 7 n
e e B I A i R
i T i ] i - 0
— T 171" " N h [ R e
040 010 020 030 040 050 060 070 080 090 100
LAG TIME [SECONDS)
. (d) Probe=L7R6
| 1.1 - ] - N o .
1 i [ i
] H
N R I Ry It - O I [ IO [
i : t
' } N O P R
NORMALIZED s : T ; ; 1
AUTOCORRELATION E ~ 7 = { toLyre?=2.565 (kP)2 0539 {PSIAIZ i - % - !
CUEFFICIENT 2 . 1. T N i 1 :
1 1 ] 1 i
1 T ] T
T 3 s 4 ] 3 H s 1. s < l 1 i TS L]
og ia T Ay o . : : : +
MR RO R A I v bed ]
1 1 1
[]
| Sl T U A PN I
-2 : | : : :
! I L e fala . L P T
i i : : i i
I ol Lol R it bbb
1 i { I ' ' ! i N
000 10 020 030 010 50 080 670 030 LEn 100
LAGTIME ([SECONDS)
FIGURE E-2Z (Continued
AUTOCORRELATION FUNCTIONS FOR
My =06, a=—10, p=10, WAT2=90.2%
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DATA FUGHT/RUN 421/1C¢ IDENT 7

FLIGHT - NASA DATA STUBRY

FREQUENCY RANGE = 4 — 2000 Hz

THE SEGMENT START TIME WAS AT 21 09:24 580

BANOWIDTH = 4 0 Hz

MACH ALPHA

065 -85

RECORAD LENGTH = 1 0 SECONDS

BETA ALT RHO
105 12143 (39840} 06

DELTA3 BYPASS
1085 1)

1PSIA =5 8948 kPa

2 .
(AP )ams x 10¢

{kPa?)

2
mptz)ﬂms x 10

{kPa 2)

12

2

, (a} Probe =18R2
1426

WAT2
101 2%

4 . oae ] e e el ———

. T mean m‘_"_!
950 8 :

- - D e = =, - e s i
i

- o o e o L oot _ -
‘ s L !

e i 4 pare e n e e s simanr 4 manssmer by el e

s - - - e i e s -

- - (a 2 = 2 2
4754 L8Rz 06161 (KPa}“, 00130 (PS[A)‘

q 1 Tt [
L O
0.000 LB pes, oo o e A5

A \ A
At st Y
s s ' . R — -

‘ .

= - - A - i - g - - e e g - EE -‘-
L e = e S e e a1 VY WOUN U
! ! -
.- S PR - -
.

—4754,

~0.00 010 020 *.030 040

t.ag Time {Seconds)

" () ~ Probe = L8R3
1426

95 08 ; : : :

DT torgra)?= 6732(kPa)?, 01416 (PSIAIZ .
47 54

b _— O —
v '
t 3
¥

0 000 e
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r—— et e - - - - B
.

e e

P I B

4754 ’

W g w/

1

0.00 010 " 020 030 040

Lag Time {Seconds)

FIGURE E-3

" AUTOCORRELATION FUNCTIONS FOR
Mo = 69, «=-85, B=105 WATZ=101.2%

050

cvv
-8.813



FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421/10 IDENT 7 FREQUENCY RANGE =4 — 2000 Hz
THE SEGMENT STAAT TIME WAS AT 21 09 24 58D

BANDBWIDTH = 4 0 He RECORD LENGTH = 1 0 SECONDS
MACH ALPHA BETA ALY RHO DELTA3 BYPASS WaT2 civy
069 -85 105 12143 (39840) 0.6 108 00 101 2% —8513

1PSIA = 6 8948 kPa

(e} Probe=LBRE

713 , :
Sl JPSSURSENIY WU SN JSPUUITS VS IO R0 RN SIS IV O S0 I
1 ] i 1 1
e e e -
- ? ! i A B ”'|‘"‘"""‘"" pan rmmermi ) wne s m—
5, 47.54 : ; — ]
- | PN, T R B e L S e oana = = l...._.... —
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[FUSAIN S | 1 i d L} i —_
- SN 7 1 2 = 2 2 i .
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2 2377 7— : , —T ;
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i} - X : o
A | | ! s
N 1 ! i 1
0000 e S B e
i i . -
o i T A
—2377 L. — L ———
‘000 .010 -020 1-030 ' 040 + 050

Lag Time {Seconds)

FIGURE E-3 (Continued)
AUTOCORRELATION FUNCTION FOR_
Mo=.69, «=-85, §=10.5, WAT2=101.25%

i3



SERIES Vil - NASA DATA STUDY

DATA PART/PQINT 157/7  IDENT 17 FREQUENCY RANGE - 6-12000 Hz
THE SEGMENT START TIME WAS AT 20 10 56 000

BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS
MAGH ALPHA BETA AHO DELTA3 BYPASS WAT2 civv
09 ~10 10 -30 106 ] 70 2% —250
1PSIA = 6 8948 kPa
8 (a} Probe = L3R1
T R - | Jobop ol
! ) I "
' [ E 3 - 5 123 I s ¥ - i l~ ¥ -~ - I
6 L3 | ] i
} - - i } EEE I
NORMALIZED i i i i
-1 P R [ A | S S B !
AUTCOCORHELATION 4 1 | H H
= 1
COEFFICIENT ST JETE SIS . - -} ! SELI
i | i H i ' 3
.t . ' ' t i I
3 i loy3r1)3 = 1330 (KPa)2, o202 (PSIA)2 | i
! - - ' . - ! I
| | i I ! i 1
T I ]
uo 1 t ¥ } 3 “-‘- 1 t l ¥ L: - T 1 ! ] 1 ? ¥ i‘ -~ 1
‘lﬁ- oo o :
1 ! 1 LI ) r ki t r: i) ' Ll - { 4 ot ! : 1 'E ¥ ‘];' ~ LY
E - i o : I i
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FIGURE E-4

AUTOCORRELATION FUNCTIONS FOR
Mo=0.8, &=—10, B=10, WAT2=70.2%
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SERIES Vil - NASA DATA STUDY

DATA PART/PCGINT 157/7 IDENT 17  FREQUENGY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 20 10 56 000

BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WATZ
08 -10 10 -390 1086 00 70 2%

1PSIA = 68948 kPa

Ccivv

—250

100

8 {c) Probe = L4R3
i I NER -1 b !
1 r I,
1 8 ? 1 - 1 t 1 - ¥ ¥ { L4 1 ' ¥ '}' - !
5 1] ; T
NORMALIZED " | i T i " oTT i
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FIGURE E-4 [Continued
AUTOCORRELATION FUNCTIONS FOR
Mo=09, «=-10, =10, WAT2=70.2%
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DATA PART/POINT 157/5

SERIES VI - NASA DATA STUDY

IDENT 18

Brat
oI

FAEQUENCY RANGE = §-12000 Hz
THE SEGMENT START TIME WAS AT 20 08 47 000

pOOR QU

BANDWIDTH = 12 Z Hz RECORD LENGTH = 10 0 SECONDS
MACH ALPHA BETA RHO DELTAZ BYPASS WAT2 civv
08 —10 10 —30 106 60 106 3% —50
1PSIA=6 BI4BKPa
10 {a) Probs = L2ZR2
N . b [ b i
1 ) S i
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I S S
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FIGURE E-b
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AUTOCORRELATION FUNCTIONS FOR

Mo = 0.9,

a= —10,

=10, WAT2 =106.3%



DATA PART/POINT 157/5

SERIES Vil - NASA DATA STUDY

IDENT 18

THE SEGMENT START TIME WAS AT 20 08 47 000

BANDWIDTH = 32 2 Hz

MACH
09

1PS1A =6 8G48 kPm

NORMALIZED
AUTOCORRELATION
COEFFICIENT

NORMALIZED
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FIGURE E-5 {Continued)

AUTOCORRELATION FUNCTIONS FOR
a=—10,

B=10,

WAT2 = 106 3%
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FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421/14 IDENT 15 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 21 16 07 140

BANDWIDTH = 4 0 Hz RECQORD LENGTH = 1 0 SECONDS
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_FIGURE E-6
AUTOCORRELATION FUNCTIONS FOR
Mo=.94, «=-89, £=102 WATZ2=1071%
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FLIGHT - NASA DATA STUDY

DATA FLIGHT/AUN 421/14 IDENT 19 FREQUENCY RANGE =4 — 2000 Hz
THE SEGMENT START TIME WAS AT 21 16 07 140

BANDWIDTH = 4 O Hz RECORD LENGTH = 1 0 SECONDS
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_ FIGURE E-6 (Continued)
AUTOCORRELATION FUNCTION FOR_
Mo=.94, «=-89, $=102 WAT2=107.1%
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SERIES VIl - NASA DATA STUDY

DATA PART/POINT 208/9 IDENT 42 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 03 42 05 000

BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS
MACH ALPHA, BETA RHO DELTA3 BYPASS WAT2 civv
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" FIGURE E-7

AUTOCORRELATION FUNCTIONS FOR
Mo=186 oa=—4, =0, WAT2=87.3%
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SERIES VIl - NASA DATA STUDY

DATA PART/POINT 206/9 IDENT 42 FREQUENCY RANGE =~ & 12000 Hz
THE SEGMENT START TIME WAS AT 03 42 05 000

BANDWIDTH = 122 Hz AECORD LENGTH = 10 0 SECONDS
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FIGURE E-7 (Continued)

AUTOCORRELATION FUNCTIONS FOR
Mo=16, oa=—4, =0, WAT2=873%
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DATA PART/POQINT 206/6

SERIES VIil - NASA DATA STUDY

IDENT 43  FREQUENCY RANGE = 6-12000 Hz

THE SEGMENT START TIME WAS AT 03 30 06 000

BANDWIDTH = 12 2 Hz
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: 1S
ORIGINAL PAGE
OF POOR QUALITY

SERIES VIII - NASA DATA STUDY

DATA PART/POINT 206/5 IDENT 43 FREQUENCY RANGE = §-1 2000 Hz
THE SEGMENT START TIME WAS AT 03 30 06 000

BANDWIOTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS
MACH ALPHA BETA AHO DELTA3 BYPASS WAT2 civy
16 -4 c —20 135 00 96 9% —120
1PS1A » 6 8948 kFa
5 {c)} Probe =.L6R3
NN : NN
i : i
- - I
4 ' ! '
NORMALIZED R N LT P Lo .1
f 1 i
AUTOCORRELATION - ] " 7 i
T T 1T | tepgrat®= 2804 (kP12 00590 (PSIAKE : Ty
COEFFICIENT 2 : T I i
S R - - .. ! I -
3 ' B ¥ - 4 t 1 3 » h 1 l 1 : - ~ L
00 Pomdaas . ; x
1 1 H ¥ - € o 1 3 L -~ 4 1 1 1 ' ¥ s T - t L]
-2 ) i} ) A E 1 !
i — - - - = 1. l - - - 1
I ] i
I - BN - - b 1
_ald 1 i ! I 1 L
000 010 020 030 040 050 060 070 080 030 100
LAGTIME  (SECONDS)
5 (d) Probe=L2R4
T T : T : T
o -1 i - T i 1} i
T H T ]
: B TR
Fl 1 1 ] H
I : T \ i ; o
NOHMALIZED i H lopapal?« 3127 (KPa)2, 00658 (PIAI2 : L :
N R R H - L A :
'AUTOCORRELATION 1 i i i ; i
H
COEFFICIENT E -beged i . | ; . % - i
i f
[ 1 ¥ } ] - ‘5- H o 1 ¥ ; 3 - R l 1 1 ; l - < : L
R " ‘ - ! -
.!a,.,c‘g:_.z, R N S
; - L. . . -y -
ot I NI i B Pl
- ! S : - !
-+ t- | : . ] ; .
; ! - [ I I N
. ! ] i ! ! ! !
" aoo 010 020 030 040 50 060 070 080 090 100

LAG TIME [SECONDS)

FIGURE E-8 {Continued)
AUTCCORRELATION FUNCTIONS FOR
Mo=16, a=-—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 20,15 456.820
BANDWIDTH = 4 Q Hz RECORD LENGTH= 1 0 SECONDS
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FIGURE E-9

L AUTOCQRRELATION FUNCTIONS FOR
Mo =157, «a=-386, $=0.6 WAT2=289.3%
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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 16-46 820

BANDWIDTH = 4Q Hz RECORD LENGTH = 1 0 SECONDS
MACH ALPHA BETA ALT RHO DELTAR BYPASS WATZ Clvv
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FIGURE E-9 {Continued) B
AUTOCORRELATION FUNCTIONS FOR
Mo=157, «=—-36, 'f=0.6, WATZ=259.3%
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SERIES VIH - NASA DATA STUDY

DATA PARY/PCQINT 15/9 IDENT 45 FREQUENGCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 02 03 15 000

BANDWIDTH = 122 Hz REGORD LENGTH = 10 0 SECONDS
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AUTOCORRELATION FUNCTIONS FOR
Mog=18 oa=-2, =0, WAT2=805%
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SERIES VIii - NASA DATA STUDY

DATA PART/POINT 15/% IDENT 45 FREQUENCY RANGE * 6.12000 Hz
THE SEGMENT START TIME WAS AT 0202 15 0008

BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS
MACH ALPHA BETA RHO DELTAS BYPASS WAT2 cIvv
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FIGURE E-10 (Continued)

AUTOCORRELATION FUNCTIONS FOR
My =18 @=-—2, =0, WAT2=280.5%
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SERIES VIl - NASA DATA STUDY

.
DATA PART/POINT 15/5 IDENT 48 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 0157 37 000

BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 0 SECONDS
MACH ALPHA BETA - RHO DELTAZ BYPASS WATZ civv
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1PSIA = § 8948 kPa
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FIGURE E-11

AUTOCORRELATION FUNCTIONS FOR
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SERIES VIIl - NASA DATA STUDY

DATA PART/POINT 15/5  IDENT 46  FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 01 57 37 000

BANDWIDTH= 122 Hz RECORD LENGTH = 10 0 SECONDS
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FIGURE E-11 (Continued)
AUTOCORRELATION FUNCTIONS FOR
Mo=18, a=-2, [§=0, WAT2=91.0%
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FSCP - NASA DATA STUDY

DATA PART/POINT 353/15 [DENT 48
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FIGURE E-12

AUTOCORRELATION FUNCTIONS FOR

Mo=18, a=—2, p=0, WAT2=75.1%
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FSCP - NASA DATA STUDY

PATA PART/POINT 353715 IDENT 48 FREQUENCY RANGE =4 — 2024 Hz
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FIGURE E-12 {Continued)

AUTOCORRELATION FUNCTIONS FOR
Mo=18, a=—-2 =0, WAT2=751%
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ORIGINAL PAGE B

OF EOOR

QUALITY.

FSCP - NASA DATA STUDY
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32
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AUTOCORRELATION FUNCTIONS FOR
Mo=18, o=-2, (=0, WAT2=82.2%



FSCP - NASA DATA STUDY
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FIGURE E-13 {Continued)
AUTOCORRELATION FUNCTIONS FOR
Mp=1.8, o= -2, =0, WAT2=82.2%
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FSCP - NASA DATA STUDY

DATA PART/POINT 353/12 IDENT 50 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 00 38 18 000
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FIGURE E-14
AUTOCORRELATION FUNCTIONS FOR
Mo =18, a@=—2 (=0 WAT2=85.4%
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FSCP - NASA DATA STUDY

DATA PART/POINT 353/12 [DENT 50 FREQUENCY RANGE =4 — 2024 Hz
THE SEGMENT START TIME WAS AT 00 32 18 000
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FIGURE E-14 (Continued)
AUTOCORRELATION FUNCTIONS FOR
Mo=18, a=—2, B=0, WAT2=85.4%
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{ _)R}GIN
FSE - NASA DATA STUDY oF POO
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MACH ALPHA BETA AKO DELTA3 BYPASS WAT2 cIvy
18 ~2 o -29 186 00 30 6% —250
1PS1A = 6 8948 kPa
(a) Probe = L7R2
T
SNEE REE B
8
i~ | ] £
T t-71-1-7 - -1~ b B I
G H L} ¥ 3 L T t ! 1] 3 1 M L} i ! 1 1 i 1 - ~ 1 ! H
. n . . ] | - L { - - 1
1 1 i ! 1
. i 5 f ' | . . L
N . lo 7ol = 1067 (kPa)2 0224 (pS1A)2 i -
NORMALIZED 1 R ok R O SR A
N H ] H ' !
AUTOCORRELATION : : ] 7 ] ; i
. - -1 - - .
COEFFICIENT 2L ! i ! l : i 7 :
~ - N i N E N T 1. i N T N
oy . b ] | I s bl
00 d '\,.\’ * H M il 1 1 ¥ i ¥ ! 1 2 || ] H : \1: : 1
t [ - Y i ?’x\‘" 1 + i » < ”TI il i 1 L « 1
3
? N i T 1 1 A
-2 ] L | | 1
- R 1 -]
- - i ' i !
T T i ] ! ]
i - - e - - - - -
B A Sl A R e Al
Hi 020 040 060 ago 100 120 140 160 180 200
LAG TIME (SECONDS)
8 {b) Probe=LER3
BERE T T 7 i
R B i A
[ T
1 1 ) 3 * 5 ¢ 1 L - 1 < q o ] 3 . -i - 1 3
E < ] H 1]
H -~ - B
3 : RERENENE
[ ) t 1 1
\ f i -3 loy srgl® = 0370 (KPa)2 000778 (PSEAIE i P i
NORMALIZED : ; LB T Lol .
N B S etk Il O 1 ; i = ; n
AUTGCORRELATION T - ; : :
IEEE ol- e IR
COZFFICIENT 2 : ! | T
e e
1. T ¥ T T
‘;%l £ 1 Jl I E 3 ) [ [ > - LN
90 -t 1 3 1 H
' ! [l ?ﬂ, a1 IE} .f ! ]‘g[ H f} i b " - o
T T T T i
2] -4 -4 f i -4 i
-2 3 3
1 ! ! T
L T A T LA e 1 ; !
[ T T i 1 i
- ! 1 1 i ] ]l : ! 1 !
000 620 040 080 080 100 120 140 150 180 290

LAG TIME  (SECONDS)

FIGURE E-15

AUTOCORRELATION FUNCTIONS FOR
Mg=18, «a=-—2, =0, WAT2=280.8%

36



FSE - NASA DATA STUDY

DATA PART/POINT 523/2 IDENT 51 FREQUENCY RANGE = 4 — 2024 Hz
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FIGURE E-15 (Continued)
AUTOCORRELATION FUNCTIONS FOR
Mo=18, «a=-2, f=0, WAT2=180.6%
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DATA PART/POINT B525/4
THE SEGMENT START TIME WAS AT 03 18 32 000
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BANDWIDTH = 7 9 Hz

FSE - NASA DATA STUDY
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FIGURE E-16
AUTOCORRELATION FUNCTIONS FCR
Mo=18, a=-—2, =0, WAT2=79.5%
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FSE - NASA DATA STUDY

DFIGINAY PAGE 1S
OF POOR QUALITY
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FIGURE E-16 {Continued)

AUTOCORRELATION FUNCTICNS FOR
Mo=18, o=—-2 =0, WAT2=79.8%



FSCP - NASA DATA STUDY

DATA PART/POINT 355/8 IPENT &4 FREQUENCY RANGE = 4 — 2024
THE SEGMENT START TIME WAS AT ©1 40 03 000

BANDWIDYH = 79 Hz RECORD LENGTH = 13 0 SECONDS
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FIGURE E-17

AUTOCORRELATION FUNCTIONS FOR
Mo=18 «a=4, f=0, WAT2=79.9%

40



DATA PART/POINT 3565/8

FSCP - NASA DATA STUDY

IDENT 54

THE SEGMENT START TIME WAS AT 01 40 03 000

BANDWIDTH= 79 H2

RECORD LENGTH= 13 0 SECONDS

FREQUENCY RANGE = 4 — 2024
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6 {cl Probe = L6R4
1 13 ! ;
C o - -1 -4 - : L.
T ]
- i ]
4 1
T 1 T T T 1 loggrat® = 9116 (KPa)?, 000244 (PStAZ B B B
1 T T
NORMALIZED - o 1' Sk N vt
2 i
AUTOCORRELATION - I EoT i I . e
X . \ ;
COEFFICIENT . ,A“ Al i AN :
L AL LA AL el e b ad s | :
00 =t AWPR N A o B T A Y- CaR W W £ M oLy
' 5 ' 3 . 1 ¢ i T > » » 4+ t ' 2 ~ ¢
1
T ] i i
2 N . . i 11 i i
1 - ! ¥ . . _ _ b
! i = T 1
T ] R i i 1
L 1op S =N N N I R
To0 020 040 060 080 100 120 140 160 180 200
LAGTIME  {SECONDS)
5 {d}Probe=1L2R5
T I T " ! I T T ]
- ; -1 C R ; + E i
] : . . i) L
. [iC : ; ! : ;
i i 3 ] I ~ - . 1
7] 7] topomg)® 23 txkea2 004s7 (PSIARR | -
8 [ A N ! . 1
ORMALIZED : ‘ s :
AUTOCORRELATION . S I T O [ A |
COEFFICIENT 3 e 1‘ » ~ t 1 1 ’ ' - % c l ' [ - [
1 0 ,aoah X i :
00 gt T
T TR | L | | ]
1 !
i R . i } N !
-2 ‘I i E : |
1 b t ! I A 1 P N
[ i ]
L1 1 .. -1 . 1 [ R
_" I E 1] | I
oo 020 040 60 080 100 120 140 160 180 200
LAG TIME (SECONDS}
FIGURE E-17 {Continued}
AUTOCORRELATION FUNCTIONS FOR
Mo=1.8, «a=4, =0, WAT2=79.9%
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FSE - NASA DATA STUDY

DATA PART/POINT 528/2 IDENT 55 FREQUENCY RANGE = 4 — 2024
THE SEGMENT START TIME WAS AT 03 40 35 000

BANOWIDTH = 7 8 Hz RECORD LENGTH = 13 0 SECONDS
MACH ALPHA BETA AHO DELTAZ BYPASS WAT2 civv
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FIGURE E-18

AUTOCORRELATION FUNCTIONS FOR
Mg=18, a=4, f=0, WAT2=80.8%



FSE - NASA DATA STUDY

DATA PART/POINT 528/2 IDENT 58 FREQUENCY RANGE = 4 — 2024
THE SEGMENT START TINME WAS AT 03 40 36 000

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS
MACH ALPHA BETA RHO DELTAZ BYPASS WAT2 civy
18 4 o 25 187 oo 80 8% —250

1PSIA = 5 8348 kPa
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FIGURE E-18 (Continued)
AUTOCORRELATION FUNCTIONS FOR
Mo=1.8, «a=4, (=0, WATZ=80.8%
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FSE - NASA DATA STUDY

DATA PART/POINT 529/4 iDENY 58 FREQUENCY RANGE=4.2024 Hz
THE SEGMENT START TIME WAS AT 04 25 48 000

BANDWIDTH = 79 Hz RECORD LENGTH = 13 0 $ECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civy
18 Py ) 25 187 00 73 7% —250

1PSIA = 6 8948 kPa
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FIGURE E-19

AUTOCORRELATION FUNCTIONS FOR
Mo=18 a=4, =0, WAT2=79.7%
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FSE - NASA DATA STUDY

OATA PART/POINT 529/4 iDENT &8 FREQUENCY RANGE = 4-2024 Hzx
THE SEGMENT START TIME WAS AT 04 25 48 oo

BANDWIOTH = 79 Hz RECORD LENGTH = 13 0 SECONDS
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18 4 o 25 187 oo 79 4% —250
1PSIA = £ 8948 kPa {c}iProbe = L7R4
< -t . d b - - - l - H -
8
L} 1 ¥ 3 ~ i L1 t r ¥ L i 1 1 1 H v - L)
8 -
NOGRMALIZED 1. TE L@ - f - ~
AUTOGORRELATION 4 :
-~ ' ' - 1 1 ~ f - [
COEFFICIENT 4 T
ST 71 7] teigrat®e ssamikea? ommsestal T 0 T [T T T T
i . . . ] ] v} 1
12 L\
K ]
] ‘.\\” b ¥ o < 1 1 ¥ b w < 1 1 ] L » b l 1
a0 - =g : et i I
] 1 E) * - € t "'I“‘l'\"‘)-"m‘J"\“I-J‘“\':"~"l 1 T l 1 r } 1 @ £ L4 l 1
1 i T
_2| -1 ! - | 1 Tt %
l LR bl o ot _F o
I i i
1 i 1 i i i ]
- [ N - [P S P S
—4 ! T E ! ! 1 J i
115! 020 D40 050 080 700 120 140 150 180 200
LAGTIME {SECONDS)
3 (d) Probe=1L2R5
- . IR I I T T T A
i i 4 W H
1] 1 3 ¥ ~ 4 € 1 b ! ¥ - T 4 T 1 i * - {- - < 1
6 i i
i - N - % - L 1 .ol -
i i
NORMALIZED l ; i { i
AUTOCORRELATION 4 i _ | — | ! ! { X
. . s e 2 ! N | I LA
COEFFICIENT {0y 3pg)® = 2256 (KPa)? 00474 (PS1A)° 1 ] i
RE ST T
2 L] L] i
)L [ N R A S U RV A U I N
1 1.
MM » 3 N i 3 e ¥ - 1 ] 1 ' ‘ s - 'S 1 I .
o BN Y L APV S 5
a TR T TR WA PNy - .
v 1 ¥ ¥ ~ I3 i I 1 ¥ Il T t H 3 1 13 -~ ~ 3 |
- ! - i I 1
l-z ! I
_ N N A ] i NN A
[ I | 1 [ 1 1
! _ W i S S I [ % I I |
1—4 | 1 I ] i I 1 }
coo 020 040 060 080 100 120 140 160 180 200

LAG TIME (SECONDS}H

FIGURE E-19 (Continued)

AUTOCORRELATION FUNCTIONS FOR
Mo=18, «a=4, f=0, WAT2=79.7%

45



SERIES VIII - NASA DATA STUDY

CRIGINAL PAGH 1
OF POOR QUALITY

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

THE SEGMENT START TIME WAS AT 05 15 59 g0

BANDWIDTH = 122 Nz RECORD LENGTH = 10 0 SECONRS
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FIGURE E-20

AUTOCORRELATION FUNCTIONS FOR
Mo =22, a=-2, (=0, WAT2=650%
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SERIES Viil - NASA DATA STUDY

DATA PART/POINT 248/6 IDENT &0 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 06 15 55 Q00
BANDWIDTH = 12 2 Hz RECORD LENGTH = 10 Q SECONDS
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FIGURE E-20 {Continued) '

AUTOCORRELATION FUNCTIONS FOR
Mo=22 «a=-2, f=0, WAT2=650%
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DATA PART/POINT 2439/3

SERIES VIII - NASA DATA STUDY

IDENT 61

FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 06 23 10 000

BANDWIDTH = 122 Mz RECOAD LENGTH = 10 0 SECONDS
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FIGURE E-21

AUTOCORRELATION FUNCTIONS FOR
WAT2 = 62.9%

Mo = 2.2,

=32,

=0,



SERIES VIiI - NASA DATA STUDY

DATA PART/POINT 249/9  IDENT 81 FREQUENCY RANGE = §-12000 Hz
THE SEGMENT START TIME WAS AT 06 21 10 600

BANDWIDTH= 122 Hz RECORD LENGTH = 10 0 SECONDS
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FIGURE E-21 ({Continued)

AUTOCORRELATION FUNCTIONS FOR
Mo=22, a=-2, (=0, WAT2=62.9%
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FSCP - NASA DATA STUDY

DATA PART/PGINT 385/5 IDENT 62 FREQUENCY RANGE=4-. 2024 Hx
THE SEGMENT START TIME WAS AT 01 32 35 000
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FIGURE E-22

AUTOCORRELATION FUNCTIONS FOR
Mg =22, a=-=2 f=0, WAT2=61.7%
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FSCP - NASA DATA STUDY

DATA PART/POINT 385/5 IDENT 62 FREQUENCY RANGE =4-2024 Hz
THE SEGMENT START TIME WAS AT 01 32 35 000
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FIGURE E-22 (Continued)

AUTOCORRELATION FUNCTIONS FOR
Mg=22, @a=-—2 (=0, WAT2=617%
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DATA PART/POINT 385/2

THE SEGMENT START TIME WAS AT 01 2% 15 000
BANDWIDTH = 79 Hz

FSCP - NASA DATA STUDY
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AUTOCORRELATION FUNCTIONS FOR
Mg =22, = =2, B=0, WAT2=262.3%
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FSCP - NASA DATA STUDY

DATA PART/POINT 385/2 IDENT 63 FREQUENCY RANGE=4.2024 Hx
THE SEGMENT START TIME WAS AT 01 29 15 000
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FIGURE E-23 (Continued)

AUTOCORRELATION FUNCTIONS FOR
Mg =22, a=-—2 (=0, WAT2=62.3%
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FSE - NASA DATA STUDY

DATA PART/POINT 542/2 IDENT 64 FREQUENGY RANGE =4 - 2024 Uz
THE SEGMENT STAAT TIME WAS AT 22 51 48 000
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AUTOCORRELATION FUNCTIONS FOR
Mg =22, a=-—2, (=0, WAT2=60.2%
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FSE - NASA DATA STUDY

DATA PART/PDINT 542/2 iDENT 64 FREQUENCY RANGE =4 . 2024 Hz
THE SEGMENT START TIME WAS AT 22 51 48 000
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FIGURE E-24 (Continued)

AUTOCORRELATION FUNCTIONS FOR
Mg =22, oa=-2  f=0, WATZ2=60.2%
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FSE- NASA DATA STUDY

DATA PART/PODINT 543/4 IDENT 65 FREQUENCY RANGE = 4 - 2024 Hz
THE SEGMENT START TIME WAS AT 23 12 07 000

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS
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FIGURE E-25
AUTOCORRELATION FUNCTIONS FOR
Mp=22, a=—2, (=0, WAT2=60.5%
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FSE - NASA DATA STUDY

DATA PART/POINT 543/4 IOENY 65  FREQUENCY RANGE =4 -2024 He
THE SEGMENT START TIME WAS AT 23 12 07 000
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FIGURE E-25 (Continued)

AUTOCORRELATION FUNCTIONS FOR
Mo=22 «&=-—2, (=0, WAT2=60.5%
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SERIES Vi - NASA DATA STUDY

DATA PART/POINT 184/7 IDENT 66 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 20 22 12 900
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AUTOCORRELATION FUNCTIONS FOR
Mp=22 @=0, (=0, WAT2=69.3%
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SERIES VIII - NASA DATA STUDY

DATA PART/POINT 184/7 IDENT 66 FREQUENCY RANGE = §.72000 Hz
THE SEGMENT START TIME WAS AT 20 22 12 000
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AUTOCORRELATION FUNCTIONS FOR
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SERIES VHI - NASA DATA STUDY

DATA PAHRT/POINT 184/5

THE SEGMENT STAAT TIME WAS AT 20 19 38 000
BANDWIDTH = 12 2 Hz
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SERIES Vill - NASA DATA STUDY

DATA PART/POINT 184/5 IDENT &7 FREQUENCY RANGE = §-12000 Hz
THE SEGMENT START TIME WAS AT 20 19 38 000
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FIGURE E-27 {Continued)

AUTOCORRELATION FUNCTIONS FOR
Mo =22, a=0 f=0, WAT2=75.4%
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FSCP- NASA DATASTUDY  QuIGINAL PAG e
~# POOR QUAL

DATA PART/POINT 413/9 IDENT &8 FREQUENCY RANGE =4 — 2024 Hz
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AUTOCORRELATION FUNCTIONS FOR
My, =22 a=0, B=0, WAT2=73.6%
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FSCP - NASA DATA STUDY

DATA PART/POINT 413/8 IDENT 68 FREQUENCY RANGE =4 — 2024 Hz
THE SEGMENT START TIME WAS AT 22 30 10 000
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FIGURE E-28 {Continued)
AUTOCORRELATION FUNCTIONS FOR
Mg =2.2, &=, f=0, WAT2=73.6%
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DATA PART/POINT 413/12

FSCP - NASA DATA STUDY

IDENT 69

THE SEGMENT START TIME WAS AT 22 34 18 Q00
BANDWIDTH = 7 9 Hz

RECORD LENGTH = 13 0 SECONDS

FREQUENCY RANGE = 4 — 2024 Hz
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FIGURE E-29
AUTOCORRELATION FUNCTIONS FOR
MO =22, ax=90, f=0, WAT2=568.3%
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FSCP - NASA DATA STUDY

DATA PART/PQINT 413/12 IDENT 69 FREQUENCY RANGE =4 — 2024 Hz
THE SEGMENT STARY TIME WAS AT 22 34 15 000
BANDWIRTH = 79 Hz RECORD LENGTH = 13 0 SECONDS
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FIGURE E-29 (Continued)
AUTOCORRELATION FUNCTIONS FOR
Mg =22, a=0, B3=0, WAT2=#68.3%
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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 05 09 58 870
BANDWIDTH = 4 0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2 civv
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___ FIGUREE-30
__AUTOCORRELATION FUNCTIONS FOR

Mo=221, a=01, B=02, WAT2=73.0%
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MACH
2.21

DATA FLIGHT/RUN 425/1
THE SEGMENT START TIME WAS AT 05.09°58 870

FLIGHT - NASA DATA STUDY
IDENT 70  FREQUENCY AANGE = 4 — 2000 Hz

BANDWIOTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
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Lag Time (Seconds)

— i m— e

___FIGURE E-30 (Continued)
AUTOCORRELATION FUNCTIONS FOR
Mg=221, a=0.1, §=0.2, WAT2=730%
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FSCP - NASA DATA STUDY

DATA PART/POINT 2382/3 IDENT 71 F_IiEQUENCY RANGE =4 — 2024 Hz
THE SEGMENT START TIME WAS AT 00 52 38 000

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS
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FIGURE .E-31

AUTOCORRELATION FUNCTIONS FOR
Mo =22, a=4, f=0, WAT2=50.7%
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DATA PART/POINT 382/3

FSCP - NASA DATA sTUDY

IDENT 71 FREQUENCY RANGE = 4 — 2024 Hz

THE SEGMENT START TIME WAS AT 00 52 38 000
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FIGURE E-31 {Continued)
AUTOCORRELATION FUNCTIONS FOR
Mo =22, a=4, (=0, WAT2=60.7%
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FSE - NASA DATA STUDY

DATA PART/POINT 54E/2 IDENT 72 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 23 30 02 000

BANDWIDTH = 7 9 Hz RECORD LENGTH = 13 0 SECONDS
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FIGURE E-32

AUTOCORRELATION FUNCTIONS FOR
My =22, a=4, g=0,
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FSE - NASA DATA STUDY

DATA PART/POINT 545/2 IDENT 72 FREQUENCY RANGE =4 — 2024 Hz
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FSE- NASA DATA STUDY

DATA PART/POINT 546/4 IDENT 73 FREQUENCY RANGE =4 — 2024 Hz
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Mp=22 «=4, (=0, WAT2=58.2%
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DATA PART/POINT 54674
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FSE - NASA DATA STUDY
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FIGURE E-33 {Continued)
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DATA PART/FOINT 384/2
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FSCP - NASA DATA STUDY
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AUTOCORRELATION FUNCTIONS FOR
Mo =2.2, a=12, =0, WAT2=50.8%
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FSCP - NASA DATA STUDY

DATA PART/POINT 384/2 IDENT 75 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 01 21 54 000
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FIGURE E-34 (Continued)
AUTOCORRELATION FUNCTIONS FOR
Mo =22, @a=12, f=0, WAT2=60.8%
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FSE - NASA DATA STUDY

DATA PART/POINT 548/3 IDENT 77 FREQUENCY RANGE =4 - 2024 Hz
THE SEGMENT START TIME WAS AT 00 19 28 000
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AUTOCORRELATION FUNCTIONS FOR
Mo =22 =11, f=0, WAT2=59.0%
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"FSE - NASA DATA STUDY

DATA PART/POINT 548/3 IDENT 77 FREQUENCY RANGE =4.2024 Hz
THE SEGMENT START TIME WAS AT 00 19 28 Q00
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FIGURE E-35 (Continued)

AUTOCORRELATION FUNCTIONS FOR
Mo =22, a=11, =0, WAT2=59.0%
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http:WAT2P=o59.0b

FSE - NASA DATA STUDY

DATA PART/POINT 549/8 IDENT 78 FREQUENCY RANGE = 4-2024 Hz
THE SEGMENT START TIME WAS AT 01 08 42 c00
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FIGURE E-36
AUTOCORRELATION FUNCTIONS FOR
Mo =22, =11, =0, WAT2=59.8%
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DATA PART/POINT 549/8

FSE - NASA DATA STUDY
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FIGURE E-36 (Continued)

AUTOCORRELATION FUNCTIONS FOR

o

Mg = 2.2,
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SERIES VIIl - NASA DATA STUDY

DATA PART/POINT 227/7 IDENT 79 FREQUENCY RANGE=4- 2024 Hz
THE SEGMENT START TIME WAS AT 20 27 47 000
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FIGURE E-37

AUTOCORRELATION FUNCTIONS FOR
Mg=25 @=0, (=0, WAT2=63.1%
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SERIES Viii - NASA DATA STUDY

DATA PART/POINT 227/7 IDENT 79 FREQUENCY RANGE = 6-12000 Hz
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-FIGURE E-37 (Continued}

AUTOCORRELATION FUNCTIONS FOR
Mo=25 a=0, =0, WAT2=863.1%
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DATA PART/POINT 227/5

SERIES VIil - NASA DATA STUDY

IDENT 80

FREQUENCY RANGE = 5-12000 Hz
THE SEGMENT START TIME WAS AT 20 25 49 000
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FIGURE E-38

AUTOCORRELATION FUNCTIONS FOR
Mo = 2.5,

Q’:G’

g=0,

WAT2 = 68.2%



SERIES VIl - NASA DATA STUDY

DATA PART/POINT 227/B  IDENT 80 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 20 25 49 000
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FIGURE E-38 (Continued)
AUTOCORRELATION FUNCTIONS FOR
Mo =25 «@=0, B=0, WAT2=68.2%
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FSCP - NASA DATA STUDY

DATA PART/POINT 465/8 IDENT 81 FREQUENCY AANGE =4 . 2024 Hz
THE SEGMENT START TIME WAS AT 03 23 40 000
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FIGURE E-39

AUTOCORRELATION FUNCTIONS FOR
Mg =25 a=0, (=0, WAT2=562.8%
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FSCP - NASA DATA STUDY

DATA PART/POINT 465/8  IDENT B1 FREQUENCY RANGE =4- 2024 He
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FIGURE E-39 (Continued)

Mo = 2.5,

a=0,

g=0o,

AUTOCORRELATION FUNCTIONS FOR

WAT2 = 62.8%
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FSCP - NASA DATA STUDY

DATA PART/POINT 485/5 IDENT 82 FREQUENCY RANGE =4 - 2024 Nz
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 civy
2% o o —40 260 0781 {121 0} 68 9% —250
1PSA =6 8348 kPa (¢} Probe = L8R3
o LT YT T T | - j
g | i i | ;
bLb Ll T D b
- <
1 1 ¥ H - 1 14 r H tad ~ L~ 4 1 1 _3 ¥ t 11
6 " :
- H
S S A -7 - - ;-
NORMALIZED i i ! I
- - - -1 ;- -
AUTOCORRELATION 4 : i
COEFFICIENT \ N A A T T L L
] - ] H T l [ ~ ;
- . T 1 T ] 77 (e gpal®=2.2782 (xPa)? 0470 (ps1AM2 i T
' “ SR A N A R -
13 13 ¥ -~ 1 L1 1] ¥ * - i t 1 T ¥ - 1 1]
a0 e . t
. ' hd ) H‘?'/ -1 ¢ "‘T"/‘—.\:ﬂ—\:‘h"—-\,-_—ﬂ ' -t o }um o
=1 T I ! i
- ~ - -} - - -
-2 | i 1 ! i | i
I I o N I D i A B
| I 1 i : i I i
i i 1 ; I
N T A LA B 4 i L. !
I . i i i : i i X ] I
toa 020 040 050 080" 100 120 140 180 180 200
LAGTIME ($ECONDS)
{d} Probe = LER3
1 ] 3 i 1
[T T T L I [ T T [ 11
8 H 1 | i 1 .
1 T X
L [ T T
| i : 3 $
1 1 ] + * < T l i H ] < l [} ¢ E ] 1 3 i v ¢ gt
8 ' ' ; ;
- - . “ I ' i 1
i i 4 i H
NORMA T i ;
LIZED l E 1T | _ % 1 . % _ |
AUTOCORRELATION 4 H— ; . 3 I . ‘ I !
COEFFICIENT iR N o toy5pat® =3 182 (KPei2 068 (PSia) 1" P A
[] 1 ' H T
TRE -4 P i sl
£l
2 i ] i . !
’ SEIEI R T N R A
|\ 1 P jed - ¢ € 3 H ; 3 v £« 1 1 vy 1 ¢ {
oo L, ! T H 1
1 \‘IJ/T I - il r\ [ 3 ; i3 + ¥« LR i ; 3 T l &
» 1 1 3
T 1 I t H [
i “ 1 ! R t 10 -3
,.-2 : : 1 1
I U ! - -1 ! X ERN
I | i { - H ,
! - | - - - P -1 ! ! P -
Ll t-1 ! ; ; . s :
000 020 a40 060 080 100 120 140 160 180 200

LAG TIME { SECONDS)

FIGURE E-40

AUTOCORRELATION FUNCTIONS FOR
Mg =25 a=0, {§=0, WAT2=68.9%



DATA PART/POINT 465/5
THE SEGMENT START TIME WAS AT 03 21 04 000
BANDWIDTH =7 9 Hz

FSCP - NASA DATA STUDY
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FREQUENCY RANGE =4 -2024 Hz
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AUTOCORRELATION FUNCTIONS FOR

FIGURE E-40 {Continued)

Mo = 2.5,

a=Q,

g=0o,

WATZ = 68.9%
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