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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 1976 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 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 the analyses.
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Aircraft angle of attack ¢« « « ¢« « + o .
Altitude « « ¢« ¢ ¢ ¢ ¢ o 4 o 00000
AVELAgR:+ ¢ o s + o ¢ s o o o & o o o o »

Radial Distortion Weighting factor ., . .

Inlet bypass area. . . . . + + &« o « o &

Aircraft angle of sideslip , ., . . . . .
Compressor Inlet (Fan) Variable Vanes
Degree . + « o ¢ ¢ o ¢ ¢ ¢ o o o o ¢ o o

Fluctuating component of individual probe
pressure at the engine face

Roc* mean square of fluctuating pressure

Inlet third ramp angle relative to the
Inlet Reference Line . « « « « ¢« « ¢ o &

Fluctuating component of fan exit total
pressure/engine stream . . .+ + « o o« o+ o

Fluctuating component of fan exit total
pressure/fan stream . ., . . . . . . .

Spatial Distortion =

[(Ptz)max = (Ptz) ]/th e & s 2 s e @

min
Flight test data notation . . . . . . .

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

Full Scale with Engine wind tunnel
test data notation . . . . . . . . . .

He!‘tz. ¢ & ¢ s 8 s & 8 ¢ a2 e o 2 & o o o

Identification . . . . + ¢« ¢ ¢« ¢ ¢ 4 o &

Fan distortion descriptor = Ke +b Kraz N

Circumferential distortion , ., . . . . .

Radial distortion, . . . ¢« ¢« + ¢ & o o .

Units
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meters (feet)

8q. meters
(sq. inches)

degrees
degrees

degree

kPa (PSIA)

degrees
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kPa (PSIA)

hertz
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Maximum. « « « o ¢ ¢ ¢ ¢ ¢ ¢ s o o o @
Minimum. . ; ® s e e 4 6 s e e s e e e
Number « « ¢« o ¢« ¢ ¢« o o ¢ o ¢ o o o &

Individual probe engine face steady
stateptessure............

48 probe averaged engine face steady
State Pressure . . .« « « + « o o o o

Average high compressor face steady
State Pressure . + + « « + o o o + 2 =

Freestream total pressure

Individual probe time variant engine
face pressure , . . . . . . . 0 . . .
48 probe averaged time variant engine
face pressure , , ., , . . . . . . . .

Ratic of time variant to steady szate
48 probe averaged engine face pressure

Units

Killopascals

. kPa (PSIA)

kPa (PSIA)

. kPa (PSIA)

kPa (PSIA)

. kPa (PSIA)

Pressure (Pounds per Square Inch Absolute) ,

Dynamic pressurer , , ., , . . . . . .
Reynolds number , , . ., ., . . . . ..

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

Root mean Ssquare . . . . +« « « o« ¢ o &

Second . . . . 4 e s e 4 e e e e e
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Description

Series VII 1/6th scale inlet wind tunnel test series
data notation, . . « + ¢ ¢+ ¢ ¢ s s 4 e e e .

Series VIII 1/6th scale inlet wind tunnel test series
datanotation . . . .. . . 000 e e 0.
Te, Engine face total temperature . . . . . . . 'K
Teysy High compressor inlet (or fan exit) total *K
terperature, , , , . « ¢ o s s e s s s s e e
Tu Turbulence . . . . . v « ¢ ¢+ o o o o o o o
W2 Engine/Fan airflow « + « o « « s o o ¢ o o« & kg/sec (LB/sec)
WAT2 Corrected fan airflow = W2/€:;76t2 « « « o« o« 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 airflow . . . . . . . . . .kg/sec (LB/sec)
WAT25H Corrected high compressor airflow

WZSH 'Btzsu/stzsﬁ e o ® & o & o & o * o * 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 of attack » « « «+ + « « « . . degrees
B Aircraft angle of sideslip . . . . . . . . . degrees
A3 Inlet third ramp angle relative to the
Inlet Reference Line . . . . « . « + » . . . degrees
5t2 Corrected average engine face total
P!‘essure Ptzllol e 8 s e e & & e s s o & e o
S¢ Corrected average engine face total
254 S
pressure PtZSH/IOI e e e e e e e e e
p Inlet first ramp angle relative to the
3 Inlet Reference Line . . . . . « . . . . + . degreas
a Standard deviation of the instantaneous
PreSBUTE . . . + o « ¢« + o« o o s+ o « s s o o kPa (PSIA)
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SUMMARY

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

The primary goal of this distortion methodologies study was to determine
if time variant distortion data taken from a subscale inlet model can pre-
dict peak distortion levels for a full scale flight test vehicle., The data
base us2d 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 2.5 and an angle
of attack range from -10 degrees to +12 degrees.

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

2 The effect of the engine presence on total pressure recovery, peak
time variant diztortion and turhulence level is small but favorable.

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

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

o The capability of the Pratt & Whitney Aircraft stability audit system
to predict engine stalls has been verified for both stall and non=-
stall flight test conditions.
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Predictions of peak distortion values using Melick's procedure are
accurate to 1ll.3 percent average error for fourteen data points
having nominal turbulence levels and are accurata to 20 percent
average error (the maximum error approaches 40 percent) for ey, ..
data points having high turbulence levals.




APPENDIX H
CROSS~CORRELATION FUNCTIONS

Presented herein are the cross-corralation function plots which have
been generated for the same set of high response pressure probes as the
cross spectral density (CSD) plots. The cross-correlation function plots
and CSD plots are used in the e«valuation of Melick's procedure which predicts
most probable peak distortion values.

The cross correlation coefficients for the wind *unnel data have not
been normalized in the traditional method, but have been normalized by the
standard deviation st lag time equal to zero (T = 0). To obtain the unnor-
malized cross correlation function, multiply the plotted coefficient by the
standard deviation at lag time equal tc zero that is listed on each plot. To
obtain the traditional normalized cross-correlation coefficient, divide the
unnormalized cross correlation function by the square roct of the product of
the individual probe standard deviations listed on each plot.

The cross correlation functions for the flight test data have not been
normalized. To compute the traditional cross-correlation coefficient, take
<. > square r2ot of the value from the plot and divide by the square root of
vt product of the individual probe standard deviations listed on each plot.
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SUMMARY OF HIGH RESPONSE PROBES INVESTIGATED FOR

é%% CROSS=-CORRELATION FUNCTION PLOTS
DATA
FIGURE POINT *PART-POINT MODEL PROBES ANALYZED
NUMBER IDENT. SCALE
NO.
1 5 164-1 1/6th L3R2 L3R3 L3RS
2 7 421-10 FLT L8R2 L8R3 L8R6
3 18 157-5 1/6th L3R2 L3R3 L3RS
A 19 421-14 FLT L1R2 L1R3 L1R6
5 42 206-9 1/6th L6R2 L6R3 L6R6
6 VA 4142 FLT L6R2 L6R3 L6R6
7 60 249-5 1/6th L8R2 L8R3 L8RS
8 63 385-2 FSCP L1R2 L1R3 L1R6
9 65 5434 FSE L8R2 L8R3 L8RS
10 66 184-7 1/6th L8R2 L8R3 L8RS
11 69 413-12 FSCP L8R2 L8R3 L8R5
12 70 425-1 FLT L1R2 L1R3 L1RS
13 79 227-7 1/6th L5R2 L5R3 L5RS
14 81 465-8 FSCP L8R2 L8R3 L8R

* FOR FI.IGHT DATA, THESE ARE FLIGHT-RUN NUMBERS
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DATA
ANALYSIS .
POINT | MODEL M a [i] p A3 J % RE NO. .
10. |SCALE| M | (oEG)| (0EG) | (0EG) | (DEG) | BYPASS" | wAT2 |, 16| Tive | PART-POINT
(SEC)
NO.
1 FLT 04 164 | -08 | 69 27.6 C 1041 | 144 0.6 4224
2 FLT 059 | 139 09 10 26.6 c 102.7 ] 2.04 0.6 4175
3 l 052 |, 100 0.7 l 216 l 0.1 ] 133 0.6 4174
4 809 | 115 1.0 26.5 wWs2 | 084 06 4172
5 1/6th | 060 | -100| 100 | -3.0 | 106 c 97.2 043 0.144 1641
6 1/6th | 060 | -10.0{ 100 | -3.0 | 106 c 80.2 0.43 0.144 164-3
17 FLT 069 | -84 | 106 0.6 105 c 101.2 | 1.40 0.88 42110
8 {/6th | 0.60 40 0 1.0 10.6 C 766 | 043 0.181 1127
9 1/6th | 0.60 40 0 1.0 10.6 c 1086 043 0.181 1128
10 FSE 0.60 40 0 5.2 10.0 c 92.7 4 1.110 116-2
1 FLT 0.67 43 0.7 6.9 1.1 c 944 3s8 0.72 424-2
12 0.69 34 0.7 6.9 R 74.1 3.68 0.76 4256
13 0.59 4.6 1.2 10 111 1078 ] 174 0.62 412-2
14 0.60 4.6 0.6 69 | 11.0 16.2 1.66 1 424-11
15 FLY 0.85 88 -0.5 1.0 216 C 1042 2.21 0.60 4173
16 FLT 0.92 5.6 06 1.0 26.6 C 1045 ] 1.04 0.60 4171
1 1) 1/6th | 090 | -100| 100 | -3.0 | 10.6 c 10.2 0.34 0.113 1577
18 1/6th | 090 | -100) 10.0 | -3.0 | 106 c 106.3 | 034 0.113 1575
19 FLT 094 | -89 | 10.2 1.0 10.5 c 1074 1.6 0.69 42114
20 FSE 090 | -4.0 0 -10 ¢ 8.2 c 97.8 3.64 1.990 102-2
21 FLY 090 | -28 ) 02} -1.2 8.7 c 975 3.25 1.23 42410
22 FLT 093 | -33 0 -1.2 8.6 c 10481 1.17 1.99 425-3
23 1/6th | 090 490 0 1.0 10.6 c 16.8 0.34 0.369 679
24 1/6th 0.2) 4.0 0 1.0 10.6 c 1043 | 0.34 0.369 677
25 FSE 090 40 0 13 104 c 97.7 3.62 2.260 126-2
26 FLT 0.92 4.6 0.7 6.0 11.0 c 96.2 347 0.89 4209
27 0.91 5.2 05 69 1.1 99.1 3.8 1.18 4222
28 0.92 4.2 0.1 10 1.0 161 2.47 1.34 421-5
29 0.90 4.1 0.5 69 141 98.6 243 146 4249
30 0.90 5.1 0.3 1.0 11.0 105.7 | 242 0.69 g214
3 0.0 35 0.2 10 1.0 ns 1.78 2.26 4216
2 0.90 5.2 -0.1 10 11.0 100.1 1.79 0.70 17
kX] 0.94 43 0.2 1.0 1. 1056 | 1.89 1.06 4218
*C = Closed arn-01-8
**For flight test, these data are flight-run numbers
TABLE H-1

DATA MATRIX




DATA
ANALYSIS

POINT | MODEL a g 0 A3 % |RENO.

M BYPASS® - ve
10. |SCALE| "® |(pEe) | (DEG) |(DEG) | (DEG) WAT2 |, 1g-8| TIME | PART-POINT
NO. (SEC)
Y] FLT | 121 ] 1.5 0 6.0 | 216 [ 98.3 | 29 0.50 4234
s FLT | 124} 320 | a8 | 67 | 276 c 9.4 | 152 0.60 4233
k! 16th | 1.2 | 100] 0 7.0 | 105 ¢ 768 | 045 0.198 1317
k7] 16th | 1.2 | 100 0 7.0 | 19.8 ¢ 1079 | 045 0.198 1315
T FLT | 118 ] 77 03| 720 | 1.0 c 740 | 122 1.21 424.12
3 ‘ 1.2 ] 74 | =01 21 | 111 l 844 | 3.35 1.18 42413
4 1171108 00§ 780 | 110 1024 | 1.40 0.50 42117
] FLT | 1.5 | 1.5 0 | ~-14] 270 ] Auto | 954 | 217 0.60 4246
42 16th | 1.6 | -40 | 0 [ -20| 135 c 823 | o2 0.106 206-9
43 1/6th | 1.6 | -4.0 0 [ -20] 135 et 9.9 | 0.2 0.106 206-5
a“ FLT | 167 | -36 | 07 | -23| 137 c 833 | 148 0.5 4142
45 eth | 1.8 | -20 0 | -30]| 174 c 805 | 022 0.210 159
46 1/6th | 1.3 | -240 0 | -30]| 178 c 91.0 | 0.22 0.201 155
47 LT | 175 | -26 | 04 | -22| 167 c 80.7 | 1.41 1.23 41541
48 Fsce | 1.8 | -20 0 | -30 | 187 ¢ 5.1 | 145 0.680 353-15
1] t 1 ~-20 l -3.0 l l 822 | 145 0.630 3535
50 -20 -39 854 | 144 0.680 353-12
51 FSE | 1.8 | =20 0 | -291| 186 c 80.6 | 148 0.680 523-2
52 FSE | 1.8 | -20) 0 | -29| 186 c 793 | 148 0.580 525-4
53 FLT | 181 | -23 | 02 | -29 | 182 ¢ 789 | 1.53 0.580 416-1
54 | FSCP | 1.8 | 4.0 0 25 | 187 ¢ 799 | 145 2.200 355-8
55 FSE | 1.8 | 4.0 0 25 | 187 c 80.5 | 1.48 2.300 528-2
56 FSE | 1.8 | 4.0 0 25 | 187 c 79.7 | 148 2.800 5294
57 FLT | 20 | 25 02 | 23 | 209 | Aute | 770 | 172 2.800 425-2
*C = Closed apme-oane

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

TABLE H-1 (Continued)

DATA MATRIX



DATA

ANALYSIS .
POINT | MODEL a p p A3 % | RENO.

M L - e

10. |scate| Mo |ioee) |(oee) [oec) | (0ec) | BYPASS" [ watz | x 1g-8| T'ME | PART-POINT
NO. (SEC)
58 | 16th | 22 | 20| 0 | —a0| 225 | ¢ | 686 | 022 | 0.100 250-7
50 | FscP | 22 | <20 | o | -a0 | 225 | ¢ | e92 | 148 | 0500 a6
6 | weth | 22 | 20| 0 | -a0| 250 | © | 650 | 022 | 0.100 2095
6 | 1ot | 22 |-20| o | -a0)2s0] o |s2s | 022 | o100 2299
82 | FscP | 22 | 20| 0 |40 250 | © |67 | 148 | 0600 3855
63 |Fscp | 22 |-20] o |-a0| 20| o |e623| 148 | o600 385-2
8 | FSE | 22 | 20| o |40 2a8| P | 602 | 127 | o600 5422
65 | Fse | 22 |-20| o |-a0) 28| P 605 | 127 | o600 5434
% | weth | 22| © | o | -20] 225 | ¢ | 683 | 022 | o106 1887
67 | wem | 221 o | o |-20)228] ¢ |58 022 o106 1845
8 | FscP | 22| 0 | o |20 228| ¢ | 736 | 147 | o650 2139
6 |esce | 22| o | o |-20)225| ¢ |683| 147 | oss0 41312
% | FiT | 22| 01 02 | -22] 229 | € | 730 | 238 | 0650 2251
T | FscP | 22 | 40| o | 00 250 | o0 | 607 | 148 | 0600 3823
72 | FsE | 22| a0 | o | 10| 250 o0 |92 128 | os00 545.2
73 | ese | 22| a0 o | 10| 2s0| o |ss2| 121 | os00 5464
7@ | 1em | 22 | 120 o | 60| 250 | © |a13 | 022 | o000 252.9
35 | wew | 22 | 120 o | s0l2s0| o |ess | 022 | o000 225
% | FscP | 22 | 120 o | 68| 250 | © |08 | 148 | 0600 3882
7 | Fse | 22 | mo| o | 68| 28| o0 |90 | 128 | o600 5483
1w | ese | 22 1m0l o | e8|za8| p |ses| 122 | o600 549-8
7 | wem | 25 | 0 | 0 | 40| 260 | o0 | 631 | 021 | o100 217
20 |wem | 25 | o | o |-a0j20] o |82} 021 | a0 215
8t | FscP | 25 | 0 | 0 | -a0| 260 | © |28 | 128 | o600 2658
82 lesce | 26 | o | o |-a0|2s0| o |esa | 128 | o600 465.5

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

TABLE H-1 (Concluded)

DATA MATRIX

GPre-0323-%0




DATA PART/POINT 184/1

ORIGINAL PAGE I8

SERIES VIl - NASA DATA STUDY OF POOR QUALITY

IDENT. 8 FREQUENCY RANGE = § — 12000 Hz

THE SEGMENT START TIME WAS AT 22:11:82.000

BANOWIOTH = 13.3 M2

RECOARD LENGTH = 10.0 SECONDS

MACH ALPHA BETA RMO DELTA3 SYPASS WAT2 civv
0.8 -10 10 -3.0 10.6 0.0 7% -17
17814 = 6.0948 Py
R {a) Probes L3R2, L3R3
K ]
NORMALIZED
CROSS - CORRELATION I R N T
. 7,382 9LIR3 = 3801 (KPu)Z, 0080 (Pg1a)2 [T R b e S
COEFFICIENT ; cf;_m LaR3 (7 = 00 = 3722 (KPu2, 00783 (Ps1a)2 i
gy 1) - . —
(r=0
Ogy {r=20) 2 ‘
La ] H
A L on i P
0.0 Hf¥ Wik A o UAmen Aeeman o
e e e e ]
{' j i SN OO VOO WO N
00 010 020 030 040 080 080 070 080 080 .100
LAG TIME ( SECONDS}
. {b) Probes L3R2, L3RS
] i ; i o
e . —— e
................. ; cand fd ; b H
NORMALIZED 4 ; : ' :
: $ . - e .H.!... ey o bi- :. -
CROSS~CORRELATION — . e —————— e
COEFFICIENT 2 i 4302 7LIR8 * '."°°€"‘"!" i 1,;.5,2' - B i
od Oz;.g L3RS (7= 0) = 1084 (KPg)2 00228 (PSIAJR i e bbbl R
- — — e : —— :
Ixy(re0) A ke i
bl 1 ot/ LI
L |
- ' NS UVRINEN NP SR NI N admd
e VR SRS S I e e |
-4 : i ' ! ;
000 010 420 030 040 080 080 070 080 090 100
LAG TIME [ SECONDS)
FIGURE H-1

Mg = 0.6

CROSS-CORRELATION FUNCTIONS
a=—=10 [8=10 WAT2=:97.2%



SERIES VIl - NASA DATA STUDY

DATA PART/POINT 184/1 IDENT. 8 FREQUENCY RANGE = 6.-12000 M2
THE SEGMENT START TIME WAS AT 22:11:82.000

BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA SETA RHO OELTA3 BYPASS WAT2 civy
0.6 -10 10 ~3.0 108 0.0 22.2% -7
1P81A © 0.0942 kP2
s {c) Probes L3R3, L3RS
; RN
.
NORMALIZED
CROSS~CORRELATION
COEFFICIENT 4
ordi fo b b
i i S ; -
a‘:’ :on 2 _qzalz aL3m ~ 3991 (kP02 0084 (PSIAIZ : : t """
A 1 °CaR3 LInsir= O = 1122(xPeid, o038 PIAI® | . o G 1
; Sy S T S N R N : b

".000 a10 020 030 040 080 080 070 080

LAG TIME  { SECONDS)

FIGURE H-1 (Continued)

CROSS-CORRELATION FUNCTIONS
Mog=06 a=—10 S =10 WAT2=97.2%

T ————— R R T e T fnsvel Shance Sl fie




S, 55 R T SN L 0 e Nk K B e e s o s s B B A

|
A
ORIGINAL PAGE IS |
FLIGHT - NASA DATA STUDY
. OF POOR QUALITY |
. 1
B DATA FUGHT/RUN 421/10 IDENT. 7 FREQUENCY RANGE = 4 — 2000 Hz 1
THE SEGMENT START TIME WAS AT 21:09:24.580 |
BANDWIDTH s 4.0 Hz RECORD LENGTH = 1.0 SECONDS l
MACH ALPHA BETA ALT RHO DELTA3 8YPASS WAT2 cIvv |
0.69 -85 108 12143(39840) 0.6 10.5 0.0 101.2% -8.513 4
1 psia = 6.8948 KPa
e (a) Probes = L8R3, L8R6 |
.622 r : .
98R3 9L8Re = 5331 (KPa)2, 0112 (PSIAI? |
| 928R2 x L8RE I = 0) *=01431 (KP2)?~000301 (PSIA)2 t
L}
S T AT S T —
2 1 ' RS
(A’tz)RMS x 10 4 e '\ 3
! T 4 oo
0.00 11 = e bt |
(kPa?) ; Lo d | f
4ll‘ d ,. ]‘
—-311 = = = v |
| |
| )
-622 -
0.00 010 020 030 040 050 g
.‘:.) Lag Time (Seconds) 5
g |
e (b) _Probes = L8RS, L8R3 | |
! 91 an8 9 gr3 = 5331 (XPaZ 0112 (PSiA) , !
} 9{3R6 x LBR3 (7 = 0) = 01431 (KPa)2. 000301 (PSIA)2 |
5 311 +— | |
| ‘
0.00 + X s
(kPa?) o ’ i
4 i : |
T e e e e i i e it ] I
|
? [ |
i |
-.622 ' |
0.00 -.010 -.020 -.030 -.040 -.050 )
Lag Time (Seconds) ‘
—— {
FIGURE H-2 |
3 CROSS-CORRELATION FUNCTIONS FOR

Mo =.69, a«=-85 =105 WAT2=101.2%
10



e e e e

: FLIGHT - NASA DATA STUDY ORIGINAL PAGE IS
OF POOR QUALITY
o DATA FLIGHT/RUN 421/10 IDENT. 7 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 21:09:24.580
SBANDWIDTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT RHO OELTAl BYPASS WAT2 ciw

0.68 -8.85 108 12143 (39840) 0.8 10.8 0.0 101.2% -8.513

1 psia = 6.8948 KPa

(c) Probes = L8R2, L8R3

1.188
dLuz 9 8R3 " 25 (K'l)z .00542 (PSIAD’
2% L8R3 (7 = O) = 00828 (KPa)Z, 002087 (PSIA)?
2 . 599 .W"‘"_ s R T T S ey SRS
2 0.00 '*“;M T T '_-:-""‘“M.\q.t fod '.-""-'"“"’-""-ﬁ_;-_-.-/\.‘.“f,*:-\:f"&:." ’ !
(kPa“) o |
B |
|
-1.198 [
0.00 .010 .029 .030 .040 .050
O Lag Time (Seconds)
(d) Probes = L8R3,
1.198 )_Pro Lang :
| 918R3 9L8R2 * 2576 (KPa)2, 00842 (PSIA) g
. | 9{3R3 x L8R2 (T = 0) = 09826 (Kh)z 002067 (PS1A)2 ;‘

2 .589 ¢ — {
i |
0.00 ' - .--.,‘h,','.‘.'-..'. - e i e T I = _1'.", ey Ay
(kPa?) | - TS
1 .
| |
-.589 ¢ - ~ —— - — |
| ‘
1 .
| |

-1,198

0.00 -.010 -.020 -.030 -.040 -.080

Lag Time (Seconds)

FIGURE H-2 (Continued)

O CROSS-CORRELATION FUNCTIONS FOR
Mo =.69, a=-85 J=105 WAT2=101.2%

11




FLIGHT -

. DATA FUGHT/RUN 421/10  IDENT. 7

NASA DATA STUDY ORIGINAL PAGE IS
OF POOR QUALITY
FREQUENCY RANGE = 4 — 2000 Hz ¢

THE SEGMENT START TIME WAS AT 21:09:24.580

BANDWIDTH = 4.0 Hz

MACH ALPHA BETA ALT
069 ____-as 10.8

1 psia = 6.8948 KPa

RECORD LENGTH = 1.0 SECONDS

RHO DELTA3 BYPASS WAT2 civv
12143 (39840) 0.8 108 0.0 101.2% -8.513

(e) _Probes = L8R2, L8R6

28.92
9. 8R29L8RE " -1819 (Kh)z. ,00383 (PSIA)2
923R2x L8Ra (7 = 0) =.008098 (KP2)2, 000170 (PSIA)2
] 1846 | — —— - — - o ———
3
=N doo
N 3 iv (A SR P finiti RRR L - g
0.00 ""TWV“‘—L ‘*"‘,‘\*r"r‘, T """.“vj"—f, AR TR -‘—*.-.TM. %
(kp'z’ ‘l“.‘. }‘...“! wu | ot | '.:';\‘.1' ..‘,",..2’“'_;‘-/.,.',:',." o o gy
-
1i
-14.46 1 = e 2
!
|
-28.93 .
0.00 .010 .020_ .030 .040 .050
D Lag Time (Seconds)
(f) Probes = L8RS, LR2 _
28.93
9) 3Rg 9L .gR2 = -1819 (XP21Z, 00283 (PSIA)2 IR H
i 9386 x L8R2 (7 = 0) = 008098 (KPa)2, 000170 (PSiA)2
14,46 + —- ——
(8P 2 x 193 '
: ! =y it A ' o o 't .“’,\' “.“ YAl by
0.00 frattir 7 Aot erre R — it e e e T
(kPa?) 1R idid e ik {0
1..‘1 o |
ik a
-1448 +—— ———— ———————— —_ -
r
| |
-28.93 ~— f
0.00 -.010 -.020 -.030 -.040 -.050

Lag Time (Seconds)

FIGURE H-2 (Concluded) :
CROSS-CORRELATION FUNCTIONS FOR

12

Mg =.69, a=-85 =105 WAT2=101.2%

e LIRERCST £ 7 -



ittt — bl b i ] el me———————— Al 0 o Tl el i N
SERIES VIl - NASA DATA STUDY
DATA PART/POINT 187/8  IDENT. 18 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 20:08:47.000
BANDWIDTH = 12.2 He RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civv
0.9 -10 10 -3.0 10.8 0.0 106.3% -8.0
1PSIA = 6.8948 kPa »
(a) Probes L3R2, L3R
8 . - - .
....... el {58 1 I8 A EEEETE 1 | i
..... o I. = WL U A - : Y LG | #E
N : : : : f
NORMALIZED S ” ba + foe T o H e “T ..... i
CROSS= CORRELATION [~ | s L N S R LT YT
| ! | | | |
COEFFICIENT 4 ! T o :
o} 41 ..... e e e e e N - s i T
Oxy (1) 1 | ] ] S | [ I
ny (720) L1 oL 3R2 9 3Ra = 1.478 (kP2 0311 (PsIA)2 JotEr 50 5 R
4 1 9{3R2 L3R3 (7= 0 = 1418 (KPwZ, 0208 PSIAIZ et
: : ! e st
R ) =1 i e
00 -g.“—' A e et : :
. T . $ i .} ’. ! . , ‘ I c' ‘
_ B ] ; loddoicd B N I DA N BV
-2 \ - - .
{ ) il s | | e A .
| | 1 | | 9 | | :
il T ] . | 5 5 R | i i
4 1 | ! |
"000 010 020 030 040 050 080 070 080 090 .100
LAG TIME  ( SECONDS)
i (b) Probes L3R2, L3RS
! - + oy ! $as S B | 4 | + { S
. . “ B e . { - boome mepw . 1
4 —_—
NORMALIZED | B T T Y e G B A L O s DO U I L e S e i
cROSS=CORRELATION [} lrl oo ool 2068 kP, 12, 0080 (PSIAN? i ! ‘,
COEFFICIENT 2 1 73n2 Lans 7+ 0 = 0364 (kPa) 000768 (PSIAIZ | .
LS L : !
Iay (7} !“ H
ey (72 0) 0.0 4
-2 -
] ST T—— . It l} o ‘ ol e -ed
1 L
t $om + | poie b feri@rsd: s@arel 3
-4
000 010 020 030 040 050 060 070 080 090 100 |
LAG TIME  (SECONDS )
FIGURE H-3

CROSS ~CORRELATION FUNCTIONS FOR

a= =10,

3 =10,

WAT2 = 106.3%

13



SERIES VIl - NASA DATA STUDY

FREGQUENCY RANGE = 8-12000 Mz

DATA PART/POINT 187/8 IDENT. 18

THE SEGMENT START TIME WAS AT 20:08:47.000
RECORO LENUTH = 10.0 SECONDS

100

BANDWIDTH = 12.2 Mz
MACH ALPHA 8LTA RHO DELTA3 BYPASS WAT2 civv
os —10 10 -390 10.8 0.0 106.3% -5.0
1PSIA = 6.0948 kPy
.0 {c) Probes L3R3, L3RS
NORMALIZED 3
CROSS~CORRELATION  bodeododod b L p L L Lo
COEFFICIENT . i e PUTE SURIIDY SUUNIIR AEOIIN UOFIRNE TUUCTUUN IUURATOR UPUTORY SUUE-NTRE SUUPRE SUNPURIIE FRo .
ST I L A A O IO
oyylr=00 & o
";7333 o3RG = 1.260 (KPa)2, 0263 psias2 | L b ot
..... 43R3 L3R5 !7 = 0 = 8634 (kPa)2, 0182 (P5IA)2
2 — |
3
N | !
A RN |
00 v' M it ﬂ\f“v‘i"VJ AmPghpi W'A Vﬁif APhpApte
LA R . ’ ‘ ;
-2 ;
-t b
000 010 020 030 040 050 060 070 080 090
LAG TIME {SECONDS) §

FIGURE H-3 (Continued)

CROSS ~-CORRELATION FUNCTIONS FOR
Mg =09, «a=-—10, (=10, WAT2 = 106.3%

14
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FLIGHT - NASA DATA STUDY

ORIGINAL PAGE IS
OF POOR QUALITY
DATA FUGHT/RUN 421/%4 IDENT. 19  FREQUENCY RANGE * 4 — 2000 Wz
THE SEGMENT START TIME WAS AT 21:18:07.140
BANDWIDTH * 4.0 Mz RECOAD LENGTH + 1.0 SECONDS
MACH ALPHA oeTa ALT RHO DELTA3 BYPASS WAT2 cvv
094 -89 102 13402(43870) 1.0 108 0.0 107.1% —8.000

e —— —_—— y - —— e a—

1 psia = 6.8948 KPa

(a) _Probes = L1R2, L1R3

2.50
oL 1291 1A2 = 4062 (KPa)Z O0RSA (PSIAYY
1R2x L1R3 (7 = 0) = 1580 (KPa)2, ,00326 (PSIA)
; 187 f— e e
(A’!Q’RMS X 10‘ d
p 833 R
(kPa?) { |
VI‘ 4 A '.\--‘lh W, A ﬂ’- I
T My o W FrosGIn Y
0,00 — g T DT m‘*
|
n
| |
-.833 - '
0.00 .010 .020 .030 .040 .050
Lag Time (Seconds)
3% (b) _Probes = L1R3, L1R2
| |
‘ 9 1RI9L1R2 * 4062 (KPai? co@s4 PsIAi? {
1.67 »——o v€1R3 x L1R2 (7 = 0) = 1850 (XPa)2, 00326 (PSIA)2 —_—
(”tz)znms X 10' I ‘
|
P AT RS e e T A S }
n
(kPa?) '
0,00 PN p s e NPT T e
i ;
| l
: :
-.833
0.00 -.010 -.020 -.030 -.040 -.050

Lag Time (Seconds)

FIGURE H-4

CROSS-CORRELATION FUNCTIONS FOR
Mo=.94, a=-89, =102, WAT2=107.1%




P ———————

FLIGHT - NASA DATA STUDY ORIGINAL PAGE 18
; OF POOR QU
0 OATA FLIGHT/RUN 421/14 IDENT. 19 FREQUENCY RANGE « 4 — 2000 Nz
THE SEGMENT START TIME WAS AT 21:16:07.140
SANDWIDTH = 4.0 M2 AECORD LENGTH = 1.0 SECONOS
MACH ALPHA BETA ALT L L} OELTA] BYPASS WAT2 civwv
094 -89 102 13402 (43970) 1.0 10.8 0.0 107.1% -8.000

1 psia = 6.8948 KPa

- R

(¢) _Probes = L1R2, L1RS

1.27 =y
0112010 * 5339 (KPaZ, 0112 PSIAR
ck,“ x L1Ag (7= 0) = 07212 (KPa)Z, 001817 (PSIA)2
.“9 7-_ ——————  ——— > — - - . - - - - - - .
2 1 !
425 ¢ B T il o !
ljl e A - o / :
(kPa?) B s P A Y
]'.‘. ‘ 7 i - i
Q00 e ol |
! l
|
-4
250.00 .010 .020 .030 .040 .050
&(} Lag Time (Seconds)
(d) Probes = LIRS, L1R2
1.27 7 g
| |
{ CIRT.T) OL,az = 5339 1K’l’2 0112 !’Sl‘lz s '
349 - ICIR6 « LIR2 (7= 0) = 07212 (KP2)?, 001517 PSIAIR . . . |
] |
2 1
(APtQ)RMs x 1C
425 - :
' i 1, -’. .."'. -~...‘ ok 5 ,.'. - "' |
O'oo - -8 - - '.:. -
i
- 425
0.00 -.010 -.020 -.030 -.040 -.080

Lag Time (Seconcs)

FIGURE H-4 (Continued)
O CROSS-CORRELATION FUNCTIONS FOR
Mg =.94, a=-89, /=102, WAT2=107.1%

16




. FLIGHT - NASA DATA STUDY
0 DATA FUGHT/RUN 421/14 IDENT. 19 FREQUENCY RANGE * 4 — 2000 M2
THE SEGMENT START TIME WAS AT 21:16:07.140
. SANOWIOTH s 4.0 Mz RECOAD LENGTH = 1.0 SECONDS
MACH ALPHA SETA ALT RO OELTAZ 8YPASS WAT2
0%¢  -a9 102 1340243970) 10 108 0.0 071%

1 psia = 6.8948 KPa

(e) Probes = L1R3, L1R6

1.09
TLIRa oL 1Re = 5091 (KPaiT 0107 (PSIAIZ b
93R3 x L1R8 (7 = 0) =.09061 ixPa)2, 001906 (PSIA)2 5
38— e e e
2 : |
‘A"z,RMS x 10 |
| . |
364 e Y £ S T———
]n' | A T vt A gt . 1y |
o | / Al - L W ST b 4 it
‘k'.z’ '.' “" ’x"‘“‘ 4 ‘1""."': .‘." ..‘."'ll ",.ﬁ .,.'c ' v ,". - "" ,.‘.,“ .1
' l‘ / .‘ ) '-." i ‘(‘ "_'-' Ny I ‘
0.00 e A i
!
-.364
0.00 .010 .020 .030 .040 .080
() Lag Time (Seconds)
(f)  Probes = L1R6, L1R
1.09 1 —
! 9L1mg TLIAD = 5091 (KPy2 9107 PSial? '
58188« L1R] (7 * 0) = 09061 (KPiZ, 001208 (PSIAI2
728 $——— — e
(4P, ) g x 10
364 - - AT ey e
k. n B8 Y2 " Nt (1Y ™ .M . o’
(kPad) PRI ol W AT T e A
[ ol | By _".‘,‘!,I N """' p° o 2SS VL
0.00 1 — e
‘ J
-.364
0.00 -.G10 -.020 ~.030 -.040 -.080
Lag Time (Seconds)

FIGURE H-4 (Concluded)
O CROSSCORRELATION FUNCTIONS FOR
Mg=.94, «=-89, 3=102, WAT2=107.1%

ciw
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SERIES ViIl - NASA DATA STUDY

DATA PART/POINT 2060/S IDENT. 43 FREQUENCY RANGE = 6-12000 Mz
THE SEGMENT START TIME WAS AT 03:30:06.000

BANDWIDTH » 12.2 Ha RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civw
1.8 Y 0 -2.0 138 0.0 96.9% -12.0
1PSIA = 6.8948 kP2
# (a) Probes L6R2, L6R3
NORMALIZED . : 1
= fodeddid ot L L
CROSS= CORRELATION : : i -
i |
COEFFICIENT . : ; M ! i
: 1 ' ! 1
£ : SERIA 2 e O L WA W | : b
Iy (7) ! i i ! T ] S i it
Ogy ir=0) | | ] |
e o ww) "L8RZ 7L6R2 = 1374 (kPai2, 0029 (PSIA)Z " 5 i g oy M A0 5 B
I o(6R2 LeR3 (7 =01 =.1280 (KPai, c0289 PsIA) | | | ! R ——
1] ! H l 1 ‘ H :
. T !
00 .
ot T E TS TR | B0
1 1 1
R | i
= o oo
1 i 1*-: H * Eadid ¢
: ! T | l
(59 a il YRS EEE {
- 000 010 020 030 040 050 060 070 080 090 .100
LAG TIME ( SECONDS)
4 (b! - obes L6R2, L6R6
b id Pl ' ' Liy |
NORMALIZED A — 11 -
o . | | B 1N U A ViorsL; SRR S ) i A5 PSS B RIS R0 . S B S 19 N, S
CROSS=CORRELATION - ! ey 1 ' t |
COEFFICIENT 2l “4 01 om2 o eng = 0008 (KPZ, 0003 (PRIAR + et b fcd s |
ny (1) 7(6R2 Lene (7= = 0135 (KPa)2 000283 (PSIA)2 | NED ' |
xy ‘ l ~ 1 ‘ . . SRR L 3 .y T el 1
Ty (720 I |

0.0 1

- ST (355 S8 R I RS B o R i
-2 |
e o, L e ) | R
il
I i ) 9 K0 U A
- L t !
000 010 050 080 070 080 090 .100

LAG TIMZ | SECONDS)
FIGURE H-5

CROSS-CORRELATION FUNCTIONS FOR
0 Mo=16 a=-—4, (=0, WAT2=96.9%
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SERIES VIll - NASA DATA STUDY
DATA PART/POINT 208/8 IDENT. 43 FREQUENCY RANGE = 8-12000 Hz
THE SEGMENT START TIME WAS AT 03:30:06.000
BANDWIOTH = 12.2 Mz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA . RHO DELTA3 8YPASS WAT2 civw
18 —4 ] -20 138 0.0 96.9% -12.0
1PSIA = 6.8948 kPy
3 (c) Probes L6R3, LER6
NORMALIZED . ’ — . - l il : ! 1
oS T S IR0ERREE0E SR | T ! | A ' T
ESRPMSENT . T2 R e |
Iy 1) o L8R3 7L5RE * 0516 (KPaI, oort a2 T it !
Ty T 0) Tl odems ._...(r-m-ommhﬂ..mwsml T -
—-'"’, I M =5 e e ot
0.0 |t ?—"qf 1
TR ' ...; = M W MWMM - J
: | ESUN PR IH 000 By P T SRR TN
-2 r - i :
= S iv-...‘L_ ‘ - PRNTPINE - g - ek |
: s T | doobos it 1 } }
%00 010 020 030 040 00 060 a70 080 090 .100)
LAG TIME [ SECONDS) 3
FIGURE H-5 (Continued)
CROSS—CORRELATION FUNCTIONS FOR
Mo = 1.6. a= -41 3 » 0! WATZ s 98.9%
19

OIS T T e | A g e e el m— ) ———)

~F -8 % i wil .




3 FLIGHT - NASA DATA STUDY ORIGINAL PAGE IB
OF POOR QU
DATA FUGHT/RUN 414/2 IDENT. 44  FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 20:16:46.820
BSANDWIOTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2 civw
1.57 -3.8 0.8 17187 (58290) -2.3 13.7 0.0 89.3% -20.60

1 psia = 6.8948 KPa

(a) Probes = L6R2, L6R3

1118 |
OL6R2 I L8R = -2034 (KPa)?, .00428 (PSIAI2 |
T e 025R2 x LER3 (7= 0) =.07521 (KPa)2, .001582 (PSIAIZ
(&P )2 ¢ x 10!
t2'RMS X
|
589 *
(kl’azi I
i :
.294 |
| 1
|
0.00
0.00 .010 .020 .030 .040 .050 !
Lag Time (Seconds)
1.18 (b) Probes = L6R3, L6R2
9 6R3 aLégzr;h.ﬁO:M-tKPl)z, iOﬂl?B (P;I;)z
. 884 4 5¢5a3x LeR2 (7 = 0) = 07521 (kP2)2, 001582 (PsiAl?
.589 *
(kPa?)
294
0.00
0.00 -.010 -.020 -.030 -.040 ~.050

Lag Time (Seconds)

FIGURE H-6
CROSS-CORRELATION FUNCTIONS FOR
Mg =157, a=-36, =06 WAT2=89.3%

20




. FLIGHT - NASA DATA STUDY

DATA FUGHT/RUN 414/2 IDENT. 44 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 20:16:46.820

BANDWIDTH = 4.0 H2 RECORD LENGTH = 1.0 SECONDS
ALPHA BETA ALT RHO DELTA3 PYPASS WAT2 civw
-3.8 0.8 17187 (858290) -23 13.7 0.0 89.3% -20.60

1 psia = 6.8948 KPa

(c) Probes = L6R2, L6R6

J13 1
T—— 5 ot {
9L8R2 9L6RE = -2328 (KPa)2, .00490 (PSIA)Z. ;
- 2 e 4 gfgl_nzxunc. (= 0) =.04806 (KPa)2, 001011 (PSIAIZ |
: |
2 |
T 44 5
357 T-“.*‘,%‘*~~~.‘rw:ﬁf‘nn’-.':.r,‘_‘r;-‘ e e l
(kpad LR B AW TR TR
' Y ] '~...'- . ‘.; i !
78 e -
0.00 -
0.00 .010 .020 .030 .040 .050
Lag Time (Seconds)
(d) Probes = L6R6, LBR2
713 ’ 1
, L - ) '
f 9L6Re YLGR2 * 2328 (KPaIZ, 00490 (PsIA)? l
, 1 538 | o586 « LER2 (7 = O) = 04806 (KP3)2. 001011 (PSIA)2 '
|
(kPa2) LA S S T LYY BB P _—
i { { ' Oy J i “ |
| A ‘AI ' ;
178 =
|
0.00 !
0.00 -.010 -.020 -.030 -.040 -.080

Lag Time (Seconds)

FIGURE H-6 (Continued)

CROSS-CORRELATION FUNCTIONS FOR
Mo=157, a=-3.6 3=06 WAT2=89.3%
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FLIGHT - NASA DATA STUDY ORIGINAL PAGE I3

' OF POOR QU

DATA PLIGHT/RUN 414/2 IDENT. 44 FREQUENCY RANGE * 4 — 2000 H2

THE SEGMENT START TIME WAS AT 20:16:48.820

BANOWIDTH = 4.0 Hz AECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2 civv
1.57 -3.8 0.¢ 17187 (56290) -2.3 13.7 0.0 89.3% -20.80

1 psia = 6.8948 KPa

(e) Probes = L6R3, L6R6

.670 |
9L6R3 LgRa * 2629 (KPx)?, 00853 (PSIA)2 |
ofsRa x LeRs 7 = 0) = 03985 (KPa)2, 000832 (PSIAI2

503 -

(8P, )2 e x 10" . '
t2' AMS X '
" \
By ] N ! '
335 [ R ..’-,""" b s 4
(kp’z’ { i "‘!‘“‘ ..ll'l .; ”‘ '
i" | ",' I 1 '
l ’ |
168 ‘ : ' , {
|
0.00 ~
O.QO .010 .020 .030 .040 .050
Lag Time (Seconds)
" (f)  Probes =
670 - (f) robes = L6R6, LER3
| 1.6R6 ULER3 * -2629 (KPa)2, 00853 (PSIA)2
9L5RE x LER3 (T = 0) = 03855 (KPa)2, 000832 (PSIA)2
503 °*
2 1
-335 B '.‘ ; : ! : ]
(kPa?) A TR P S R R i
168
0.00
0.00 -.010 -.020 -.030 -.040 -.050

Lag Time (Seconds)

FIGURE H-6 (Concluded)
CROSS-CORRELATION FUNCTIONS FOR
Mo =157, a=-3.6, $=0.6, WAT2=89.3%



SERIES VIll - NASA DATA STUDY

DATA PART/POINT 249/8 IDENT. 60 FREQUENCY RANGE » 6-12000 Mz
THE SEGMENT START TIME WAS AT 06:18:89.000

SANDWIDTH & 12.2 Mz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civw
22 -2 0 -4.0 28.0 0774(1200)  68.0% -28.0
1PSIA = 6.8948 kPy
id (a) Probes L8R2, LBR3
11 1 = i 1
3 4 | ] .; --{, e 501 90 o8 L.
4 S d
NORMALIZED o e I Eet 0825 O
CROSS— CORRELATION : f
i 4+ ‘ 4 - i frers ].. L ;
COEFFICIENT 8 i -
Oy i)
a"(r-m .

.000 010 020 030 040 080 060 070 .080 090 100
LAG TIME  (SECONDS)

(b) Probes L8R2, L8RS

W | i | (I FR T . | . H | -
s A : ! .
T I S e et U . S W
|
| o v B e o e 8
s {

~onmuuo\ | 3 2 | |
| ! Pttt s gR2 TLERS ° 1126 (KPR)S 0024 (PSIA)E T Tt |
CROSS~CORRELATION !‘2 1

1 T ‘Camz Lemsire0= 0812 (KPaiZ, 00129 (PSIAIZ | | }
COEFFICIENT 2 = - ‘ ‘
LR } | O Sl W IO T O 0 B |
i1 | i
oy (1) . ' ' '
—’“"-o' f oeetl | B S 7».“: P boeen e ? e a.mq | oo . . |
- nd > - :
g T VIS T AT :
= . .
k } W SN 1 : poeeey ‘ {
“l | ? i ¥ 1. ! ll . } 4 § NS |
‘000 010 020 030 040 080 060 070 080 090 100
LAG TIME  (SECONDS)
-) FIGURE H-7
CROSS —~CORRELATION FUNCTIONS FOR
Mo=22, a=-=2 [(3=0, WAT2=650%
23
PR | - e e G N ot _ _smad oo 3 el aswell T

o S 3



{0

SERIES VIIl. - NASA DATA STUDY

DATA PART/POINT 249/8  IDENT. 80 FREQUENCY RANGE = §-12000 Hz
THE SEGMENT START TIME WAS AT 06:16:59.000
{ANOWIOTH = 12.2 Mz RECORD IFNGTH = 10.0 SECONDS

MACH ALPHA BETA AHO DELTA3 BYPASS WAT2 civwv
22 —2 ° —-4.0 280 0774 (120.0) 65.0% -28.0

1PSIA = 6.0948 kPs

(c) Probes LSR3, L8RS

1.0 .
i ] |
{ 1 | { ] | |
e s S S | 'r_; N &- e e o |
NORMALIZED 3 : 1 ; ' S t T ! 1
\I o e I.. I it S . } e | bl
2 CROSS ~CORRELATION - —_— —_— - —
3 L S 4 il e ' S T p e o | S SR W b
COEFFICIENT o i i |
o [ I 5 5 it é 1] |
Tay (70 | 0 g = B ! !
- 4 * Pttt o gmgoigmg e 189 ud, 0032 AR T I ot =t
s LA T 9%r3 Lams i *U. 1299 (KPa)2, 00273 (PSIAIR | | | s |
| 1 | | | | | | | ' |
' '
t | |
i1
|
010 020 030 040 060 080 070 080 090 100

LAG TIME (SECONDS)

FIGURE H-7 (Continued)

CROSS —CORRELATION FUNCTIONS FOR
Mo=22, a=-=2 (=0, WAT2=65.0%
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FSCP - NASA DATA STUDY

DATA PART/POINT 2388/2 IDENT 63 FREQUENCY RANGE = 4. 2024 Mz
THE SEGMENT START TIME WAS AT 01:29:18.000

BANOWIDTH = 7.9 Hx RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA AHO DELTA3 8YPASS WAT2 civw
22 -2 0 -4.0 250 0778 (120.1) 82.3% -28.0
1PSIA = 6.80948 kP2
(a) Probes L1R2, L1R3
0 s ‘ mams
ot |4 '"t" 13! ! ; i
...... H - b bk [0 19m 3 SIS 6. R D0 156 RN O AR L. =5 1% e 1 Sidond
: e e T
NORMALIZED 0 R R 0 O O L I
i i & i i
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SO T G O U5 SR WU R o R : + } | ¢ |
COEFFICIENT 8 . : : _—
..... foor i et ST B l., b f. S S ! i e e
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SR 53 EWEE RS S P TR T R I o
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| sooee) i + . '
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b . I L LT Saas o ' i | | t -
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]
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Tay (T *0) A
v 7
RAve
000 020 040 060 080 . .100 120 140 160 180 200

LAG TIME [(SECONDS'

FIGURE H-8

CROSS—CORRELATION FUNCTIONS FOP
Mg=22, a==2 (=0, WAT2=623%
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FSCP - NASA DATA STUDY

DATA PART/POINT 388/2 IDENT. 83 FREQUENCY RANGE =4 - 2024 Hz
THE SEGMENT START TIME WAS AT 01:29:18.000
BANODWIDTH = 7.9 Mz RECORD LENGTH = 13.0 SECONDS

S

S e e o

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civw
22 -2 o -40 280 0778 (120.1) 62.3% -28.0
1PSIA = 6.8948 kPy
4 (c) Probes L1R3, L1R6
f ] g | ‘ ,
Pt & ‘ = dsd | {. o e T e S
I it 2
T ! 3 N | W EE
NORMALIZED LIS T O R Y SR O o o M VL N AT LR WS ' O | ! |
S P ! | | ’ I
CROSS = CORRELATION N  B-— TR B T R |
+ i 1
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(] \ gt =l g ypg oy 1ag + 0467 (KPR 0010 PSIAR | i I |
fay 0 L ‘N\ = T (re0le mmxml 000181 mm’ |
Ty (re0) 1' | i i e o o 3 u.. -— { |
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FIGURE H-8 (Continued)

CROSS—CORRELATION FUNCTIONS FOR
Mg =22 a=-=2 (=0, WAT2=62.3%




Pt cr—b—————

O

1 | -y \ R | I
& - l i l | b L . z l .  —-—_—
FSE - NASA DATA STUDY
DATA PART/POINT 8543/4 IDENT. o8 FREQUENCY RANGE = 4- 2024 M2
THE SEGMENT START TIME WAS AT 23:12:07.000
BANDWIOTH = 7.9 M2 RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA RHO DELTA BYPASS WAT2 civwv
22 -2 [ -40 24 0223(34.5)  80.8% -2%.0
1 PSIA = 6.8948 kPy
u (a) Probes L8BR2, L8R3
| i ._'_0“_ ! { 1
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FIGURE H-9

CROSS—CORRELATION FUNCTIONS FOR
Mg=22 a=-=2, (=0, WAT2=60.5%
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FSE - NASA DATA STUDY

DATA PART/POINT 843/4  IDENT. 88 FREQUENCY RANGE * 42024 M2
THE SEGMENT START TIME WAS AT 23:12:07.000

BANDWIDTH = 7.9 M2 RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA RNO DELTA3 BYPASS WAT2 civw
-2 0 -4.0 248 0223 (34.85) 60.5% -28.0
22
1PSIA = §.0948 ke
10 (c) Probes L8R3, LBRS
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FIGURE H-9 (Continued)
CROSS—CORRELATION FUNCTIONS FOR
Mg =22 a==2 [3=0, WAT2=60.5%




S . 2 S O PO 200 0 8y 00 0 i o s i o B e T

O SERIES VIIl - NASA DATA STUDY
DATA PART/POINT 184/7 IDENT. 88 FREQUENCY RANGE * 6-12000 M2
THE SEGMENT START TIME WAS AT 20:22:12.000
BANOWIDTH = 12.2 Ha RECOAD LENGTH « 10.0 SECONDS
MACM ALPHA BETA ANO DELTA3 SYPASS WAT2 civv
13 ° ° -20 228 00 0.3% -280
1PSIA = 0.0048 ks
% (a) Probes L8R2, L8R3
t t t t 1t
H 1 | 1
" = g ! * Il 1 Wi Ll ' + -
NORMALIZED " s - o A I , - e } s aa I :
CAOSS = CORRELATION |t * 4 R S01 U 0L 0 [T . O T 5. P SN O D ; BRI
. | ! i y 25 | ) !
CORFFICIENT v ] e O I G |
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000 010 020 030 040 080 080 70 080 090 1001
LAG TIME [ SECONDS !
" (b) Probes L8R2, L8RS
| | 1 1 I | \
ponentsoriesedd .,.7.......7 + | PO | r.. W | SR 4 { + S Rserid :
| || |
...;....+..,,.§... 4 | PG T , T 4
NORMALIZED 44 - —_—
CROSS=CORRELATION | | .~ 177 LIRZ 7LaRg * 2638 (kPai? 0085 (p81A)d =
} s 0 2 2
COEFFICIENT 2' Lo cosodcpbinang TCORD LORGIT ©0)S 0430 (KPUT. 000883 (PRIAY
oy ) . 59 0 g i 9 o 2 TS S A T ol
Tay 1o Gl 3 | W ! ] | { l
" , A,
L . | i v
|
T R L +
-3 ;
!
Lol - !
-4
000 010 020 230 o0 080 060 070 080 080 100

LAG TIME | SECONDS)

FIGURE H-10

CROSS — CORRELATION FUNCTIONS FOR
Mo=22 a=0 (=0, WAT2=69.3%
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SERIES VIIl - NASA DATA STUDY

DATA PART/POINT 184/7  IDENT. 88  FREQUENCY RANGE * 612000 Mt
THE SEGMENT START TIME WAS AT 20:2212.000
BANDWIOTH = 12.2 M2 RECORD LENGTM = 10.0 SECONDS H |
MACH ALPHA BETA AHO DELTA BYPASS WAT2 civv
22 [ ] -20 228 00 69.3% -280
1P31A = 0.0948 kPa
2 (c) Probes L8R3, L8RS
| If .?..0. | ‘ LA WS R S TR AR I ....... ;
} L ; I S5 | }
K} :
NORMALIZED . | SR ST SO N—-— - IO T TR WIS W R IS W - |
| ¥ i) } {
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FIGURE H-10 (Continued)

CROSS — CORRELATION FUNCTIONS FOR
Mo =22, a=)p, 2=0, WAT2=69.3%



DATA PART/POINT 413/12

FSCP - NASA DATA STUDY

IDENT. 89 FREQUENCY RANGE * 4 - 2024 M2

THE SEGMENT START TIME WAS AT 22.34:18 000
BANDWIOTH » 7.9 M2

AECORD LENGTH = 13.0 SECONDS

MACH ALPHA 8ETA RHO DELTAS SYPASS WAT2 civwv
22 0 0 -20 228 00 0.3% ~280
1PSIA « 6.0948 kPy
(a) Probes L8R2, LBR3
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FIGURE H-11
CROSS—CORRELATION FUNCTIONS FOR
“) Mo=22, a=0, 8=0, WAT2 =68.3%
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RIGINAL PAGE IS
9 ALITY!

OF POOR QU
FSCP - NASA DATA STUDY

DATA PART/POINT 413/12 IDENT. 69 FREQUENCY RANGE = 4 — 2024 M2
THE SEGMENT START TIME WAS AT 22:34:18.000

BANDWIOTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civw

22 0 0 -20 228 0.0 €8.3% —28.0
1PSIA = 6.8948 kPa

(b) Probes L8R2, LBRS

"°k_i...{. ~ I L} } L.A...;; FENNETWED R AR

= ae g ETELA R + N wE NS ST SR N EE

- \j " | | k frsedonf e j LI
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FIGURE H-11 (Continued)

CROSS—CORRELATION FUNCTIONS FOR
Mo=22 «a=0, 3=C, WAT2=268.3%
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: FLIGHT - NASA DATA STUDY
ORIGINAL PAGE IS

OF POOR QU
DATA FUGHT/RUN 425/1 IDENT. 70 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 08:09:58.870
BANDWIDTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2 civw

221 0.1 0.2 16823 (§4210) -2.2 229 0.0 73.0% -25.000

1 psia = 6.8948 KPa

(a) Probes = L1R2, L1R3

A2 F
GL1R29L1R3 = 3.486 (KPa)2, 07232 (PSIA)2
2 -
OL1R2x L1R3 (T = 0) = 1.1908 (KPa)2, 02505 (PSIA)2 l
B0 = S o —~ i
\ |
2 A Cdie
(Aptz)nmsx 10! " 3 !
SEETEOREETE. S e - ——k U= A — e e =Y - = i |
0.00 PR A R A TS | s
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|
-060 t————— — e e - '
|
| )
-.120 f
0.00 .010 .020 .030 .040 .050 :
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|
(b) Probes=L1R3, L1R2 |
120 - : .
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FIGURE H-12

CROSS-CORRELATION FUNCTIONS FOR
Mg =221, «=0.1, 3=0.2, WAT2=73.0%
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i FLIGHT - NASA DATA STUDY ORIGINAL PAGE IS
@ OF POOR QUALITYI

DATA FUGHT/RUN 428/1 IDENT. 70 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 06:09:58.870

BANDWIOTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT RHO DELTAl BYPASS WAT2 civw

2 0.1 0.2 16823 (84210) -2.2 229 0.0 73.0% -25.000

1 psia = 6.8948 KPa

(c) Probes = L1R2, L1RS

.064 |
l 9L1R2 Ouns' 13‘0(":’2.‘..0470—25 (PSIA)2 5
1 o)Az x LIRS = 0) =>3085 (KPa)2=00643 (PSIAIZ __ |
ot
(8P, ) Zpyg x 10! |
0.00 ¢ : -
i
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|
-.032 »
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i
!
= -.064
J 0.00 010 .020 .030 .040 050
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064 (d) Probes = L1RS, L1R2
IL1RS 9L 1R2 * 3.340 (KPai2, 07025 iPSIA)2
2
255 ¢ LIRS x L1R2 (7 * 0) =72085 (KPa)2=00849 (PSIA)2
: ,
(4P Rms x 107!
0.00
(kPazi
-.032
—-.064
0.00 -.010 -.020 -.030 -.040 -.080
O Lag Time (Seconds)
FIGURE H-12 (Continued)

CROSS-CORRELATION FUNCTIONS FOR
Mg=221, a=0.1, =02, WAT2=73.0%
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ORIGINAL PAGE IS
: FLIGHT - NASA DATA STUDY OF POOR QUALITYi

DATA FUGHT/RUN 428/1 IDENT. 70 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 06:09:58.870

BANOWIDTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT AHO DELTA3 BYPASS WAT2 civwv

221 0.1 0.2 16523 (54210) -2.2 229 0.0 73.0% —25.000

1 psia = 6.8948 KPa

(e) Probes=L1R3, L1RS

085 — ]
b ¢_1n30L1R8 * 3115 (KPa)2, 06552 (PSIA)2 |
i 20)R3 x LIRS (7 = 0) = 4868 (KPa)2, 01024 (PSIAIZ !
IR P = !
2
(Aptz)RMs x10~! . .
(kPa?) y |
B I f
l
|
| |
—.055 |
0.00 .010 .020 .030 .040 .050
Lag Time (Seconds)
{fl  Probes=L1RS, L1R3
.085 s
o1R8 9L 1R = 3.116 (KPaiZ, 08552 (PSIAI2 ;
s¢1a5« L1873 (r = 0) = 4868 (xPa)2 01024 (PSIA12
.028
- -1
(APEZ)RMS x 10 | ‘ i
0.00 ¢+ e I
. (kPad) 1, |
|
-.028 ¢ 1
| |
~05%.00 -.010 -.020 -.030 -.040 -.050

Lag Time (Seconds)

FIGURE H-12 (Concluded)
CROSS-CORRELATION FUNCTIONS FOR

Mg=221, =01, 3=0.2, WAT2=73.0%

w
n




<

SERIES VIIl - NASA DATA STUDY

DATA PART/POINT 227/7 IDENT. 79 FREQUENCY RANGE = 6-12000 M2
THE SEGMENT START TIME WAS AT 20:27:47.000
BANDWIDTH = 12.2 Mz RECORD LENGTH » 10.0 SECONDS

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civw
28 0 0 -4.0 28.0 0774 (120.0) 63.1% —-8.0

1PSIA = 0.0048 kP
o (a) Probes  LSR2, L5R3

l i l ] | L
1 1% ™1 i 1 i I
Pl = { 1 w
NORMALIZED : l 1
T O U RO 0 A O N O O R I |
CROSS = CORRELATION 3 | . , - . _— ‘
I e . 3 VI I RS S S5 1 R O SR
COEFFICIENT ! T | i T i i =i
e o toonicfrniebsdnd ot gma oy gng e 8816 (KPU2, 012 (pmad |t e b
P ] » \ 1% 7 olsna Lsmair= 0= 6662 (kP2 0138 PSIAIZ | ot e
i { 1 | !
| 70 OO T OO O EO NN I 1. R
PYA) | Pl I
1S | i i i |
B B .  —
Al : |
00 ‘l | 3o ‘[ | * |
=\ . A‘ e .; » VY ‘ e N N - 4 + g + . v :
| | | | i 1 I ! 1
e oy e e e L ] |
000 010 020 030 040 050 060 070 080 00 100

LAG TIME | SECONDS)

(b) Probes LSR2, LSRS |

o S e S s S +- AN PANS N NI SR A T S —
0 R T S O O | T O . [ i |
NORMALIZED " — ’, . .
‘ R o I Tt S S e e }. = b v = e B e U B e e o o |
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gy (%0} " (" T W T : e 1.. | L& O ! L4t IR S
i
\ T ! .
+ . . 1 ‘
|
‘000 010 020 030 040 080 060 070 080 090 100
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FIGURE H-13

CROSS—CORRELATION FUNCTIONS FOR
Mo=25 «a=0, (=0, WAT2=63.1%
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SERIES VIIl - NASA DATA STUDY
DATA PART/POINT 227/7 IDENT. 79  FREQUENCY RANGE = 4 - 2024 M2
THE SEGMENT START TIME WAS AT 20:27:47.000
BANDWIDTH = 12.2 Wz RECORD LENGTH = 10.0 SECONDS
MACH ALPNA BETA RHO DELTA3 BYPASS WAT2 civw
28 [ ] -40 20.0 0774 (120.0)  03.1% -28.0
1PSIA = 6.8948 kPa
= (c) Probes L5R3, LSR5
1 i ] EERREE 1 i
+ t - B 11 st t fi=~{ I 'f . l, W : |
Lt dicks i | RN 1.l
i ‘ | T S S - i A NN TRANS S -
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FIGURE H-13 (Continued)

CROSS—CORRELATION FUNCTIONS FOR
Mg=25 a=0, 3=0, WAT2=63.1%
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FSCP - NASA DATA STUDY
DATA PART/POINT 468/8 IDENT. 81  FREQUENCY RANGE = 4. 2024 Hz
THE SEGMENT START TIME WAS AT 03:23:40.000
BANDWIOTH s 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA RHO DELTA3 8YPASS WAT2 civw
28 ° 0 —40 20.0 0781 (121.0) 82.8% -25.0
1PSIA = 6.9948 kP
12 (a) Probes L8R2, L8R3
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FIGURE H-14

CROSS—CORRELATION FUNCTIONS FOR

Mg = 2.5,

a=0,

=0, WAT2=62.8%
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FSCP - NASA DATA STUDY

DATA PART/POINT 468/8 1DENT. ®1 FREQUENCY RANGE = 4 . 2024 M2
THME SEGMENT START TIME WAS AT 03:23:40.000

SANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA AHO DELTA3 8YPASS WAT2 civw
> 0 ° —-4.0 20.0 0781 (121.0) s2.0% -28.0
1PSIA « 6.8948 kPa
7 (c) Probes L8R3, LBR6
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FIGURE H-14 (Continued)
CROSS—CORRELATION FUNCTIONS FOR
Mg=25 a=0, (=0, WAT2=62.8%
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