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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 Flignt 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 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
revieys 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 € 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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_Fan distortion descriptor = K, + b_K
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SUMMARY

Recent emphasis on increased maneuverability requirements for f£ighter
aircraft has necessitated an extensive engineering devslopment 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 lsvels 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 sccomplish 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 f£light test data were collected
by NASA/Dryden during the NASA F-15 inlet/engine compatibility £light test
program. This data base has a Mach nuwber range of 0.4 to 2.5 and an angle
of attack range from -Ll0 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 (l), to pre-
dict peak time variant distortion levels was evaluated. Using the Pratt znd
Whitney Aircraft distortion descriptor, Kag,, the data indicate the following
significant results for the F-15/FL00 inlef/engine propulsion system.

o Peak time variant distortion f£rom 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 statiomary
data, thereby zllowing valid statistical analyses to be conducted.

o 7The effect of the engine presence on total pressure recovery, peak
time wvariant distortion and turbulence level is small but favorable,

" o The Reynolds number/scale avaluation indicates a genersl trend of
increasing total pressure recovery, decreasing peak time variant famn
distortion and decreasing turbulence with increasing Reynolds numbex/
scale,

o The fraquency content evaluation indicates that peak time variant-
fan distortion and turbulence increase with increasing filter cutoff
frequency for all of the dataz 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 £light test conditions.
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o Predictions of peak distortion values using Melick's procedure 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 having high turbulence levels,




APPENDIX F
EFFECT OF FILTER CUTOFF FREQUENCY ON DERIVED TURBILENCE

Presented herein are the plots of derived turbulence versus filter cut-
off frequency for individuazl probes. The turbulence values for thesz plots
were derived by integrating the power spectral density plots of Appendix D,
Volume III. : '
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SUMMARY OF HIGH RESPONSE PROBES INVESTIGATED FOR THE
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE

DATA
~ FICURE POINT $PART-POINT MODEL PROBES ANALYZED
NUMBER | IDENT SCALE
NO. MAX TU AVG TU MIN TU OTHER.
1 5 164-1 1/6th L5R2 LSRG L3R2 L3R3
2 6 164~3 1/6th L8R3 L7R6 L3R2 L3R3
3 7 421-10 FLT L5R3 L1R6 L2R& L8R3
4 17 1577 1/6th L583 L3R1 L3R2 L4R3
5 18 157-5 1/6th L6R3 L3RG L2R2 T.3R3
6 19 42114 FLT | LSR3 L6RS L2R3 L1R3
7 42 206-9 1/6th L6R4 L7R6 L4R2 L6R3
8 43 206-5 1/6th LSRL L2R4 L4R2 L6R3
9 &4 414-2 FLT L8RL L2R5 L5R4% L6R3
10 45 15-~9 1/6:h L1R3 L6R5 L3R4 L6R3
11 46 15-5 1/6th L6R2 L2R4 L8R4 L6R3
12 47 415-1 FLT L8R3 L4R6 LSRL L7R3
13 48 353-15 FSCP' 1L.8R1 L5R6 L6R4 L2R3 -
14 49 353-5 FSCP L8R1 L3R5 L5R3 L8R3
15 50 353-12 FSCP L7R2 L2RS L6RA LSR3
16 51 523-2 FSE L7R2 L3R4 L5R3 L8R3
17 52 5254 FSE L7R2 L4RG L5R3 L8R3
13 53 416-1 FLT L8R2 L6R2 L4R2 L1R3
19 54 355-8 FSCP L7R3 L2R5 L6R4A L8R3
20 55 © 528-2 FSE L6R6 L2RS L7RL L8R3
21 56 529-4 FSE L7RA L2RS5 L6R3 L7R3
22 60 249-5 1/6th LIRS L8R6 L3R4 L8R3
23 61 249-9 1/6th L3RS L4R2 L3R4 L7R3
24 62 385-5 FSCP L8RL LIRS L3RS L1R3
23 63 385-2 FSCP L8R1 L7R6 L5R3 L1R3
26 64 542-2 FSE L8RL L2R2 L2R4 L8R3
27 65 5434 FSE LSR1 L3R1L L2R4 L8R3
28 66 184-7 1/6th L2R1 L4RG L3R6 L8R3
2 67 184-5 1/6th L1R2 L5R5 L3R6 L8R3
30 68 413-9 FSCP L2R1 LSR5 L6R4 L8R3
31 69 413-12 FSCP L3R4 L1RL L6R4 L8R3
324 y0 . 425-1 FLT L8R3 L6R6 L3RZ - L1R3
33 71 382-3 FSCP L8R1 L4R3 L3RS L8R3
34 72 545-2 FSE L8R4 L2R2 L2R4 L8R3
35 73 5464 FSE L8R6 L6R2 L2R4 L8R3
36 786 3842 “FSCP - - L8RL L4R6 | L3R5 L7R3
37 77 548-3 FSE L6R2 L8RL | L2R4 L7R3
38 78 549-8 FSE L7R6 L8R4 | L2R4 | L7R3
33 | 79 227-7 1/6th L2R5 L5R2 | L7R6 L5R3
40 80 227-5 1/6th L2R2 L2R6 |. 16R6 | L7R3
41 81 465-8 FSCP L4RL L4R3 L3R5 LSR3
b2 82 465-5 FSCP L2R3 L1R6 L5R3 L8R3

% TOR FLIGHT DATA, THESE ARE FLIGHT-RUN NUMBERS
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DATA
POINT |MOBE- | « [ 8 p | 2 foveaser| B | ne. AN;;YESIS PART—POINT **
1D, |SCALE| "9 |(pEc)|(DEG) | (DEG} | (DEG) WAT2 | x 10~8
{SEC)

ND.
1 FLT { 04 | 164 | -0.8 | 60 | 27.6 e 104.1 | 144 0.5 4224
2 FLT | 050 | 138 | 08 7.0 | 266 c 1027 | 2.04 0.6 4175
3 ‘ 052 | 100 | 07 l 218 | 1071 | 1.33 0.6 4174
4 060 | 1165 1 1.0 26.5 1042 | 0.84 0.5 M7-2
5 1/6th | 0.60 |-10.0| 10.0 | -3.0 | 10.6 c 97.2 | 043 0.144 1641
G 1/6th | 0.60 |-10.01 10.0 | -3.0 | 10,6 c 80,2 | 0.43 0.144 164:3
7 FLT | 069 | ~8.4 | 10.6 | 0.6 | 105 t 1i01.2 | 1.40 0.88 42110
8 1/6th | 6.6 | 4.0 0 7.0 | 108 C 76.6 | 0.43 B.181 1127
g 1/6th | 0.60 | 4.0 ] 70 | 10.6 c 108.6 | 0.43 0.181 1125
10 FSE | 0.60 | 4.0 Q 52 | 100 c 977 1 341 1.110 1162
1 FLT 067 | 43 | 07 68 | 114 ¢ 04.4 | 3.58 0.72 424.2
12 069 | 34 | 07 69 [ 11.1 741 | 3.68 0.76 425-6
13 059 | 46 | 1.2 70 | 114 1079 | 1.74 0.62 4122
14 _ 0.60 | 46 | 0.6 69 | 11.0 76.2 | 1.66 111 42411
15 FLT | 085 | 88 | -06 | 7.0 | 276 e 142 | 221 0.60 4173
16 FLT | 082 | 656 | 0.6 | 7.0 | 266 C 104.5 | 1.04 0.60 LAVE|
17 | /6th | 090 |-10.0¢ 10.0 | ~3.08 | 10.8 C. 702 | 10.34 0113 1677
18 1/6th | 090 | -10.0| 10.0 | =3.0 | 16.6 c 106.3 | 0.34 6.113 1575
19 FLT | 084 | -89 [ 10.2 | 1D | 105 c 1071 | 1.6 0.69 42114
20 FSE | 090 [ 40| 0 | -0 | 82 C 97.8 | 3.64 1,990 102-2
21 FiT Joon | -28) 02} 1.2 87 (N 975 | 3.25 1.23 424-10
22 FLT | 083 § =33 | 9 —12 | 86 c 1048 | 117 1.99 425-3
23 1/6th | 090 | 4.0 0 7.0 ] 106 C 768 | 0.34 0.369 67-9
24 1/6th | 0.90 { 4.0 | 7.0 | 106 ¢ 164.3 | 0.34 0,369 67-7
25 FSE | 090 | 4.0 0 73 | 104 C 977 | 3.62 2.260 126:2
26 ELT | 092 § 46 | 0.7 60 | 11.0 ¢ 06.2 | 3.47 0.89 - 4208
21 081 | 5.2 0.5 6.8 11.1 99.1 3.28 118 4222
28 082 | 42 | 01 | 74 | 110 761 | 247 1.34 4215
29 090 | 41 | 05 68 | 111 98.6 | 243 146 424.9
30 080 [ 51 | 01 [ 70 | 110 1067 | 242 0.69 4214

o3t 080 { 35 | 02 | 70 | Mo 775 | 178 2,26 ‘4216
32 090 | &2 | ~01 | 7.0 | 110 100.1 |- 1.79 0.70 42147
33 094 | 4.3 0.2 7.0 1.1 106.6 | 1.89 1.06 421-8
*C = Ciosed _ . " OFIR0222:8

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

x TABLE F-1

1T e A e T T T I P e

DATA MATRIX

-



DATA
; ANALYSIS

POINT | MODEL @ | B | p | 83 |pypagee]| % |RENC. .
10. |scalE | "o |(oec) | (0E®) |(0ge) | () WATZ | 4 1g-8] TIME | PART-POINT
na. (SEC)
3 FLT | 121 ) 1.5 B 68 | 276 c 883 | 2.97 0.50 4234
35 FLT | 124 30 | 08 | 67 | 276 C 86.4 | 1.52 0.60 423-3
3 | 6tk | 1.2 | 100 0 | 70 |106] . ¢C 765 | 045 | 0.198 1317
37 | #6h | 1.2 | 108 | @ 70 | 106 c 107.9 | 045 0.198 1315
38 FLT | 118 27 | o3} 70 | 110 c 740 | 3.22 1,21 424.12
39 | 1.2 1 74 | ~a1{ 71 [ 111 .| 944 | 3.35 1.19 424-13
40 1 147 [ 106 | 0.0 | 7.0 | 11.0 1 1034 | 140 0.60 42117
4 FLT | 184 ) 15 | 0 | ~14 | 270 | Aute | 954 | 217 0.60 424.
42 | t/6th | 16 | ~40 | 0o | -20 | 138 € 87.3 | 021 0.106 206-9
43 1/6th | 1.6 | —~40 | 0 | -20 | 135 c 8.9 | 021 ‘0106 206-5
44 FLT | 157 {-36 ) 07 | ~23 1| 137 c 83.3 | 146 0.65 414.2
45 | 1/6th { 18 | -20 1 0 | -3.0} 174 5 805 | 022 0.210 159
46 i/6th [ 1.8 [ =20 0 | -3p | 174 c g1.0 | 0.22 0.201 155
a7 FLT | 175 | —26 | 04 | -22 ] 167 £ 80.7 | 1.41 1.23 415-1
48 | Fscp | 1.8 |-20{ 0o | -390/ 187 H 75.1 | 145 0.680 353-15
48 l l ~-2.0 l ~3.0 l l 82.2 | 145 0.680 353.5
50 -20 . -3 854 | 1.44 0.680 35312
51 FSE | 1.8 | ~20 | 0 ) -28 ) 18 c 80.6 | 1.46 0.580 523-2
52 | FsE ! 18 {-z0 ] o0 | -28/| 184 c 788 | 148 8,680 525-4
53 FLT | 1.81 | -23{ 02 | -28 /| 18.2 C 789 | 1.53 0,680 416+1
5 | FSCP | 1.8 | 4. 8 25 | 187 c 79.8 | 1.5 2.800 355-8
§5 | FSE | 1.8 | 40 0 25 | 187 C 808 | 1.46 | 2300 528-2
55 FSE 1.8 | 4p o0 |.25 | 187 . C 787 | 148 {1 - 2.800 5284
57 | FLT | 20 | 26 | o2 | 23 | 208 | Awo | 770 | 172 2.800 425-2

: \’C:CIDSEC! GPY8.0123.9

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

TABLE F-1 ({Continued) ,
DATA MATRIX




DATA
: ANALYSIS

POINT | MODEL o g p A3 -9, 1 BEND.

M * | (23
o, tscace | Mo |(oee | wee |Ee | wmee | BYPASS" Lwata [ 1g-6| TWWE [ PART-POINT
ND (SEC)
58 16th | 22 | -20] o | -401 225 C 68.6 | 0.22 0.100 250.7
59 FscP | 22 | —20] 0 | -a0 | 225 C 69.2 | 1.48 0,600 411-6
B0 yoth | 22 | -20! 0o | -40 | 250 0 65.0 | 0.22 0.100 249.5
61.  1/6th | 22 |-28 | 0 | —40 | 250 0 52.9 | 0.22 0.100 2089
62 FSCP | 22 | -2z0{ ¢ | -48 | 250 0 61.7 | 1.48 0.600 385-5
63 FscP | 22 | -20| o | -an | 250 0 623 | 1.48 0.600 385-2
68 FSE 22 | -20% 0 | -40 | 208 p 60.2 | 1.27 0.500 542-2
65 FSE 22 | -20| 0 | -40]| 248 P §0.5 | 1.27 0.600 5434
66 1yeth | 22 | o 0 | -20| 225 c 69.3 | 0.22 0.106 184-7
67 1/6th | 2.2 b g | -20] 225 C 754 | 0.22 0.106 1845
68 esep | 22 | o g9 | -20| 225 C 73.6 | 147 0.850 4138
69 FSCP | 22 | 0o o | -20 | 225 H 683 | 1.7 0.650 41312
70 FLT 22 | 01| 02 | -22| 229 c 73.0 | 234 0.650 4251
i gscp | 2.2 40| @ 0.0 | 250 i} 60.7 | 1.48 0,600 362-3
72 FSE 22 | a0l 0 1.0 | 250 0 59.2 | 1.28 0.600 545.2
73 FSE 22 | 40| © 1.0 | 250 0 58.2 | 1.27 0.600 54G-4
7 iGth | 22 | 120 o 6.0 | 25.0 0 173 | .22 0.100 252.9
75 16th | 22 | 120 © 5.0 | 25.0 0. 656 | 0.22 0.100 252.5
76 | FSCP | 22 | 120 | @ 68 | 250 0 G0.B | 1.48 0.500 384-2
77 FSE 22 | 10} o 6.8 | 248 0 50.0 | 1.28 0,600 548-3
78 e | 22 f110] o G.B | 208 N 50.8 | 1.27 0.600 5498
79 1/Gth | 2.5 b 0 | -a0 ! 260 0 63.1 | 0.21 0.100 2277
80 16th | 25 0 0 | -a0| 260 0 68.2 | 0.21 0100 2215
81 FSCP | 2.5 0 0 | -an| 260 0 628 | 1.28 0.600 455-8
82 FSCP | 25 0 0 | -40 ! 260 0 68.9 | 1.28 0.600 4655

*Q = Open, C = Closed, P = Partial
, these data are flight-run numbers

**For flight test

TABLE F-1 {Concluded)
DATA MATRIX

GP78.0123-10
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SERIES VIl - NASA DATA STUDY

DATA PART/POINT 164/1 IDENT. § 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 WAT2
0.6 -10 10 -3.0 10.6 . 0.0 97.2%

(a) Probe = L3R2

0.060 == ==
= == : =
— PT =76.39 KPa (11.08 PSIA) =t

Turbulence —_— 1, e )

(APe) e == Probe with Minimum Turbulence =
- —— bet e [ trenede 53 . e
P E R e

2 P R e e
0.020 : : ,ém "':—::--—-
= E ERs
.:="'- : 'T== ’—.L :"‘l
0.000 S e L
0" 2 4 6 '8 10° 12 ‘14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10"‘21
(b) Probe = L5R2
0.060 = =
Turbulence o
0.040
B S
t2 _"‘_ T
0.C20 == = : Probe with Maximum Turbulerce -
SETEwaa Pr, = 76.39 KPa (11.08 PSiA) -
0.000 itk Smsieahingt B e E

0. 2. &. 8 14

T R e
16 18
Full Scale Cutoff Frequency (Hz x 10_2)

FIGURE F-1
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE
Mg=06 «a=—10 fB=10 WAT2=97.2%

civw
-11.7

e e e Lot i et b
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pAGE 18
Qu ALITY

SERIES VIl - NASA DATA STUDY

GINAL
B roor

DATA PART/POINT 184/1 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 WAT2
0.6 -10 10 -3.0 16 0.0 97.2%
(c) Probe - L3R3
0.060 E — —
— e e ::. = s
= P+ = 76.39 KPa (11.08 PSIA) =
Turbul i ¢
urbulence 0,040 == 2 =E
(AP‘2) rms =5 5 5; =
Pt ; =
0.020 == : ==
0-000 pot =3 [ S :?E :“:
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)
(d) Probe = L8R6
0.060 £ . e :
Turbulence == - Py = 76.39 KPa (11.08 PSIA) &
0.040 55 2 e
(AP,,) - ==
—2rms = 1 Probe with Average Turbulence
Py = e
0.020 =55
1;‘4'
0.000 7 ==5="4"6 8 10 12 14 16 18 20 22

Full Scale Cutoff Frequency (Hz x 1072

FIGUREAF'-1 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE
Mg = 0.6 a=—10 B=10 WAT2=97.2%

civv
-11.7

k. d
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SERIES VIl - NASA DATA STUDY

DATA PART/POINT 164/3 IDENT. & FREQUENCY RANGE = 6-12000 Hz
THFE SEGMENT START TIME WAS AT 22:17.53.000

BANDV.!OTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 Civv
0.8 -10 10 -3.0 10.6 0.0 90.2% -18.6

0.030 = T

(a) Probe = L3R2

Se=Ea
EEESE = eE
i
Turbul P+ = 76.
urbulence 0.020 T :
(AP) s ESr——t—— Probe with Minimum Turbulence ==
—_— s geeacde :

-— =< I B o e o =]
Ptz == = = i ==
0.010 = = ':'i:

: —— S e
= =S EEEE
8,000 & S T
[ RREN SRR R N 1 Gl T2l Gk |- ek | (e ¢ IR -
Full Scale Cutoff Frequency (Hz x 10’2)
(b) Probe = L5R3
0.030 — e —
= o~ oy ,§:—
Turbulence = = :
0.020 £ S
(4P 12! g =
P ST e e e S
2 == Pr. - 76.33 KPa (11.07 PSIA) i=
0.010 - 2 i
T
= =
000 ™% -4 6 B 10.12 4 16 18 20 2

Full Scale Cutoff Frequency (Hz x 10_2)

FIGURE F-2
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mo = 0.6, a==10, =10, WAT2=90.2%

10

Sabeeg i beol Bt st et




ORIGINAL PAGE I3
OF POOR QU

SERIES VII - NASA DATA STUDY

DATA PART/POINT 164/3 IDENT. & FREQUENCY RANGE = 8-12000 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
0.6 -10 10 -3.0 10.6 0.0 90.2%

(c) Probe = L8R3

030 == : -
e ==
Turbul S 7
urbulence 0.020 == = :
Ptz ims == e
Ft : S 3 B
. 0.010 = e e
= Pt,= 76.33KPa (11.07 PSIA) ==
S fis o | H
0.000 _553;;:< . —hut:i_..g' x -%z."%z:%::::i:::i::rz:;;?:
(o bl ARt siel - AR~ RIS Yo Il K MPCHES 1 SR - SRS - I o )
Full Scale Cutoff Frequency (Hz x 10"2)
(d) Probe = L7R6
0.030 - Bl
Turbulence man i E - SEm
0.020 e e - T
(APtz) s e :
Pt2 = T S s e : B
0.010& == Probe with Average Turbulence =
j B3 Pr,= 76.33KPa (11.07 PSIA) §
0.000 “—:? T Fop s s ol ot o 0 ) T R R e £
F 028§ 6 8 10 12 14 16 18

Full Scale Cutoff Frequency (Hz x 10-2)

FIGURE F-2 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
M, = 0.6, a= =10, =10, WAT2=90.2%

civw
—-18.6

11
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FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421/10 IDENT. 7 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 21:09:24.580

BANDWIDTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2
0.89 —8.5 105 12143 (38840) 08 108 0.0 101.2%

Turbulence
(Apt2) rms

Turbulence
(APto) s

Pt2

(a) Probe = L1R6

0.060 = ey
= o e e e T B =R
il e SIS SR
2 =i Py = 24.46 KPa (3.55 PSIA) £ s
0.040 ¥ = m:;—::—:E
=z Probe with Average Turbulence ===
= = S o i—*'l*— S »"(:“_‘:
0.020 £ == =2
== s s e s =5
0.000 =3 = i s e e SRS
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10—2)
(b) Probe = L2R4
0.060 R -
S b
=iied  Prg=24.46 KPa (3.55 PSIA) & =
0.040E=3=5=1 Probe with Minimum Turbulence
0.020 E=
A :E- e asp sgiasidoens m:-z
0000557508 & 10 12 14 16 18 20 22

Full Scale Cutoff Frequency (Hz x 10-2)

FIGURE F-3

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

12

Mo =.69, «=-85, =105 WAT2=101.2%

civv
-8.513
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FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421710 IDENT. 7 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 21:09:24.580
BANDWIDTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS

MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2
0.69 -8.5 108 12143 (39840) 0.8 105 0.0 101.2%

(c) Probe = LSR3

0.060

Turbulence

rms

~ — ‘:’:;:iw... e Lotes SE00: e 135
“’;':‘ Probe with Maximum Turbulence =
S Ppg=24.46 KPa (3.55 PSIA) Zi:

:.i?:g,.;.. = e ""- S e :f:*
2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10_2)

Pt2

(d) Probe = L8R3
0.060 =7 T e

Turbulence

0.040 E

(AP‘Z)rms

Pt2

0.020
P = 24.46 KPa (3.55 PSIA)

335 3 S O 5 o o R O B O S R T i
0.0005""4"6 8 10 12 14 16 18 20 22
Fuil Scale Cutoff Frequency (Hz x 10_2)

FIGURE F-3 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

Mo=.69, «a=-85 =105 WAT2=101.2%

&

ciw
-8.513
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3 ORIGINAL PAGE 1S
= OF POOR QUALITY

SERIES VII - NASA DATA STUDY

DATA PART/POINT 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
- MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civv
7 0.9 -10 10 —-3.0 10.8 0.0 70.2% —-25.0
’
; (a) Probe = L3R1
0.060 =3 - _:..2.1 e ;..;> § = :E?_h::‘ Tt :mg
i =5 x 2 ey s :
— —=H .
| Turbulence = 5 B = s
0.040 == = T BT : E
(Apt2)rms =5 = =
Ft = = = B i A s ..:..-- Ehecp e sepescpes f_ ¥
. oonEEE = SEEE

= T—. Probe with Average Turbulence
===

S=r i Pr = 44.26KPa (6.42PSIA)
==3 2 2 Pt
I 0.000 &= : il Sk

0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10-2)

iy

(b) Probe = L3R2
0.060 =Ft= =F S ah e
== e =
Turbulence == - =
0.040 =
(8Pe) s - - E
7 e = Probe with Minimum Turbulence
‘ 2 I
0.020 EEsEmres
0.000 = : = =

0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10-2)

-

e

FIGURE F-4
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=09, «=-10, =10, WAT2=70.2%




SERIES VIl - NASA DATA STUDY
DATA PART/POINT 157/7 IDENT. 17  FREQUENCY RANGE = 612000 Hz
THE SEGMENT START TIME WAS AT 20:10: 55.000
BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
E MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civv
0.9 -10 10 -3.0 106 0.0 70.2% —25.0
= (c) Probe = L4R3
0.060 e s o e
Turbulence =
0.040 £
(AP‘Z)rms He s i
th i s e e e
0.020 pE=Es e e e
— 3 .‘gi‘{*': * ,_q:.ae:.ia e .": wase T
=== Pr,= 44.26KPa(6.42PSIA) = 3
0'000 =5 eSSt Trrre 3 SSary SIS 1ot ST TN 3.t Fete cats
0 2 4 6 8 10 12 14 18 18 20 22
Full Scale Cutoff Frequenzy (Hz x 1072
=k
(d) Probe = L5R3
0'060 T : R S o o B e
Turbulence
(APtz) —
0l020 fik= 3 i rabe with Maximum Turbulencs
: 4 P+ = 44,26 KPa (6.4
o o a (6.42 PSIA) :
e :;, 1
GRS o8 R & W 15 T4 18
Full Scale Cutoff Frequency (Hz x 10—2)
FIGURE F-4 (Continued) {
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg =0.9, a=-10, =10, WAT2=70.2% 9
w |
¢ 15
1
1
£ 1
i |
il
E s gt ™
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SERIES VII - NASA DATA STUDY

DATA PART/POINT 157/8 IDENT. 18 FREQUENCY RANGE = §-12000 Hz
THE SEGMENT START TIME WAS AT 20:08:47.000

BANDWIDTH = 12.2 Hz

MACH
0.9

Turbulenc=

(APtZ) rms

Pt2

Turbulence
mptz’ rms

Pt2

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

16

RECORD LENGTH = 10.0 SECONDS

ALPHA BETA RHO DELTA3 BYPASS
-10 10 -3.0 10.6 0.0

(a) Probe = L2R2
0.060 === e

22

0 2 4 &6 8101214161820”
Full Scale Cutoff Frequency (Hz x 10"2)

(b) Probe = L3R3
0.060 e
0.040 &
o.ozoi
0'0006;&2 R e

Full Scale Cutoff Frequency (Hz x 1072

FIGURE F-5

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

WAT2
106.3%

civv
-5.0
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SERIES VIl - NASA DATA STUDY
DATA PART/POINT 157/5 IDENT. 18  FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 20:08:47.000
BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civv
0.9 —i0 10 -3.0 10.8 0.0 106.3% —5.0
(c) Probe = L6R3
0.060 : g e
e T == s :
i e
S I
Turbulenc G *
urbulence 0.040 =3 : =5
(QPtz)rms =(r¥ = = :
th 55 Probe with Maximum Turbulence Fts
45.23 KPa (6. ==
§ a (6.56 PSIA) 5= g
== piis ::....’ ,__i__,,;""xg";“;-';"' ;‘:, _---"--;'—.::%
0 4 6 - SR T O e R v SRR |t ] el et )
Full Scale Cutoff Frequency (Hz x 10_2)
(d) Probe = LER6
0.080 7= <2
Turbulence e e ‘
: 0.040 e .
(Apt2)rms_ = = :
= - e 2 s
0.020 Ep%555=S  Probe with Average Turbulence
S Pr = 45.23 KPa (6.56 PSIA)
I e
090 "2 4 6 8 W0 12 16 96 18 0 3

Full Scale Cutoff Frequency (Hz x 10_2)

i FIGURE F-5 (Continued)
3 EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=09, o=-10, =10, WAT2=106.3%
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MACH
0.94

DATA FLIGHT/RUN 421/14

FLIGHT - NASA DATA STUDY

IDENT. 19 FREQUENCY RANGE = 4 — 2000 Hz

THE SEGMENT START TIME WAS AT 21:16:07.140

BANDWIDTH = 4.0 Hz

ALPHA
-8.9

Turbulence

(Apti’)rms

Turbulence

mP‘Z) rms

F‘t2

RECORD LENGTH = 1.0 SECONDS

BETA ALT RHO DELTA3 BYPASS WAT2
10.2 13402 (43870) 1.0 10.5 0.0 107.1%
Soa e (a) Probe = L1R3
5 =F o
= Pt = 24.67 KPa (3.58 PSI
0.040 3 P12
R - “‘,‘....__
= = E=Es
0.020 E=is =3 P —
... ;2.:. i ";E-_';'!::'t:' ': -”:
0.000 === S hade et

LS b e R L

0 2 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10‘2l
(b) Probe = L2R3
0.060 ——= ° S o

E%_ = : . W_N_—; i EE

TS s oeee

8 ;0 12 14 “16 18 20 22
Full Scale Cutoff Frequency (Hz x 10_2)

FIGURE F-6

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

18

Mg=.94, a=-89 (-10.2, WAT2=107.1%

Ood T aBoocacablanl Sl o

civw
-5.000




FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421/14 IDENT. 19 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 21:16:07.140

SANDWIDTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT RHO DELTA3 8YPASS WAT2 civv
0.94 -8.9 10.2 13402 (43970) 10 10.5 0.0 107.1% —5.000

' (c) Probe = L5R3

0.060 = e -
Turbulence : ' =
0.040 =25
(Aptz) rms :“? =5 e ot
e = o 5] ] — =2
P T2 = e
t Pro = 24.67 KPa (3.58 PSIA) ==
2 0.020 - W e
q Probe with Maximum Turbulence ===
e =
0.000 botiba e e i =]
0 2 4 6 8 10 12 18
Full Scale Cutoff Frequency (Hz x 10‘2)
(d) Probe = L6R5
o'ow e — :.:Z:_‘_':'-‘:‘.I' s 335 B4 =
Turbulence n 0; SR ‘_
.040 i e b
2P49) s b S
Ptz ST e i =2
0.020 e
&e i Probe with Average Turbulence
F 0 Pro=24.67 KPa (3.58 PSIA)
A S i e e o e PP Tty FPOH oy e TR RS FELRs FEPE SO SEET
S 4 6 8 10 12 14 16 18 20 22

Full Scale Cutoff Frequency (Hz x 10"2)

FIGURE F-6 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mo =.94, «o=-89, 3=10.2, WAT2=107.1%

19




SERIES VIl - NASA DATA STUDY

& DATA PART/PQINT 206/9 IDENT. 42 FREQUENCY RANGE = §-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 8YPASS WAT2
1.8 -4 0 -2.0 13.5 0.0 87.3%

(a) Probe = L4R2

0.030 ===
Turbulence
0.020 ==
(Apt ) —_—= i ) ] -
2 rms Probe with Minimum Turbulence
Ptz PR AL, e —
i e
S === ===
e
R S
0.000 = =5 = i = ==
0 2 4 5] 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10—2)
(b) Probe = L6R3
0.030 e : :
e 94 pei Al TR
Turbulence ===:==: PTZ 32.61 KPa (4.73 PSIA) ==
y 0_020 e =
APt rms : =
-— = "'C'.:E'
F’,:2

L5 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10"'2)

2 .1.4.

o

FIGURE F-7
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 1.6, a=—4, g=0, WAT2 = 87.3%
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SERIES VIII - NASA DATA STUDY

DATA PART/PCINT 208/9 IDENT. 42 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 03:42:05.000

BANDWIDTH = 12.2 Mz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2
1.8 -4 0 -2.0 13.5 0.0 87.3%

(c) Probe = L6R4

0.030
Turbulence = ] == = ==
0.020 - =
(APtZ)rms
" s
0.010 — e =t T——r—rm i
Pr, = 32.81 KPa (4.73 PSIA) e
2
et — —
0.000 SR i
2 4 6 8 10 12 14 168 18 20 22
Full Scale Cutoff Frequency (Hz x 1079
(d) Probe = L7R6
0.030=—r———————r———on -
’ ===== = =
e e e e — e
Turbalenes PT2= 32.61 KPa (4.73 PSIA) : =
(AP.) 0.020 = . —
9 rms = Probe with Average Turbuience e
Pt2 =
0.010

12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10™2)

2 4 6 8 10

FIGURE F-7 (Continued)
EFFECT OF FILTER.CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=16 «a= -4, =0, WAT2=87.3%
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SERIES VIII - NASA DATA STUDY

DATA PART/POINT 206/5  IDENT. 43
THE SEGMENT START TIME WAS AT 03:30:08.000
BANDWIDTH = 12.2 Hz

RECORD LENGTH = 10.0 SECONDS

FREQUENCY RANGE = 6-12000 Hz '

MACH ALPHA BETA “RHO DELTA3 BYPASS WAT2
1.8 -4 0 -2.0 13.5 0.0 96.9%
60 (a) Probe = L8R1
5 —_—— ~—
= e
.
R Y= =
(APtZ, rms r‘————_*.::- = = =
312 = robe with Maximum Turbulence @==
PT = 32.47 KPz (4.71 PSIA) : =
= B S - ==
0.000 =S ==Em=mte e
0 Ed - 88 2 10 12 180 E T 18T -0 22
Fuil Scale Cutoff Frequency (Hz x 10'2)
(b) Probe = L4R2
0.030 == = -
Turbulence 1
0.020
(jf'2) rms
Pey e

Full Scale Cutoff Frequency (Hzx 10

FIGURE

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

Mo=16, a=-4, §

L

10

12 14 16

F-8

18 20 22

=0, WAT2=96.9%

b LA e

civw
-12.0
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SERIES VIIl - NASA DATA STUDY

CATA PART/PQINT 206/5 IDENT. 43 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 03:30:06.000

BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civv
1.8 - ) -2.0 13.5 0.0 36.9% -12.0
(c) Probe = LER3
0.030 = = =
e ;::-__ —
=== aeuar =
=t ==
Turbul
urbulence 0020 e = ER s =i
) s = = e T N T ST M
('\Pt2)rms :‘::? = *"':::._._..;:*~~3—- = 2N
3. e e ==
12 = SRt Tt =
0.010 e e
= 5{-2= 32.47 KPa (4.71 PSIA) i
0.000 s e g
0 2 4 6 8 10 12 14 1 18 20 22
Full Scale Cutoff Srequency (Hz x 10'2)
(d) Probe = L2R4
0'030 = e SR
Turbulence = %—: - Ee——
‘ 0.020 = Sr—r R
(APtZ) rms e i
B = =
t = e
¢ . Probe with Average Turbulence Ee——
PT. = 32.47 KPa (4.71 PSIA) -
& 2 i
0.000 '.—.E:z: B ot de b 2 TN by paey pieit 80 1] £yd b0 £

by = ==
4 8 8 10 12 14 16 18 2 22
Eull Scale Cutoff Frequency (Hz x 10_2)

FIGURE F-8 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 1.6, a=-4, (=0, WAT2=096.9%
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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 20:16:46.820

BANDWIDTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2

1.57 -3.8 0.8 17167 (56250) -2.3 v _1 ?.7 ) 0._0 89.3%

. (a) Probe = L2R5

0.030 == =
S e ==
IS S m T : 4
= =
Turbul =
urbulence 0.020 = % ==
(Aptz)rms = == e T e
Py == ="
0.010 Probe with Average Turbulence I
P12 =32.68 KPa (4.74 PSIA) =i
f e e
0.000 = =i z $roii et o e
0 -2 4 8 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10™2)
(b) Probe = L5R
00 e :
Turbulence == = Pty =32.68 KPa (4.74 PSIA) =
(AP, ) M === o
19’ rms : == Probe with Minimum Turbulence
F‘t2 =
0.010
0000, ===2 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)
FIGUREF-9
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 1.57, a=-=3.6, 3=0.6, WAT2=289.3%
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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 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALt RHO DELTA3 BYPASS WAT2 civv
/ 1.57 -3.8 0.8 17157 (562%0) = =23 137 0.0 89.3% —20.60

(c) Probe=LGR3

° 030 Em ﬁ i T 3 ==
== =
el 3 3 = ?r:_.,....
Turbulence &g =—— P12 =32.68KPa(4.74 PSIA) ===
0.020 o S
(APt ) - == = BT
2 rms et s =
- =t === =
Pty e —
0.010 = "E:; == ..m-.
——= s =i
———l ——— —_—
= == ___:_* —— = e |
Lo e s
; 0 2 4 6 8 10 12 1 16 18 20 22
1 Full Scale Cutoff Frequency (Hz x 10_2)
(d) Probe = L8R1
0.030 =T -~
T —— . —
=== e e R i
Turbulence == P17 = 32.68 KPa (4.74 PSIA) =
AP 0.020 ~ i
—f2rms === Probe with Maximum Turbulence *
Pt2 ‘ " "..::.i:a
0.010 E Lo
0.000 /== =

12 /3 16 18 20 22

Full Scale Cutoff Frequency (Hz x 10-2)

FIGURE F-8 (Continued)

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=157, «a=-36, =06 WAT2=289.3%

25




R

7

e ot POt e

: SERIES VIl - NASA DATA STUDY

DATA PART/POINT 15/9 IDENT. 45  FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 02:03:15.000

BANDWIDTH = 12.2 Mz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA 3ETA RHO DELTA3 BYPASS WAT2 civv
1.8 -2 0 -3.0 17.4 0.0 80.5% ~25.0

0.030
Turbul
urbulence 0.020
mptf!)rrns 4=t
P, ==
0.010 Probe with Maximum Turbulence =
'F‘T2= 36.40 KPa (5.28 PSIA) = =
= S
0 2 4 @6 8 10 12 14186 18 20 22
Full Scale Cutoff Frequency (Hz x 10_2)
" (b) Probe = LER3
0.0 = =
;—%: S oo
= T35 =
Turbulence = =
y 0.020 =t ==
('\P‘Z)rms e S ‘
Py = =
0.010 s =
= —
— PT = 36.40 KPa (5.28 PSIA) e
e 2 =
0.6C0 BT =T T Ee R e ey AU N (oiys 1ohe pPbe roty pis P HEEH

0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10‘2)

FIGUREF-10
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=18  a=-2, 3=0, WAT2=80.5%
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SERIES VIl - NASA DATA STUDY

DATA PART/POINT 15/9  IDENT. 46 FREQUENCY RANGE = §-12000 Hz
THE SEGMENT START TIME WAS AT 02:03:15.000
BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTAZ BYPASS WAT2 cavw
18 -2 0 -3.0 17.4 0.0 80.5% —-25.0
(c) Probe = L3R4
0.030 — r——— -
= e HEES
Tubulence B e e
(AP,) === Pt = 36.40 KPa(5.28 PSIA) 3
2 rms e 2 i ":-:Eig
3. = Probe with Minimum Turbulence =S80
2 S e et e b et e o
0.010 == = ...__.;_.....-_,_~=-m=§_'
=
m‘_"‘_—.«_-—?‘—::——-::&‘f_A_ =
0.000 e T e e e

0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2)

(d) Probe = L6RS
0-030 =

o o T e e % B v Sy e n

e — —— L — ’—F

Turbulence ‘{2 = 36.40 KPa (5.28 PSIA) ZEEee—s

(aP tz) rms robe with'Average Turbulence Eme s
Pt2 : e

16 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2)

8 10 12 14

FIGURE F-10 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=18, a=-2, 3=0, WAT2 = 80.5%
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SERIES VIIl - NASA DATA STUDY

DATA PART/POINT 15/8 IDENT. 48 FREQUENCY RANGE = §-12000 Hz
THE SEGMENT START TIME WAS AT 01:57:37.000

BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2
1.3 -2 o -3.0 17.4 0.0 91.0%

(a)'Probe = L6R2

Turbulence
(Apt2)rms
Py 0.020
g Probe wuth Maxxmum Turbulence =
?’? = 35.37 KPa (5.13 PSIA)
S 2 E
0.000 =——— S s = == :
0 2 4 &8 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10~ 2)
(b) Probe = L6R3
0.060 iE—:____.:i:—i_g.(_.fr T e T e —
Turbuience =
18Pt rng et ==
Ptz ==
ﬁ = 35.37 KPa (5.13 £SIA) =
. — 3 2 .
B A T e S I P rvder T P OV O VM Tyl rovhy e
00000546 8 10 12 14 16 18 20 22

Full Scale Cutoff Frequency (Hz x 1073

FIGUREF-11

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=18 a=-2, (=0, WAT2=91.0%
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SERIES VIIl - NASA DATA STUDY

DATA PART/PQINT 158/8 IDENT. 48 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START T"ME WAS AT 01:57:37.000

BANDWIDTH = 12.2 Hz RECOAD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 v
1.8 -2 0 -3.0 17.4 0.0 91.0% -17.8

{c) Probe = L2R4

et

El' = 35.37 KPa (5
2

Turbulence
0040
(3Pt s IR
Py
2 0.020
‘ f ! 3 . e
0.000 S : EE=
4 6 g8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)
(d) Probe = L3R4

0.060 === e T = =
BEESEr TN SR e
EEEE s =S S ——

Turbulence o PT," 3537 KPa (5.13PSIA) TS
('\P‘Z) rms Probe with Minimum Turbulence =
Ptz E
0.020
00 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2)
§ FIGURE F-11 (Continued)

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
My=18 «a=-2, =0, WAT2=910%
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FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 415/1 IDENT. 47 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 20:21:48.850

SANDWIDTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2
1.78 -2.5 0.5 17848 (58850) -2.2 16.7 0.0 80.7%

(a) Probe = L4RG

0.030
Turbulence o P+2=39.25 KPa (5.69 PSIA) =
9 g _Fobenthjeume vy §
z:;_.—_'_:'_'—_.—_s:?’;__—”' e
0.000 = =E S
0 2 4 6 8 10 12 14 18 18 20 22
Full Scale Cutoff Frequency (Hz x 10—2)
(b) Prohe = LSR1
0.030 ==
Turbulence
(APtz) -
Ptz

6 18
Full Scale Cutoff Fraquency (Hz x 10‘2)

FIGUREF-12
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=176, «a=-2.6, (=05 WAT2=280.7%
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FLIGHT - NASA DATA STUDY

DATA FUGHT/RUN 415/1 IDENT. 47 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 20:21:46.850

‘ SANDWIDTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
> MACH ALPHA BETA ALT RHO DELTA3 8YPASS WAT2 civv
- 1.78 ~2.6 0.5 17348 (S8SE0) -2.2 16.7 0.0 20.7% —25.000

(c) Probe = L7R3

0.030 = : =——t=r = :
e e 55 ==
: = e e
Turbulence = =
0.020 ==0> Pac—a = _%*‘“ ===
(Aptz) %‘"’: S == S s
rms e - s e e = =
Pty 7= ' e =
0.010 = = e e
- = Pt9=239.25 KPa (5.69 PSIA) ===
=== 43 =
' - e
0.000 = SRt

2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10-2)

(d) Probe = LER3
0.030 = % e

— =
=3 . R ets bty ]

pe=

Turbulence 3
up‘Z’rms : :
1k P ':,%--— = e S
% 2 S = Probe with Maximum Turbulence -
0010 e, T P
S== Peo = 39.25 KPa (5.69 PSIA)

6

70 12 14 16

_2)

Full Scale Cutoff Frequency (Hz x 10

sy

FIGURE F-12 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mo=176, a=-2.6, (=05 WAT2=280.7%
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DATA PART/POINT 353/15
THE SEGMENT START TIME WAS AT 00:42:01.000
BANDWIDTH = 7.9 Hz

MACH
1.8

Turbulence

(APtZ)rms

Pt2

Turbuience

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

32

FSCP - NASA DATA STUDY

IDENT. 48

FREQUENCY RANGE = 4 — 2024 Hz

RECORD LENGTH = 13.0 SECONDS

ALPHA BETA RHO DELTA3 3YPASS WAT2
- +] -3.0 18.7 0.0 75.1%
* (a) Probe = L8R1
0.030
0.020
= =] Probe with Maximum Turbulence e
0.010 & S e : R ——— —|
= Pr_ = 4420 KPa(6.41 PSIA) e
= =
—bf -.::;::a
0.000 ==== E == EEEE
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10-2)
(b) Probe = L2R3
0.030 = = —

PSIA) =

0.010E=

Mg = 1.8,

10 12

20 22

14 18 18

Full Scale Cutoff Frequency (Hz x 10_2)

FIGUREF-13

a= -2,

g=0,

WAT2=75.1%
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-25.0




T

£

)

FSCP - NASA DATA STUDY

DATA PART/POINT 383/15 |DENT. 48 FREQUENCY RANGE = 4 — 2024 Hz i

THE SEGMENT START TIME WAS AT 00:42:01.000 5

BANDWIDTH = 7.3 Hz RECORD LENGTH = 13.0 SECONDS ;
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civw
1.8 -2 0 -=3.0 18.7 0.0 75.1% -25.0

{c) Probe = LER4
0.030 - =

EEESEEET T e =
e s e
e T T e
Tiroulenas T e e e
0.020 = PTZ = 44.20 KPa (6.41 PSIA) = ==
(APy,) == e
12 rms =———_ Probe with Minimum Turbulence ifmm—e
Pr, Ses s o
0.010 == = - e
== =
——ter b2 ST s —
== - :‘:“'—.—.‘.
0'000 = r= ""—""113'2;’_31?1:'_71122;':%
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10™2)
(d) Probe = LSR6
———— et ]
e e
e e e S e e e =
Py, = 44.20 KPa (6.41 PSIA e
Turbulence : 2 =
(AP,,) = Probe with Average Turbulence ==
—_2 rms ._1{' ':".4.'73: 1 3 Pt
P,E2 = S . __:’=
SRS

10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2)

FIGURE F-13 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=18 a=-2, §=0, WAT2=75.1%
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FSCP - NASA DATA STUDY

DATA PART/POINT 353/5 IDENT. 49 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 00:27:21.000

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA 8SETA RHO DELTA3 BYPASS WAT2
1.8 -2 Q -3.0 18.7 0.0 82.2%

(a) Probe = L8R1

0.030 =
Turbul =
urbulence 0.020
(APto) ems = -
—— QS e Than T
Ptz 0.010 = Probe with Maximum Turbulence .___.._fEE
== Py_= 44.13KPa (640 PSIA) o
= Tz a (6 ) = -::_—‘
— ., Eua
0.000 E e e e T e o ]
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 102
(b) Probe = L5R3
0.030 e - =
Turbulence ==——— P71 = 44.13KPa(6.40PSIA)
B ===
t2' rms = == Probe with Minimum Turbulence
Py ==
0.010 == T
R SEEIRGE e
0.0000 2 4 6 8 0 12 14 16 18
% Full Scale Cutoff Frequency (Hz x 1072
FIGUREF-14

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 1.8, a=-=2, =0, WAT2=822%
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FSCP - NASA DATA STUDY

DATA PART/POINT 353/5 IDENT. 49 FREQUENCY RANGE = 4 — 2024 Hz
: THE SEGMENT START TIME WAS AT 00:27:21.000
& BANDWIDTH = 7.9 Mz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA AHO DELTA3 BYPASS WAT2 civwv
1.3 -2 0 -3.0 18.7 0.0 82.2% -25.0
(c) Probe = L8R3
0.030 p—— == T
SeEaaates =E £ S
T - =
(aP,.) e e n
t = S—=—=c=¢ S ==
2 = —— S
== PT = 44.13 KPa (8.40 PSIA) = s
3.." == i — = ==
7 — T e et e R e
0.000 — St e s — j._.:.._:t?... T P
0 2 4 6 8 10 12 14 168 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)
(d) Probe = LERS
0'0305 -} - o S T a s R S i :
. : %—:__._._;E: = =
" 0.020 = —
*Aptz)rms ====—== Probe with Average Turbulence L
e === sefmed vy s shani o) besssbass gy ropmn i sia frass SR I
Pt ———— — = =
5 . 2 i
{ 0.010E S =
0.000

0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2)

FIGURE F-14 (Continued)

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mo=18 «=-2, (=0, WAT2=82.2%
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FSCP - NASA DATA STUDY

DATA PART/PCINT 353/12 |(DENT. 50 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 00:38:18.000

SANDWIDTH = 7.9 Hz

MACH
1.8

Turbulence

(APg,)

2 rms

F’t2

Turbulence
(
APtz)

P

36

rms

2

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

RECORD LENGTH = 13.0 SECONDS

ALPHA 8ETA RHO DELTA3 BYPASS WAT2
-2 0 -3.0 18.7 0.0 85.4%

(a) Probe = L7R2

= 2

e E-— ! o -

:==w—_....7_=,=._._______ = = B e
0.000 B : =]

246810121416182022
Full Scale Cutoff Frequency (Hz x 10'2)
(b) Probe = L8R3

0.030= :

0.020

0.010&

.2 e T T T e I TR S ey o T N e £ =i
0'0000 2 4 8 8 10 12 14 16 18 20 22

_2)

Full Scale Cutoff Frequency (Hz x 10

FIGUREF-15

Mg=18, «a=-2, §3=0, WAT2=285.4%
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FSCP - NASA DATA STUDY

DATA PART/PQINT 353/12 |IDENT. 50 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 00:38:18.000

BANOWIDTH = 7.9 Hz RECCRD LENGTH = 13.0 SECONDS
MACH ALPHA SETA RHO DELTA3 BYPASS WAT2
1.8 -2 0 -3.0 18.7 0.0 85.4%

{c) Probe = L6R4

0.030
= == —';:
I == e o
urbulence 0.020 B == = < = e S =
=== = .58 KPa (6.32 PSIA) = o
(3Pt} s === T2 * ) R e
= =—=—=—: Probe with Minimum Turbulence Zici—c
Pta =t et I, == ==
—_—r— S e — T oo b 1-‘; ——t.
e :___;E—"-_g-_:ixm
S = e
: '_‘_T—’_'-:;_ ....... st g ST ST
6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10"'2)
(d) Probe = L2RS
0.030 : T e e —
S 5 . 4358KP2 (632
Turbulence = PTZ L2 =
(AP,,) 0.020 Probe with Average Turbulence =
2 rms T e T st etk
— i =t =
Ptz f:"_'"._:.
N»‘. R SR Hs SR
8 8 71012 14718 18 20 . 22

Full Scale Cutoff Frequency (Hz x 10~

FIGURE F-15 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 1.8, a=-=2, =0, WAT2 =85.4%
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FSE - NASA DATA STUDY

DATA PART/POINT 523/2 IDENT. 81 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 02:45:27.000 .

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA 3ETA RHO DELTA3 aYPASS WAT2 civv
1.8 -2 0 -2.9 18.8 0.0 80.6% -25.0

(a) Probe = L7R2

0.030 e e ————pep—
— — .n_-&
3 et
s EE T
Turbulence = ="
0.020 =?=— : e
(AP s = = == e
= == =S oosmee s
P Probe with Maximum Turbulence s
t2 = —— i o — y=> =
0.010 o e oy =
= F-[-_ = 43.85 KPa (6.36 PSIA)
E— == s 2 —
e ——— A T g i e AR e e
0.000 — ""_'""""“=———.._—-———.--- e ne one] T =3
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)
(b) Probe = L5R3
0.030 T = T =Cm R T =—= =
s
e S R T
Turbulence = Py = 4385KPa(636PSIA) e
0.020 = - —
(APtz) —_— i==2 Probe with Minimum Turbulence e
? =S S e e Eue LIRS e
- e ==
0.010 == i —
_==§=
i- = e
0.000 =54 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10_2)
FIGUREF-16
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 1.8, a= =2, =0, WAT2=280.6%
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DATA PART/POINT 8523/2
THE SEGMENT START TIME WAS AT 02:45:27.000
SANDWIDTH = 7.9 Hz

FSE - NASA DATA STUDY

IDENT. 81

FREQUENCY RANGE = 4 — 2024 Hz

RECORD LENGTH = 13.0 SECONDS

DELTA3 BYPASS

MACH ALPHA BETA RHO
1.8 -2 0 -z._s 18.8 0.0
(c) Probe = L8R3
0.030 o = ; =
T bul E Ml—__ﬂ—?" =
urbulence 0020 e e ——— s
(Aptz)rms r;:‘nmﬁ"""—“—‘""?':“:-i“ Rt e R T o e
7 ==== ==
t '~
2 L
e = .85 KPa (6. e
= 15 a (6.36 PSIA) i—:*;E:—
0.000 “-:;.::-..-:__‘_:T—' T R T :"_"::f::-::h-—:: R R e
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2!
(d) Probe = L3R4
0.030 —= e e s
Turbulence —=—— Pr_ = 43.85KPa (636 PSIA) *
0.020 &= 2
(AP tz)rms === Probe with Average Turbulence
— R st e =
5 S -
2 e
0.010E= :
-
e Smihee s S

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

Mg = 1.8,

2 6 8

10 12

14 16 18 20 22

Full Scale Cutoff Frequency (Hz x 10~

FIGURE F-16 (Continued)

a= -2,

g=0,

WAT2 = 80.6%

WAT2
80.6%

civw
-25.0
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ot FSE - NASA DATA STUDY

OATA PART/POINT 52S5/4 IDENT. 82 FREQUENCY RANGE = 4 — 2024
THE SEGMENT START TIME WAS AT 03:18:32.000

BANDWIDTH = 7.9 Hz RECOAD LENGTH = 13.0 SECONDS
MACH ALPHA 8ETA AHO DELTA3 8YPASS WAT2 civw
1.8 -2 o -2.9 18.8 0.0 79.8% -25.0

(al Probe = L7R2

0.030
Turbul
urbulence 0.020
(AP‘Z)rms
——-F 2
2 0.010 = P"’b‘_““_iﬂfn“{‘i’im _
= "—Tz’ 44.33 KPa (6.43 PSIA)
0.000 == e =l ==
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Freque-cy (Hz x 10'2)
(b) Probe = L5R3
0.030 ——T— e —]
_—
= — e =
Turbulence %EE%?::“:Ef e
0.020?% 1, = 44.33 KPa (6.43 PSIA = ‘;___
(APtZ) rms ==—u I L .__é. S
-_5——- E%”’i‘ Probe with lYlinimum.:r_L.:rbulencs = ===
2 e S e 5,
0.010%@ e
e <=
T et S it e TPt e P G b ot i (R Fe e e
000054 6 8 10 12 14 16 18 20 22

Full Scale Cutoff Frequency {Hz x 10—2)

FIGURE F-17
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mo=18 a=-2, 3=0, WAT2=79.8%
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ot FSE - NASA DATA STUDY

DATA PART/PQINT 525/4 IDENT. 52 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 03:18:32.000

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13,0 SECONDS
MACH ALFHA BETA RHO DELTA3 8YPASS WAT2 civv
1.8 -2 0 -2.9 18.6 0.0 79.8% -25.0

(c) Probe = L8R3

0.030
Turbul
urbulence 0.020
(Apt2)rms
P.
t
2 0.010
0.000 > === : i ;E
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)
(d) Probe = L4R6
0.030% —— —g
= e = ==
: P+ = 4433 KPa (6.43 PSIA) =idimsa—m
Turbulence = 12 _mg
(AP,.) 0.020 &=====3 Probe with Average Turbulence = =
2’ rms ESTEas e e
. Pt2

14 16 18 20 22

"6 8 10 12
Full Scale Cutoff Frequency (Hz x 10

FIGURE F-17 {Continued)

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=18 a=-2, (=0, WAT2=79.8%
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FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 416/1 IDENT. 83 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 16:09:18,400

BANDWIDTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA ALT ] RHO DELTA3 BYPASS WAT2
1.81 -2.3 0.2 17511 (57480 -2.8 18.2 0.0 78.9%

(2) Probe = L1R3

0.030 : = e
Turbul Pro = 44.95 KPa (6.52 PSIA)
urbulence 0.020 = PTZ
mp‘?’rms =
P
t
2 0.010
0.000 : et P T
0 2 4 6 8 10 12 14 16 18 20
Full Scale Cutoff Frequency (Hz x 10'2)
(b) Probe = L4R2
0.030
Turbulence - -
(AP 0.020 == | Prg=44.95KPa (6.52PSIA) 2
= Probe with Minimum Turbulence
Pt A
2 re
0.010E=

i85 nts i
10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10’2)

FIGURE F-18

EFFECT OF FILTER CUTOEF FREQUENCY ON TURBULENCE FOR
Mo=181, «=-23, =02 WAT2=78.9%
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FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 416/1 IDENT. 53 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 16:09:18.400

BANDWIDTH = 4.0 Hz RECORD LENGTH = 1,0 SECONDS
MACH ALPHA BETA ALT RHO - DELTA3 BYPASS WAT2 civw

1.3 -2.3 0.2 17511 (57480 -2.8 18.2 a.0 78.9% -25.000

(c) Probe = L6R2

0.02v

e e e i B e
Turbulence e — F{z = 44.95 KPa (6.52 PSIA) =
0.020 == ==
(AP‘2 rms
‘2
0.000 : R
0 2 4 6 8 10 12 14 16 18
Full Scale Cutoff Frequency (Hz x 10"2)
(d) Probe = L8R2
0.030 = —
e
—=——
Turbulence =
0.020
(APtz) . =
Pt2 E—;
0.010 & S S L
B PT2 =44.95 KPa (6.52 PSIA) =
E_ ==3 Probe with Vlaxlmum Turbuience
=k e E et S TR S o Sh Iy 2 B =
00000 2 - 6 8 10 12 14 16 18

Full Scale Cutoff Frequency (Hz x 10_2)

FIGURE F-18 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mo=181, «=-23, § =02 WAT2=78.9%
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FSCP - NASA DATA STUDY

DATA PART/PCOINT 38F/8 IDENT. 54 FREQUENCY RANGE = 4 — 2024
THE SEGMENT START TIME WAS AT 01:40:03.000

SANDWIDTH = 7.9 Hz RECORO LENGTH = 13.0 SECONDS
MACH ALPHA BETA AHO DELTA3 BYPASS WAT2
1.8 4 0 25 18.7 0.0 79.3%

(a) Probe = L7R3

0.030 ===
Turbuience %_‘__
0.020 e
(APtZ) rms % _— e == ==
3 = === .::.. ..-.-...F:,..... e .._z-—_—=_=—
2 0.010 . Probe with Maximum Turbulence s —x
— g — ==
Pr_= 44.26 KPa (6.42 PSIA =
2- . e
S T — SR Eert %—:-«-—-—
0.000 == e i ah TR S f e
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency {Hz x 10-2)
(b) Probe = LBR3
0.030m
Turbulence
0.020
(APtZ)rms
F‘tz .
0.010E
B H T st He i i FH e e s i -'-:‘
0.000 2 4 8 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10-2)
FIGURE F-18
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 1.8, a=4, (=0, WAT2=79.9%
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FSCP - NASA DATA STUDY

DATA PART/POINT 355/8 IDENT. 54 FREQUENCY RANGE = 4 — 2024
THE SEGMENT START TIME WAS AT 01:40:03.000

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civv
1.8 4 ] 2.5 18.7 0.0 79.9% -25.0

(c) Probe = L6R4

= et e
=== el
Turbulencs . Ee== r:;z = 44.26 KPa (6.42 PSIA)
(APtZ}rms 5 Probe with Minimum Turbulence =
t
2 0.010
=== =t ==EET e
0.000 e ___:_-_L“;:Lm%
Q 2 4 8 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10-2)
(d) Probe = L2RS
B :
S e Py, = 44.26 KPa (6.42 PSIA) o =
oo0EE== 2 = E
(AP,,) TUEE=Z== Probe with A T Eiz==
t2' s ===—== Probe with Average Turbulence

==

22

0 2 4 6 8 10 12 14 16 18 20

Full Scale Cutoff Frequency (Hz x 10_2)

FIGURE F-19 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 1.8, a=4, (=0, WAT2 =79.9%
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FSE - NASA DATA STUDY

DATA PART/POINT 528/2 IDENT. S8 FREQUENCY RANGE = 4 — 2024
THE SEGMENT START TIME WAS AT 03:40:38.000

SBANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA RHO DELTA3 8YPASS WAT2
1.8 4 .0 25 18.7 0.0 80.8%

(a) Probe = L7R1

0.030 ==
Turbul ==
urouienc® 00 =
(Apt2)rms
—F—-- e
t w—
= 0.010 —
0.000 2 = — =
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10_2)
(b) Probe = L8R3
0.030 = =
Turbulence f
0.020 = 4
(APtz)rms 4 - et T e s
Pt2
0.010=

2 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10_2)

FIGURE F-20
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mo=18, a=4, (=0, WAT2=80.8%
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FSE - NASA DATA STUDY

DATA PART/POINT 528/2 IDENT. SB FREQUENCY RANGE =4 — 2024
THE SEGMENT START TIME WAS AT 03:40:36.000

BANDWIDTH = 7.9 Hz

MACH
1.8

Turbulence

mptZ) rms

Ptz

Turbulence
(..\Ptz) —

F‘t2

RECORD LENGTH = 13,0 SECONDS

ALPHA 8ETA AHO DELTA3 BYPASS WAT2
4 0 25 18.7 0.0 80.8%
(c) Probe = L2RS
0.030 -

0.020

0.010

it

0.000 S S e
0 2 4 6 8 10 12 14 16 18 20 22

Full Scale Cutoff Frequency (Hz x 10"’2)

(d) Probe = L6R6

":::';3.53—?:;3_5557'53{}%:':}?:#:::;&::‘..‘.:;:;:: 4

:._= oo ispralsinesisgTaat ey =
0o 2 4 8 8 10 12 14 18 18 20 22
Full Scale Cutoff Frequency (Hz x 10-2)

FIGURE F-20 (Continued)

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

Mg=18 a=4, =0, WAT2=280.8%

civw
-25.0
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FSE - NASA DATA STUDY

DATA PART/POINT 529/4 IDENT. S8 FREQUENCY RANGE =4 - 2024 Mz
THE SEGMENT START TIME WAS AT 04:25:48.000

BANDWIDTH = 7.9 Mz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA 'RHO DELTA3 BYPASS WAT2 civwv
1.8 4 0 25 18.7 0.0 79.7% -25.0

(a) Probe = L6R3

0.030 = = = ==
Turbul ==
I oo P - 4468 KP (;48 PSI;\)
A - s a (0.
(APeo) rms = [ HE
B —i=i—= Probe with Minimum Turbulence =i
t _— 4
2 0.010 ===
=
0.000 =5 = TR e el SR D
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10—2)
(b) Probe = L7R3
0.030 == oo :
Turbulence == e =
0.020 == — === =
e ==t=—-—_= =
. =
0.010E&E == T
x = = e od
s p.[. = 44,68 KPa (6.48 PSIA)
EEENEE 2
0.000 T 0 i SR e ety S s SN e e SRR | E

0 2 4 6 8 10 12 14 18 18 20 22
Full Scale Cutoff Frequency (Hz x 10"‘2)

FIGURE F-21
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mo=18  «=4, 3=0, WAT2=79.7%
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f‘ FSE - NASA DATA STUDY
¥ DATA PART/POINT 529/4 IDENT. 56 FREQUENCY RANGE = 4. 2024 Hz
THE SEGMENT START TIME WAS AT 04:25:48.000
5 BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
. | MACH ALPHA © BETA RHO DELTA3 BYPASS WAT2 civw
. 1.8 4 0 25 18.7 0.0 79.7% ~25.0
(c) Probe = L7R4
0-030 ¥ R 55 S EaE 3 i =
ﬁ%::—.::’k
g s o
Turbulence =F : =t :
0.020 =S mm _ T
‘4Pt9)rms Eeeers oo oeae e
Ptz 6,010 gf-é:!:., j Probe with Maximum Turbulence [
TE | Pr_ = 44.68 KPa (6.48 PSIA) =
EEEE R
SES S s e i
0.000 EE: et z e e '”1_"_' o e S R M LI et $=2]
0 2 4 &6 g8 10 12 14 16 18 20 22
Ly _ Full Scale Cutoff Frequency (Hz x 10™2)
0.030¢= B L "f“s
Turbulence e B BRERY TS Sy g rrr= -.'ET:Z?‘V $a334 A%
(APy,) 0.020 Pt . 44,68 KPa (6.48 PSIA)
—-:-_2—21‘-5 = = Probe with Average Turbulence =
Ptz :_-:Ef 2 3 .:i i s3352 90 b2 S3404
0.010[ E =
; 0.000 8 10 12 14 16 15 20 22
i Full Scale Cutoff Frequency (Hz x 10'2)
FIGURE F-21 (Continued) i
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 1.8, =4, =0, WAT2=79.7%
¥
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SERIES VIII - NASA DATA STUDY

DATA PART/PCINT 249/5 IDENT. 60 FREQUENCY RAMGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 06:15:53.000

BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA . RHO DELTA3 BYPASS WAT2 civw
2.2 -2 9 —4.0 25.0 .0774 (120.0) 65.0% -25.0

{a) Probe = L8R3

0.030
Turbulence =
(Apt2)rms H=
l",:2
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)
(b) Probe = L3R4
0.030 S o ——
=== L ==
= - pom e
= e
Turbulence = = ik T
42.89 KPa (6.22 PSIA)
0.020: :
(_\Ptz) ; =
rms =
Ptz ——
: 0.010

~22

10 12 14 16 18 20

Full Scale Cutoff Frequency (Hz x 10‘2)

FIGURE F-22
EFFECT OF FILTER CUTOFF FREQJENCY ON TURBULENCE FOR
Mg=22, a=-2, (§=0, WAT2=65.0%




SERIES VIl - NASA DATA STUDY

DATA PART/POINT 248/5 IDENT. 60 FREQUENCY RANGE = 8-12000 Hz
THE SEGMENT START TIME WAS AT 06:15:59.000
BANDWIDTH = 12.2 Hz

RECORD LENGTH = 10.0 SECONDS

MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civv
2.2 -2 0 —4.0 2s.0 0774 (120.0) §5.0% -25.0
(c) Probe = L1R5S
0.030 = = = i
Turbulence S =
0.020 &5 = e
(AP,,) = ———
2 rms §=_=“—E= B et =
P.. e :
0010==== 7] = 42.89KPa (6.22PSIA) =
:_Lfrobe with Maximum Turbulence === i_
0.000 e i S e e et =
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2)
" (d) Probe = L3R6
0.030 EEE s e e S
=: e
e e
Turbulence
(Aptz’ rms
Ptz < e e et Tt e RIS I ST I e SR o
0.010 == Probe with Average Turbulence =
5 F{. = 42.89 KPa (6.22 PSIA)
‘ 2
0.000 [;T_}_ZE*..} 51 .i*-i.:}~§"-’§5: ...:_.

0 2 & .6 8 10 12 1% 18 1820 2
Full Scale Cutoff Frequency (Hz x 10'2)

FIGURE F-22 (Continued)

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

Mg=22, a=-2, B=0, WAT2=65.0%




SERIES VIIl - NASA DATA STUDY

DATA PART/POINT 249/9 IDENT. 61 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 06:21:10.000

BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civv
2.2 - 0 —-4.0 25.0 .0774 (120.0) 82.9% -25.0

(a) Probe = L4R2

0.030
Turbulence =
0.020 ===
(APIQ)rms
=
t
’ 0.010 £
0.000 = = e e
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10_2)
&R (b) Probe = L7R3
.0 = — - e ——
e S e
S o
Turbulence = Py = 43.85 KPa (6.36 PSIA) -
‘ 2
(AP‘Z)rms
P‘Z
0.0005= 10 12 14 16 18 20 22

Full Scale Cutoff Frequency (Hz x 10"2)

FIGURE F-23
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22, «a=-2 =0, WAT2=62.9%
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SERIES VIl - NASA DATA STUDY

DATA PART/POINT 249/9 IDENT. 61 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 086:21:10.000

BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2
22 -2 ) -4.0 25.0 0774 (120.9)  62.3%

" (c) Probe = L3R4

0.030
THOUHNOE s F}z = 43.85 KPa (6.36 PSIA)
(AP12) s Probe with Minimum Turbulence i
Pey
= e = =t e e |
0 2 4 8 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10-2)
(d) Probe = L3R5
0.030 e il
== =
Turbulence =
(4Pt2) e =
Ptz

CEE S R o S o ek
== P o T S 1] ST G o

p-.r = 43 85 KPa {6.26 PSIA)
= 2

e e i

Full Scale Cutoff Frequency (Hz x 10-2)

FIGURE F-23 (Continued)

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22, .«=-2, (=0, WAT2=62.9%




DATA PART/PQINT 385/5

FSCP - NASA DATA STUDY

IDENT. 62  FREQUENCY_ RANGE = 4. 2024 Hz

THE SEGMENT START TIME WAS AT 01:32:35.000

BANDWIDTH = 7.9 Hz

MACH
2.2

Turbulence

(APQ) rms

2

Turbulence

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 2.2,

54

ALPHA
-2

0.030

0.020

0.010

0.000

0.030

0 2 4 6 8 10 12 14 15

RECORD LENGTH = 13.0 SECONDS

BETA RHO DELTA3 BYPASS
0 —4.0 25.0 .0774 (120.0)
(a) Probe = L8R1
S
e — ot p—
e ==
== T e e

S e o e
18 20
Full Scale Cutoff Frequency (Hz x 10—2)

(b) Probe = L1R3

22

il

KPa (6.44 PSIA) =

12

14 16 18 20
2

0 2 4 6 8 10
Full Scaie Cutoff Frequency (Hz x 107

FIGURE F-24

a=-=2, (=0, WAT2=617%

92

WAT2
61.7%

civw
-25.0
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FSCP - NASA DATA STUDY

DATA PART/POINT 385/5 IDENT. 82 FREQUENCY RANGE = 4 - 2024 Hz
THE SEGMENT START TIME WAS AT 01:32:35.000 S T T

BANDWIOTH = 7.9 Mz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA RHO DELTA3 3YPASS WAT2
2.2 e [ —4.0 25.0 0774 (120.00  81.7%

(c) Probe = L2RS

0.030 T S s i s e o
”‘_“‘_': o=
eI ?E:::.:.*_i;::':: ==
Turbulence __W.#; = —
000 === ===
(AP,,.) e === T e
2 rms e
)
t =
2 0.010 =
= Pr, = 44.40 KPa (6.44 PSIA) ==
0.000 e e b e e
0 4 8 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2)
(d) Probe = L3R5
0.030 = :
= =
Turbulence B Pr_= 44.40KPa (6.44 PSIA) =
(AP.) 0.020 =1 ‘2 3
12 rms e
0.010=
0000 T e T 22

Fuil Scale Cutoff Frequency (Hz x 10"2)

FIGURE F-24 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22 «a= -2, =0, WAT2=61.7%
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FSCP - NASA DATA STUDY

DATA PART/POINT 385/2 IDENT. 63 FREQUENCY RANGE : 4.2024 Hz
THE SEGMENT START TIME WAS AT 01:29:15.000

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA SETA RHO DELTA3 BYPASS WAT2 civw
2.2 -2 0 -4.0 25.0 0778 (120.1)  62.3% -28.0

0.030 : e
Turbul = =rE e
urbulence 0.020 3 e
(AP'2)rms =
F'-t
2 0.010 s th Maximum Turt
i P+_= 43.99 KPa (5.38 PSIA) =
T 2 a ( }
0.000 =S e
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2‘
(b) Probe = L1R3
0.030 ==
Turbulence =
8P, 00
Pt2
0.010

Sl S E R e T w0
G0 10 12

Full Scale Cutoff Frequency (Hz x 10_2)

FIGURE F-25
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22, a=-2, (3=0, WAT2=62.3%
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FSCP - NASA DATA STUDY

DATA PART/POINT 388/2  IDENT. 63 FREQUENCY RANGE =4 . 2024 Hz
THE $¢GMENT START TIME WAS AT 01:29:15.000

BANDWIDTH = 7.3 Mz RECORD LENGTH = 13.0 SECONDS .
MACH ALPHA BETA AHO DELTA3 8YPASS WAT2 civw
2.2 -2 0 -4.0 25.0 .0778 (120.1) 82.3% -25.0

(c) Probo LSR3

Turbul
urbulence 0.020
('\Pt2)rms
P.
t
2 0.010
e = —'—_—'
0.000 : —in: 2= e
0 2 4 8 8 10 12 14 16 18 20 22
Fuil Scale Cutoff Frequency (Hz x 10~ 2)
(d) Probe = L7R6
0.030= = —— T R S o = o
Turbulence = 5
0.020 & ' =
(APtz) v =3
t2 =
0.010 Probe with Average Turbulence
3 9—1.2 = 43.9¢ KPa (6.38 PSIA) =
00 : i __.;§
4.0 10 12 14 16 18 20 22

Full Scale Gutoff Frequency (Hz x 10~2)

FIGURE F-25 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 2.2, a=-=2, (=0, WAT2=62.3%




FSE - NASA DATA STUDY

DATA PART/PQINT 8542/2 IDENT. 84 FREQUENCY _RANGE = 4-2024 Hz

THE SEGMENT START TIME WAS AT 22:51:48.00) =

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA RHO DELTAY BYPASS WAT2 civwv
2.2 -2 0 -4.0 248 0278 (43.1) 60.2% -25.0

(a) Probe = L8R1

0.030 = ——
Turbulence ————"‘-‘-‘"’""—.:_ ===
0.020 == ——— ==
(8Pt2) s e e
= — S e
. 0.010 == —
== PT2= 56.05 KPa (8.13 PSIA) ===
= Probe wnth Maximum Turbulence W=‘
0.000 ——— S S
0 2 4 6 8 10 12 14 16 18 20 22
Fuli Scale Cutoff Frequency (Hz x 10~2)
(b) Probe = L2R2
0.030 =—
=i
Turbulence :
: 0.020 e
Pt2 = o i ==
0.010E Probe with Average Turbulence
5}2 = 56.05 KPa (8.13 PSIA)

"8 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 1072

FIGURE F-26
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22, a=-2, (=0, WAT2=60.2%
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FSE - NASA DATA STUDY

DATA PART/POINT 542/2  IDENT. 64 FREQUENCY RANGE = 4. 2024 Hz
THE SEGMENT START TIME WAS AT 22:51:48.000 T

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA AHO DELTA3 8YPASS WAT2
2.2 -2 ) -4.0 24.8 .0278 (43.1) §0.2%

(c) Probe = L8R3

0.030 ——r—T e

==" ————— = = |
e . -—-::---!-..: - ;E
== === '
Turbulence e e RS e
0.020 e ——
(Aptz)rms B e e e = e
P, ' e e ==
t = = T ===
; 0.010 = ————
= TZ = 56.05 KPa (8.13 PSIA) —_—
e ==
= e = —
0.000 = e B e
0 2 4 6 8 10 12 14 16 18 22
Full Scale Cutoff Frequency (Hz x 10‘2)
0.030
Turbulence - : =
0.020 e ===
(3P ==
Pt2
0.010E
0.000 ;CREE e : e

0° 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10~2)

FIGURE F-26 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
My =22, a=-2, =0, WAT2=60.2%

civw
-25.0
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FSE- NASA DATA STUDY

DATA PART/POINT S543/4  IDENT. 88 FREQUENCY RANGE = 4. 2024 Hz
THE SEGMENT START TIME WAS AT 23:12:07.000

BANOWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA SETA RHO DELTA3 8YPASS WAT2
22 -2 0 -4.0 24.8 0223 (34.5)  80.5%

Turbulence

(APQ) rms

Ptz

Turbulence

(APtz) T

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

60

(a) Probe = L3R1

0.030

0.020

0.010

PT = 55.78 KPa (8.09 PSIA) z
Probe with Average Turbulence EEE—

T e

0.2 4 8 810121416182022
Full Scale Cutoff Frequency (Hz x 10 2)

0.000

(b) Probe = L8R1

s

0 12 = ey e 18 50

Full Scale Cutoff Frequency (Hz x 10-2)

FIGURE F-27

Mg=22, a=-2, =0, WAT2=60.5%

ciw
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DATA PART/POINT S543/4

FSE- NASA DATA STUDY

IDENT. 88  FREQUENCY RANGE = 4. 2024 Mz

THE SEGMENT START TIME WAS AT 23:12:07.000

BANDWIDTH = 7.9 Hz

RECORD LENGTH = 13.0 SECONDS

MACH ALPHA BETA RHO DELTAJ BYPASS WAT2
22 e 0 —-4.0 24.8 0223 (34.5)  80.5%
(c) Probe = L8R3
0.030 — T
Turbul =
urbulence 0.020
('\PQ)rms ==
Ptz = 4 Pt
0.010 == g s e e s oo
PT2 = 55,78 KPa (8.09 PSIA) ==
0 2 4 & 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10_2)
{
(d) Probe = L2R4
0.030 = B e e i S S e S TR S e
Turbulence i‘%;—ﬁ-ﬂ
(AP ) 0.020 ;::_::_ ..—..3-. = - ¥y e CYYoTyaiEs e 3ttt
2" rms e PTZ- 55.78 KPa (8.09 3
$t2 ‘ ==: Probe with Minimum Turbulence
0.010E
: "i:?.::r.:::':;;:?lﬂ‘:n ";1 HE S ;"
000 & 8 10 12 14 16 18
Full Scaie Cutoff Frequency (Hz x 10"2)
FIGURE F-27 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

Mg = 2.2,

a=-2, =0, WAT2=60.5%

S

-25.0
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DATA PART/POINT 184/7

SERIES VIIl - NASA DATA STUDY

IDENT. 68 FREQUENCY RANGE = 6-12000 Hz

THE SEGMENT START TIME WAS AT 20:22:12.000

BANDWIDTH = 12.2 Hz

MACH
2.2

Turbulence

(APtZ) rms

Turbulence

(AP‘2) rms

l"t2

RECORD LENGTH = 10.0 SECONDS

ALPHA BETA RHO

DELTA3 BYPASS WAT2
0 0 =20 22.5 0.0 69.3%
(a) Probe = L2R1
0.030 - =
— ==
0.020 =
== e ==
= E:m::?g- =R T
= 2 :_3.:‘ :&;_T—_-'---:_ i
0.010 == Pt = 42.33KPa (6.14 PSIA) ==
' P =k
Probe with Maximum Turbuience E==
e =
0‘000 T Pt B e ST I = E

0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10™2)

" (b) Probe = L8R3

0.030 ——

& 8 10 12 14 18 18 20 22
Full Scale Cutoff Frequency (Hz x 10-2)

0.000 o

FIGURE F-28

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULZNCE FOR

Mg = 2.2, =0, =0, WAT2=69.3%
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DATA PART/POINT 184/7

SERIES VIl - NASA DATA STUDY

IDENT. 68 FREQUENCY RANGE =4-12000 Hz

THE SEGMENT START TIME WAS AT 20:22:12.000
BANDWIDTH = 12.2 Hz

MACH
22

Turbulence

(Aptz)rms

Turbulence

(3Pe) e

Ptz

RECORD LENGTH = 10.0 SECONDS

ALPHA 8ETA RHO DELTA3 8YPASS WAT2 civwy
s 8 -20 225 0.0 §9.3% -25.0
(c) Probe = L3R6
e §E e e
e s s e
e e e
0.020 ===

== F{; 42.33 KPa (6.14 PSIA) e

Probe with Minimum Turbulence f‘ﬁ‘—
e e— oo
0.010 s =
i i ey
== S T
0.000 : e e
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10’2)
(d} Probe = L4R6
0.030 : = e
= == i e E
SETEEEET = SHEE
0.020 o=
= Pr_= 233 kﬁ‘j:"é"ﬁ bsiAl
0.010:.:. = TZ 4 a (6. A)
— Probe with Average Turbulence
BT sy e
0000, =54 6 8 10 12 14 16 18 30 22

Full Scale Cutoff Frequency (Hz x 10~

FIGURE F-28 (Continued)

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

Mg=22 «=0,

=0, WAT2=69.3%
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SERIES VIII - NASA DATA STUDY

DATA PART/PQINT 184/5 IDENT. 67 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 20:18:38.000
BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS

e !

ALPHA BETA RHO

MACH DELTA3 8YPASS WAT2 civv
e 3 o -2.0 22.5 0.0 75.4% —25.0
(a) Probe = L1R2
0.030 = = =
e T S
Turbulence 0.020 =;§£‘:‘::"§_—f === g
. e == = =
(AP,,) e ==
2'rms s = o o e ERS
P, £ —Jt::ﬁ"%ﬁ}—"- =
t = e e e e
2 0.010 == -jw—_‘;s—ﬂ_—-i —
_—— PTZ = 41.99 KPa (6.09 1A) %ﬁa
, = -F";c—abﬁe—with Maximum Turbuience _-=;:_-—-
> 0.000 = = e —"-‘—:==-j==i_-"::‘ ol n T
0 2 4 &6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10-2)
(b) Probe = L8R3
0.030 —mee— —
Turbulence
: 0.020
(APtz)rms _____
Pra S
3 0.010 === _PTl' = 41,99 KPa (6.09 PSIA)
e 2 =
e S R N P AR
0000546 8 10 12 14 16 18 20 22
&, Full Scale Cutoff Frequency (Hz x 10_2)
FIGURE F-29
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg =22, a=0, =0, WAT2=754%
3
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SERIES VIl - NASA DATA STUDY
1 DATA PART/POINT 184/ IDENT. 67 @ FREQUENCY RANGE = §-12000 Hz
THE SEGMENT START TIME WAS AT 20:19:38.000
5 BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
£
’; MACH ALPHA BETA RHO DELTA3 8YPASS WAT2
2.2 0 o -2.0 225 0.0 75.4%
(c) Probe = L5RS
0.030 = — — -
=
EEm—EmEaEmS ST Es
Turbulence = e ——— e
0.020 = e e
(aPy,) = ==
2 rms SeEE = = == =
Pt ZE=——"=1 Probe with Average Turbulence =rc—
0.010 - e
= P, " 41.99 KPa (6.09 PSIA)  EEEE=S
7 = _j: _m;——-:.::_'l e
0.000 __-_‘-:.—*——4::::':.-_.—'.:;::.—.:::."_—_——;;;::&.—:: =
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2)
(d) Probe = L3R6
0.030 — —
g:&—} === : =$=Fm E
Turbulence :—:WE—- SERSE
(API ) 0.020 :—«-E:::“-hf-_ = T SIS = :;:_..;:_.._.‘
—2ms = Pp,= 41.9KPa(6.09PSIA
P g
. 2 — = Probe with Minimum Turbulence
A 0010 s
._:—%_ S =Tk %
e
Pt Sk oy pon s P T I S R FER e
0'0000 4 6 - i T TS V- ZR 16 18 20 22

Fuil Scale Cutoff Frequency (Hz x 10-2)

- .Mé, -

FIGURE F-29 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22, «=0, =0, WAT2=75.4%
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-25.0
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FSCP - NASA DATA STUDY

DATA PART/POINT 413/9 IDENT. &8 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 22.30:10.000 -

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2
2.2 0 0 -2.0 22,5 0.0 73.6%
(a) Probe = L2R1
0.060 : =
Turbulence 0.040 B ==
P o) CEREEE
F —
t = =i
. 0.020
0.000 b ® e é_é
Q 2 4 & 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10—2)
(b) Probe = L8R3
0.060 — — -
== e B
Turbulence 0.040 = :
(APtz) rms :
Ptz ...':j;: =
0.020E = :
; F.'r = 43.16 KPa (6.26 PSIA) =
F 2 =
5 s me e e e T RS
0:0005 & 8 10 12 14 16 18 20 22

Full Scale Cutoff Frequency (Hz x 10"2)

—— .+ —

FIGURE F-30

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22, «=0, =0, WAT2=73.6%
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FSCP - NASA DATA STUDY

DATA PART/POINT 413/9 IDENT. &8 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 22:30:10.000

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA AHO DELTA3 BYPASS WAT2 civv
2.2 ] v} -2.0 22.5 0.0 73.8% -25.0
(c) Probe = L6R4
0-060 E——————a—-—“—-—'m—— > 5 ~__"—:_"'
Turbulence
(APtZ)rms = . : == SR
b = X s e ==
Ptg rone = F»(2 43.16 KPa (6.26 PSIA) = ==
i Probe with Minimum Turbulence =
——
0.000 =3 T e S g SR SR e S S S e
0 2 4 6 8 10 12 14 158 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)
(d) Probe = LSRS
0.060 === s e e e
ProPe with Average Turbulgnce _:;-E
Turbulence — e e
(APt) ’ Eemehee—t e
2 rms e
.
0.020 & = ==
== Eé— P'_ R Ty eyt
= 43.16 KPa (6.26 PSIA =
Tz ( ) =
6000 = E B A i i N T =

0 2 4 6 8 10 12 14 16 18 20 22

Fuil Scale Cutoff Frequency (Hz x 10"'2)

FIGURE F-30 (Continued)

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mo=22, «=0, @=0, WAT2=73.6%
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DATA PART/POINT 413/12 IDENT. 89

FSCP - NASA DATA STUDY

FREQUENCY RANGE = 4 — 2024 Hz

THE SEGMENT START TIME WAS AT 22:34:15.000

BANDWIDTH = 7.9 Hz

MACH
2.2

Turbulence

‘Aptz’ rms

P‘2

Turbulence

(AP‘Z) rms

F't2

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mo = 2.2,

68

ALPHA
0

0.060

0.040

0.020

0.000

0.060

RECORD LENGTH = 13.0 SECONDS

BETA RHO DELTA3 BYPASS WAT2
0 -2.0 225 0.0 68.3%
(a) Probe = L1R1
——— —— —71:'.'..-' ==
= - = i
e =
EeEasasmn sy
e = T T e SRS ':'
=== Probe with Average Turbulence

=

ﬁ = 43.02 KPa (6.24 PSIA) =

e e e e h e
== e e e
= e e e T e

2 4 6 8 10 12 14 16 18 20 22
Fuil Scale Cutoff Frequency (Hz x 10'2)

(b) Probe = L8R3

e o I I e e s

=

43.02 KPa {6.24 PSIA)

b b s be e TEIII S TIL
---- e e R e e e St oy
8

2 4 8 10 12 14 18 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)

FIGURE F-31

a=0, =0, WAT2=68.3%
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FSCP - NASA DATA STUDY

OATA PART/POINT 413/12 IDENT. 89 FREQUENCY RANGE = 4 — 2024 Mz
THE SEGMENT START TIME WAS AT 22:34:15.000

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA 8ETA RHO DELTA3 BYPASS WAT2 civw
2.2 0 0 _%o 225 0.0 68.3% -25.0

(c) Probe = L3R4

0.060 mEp——— - = —
Turbulence
) )
up‘?'rms
Ptz
Pr, = 43.02 KPa (5.24 PSIA)
2
== Probe with Maximum Turbulence ===
T = o e e e e -
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2)
(d) Probe = L6R4
Turbulence
(APtZ)rmg == = Pr_obe witt!~MinimuT_T9rb_u_l_gnc_e .
5 S Pr. = 43.02KPa(624PSIA) s
2 =K '
ooy 4 6 8 10 12 14 16 18 20 22
2
)

Full Scale Cutoff Frequency (Hzx 10~

FIGURE F-31 (Continued)

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22 «=0, @=0, WAT2=68.3%
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FLIGHT - NASA DATA STUDY

OATA FLIGHT/RUN 425/1 IDENT. 70 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TIME WAS AT 085:09:58.870

BSANDWIOTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA SETA ALT RHO DELTA3 8YPASS WAT2
.21 0.1 0.2 16523 (54210) -2.2 22.9 0.0 73.0%

(al Probe L1R3

0.300
Turbulence
(AP‘Z)rms
Ptg
0246810121416182022
Full Scale Cutoff Frequency (Hz x 10'2)
(b) Probe = L3R2
0.300 ——— e TR T e e —————
e T e e e e e e e e e
I — — _m:_. — g —T e
==:"‘.—__;__..‘-:‘ —= — i g e
Turbulence = :-WM:? = ::“"'P;‘ . =
2 rms —
- ==; Probe with Minimum Turbulence
Ptz 3 .-: s

1 8 20 22
_2)

10 12 14

16

Full Scale Cutoff Frequency (Hz x 10

FIGURE F-32 _
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=221, «=0.1, § =02, WAT2=73.0%
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FLIGHT - NASA DATA STUDY

DATA FUGHT/RUN 425/1 IDENT. 70 FREQUENCY RANGE = 4 — 2000 Hz
THE SEGMENT START TTME WAS AT 08:09:58.870

SBANDWIDTH = 4.0 Hz RECORD LENGTH = 1.0 SECONDS §

1
MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2 civv §
2.21 0.1 0.2 16623 (542100 -2.2 229 00 73.0% -25.000 |3

(c) Probe = L6R6

i3
1
13
i
|

£

0,300 ---—-—q‘i?-—-?- s g e
= S e e Sl
e TS T e 2 ER R —
Tubuience S 912-1524 KPa (2.21 PSIA) e
(aP,,) ' '—_::—-g == Probe with ;;a;ﬁb—l;en—c: =3 'EES
rms e g B
F — e e, =
¢ = . Pt s ]
2 0.100 ¢ e ———
e
= E e
=
0.000 == e e e St S e e
0 2 4 8 8 10 12 14 18 182022
Full Scale Cutoff Frequency (Hz x 10 2)
(d) Probe = LSR3
0.30b5.=:r.__-_:.._—._......_:. = T —
Turbulence ==
0.200E
WP
P!z =
- st -3
0.100 = Probe with Maximum Turbulence = =

=S Pt = 15.24 KPa (2.21 PSIA)

i i
i

e SR T TS

e e = S e T T O NI A et e
0.000 =545 8§ 10 12 14 16 185 20

Full Scaie Cutoff Frequency (Hz x 1072

FIGURE F-32 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
.Mg=221, a=0.1, 8 =02 WAT2=73.0%
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FSCP - NASA DATA STUDY

DATA PART/POQINT 382/3 IDENT. 71 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 00:52:38.000

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA 8ETA AHO DELTA3 BYPASS WAT2
2.2 4 0 0.0 25.0 .0774 (120.0) §0.7%

(a) Probe = L8R1

0.030 = — b e
Turbul :
urbulence 0.020 =— _—
(APt rms SCE——== x> e
P, ==
ty ==
0.010 - =
1 ==
: Probe with Maximum Turbulence Z=52=
0.00C === S e e ML Eee|
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10-2)
(b) Probe = L4R3
0.030 === == P A
e e e
= Probe with
Turbuience =
0.020 ==
(OPro) g = )
'p'tz SEmoeemio= =
0.010 EE= S =
= = — e
B e e
T ...__...':_
0.000 E== e hifeE

0 2 & 6 8 10 12 14 16 18 20 22
Full Scale Cuto#f Freguency (Hz x 10™2)

FIGURE F-33
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22, «a=4, =0, WAT2=60.7%
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FSCP - NASA DATA STUDY

DATA PART/POINT 382/3 IDENT. 71 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 00:52:38.000

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS

MACH ALPHA BETA RHO DELTA3 8YPASS WAT2
2.2 4 0 0.0 25.0 .0774 (120.0) §0.7%
{c) Probe = L8R3
0.030 = ==
= e '—-*"":"—7__“ =
Turbulence = ==
ey f———————— — ————— S/
(AP,) == 2 s PESE MY 5
2'rms ==;-::~-=f— =E=a= ..—-_z:—-‘—":‘: = e
7 e e
2 0.010 = = —
— PT = 44,40 KPa (6.44 PSIA) = e
= 2 %E
== .::;':.__:_ J,_ sepreeh
4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10~ 2)
(d) Probe = L3RS
0 030'_?§'—_—.—# ‘!
i e ES=
Turbulence | BT = 44.40 KPa (6.4 PSIA) e
(AP..) 0.020 = T2 e
2’ rms =% Probe with Minimum Turbulence =
Ptz ________ o —
0.010E
0.000 EERIE S e GO R o b B et B ==
: 0 10 12 14 186 18 20 22

Full Scale Cutoff Frequency (Hz x 10"2)

FIGURE F-33 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22 «=4, =0, WAT2=60.7%

GINAL PACE 10
%‘;} POOR QUAU
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' FSE - NASA DATA STUDY

DATA PART/PQOINT 8545/2 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
MACH ALPHA BETA RHO DELTA3 8YPASS WAT2 civv
2.2 s 0 1.0 25.0 0781 (121.1)  83.2% -25.0

(a) Probe = L2R2

Turbulence
(Al‘-‘tz)‘,ﬂ,‘s
e =
0 2 4 6 8 10 12 ‘4 18 18 20 22
Full Scale Cutoff Frequency (Hz x 1 03
(b) Probe = L8R3
0.030 = = === =rr—
!m - o - = - 2
Turbulence %.. -
(aPy,) 0.020 e
rms e
0.010 EE= = et 2 P mopt R e H
PT2= 56.95 KPa (8.26 PSIA) iz

Fuil Scale Cutoff Frequency (Hz x 10"2)

FIGURE F-34
EFFECT OF FILTER CUTOFE FREQUENCY ON TURBULENCE FOR

Mo=22, a=4, (3=0, WAT2=59.2%
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FSE - NASA DATA STUDY

DATA PART/POINT $45/2 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
MACH ALPHA SETA RHO DELTA3 8YPASS WAT2 civwv
22 s 0 1.0 25.0 .0781 (121.1) 59.2% —-25.0
(c) Probe = L2R4
0.030 = == - —
e e T T =
et ST
Turbulence e -j ==
0.020 == — == ==
(APtz) s == = Ptz = 56.95 KPa (8.26 PSIA)
Ft = = Probe with Minimum Turbulence =
2 Pt e ey Tyt ey Oy : ek e
0.010 == = —
e s s =——r— = ———y
= T‘"ﬂa:'—*‘——"
== oI ==D = =i SE=s
0,000 K e e = =
0 2 4 &6 8 10 12 14 186 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)
{(d) Probe = L8R4
0.030 == e
Turbulence 2
(aP,) 0020 5
—f2rms , =
Pry ==
0.010 —_, = e =
= Pp_= 56.95KP2 (8.26 PSIA) 1ot
== 2 i
=== Probe with Maximum Turbuience |:
e oty T g ooy ) L s O iy g et E T S R -:.?_'
0.000 =546 8 10 12 14 16 18 20 22
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FIGURE F-34 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22, «a=4, §=0, WAT2=59.2%

75 a



vy

o R

-,

!
i

DATA PART/POINT 54&8/4
THE SEGMENT START TIME WAS AT 23:43:50.000
BANDWIDTH = 7.9 Hz

MACH
2.2

Turbulence

(P ‘2) rms

Ptz

Turbulence

1aPt9) rms

Pt2

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
WAT2 = 58.2%
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FSE - NASA DATA STUDY

IDENT. 73

RECORD LENGTH = 13.0 SECONDS

DELTA3
o ‘1.0 25.0

(a) Probe = L6R2

8YPASS
0781 (121.1)

FREQUENCY RANGE = 4 — 2024 Hz
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538.2%

0.030 == T = = R =
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0.020 2 o= e
Probe with Average Turbulence :
e : :
e —= _—
e : =
=y e
0.000 = EE:__:— $ot = e
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= == = et
SELEREEEE ST
0.020
——— )
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T =
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Mg = 2.2,
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FIGURE F-35
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FSE - NASA DATA STUDY

DATA PART/POINT 548/4 IDENT. 73 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 23:43:50.000

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2
2.2 4 0 1.0 25.0 0781 (121.1) 58.2%

(c) Probe = L2R4

'ﬁ"brobé wi_'th 'Miaﬂxlmum '-1">L.|Hr-t.).LAJllénce 1
= PT2 = 56.88 KPa (8.25 PSIA)

0.030 T s —
e __‘_:_.:;-::::r=:_—5:.:};: = T-‘:F“':"‘:E
Turbulence = e e L
ured 0.020 = ST e —
(aP,.) = i Foamas =
—lrms == Pr,= 5083 KPa(8.25PSIA)
F = e =
A ) L
). e
= -
0.000 -~ _’%::"ﬂ':' = AEPe st sbem 18 cose s um. Dae- ”""":'.""T‘_;;':‘i‘;T::-;
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0.020
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?. =
‘2 = T
0.010 =S RhLAE TR
£

14 16

Full Scale Cutoff Frequency (Hz x 10~

FIGURE F-35 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22, «a=4, =0, WAT2 = £8.2%
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FSCP - NASA DATA STUDY

DATA PART/POINT 38472 IDENT. 78 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 01:21:54.000

BANOWIDTH = 7.9 Hz RECCRO LENGTH = 13.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civv

2.2 12 0 6.8 25.0 0774 (120.0) 60.8% -25.0

(2) Probe = L8R1

0.030 —
= I SET ==
Turbulence 0.020 = %_:“
= == e =S
(Aptz)rms == m%:zt. _..:_=—”—==
P, o~ Ei ==
t i
’ 0.010 ==
=== Probe with Maximum Turbulence == :
0.000 et ST O T e e
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cuteff Frequency (Hz x 10"2)
(b) Probe = L7R3
0.030
Turbulence ==
(4P,.) 0.020 E___i__._,_"":_
2 rms
l?‘t2
0.010 =
=
—
0.000 s ==

0 2 & 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hzx 107 <)

FIGURE F-36
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22 «=12, =0, WAT2=60.8%
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FSCP - NASA DATA STUDY

DATA PART/PQINT 384/2 IDENT. 78 FREQUENCY RANGE = 4 — 2024 Hz
THE SEGMENT START TIME WAS AT 01:21:54.000

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA RHO DELTA3 SYPASS WAT2 civw
2.2 12 o 8.3 25.0 0774(120.0)  60.8% -25.0

0.030 =
=Sens ZE
e LRSI ik i
Turbu Probe with Minimum Turbul
urbulence e
Y 0.020 === =
(AP} : i
2 rms T :: e TR e S ks ST ES
— 5;_:"_ Pl bl LT S Ty S e
Pty e ==
0010 ==
Py = 44.61 KPa (6.47 PSIA) =
= 2 =i
-z::::ﬂ
————— e e T et
0.000 =a==sm s S S
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0.030 :-'_f;"—“— ——=— B =
= i e :'"”'._':._
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0.020 e —
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3, =
‘2 - ==
0.010 E5E= - = =
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T =t Y Ty oW phetd rrde; Ties o) ribyd FERE: FRAPE FERi FPPEs EETR) B3]
0000, =5=3"6 8 10 12 14 16 18

Fuli Scale Cutoff Frequency (Hz x 10"2)

FIGURE F-36 (Continued)
EFFECT OF FILTER CUTOFF FREQUEN Y C* TURBULENCE FOR
Mg=22 x=12, 3=0, WAT2=60.8%




‘FSE - NASA DATA STUDY

DATA PART/PQINT 548/3 IDENT. 77 FREQUENCY RANGE =4 -2024 Hz
THE SEGMENT START TIME WAS AT 00:19:28.000

BANDWIDTH = 7.9 Hz RECORD LENGTH = 1.0 SECONDS
MACH ALPHA BETA - RHO DELTA3 S8YPASS WAT2 civv
2.2 1 o 8.3 24.8 .0774 (120.0) §9.0% -25.0

(a) Probe = L8R1

e e -%_.;_ SuoE=
== 3

Probe with Average Turbulence ::-r
Turbulence — =
0.020 P+ = 56.74 KPa (8.23 PSIA) S
T = r———
(AP) == 2 =
2'rms = e
Ptz ===
SEe=—t———
— ——T
12 1a 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2)
(b) Probe = L6R2
0.030 = ————— HESEEe e
Turbulence = =“""‘===___3=_~_- = 355
we) M= T =
_— Er e e
Pty =S oA R =
0.010 = Probe with Maxi =
HEeo PT2= 56.74 KPa (8.23 PSIA) =
6 18 20 22
Full Scale Cutoff Frequency (Hz x 10'2)

FIGURE F-37 ;
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR -
Mp=22, a=11, (=0, WAT2=59.0%

80



¢®°° FSE - NASA DATA STUDY

DATA PART/POINT 548/3 INENT. 77 FREQUENCY RANGE =4 .2024 Hz
THE SEGMENT START TIME WAS AT 00:19:28.000 -

SANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA RHO DELTA3 8YPASS WAT2
2.2 1 0 5.8 24.8 .0774 (120.0) 59.0%

(c) Probe = L7R3

0.030 = ; : 4:—;:5
=
=

T I
urbulence 0.020 = é
(AP‘Z)rms == === : ===
P = ———=
0.010 = == TETE e = ==
== PT2 = 56.74 KPa (8 23 PSIA)
{ —r—r— = e e f e ]

0.000 === == === s R |

Q 2 4 10 12 14 16 18 20 72
Full Scale Cutoff Frequency (Hz x 10™2)
(d) Probe = L2R4
0-030 e—— s == S —
s e
=————n ==t
Turbulence — = ?_' =
(&P.) e e ==
2 rms ~ S
R S et
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0.010 = __-_;;: PT2:-56 74 KPa {8 23 PSIA)
E_——: i
0.000 B e 17 7 e 5 22

Full Scale Cutoff Frequency (Hz x 10"2)

FIGURE F-37 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=22, «a=11, =0, WAT2 = 58.0%
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FSE - NASA DATA STUDY

DATA PART/PCINT 549/8 IDENT. 78 FREQUENCY RANGE = 4- 2024 Hz
THE SEGMENT START TIME WAS AT 01:06:42.000

BANDWIOTH = 7.9 Hz . RECORD LENGTH = 13.0 SECONDCS
MACH ALPHA BETA RHO DELTAZ BY"ASS WAT2
2.2 11 0 6.8 248 .0677 (105.0) §9.8%

(a) Probe = L7R3
0.030 = —

T
=
"'_ t=d ""—: B ===
Turbulence === e
0.020 —_— ey
(AP,,) e == =
—_2rms ==
7. _ e —
t
* 0.010 —— —=
= = S ===
= PT = 56.81 KPa (8.21 PSIA) = :
= ‘2 = ==
0.000 e e e ¢ A S e T TiT e I i ==
0 2 4 6 8 10 12 14 6 18 20 22
Full Scale Cutoff Fraguency (Hz x 10"2)
(b) Probe = L2R4
0.030 ————r o —r= —
=== S e
‘=——.__._....__'———“_-._.Z._.:_--;'-:»— .:_"“:?—- : "‘;:--—.
Turbulence :_.E, = =EE : =
(AP..) 0.020 == e =
+2'rms
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B
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oot

B I e e At e R S R TRt T

002 4 8 8 10 12 14 16 18 20 22

Full Scale Cutoff Frequency (Hz x 10-2)

FIGURE F-38
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 2.2, =11, (=0, WAT2=59.8%
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FSE - NASA DATA STUDY

DATA PART/POINT 549/8 IDENT. 78 FREQUENCY RANGE =4.2024 Hz
THE SEGMENT START TIME WAS AT 01:08:42.000

BANDWIDTH = 7.9 Hz

MACH
2.2

Turbul
(aP¢,)

ence

rms

Turbulence

P

rms

L

EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR

RECORD LENGTH = 13.0 SECONDS

ALPHA BETA RHO DELTA3 BYPASS WAT2

1 Q 8.8 248 .0677 (105.0) 58.8%

(c) Probe = L8R4
z =

0.030

e

T

. Probe with Average Turbulence
et e e e e e e T
0.020 == e e Pats

0.000 E== == : e e e

0 2 4 6 8 10 12 14 16 18 20 22
-
)
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Full Scale Cutoff Frequency (Hz x 10"2)

FIGURE F-38 (Continued)

Mg=22, «=11, =0, WAT2=59.8%
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SERIES Vill - NASA DATA STUDY

DATA PART/POINT 227/7 IDENT. 79 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT. 20:27:47.000

BANDWIDTH = 12.2 Mz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 8YPASS WAT2 civwv
2.5 o 0 -4.0 28.0 .0774 (120.0) 83.1% -25.0

(a} #rs0e = LSR2

0.060 —— =
e —-.:
Turbulence 0.040 = = i—é’ﬁ e
(Aptz) e _-._':_.......===="~“— = i
rms =
= e A =
Ptz ' — - o T =
0.020 Z5 = Probe with Average Turbulence ;:,___i:
= 7= 41.85KPs (607 PSIA) e
S 2 e ==
0.000 %——*—-————r*—-tﬁ S s prRae i
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutof? Frequency (Hz x 10_2)
(b) Probe = LSR3
0.060
Turbulence
(APtZ)rms
F’t2

18
-2,

8 10 12 14 16

Full Scale Cutoff Frequency (Hz x 10

FIGURE F-39
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCY*. FOR
Mg=25, «a=0, 3=0, WAT2=63.1%
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SERIES VIl - NASA DATA STUDY

DATA PART/POINT 227/7 IDENT. 79 FREQUENCY RANGE = 6 - 2024 Hz
THE SEGMENT START TIME WAS AT 20:27:47.000

BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civwv
25 ] 0 -4.0 28.0 .0774 (120.0) 83.1% -25.0

(c) Probe = L2RS
0.060 ——

: e
== B e
—— o - e
Turbulence me— = e
0.040 —— == B
(APtz)rms = = o= mmnoe
= == ol e et
) = I S e B e e —a S
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Py, = 41.85 KPa (.07 PSIA) :"":EZ
0.000! === e R
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= N e
B S P
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(4P,,) e :
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3 e et
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e =
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R TERE perh ey i T e Shhe Pk P R B
6 8 10 12 14 16 18 20 22

Full Scale Cutoff Frequency (Hz x 10'2)

FIGURE F-39 {Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=25 «a=0, 38=0, WAT2=63.1%
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SERIES VIIl - NASA DATA STUDY

DATA PART/POINT 227/58 IDENT. 80 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 20:25:48.000

SANDWIOTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civv
2.8 0 0 —4.0 28.0 .0774 (120.0) 68.2% -25.0
(a) Probe = L2R2
0.060 : e = ==
=
Turbulenc S e e ey e
GRSy 0.040 = =
(Apt ) —_— ':__:: *ﬁ%ﬁ_z_f—_‘u
—2 rms = = T _-_—E—E:: = E
P‘Z == be with Maximum Turbulence =it
O.OZD : robe wi ' "
== P;_= 41.23KPa(5.98 PSIA) e
— 2 _—_—
0.000 e e e o .:_::::_-;:t-r_:;: Sy

2 4 6 8 10 12 14 18 18 20 22
Full Scale Cutoff Frequency (Hz x 10—2)

) (b) Probe = L7R3

0.060
Turbulence —_
0.040:1
(AP:2) rms
Py 2

0.020 =

2 4 B8 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)

FIGURE F-40
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=25  a=0, (=0, WAT2=68.2%
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SERIES VIIl - NASA DATA STUDY

DATA PART/PQINT 227/5 IDENT. 80 FREQUENCY RANGE = 6-12000 Hz
THE SEGMENT START TIME WAS AT 20:25:43.000
BANDWIDTH = 12.2 Hz RECORD LENGTH = 10.0 SECONDS

MACH ALPHA BETA AHO DELTA3 3YPASS WAT2
2.5 0 0 —4.0 26.0 .0774 (120.0) 88.2%

(c) Probe = L2R86
0.060 2

———— 1-‘ -——
e .. ; P
e S =
Turbulenc === e = =
urbuience 0'040'-_—______; ,_.:T T —:"‘.“ s
(AP,) == e g
2 rms = { e g e =5
S—— = s e
P e e z
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' = P = 41.23KPa(5.98PSIA) o=
= = (2
%r___:..:z.:::%:._‘ :;: —Er—“-:
0.000 === e — e R e
0 2 4 8 8 10 12 14 18 18 0 22
Full Scale Cutoff Frequency (Hz x 10_2)
(d) Probe = L6R6
0.060 : = =
— — — -
Turbul e = =
uroutence Pt = 41.23 KPa (5.98 PSIA)
(AP,,.)
2 rms
B =: Probe with M
Ptz =rete TR0 LR e (R IPUR. WS/ | Gy W
e
0.020 B =
i T iieribemioe L"«?-

4 6 B8 10 12 14 16 18 20 22

Full Scale Cutoff Frequency (Hz x 10~

FIGURE F-40 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=25 «=0, $=0, WAT2=68.2%
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FSCP - NASA DATA STUDY

DATA PART/POINT 465/8 IDENT. 81 FREQUENCY RANGE =4-2024 Mz
THE SEGMENT START TIME WAS AT 03:23:40.000 '

BANDWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONCS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2
25 0 0 -4.0 26.0 .0781 {121.0) 82.3%

(a) Probe = L4R1

hgss ===
Turbulence = 7 ==
0.040r_ == = =
mpt2)rms
3 ,
t
2 0.020 — e
PT = 41.23 KPa (5.98 PSIA) ==
2 3 1_—-“'“;.=|
=== Probe with Maximum Turbulence
0.000 Tt e IS =
0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10—2)
(b) Probe = LAR3
0.060 —— = e =
= =35 —. = Fp o S= .
= P ith A Turbul ==
Turbulence g_. T Ll "?lth s uti:u:er;:e ..... e
(aP,,) 0.040§=# =
2'rms =
p‘2 === ==
e T —
0.020_ e
P Py, = 41.23 KPa (5.98 PSIA) SRR
= q 2 =
0.000 ESE= o demmdezsade sy e ke e b e L RN

0 2 4 6 8 10 12 14 16 18 20 22
Full Scale Cutoff Frequency (Hz x 10™2)

FIGURE F-41
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=25«a=0, =0, WAT2=62.8%
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of, POO
FSCP - NASA DATA STUDY
DATA PART/POINT 465/8 IDENT. 31 FREGUENCY RANGE = 42024 Hz
THE SEGMENT START TIME WAS AT 03:23:40.000
SANDWIDTH = 7.3 Hz RECORD LENGTH = 13.0 SECONDS
MACH ALPHA BETA - RHO DELTAZ 8YFASS WAT2 civv
25 0 ) —4.0 28.0 .0781 (121.0) 62.8% -25.0

(c) Probe = L8R3

0-060 — e 2

= S
““"“"'::E:. ———— R e
Turoulence 4 ow% Py = 41.23KPa (5.98 PSIA) e
i ————— S
&Pl e : ez ad
- == ==
P e
t e —
2 0.020 == ——e—e
- =‘=-:.“_=-—-w-»- —
i == = == :"._E __,:._-—.v
0.000 %.—-— = S Eenmpe e ==te=oist

0O 2 4 6 8 10 :2 14 16 18 20 22
Full Scaie Cutoff Frequency (Hz x 10-2)

(d) Probe = L3RS

0.060 ———— =
Turbulence = = Py = 41.23KPa (5.98 PSIA)
(AP, ) .
2 rms =— Probe with Minimum Turbulence
-[-;tz S e s

8 20 22
_2)

12 14 16

Full Scale Cutoff Frequency (Hz x 10

FIGURE F-41 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg=25, «=0, 3=0 WAT2=62.8%

89




FSCP - NASA DATA STUDY

DATA PART/POINT 485/5 IDENT. 82  FREQUENCY RANGE = 4. 2024 Hz
THE SEGMENT START TIME WAS AT 03:21:04.000

BANOWIDTH = 7.9 Hz RECORD LENGTH = 13.0 SECONDS
AACH ALPHA BETA AHO DELTA3 BYPASS WAT2 civv
2.5 0 0 —4.0 28.0 .0781 (121.0) 68.9% —-25.0
(a) Probe = L2R3 -
0.060 —— =
EEEET S s e g
Turbulence = ==
0.040 _-_‘: e —
—_— e m
(Aptz’_r_rn_s ==
5 = == =
t ot — —— e v —
2 0.020 Py = 38.75 KPa (5.62 PSIA) et
Tz =
= == Probe with Maximum Turbulence s
=t =3 —
= e e s = S e
0.000 B == Es=ss e

0 2 4 6 8 10 12 14 168 18 20 22
Full Scale Cutoff Frequency (Hz x 10"2)

(b) Probe = L5R3
0.060 ===== = T

Turbulence
(APtz)

P

rms

2

20 22

pagds ~3id

0 2 4 6 8 10 12 14 18

5282
18
Full Scale Cutoff Frequency (Hz x 10'2)

FIGURE 42
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mo=25 «a=0, 3=0, WAT2=68.9%
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FSCP - NASA DATA STUDY

DATA PART/PQINT 485/5 IDENT. 32 FREQUENCY RANGE =4.2024 Hz
THE SEGMENT START TIME WAS AT 03:21:04.000

BANDWIDTH = 7.9 H» RECORD LENGTH = 13.0 SECCNDS
MACH ALPHA BETA RHO DELTA3 BYPASS WAT2 civw
2.5 0 0 -4.0 28.0 .0781 (121.0) 63.9% -25.0

(c) Probe = L8R3

0.060 == =
S
====m"’“—‘“_"""'—
Turbul ==
uroulence 0.040 ————— s e S ey
—— e g m___———‘.....:_; . — eI T
(APtz)rms e = S opneasi=ere
- s =
Ptz — TR =
C.020 ===
P+2=38.75 KP3 (5.62 PSIA) ==
Fd T O e
e e e e
0‘000 "'F — e Ll e e
0o 2 4 6 8 10 2 14 15 18 20 22
Full Scale Cutoff Frequency (Hz x 10~ 2)
(d) Probe =
0.060 = _ robe = L1 RG_
Turbulence ==
(AP..) 0'040x—:-—.
‘2 rms
Pt2
0.020
Q000 =2 'e = & S0 12 14 76 15 20 22
. Fuil Scale Cutoff Frequency (Hz x 10-2)

FIGURE F-42 (Continued)
EFFECT OF FILTER CUTOFF FREQUENCY ON TURBULENCE FOR
Mg = 2.5, a=0, 3=0, WAT2 = 68.9%
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