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FOREWORD

This report was prepared by the McDonnell Aircraft Company (MCAIR), a

division of the McDonnell Douglas Ceorporation, 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,
Y"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 lMr. 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 1s 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 T (NASA CR
144866)., Appendices C through J are presented in Volume II through IX (NASA
CR 144867-144874) whach present the dastortion analysis plets and the assoc-
iated statistical functions used for the analyses.
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SUMMARY

Recent emphasis on increased maneuverabilicy 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 Erom
subscale inlet model datz and engine sensitivities to inlet distortion.
Therefore, the accuracy with which subscale inlet model distortion levels
predict flight test wvehicle distortion levels is a crucial element in assess-—
ing inlet/engine compatibility.

The praimary goal of this distortion methodologies study was to determine
if time wvariant distortion data taken from a subscale inlet model can pre-—
dict peak distortron levels for a full scale flaight test vehicle. The data
hase used to accomplish this goal was collected in separate programs by MCAIR
and NASA/Dryden., Subscale and full scale wind tunnel data were collected by
MCATIR duraing the F-15 development program, and flight test data were collected
by MHASA/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 praimary 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-
biliry of the P&WA stability audit system to predict engine stalls was
evaluated, and the capabilaty 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
signifacant results for the F-15/FL00 inlet/engine propulsion system.

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

0o The time variant pressure data of this study are random stationary
data, thereby allowing valid statistical analyses to be conducted,

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

"0 The Reynolds number/scale evalunation indicates a gensral trend of
Increasing total pressure recovery, decreasing peak time variant fan

distortion and decreasing turbulence with increasing Reynolds number/
scale,

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

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



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

Presented herein are the data used to establisk the time variant data
quality for this study. Time history plots are presented in Figure C-1
through Figure C-45 for the instantaneous (time variant) pressure, mean of
the instantaneous pressure, variance of the instantaneous pressure, and the

standard deviation of the instantaneous presgsure.



SUMMARY OF HIGH RESPONSE PROBES INVESTIGATED
FOR TIME VARIANT DATA QUALITY

DATA POINT
FIGURE IDENTIFICATION MODEL
NUMBER NUMBER *PART-POINT SCALE PROBE ANALYZED
1 5 164-1 1/6th 1.3R3
2 6 164-3 1/6th L5R3
3 7 421-10 FLT 1L2R2
4 7 421-10 FLT 1.2R3
5 7 421-10 FLT L.2R6
6 17 157-7 1/6th L4R3
7 19 421-14 FLT L3R2
8 19 4214 FLT 1.3R4
9 19 42114 FLT 1.3R6
10 18 157-5 1/6th 1.3R3
11 42 206-9 1/6th L6R3
12 43 206-5 1/6th L6R3
13 A 414-2 FLT L6R2
14 A 414-2 FLT L6R3
15 &4 414-2 ¥LT L6R6
16 45 15-9 1/6th L6R3
17 46 15-5 1/6th 1L.6R3
18 &7 415-1 FLT L4R6
19 47 415-1 FLT L5R1
20 47 415-1, FLT L8R3
21 48 353-15 FSCP L2R3
22 49 353-5 FSCP L8R3
23 50 353-12 FSCP L8R3
24 51 523-12 FSE L8R3
25 52 525-4 FSE L3R3
26 53 416-1 FLT L4R2
27 53 416-1 FLT L6R2
28 53 416-1 FLT L8R2
29 60 249-5 1/6th 1.8R3
30 61 249-9 1/6th L7R3
31 62 385-5 FSCP L1R3
32 63 385-~2 FSCP LIR3
33 64 542-2 FSE L8R3
34 65 543-4 FSE L8R3
35 66 184-7 1/6th L8R3
36 67 184-5 1/6th 1.8R3
37 68 413-9 FSCP L8R3
38 69 413-12 FSCP L8R3
39 70 425-1 FLT 11R2
40 70 425-1 FLT L1R3
41 70 4251 FLT L1R5
42 79 227-7 1/6th L5R3
43 80 227-5 1/6th L7R3
44 81 465-8 FSCP L8R3
45 82 465-5 FSCP L8R3

* FOR FLIGHT DAIA}THESE ARE FLIGHT-RUN NUMBERS




DATA
ANALYSIS
POINT | MODEL o i A3 % RE NO
M P * _ P
Lo, |SCALE| " |(oee)| (nee) | oee) | (oEc) {BYPASS" [ watz |, qq-8| TME | PART-POWT
{3EC)
NO.
1 FLT 04 164 -8 69 21.6 [ 1631 144 86 4224
2 FLT 1 139 09 7.0 266 c 12,7 204 0.6 31756
3 1 0.52 | 10.0 | 07 | 27.6 I 1074 | 133 06 174
q 0.69 15 1.8 265 1042 | 084 0.6 417-2
§ 1/6th 0G0 |10} 100 =30 196 G 972 043 0144 1641
6 1/6th 0G0 | -100F 100 -30 10.6 ¢ 90.2 0.43 0.144 164-3
F) FLY 0.64 ~8.4 1 10.6 06 106 G 1012 1.40 C 38 42110
g 1/6th | 060 40 0 1.0 106 c 766 | 042 0181 1127
q 1/6th o60 44 ] 7.0 1086 (M 1486 043 018t 1125
10 FSE { 66 40 0 b2 ioa C 7.7 RS 1.110 116-2
11 FLT 067 43 67 68 11.1 c 94.4 358 072 4242
12 069 34 0.7 69 111 191 368 076 425-6
13 B5S a5 1.2 70 iti 0738 174 062 412.2
14 060 46 06 69 110 76 2 1.66 .11 424-11
15 FLT 0.85 88 -0 5 7.0 276 C 1042 221 0 60 4i7-3
16 FLT 032 58 06 70 266 [ 1045 104 0 60 41741
17 1/6th | 090 | -100(| 100 | =30 | 106 c 702 034 0.113 157-7
18 1/6th | 090 | ~100]| 100 | -3.6 | 106 c 1063 034 0113 167-5
19 FLT 094 ~89 162 10 105 ¢ 107.1 1.6 069 421-14
20 FSE 090 -4 0 —-10 82 S 97 8 164 1990 102-2
21 FLT 080 | -28 4} -02 | -12 87 c 87.5 3.25 123 424-10
22 FLT 093 | -33 0 —1.2 8.6 c 10481 117 199 425-3
23 1/6th | 0.90 4¢ 0 70 106 c 768 034 0 369 67-9
24 1/6th 040 40 1] 7.0 10.5 c 1043 034 0 368 67-7
25 FSE [111] 40 0 73 104 % 97.7 3.62 2260 126-2
26 FLT 082 | 46 0.7 §0 110 c 962 | 347 089 4208
27 091 52 1 69 1a 891 328 118 422-2
28 092 4.2 L1 7.0 110 76.1 247 1.34 4215
29 D90 41 05 69 111 88 6 243 146 42449
e D90 51 01 7.0 10 105.7 242 069 4214
k]| Bao 35 02 7.0 110 115 178 226 4214
3z pag 52 -01 70 1.0 10014 1.79 070 4217
33 ¢a4 13 02 70 111 105§ 189 1.06 4218
*C = Closed GPTS 0273 8
**For flight test, these data are fight-run numbers “
TABLE C-1
DATA MATRIX



DATA ABALYSIS [
POINT | MOBEL « 8 p | A3 .| % {ReENO
M BYPASS _ -

0. {SEALE| " ° [(DEG){(DEG) |(DEG} | (DEG) WATZ |y 19~8| TIME | PART—POINT
NG (SEC)

3@ | FLT [ 121] 15 2 | 60 | 275 C 983 | 207 ost 4234
3 | FLT | 124 30 | 08 | 67 | 276 £ 864 | 1.52 0.50 423-3
6 | 1/6th | 12 (60| o | 7.0 [ 106 C 766 | 045 0.198 1317
37 |6t | 1.2 [ 00| o | 70 | 106 C 107.9 | 045 0.198 131-5
38 | FLT | 118 | 77 03 | 7.0 | 110 c 740 | 3.22 1.21 424-12
39 1.2 | 714 | -01 ] 71 | 11 94.4 | 335 1.19 42613
at 117 |06 ] 00| 70 | 110 1034 | 1.40 0.50 42117
a1 FLT | 184 | 15 0 |14 | 270 | Auto | 854 | 217 0.60 424-6
42 | 1/6th | 1.6 | -40 | o |-20]| 1335 C 873 | 0.21 0168 206-9
43 | 1/6th | 15 | -~40 | o | -20( 135 c 869 | 021 0106 2065
a8 | FLT | 167 | -36 | 07 |-23 | 137 c 833 | 146 0 65 414-2
45 | e [ 18 | -20| o |[-30] 174 c 805 | 0z2 0 210 159

4 ) 1/6th | 1.8 | -20 [ © | -30 | 174 c 91.0 | 022 | 02M 155

47 | FLT | 175 | -26 | 04 | -22 | 167 £ 807 | 141 123 41541
48 | Fsep | 18 [ -20{ o |-30 | 187 c 751 | 145 | 0.680 35315
49 ‘ 4 -0 l -30 l 822 | 145 0680 353-5

50 ~2.0 ~30 8654 | 144 | 0,680 363-12
51 FSE | 18 |-20 | 0 | -29| 188 c 806 | 1.46 0.680 523-2
52 | FSE | 1.8 |-20] o0 | -28 | 186 C 798 | 148 0.680 525-4
53 | FLT | 181 | -23 | oz |-23 | 18.2 c 789 | 153 0 680 416-1

54 | FSCP | 1.8 | 4.0 0 | 25 | 8.7 € 799 | 146 | 2800 355-8
55 FSE | 1.8 | 40 0 | 25 | 187 C 808 | 148 2.800 528-2
56 | FSE | 1.8 | 40 | 0 | 25 | 187 £ 797 | 146 | 2800 529-4
57 | FLT | 20 | 25 | 02 | 23 | 209 | Awe | 770 | 172 2.800 425-2

o C - CIOSE d GP734323 9

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

TABLE C-1 (Continued)

DATA MATRIX



DATA
ANALYSIS
POINT | MODEL o 8 p Al o RE NO.
M * - *%
I.D SCALE 0 {DEG) {{DEG) | (DEG} | (DEG) BYPASS WATZ | ‘[U_E TIME PART--POINT
(SET}
NO.
58 1/6th 22 -20 ] -401} 225 C 686 022 e.100 250-7
59 FSCP 22 | =20 o -40 1| 225 c 692 148 6 600 411-6
60 1/6th 22 | =20 0 404§ 250 0 650 022 0160 249-5
61 1/6th 22 | -210 0 -440 25.0 0 529 022 0100 245-9
62 FSCP 22 20 0 -4.0 ¢ 250 0 61.7 1.48 4600 3855
63 FSCP 22 | -2¢ ] 401 250 0 623 148 e 600 3852
64 FSE 22 =210 ] 40| 248 P 60.2 127 0600 542-2
65 FSE 22 | -240 0 ~46 | 248 P 605 1.27 0600 543-4
66 1/6th 22 0 1] =2.0 | 2256 C 693 02z 0108 184-7
67 1/6th 22 0 ] ~20 ]| 225 c 754 022 0106 184-5
68 FSCP 22 | 0 ~20 | 225 c 736 147 0650 4339
69 FSCP 22 il 1} =20 225 c 68 3 1.47 05650 41312
70 FLT 22 01 02 -22 1 229 c 730 233 0 650 4251
" FSCP 22 40 ] 0o | 250 1] 607 148 ¢ 600 3823
12 FSE 22 4.0 0 1.0 | 250 0 592 128 0 600 545-2
73 FSE 2.2 4.0 0 1.2y 260 0 £8.2 1.27 0600 b4b 4
4 1/6th 22 1240 0 60 { 2649 0 47.3 022 0.100 2529
75 1/6th 22 126 0 604 250 0 650 022 0.100 2525
76 FSCP 2.2 120 0 68 | 250 0 608 148 G600 384-2
77 FSE 22 1.8 0 68 | 248 0 590 128 0.600 548 3
78 FSE 2.2 110 [ 68 | 248 p 598 127 0600 549-8
79 1/6th 25 g 0 -40 | 260 0 631 021 0100 221-7
1] 1/6th 25 G 0 =40 260 0 682 oA 0.100 2275
81 Fsce 25 0 1] ~40 1 260 0 628 128 1600 465-8
82 FSCP 25 0 0 ~40 | 260 1] 6389 128 ¢ 600 465-5

*Q = Qpen, C = Closed, P = Fartial
**For fhght test, these data are flight-run numbers

TABLE C-1 (Concluded)

DATA MATRIX

GPT8 0323 10



ORIGINAL PAGE Ip
OF POOR QUALITY

SERIZS Y11 ~ NASH DETAR S7JDY

DATA PRRT/POINT 18V /1 IDENT 5 e igue HZ. PROBE L3R3
THFE SCCMENT STFRY TIME 198 AT 22-11 52 su2

HACH OLPRA BETR RHO, CELTRS BYPASS LaT2 CcIivw
EA i 19 =0 W6 °8 97 2% i1 7
{a} Instantaneous Pressure
896313 0), *
U R shad. i ) . -l
82.74(12.0 ; 3 ,
o1 T T e R T e e AT
kPa {PSIA) ' ' . N . R ' . , P f | ¥ - t (( t
75 B4{11 0)}—
68 95(10 0} "
(b} Mean of the Instantaneous Pressure
89 653(13.0} T
PT2I MEAN ["1-t- e " -
kPa {PSIA) b S O -
82 74(12.0)—
e
P [ A R -
75 8411 0) ! !
{c) Vanance of the Instantaneous Pressure
190{04) —
PTZI VAH'ANCE t 3 3 - hd -~ t [] 1 bl ~ t 1 1 ¥ 2 - € 1 1
kPa2 {pSraZ} RO S PO A S PR G R A
96{ 02)
e S e Sy
€0 00}

{d) Standard Deviation of the Instantaneous Pressure

2.78{0 4) T ]
STD DEV ! [BE I . 1 1 i H AR I ¢ + 1 3 H -~ % t L
kPa (PS1A) " - - - - - — - -

2.38(0 2)

""’"-r\__'_‘ - - - ” - N N - "
0.00(6 0] + '
oo 0ol a0z ool 004 0.06 a6 007 Q08 009 010
ELAPSED TIME IN SECONDS
FIGURE C-1

TIME VARIANT DATA QUALITY ANALYSIS
Probe =L3R3 Mg=06 ©=—10 B=100 WAT2=972%.
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T
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e
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To- M2EL DATHR STUDY

ORIGINAL PAGE I3
OoF POOR QUALITY

pOTA PART/POINT 284, 3 IDENT 5 e 1049 HE PROBE LER3
THE SEGAZHT 2TART TIND HAS AT 22.13.52 088
o] HA 2ETR RhQ pELTOR BYFASS vate civy
Mo% ALEE 16 ~2 0 10.6 00 90 2% -1g.8
(a} Instantaneous Pressure
82.74(12 0) i :
L} 1 13 - L] 1 o1 t 3 - L 1 t L] - 1 L4 < L] 1 r *
PTZI L7y " 1 vl 1 l
el el 15043 10 Ml 1
7584(11 0) : i) 2 it i . i ; ki I n‘n?‘\ ‘,'.
Y
A TR ST
. S A Pl -1
68 95(10 0) i !
{b) Mean of the Instantaneous Pressure
82 74(12.0)
PT21 MEAN 1 T T “1TTT1TC1T 71T N
&Pa{PSIA} f\A 1. L. .
7584011 0} —
[ - - - - - - ~ 1 !
68 95(10 0}
{c) Vanance of the Instantaneous Pressure
5 70( 12— T T T : T T T t T
k O I pol : . l
I 1
% () ¥ E) > ’, 1} ] A H - € 1 1 k] 3 Ll 1 i 1 E ¥
4 75{ 104
1 4&[ ) ~ (-] t 1 1 b - ~ 1 L t L} 1 L i < T 1 ¥
1Y
1){ \4\ " ] A N
3 80( 08)
BT2 VARIANCE \‘J._ ¥ (h:\wf\n\f“\,\ B " I
kP42 tPs1A2) N R W R S A -
2 854 06}
L r H " < t 1 1 ¥ - > 1 r ¥ H ~ L3 { & i ¥
190(04)
1 L b ~ < 1 1 < ~- € 1 1 i ¥ ¥ < 1 1 H L
85{ 02}
' B N - o N
ool 0%
27504 {d) Standard Deviation of the instantaneous Pressure
v
STD DEV E L > € 1 1 ¥ o w ~ 1 1 1 H ¥ r L4 T o | 1 3
A
kPa {PS1AL ’ I R G S ST e —r - ~
2.23(0 2)
v 000 0} * I |
200 001 ©oz 003 o4 nos tos 007 oos 009 g1

ELAPSED TIME IN SECONDS

FIGURE C-2

TIME VARIANT DATA QUALITY ANALYSIS FOR

PROBE = L5R3,

Mo=06, ®=-10.0, = 10.0 , WAT2=90.2 %
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ORIGINAL PAGE I8
OF POOR QUALITY

FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421/10 [DENT 7 PROBE 12R2
THE SEGMENT START TIME WAS AT 21 0324 775

MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2
.89 —88 10.8 12142(29835) B0 10.5 oo 101 2%

{a) Instantaneous Pressure

31 03(4.51 - - . \
i i d i . | ' : : |
; .
275814 0l —— i f ! | : ! !
kP {PSIA] 24,13 {3.5) 1 : H A H | Y
H H 1 1 i 1 [
! | : : P Lo
i | ]
20 68 (3.0 ; : 1 \ ;
| | I 1 ! : H j
H \ { - l! : . i ' i 1
17.28 (2.5 L ! : L
{b} Mean of the Instantaneous Pressure
31 03(4.5} y - - : _ - .
: ! P - : ! ! : : [ : i !
R | - | o
27 5ala.0) ! L 2t . — y
P21 MEAN - i i i | 1 ' | i
T T N ] ] ' e 3
kP8 (PSIA) 5 10 o oy l . ; ! I | : : ; = ;
i % : : P :
i : ! i 1 . ' H 2
20 63 (3.0) : : : : : i : :
% | ! 1 ; ] ' ¢ : f
17.24 {2.5) - L - .
(c) Variance of the Instantaneous Pressure
96{ 02 - - 7 ¥ — H ! J .
: { 1 ;- : i i ! : i
i ; ; ] 1 1o [ : !
a8({ 01} H ! 1 H ! . : ; i
PT2! VARIANCE : l | H ; X : : t \ \ i i ' ;
} ! : : i ' :
kpa? (PS182) gq{ 001 - : : : . : + 1
' i H ! : i . . H i t
SR N LTI
: i ! : [ ¢ : ! ' , i :
1 1 : t 1 ) t f 1 t ! :
— 596 (— 02) - J i i ! : 1
{d) Standard Deviation of the Instantaneous Pressura
1.38(0. Fl : ; i
i : ! ] : 1 '
H ! ! \ : s . '
0 68(0 1) ; ! d } ML B VO }
STD DEV P ? ! : i i ; i i i | ¢
F S * . [ 1 - 1 N H
KPR (PSIAL o oo ok - : ; : : : 1
f ! I S :
! i 1 1 : { H
~089[-0 1) M — N N | R S i
i i ! | R P
! ! ; ' i ' H ' H H 1 ;
-138(-0 2! : i .
.00 610 020 030 e40 050 060 070

ELAPSED TIME IN SECONDS

FIGURE C-3
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L2R2, Mg= .69, = —8.4, 8= 106, WAT2=101.2%
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ORIGINAL PAGE I8
OF PCOR QUALITY

FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421/1C (DENT 7 PROBE L2R3
THE SEGMENT START TIME WAS AT 210924776

MACH ALPHA BETA ALY RHO DELTA3 BYPASS WAT2 civv
59 ~B5 1086 12142(39835) 4] 108 [\]:] 10t 2% —8.5613

{a) Instantaneous Pressure

34.47(5.0) ; -
|3

PT21

|
31 034.5) |
kPa (PS1A) l

r__ o

27 534 0) .
! )
A ]

i

24 13 {3.5)]

2083(30} -

{b) Mean of the Instantaneous Pressure
34 47{5 0)

3 03(4.5)
PT21 MEAN

kPa (PSIA} 27534 Q)

T
1
1
H
1
|
f

[ am

2413 CS.EET
1
20 69 (3 0}

i
I
|
'

{c} Variance of the Instantaneous Pressure

1 T l H 1
:
' >
g

951 02}

48{ 01}
PT2I VARIANCE

KPal (PSIA?) o0 Do)

!
f
!

b

—= 48 {= 01}

S -

1
— 95 [~ 02} ! : 1

{d) Standard Deviation of the Instantaneocus Pressure
1 38{(0 2) : T
]

0620 1)

sTD DEY

kPa {PSIA} 0 000 DIF Sl B
i

]
[
I
|

—069(~0 1|
|

|
3
}
|

T el o IR SR
v

[P -

H

~138(-0 z:‘ 1 : ! !
000 010 620 €.30 040 450 0.50 870
ELAPSED TIME IN SECONDS

FIGURE C-4
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L2R3, Mg= .89, @= -8.4, 8= 10.6, WAT2=101.2%

11
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FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421710 IDENT 7
THE SEGMENT START TIME WAS AT 270928776

PROBE L2R6

MACH ALPHA BETA AT RHO DELTAZ BYPASS WATZ
69 -85 1085 12142({39835) 60 1085 co 101 2%
(a} Instantaneous Pressure
1]
] u:m.s.l - : ; ; 3 ) 5 ] T . i i ]
ST N NN N N N B R ;
27.53{4 0} ; 2 t T ! { : ~ T
PT2I . i : : | | : ] ! ! |
kPa {PSIA} 261313.5) : : . : | o : ! ! s
T u“’"t,‘_.% J‘&A’Mawﬂw\qf\ﬂm\fﬁﬁ“‘d‘\w V‘y‘h"‘w“\."‘\‘\fr‘ ?"‘A}\f ""‘".-L"“ﬁ'ﬂ“'-b“\p'-a )
| | | t 1 ' i t
2063 (3 0) ! ; 4 L l : I :
Lo |- ' ol b | :
! . H + 1 :
1728 {2.5) L - : :
{b) Mean of the Instantaneous Pressure
31634 5y T o T b
i B H ' t H 1 f 1 H :
o) R R e — —
PT21 MEAN i . i : d 3 1 i | ! i 1 i i I
kPa (PS1A] { i + i
2131350 _—— - - - - - :
1 " 0
R S NS N S N S N N !
2068 (3 0K ! : : ; i ; 3
. Fl { ] ! i l | i ' ] |
P . ! - P i
1724125} : : : !
55 02) {e) Variance of the Instantaneous Pressure
; ' \ 1 | 4
. ' ‘ i
ag(o7}’ : ; % | ! . : ! : ! ! ! l
FRZIVARIANCE  p - 1 Lt oo et e
kPa? (PSIAZ)  gof pop—=r r : ' ! : :
E T ; ) ) H ! 1 ' E
' : 1 ' . ' 1 : |
= 48 {— 01} - ) = ; ; f v . ; : : 1
R T T T oo
— 95 {— 02} — ot : : : : . 1 1
{d) Standard Deviation of the Instantaneous Pressure
138(02) ¥ : -
; b A T SR
o6s{o 1), i : ; : - ' : . : ; 4 : . !
STD DEV \ ! ! ! : ’ : i i ! ! H ! l
P P ~+ : X
KPa (PSIA] - : : :
(PSIA) 4 ot0 oye™—: ' l | d ! i
' ' . i : i . . ‘ ! ! 3
3 1 ' . ! 1
~059[-0 1) LI f | ] L l L P ; P!
L e e
—1 38(=0 2] — ! .
000 010 020 0.30 0.40 050 060 070

PROBE = L2R6,

ELAPSED TIME IN SECONDS

FIGURE C-5

TIME VARIANT DATA QUALITY ANALYSIS FOR
Mo= .69, = -8.4, 8= 10.6, WAT2=101.2%
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ORIGINAL PAGE IS
OF POOR QUALITY

SERIES VI -~ MTEQ DAaTR STUDY

oM@ pART FOINT 157 <7 19TWT 17 @ 184@ HZ.  PROBE L4R3

ThT CIGMENT 8799 THIE WO§ S. 20 If 57 982
vecH AL 2 RETH Gt oELTR2 Bhooge o cIvy
a9 St () =2 13 & 24 70 2% =8 9

55 16{8 0} i
43 26(7 0) -
P B hAAN T At L AL f 111/,1 TR ARE
&Pa (PS14) ¥ vmv:q wﬂ‘ﬂ k4 FH Kl QW%V, MY ) MW[W'UW f U,V\‘l 1,
41 37(6 0) [
-4 - [ SR S PO S |
3447(50)L !
{b) Mean of the Instantaneous Pressure
48 26{7 0 i
PT21 MEAN B -1 - " % Ty -
kFa (PSIA) : .l L. .
41 37(60)
L} [} » - L 1} i + L 1 L4 1 1 ¥ L ] 1 +
34 47(5 0
(g} Variance of the Instantaneous Pressure
1301 04) 5
PTZI VAF“ANCE 1 1 r Ll - L] 1 A “ > T . 1 t ¥ - 9 1 !’ 11 1 H
kPa® (PSIAZ) [‘r“"‘i\mww-—* Pt e = -
951{ 02} P\\Hj\ i
i i i - |
I -3 -1 IO R SR R S !
oaf 00) f
(d} Standard Dewviation of the Instantaneous Pressure
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2 i S =
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I I T ]
000{0 0} - ! ! d
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ELAPSED TIME IN SECONDS

FIGURE C-6
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L4R3, Mg = 0.9 , @=-10.0, 8= 10.0 , WAT2= 70.2 %
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FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421/14 IDENT t9 PROBE L3R2
THE SEGMENT START TIME WAS AT 21 16 07 336

MACH ALPHA BETA ALT RHO DELTAZ BYPASS WAT2 civwv
94 -89 102 +13402(43970) 10 108 oo 107 1% - =5 000

{a) Instantaneous Pressure

3447(5.00

310345

PT21
KPa (PSIA) oy 5gi4 0y

P T I e

I
1
)

T R e s e

3

2413{35)
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{b} Mean of the Instantaneous Pressure

34 47(5 0)

3103{4.5)
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{e) Variance of the Instantancous Pressure
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(d) Standard Dewiation of the Instantaneous Pressure
' i

i

138(02) I

STD DEV

i
089(01) i

|
kPa [PSIA)
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—138(—0 2H— = 1
000 010

FIGURE C-7
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L3R2, Mg =194, «= -89, 8= 10.2 , WAT2=107.1%
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ORIGINAL PAGE IS
OF POOR QUALITY

FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 421/14 IDENT 19 PROBE L3R4
THE SEGMENT START TIME WAS AT 21.16 07 335

MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2
94 ~89 102 +13402{43970) 10 106 Q0 107 1%

{a) !nstantaneous Pressure
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(c} Variance of the Instantaneous Pressure
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FIGURE C-8
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L3R4, Mo = .94, = —8.9, =102 , WAT2=1071 %
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FLIGHT - NASA DATA STUDY

DATA FLIGRT/RUN 421/14 [DENT 19 PROBE L3RG
THE SEGMENT START TIME WAS AT 21 15 G7 338

MACH ALPHA BETA ALT RHO DELTA3 BYPASS WAT2 civv
94 —83 10.2 13402{43970) 1.0 10.5 -] 107 1% -8 030

(a} Instantansous Pressura
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i
|
kPa LA A . A A s Ly t 2 anL
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f
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(b) Mean of the Instantaneous Pressure
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{¢) Variance of the Instantaneous Pressure
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{d} Standard Dewiation of the Instantaneous Pressure
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FIGURE C-9 :
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L3R6, Mo ='94, o= —89, 8= 10.2 , WAT2=107.1%
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¥il - NOSA DRTS STUDY

CATA *ARTADIINTIE7 /S IZZ'T 18 & QU HE PROBE L3R3
SThE SEZGMENT START TIME WAS AT 20 & 47 252

Mon 1PL £LT PAS: HaT: CIVY

e EF =F 2% e e 168 3% 4
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FIGURE C-14
TIME VARIANT DATA QUALITY ANALYSIS FOR
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FIGURE C-24
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L8R3, Mg= 18, @= 20, 8= 0.0 ,\WAT2= S35 %
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FIGURE C-25
TIME VARIANT DATA QUALITY ANALYSIS FOR

PROBE = L8R3, Mg= 1.8, o= -20, 8= 0.0, WAT2= 798 %

32




FLIGHT - NASA DATA STUDY

DATA FLIGHT/RUN 416/1 IDENT 53 PROBE L4R2
THE SEGMENT START TIME wWAS AT 15 09 18 507

MACH ALPHA BETA ALT RHO DELTA3 BYPASS WATZ civv
181 —-23 020 17512{87483) —~28 18.2 o0 78 5% -—26 00

{a} Instantaneous Pressure

5171(7 5] .
: ' : i 1 ! H
i i i : 1 i i
48 26(7 0] : ; :- ; i ; ; :
FT2I SENUNE Y NSV ) : el e e et
kPa {PSIA) 44 82{6 5 : 4 s : ! ! '
a ; g | | * :
: : : ! i .3
413745 01 = i e ;
| | ! 1 ! i
379215 5] . E i ! ! :
{b) Mean of the Instantaneous Pressure
689 {10]
i i i [ ! i
i i 1
345 (0 5] l i i : i :
] - F]
4PT2] MEAN t ! ! ! | - H
kPa {PSIA) ! : ! i t i
000 {00)
; | l | ! i i
1 H 1 i
—345(-05| —— ! : ’ : ! :
: ! : H i i
: - ' ! : i ;
—-683 (10 . - . —
(c} Variance of the Instantaneous Pressure
35{ 02}
! | | i :
o] = | | | | |
] 2 1 ]
43(0 ! : : ! J i ;
PT2| VARIANCE : . i i ' !
i 1
kPaZ (P51AZ) 10t 90l . ! ! i E
. 7 - ! v ' =
i z 2 ; ; ; i
— 48 [~ 01) ! § : b e : —_ —
]I i : 1 ; ' !
} 5 Pe E i
— 96 (— 02) i ] [ 1 3
v3802 {d} Standard Deviation of the Instantaneous Pressure
8(0 2
TR |
069(0 1) ; : i . - i
STD DEV ! ! : [ 1 [
t i !
N ] 1

kPa (PSIAT g go(g gfe————= —

=0 69(~0 1} s

e

!
i
1
T
t
3
.

4

—138(—0 2 _
000 010 020 030 040 050 060 970
ELAPSED TIME IN SECONDS

FIGURE C-26
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L4R2, Mg = 1.81, «=-23, = 0.2 ,WAT2= 788 %
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FIGURE C-27
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L6R2, Mp=1.81, ®=-23, 8= 0.2 ,WAT2= 789 %
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FIGURE C-28
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE =L8R2, Mgp=1.81, ¢=-23, 3= 0.2 ,WAT2= 789 %
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TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L8R3, Mg= 22, ¢=-20, = 0.0 ,WATZ= 65.0 %
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FIGURE €-30
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L7R3, WNo= 2.2, o= -20, = 0.0 ,WAT2= 523%
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TIME VARIANT DATA QUALITY ANALYSIS FOR
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FIGURE C-32
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE=L1R3, Mg= 22, o= -20, 8= 00 ,WATZ= 623 %
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FIGURE C-33
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L8R3, Mo=122, a=-20, 8= 0.0 ,WAT2= 60.2 %
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FIGURE C-34

TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L8R3, Mg= 2.2, = -20, = 00 ,WAT2= 603 %
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FIGURE C-35
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L8R3, Mg= 22, a= 0.0 , 8= 0.0 ,WAT2= 623 %
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FIGURE C-36
TIME VARIANT DATA QUALITY ANALYSIS FOR
Mg= 22, = 0.0 , 8= 0.0 , WAT2= 754 %
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FIGURE C-38
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L8R3, Mg= 2.2, &= 0.0 , f= 0.0 , WAT2= 683 %
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FIGURE C-39
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TIME VARIANT DATA QUALITY ANALYSIS FOR
- PROBE = L1R2, Mgo= 22, ¢= 0.1 , = 0.2 ,WAT2= 73.0%
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FIGURE C-40
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE =L1R3, M,= 2.2, = 01 , 8= 0.2 ,WAT2= 73.0%
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FIGURE C-41
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE=L1R5, Mg= 22, o= 0.1 , 8= 0.2 ,WAT2= 73.0%
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FIGURE C-42
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE =L5R3, Mg= 25, @= 0.0, 8= 0.0 , WAT2= 63.1%
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FIGURE C-43

TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE = L7R3,

Mo™= 25, @= 0.0, 8=

0.0 , WAT2= 68.2%




FSCP - NASA DATA STUDY
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FIGURE C-44 R
TIME VARIANT DATA QUALITY ANALYSIS FOR
PROBE=1L8R3, My= 25, @= 0.0, 8= 0.0 ,WAT2= 628 %
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3 FIGURE C-45

TIME VARIANT DATA QUALITY ANALYSIS FOR

PROBE = L8R3, Mg= 25, = 0.0 , 8= 0.0 ,WATZ2=68.2 %
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