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INVESTIGATION OF INLET CONCEPTS FOR
MANEUVER IMPROVEMENT AT TRANSONIC SPEEDS

By Eldon Latham, Gohn Gawienowski and Frank Meriwether*

Ames Research Center
SUMMARY

A 15-percent-scale lightweight fighter-type inlet-forebody was tested
in the Ames 14-foot Transonic Wind Tunnel at Mach numbers of 0.7, 0.9, and
1.04. The inlet was a two-dimensional horizontal-ramp system designed for
a Mach number of 2.2. Four inlet devices designed to prevent or delay
cowl-1ip boundary-layer separation or to improve the inlet.internal flow
characteristics at high angles of attack were investigated. The devices
used to control cowl-1ip separation consisted of cowl leading-edge flaps,
slotted flaps; and tangential blowing. To improve the internal flow
characteristics, discrete jet-nozzle flows were directed downstream and
parallel to the duct surface in the subsonic diffuser to energize the wall
boundary layer. The discrete jets used in the subsonic diffuser were also
tested in combination with each of the cowl leading-edge devices. The
Reynolds number was about 11.9 x 108 per meter (3.9 x 10% per foot) for
all Mach numbers. Angle of attack ranged from 0° to 56° and angle of side-
slip from 0° to 15°, Test measurements included engine-face total pressure
recovery, steady state distortion, dynamic distortion, duct boundary-Tayer
profiles, and duct-surface static pressures. This report includes only
representative data of some of the important parameters. No dynamic data
are included.

INTRODUCTION

Aerodynamic design and control improvements have resulted in expanded
stable-maneuver-envelopes for tactical aircraft. This type of aircraft
requires advanced inlet concepts to provide good pressure recovery and
lTow flow distortion to maintain continuous high thrust levels and prevent
engine stall during severe maneuvers.

The purpose of this investigation was to evaluate the performance

- characteristics of selected inlet devices designed to prevent or delay cowi-
lip boundary-layer separation or to control the inlet-duct flow properties
so as to obtain maximum inlet pressure recovery and minimum flow distortion
during severe transonic maneuvering. Four such devices were tested. Three

* Project Eﬁgineer, ARO, Inc., Moffett Field, Calif. 94035



of these devices were derived from wing leading-edge high-1ift devices and.
consisted of cowl leading-edge flaps, slotted flaps, and tangential blowing.
The fourth device consisted of discrete jet-nozzle flow directed downstream
and parallel to the duct surface in ‘the subsonic diffuser so as to energize
the wall boundary-layer. This fourth device was also tested in combination .
with each of the cowl leading-edge devices. }

The test programswhich was a cooperative effort between NASA Ames and
General Dynamics, Fort Worth Division,was conducted in the Ames 14-Foot
Transonic Wind Tunnel at Mach rumbers of 0.7, 0.9, and 1.04. Angle of
attack ranged from 0° to 56° and angle of sideslip from 0° to 15°. The
Reynolds number was essentially constant and equal to 11.9 x- 10° per meter
(3.9 x 106 per foot) for all Mach numbers. Test measurements included .
engine~-face total-pressure recovery, steady state distortion, dynamic .
distortion, duct boundary-layer profiles and duct-surface static pressures.

NOMENCLATURE

Symbol . Definition

ALPHA, o " angle of attack of model reference axis, deg

(AN/NSGRPT)MAX maximum normalized Fourier coefficient parameter for
ring 1 through ring 5, respectively ’

AQ/AI ' capture area ratio

BETA, B~ angle of sideslip of model reference-axis, deg

CFabb compressor face total pressure ratios, .
compressor pressure a = ring number, bb = rake number

PT

CONF configuration code number

CMUL ' actual combined Tip and diffuser blowing momentum
coefficient ,

CMUO theoretical combined Tip and diffuser blowing

momentum coefficient

CMUxL actual isolated blowing momentum coefficient, x — 1 =
cowl lip, 2 = diffuser

CMUXO0 theoretical isolated blowing momentum coefficient,
Xx — 1 =cowl 1ip, 2 = diffuser .



D2

DX1
DX2
FLAP/SLAT

GX1
ID
10Cy

IDCHUB

IDCMAX
IDCTIP

IDRMAX
IDRy

KAZ2

KC2
KRAZ
KTHETA
KTHETAS

MACH, M
MTH

Definition

splitter diameter, calculated size of high compressor
region, 1

maximum compressor distortion, max. CFabb - min CFaEb

PT
normalized KAZ
normalized KC2

angle of cowl 1ip flap or slat relative to model
reference axis, positive downward, deg

prediction of instantaneous DXI]
engine/inlet stability index

compressor circumferential distortion index,
y = compressor total-pressure ring number

hub circumferential distortion index, IDC1 + IDCZ2
pa

larger of IDCHUB and TIP

tip circumferential distortion index, IDC4 + IDC5
2

larger of IDR4 and IDRS

compressor radial distortion index, y = compressor
total pressure-ring number

combined circumferential and radial distortion index’
high compressor distortion parameter

fan radial distortion parameter

fan circumferential distortion parameter

fan-circumferential distortion for rings with
diameter < DS

free-stream Mach number

inlet throat Mach number



Symbol

PAT
PAZ
PDcdd

PDX
PDY
PERCENT WC2

PH

PREF

PT

PT1

PT2
(PT2R/PT2)BASE

(PT2R/PT2)MEAS

P3
P30e

PTRMS

Q
QL /PT2

Definition

free-stream static pressure, psf

Tip blowing plenum pressure, psia

diffuser blowing plenum pressurg, psia

duct wall static pressure ratios, duct pressure

¢ — 1 = upper wall, 2 = lower wall P%
dd = tap number

1ip blowing static pressure, (PD201) (P1) .
Tag c P31A

diffuser blowing static pressure, (PD203) (PT)
144
percénit corrected afrflow, 100(WC2)
217

phasé

Kulité and scanivalve reference pressure, psf
free=stream total pressure, psf

nose boom total pressure ratio, boom pressure

PT
averdde compressor face total pressure, psf

base vadial profile for ving 1 through ring 5,
respéctively

measured radial profiie for ring 1 through ring 5,
respectively
average throat plug exit pressure, psf

throat plug exit pressure ratios, e = tap number,
exit pressure
PT

average compressor RMS total pressure ratio,
average compressor RMS pressure

PT2
free-stream dynamic pressure, psf

ratio of average inlet dynamic pressure to average
compressor face total pressure

4

,psia



Symbol
Rfgg

RN/FT
RUN
SEQ
SPFh

THETA

TN
TR
JTST
TR

VIAXL °

VIAXO

WAx

Wc2
W2

duct boundary-rake total pressure ratios, f = rake
number, gg = probe number, rake pressure
PT

Reynolds number, millions/ft

run number.

“data sequence number

forebody static pressure rat1os h = tap number,
forebody pressure .

PT

circumferantial extent of distortion for ring 1 thru
5, respectively :

tunnel, 14 = Ames 14-Foot Transonic Wind Tunnel
free-stream static temperature, °R
test number

free-stream total temperature, °R

actual blowing velocity, ft/sec, x — 1
diffuser )

Tip, 2 =

theoretical blowing, velocity, x — 1 = 1ip, 2
diffuser

blowing air weight flow, ib/sec, x — 1 = 1ip, 2 =
diffuser ’

duct full scale corrected weight flow, 1b/sec

mode] duct flow, Tb/sec



MODEL DESCRIPTION

Shown in figure 1 is the 15-percent-scale pressure model installed in
the Ames 14-Foot Transonic Wind Tunnel. The model (fig. 2) consisted of
a removable forebody assembly, an underslunginlet and subsonic duct with
a simulated compressor face, and-a remotely controlled conical=plug flow
meter. The forebody (fig. 3) was removed for isolated inlet testing. The
inlet (fig. 4) was a two-dimensional, horizontal-ramp system with a 6-degree
initial ramp angle. A section of the inlet cowl was removable, allowing
incorporation of the three different leading-edge devices. The entire fare-
body and inlet assembly was mounted on a remotely actuated pitch/yaw mech-
anism (fig. 5) which, in turn, was mounted on the wind tunnel model-support-
system. This combination provided a capability of 56° angle of attack and
15° angle of sideslip. :

The inlet cowl leading-edge devices consisted of a flap (fig. 6) de-
flected 0°, 30° or 50°, a slotted flap (fig. 7) deflected -30°, 45° or 60°,.
and a tangential blowing slot {fig. 8). Diffuser wall blowing jets., which
were used independently and in combination with the Teading-edge devices,
are described in figure &, It should be noted that the drawings are to
scale, with only 1imited dimensions being given.

INSTRUMENTATION

Steady state pressure instrumentation in the inlet subsonic-diffuser
duct consisted of five total pressure boundary-layer rakes mounted down-
stream of the cowl-1ip (fig. 9) and wall-static orifices on or near the
duct centerline on both the ramp and cowl surfaces as well as near each
rake Tocation (fig. 10). Instrumentation at the simulated compressor face.
(fig. 11) consisted of 40 steady state and 40 high-response total pressure
probes Tocated on centroids of equal area. Kulite XDBL-093-25 pressure
transducers were used to make high response measurements at the compressor
face. A Kulite XCQ-093-25 pressure transducer mounted in the nose of the
removable forebody was used to monitor the wind tunnel turbulence. Dynamic
data were recorded on the NASA Ames high-response data acquisition system
(ref. 1). A1l steady state pressures were measured with a multi-pressure
scanning valve assembly mounted on the model support.

TESTING ANB PROCEDURE

The variation of engine-face total pressure recovery and distortion
with inlet mass-flow ratio was established for each model configuration
and test condition. A1l runs were made at constant Mach number and model
attitude while the inlet mass flow was varied using the vremotely-controlled,



conical-plug flowmeter. The number of data points for each model config-
uration and test condition varied from one to seven with at least one
engine match point (based on the Pratt and Whitney Aircraft F100-PW-100(3)
turbofan engine). :

For each data point, tunnel and model conditions were set and 45
seconds of dynamic data were recorded on the NASA Ames high-response data
acquisition system. Steady state data wére then recorded.

Estimated uncertainties of the primary parameters, based on the accuracy
of the measuring instrumentation and repeatability of data check points, are
as follow:

e = + 0.1 DEG. PT2/PT = + 0.005
= + 0.1 DEG. AO/AI = + 0.02.
M = + 0.005

RESULTS AND DISCUSSION

The run schedule for the present investigation is shown in table 1
and a sample of the tabulated data is shown in the appendix. A complete
listing of the tabulated data is not presented in this report because of
the large volume required. The data are available from NASA Ames Research
Center, Moffett Field, California. Selected plots of the data are pre-
sented in figures 12 through 16.

For the isolated inlet, engine-face pressure recovery and steady state
distortion as functions of inlet capture-area ratio and the angle of attack
are presented for the basic cowl 1ip and each of the four inlet devices at
a Mach number of 0.9 only. A1l data are for g = 0°. Performance of the
inlet with the basic cowl Tip is shown in figure 12 from o = 0° to 56°.
Performance is maintained up to « = 20° with a slight decrease in total
pressure recovery at ¢ = 30° and progressively increasing losses at o = 40°
and 56°. Engine-face distortion increases with decreasing pressure recovery.

A comparison of inlet performance between the basic cowl Tip and
various cowl-Tip flap deflections for iniet angles of attack of 30°, 40°,
and 56° is shown in figure 13. At o = 30° (fig. 13a), the 30° flap de-
flection provides a small increase in total pressure recovery and 1ittle
change in distortion. The 50° flap deflection provides nho increase in
pressure recovery, and distortion at the lower capture-area ratios is in-
creased. At o = 40° (fig. 13b) with a 30° flap deflection, large increases
in total pressure recovery are seen along with a decrease in distortion.
The 50° flap deflection at o = 40° also improves the inlet performance;
however, the increase in only about one-half of that achieved with the 30°
flap deflection. The distortion with the 50° flap defiection is improved



at the high capture-area ratios but increased at the lower values. At -
a = 56° (fig. 13c) no data are available with the 30° flap deflection,
but a marked improvement in performance can be seen with the 50° flap
deflection. Approximately a 7% increase in total pressure-recovery is
achieved at the engine match point. An improvement in engine-face dis-
tortion is also realized. -

A comparison of the inlet performance for the basic cowl Tip and
slotted cowl flap is shown in figure 14 at « = 30°, 40°, and 56°. At
o = 30° (fig. 14a) there is a very small increase in total pressure re-
covery with the slotted flap deflected 30° and no improvement in engine
face distortion. A slotted flap deflection of 45° provided no increase
in pressure recovery but did result in a slight improvement in distortion.
At o = 40° (fig. 14b) each position of the slotted fiap (30°, 45° and 60°
deflection) improved the inlet total pressure recovery. The 30° deflec-
tion resulted in the greatest gain in performance and the 60°.deflection
the Teast. Generally, the engine face distortion was reduced with ali
slotted flap deflections; however, an increase in distortion can bhe seen
at the lower capture-area ratios for the 60° slotted flap deflection. At
a = 56° (fig. T4c) all slotted flap positions improved the inlet performance
significantly with the 60° deflection showing the greatest improvement and
the 30° deflection the Teast. 1In addition to significant increases in
total pressure recovery, the use of the slotted flap also resulted in a 0.05
increase in mass flow ratio. The engine face distortion was reduced in
all cases. :

The inlet performance achieved with tangential blowing at the cowl
Tip or discrete jet-nozzle blowing in the diffuser is compared to the basic
cowl 1ip data in figure 15 over the angle of attack range. Data are shown
at the engine match point with maximum blowing only for each of.the devices.
The tangential blowing at the cowl 1ip improves the total pressure recovery
from 1.0 to 2.5 percent and decreases the engine-face distortion through
most of the angle of attack range. The diffuser blowing provides slightly
better total pressure recovery than tangential Tip blowing at the high
angles of attack; however, the engine face distortion is also increased at
the higher angles.

The effect of an aircraft forebody on the performance of the basic
inlet is shown in figure 16 from ¢ = 0° to « = 40°. No data for o = 56°
were available. At angles of attack of 0° (fig. 16a), 20° (fig. 16b), and
30° (fig. 16c), essentially no change in total pressure recovery or dis-
tortion was measured. At « = 40° (fig., 16d), however, significant im-
provements in total pressure recovery (up to 3.5 percent) and reduction in
distortion were achieved.



CONCLUDING REMARKS

The performance characteristics of four inlet devices(cowl-1ip Teading-
edge flaps, slotted flaps, tangential blowing and discrete jet-nozzles in
the subsonic diffuser)designed to prevent or delay cowl-1ip boundary-layer
separation or to improve the inlet internal-flow characteristics at high
angles of "attack were-investigated at Mach numbers of 0.7, 0.9 and 1.04.

A1l of the inlet devices tested are capable ‘of improving inlet per-
formance at high angles of attack. However, parametric studies of each
concept are required if optimum effectiveness is to be achieved.

Ames Research Center
National Aeronautics and Space Administration .
Moffett Field, Calif. 94035 March 10, 1977
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TABLE 1. - RUN SCHEDULE

ALPHA SCHEDULES NOTATION
Al 15, 20

A2 20,30,40,50,56 .

A3 20, 30,40,50,52,56

Ab 0,5,10,15,20,25, 30, 35, 40,45, 50,56
BETA SCHEDULES

Bl 0,5,10,15

B2 5,10,15

B3 0,10

B4 5,10

B5 10,15

B6 0,15

B7 0,5

WC2 SCHEDULES )
Wl 227,218,203,187,169,151,140
W2 227,211,187,162,140

W3 227,211,140

Wa 227,140 )

W5 244,235,227,212,140

W6 244,227,140

w7 235,227

PAL SCHEDULES

L1 23,32,50,67,84,102

L2 32,67,102 .

L3 air off,32,50,67,84,102,119,136
L4 32,50,67,84,119,136

L5 32,67,102,136

L6 air off,32,50,67,84,119,136
L7 air off,32,50,67,102,136

L8 air off,32,67,102,136

PA2 SCHEDULES

c1 37,48,60,105,150,195,240

c2 air off,60,150,195,240

G3 37,60,105,150,195,240

C5 60,105,150,195,240

cé air off,60,105,150,195,240
Cc7 air off,60,150,240

c10 60,150,240

10
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TABLE 1. = Continued.

Forebody

dowl flap, x =.flap angle, deg

Plain cowl lip

Blowing lip

Cowl slotted flap (slat), x = flap angle, deg

~ Boundary layer rakes and diffusor blowing hardware installed in duct

Config. .
Code __Component Notation
== e e e ====T==========
B_|F30 |Fso |1 L |83 |S45 | Se0 | w
1 X X
2 X X
3 X X
b X X
5 X
6 X
7 X X
8 X X X
9 X X X
10 X X X
11 X X p:4
12 X X

11



TABLE 1. — Continued.
RUN M ALPHA BETA CONF WC2 PAL PA2 REMARKS
1 0.7 | 0 0 1 Wl atr off | air off | G2t Limits
- WC2 out of limits
2 0 W2 at SEQ 38
3 B2 227
WC2 out of limits
4 10 0 W3 at SEQ 45
WC2 out of limits
5 15 Wh at SEQ 47
6 20 s Eszq%gthgf limits
7 227 Ccl
8 B2 air off
9 25 0
10 35 Bl
WC2 out of limits
11 40 g W4 at_SEQ 66
12 45 0 227
13 56 B3
14 30 0 c2
15 56 c2
16 56 140 air off
17 0.9 0 W1
18 20
19 56.

12




TABLE 1. - Continued.

BETA

RUN M ALPHA CONF | WC2 PAL PA2 REMARKS
23 0.9 15 0 1l ‘W6 air off] air off
24 20 W5 air off
25 20 227 Cc3

28 0.9 30 0 1 Wé air off
29 30 0 227 G2

30 35 Bl 227 air off
31 40 0 Wé

32 45 227

33 50 227

34 56 W6

35 227 c2

36 10 air off]
37 15 c2

38 35 15 c2
- 39 45 0 €6

40 45 air off]
41 20 2 W5 air off]
42 227 C5

43 B2 air off]
44 25 0 air off

13




TABLE l. — Continued.
RUN M ALPHA | BETA CONF we2 PAL PA2 REMARKS
45 0.9 35 Bl 2 227 air offj air off
46 45 0
47 50
48 30 W6
49 30 227 C5
50 40 W6 air off
51 40 227 cs
52 45 W6 air off
53 45 227 o]
54 56 227 C5
23 3 W6 air off
56 227 C5
57 50 air off
58 45
59 40 W
60, 40 227 C5
61 35 Bl 227 ajir off
62 30 0 W6 air off
63 30 227 C5
64 25 227 air off
45 20 W3 air off
66 20 227 cs

14




TABLE 1. ~ Continued.
| RN M ALPHA | BETA CONF | WC2 PAL PA2 REMARKS
67 0.9 20 B2 3 227 air off| aix off
638 35 15 c5
69 56 15
70 0.7 56 0
71 0.9 20 4 W5 air off
72 - 227 (o]
73 B2 air off
74 25 0
75 30 Wé
76 30 227 o
77 35 Bl 227 air off
78 40 0 Wé air off
79 40 227 c5
30 45 air off
-
81 50
82 56 W6
83 227 c5
84 15 cé
85 35 15 cé
86 56 0 5 Wé air off
87 56 227 Cc5
a8 50 227 air off

15




TABLE 1. - Continued.
RIN M ALP% BETA CONF WC2 PAL PA2 REMARKS
89 0.9 45 0 5 227 air off| air off
90 40 Wé air off
9l 40 227 c6
92 35 Bl 227 air off
93 30 0 We air off
- 94 30 227 c6
95 56 6 W6 air off
26 56 227 Cs
97 50 air off
a8 45
99 40 W6
100 40 227 C5
101 35 air off]
102 0.7 56 c7
103 50 ailr off]
104 45 air off]
105 &0 c7
106 0.9 0 7 W5 air off
107 0 15 _227
108 10 0
109 15
110 20 W5

16




TABLE 1. - Continued.

RO M: ALPHA | BETA | Wg2 1 PAl EA2 REMARKS
111 0.9 20 Q vi 227 Ll air off
112 B2 air off
113 15 L2

Regulator leakage PA2Z
114 25 0 L3 ~ 22,8EQ 657663
1i5 30 W6 air off

Regulator leakaée
116 30 297 1.4 4218 SEQ 6688669
117 35 L)
118 B2 air off
119 15 LS5
120 15 67 C7
121 30 O 20 (o]
122 40 W6 air off | air off

Re ulatgﬁ lsilﬁagi
123 40 227 L4 PAZS15.9EQ =721
124 45 1.6
125 50 L6
126 56 L7
127 67 Cé
128 136 cé
125 SELECT. 167 ajr off MWC2=215,200,182
130 182 138

PAl=air off,67,136
131 45 227 SELECT
139 45 215 67

17




TABLE 1. - Continued.
RUN | M ALFPHA | BETA | CONF | WC2 PAL PA2 REMARKS
133 | 0.9 40 0 7 159 18 air off.
134 203
135 214
136 228
137 SELECT | 102 240 We2=228,214,203
138 50 227 L8 air off
139 212
140 203
141§ 0.7 40 219
| 142 213
143 204
144 SELECT| 102 260 |WC2=204,213
145 | 0.9 56 8 227 L8 air off
146 56 204
147 50 227
148 50 203
149 40 203 -
150 212
151 227
152 | 1.04
1531 1,04 35
154 | 0.9 40 SELECT| 67 240 WC2=228,213,203

18




TABLE 1. - Continued.

RUN | M ALPHA | BETA | CONF | WG2 PAl PA2 REMARKS
155 __10.9 35 0 8 227 18 air off '
156 30 8 227 air off
157 56 g W6
158 56 1 227 C10
159 50 c7
160 45 air off
161 40 W6 ajir off
162 40 227 Ci0 ‘
163 35 air off
164 _ 30 C7
165 25 air off
166 20 W6 air off

. 167 227 Cclo

168 B2 air off
169 15 240

170 35 B2 air off
171 35 15 €10

172 11.01 56 0 c7

173 0.7 56

174 50

175 40

176 ] 0.9 56 10 W6 air off

19




TABLE 1. - Continued.

RUN M ALPHA | BETA CONF wec2 PAl PA2 REMARKS
=177 0.9 56 0 10 227 air off| Cl0
178 50 c7 '
179 45 air off
180 40 W6 air off
181 40 227 Cc10
182 35 alr off
183 30 c7

184 25 air off
185 20 Wé air off |
186 20 227 c10
187 0.7 50 3 c7

188 45 air off
189 40 W6 air off
190 40 W6 Ccl0
191 35 227 air off
152 30 G7

193 25 air off
194 20 We air off
195 20 227 10
196 35 15 c7

197 . 35 B4 air off
198 56 B4 air off

20




TABLE 1. — Continued.
RUN | M ALPHA | BETA | CONF | wWe2 PAL PA2 REMARKS
199 0.7 56 15 3 227 air off| €10
200 45 15 c7
201 45 | B2 air off
202 56 0 240
203 56 2 c7 .
204 50 c7
205 45 air off
206 40 c7
207 35 air off
208 30 c7
209 23 air off
210 20 c7
711 45 15 c7
212 45 B2 air off
213 56 Bl air off
214 56 15 c10
215 35 15 c7
216 35 B5 iy off
217 | 0.9 56 .0 air off
218 | 0.9 15 SELECT |{PA2=air off,10
209 | 0.2 0 ‘5 c7
220 | 0.7 50 0 5 c7

21




TABLE 1. - Continued.

RUN M ALPHA BETA CONF we2 PAl PA2 R;EbiARKS
221 | 0.7 | 45 0 5 | 227 | aix off| air off
222 40 . c7

223 35 air off
224 30 c7

225 25 air offl
226 20 c7

227 15 c7

228 B4 air offl
229 56 B4 air off
232 0.7 45 B4 5 227 air offl air off
233 " 50 0 4 c7

234 45 air off
235 40 C7‘

236 35 air ‘off
237 30 c7

238 56 c7

239 25 air off
240 20 c7

241 45 15 c7

242 B4 air off]

45

22




TABLE 1. - Continued.

RUN M ALPHA | BETA CONF w2 -] PAL PA2 REMARKS
243 0.9 0 - 0 1 WS | asr off| air off]
244 ' 5 w7
245 10
246 15
247 5 0
248 10 0
249 5
250 10
251 15
259 AL 0 235 gg%AZEGSp?int of run
253 20 5 W7
254 20 10 W7
255 o 0 i1 W5
256 0 B2 227
257 10 0 W6
258 15 W6
259 20 WS
260 ) B2 227
261 0 c10
262 25 air off
263 . 30 W6 air off

264 30 227 c16

23




TABLE 1. - Continued.

RUN o ALPHA | BETA | CONF [ WC2 PAl PA2Z REMARKS
265 0.9 35 Bl 11 227 air off air offl.
266 40 0 ] Wé . ' air off]
267 40 227 €10

(268 143 . air off
1269 50 ‘| Bé

270 56

271 56 ' 240

272 50

273 0.7 A2 0

274 A3 15

275 Ad 0 . air offf

276 | 56 | B4

277 | 45 B2 .

278 35

279 | 20

280 0.9 0 0 12 W5

281 B2 227

282 B2 235

583 5. 0 W7 ,

284 10 0 W5

285 . B2 227

286 Bl 235
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TARLE 1. - Continued.

RUN ! M ALPEA | BETA | CONF | wez |[EaL PA2 REMARKS
287 | 0.9 15 0 12 | wr air off | air off
288 20 0 W5
289 B2 227
290 B2 235
291 25 0 w7
292 30 0 s
293 B2 227
294 B2 235
295 35 0 W7
296 35 5 w7
297 40 0 W6
298 45 B1 227
299 50 0 w6

" 300 56 0 W6
301 56 B2 227
302 0 0 | w3
303 0 B2 227
304 5 0 227
305 10 0 w3
306 10 B2 227
307 15 0 ) 227
308 20 0 W3
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TABLE 1. - Concluded.

RUN M ALPHA | BETA | CoNF [ wc2 " |pal PA2_ REMARKS
309 0.9 5 B2 12 227 l'air off | air off
310 25 0 227
311 30 0 w3
312 30 B2 227
313 0.7 0 0

314 0 B2

315 s | omg

316 10 0

317 10 B2

318 15 0

319 20 0

320 5 B4

321 " 20 B2

322 25. 0

323 30 0

324 30 B2
{325 35 B7
I

326 40 0

327 40 B2

328 ] 45 B6

329 X 50 0

330 56 Q

331 56 5
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Figure 1. - Model installed in Ames 14-Foot Transonic Wind Tunnel.




‘62

Removable forebody,
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‘Remote~control flow meter
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Figu‘re~2‘. - General arrangement of 15 percent scale inlet model.



Note: All dimensions are

in centimeters
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. T I:r\\\~ |

Ly A\ . B ‘ .
Model station | | | o _k__‘._.._ —_

.0 10.48 . " 52.39

Figure 3. - Model forebody.
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Figure 4.- Model inlet.
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Basic cowl

Lip station O

-y
P

00

é W.L. ref.
lip ; ’
-30°
90
Basie lip and flap ordinates
Basic lip, 0° 30° flap 50° flap
Lip Lower Upper Lip Lower Upper Lip Lower . Upper
station, | surface, | surface, station, | surface, | surface, " station, | surface, | surface
X, cm ¥y, cm ¥, cm %, cm ¥, om ¥, cm X, om ¥, cm ¥, cm
0 -0 0 -0.038 | -0.483°{ -0.483 | o.om -0.800 | -0.80
0,043 -0.084 0.053 -0.018 -0.541 ~0.437 0.0 -0,846 =0, T0¢
0.102 -0.130 0.079 0.051 -0.569 -0.353 0.127 -0. 864 -0.63¢
0.180 -0.170 Q.102 0,102 -0.577 -0.312 0.180 -0.861 ~0.551
0.282 -0.206 0.117 0.178 =0.577 ~0,254 0.231 -0.853
0.3681 -0.234 0.1.2h 0.282 -0.556 ~0.185 0.282 =0,800
0.508 -0.257 0.127 0.348 -0,145 0.323 -0.36¢
0.660 -0.282 0.381 | -0.533 0.381 -0.785 {
e straight 0.508 -0.495 | straight | 0.508 -0.699 | straigt
_ straight line 0.678 -0.434 line —_— line
_ line f
straight 0.602 ~0.02€
0.953 -0.328 line 0.632 -0. 602
1.092 0.1Lh2 0.721 0.071 _—
0.734 -0.516 —_—
0.953 -0.328 0.1k0 § —— -
1,092 0.142 _— straight —_—
line .
0.953 -0.328 0.1%0
1.002 0.142

Figure 6.- Inlet cowl leading-edge flap.

33



Slotted flap ordinates

W.L. ref.

7

Lip station O

-Lip Lower Upper ¥
.station, | surface, | surface,
x, cm ¥, cm ¥, cm
X
0.023 -0.069 0.043
0,061 ~0.099 0,061
0.137 ~0.1h7 0,097
0.259 -0.188 0.119 W.L. ref.
0.366 =0.155
o.kk2 | -0.097 \_/
0.518 =0,020 {straight
0.59 -0.038 line
0.671 -0.0Tk
0.747 -0.097
0.899 -0.130
(3O} -0.2k2  0.157 Lip station O

Slotted flap base ordinates

e

X

Lip Lower Upper
station, | surface, |surface,
X, cm ¥, cm ¥y, cm /_—_-7 W.Ii. ref.
0.038 ~0.193 0,033
0.076 -0.231 Q0
0.152 =0.272 -0.004
0.305 -0.099
©.330 straight | -0.130 _L
0.584 | line, "-9°] -0.140 \’-\

90

Figure T.- Inlet cowl leading-edge slotbed-flap.
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Lip station O
¥

I

0.015
0.020

22°

b

Note: All dimension

in centimeter

S (S\ANNNNNN\NNNN\N\NN\N\N

Support web

Blowing lip ordinates

Lip station, Lower surface, Upper surface,
X, cm ¥, cm ¥, om
0.025 -0.079 0.051
‘0.051 -0.11k. 0.07h
0.102 ~0,150 0.088
0.11% 0.053
0.152 -0.178 —
0.25h4 -0.208 . 0.097
0.381 -0.262 0,114
0.508 ~-0.295 _—
0.521 0,125
0.635 -0.320 —
0.762 -0.343

straight straight
3.810 line, -8° line, 1°

Figure 8.- Inlet cowl leading-edge tangential biowing slot.
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B.,L., cm

W.L., em

32

24

/d"'
= FR3 1.27
- A-Rp ‘
e R1 . — — — — 1
"-..\\.:.A A A A F ‘I.:'.DRS 1
T -
RL
%H \""- _/
- —e,

0.64% typ

a ‘o
A'Ic{?‘?{ giiiiz:: , Compressor face instrumentation
i plane.Model station 136.48

Boundary layer
diverter channel ’

L. Forebody o — "’,

—— —— —

T

5L 62 70 T8 86 oh 102 110 118 126 13k

Model fuselage station, cm.
(&) Duct instrumentation.

Figure 9.- Static-pressure orifice locations in subsonic diffuser.



Lg

Static orifice locations

Ramp

orifice no. Fuseiagé é%a&ion: cm origgzi no. | Fuselage station, cm
D101 53.34 D201 62.23
D102 60.96 D202 63.37
D103 63.50 D203 65.41
D10k 66.04 | peoy” 66.04
D105+ " 69.85 D205 69.22
D106 .93 D206 69.22
D107 80.01 . D207 69.85
D108 1 86.36° D208 .93
D109 - 96.52 D209 80.01
D110 11%.30 D210 86.36
D111 133.35 D21l 96.52
S D212 114,30
S S D213 133.35

(v) Static orifice locatbicns.

Figure 9.- Concluded.




20 %=
R3
R4
R2
) R1
2. 5L et 6.99 -
-—5_08—1—-
. . | RS
Wote: All dimensions are
in centimeters
.——}—2.5)4.
Rake tube locations
Rake Rake Rake - Rake Rake Height
Rl- R2 R3 RL RS €1ght,
Station 62.23 | Station 65.41 [ Station 69.22 | Station 69.22 | Station 86.36|

R101 R20L . R301 Rh01 R501 0.0h6
R1LOZ2 R202 R302 Rho2 R502 0.173
R103 R203 R303 RLO3 R503 0.351
R1OL R20h R304 RLOL R50L 0.579
R105 R205 R305 RLOS R505 0.884
R106 R206 R306 RL0O6 RS06 1.265
_ R207 R30T RLOT RSOT 1.722
_— R208 R308 RLO8 R508 2,256
—_— —_— R309 RLOY R509 2,967
_— e R310 RU10 R510 3.805

Figure 10.- Boundary-layer rake details,
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High—respbnse probe

Steady-state probe
(0.236 diam)

(0.12h diam)

Rake 2 - -

Rake T

Rake 3

Rake Note: All dimensions are
5 in centimeters

Instrumentation plane; Model station 136.48

Figure T1. - Compressor face rake details
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1.00

o, deg

i

1o o

A 50 o \ \e\

pre/pr  -90 : -. : \R

.85

.80

o | _ : ]

AQ/AT

Figure 12.- Performance of isolated inlet with basic cowl lip; M = 0.9,
B = 0°,
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1.05 ———Tasic Govl Iip
O 30° Flap
0 50° Flap
1.00
PT2/PT
.95
.90
2
D2 1
o g
o — -
0
3 A 5 .6 T 3]
AO/AT
(a) @ = 30°

Figure 13.- Performance of isolated inlet with cowl flap; M = 0.9,
p = 0°
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Pr2/PT

D2

95

.90

.85

— — Basic coyl lip

O 30° Flap
O 50° Flap
‘ /
V /P
7 ;
o= "4'//
/
,—4/
Q=
b .5 6 -7
AO/AT
{b) @ = 40°

Figure 13.- Continued.
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PT2/PT

o2

-9

.90

.85

.80

— — Basic cowl 1ip
- D. ‘i‘ 50° Flap.

@\

AC/AT

(¢) o= 56°

Figure 13.- Concluded.

43




1.00

PI2/FT .95
—— Basic cowl lip
30° Slotted flap
1 B 45° Slotted flap
.90
.2
D2 1 k
. M ' . ”
____..-/.-" -
L
0
.3 b 5 .6 7 8
AO/AT
(a) @ = 30°

Figure 1L,- Performance of isolated inlet with slotted cowl flap; M = 0.9,
B =0°.
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PT2/PT

D2

1.00

-95
.90
—-—Basgic cowl lip
D 30° Slotted flap
D 45° Slotted flap
$ 60° Blotted flap
.85
2

l 0_#— =
——
L . ’ ”
0
-3 b 5 6
AO/AT
{b) o = ho°

Pigure 1h%.- Continued.
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— — Basic cowl lip

.95 ' Q > ) L 30° Slotted flap
B LS N 15° Slotted flap
" ) R \ 0

60° Slotted flap

O\
N
90— 1 N %»\
PT2/FT \_\
\ »
.85 \\‘ A‘
\
\
.?Eo : \
s
.2

D2 | | ‘ /‘;'_z."},f

-7
1 — " //
C
.3 b .5 6 T
AO/AT
{ec) o = 56°

Figure 14.- Concluded.



1..00

O Basic cowl 1lip
O Lip blowing
A Duct blowing

-

.95

PT2/PT .90

.-85_. I I \\\\

/
ofngli[>4

.80
2 /’
D2 : _1:,__ et
.1
Q=
0 C 10 20 30 %0 50 60

¢, deg

Figure 15.- Performance of isolated inlet with tangential blowi ng cowl slot
and diffuser blowing; M = 0.9, § = 0°.
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T

PT2/PT .95 é.

QO Isoclated inlet
0O Inlet with forebody

.90
.2
)2 1
0
.3 b .5 6 7 .8
AO/AT
{(a) @ = 0°

igure 16.- Performance of inlet with basic cowl 1lip and forebeody; M = 0.9,

B =0°,
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1.00

&‘
PT2/PT .95
O Isolated inlet
0 Inlet with forebody
.90 .
.2
b2 .1
¢
.3 L .5 6 T
AO/AT
(b) o = 20°

Figure 16.- Continued.
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1.00

PTR/PT 95

.90
.2
D2 1

AN

o
Lo

Q Isolated inlet
-0 Inlet with forebody

/i
/
L~
//
(00 gt
.5 .6 T
AO/AT
(c) @ = 30°

Figufe 16.- Continued.
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1,00

' ’ O Isolated inlet
% 0O Inlet with forebody

95 ' | \\\

.90 - .' \\E

.§5
2 ?
)i ;a

) /// |
4~

0 l

.3 b .5 .6 T

AO/AT

(d) @ = ko°

Figure 16.- Concluded.
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APPENDIX
SAMPLE OF TABULATED DATA
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TST-161 PH-1 TN-14 17:93 ID-PRESSOUT] 03 MAY T6al8:56

RUN: SEQ .
17:93

CONF MACH Q PT -~ p+7 ¥TR TR RN/FT ALPHA BETA  PREF WCZ PT2/PT AO/AL 02 PTRMS: " “RMTH FLAP/STAT
1 0.901 +712.7 2125 1255 57448 49446 4,031 0428 0.1l 1418 24440 0.9629 0.7660 0.1305 0,0000 0.856 0
GXL DXL DX2  KAZ  KC2 , KRA2 PERCENT WCZ QI/PT2 KTHETA DS KTHETAS ;

0.0000 042735 0.0520 0.1914 0.0765 0.1893 112.4  0.1884 0.0517 36.48 040517
(AN/NSQRPTIMAX — RING1 RING2Z RING3 RING4 RINGS THETA- - RINGI RING2 RING3 RING4 RINGS ’ - -
0.0039 0:0097 0.0141 0.0113 0.0125 82483 99.89 87.5F 121.6 '108.8

IC IDCMAX IDRMAX 1DC£ Ipc2 Incs inc4 IDCS IDCHUB IDCTIP IDR] 1DR2 IDR3 IDR% 1CRS -
0.8216 0.0391 0.0603 00,0131 0.0191 0.0262° 0.0453 0.0323 0.0161 0.0391-0.0354-0.0261~0,0129 0.0141 0.0603

PAL/P PAL/PCX WAL/WZ CMULO CHMULIL VIAIO VIA)L PAZ/P PA2/PDY WAZ/WHZ CMU20 CMU2L VIA20 VIAZL (WAl+WA21742Z CHMUD  CNUL

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 D.0000 0<0800 0.0000 0.0000 0.0000  0.0000 0.0000
(PT2R/PT2IBASE — RINGI RINGZ RINGZ RING4 RINGS fPT2R/PT2IMEAS - RINGL RINGZ RINGI "RINGH RINGS T e
1-075 14054 1.036 0.9373 0.8978 1.035 1.026 1.013 0.9859 0.9397

A MINUS SIGN INDICATES A BAD COMPRESSOR FACE PRESSURE
CF101 CF102 CF103 CF104 CF105 CF106 CF107 CFl08B CF201 CF202 CF203 CF204 CF205 CF206 CF207 CF208
0.9985 049992 09844 049974 049994 0.9989 0.9988 0.9990-0.9936 0.9982 0.9896-0.9883 0.9915 0.9753 0,9655 0.9977

CF301 CF302 CF303 C(F304 CF305 CF306 CF307 CF308 CF401 CF402 CF403 CF406 CF405 CF406 CF407 ~ CF408
049898 0.S780 0.9615 0,9824 0.9501 049646 0.9891 0.9868 0.9514 0.9325 0.9666 09541 0.9851 0.9425 D.9952 0.9464

CF501 CF502 CF503 CF504 CF505 CF506 CF507 CF508  PTl SPF1  SPF2  SPF3  SPF4 '
049151 0.8956 0.9305 0.8953 0,8737 0.8898 0.9377 0.9010

‘

RI01 R102 _ R1Q3 R104 R105 R106  R201 R202 R203 R204 R205 R206 R207 R208
0.9993 0,9993 0.9993 0.9994 0.9983 0.9993 0.9954 0.9993 0.9995 0.9991 0.9985 0.9985 0.9985 0.998§ '
R301 R302 R303 R304 R305 R306 R307 R308 R309 R3LG R4Ol R402 R403  R404  R405
0.8866 049254 0.9248 0.9935 0.9951 049991 0.9992 0.999% 0.9988 0.9992 0.9202 0.9990 0.9976 0.9986 0.9985
R4D6 R407 R408 ~R409 R410 R501 RS502 R503 RS04 R505 R506 R507 R508 R509 RST0
0.9992 0.9993 0,9996 0.9991 0.9992 0.8420 0.8646 0.9027 0,9435 0.9786 0.9986 0.9991 0.9986 0.9993

P301 P3g2 P303 P304 P305 P30s P307 F308 P3/PT2 PULIO0L PD102 PDLIO3 PDLD4 PDLOS PDI0S PDLO7T
045TOL 045774 0.5809 0.5T03 0.5678 0.5411 0.5567 0.5800 0.5899 0,6815 0.6745 0.6097 0.5706 0.6147 0.6883 0.7232

PD108 PELO9- PDILO  £D111 PD201 PD202 PD203 PD204 PD205 PD206 PD207 POZ08 PD209 £DZL0 PLO211 PD212 PDZ13
QeT446 07686 008138 048219 0.7200 0.6621 0.6797 046540 0.6932 00,7248 0.6799 0.7185 0.7240 0.7394 0.7456 0. 7840 0.8121



T5T=-161 PH~1 Th-14 17:94 ID0-PRESSOUT1 03 MAY 76318:56

RUN:SEQ . o < yan
17394 ' -
' a, B - -

CONF MACH Q PT P " TTR TR RN/ET ALPHA BETA  PREF ~ WC2 PI2/PT AO/Al  'D2- BTAAS WIH FLAP/SLAT

1 0,901 713.1 2125 1255 574.T 49445.4,032 7% 0,28  0.137™1418 226.0 0.9689 0.7138 0.1086 0.0000 0.723 0

GX1 DXl DXZ  KAZ  KC2  KRA2 PERCENT WC2 QI/PT2 KTHETA DS KTHETAS )
0.0000 0.6551 0.0222 0.5316 0.0326 0.2441 104.1 01611 0.0343 28,38 0.0305
IAN;NSQRPT!MAX = RINGI RINGZ RING3 RING%# RINGS THETA—- — RINGY RINGZ RING3 RING4 RINGS

0.0033 0.0044 0.0076 0.007%-0.0061" ~ '86.33 168.4. 10l.6 0.0000 0.0000

LY i

10 IDCMAX IDRMAX 10€1 10C2 1DC3 10C4 IDCS IDCHUB I0CTIP IDRI IDRZ IDR3 1DR4 10RS
046522 0.0248 0.0504 0.0098 G.0061 0.0233 0.0230 0.0266 0.0080 0.0248-0.0296-0,0232-0.0112 0.0137 0.0504

-

PAL/P PAL/PDX WAL/¥2 CMULOD CHMULL VIALO VIALL BA2/P LPAZ/PDY WA2/¥W2 CMU20 CMU2L VIA20 VIAZL (WAl+HAZ)/WZ CMUD
0.0000 0.,0000 0.0000

0.0000 G.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 040000 0.0000 0.000¢ 0.0000 0,0000

(PT2R/PT2IBASE ~ RING1 RINGZ RING3 RING4 RINGS * IPTZR/PT2IMEAS -  RINGL RINGZ RING3 RINGS RINGS

1.0 1.054 1.036 0.%385 0.8980 ! 1.030 1.023 1.011 0.9863 0.949%

A MINUS SIGN INDICATES A BAD COMPRESSOR FACE PRESSURE .
CF101 CFl02 CFl03 CFlo4 CF105 CFl106 CF1D17 CF1l08 €F201 C(F202 CF203 CF204 CF205 CF206
0.9996_0,9993 0.9880 0.9970 0:9987 0.9992 0.9995 0.9993-0.9861 0.9977 0.9981-0.9894 0.9911 0.9858

CF301 CF302 CF303 C(F304 CF305 CF306 CF307 CF308 CF401 CF402 CF403 CF504 CF405 CF406
0.9762 0.9815 0.9906 C.9841 0.9571 0.9731 0.9851 0.9903 0.9334 0.9426 0.9762 0.9648 0.923% 0.9537

CF501 CF502 CF503 CF504 CF505 CF506 CF507 CF508 PTL SPF1 SPF2 SPF3 | SPF4
0,9084 0.9100 049519 0.9126 0.089%% 0.9145 0.9%81 0.9211

R101 R102 R103 R1O4 R105 R106 R20L, R202 R203 R204 R205 R206 R207 R208
049992 0.9994 0.9993 0.9996 0.9988 0.5992 0.9964 0.9993 0.9998 0.9993 0.9987 0.9996 0.9992 0.5387
R301 R302 R303 R304 R305 R306 R307 R308 R309 R310 R40L R402 R403  R404
0.9225 0.9504 0.9556 0.9976 0.9992 0.9994 0.9992 0.9998 0.9991 0.9990 0.9728 0.9994 0.9985 0.9993
R406 R407 R40B R409 R410 RS01 R502 RS503 R504 R505 R506 R507 R508  R509
049995 0.9995 0.9997 0.9993 0.9995 D.6716 0.8B97 0.9206 0.9582 0.9888 0.9992 0.9992 0.9986

P301 £302 P303 P304 P305 P306 P30T P308 P3/PT2 PD101 PD1O2 PD1O3  PDIO4 PDLOS
0.5870 0.6054 0.609%4 0.5950 0.5946 05658 0.5857 046067 0.6127 0.6918 0.7182 (3.6838 0.6688 0.6940
PD108 PDLO9 PDLIC PDLl1L PD201 PD202 PDR203 PD204 PD20S PD206 PDR207 PO208 PD209 PD2L0
0.7891 0.8064 0.8435 0.8488 0.7772 0.7359 0.7460 0.7334 0.7540 0.7808 0.7490 0.7713 0.7735 0.7831

CF207 . CFZ08 ~
0.9855 0.9977
CE4GT CF408
0.9960 0.9556

R405
0.5980
RS10
0.9995

_ppLO&6 PDIO7
0.T455 0.7719

pD211 PD212 PD213
07872 G.8194 0.8413

cMUL
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03 MAY 76318:56

TST-161 PH-1 TR—14 17:95 IE-PRESSCUTL
RUN:SEQ
17:95
CONF MACH Q PT P TTR TR RN/FT ALPHA BETA 'PREF
1 0.901 712.7 2125 L255 57642 495.8 4.018 0,25 O.14 1417
GX1 131 exez KAZ KC2 KRAZ PERCENT WCZ QI/PT2 KTHETA

0.0000 0.1419 0.GL75 G.1919 0.0257 0.Q777 95.13 0.1324 0.0287 27
TAN/NSQRPTIMAX ~ RING1 RING2Z RING3 RING4 RINGS THETA— — RINGlh R1
83,18 L5

0.0024 0.0020 0.0045 0.0061 0.0055

ID  IDCMAX TDRMAX 1CC1 1nce2 I0C3.  1DCA IDCS IDCHUB IDCTIP
V5373 0.0234 040402 J.0078 0.0102 00155 040275 00192 0.0090 0.0234=0

PAL/P- PAL/PDX WAL/W2 CMUL0 CHULL VIALD VIALL
0.0000 0.0000 0.0000 0.0000 D.0000 D.0000 0.0000

FING3 RING4 RINGS
1.022 0.9738 0.9463

PAZ/P PA2/PDY WAZ/
0.0000 0.0000 0,00
{PT2R/PT2IMEAS

{PT2R/PTZ)BASE ~ RING)Y RING2

1.027 1.029

INDICATES A BAD CGMPRESSOR FACE PRESSURE

CF103 CF104 CF105 CFl06 CFLD7 CF108 CF201
0.9905 0.9982 0.9992 0-9992 0.9993 0.9993-0.9834
CF303 CF204 CF305 CF38&6 CF307 CF308 CF401
0.9911 0.9886 0.964%4 0.9810 0.9868 0.9946 0.9382
CF503 CF504 C(F505 CF506 CF507 CF508 PT1
0.5618 0.9303 0.9172 0.9299 0.9617 0.9380

A MINUS SIGN
CF101 CFI02
0.9993 0.5993

CF30F CF302
0.9716 D.98%0

CF501 CF302
2.9190 0.9293

R201
0.9979
R307
09995
R502
0.9196

R203
049993
R309
0.9988
R504%
0.9705

R1G1
0.9993
* R301
0.9425

R406
0.999¢

R102
0.9995
R302
09668
R407
0.9696

R103 R104
0.9594 D.9994
R303 R204
09738 0.9989
R40B R40%
0.9997 0.999]

R105 R106
0.9984 0.9997
R305 R306
0.9996 0.5996
R410 R501
0.9998 0.9035

R202
0.9994
R308
0.9994
R503
0.9465

P307
0.6126
pPD203
0.8019

P301
D.6068
PO10E
0.8316

P302Z
0.6213
PDIOYI
(0.8450

P303
0.6382
Pillio
0.8732

P305
0.6226
PD201
0.8300

P306
0.5934
PD202
0.7975

P308
0.6328
PD204%
0.7934

P3/PT2
G.6355

PD205
0.8088

P304
0.6201

PDL 1A
0.8766

"We2 PT2/PT. AQfAl “pa.” PTRMS-  MTH
206.4 0.9751 o 6563 "0, 0843 o oono 0.617 0
DS KTHETAS ”
+60 0.0218

RINGS
30000

NG2  RING3.  RING4~
2e3 90.63 0.0000“

IURL  IDRZ  iDR%. IDR4  IORS
«0235-0.0187-0.0085 0.0104 0s0402 . .

W2 CMU20 CHMUZL VIA20 VIAZL

GO 0.0000 D.0000 0,0000 60000 ’0«0000

-

RING2 RINGB RING4 RINGS
1.019 1.008 0. 9896 049598

RING}
1.023

CF202 CF203 CF204. CF205 , .CF206 CF207 CFZOS
0.9986 0.9986-0.9925 0. 9926 0.989% 0.9929 0,9983
CF402 CF403 CF404 CF405

0.9599 0.980L 0.9723 0.94Z) 0.9621 0.,9966 0.%689

SPF1  SPF2  SPF3  S$PF4

R204 - R205 R206 R207 R208 T
0.9992 0.9990 0,9992 0.9988 D.99956 o

R310 R40L  R402 R403  R404  RADS
0+9993 0.9850 0.9994 0.9992 049990 049987

R505 R506 R507 R508 R509 . R5iD
0.9935 0.9991 0.9988 0.9988 0.9993

PD101 PDLO2 PDLlO3  PD10O4 PDLOS PDLO6 PDLOT
0.7095 0.7624 07489 0.T442 047625 0.7994 0.8184

PD2046 PD20T POD208 P0209 POH210 PD211 PD212
0.8291 0.8059 0.8206 0.8206 D.B8268 0.8293 0.8531

he

!HAI*NAZ)/HE CHUO
0.0000 0.0000

TFLAP/SLAT

CF406 CF407 H T -

PD212
6.8721

CMUL
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T5T-161 PH=1 TN-14 17396 10-PRESSOUTL 03 MAY 76318156

RUNz2SEQ
17:56
CONF MACH Q PT P. TR TR RN/FT ALPHA BETA PREF WC2 PT2/PT AQ/AIL bz PTRMS MTH FLAP/SLAT
L 0.899 Tll.4 2124 1257 575.4 495.3 4,022 0.27 0.13 1418 186.5 0.9804 0.5963 040723 0.0000 0.530 ¢]
GX1 DXl DXz KAZ Ke2 KRAZ PERCENT HMCZ QI/PTZ KTHETA £S5 KTHETAS
0,000V 0.1271 0.0313 0.2861 0.0467 Q,1010 85.95 041059 0.0307 26.86 0.0221
(AN/NSQRPTIMAX — RINGL RINGZ RING2 RING4 RINGS THETA~ = RINGL RINGZ RING3 RING4 RINGS
0,0019 0.0023 0.0029 0.0057 0.0048 81.49 B85.11 T8B.26 0.0000 0,0000

ID IDCHAX IDRMAX 10C1 Ipcz 1nc3 IDC4 10CS IDCHUR IDCTEIP "IDRL IDRZ I0R3 IPDR4 | IDRS
0.4380 0.0248 0.0305 0.0063 0.0158 0.0235 0.0332 0.0164 0.0111 0.0248-0.0187-0.,0140-0.0057 0.0079 0.0305

PAL/P PAL/PDX WAL/W2 CMULI0 CMULL VIAIO VIAIL PAZ/P PAZ/PDY WAZ/W2 CMU2D CMU2L VIA20 VIAZL (WAL+WA2)/M2Z CMUO CMuL

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 §.0Q000 0.0000 0.C000 0.0000 Q.0000 0.0000 0.0000 0.0000 040000 0.0000 0.0000
[PTZR/PT2)BASE = RINGL RING2 RINGé RING4 RINGS (PT2R/PT2IHMEAS - RINGL RINGZ RING3 RING4 RINGS
Le022 1.025 1.021 0.9780 0.9545 1.019 1.014 1.006 0.9921 (9695
A MINUS SIGN INDICATES A BAD COMPRESSOR FACE PRESSURE !

CFlol CF102 CF103 CFl04 CFLO5 CF106 CEL0T CF108 CFR201 CF202 CF203 CF204 CF205 CF206 CF207 CFz08
0.5992 0.9998 0.9925 0.9989 0.9997 049993 0.9996 1.0002-0+49785 0.9998 0.9993-0.9943 0.9941 0.9922 0.9950 0.9992
CF301 CF302 CF303 CF304 CF305 CF306 CF307 CF308 C(CF401 CF402 CF403 CF404 CF405 CF406 CF407 CF408
0.9629 0.9955 0.9929 0.9511 0.9733 0.9859 0.9897 0.9966 0.9401 0.9748 0,9857 0.9799 0,9527 C.S708 0.9973 0.9801
CF501 CF502 CF503 CF504 CF505 CF506 CFS507 CF508 PT1 SPFl SPF2 SPF3 SPF4

0.9293 025493 0.9704 0.9471 0.9344 D.9450 0.9699 0.9584

R101 Rl02 _ R103 R10% R105 R1G6 R201 RZ202 R203 R204 R205 R206 R207 R208
0.9998 049999 0.9993 0.9997 0.9988 1.000 0.9984 1.000 0.9998 0.9993 0.5992 0.9999 0.9996 0.9995
R301 R302 R303 R304 R305 R3G6 R307 R308 R309 R310 " R401 R402 R#03 = R4&04 R405
0.9580 0.9781 0.9864 0.9992 0.9999 0.9992 0.9996 0.9999 0.9994 0.9997 0.9892 1.000 0,9997 0.9998 0.9987
R406 R40T R4D8 R409 R410 R501 R502 R503 R504 R50G5 R506 RSO7 R508 R509 3.3 11
1.000 049592 0.9998 0.9992 1.000 0.9284 0.9417 0.9659 0G.9B18 0.9972 (.9995 0.9993 (0.9989 0.9991

P301 P302 P3023 P304 P305 P306 P307 P308 P3/PT2 PD1OY} PCLOZ PDLO3 PD1O4 PDLOS POLO6 PDLIOT
0.6758 0.6559 046630 0.6452 0.6483 0.6175 06372 0.6580 0,6567 0.7281L 0.8048 0.8040 0.8044 00,8195 0.8463 0.8601
1108 PDLO9 POLIO POLRL PD201 PD20U2 P°D203 PD204 PD205 PD206 PD207 POPOS PD209 PH210 PD2ML  PD212 PDR213
(1.8698 0.8798 0.9006 0.9025 0.8762 0.8436 0.8469 0.B444% 0.8549 0.8711 0.8532 Da5631 D.8623 0.86463 D.B6TSH 0.8846 0.8997



LG

TST-161 PH~-1 Th—14 17397 ID-PRESSDUTL 03 MAY 76318:56

RUN:SEQ
17:57
CONF MACH Q PT P TTR TR RN/FT ALPHA BETA PREF WC2Z PT2/PT AOD/Al b2 PTRMS MTH FLAP/SLAT
I 0.8%3 T10.2 2124 1259 575.1 495.3 4.022 0.27 0.l 1418 164.7 0.9845 0.5291 0.0575 0.0000 0.449 0
X1 0X1 DXz KAZ KC2 KRAZ? PERCENT WC2 QI/PT2 KTHETA DS KTHETAS
0.0000 0.2622 0.0552 1.8948 0.0812 0.227& T5.91 0.0804 0.0432 26.05 0.0378
CAN/NSQRPTIMAX - RINGYL RIMGZ RING3 RING4 RINGS THETA- - RINGL RING2Z RING3 RING4 RINGS
0.00l4 0,0038 0.0046 0.0049 0.0039 83,76 T4«47 Ti.31 0.0000 0.0000

ID  IDCMAX IDRMAX IDCL incz ipe3 10C4 10C5 10CHU8 IpCTIP IDRL iDR2 [0R3 IDR4 INRS
0e3399 0.0245 06,0215 0.0042 0.0207 0.0334 0.0361 0.0128 0.0124 0.0245-0.0147-0.0095-0.0024 0.0051 0.,0215

PAL/P PAL/PDX WAL/WZ2 CHULD CMULL VIALO VIAILL PAZ/P PAZ/PDY WAZ/WZ CMUZ0 CMUZL VIAZO VIAZL (WAL¥WAZI/WZ CHUD CMUL

0.0000 0.0000 0.0000 0.0000 0.0000 0,0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000. 0.0000 0.0000
(PT2R/PT?IBASE - RING1 RING2 RING3 RING4 RINGS {PT2R/PT2}IMEAS — RINGL RINGZ RING3 RING4 RINGS
0.9863 0.99560 1.009 1.009 1.002 1.015 1.010 1,002 0.9949 C.9785

A MINUS SIGN INDICATES A BAD COMPRESSOR FACE PRESSURE

CF101 CFl02 CFl03 CF104 CF105 CFl06 CF107 CFl08 (€F201 CF202 CF203 CF204 CF205 CF206 CF207 Cr208
029994 0.9995 0.$949 (.9993 0.9596 0.9995 1.0000 0.999T-0.9736 0.9998 0.9992-0.9954 0,9946 0.9939 0.9971 0.9985
CF301 CE302 CF304 CF304 CF305 CF306 CF307 CF308 CF40L CF402 CF403 CF404 CF405 (CF406 GF407 CF408
0-9541 0.9978 0.9943 049929 0.9795 0.9893 0.9918 0.9960 0.%440 0.9861 0.9893 0.9857 0.9651 00,9790 0.9976 0.9498
CF501 CF502 CF503 CF504 CF505 CF506 LF507 CF508 PTL SPF1 SPFR2 SPF3 SPF4 : -
0.9433 0.5670 0.9787 0.9587 0.9508 0.9591 0.9775 0.9723

R101 R102 R103 R104 R10Q5 k106 Rz201 R202 R203 R20G4 Rr205 R206 R2O7 R208
0.9997 029998 09999 049998 09993 09997 0.9990 0.5999 0.9999 0.9997 0.9996 0.9990 0.9994 0,994

k301 R302 R303 R34 R305 R3A06 R307T R308 R309 R310 R&Q1 R402 R403 R&4G4 R405
0.9701 0.9842 0.S89% (0.9993 0.9995 0.9995 0.9998 0.9993 0.9997 0.9996 0.9935 0.9999 0.9993 0.5996 0.9988

R406 R40T7 R408 R409 R410 R501 R502 R503 R504 R505 R506 R50T R508 R509 R510
09996 0.9696 0.5568 1.000 0.9997 0.5476 0.9596 0.9779 0.9879 0.9980 0.9993 0.9958 0.9989 0a9999

P301 P302 P303 P304 PA05 P306 P307 pP308 P3/PT2 PILOL PL1O2  PDLO3  PDLO4 PDIOS PDLO6  PDLO?
G.6471 0.6B04 D.65885 0.6T08 0.6730 0.6424 0.56645 0.6843 0.6793 0.7482 0.8428 D.8503 0.8556 0.8674 (.8867 0.8964
vpIGS PDLO9 PDLLO PDL1)  PB201 PD202 PD203 PD204 PD205 PD206 PL20GT PD208  PD209 PR210 PD21I1 PD212 PDZ13
029032 0.9094 0.9243 05265 0.9142 0.8911 0.8894 0.8884 0.8941 0.9063 0.8925 0.8992 0.8974 0.9001 0.9017 0.5126 0.9241



89

TST—-161 PH~1 TN~14 1T:i98 ID-PRESSDUT)
RUN:SEQ

17:98 .

CONF HMACH Q
1 0.9080 712.3

PT P
2125

TTR
1256 577.1

TR RN/FT ALPHA BETA
496406 4.009 0.29 0.15

GX1 DX1 oxz2 KAz KE2 KRAZ PERMENT WC2 QI/PT2 KTHETA
0.0000 0.6951 0.1013 5.8106 0.1489 0.2919 65.76 0.0588 0.0718
(AN/NSQRPTIMAX - RINGL RINGZ RING3 RING4 RINGS THETA- -
0.0037 0.0061 0.0037 0.0028 0.0044

RINGL
91.96

ID IDCHMAX TDRMAX 1bC1 IDCc2 1bC3 IDC4 IDCS IDCHUB IDCT

03 MAY 763183

56

PREF

WCZ PTZ/PT .AO/AL P2  PTRMS 'MTH FLAP/SLAT

1417 142.7 0.9883 0.4598 00,0355 0.0000 D0.377 o

25.20

D5 KTHETAS
0.0805

RING2 RING3 RING4 RINGS
97.34 O.QOOQpO-OOOQ 040000

P’

IDR1 1DR2Z IDR3 IDR4 IORS

0.2025 0.0123 0.0138 0.0088 0.0157 0.0206 0.0120 0.0104 0.0123 0.0112-0,0088-0.0051-0.0015 C.0017 0.0138

PAL/P PAL/PDX WAL/WZ CTMULO CMULL VIALD VIAlL
0.0000 0.00600 0.0000 0.0000 -0.0000 0.0600 0.0000
(PT2R/PT2)BASE — RING1L RINGZ RING3
0.9824 0.9924 1.011

RING4 RINGS
1.010 1.006

A MINUS SIGN INDICATES A BAD COMPRESSOR FACE PRESSURE
CFl0l CF102 CFl03 CFl04 CFI05 CFl06 CFLOT
0.9882 0.9979 0.9969 D.9993 00,9993 0.9991 D.999%

CF301 CF302 CF303 CLF304 CF305 CF306 CF307
0.9694 0.9970 0.9945 0.9940 0.9850 0.9925 0.9936

CF501 (CF502 CF503 CF504 CF505 CF506 CF507
09677 049783 00,5837 0.9692 09644 0.569) 0.9848

(a8955-0.9
CF3038
09920
CF508
0.9800

0.9

R101 R10Z__R103
0.999]1 0.9989 0.9596
R301 R302 R303
0.9785 0.9884 0.9907
R406& R&0OT R408B

0.9986 0.9993 0.999)

_R104 R105
0.9991 0.9588
R304  R305
0.9996 0.9387
R409  R410
0.9992 0.9993

R106 _ R201
0+9992 0.95986
R306& R307
0.9996 0.9995
R501 R502
0.9641 0.9731

R202
049992
R308
0.9994
R503
0.9859

0.9

£301 P302 P303
06687 0.7049 0.7139 (G.46959 0.6963
PDlOB PD109 PD1L1O PDL11 PD201

0.9295 0.9337 0.9438 0.9468 0.9431

P304 Paocs P306
0.6664
Pp202

0.9239

P307
0.6879
PD203
0.9217

P308
0. 7080
PD204
D.9206

P3/

PAZ/P PA2/PDY WA2/H2 CMU20 CMUZL VIAZO VIAZL
0.0000 0.0000 0.0000 0.0000: 0.0000 00000 0,0000

(PT2R/PT2IMEAS —

CF108 CF201

T8

CF401

T00
PT1

R203

993

R309
0.,9993
R504
0.9914

pT2

0.TO10
PD20S
0.9244

(HAL+WAZ)/HZ CHUQ
O.0000

RING2 RING3 RING4 RINGS
1.005 1.002 0.9963 0.9862

RING1
1L.009

CF202 C€F203 (F204 CF205 CF206 CF20T CF208

0.9955 0.9987-0.9961 0,9959 G.9961 0.9976_ 0,9889
CF402 CF403 CF404 CF405 GF406 'Cr4dT 'Cr4dg -
0.9925 0.9919 0.9890 0.9747 0,9839 0.9976 0.9931

SPF1  S5PF2  SPF3 | SPF4
R204 R205-~, R206" -A207 _R2O® .
0.9991 0.9994 V.9993 §.9990 0.9988
R3IL0 R40L R40Z R403  R404  R405
0.9991 0.9957 0.9996 0.9995 0.9992 0,9981
R505 R506 R507 R508 RS509  §510
0.5988 1.0000 0.9989 0.9987 0.9992
PDLOL  PD1O2 PDLO3 PDLO4 PCLOS PDIO6  PD1OT
0.7689 0.8758 D.8886 0.8958 0.9054 0u9188 0.9249
PD206 pPD20T PD208 'PD20S PD2LO PD211 PD212 PD213

049329 0+9225 049272 049257 049270 09280 0.9359 049447

CHUL
0.0000° 0.0000
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T5T-161 PH~1 TN=14 17:99 . Ip-PRESSOUTL 03 MAY 76218156
RUNZSEQ
17259

* CONF MACH G PT P _TTR TR RN/FT ALPHA BETA PREF  WC2 PT2/PT AD/AI D2 PTRMS  WTH FLAP/SLAT

Y 0.902 7T13.8 - 2124 1253 576.9 496.1 44013  0.27 0.14 1417 239.5 0.9550 0.7532 0.1248 0.0000 0.817“ 9

GX1 DX1 DXz KAz KC2 KRAZ PERCENT WC2 Q1/PT2 KTHETA DS KTHETAS

0.0000 0.2753 G.0426 0.1927 0:0627 0.2008 110.4 0.1817 0.0445 32.28 0.0413
{AN/NSQRPTIHAX ~ RINGL RING2 RING3 RING4 RING5S THETA- - RINGI RING2 RING3 RING4 RINGS

0.0037 0. 0080~0.0111 0:0086 0.0112 R 84,92 93.99 93.18 118.7 0.0000 L

ID  1DCHMAX IDRMAX 10C1 1062 T EDC3 .. IDC4 IDES IDCHUB IDCTIP Iﬁkl IDR2 IDR3 IDR4 IDRS
Q.T768 0.0367 0.0571 D.ULllé 0.0162 0.0241 0.0418 0.0316 0.0139 0.0367-0.0338-0.0258~0.0128 0.0153 0.0571

PAL/JP PAL/PDX BA1/WZ CHMULO CMULL VIALQO VIALL PA2/P PAZ/PDY WAZ2/WZ2 CMU20 CMU2L VIA20 VIAZL {(HWAL+HWAZI/HZ CMUO CMUL

0.0000 0.0000 C.0000 0.0000 0.0000 0.0000:0.0000 0.0000 0.0000 0.0000 0.0000 G.0000 0.0000 G.0000 0.0000 00,0000 0.0000.-
(PT2R/PT2IBASE ~ RINSL RING2 RING3 RING4 RINGS (PT2R/PTZIMEAS - RING1 RINGZ RING3 RING4 RINES o ot
1.075 1.054. 1.036 0.9373 0.8978 14034 1.026 1.013 0.9847 0.9429

A MINUS SIGN INDICATES A BAD COMPRESSOR FACE PRESSURE :
CFl01 CFl02 CFl03 CF104 CFRLOS CF106 CF107 (F108 CF20}F CF202 CF203 Cr204 CR205 CF206 CF207 (F208
0.9993 (.9999 0.9865 0.9971 0.9995 0.9996 0.9996 0.9998-0.9916 0.9980 0.9953-0.9883 0.9927 0.9808 0.9743 0,9982
CF301 CF302 CF303 CF304 C(F305 CF2306 CF307 CF208 CF401 CF402 CF402 CF404 CF405 CF406 CF387 CF408
0.98560 0.9790 0.9732 0,9821 0.9540 0.9690 0.9877 0.9877 0.9446 0.9335 0.9686 049571 0.9099 0.9450 0.9952 0.9477
CF501 CF502 CF503 CF504 CF505 CF506 CF507 CF508 PT1 SPF1 SPF2 SPF3 SPF4
0.9135 C.8987 0.9388 0.9004 D.8795 0.8954 0.9420 0.9111

.R101 R102 R103 R104 6 R105 Ri06 °R201 R202 R203 R204 R205 R206 R207 R208 - . .
0+995& 049994 049997 0+9996 0.9986 0.9997 0.5969 0.9998 0.9994 0.9998 0.9989 0,9992 0.9987 0.5992" ’ -
R30L R302 R303 R304 R305 R3I06 R307T R308 R309 R310 R401 R4D2  R403  R404  R405
0.8979 0.9332 0.9342 (49945 Gv999% 049992 0.9992 0.9994 0.9995 0.9952 0.9305 0.9989 0.9985 0.9993 0.9986
R406  R407 R408 R409 R410 RS501  R502 RS503 R504 RS505- R506 RS07 ' RSOB  RS09  RS51Q
0.9997 (0.998% 0ﬂ9991 0.9996 D,9991 0.8611 0.8T709 0.9048 0.9726 D.9827 0.9992 0.9996 0.9990 0.999k"~ -
P301 P302 P363 P304 P30S Pa0é P30T P30S P3/PTZ PDLO1  PDLO? PULO3 PDIO4 PDLOS PDI0OS. PDYGT
0.5737 0.5849 0.5884 0.5766 0.5753 0.547¢ 0.5647 0.5868 0.5956 0.6835 0.6851 0,6307 0.6010 0.6374 0.7043 G.7359 N
Pbl08 PDLOS FDLIG PDL1l PD201 PD202 PD203 PD204 PD205 PD206 PD207 PD208 PD209 PD210 PD2ZLL PD212 -PDR13
0.7572 047782 0.8214 G.8291 0.7345 0.6826 0,6982 0.,678L 0.7097 0.7401 0.T000 0.7330 0.7375 0.7519 0.7566 0.7939 0.8198



