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SUMMARY 

Flight tests were conducted on two different inlet configurations, 
a submerged divergent-wall inlet, and a scoop 3nlet to determine their 
characteristics when installed on a YF-93 airplane. Measurements were 
made of the press--recovery characteristics of the inlets and the 
over-all airplane drag for each configuration. The submerged inlet had 
higher pressure recoveries throughout most of the Mach number range, 
but also had higher drag than the scoop inlet below 0.89 Mach number. 
Compared on the basis of a factor of relative effectiveness, the two 
inlet installations were found to be of about equal merit and the maxi- 
mum level flight Mach nmber at 25,oOO feet altitude of the afrplane wae 
about the same for each inlet. 

. 
The boundary-layer bleeds used Kpth these inlet8 were found to have 

considerable effect on the fnlet operation. For Mach number8 below 
about 0.85, sealing the boundary-layer bleeds on the ecoop inlet 
improved the low recoveries; whereas sealing the bleeds on the submerged 
inlets decreased the airplane drag coefficient. 

IINTRODUCTION 

. 

Preliminary flfght-teeta on the YF-93 airplane equipped with a 
submerged inlet indicated its performance was considerably below the 
design esttites. During subsequent investfgations, performed by the 
manufacturer, flight tests were made on a similar airplane which con- 
tained a different inlet configuration of the scoop type and a fuselage 
with a smaller aft end. The performance of the airplane was improved by 
these modifications. Since the results of this investigation were not 
sufficient to determine to what extent the inlet change contributed to 
the performance increase; the subject tests were Initiated. 
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. 
The purpose of the inveetigat;on presented in this report was 

confined to a determination of the pressure recovery and drag charac- 
teristics for each of the two inlet configurations. The two types of 
inlets tested were an NACA exitmerged divergent-wall (flush) inlet 
(fig. 1) and a scoop inlet (fig. 2). The scope of the investigation 
covered tests of the inlets in the Mach number rang.e of about 
0.50 to 0.98 and over the mass-flow-ratio range available by vary3mg h 
engine speeds from idle to full power. The results have been used to 
compare the inlet installations on three bases: (1) the induction- 
system efficiency (mm-recovery ratio at the inlet and at the compres- 
sor, and engine power output), (2) the over-all airplane drag coeffi- 
cient, and (3) a computed factor of relative effectiveness. 

NOTATION 

A inlet area, sq ft 

AL acceleration factor along airplane body axis, positive for 
increasing forwsxd velocity, longitudinal force 

airplane weight 

AN acceleration factor normal to airplane body axis, 
normal force 

airplane weight 
(An acceleration factor of 1 correspond8 to 1 g.) 

CD 
CN 

CC 

D 

airplane drag coefficient, Cc co8 a + CN sin a 

WAN airplane normal-force coefficient, - 
aos 

airplane longitudinal-force coefficient, 
Fn - WAD 

clos 
total airplane drag, lb 

Fg gross engine thrust, lb 

Fn net engine thqmt, lb 

H total pressure, Ib/sq ft 

M Mach number 

S wing area, eq ft 

V airplane velocity, ft/sec 

w airplane weight, lb 
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g acceleration due to gravity, 32.2 ft/sec2 

P static pressure, &/sq ft 

Q dynamic pressure, lb/sq ft 

wa rate of air flow into compressor, Ib/sec 

a airplane angle of attack, deg 

6 average total pressure at face of compressor 
absolute static pressure of NACA standard atmosphere at 

sea level 

P density, lb/m ft 

Parameters 

H-PO/&-PO mm-recovery ratio 

~bo mass-flow ratio, wa/p&Bo 

0 

I 

2 

Subscripts 

free stream 

inlet entrance station 

compressor face 

DESCFUPI'IOIV OF AIRPLAKES 

The pertinent dimensfons of the YF-93 airplanes are listed fn 
table I. Photograph8 of the test airplanes are shown in figures 1 and 2, 
and a two-view drawing of the airplane with submerged l&Lets is shown in 
figure 3. 

Close-up views of the submerged and the scoop inlets are presented 
in figure 4. The inlet shapes and profiles are shown in figures p(a) 
and 5(b), respectively, and the variations of cross-sectional-area 
distribution within the dfffuser sze shown in ffgure 5(c). The 
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different entrance areas, based on one inlet and exclusive of the 
boundary-layer bleeds, are 240 square inches for the submerged inlet 
and 215 square inches for the scoop inlet. 

Location of the inlets and the boundary-layer bleed eats is ahown 
in figure 6. Both inlets were equipped with boundary-layer bleed ducts 
which removed the boundary-layer air at the inlets and discharged it at 
exits on the fuselage aft of the inlets. In the case of the submerged 
inlet the exit spilled the boundary-layer air at right angles to the 
air flow over the fuselage, as shown by the arrow, while the exit on 
the scoop inlet spilled the air parallel to the external air flow. 

Figure 6 also shows that the entrance.of the scoop inlet was 
farther forward on the fuselage than that of the submerged inlet, 
resulting in a diffuser length of 14.6 feet compared to 10.0 feet for 
the submerged-inlet diffuser. Both diffusers dumped into the identical 
plenum chamber. The identical centrifugal-compressor engine 
(Model J-48-1) was used interchangeably in both airframes. 

IMSTRUMENTATION AND TESTS 

Standard NACA recording instruments and a recording oscillograph 
synchronized at l/10-second intervals by a single timing circuit were 
used to record the test data. True Mach numbers were calculated from 
measurements of total and static pressures obtained with a l2.5-foot 
nose boom. A calibration of this airspeed installation was obtained by 
the "fly by' method up to 0.88 Mach number. Thie calibration was 
extrapolated to higher Mach numbers by using the results of reference 1 
and data obtained during the passage of the fuselage bow wave over the 
static orifices on the airspeed head at high Mach numbers. 

During each test the left inlet was instrumented with a rake of 
total- and static-pressure tubes at a station 10 inches down the duct 
from the minimum area station shown in figure p(b). The rake in the 
submerged inlet, visible in figure 4(a), had 45 total and 4 static 
tubes, while the rake in,the scoop inlet had 32 total and 4 static 
tubes. The instrumentation in the plenum chamber used to measure the 
pressure recoveries at the compressor face consisted of five shielded 
total-pressure tubes. 

The technique used to obtain total airplane drag by measurement of 
the engine thrust and airplane normal and longitudinal accelerations is 
discussed in the appendix. 

. 
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The data presented in this report were obtained durLng runs at 
various power setttigs at constant Mach number in order to obtain 
varying mass-flow ratios. The range of test altitudes during the tests 
was 22,000 to 27,000 feet. 

The precision of the measurements estimated from the least count 
of the instruments and the scatter and repeatability of the data are: 

Mach number fO.O1 
Ram-recovery ratio +0.01 
Pressure altitude klpo ft 
Drag coefficient ~0.0005 
Thrust coefffcient *0.0003 
Masa-flow ratio f0.02 

RESULI'S AND DISCUSSIOM 

Induction-System Efficiency 

Ram-recovery-ratio characteristics.- The rem-recovery-ratio 
characteristics (the ratio of the impact preasure recovered to the 
impact pressure available (H-pa/Ho-po)) were obtained from the survey- 
rake total-head tube pressures. The individti.pressure readings were 
integrated over the srea of the duct to determine the ram-recovery ratio, 
which was then plotted as a function of mass-flow ratio' at constant Mach 
nuuiber. Typical curves of the variation of rem-recovery ratio at the 
inlet and the compressor face with mass-flow ratio are presented in 
figures 7 and 8 for Mach numbers of 0.6, 0.7, 0.8, and 0.9. Curves of 
this type were then used to establish the variation of ram-recovery 
ratio with Mach number at constant values of mass-flow ratio. 

Figure 9 ia a comparison of the ram-recovery ratios at the inlet 
entrance for the submerged and the scoop inlet for maaa-flow ratios 
of 0.6 and 0.8. The submerged inlet had higher re,covery characteristics 
at the lower Mach numbers; however, the scoop-inleT recoveries were 
equal or superior above a Mach.nuuiber of approxima?ely 0.8. The pressure 

%he mass-flow ratio as used in this report is the &tio of the weight 
of air entering the compressor to the weight of air at free-stream 
condition flowing through an area equal to the inleT area. The weight 
of air entering the compressor was determined from a;crailable curves of 
air flow versus engine speed and was checked by measurements of the 
exit gas flow. \ 

e 
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recovery at lower Mach numbers for the scoop inlet ie lower than would 
be predicted from wind-tunnel tests of a somewhat comparable installa- 
tion (ref. 2). The measurements of the individual rake tubes in the 
scoop inlet indicated a uniformly low pressure recovery over the entire 
inlet. The total-pressure ratios H/Ho obtained at a station 3 inches 
ahead of the ecoop lip (fig. IO) indicate no large separation losses 
forward of this point; the low inlet recovery of the scoop inlet thus 
iB attributable t0 1OBBeB OCCUrring at the inlet entrance. It appeared 
probable that the cause of these losses was the boundary-layer bleed. 

A brief series of additional tests were conducted to determine if 
sealing the boundary-layer bleed (as shown in fig. 11) would reduce the 
entrance losses. These additional tests were made with a single rake 
of total-head tubes mounted at the center of the duct at the same duct 
station as the original s-tube rake. The results with boundary-layer 
bleed sealed and unsealed are compared in figure 12; these results 
confirm the assumption that the boundary-layer bleed was the cause of 
the excessive losses at the lower Mach numbers.2 With the boundary- 
layer bleeds sealed the expected duct instability (rumble) was obtained 
at low mass-flow ratios. 

Recovery at the face of the compressor.- The pressure-recovery 
characteristics at the face of the engine compressor based on the 
average of the five total-head tubes are shown in figure 13. AB a 
result of aforementioned high entrance losses, the ecoop inlet gives 
considerably lower ram recovery at the compressor face at the lower 
Mach numbers than the submerged inlet installation. The data for the 
recoveries at the compressor face tith the scoop-inlet boundary-layer 
bleeds sealed and unsealed are presented in figure 14. Comparison of 
the improvement in recovery at the compressor face with that measured 
at the inlet (fig. 12) indicates that there was less improvement at the 
compressor than at the inlet. This could pOBBibly be due to allowing 
the boundary layer from the forward portion of the fuselage to flow 
into the inlets. 

A comparison has been made with other available flight data on 
scoop inletsa to determine how the characteristics of the inlets on the 

2All the data diSCIUse$ in this section were obtained for the left 
inlet. A small amount of data obtained with a center-lfne rake for 
the scoop inlet on the right side indicates some difference between 
the left and right inlets. However, the over-all effects, that is, 
the large losses for the inlet and the beneficial effects of sealing 
the boundary-layer bleed,rwere also noticed on the right inlet. 

3The data usedwere supplied through the courtesy of the Lockheed Aircraft 
Company in cooperation with the NXCA Subcommittee on Internal Flow. 
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YF-93 airplanes compare with other installations. The comparison ehown 
in figure 15 indicates that the recoveries measured at the compressor 
face of the D-93 are typical of those that exist in the lower Mach 
number range for other scoop-inlet installations. It is to be observed 
that all airplanes involved in this comparison have centrifugal com- 
pressor engines and thU8 are ConfrOnted with a Somewhat Bhihr 
diffusion problem. 

Ekgine power output.- In order to indicate directly the effects of 
the differences in the inlet-diffuser recoveries for the two inlet 
in.stallationS, a ccerparison of the engine power output has been InChIded. 
The engine output which is a direct function of the recoveries at the 
compressor face wa8 determined by two methods: First, the output was 
computed using the pressure recoveries at the compressor face and the 
manufacturerrs estimated performance CurVeSj and second, the output wan 
measured at the exit of the engine tailpipe by using a single pressure 
probe. The equation for the thrust based on conditions in the tailpipe 
is presented in the appendix. The difference between the thrust output 
for the two inlet systems as determined from inlet-recovery data and 
from measurements at the tailpipe &t is presented in figure 1.6. The 
variation shown by these curves indicates that the difference in the 
thrust for the two inlet installations is as would be expected from the 
difference in pressure recovery. 

Airplane Drag 

The variation of airplane drag coefficient with Mach number for 
both inlet configurations at a normal-force coefficient~of 0.15 is pre- 
sented in figure 17. The data in figure 17 were used for deriving drag 
increments and do not represent the drag of the clean production air- 
plane because of the presence of external test equipment and of the 
assumption of a tailpipe nozzle discharge of unity instead of a cali- 
brated value. Also, the values of ~TOBB thrus+ used in the drag equa- 
tion (see appendix) are those based on conditions at the tailpipe exit, 
not those at the extreme aft end of the fuselage. Thus the thrust 
losses, if any, associated with the afterburner cooling-air ejector are 
attributed to and appear in figure 17 as airplane drag. It is empha- 
sized, however, that the test equipment, jet engine, snd the complete 
fuselage aft-end assembly were identical for each inlet configuration 
and comparisons of drag increments are therefore valid. 

The incremental difference in airplane drag coefficient between the 
submerged- and the scoop-inlet installations is presented in figure 18. 
The drag coefficient with the scoop inlet was 0.0030 less than that with 
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the submerged inlet below 0.84 Mach number. Above 0.89 Mach number the 
submerged-inlet configuration had the lower drag. 

Tuft studies as well as tests by the airplane manufacturer indi- 
cated that one possible explanation for the higher drag with the 
submerged-inlet installation at low BpeedB was the effect on the air 
flow over the fuselage of exhausting the boundary-layer air at right 
angles to the air stream (see fig. 6). To check this the airplane 
drag coefficient with the submerged inlet w&e also measured with the 
boundary-layer bleed entrances and exits sealed in the way shown in 
figure lg. The drag coefficients with and without the bleed sealed 
(fig. 20) show a difference in drag coefficient of 0.0015 at 0.78 Mach 
number. Thus about half the drag difference for the two airplanes was 
due to the method of discharging the boundary-layer bleed air on the 
airplane with the submerged inlet. 

It is also of interest to note, as indicated in figure 21, that 
sealing the existing boundary-layer bleed had only a small effect on 
the submerged-inlet pressure-recovery characterietics. 

Relative Comparison of the Inlet Installations 

To obtain a comparison of the over-all effectiveness of the two 
inlet installations the thrust differencee and the drag differences 
were combined on one curve. This was done for a standard altitude 
of 25,000 feet by using the following parameter (the thrust in this 
equation was the thrust at the tailpipe exit measured while the drag 
was being determined): 

(grOBB thrust - drag),,bmerged - (@?OSS th3XlBt - drag)scoop 

rated gross thrust at 25,000 feet altitude 

which is shown aa a function of Mach number in figure 22. The compari- 
son of the two curves indicates that the two inlets were of approxi- 
mately equal merit, the differences being of the order of the experi- 
mental scatter of the thrust and drag measurements. 

AB a further comparison of the.thrust and drag characteristics, 
the performance of the airplane (without afterburning) with each inlet 
installation was computed at a fixed altitude of 25,000 feet. The 
variations of thrust and drag coefficient with Mach number are shown in 
figure 23. The noted intersections of the thrust- and drag-coefficient 
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curves indicate about the same maximum-level-flight Mach number tith 
each inlet configuration. 

SUMMARYOFRESULTS 

Flight tests conducted on the D-93 airplane equipped with two 
different inlets, submerged divergent-wall inlets in one case and SCOOP 
inlets in the other, indicated the following: 

1. Low ram-recovery ratios were measured for the acoop instal- 
lation at both the inlet and at the compressor face at the lower Mach 
numbers. Sealing of the boundary-layer bleed ducts on the scoop inlet 
improved theee low recoveries at the lower Mach numbers. These recover- 
ies were lower than those measured for the submerged-inlet installation 
at Mach nURberB below about 0.85. 

2. Below about 0.84 Mach number the airplane drag coefficient wa8 
lower with the scoop inlet than with the submerged Inlet. Sealing the 
boundary-layer bleed air ducts on the submerged inlet decreased this 
drag difference. 

3. Compared on the basis of a factor of relative effectiveness at 
an altitude of 25,000 feet,the two inlets were of approximate- equal 
merit and the maximum-level-fUght Mach number, without afterburner, was 
approximately the same; thus the difference in the inlet configurations 
in this case had little effect on the performance of this airplane. 

Ames Aeronautical Laboratory, 
National Advisory Committee for Aeronautics, 

Moffett Field, Calif. 
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APPENDIX 

TEEDETERMINATION OFDRAG 

The drag a8 presented in this report was determined from the 
following equation: 

D = W (& sin a - AL COB a) + F, COB a 

where 

D drag of airplane, lb 

W weight of airplane, lb 

P’N normal acceleration factor 

AL longitudinal acceleration factor 

a angle of attack, deg 

Fn net thrust, lb 

The weight of the airplane was determined from the take-off 
weight and the amount of fuel used between the take-off and the time of 
the run. The longitudinal acceleration factor was measured by an 
accelerometer which is sensitive to 0.0025 g. The angle of attack was 
obtained from the normal-force angle-of-attack curve for this airplane 
measured during previous tests. 

The gross thrust wa8 calculated from the following isentropic. 
relationships which were derived from reference 3: 
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PT tailpipe tOtal pressure, lb/Bq ft 

PO free-stream static pressure, lb/sq ft 

pJ 
tailpipe static pressure, lb/sq ft 

7 ratio of specific heats (assuming y = 1.33 at the tailpipe 
exit) 

F63 gross thI'UBt, lb 

A tailpipe area, sq ft 

The total pressure in the tailpipe was measured by a single air- 
cooled, total-pressure probe (fig. 24) mounted Ln the Jet-engine 
tailpipe, and a uniform distribution of temperature end pressure in the 
tailpipe was assumed. It was also assumed that the static pressure in 
the tailpipe exit wae equal to free-stream static pressure and there 
were no nozzle losses. 

The net thrust used in the drag equation was obtained from 
. 

w F, = Fg - w$ V 

where 

wa weight of air through engine, lb/set 

Q acceleration due to gravity, ft/sec2 

V airplane velocity, ft/sec 

The values of weight of air necessary for the engine for various power 
settings (engine speed) were obtained from results of the manufacturer's 
test-stand evaluation of the engine. 
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TABLE I.- DIMEX3IONSOFTESTAIRKANE 

Total wing srea (including flaps, aileron, 
and 65.83 square feet covered by fuselage). . . . -. 3ti.10 Bq f-t 

span......................... 38.90 ft 
Aspect ratio. . . . . . . .'. . . . . . . . . . . . . 4.943 
Taper ratio . . . . . . . . . . . . . . . . . . . . . o-502 
Meanaerodynamic chord. . . . . . . . . . . . . . . . 98.75 in. 
Sweepback angle 

Leadingedge.................... 37045 1 
25-percent element. . . . . . . . . . . . . . . . . 35015’ 

uselage 

Length ........................ 42.75 ft 
Depth.maximum .................... 76.6 in. 
Width.maximum .................... 05.0 in. 
Fineness ratio. ................... 6.125 

nlets 

Submerged 
Entrance area (one inlet) . 
Length........... 
Width . . . . . . . . . . . 
Boundary-layer bleed area . 
Boundary-layer bleed height 

scoop 

. . . . . . . . ‘.... 

............. 

............ 

............ 

............ 

240 Bq in. 
35.0 in. 

8.0 in. 

Entrance area (one inlet) . . ............ 215 sq in. 
Length........... ............ 28.0 IL 
Width . . . . . . . . . . . ............ 9.5 in. 
Boundary-layer bleed area . ............. 34.2 Bq in. 
Boundary-layer bleed height ... : ........ 1.5 in. 
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Bigwe l.- The test airplane with NACA eulrmer@ di~~rgenWml.l Inlets. 



Figure 2.- The teEit airplane with l?am-f3cwp inlets. 

. . 



. 

p-- 44.08’~1 

Figure 3t Two-view drawing of the fesf airplane wifh s&merged 
in/et. 

. 



. . 

(a) sdem3ea id.&. (b) scoop i&t. 

Figure 4.- lkult views of the two inlets. 



1 Area= 
240 sq in. 

Submerged 

Entrance station 67ti-U?%8 station 
(m/n. area) (min. area) 

I 
l Fuselage 

I 

station I48 
I Fuselage 
f station 9.3 

I 

//////v///7/ 
Submerged /77-/Y///// 

scoop 

(+I&) Sketch of inlet pfof2es. V 

Figure 5. - Met and diffuser geometry. 
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Figwe 5: Conc/uded. 
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Sfa l3k.5 

Figure 6.- inief iocution urid boundury -Moyer bleed ductiig. 



22 NACA RM A53AO6 
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/a) M = 0.60 

.T 

0 2. .4 .6 .8 LO 

f% Moss -flow mtio, m, 

iw M =0.70 
Figure 7: - Typicof variations of mm -recovety mtio at t/r@ in/et 

with mass -flow futio. 
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. 

.8 

- Submerged 
- -a- - scoop 

(c) Mr0.80 

.8 

.6 

.7 

0 .P .4 .6 - .8 LO 

Muss - flow mtio, + 
a 

Figure 7: 7 Goncfuded. 
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.8 

.6 

.8 

.6 

.4 .6 .8 

Moss -flow mtio, z 

* tb.J M= 0.70. 
Figure 8.- Typical variation of mm-recovery rot/o fft 

the compressor face w/t/r moss-flow ratio. 

. 
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.8 
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m, Muss -flow mio, m, 

(dj M = 0.90. 

Figure 8. - Gonchded. 

. 
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Mach numbe< A4 

Submerged 
scoop 

Mach number, M 

Figure 9.- Variation of ram -recovery ratio at the in/et with Mach number Fw 
constant mass -flow ratio for the submerged and scoop inlets. 
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.I 
0 8 /P 

. . 

0 8 /P 

bis/oncs away from fuselage surface, in, 

(a) At - 0.90, (b) Ya 0.70 * 

Figure IO.- Vafhfion of totollpn~sutw fwtio ahead of scoop i&e? with distance away 
fmm fusehge surf&e. 
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Figure Il.- View of scoop inlet with bmndary-lager bleed sealed.. 
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LO 

-o-- Boundury-buyer bleed unseuhd 

--t3-- 
BounduryJayer bleed seded 

.6 - 
.5 .6 

- 

.S I.0 

Figwe /2.- Vufiufion of rum- recovery rutio uf the scoop 
in/et, determined by u center-/he ruke, of mi/itury 
power und 25,000 feet ultitude. BounduryJuyer bleeds 
seuled und unseded. 
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e--- 

.6 

.4 
.4 .6 .8 LO 

Mach number, M 

(a) 2 = 0.6. 
0 

Submerged 
SCOO#O 

.4 .6 .8 

Mach number, Al 

(6) s ~0.8. 
. 

FigurerU.- Variatkon of rum -recovery mtio at the compressor he with Mach number 
for constant mass -flow ratio for the submerged and scoop inlets. 

, 
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.6 

__Q_ BoundafyJuyef bleed u~~seuhd 
-- O- - Boundufy- /uyef bleed seu/ed 

.6 .7 .8 
Much number, M 

Figu f 8 14. - VtwWion of the compressor rum- recovery fufio 
for the scoop in/et of militufy power und 25,000 feet 
uh’tude. Boundufy- hye f bleeds seuled and unseu/ed . 

. 
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10 
YF ‘93, scoop 

2 - ----- W-93, submetged . 
L -- 8 YF-97 
e 8 - --- 
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-mm- F-430 
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‘3 0. 

a 
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8 
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y 
.5 .6 .I .8 .S 

Much number, M 

Figure it?.- Gompufison of compressor rum -recovery futio, obtained 
from flight tests of vurious uifphnes, with Much number. A// 
with centfifugd compfessofs . 
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- 800 
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Figu/s /6.-Vcrrlcrtion of the difference in colculoted thrust will, Mach 
number Ibr the submerged ond scoop inlet systems at military 
power and PS,OOO feet attitude. 
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F’iguti /7.- Variation of tofal airplane dmg coefficiennt with Mach number. 
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Figure Ia- The variation of incremental airplane dmg coefficienf with 
hiach number. 



(a) Unseal.ea. (b) Sealed. 

. . 
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_ ., 

1 I 

Boundary-layer bleed sealed 

.74 .78 -82 .86 .90 .94 98 
Mach number, A4 

Figure 20.-Airplane drag caefficient variation with Mach number for the 
submerged inlet with the boundary~tayer bleed sealed and unsealed. Y 
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LO 

0 BoundufyJuyer bleed seuled 

- - - - - - - Bounctufy4uyef bleed unseded 

.6 1 
.80 .84 .88 .92 .96 . 

Much numrbef, M 

Figure PI, - Vorfi7tion of fum -fecovefy ratio at com- 
pressor with Mac/r number for the submerged ih/ef 
with the boundury4uyer bleed sealed and unseulsd 
ut mi/itory power und 25,000 feet u/C&de. 
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Boundary-layer bleed sealed J 
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Figum 22-A comparison of the effectiveness hr the two in/efs at mi/ilcry 
power and 25,000 &et a/titude. 
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Submefged inlet, boundbryL/oye~ Meed uffseo/ed 
- - - Submerged h/e< boundory&yer b/eed sealed 
- -- - - Scoop inlet 

.038 

Computed thrust coefficient, 1 
I 

I 

.I8 .86 .90 
Moth number, M 

.94 

Figurst3: 7i9e voriotiun of the thrust ond drag coefficients 
with Mocb number ot mih’tory power and 25,000 feet 
oMude . 

.98 
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Figure 24.-SSfn&3, air cooled, total-pressure probe used for 
thrust lILeasuremen.ts . 
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Revised figures 7(a-b), 8(a-b), and 8(c-d), pages 22, 24, and 25, 
respectively, should be substituted for those in origkml report. Modi- 
fications consist of addftional data points and refairing of the curves. 
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Figure 
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(a1 M=0.60. 

-7 
.2 .4 .6 .8 I.0 

mr Mass -flow fafio, m 
0 

(bI M = 0.70. 
1. - Typica/ variations of ram - fecovefy ratio 

at the inlet wifh mass -flow fatio. 
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(a) M = 0.60 . 
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.2 .4 .6 .8 LO 

ml Muss -f/uw folio, 7 
0 

(b) M= 0.70. 
Figure 8. - Typicu/ wufiation of ram - recovery rut/o 

at the compressor fclce with muss -flow futio. 
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(c) M = 0.80. 
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Moss -flow rufio, - m, 
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Id) M = 0.90 . 

Figure 8: Conchded. 
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