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DTVELCPMEZNT CF WING INTETS

By Stanley F. Raclsz
.)TJ_ oAl '.Y

An investigetionwas made in the Langley two-
dimension2l low-turbulence turnels to develop 8 wing-
inlet sectlion having maxlmum 1ift and critical speeds
as high es thcse of tke ccrrespornding basic alrfeil
seecticn. Low inlet losses were cdeslred for an exten-
sive renge of 11ft ccefficient #nd flow rete. The
inveztigzatlicn censicsted in messurements of the 11ft,
érag, internal-flow, and :ressure-clistributlen cherac-
teristics ¢f u low-dres-tyne 2irfoil section with
sevcral lesding-edpe alr inlets., A4s 9 result of suc-
cessive modlfications, tvwe wing-inlet secticne traving
maximum 1ift ecoefflclents exceecding the maximum 1ift
coefficlent of the basic airfoll sectlon and neglligible
inlet losszes, trrouchout nn extensive range of 1lift
coefflcient ﬁnﬁ inlet-velcelity ratio have becn developed.
The critical iach number cf the inlet lips (the forwerd
C.5C crord) of cne of the wing inlets was higher then
that of tre nlain airfoll section. The criticsl Mack
number of the entire winr-inlet zectlen, however, was
limited tc 2 volue scmewhat lower thon that cf the nlain
airfoil section by tke hirh suctlicn vrescsures in the
vicinity of the exit, which was locested on the unper
surface between 0.5C chord end C.60 chord. )

ITRCDUCTICY

Some of the more lmportant problems involved 1n
developing wing sections with lesding-edge inlets fer
admittin, cooling air are those of obtaining the required
quantities of ccoling air flow wlthcut excessive internal
losses 2nd of obtaining the desired maximum 1ift and
criticzl.sneeds. Attemnts to Sevelop wing-inlet secticns
havlrng the desired alrfoil and ecoling charscteristics
cften result 'in scme cempromises.

COTFIDENTIAL : vV 1949
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A ressarch nrogram was undertaken in the Langley
two-dimensional low-turbulence tunnels to davelop a
leading-edge eir inlet for an airfoil section of the
low-dreg type. It was desired thst ti ving-inletl
soction have a maximum section 1lilt coefficient of
1.26 at a Reynolds number of 3 x 10° &nd a critical Nach
number of 0.47 at a saction 1lift coeffilciant of 0.15,

r valuas not lowsr than those for the plain sirfolil
section. The renge of inlet-velocity ratio eg a function
f the 1ift coefficiant for which low inlat losses woere
lssirad is shown in figure 1. Progressive modiflcstions
were made to e triel wing-inlet scetion of 2-foot chord
n an stterm:t to doveloc o wing-inlst scetion havin

th esircd charrctaristics. Although sxact muthods for
jotermining wing-inlet profil.s aro not indicatad by

the deate presentsd horsin, an Indicetion is given of

the arogress made in the devzlonment of & leeding-cdge
ilr inlet for the airfoil scetion tistaed in this
invzstigation.

The invostigation consist.d in moasurements of tha
1lift, drsg, internal-flow, snd oreéssurc-distribution
charscteristics of seveirel inlet configuraticns.
WMersurements of thas chérecteristics wore made tharough
a range of angls of sttack Irom negative 1ift cosfficients
_to ths stall. Ths investigstion included tests of a
wing inlet with roughnoess apnlied to the leading odges
of the inlot 1lins to determins the effects of lsading-
aage roushnsas on the &ection characturistics.

SYKBOLS

The symbols end coefficients used in the presentation
of results aro as follows:

section angle of attack, given with respsct to
refersnce line, deg

raes

chord of original wing-inlot ssction moesured
along rsferznce line

szetion 1lift coefficlent basud on actual chord
section drag cosfficient based on ectual ehord
sgctlon pitchingemomsnt cosfficiont at quertsr-

chord noint
CONFIDIVTTIAL




NACA ACR No. L6318 CONFIDTHTTIAL

velocity measured at pecint indlested by subscrint
mass density

coefficlent of viscosity

dynamlc »ressure }.pV2
2

tctal pressure measured at noint indicsted by
subscrint

loss in total pressure measured at inlet or
exit as indicrted by subscriot

helght between inlet walls measured =zt inlet
or exit as inclcrted by .subscript (fig. 2)

local static pressure

wing flap deflection, cdegrees
PaVac

Reynolde number based on actual chord
- : ¥

eriticel Mach number, that free-stream Mach
number at which the s»eced of sound is first
atteined at any pcint on the airfoll surface

E"ﬂ'p

pressure ccefficient
: g

inlet-velocity ratio

Subscripts:
free stream
irlet
exit

interpal

CCHRFIDERTIAL
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ODELS

The two-dimensional models tested in the investi-
gation were constructed of laminated wood and had chords
of 2 feet and s»ans of anproximstely 5 feet., Prepa-
ration of the surfeaces for tests consisted in glazing
local defscts 1 then sandinig, the entire surfeaces

with No. {00 csrborundwr: naper on rubber blocks.

The plain airfoll section, which formed the basic
airfoil section for the wing-inlect scetions, is similar
to airfoils of the KATA 7-zeries (rcference 1l). At a
section 1lift coefficient of ‘0.7, which is asproximately
the design 1ift coefficient, the chordwisc positions
of minimun pressure are eogroximately 0.35c ana 0.50c¢
for the upser and lowesr suriaces, respectively. The
meximui thickness is aoproximeately 0.17c. Two models,
one with a plain trailinz odgs end one with a flap cf

.22¢c end a vens of 0,09¢c, wars tested.

The external contours ochind the 0.194c statior
of the wing-inlet section werc the seme as those of the
>lain eirfoil sesction. The trial inlst, designated
herein the original inlet (fig. 2), had small leading-
edge radii end lip stegger, and repressnted a configur-
ation which might be expected to minimize the length of
fririnz that would be required bstween the plein airfoil
end the ducted scections of a full-scale wing. The
cooling eir exhausted over the unper surface slightly
downstrcam of the 0.50c position, &nd ‘ths alr flow wes
reguleted by an internsl exit flap pivoting &t the 0.60c
stetion. Such an exit configuration is cne thet might be
designed for & {lappad airfoil section. The inlet &nd
cxit of the ducted model extendad ecross the entirs span.

TEST FETHODS

Test dete at a Reynolds numbsr of approximately

2.5 x 106 were obtained in the Langley two-dimensional
low-turbulence tunnel (designerted LIT). ,Test data at
Reynolds numbers of a:proximstaly 6 x 1C° and 9 x 10°
were obtained in the Lengley two-dimsnsional low-
turbulence pressure tunnel (designeted TDT). Lift data
wsre obtained from pressure meesurcments along tha floor
and celling of the tunnsl test asction. Drag

CONFIDZNTIAL
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chieracteristics wore dsterminad from wake-survey
wasurements. Dotalls of the test methods for the
two-dimenslonal low-turbulence tumols ore dis-
cusced in reforonce 1.

Surface prossures for the wing-inlet saction were
measured with small static ‘uho" of t. it0=-inch outsid
iianeter which were mounted ciose to thie airfoil surfece.
Orifices in the modsl surfaces were uced to measure
the prassure-distribution characteristicz of the .»lain
eirfcil section.

Flow measurements wsre made at both the inlet and
exit of the ducted section to determine the lnlst loss,
the inlet-velocity retic, snd the totel-pressurec loss
through the ducted section. The inlct loss wss dester-
mined from mmeasurernents made with three totsl-urassure
tubes located at the C.1l0c ststion a3 shown in figuro 2.
The Inlet-veloclity retio snd the loss in totrl prsssurs
ware determined from measurements of flow st the 2x:it.
Measuremsents of the flow £t the cxit were made witih a
raxgo consisting of one stetic-~pressure ond four totai-
oressure tubes having outside dimreters cof enproziuately
.00 inch. 3mall exit heights oermitted the use of
only two or three total-sressure tubes. For largs
exit heights, two or mors survey rekes locsted at
u,v-rsl.avenu se stations wesvrs used Lo determine the
avorage exit flow. : L

The internal drag coefficlent wsz dotermined frcm
.

ha. following 2quation, .&‘cﬁ rcrlh-us chengoes in density:

3 ’\l-\ lie
cdint i v

No heat was added to sixul te actusl coo;in~ conditions,

The test deta have beencorrected for uunnal-wcll
effects, according to the ethods discussed in refeorence 1,
by the following equations:

4 2
cy -C.fu7cl
Cd =. O.: "dcd'

0.6 ':.'Jc,..c/y

ONFIDEWTIAL
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a 1.315a°'

(o]

g9, = 1.012q,!

where the primod quantities ronresent the values
measured in the tunnel., All test data were obtained
at frees-stream Mach numbers less than 0.17.

RESULTS AXD DISCUSSION

Plain Airfoil Saction

The 1lift, dreg, and pitching-moment characteristics
of the plein eirfoil section at Reynolds numbers of

B 1cb, 6 x 109, and 9 x 10° snd the characteristics

of the airfoil section with a double-slotted flap are
prosented in Iigure 3(a). The effacta of the double-
slotted flas on the 1lift and »nitching-moment charac-
teristics ere of the order expected for this tyoe of
high=-1ift device. The increase in the minimum section
irsg coefficlent crused by standerd leeding-edge rough-
ness (reference 1) is similar to thet obteinsd for

other airfoil sections of this type. The »sressure-
distributicn cheractoristics of the olain airfoil section
arc presented in figure %(b). Thece data indicate that
the range of section 1lift coefficiont giving a fsvorable
ressure gradient over the forward portion oi the eirfoll
extends from = section 1lif{'t cosfficient of -0.04 to
slightly less than 0.50. The peak pressure cosfficient
at 2 section 1ift coefficient of 0.15 corresponds to

a critical Mach number (estimeted by the methods of
roference 2) of 0.67.

Original Wing-Inlet Configuration

Figure |, nresents the cheracteristics of the wing-
inlet esction with the original inlet. A comoerison
of the 1lift cheracteristics, oressnted in figure L(a),
with those of the nlein airfoil sectiom (fig. 3(a))
indicates a 22-percent reductiocn in the maximuwnm section
1lif't coefficient. Test data at Reynolds numbers up to
6 x 106 (not presented) indicated no favorable scale
effects on the maximum section 1ift coefficlents.

CONFIDANTIAL
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Initial testes of the model were made with no internal
resistance. The data presented in figure L(n) skow

that the inlet loss 1s low for cnly a small range of

11ft coefficlent. The ranid rise 1n tre inlet losses
causes high tétal-pressure losses through the ducted
sectlon, ac 1ndicated by the total-nressure loss

measured st the exit (fig. Li(a)). The high internal
losses probably cause excessively thick bcundary layers
behind the exit and consequently ttre high drsg shown

in fizure lJ(2). The nressure-dliztribution drta presented
in figures l{c) and L4(d) indicate the critlcal Mach
number for the first 0.5Ce to be 0.66 at 2 section 1lift
coefficient of 9.22 and an inlet-veloeclty ratic of .28,
The criticel Nach number of thke entire wing-inlet
section, however, 1s reduced to 0.63 because of the peak
pressure in the vicinity of the exit. Under all ccn-
ditions tested, the criticel Mach number was limited

by the high sucticn pressures in the vicinity of the exzit.

Inlet 2

In an attempt to increase the maximum section 1ift
coefficlent, the leading-edge radii of the inlet 1lips
were 1lncreased. The 1ip stagger was lncreazsed to permit
the unper 1ip to gulde the alr flow into the 1inlet at
high angles cf attack, and-'the inlet-veloclty ratlo for
a given exit openins was rcduced by lncreasing the inlet
helght, These modificstions, which were made in an
attemnt to reduce the inlet loss at high 1ift coefficlents,
are 3hown in figure 5.

The section characteristics of the ducted model
with inlet 2 are presented in figure 6. A comparison
of the 11ft charscteristics with those of the original
inlet (fig. L(a)) indicstes that the maximum section
1ift coefficlent was considersbly 1ncressed and exceeded
that of the pledin airfoil section (fig. 3(a)). The
incresse in the marlmum section 1ift coefficient can be
attributed largely to the Increasecd 1ip radil, The
drar characteristics, presented in figure 6(a), indicate
thnt the rapid rise in the section drag coefficient
cccurs st higher 11ft coefficients 1In compsrison to
that obtained for the original inlet (fig. L(=)). At
high 11ift coefficients, the inlet losses of inlet 2 are
lower than thcose of the original inlet; and the range
of 1ift coefficlent fcr low inlet loss i1s therzfcre more
extensive (figs. 3(b) and L(b)). The inlet losses at low

CCNFIDAKRTIAL
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1ift coefficlerts, however, are scmewhat excessive.
Severol modifications were made in attenpts tc obtain
low inlet losses at low 1ift coefficlents without
increasing the injet losses st high 1ift coefflclents.
Successive attemnts 12d to the develooment of inlet 3.

Inlets 3 and 4

Inlet 3.- Preliminary tests of the trial inlet
srapes, which led to the development of inlet 3, in-
dicated that the r-nre ¢f 1ift coefficient for low inlet
loss csn be skifted slightly by verying the inlet lip
stagger. The lip atacper was therefore decrcacsed, as
shewn in fisure 7. Iin &n attewpt to decrease the inlet
losses at low 1ift coefficients, In an effort to com=-
sensate for the expected inercase in t? inlet loses at
high 1ift coefflcierts, the 1lirs were thickened in-
ternally to ferm s grsdually erpanding diffuser that
yculd tend to allow ths vwppsr 1lip t 1ide the internsal
flow. In 1like manner, at low 11t ccefficients the
lotrer 1lip wovld tend to pulds t} internal flow.

Figure 5 shows the exit mecdifications thst were
made to incresse trs exit ares, ' The exlt modiflcntions
conslisted in inerezesing the carmber end cherd cof the
exit flap and, hecause ef the lsrger flap chord, 1t was
necessary to modify the exit 1in as shown in the sketch.
Previous confipurations of the ducted airfoll sascticn
were tested wlithout simmlated Lisnt-erchénger resistance.
The ducted sectiocn with inlet 3 wes testead with o
baffle plate simulating reat-exchenger resistence in
order to include the effects of Internzl resietance con
the sectlion cheracteristics. The position of the
simulated hest-sxchancer in the inlet’ and its constructicn
are shown In flgures 7 and 9, resrectively.. The
baffle plate had a retic of open area tc tctsl area cf

=

Gty )

Figure 10 presents the section cherecteristics
of the wing-inlet secticn with inlet 3. + A compariscn
cf the 1ift characteristics oresented in Pigure 1C(a)
with those of the plain airfoil section (rig. 3(a})
shows thet, the maximum section 1ift coefficient is ccn-
siderebly hicher than thot of the plain sairfcil section.
Figure 1<¢(a) also shows thrat the inlet losses are negli-
gible for an extensive range of inlet-velocity retio and
lift:ccefficient. The low inlet lossec can. be attributed

CCHFIDENTIAL
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to the fact that seneration at the inlet is probably pre-
vented by the guiding acticon of the inlet 1lips. Flgure
10(b} shows tle preecsure distributions cver the lower
1lin. The critical Mach number corressonding to the

yesk nressure coefficient at a section 1lift coefficlent
of 2.1%2 1s C.51, or ccusiderably lower than that cf the
nlain 2irfcil rectlon. Attempts were therefores made

to incresse tre critic~l Mach number by thickening the
erternal lower 1lip with medsling clay to ferm inlet 1.

Inlet lj.- Fignre shews the modificaticns mede to
form Trlet . A cowvaZis(n of the vressure distributions
over the lewer lip of inlet lj (fig. 11) with thcse obtained
over the lower 1in cof inlet 3 (fig. 1C(b)) indicates the
eritical snsed of inlet I to be higher than that of inlet 3.
The criticsl Mach number of the lower lip of inlet I} is 0.68
at a section lift coefficient of 0.28, or =lightly higher
than thst of the plain airfoil secticn. The slightly lower
maximum section 1lift:coefficlent of inlet 3 (fig. 10(a})
may have been caused by a change in the inlet-velocity
ratio er by scme surface irregularlties 1lnasmuch as the

lover 1ip of inlet ! was constructed of modeling clay.
The internal-flow characteristics of inlet i should be
similar tc those of inlet 3 bec2use the 1nlets have the
same proflles with the excecticn of the external lower
lin. The section cheracteristics of inlet & are there-
fore mcre favcrable than those of inlet 3 because of
the hizher critical NMach number of the lower 1llp.

Although the sectlion characteristics cf inlet )|
may be considered satisfactory, thls inlet has the
structurel ‘disadvantacre of requiring an extensive fairing
between the cducted and »lain airfoll sections. An
attempt was ccnseguently made to cevelop an inlet con-
flguration thet could be felred inte the plain airfoil
gection without an extensive blicster.

Inlet §

Smecoth model.- Fipure 12 1s a sketch of inlet 5,
which wr= developed frcm tests of a 'trisl ccnfiguration,
The internal contours were similar to thcse of inlet 3,
but the leading edge of the inlet was locsted farther
rearwerd to retain approximetely the ssme inlet helght
as thot of inletes 3 and Y4 without extending the external
contcurs beyond those cf tke plsin airfoll section.

CCUFIDTNTIAL
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Figures 13(a) to 13(e) sresent the characteristics

f tre ducted szection in the smooth conditicn. A com-
~arlson of these 1ift charactericztics (fig. 13(a)

s4th trose of the olain airfoil section fig. 5(a}))
indlca2tes that tre maximum secticn 1ift coefficient of
the ducted secticn Is at leacst as hizh as thst of the
nlain girfoil section for an extensive range of inlet-
velocity ratio. The d=ta presented in figure 13(b)
indicete .negligible inlet losses for tre desired range
of 1ift ccefficient and Inlet-vsleoecity ratio shown in
fizure 1, The oressure distributions shewn In figures
12(c) and 1%(d) 1lndicate an extensive renge of 11ift
coefficient for a favcreble nressure gredient over the
uprer =nd lower inlet lips. y

Tre critical Mach number of the inlet lips (the
forward 0.5Cc) is C.467 at a section lift coefflclent of
C.15 and at an inlet-veloclity ratlo of C.3, cor slightly
higher than that of the plain airfecll sectlon. The
high suction cressures in the vicinlty cf the exit,
however, reduce the critical Machk number of the entire
wing-inlet s=ectlcn tc C.61. An increase in the critiecsl
Machn number of the ducted vine sectlon can prchably be
obtained by locating the exit farther resrwsrd cr by
undercutting the exit (cs shown in reference 3) and
extending the exlt 1ip to direct the exit flow jarallel
to tne airfoll surfece.

Lift, dragc, snd flow data at a Reynolds number of

6 » 1C% are oresented In ficure 1%(e). A compariscn of
the 1ift charactaristics with thecse obtained at a Keynolds
numrar of 2.3 x 106 (£1r. 13(a)) Indicetes favorable

scale effects on the maximum section 1ift coefficlent.

The minimum section drag coefficlent (fig. 13(e)) 1s
ccnsiderably hisher than that erpected for a plain airfoil
secticn having pressure-distribution craracteristics
gimilar to those cof inlet 5., The increase in the mirnimum
section drag coeffliclent mey therefore be attributed
largely to the exit flow.

Leading-edge roughness.- Test data showing the
effects ol leadlng-edge rcuchness cn the 1ift and flow
characteristics are presented in flgure 13(f). These
data indlcate thst leading-edge rcurhness on cne or both
inlet 1ips causes nc anpreciable change in the internal-

CONTIDENTIAL
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flow characteristics. The maximum section 1ift coefl-
ficient is unaffected by lesding-edge rcughness cn the
lower inlet 1lip. A comparison cf the 1ift charsc-
teristics for both the smocth and rough cornditicns
indicates thet leading-edge roughness on the upper
inlet 1lip reduces the maximum section lift coefficient
by approximately the same decrement ss that obtsined
for the »laln airfcil section (fic. 3(a)).

Transition Section

The fairine required between the plain airfoll
section and inlet 5 is scmewhat largze, and s
substantial decrease in the maximum secticn 1ift
coefficient might be cbtained cn a three-dimensicnal
wing because of the shape cf the inlet end closure.
Teats were therefore made cf 2 half-span ducted alrfoll
secticn with inlet 5 to give an indicatiocn of tle
effects cf the leading-edge feiring con the 1ift
characteristics. The transition zzction wes fcrmed by
attaching the lecding-edge contcur cf the plain airfoll
section tc the wing-inlet section with inlet 5 tc form
a half-spen ducted sirfcil section. Flgure 1li shows
varicus views of the mcéel and the falring between
the plain.and ducted mirfoll secticns., A partition
between the ducted and plair 3irfoil sections restricted
the internsl flow to the ducted =2irfoil sectlion.

A comparison of the 1ift cherascteristics presented
in figure 15 with those cf the plain alrfecil sectien
(fig. 3(a)) irncdicates that the maximum section 1ift
coefficient of the transition section ig neerly the
same as that of the plain airfeoll sectlon. The drag
data presented In figure 15 indicate that stalling fipst
oceurs cver the plain airfeoll secticn.

Comperison of Characteristics of Ducted and
Pleir. Airfoil Sections

Mexirum 1ift.- The variaticon of maximum sectlen
1ift coefficient with Inlet-velocity ratio is chown in
figure 16(a). The hirhest maximum secticn 1lift
coefficients were obtalned with inlet L, The maximum
section 1ift coefficient of t“e ducted model with inlet L
is higher than that of the olain airfoil secticn for

CCHFICERTIAL




12 CONFIDENTIA WACA ACR NWo. L6B18

inlet-veloclty ratios renging from s value somewhat
less then 0.3C up tec a vealue of 1.26. Tre maximum
sectlion 1ift ccefficient of the ducteé sirfoil section
wlth Inlet S5 is higher than that of the zlain airfeill

sectlon feor inlet-velocity ratics betwazn (.12 and 0.%25.

Inlet losses.- Ficure 16(b) shcws the range of 11ift
coefficient and inlet-velocity ratio at which the inlet
less is negliginle., Inlet !i has negligitle lnlet lesses
for a more extensive range of inlet-velocity ratlio and
1ift coefficient ss compared with: those of inlets 1
and 5, Negliglible inlet losses throughcut the renge of
inlet-velocity ratio and 11ift coefficient at which low
inlet lcsses are zenerally desired can e cbisined wlith
either inlet L or inlet 5.

Critical Macl number.- Fleure 16(c) shows the
critical Wack number of inlet 5 (the fcrwerd C.57c)
ind t critical laech number of the plain airfoll
section. At the hich-speed ccnditicn, the critiesl
Mach numher is sligbtly hicher then that of the plein
sirfoll secticn.

T“ffect of exit on critlical Hack numher.- Figure 16(d)
chows the eriticel X¥ach numher correspcnclng te the peak
oressure over the exit £lap for beth the criginal and
medified exits. A ccmoorison of figures 16(d) and 16(c)
indicates thet the pesk aressure over the exit flap
reduces the critical Yech number by appreximately C.C6
ai the hisrh-speed conditicn. Thesc dsta indicete thuat an
important facter te be consldered in the desirn of an
exit is the effcct of the exit ¢n the criticel Mach
number.,

CCUCLUSIC(ES

As the result of en investifation of ¢ low-dreg
airfoll sectlen with several le:ding-edze air inlets in
the Langlay two-dimenszicnal low-turbulcnce tunnal
two lerlding-cdpe alr inlets havd the following
characteriatics have Leen develc ed:

S,

(1) Maximum 1ift ccefficients bhicker than the
maximm 11t coefficient of the plain
alrfcil sectlon for an extensive range
of inlet-velocity ratio

COURIDTNTIAL
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Neglirpible inlet losses for en extencive ranse
f inlet-veloclity ratio and 1ift coefflclent

The critical Mach number of one cf the wing inlets

(the forwsrd 0.5Cc) was slightly higher than that of

the nl2in airfoll section. The critical Mach number

of ntire winec-inlet secticn, however, woas limited

to a value scmewhat lower than that of the nlaln airfoil
section by tre high suctlion pressur in the vicinity

of the exit which was locegted tre upper surface

between C. cherd and .60 chera.

Langley Memoriel Aercnautical Laborstory
National Advlisory Committee for Aeronautics
Langley Field, Va.
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.,t_ Bhﬁni—

TweE TOTML PWESSURE TVSES
SOMCED £QiAilY SETWEEN WLET WaLLS
fLocarran oF rvsrs, rrmcaL
FOR ALL CONKFIG A TIONT)

COMMITTEE FOR AERORAUTICS

Figure 2.~ Profile of original configuratlon of wing lnlet swctlonm.
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Plgure 3 .- Concluded.
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Figure 4.- Concluded.
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Figure 9.- Sketch of bdaffle plate.

|
I

L,.j le— .52 _..-—.ﬂ—--—.n’l—ﬂ
°




*08E IIT ‘138 umou X vz ‘¥
{30np oy siwyd o7JI®q PUV ‘arxe perrpom ‘g 19[eT YIte Gatirdes JeTuT-Fule eyl JO #IT13TIAIIVINGD diwwulpoley -°Qr eandiyd

*337131I8NIRIWYD MOT] PuUR 1J(T (W)

L6B18

e et IVILNIGIINGD
:

fa "yuayatjjaed 1J1T woTIdag 15 *q08127339%2 31T coTIdeg 38p “%3 ‘yowlqw Jo aysuw uoiydag
L L 0 L " 21 [ 4 v o A= - at 9 0 *

2 (s
A A )1
| -

NACA ACR No.

[

w07 B
o) 4
ddp [ 4
nasssd-req0g

GV— ‘asot 3970t

pue
‘o1a®1 £11d01aa—q270]

]
-
75 *30019133900 1317 @oil223

2
T

‘919 1% 9901 ainEsarid-retcy

%p
b7
3
b4

ot 981°0 ‘*y

12 *q08T3133800 1J1T 001328y
31 LM Lad ]

o pr
N\

/ A\

‘a0t j2toy

%
Tue

»
4
r
-1

#3ny eindaazd
it

— _ _ _ TIVILN3QISNGD




NACA ACR No. L6Bl18

CONFIDENTIAL

Pressure coefficient, 5
Presecre coefficient, &

[ 1 16 ] +3
Percent chord Percent chord

€, 0.13 ° £17:10-88

<> External
A Internal

™\

Preeeure coerficient, §

Preseure coefficient, S

NATIONAL ADViSORY ]
COMMITTEL FOR AERONAUTICS

CONFIDENTIAL | | | ]_ |
- il A J
] 13 6 B 2 16
Percent chord Percent chord

e, 0.3 ey, C.859

{b) Pressure distridutione, lover eurface; h,, 0.186 lnchee.

Figure 10.~ Concluded.
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Figure 16.- continued.
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ABSTRACT:

Lift, drag, internal flow, and pressure distribution measurements were made on a low-drag
alrfoil incorporating various air inlet “esigns. Two leading-edge air inlets are developed
which feature higher 1ift coefficients and critical Mach than the baslc alrfoil. Higher lift
coefficients and critical speeds are obtained for ieading half of these inlet sections but
because of high suction pressures Jaear exit, slightly lower critical speeds are obtained

for the entire inlet section than the basle alrfoil,
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ABSTRACT:

Lift, drag, internal (low, and pressure distribution measurements were made on a low-drag
atrfoll incorporating various air inlet -lesigns. Two leading-edge air inlets are developed
which feature higher lift coeffictents and critical Mach than the basic airfoi). Higher lift
coefftctents and critical speeds are obtained for leading half of these inlet secttons but
because of high suction pressures aear exit, .:lightly Jower critical speeds are obtatned

for the entire in)et section than the bastc airfuil.
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