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AERO])YNAMIC CHARACTERISTICS OF A 0.04956-SCALE MODEL OF 
" ~ , ' 

THE CONVAIR TF-I02A AIRPLANE, AT TRANSONIC SPEEDS 

COORD. NO. AF-120·' 

By Robert S. Osborne 

" ." 
c' ": 

, ". 

The. basic' aer6dyn.a.nrl:c charact~ristics of a O.04956-scale'model of 
the Corlvair.: TF-I02kairplane wi th,con'trols unde:flectedhave been deter­
mined at Mach numbers from 0.60,to 1.135 fora.ng1es of attack up ,to 
approximately 220 in the Langley 8-foot transonic tunnel. In addition, 
comparisons have been made with data obtained from a preVious investigation 
of a 0.04956-sca1e model of the Convair F-I02A airplane. 

The results indicated the TF-I02A airplane 'was longitudinally stable 
for all conditions tested. An,increase in lift-curve slope from 0.045 to 
0.059 and anll-percent rearward shift in aerodynamic-center location, 
occurred with increa~es,in >Mach number fr6~ 0.60 toapprox~te1y 1.Q5~ 
Thezero..;lift'drag ~coefficient for the TF..;102A airplane.'lncreased 145 per­
cerit betweeIl, the Mach nurilbers of 0,.85 and 1.075'; themru.cim.OInlift-di'ag" 
ratio decreased ,from 9.5 ata Mach number of 0,.60 ,to 5.0 at Mach numbers 
above 1.025. "There was little difference in ,the' lift and, pitching-moment 
charl3.cteristics and'drag d1,le to lift between the TF""102A and F-I02A con- ' 
figurations~ However, 'as compared with ,theF-I02A airplane, the, zero-lift: 
drag-rise Mach number for the TF-I02A was reduced by at least 0.06, the, 
zero-lift peak wave drag was increased 50 percent, and the maximum lift­
drag ratio was reduced as much as 20perceht. 

INTRODUCTION 

At the request of the U. S. Air Force, an investigation of the aero­
dynamic characteristics of a,0.04956-scale model of the Convair TF-I02A 
airplane has been conducted;,at"tra,nsonic,speeqs,i,i:t'l,::the ~ley 8-f9P::tLZ 
transonic tunnel. !"()'':,:,:!'':':C<,· :.":·".,,:i.,/<:··,',: :<, ,.". - ~ 

i::.:~'~~·~·"· ., ,~,:':" ,~':'~l'~, .. ;.~! '-' "' rJ!~~~i 'V' Jr·, Tr ," 
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SYMBOIS 

wing span, in. 

wing mean aerodynamic chord, in. 
, 

drag coefficient, D/qS 

lift coefficient,L/qS' 

lift coefficient for maximum lift":drag ratio 

lift~curve slope per degree, averaged from " a. = 00 over 
" linearpor:tion of curve 

pitching-moment coefficient, MCg/qSc 

pitchi~-m~ment coefficient at zero lift 

static'longitudinal stability parameter, averaged from 
CL = 0 over linear P9,rtion' of curve 

" 

base pressure coefficient, 

:z q 
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thrust coefficient, 'T/qS 

drag adjusted to free-stream static, pressure at model 
base, 10 

lift, lb 

maXimum, .. lift-drag ratio' 

free-stream Mach number 

pitching moment about center-of-gravity location, in-11,' 

static pressure at model base, lb/sq ft 

free-stream static pressure, lb/sq ft 

free-stream dynamic pressure, lb/sq ft 
, , 

Reynolds number based on wing mean aerodynaniic, chord 

total wing area, sq ft 

engine thrust, lb 

angle of attack of wing-chord plane assuming no leading­
edge camber, deg 

angle of attack at zero lift, deg 

APPARATUS AND METHODS 

Tunnel and Model Support System 

The tests were conducted in the Langley 8-foot transonic tunnel 
"which is a dodecagonal, slotted-throat, single-:-rettirn wind tunnel 
'. designed to obtain aerodynamic data through the speed of sound while 
'nrlnimiiing'the usual e:ffect~s"6f"blocka.ge" ' The tuimel operates at 
approximately atmospheric stagnation 'pressures. Details of test-section 
design and flow uniformity are available in ,reference 4. 

The model was attached to a sting support by the use of an'electri­
,cal strain-gage balance located inside the fuselage. The sting support 
was cylindrical for 2.8 base diameters downstream of the model base, and 

I • rmHIs 
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w~s f:i~edon the tunnel ~is b;}T two sets of s trut.s projecting from the 
tunnel walls. Angled couplings iIi the sting were 'employed to maintain 
the'model.in a position near the center of the tuimei through the angle-
of-attack r8.nge. . " 

• I' • 

" " 
,.Model 

The 0.04956-scale model ,of the .. Convair TF-I02A training airplane 
used :in this, investigation wassupp11ed by the .contractor. Dimensional 
details of' the model are presented in figure "1 ' and, table I. The nose 
and canopy shapes of the TF -102A model and, the' F ~102A model of refer­
ence 3 are compared in figure 2 , and the total cross-sectional area 
distributions of the tWo models are presented in figure 3. ' . . , ' . , 

The wing of the TF-I02A airplane is identical to'the basic wing of 
the F-I02A ,of reference 3 and w,as derived from a plane 600 delta wing 
with mOdif:ie,d NACA 0004-65 streamwise airfoilsectipns (ref. 5) by 
extending the leading edge approxiinately4.1 peI-!:!entcifthe mean aero- ' ' 
dynamic.' chord (tb1.s, ~xtension increa~ed,~the lead.1ng-edgesweep angle. 
'to 60.14 0 ) ~dby' conically cambering th~"outboa.:i-d 6.37 percent of the 

<local semispan'for 'a design .lift coefficfent of: 0:.15 at a Mach nilinber 
of' approxirria.te1yl. 0 (ref. 6). The trailing edges of the wing tips 
outboard of the 82-percent·· semispan were deflected upward 100 about the 

, elevonhinge line extended'. The wing was constructed with .. a steel core 
covered by a tin-bismuth surface and had aluminum-alloy leading edges,' 
and steel tips • 

Installed on the wing were two sets of chordwise fences. Upper­
surface·,fences extending from 1.8 to 33 percent of the. local chord were 
'located ~t the ,35-percent-semispa.:ti 'station, . and ~Taparound fence~ , 

. extending from 22.7 percent of the local chord on the. lower surface " 
",around tlie leading};~dge to 67 percent of,:thec~ord: on the upper surfacE:. 

, '>",ere Io(!ated at the'66-percent-:semispan Sta.:tibri. These "teijc,es, were 
identical to those 'used ontheF-102A model alid.are. discUssed in detail 

,. ;:, " 

in reference 2. "', ,/'.> . 

TtJ.e fuselage was equipped with ram air inlets which were closed for 
these tests by means offaired plugs (fig. 1). In order'to provide for 
side-by-:side seating inthe'TF-I02A airplane, the canopy was made higher ' 
and wider and extended farther forward on the nose portion of the fuselage 
as compared with the single-seat F-I02A (fig. 2). Also, the air inlets 
were lowered 'on the sides'of the fuselage,ahdthe fuselage nose droop was 
decreased approximately 1°.' The result of these extertsive modifications 
to the forward portion of the fuselage just described is reflected in the 
cross-sectional-area distribution (fig. 3) as asubstanti8.l increase in 
the initial slope of the distribution and .the creation of a severe area 
peak forward of ,the normal wing-fuselage area peak for the TF;...102A model 

GAm &L PI 
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'as compared,wi,th the F-I02A model. ,The portion of' the f'usell3ge rear­
ward of' the, canopy is identical' to that of' the F -102A airplane. The 
F-I02A. f'uselage was designed according to the supersonic area-rule con­
cept and was indentedf'or the wing and tail in order to give a f'avorable 
total area distribution at a. design Mach number of' 1.2. 

The" vertical tailwasth€l··same as .that· of' the F-I02A model. It 
. had a 600 sweptback leading~:a.ge,' a 50 sweptf'orward trailing edge, and 
used modif'ied NACA' 0004-65 strea.mw-ise airf'oilsections.- A f'lat..,plate 
antenna was located just above the rudder,. The· configuration had no 
horizontal tail, longitUdinal control.being obtainedf'rom wing elevons. 

Measurements and Accuracy 

Normal f'orce, axial f'orce, and pitching moment were measured with 
an internal strain-gage balance and converted to lif't, drl3g, and pitching­
moment coef'f'icients. The pi tching-momeht coef'f'icients are presented f'or a 
center-of'-gravity location of' 29.6 percent of' the mean aerodyna.niic chord 
and 4.5 percent of' the mean, aerodynamic chord above .the wing-chord plane • 

. 'Accuracies of' the coef'f'icients are estimated to ·be Wi thin . the f'ollowing 
limits: ". , 

CL • 
Cn . . • . . 

. . ~ . . 

.. , 

. . to. 005 . throughout CL range 
to.ool 'uPtoCL ~ 0.4 

±O.OOlthroughout CL range 

The angle of' attack was determined withiri ±0.15° by a pendulum-type 
i~clinometer located in the sting support and by a calibration of' sting 

. ,arid balance def'lection due to model loads. ' 

The ,Mach IiUmb~r wa~ detenrlned within to.OO:? f'rom a calibration with 
respect t? .the pre~sure in the chambe,rsurrounding the slc;>tted' test sec­
tion. ·Base.pressUre coef'f'icients were obtained f'rom an o:i:'if'ice· located 

. , inside the model and 2 inches:forward of'the plane of' the base. The 
., accuracy of'the ba:se pressUre coef'ficientsis eiltimated to be within 
to.005~', ' 

Tests 

. Theco:niple.te m~del was tested with controls undef'lected at Mach num­
bers f':i-omO.60: to Ll:?5,,~ The arigle":'of',-attack range extended f'rom an angle 
of' attack 'of' approximately bO to angles varying f'rom about 220 at a Mach 
number of' 0.60 to 140 at Mach'numbers above 1.00.' The decrease in maxi­
num'attainable angle of' attack: with increasing Mach number was th~ result 
oftUIiIlel power and balance lim! tations. . The tests were made with the 
inletsfaired closed. 

rUM ¥ 
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The ,test-ReYnolds number based on the wing mean aerodynamic chord 

variedf'rom 4.2 X 106 to 4.9 X 106 through the Mach number range (f'ig.4). 

Corrections 
i'·· 

Subsonic boundary interf'erenceis millimized by the !310tted test sec­
tion, and no correctionsf'or thisinterf'erence have been applied. The 
ef'f'ectsof'supersonicboundary~ref'lected disturbances were reduced by 
testirig the ,ioodel a f'ew ,inches of'f' the tunnel center line. However, it 
is possible that these disturbances caused ,small errors in the drag and 
pitching-moment measurements' at Mach numbers· of' 1.075 and 1.135 • ,It is' 
believed, however, that these possible errors would have little ef'f'ect 
on the trends indicated by, or the conclusions drawn f'rom, the f'aired 
data plotted against Mach number in the summary and analysis plots. 

The data have been adjusted to an assumed condition, of' f'ree-stream 
static pressure acting over the model base by the, base pressure coef'f'i­
cientspresented in'f'igure5. No sting-interf'erence corrections have 
,been applied. 

RESULTS 

The tests were made with the air inlets f'aired closed and the data 
have been adjusted. to represent f'ree-stream static pressure at the mOdel 
base using the base-pressure coef'f'icients shown in f'igure 5. 

The lift, drag, and pitching-moment data f'or the configuration are 
presented as a f'unction of' angle of' attack or lif't coef'f'icient at con­
stant Mach number in f'igure 6. 

. AsUIimary and brief' analysis of' the aerodynamic characteristics are· 
,presented as a f'unction of' Mach number in f'igures 7 to 11. These f'igures 
',also include a comparison with the aerodynamic charac.teristics obtained 
. f'rom tests of"a 0.04956-scale model of' the Convair F-102A airplane as 

reported in ref'erence 3. The model of' ref'erence 3aiso had the air 
inlets :faired closed, and the data have been adjusted to simUlate f'ree­
stream conditions at the model base and are computed f'or the same center-

.. of',...gravity, ,.location as, thepre'sent model. 
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DISCUSSION 

Li~t and Pitching-Moment Characteristics 

Li~t<characteristics.- The li~t curves ~or the TF-I02A airplane 
were generally linear over .the Mach number and angle-o~-attack range 
tested. (See~ig. 6(a).) The angle o~ attack ~or zero li~t wa_f3 
approximately 1.50 over the Mach number range as. compared with 1.40 ~or 
the F,-102A model o~ re~erence3. (See ~ig. 7.) The li~t-curve slope o~ 
the TF-I02Aairplanevaried ~rom 0.045 at a Mach number o~ 0.60 to about 

,0.059 at a Mach number o~ 1.05(~ig. 7)jthis variation represents a 
decrease o~ approximately 2 percent with respect to the li~t-curve slope 
o~ the F-I02A. 

Pitchi characteristics.- The pitching-moment curves ~6r 
the TF,-102A airplane ~ig. b were nearly linear and· indicated static 
longitudinal stability over the li~t and Mach number range investigated. 
However, as was shown ~orthe F~102A, neutral stability was approached 
at-a Mach number 0~0.60~or a. small li~t-coe~~icient range beginning at 
about 0.60. ,This destabilizing change in the slope o~ the pitch curve 

, _ suggeststhepossibili ty o~ a mild pi t,ch-up tendency in this region 
(re~. 7) .• , The pitching.-moment coe~~icient at zero li~t ~or the 
TF-I02A airplane was o~ the order o~ 0.01 over the Mach number range and 
agrees closely with the value ~or the F-I02A (~ig. 8). The value o~ the 
static-longitudinal-stability parameter OCm/OCL ~or the TF-I02A airplane 

decreased ~rom -0.07 at a Mach number o~ 0.60 to approximately -0.18 at 
Mach nUmbers above 1.025 (~ig. 8) j this decrease indicates a rearward shi~t 
in aerodynamic-center Ipcation o~ 11 percent o~ the wing mean aerodynamic 
chord. The only signi~icant di~~erence between the static margins o~ the 
TF~102A and F-I02A co~igurations occurred at Mach numbers above 1.025 
where the value ~or the TF':'102A was the smaller by approximately 2.percent 
of the me/iUl aerodynamic chord. 

In general" it was apparent that conversion o~the F-I02A interceptor 
into the TF-I02A training airplane had little e~~ect on the li~t and 
pitching-moInEmt (static longitudinal stability) characteristics. This was 
no~ unexpected since both co~igUrations retaine.d -the same li~ting sur­
~acesini~entical positions on ~uselages which were the same length and 
di~~ered in size and shape only ~rom the nose to approximately the leading 
e~eo~-the-wing";'~uselage-juncture (~ig-. 2).· E~~ects o~ the larger ~or-

. ward portion o~ the ~uselage ~or the TF-I02A airplane were probably small 
~d generally co~ined to a slight ·~orward shi~t in ~uselage center-o~­
pressure location. Such phenomena as separation o~ the ~low over the 
rearward portion o~ the canopy or behind the side air inlets would ~~ect 
OIuy, a very sIila.ll portion o~ the total ii~ting sur~ace. . 

·6 PI 
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" Drag at zero iift.- The subsonic (0.6 Mach number) zero-lift drag 
co~fficient for the TF-I02A ,airplane was 0.002, or about 17 percent, 
higher than the value for the F-I02A (fig. 9). This was probably caused 
primariiy by flow separation associated with the contours of the rearward 
portion' of the'canopy and the, region re~ard of the air inlets which 
resulted from the increased' size'of the ,forward portion of the fus~lage 
of the trainer configuration. I:Tl addition, the larger fuselage frontal 
area (fig. 2) represents an increase in ,total airplane frontal area of 
approximately 14 percent as compared with the' F-I02A airplane. 

Although there was a significant steady increase in drag coefficient 
with increases in Mach number above 0.60, the zero-lift transonic drag 
rise for the TF-I02A airplane could probably be considered to begin at a 
Mach number of approximately 0.85 as compared with 0.91 for the F-I02A 
(fig. 9). This decrease in drag-rise Mach number can be associated with 
the decrease in equivalent forebody fineness ratio from 3.1 for the F-I02A 
airplane -to approximately 2 for the TF-I02A. The peak zero,....lift drag 
coefficients occurred near a Mach number 01'1.075 for both configurations. 

The, zero-lift peak~wave-drag coeffiCient, taken as the difference in 
drag coeffic:i.ent between the Mach numbers of 0.85 and 1.075, was 0.024 
for the TF-I02A airplane as compared with 0.016 for the F-I02A, or an 
increase of 50 percent. The wave drag of a wing-body combination near 
the speed of sound depends upon the axial distribution of total cross­
sectional area, and, in order to keep the wave drag to a minimum, the 
area distribution for a given equivalent body fineness ratio must be kept 
as smooth as possible. On this basiS, it can readily be seen from fig­
ure 3 that the increased wave drag for the TF-I02A airplane is associ­
ated with the enlarged canopy and attendant modifications used on the 
trainer airplane which have resulted in an extremely unfavorable area dis­
tribution characterized by an increased initial slope, a severe forebody 
peak, and a: sizable dip between the forebody and the usual wing-fuselage 
peaks. The:forebody peak, in particular, indicates the presence of severe 
veloei ty gradients whichustially result in large shock and separation 

, losses. The higher subsonic drag level combined with the large increase 
in transonic wave drag for the TF-IO~ airplane as compared with the 
F-102A (fig. 9) resulted in totai zero-lift drag-coefficient increases 
which were as. high as 0.012, or approximately 42 percent, at a Mach num­
ber of 1.075. 

:!<.,..- .. -,-:-~' -~~ 

Drag at lifting condi tionS.~ The differences in drag coefficient 
between the TF-I02A and the F':'102A airplanes were approximately the same 
at lift coefficients o:f 0.2 and 0.4 as they were, at a lift coefficient of 
'zero (fig. 9); this indicates, that enlargement of the fo:r;-ward .portion of 
the fuselage had little effect on the drag due to lift.. This result is 
not surprising since the wings and the fuselage in the region of the wings 
were identical for both configurations • 

G I !& 11811 .. \L 
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The :ma.ximum lif't-drag ratio f'or the TF.;.lo.2A airplane' decreased f'rom 
9.5 at a Mach number of' 0..60. to approximately 5 at Mach numbers above 
1.0.25 (f'ig'. 10.); thus, a loss varying f'rom 5 percent at a Mach number of' 
0..60. to 20. percent at Mach numbers above ,0..90. is indicated with respect' 
to the F~lo.2A. These losses were caused primarily by the increase in 
zero-lif't.drag previously.discussed. The lif'.t: coef'ficient f'or ~imum, 
lif't-drag ratio was somewhat higher f'ortheTF-Io.2A airplane than f'or the 
F-Io.2A at the higher Mach numbers and.varied f'rom a lif'tcoef'f'icient of' 
0..22 at subsonic speeds to 0..37 at,.a.Machnumber of' 1.0.'75 (f'ig. 10.). 

Perf'ormance comparison.- In order to: obtain some indication of' the 
effect on performance of converting,the F-Io.2A interceptor into the 
TF.;.lo.2A training airplane, drag coefficients for trinnned level flight f'or 
the two config~ations are compared with a typical-engine thrust coeffi­
cient curve at an altitude of 35,0.0.0. feet in figure 11. A wing loading 
of. 36 pounds per square foot was assumed for each airplane, and the 
resulting lift coefficients required varied from 0.286 at a Mach number 
of 0..60. to 0..0.80. at a Mach number of 1.135. The trimmed drag coefficients 
for the F-Io.2A airplane were obtained from the data of reference 3. The 
trimmed drag for the TF-Io.2A airplane was estimated by assuming that the 
increment in drag due·to trimming the airplane from the condition with 
controls undeflected·was the same as that for the F-lo.2A. This assumption 
was considered reasonable because of the previously describ.ed static­
longitudinal-stability agreement and the similarity in longitudinal con­
trol coD::riguration for. the two models. in addition, by using the compari­
son of Convair F-Io.2 f'ull-scale flight data and model data presented in 
reference· 8 in an effort to present a more realistic perf'ormance compari­
son, the trimmed drag cbefficii:mts for the TF-Io.2A and F-Io.2A models 
tested at,Reynolds numbers of approximately 4.8 .X 10.6 mve been reduced 
by 0.0.0.25 to simulate full-scale aircraft flying at Reynolds numbers of' 
the order of'5o.'X 10.6 • The'available-thrust curve represents a turbojet 
engine having a static sea-level thrust rating of 16,000. pounds with 

, afterburner ~ 

The comparison presented'1nfigure 11 indicates that at an altitude 
of' 35,0.00 feet conversion of the,F-Io.2A'supersonic interceptor into the 
TF-Io.2Atraining airplane has reduced the maximum level flight Mach num­
ber f;r-omat least 1.15 to slightly less than 1.0.. Since f'ora. given 
jet-engine--airplane combination the maximUm Mach numbers attained are 
usually less at other altitudes than at approximately 35,OOQ feet, it was 
apparent that with the asswned engine the TF-I02A airplane would be 
i~capable of supersonic spee~s in level flight. In addition; climb per­
formance, maximum al ti tude, and range would be significantly reduced for 
the TF-:I02A airplane as compared with the F-I02A 'at the higher subsonic 
Mach numbers. . 
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CONCLUSIONS . 

. ' ..... "---~. "' 

An investigation of the basic aerodynamic characteristics of a 
0.04956-scale model of the ConvairTF-102A airplane at transonic speeds 
and,a comparison with data obtained from previous tests of a 0.04956-scale 
model of the Convair F-l02A airplane indicated the following conclusions: 

1.. The TF-102A airplane was longitudinally stable over the Mach num­
ber arid angle-of-attack range tested. With increases in Mach number from 
0.60'to approximately 1..05, the lift-curve slope increased from 0.045 to 
o . 059·andthea.erodyn,amic: center shifted rearward II percent of the wing 

, mean aerodyiuwic .chord.; 

2. The zero-Lift ~ag coefficient for the'TF-102A airplane increased 
by 0.024\ or l45 percent, between the Mach numbers of 0.85 and 1..075. The 
maximum lift-drag ratio decreased from 9.5 at a Mac:hnumber of 0.60 to 5.0 
at Mach numbers above l.025. 

3. Conversion,of the F-102A supersonic interceptor into the TF-102A 
trainer had little effect on the lift and pitching-moment characteristics 

. aqd drag due .to lift. However, as compared with the F-102A, the zero-lift 
drag-rise Mach number for the TF-l02A airplane was reduced by at least 
0.06, the zero-lift peak wave drag was increased 50 percent, and the maxi­
mum lift-drag ratio was reduced up to 20 percent. 

4. It was estimated that with identical engines maximum Mach number, 
m.aximum al ti tude, climb performance, and range would be significantly 
reduced for the TF-102A airplane as compared with the F-102A. 

Langley Aeronautical LaboratorY, 
National Advisory Committee for AeronautiCS, 

Langley Field, Va., May l, 1957. 

Robert S. Osborne 
Approved: . ~r!:&~Aeronautical Research Engineer 

ene C. Drale;r 
Chief of l-Scale Research ivision 
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Wing: 

TABLE I.- DIMENSIONS OF THE 0.04956-SCALE MODEL, 

OF THE CONVAIR TF-I02A AIRPLANE 

12 

Airfoil section • • • Modified NACA 0004-65 with leading-edge camber 
: and wing tips outboard of 0.82b/2 deflected 
upward 100 about elevator hinge line extended 

Total area; sq,ft • • • • .'. • • • • • • • • • • • • • • •• 1.709 
Aspect ratio • • • • • • • • • • • •• 2.1 
Tape~ ratio. • . .. . • . e'·". • • • • • •.• • • • • 0 
Inciq.ence, deg. • • • • • j • • • • • • • • • • • • • • • • • • 0 
Dihe<h"al, deg • • • • • 0 
Elevator area rearward of hinge line, sq ft • • • • • •• 0.166 

Vertical tail: 
Modified NACA0004-65 Airfoil section 

Exposed area, sq f~ • 
Aspect ratio •••• 
Taper ratio • • ~ • • 

• • • • • 0.1704 . . . • .',. • • • '.. 1.,1 . .' . • • • • 0 
. , " 

Fuselage:. ", 
'Length, 'iri. .., • '~.'. • 0' • 

Fro~tal area (including CEUl,Opy), sq ft •••• 
~inene~s ',ratio (including canopy) ,. • 0 • 

. . . . . ,. '. . . 
Total ba.se area, sqft ' •••• 0 •• 0 • 0 ••• 

';,',' 
. . .' . 

34.161 
0.1014 

7.92 
0.0236 

4J ~ 
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Figure 1.- Drawing of a O.04956-scale model of the ConvairTF~102Aairplane with air inlets 
fa ired closed. All dimensions are in inches unless otherwise noted. 



IIIIIIIIIIIII 

TF-I02A 
- -. F-I02A 

·-~~--:·_~:.fi~t~~~:::;~~~0~~:~~~'~"':t~;~·~~~~~~~~-: 
• • . •• '.. ..... -!.' . 

,/" --

. ' .. ' . ~ ••••••• :.:.1 

-------- ~=---------~----------~--~ 

----

---­/" 

~~--________________________ ~ ______________ ~ __ J 

Figure 2~- Comparison of o.o4956-scale models of the Convair TF-102A andF-102A airplanes with 
air inlets faired closed. 
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AERODYNAMIC CHARACTERISTICS OF A 0.04956-SCALE MODEL. OF 

THE CONVAIR TF-102A AIRPLANE AT TRANSONIC SPEEDS 

COORD. NO. AF-120 

By Robert S. Osborne 

ABSTRACT 

The basic aerodynamic characterisi{ics of' a O.04956-scalemodel of' 
the Convair TF-102A airplane have been determined at Mach numbers f'rom 
0.60 to 1.135 f'or angles of' attack up to 220 in the Langley 8-f'oot 
transonic tunnel. In a~dition, comparisons have been made with data 
obtained f'rom a previous investigation of' a 0.04956-scale model of' the 
Convair F-102A airplane. 
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