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INTRODUCTJON
i
This report presents pertinent aerodynamic
data for use in the structural analysis of the
B~-%6 airplane,
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DISCUSSION

This report has been compiled to collect into one
report all aerodynamic data, which have been previously pub-
lished in the form of memos and memorandum reports, for use
in the structural analysis of the B-Z6 airplane, report
of this type will alleviate reference to a large number of
memorenda in future structural analysis reports, and will
miake the aerodynamic dsta used therein more reaéily avall-
sble to those requiring it.

Data contained herein have been derived chiefly from
wind tunrs! tests of the B-36¢ airplane, of component parts
of the b-3¢ airplane, or from theoretical analyses based
on NACA data on similar bodies,

It is intended that aerodynamic data 1ssued in the
future be in the form of addenda to this report. The data

of the report issued at this date are grouped by subjac:& ot
d

such as alleron data, flap data, etc. Addenda will be
in chronological order without grouping by subject,
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AEFODYNAMIC CHARACTERISTICS (8 AN INTERMEDIATE
OUTBQARD B.38 WIKG SECTION

PULPOSE ¢

& - ovisw of the alleron and wing norzal loads and ailerwn hinge moments
used in former atructural analyses of the B-38 outboard wing panel (reference
1) indicateas that these data (reference 1) are unreliable and should be revised.
Consequantly, this report presents preliminary aerodynamio charaocteristics
nacessary for a strustural anslysis check of the outboard section of the Be36
winge ¥ormal loads and chordwise pressure distribution over the wing and
aile:. ) 2¢3 zhewn, Alleron hinge-moments and wing spanwise load distributicns
ar= Lisv imoludsd.

CORCLUSIOKS s

1. The resultes presented herein are preliminary and subjeoct to
orask wad/or revision.

2. Ip geiirul, the normal loads anéd mileran hinge moments pre-
sentead in this repart are larger than the corresponding data
of reference 1 which were esmployed in former strustural
andlyeis of the Ba¥8 ocutboard wing pansl axd alleron.

D1SCUSS 10K,

Asrodynanic data required for structural analysis of the outboard portion
of the prototype B-36 wing are presentsd in Figs. 1 to 1l. 41l data shown ere
for & 20% chord allarer with flaps rotraoted and, except for the aileron hinge
moments of Fig. 1, are eatimated for « wing seotfon located at 0.77 b/2 from
the root chord.

In Fig. 1 are pressnted allercn hinge muments messured on the 4/29 sonls
XB-3% semi-span wing acdsl (reference 2). Alleron normal forpe coefficlent
plotted as & funetion of wing normml foree coafficlent is presentsd in Fig, 2
for various ailaron deflections with the tab msutral. These normal fores
scefficiunts were determitnd from chordwiss pressure distributicus over the y
wing seation at 0.77 b/2. <he estinated shordwise pressure distributions are
shown in Fige. 3 to 1l for allsron deflections of 09, #5609, #109, #1560 &a2d 420°
sash for seversl wirg root argles of attacsk.

Chordwise preasure dlstributions for the 20X chord allsroms wers derived
by modifyling the chordwise pressures msasured over s two dinensioe] model of
the 1B-3 intermediate outboard wing section (referesce 8) which incerporated
an internslly-balaoed 12.8( chord wllervn. From the section pressure date of
refersndce 3, the 12.5% crord ailercu hinge moments were deternined from culy

| =
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binge-mament dus to increasing the aileron onord fram iZ.5% to 20% wae estimated
for « radius nose alleron from reference 4. The extermal pressure distribution
over the aileron was altered to conform with this change and to have the gileron
peak pressures ooourring et the hinge line location of 80X of the wing chord.

In addition, the pressure distribution diagrams of reference J were modified to
attain the sams normal force coaefficients ms shom in Fig. 12. ¥Figure 12 presents
& comparison of the seotion normal foroe coefficient with the section lift cceffi-
olent. The 1ift data shown in Fig. 12 with ailerons neutral corresponds to
section test data from reference 5 for the XB-38 outbeard wing portion. To

this 1ift wers spplied section lift inorements dus to aileron deflectica as
moasured in teats (reference 6) condusted with a 20~ chord aileron mounted on an
airfoil section simtiar to that of the B~38 airplane.

In order to correlate section data with finite wing dats, span load dis-
tributions were culculated for the B~38 wing according to the mwethod of reference.
Te Ine span loadings computed for variocus eileron defleotions at wing root
ohord argles of attsck of 09, 59, and 100 are pressnted in Figs. 13 to 15,
From these span loadings the looal lift can be determined for a typioal seotion
(0477 ©/2) at the aileran and hence ths root chard angle of attack far the
pressure distribution diegrams (Figs. 3 to 11) can be obtainsed. From tests of
a round noss ailera (raference 8) a ocomparison of the hinge moments méasured
by struin gages wus made with the hinge moments derived from the extermal
pressure distribution over the sileran at a typical aileron station. The pres-
sure distridution over the ailercns were again altered to canform with this in-
cremgntal change dorived from reference 8. Since the aileron on the B-36 wing
1s & sesled-intornally balanced aileron, the pressure acting on the uose
bulence was assumed the same ws the static pressure existing at the vent (75X
wing chord) and to be constant within the balance chamber. The hinge-moments
(inoluding balance) determipsd from the estimated pressure distributions show
£00d azreement with the aileron hinge moments obtained on the 4/29 scale XB-36
seml-apan wing model (reference 2). Lowsver, exaot agresmsnt could not be ob-
tuingd since the hinge womsnts of reference 2 are averaged uoroas the allerca
span whereas the pressure distribution diagrams give the local hinge moment at
s particular aileron seotion.

‘ From the XB-38 Ylight Prediotion Report (reference 9) the variation of
sileran deflection with mervo tab defleoticn was obtainad. The effect of tab
deflection on pressuré distribution was deterwined from reference 10 and applied
to the pressure diagreas as shown in Figs. 3 to 11. Iu sass cases the tab
sppears to inoreuse rather than decreass the aileon hinge-momant. This
phenamenon s sttributeld to the floating chareoteristics of the allorans and
to the intercomneaticn of the B-3 ailerons by means of u scable-tie.

RECOMUEXDATIONS ¢

It {s recoamendsd that the data sutmitted herein serve as a preliminary
chesk oz e struotursl design of the B-36 outboard wing pacel and alleron,’
Yurther, 1% is recommecliel that a wore thorough iovestigation be Lrnitisted to
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RECOMMESDATIONS: (CONT'D)

chesk carefully or destermine more mccurately the wsrodyoamic charactaristioes
presented horein z2imce lack of appropriate test data at this faclility in cone
Juncticu with meeting s time aschedule prevented an exsot anslysis to be made
at the present tims.
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AL ALYS'S R . PAGE
PeEPARE L Be Cupsolidated Valtee Aircraft Corporation 77
Chitrss uv_ " FORT WORTH DIVISION MODEL
e FORY WORTH, TEXAS
BEVISED Bt e ettt e, DATE
—
oW YL o -t
3 RES‘.I\U&./IL
27 June 1345
E. H., fatts
q. H. Aidner
nta Rejzulred for Structure inalyses, F-J6D
(a) MYem Z. ¥, Wa*ts to R. H. Widmer, dntoed 131 Jimes 1949
Enclosure (A) Varim=sion of Seotion Anzle Pfor Zerc Lif%t across the
Aing Svan.

i. The rintmun atcant of fuel and oil consumed in going from soa
level %o tho spocified eltitude for 357,500 1b. take~off gross
woight:

Altituds Fuel and Cil Consumed -
77,500 feot 16,400 #
35,000 fect 26,100 7
11. The scanwise varistion of secticn anple for gerc 1ift i=
aztached, Enrlmaure (£},
2. He "tiner
¥Cilse
wmy
“rre Tlles
Aero, Files {w encl)
rerlf, Files (w enscl;
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At ALY SIS } ' PAGE N
eneonnen o~ (Consolidated Voltee Aircraft Corporatian 00
- X FORT WOKTH DIVISION MODEL
CHIOCKED BY FORT WORTH, TEXAS
RENV:HED BY DATE
— - [ 4
- ~y T - E) ‘
R z.fs fwic b £ '

31 October 1949

TG: E. Eio t‘i"ttz
Frox: 3. B, Tidmer
Subject: Date Required for Final Anaelysis, B-36D

Inference: (a) Yemo to R. H. Tidmer froa &. Y, Watts
of Cchodber 28 coacemming above subject.

Enzlosure: (A) Span Losd Disztribution, B-36 Alrplane.

17 mcoordence with the request of Refereace (&) the
span lrad distribution for the 5-J6 mirnlane at Cp =z 1.128,
bg = ¥ 20 and full servo tab deflection has been determined
and is forwarded herewith as Bnclosure (A).

An effort was made to cheock the rolling mement ooceffi-
cisats resulting froa the ocomputed span lcads against those
obtained in tests of the 4/29-ccale semi-span model. YFor the
- aileron-up condition, the tests siowed an sverare rolling
71 wonont ooefficient of =,2274 and for the ailoron-down condition,
the value was .217); while the comouted valuss were =-,0289 and
«2231 respectively. It {8 believed that the dlscrepancy betwvea
the two sets of values can be reduced if considerantion is given
to Reynolds number effects., The test Reynolls number was aporoxie
wately 8,500,700 and there was evideacs of early stall effects
over the irboard end of the pileron, which caused the rolling
mor=nt ourvas tww deviate from s straight line treni., 1t is
probabdly that the higher Reynolds nuznhers enocuntered in flight
would streighten cut the curves tc scme degree and give higher
valuea than the wind tuanel %ests show at the >0ints in quostion.

Jor this rsason, i% is bolieved that the computed rolling
noment coelficients, a~! thus the rivea span loads, are 3ufi-
cleatly accurute ant realistic, an! are not as rcnservative as a
ccmparison with present test 4dmts acild irdicste. .
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