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DEZrELOP1 NT OF INBOARD ''NACEJ •LE 	 f

FOR THE XB••36 AIRFL.A.r•iE

By Robert J. niber

LiMI-R

A series of inves t igations of several l/ll^-scale models of an
inboard nacelle. for the XB-36 airplane Bras r.-iade in the Langley two-
dimensional love-turbulence tuarels. The purpose of these investigations
was to develop a low-drag wine •,-nacelle pusher combination which
incorporated an internal air-flow system. l.s a result of these
investigations, a nacelle was .')ev;?.oped which had external drag
coefficients considerably lower than the o Igin.al basic form with the
external nacelle dra-. approximately one-half to two-thirds of those
of conventional tractor designs.

The largest reductions in drag resulted from sealing the gaps
between the wing flans and :nacelle, reducing the thich-ness of the
nacelle trailing-edge lio, and rringir-g the under-riing air inlet to
the wing leading edge. It was found that u:ithout the engine cooling
fan adequate cooling air would be available for all conditions of
flight except for cruise and climb at 40,000 foot. Sufficient oil
cooling at an altitude of 40,000 feet may be obtained by the use of
flap-type exit doors.

INTRODUCTION

Airplane designs incorporating low-drag w;-ngs in combination
with nacelles for rusher Propellers offer the passibility of laminar
flovr over the portion of the wing ordinarily influenced by conventional
tractor propellers. The use of leading-edge air inlets, which has
been shown by experience to be an uffecient metr_s of inducting
adequate cooling air may tend, however, to destroy the advantages of
laminar flow if poorly desigricd. A well designed leading-edge air
inlet operating in combi •	=	 ucting system
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would result in an appreciable reduction in airplane drag with
adequate cooii.ng air for the engine.

At the re q uest of the AIr ' ateriol Corrine.rd, Army lair Forces,
the development cf a pu3hcr-typo inboard nacelle suitable for
application to the kF-36 airplane was undertaken in the Langley
two-dimensional low-turbulence tvnnels.

In the development, successive modifications of a l/14-scale
nacelle models mounted on the center section of a -9-foot span
NACA 63(420) -122 (app.ro ;?imato) airfoil were tested primarily at a
Reynolds ni;mber of 2.5 x 10 6 to determine the most efficient
configuration for several typical flight conditions. Tho basic
configuration, which was simply' constructcd, was submitted by the
Consolidated Vultee Aircraft Ccrporation and ^Fras tested with a number
of air-i.ntcdce systems :*d e•xter.al. modifications. With such changes
as seemed clearly desirable from thesE prel.inii-i^ry tests, the model
was redesigned and the scalod ducts of the prototype airplane were
installed.

The drag characteristics of the rcdesifined model were determined
over tho calculated flie;ht range o:E lift cooff icionts for several
flow conditions. Further modificc;',ions were made in an effort to
improve the flow over th•.- nacelle and throu; ,;h tl_e Guctinr; s^ stem.
These rnod-ifica.tions con.cist.ed of cha:_rging t''he duct inlet and subsequently
extonding the underwinE air inlet to the leading; edge. The resulting_
configurations were tested through the; complete calculated flight
ran 'so of lift coefficients for the flot-1 conditions dete^-.mined by tl•,.e
manufacturer. Iu addition, the effects on ext:3r •na.l dry;; of flap rnd
flush type doors on the oil cooler and intercooler coolir_g-air duct
outlets were determined.

The raodifications were designed by meml:(;ro of the low--turbulence
section in cooperatio_i with n:em'.^)ers of the Consolidated Vultee
Aircraft Corporation, All the data presented herein hav;; been given
previous-;, in ;preliminary form.

COEFFICIENTS AND S`11BOLS

CL	 airplane lift coefficient

c l	model lift coefficient

CD 	
nacelle total drag coefficient

CDp	 nacelle external drag coefficient

C ONFIDENTI_IL
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CDi	 calculated drag coefficient due to internal flow (exclusive
of engine charge air)

q	 dynamic pressure i 
2 
pVi

P	 mass density

V	 velocity measured at point of subscript

F	 model nacelle frontal area (38.2 sq in.)

Q	 volume rate o f flow through duct

C	 model wing chord (23.73 in.)

it	
'PoVoc

Reynolds number based on actual chord '--
µ

A	 duct cross-sectional area

AH

qo	
average total-pressure defect coefficient

AP
	 total-pressure loss coefficient across baffleT

i
Vn	 inlet-velocity ratio	

F

Vo	
An (,TVO)n

µ	 coefficient of viscosity

Subscripts:

o	 in fre E- stream

n	 in duct inlet

e	 in duct exit

MODELS AND APPARATUS

All configurations discussed herein. represented an inboard
nacelle for the XB-36 airplane and were constructed to 114-scale.
The nacelle, designed for pusher propellers, was mounted on the center
section of a 23.73 -inch chord wing section of 36-inch span and was
built to the contour of the NACA 63(120)-1122 (approximate) airfoil.
Ordinates for the plain airfoil and flap are given in percent of

CONFIDENTIAL
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airfoil chord in figure 1. The wing section was equi pped with a

0.226c slotted flan. The flap vias retracted and the gaps betvieen the
flap ends and the nacelle (fig. 2) wore sealed for all runs presented
herein extent tivherc otherwise noted.

Original Basic Configurations

Configuration A.- This confi guration was designed and constructed
by the Consolidated Vultee Aircraft Corporation with no attempt being
made to simulate the ducts of the rrototyre. As sketched in figure j,
the leading-edge air inlet had a flat top and bottom with semi-
circular ends. Cooling air was admitted through this opening and also
through the underwing air inlet located at approximately the
0.55c station. All the air was exhausted through an annular slot
about the propeller spinner. A separating plate (fig. 2) was installed
to prevent mixing of the two air streams within the nacelle and, upon
adjustment permitted the proper division or flow between the upper
and lower surfaces. To regulate the flow, spinners of various
diameters were used.

The external fairings added to the model are shown in fi gure 4.

Configuration B.- The leading,-edge air inlet was designed to
hand1771-1—of  the air required by the engine (fig. 5 ) thus eliminating
the necessity for the underwin n air inlet and se parating plate of
configuration A. The modifications of configuration B involved a
change in the exit shape and methods of sealing the flap nacelle gaps.
( See fig. 6. )

Configuration C.- The leading;-edge air inlet was designed on
the basis of recoi«nendations made in reference 1 and was approximately
diamond sh*xped as shown in figure 7. The trailing edge of the
nacelle was sharp; otherwise the model remained unchanged from
configuration A.

Final Ducted Configurations

Configurations 1 and 2.- Th. design of configurations 1 and 2 differ
only in , the shape and position of the lower lip of the leading-edge
air inlet as shown in figure 3. Ordinates and a sketch for both nose
forms, measured alone: the nacelle center line and given in percent of
airfoil chord, are presented in figure 	 Cooling air for the engine,
intercoolers, and cabin entered a common duc t, at the wing leading edge
while air for the oil cooler and engine charge entered through separate
ducts in the underwing air inlet, located at approximately the 0.55c station,
as shown in figure 10(a). At the rear spar, the leading-edge duct
separates into four parts as shown in figure 10(b).

CONFIDENTIAL
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The engine, intercooler, and ca.bir air exhausted through the
outlets shot^:n in figure 10(c); the oil cooler and engine charge air
through the outlets indicated in figure 10(d).

The engine air--flow rate was regulated by sliding the circular
tapered plug in the engine air-exit slot fore and aft. Figure 10(c)
shows the plug in the extended position closing the slot while
figure 10(d) shows this plug in its extrene retracted position
forming the maximum outlet openi.ne. The intercooler, oil cooler, and
cabin air-flora rates were also regulated at the respective outlets.
Doors for the intercooler and cabin air-duct outlets were designed to
slide parallel to the wing surface, whereas the ell-cooler closure
was designed to re present a. hinged flap. These conditions mere
adhered to in the tests except where otherwise noted; that is, one
test was made ti^ith a hinged fla y on the intercooler cooling-air
outlet and five with a sliding, plate on the oil-cooler pooling-air
outlet. The flow through tho engine charge-air ducts was regulated by
inserting a clay constriction about 4 inches be'_iind the air-inlet
positions.

Nultirle-hole orifice plates referred to herein as baffles were
inserted in the ducts where resistanc-, s simulating heat exchangers
(fib. 8) were required. The light lines appearing on the model. in
figures 10(a) and 10(c) show the sealed slots in which the oil-
cocler and intercooler baffle plates wore inserted. The engine baffle
was mounted about the spinner stem with the. pressure drop coef-

ficients qo called for in the test snecificatior_s (table 1) being
set by covering a sufficient number of the orifice holes with
cellulose tape. No heat was added to simulate actual flow conditions.

Configuration 3.- This configuration incor porated the second
nose form . fig. 9 in combination with the underwing, air inlet
extended to the leading edge as shown in figure 11. Air for the oil-
cooler and engine charge entered the coraion lower duct at the wing
leading edge. ( See fig. 12(a) .) The air flow through the engine-
charge-air ducts ,eras regulated . by inserting a clay constrictions
within the ducts at a point near the exit, otherwise the manner of
adjusting the flow rates through the remaining ducts was the same as
previously indicated. Two additional vicars of the model are given
in figuresl2(b) and 12(c) rtihile figuresl3(s.) to 13(c) shoyas the air
inlets and outlets sealed for the no-flog condition. Figuresl4(a)
and 1^-.(b) pictures the model with the flans deflected 38.50.

TES T S AND TEST ILEIHODS

Tests of the. model were made in the Langley two-dimensional
low-turbulence turxels. The tests included measurements at a Reynolds

CONFIDE14TTtiL



6	 C OYF IDENTIAL	 I. CA M,': No.

number of approximately 2.5 x 10 6 of lift, drag, internal duct
losses, total -pressure surveys at various stations wi th?.n the d,ac-s,
nd the distr i bution of pressure ovar the wing and aloa, the center

line of the nacelle, The air-flow characteris-t ::s o^'er the nacelle,
at the air inlets, and in the wing nacelle junctures were determined
I)y photographing the reaction of tufts, Drag meas>>rements of confi.gura-
tion 3 were also made at a Reynolds number of 6 x 1J 0 to determine
the scale effect for the simulated cruise condition. at 40,000 feet.
( See tale 1.)

Lift.- Theoretical curves of C L plcttod against airolane angle
of att,T(i:K and C L plotted against cZ for the wing sc:cti.on at the
center line of an inboard nacelle of the XB-30 a irplane in the trim
condition were submitted by the manufacturer. The section lift
coefficients on theso plots were baseu on a span load distribution for,
the wing without nacelles. The use of these curves enabled the
investigation to be made at model lift coefficients corresponding to
the actual flight lift coefficients of the uirpl.ane.

A series of lift curves were determined at arbitrary vahaes
of Q/FV. for several wiig-nacelle combinations by the methods
described in reference 2. The results of these tests indicated no
appreciable changes in the .lift characteristics of the model with
change in flaw for given angles of F:.ttc.ak throughout the coz:plete
range of flight lift coefficients. The Lift coefficients of the
remaining configurations were, therefore, determined in the simplest
manner, that is, with the cooling-cir outlets approximately half open
and with the baffles removed from the ducts. A.11 lift coefficients
have been corrected for tunnel-gall constriction effects.

Drag- The wake-survey method was used to measuro drag. The
integral of the loss of total pressure in the vrake, which results in a
fairly close approximation to the drat, wRs measured with an integrating
manometer- as described in reference 2, Insofar as possible, the wind,
and nacelle were maintained in an aerodynamically smooth condition
during all drag tests. Nacelle drag coefficients were based on the
nacelle frontal area of 38.2 square inches, u+hich is equivalent to
52 square feet full scale. The values of the total nacelle drag
coefficient were determined from plots of the spanwise surveZ-s, a
typical example of which is given in figure 15, The area under the curve
was first determined. From this, the area equivalent to the plain
wing drag was subtracted, the net area K representing the drug of
the nacelle, including internal losses. This area K was then
used in the equation:

K X 	 x •^c , .lE t"•ae.i^orC DC =	 -- - internal drLg of engine charge-air ducts
-	 F

C91 FIDEL TTAL
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The Internal drag coefficients CDi were determined prior to the
dreg tests by using the average rate of .flow and loss of impart
pressure measured at the cooling-air duct outlets by picot-static
tube surveys. The relation used to compute the internal drag coefficient;
assuming incompressible flow, is as follows:

11

	

CDi 	 2 1^ 1_ o z3^:lf
 2 i a

	

Di	
w	 lo/ FVo

The oxtornal nacelle drag cot;fficiorit was obtained by subtracting
elements representing the internal loss from the total nacelle drag
coefficient, that is,

CDp = C
D1 •• CDi

where CD i represents the internal drag of all the ducts with the
exception of the internal drag contributed by the engine char^;e-air
duct (s) which was originally subtracted in determining the total
nacelle drag coefficient.

RESULTS i=:^ D?UCiJSSIO:d

Original Basic: Configurations

Since the actual internal flow cor.._ditions -v-.!ere not simulated for
configurations A, B, and C, due to the simplicity of the ducti_iF
system, the detailed results are not presented; however, the modifications
and their effects on drag are briefly discussed.

Confi..guration A.- Revising the cooling-air exit lip of configura-
tion	 ig-	 c ) ) to form a sharp liu (f=g, . 4(d)) reduced the nacelle
drag coefficient about 13 percent while the fairings addod to the
model (fig. 4(a),) (b), and4(c)) did not markedly improve its character-
istics. Throughout all subsequent tests the sharp exit lip was there-
fore retained.

Configuration B.- Green tho gaps between the flan ends and the
nacelIFF-(ig:ETIT7, -were sealed, the nacelle drag coefficient was
considerably reduced, the amount of the dra g reduction being relatively
unaffected by the type of seal used. ( See fig. 6(d), end 6(e).)	 Con .e-

quently, the remainder of the tests were made with tine flan nacelle gaps
sealed. In an attempt to further reduce the draT ofc onfiguration B,
a metal cone (fig. 6(a)) was used in place of tI-<e spinner. Although

CONFIDENTIAL
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this arrangement resulted in a small decrease in nacelle drag, it
was not considered sufficient to vrarra.nt co:.itiaued tests when viewed
in the liglht of the probable weight increase entailed.

Configuration C.- Laminar flow extended over a greater percentage
of the ch7rd oT'--co 'iguration C (ff.g. 7) than either of the earlier
configurations. As a result, the external nacelle drag of confiGura.T
tion C was lower than the dreg of either of the earlier configurations
for all flow rates investigated. During thc; litter part of the
investigation, it was found by tuft observations that turbulent
flow was occurring in the wing-nacelles junctures behind the 0.75c station
on the up per surface. The tests were, therefore, discontinued and a
more representative model, designed to discharge the intercooler
cooling air in the wing-nacelle junctures, was constructed. Such a
design, it was thought, would reduce -;he tia-rbul(.^nce in the winr-
nacelle junctures whereupon the ext.canal drag would be further reduced.

Final Ducted Configurations

The test conditions specified by the manufacturer are Fiven in
table 1. The remarks given in table 1 indicate the changes in the
model configurations as tested for the various rune, The test
results for cenai^urations 2 and 3 are r e corded in table 2 at a model
lift coefficient of 0.83 (CL = 0.70) which corres ponds ar_proxi^ately
to the cruise lift coefficient of the airplane, 

It, 
is to be noted

that the results for siml.lar conditions of configurations 2 and 3 are
given on the same lire (table 2) for caaparative purposes. The
complete test results for configuations 1, 2, and 3 are presentcd in
tables 3 to 5, 6 to 21, and 22 to 114, rernectively. Plots of model
lift coefficient against riodel angle of attack for configuration 3
are shown in figure 16.

Preliminary surveys.- A prel.i.minary survey of the total-pressure
lossesin7he engine cooling-air duct cf configuration 1 was made at
the rear face of the baffle and at the cooling-air outlet to determine
the percentage loss in total pressure between the two chordviise stations.
It was found that the average loss was about 1 percent of the free-
stream dynamic pressure which is considered negligible. The specified

pressure drop coefficients 
qo 

(table 1) across the baffles were

therefore determined by subtracting the avera ge total pressure at the
exit from that at the froAt face of the baffle.

An additional survey of confi{_:uration 1 was made with the flow
through the ducts adjusted to simulate the high-s peed condition
at 30,000 feet in order to determine the external nacelle drag with

C 011FI DENT TAL
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and without baffles in the ducts. (See fig. 17.) It is of interest
to note that for this high -elociL-y exit condition the external nacelle
drag was relatively uneffected by the presence of baffles in the ducts
provided the same values of Q were retained.

FVo

The results obtained from tests of configuration 3 with the
baffles removed from the ducts (tables 22 to 28) are presented in

figure 18 as the variation of average total-pressure defect 	 at
qo

the cooling air outlets with flow coefficient F. . In order to
c

siiaplify the tests, these results were used in some cases as the
average total pressure measurements at the front face of the baffles.
This was permissible since it had been shown previously that the loss
in total pressure between. the baffle and the cooling-air outlet was
negligible.

Dra y; at high speed and maximum flow.- Due to the large total
pressure losses measure in theenginecoolinp-air duct at lift
coefficients above about 0.700, the extern q l nacelle drag coefficients
of configuration 1 were only measured for the simulated high-speed
and maximum flow conditions. These data are presented in figures 19
and 20, respectively. Tnclud-sd in figures 19 and 20 are the drag
results obtained from tests of configurations 2 and 3 for corresponding
flow conditions. Cu'ting Lacs the lower li p of the leading-edge duct
inlet of configuration.•. 1 to form the second rose (configuration 2)
showed an improvement in the ares •ure recovery in the leading-edce
duct. The external nacelle drag of configuration 2 for both the hich-
speed (fig. 19, CL = 0.425) and maximum flow (fig. 20, CL = 0.9121
conditions was, however, increased 13 and 18 percent, respectively,
above that of confi guration 1. The improvement in nacelle contour
by extending the underwing air entrance to the leading edge (configura-
tion 3) produced the largest reduction in external r_acelle drag. The
over=all neduction from configuration 2 varied from 45 percent for the
high-speed condition to 39 percent for the naximiun flow condition.

Effects on drag of flow through intercooler cooling-a-ir ducts.- To

determine the effect on external nacelle draP of the intercooler
cooling-air outlets loc ted at the wing nacelle junctures, the inter-
cooler cooling-air outlets were sealed (-run 22 24, configuration 2)
and the engine cooling-air duct exit plug was opened until the leading-
edge duct inlet-velocity ratio was about the same as run 22. Figure 21
shows that the external drag was decreased approximately 25 percent
through the entire range of lift coefficients investigated with the
intercooler cooling-air outlets open. It is to be noted that the
specified pressure drop across the baffle simulatin g the engine was
unobtainable with the required flow coefficient. Consequently,

CONFIDENTIAL
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the exit vas set for maximun flow and the pressure droo across the
baffle was adjusted to give the spocified value of 

Fti o

An attempt was made to reduce the drag of the nacelle by havfno
the intercooler closure slide spanir ise &VTay from the nacelle (run 15x)
rather than it the normal chordv:ise direction (run 15) in order to
retain a greater part of the exitin; air in the wing nacelle juncture.
( See confiCuration 2.) The test results for this l.or: nacelle air-
floT;, condition, presented in figure 22, show i.10 appreciable change in
the drag characteristics. As no decrease in external nacelle drag
was expected with the spunwise sliding door at a high. nacelle air=flow
condition, no further tests with this type door were mad.e.

The effects on nacelle drag of closing in varying• combinations
the intercooler and engine charge-air outlets of configurations 2 and
3 are shoi;n in figure 23. The use cf two intercoolers and two engine•
charge-air ducts (configuration 2) reduced the external nacelle drag
about 13 percent below that of either one or two intercooler ducts
operating in combination with one engine chc.rge -air duct (C L = o.667).
The external nacelle drag of configuration 3 with one intercooler and
one 5ugino charge-air ducat or two inter000ler • s and one engine charge-
air duct open was, respectively, about 49 and L^2 percent less than that
of configuration 2 at a. lift coefficient of 0.667.

The required pressure drop across the baffle siraulating the engine
for the runs indicated in figure 23 w&.s unobtainable w i th the required
flow coefficient. Since runs 21 and 18 (fi g,. 23) re present the cruise
condition. at 40,000 feet, adequate enprine cooling for this .flight
condition may be obtained only with the cooling fan in onerati.on.

The effects on nacelle drag of increased flow through the inter-
cooler cooling-air ducts are shoyp-i in figure 24, . R.nns 20 and 21
represent the conditions cf the model (conf'ig.,iration3) T,,,ihere the
baffle, adjustmen.t in Loth the ;.ntercooler and engine cooling•-air aunts
was the score as for run 19. (See table I.) Under these conditions
the maximum available flow coefficient at the intercoolor cooling-
air duct outlets for run 20 was about 16 percent less titian the required
value. The results indicate that the external nacelle drag increases
as the intercooler flow increases. At the flat rates renuirod for
runs 20 and 21 the doors on the intercooler cooling-air duct outlets,
although flush with the wing surface, wore wide open. Rith the doors
wide open the air was exiting from the duct at a low velocity. Due to
the design of the outlet and the low velocity the air emer ve d u.1 and
and away from the wing-nacelle junctures rather than ps.rallel to the
wing surface and into the wing nacelle junctures whore it has been shown
to reduce the drag. (See fib• . 21.)

CONFIDE'?TIAL
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Drag at cruise and climb.- Comparisons of the drag characteristics
between configur atioi ns —and 3 for the simulated cruise condition at
altitudes ranging from 10,000 to 40,000 feet and the simulated climb
condition at 40,000 feet are presented in figures 25 and 26, respectively.
The results Given in figures 25 end 26 for the cruise (CL = 0.69)
and climb (CL = 0.91) conditions are plotted in figure 27 to show the
effects on external nacelle drag of increasing 	 and varying, in

FVo
combinations, the types of doors on the oil-cooler and intercooler
cooling-air exits.

It is seen in figure 25 that with the increasing flow required for
increasing altitudes (one intercooler and one turbo) the total nacelle
drag increases. The internal drag is shown to increase more rapidly
than the total nacelle drag resulting in a gradual decrease in external
nacelle drag with increasing flow. The results of configuration 3
shave a considerable improvement over those of configuration 2.

Figure 27 shows that small variations in external nacelle drag
with changes in tyne of doors on the oil-cooler cooling-air duct
outlet were obtained for the simulated cruise condition at altitudes
of 10,000 and 30,000 feet. For the simulated climb condition at
40,000 feet a substantial reduction in nacelle drag results with
flush-typo doors on both the oil-cooler and intercooler cooling -air
duct outlets. Examination of tables 1 and 43, however, reveals that a
flush-ti

'
	door on the oil-cooler cooling-air duct outlet does not

Provide the necessary pressure differences for sufficient cooling
while: climbing at 40,000 feet. Sufficient oil cooling at an altitude
of 40,000 feet may be obtained, however, by the use of flap-type
doors. It is of interest to note that for the simulated climb
condition at 1;.0,000 feet the flap-type exit door on the
oil-cooler cooling-air duct outlet extended about 27 0 below
the surface of the nacelle. By redesigning the cooling-air outlet
to decrease the maximum flap deflection required for this flight
condition, some improvement in external nacelle drag may be realized.

'pith either the flush or fla p-type doors on the intercooler
coolinT-air duct outlets sufficient cooling air should be available
for climb at 40,000 feet.

IL- has been p ointed out that air passing through the intercooler
cooling:-air duct has a beneficial effect on external nacelle drag. In
order to keep the external nacelle drag at a minimum it is of
considerable imp ortance that the exiting air be directed into the
wing-nacelle junctures. With flap-type doors on the intercooler
cooling-air duct outlets (fig. 26) the air flowing over the wing is
deflected upward upon coming into contact with the u pward opening
f'l.ap. The cooling air exiting from the outlet, in mixing with the

CONFIDENTIAL
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air flowing over the outer surface of the flap, creates turbulent
flog. As a result, a sizeable increase in external drag is obtained.
From the drag standpoint, therefore, flush-type doors on the inter-
cooler cooling-air outlets are superior to flap-type doors.

Total-pressure deflect in engine cooling-air duct.- The variation

of the average total-pressure deflect with chordwise position within
tho engine cooling-air duct for the high--speed and climb conditions
at 30,000 and 40,000 feet are presented in figures28(a) and 28('b),
respectively. (See configuration 3.) Included in figure- 28(a) are
two test points which were obtained from surveys in the engine cooling-
air duct of configuration 1. These results show that with the second
nose form the losses at the rear spar and at the rear of the diffuser
are reduced about one-half.

No and partial flow th.rouQh nacelle.- The drag results for the
no- and par is -flog^; conditions(configuration. 2) and the no-flow
condition (configuration 3) are presented in figures 29 and 30,
respectively. In order to simulate the no-flow condition the air
inlets and outlets were sealed with modeling clay.

A comparison of runs 25(a) and 25(b) (fig. 29) indicates that with
only the exits sealed a large increase in external nacelle drag results.
This increase in external nacelle drag is caused from air spillage
over the lips of the leading edge and under wing air inlets. Small
changes in external drag from run 25(b) are seen from a comp=arison
with runs 25(c) and 25(d). These data indicate that air flowing through
either the leading ed,c or underwing air inlet does not appreciably
effect the external nacelle drag as long as the flow through the ducts
is sufficient to keer the air from spilling over the lips. For the no-
flow condition, the f;:,irer contour obtained with the scoop extended
to the wing leading edge (configuration 3, fig. 30) reduced the external
nacelle drag approximately 15 percent below that of configuration 2
(fig, 29, run 25(b)) at a lift coefficient of 0.70.

Scale effect on drag for cruise at 40,000 feet.- The results
Presented in figure 31 shorn; the effect of increased Reynolds number
on nacelle drag for the cruise condition at 40,000 feet. (See
configuration 3.) Run 18(a) represents the condition of the model in
which the baffle adjustments and cooling-air outlet areas were the
same as for run 18. Since scale effect or pressure drop is not
normally the sa-me for the baffle as for the full-scale installation,
no attempt was made to measure the total-pressure losses at the face of
the baf f le .

Design considerations.- The external drag coefficients of the
present inboard nacelle with the underwing air inlet extended to the
leading edge (oonfiguration 3) are approximately one-half to two-thirds

CONFIDENTIAL
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of those of conventional tractor designs at the same ratio of wing
thickness to nacelle diameter as indicated in references 3 and 4.
Propeller operation, as shown in reference 5 may tend to alleviate
the stall condition at the trailing edge of the wing in the vicinity
of the nacelle at high lift coefficients. It is believed, therefore,
that further reductions in nacelle drag may be realized with power on.

It should be noted that nacelle configuration 3 differs from
those on the three-dimensional installation described in reference 5
due to wing sweepback, plan forin, and thickness taper. The results
presented in this paper, therefore, may be influenced by these factors.

CONCLi;SIONS

The results of tests of the wing-nacelle combinations of this
report indicate the following:

1. Large reductions in drag result from sealing the gaps between
the tiring flans and nacelle and by refairing the nacelle trailing
edge to form a shario lin.

2. The improvement in nacelle contour obtained by extending the
underwing air entrance to the leading edge (configuration 3) produced
the largest reduction in drag.

3. Sufficient oil-cooling at an altitude of 10,000 feet may be
obtained by the use of fla p-type exit doors.

4. From the drag standpoint, flush-type doors on the intercooler
cooling-air duct outlets are superior to flap-type doors.

5. Without the engine cooling fan adequate en g ine cooling air
will be available for all conditions of flight except for cruise and
climb at 40,000 feet.

6. Increasing the stagger angle and the lower lip radius of the
leading-edge duct to form the second nose improved the pressure
recovery of the engine cooling-air duct in the lift coefficient range
above 0.700.

7. Air passing through the intercooler cooling-sir duct outlet
has a beneficial effect on the external drag provided the exiting air
flows into the wing-nacelle juncture.

8. The external drag decreased as the total flow rate increased.

CONFIDENTIAL
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9. The external drag increments due to the nacelle with the
underwing air inlet extended to the leading edge (configuration 3)
are aroroximately one-half to two-thirds of those of conventional
tractor designs.

Langley Memorial Aeronautical Laboratory
National Advisory Committee for Aeronautics

Langley Field, Va.

Robert J. Nuber

Aeronautical Engineer
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TABLE 1.- TEST SPECIFICATIONS FOR 1/14-SCALE MODEL OF XB-36 INBOARD NACELLE:

[Except as noted, all runs made in Langley LTT at Reynolds number of approximatel y 2.5 x 106 with the flaps retracted and the gaps between the flaps
and nacelle sealed with modeling clay; when single intercooler or engine charge-air operation is required, the right hand exits are sealed; flap and
flush type exit doors were used respectively on oil-cooler and intercooler cooling air outlets unless otherwise speci.fied.1

Run Engine
Cooling air

Oil cooler
cooling air

Intercooler
cooling air

Cabin
air

Engine
charge

Altitude

(ft)

Flight

condition CL

Number of
ducts open Remarksconfig-

2 3
Q

F' o
OP
q°

Q
F o

OP
q°

Q
^

AP
qc F' -
Q-

°
Inter-
cooler

Engine
charge

air

15
15x

1

2
3
4
5

0.0020
.r020
,n252
•0327
n'70
A150

0,0032
.00 2
,0068
.0094
,0130
,0176

0.0013
.0013
.00lo
.0035
oo69
.0083

0
0
,0006
.000 9
,0014
.0015

0059

0.0022
,0022
:0030
0049

.0113

10,000
30,000
4o,000
4o,000

cruise
cruise
cruise
climb

o.685

,685
,69II

,667
.912

1
1
1
1
1
1

1
1
1
1
1
2

Low nacelle air flow
1^ - Intercooler exit door made to

slide spanvise away from
nacelle, otherwise same
as run 15

-
-

- -
--

-
-

-
6 n2oo .0032 ,0026 0 ,0022 2 1-

-
-

7 n450 .0176 0165 0015 .0113 4o,000 climb .912 2 2
0.1568 .n200 .0032 0,024 ,0013 0,029 0 ,0022 1 1

16
16X,

9 n252
,o252

,284
,284

,0068
,0068

,105
.105

.0010

.0010
,017
,017

.0006

.0006
,0030
.0030

10,000
10,000

cruise
cruise

.685
,685

1
1

1
1 - Check on run 16

e10
11

n252
.0'52

,284
.284

oo68
.0068

,105
,105

.0010

.0010
,017
,017

0006
,0006

.0030

.0030
10,000 cruise ,685 1

1
1
1 m -6	 ?0°

17
1

1^
13
1

.025
02
.032

,284
,358
.513

,0068
.0072
.0094

105
: 134
.210

.0010

.0020

.0035

.017
,037
.097

,0006
.0007
.0009

,0030
:0038
0049

20,000
30,000

cruise
cruise

,685
,693

1
1
1

1
1
1

f
'6P = 38.5 o - c	 versus a; gaps

L between flaps and
nacelle unsealed

20
a15
17

. ^32

.033
513
.556

.0094

.0110
,210
.281

.00 5

.0046
.097
,189

.0009

.0012
,0049
.0053

30,000
35,000

cruise
cruise

,698
685

1
1

1
1 (d)

23 18
18,

,n370
.0370

.730 .0130
.0130

.347 .0069
.0069

,360 ,0014
.0014

.0059

.0059
40,000 cruise ,667 1

1
1
1

- TDT
-R = 6 x lo6,(d)TDT

22
22x

1^
20

.()3f0
n370

.n370

.026

.730
,730

,730
c

.0130

.0130

.0130
01 O

.397
,397

.397
,397

.0097

.0097

.0097
,0200

.199
,199

21
c

.0014

.0014

,0014
,0014

.0059

.0059

.00591

.0059

2
2

2
2

2
1

1
1

Intercooler exits faired, v/90 about samaas run 22 resulting 	 n	 fFV 	 through
engine cooling air duct equnl to run 24

l Effect of increased intercooler

­X
2X.
g*4y
1124
14x

25a

21
22
24

a. 25

a^5

.()302

.n28
,n450
0450
,0450
max
Max

0

^c;
.3'76

max
max
max
-.

,0068
.0094
,0172
,0172
,0172
max
maX.

0

,105
.206
,667
667
.667

.0165

.0057

.0165

.0165

.0165
max
max

0

(c
,063
,527
.527
.527
-

,0006
,0006
,0015
,0015
.0015
max
max

0

.0030
,0078
.0113
.0113
.0113
max
Max

0

0,000
0,000
40,000
40,000

high speed
climb
climb
climb

,425
.912
.912
.912

2
2
2
2
2
2
2
0

1
P.
2
2
2
2
2
0

J	 flow on external drag

]-All exits wide open

-All exits faired; leading edge and scoor,----

-25b 23 n 0 0 0 0 0 0
inlets open

-All inlets and exits faired
- .105

-
-25c 0 ,0068 0 0 ,0030 0 1 -Leading-edge inlet and exits faired, scoop

?5d ,0252 ,284 n ,0010 .017 ,0006 0 1 0
inlets and exits open

-Scoop inlets and exits faired, leading-edge
inlet and exits open

F-'

aFlush type door on oil-cooler cooling-air duct exit,
bFlan type door on intercooler cooling-air duct exit,
°:"eme baffle setting as run 19.	 CONFIDENTIALd7wo-dlmensionel lov-turbulence pressure tunnel.
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TABLE 2.- TEST RECORD

[Results --ntca for C . 0.7001
CONFIDENTIAL

Confi- ti0n 2 Configurrtion 3

Fl g- Fnglne 011 cooler lntercooler W. churn C
^

CD Engine Oil cooler Intercooler Cebin
ng n
charge C CD

I- ur Trblc coolin	 rir coolin7 air eooll ng • ir rir nlr P coolin	 air coolin	 rir c ^ P

Run F'`g-TableTotal
4 df Q AP dP Q a r

o qa 1^ qc 0 qo n .xternol .0 4a 40 40 otel xternel

15 ?2 7 0,0106- 0.0032 - 0.0012 0 0.0020 o.o692 0,0675 1 16 22 0.0213 ^- 0,0032 0,0015 - 0 0.0020 (b) (b)-

15 ?? q .o P.M - ,0032 - .0012 o ,0020 .06 "n .0661-

2 18 23 .0273 - .0072 ,0010 - ,0006 ,0030 (b) (b)

3 1S 24 ,0332 - .0094 ,0036 - .0009 .0046 (b) (b)

4 18 25 .0402 - .0131 ---- .0060 - ,0015 . 0059 (b) (b)

5 18 26 .0475 - .0171 .0004 - ,0015 .0106 (b) (b)

6 19 27 .0213 - .0032 .0027 - 0 .0022 (b) (b)

7 19 28 ,0457 - .0173 - .0162 -- ,0014 .0106 (b) (b)

9 29 ,0199 0,153 .0032 0.021 ,0013 0.030 0. .0022

16 25( r ) 9 .0265 o.?S2 0,0058 0,103 .0010 0.015 .00M .0032 .A- Ge 9
5(r

30 .0250 .105 .0070 .099 .0011 .oil .00o6 .00,30 0.0529 0.0401
, Mn . 0439

162 25(e 10 ,0259 (h) ,0071 (D) .0009 (b) .0005 .0032

10 25(e) 31 .0250 -305 ,0067 .099 ,0011 .013 •0006 ,0030 .0516 .0301

11 16

12 16

17 25(b 11 .02SO .351 .0076 ,148 .0019 .036 .DOO? .0034 .0614 ,0482 13 25(b) 32 ,0291 .362 .0071 .120 ,Owl .041 .0007 .0030 ,0501 .0338
1	

19 25(c) 12 ,0313 .515 .0095 .?36 .0037 ,100 .0009 .0043 .0755 .0444 14 25(0 33 .0337 .520 ,0097 _203 ,0034 .095 .0009 .0045 .0578 .0252

i 15 25(c) 34 ,0337 .520 ,0093 ,?15 ,0034 ,095 ,0009 .0049 ,0600 .0275

^n
i

?5(d) 13 .0309 .55? .0105 310 .0047 .1n9 .0012 .0053 .0790 ,0443 17 25(d) 35 .0304 .561 ,0115 .280 ,0044 .194 ,0011 .0054 .0652 .0307

21 21 14 .017.0, .533 . 0139 . 403 .0058 144 ,0014 ,0050 .0880 .0417 IS 5W 36 ,0371 ,564 ,0134 ,401 .0067 ,367 .0015 .0053 .0670 .0215
5(a)

1.Rr 31 37 ,0356 (b) ,0135 (b) ,0070 (b) .0015 .0047 .0673 .0234

22
3

15 .0378 .533 .0139 .403 .0101 ,198 .0014 ,0059 .0849 .0373

02x 23 16 ,0375 .533 . 0 139 .403 .0101 .198 .0014 .0060 .0890 ,0417

724 ^l 17 ,0437 .241 .01 1, .4n7 0 0 •0014 ,0059 .0'P.o ,0496

19 24 3R ,0364 .537 .0134 ,370 ,0094 .195 .0014 .0051 .0680 W42

20 ?4 '+9 .0264 ,278 ,0137 .401 .0167 .5P0 .0014 .0055 .0772 .0372

21 z4 4o .0315 .383 .0070 -112 .o162 .690 .0006 .0031 .0635 .0336

23x 19 1S ,0284 .386 .0102 ,219 .0056 .066 ,0007 .0075 .068o 7 0462 22 19 41 .0293 .413 .0094 .204 ,0054 .061 ,0006 .0079 .0455 •0237

24x 26 eo .05o4 (b) ,016 (b) .0163 (b) ,0015 .0115 .115 1 .0493 24 26 42 ,0440 , 4 57 .0172 .635 .0166 .539 .0015 .0096 .1075 .03261

I^4- .6 21 .0504 (b) .017 (b) .0163 (b) .0015 .0115 .101 .0405 25 26 43 .0440 . 457 .0180 .137 .0166 .539 .0015 .0097 .0882 .0270

^6 19 .0437 ,241 .0171 .664 .0177 .500 .0015 .0114 •125 .059"

]4. ^0 5 0 . 50 .029 .0207 - .0020 .0111 5 .W .0491:

26 20 44 ,0615 ,0196 .0251 .0036 .0098 .0819 .0 318

1 - o o o 0 o663-

?5b 29 1 o 0 0 0 .0518 13 30 0 0 0 0 0 •0430

25c 29 0 .0069 .102 0 o .0032 . 055 .0509-

• 01425d 29 .0?63 ,252 0 .0010 .000'. -0 .059 .OW

1

I^
1---1

r

eObtained from faired curve plotted rgrinat Cl.

bNct .--d.	 CONFIDENTIAL V-s
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TABLE	 .-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 Ilu-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 °	 CONFIGURATION	 I.

COMPLETE MODEL

LOWER DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

CI
C D i ^D F cD P

Vn
yo

0 H
qo p p

T.-

Q
-	 0

CD

0, H

qo p P

qo FVa

CD
i

LPL

INTERNAL XTERNAL BAFFLE EXIT BAFFLE EXIT

3. 0 0.415 0.535 0.0053 0.0412 0.43 - 0.128 - 0.0095 0.0013 - 0.681 - 0.0078 0.0068

5.0 .595 .715 .0052 .0421 .43 - .112 - .0094 .0011 - .670 - .0079 .0067

.2 .700 .825 .0052 .0426 .42 - .104 - 0092 .0010 - 656 - 0078 .0065

.0 .775 .900 .0055 .0515 .0"o .42 - .100 - .0092 .0009 - .651 - .0078 .0064

.2 .885 1.015 - - - - - - - - - - - - - -

.0 .950 1.085 .0091 .0583 .0492 .42 - .090 - .0090 .0008 - .641 - .0078 .0062

UPPER	 DUCT	 INLET

C

t
Vn
y

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

OH
q pP

q o
^
FVo CDi

A
q OP

q0

Q
o CDi

6H
qo pP

qo

Q
FVo

CDi
BAFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.49 - 0.11 - 0.0310 0.0037 - 0.056 - 0.0053 0.0003 - 0.096 - 0.0006 0.0001

.715 .49 - 11 - .0310 .0037 - .056 - .0054 .0003 - .104 - .0006 .0001

825 .49 - 12 - .0307 .0039 - 059 - .0054 .0003 - .106 - .0006 .0001

.900 .48 - .13 - .0302 .0041 - .062 - 0054 .0004 - .103 - .0006 .0001

1.015 - - - - - - - - - - - - - - - -

1.085 .45 - .23 - .0280 .0072 - 177 - .0053 .0010 - .192 - 0006 .0001

O

L-1

F^F^
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TABLE 4	 .-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF lIu -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 14	 CONFIGURATION	 I.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

AIRPLANE
CI C D i CpF CDP V̂

Vo
A
qo AP

qo

Q CD
OH
 qo AP

q o FV 0
CD 

Q C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

3. 010.41t, 0.535 0.0476 0.0850 0.0374 1.11 - 0.451 - 0.0313 0-0163 - 0.238 - 0.0135 0.0034

b.0 .595 .715 .0476 .0932 .0456 1.10 - .430 - -0310 0152 - .229 - .0134 .0033

6. 2 1 .700 .825 0475 -0886 .0411 1.09 - .417 - .0306 ,0145 - 226 - 0134 10032

7. 0 .775 .900 .0479 .0908 .0429 1.09 - .416 - .0303 .0143 - 0223 - .0134 .0032

8. 2 .885 1.015 - - - - - - - - - - - - -

9. 0 .950 1.08b .0539 .0991 .0452 1.06 - .397 - .0296 .0132 - .217 - 0132 .0030

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

C

t

Vn
V o

A
qo A P

qo
FY o CDCD

i

A
qo D P

qo

o

CD

I

A 
qo P

4
°

FV o CDi 
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 1.09 - 0 365 - 0.0560 0.0233 - 0 258 - 0.0229 0.0064 - 0.481 - 0 0030 0.0017

.715 1.08 - 382 - .0549 .0241 - .262 - 0232 .0066 - .492 - .0030 .0017

.825 1.07 - 39[ - 0540 .0245 - .265 - 0233 00067 - .500 - 0031 .0018

.900 1.05 - 412 - .0526 .0250 - .268 - 0233 .0068 - .506 - .0031 0018

1.015 - - - - - - - - - - - - - - - -

1.085 .93 - .545 - .0443 .0291 - .374 - .0224 .0094 - .575 - .0031 .0022

Z
O

r
CA4
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TABLE S	 .-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF !Iu -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 ?3	 CONFIGURATION	 I.

COMPLETE MODEL
.LOWER DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

AIRPLANE C i C	 1D C	 FD C PD ^ô
OH

o is
qo

Q

770 CDi

4H
q o P̂

qo
_L
FVo

CDi

Q C L INTERNAL TOTAL XTERNAL BAFFLE EXIT BAFFLE EXIT

O 0.410 0.535 0.0223 0.0627 0.0404 0.44 0.208 0.408 0.200 0.0098 0.0045 - 0.681 - 0.0078 0.0068

0.0 .590 .715 .0217 .0620 .0403 .44 .183 .387 .204 .0097 .0042 - .670 - .0079 .0067

6. 2 .700 .825 .0214 .0628 .0414 .43 .165 .369 .204 .0096 .0040 - .656 - .0078 .0065

7. 0 .775 .900 .0214 .0644 .0430 .43 .151 .359 .208 .0096 .0038 - .651 - 0078 .0064

.2 .885 1.015 - - - - - - - - - - - - - -

0 .950 1.080 .0226 .0768 .0542 .43 .123 .331	 1 .208	 1 .0094 .0034 _ .641 r .0078 .0062

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

C
1

Vn
y
0

A
q 
o

A
qo
 LFVo CDi

OH
q 
o

OP
qo o CDi

OH
qo OP

qo FVo CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.530 0.47 0.117 10.496 0.379 1 0.0292 0.0170 0.061 0.122 0.061 0.0057 0.0007 - 0.096 - 0.0006 0.0001

.715 .47 .491 .371 .0291 .0167 .060 .121 .061 .0057 .0007 - .104 - .0006 .0001

.825 .47 .491 .363 .0290 .0167 .063 .125 .062 .0057 .0007 - .106 - .0006 .0001

.900 .47

d.259

.493 .347 .0291 .0167 .070 .130 .060 .0057 .0008 - .103 - .0006 .0001

1.015 - - - - - - - - - - - - - - -

1.085 .44 .550 .291 .0270 .0178 .198 .221 .023 .0055 1	 .0013 1 192 - 0006 .0001
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TABLE 6	 .-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 -	
-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 14x	 CONFIGURATION	 2.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

A IRPLANE C
Z

C D i
CD F CO P

Vn

V o
OH
qo AP

o

Q

77
o

C pi

6H

q o OPqo
F'

C

Ct C L INTERNAL TOTAL EXTERNAL BAFFLE
T

Di

EXIT BAFFLE EXIT

0 0.415 0.535 0.0499 0.1023
1
0 0524 1.13 - 0.472 - 0.0305 0.0167 - 0.147 - 0.0148 0.0023

5.0 .595 .715
t

.0494 .0965 .0471 1.11 - .459 - .0299 .0158 - .139 - .0146 .0021

.2 .700 .825 .0489 .0983 .0494 1.10 - .450 - .0296 .0153 - .135 - .0146 .0020

7. 01 .775 .900 .0487 .0991 .0504 1.09 - .444 - .0294 .0150 - .133 - .0146 .0020

8. 2 .885 .1	 .015 .0485 .1004 .0519 1.08 - .436 - .0290 .0144 - .129 - .0145 .0019

9. 0 .950 1.085 .0491 .1029 .0538 1.07 - .429 - .0288 .0141 - 127 - .0144 .0019

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

C
I

V

v

 OH

 qo A P

FVo CDi

A

qo D P

qo o CD

6H

qo ! _P

qo FVo CCDiDiBAFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 1.03 - 0.402 - 0.0550 0.0250 - 0.294 - 0.0203 0.0065 - 0.513 - 0.0027 0.0017

.715 1.03 - 402 - .0551 .0251 - .301 - .0205 .0067 - .524 - .0028 .0017

.825 1.04 - 402 - .0550 .0250 - .299 - .0207 .0068 - .533 - .0029 .0018

.900 1.04 - .403 - .0549 .0250 - .303 - .0208 .0069 - .538 - .0029 0018

1.015 1.04 - .405 - .0547 .0250 - .310 - .0209 .0071 - .550 - .0029 .0019

1.085 1.03 - .416 - 0540 .0259 - .311 - 1	 .0211 .0072 - .558 - .0030 .0020

C^

O

r
C7^
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TABLE	 7	 .-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	
OF111	

-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 15	 CONFIGURATION	 2.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT HAND	 ENGINE	 CHARGE-AIR DUCT

LRPLANE
C1

C D, CD F Cp P V^
Vo

A H

qo A P
qo

Q CD I
'A HH
qo D P

q o 0

CD i

a C L INTERNA TOTAL XTERNAL BAFFLE EXIT
EE

IT

0 0.415 0.535 0.0026 0.0774 0.0748 0.15 1 0.266 - 0.0028 0.0008 - 0.890 - 0.0021 0.0027

5.0 .595 .715 .0021 .0693 .0672 17 - 128 - .0032 .0004 - .880 - 0022 .0029

6. 2 .700 .825 .0021 .0695 .0674 .16 - 113 - 0032 .0004 - .885 - .0020 .0027

7. 01 .775 .900 .0022 .0714 .0692 .16 - 108 - .0032 .0004 - .877 - .0020 .0027

.2 .885 1.015 .0024 .0907 0883 .17 - 107 - .0032 .0004 - .868 - .0021 .0027

.0 .950 1.085 .0029 .1118 .1089 .17 - 112 - .0032 .0004 - 1	 .864 1	
- 0022 .0027

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT HAND	 INTERCOOLER DUCT CABIN	 AIR	 DUCT

C

1

Vn

V O
OH
qo A P

q o FVo CDi

A
qo O P

qo o CDi

OH
qo D P

qo FAO CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.P9 - 0.080 - 0.0207 0.0017 - 0,,040 - 0.0012 0.0000 - - - 0 -

.715 •29 - 079 - .0206 0017 - .040 - .0012 .0000 - - - 0 -

.825 .2 - 081 - 00206 .0017 - .036 - .0012 .0000 - - - 0 -

.900 .2 - 084 - .0206 .0018 - .036 - 0012 .0000 - - - 0 -

1.015 .2 - .096 - .0205 .0020 - .038 - .0012 .0000 - - - 0 -

1.085 .29 - .119 - .0205 .0025 - .046 - .0012 .0001 - - - 0 -
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TABLE 6	 .-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF
I! 

-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUh	 15x	 CONFIGURATION	 2.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT HAND	 ENGINE CHARGE-AIR	 DUCT

IRPLANE C

Z

C

D 

1 C

DF

C

DP

V^

V°

OH

°
A

qoo

 

Q C Di

nH

o
AP

q o 0
C Di

Q C L INTERNAL TOTAL XTERNAL BAFFLE EXIT BAFFLE EXIT

3. 010.415 0.535 0.0026 0.0787 0.0761 0.15 - 0.266 - 0.0028 0.0008 - 0.890 - 0.0021 0.0027

5.0 .595 .715 .0021 - - .17 - .128 - .0032 .0004 - .880 - .0022 .0029

.2 .700 .825 .0021 .0681 .0660 .16 -	 1 .113 - .0032 .0004 - .885 - .0020 .0027

7.0 .775 .900 •0022 - - 16 - .108 - .0032 .0004 - .877 - .0020 .0027

8. 2 .885 1.015 .0024 - - 17 - .107 - .0032 .0004 - .868 - .0021 .0027

P. O l .950 1.085 1 .0029 .1227 .1198 .17 - .112 - .0032 .0004 - .864 - .0022	 1 .0027

UPPER DUCT	 INLET

ENGINE	 AIR DUCT LEFT HAND	 INTERCOOLER DUCT CABIN	 AIR	 DUCT

C

t

Vn

Vo

A

qo P

CIO

^
FVo CDi

A

qo D P

qo o CD1

A 

qo 0 P

qo FVo CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.2 - 0.080 - 0.0207 0.0017 - 0.036 - 0.0012 0.0000 - - - 0 -

.715 .2 - .079 - .0206 .0017 - .034 - .0012 .0000 - - - 0 -

.2 - .081 - .0206 .0017 - .028 - .0012 .0000 - - - 0 -

.29 - .084 - .0206 .0018 - .032 - .0012 .0000 - - - 0 -

•29 -. .096 - .0205 .0020 - .032 - .0012 .0000 - - - 0 -

29 - .119 - .0205 .0025 - .040 - .0012 .0000 - - - 0 -

C^

O

CONFIDENTIAL	 NA  iuN AL ADVISORY	 n
COMMITTEE FOR AERONAUTICS 	 n



• • 4 • •	 •	 • - -i=
•	 •
•	 ••• ••••	 •	 •••

	

 •	 •	 •
•••	 ••	 •	 •••	 ••

CONFIDENTIAL

TABLE	 9	 .-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 Tfu -SCALE	 MODEL	 OF	 XB -36	 INBOARD	 NACELLE;

RUN	 16	 CONFIGURATION	 2.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT HAND	 ENGINE	 CHARGE-AIR	 DUCT

IRPLANE C
1 CDi

CpF CDP
Vn

o
A

qo AP
qo

- Q CDi
4H
qo AP

q o 0
CDi

a C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

3.0 10.415 0.535 0.0136 0.0592 0.0456 0.32 0.159 0.261 0.102 0.0069 0.0019 - 0.776 - 0.0032 0.0034

5.0 .595 .715 .0134 .0607 .0473 .32 .137 .238 .101 .0069 .0017 - .762 - .0032 .0033

.2 .700 .825 .0133 .0609 .0476 .31 .126 .227 .101 .0068 .0016 - .756 - .0032 .0032

7.0 .775 .900 .0133 .0653 .0520 .31 .118 .220 .102 .0068 .0016 - 747 - .0032 .0032

.2 .885 1.015 .0135 .0601 .0465 .31 .108 .208 100 .0067 .0015 - .737 - .0032 .0031

.0 .950 1.085 .0143 .0706 1	 .0563 .31 .100 .200 .100 .0067 .0014 - .739 - .0032 .0031

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT HAND	 INTERCOOLER DUCT CABIN	 AIR	 DUCT

C
1

Vn
vo

A
qo p

q o FVo CDi

A

qo O P
qo FVo CDi

OH

q o DP

qo FVo CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.37 0.104 0.386 0.282 0.0266 0.0115 0.044 0.058 0.014 0.0009 0.0001 - 0.066 - 0.0006 0.0000

.715 .37 .104 .386 .282 .0265 .0115 .039 .052 .013 .0010 .0001 - .072 - .0006 .0000

.825 .37 .104 .386 .282 .0265 .0116 .037 .052 .015 .0010 .0001 - .072 - .0006 .0000

.900 .37 .107 .389 .282 .0265 .0116 .037 .050 .013 .0010 .0001 - .073 - .0006 .0000

1.015 .37 .117 .400 .283 .0264 .0120 .037 .052 .015 .0010 .0001 - .073 - .0006 .0000

1.085 .37 .143 1	 .426 .283 1	 .0264 1	 .0128 t	 .042 1	 .056 1	 .014 .0010 .0001 - 1	 .081 1	 - .0006 .0001

C)

O

L-1

CONFIDENTIAL	 NATIONAL ADVISORY 	
m

COMMITTEE FOR AERONAUTICS



r
000 90

CONFIDENTIAL

TABLE	 /0.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;
IILL

RUN	 !6x	 CONFIGURATION	 2.

LOWER DUCT	 INLET
COMPLETE MODEL

OIL-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT

IRPLANE C C C
V^

H
OH

C I Di DF DP Vo qo AP

q0

Q CDi qo
.8P

qo FV 0
CDi

a C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

3.0 1 0.415 0.535 0.0146 0.0638 0.0492 0.33 0 254 - 0.0072 0.0020 - 0.773 - 0.0032 00034

5.0 .595 .715 .0145 .0641 .0496 .32 .235 - 0071 .0018 - .762 - .0032 .0033

6. 2 .700 .825 ,0144 .0635 .0491 .32 a .223 - .0071 .0017 - .753 - .0032 .0033

7. 0 .775 .900 .0144 .0694 .0550 .33 .215 - .0071 .0016 - .745 - .0033 -.0032

8. 2 .885 1.015 .0146 .0724 .0578 .32 .202 - .0070 .0015 - .736 - .0033 .0032

P- 0 1
.950 1.085 .0152 .1001 .0849 .32 .192 - .0070 00014 - .733 - .0032 .0031

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT HAND	 INTERCOOLER DUCT CABIN	 AIR	 DUCT

C

t

Vn A A 6 
Vo qo AP qo AP qo DP

qo FV o CD• qo FV o CD i Q ° FY o CDiI
AFFLE EXIT EXIT BAFFLE EXIT

0.535 0.36
0

0.425 - 0.0259 0.0126 0.075 - 0.0009 0.0001 - 0.072 - 0.0005 0.0000

.715 .36 c 425 - .0259 .0126

rFLE

069 - .0009 .0001 - .077 - .0005 .0000

.825 .36 < 426 - .0259 .0126 068 - .0009 .0001 - .079 - .0005 .0000

.900 .36 .427 - .0261 .0217 .069 - .0009 .0001 - .077 - .0005 .0000

1.015 .36 Z .437 - .0259 .0130 .069 - .0010 .0001 - .079 - .0006 .0000

1.085 .36 .457 - 1	 .0260 .0137 1 1	 .075 - 1	 .0010 1	 .0001 - 085 - ,0006 .0000

C^
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TABLE	 //	 .-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 Ila-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 17	 CONFIGURATION	 2.

COMPLETE MODEL

LOWER DUCT	 INLET

OIL-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT

AIRPLANE C

I

CDi
CDF

ap p
Vn

o
o

OH
o AP

qo

Q

o

C Di

^H

 °
OP

q o
- ^--F 0

CCDi

C L INTERNAL TOTAL XTERNAL BAFFLE EXIT BAFFLE EXIT

3. 0 0.415 0.535 0.0182 0.0650 0.0468 0.35 0.135 0.290 1
0.155 0:0078 0.0025 - 0.767 - 0.0034 0.0035

5.0 .595 .715 .0181 .0662 .0481 .35 .124 .276 .152 0077 .0023 - .749 - .0034 .0034

6. 2 .700 .825 .0179 .0654 .0475 .35 .115 .263 .148 .0076 .0022 - .741 - .0034 .0034

7.0 .775 .900 .0179 .0684 .0505 .34 .110 253 143 .0075 10021 - e735 - .0034 .0033

2 .885 1.015 .0180 .0716 .0536 34 .102 .239 137 .0075 .0019 - .723 - .0034 .0032

9. 0 1 .950 1.085 .0184 .0930 .0746 .34 .096 .230 .134 =0075 .0018 - .719 - 0034 .0032

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT HAND	 INTERCOOLER DUCT CABIN	 AIR	 DUCT

C
I

Vn
yo

A
q0 A P

q 0 FVo CDi

A
q0 D P

q0 o CDi

DH
q0 D P

q0

Q
Flo CDi

AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.40 0.131 0.478 0.347 0.0280 0.0155 0.055 0.090 0.035 0.0018 0.0002 - 0.092 - 0.0007 0.0001

715 .40 .130 .481 .351 .0279 .0156 .050 .083 .033 .0018 .0002 - .098 - .0007 .0001

.825 .40 .128 .479 .351 .0280 .0155 .047 083 .036 .0018 0002 - .098 - .0007 .0001

.900 .40 ,132 .479 .348 .0280 .0156 049 .085 036 .0018 .0002 - .098 - .0007 10001

1.015 .40 .142 .488 .346 .0279 .0158 .049 .086 .037 .0018 .0002 - .098 - .0008 .0001

1.085 .40 .165 .503 .338 .0278 .0163 .054 .088 .034 .0019 .0002 - .098 - .0008 .0001

n
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TABLE 12.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF Ila -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 18	 CONFIGURATION	 2.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT HAND	 ENGINE	 CHARGE-AIR DUCT

I RPLANE
C i

C
Di

C
^F

C
CP

V^
V o

6 H

qo AP

q0

Q
77.

CDi
In H
qo ziP

q o o
CDi

TF_cL
INTERNAL TOTAL EXTERNAL l BAFFLE EXIT BAFFLE EXIT

0 0.415 0. 53 5 0.0314 0.0758 0.0444 0.44 0.133 0.376 0.243 0.0097 0.0041 - 0.678 - 0.0043 0.0038

5.0 .595	 1 .715 .0312 .0750 .0438 .43 .118 .356 .238 .0096 .0038 - .675 - 0042 .0036

6. 2 .700 .825 .0313 .0754 .0441 .43 .110 .346 .236 .0095 .0036 - .651 - .0043 .0036

7. 0 .775 .900 .0312 .0767 .0455 .43 .106 .337 230 .0094 .0035 - .643 - .0043 .0035

8. 2 .885 1.015 .0313 .0809 .0496 .42 .098 323 .225 .0092 .0033 - .632 - 0043 .0034

0 .950 1.085 .0316 .0925 .0609 .42 -095 .316 .221 .0092 .0032 - .627 - .0043 .0034

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT HAND	 INTERCOOLER DUCT CABIN AIR DUCT

C
1

Vn

V o
OH
qo D P

CIO
_L
FVo CDi

QH

qo AP

q0 o CDi

A 
qo in P

qo FVo CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.4 0.162 0.677 0.515 0.0308 0.0266 0.063 0.159 0.096 0.0037 0.0006 - 0.099 - 0.0009 0.0001

.715 4 .162 .678 .516 .0308 .0267 .057 .156 .099 .0037 .0006 - .103 - .0009 .0001

.825 .4 .162 .677 .515 .0313 .0270 .056 .156 .100 .0037 0006 - .103 - .0009 .0001

.900 .4 .167 .679 .512 .0311 .0270 .058 .156 .098 .0037 .0006 - .103 - 0009 0001

1.015 .4 .171 .685 .514 .0310 .0273 .059 .158 .099 .0037 .0006 - .104 - .0009 .0001

1.085 .4 .190 .696 .506 .0307 .0277 .063 .162 .099 .0037 .0006 - .104 - .0009 .0001
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TABLE /3.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF I1u -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN 20	 CONFIGURATION	 2.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT HAND ENGINE	 CHARGE-AIR DUCT

IRPLANE C

I

C DI Cp

F

Cp
P

Vn

Vo

pH

qo AP

q o
Q
o

CDi

6H

qo
OP

q o FV 0
CDi

C L INTERNA TOTAL XTERNAL BAFFLE EXIT BAFFLE EXIT

0 0.415 0.535 0.0353 0.0840 0.0487 0.50 0.140 0.482 0.342 0.0107 0.0060 - 0.519 - 0.0053 0.0033

5.0 .595 .715 .0348 .0797 .0449 .50 .132 .450 .318 .0106 -.0055 - .507 - .0053 .0032

6. 2 .700 .825 .0347 .0791 .0444 .50 .127 .437 .310 .0105 .0053 - .497 - .0053 .0031

7. 0 1 .775 .900 .0350 .0808 .0458 .50 .125 .429 .304 .0105 .0051 - .489 - .0053 .0030

8. 2 .885 1.015 00355 .0811 .0456 .49 .117 .413 .296 .0103 .0048 - .478 - .0053 .0029

9. 0 .950 1.085 .0355 .0895 .0540 .49 .112 .405 .293 .0102 .0047 - .471 - .0053 .0029

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT HAND	 INTERCOOLER DUCT CABIN	 AIR	 DUCT

C

1

Vn

V o

L

qo D P

q 0 FVo CDi

A

q0 ^ P

qo o CDi

A 

q0 D P

qo FVo CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.49 0.145 0.694 0.549 0.0312 0.0279 0.079 0.273 0.194 0.0046 0.0014 - 0.120 - 1	 0.0012 0.0001

.715 .49 145 .696 .551 .0310 .0278 .077 .274 .197 .0047 .0014 - .122 - .0012 .0002

.825 .4 .146 .698 .552 .0309 .0278 .078 .277 .199 .0047 10013 - .126 - .0012 .0002

.900 .4 .145 .700 .555 .0314 .0283 .075 .280 .205 .0047 .0014 - .123 - .0012 .0002

1.015 .49 .160 .708 .548 .0316 .0290 .090 .285 .195 .0047 .0015 - .126 - .0012 .0002

1.085 .49 .179 .719 .540 .0311 .0292 .088 .294 .206 .0048 .0015 - .128 - .0012 .0002

C^

O
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TABLE	 14 .-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 I1u -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 21	 CONFIGURATION	 2.

COMPLETE MODEL
LOWER	 DUCT	 INLET

OIL-COOLER LEFT HAND	 ENGINE	 CHARGE-AIR	 DUCT

IRPLANE
C i

C
Di

C
CF

I	 C
CP

V^
Yo

^H

qo AP

T.-

Q
771

CDi
4H

qo
qo

-Q
FV 0

CDi

a C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

0 0.415 0.535 0.0488 0.0925 0 0437 0.64 0.164 0.599 0.435 0.0142 0.0104 - 0.448 - 0.0061 0.0031

5.0 .595 .715 .0481 .0896 .0415 .63 .156 .573 .417 .0140 0097 - .435 - .0061 .0030

6. 2 .700 .825 .0477 .0903 .0426 .62 .152 .555 .403 .0139 .0093 - .428 - .0060 .0029

7.0 .775 .900 .0473 .0879 .0406 .621 148 .552 .404 .0137 .0091 - .418 - .0060 .0029

8. 2 .885 1.015 .0469 .0901 .0432 .61 .142 .533 .391 .0135 .0086 - 407 - .0060 .0028

9. 0 .950 1.085 .0466 .0950 .0484 .61 .136 .521 .385 .0134 .0083 - .400 - .0060 .0027

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT HAND	 INTERCOOLER DUCT CABIN AIR	 DUCT

C

1

Vn

V o
OH
qo D P

qo FYo CDi

A
qo D P

qo o CDi

6H
qo D P

qo

Q
FVo CDi

AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.60 0.173 0.709 0.536 0.0376 0.0346 0.125 0.463 0.338 0.0067 0.0036 - 0.150 - 0.0013 0.0002

.715 .60 .171 .708 .537 .0376 .0345 .123 .465 .342 .0068 .0036 - .152 - .0013 .0002

.825 .61 .172 .70 .533 .0378 .0345 .125 .469 .344 .0068 .0037 - .154 - .0014 .0002

.900 .60 .173 .70 .532 .0376 .0343 126 .468 .342 .0068 .0037 - .154 - .0014 .0002

1.015 .60 .181 .70 .526 .0376 .0344 .125 .469 .344 D068 .0037 - ,157 - .0014 .0002

1.085 .60 .205 .71' .507 .0372 0344 .130 .473 .343 .0068 .0037 - .160 - .0014 0002

C)
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TABLE	 /S.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 liu-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 22	 CONFIGURATION	 2.

COMPLETE MODEL

LOWER	 DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

AIRPLANE
C
I

C
D i

Cp
F

Cp
P

V^
Vo

0 H

qo O P
qo

Q

77-

CD

Zl HH

qo OP
qo FVo

CD.

a C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

.0 0.415 0.535 0.0485 0.0875 0.0390 0.50 0.164 0.599 0.435 0.0142 0.0104 - 0.807 - 0.0059 0.0067

5.0 .595 .715 .0478 .0847 .0369 .49 .156 .573 .417 .0140 .0097 - .794 - .0059 .0064

.2 .700 .825 .0474 .0821 .0347 .49 .152 .555 .403 .0139 .0093 - .785 - .0059 .0063

7. 0 .775 .900 .0470 .0858 .0388 .49 .148 .552 .404 .0137 .0091 - .778 - 0059 .0062

8. 2 .885 1.015 .0466 .0888 .0422 .48 .142 .553 .391 .0135 .0086 - .768 - .0059 .0061

9. 0 .950 1.085 .0462 .0924 .0462 .48 .136 .521 .385 .0134 .0083 - .765 - .0059 .0060

UPPER	 DUCT	 INLET

C

1
Vn

yo

ENGINE	 AIR	 DUCT INTER000LER	 DUCTS CABIN	 AIR	 DUCT

A
qo OP

q o FV o CDi

A
yo OP

qo o CD

6H
qo DP

qo

Q

FVo CDi
4FFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.65 0.173 0.709 0.536 0.0376 0.0346 0.108 0.303 0.195 0.0101 0.0033 - 0.150 - 0.0013 0.0002

.715 .65 .171 .708 .537 .0376 .0345 .107 .304 .197 .0101 .0034 - 152 - .0013 .0002

.825 .65 .172 .705 .533 .0378 .0345 .108 .306 .198 .0101 .0034 - 154 - .0014 .0002

.900 .65 .173 .705 .532 .0376 .0343 .108 .305 .197 .0101 .0034 - 154 - .0014 .0002

1.015 .65 .181 .707 .526 .0376 .0344 .109 .305 .196 .0102 .0034 - 157 - .0014 .0002

1.065 .64 .205 .712 .507 .0372 .0344 .112 .300 .188 .0102 .0033 - 160 - .0014 .0002
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TABLE	 16.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OFÎu -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 22Y	 CONFIGURATION	 2.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR DUCT

A IRPLANE
C I CD i CD F

C
^P

V^
Vo

OH
qo ZS P

qo

Q

_ o

CD I

OH

qO ^P

qo

^-

FVO

CD i

CC C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

0 0.415 0.535 0.0485 0.0898 0.0413 0.64 0.164 0.599 0.435 0.0142 0.0104 - 0.448 - 0.0061 0.0031

5.0 .595 .715 .0478 .0889 .0411 .63 .156 .573 .417 .0140 .0097 - .435 - 0061 0030

6. 2 .700 .825 .0474 .0897 .0423 .62 .152 .555 .403 .0139 .0093 - .428 - .0060 .0029

7.0 .775 .900 .0470 .0886 .0416 .62 .148 .552 :404 .0137 .0091 - .418 - .0060 .0029

2 .885 1.015 .0466 .0898 .0432 .61 .142 .533 .391 .0135 .0086 - .407 - .0060 .0028

9. 0 1 .950 1.085 .046[ .0879 .0417 .61 .136 .521 .385 .0134 .0083 - .400 - .0060 .0027

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER DUCTS CABIN	 AIR	 DUCT

C

t

Vn

Vo

A

qo A P

q0
o O

CD.

A

qo A P
qo

^

FVo CD.

OH

qo A P

qo

Q

FVo CD 
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.65 0.173 0.709 0.536 0.0376 0.0346 0.108 0.303 0.195 0.0101 0.0033 - 0.150 - 0.0013 0.0002

.715 .65 .171 .708 .537 .0376 .0345 .107 .304 .197 .0101 .0034 - .152 - .0013 .0002

.825 .65 .172 705 .533 .0378 .0345 .108 .306 .198 .0101 .0034 - .154 - .0014 .0002

.900 .65 .173 .705 .532 .0376 .0343 .108 .305 .197 .0101 .0034 - .154 - .0014 :0002

1.015 .65 .181 .707 .526 .0376 C344 .109 .305 .195 .0102 .0034 - .157 - .0014 .0002

1.085 .64 .205 .712 .507 .0372 .0344 .112 .300 .188 .0102 .0033 - .160 - 0014 .0002

Hti
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TABLE	 1 7 .-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OFÎu -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 Z21Z4	 CONFIGURATION	 2.

COMPLETE MODEL

LOWER	 DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

I R P L A N E C

t

CDi DDF f	 CD P

V̂

Vo

DH
qo zsP

qo

Q

yo
CO

n 
qo L1P

q FVo
CD.

I

a C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

O 0.415 0.535 0.0390 0.00907 0.0515 0.50 0.164 0.599 0.435 0.0142 0.0104 - 0.807 - 0.0059 0.0067

5.0 .595 .715 .0385 .0878 0499 .49 .156 .573 .417 .0140 .0097 - .794 - .0059 .0064

.2 .700 .825 .0382 .0879 .0495 .49 .152 .555 .403 .0139 .0093 - .785 - .0059 .0063

7.0 .775 .900 .0381 .0889 .0506 .49 .148 .552 .404 .0137 .0091 - .778 - .0059 .0062

.2 .885 1.015 .0380 .0939 .0556 .48 .142 .533 .391 .0135 .0086 - .768 - .0059 .0061

0 .950 1.085 .0381 .1007 .0626 .48 .136 .521	 1 .385 .0134 .0083 - .765 - .0059 .0060

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

C 

1

V
y 
o

 A
q 
°

QP

q ° FV o CDi
I

A
q

o

LAP
qo 0 CDi

6H
qo 4P

qo

Q

FVo CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.59 0.304 0.544 0.240 0.0436 0.0283 - - - 0 - - 0.150 - 0.0013 0.0002

.59 .307 .547 .240 .0436 .0285 - - - 0 - - .152 - .0013 .0002

r

7l

.59 .308 .549 .241 .0437 .0287 - 0 - - 154 - 0014 .0002

.59 .309 .551 .242 .0437 .0288 - - - 0 - - .154 - .0014 .0002

. .59 .317 .558 .241 .0435 .0292 - - - 0 - - .157 - .0014 .0002

1.085 .59 .334 .567 1 .233 1	 .0432 .0296 - - - 0 - - .160 - 0014 .0002

9
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CONFIDENTIAL
TABLE	 /8.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF I l a

-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 23x	 CONF IGURAT ION	 2.

COMPLETE MODEL

LOWER DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

IRPLANE
C

i

C Di
C

OF
C

CP

Vn

Vo
OH

qo AP

qo

Q

77
CD.

4H

qo DP

qo FVo
CD.

i

C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

3.0 0.415 0.535 0.0220 0.0678 0.0458 0.45 0.110 0.328 0.218 0.0104 0.0038 - 0.703 - 0.0075 0.0068

5.0 .595 .715 .0217 .0687 .0470 .45 .092 .310 .218 .0103 .0035 - .687 - .0076 .0067

6.2 .700 .825 .0215 .0686 1	 .0471 .44 .084 .3031 .219 .0102 .0034 - .683 - .0075 .0065

7.0 .775 .900 .0214 .0650 .0436 .44 .078 Z94 .216 .0101 .0032 - .672 - .0075 .0064

8.2 .885 1.015 .0212 .0707 .0495 .43 .069 .281 .212 .0099 .0030 - .664 - .0075 .0063

9.0 .950 1.085 .0214 .0749 .0535 .44 .065 .279 .214 .0098 .0030 - .652 - .0077 .0063

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

C

1

Vn

yo

A

qo D P

q o FVo CD

OH
qo D P

q o o CDi

OH
qo D P

qo

Q

FVo CDi
BAFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.46 0.131 0.521 0.390 0.0284 0.0175 0.060 0.124 0.064 0.0055 0.0007 - 0.090 - 0.0007 0.0001

.715 .46 .131 .518 .387 .0284 .0174 .057 .123 .066 .0056 .0007 - .095 - .0007 .0001

.825 .46 .131 .517 .386 .0284 .0173 .058 .124 .066 .0056 .0007 - .092 - .0007 .0001

.900 .46 .131 .517 .386 .0284 .0173 .060 .126 .066 .0057 .0007 - .094 - .0007 10001

1.015 .46 .143 .520 .377 .0282 .0174 .061 .128 .067 .0057 .0007 - .094 - .0007 .0001

1.085 .45 .163 .530 .367 .0278 .0175 .068 .133 .065 .0057 .0007 - .097 - .0007 .0001

O

r
Cn
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TABLE	 19.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 --L-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;
RUN	 24	 CONFIGURATION	 2.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

IRPLANE
C j CiD DC	 F DC P

V n
V o

OH
qo aP

q0
QC

-770
D'

OH
qa D P

q0
Q

FVO CD 

C L INTERNAL TOTAL XTERNAL BAFFLE EXIT BAFFLE EXIT

3.0 10.41t, 0.535 0.0678 0.1300 0.0622 0.72 0.213 0.890 0.677 0.0174 0.0233 - 0.480 - 0.0114 0.0064

5.0 .595 .715 .0666 .1285 .0619 .71 .200 .869 .669 .0172 .0220 - .455 - .0114 .0060

6.2 .700 .825 .0659 .1253 .0594 .71 .191 .855 .664 .0171 .0212 - .448 - .0114 .0058

7.0 .775 .900 .0652 .1246 .0594 .70 .185 .844 .659 .0170 .0206 - .444 - .0113 .0058

.2 .885 1.015 .0641 .1249 .0608 .70 .178 .824 .646 .0167 .0194 - .437 - .0113 .0056

0
r .950 1.085 .0633 .1276 .0643 .69 .172 .811 .639 .0165 .0187 - .434 - .0112 .0056

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

C

1

Vn

Vo

A

qo AP

qo
FV 

o
CD•

AH

qo A P
qo

o

CD_

A 

qo D P

qo
Q
FY o CDi

AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.83 0.304 0.544 0.240 0.0436 0.0283 0.189 0.694 0.505 0.0178 0.0159 - 0.196 - 0.0015 0.0003

.715 .83 .307 .547 .240 .0436 .0285 .189 .691 .502 .0177 .0157 - .195 - .0015 .0003

.825 .83 .308 .549 .241 .0437 .0287 .189 .689 .500 .0177 .0157 - .196 - .0015 .0003

.900 .83 .309 .551 .242 .0437 .0288 .189 .685 .496 .0176 .0155 - .199 - .0015 .0003

1.015 .82 .317 .558 .241 .0435 .0292 .188 .678 .490 .0175 .0151 - .204 - .0015 .0003

1.085 .8, .334 .567 .233 .0432 .0296 .189 .669 .480 .0173 .0147 - .206 - .0015 .0003

n
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CONFIDENTIAL

TABLE 2 C.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 Ilu-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 24.)(	 CONFIGURATION	 2.

LOWER	 DUCT	 INLET
COMPLETE MODEL

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

I RPLANE
C l

C
Di

C
DF

C DP Vn
Vo

A H
qo lNP

q 0
Q

7/o
CDi

ZN H

qo ^P
qo

_-L
FVo

CD i

c C L INTERNAL TOTAL XTERNAL BAFFLE EXIT BAFFLE EXIT

3. 0 1 0.415 0.535 0.0694 0.1248 0.0554 0.70 0 0.918 - 0.0165 0.0235 - 0.514 - 0	 0117 0.0071

5.0 .595 .715 .0667 .1194 .0527 .71 .848 - .0170 -0208 - .497 - .0116 .0067

6. 2 .700 .825 .0661 .1166 .0505 .71 a
w

.833 - .0169 .0200 - .487 - .0115 .0065

7. 0 .775 .900 .0658 .1134 .0476 .70 .821 - .0168 .0194 - .479 - .0114 .0063

.885 1.015 .0651 .1147 .0496 .69 = .801 - .0166 .0183 - .470 - .0113 .0061

H

.2

 .950 1.085 .0648 .1184 .0536 .69 .786 - .0155 X177 - .462 - .0113	 .0060

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

C

t
V OH A 6H

v qo D P qo O P qo D P Q
q o FY o CD qo FV- CD qo FVo CD 

AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.90 0.56'1 - 0.0503 0.0341 0.579 - 0.0163 0.0114 - 0.214 - 0.0015 0.0003

.715 .90 .561 - .0502 .0339 ^ .589 - .0162 .0116 - .212 - .0015 .0003

.825 .90 a .558 - .0504 .0339 a .597 - .0163 .0119 - .213 - .0015 .0003

.900 .90 .56 - .0504 .0340 .605 - .0163 .0121 - .215 - .0015 .0003

1.015 .90 = 564 - 0500 .0341 = .606 - .0164 .0122 - .216 - .0015 .0003

1.085 .89 .572 - .0493 .0342 .615 - .0165 .0125 - .221 - .0015 .0004

C^
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TABLE	 2/.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF 1!u
-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 24 tl	 CONFIGURATION	 2.

COMPLETE MODEL

LOWER DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

I R P L A N E
C Z

C
D i

C DF
C

DP
VnVo

pH

qo A P
qo

Q
yo

CD I

4H

qo ^P

q o
-5--
FVo

CO i

C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

0 0.415 0.535 0.0619 0.1072 0.0453 0.72 0 0.713 - 0.0173 0.0161 - 0.5141 0.0117 0.0071

5.0 .595 .715 .0610 .1013 .0403 .71 .688 - 0171 .0151 - 497 - 0116 .0067

.2 .700 .825 .0605 .1023 .0418 .71 w .670 - .0170 .0145 - .487 - .0115 .0065

7.0 .775 .900 .0604 .1007 .0403 .70
r

.658 - .0168 .0140 - .479 - .0114 .0063

.2 .885 1.015 .0599 .1054 .0455 .69 = .638 - .0166 .0133 - .470 - .0113 .0061

.0 .950 1.085 .0598 .1074 .0476 .69 .625 - 0164 .0128 - .462 - 0113 .0060

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

C

1

V
Vo

 OH
qo Q P

q o FVo CDi

A
qo Q P

qo o CDi

ZSH
qo 'A P

qo

Q

FVo CDi
BAFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.90 0 0.562 - 0.0503 0.0341 0.579 - 0.0163 0.0114 - 0.214 - 0.0015 0.0003

.715 .90 .561 - .0502 .0339 a .589 - .0162 .0116 - .212 - .0015 .0003

825 .90 w .558 - .0504 .0339 a .597 - .0163 .0119 - .213 - .0015 .0003

.900 .90 t .560 - .0504 .0340 .605 - .0163 .0121 - 215 - 0015 .0003

1.015 .90 Z .564 - .0500 .0341 Z .606 - .0164 .0122 - 216 - .0015 .0003

1.085 1	 .89 .572 - .0493 .0342 .615 - 0165 .0125 - .221 - 1	 .0015 .0003
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CONFIDENTIAL

TABLE Z2.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF î u -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 /	 CONFIGURATION	 3

COMPLETE MODEL

LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

I RPLANE
C Z

C
D i

C
DF

I	 c
^P

V^
Vo

O H

qo A P

q0

Q
Vo

CD i

4 H
qo ^P

qo F 0̂

CD i

CL INTERNAL ^ XTERNAL BAFFLE EXIT BAFFLE EXIT

3. 0 0.415 0.535 0.17 - 0.063 - 0.0032 - - 0.277 - 0.0021 -

5.0 .595 .715 I 7 - .034 - .0032 - - .209 - .0022

6. 2 .700 .825 I - .028 - .0032 - - .192 - 0022 -

7.0 .775 .900 17 - .026 - .0032 - - .191 - .0022

8. 2 .885 1.015 .17 - .024 - .0032 - - .193 - .0022

9. 0 .950 1.085 .17 - 023 - 0031 - - 191 - .0022 -

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUIT LEFT	 HAND	 INTERCOOLER	 DUCT CABIN AIR	 DUCT

C
t

V,

Vo
OH
qo Q P

q o FVo CD i

A
qo D P

qo o CDi

OH
qo P̂

qo FVo CDi
BAFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.30 - 0.068 - 0.0215 - - 0.021 - 0.0014 - - - - 0 -

.715 .30 - .069 - .0214 - - .020 - .0014 - - - - C -

.825 .30 - .073 - .0213 - - .021 - .0015 - - - - 0 -

.900 .30 - .083 - .0212 - - .023 - .0015 - - - - 0 -

1.015 .30 - .110 - .0210 - - .057 - .0015 - - - - 0 -

1.085 .29 - .138 - .0208 - - .094 - .0015 - - - - 0 -
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TABLE 23.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF--L-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 2	 CONFIGURATION	 3.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

AIRPLANE C
I

C	 iD C	 F
D

C PD Vn0
q0
q0 QP

7-.

Q

7Vo

CDI
^H

q0 D P

q0

Q
FVO CDi

CC C L INTERNAL TOTAL IXTERIAL I BAFFLE EXIT BAFFLE EXIT

3.010.415 0.535 0.33 - 0.079 - 0.0073 - - 0.263 - 0.0031 -

5.0 .595	 1 .715 .32 - 059 - .0072 - - .256 - .0030 -

.2 .700	 1 .825 .32 - .056 - .0072 - - .252 - .0030 -

7.0 .775	 1 .900 .32 - .055 - .0071 - - .251 - .0030 -

.2 .885 1.015 .31 - .056 - .0070 - - .250 - .0030 -

.0 .950 1.085 .31 - .057 - .0070 - - .252 - 0030 -

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT HAND	 INTERCOOLER DUCT CABIN	 AIR	 DUCT

C
l

Vn

V 0

OH

q0 4 P

q 0 FVO CDi

A

q0 D P
qo - CDi

A 

q0 D P

q0
Q
FVo CDi

AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.38 - 0.107 - 0.0273 - - 0.021 - 0.0010 - - 0.073 - 0.0006 -

.715 .38 - .109 - .0273 - .021 - .0010 - - .076 - .0006 -

.825 .38 - .110 - .0273 - - .022 - .0010 - - .078 - .0006 -

c(u) ^A - 118 - .0270 - - .023 - .0010 - - .083 - .0006 -

- 149 - •0267 - - .041 - .0011 - - .103 - .0006 -

- 179 - .0264 - - .089 - 0010 - - .133 - .0006 -

O
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TABLE 24.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF 11 -SCALE
	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 3	 CONFIGURATION	 3.

COMPLETE MODEL

LOWER DUCT	 INLET

OIL-COOLER LEFT	 HARD	 ENGINE	 CHARGE-AIR	 DUCT

AIRPLANE
C

^
C

Di
C

CF
C

CP
^^
Vo

A

qo A P
qo

Q
-^-

CD
i

AH

qo OP

qo
Flo

CD i

C L INTERNAL TOTAL XTERNAL BAFFLE EXIT BAFFLE EXIT

3.010.415 0.535 0.45 - 0.104 - 0.0096 - - 0.543 - 0.0047 -

5.0 .595 .715 .44 - .100 - .0095 - - .543 - .0046 -

.2 .700 .825 .44 - .099 - .0094 - - .539 - .0046 -

7.0 .775 .900 .44 - .098 - .0093 - - .537 - .0046 -

.2 .885 1.015 .43 - .100 - .0092 - - .545 - .0045 -

.0 .950 1.085 .42 - 104 - 0091 - - .547
--t-
- 0044 -

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT HAND	 INTERCOOLER	 DUCT CABIN	 AIR	 DUCT

C

1

Vn

V o

A

qo D P

q o FVo CDi

A

qo A P

qo o CD

AH

qo A P

qo

Q

FVo CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.49 - 0.146 - 0.0331 - - 0.067 - 0.0035 - - 0.131 - 0.0009 -

.715 .50 - .147 - .0331 - - .062 - .0036 - - 144 - .0009 -

.825 .50 - 148 - .0332 - - .061 - .0036 - - 147 - .0009 -

.900 .50 - 145 - .0332 - - .061 - .0036 - - 151 - .0009 -

1.015 .49 - 166 - .0326 - - .068 - .0036 - - 141 - .0009 -

1.085 .48 - 190 - .0321 - - .083 - .0036 - - 141 - .0009 -

9
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TABLE c 5.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF ILu -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 4	 CONFIGURATION	 3.

COMPLETE MODEL
LOWER	 DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

I RPLANE
C 1 CD i

C
OF

C
'P V'Vo

,,N H

qo A P
q o

Q
-F7-.

CD i

Zs H

qo P̂P

qo

_L
FVo

CD i

a C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

3. 0 0.415 0.535 0.61 - 0.149 - 0.0134 - - 0.557 - 0.0060 -

5.0 .595 .715 .60 - .145 - .0132 - - .550 - .0060

6. 2 .700 .825 .59 - .141 - .0131 - - .544 - .0059 -

7.0 .775 .900 .59 - 14i - .0130 - - 540 - .0059 -

2 .885 1.015 .58 - 145 - .0128 - - .536 - .0058

9. 0 .950 1.085 .58 - 149 - .0127 - - .535 - .0058 -

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT HAND	 INTERCOOLER DUCT CABIN	 AIR	 DUCT

C

1
Vn

V o

A

qo 4 P
qo FVo CDi

A

qo D P

qo o CDi

A 

qo D P

qo

Q

FVo CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.64 - 0.199 - 0.0402 - - 0.119 - 0.0068 - - 0.216 - 0.0014 -

.715 .64 - .200 - .0402 - - 117 - .0068 - - .221 - .0014 -

.825 .6 - .200 - .0402 - - 118 - .0068 - - .221 - .0015 -

.900 .6 - .198 - .0403 - - 117 - .0068 - - .229 - .0015 -

1.015 .63 - .213 - .0395 - - 118 - .0068 - - .227 - .0015 -

1.085 .63 - Z36 - .0392 - - 125 - .0067 - - .237 - .0015 -

C^
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TABLE 26.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 -	 -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 J	 CONFIGURATION	 3.

COMPLETE MODEL
LOWER	 DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

A IRPLANE C

I

Cpi
CUF CAP

V n

Vo
a
qo AP

qo

Q

77,

CD.

4H

qo ^P

qo

_Q_
FVo

CD.
i

C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE

1

EXIT

3.0 0.415 0.535 0.89 - 0.174 - 0.0177 - - 0.667 - 0.0106 -

5.0 .595 .715 .87 - .175 - .0174 - - .656 - .0105

6. 2 .700 .825 .87 - .187 - .0171 - - .644 - .0106 -

7.0 .775 .900 .86 - .198 - .0169 - - .637 - .0106 -

.22 .885 1.015 .85 - .204 - .0166 - - .630 - .0104 -

0 .950 1.085 .84 - 217 - 0164 - - 622 - .0105 -

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT HAND	 INTERCOOLER DUCT CABIN	 AIR	 DUCT

C
I

V

Vo

 A

qo A P

q o

L

FVo CDi

A

qo D P

qo o CDi

pH

qo n P

qo FVo COi
4FFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.75 - 0.311 - 0.0473 - - 0.167 - 0.0084 - - 0.223 - 0.0014 -

.715 .75 - .310 - .0471 - - .167 - .0084 - - .221 - .0014 -

.825 .75 - .301 - .0475 - - .170 - .0084 - - .220 - .0015 -

.900 .75 - .310 - .0468 - - .171 - .0084 - - .226 - .0015 -

1.015 .75 - .316 - .0469 - - .171 - .0083 - - .225 - .0015 -

1.085 .74 - .331 - .0465 - - 1	 .174 1 1	 .0083 1	 - - .225 1	 - 1	 .0015 1	 -

7 J•
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TABLE 2	 '.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 Ila-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 E	 C04FIGURATION	 3.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

I R P L A N E
C i

CD
i

Cp
F

I	 Cp
P

Vl
V°

^H

qO 15P

q0

Q

-77.

CD.

I

QK

q° DP

q0
FV°

CD.

a
C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

• 0 0.415 0.535 0.17 - 0.062 - 0.0033 - - 0.278 - 0.0022 -

5.0 .595 .715 .I7 - .035 - .0033 .	 - - .211 - .0022 -

.2 .700 .825 .17 - .028 - .0032 - - .194 - .0022 -

7.0 .775 .900 .17 - .027 - .0032 - - 191 - •0022

8. 2 .885 1.015 .17 - .025 - .0032 - - 191 - .0022

9. 0 .950 1.085 .17 - 024 - 003'2 - - 189 - 0022 -

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

C

1

V

V°

 A
q0 AP

q O FVo CDi

A
q0 P

q0 ° CDi

A 
q0 n P

q0

^.

FVO CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.32 - 0.068 - 0.0214 - - 0.032 - 0.0026 - - - - 0 -

.715 .32 - .070 - .0213 - - .030 - .0027 - - - - 0

.825 .32 - .071 - .0213 - - 0027 - - - - 0 -

.900 .32 - .080 - .0212 - - 1.03- .0027 - - - -

.31 - .110 - .0208 - -

0

1.015 .0027 - - - - C

1.085 .31 - 139 - 0105 - - .00L7 - - - - -

C^

O
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CONFIDENTIAL
TABLE 28.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF LIu -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN 7	 CONFIGURATION	 3

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

AIRPLANE
C Z

Cp
i CD F

Cp
P

V^

V°
ZS
q° 0P

q°
Q

77,
CDi

ZNH
qo DP

q° FV°
CD.

C L INTERNAL TOTAL XTERNAL BAFFLE EXIT BAFFLE EXIT

0 0.415 0.535 0.90 0.174 0.0179 0.674 0.0108

5.0 .595 .715 .89 .180 .0176 .665 .0107

6. 2 .700 .825 .87 .192 .0173 .651 .0106-- ---

7.0 .775 .900 .86 .201 .0170 .647 .0106

8. 2 .885 1.015 .86 .205 .0169 .632 0106

9. 0 .950 1.085 .86 .219 .0166 .629 .0107

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER DUCTS CABIN	 AIR	 DUCT

C
t

Vn

V o
OH
qo A P

qo
F  o CD•

A
qo D P

qo

°

CD

pH
qO P

q ° FV o Op•

AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.84 0.287 0.0459 .185 0.237 0.0014

.715 .83 .286 .0457 .186 .236 .0014

.825 .83 .288 .0457 .187+E-.0162 .238 .0014

.900 .83 .286 .0455 .186 .245 .0014

1.015 .83 .291 .04x2 •188 . .255 .0014

1.085 .82 .301 .0449 •190 .0161 •249 .0014

Q

Pj

O
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TABLE	 = -.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	
11u

-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 e	 CONFIGURATION	 3.

COMPLETE MODEL

LOWER	 DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

A IRPLANE C

t
CD CDF	 I CD P

V

Vo
nkH

qo pP
qo

Q
^V'o

CD
i

4H

qo OP
qo

5-FVo CDi

a C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

3. 0 1 0.41, 0.535 0.0052 0.0463 0.0411 0.17 0.056 0.091 0.035 0.0033 0.0003 - 0.301 - 0.0021 0.0007

5.0 .595 .715 .0052 .0408 .0356 .17 .036 .059 .023 .0033 .0002 - .222 - .0022 .0005

6. 2 .700 .825 .0052 .0474 .0422 .17 .029 .050 .021 .0032 .0002 - .207 - .0022 .0005

7.0 .775 .900 .0053 .0582 .0529 .17 .028 .047 .019 .0032 .0002 - .203 - .0022 .0005

.885 1.015 .0057 .0735 .0678 .17 .027 .046 .019 .0032 .0002 - .200 - .0022 .0005

J

.2

 .950 1.085 .0062 .0909 .0847 .17 .027 .045 .018 .0032 .0001 - .199 - .0022 .0005

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT	 HAND	 INTERCOOLER DUCT CABIN	 AIR	 DUCT

C

t
Vn

yo
A

qo 4 P

qo
FV o CD•

A

qo D P

to

o
CD

i

6H

qo D P
q ° FV o Cp i

AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.28 0.071 0.233 0.162 0.0199 0.0048 0.020 0.050 0.030 0.0012 0.0001 - - - 0 -

.715 .28 .072 .229 .157 .0199 .0049 .020 .047 .027 .0012 .0001 - - - 0 -

.825 .28 .077 .230 .153 .0199 .0049 .020 .050 .030 .0013 .0001 - - - 0

.900 .28 .087 .236 .149 .0198 .0050 .023 .049 .026 .0013 .0001 - - - 0 -

1.015 .27 .116 .260 .144 .0195 .0054 .062 .077 .015 .0013 .0001 - - - 0 -

1.085 .27 .145 .284 .139 .0194 .0060 .098 .112 .014 .0013 .0001 - - - 0 -

C^

O

W
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TABLE 2-.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 -	 -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 CONFIGURATION	 3.

COMPLETE MODEL

LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

AIRPLANE
C

CD
i

Cp
F

Cp
P

V^
Vo

A

qo OP

qo

Q
- o CD 

i

n 

qo OP_
q o FV 0

CDi

CZ C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

3. 010.415 0.535 0.0126 0.0483 0.0357 0.32 0.074 0.167 0.093 0.0071 0.0012 - 0.268 - 0.0030 0.0009

5.0 .595 .715 .0124 .0522 .0398 .32 .051 .147 .096 .0071 .0011 - .260 - .0030 .0008

.2 .700 .825 .0125 .0500 .0375 .31 .046 .145 .099 .0070 .0011 - .260 - .0030 .0008

7.0 .775 .900 .0128 .0601 .0473 .31 .047 .143 .096 .0070 .0010 - .259 - .0030 .0008

8. 2 .88b 1.015 .0135 .0664 .0529 .31 .049 .139 .090 .0069 .0010 - .263 - .0030 .0008

9. 0 .950 1.085 .0142 1	 .0885 1	 .0743 .30 .051	 1 .143 .092 .0068 .0010 - .265 - 0029 .0008

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT	 HAND	 INTERCOOLER	 DUCT CABIN	 AIR	 DUCT

C

1

Vn

Vo

A
qo A P

q o FVo CDi

A
qo A P

qo o CDi

A 
qo D P

qo

Q

FVo CD 
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.35 0.098 0.400 0.302 0.0249 0.0112 0.015 0.028 0.013 0.0010 0.0000 - 0.068 - 0.0006 0.0000

.715 .3 .099 .400 .301 .0250 .0113 .015 .027 .012 .0010 .0000 - .072 - .0006 .0000

.825 .3 .098 .403 .305 .0250 .0114 .015 .028 .013 .0011 .0000 - .074 - .0006 .0000

.900 .3 .108 .415 .307 .0248 .0116 .016 .032 .016 .0011 .0000 - .083 - .0006 .0001

1.015 .3 .136 .443 .307 .0244 .0124 .033 .069 .036 .0011 .0001 - .III - .0006 .0001

1.085 .3 .164 .468 .304 .0240 .0130 .076 .115 .039 .0010 .0001 - .148 - .0006 .0001

C)

O
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TABLE	 3/.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	
1	
-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 10	 CONFIGURATION	 3

COMPLETE MODEL

LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE CHARGE-AIR	 DUCT

AIRPLANE
C 1 CDi CRF CR P nVo

q,
q o is P

o

^Q-

o

C D i qo
q 0o

V0
0

C D i

a C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

3 .0 10.41t, 0.535 0.0125 0.0475 0.0350 0.31 0.074 0.167 0.093 0.0068 0.0012 0.267 0.0030 0.0009

5.0 .595 .715 .0124 .0464 .0340 .31 .051 .147 .096 .0068 .0010 .255 .0030 .0008

2 .700 .825 .0125 .0501 .0376 .30 .046 .145 .099 .0067 .0010 .25b .0030 .0008

7. 0 .775 .900 .0127 .0620 .0493 .30 .047 .144 .097 .0067 .0010 .255 .0030 .0008

2 .885 1.015 .0135 .0721 .0586 .30 .049 .141 .092 .0066 .0010 .255 - .0029 .000$

r.0 .950 1.085 .0141 .0885 .0744 .30 .051 .140 .089 .0066 .0010 1	 .259 1	 .0029 .0008

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT	 HAND	 INTERCOOLER	 DUCT CABIN	 AIR	 DUCT

C
1

Vn

Vo

OH

q0 4 P

q o
FV 0 CD^

OH
qo A P

qo o
C Di

DH
qo D P

q0

Q
FV0 C Di

AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.35 0.098 0.400 0.302 0.0249 0.0112 0.015 0.028 0.013 0.0010 0.0000 0.068 0.0006 0.0000

.715 .35 .099 .400 .301 .0250 .0113 .015 .027 .012 .0010 .0000 .072 .0006 .0000__

.825 .35 .098 •403 .305 .0250 .0114 .015 • 028 .013 .0011 .0000 .074 .0006 .0000

.900 .35 .108 .415 .307 .0248 .0116 .016 .032 .016 .0011 .0000 .083 .0006 .0001

1.015 .34 -.136 .443 .307 .0244 .0124 .033 .069 .036 .0011 .0001 .III .0006 .0001

1.085 .34 .164 .4b8 .304 .0240 .0130 .076 .115 .039 .0010 .0001 .148 .0006 .0001-

Q
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TABLE	 32.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 Ilu-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 13	 CONFIGURATION	 3

COMPLETE MODEL

LOWER DUCT INLET

Vn

Vo

OIL-COOLER LEFT	 HAND	 ENGINE CHARGE-AIR DUCT

I R P L A N E
Cl

CD1
CDF

CDP
AH

qo AP

q o
Q

771

CD.

ZS H

qo ^P

qo

_Q_
FVo

CDi

Cl I
C L INTERMA TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

3. 0 1 0.415 0.535 0.0168 0.04b[ 0.0294 0.35 0.078 0.198 0.110 0.0072 0.0015 0.407 0.0040 0.0018

5.0 .595 .715 .0166 .0478 .0312 .35 .055 .194 .139 .0071 .0015 .405 .0040 .0018

6. 2 .700 .825 .0164 .0517 .0353 .34 .054 .183 .129 .0071 .0014 .403 .0039 .0018

7.0 .775 .900 .0166 .0540 .0374 .34 .054 .180 .126 .0071 .0013 .402 .0039 .0018

2 .885 1.015 .01 73 .0652 .0479 .34 .054 .178 .124 .0070 .0013 .406 .0039 .0018

.0 .950 1.085 .0180 .0832 .0652 .34 .058 .175 .117 OOb9 .0013 .415 .0038 .0018

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT	 HAND	 INTERCOOLER	 DUCT CABIN	 AIR	 DUCT

C

t

Vn

yo

A

qo A P

q o FVo CDi

OH

qo D P

qo o CD

pH

qo A P

qo

Q

FVo CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.42 0.083 0.455 0.372 0.0287 0.0150 0.024 0.070 0.046 0.0021 0.0002 0.103 0.0007 0.0001

.715 .4 .085 .456 .371 .0286 .0150 .022 .065 .043 .0021 .0001 .099 .0007 .0001

.825 .4' .08 .447 .362 .0291 .0149 .024 .065 .041 .0021 .0002 .099 .0007 .0001

.900 .4 .094 .453 .359 .0289 .0150 .024 .067 .043 .0022 .0002 .105 .0007 .0001

1.015 .4 .123 .476 .353 .0284 .0157 .040 .079 .039 .0022 .0002 .119 .0008 .0001

1.085 .4 .151 .496 .344 .0282 .0164 .08o .101 .016 .002'1 .0002 .131 .0008 .0001
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TABLE 33.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF1̂4 -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE:

RUN	 /4	 CONFIGURATION	 3.

COMPLETE MODEL

LOWER	 DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

A IRPLANE
C

1

C
Di CDF ODP

V^

Vo

^H

qo AP

0
Q

77.
CD.

1

H
qo ^P

qo FVo
CDI

EXIT

Q C L INTERNAL TOTAL EXTERNAL BAFFLELE BAFFLE
BAFFLE EXIT 

3. 0 1 0.415 0.535 0.0326 0.0658 0.0332 0.46 0.108 0.313 0.205 0.0099 0.0034 - 0.550 - 0.0047 0.0031

5 .715 .0326 .0585 .0259 .45 .103 .303 .200 .0098 .0032 - .553 - .0045 .0030

.825 .0324 .0576 .0252 .44 .098 .301 .203 .0097 .0032 - .547 - .0045 .0029

7.0
1..775

L9
.900 .0325 .0601 .0276 .44 .097 .292 .195 .0096 .0030 - .528 - .0046 .0029

5 1.015 .0327 .0731 .0404 .43 .095 .288 .193 .0095 .0030 - .555 - .0043 .0029

0 1.085 .0329 .0773 .0444 .43 .092 .287 .195 .0094 .0029 - 555 - 0043 .0029

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT	 HAND	 INTERCOOLER	 DUCT CABIN	 AIR	 DUCT

r

^ l

Vn

yo

DH

q Q P

qo

FV 
0

CD,

1

i^ H

q O P

qo -

0

CD
I

OH
qo a P

q 
°

Q
FV o CD•

I EX IT EX IT

U
AFFLE BAFFLE BAFOIE BAFFLE BAFFLE EXIT

0.535 0.5C 0.148 0.668 0.520 0.0337 0.0285 0.062 0.1591 0.097 0.0033 0.0006 - 0.133 - 0.0008 0.0001

.715 .5 .149 .670 .521 .0338 .0287 .060 .157 .097 .0034 .0006 - .135 - .0009 .0001

.825 .5 .148 .668 .520 .0337 .0285 .060 .155 .095 .0034 .0005 - .142 - .0009 .0001

.900 .5 .158 .669 .511 .0339 .0287 .060 .157 .097 .0034 .0006 - .148 - .0009 .0001

1.015 .5 .173 .680 .507 .0334 .0290 .068 .165 .097 .0034 .0006 - .135 - .0009 .0001

1.085 .4 .198 .696 .498 .0326 .0293 .084 .174 .090 .0034 .0006 - .139 -

NATIONAI

.0009

ADVISORY

.0001
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TABLE 34.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF1̂4 -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE:

RUN	 /5	 CONFIGURATION	 3.

COMPLETE MODEL
LOWER	 DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

A IRPLANE
C i

CD.I
Cp 

F
Cp 

P Vo

V n
pH

q A P

qa
Q
FV0

CD
I

4H

q0 A

qo

^

0

Cp i
EX I T

Q
C L INTERNAL TOTAL EXTERNAL NO

BAFFLE BAFFLE
BAFFLE EXIT

3. 0 1 0.415 0.535 0.0326 0.0667 0.0341 0.45 0.102 0.325 0.223 0.0094 0.0034 - 0.563 - 0.0049 0.0033

5.0 .595 .715 .0325 .0596 .0271 .44 .093 .311 .218 .0093 .0032 - .547 - .0049 .0032

b. 2 .700 .825 .0323 .0640 .0316 .44 .093 .308 .215 .0093 .0032 - .537 - .0049 .0031

7. 0 .775 .900 .0325 .0621 .0296 .44 .091 .302 .211 .0092 .0030 - .538 - .0048 .0031

P. 2 .885 1.015 .0327 .0658 .0331 .43 .088 .297 .209 .0090 .0029 - .537 - .0047 .0030

0 .950 1.085 .0329 .0755 .0426 .43 .085 .299 .214 .0089 .0029 - .535 - .0047 .0030

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT	 HAND	 INTERCOOLER	 DUCT CABIN	 AIR	 DUCT

C L
Vn
-

V

^LH

q0
P

qo FVo CDi

L

q
DoP

CDi

OH

q 
0

qa FVo CD 
EXIT

NO
BAFFLE BAFFLE

NoEXIT

BAFFLE BAFFLE BAFFLE EXIT

0.535 0.5C 0.148 0.668 0.520 0.0337 0.0286 0.062 0.159 0.097 0.0033 0.0006 - 0.13 - 0.0008 0.0001

.715 .5 .149 .670 .521 .0338 .0286 .060 .157 .097 .0034 .0006 - .13 - .0009 .0001

.825 .5 .148 .668 .520 .0337 .0285 .060 .155 .095 .0034 .0005 - .14 - .0009 .0001

.900 .5 .158 .669 .511 .0339 .0287 .060 .157 .097 .0034 .0006 - .14 - .0009 .0001

1.015 .5 .173 .680 .507 .0334 .0290 .068 .165 .097 .0034 .0006 - .13 - .0009 .0001

1.085 .4 .198 .696 .498 .0326 .0293 .084 .174 .090 .0034 .0006 - .13 - .0009 .0001

Q

O

r
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TABLE	 3S.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 114-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 17	 CONFIGURATION	 3.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

A IRPLANE C

i

CD CD CD
 CBP Vn0-

q0

AP
qo ^yo

C
Di

O H

°

OP

qo F ô

C iD 
^

 EXIT

CI
C L INTERNAL TOTAL EXTERNAL BAFFLE BAFFLE

BAFFLE EXIT

3. 0 1 0.415 0.535 0.033 7 0.0728 0.0391 0.54 0.132 0.424 0.292 0.0118 0.0057 - 0.568 - 0.0055 0.0038

5.0 .595 .715 .0336 .0640 .0304 .54 .122 .411 .289 .0116 .0054 - .558 - .0055 .0037

.2 .700 .825 .0346 .0654 .0308 .53 .125 .408 .280 .0115 .0053 - .555 - .0054 .0036

7.0 .775 .900 .0336 .0685 .0349 .53 .120 .401 .281 .0114 .0053 - .551 - .0054 .0036

8. 2 .885 1.015 .0341 .0737 .0396 .52 .121 .395 .274 .0113 .0050 - .546 - .0053 .0035

9. 0 .950 1.085 .0347 .0909 .0562 .52 .123 .397 .274 .0112 .0050 - .543 - .0053 .0035

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT	 HAND	 INTERCOOLER	 DUCT CABIN	 AIR	 DUCT

Cl

V ^

Vo

6H

E X I T
Ao

-^ CD 
1

L

46
CD 1

pH

qo
^o

F^ CD 1E X I T

No
BAFFLE BAFFLE

FF
BA FFLE BAFFLE BAFFLE EXIT

0.535 .47 0.126 0.684 0.558 0.0304 0.0266 0.075 0.269 0.194 0.0043 0.0012 - 0.169 - 0.0011 0.0002

.715 .47 .126 .685 .559 .0304 .0267 .074 .267 .193 .0043 .0012 - .169 - .0011 .0002

•825 .47 .127 .688 .561 .0304 .0269 .075 .269 .194 .0044 .0013 - .167 - .0011 .0002

.900 .47 .136 .694 .558 .0299 .0267 .075 .272 .197 .0044 .0013 - .167 - .0012 .0002

1.015 .47 .153 .710 .557 .0298 .0275 .077 .278 .201 .0044 .0013 - .163 - .0012 .0002

1.085 .46 .182 r.729 .547 .0294 .0281 .088 .292 .204 .0045 .0014 - 165 - 0012 .0002

C)
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TABLE 36.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF 114 -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE:

RUN	 18	 CONFIGURATION	 3

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

I R P L A N E C

1
Cpi EBF CBP Vn0 q0 AP

77
4

77.
C D 

i

q,

o
^P

qo
-S-
FVo

C
p i

EXIT

Q C L INTERNAL TOTAL EXTERNAL NO
BAFFLE BAFFLE

BAFFLE EXIT

3. 0 0.415 0.535 0.0462 0.0689 0.0227 0.60 0.093 0.509 0.416 0.0137 0.0082 - 0.625 - 0.0054 0.0042

5.0 .595 .715 .0454 .0664 .0210 .59 .091 .493 .402 .0135 .0078 - .608

2 .700 .825 .0470 .0632 .0162 .59 .089 .490 .401 .0134 .0077 - .613

0 .775 .900 .0461 .0697 .0236 .58 .089 .482 .393 .0131 .0073 - .608

K

g0014OO4O

2 .885 1.015 .0463 .0716 .0253 .57 .097 .479 .382 .0130 .0072 - .602

0 .950 1.085 .0457 .0753 .0296 .57 .102 .484 .382 .0129 .0073 - 602

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT	 HAND	 INTERCOOLER	 DUCT CABIN	 AIR	 DUCT

C
1

Vn

V 
0

A
q 0 Ap

CIO
CDi

^H
q OP

CIO o CDi

6 
q 0 OP

qo FVo Cpi
4FFLE EXIT

NCEXIT

BAFFLE BAFFLE BAFFLE EXIT

0.535 0.57 0.159 0.730 0.571 0.0355 0.0341 0.132 0.480 0.348 0.0065 0.0036 - 0.153 - 0.0014 0.0002

.715 .58 .158 .720 .562 .0358 .0337 .132 .486 .354 .0066 .0037 - .160 - .0014 .0002

.825 .60 .160 .724 .564 .0371 .0352 .133 .500 .367 .0067 .0039 - .178 - .0015 .0003

.900 .59 .161 .723 .562 .0365 .0345 .137 .508 .371 .0068 .0040 - .174 - .0015 .0003

1.015 .59 .179 .730 .551 .0361 .0347 .144 .513 .369 .0068 .0041 - .181 - .0015

1.085 .56 .197 .741 .544 1	 .0346 .0340 .151 .526 .375 .0067 .0042 - .196 - .0015 .0003

0
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TABLE	 37.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF IIu -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 I8a	 CONFIGURATION	 3

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE CHARGE-AIR	 DUCT

AIRPLANE
C 1

C
D i

C
DF

c
DP

^^
Vo

OH
qo A P

qo
Q

770

CD i

AH

qo P

qo FVo
CD 1

C L INTERNAL TOTAL EXTERNAL BAFFLE EXIT BAFFLE EXIT

0 0.415 0.535 0 . 0452 0.0638 0.0186 0.58 0.516 0.0138 0.0084 0.677 0.0048 0.0042

5.0 .595 .715 .0447 .0612 .0165 .57 .500 .0136 .0080 .675 .0047 .0040

6. 2 .700 .825 .0448 .0683 .0235 .57 495 .0135 .0078 .671 .0047 .0040--

7.0 .775 .900 .0446 .0749 .0303 .56 .492 .0133 .0077 .664 .0047 .0039

8. 2 .885 1.015 .0452 .0816 .0364 .56 .488 .0132 .0075 .660 .0046 .0038

0 .950 1.085 .0444 .0904 .0460 .55 .483 .0131 .0074 .656 .0046 .0038

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT LEFT	 HAND	 INTERCOOLER	 DUCT CABIN	 AIR	 DUCT

C

t
Vn

Vo
AH

qo p P
q o

L
FVo CDI

AH

qo D P
qo

Q

o CD1

6H
qo P

qo FVo CDi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 0.57 0.715 0.0351 0.0326 0.479 0.0068 0.0038 0.150 0.0014 0.0002

.715 .57 0 .712 .0352 .0325 .491 .0069 .0040 .154 .0014 .0002

.825 .58
cc

N  .710 .0356 .0326 a .502 .0070 .0041 .154 .0015 .0002

.900 .58 .710 .0353 .0325 .506 .0070 .0042 .154 .0015 .0002

1.015 .59 .712 .0360 .0333 = .510 .0070 .0042 .161 .0015 .0003

1.085 .57 .716 .0349 .0315 .514 .0070 .0043 .168 .0015 1	 .0003
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TABLE	 38.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 II4-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE:

RUN	 19	 CONFIGURATION	 3

COMPLETE MODEL

LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

A IRPLANE C

1
CDi

CDF CDP

Vn

Vo

OH

q zsP
qa

Q
FVo

CD. ^o AP
qo

-^-FVo CDiEX IT

Q C L INTERNAL TOTAL XTERNAL N0
BAFFLE BAFFLE

BAFFLE EXIT

3.0 1 0.415 0.535 0.0449 0.0654 0.0205 0.59 0.126 0.523 0.397 0.0137 0.0085 - 0.633 - 0.0052 0.0041

5.0 .595 .715 .0446 .0707 .0261 .59 .122 .507 .385 .0135 .0080 - .621 - .0052 .0040

.2 .700 .825 .0438 .0629 .0191 .58 .121 .500 .379 .0134 .0078 - .616 - .0051 .0039

7.0 .775 .900 .0439 .0719 .0280 .58 .125 .493 .368 .0133 .0076 - .615 - .0051 .0038

.2 .885 1.015 .0443 .0853 .0410 .56 .134 .492 .358 .0130 .0075 - .609 .0050 .0038

.0 .950 1.085 .0444 .0917 .0473 .56 .138 .491 .353 .0129 .0074 - .610 - .0050 .0038

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

C l
V,
V 

0

OHq 
0

q0

FVo CD i
^H

Qo

F4^

CD i
OH
qo

^o
FQ CD iXq 1 T

AFFLE EXIT
No

BAFFLE BAFFLE BAFFLE EXIT

0.535 0.64 0.159 0.695 0.536 0.0378 0.0338 0.088 0.276 0.188 0.0093 0.0028 - 0.201 - 0.0014 0.0003

.715 .63 .159 .698 .539 .0371 .0334 .090 .280 .190 .0094 .0028 - .202 - .0014 .0003

.825 .62 .161 .698 .537 .0364 .0328 .091 .286 .195 .0094 .0029 - .205 - .0014 .0003

.900 .63 .163 .695 .532 .0369 .0330 .090 .287 .197 .0095 .0030 - .207 - .0014 .0003

1.015 .63 .182 .700 .518 .0370 .0334 .094 .292 .198 .0096 .0030 - .209 - .0014 .0003

1.085 .63 .203 .710 .507 1	 .0364 .0335 .100 .297 .197 .0096 .0031 - .214 - .0015 .0003

C^

Z
O
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TABLE	 39.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF Ilu
-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 20	 CONFIGURATION	 3

COMPLETE MODEL

LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

AIRPLANE C

1

CDi
CDF CD

V̂

V o

^H'n,

qo AP

qo

Q
77

Cp.

^H

To
AP

qo
FVo

CD i 

C L INTERNAL TOTAL XTERHAL BAFFLE EXIT BAFFLE EXIT

3.010.41b 0.535 0.0393 0.0777 0.0384 0. 62 0.118 0.5381 0.420 0.0140	 10.0090 0.592 0.0057 0.0041

5.0 .595 .715 .0398 .0774 .0376 .61 .116 .523 .407 .0138 .0088 .582 .0056 .0039

.2 .700 .825 .0402 .0763 .0351 .60 .114 ,515 .401 .0137 ,0083 .573 .0055 .0038

7.0 .775 .900 .0405 .0795 .0390 .60 .112 .508 .396 .0136 .0081 .569 .0055 .0038

.2 .885 1.015 0412 .0896 .0484 .59 .129 .506 .377 .0134 .0080 .564 .0055 .0038

.0 .950 1.085 .0419 .0949 .0530 .59 .136 .506 .370 .0132 .0079 .560 .0055 .0037

UPPER DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

C

1

Vn

V o

A

qo A P

qo

FV 

o

CD

i

A

qo A P

qo

o

CD

AH

qo A P

qo FVo Cpi
AFFLE EXIT BAFFLE EXIT BAFFLE EXIT

0.535 .58 0.088 0.363 0.275 0.0265 0.0107 0.173 0.835 0.662 0.0162 0.0194 0.171 0.0014 0.0002

.715 .59 .091 .367 .276 .0265 .0108 .172 .844 .672 .0166 .0202 .171 .0014 .0003

.825 .59 .096 .374 .278 .0264 .0110 .172 .852 .680 .0167 .0206 .171 .0014 .0003

.900 .59 .101 1	 377 .276 .0263 .0111 .170 .859 .689 168 .0211 .172 .0014 .0003

1.015 .59 .122 .392 .270 .0260 .0115 .172 .862 .690

L.O

.0215 .174 .0014 .0003

1.085 .58 .137 .399 .262 .0259 .0117 .177 .877 .700 .0221 .174 .0014 .0003

C^
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TABLE 40.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 -L-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 21	 CONFIGURATION	 3.

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER LEFT	 HAND	 ENGINE	 CHARGE-AIR	 DUCT

A IRPLANE
C

i
CDi CDF CDP Vn

o
^0 zsP

qo
Q
Vo

CDi

^H

qo
DP
qo

J_
FVo

CDi
EXIT

Q C L INTERNAL TOTAL EXTERNAL ND
BAFFLE BAFFLE

BAFFLE EXIT

3. 0 0.415 0.535 0.0394 0.0767 0.0373 0.32 0.075 0.187 0.112 0.0071 0.0014 - 0.323 - 0.0031 0.0011

5.0 .595 .715 .0396 .0744 .0348 .32 .066 .177 .III .0071 .0013 - .310 - .0031 .0010

6. 2 .700 .825 .0401 .0718 .0317 .32 .061 .173 .112 .0070 .0013 - .308 - .0031 .0010

7.0 .775 .900 .0404 .0767 .0363 .32 .060 .172 .112 .0070 .0013 - .307 - .0031 .0010

8. 2 .885 1.015 .0415 .0830 .0415 .31 .059 .169 .110 .0069 .0012 - .308 - .0030 .0010

9. 0 .950 1.085 .0425 .0937 .0512 .31 .058 .172 .114 .0068 .0012 - .312 - .0030 .0010

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER DUCTS CABIN	 AIR	 DUCT

C l

V,

-

V0

off
q o

- P

0
FY 0 CD'

I

^H
q

^o

0

CD

I

pH

qo P̂

0

FQ

0

CD

I

E X I T X I T
No

BAFFLE BAFFLE
No

BAFFLE BAFFLE BAFFLE EXIT

0.535 0.64 0.133 0.514 0.381 0.0317 0.0192 0.152 0.826 0.674 0.0159 0.0188 - 0.16 - 0.0006 0.0001

715 .6 .134 .513 .379 .0317 .0191 .154 .831 .677 .0161 .0192 - 15 - 0006 .0001

.825 .6 .133 .516 .383 .0316 .0192 .158 .838 .680 .0162 .0195 - .153 - .0006 .0001

900 .6 .143 .518 .375 .0316 .0193 .158 .842 .68 .0162 .0197 - .154 - .0006 .0001

1.015 .6 .161 .532 .371 .0313 .0197 .162 .854 .692 .0165 .0205 - .15 - .0006 .0001

1.085 .6 .189 .545 .356 .0310 .0202 .174 .864 .69 .0165 .0210 - 15 - .0007 .0001
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TABLE 4-/.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 !	 -SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE:

RUN	 22	 CONFIGURATION	 3

COMPLETE MODEL
LOWER	 DUCT	 INLET

OIL-COOLER ENGINE CHARGE-AIR	 DUCTS

IRP LAN E
C i

CD
i

Cp
F

Cp
P

V,

Vo
GH

o OP
qo

Q
FVo

CD
^H
qo DP

qo FVo
CD 

iEXIT

Q C L INTERNAL TOTAL EXTERNAL No
BAFFLE BAFFLE

BAFFLE EXIT

3. 0 0.415 0.535 0.0222 0.0482 0.0260

J.55

0.118 0.332 0.214 0.0096 0.0035 - 0.598 - 0.0081 0.0059

5.0 .595 .715 .0222 .0440 .0219 .115 .325 .210 .0095 .0034 - .589 - .0080 .0058

6. 2 .700 .825 .0219 .0454 .0235 .54 .115 .319 .204 .0094 .0033 - .580 - .0079 .0055

7.0 .775 .900 .0219 .0496 .0277 .54 .117 .317 .200 .0093 .0032 - .586 - .0079 .0056

8. 2 .885 1.015 .0219 .0534 .0315 .53 .125 .322 .197 .0091 .0032 - .580 - .0078 .0055

9. 0 .950 1.085 .0224 .0656 .0432 .53 .132 .326 .194 .0090 .0032 - 577 - 0078 .0055

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER DUCTS CABIN	 AIR	 DUCT

C

1

V^

Vo

OH

qo A P

q o FVo CDi

z^ H

q O P

qa o CDi

n 
qo D P

qo FVo CDi
4FFLE EXIT

NoX1T

BAFFLE BAFFLE BAFFLE EXIT

0.535 0.47 0.102 0.517 0.415 0.0294 0.0180 0.050 0.109 0.059 0.0053 0.0006 -

-

0.097 - 0.0006 0.0001

.715 .47 .102 .519 .417 .0294 .0181 .053 .III .058 .0054 .0006 .094 - 0006 .0001

.825 .47 .103 .516 .413 .0293 .0179 .053 .114 .061 .0054 .0006 - .093 - .0006 .0001

.900 .47 .107 .515 .408 .0294 .0179 .054 .114 .060 .0054 .0006 - .095 - .0006 .0001

1.015 .46 .131 .521 .390 .0290 .0179 .058 .116 .058 .0055 .0007 - .106 - .0006 .0001

1.085 .46 .167 .534 .367 .0288 .0183 .075 .128 .053 .0055 .0007 - .107 - .0006 .0001

C^

O

N
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TABLE 4Z.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 II4-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 G q	 CONFIGURATION	 3.

COMPLETE MODEL
LOWER	 DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

A IRPLANE C

1

CD i
CDF SDP Vn

°

0°
zsP

qo
Q
FV°

OH

CD1 qo DP

q°
^
FV°

CDI
EXIT

Q C L INTERNAL TOTAL EXTERNAL
gAFOLE BAFFLE

BAFFLE EXIT

3- 0 1 0.415 0.535 0.07 5 10.1073 0.0320 0.86 0.175 0.835 0.660 0.0179 0.0212 - 0.696 - 0.0095 0.0085

5.0 .595 .715 .0754 - - .85 .177 .828 .651 .0175 .0206 - .684 - .0096 .0084

6. 2 .700 .825 .0748 .1073 .0325 .8 .187 .822 .635 .0172 .0199 - .669 - .0096 .0082

7.0 .775 .900 .0745 .1082 .0337 .83 .198 .817 .619 .0170 .0194 - .662 - .0096 .0080

8. 2 .885 1.015 .0744 - - .82 .204 .810 .606 .0166 .0188 - .654 - .0096 .0079

P- 1 1
.950 1.085 .0751 1	 .1228 1	 .0475 1	 .81 .217 •808 .591 .0164 .0185 - 648 - 0096 .0078

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER	 DUCTS CABIN	 AIR	 DUCT

r

^l Vn
Vo

A
qo

AP

q0 FV°
CD

1

LH

q AP

q0 °
C

DI

pH
q° DP

q o
Q
FV° C

DI

FX IT EXIT

NO
BAFFLE BAFFLE

NO
BAFFLE BAFFLE BAFFLE EXIT

0.535 0.81 0.237 0.700 0.463 0.0438 0.0395 0.158 0.686 0.528 0.0162 0.0143 - 0.238 - 0.0014 0.0004

.715 .82 .238 .700 .462 .0439 .0396 .162 .697 .535 .0165 .0148 - .238 - .0015 .0004

.825 .82 .240 .697 .457 .0440 .0395 .165 .704 .539 .0166 .0151 - .237 - .0015 .0004

.900 .82 .245 .698 .453 .0439 .0395 .166 .706 .540 .0166 .0152 - .244 - .0015 .0004

1.015 .81 .255 .704 .449 .0435 .0396 .168 .716 .548 .0167 .0157 - .243 - .0015 .0004

1.085 .82 .279 .709 .430 .0434 .0399 .179 .732 .553 .0170 .0163 - .242 - .0015 .0004
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TABLE 43.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF	 -!--SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 2 5 	 CONFIGURATION	 3.

COMPLETE MODEL

LOWER	 DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

A IRPLANE
C
i

CD CO
F

CO
P

yn

V°

Z°H

'L P
qo

Q
yo

CD.

^H

q° ^P

q0 FV°
CD.

EXIT

Q C L INTERNAL TOTAL EXTERNAL BaNOLE BAFFLE
B=LEXIT

^.O 0.415 0.535 0.0608 0.0881 0.0273 0.90 0.175 0.325 0.150 0.0187 0.0067 - 0.715 - 0.0099 0.0092

D.0 .595 .715 .0613 .0879 .0266 .89 .179 .323 .144 .0184 .0065 - .704 - .0099 .0090

.2 .700 .825 .0615 .0849 .0234 .193 .330 .137 .0180 .0065 - .698 - .0097 .0088

7.0 .775 .900 .0616 .0886 .0270

[.85

.208 .333 .125 .0177 .0065 - .684 - .0099 .0087

2 .885 1.015 .0621 .0922 .0301 .216 .337 .121 .0173 .0064 - .671 - .0099 .0084

9. 0 .950 1.085 .0630 1	 .0992 .0362 .84 .229 .342 .113 .0170 .0064 - .664 - 0099 .0083

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER DUCTS CABIN	 AIR	 DUCT

Cl

Vn

V °

A

q °
AP
q0

^
FV° CDi

n^ H

q OP
CIO

^
° CDi

n 

q ° DP
q° FFV CDiEXIT XITNo

NO
BAFFLE BAFFLE BAFFLE BAFFLE BAFFLE EXIT

0.535 0.81 0.237 0.700 0.463 0.0438 0.0395 0.158 0.686 0.528 0.0162 0.0143 - 0.238 - 0.0014 0.0004

.715 .82 .238 .700 .462 .0439 .0396 .162 .697 .535 .0165 .0148 - .238 - .0015 .0004

.825 .82 .240 .697 .457 .0440 .0395 .165 :704 .539 .0166 .0151 - .237 - .0015 .0004

.900 .82 .245 .698 .453 .0439 .0395 .166 .706 .540 .0166 .0152 - .244 - .0015 .0004

1.015 .81 .255 .704 .449 .0435 .0396 .168 .716 .548 .0167 .0157 - .243 - .0015 .0004

1.085 .82 .279 .709 .430 .0434 .0399 .179 .732 .553 .0170 .0163 - .242 - .0015 .0004
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TABLE	 44.-	 RESULTS	 OF	 COOLING	 AND	 DRAG	 TESTS	 OF
1 l 4

-SCALE	 MODEL	 OF	 XB-36	 INBOARD	 NACELLE;

RUN	 26	 CONFIGURATION	 3

COMPLETE MODEL
LOWER DUCT	 INLET

OIL-COOLER ENGINE	 CHARGE-AIR	 DUCTS

A IRPLANE C

2
CDi

CpF
CCP

V n

VO

A

q0 A

q,
 Q

FVO
Cp

4 H

q0 OP

qO FVO
CDi

EXIT

a C L INTERNAL TOTAL EXTERNAL
BaF^LE BAFFLE

BAFFLE EXIT

3. 0 1 0.415 0.535 0.0486 0.0795 0.0309 0.94 - 0.158 - 0.0203 0.0034 - 0.674 - 0.0097 0.0083

5.0 .595 .715 .0491 .0813 .0322 .93 - .159 - .0200 .0033 - .658 - .0097 .0081

.2 .700 .825 .0495 .0823 .0328 .92 - .171 - .0196 .0035 - .644 - .0098 .0079

7.0 .775	 1 .900 .0499 .0823 .0324 .91 - .177 - .0194 .0036 - .637 - .0098 .0078

.2 .885 1.015 .0509 .0806 .0297 .90 - .195 - .0189 .0039 - .623 - .0099 .0076

.0 .950 1.085 .0521 1	 .0848 1	 .0327 .88 1 .220	 1 0183 1	 .0043	 1 - 1 .620 - .0098 .0075

UPPER	 DUCT	 INLET

ENGINE	 AIR	 DUCT INTERCOOLER DUCTS CABIN	 AIR	 DUCT

C

t

Vn

V O

AH

q o DPqo
FVo

CDi

LH
q DP

qO

Q

O
CDi

A 
q

o
^P

qO

Q

FVO CDi
EXIT

BAFFLE EXIT BAFFLE BAFFLE BAFFLE EXIT

0.535 1.19 0.435 - 0.0618 0.0307 - 0.407 - 0.0247 .0114 - 0.721 - 0.0034 0.0032

.715 1.19 - .435 - .0618 .0307 - .414 - .0249 .0117 - .745 - .0035 .0034

.825 1.19 - .436 - .0615 .0306 - .415 - .0251 .0118 - .760 - .0036 .0036

.900 1.19 - .438 - .0612 .0307 - .417 - .0252 .0119 - .770 - .0036 .0037

1.015 1.18 - .447 - .0606 .0310 - .421 - .0253 .0121 - .787 -

H.0037

0039

1.085 1.18 - .455 - .0601 .0314 - .424 - .0255 .0123 - 806 - 0041

C)

O

F3
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NACA RM No. L6J11	 CONFIDEPTIAL

FIGURE I,EG.ENDS

Figure l.- General arrangement of flap; airfoil and flap .ordinates
for 1/14-scale model of XB-36 inborad nacelle.

Figure 2.— Rear view of nacelle showing annular exhaust slot,
spinner, separating plate, and flap nacelle gap.. 1/14-sGele model
of XB-36 inboard nacelle.

Figure 3.- Views of configuration A; 1/14-scale model of XB -36
inboard nacelle.

Figure 4.. Modification of configuration A; 1/14-scale mo=del of
XD-36 inboard nacelle.

Figure 5.- Views of configuration B; 1/14-scale model of XB-36
inboard nacelle.

Figure 6.- Modifications of configuration D; 1/14-scale model of.
XB-36 inboard nacelle.

Figure 7.- Views of configuration C; 1/14-scale model of XB -36
inboard nacelle.

Figure S.- General arrangement of 1/14-scale model of the XB-36
inboard nacelle with scoop air inlet at 0.55c.

Figure 9•- Profile and ordinates of first and. second drooped nose
forms; center line of 1/14-scale model of XB-36 inboard nacelle.

Figure 10.- 1/14-scale model of the XI3 -36 inboard nacelle;
configuration 2.

(a) Front view showing air inlets.

Figure 10.- Continued.

(b) Front view showing duct arrangement at rear spar.

Figure 10.- Continued.

(c) Rear top view showing air exits.

Figure 10.- Concluded.

(d) Rear bottom view showing air exits.
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FIGURE LEGENDS - Continued

Figure 11.- General arrangement of 1/14-scale model of the XB-36
inboard nacelle with leading-edge air inlets.

Figure 12.- 114-scale model of the XB -36 inboard nacelle;_
configuration 3,

(a)Front view

Figure 12.- Continued.

(b) Three-quarter front view of lower surface. (Model inverted.)

Figure 12.- Concluded.

(c) Three-quarter front view.

Figure 13.- 114-scale model of the XB -36 inboard nacelle sealed for
the no-flow condition; configuration V.

(a) Three-quarter front view.

Figure 13.- Continued.

(b) Rear top view.

Figure 13.- Concluded.

(c) Rear bottom view.

Figure 14.- 1j14-scale model of the XB -36 inboard nacelle with flaps
deflected 38.50 ; configuration 3.

(a) Three-quarter front view of lower surface. (Model inverted.)

Figure 14.- Concluded.

(b) Rear view

Figure 15.- Spanwise variation of section drag coefficient obtained
from wake survey of 114-scale model of XB -36 inboard nacelle.
Configuration 3, run 22, c Z = 0 .535, R 1 2.5 x 100 . LTT test 351.
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FIGURE LEGENDS - Continued

Figure 16.- Lift characteristics of the 1/14-scale model of the
XB-36 inboard nacelle. Configuration 3; pressure drops and
flow coefficients set for the cruise condition at 10,000 feet;
R = 2.5 x 106 . LTT tes t 351.

Figure 17.- Drag characteristics of 1/14-scale model of the
XB-36 inboard nacelle (exclusive of engine charge air) based on
model nacelle frontal area. Configuration 1; high-speed
condition at 30,000 feet; R 2.5 X 10	 LTT test 329.

Figure 18.- Variation of total pressure defect at the cooling-air
duct exits with flow coefficient for the 1/14-scale model of the
XB-36 inboar nacelle. Configuration 3; runs 1 to 7; no baffles;
R =2.5xlog . LTT test 351.

Figure 19.- Drag characteristics of 1/14-scale model of XB -36
inboard nacelle (exclusive of engine charge air) based on model
nacelle frontal area. High speed condition at 30,000 feet;
R = 2.5 x 106 . LTT tests 329, 331, and 351.

Figure 20.- Drag characteristics of 1/14-scale model of the XB -36
inboard nacelle (exclusive of engine charge air) based on model
nacelle frontal area. Maximum flow condition; R = 2.5 x 106.
LTT tests 329, 331, and 351.

Figure 21.- Drag characteristics of 1/14-scale model.of the XB -36
inboard nacelle (exclusive of engine charge air) based on model
nacelle frontal area. Configuration_ 2; R = 2.5 x 106.
LTT test 331.

Figure 22.- Effects on nacelle drag of normal and spanwise sliding
doors on the left hand intercooler cooling air duct exits;
1/14-scale model of XB-36 inboard nacelle. Configuration 2; low
nacelle air flow; R = 2.5 x 106 . LTT test 331.

Figure 23.- Effect on nacelle crag due to closing in varying
combinations, the exits of the intercooler and engine charge-
air ducts; i/14-scale model of the XB-36 inboard nacelle.
R = 2.5 x 106 ; LTT test 331.

Figure 24.- Effect on nacelle drag of increased flow through the
intercooler ducts; 1/14-scale model of the XB-36 inboard nacelle.
Configuration 3; R 2.5 x 106 . LTT test 351.
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FIGURE LEGENDS - Continued

Figure 25.- Drag comparison of configurations 2 and 3; 1/14-scale
model of the XB -36 inboard nacelle. Cruise condition at
varying altitudes, R = 2.5 x 10 .

(a) 10,000 feet.

Figure 25.- Continued.

(b) 20,000 feet.

Figure 25.- Continued.

(c) 30,000 feet.

Figure 25.- Continued.

(d) 35,000 feet.

Figure 25.- Concluded.

(e) 40 1 000 feet.

Figure 26.- Comparison of drag effects of configurations 2 and 3
with different types of doors on the oil-cooler and intercooler
cooling-air duct exits; climb condition at 40,000 feet.
R = 2.5 x 10 6 ; LTT tests 331 and 351.

Figure 27.- Variation of external nacelle drag with flow coefficient
for cruise and climb with different types of doors on the oil-
cooler and intercooler cooling-air duct exits. R 1 2.5 x 106.

Figure 28.- Average total pressure defect at several chordwise
positions within the engine air duct; 114-scale model of the XB -36
inboard nacelle. Configuration 3; R A 2.5 x 106; LTT test 351.

(a)High-spend condition at 30,000 feet; run 22.

Figure 2Q.- Concluded.

(b) Climb condition at 40,000 feet; run 24.

Figure 29.- Effects on nacelle drag of no and partial flow through
ducting system of 1/14-scale oodn1 of the XB-36 inboard nacelle;
configuration 2; R 1 2.5 x 10 . LTT test 331.
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FIGURE LEGM?DS - Concluded

Figure 30.- Drag characteristics of 1/14-scale model of the XB -36
inboard nacelle with all air inlets and exits sealed and faired.
Configuration 3; R = 2.5 x 10 6; LTT test 351.

Figure 31.- Drag scale effect of 1/14-scale model of the XB-36
inboard nacelle. Configuration 3; cruise condition at 40,000 feet.
TDT test 723.
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Figure 1.- General arrangement of flap; airfoil and flap ordinates for 1/14-scale model
of XB-36 inboard nacelle.
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Figure 2. - Rear view of nacelle showing annular exhaust slot, spinner,
separating plate, and flap nacelle gap. 1/14-scale model of XB-36
inboard nacelle,	 c
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(a) Top three- quarter view.	 (b) Bottom three-quarter view.

1 i nch thick lip
8

(c) Center line section
through ducts.

Figure 3.- Views of configuration A; 1/14-scale model of XB -36 inboard nacelle.
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(b) Medium bottom fairing.(a) Short bottom fairing.

Sharp 1

•	 ••• ••••	 •	 ••••

••• ••	 •	 •••	 •

CONFIDENTIAL

(c) Long bottom fairing.	 (d) Long top fairing.

Figure 4-- Modification of configuration A; 1/14.-scale model of XB-36 inboard nacelle.
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(a) Top three-quarter view.
	 (b) Bottom three-quarter view.

Sharp lip

(c) Center line section
through ducts.

Figure 5.- Views of configuration B; 1/1L-scale model of XB-36 inboard nacelle.
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(a) 26 0 metal cone exit;	 (b) Flap-nacelle
	

(c) Flap-nacelle
spinner removed.	 gap open.	 gap sealed.

(d) Normal exit with spinner; 	 (e) Normal exit with spinner;
flap nacelle gap sealed	 flap-nacelle gap sealed
with cellulose tape. 	 with clay fillet.

Figure 6.- Modifications of configuration B; 1/14-scale model of XB -36 inboard nacelle.
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(a) Top three- quarter view.
	 (b) Bottom three-quarter view.
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Sharp lip

(c) Center line section
through ducts.

Figure 7.- Views of configuration C; 1/14-scale model of XB-36 inboard nacelle.
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rte•Figure 8	 General arrangement of 1/14-scale model of the XB-36 inboard nacelle with scoop 	 NATIONAL ADVISORY	 QR
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Fig. 9

First nose form

[Stations and ordinates given in
percent of airfoil chord]
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Second nose form

[Stations and ordinates given in
percent of airfoil chord]
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1.255 3
33.699686
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3.75 5.500

76.5007.5
8.416

a12 -9.128

Lip radius,	 0.299
F.adius center at
Station,	 -0.653
Ordinate,	 0.632

Figure 9.- Profile and ordinates of first and second drooped nose forms; centerline
of 1/14-scale model of xa-36 inboard nacelle.
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(a) Front view showing air inlets.

Figure 10.- 1/14-scale motel of the XB-36 inboard nacelle;
configuration 2.
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(c) Rear top view showing air exits.

Figure 10.- Continued.
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CONFIDENTIAL	 (d) Rear bottom view showing air exits.

Figure 1^.- Concluded.
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Figure 11.- General arrangement of 1/14-scale model of the XB-36 inboard nacelle with leading-
edge air inlets.
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(a) Front view.

Figure 12.- 1/14-scale model of the XB-"')% C inboard nacelle;
configuration 3.
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(b) Three-quarter front view of lower surface. (Model inverted),

Figure 12.- Continued.	 CONFIDENTIAL

• AT Ii R AJ AD%I SORT CO.VITTFF Fi'R AFROWAI-TICS
L AV,I.F 711 F1111 R fit. AFROMAI TICAI, I ASORATORT- LA.C.LFT F'IFI D. VA

ti
-1

C^

Y

z
0

r

r•
Oq



.	 ... ....	 .	 .

z
C^

9

z
D

r

CONFIDENTIAL

(c) Three -quarter front view.

Figure 12.- Concluded. CONFIDENTIAL
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(a) Three-quarter front view.
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Figure 13.- 1/14-scale model of the XB-36 inboard nacelle sealed for
the no-flow condition; configuration 3.
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CONFIDENTIAL	 (b) Rear top view.

Figure 13.- Continued.
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CONFIDENTIAL	 (c) Rear bottom view.

Figure 13.- Concluded.
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(a) Three-quarter front view of lower surface. (Model inverted)

Figure 14.- 1/14-scale model of the XB-36 inboard nacelle with
flaps deflected 38.5 0 ; configuration 3.
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CONFIDENTIAL	 (b) Rear view.

Figure 14.- Concluded.
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Figure 15.-	 Spanwise variation of section drag coefficient
obtained from wake survey of 1/14-scale model of XB -36
inboard nacelle. Configuration 3, run 22,	 c t = 0.535,
R"-- 2.5 x 10 6 .	 LTT test 351.
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Figure 16.- Lift characteristics of the 1/14-scale model of
the XB-36 inboard nacelle. 	 Configuration 3; pressure
drops and flow coefficients set for the cruise condition
at 10,000 feet; R	 2.5 x 10 6 .	 LTT test 351.
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Figure 17.- Drag characteristics of 1/14-scale
model of the XB-36 inboard nacelle (exclusive
of engine charge air) based on model nacelle
frontal area.	 Configuration 1; high-speed

condition at 30,000 feet; R `= 2.5 x 106.
LTT test 329.
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Figure 18.- Variation of total pressure defect at the cooling-air duct exits
with flow coefficient for the 1/14-scale model of the XB-36 inboard nacelle.

Configuration 3; runs 1 to 7; no baffles; R = 2.5 x 10 6 .	 LTT test 351.
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Figure 19.- Drag characteristics of 1/14-scale
model of XB-36 inboard nacelle (exclusive of
engine charge air) based on model nacelle
frontal area.	 High speed condition at
30,000 feet; R"--- 2.5 x 10 6 .	 LTT tests 329,
331, and 351.
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Figure 20.- Drag characteristics of 1/14-scale model
of the xB-36 inboard nacelle (exclusive of engine
charge air) based on model nacelle frontal area.
Maximum flow condition; R" 2.5 X 106.
LTT tests 329, 331, and 351.
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Figure 21.- Drag characteristics of 1/14-scale model
of the XB-36 inboard nacelle (exclusive of engine
charge air) rased on model nacelle frontal area.

Configuration 2; R=" 2.5  x 10 6 .	 LTT test 331.
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Figure 22.- Effects on nacelle drag of normal
and spanwise sliding doors on the left hand
intercooler cooling air duct exits;
1/11-scale model of XB-36 inboard nacelle.
Configuration 2; low nacelle air flow;
R"--- 2.5 x 10 6 .	 LTP test 331.
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Figure 23.- Effect on nacelle drag due to closing in varying
combinations, the exits of the intercooler and engine charge-
air ducts; 1714-scale model of the XB-36 inboard nacelle.
R = 2.5 x lo6 ; LTT test 331.
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Figure 24.- Effect on nacelle drag of increased flow
through the Intercooler ducts; 1/14-scale model
of the XB-36 inboard nacelle. 	 Configuration 3;

R - 2.5 x 10 6 .	 LTT test 351.
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Figure 31.- Drag scale effect of 1/14-scale model
of the XB-36 inboard nacelle. 	 Configuration 3;
cruise condition at 40,000 feet.	 TDT test 723.
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