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SUMMARY < .-
<

A series of investigations of snverel 1/1)i-scale models of an ‘tye'
inboard necelle for the XB-36 airplane was made in the langley two-
dimensional low-turbulence tuanels. The purpose of these investigations
wes to develop a low-drag wing-nacelle pusher combination which
incorporated an internal a1r-170w syntem. As a result of these
investigations, a nacelle was devoloped which had external drag
coefficients considerably lower than the original basic form with the
~external nacelle drag epproximately one-half to two-thirds of tlhose

of conventional tractor designs.

The largest reductions in drag resulted from sealing the gaps
between the wing flaps and nacelle, reducing the thickness of the
nacelle trailing-edge lip, and bringing the under-wing air inlet to
the wing leading edge. It was found that without the engine cooling
fan adequate cooling air would be available for all conditions of
flight except for cruise and climb at 40,000 feet. Sufficient oil
cooling at an altitude of L,0,000 feet may be obtained by the use of
flap-type exit doors.

INTRODUCTION

Airplane designs incorporating low-drag wings in combination
with nacelles for pusher propellers offer the pdssibility of lsminar
flow 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 effecient means of inducting
adequate cooling air may tend, however, to destroy the advantages of -
leminar flow if roorly d051gncd. A well d6s1gnnd lead 1ng-edge air
inlet operatlng in Pombi-= ¢
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would resnlt in an appreciable reduction in airplane drag with
adequete cooling eir. for the engine.

At the request of the Air Materiel Comnend, Army Air Forces,
the development cf & pusher=-type inboard nacelle suitatle for
application to the XB-36 airplene wes underteken in the Langley
two-dimensional low-turbulence tunnels.,

In the development, successive modifications of a 1/lh—scale
necelle model, mounted on the center section of a 5-foot span
NACA 63(L20)-L22 (approximaz?) airfoil were tested primarily at a
Reynolds number of 2.5 x 10 to determine the most efficient
configuretion for several typical flight conditions. The basic
configuration, which was simply constructed, was submitted by the
Consolidated Vultee Aircraft Corporation and was tested with a number
of air-inteke systems zxd external modifications. With such changes
as seemed clearly desirable from these prelimiuary tests, the model
was redesigned and the scaled duets of the prototype airplane were
installed,

The drag characteristics of the recdesigned model were determined
over the celculated flight range of lift coefficicnts for several
flow conditions. Further modifications were made in en effort to
improve the flow over the nacelle and through the ducting system.
These modifications consisted of changing the duct inlet end subsequently
extending the underwing air inlet ‘o the lending odge. The resulting
conf:guratlons were tested through the complete calculated flight
range of 1lift coefficients for the flow conditions determined by the
menufacturers I addition, the effects on external draz of flap and
flush type doors on the oil cooler and intercooler cooling-air duct
outlets were determined.

The modifications were designed by members of the low-turbulence
section in cooperation with members of the Consolidated Vultee
Aircraft Corporation. All the data presented herein have been given
previously in preliminary form. :

COEFFICIENTS AND SYMBOLS

cr airplane 1ift cosfficicnt

cy model 1ift coefficient

CDF nacelle total drag coefficient

CDP nacelle external drag coefficient
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Cp; calculated drag coefficient due to internal flow (exclusive
of engine charge air)
N

q dynamic pressure (-;-pve)

p mass density

v velocity measured at point of subscript

F model nacelle frontal area (38.2 sq in.)

e} volume rate of flow through duct

c model wing chord (23.73 in.)

PoVocC
R Reynolds number based on actual chord
V)

A duct cross-sectional area
AH N

3 average total-pressure defect coefficient
AP e

T total-pressure loss coefficient across baffle

0 .

/

v )
VE inlet-velocity ratio (li.(l&%) J

o A \FVO n/

v coefficient of viscosity

Subscripts:

o in free stream
n in duct inlet
e in duct exit

MODELS AND AFPARATUS

All configurations discussed herein represented an inboard
nacelle for the XB-36 airplane and were constructed to 1/1ll-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 GB(L20)-L22 (approximate) airfoil.
Ordinates for the plain airfoil and flap are given in percent of
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airfoil chord in figure 1, The wing section was equipped with a
0.226c slotted flavn. The flap was retracted and the gaps between the
flap ends and the nacelle (fig., 2) were sealed for all runs presented
herein except where otherwise noted.

Original Pasic Configurations

Confipguration A.- This configuration was designed and constructed
by the Consolidated Vultee Aircraft Corporation with no attempt being
made to simulate the ducts of the prototype. As sketched in figure 3,
the leading=-edge air inlet had a flat top and bottom with semi-
circular endse. Cooling air was admitted through this opening and also
through the underwing air inlet located at approximately the
0.55¢ statione All the air was exhausted through an ennular 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 figure L.

Configuration B.- The leading-edge air inlet was designed to
handle all of the air required by the engine (fig.5 ) thus eliminating
the necessity for the underwing air inlet and separating 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 recommendations mede in reference 1 and was approximately
diamond shaped 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.- The design of configurations 1 and 2 differ
only in the shepe and position of the lower lip of the leading-cdgs
air inlet as shown in figure 8. Ordinates and a sketch for both nose
forms, measured along the nacelle center line and given in percent of
airfoil chord, are presented in figure 9. Cooling air for the engine,
intercoolers, and cabin entered a common duct at the wing leading edge
while air for the oil cooler and engine charge entered through separate
ducts in the underwing air inlet, locabed at approximately the 0.55c station,
as shown in figure 10(a). At the rear gpar, the leading-edge duct
separates into four parts as shown in figure 10(b).
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The engine, intercooler, and cabin air exhausted through the
outlets shown 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 extreme retracted position
forming the maximum outlet openings The intercooler, oil cooler, and
cabin air-flow rates were also regulated at the respective outlets.
Doors for the intercooler and cabin air-duct outlete were designed to
slide parallel to the wing surface, whereas the oil-cooler closure
was designed to represent a hinged flaps, These conditions were
adhered to in the tests except where otherwise noted; that is, one
test was made with a hinged flap on the intercooler cooling-air
outlet and five with & sliding plate on the oil-cooler cooling-air
outlete The flow through the engine charge-air ducts was regulated by
inserting a cley constriction about 4 inches behind the air-inlet
positionse '

Multiple-hole orifice plates referred to herein as baffles were
inserted in the ducts where resistances simulating heat exchangers
(fige 8) were required. The light lines appearing on the model in
figures 10(2) and 10(c) show the sealed slots in which the oil-
cocler and intercooler bvafile plates were inserted. The engine baffle
was mounted ebout the spinner stem with the pressure drop coef-

ficients %%- called for in the test specifications (table 1) being

set by covering a sufficient number of the orifice holes with
cellulose tapes No heat was added to simulate actual flow conditions.

Configuration 3.~ This configuration incorporated the second
nose form (fige 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 common lower duct at the wing
leading edges (See fig. 12(=).) The air flow through the engine=-
charge-air ducts was regulatéd. by inserting a clay constriction
within the ducts at a point near the exit, otherwise the menner of
adjusting the flow rates through the remaining ducts was the same as
previously indicated. Two additional views of the model are given
in figures12(b) and 12(c¢) while figures 13(2) to 13(c) shows the air
inlets and outlets sealed for the no-flow condition. Figuresll(a)
and 14(Db) pictures the model with the flaps deflected 38.5°.

TESTS AND TEST METHODS

Tests of the model were made in the Langley two-dimensional
low-turbulence tunnels. The tests included measurements at & Reynolds
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number of approximately 2.5 x 106 of 1ift, drag, internal duct

losses, total-pressure surveys at various staticas within the ducts,

end the distribution of pressure over the wing and along the center

line of the nacelle. The air-fiow characteristics over the nacelle,

et the air inlets, and in the wing nacelle junctures were determined

by photographing the reaction of tuftse Drag measurements of configura=-
tion 3 were also made at a Reynolds number of 6 x 100 to determine

the scale effect for the simulased cruise condition at 40,000 feet.

(See table 1.)

Lift.- Theoretical curves of Cj plotted against airplane angle
of atfack and Cj plotted egainst cj for the wing scction at the
center line of an inboard nacelle of the XB-36 airplane in the trim
condition were submitted by the manufacturer. The section 1ift®
coefficients on thesa plots were based on a span load distribution for.
the wing without naecelles. The use of these curves enabled the
investigation to be made at model lift coefiicients corresponding to
the actual flight 1ift coefficients of the nirplane.

A series of lift curves were determined at arbitrary values
of Q/FVO for several wing-nacelle combinations by the methods
described in reference 2. The results of these tests indicated no
appreciable changes in the 1lift characteristics of the model with
change in flow for given angles of ettack throughout the complete
range of flight lift coeffiocients. The lift coefficients of the
remaining configurations were, therefors, determined in the simplest
mammer, that is, with the cooling-2ir outlets approximately half open
end with the baffles removed from the ducts., All 1lift coefficients
have been corrected for tunnel-wall constriction effects.

Drage= The weke-survey method was used to measure drag. The
integral of the loss of total pressure in the wake, which results in a
fairly close approximation to the drag, was measured with an integrating
manometer as described in reference 2. Insofar as possible, the wing
and nacelle were maintained in an aerodynemically smocoth condition
during all drag tests. Nacelle drag coefficients were based on the
nacelle frontel area of 38.2 square inches, which is equivalent to
52 square feet full scale. The values of the total nacelle drag
coefficient were determined from plots of the spanwise survevs, &
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 drag of
the nacelle, including internal losses., This area K was then
used in the equation:

- K x o x acele fastor

- intermal dreg of engine charge-sir ducts
F (=]

c
Dp
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The internal drag coefficients Cp; were determined prior to the
drag tests by using the average rate of flow and loss of impact
pressure measured at the cooling-air duct outlets by pitot-static
tube surveyss. The relation used to compute the internal drag coefficient,
assuming incompressible flow, is as follows:

i
z pid Rl
Cp, =21 (1 qo) vao

The external nacelle drag cocfficient was obtained by subtracting
elements representing the internal loss from the total nacelle drag
coefficient, that is,

where Cp; represents the internal drag of all the ducts with the
exception of the internal drag contributed by the engine charge-air
duct (s) which was originally subtracted in determining the total
nacelle drag coefficieut.

RESULTS AND DISCUSSION

Original Basic Configurations

Since the actual internal flow conditions were not gimulated for
configurations A, B, and C, dues to the simplicity of the ducting
system, the detailed results are not presented; however, the modifications
and their effects on drag are briefly discussed.

Configuration A.- Revising the cooling-air exit lip of configura-
tion A (Tig. 3(c)) to form a sharp lip (fig. L(d)) reduced the nacelle
drag coefficient about 13 percent while the fairings added to the
model (fige L(a),L(b), andL(c)) dic not markedly improve its character-
istiecss Throughout all subsecquent tests the sharp exit lip was there-
fore retained,

Configuration B.- When the gaps between the flap ends and the
nacelle (Tig. &{b)) were sealed, the nacelle drag coefficient was
considerably reduced, the amount of the drag reduction being relatively
unaffected by the type of seal used.(See fig. 6(d); and 6(s).) Conse-
quently, the remainder of the tests were made with the flap nacelle gaps
sealeds In an attempt to further reduce the drag of configuration B,

e metal cone (fig. 6(a)) was used in place of the spimmer. Although

CONFIDENTIAL




8 CONFIDENTIAL NACA RM No. L6J11

this arrangement resulted in a small decrease in nacelle drag, it
was not considered sufficient to warrent continued tests when viewed
in the light of the probable weight increase entailed.

Configuration C.- Laminar flow extended over a greater percentage
of the chord of configuration C (fige 7) than either of the earlier
configurations, As a result, the external nacelle drag of configuras=
tion C was lower than the d@rag of either of the earlier coafigurations
for all flow rates investigateds During the latter part of the
investigation, it was found by tuft observations that turbulent

flow was occurring in the wing=-necelle junctures behind the 0.75c station

on the upper 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 the turbulence in the wing-

nacelle junctures whereupon the external drag would be further reducede.

Final Dueted Configuraticns

The test conditions specified by the manufacturer are given in
table 1. The remarks given in table 1 indicate the changes in the
model configurations as tested for the verious rune, The test
results for configurations 2 and 3 are recorded in table 2 at a model
1ift coefficieat of 0.8% (C, = 0.70) which corresponds arproxinately
to the cruise lift coefficient of the airplane, It is to be noted
that the results for similar conditions of configurations 2 and % are
given on the same line (table 2) for comparative purpcses. The
complete test results for configurations 1, 2, and 3 are presented in
tables 3 to 5, 6 to 21, and 22 to L, respectively. Plots of model
1ift coefficient against model angle of atteck for configuration 3
are shown in figure 16.

Preliminary surveys.- A preliminary survey of the total-pressure
losses 1n the 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 chordwise stations,

It was found that the average loss was about 1 percent of the free-
stream dynamic pressure which is considered negligibles The specified

pressure drop coefficients %2- (table 1) across the baffles were
0

therefore determined by subtracting the average total pressurc at the
exit from that at the froant fece of the baffle,

An additional survey of confipuration 1 was made with the flow
through the ducts adjusted to simulate the high-speed condition
at 30,000 feet in order to determine the external nacelle drag with
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and without baffles in the ducts. (See fig. 17.) It is of interest
to note trat for this high velocity exit condition the external nacelle
drag was relatively uneffected by the presence of baffles in the ducts
provided the same values of —=- were retained.
FV,

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 jfﬁ- at

Q : o
the cooling air outlets with flow coefficient Pt In order to
°

simplify 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 end the cooling-air outlet was
negligibles

Drag at high speed and maximum flow.- Due to the large total
pressure losses measured in the engine cooling-air duct at 1ift
coefficients above about 0.700, the external nacelle drag coefficients
of configuration 1 were only measured for the simulated high-speed '
and meximum flow conditions. These data are presented in fipures 19
and 20, respectively., Includsed in figures 19 and 20 are the drag
results obtained from tests of configurations 2 and 3 for corresponding
flow conditions. Cutting back the lower lip of the leading=-edge duct
inlet of configuration 1 to form the second nose (configuration 2)
showed an improvement in the prescure recovery in the leading-edge
duct. The external nacelle drag of configuration 2 for both the high-
speed (fig. 19, Cr, = 0.425) and maximum flow (fig. 20, Cr = 0.912)
conditions was, however, increased 13 and 18 percent, respectively,
above that of configuration 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 nacelle drag. The
over<&ll reduction from configuration 2 varied from L5 percent for the
high-speed condition to 39 percent for the maximum flow condition.

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

determine the effect on external nacelle drag of the intercooler
cooling=air outlets located at the wing nacelle junctures, the inter=-
cooler cooling-air outlets were sealed (run 22/2l, configuration 2)

and the engine cooling-air duct exit plug was opened until the leadinc-
edge duct inlet-velocity ratio was about the same as run 22. Figure 21
shows that the external drag was decreased approximetcly 25 percent
through the entire range of 1lift coefficients investigated with the
intercooler cooling-air outlets open. It is to be noted that the
specified pressure drop across the baffle sirmleting the engine was
unobtainable with the required flow coefficient. Consequently,
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the exit was set for maximum flow and the pressure drop across the
baffle was adjusted to give the spccified value of ey
)

An attempt was made to reduce the drag of the nacelle by having
the intercooler closure slide spanwise awey from the nacelle (run 15x)
rether than in the normal chordwise direction (run 15) in order to
retein a greater part of the eXxiting air in the wing nacelle juncture.
(See configuration 2.) he test results for this low nacelle air=-
flow condition, presented in figure 22, show nco appreciable change in
the drag characteristics. As no decrease in external nacelle dreag
was expected with the spanwise sliding door at a high nacelle airsflow
condition, no further tegts with this type door were made.

The effects on nacelle drag of closing in varying combinations
the intercooler and engine charge-air outlets of configurations 2 and
%3 are shown in figure 23, The use of 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 ome engine cherge-air duct (Cp = 0.667).
The external nacelle drag of configuration % with one intercooler and
one sugime charge-air duct or two intercoclers and one engine charge-
air duct open was, respectively, about 49 and L2 percent less than that
of configuration 2 at a lift coefficient of 0.667,

The required pressure drop across the baffle simulating the engine
for the runs indicated in figure 2% was unobtainable with the required
flow coefficient. Since runs 21 and 18 (fig. 23) represent the cruise
condition at 40,000 feet, adequate engine cooling for this flight
condition may be obtained only with the cooling fan in operation.

The effects on nacelle drag of increased flow through the inter-
cooler cooling=air ducts ere shown in figure 2, Runs 20 and 21
represent the conditions of the model (configuration 3) where the
baffle adjustment in both the intercooler and engine ccoling-air ducts
was the seme as for run 19. (See table 1.) Under these conditions
the maximum available flow coefficient at the intercooler cooling-
air duct outlets for run 20 was about 16 percent less than the required
value. The results indicate that the external nacelle drag incresses
as the intercooler flow increeses. At the flow rates required for
runs 20 and 21 the doors on the intercooler cooling-air duct outlets,
although flush with the wing surface, were wide open. With the doors
wide open the air wes exiting from the duct at a low velocity. Due to
the design of the outlet and the low velocity the air emerged upward
and away from the wing-nacelle junctures rather than parallel to the
wing surface and into the wing nacelle junctures where it has been shown
to reduce the drag. (See fig. 21.)
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Drag at cruise and climb,- Comparisons of the drag characteristics
between configurations 2 and 3 for the simulated cruise condition at
altitudes ranging from 10,000 to L0,000 feet and the simulated climb
condition at 10,000 feet are presented in figures 25 and 26, respectively.
The results given in figures 25 end 26 for the cruise (Cp = 0.69)
and climb (Cy, = 0.91) conditions are plotted in figure 27 to show the
effects on external nacelle drag of increasing -2 and varying, in

FV,
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 increasess 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
show a considerable improvement over those of configuration 2.

Figure 27 shows that small variations in external nacelle drag
with changes in type 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
10,000 fect a substantial reduction in nacelle drag results with
flush-type doors on both the oil-cooler and intercooler cooling=-air
duct outlets. Examination of tables 1 and L3, however, reveals that a
flush-type door on the oil-cooler cooling-air duet outlet does not
provide the necessary pressure differences for sufficient cooling
while climbing at 40,000 feet. Sufficient oil cooling at an altitude
of 0,000 feet may be obtained, however, by the use of flap-type
doorse It ig of interest to note that for the simulated e¢limb
condition at Li0,000 feet the flap=-type exit door on the
oil-cooler cooling-air duct outlet extended about 27° 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.

With either the flush or flap-type doors on the intercooler
cooling-air duct outlets sufficient cooling air should be available
for climb at ;0,000 feet.

It has been pointed 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 & minimum it is of
considerable imnortance 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 upward opening
flaps The cooling air exiting from the outlet, in mixing with the
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air flowing over the outer surface of the flap, creates turbulent
flows As & result, a sizeable increase in external drag is obtained.
From the drag stendpoint, 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
the 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 through nacelle.- The drag results for the
no- and partial-flow conditions (configuration 2) and the no-flow
condition (configuration 3) are presented in figures 29 and 30,
respectivelye 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) (fige. 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 spillege
over the lips of the leading edge and under wing air inlets., Small
changes in external drag from run 25(b) are seen from & comparison
with runs 25(c) and 25(d). These data indicate that air flowing through
either the leading edge or underwing air inlet does not appreciably
effect the external nacelle drag as long as the flow through the ducts
is sufficient to keep the air from spilling over the lips. For the no-
flow condition, the fairer contour obtained with the scoop extended
to the wing leading edge (configuration 3, fig. 30) reduced the extermal
nacelle drag approximately 15 percent below that of configuration 2
(fige 29, run 25(b)) at a 1ift cosfficient of 0.70.

Scale effect on drag for eruise at 40,000 feet.- The results
presented in figure 31 show the effeect of increased Reynolds number
on nacelle drag for the cruise condition at L,0,000 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 on pressure drop is not
normally tke same for the baffle as for the full-scale installation,
no attempt was made to measure the total-pressure losses at the face of
the baffle,

Design considerations.- The exbternal drag coefficients of the
present inboard nacellec with the underwing air inlet extended to the
leading edge (configuration 3) are approximately one-half to two-thirds
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of those of conventional tractor designs at the same ratio of wing
thickness to nacelle dismeter as indicated in references 3 and L.
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 form, end thickness taper. The results
pressnted in this vpaper, therefore, may be influenced by these factors,

CONCLUSIONS

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 wing flaps and nacelle and by refairing the nacelle trailing
edge to form a sharp lip.

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. A

3, Sufficient oil-cooling at an altitude of 40,000 feet may be |
obtained by the use of flap-type exit doors.

Lis 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 engine cooling air
will be available for all conditions of flight except for cruise and
climb at }0,000 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 1lift coefficient range
above 04700,

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

8+ The extermal drag decreased as the total flow rate increased.
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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 aporoximately one-half to two-thirds of those of conventional
tractor designs.
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TABIE 1,— TEST SPECIFICATIONS FOR 1/14-SCALE MODEL OF XB-36 INBOARD NACELLE

all runs made in Langley LTT at Reynolds number of approximately 2

5 X 106 with the flaps retracted and the gaps between the flaps

gnd nacelle sesled with modeling clay; when single intercooler or engine charge-air operation is required, the right hand exits are sealed; flap end
flush type exit doors were used respectively on oil-cooler and intercooler cooling air outlets unless othérwise specified]

Run Engine 01il cooler Intercooler Cabin | Engine Number of
Config- Cooling air cooling air cooling air air charge ducts open Remarks
uration ailp Altitude Flight cr
Q AP Q AP Q AP Inter-| Engine
2043 o % oo i TR i F%; F&; (re) GoReAsdon cooler chazi'ge
air
15 1 |o.0020, —— | 0,0032 [———|0.0013|——| 0O 0.0022 0.685 s 2 -Low nacelle air flow
15x .0020| —— .002 —_| .0013| —— |0 0022 i & ]- Intercooler exit door made to
2 20252 —u 7 ey 0010 | | .0006 .0030 | 10,000 cruise .685 i 1 slide spenwise away from
3 .0327| — 0094 | —— | ,0035| —— | .000 .0049 | 30,000 cruise 698 3 1 nacelle, otherwise same
4 L0370 — 0130 —| .0069| —— .001 .0059 | %0,000 cruise 667 1 1 as run 15
5 ,0550 —_— S00TE | e | QOB R s 0015 L0113 40 ,000 climb 912 1 2
5 .0200| .0032 ,0026 | —— .0022 2 1
T L0450 L0176 0165 e, 0015 .0113 | 40,000 climb .912 2 2
g 0200| 0,156 .0032 | 0,02%| ,0013|0.029 .0022 & ik
16 9 0252 .284 ,0068 .105| .0010}| .017 0006 .0030 | 10,000 cruise .685 Al 1
16% 0252 .284 L0068 2085 00104 J0LT .0006 .0030 | 10 000 cruise .685 o i 1. - Check on run 16
210 .0252| ,284 .0068 .105| .0010| ,01T 0006 .0030 | 10 OOO cruise .685 3 1
11 0252 ,284 .0068 .105| ,0010{ ,017 0006 .0030 3 1 —-6 = 20°
12 .0252] 284 .0068 .10 .0010( ,017 .0006 .0030 1 1 —61- = 38 50 |- l versus a; gaps
1 1 .0283( 358 .0072| .13%| .0020! ,037| .0007 | .0038| 20,000 | cruise .68 i 1 betveen fleps and
1 af .0327] .5 L0004 | ,210| .0035| .097| .0009 .00k9 | 30,000 | cruise .69 3 il nacelle unsesled
als 0327 .513 L0094 | ,210 .oogs '087 .0009 .0049 | 30,000 cruise .698 1 1
20 17 .0333] 6 .0110| .281| .0046] ,189| ,o0012 .0053 | 35,000 cruise .685 1 ik (a)
21 18 .0370] .730 .0130 .397| .0069| .360 L0014 .0059 | k0,000 cruise 667 3 x - ’I'D (a)
18a | .0370 .0130 .0069 0014 | .0059 1 1 =6 x 106, \Ypr
22 .0370| .730 .0130 .397| .0097| .199 L0014 .0059 2 2 :
20x .0370| .730 .0130 .397| .0097| .199 0014 .0059 2 gi Intercooler exits I‘alred, o/ Vo about same
20/24 0 2 as run 22 resulting in Q/FV, through
10 .0370] .730 0130| .397| .0097| .21 0014 ,0059 2 3 engine cooling air duct equel to run 24
20 L0257 c .0130 .397| .0200 Scj 0014 .0059 2 1 -Effect of incressed intercooler
21 .0302 ¢ .0058 .105| .0165 c .0006 .0030 2 ] flow on external drag
“EY 22 0286 ,376 .0094 .206| ,0057| .063 0006 .0078 | 30,000 high speed | .425 2 2
2hx | 24 L0450 max 0172| .667| .0165| .527 | .0015 .0113 | ko000 climb .912 2 2
a2lylens L0450 max L0172 667| .0165| .527 0015 .0113 uo,ooo climb .912 2 2
;E‘* 0450| max .0172| ,667| .0165| .527 0015 .0113 | 40,000 climb .912 2 2
x max S
T ] e (M o e e 2 z - A1l exits wide open
25a (o} —_— 0 — |0 —_—| 0 0 0 —2£11 exits faired; leading edge and scoop
inlets open
25b 23 |o .0 —— 0 —a |0 0 0 —All inlets and exits faired
25¢ 0 ——_ .0062 L1050 EreliR ] 7] 0030 0 i —Leading-edge inlet and exits faired, scoop
inlets and exits open
258 .0252] .28% | O ——— | .0010| .017| .0006 |O 1 0 - Scoop inlets and exits faired, leading-edge
inlet and exits open
aFlush type door on oil-cooler cooling-eir duct exit.
cl’lava type door on intercooler cooling-air duct exit., NATIONAL ADVISORY
.) =
ame beffle setting ss run 19, CONFIDENTIAL COMMITTEE FOR AERONAUTICS
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TABLE 2,— TEST RECORD

[Resuln oresented for Cr, = 0.700]
'CONFIDENTIAL

Configuration 2 Configuration 3
Cprloaaie, s e e s e g Lol o TR s R
o | % o | T ?3; % ’}o‘ ?s; 50%5@“:-1»1“““ fog|mable o | % P%; :—: 73; % Vso_ 783 To(:q)l x-:i,;rmu
15 | 22 7 |0.0206)/—— [0,0032| ——| 0.0012 0 0.0020 [0.0692| 0.0675| 1 (18 | 22 [0.,0223] —— |0.0032| ——| 0.0015| —|0 0,0020| (b) | (b)
15 22 8 0206 —— | .,0032] —— .0012 (] .0020| .0680| .0661
2118 | 23 | .0273{ — [ .0072|—— | .0020|——]| .0006{ .0030| (b) | (b)
318 | 24 .0332| —— | .009%| ——| .0036|——| .0009| .0046| (b) | (b)
418 | 25 o402 —— | .0131| —— | .0068|—| .0015| .0059| (b) | (B)
| 518 | 26 0475 —— | L0272 | ——| .0084 |——| .0015]| ,0106| (b) | (b)
| 618 | o7 | .0223| —| .0032| ——| .0027|—]o L0022 (b) | (v)
! 7|18 | 28 LOU57 | — | L0173 | —— .0162 |.——| .0014| ,0106) (b) | (b)
f 8 20 | .0199[0.153| .0032[0.021 | .0013[0.030]0. .0022
| 16 [e5(s)| o | .0265|0.282]0.0068]0.101 | .0010f0.025 | .0006 | .0032 ,Sg;;age s 9 ,1:(. 30 | .0250] .305| .0070 | .099 | .0011 ] .013| .0006| .0030[0.0529| 0.0%01
! 16x|25(a) 10 0259 (b)| .0071] (0) .0009| (b) .0005 | L0032 p i
! 10 (25(e)] 31 | .0250] .305| .0067| .099 | .0011 | .013| .0006| .0030| .0526| .0391
1 |16
! 12 |16
17 |25(0) 12 .0280( ,351| .0076 .148 .0018| ,036 0007 | .003%4 | .061%| ,0u82 |13 |25M)| 32 0201 )..362 | .0071 | .129 L0021 | 081} ,0007{ .0039{ .0501| .0338
ll” 25(c) 12 .0313] .515| ,0095 .236 .0037| .100 .0000 [ 0043 | L0755 .ohkk |14 [25(e) 33 .0337 | .520 | .0097 | .203 .0034 | .095| .0009 | .0045( ,0578] .0252
i | 15 [25()| 34 | .0337| .520| .0003| .225 | .003% | .095| .0009| .00%9| .0600| .0275
| 20 25(d)| 13 .0300 .552| ,0105| .310 L0047 | .199 .0012 | ,0053 | .0790| .ok43 |17 [25(d)] 35 .0304 | ,561| ,0115 | .280 .oo8k | L2194 | L0011 | .0054 | ,0652| .0307
2 {2‘5’(.) 1 | 0378 .533| L0139 .03 | .0068| .3u4 | .00s | .0060 | .0880] .o17 |28 PN 36 | .o372| .56h} .0a3% | .H01 | .0067 | .367) .0035| 0053 .0670| .0215
28031 | 37 | .0356| (b)] .0135( (D) .0070 | (b)| .0015 | .0047| .0673| .0234
22 @; 15 | .0378| .533] .0139] .03 [ .0101| .108 | .001%| .c050]| .0840| .0373
| 22x23 |16 | ,0378| .533| .0139] .%03 | .0201| .108 | .oo1% | .0060 | .0890| o417
2zfeM|l21 |17 | .om37| .es1| .0139| .4o3 | 0 o .0014 | L0059 | .0880| .ou96
10 24 |38 | .o364| .537| .0134 | .379 | .oooh | .105| .o01k| .0051| .0689| .02k
20 |24 |39 | .026%| .278| .0137| .%01 | .01567 | .580| .001%| .0055| .0772| .0372
21 [24 | o | .0315( .383| .0070| .212 | .0162 | .680| .0006| .0031| .0635| .0336
23x|19 |18 | ,0284( .386 .0102| .219 | .0056 .066 | .0007| .0075| .0680| .ou62 |e2 |29 |41 | .0203| .423| .00k | 204 | .oosk | OB .0006| .0079] .OMSS| .0237
aaxfe6 |20 0508 (o) .02694 (v) L0163 (b) .0015| ,0115| .1154 0493 [ 24| 26 | ¥2 ,oh%0| .457] .0172| .635 .0166| .539| .0015| .0096| .1075| .0326
2hy 5 21 0504 (v)] .oa7 (b) .0163] (b) .0015| .0115| .1015 .o%08 [25] 26 | 43 .0b40| .457| .0180| .137 .0166] .539| .0015| .0097| ,0882| .0270
a4’ o6 (19 | .o%37| .2wa]| .o17y| .664| .0177| .500 .0015| ,011h) 1255 ,0593
1!1; 20 6 ,0550 | ——| .029§ —— 0207 .0029| ,0145| 0923 .okok
26| 20 | 44 .0615| ——| 0196[—— | .0251|——| .0036| .0098| .0B819| .c318
N ETY ) b — o — 1 0 —| 0 0 0663
254 |20 o — |0 [ —| o o L0518 | 23| 30 0 0 0 0 0 .0439
250 |29 o ——| .0069| .102] o ‘o .0032| .0559 .0509
254 |29 .0263] ,282 |0 .0010| ,01% 00060 .0594 .0479
20btained from faired curve plotted egeinst CL'

Plot mersured .
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TABLE

3 .- RESULTS OF COOLING AND DRAG TESTS OF

—L__SCALE MODEL OF XB-36 INBOARD NACELLE:

Tu
RUN / CONFIGURATION 1.
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER ENGINE CHARGE-AIR DUCTS
v AH
IRPLANE Cp. ¢ G, |- ol Lt
PL Cl D Dp Dp VO a0 Af_ Q cDi a, AP 2; cDi
9 Vo 9% )
a CL INTERNAL} TOTAL EXTERNAL BAFFLE] EXIT BAFFLE] EXIT
3.0]0.415 | 0.535| 0.0053 | 0.0465 |0.0412 [0.43 — 0.128 - 0.0095 |0.0013 - 0.68] — 0.0078 | 0.0068
5.0] .595 715 .0052 0473 L0421 .43 — ol 12 — L0094 L0011 — 670 | — .0079 L0067
6.2| .700 .825 .0052 L0478 L0426 42 - <04 - .0092 .0010 - .656 - .0078 .0065
7.0| .775 .900 .0055 .0515 L0450 42 - 100 - .0092 .0009 - .65] - .0078 . 0064
g.2| .885 | 1.015] - - X o W s i = 2 = s L e i -
9.0] .950 | 1.085| .009I .0583 0492 42 — .090| - .0090 .0008 - B4 - .0078 .0062
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
¢, In Al AH AH
Vo L1 AP | _Q 9% AP 9 AP
90 FVO cDi L) T%; cDi o Fvo cDi
AFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 |0.u9] - O.IIlll - 0.0310{ 0.0037 - 0.056 - 0.0053 10.0003 — 0.096 - 0.0006 | 0.0001
15| .49 - .Hlll - L0310 .0037 — . 056 - .0054 .0003 - . 04 - .0006 . 0001
.825 | 49| - Jd200 — .0307 .0039 - 0659 - . 0054 .0003 - . 106 - . 0006 L0001
.900 | .48 — 300 - .0302 .004] - .062 - . 0054 . 0004 - .103 - .0006 . 0001
1.015]| = - - - - =t — = — - L % - — = =
1.085 ]| .45 - .23q - .0280 .b072 - D770 - .0053 .0010 - . 192 - .0006 .0001
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TABLE

< += RESULTS OF COOLING AND DRAG TESTS OF

—L__SCALE MODEL OF XB-36

INBOARD NACELLE;

RUN /4 CONFIGURATI(;: Fe
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER ENGINE CHARGE-AIR DUCTS
v
b 1RPLANE 3 Cp, Cp, Co, -vi'- Z:OH sp T%_ 6, Z:—: AP 'F%’ C;
al CL INTERNAL TOTAL [EXTERNAL BAFFLE| EXIT i N BAFFLE| EXIT A 5
3.0/ 0.415 | 0.535]0.0476 |0.0850 |0.0374% |I.1l| — 0.45/] - |0.03i3 |0.0163 | — [0.238| - 0.0135| 0.0034
5.0 .595 | .715| .0476 | .0932 | .0u56 |[i.10] — 430 - 0310 | 0152 | — | .229| - .0134]| .0033
6.2] .700 | .825] -ou75 | .0886 | .ouil |1.09| - 7| - .0306 | .0l45 | — | .226| - .0134| .0032
7.0| .775 | .900| .0479 | .0908 | .0429 |1.09| — M6 - .0303 | .0143 [ — 223 | - .0134] .0032
2| .885 [1.015| - - - S 3= - - - - - - | = - -
9.0| .950 | 1.085| .0539 | .0991 | .0452 ||.06] — 397 - 0296 | L0132 | = | .217] - .0132| .0030
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
“ # = AP i AP % A
: o gt Bl 3 & iy i q—P' < 7
aFrLe| exiT | 1° g b fearrLe]exiT | ? P earre] exit | ° 5 :
0.535 [1.09] — fo.365| — |o0.0560] 0.0233| — |0.258] — |[0.0229 | 0.0064| — |o0.481| — | 0.0030| 0.0017
715|108 - 382 | - L0549 .02l | — 262 - .0232 | .o066| - 492 | - .0030| .0017
.825 [1.07] = 302 | - 0540 .o2u5 | — .265] — 0233 | .oo67] — | .s00| - .0031 | .0018
.900 [1.05) — NTPN .0526 | .0250 | — .268| - .0233 | .0068| — .506 | — .0031 | .0018
0151~ | = -] = - - - - - - - - - - = -
1.085 | -93] - 545 | — Louu3| L0291 | — 37| - .0224 | .oo94| - 575 - .0031 | .0022
CONF‘DENT‘AL NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS
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TABLE § .- RESULTS OF COOLING AND DRAG TESTS OF —=——=-SCALE MODEL OF XB-36 INBOARD NACELLE; ?;
RUN 22 CONFIGURATION 1. >
LOWER DUCT INLET oy}
COMPLETE MODEL =
0IL-COOLER ENGINE CHARGE-AIR DUCTS
v AH g
IRPLANE ¢ 2 A H AH ¢
c CDi CDF % |V, q AP Q Cp. 4 AP 8 Cp.
l 0 e D| 1 =
o q° -Fv; qO o o))
al L INTERNAL TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT s
—
3.0/ 0.415 | 0.535] 0.0223 |0.0627 |0.0404 0.4y |0.208| 0.408]/0.200 |0.0098 |0.0045 | — |0.681 | — | 0.0078 | 0.0068 =
5.0l .595 | .715] .0217 | .0620 | .o403 | .44 | .183| .387| .204 | .0097 | .0042 | - 670 | — .0079 | .0067
6.2 .700 | .s25| .0214 | .0628 | .oui4 | .43| .165| .369| .204 | .0096 | .0040 | — 656 | — .0078 | .0065
7.0l .775 | .900| .021u | .o64y | .ou30 | .u3| .15/ | .359| .208 | .0096 | .0038 | — .65 | — .0078 | .006Y4
3.2] .885 | 1.015| — = - = - - - - - - - -~ - -
9.0 .950 | 1.085| .0226 | .0768 | .o0542 | .43 | .123| .331| .208 | .0094 | .0034 | — el = .0078 | .0062
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
7 n A AH Al
v q AP : q AP : % Ar | 0
g ° 9 FVo cDi 3 99 ?8; cDi P FY, cDi
AFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 |0.4710,117 |0.496 |0.379 | 0.0292 | 0.0170 |0.061 |0.122 | 0.061| 0.0057 | 0.0007 | — | 0.096] — [0.0006 [0.000I
715 | 47| .120] .491 | .371 | .0291 | .o0167 | .060 | .121| .061| .0057| .0007 | - i e .0006 | .000I
.825 | 47| .128| .491 | .363 | .0290| .0167 | .063 | .125| .062| .0057| .0007 | — .106] - .0006 | .0001
.900 | .47| .16 | .u93 | .347 | .0291 | .0167 | .070 | .130| .060]| .0057| .0008 | ~— .i03] - .0006 | .0001
10151 = | - o o i = e 5 2 = JE = T = = 5
1.085 | .uy4| .259 | .550 | .291 | .0270 | .0178 | .198 | .221 | .023| .0055| .00I13 | — Slozlie .0006 | .0001
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TABLE & .- RESULTS OF COOLING AND DRAG TESTS OF -l—'u--SCALE MODEL OF XB-36 INBOARD NACELLE:
RUN 14 CONF IGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
0I1L-COOLER ENGINE CHARGE-AIR DUCTS
v
[ IRPLANE ¢ ¢, || B&H AH
3 Co; Df i T T AP Cp, 9 2L 1-’3' Cp;
q_o. 0 : % (o] :
al tL INTERNAL| TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0/ 0.415 | 0.535|0.0499 0.1023 |0.0524 |1.13] = | o0.u72| - |o0.0305 |0.0167 | - |o.147| = | o0.0148| 0.0023
5.00 .595 | .715] .owou | .0965 | .ou71 |1.11] - JUBOY e ] 0200 | OIB8 R -} lBUY = .0146| .0021
6.2 .700 | .s25| .ous9 | .0983 | .ouou |i.10] - 450] - | .o206 | 0158 - | .135) - .0lu6| .0020
7.0 .775 | .900| .ous7 [ .0991 | .os04 [1.09] - gl - | o204 | .oi50 | - | .188] - .0lu6| .0020
I8.2| .885 | 1.015| .ouss | .1004 | .0519 |i.08] = 36| — | .0200 | .otuy | - Jd20] - .0145| .0019
9.0 .950 [ 1.085| .ou91 | .1029 | .0538 |1.07] — 429l - | o288 ot | - | a27| - .oiuy| 0019
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
¢, I At Al AH
Yo % 14 % AP % ap
% Y, Cp; To ‘FS; Cp; 9, | Y, Cp;
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 [1.03] — |o.v02| - [o.0550]0.0250 | - [o0.2904| - | 0.0203] 0.0065] - | 0.513] — |0.0027 |0.0017
s h.os] = | .wo2] - .0551 | .0251 | - 301 | - .0205| .o0067| - 524 — | .o028 | .0017
825 [1.ou] - | .wo2| - .0550 | .0250 [ - 209 - .0207| .o068| - 533 — | .o029 | .0018
.900 |I.ou| = | .vo3| - 0549 | .0250 | - .303| - .0208 | .0069| — 538 — | .o029 | .0018
1.ois [1.os] = | .wos| - .0547 | .0250 | - Sio] - .0209| .0071| - 550 — | .o0029 | .0019
i.085 1.03] = | .wie] - L0540 | .0259 [ — 1T 0211 .o072| - 558 — | .o0030| .0020
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TABLE 7 .- RESULTS OF COOLING AND DRAG TESTS OF -I-IT‘--SCALE MODEL OF XB=36 INBOARD NACELLE;
RUN /5 CONFIGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v AH
LA c C = Al al
TREASS c Co; ; Op Vo TR AP Cp. 49 AP 'F'S‘ Cp.
l 0 — -FS- i !
qo 0 qO 0
al CyL INTERNALY TOTAL EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0/ 0.415 | 0.535] 0.0026 | 0.0774 |0.0748 |o0.I15| — 0.266] -~ 0.0028| 0.0008| — |0.890| — 0.0021 | 0.0027
5.0[ .595 [ .715| .0021 [ .0693 | .0672 | .17| - 28] - .0082| .o0004| — .880 | — .0022 | .0029
6.2 .700 | .825| .0021| .0695| .0674 | .16 — J13] - .0032| .oo04| - .885 | — .0020 | .0027
7.0] .775 | .900| .0022 | .0714 | .0692 | .16 | — .108] - .0032| .o004| — Sl = .0020 | .0027
3.2] .885 | 1.015| .0024 | .0907 | .0883 | .17 | - Jdo07| - .0032| .o0004| — .868 | — .0021 | .0027
9.0| .950 | 1.085| .0029 | .1118 | .1089 | .17 ]| - dief = .0032| .o004| -— 864 | — .0022 | .0027
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
A L S Al aH
Yo d0 L 9 AP 9 ar 10l
% FV, Op; 9o Tg; Cp; ay | EY, Cp;
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 [0.29] — 0.080| - 0.0207| 0.0017 | — 0.040| - ]0.0012 | 0.0000| - - - 0 -
o T 079 | - 0206 .0017 | — o0 -~ .0012 .0000| - - = 0 -
.825 | .29 - 081 | — .0206| .0017| - .036] —~ .0012 .0000| - = = 0 =
.900 | .29 - 084 | — .0206| .0018| — .036] -~ .0012 .0000| - - - 0 -
1.015| .29 - 096 | —~ .0205| .0020) - .038] - .0012 .0000| - - - 0 -
1.085 | 29 - JA19] = .0205| .0025| - ou6| -~ .0012 .0001| - - - 0 -
TIONAL ADVISORY
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TABLE S .- RESULTS OF COOLING AND DRAG TESTS OF I—'u—-scue MODEL OF XB-36 INBOARD NACELLE;
RUN /5x CONF IGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v
A IRPLANE ¢ ¢ ¢ - AH AH
G il ik P 0 90 AP Q Cp . 9 Bt .F%— cDi
90 A : % o
al CL INTERNALL TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0]0.415 | 0.535] 0.0026 | 0.0787 | 0.0761 |0.15] — |0.266 | — 0.0028 10.0008 | — ]0.890| — |0.0021 | 0.0027
5.0 .595 | .715| .0021 - - A7l = 28 | = .0032 | .o004 [ - .880 | — .0022 .0029
6.2 .700 | .825| .0021 | .0681 | .0660 | .16 — Jd13 | = .0032 | .oo04 | — .885| — .0020 .0027
7.0 .775 | .900| .0022 - - 6| - 108 | - .0032 | .o004 | - 877 - .0020 .0027
52| .885 | 1.015] .0024| - - A7) - Jd07 | - .0032 | .o004 | — .868| — 002 .0027
.0] .950 | 1.085]| .0029| .1227 | .1198 | .17|] = Jdi12 | - .0032 | .o004 | - 864 | — .0022 .0027
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
G palkay - S5 N an
Vo 90 AP | _0 9% AP L) AP | 0
9 FVO cDi 90 T%; cDi L) FVO cDi
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 | 0.29 -~ |0.080| — ]0.0207 | 0.0017| — 0.036| — |0.0012 | 0.0000| — = = 0 =
JI5 ] .29 = 079 - .0206 L0017 - .034| - .0012 .0000| - - - 0 -
29 - 081 - .0206 .0017| - .028] - .0012 .0000| — - - 0 -
29 - .08y | — .0206 .0018| — .032] - .0012 .0000| — - -~ 0 -
29| ~ | .096| -~ |-0205 | .0020 [ — 032 - .0012 | .0000| — - | - 0 -
;| -29] - Jd19] = .0205 | .0025 | — 040 - .0012 .0000| — - - 0 -
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CONFIDENTIAL
TABLE 9 .- RESULTS OF COOLING AND DRAG TESTS OF T'E-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN /6 CONFIGURATION 2.
LOWER DUCT INLET
COMPLETE MODE&L
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
Vn AH AH
IRPLA R S OH
f o i Co; Co¢ % |v q AP Q (4 a4, AP Cp.
1 (] 0 — Dj Dj
0 T, 9 o
al tL INTERNAY TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0[0.415 | 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 | .o473 | .32| .137 | .238| .101| .0069| .0017| - 762| - .0032 | .0033
.2| .700 | .825| .0133 | .0609 | .ou76 | .31 .126 | .227] .101| .o068| .0016| - 756 - .0032 | .0032
7.0 .775 [ .900| .0s133 | .0e53 | .0520 | .31| .118| .220| .i102| .o068| .0016| — Ju7| - .0032 | .0032
8.2| .885 | 1.015] .0135 | .0601 | .ou65| .31| .108 | .208| .100| .0067| .00I15| — 737| - .0032 | -.003!
9.0 .950 [ 1.085| .0143 | .0706 | .0s63 | .31] .100| .200| .i100| .0067| .o014| - 788] - .0032 | .0031
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
I L YL Al aH
Vo 9 AP | _Q 9% AP 9o AP
a0 Vo | ©p; [P TS}; Cp; 5, | Y, Cp,
AFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 [0.37[0. 104 | 0.386/0.282 [ 0.0266 [ 0.0115 [0.0u4 |0.058 | 0.014 0.0009 [ 0.0001 | - | o0.066] — |0.0006 |0.0000
715 | .37] .1o4| .386| .282 | .0265| .o115 | .039 | .052| .013] .o0i0| .0001 [ - .072] — | .0006 | .0000
.825 | .37| .1o4| .386] .282| .0265| .0116 | .07 | .052| .015| .o0i0| .000I| -~ 072 - | .0006 | .0000
.900 | .37| .107| .389| .282 | .0265| .o116 | .037 | .050| .013| .oo10| .o001]| - 073 - | .0006 | .0000
1.015 | .37] .117| .uoo| .283| .o264| .0120 [ .037 | .052| .o15] .ooi0| .o00i| - 073 ~ | .0006 | .0000
1.085 | .37| .43 | .u26 .283 | .o264 [ .0128 [ .ou2 | .056| .o14| .o0i0| .0001{ - 081 — | .0006 | .000I
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TABLE /O.- RESULTS OF COOLING AND DRAG TESTS OF TI-E--SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN /6 x CONF IGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v
I IRPLANE ¢, Cp; Cog Cop f %TH AP "F%‘ o, %ol AP 'Fg" Cp;
al| CL INTERNALL TOTAL EXTERNAL BAFFLE| EXIT| ° . BAFFLE| EXIT % v
3.0 0.415 | 0.535] 0.0146 |0.0638 |0.0492 |0.33 0.254) - |o0.0072 0.0020 | — |0.773| - [0.0082 | 0.0034
5.0] .595 | .715[ .o1u5 | .o6ui [ .oue6 | .32 w | .235f — | .o071 | .00i8 [ - | .762[ - | .0082 | .0033
6.2| .700 | .825| .Ol4y | .0635 | .ou9l | .32 ? 223 - | .o0071| .0017 | - | .753| — | .0082 [ .0033
.0] .775 | .900| .Oluy | .069% | .0550 | .33] = 218] - | L0071 | .00t6 | — | .745] — | .0033 | .0082
2| .885 [ 1.015| .olug | .o724 [ .0578 | .32| o .202| - | .0070 | .00i5 | — | .736| — [ .0033 | .0032
9.0 .950 | 1.085[ .0152 [ .1001 | .0849 | .32 192 = | .0070 [ 001y | — | .733[ — | .0032 | .0031
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
¢, || At : Al Ak
Yo fo AR | do o I R P 2 el €l
BarrLe[ exiT | 2 ' larrieexiT | . U [earrie] exit | ° 5 :
0.535 [0.36] _ fo.u25| — |[o.0259] 0.0126| _ [0.075] — o0.0009 f0.0001 [ — o.072 — f 0.0005 0.0000
715 | .36] & | J425| — 0259 .0126 | « | .069[ -~ | .0009 [ .0001 [ — | .077| — .0005| .0000
825 [ .36 < | .u26 | - .0259| 0126 =< .068] — | .0009 | .0001 | - | .079| - .0005| 0000
900 | .36 = | .u27| - 0261 .0217| .069] — | .0009 | .0001 | - | .077| - .0005 [ .0000
1015 | .36 = | .u37| — .0259] .0130| = .069 — | .oo0l0 | .0001 | - | .079| — .0006 | .0000
1.085 | .36 457 | - .0260| .0137 .075| — | .o0010 | .0001 | — | .085| — .0006 | .0000
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TABLE // .- RESULTS OF COOLING AND DRAG TESTS OF l—'u--SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN /7 CONFIGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v
IRPLANE Ei c ¢ . Al Al
rA c Dj i % |V o AP Q Cp. 9 AP Cp,
: : ; e el : Oy L
(o]
al L INTERNALl TOTAL [EXTERNAL BAFFLE| EXIT e BAFFLE| EXIT e ¥
3.0]0.415 | 0.535]0.0182 [0.0650 | 0.0468 | 0.35/0.135 | 0.290| 0.155/0.0078 | 0.0025| — |0.767 | — 0.0034 | 0.0035
5.0 .595 | .715| .0181 | .0662 ou81 | .35 .124| .276| .152| .0077 ,0023| — 49 | — .0034 | .0034
6.2| .700 | .825| .0179 | .0654 .ou75| .35 .115| .263| .Iu8| .0076 .0022| - T4 - L0034 | .0034
7.0 .775 | .900| .0179 | .0684 ,0505 | .34 .110| .253| .Iu3]| .0075 L0021 - 735 | - .0034 | .0033
B.2| .885 | 1.015]| .0180 | .0716 .0536 | .34 .102| .239| .137| .0075 L0019 - 723 | - .0034 | .0032
9.0| .950 | 1.085| .0184 | .0930 | .0746 | .34 .096| .230| .I34]| .0075 .0018| - 719 - .0034 | .0032
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
B n Al Al A
v q AP q AP q AP
o (] =2 0 — o ———
90 F¥o Cl)i P ng cDi 9, F¥o cDi
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 l0.40l0.131 | 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 | .4o0| .130| .usI| .351 | .0279| .0156 | .050 | .083| .033| .00I8 .0002| - .098| - .0007 .0001
.825 | .uol .128| .479] .351 | .0280| .0155 | .047 | .083| .036| .0018 .0002| - 098] — .0007 .0001
.900 | .uo| .132| .u79| .3us| .0280| .o0156 | .o49 | .085| .036| .00I8 .0002| - .098| - .0007 0001
.05 | .40l .1u2| .uss| .su6 | .0279| .0158 | .ou9| .086| .037| .00I8 L0002 - 098] - .0008 .0001
1.085 | .40l .165| .503| .338| .0278| .0163 | .054 | .088| .034f .00I9 .0002| - .098| — .0008 .0001
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TABLE /2.- RESULTS OF COOLING AND DRAG TESTS OF —l'T-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN /8 CONF IGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
[}

T T Lo Lo o[ & Tl g [ L2 o [ [

al CL INTERNALL TOTAL [EXTERNAL BAFFLE| EXIT > P . BAFFLE| EXIT i ¥
3.00.415 | 0.535| 0.0314 | 0.0758 | 0.04u4 [0.44| 0.133|0.376 | 0.243 [ 0.0097 | 0.004| | — 0.678| — |0.0043 |0.0038
5.0 .595 | .715| .0312| .o0750 | .o438 | .u3| .118] .356 | .238| .0096 | .0038 | — .675| — 0042 | .0036
6.2| .700 | .825| .0313| .o754 | .ouul | .43| .110] .346 | .286| .0095| .0036 | — 651 — .0043 | .0036
.0| .775 | .900| .0312| .0767 | .o0455 | .43| .106| .337 | .230| .0094 | .0035| — 643 — .0043 | .0035
.2| .885 | 1.015| .0313| .0809 | .0u96 | .42| .098| .323 | .225| .0092 | .0033 | — .632| - 0043 | .003Y4
9.0| .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
“ % ‘2—“ AP & AP éqi AP
2 : W | TG | Oy . [ Tg; Cp; . 7% F—vqo_ Cp,
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT

0.535 0.47] 0.162| 0.677| 0.515|0.0308 |0.0266 | 0.063| 0.159|0.096 | 0.0037 | 0.0006 | — |0.099| - |0.0009 |0.000I
715 | .471 .162| .678| .516| .0308 | .0267 | .057| .i56] .099| .0037 | .0006 | — 03| - .0009 | .000I
.825 | .47 .162| .677| .515| .0313 | .0270 | .056| .156| .100{ .0037 | .0006 [ ~— 03] - .0009 | .000I
.900 | .47 .167| .679| .s12| .0311 | .0270 | .058| .156] .098| .0037 | .0006 | - 103 — .0009 | 000
1.015| .47 .171| .685| .5i14| .0310 | .0273 | .059| .158 .099| .0037 | .0006 | ~— o4 — .0009 | .000I
1.085 | .47 .190| .696| .506| .0307 | .0277 | .063| .162| .099| .0037 | .0006 | ~— 04| - .0009 | .000I
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CONFIDENTIAL
TABLE /3 .- RESULTS OF COOLING AND DRAG TESTS OF +u-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 20 CONF IGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
]
IRPLANE Cn. c c =i OH Al
G Dj > s A AP 0 Cp. 0, AP 8 Cp.
— i i
99 _Fv; 9 (o]
al L INTERNAL] TOTAL EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0]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| .o3us | .o0797 | .ouu9 | .50| .132| .450 | .318 | .0106 | .0055 | - 507 | - .0053 | .0082
2| .700 | .s25| .osu7 | .o791 | .ouwuy | .50| .127] .437 | .310 | .0105 | .0053 | - 407 | - .0053 | .003I
7.0l .775 | .900| .0350 | .os08 | .ouss | .s0| .i125| .u29 | .304 | .0105 | .0051 | - 489 | — .0053 | .0030
I8.2| .885 | 1.015| .0355 | .o811 | .ous6 | .49| .117] .413 | .296 | .0103 | .o0u8 | — 478 | - .0053 | .0029
.0 .950 | 1.085] .0355 | .0895 | .osu0 | .49| .112| .405 | .293 | .0102 | .o0u7 | - 471~ .0053 | .0029
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
¢ In Al AH A
Yo a0 AP q AP 9 AP
FV Cp; = [P ?8' Cp, q 37 Cp,
99 0 i (<] i 0 (4] I
BAFFLE| 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 [0.00i% | — [0.120| — | 0.0012 | 0.000I
715 | .ug| .ius| .696 | .551| .0310| .0278| .077| .274| .197| .0047 | .0014 | — A2 = 0012 | .0002
.825 | .u9l .lue| .698| .552| .0309| .0278| .o78| .277| .199| .0047 | .0013 | - 26 | - .0012 [ .0002
900 | .u9 .l1us| .700| .555| .o0314| .0283| .075| .280| .205| .0047 | .0014 | — J23| - .0012 | .0002
1.015] .u9| .160| .708| .548| .0316| .0290| .090| .285| .195| .0047 | .00I5 | = 26| - .0012 | .0002
1.085 | .u9| .179] .719| .540| .03(11| .0292| .088| .294| .206| .o048 [ .0015 | — 28] - .0012 | .0002
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TABLE /4 .- RESULTS OF COOLING AND DRAG TESTS OF —l'T-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 2/ CONF IGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v
A IRPLANE Cp. c c AU A H AH
c Dj Of % |y q AP Q c q AP Cos
l o o _— D; 0 —_— 'F'S_ Dj
c INTERNAL fo ° fo ¢
al cL TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
.00.415 | 0.535]0.0u88 [0.0925 | 0.0u37 | 0.64]0.164 | 0.599] 0.43s| 0.01u2{ 0.0104| — |o.uus] - [o0.0061 |0.0031
5.0 .595 | .715| .ousi | .0896 | .owis| .e3] .i56| .578| .wi7| .omo| .0097| - 435 — | .oosi | .0030
b.2| .700 | .825| .ou77 | .0903 | .ou26 | .62| .152| .ss5| .wo3| .o0139]| .0093| =~ 28] - | .o0s0 | .0029
7.0 .775 | .900| .ou73 | .0879 | .owos | .62] .1u8| .s52| .wo4| .0137| .0091| - 48] — | .o0060 | .0029
s.2] .885 | 1.015| .oue9 | .0901 | .ousz| .61 .1u2| .s33| .s91| .o135| .o086| - | .wo7[ - | .o0060 | .0028
9.0 .950 | 1.085| .oues | .0950 | .ousu| .ei| .136| .521| .385| .oi34| .o0083| - 400 - .0060 | .0027
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
, # AN o AH Al
) 90 ar q AP q AP
w [T |0 b | | o ——% | | o
BAFFLE| 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] — |0.0018 | 0.0002
715 .60l .171] .708] .s537| .0376| .o3us| .123| .ue5| .342| .o0068| .0036| — 52| — | .o013 | .0002
.825 | .61 .172] .708] .s33| .o378| .osus| .125| .ue9| .3uu| .ooe8| .0037| — 54| — | .oois | .0002
.900 | .60l .173] .708| .s32| .0376| .o03u3 | .126| .ues| .3u2| .o068| .0037| - sl = | .ooiy | .0002
.o1s | .60l .181] .70 .s26| .0376| .osuu | .125| .ue9| .suu| oo0e8| .0037| — 1870 = | .00i%| .0002
1.085 | .60l .205] .714 .so7| .0372| .osuu| .i130| .u73| .3u3| .ooeg| .0037| - 160] — | .ooi% | .0002
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TABLE /5 .- RESULTS OF COOLING AND DRAG TESTS OF —lli--SCALE MODEL OF XB-36 INBOARD NACELLE:
RUN 22 CONF IGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER ENGINE CHARGE-AIR DUCTS
v
¢ ¢ —n ol AH
BIRPLARE £ cDi O Pp vo 99 AP Q CD. 9 AP Q C[).
l o — i i
Ty FV, E FV,
=16 INTERNAL] TOTAL EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0[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| .ou78| .o08u7 | .0369 | .u9| .156| .573| .417 | .o01v0 | .0097 | ~ % | - .0059| .006Y
6.2| .700 | .825| .ou7u | .0821 | .0347 | .y9| .i152| .s55| .403 | .0139 | .0093 | - | .785| - .0059| .0063
b ol .77 | .900| .ou70| .0858 | .0388 | .u9| .i1u8| .s52| .wou | .0137 | .0091 | - | .778| - .0059 | .0062
3.2l .885 | 1.015| .oues | .0888 | .ou22 | .u8| .iw2] .53 .391 | .0135 | .0086 | - 768 | — .0059| .0061
ol .950 | 1.085| .oue2 | .o924 | .ouez | .u8| .136| .s21| .385 | .o134 | .0083 | - g .0059| .0060
UPPER DUCT INLET
ENGINE AIR DUCT IKTERCOOLER DUCTS CABIN AIR DUCT
¢, || A At N
v 9 AP | _0Q Mo AP 90 AP
¢ FV Cp; P T&' Cp, q FV Cp,
90 (4] i 0 i o [¢] i
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 |0.65]0.173 | 0.709]0.536 | 0.0376 | 0.03u6 [0.108 [0.303 | 0.195| 0.0101 | 0.0033| — | o0.150] - |0.0013 |0.0002
715 | .e5| .171 | .708| .537 | .0376 | .03us | .107 | .304| .197| .o101| .o03u| - 52| = | .0013 | .0002
.825 | .65| .172| .705| .533 | .0378 | .o3us | .108 | .306| .198| .ot01| .o03u| - Jsel = | Lootu | .oo002
.900 | .65| .173| .705| .532 | .0376 | .o0su3 | .108 | .305| .i197| .o0101| .0034| - sl ~ | .ooiw | .oo02
i.ois | .65| .181 | .707| .526 | .0376 | .osuu | .109 | .305| .196] .0102( .o0034 [ — 571 = | .o01u | .oo02
1.085| .64| .205| .712| .507 | .0372 | .o3u4 | .112 | .300| .i188]| .0102| .0033| — .160] = | .o0014 | .0002
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TABLE /6 .- RESULTS OF COOLING AND DRAG TESTS OF -II—u-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 22« CONFIGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v
IRPLANE ¢ ¢ ik O H AH
¢ Dj Cog % |y < e AP Q (-9 q AP 0n s
l 0 (o] i Dl o i
qo _Fv; qO (o]
al L INTERNALL TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0[0.415 | 0.535] 0.0u85| 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| .ou78| .0889 | .oull | .63| .156] .573 | .417| .0I40| .0097 | — M35| —~ L0061 | .0030
6.2| .700 | .s25| .ou7u| .0897 | .ou23 | .62| .152| .555| .403| .0139| .0093 | - A28 - .0060 | .0029
7.0] .775| .900| .o470| .0886 | .oui6 | .62| .148| .552 | -4ou| .0I137| .0091 | — M8 - .0060 | .0029
3.2 .885 | 1.015| .oue6| .0898 | .o432 | .61| .142| .533 | .391| .0135] .0086 | — 407 - .0060 | .0028
9.0 .950 | 1.085| .oue2| .0879| .o4i7 | .61| .136| .521 | .385| .0134| .0083 | — 400 =~ .0060 | .0027
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
6 Yo AH AH AH
Yo 9 AP Q 9 AP r%‘ a0 AP | 0
A FVo Co; 9 0 Cp; 9% | FY Co,
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 10.65/0.173 | 0.709]0.536 |0.0376 |0.0346 [0.108_|0.303 | 0.195| 0.010/ | 0.0033 — |o0.150] = ]0.0013 |0.0002
7151 .65 171 ) .708) .537 | .0376 | .0345 | .107 | .304 | .197] .010f | .0034 — 452 - L0013 | .0002
.825|.65( .172 705| .533 | .0378 | .0345 | .108 | .306 | .198| .0I0I | .0034 = 54| — L0014 | .0002
.900|.65] .173 | .705| .532 | .0376 | .0343 | .108 | .305 | .197| .0101 | .0034 - 54| - L0014 | .0002
1.015|.65] .181 | .707| .526 | .0376 | .0344 | .109 | .305 | .195] .0102 | .0034 - 57| - L0014 | .0002
1.085 | .64] .205| .712| .507 | .0372 | .0344 | .112 | .300 | .i188| .0102 | .0033 - 60| - L0014 | .0002
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TABLE /7.- RESULTS OF COOLING AND DRAG TESTS OF

~--SCALE MODEL OF XB-36

m INBOARD NACELLE;
CONFIGURATION 2.

RUN 22/2¢4
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER ENGINE CHARGE-AIR DUCTS
pIRPLANE| Cp, o 0, -z-'!- l;“ e b L %‘. ap e
: i - T AR i i 9 ?3: i
al CL INTERNALl TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0{0.415 | 0.535| 0.0390 | 0.00907 0.05/5 |0.50| 0.164[0.599 [ 0.435 | 0.0(42 |0.0104 | — [0.807 — [0.0059 | 0.0067
5.0 .595 | .715| .0385| .0878 | .0499 | .u9| .156| .573 | .417 | .0140 [ .0097 | ~— TN - .0059 | .006Y4
6.2| .700 | .825| .0382| .0879| .o495| .49| .152| .555 | .403 | .0I139 | .0093 | - .785| - .0059 | .0063
7.0l .775 | .900| .0381| .0889| .0506 | .49| .lIu8| .552 | .4o4 | .0137 | .009I | - 778 - .0059 | .0062
3.2| .885 | 1.015] .0380| .0939 | .0556 | .u8| .iu2| .533 | .391 | .0I135 | .0086 | ~— .768| — .0059 | .0061
o.0| .950 [ 1.085] .0381 | .1007 | .0626 | .u8| .136| .521 | .385| .0I34 | .0083 | ~— .765| - .0059 | .0060
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
“ % 12“ AP - AP = arp
4 . TV Cp, 8 T 1'3'0 Cp; . % | Y, Cp,
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 | 0.59 0.304]0.544 | 0.240| 0.0436| 0.0283 | — - - 0 - - |o.150] = [0.0013 | 0.0002
715 | .59 .307| .547| .2u0| .0u36| .0285| - - - 0 - - 52| = .0013 | .0002
.825 | .59 .308| .s49| .241| .0437| .0287| - - - 0 - - 54| - 0014 | .0002
900 | .59| .309| .s51 | .2u2| .0437| .0288| - - - 0 - - 54| - 0014 | .0002
l.005| .59 .317| .558 | .241| .0u435[ .0292| - - - 0 - - 67| - .0014% | .0002
|.085 | .59| .334| .567 | .233| .0432| .0296| - - - 0 - ~ .160| - 0014 | .0002
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TABLE /8.- RESULTS OF COOLING AND DRAG TESTS OF +u-SCALE MODEL OF XB-36 INBOARD NACELLE:
RUN 23x CONF IGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER ENGINE CHARGE-AIR DUCTS
¥n AH AH
IRPLANE ¢ ¢ c e AH
FA ¢ D; Dg Dp Yo 9 fai Q Cp. 9 AP T%_ Cp.
90 FVo : 9 0 4
al CL 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 | .o470 | .u5| .092| .310| .218 | .0103 | .0035 | — 687 | - .0076 | .0067
6.2| .700 | .825| .0215 | .0686 | .ou71 | .uu | .o84| .303| .219 | .0102 | .0034 | — .683 | — .0075 | .0065
7.0l .775 | .900| .o0214 | .0650 | .ou36 | .uu | .o78| .294| .216 | .0101 | .0032 | — 672 | - .0075 | .0064
3.2| .885 | 1.015| .0212 | .0707 | .ou95 | .43 | .069| .281| .212 | .0099 | .0030 | — 664 | — .0075 | .0063
9.0] .950 | 1.085| .0214 | .o749 | .0535 | .44 | .065| .279| .214 | .0098 | .0030 | - 652 | - 0077 | .0063
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
Ay Al AN AH
X Yo 9 AP c 9% AP .FS_ 99 AP
e Dj %o o | ©; S0 F o o,
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 | 0.000I
715 | .us| .131] .518| .387| .o0284| .oi7u| .o57| .123 | .066 | .0056 | .0007 | — 095 | - .0007 | .000I
.825 | .u6| .131| .517| .386| .o284| .0173| .058| .124 | .066 | .0056 | .0007 | — 092 | - .0007 | .000I
.900 | .ue| .131] .517 | .386| .o284| .0173| .060| .126 | .066 | .0057 | .0007 | — 094 | - .0007 | .0001
1.015| .u6l .143] .520| .377| .0282| .oi74 | .o061|.128 | .067 | .0057 | .0007 | - 094 | - .0007 | .000I
1.085| .u5| .163] .530| .367| .0278| .0175| .068| .133 | .065 | .0057 | .0007 | — 097 - .0007 | .000I
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TABLE /9.- RESULTS OF COOLING AND DRAG TESTS OF —,'T-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 29 CONF IGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER ENGINE CHARGE-AIR DUCTS
'}
JAIRPLANE Cn., ¢ et A H AH
¢, D; 0 “p |7, T AP 0 Cp. a0 1 ?8_ Cp;
99 FVo ' 90 o ]
al CL INTERNALL TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0/ 0.415 | 0.535] 0.0678 | 0.1300 |0.0622 |0.72| 0.213|0.890 | 0.677 | 0.0174 |0.0233 | — |o0.480| ~— |0.0(I% | 0.006Y4
5.0] .595| .715| .0666| .1285| .0619 | 71| .200| .869 | .669 | .0172 | .0220 | - U455 — 011y .0060
6.2| .700 | .825| .0659| .1253 | .o594 | .71| .191| .855 | .664 | .O17i | .0212 | =— 448 — 001y .0058
7.0l .775 | .900| .0652| .l12u6 | .0594 | .70| .185| .8u4 | .659| .0170 | .0206 | — RTTTTTR) .0113 .0058
8.2 .885 | 1.015| .o6ui | .12u9 | .0608 | .70| .178| .824 | .646 | .0I67 | .0I94 | ~— 437 - 0113 .0056
9.0 .950 | 1.085| .0633| .1276 | .o0643 | .69| .172| .811 | .639| .0165 | .0187 | ~— A34 1 — L0112 .0056
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
¢, || At AH Ak
v q AP AP AP
o a2t q ar q ar -0
x 9% FVO cDi » L) TS:) cDi e 9 FVO cDi
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 | 0.89 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 | — 95| - .0015| .0003
.825 .83 | .308| .549| .24l .0437| .0287 .189| .689 | .500 | .0177 | .0157 | — A9 | — .0015| .0003
.900 | .83 | .309| .55 .242 .0437| .0288 .189| .685 | .496 | .0176 | .0I155 | — 99| — .0015| .0003
i.015].82]| .317] .558] «2u1 .0435| .0292 .188| .678 | .490 | .0175 | .0I5I - 204 | - .0015| .0003
1.085|.82 | .334| .567| .233 .0u32| .0296 .189] .669 | .u80 | .0173 | .0147 | - 206 | — .0015| .0003
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TABLE 20.- RESULTS OF COOLING AND DRAG TESTS OF l—'u--SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 24 x CONF IGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER ENGINE CHARGE=-AIR DUCTS
v
A IRPLANE c c 6 |=2 AH AH
c Dj O B . 3N q AP 0 Cp. o, sP 9 Cp.
1 o o Sl D 3 i
90 Vo 4o Yo
al CL INTERNALL TOTAL [PXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3-0[0.415 [ 0.535]0.0694 |0.1248 | 0.0554 |0.70| _ | 0.918] — 0.0165( 0.0235 — |0.514 | — 0.0117 | 0.007|
5.0] .595 | .715| .0667 | .119% | .0527 | .7l ‘g 8u8| - 0170 .0208| - 497 | = L0116 | .0067
6.2| .700 | .825| .o0661 | .1166 | .0505| .71 g 833| - .0169| .0200| - 487 | - 0115 | .0065
7.0 .775 | .900| .o658 [ .1134 | .ou76 | .70[ = 821 - 0168 .0194| — 479 [ - 0114 | .0063
o
8.2| .885 [ 1.015| .0651 | 1147 | .0496 | .69 =2 .801| — 0166 .0183| — | .470 | - 0113 | .0061
.0f .950 | 1.085]| .o6u8 | .1184 | .0536| 69 .786| - 0165 .0177] — 462 | — .0113 | .0060
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
¢, In At AH AH
Yo 90 g p 9 AP 'F%_ 9o ar | 0.
% v, | Oo; % o s |y Cp,
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 10.90 0.562] — | 0.0503 | 0.034I 0.579| — ]o0.0163 | 0.0114] — | 0.214) — | 0.0015 | 0.0003
715 | .90 561 — .0502 | .0339 | & .589| — 0162 | .0116] — 212] - .0015 | .0003
p— —
.825 | .90] 2 .558 — 0504 [ .0339 | 2 597 ~ 0163 | 0119 - 213 - .0015 [ .0003
.900 | .90 * .560] — L0504 | .o340 | = .605| — 0163 | .0121| - 215 — .0015 | .0003
1.ois | .90f o 564 — .0500 [ .o341 | S 606 [ — ol64 | .0122| - 216f — .0015 | .0003
1.085 | .89 572 - 0493 | .0342 615 - 0165 | .0125| — 2200 - .0015 [ .0004
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TABLE 2/.- RESULTS OF COOLING AND DRAG TESTS OF I—'u--SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 24y CONFIGURATION 2.
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER ENGINE CHARGE-AIR DUCTS
v
HAIRPLANE ¢, Cp, Coe Cop 'v% éq_ol AP Q o %:H' AP __3_ Co,
9 o ' % "¥o
al CL INTERNALL TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.010.415 [ 0.535[0.0619 [0.1072 | 0.0453 | 0.72| o |[0.713] — 0.0173] 0.0161 | — 0.514f — 0.0117 | 0.0071
5.0] .595 | .715| .0610 | .1013 L0403 | .71 g .688| - L0171 0151 — 497 - 0116 | .0067
6.2| .700 | .825| .0605 | .1023 048 | .71 E 670 — .0170| .0l45| — 487 — 0115 | .0085
7.0l .775{ .900| .o604 | .1007 | .0403| .70 i 658 — .0168| .0l40| — 479 - L0114 | .0063
8.2 .885 [ 1.015( .0599 | .1054 o455 | .69 = .638| — L0166 .0133| — 4700 — 0113 | .006
9.0| .950 | 1.085]| .0598 | .1074 L0476 | .69 625 — L0164 | .0128| - A462| — .0113 | .0060
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
“ :—: Aq:— AP Iz_: AP A éq(,l AP
BAFFLE| EXIT i b i BAFFLE| EXIT i : i BAFFLE| EXIT ks o o
0.53510.90| = |0.562| — [0.0503 [ 0.0841| _ | 0.579] — 0.0163 [0.0114 | — [0.214] — 0.0015| 0.0003
7151 .90 E 561 — .0502 .0339 E .589| — .0162 | 0116 | — 212 = .0015| .0003
+8251.90| 5581 — .0504 | .0339 ‘2 597 — .0163 | 0119 | - 213 - .0015| .0003
.900 [ .90| ~ 560 - .0504 | .0340 f .605| — .0163 | .0l21 | - 215 = .0015| .0003
l.015].90| = 564 | — 205001] " “Cos4IF] S 606 — .0164 | .0122 | — 216 - .0015( .0003
1.085 | .89 572 - .0493 . 0342 615 — .0165 | .0125 | — 2214 = .0015( .0003
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TABLE 22.- RESULTS OF COOLING AND DRAG TESTS OF -ll—u-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN / CONF IGURATION 3
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
b1 RPLANE . ¢y, | o, Cp :—;‘ L:: p.: . Aq_:. el g L
T | TV % | o

a | SL INTERNAL] TOTAL EXTERNAL BAFFLE[ EXIT BAFFLE| EXIT
3.0[0.415 [ 0.535 0.17] - 0.063| — |0.0032 - |0.277 | - 0.0021 -
5.0 .595 715 Jd7 - 034 — .0032 — 209 | - . 0022 -
6.2| .700 | .825 A7 - 028 - .0032 - 192 | = 00224 —
7.0] .775 | .900 A7 - 026 - .0032 - Jd91 | = 0022 -
8.2| .885 | 1.015 A7 - 024 - .0032 - 93| = 0022 -
.0| .950 | 1.085 A7 - .023] - .0031 - 91| = 0022 -

UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
C, | Al OH OH
Yo 90 By 0 . 9 AP T%' 90 AP | 0 ¢

% FV, D % o % | FYo D

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 — — - 0 —
.825| .30 — 073 - 0213~ - 021 = .0015 — — — 0 —
.900 | .30 — .083 | — 0zlzf - - 023 - .0015 — A= — 0 =
1.015| .30 — 10| = L0210 - - 057 - .0015 — — - 0 =
1.085 | .29 — 138 - 0208 - - L094| - .0015 — — — 0 —
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TABLE 23.- RESULTS OF COOLING AND DRAG TESTS OF +u—SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 2 CONFIGURATION 3.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
Vn AH AH
AN ——— —_—
plaithae c Co; Cog “ |V q aP Q Cp. 9 AP Q Cp
1 0 0 — D; i
90 FVO P FVq
al L INTERNAL TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
.0[0.415 ] 0.535 0.33] - 0.079 | — 0.0073 | — - 0.263| - 0.003I =
5.0] 595 715 32 - . 059 - 0072 | — = «256°)° = .0030 -
6.2| .700 .825 32| - .056 = .0072 | — - 252 | - .0030 —
7.0 .775 .900 32| - .055 - 0071 | — — 251 | - .0030 =
8.2 .885 | 1.015 3] = .056 = .0070 | — = «250| - .0030 ==
9.0 .950 [ 1.085 \.SI - . 057 - .0070 | — - «252| = .0030 -
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN A IR DUCT
oy (] Al At N
=1 o Cp. ) =1 | 2 | F Cp.
90 0 i o 0 D; 90 V5 D;
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 — J10] - .0273 - - «022 ] — .0010 - - 078 - . 0006 =
<900 1 .33 | — 18] - .0270 - - 023 | = .0010 - - 083 — . 0006 -
- A49] - . 0267 - - OU | - 001 | - - 103 - 0006 =
- JA79] - . 0264 - - 089 | - .0010 - - + 183 = .0006 -
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TABLE 24.- RESULTS OF COOLING AND DRAG TESTS OF —III-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 3 CONFIGURATION 3.
LOWER DUCT INLET
COMPLETE MODEL
0I1L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
Vn AH AH
IRPLA C —_ —— =
i el e “; o i N q AP Q Cp. %, S 1%— Cp;
1 0 —— D; D
9 iR 9 0
al CL INTERNAL TOTAL EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0/ 0.415 | 0.535 0.45| = 0.104| = 0.0096 - - 0.543| =-— 0.0047 -
5.0 .595 715 Ay - 00| - .0095 - - SU3| - . 0046 -
6.2| .700 .825 MU - 099 - . 0094 - - .539] - . 0046 -
7.0} .775 .900 MY - 098] - .0093 - - .537] - .0046 -
8.2| .885 | 1.015 M3 - 00| - .0092 - - 545 - . 0045 -
9.0] .950 | 1.085 M2 - JJO4| - .0091 = - SU7] - . 0044 -
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
Tl b B - 2 Al aH
v q AP q AP q AP
< - % | T | - T 73; G, r L N T
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT :
0.53510.49] - |[0.146 - 0.033I - - 0.067| - 0.0035 - - 0.131] = 0.0009 -
JI5 ) .50 - 47 - .0331 - - 062 - .0036 - - AUy - .0009 -
825 | .50 - 148 - . 0332 - - 061 - .0036 - - 47 - .0009 -
.900 | .50 - . 145 - .0332 - - 061 - . 0036 - - 51 - .0009 -
1.015] .49 - . 166 - .0326 - - .068| - .0036 - - AR - .0009 -
1.085 | .48 =— . 190 - .0321 — - .083| - .0036 - - LY .0009 -
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TABLE z5.- RESULTS OF COOLING AND DRAG TESTS OF —llﬁ--SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 4 CONFIGURATION 3.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
Vn AH AH
A IRPLANE c c ¢ - B S ==
c Dj O L B q AP 0 Cp. 9 aF Cp.
l 4 s i P (Y : q F :
(0] 0 2 (o] 0
al L INTERNAL{ TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0]0.415 | 0.535 0.61 | — 0.149] — 0.0i34 | — — |o.s57 | — ]o0.0060| -
5.0 .595 | .715 .60 | — Jus| - 0132 | - - .550 | — .0060| -
6.2 .700 | .825 59| - TN 0131 | - - T 0059 -
7.0| .775 | .900 W59 - AW - 0130 | - - 540 | — L0059 | -
8.2| .885 | 1.015 58| — Jus|  — 0128 | - - .536 | — 0058 | -
9.0 .950 | 1.085 58| — Jdugl - 0127 | = - 535 | — .0058 | -
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
o, || AL |, Al o
Yo % al % AP a0 AP
% WV, | ©p; o TST, Cp; o 4 E¥y Cp,
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 |0.64 ~— [0.199]| — 0.0402| - - 0.119] — |o0.0068 | — - |0.216 | — 0.0014| -
151 64 - | .200] - .0402| - - J17f = .0068 | — - 221 | - L0014 -
.825 | .64 =~ | .200] - .ou02| - - gl - .0068 | - - 2| - L0015 -
.900 | .64 ~— | .198| - L0403 - - Jd17] = .0068 | - - 229 | - 0015 -
l.0l5| .63 - | .218| — .0395| - - 18] - .0068 | - - 27| - L0015 -
l.085| .63 - | .236| — .0392| - - 25| = .0067 | - - 237 | - L0015 =
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TABLE 26.- RESULTS OF COOLING AND DRAG TESTS OF +u-SCALE MODEL OF XB-36 INBOARD NACELLE:
RUN 5 CONF IGURATION 3.
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER ENGINE CHARGE-AIR DUCTS
v

[AIRPLAN ¢ il O H AH
E Cl cDi CDF 0p vo T, _A_P' Q CD' 90 Q_P 8 CD.
90 Vo : 9 FVo I

al cL INTERNAY TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0/ 0.415 | 0.535 0.89| - 0.174] — 0.0177 - - |0.667 | — 0.0106 -
5.0[ .595 | .715 87 ~ 75 - O17u | = - .656 | — L0105 -
6.2 .700 | .825 g7l — 187 - L0171 - - 44| — 0106 =
7.0] .775 [ .900 86| — .98l — 0169 | - - 637] - 0106 -
8.2| .885 | 1.015 85| - 204 — 0166 | — - .630| — ol =
9.0/ .950 | 1.085 - RS 217 = .0l64 | - e 622 | — 0105 =
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
3 Yo AN AH AH
Vo a0 AP 9 AP a0 AP
90 Yo Co; % TS; Cp; 9 FYo Cp;
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT

0.535 |0.75] — [0.311| — |0.0473 | =— — 0.167] — |o.0084 | — = 0228 = 0.0014| =—
s Erel st = L0471 - = .67 - 0084 | - = 220 = 00| =
.825| .75 = | .301| - L0475 | — = 70| = o084 | - = o L0015 ] =
.900|.75] - | .310) - L0468 | — = Jd7E = 0084 | - = 226010 e= 0015 -
1.015 | .75 — | .316| — L0469 | — - Al - .0083 | - - 2251 = L0015 -
1,085 | .74 — | 381 | = L0465 | — = A s .0083 | - - 225 - L0015 -
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TABLE 27.- RESULTS OF COOLING AND DRAG TESTS OF ﬁ-scus MODEL OF XB-36 INBOARD NACELLE; (a;
RUN & CONF IGURATION 3. >
LOWER DUCT INLET oy,
COMPLETE MODEL S
0IL-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT .
} o)
A IRPLANE c c ¢ e A H o :
D; D D
¢ [ F P, a9, AP Q Cp, 99 LP Q Cp, =
a0 Vo a0 FV,
atCL INTERNAL] TOTAL EXTERNAL BAFFLE| EXIT BAFFLE| EXIT A
[ S
3.0]0.415 | 0.535 0.17) — 0.062| — 0.0033| ~— - l0.278| - 0.0022 | =— =
5.0] .595 | .715 A7 - .035] — .0033|, - - 211 = 0022 -
6.2| .700 | .825 A7 = 028 - .0032| - - Jdou |~ 0022 -
7.0 .775 | .900 A7) - 027 = .00321 — - Jd91 | - .0022| -
8.2 .885 | 1.015 A7) = 025 - .0032| - - Jd91 | - 0022 -
9.0[ .950 | 1.085 \.|7 - 024 — .0032| - - 189 | - .0022 -
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
S AL L AW aH
Yo 9 AP L) AP 9o AP
Fv C; 9 'F%" Cp, q Fv Cp.
99 0 (o) i 0 0 i
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.53510.32] — |0.068] — |0.0214% — - 10.032 | — 0.0026 - — — — 0 —
15 | .32 — .070| - .0213 - - .030 | - L0027 | - - — - 0 —
.825].32| - 071 = .0213 - - .030 | — 0027 | - — - - 0 —
.900 | .32 - .080| — 0212 | - - 030 | — 0027 ) — b G = 0 S
1.015].31 | = 10 = .0208 | - - .056 | — L0027 | - o = = (o =
1.085|.31 | — 139 - 0205 | - - 094 | — L0027 | - = == - 0 =
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TABLE 28.- RESULTS OF COOLING AND DRAG TESTS OF ﬁ-scue MODEL OF XB-36 INBOARD NACELLE;
RUN 7 CONFIGURATION 3
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER ENGINE CHARGE-AIR DUCTS
]\ IRPLANE G5 ¢ e P oM an
o [ F 0 a0, AP Q Cp. a9 1 3 Cp.
90 FVo : 90 Vo :
al L INTERNALL TOTAL EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0]0.415 | 0.535 L9t == ol Tl = 11007l | 0L 67k ==L 0 0108l == o=
5.0 .595 | .715 89——| 180 | —— [ .0176)|——— 1} ——| .665|=—=| .0l07'| ——
6.2 .700 | .825 S Nt [l e 74 | o] o L e | e Gt Cmer
7.0] .775 | .900 B0 =l AN e R0 =il [ e il Ol e
8.2] .885 | 1.015 86— o0Ei =——— 069 |——— [ =632 s 0106 |
9.0 .950 | 1.085 86— |29 =—— |  0leeile— [l | 1629 = || ol |
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
6, o] AL At aH
v % AP % ap % AP
s e ol B %o 783 o; %o F—% 0
BAFFLE| EXIT BAFFLE[ EXIT BAFFLE| EXIT
0.535 |0.84} ——|0.287 | —— | 0.0459| —— | ——| .185 | ——| o0.0161 | —— | —— | 0.287 | —— | 0.0014| ——
TR =k s ) 1 OISIL e B S s s —— (e SR ] 00—
825 | w88l =——=l288. | —— . LousTl | = l-l87l =i =ote2il== =238 | 0ol |
BT R R oo 0 et ST 14 Sopamell Smmaonis U0 L. L) L) L) e RS (T T B (ot
VRIS L B 8 O e [ DB T s R e e T AR T
| 085 | 80} =—=11.30f [ =] .ouma} ==l 0l Solel -249 0014
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TABLE ZZ.- RESULTS OF COOLING AND DRAG TESTS OF ———-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN & CONF IGURATION 3.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
i BH Al
A IRPLANE , Cp, Co “p |7, T AP Q Cp. a4 AP _3_ Cp;
q° io I qo F (o]
al CL INTERNAL] TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0[0.415 | 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 | .o408 | .0356 | .I17| .036| .059 | .023 [ .0033 [ .0002 | — [ .222| — .0022 [ .0005
6.2 .700 | .825| .0052 | .ou7y | .ouzz | .17| .029 .050 | .021 [ .0032 | .0002 | — | .207 | — .0022 | 0005
7.0 .775 | .900| .0053 | .0582 | .0529 | .17| .028| .o47 | .019 | .0032 | .0002 | - | .203} — .0022 | .0005
5.2| .885 [ 1.015| .0057 | .0735 | .0678 | .17 | .027 .o0u6 [ .019 | .0032 | .0002 | — | .200| - .0022 | 0005
9.0[ .950 | 1.085]| .0062 [ .0909 | .0847 | .17| .027| .ou5 | .018 [ .0032 | .0001 | — | .199| — .0022 | .0005
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
C, Y| At ALH OH
Yo 90 )L X 9 AP 90 AP
FV Cp; 5 'Fs' Cp. q FV Cp,
99 0 i o i o 0 i
BAFFLE| 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 o072 .229| .157| .0199| .o0049 | .020| .ou7| .027| .00i2 [ .0001 | — | — | — 0 -
.825 | 28| .o077| .230| .153| .o0199| .oous | .020| .050} .030] .0013 | .000) | — | — | — 0 it
.900 | .28| .087| .236| .iu9| .0198]| .0050 | .023| .049| .026] .0013 | .0001 | — | — | = 0 <
1.015| .27[ .1i6| .260 | .iuu| .0l195| .o054 | .062| .077| .0I5| .0013 [ .0001 [ — | — | — 0 -
1.085| .27| .145| .284| .139| .oi94| .0060| .098| .112| .oty .0013 | .0001 | — | — | — 0 -

CONFIDENTIAL

COMMITTEE FOR AERONAUTICS

NATIONAL ADVISORY

11[9T ‘ON IN¥ VOVN

S
w



- = - = = LA Ad
° °
o000 e
CONFIDENTIAL
TABLE 39.- RESULTS OF COOLING AND DRAG TESTS OF T.I'SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 7 CONF IGURATION 3.
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
¥n AH AH
IRPLAN C —— —
fl ¢ Co; “o¢ L i N AP 0 Cp. a9 AP 8 Cp:
l e AN i i
90 0 % Vo
al CL INTERNAL} TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
.0l0.415 | 0.535]0.0126 |0.0483 |0.0357 [0.32 | 0.074| 0.167]0.093 |0.0071 |0.0012 - 10.268 | — 0.0030 | 0.0009
5.0/ .595| .715| .o124 | .0522 | .0398 | .32 | .05l | .l47| .096 [ .0071 | .00II -~ «260 | — .0030 | .0008
6.2| .700 .825| .0125 | .0500 | .0375 | .3l 046 | .I45]| .099 | .0070 | .00II - 260 | - .0030 | .0008
7.0 .775 .900| .0128 | .060I 0473 | .31 .047 | .143] .096 | .0070 | .0010 = 259 | - .0030 | .0008
8.2| .885 | 1.015]| .0135 | .0664 | .0529 | .3I 049 .139] .090 [ .0069 | .0010 = 263 | — .0030 | .0008
9.0| .950 [ 1.085| .0I42 | .0885 | .O743 | .30 .05I .143| .092 | .0068 [ .0010 = 265 | - .0029 | .0008
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
¢, 1 LRl Al o
Yo 90 AP a0 AP 90 AP
9o F¥o cDi Q9 TS; cDi s Fvo cDi
BAFFLE| 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 .39 .099| .400 | .30 .0250| .0113 015 .027| .012 [ .0010 | .0000 - 072 | - .0006 | .0000
.825| .35 .098| .403| .305| .0250( .OlI4 015 .028] .013 | .00II .0000 - 074 - .0006 | .0000
.900 [ .39 .108| .415| .307| .0248| .0II6 .016| .032| .016 | .00II .0000 - 083 | — .0006 | .000I
1.015| .34 .136] .443| .307| .O02u4| .Olzk .033| .069( .036 | .00ll | .000I = shlE- = .0006 | .000I
1.085 .34] L164| .468| .304| .0z40| .0130 .076| .I115[ .039 | .0010 | .000I - Jug| = .0006 | .000I
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TABLE 3/.- RESULTS OF COOLING AND DRAG TESTS OF Tlu—-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 10 CONFIGURATION 3
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
]
A IRPLANE , o, | & | 'vf % e e 1._2_0“_ L S
al CL INTERNAL TOTAL [EXTERNAL BAFFLE| EXIT| o BAFFLE| EXIT iy i
3.0[0.415 | 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{ .ol24 | .o464 | .0340| .3t| .ost | .17 | .096| .0068 | .0010 | ——| .256(——| .0030 | .0008
6.2| .700 | .825| .0125 | .0501 .0376 | .30| .o46 | .I45 | .099| .0067 | .o0010 [ ——| .256|——| .0030 | .0008
7.0| .775 | .900| .0127 | .0620 | .0493 | .30| .047 | .I44 | .097 | .0067 | .0010 | ——| .255|——| .0030 | .0008
s.2| .885 | 1.015] L0135 | .0721 .058 | .30 .o49 | .14i | .09z | .0066 | .0010 | ——| .255|——| .0029 | .0008
9.0| .950 [ 1.085] .ol41 | .0885 | .o7u4 | .30| .05 | .140 | .089( .0066 | .0010 [ — | .259| — | .0029 | .0008
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
“ # Aq_H AP S AP oL A
. 2 b (i A Cp, 2 =y ?8’0 Cp, %o q_op v, Cp,
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 0.35/0.098 J0.400 [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 |— | .o72|——| .0006 | .0000
825 .35| .098|.403 | .305| .0250 | .olI4 | .0I5]| 028 | .0I3| .00iI| .0000 |——| ,o74 |——| .0006 [ .0000
.900 | .35 .108] .415 | .307 | .0248 | .oi16 | .016 | .032 |..0l6| .00l | .0000 |——| .083(——| .0006 | .000I
1.015 | .34| ~136 | 443 | .307 | .0244 | .o0l24 | .033 | .069 | .036| .o00i1| .000I —n| o0I|——| .0006 | .000I
1,085 | .34| .i64 | .468 | .304 | .0240| .0130 | .076 | .115| .039| .0010]| .000I [— | .I48) — | .0006 | 000l
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TABLE 32.- RESULTS OF COOLING AND DRAG TESTS OF T'r-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 3 CONFIGURATION 3
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
Vn A H AH
A Sl an
pIRPLANE | Cp, Cog ¢ |7 3 AP 0 Cp. 9 &t Cp.
l o 0 — i 1
90 Vo 90 0
al tL INTERNAL TOTAL EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0/ 0.415 | 0.535/0.0168 | 0.0462 | 0.0294 |0.35/0.078 |0.198 | 0.120| 0.0072 | 0.0015 | —— [ 0.407| —— | 0.0040 0.0018
5.0] .595 | .715( .0I66 o478 | .0312 | .35] .055 | .194 | .139( .0071 | .0015 [ —— | .405{——| .0040 | .00I8
w1 w7001 <825 “Bisn 0517 | .0353 | .3u| .os4 | .183 | .129| .0071 | .00I4 | —— | .403 | ——| .0039 | .00I8
7.0] .775 | .900| .0l66 o540 | .o037¢ | .34| .os4 | .180 | .126 | .0071 | .0013 | — | .402 [ ——| .0039 | .00I8
8.2 .885 | 1.015] .0173 .0652 | .o479 | .34] .o054 | .178 | .l24| .0070 | .0013 | —— | .405| ——| .0039 [ .00I8
9.0] .950 [ 1.085] .0180 0832 | .0652 | .34| .088 | .17 | 117 | .0069 | .0013 | —— | .415| ——| 0038 | .00I8
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
¢ In Al Al Al
vO % é—P— __Q_ 9 A_P 90 A_P Q
a0 FVq Cp; 9 TS; cD; 9 FVo cDi
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 | 0.44 ¢.0831 0.455} 0.37210.0287 }0.0150 | 0.02%] 0.070}0.046 | 0.0021 |0.0002 | —— |0.103 | ——|0.0007 | 0.000I
715 .u4d .o8s| .4s6| .371| .0286 | .0I50 .022| .065| .043 | .002i o) [ e [T 1 I R vy . 0001
.825| .44 .085 .u47| .362| .0291 [ .0I49 024! .oes| .o41 | .0021 | .0002 | —— | .099 | —— | .0007 .000I
.900 | .44 .094 .453| .359| .0289 | .0150 .02¢] .oe7] .ou3] .0022 | .0002 | — | .i05] — | .0007 . 0001
1.015] .4l .123 .476| .353| .0284 | .0I157 .o40| .o79 .039| .0022| .0002 | —— | 119} ——| .0008 . 0001
1,085 | .40 .152] .496| .344| .0282 | .0l64 085! .1o1] .ot6| .o022| .0002 | —— | .131}——] .0008 . 0001
NATI
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TABLE 33.- RESULTS OF COOLING AND DRAG TESTS OF ﬁ-scue MODEL OF XB-36 INBOARD NACELLE;
RUN /4 CONFIGURATION 3.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v LH
A 1RPLANE . ¢, t, | f :;n A 0o | ¢ %‘5‘ ap Cp,
90 Bl ’ 90 FV,
al tL INTERNALl TOTAL [EXTERNAL MY e BAFFLE| EXIT
.0lo.415 | 0.535] 0.0326 | 0.0658 |0.0332 [0.u6| 0.108[0.313 |0.205 | 0.0099 |0.0084 | — |0.550{ ~ [0.0047 | 0.003I
5.0l .595 | .715| .0326| .o0s85 | .0259 | .us| .103| .303 | .200| .0098 | .0032 | - | .553| — | .0045 [ .0030
b.2| .700 | .825| .o0324| .0576 | .0252 | .44| .098| .301 | .203| .0097 | .0032 | — | .547| ~ | .0045 | .0029
7.0 .775 | .900| .0325| .o0601 | .0276 | .uu| .097| .2902 | .195| .0096 | .0030 | - | .528 ~ | .oou6 | .0029
5.2| .885 | 1.015| .0327| .o73i | .owou | .43| .095| .288 | .193| .0095 | .0030 [ - | .555| -~ | .0043 | .0029
9.0| .950 | 1.085| .0329| .o773 | .owuu | .u3| .092| .287 | .195| .0094 | .0029 [ - | .555| -~ | .0043 | .0029
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
G \\:—n :%' AP QA:— AP o AP
i _EXIT % | T | O L Ty TSZ Cp, 5 W% | PV, o,
AF?LE BAFFL BAFFLE|BAFFLE BAFFLE| EXIT
0.535 | 0.50( 0.148]0.668 | 0.520|0.0337 [0.0285 | 0.062| 0.159| 0.097|0.0033 {0.0006 | — |0.133[ — [ 0.0008| 0.0001
715 | .sd .1u9| .670| .521| .0338 | .0287 | .060| .157| .097 [ .0034 | .0006 | — 35| ~ .0009| .000I
.825 | .5d .iu8| .668| .520| .0337 | .0285 | .060| .i55| .095| .0034 | .0005 | — 2| - .0009 | .0001
.900 | .sd .i58| .669| .511| .0339 | .0287 | .o060| .157| .097 | .003% | .0006 | — Jug| - .0009| .0001
i.015| .s5d .173| .e80| .507| .0334 | .0290 | .068| .I65| .097 | .0034 | .0006 | — 35| — .0009| .000!
1.085| .ud .98 .696| .u98| .0326 | .0293 | .084| .(74| .090 | .003% | .0006 | — 39| - +0009| 0001 |
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TABLE 34.- RESULTS OF COOLING AND DRAG TESTS OF —I'-u--scus MODEL OF XB-36 INBOARD NACELLE;
RUN /5 CONF IGURATION 3.
LOWER DUCT INLET
COMPLETE MODEL
0I1L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v AH
IRPLANE c eans i OH
A 90 Vo : % FVo :
al CL INTERNAL, TOTAL [EXTERNAL aarPieleaceie BAFFLE| EXIT
3.0(0.415 | 0.535| 0.0326 | 0.0667 | 0.0341 |0.45/0.102 |0.325 |0.223 | 0.0094 [0.003% | — |0.563 | =— 0.0049| 0.0033
5.0 .595 | .715| .0325| .0596 | .027! | .44| .093 | .311 | .218| .0093 | .0032 | - 547 | - L0049 | .0032
.2| .700 | .825| .0323| .0640 | .0316 | .44| .093 | .308 | .215| .0093 | .0032 | — 537 | - .0049| .003I
7.0 .775| .900| .0325| .0621 | .0296 | .44| .09l | .302 | .2(1 | .0092 | .0030 | — 538 | — .0048 | .003I
8.2 .885 | 1.015| .0327 | .0658 | .033! | .43| .088 | .297 | .209 | .0090 [ .0029 [ ~— 537 [ - .0047| .0030
9.0| .950 | 1.085| .0329| .0755| .ou26 | .43| .085 | .299 | .2i4 | .0089 | .0029 | - .535 | — .0047 | .0030
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
AOH A
Cl ln_ M5E qOH ot
Vo ar il g AP 9 AP
Noexn ” o Cp; N(EXIT P ?8; Cp; RS Cp;
BAFFLE |BAFFLE BAFFLE |BAFFLE BAFFLE| EXIT
0.535 | 0.50| 0.148/0.668 | 0.520[0.0337 | 0.0286 | 0.062| 0.159(0.097 | 0.0033 | 0.0006| ~— 0.133 - 0.0008 | 0.000I
715 .50 .149| .670| .521| .0338 .0286| .060| .I157 .097 | .003Y4 .0006| - 138 — .0009 | .000I
.825| .50 .iu8| .668| .520| .0337 .0285| .060| .I155| .095 | .0034 .0005| — L4 - .0009| .000I
.900 | .50 .158] .669| .511| .0339 .0287 .060| .157| .097 | .0034 L0006 — L4y - .0009 | .000I
1.015| 500 .173] .680| .507| .033u .0290| .068| .165| .097 | .0034 .0006| — .13 - .0009| .000]
1.085 | .49 .198| .696| .498| .0326 .0293| .084| .I174| .090 | .0034 .0006| — 139 — .0009| .000|
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TABLE 35.- RESULTS OF COOLING AND DRAG TESTS OF -l'—u-scue MODEL OF XB-36 INBOARD NACELLE;
RUN /7 CONFIGURATION 3.
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v AH
A IRPLANE Cp. Cp Gy, | > AH
C i F P Yo 0 AP Q Cp. 40 AP Cp.
v EXIT W | VS i W | T i
C INTERNALL TOTAL [EXTERNAL NO e 4 BAFFLE| EXIT g 3
a L BAFFLE |BAFFLE
3.0/0.415 | 0.535| 0.0337] 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 | .o640 [ .0304 | .54| .122| .4i1| .289 | .0I16 | .0054 | — 558 | — .0055| .0037
6.2| .700 | .825| .o03u6 | .o654 | .0308 | .53| .I125| .408| .280 | .0II5 | .0053 | - 555 | — .0054| .0036
7.0 .775| .900| .0336| .0685 | .0349 | .53| .120| .40I| .281 | .OlI4 | .0053 | — 551 | = .0054 | ,0036
3.2] .885 | 1.015| .034l | .0737 | .039 | .52| .i121| .395] .274 | .0113 | .0050 | ~— 546 | — .0053| .0035
.0l .950 | 1.085| .o03u7{ .0909 | .0s62 | .52| .i123| .397| .274 | .o0t12 | .0050 | - 5u3 - .0053| .0035
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
AH AN
gon o T sy AH
LR A . AP io AP ?8' T AP 0
NoEXIT To Vg (:Di NgXIT o e cDi % FVO cDi
BAFFLE| BAFFLH BAFFLE|BAFFLE BAFFLE| EXIT
0.535 p.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| .o0304| .0267| .074| .267| .193] .0043 | .0012 | — 69| — L0011 | .0002
.825 | .u7 | .127] .e88| .561| .0304| .0269| .075| .269| .I194| .oO04y | .0013 | - 67| - L0011 | .0002
900 | .47 | .136| .e94| .558| .0299| .0267| .075| .272| .197] .0O44 [ .00I3 [ - 67| — .0012| .0002
.05 |.u7| .i153] .710| .557| .0298| .0275| .077| .278| .201] .OO44 | .00I3 | - 63| - L0012 | .0002
1.085 | .u6 | .i182] .729] .su7| .o294| .0281| .088| .292| .204/ .0045 | .00I4 | ~— 165} — L0012 | .0002
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TABLE 36.- RESULTS OF COOLING AND DRAG TESTS OF -ll—u-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN |8 CONF IGURATION 3
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v AL
JAIRPLANE Cl CDi CDF CDP % :Xo” AP Q Cp. éq-:— AP a0 cDi
e TT/; ! P A
al CL INTERNAL] TOTAL [EXTERNAL BA';QLE 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]| .o454 | .0664 | .0210 | .59| .09l .493| .402 | .0135 | .0078 | — | .608 | — | .0054 | .0040
b.2| .700 | .825| .ou70| .0632 | .0162 | .59| .089 | .490] .401 | .0I34 | .0077 | — | .613| — | .0053 | .0040
7.0l .775| .900| .ou61 | .0697 | .0236 | .58| .089 | .482| .393 | .0i31 | .00783 | — [ .608 [ — | .0053 | .004O
8.2| .885 [ 1.015| .oue3 | .0716 | .0253 | .57| .097 | .479| .382 | .0130 | .0072 | — .602 | — | .0053 | .0039
9.0| .950 | 1.085| .ou57 | .0753 | .0296 | .57| .102 | .484| .382 | .0129 | .0073 | — .602 | — | .0052 | .0039
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
“ :—Z % AP "A:- AP iR % ap
arrLe] exiT | © 0 BA?(ELXEITBAFFLE it e [0 oarFLE] exiT | Mo 0

0.535 |0.57] 0.159/0.730[0.571 [0.0355 |0.034I | 0.132| 0.480|0.348 |[0.0065 |0.0036 [ — |0.1563 [ — | 0.0014 [0.0002
715 | .58 .158| .720| .562 | .0358 | .0337 | .132| .486( .354 | .0066 | .0037 [ — | .160 [ — L0014 | .0002
.825| .60 .160| .724°| .564 | .0371 | .0352 .133| .500| .367 | .0067 | .0039 | — 78 | — .0015 | .0003
.900 | .59 .I61| .723| .562 | .0365 | .0345 .137| .508| .371 | .0068 [ .0040 | — A .0015 | .0003
1.015| .59 .179| .730| .551 | .0361 | .0347 Juy| .513| .369 | .0068 | .0041 | — | .181 ] — .0015 | .0003
1.085 | .56 .197] .7%1| .544 | .0346 | .03u0 .151| .526| .375 | .0067 | .0042 | — o196 | — .0015| .0003
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TABLE 37.- RESULTS OF COOLING AND DRAG TESTS OF -I-!E-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 18 CONFIGURATION 3
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
]
IRPLANE ¢ ¢ 2 ALH AH
8 ¢ D Co¢ . 1% I, AP % Cp . 9 AP 3 Cp:
—_— i i
90 0 9 o
al CL INTERNAL TOTAL [EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.0/0.415 | 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[ .ou47 | .o0612 | L0166 | .57| o | .500 |—— | .0136 | .0080 | ——| .675|——| .0047| .0040
.2| 700 | .825| .ouus | .0683 | .0235 | .57| Z | .495 [——| .0185 | .0078 | ——| .671|——] .0047/| .0040
7.0 .775 | .900| .oyue | .o749 | .0303 | .56 | ¥ | .492 |—— | .0133 | .0077 | ——| .664 | —— | .0047 | .0039
s.2| .885 | 1.015]| .ou52 | .o08i6 | .0364 | .56| S | .us88 |——| .0132 | .0075 [——| .660| ——| .0046| .0038
9.0 .950 | 1.085] o044y | .0904 | .0460 | .55 483 |—— | .0131 | .o0o74 | ——| .656 | ——| .0046| .0038
UPPER DUCT INLET
ENGINE AIR DUCT LEFT HAND INTERCOOLER DUCT CABIN AIR DUCT
o, b MGl - ) aH
Yo 90 — 9 AP 90 AP
3 . o T%’ Cp. q Fv Cp;
99 0 i 0 i [¢] o |
BAFFLE| 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| o | .712 | ——] 0352 | .0825 8 491 ——| .0069 | .0040 | ——| .154 | —— | .00I4 | .0002
.825| .58 3 | .710|——| .0356 | .0826 2 6502 ——| .0070 | .oo41 |——]| .is4 | ——] .00i5| .0002
900 | .58l ¥ |.710l——) .0353 | .o325 | = | .s06]—| .0070 | .oo42 [—| .is4|—| .o0i5] .0002
115 | 590 2 | .712|——] .0360 | .0333 = 510l —— | .oo70 | .o2 | ——]| .161 | ——] .00I5| .0003
1.085 | .57 716 | —| .0349 | .0325 514 ——| .0070 | .oo43 | ——]| .168] ——| .0015] .0003
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TABLE 38.- RESULTS OF COOLING AND DRAG TESTS OF -Ilu--SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 19 CONFIGURATION 3
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v AH AH
IIRPLAN c s . o
¢ , C; Cof % }v 9o AP Q Cp. % SE Cp.
NoEXIT 'a;’ —?—Vo i %, Fvo i
al CL INTERNAL| TOTAL [EXTERNAL L BAFFLE| EXIT
3.010.415 | 0.535| 0.0449|0.0654 | 0.0205 [0.59| 0.126| 0.523|0.397 | 0.0137 |0.0085 — 10.633| — ]0.0052 | 0.004I
5.0 .595 | .715| .o446 | .o707 | .0261 | .59| .122| .507| .385 | .0i35 | .0080 | — 621 | — . 0052 L0040
.2| .700 | .825| .ou38 | .0629 | .0191 | .58| .l121| .500| .379 | .0i134 | .0078 | — Sl 005 0039
7.0l .775 | .900| .o439 | .o719 | .0280 | .58| .125| .493| .368 | .0133 [ .0076 - 615 — L0051 .0038
3.2] .885 | 1.015( .oyy3 | .0853 | .oui0 | .56 | .i34| .u92| .358 | .0130 | .0075 — | .609| — | .0050 .0038
.ol .950 | 1.085| .ouwus | .0917 | .ou73 | .56| .138| .491| .353 | .0129 | .0074 | — | .610f — | .0050 .0038
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
o L - L aH
y q AP & AP q AP 0
(o) 0 — S (o} —
% FVo Cp; N(EXIT 90 .F%; cDi 9 FVo CDi
BAFFLE| EXIT 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| .009% | .0028 — 2202] . — L0014 .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 = 2207 = | 0014 .0003
i.o15| .63 .182| .700| .518| .0370| .0334| .094 | .292| .i198| .0096 | .0030 - .209 — | .001Y4 .0003
1.085 | .63| .203| .710| .507 | .0364| .0335| .100| .297| .197| .0096 | .003I — 214 — | .0015 0003
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TABLE 29.- RESULTS OF COOLING AND DRAG TESTS OF —IIT-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 20 CONFIGURATION 3
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
Vn A
A IRPLANE (G ¢ ¢ ~L A o
, Dj Of % |V, P AP Q Cp. 9 AP 8 Cp,
99 Vo : 9 FVo {
al CL INTERNAL TOTAL EXTERNAL BAFFLE| EXIT BAFFLE| EXIT
3.010.415 | 0.535[0.0393 | 0.0777 | 0.0384 | 0.62 0.118 | 0.538| 0.420[0.0140 |0.0090 | —]0.592 | — [0.0057 | 0.0041
5.0 .595 | .715| .0398 .0774| .o0376 | .61 .116| .523]| .4o7| .0138 | .0088 | —| .582 | —— | .0056 .0039
6.2| .700 | .825| .0402 .0763 | .0351 | .60 .14 | .515| .401| +0137 | _oos3 | ——| :573 | —| .0055 .0038
7.0 775 | .900| .0405 .0795 | .0390| .60 .ll12| .508| .396| .0136 | .0081 |——| .569 | — | .0055 .0038
3.2 .885 | 1.015] o412 .0896 | .ou84 | .59 .129| .506| .377| .0134 | .0080 | ——| .s64 | —— | .0055 .0038
9.0 .950 | 1.085| 0419 .0949| .0530| .59] .136 | .s06| .370| .0132 | -0079 | ——| .560 | —| .0055 . 0037
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
o |aEal AR AH Al
Vo 9 AP q AP 9 AP ) L0
% FV, Cp; : 9o 'FS; Cp; CPR Cp;
BAFFLE| EXIT BAFFLE| EXIT BAFFLE| EXIT
0.535 f0.58 |0.088 | 0.363 | 0.275|0.0265 | 0.0107 |0.173 |0.835 | 0.662| 0.0162| 0.0194 | —| 0.i17/] ——|0.00I4 | 0.0002
7151 .59] .09t | .367| .276] .0265| .0108 | .172 | .844 | .672| .0l66| .0202 | ——| .17I|——| .00I4 .0003
«8251 .50l 006 ] Laa7e |- raazel dp2ei ] otlo ] 72 1852 | 6 80N 0167 |8 0206 =L IR i L 00k .0003
.900 | .59 .101 | .377| .276| .0263 | .0lil | 170 | .859 | .689| .0168| .O021f | — | .l172] /| .00I4 .0003
1015 1..69] wvid2 | .392) .270] .0260 |- 0115 | 172 | .862 |- +690] = solzl|==02i8 || «l B} —1] :00i4 .0003
w085 sel siazl 390 262 ) 0259 ) onlZ 17T L 877 2700 0170 022l i——— | =l W 00 .0003
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TABLE ¢0.- RESULTS OF COOLING AND DRAG TESTS OF I—III--SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 2/ CONFIGURATION 3. :
LOWER DUCT INLET
COMPLETE MODEL
0I1L-COOLER LEFT HAND ENGINE CHARGE-AIR DUCT
v Al
b ireLANE . Cp, G, ¢, —v—:- Eq;” av o Y éq(.)"_ AP 6.
5 "o : 9 FV,
al L INTERNALL TOTAL [EXTERNAL santielearrLe BAFFLE| EXIT
.0(0.415 | 0.535| 0.0394 |0.0767 |0.0373 |0.32 | 0.075] 0.187|0.112 |0.007| [0.00i% | — 0.323 | ~— | 0.0031 | 0.001l
5.0/ .595 | .715| .0396 | .O74y | .0348 | .32 .066| .177| .11l | .0071 | .00I3 | =— 310 — .0031 | .0010
6.2| .700 | .825| .osol | .0718 | .03(17 | .32| .061| .173] .li2 | .0070 | .00I3 | ~— .308 | — .0031 | .0010
7.0] .775 | .900| .owou [ .0767 | .0363 | .32| .060| .172[ .1l2 [ .0070 [ .00I3 | — 307 | -~ .0031 | .0010
8.2| .885 | 1.015| .oui5| .0830 | .o415 | .31 | .059| .I169| .I10 [ .0069 | .0012 | =— .308 | — .0030 | .0010
9.0| .950 | 1.085| .oue5| .0937 | .0512 | .31 | .058| .I72 .Il4 [ .0068 | .00I2 | — 3l2 | = .0030| .0010
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
Al
“ #‘ Yo | ap "AQH- AP %ﬂ' AP
0 noEXIT e el Y EX|T e 'FS; o, 0 L FT/QO_ 6,
BAFFLE |BAFFLE BAFFLE|BAFFLE BAFFLE| EXIT
0.535 | 0.64 0.133/0.5I4| 0.381| 0.0317| 0.0192 | 0.152| 0.826| 0.674 0.0159 | 0.0188| — 0.16 ~ | 0.0006 | 0.000I
715 | .64 .134| .513| .379] .0317| .0I91| .I54| .831| .677] .0I6l 0192 - .15 —~ .0006 | .000I
.825 | .64 .133| .516| .383| .o3i6| .o192| .158| .838| .e80[ .0162 | .0195( - A58 -~ .0006 | ,0001
.900 | .64 .143| .518| .375| .03I16| .0193| .158| .842| .684 .0162 0197 - L5y~ .0006 | .000I
1.015| .64 .I61| .532| .371| .0313| .0197| .I62| .854] .692 .0I65 | .0205| ~— 58—~ .0006 | .000I
1.085 .sul .189| .545| .356| .0310| .0202| .I74| .864| .690] .0I165 | .02i10] — .53 -~ .0007 | .000I
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-I—I“—-SCALE MODEL OF XB-36

TABLE 4#/.- RESULTS OF COOLING AND DRAG TESTS OF INBOARD NACELLE;

CONFIDENTIAL

COMMITTEE FOR AERONAUTICS

RUN 22 CONFIGURATION 3
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER ENGINE CHARGE-AIR DUCTS
Vi A A H
IRPLANE c ¢ geile an
; o W TR ) . oy B el i
al CL INTERNALL TOTAL [EXTERNAL BAngE — BAFFLE| EXIT
3.0[0.415 | 0.535]/0.0222 |0.0482 | 0.0260 0.55 |0.118]0.332| 0.2i4|0.0096 | 0.0035| — ]0.598 | — | 0.0081 |0.0059
5.0 .595 | .715] .0222 | .0440 .0219] .55 | .115| .325| .210| .0095 L0034 | — A s .0080 | .0058
6.2| .700 | .825| .0219 | .0us5u L0235 .54 | L115] .319| .204| .0094 .0033| — SRS B .0079 | .0055
7.0] .775 | .900| .0219 | .0496 0277 | 54| 117 | .317| .200( .0093 <0030 = .586 | — .0079 | .0056
8.2] .885 [ 1.015] .0219 | .0534 .0315| .53 | .125| .322| .197| .0091 00324 == 2580 |t .0078 | .0055
.0l .950 | 1.085| .0224 | .0656 L0432 | .53 | .132| .326| .I194| .0090 20032 ) = 2B 7 s .0078 | .0055
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
c, Yn Al f—: A
Yo 90 AP AP 9 AP 0
5 vy Cp, Ngxn e 'r%; Co, A Cp,
BAFFLE| EXIT BAFFLE |BAFFLE BAFFLE| EXIT
0.535 |0.47/0.10210.517 | 0.415 | 0.0294 |0.0180 [0.050 | 0.109| 0.059/0.0053 [0.0006 | — 0.097] — [0.0006 |0.0001
15 471 L1021 W519 | J417 | L0294 | .O0I8I 053 | .11 .058| .0054 | ,0006 | — 094 — .0006 .0001
.825 | .u7( .103| .516 | .413| .0293| .0179 053 | JII4| .06l| .0054 | .0006 | — 093] — .0006 L0001
.900 | .47| .107| .515 | .408 | .029% | .0179 L054 | .114| .060| .0054 | .0006 — .095| — .0006 0001}
1.015| .46| .131| .521 | .390| .0290]| .0179 .058 | .l116| .058| .0055 | .0007 | — « 06} — .0006 .0001
1.085 | .46| .i167| «534 | .367 | .0288( .0I83 075 | .128| .053| .0055 | .0007 | — SRz .0006 .0001
NATIONAL ADVISORY
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TABLE 92.- RESULTS OF COOLING AND DRAG TESTS OF —IIE-SCALE MODEL OF XB-36 INBOARD NACELLE:
RUN 24 CONFIGURATION 3.
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER ENGINE CHARGE-AIR DUCTS
v AH
IRPLANE c c i e AH
5 c Co; Of % |V, 9o AP 0 & T AP ¢
l EXIT . ] e i s Dj
c INTERNA N0 fo Yo o Flo
al cL U TOTAL EXTERNAL S P BAFFLE| EXIT
.0lo.415 | 0.535] 0.07540.1073 [0.0320 | 0.86| 0.175 0.835| 0.660| 0.0179] 0.0212| — | 0.696] — [ 0.0095 | 0.0085
5.0 .595 | .715| .o754 | — - .85l .177| .s28| .e51| .0i175[ .0206]| - .68/ — | .0096 | .0084
6.2| .700 | .825| .o7u8 | .1073 | .0325 | .8y .i87| .822| .635] .0I72| .0199| — .669| — | .0096 | .0082
7.0l .775 | .900| .o7us | .1082 | .0337 | .83 .198| .817| .e19] .o0i70| .oi9u| - .662] — | .0096 | .0080
5.2] .885 | 1.015| .o7uu | — - .82 .204| .s10| .606| .0166| .0188| - 654 — | .0096 | .0079
.0 .950 [ 1.085| .0751 | .i226 | .ou75 | .81] .217| .808| .591| .0i64| .0185| - .6ug] — | .0096 [ .0078
UPPERSBUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
AN AH
R o L 2.
v AP q AP 0
o} a— " (o] —
EXIT 1 vy | Co, Al % ?8; Cp; 5% | 7Y, Cp,
 BAFFLE [BAFFLE BAFFLE|BAFFLE BAFFLE| EXIT
0.535 10.8110.237[0.700 | 0.463 | 0.0438 | 0.0395 | 0.158 | 0.6860.528 [0.0162 | 0.0143| — [0.238 [ — | 0.0014 | 0.0004
715 | .82| .238] .700| .4e2| .ouz9| .0396 | .162| .697| .535 | .0165 | .oiu8| - | .238| - .00I5 | .0004
.825 | .82| .240| .697 | .us7| .ouwwo| .0395| .ie5| .7ou| .539 | .oi66 | .0I51| - | .287 | - .0015 | .0004
900 | .82 .2us| .698| .us3| .ou39| .0395| .166| .706| .540 | .0166 | .o152| - | .2u4 | — .0015 | .0004
1.015| .81 .255| .704| .4u9| .ouss| .o0396 | .168| .716| .548 | .0167 | .0157| — | .2u3 | — .0015 | .0004
1.085 | .82| .279| .709| .u30| .ousu| .o0399| .i179| .732( .553 | .0170 | .0163| - | .2u2 | - L0015 | .0004
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TABLE 43.,- RESULTS OF COOLING AND DRAG TESTS OF ﬁ-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 25 CONFIGURATION 3.
LOWER DUCT INLET
COMPLETE MODEL
0IL-COOLER ENGINE CHARGE-AIR DUCTS
Vo A AH
A IRPLAN C C —_— AL
S e i el Vi N Rl s e L o,
A 9 TV, ; 90 FVo ;
al CL INTERNAL] TOTAL [EXTERNAL LT e BAFFLE) EXIT
3.0[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
B0l e 595 .715| .0613 | .0879 | .0266 | .89 | .179| .323| .l44 | .0I84 .0065| - JOY | - .0099 | .0090
6.2 .700 .825| .0615 | .0849 . 0234 87| 193 .330| .137 .0180 .0065| - 698 | — .0097 .0088
0L <775 .900| .0616 .0886 .0270 .86 .208 «383] <1256 ] 0177 .0065| - 684 | — .0099 .0087
8.2] .885 | 1.015]| .062I .0922 .0301 85| .216 «337] 121 0173 .0064| - 671 - .0099 .0084
9.0} .950 | 1.085| .0630 ) .0992 | ,0362 84| .229] .342 113 .0170 .0064) - .664 | — .0099 | .0083
UPPER DUCT 'INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
AN AH
oy O e ot
¥y P q AP Q
L EXIT — 2 e
NOEX'T %% FV, Cp, T % 'F%'[, Cp; g - Fig Cp;
BAFFLE |BAFFLE BAFFLE|BAFFLE BAFFLE| EXIT
0.535 10.81|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 | .l162| .697| .535| .0165 | .0lu8 - 238 | - .0015 | .000Y
.825 | .82| .240| .697 | .457 L0440 | .0395| .165| :704| .539| .0I66 L0151 - 237 | - .0015 | .0004
.900 | .82 .245| .698 | .453 .0439| .0395| .lI66 .706 .540] .0166 L0152 - L2U4 | - .0015 | .0004
|.015| .81 .255| .704 | .4u49| .ou35| .0396| .l168| .716| .548| .0167 | .0I57 - 23| - .0015 | .0004
1.085| .82 .279] .709| .430| .0u434| .0399| .179| .732 .553| .0170 | .0163 - L2U2 | - .0015 . 0004
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TABLE 44.- RESULTS OF COOLING AND DRAG TESTS OF -ll—u-SCALE MODEL OF XB-36 INBOARD NACELLE;
RUN 26 CONFIGURATION 3
LOWER DUCT INLET
COMPLETE MODEL
01L-COOLER ENGINE CHARGE-AIR DUCTS
v AH
IRPLANE o - c c In - AOH
FA ¢, D g Dp Vo % AP Q Cp. 9 Aty & Cp.
EXIT 9 | Y : 9 FVo '
al ¢ INTERNAY TOTAL [EXTERNAL LI R BAFFLE| EXIT
3.0]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] .o491 .0813| .0322| .93] — | .159| — | .0200 | .0033| — .658| — | .0097 | .0081
b.2| .700 | .825| .ou9s | .08231 .03281 .92 — | .7t | — | «0i%6 | .0035 | ‘— 644 — | .0098 | .0079
7.0l .775 | .900| .ou99 | .0823| .o324 | .9i| — | .177| — | .0194 | .0036 | — 637 — | .0098 | .0078
8.2! .885 | 1.015| ,0509 | .0806| .0297| .90 — | .195| — | .0189 | .0039 | — 623 — | .0099 | .0076
9.0 .950 [ 1.085] 0521 o848 | .0327| .88 — | .220] — | .0183 | .o43| — | .620] — | .0098 | .0075
UPPER DUCT INLET
ENGINE AIR DUCT INTERCOOLER DUCTS CABIN AIR DUCT
AN
¢y Yo Al 7 AH
Ve 90 AP AP q AP
%0 FVO Coi N§X|T w ‘rg; cDi o % FVO cDi
BAFFLE| EXIT BAFFLE|BAFFLE BAFFLE| EXIT
0.535 |1.19) — p.435 | — |0.0618 |0.0307 | — |0.407| — | 0.0247 o.0OII4 [ — |O0.721 — |0.0034 [0.0032
715 1.9l — |.u35 | — | .0618] .0307 | — | 44| — 0249 .0117 | — | .745] — | .0035 | .0C34
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NACA BRM No. L6J11 CONFIDENTIAL
FIGURE LEGENDS
Figure 1.~ General arrangement of flap; airfoil and flap ordinates

for 1/14-ecale model of XB-36 inborad nacelle.

Figure 2.~:Rear view of nacelle showing asnnular exhaust slot,

spinner, separating plate, and flap nacelle gap. . 1/14-scale model

of XB-36 inboard naceclle.

Figure 3.- Views of configuration Aj; 1/lk-scale model of XB 36
inboard nacelle. ._ 2wy ST e

~Figure 4.~ Modification of configuration A; 1/lk-scale model of

XB-36 inboard nacelle.

Figure 5.- Views of configuration B, l/lh scale model of XB 36
inboard nacelle. ;

Figure 6.« Modifications of configuration B; 1/1bk=scale: model of
XB-36 inboard nacelle.

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

Figure 8.- General arrangement of 1/lhk-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/lh-scale model of XB-36 inboard nacelle.

Figure 10.- 1/1hk-gcale model of the XB- 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)lRear_top view showing air exits.

Figure 10.- Concluded.

(d) Reer bottom view showing air exits.
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2 CONFIDENTIAL NACA RM No. L6J11
FIGURE LEGENDS - Continued
Figure 1l.~ General arrangement of 1/lL4-scale model of the. XB-36

inboerd nacelle with leading-edge air inlets.

Figure 12.- 1/1hk-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.- 1/1k-scale model of the XB-36 inboard nacelle sealed for
the no~flow condition; configuration 3.

(a) Three-quarter front view.
Figure 13.~ Continued.

(b) Rear top view.
Figure 13.~ Concludede.
| (é) ﬁear bottom view.

Figure 14.- 1/1h-scale model of the XB-36 inboard nacelle with flaps
deflected 38.5°; configuration 3.

(a) Three-quarter front view of lower surface. (Model inverted.)
Figure 14.- Concluded.

(b5»Rear view
Figure 15.~ Spanwise variation of section draé coefficient obtainéd

from wake survey of l/lh-scale model of~XB-36 inboard nacelle.
Configuration 3, run 22, cy = 0.535, R = 2.5 x 10% LIT test 351.
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NACA RM No. L6J11 CONFIDENTIAL 3
FIGURE LEGENDS = Continued

Figure 16.- Lift cheracteristics of the 1/llh-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. LIT test 351.

Figure 17.- Drag characteristics of 1/lh-scale model of the
XB-36 inboard nacelle (exclusive of engine charge air) based on
model nacelle frontal aresa. ~Configuragion 1; high-speed
condition at 30,000 feet; R = 2.5 % 10°. LTT test 329.

Figure 18.~ Variation of total pressure defect at the cooling-air
duct exits with flow coefficient for the 1/1h-scale model of the
XB-36 inboard nacelle. Configuration 3; runs 1 to 7; no baffles;

~

R =2.5 x 10° LIT test 351.

Figure 19.- Drag characteristics of 1/lk-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° LTT teste 329, 331, and 351.

Figure 20.~ Drag characteristics of l/lu-scale model of the XB-36
inboard nacelle (exclusive of engine charge air) based on model
nacelle frontal area. Maximum flow conditionj R £ 2.5 X 106.
LIT tests 329, 331, and 351.

Figure 21.- Drag characteristics of 1/lk-scale model .of the XB-36
inboard nacelle (exclueive of engine charge air) basgd on model
nacelle frontal area. Configurstion 2; R = 2.5 x 10°.

LTT test 331. . '

Figure 22.~ Effecte on nacelle drag of normel end spanwise sliding
doors on the left hand intercooler cooling air duct exits;
1/14-scele model of XB-36 inbosrd nacelle. Configuration 2; low
nacelle air flow; R = 2.5 X 10°, LIT test 331.

Figure 23.- Effect on nacelle drag due to closing in verying
combinations, the exits of the intercooler and engine charge-
air ducts; iélh-scale model of the XB-36 inboard nacelle.

R = 2.5 x 10°; LIT test 331.

Figure 2k.- Effect on nacelle drag of increased flow through the

intercooler ducts; 1/lk-scale model of the XB-36 inboard nacelle.
Configuration 3; R 2 2,5 X 10°., LIT test 351.

CONFIDENTIAL




b CONFIDENTIAL NACA RM No. L6J11

FIGURE LEGENDS = Centinued

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

(a) 10,000 feets
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) 40,000 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 %uct exits; climb condition at 40,000 feet.

R € 2,5 % 109; 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 ¥ 2.5 x 106,

Figure 28.- Average totel pressure defect at Several chordwise
positions within the engine air duct; 1/ll-scale model of the XB-36
inboard nacelle. Configuration 3; R % 2.5 % 100; LTT test 351.

(a) High-speed condition at 30,000 feet; run 22.
Figure 28+~ Concluded.
(b) Climb condition at 40,000 feet; run 2k,
Figure 29.- Effects on nacelle drag of no and partial flow through

ducting system of '1/1h-scale odel of the XB-36 inboard nacelle;
configuration 2; R & 2.5 x 10°., LTT test 331.
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NACA RM No. L6J11 CONFIDENTIAL 5
FIGURE LEGENDS = Concluded

Figure 30.- Drag characteristics of 1/lk-scale model of the XB-36
inboard nacelle with all air inlets and exits sealed and faired.
Configuration 3; R ¥ 2.5 X 1093 LIT test 351.

Figure 31.~ Drag scale effect of 1/lli~scale model of the XB-36

inboard nacelle. Configuration 3; cruise condition at 0,000 feet.
TDT test 723,
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of airfoll chord]

General arrangement of flap, airfoll and flap ordinates for 1/lli-scale model
X8-36 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 hy
inboard nacelle. 03
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Av="7016 84, 1in.

(a) Top three-quarter view. (b) Bottom three-quarter view.

l-inch thick lip M
E NN
s SAARRRANNNN g
%

(c) Center line sectlon
through ducts.

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

Ty

(a) Short bottom fairing. (b) Medium bottom fairing.

Sharp 1lip

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

Figure l.- Modification of configuration A; 1/ll-scale model of XB-36 inboard nacelle.

NATIONAL ADVISORY
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A =5.19 sq. in.

(a) Top three-quarter view. (b) Bottom three-quarter view.

Figure 5.-

Sharp 1ip \M
W@“““"S/

(c) Center line section
through ducts.

Views of configuration B; 1/1l-scale model of XB-36 inboard nacelle.
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(a)

(a)

Figure 6.-

T I e s AT T AN S e o o
° eee oo0e
0:. (X} °
CONFIDENTIAL
26° metal cone exit; (b) Flap-nacelle (¢) Flap-nacelle
spinner removed. gap open. gap sealed.

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

Modifications of configuration B; 1/1l-scale model of XB-36 inboard nacelle.
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sy A2 S b
A =1.32 sq. in A = 3.16 sq. in,

(a) Top three-quarter view. Lt g e i

Sharp 11p ——, oot N,
w ~=CCTTTTRIRISSISS

IR

(c) Center line section
through ducts.

Figure 7.- Views of configuration C; 1/1lL-scale model of XB-36 inboard nacelle.
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Cabin air duct

) ¢ symmetrical except
View A=A for cabin air duct

Wing L.E.

Engine charge-air outlet

Intercooler cooling-
Drooped nose air inlet Baffle plate eiriouclel
First form; configuration 1 to simulate
Second form; configuration 2 intercooler

/——— Wing contour

3 Fan location
; =4~ _ (not simulated)

Cablin alr

Intercooler alir—

<

Engline air — =

Baffle plate
to simulate
engine

N EB%

Engine-charge
View B-B

“~—— Baffle plate air duct

t; simulate
oll=-coo
Lor Oil-cooler cooling=-
alr outlet

CONFIDENTIAL

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

Engine cooling-
air outlet

Nacelle contour
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NACA RM No. L6J11

CONFIDENTIAL

/— Chord line

|
|
|

f«—— Centerl
‘ front s

Plain wing
contour

First nose form

Second nose form

\\\\\\\\\\\\“‘\\\\

First nose form

[stations and ordinates given in
percent of alrfoil chord]

Second nose form

[stations and ordinates given in
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Figure 9.~
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of 1/1li-scale model of XB-36 inboard nacelle.
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Profile and ordinates of first and second drooped nose forms; centerline
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ENGINE-, INTERCOOLER=,. & e
CABIN-AIR DUCT i
ENGINE CHARGE -AIR DUCTS
NACA
LMAL 33923
OIL-COOLER DUCT

(a) Front view showing air inlets, 5
).- 1/14-scale model of the XB-36 inboard nacelle: =
configuration 2. ®
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“_-CABIN-AIR EXIT
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ENGINE-AIR EXIT PLUG

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

Figure 10.- Concluded.
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Hebinii e ok € symmetrical except

for cabin air duct

Engine charge-air outlet

Wing L.E. |
|
Intercooler cooling-
Baffle plate air outlet
Drooped nose air inlet to simulate
Second form; configuration 3 intercooler

Wing contour Baffle plate
to simulsate

engine

Cabin air—\ Fan location
~ _ (not simulatea)

intercooler air-—»

Engine air —»QX'—_
. e ‘
\< e Engine cooling-

et air outlet
R '

Nacelle contour

/Baffle plate

Englne~charge
to simulate Fainhduop
oil-cooler
View A-A Oil-cooler cooling-

air outlet
CONFIDENTIAL

Figure 11.- General arrangement of 1/llj-scale model of the XB-36 inboard nacelle with leading-
edge air inlets. NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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(a) Front view.

Figure 12.- 1/14-scale model of the XB-36 inboard nacelle; ¢
configuration 3. =
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(b)
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NACA LMAL 4650l

Three-quarter front view of lower surface.

Figure 12.- Continued.
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(c) Three-quarter front view.

Figure 12.- Concluded. CONFIDENTIAL
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(a) Three-quarter front view.

Figure 13.- 1/14-scale model of the XB-36 inboard nacelle sealed for
the no-flow condition; configuration 3.
NATIONAL ADVISORY COMMITTER FOR ABRONAUTICS
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(b) Rear top view.

Figure 13.- Continued.

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS
LANGLEY WENORI AL ARRONAUTICAL LABORATORY - LANCLEY FIELD,

VA

b 4 hd

: 08 oecoe

e e )
—
pZn
>
(®!
>
o
=
el
<y
@]
o3
(@)
—
[
—

qe1 ‘814



CONFIDENTIAL

CONFIDENTIAL

NACA
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(c) Rear bottom view.

Figure 13.- Concluded.
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(a)

Figure 14.- 1/14-scale model of the XB-36 inboard nacelle with

CONFIDENTIAL

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

flaps deflected 38.5°; configuration 3

I
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(b) Rear view.

Figure 14.- Concluded.
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Figure 16.- Lift characteristics of the 1/ll-scale model of
the XB-36 inboard nacelle. Configuration 3; pressure
drops and flow coefficients set for the crulse condition

at 10,000 feet; R ¥ 2.5 x 106. LTT test 351.
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Figure 17.- Drag characteristics of 1/llj-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 coefficlent for the 1/lli-scale model of the XB-36 inboard nacelle.

Configuration 3; runs 1 to 7; no baffles; R = 2.5 x 106. LTT test 351.
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Figure 19.- Drag characteristics of 1/1llj-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.
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Figure 20.- Drag characteristics of 1/1lli-scale model
of the XB-3%6 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/lL-scale model
of the XB-36 inboard nacelle (exclusive of engine
charge air) based on model nacelle frontal area.

Configuration 2; R T 2.5 x 106, LTT test 331.
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Filgure 22.- Effects on nacelle drag of normal
and spanwise sliding doors on the left hand
intercooler cooling alr duct exits;
1/1lj-scale model of XB-3%6 inboard nacelle.
Configuration 2; low nacelle air flow;

RE 2.5 x 106. LIT test 331.
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air ducts; 1/1Li-scale model of the XB-36 inboard nacelle.
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Figure 2lj.,- Effect on nacelle drag of increased flow

through the intercooler ducts; 1/llj-scale model
of the XB-36 inboard nacelle. Configuration 3;

R T 2.5 x 106, LTT test 351.
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condition at varying altitudes, R ¥ 2.5 x 106,
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Figure 26.- Comparison of drag effects of configurations 2
and 3 with different types of doors on the oll-cooler
and intercooler cooling-gir duct exits; climb condition
at 40,000 feet. R = 2.5 x 106; LTT tests 331 and 351.

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS




Type doors on cooling-
ir duct exi
CONFIDENTIAL i o i
011 cooler Intercooler
© Flap Flush
& 0 Flush Flush
. F
i ‘ 50,000 £t | g Flap Cr = 0.915
. j Climb at
: 20,000 £t 233000 lft | 10,000 £t —
- I
o
10,0 ’ l g L
® . o6 ,000 £t | o e s __ Lo,000 £t Confige 2~—+O
o e | \
o
H Cy, = 0.700 H \/@
g C%\“CL\% Config. 2 ilar SR R
2 e oo B B T o
- a s sl e jo)
o .OL]. SNy 7
% \% ﬂ'/
75 .
-t ot £ A
e Confige 3 — s O Config. 3
S —o1 —
ol 02
—
2 NATIONAL ADVISORY
v COMMITTEE FOR AERONAUTICS —
5 CONFIDENTIAL
0 1
002 005 OOJ-I» 005 L] 06 L] W 008 009 010

Flow coefficlent, Q/FV,

TTI9T "ON INY VOVN

Figure 27.- Variation of external nacelle drag with flow coefficlent for cruise and climb
with different types of doors on the oil cooler and intercooler cooling-air duct exits.

R T 2.5 x 100,

L2 ‘B



AH
9

Average total pressure defect,

CONFIDENTIAL
06 ]
Exit
. ;
*5 o 0.415 1
C 599
O LT700
B e 11D
A V.1 -« 885
SRR Baffle T
o /__Configuration 1 B
Rear of
4/ diffuser
I2 J/
Fan //’D
Rear spar By,
4 Front spar J‘ I //
B S e =i _af/gzﬁggééa
1'> _/
0 s S
0 10 20 30 Lo 50 60 70 80 90 100 110

Percent wing chord

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

Flgure 28,- Average total pressure defect at several chordwise positions within the
engine air duct; 1/1lL-scale model of the XB-36 inboard nacelle. Configuration 3;

R¥2.5 x 106; LTT test 351.
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Figure 29.- Effects on nacelle drag of no and
partial flow through ducting system of
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Figure 30.- Drag characteristics of 1/1l-scale
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