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SUMMARY

Pressure-distribution data were obtained on fuselage surfaces
which extended downstream of a jet exit and were subject to the influ-
ence of a heated propulsive jet. Three fuselage-overhang configurations
were investigated at free-stream Mach numbers from 0.80 to 1.10 while
Jet pressure ratio was varied from 1 to 11 at jet-exit temperature of
cold, 800° F, and 1,200° F.

The data obtained at a model angle of attack of zero, indicated
that increasing the jet pressure ratio reduced the pressures on the
fuselage undersurface downstream of the jet exit. The effect of
increasing Jjet-exit temperature was to reduce further downstream pres-
sures although the decrement was generally small. Large, negative
pressure peaks induced by the jet under the shrouded portion of the
overhang were alleviated by moving the overhanging surfaces radially
away from the jet axis. Increasing the angle of inclination of the
fuselage-overhang produced no significant change in downstream pressures.
The fuselage-overhang configuration showed an increase in base annulus
drag over the basic body alone but the difference diminished with
increasing free-stream Mach number. Pressures measured on the body
boattail upstream of the jet exit were increased by the action of the
jet.

INTRODUCTION

On some high-speed airplane designs it has been found desirable to
locate the large mass of the jet engine forward near the center of
gravity of the configuration, This allows the use of shorter air-inlet
ducts and may reduce the internal flow losses from this source. At the
same time, however, it requires that the Jjet exit be located at some
point ahead of the rear of the configuration in order to maintain short
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lengths of tallpipe and reduce tallpipe losses. With this type of
design, it then becomes desirable to know the jet effects on that por-
tion of the fuselage which extends downstream of the Jet exit.

Reported in reference 1 are the results of an investigation at
transonic speeds to determine the effects of a heated propulsive jet on
the drag characteristics of a related series of afterbodies. The models
used in reference 1 were bodies of revolution which housed a specially
designed turbojet simulator. With the addition of a fuselage extension
overhanging the jet exit and bearing a vertical tail, this experimental
apparatus provided an expedient means of obtaining desired information
concerning jet effects on downstream fuselage surfaces which partially
surround the jet exhaust. Reported in this paper are the results of an
investigation conducted in the Langley 8-foot transonic tunnel to deter-
mine the jet effects on the pressure distribution along such a fuselage
overhang. The effects of changes in the geometry of the fuselage down-
stream of the jet exit were investigated by varying the upsweep angle
of the fuselage overhang and the radial spacing of the overhang from
the Jjet axis or both.

The investigation was conducted at an angle of attack of 0° and at
free-stream Mach numbers of 0.80, 0.90, 1.00, and 1.10. At each point
the ratio of jet total pressure to free-stream static pressure was varied
at jet total temperatures of cold, 800° F, and 1,200O F. While the jet
total temperature varied from cold to 1,200° F, the corresponding ratio
of specific heats in the Jjet varied from 1.40 to 1.35.

SYMBOLS

Cm section pitching-moment coefficient for fuselage overhang,
2 1T
L X b
5 Lo

°miet on = “Mjet off

Cn section normal-force coefficient for fuselage overhang,
L 1L

i B3 = Bo d(?ﬁ)

%% J1.010 ( )&

Acp cnjet on ~ “Bjet off
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length of projection on jet axis of fuselage overhang, 10.015 in.

dilameter

vertical distance from Jjet axis to point of intersection of
straight-line extension of bottom center line of fuselage
overhang and plane of Jet exit

total pressure

length of basic body, 53.011 in.

Mach number

static pressure

pressure coefficient, £ = PO

dynamic pressure, %pve

radius of basic body

Reynolds number based on basic-body length
total temperature, °F

velocity

longitudinal distance measured from nose of model, positive
rearward

longitudinal distance measured from jet exit, positive rearward

density

angle between bottom center line of fuselage overhang and
horizontal

Subscripts:

b

base annulus
Jet exit
local

free stream
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APPARATUS AND METHODS

Wind Tunnel

This investigation was conducted in the Langley 8-foot transonic
tunnel which has a dodecagonal, slotted test section and permitted con-
tinuously variable testing through the speed range up to a Mach number
of 1.10 for this model. Detailed discussions of the design and cali-
bration of this tunnel have been presented in references 2 and 3. In
reference 3 it is shown that the maximum deviation from the indicated
free-stream Mach number in the model region is within *0.003. The
tunnel is vented to the atmosphere through an air exchange tower which
permitted the exhausting of combustion gasses from the model into the
stream with no detrimental effects on the characteristics of the stream.
The model was mounted in the tunnel by means of two support struts
(fig. 1) whose leading edges intersected the body at a point 21.7 inches
from the nose and were swept back 45°, The support struts had a chord
of 11.25 inches and an NACA 65-010 airfoil section measured parallel to
the airstream.

Model

The model used in this investigation consisted of a body of revo-
lution at the rear of which was mounted a fuselage overhang bearing a
vertical tail. The ordinates defining the basic body of revolution are

given in figure 2. This body was the same as that reported in reference 1.

The body was cut off at the 53.0ll-inch station to provide an exit for
the jet and this resulted in a basic body fineness ratio of 10.6. The
boattail angle of the body was 16°, the base diameter was 1.672 inches,
and the ratio of jet diameter to base diameter was 0.Th2.

Three fuselage-overhang configurations were used in this investi-
gation. The geometry of the configurations, including the vertical
tail, is shown in figure 3 where a table of coordinates for typical cross
sections is given. The three overhangs differed only in the angle of
inclination of the base line to the horizontal ¢, the vertical spacing
of the bottom center line above the Jjet axis h, or both. The vertical
tall, whose root sectlion was located at the level =z = 35.352 inches,
consisted of an NACA 65A007 airfoil section oriented parallel to the
body center line.

Inside the body of the model was located a turbojet simulator which
burned a mixture of ethylene and air. The products of combustion were
exhausted through a sonic nozzle at the base of the body. The pressure
and temperature range that would be experienced by a non-afterburning
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turbojet exhaust was covered. The details of the design and installa-
tion of the turbojet simulator are given in reference 1. A photograph
of the model mounted in the tunnel is presented in figure k4.

Tests

In this investigation, the body of revolution alone, as well as
the three body-tail combinations, were tested at an angle of attack
of 0° and at free-stream Mach numbers of 0.80, 0.90, 1.00, and 1.10.
At each test Mach number, the ratio of Jjet total pressure to free-stream
static pressure was varied from a jet-off condition to 11 or to the
maximum attainable at jet temperatures of cold, 800° F, and 1,200o F.
The term "cold" flow is used herein to define the temperature of the
alr coming from the source, normally 750 to 800, and corresponds to a
fuel-air ratio of O. The Jjet pressure ratio for a Jet-off, or no-flow,
condition was assigned a value of 1 in the presentation of the resulgs.
The Reynolds number based on basic-body length varied from 16.0 x 10
to 17.4k x 10°. (See fig. 5.)

Measurements

The locations of static-pressure orifices on the three fuselage
overhangs and base annulus are given in figure 6. At each test point,
fuselage-overhang pressure distribution and base-annulus pressures were
photographically recorded from multiple-tube manometers. The accuracy
of the pressure coefficients determined therefrom and reported herein
1s estimated to be +0.005.

Internal instrumentation consisted of a shielded chromel-alumel
thermocouple mounted in the converging nozzle near the jet-exit station
for measuring jet temperature, and a calibrated total-pressure probe
mounted in the combustor. The total-pressure probe was referenced to
a static-pressure orifice on the tunnel wall for the determination of
Jet pressure ratio. Jet temperature and pressure ratio were photo-
graphically recorded by a camera synchronized with that used to record
pressure-distribution data. The accuracy of the jet pressure ratios
reported herein is estimated to be +0.02.

RESULTS AND DISCUSSION

Presented in table I are the pressure-coefficient results for the
row of pressure orifices located along the bottom center line of each
fuselage overhang and extending downstream of the Jjet exit (orifices 12
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to 29, fig. 6). These pressure distributions were examined to determine .
the effects of such test variables as jet pressure ratio, jet-exit
temperature, free-stream Mach number, and fuselage-overhang geometry.
In order to illustrate the general shape of the pressure-distribution
curves, a Jet-off condition for the overhang configuration with ¢ = T°
and h/Dj = 0.855 was selected. These pressure distributions are
plotted in figure 7 for the range of free-stream Mach numbers Investi-
gated. These curves represent the general shape of the pressure distri-
butions at the various test Mach numbers although they are altered by
jet action, particularly at the higher jet pressure ratios, and to a
lesser extent by jet temperature and overhang geometry. It can be seen
that, with the jet off, large positive pressures were measured immedi -
ately downstream of the Jet exit for all stream Mach numbers. A rather
rapid decrease in pressure with distance downstream to approximately

50 percent of the overhang length was observed. At this point the
pressures tended to level off at near stream values with the exception
of the case in which the external flow was supersonic. For this case
the pressure reduction continued the entire length of the overhang
resulting in appreciable negative pressures acting on the rear portion.
In figure 8, the jet-off pressure distribution along the fuselage over-
hang is compared with the jet-on pressure distribution for a Jjet pres-
sure ratio of 11 and a jet-exit temperature of 1,200° F.

Presented in figure 9 are curves of the increment in pressure
coefficient due to the influence of the jJet. Since it was possible to
obtain higher jet pressure ratios with a heated Jet, a jet temperature
of l,200° F was selected for this illustration. The increment in pres- &
sure coefficient shown in figure 9 represents the difference between
the jet operating at 1,200O F and the jet off. It can be seen that, in
general, the effect of operating the Jet was to reduce the pressures
acting on the overhang. At the higher jet pressure ratios, very low
pressures were induced just downstream of the exit on the overhang con-
figuration whose surface was located nearest to the jet axis. (see
rigs. 9(a) and 9(b).) The effect of increasing free-stream Mach number
at a constant jet pressure ratio was to reduce the negative pressure
peaks. By increasing the radial spacing of the overhang surface from
h/Dj = 0.855 to h/DJ = 1.040, a considerable reduction in the negative
pressure peaks was reallzed. (see fig. 9(c).) Since the Jjet was
exhausted through a sonic nozzle and considerable jet expansion occurred
as the flow left the nozzle, it is believed that these very low pressures
were the result of the Jjet boundary being very near, or attached to, the
surface of the overhang and the jet aspirating the orifices in the region
just downstream of the exit.

Shown in figure 10 are schlieren photographs of the jet flow with
and without the overhang mounted on the afterbody. Due to the mechanical
arrangement of the schlieren apparatus and the fact that the model was A
mounted on its side in the wind tunnel, only a bottom view of the Jet
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3 in the presence of the overhang was obtained. The compression waves
shown intersecting with the afterbody upstream of the jet exit originated
at the juncture between the support struts and the body and were subse-
quently reflected from the tunnel boundary to the afterbody. This wave
was again reflected from the afterbody as can be seen in the photographs.
At a free-stream Mach number of 1.10 the absolute values of the pressures
measured downstream would be expected to be altered by the reflected dis-
turbance. An indication of the order of magnitude of this change can be
found in reference 3. Examination of pressure distributions along the
body and schlieren photographs obtained in the region of the rear of the
body indicated no evidence of flow separation due to this disturbance.
Consequently the magnitude of the jet effects was considered to be essen-
tially unaffected. In figure 10(b) can be seen the characteristic
Riemann wave (ref. 4) which occurs in the jet at higher jet pressure
ratios. Shown in figure 10(c) is a sketch of the side profile of the
fuselage overhang (¢ = 7°, h/Dj = 0.855) drawn to the same scale as the
accompanying schlieren photograph. The approximate jet boundary was
scaled from the schlieren photograph and is shown as a dashed line in

the sketch. It can be seen that, with an axially symmetrical jet at a
high jet pressure ratio, the jet flow would be near or attached to the
surface of the overhang over a small region and the extremely low pres-
sures could be expected to produce large skin load differentials. High
skin temperatures would also occur in this region.

The effect of increasing the upsweep angle @ of the fuselage
overhang from T7° to 10° was found to be insignificant. Examination of
2 pressure-distribution curves indicated a small increase in pressure
coefficient for the orifices located near the downstream tip of the over-
hang when the upsweep angle was increased to 10°. Pressures near the
jet exit were essentially unaffected.

The effect of increasing the Jjet-exit temperature is shown in
figure 11 where the increment in pressure coefficient due to temperature
is plotted for a constant free-stream Mach number and jet pressure ratio.
Due to a limited air supply, it was not possible to obtain the higher
Jet pressure ratios with a cold jet. For the higher jet pressure ratios,
it was therefore necessary to show the temperature effect as the differ-
ence between the jet operating at 1,200O F and 800° F. For jet pressure
ratios of 5 or less, the effect of jet temperature is generally confined
to the region near the jet exit. Increasing jet temperature at the
higher jet pressure ratios results generally in a reduction of the pres-
sures on the overhang but the effects are somewhat erratic. At a constant
jet pressure ratio, increasing the jet-exit temperature resulted in small
changes in the value of the ratio of specific heats in the jet and, conse-
quently, in small changes in the static pressure at the jet exit.
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For each test condition the pressure coefficients presented in
table I were plotted and integrated. The results of the integrations
are presented in the form of an increment in section normal-force coef-
ficient (fig. 12) and section pitching-moment coefficient (fig. 13)
plotted against jet pressure ratio. The length of the overhang down-
stream of the jet exit (10.015 in.) was used to reduce the data to coef-
ficient form. The pitch center was arbitrarily taken as the point on
the jet axis in the plane of the jet exit and a nose-up pitching moment
was designated positive. Figure 12 shows that the integrated pressure
load on the fuselage overhang was reduced by an increase in jet pressure
ratio for all three configurations and at all test Mach numbers. The
effect of increasing jet-exit temperature on the integrated pressure
loads is shown in figure 14. It can be seen that increasing Jjet-exit
temperature produced no significant change in the increment in section
normal-force coefficient due to the jet until the higher jet pressure
ratios were reached. Increasing h/Dj from 0.855 to 1.040 produced
a slight increase in normal force with temperature at a free-stream
Mach number of 1.10. No explanation for this deviation is available.

It can be seen that increasing the upsweep angle ¢ of the fuselage
overhang from 7° to 10° produced little change in the temperature effects.

Figure 13 shows that the effect of the jet was to produce a nose-
up increment in section pitching-moment coefficient in all cases. This
was due to the decrement in normal force produced by the jet. Increasing
the jet temperature or overhang spacing from the jet axis produced essen-
tially no change in the pitching-moment increment due to the jet.
Increasing the angle of upsweep of the overhang from 7° to 10° produced
a small nose-down increment in pitching moment in all cases. This was
due to a slight rearward shift of the local center-of-pressure location.

The effect of jet pressure ratio and fuselage-overhang geometry on
the base-annulus pressure coefficient is illustrated in figure 15. Pres-
sure coefficients were calculated using pressures measured at orifices
30 and 31 (fig. 6) for the three overhang configurations as well as the
basic body alone. Figure 15 shows that the base pressure coefficient
was positive for all configurations and increased with stream Mach number
at subsonic speeds. A decrease was observed when the external stream
became supersonic. Adding an overhang to the basic fuselage produced
o reduction in base-annulus pressure coefficient (increase in base-annulus
drag). This reduction was greatest at subsonic speeds and diminished
with increasing free-stfeam.Mach number. It appears that, in the case
of the basic body alone, at a jet-exit temperature of 1,200O F, the Jjet
itself aspirated the base-annulus region up to a jet pressure ratio of
approximately 3. At this point, the jet spreading became sufficient to
cause increased outward turning and compression of the external stream.
The consequent pressure buildup was felt in the annulus region and a
subsequent increase in base-annulus pressure with Jjet pressure ratio
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resulted. The effect of adding an overhang to the fuselage was to allow
the jet to continue to aspirate the annulus region to a jet pressure
ratio of about 5 to 7 before the jet spread became sufficient to cause
an increase in base-annulus pressure. Figure 15 also shows that
increasing Jjet-exit temperature from cold to 1,2000 F produced a small
increase in base-annulus pressure coefficient and increased the vari-
ation between the pressures measured at orifices 30 and 31.

The effect of the jet on the pressures measured upstream of the
exit (orifices 1 to 9, fig. 6), and on the lip of the overhang (orifices
10 and 11), is shown in figure 16. It can be seen that increasing jet
pressure ratio produced an increase In the pressures acting on the body
boattall even at supersonic speeds. This favorable jet effect is prob-
ably due to positive pressures in the annulus region feeding upstream
through the subsonic boundary layer which surrounds the body boattail.
The extent to which the favorable pressures are felt upstream indicates
that a sizable reduction in boattail drag due to jet action is realized
for this type of configuration.

SUMMARY OF RESULTS

A transonic wind-tunnel investigation was conducted to determine
the effects of a heated propulsive jet on the pressure distribution
along a fuselage overhang. Three overhang configurations were tested
at zero angle of attack and at free-stream Mach numbers of 0.80, 0.90,
1.00, and 1.10. The Jjet-exit temperature was varied from cold to 1,200° F
through a range of jet total-pressure ratios from 1 to 11. The following
results were obtained:

1. The general effect of increasing jet pressure ratio was to reduce
the pressures on the shrouded portion of the fuselage undersurface down-
stream of the jet exit.

2. The effect of increasing jet-exit temperature was to reduce
further downstream pressures although the decrement was generally small
at moderate pressure ratios.

3. Large negative pressure peaks induced by the jet at high pressure
ratios were reduced considerably by moving the overhanging surfaces
radially away from the.jet axis. Increasing the angle of inclination of
the fuselage overhang produced no significant change in downstream
pressures.

4, An increase in base-annulus drag was incurred by the addition
of a fuselage overhang to the basic body. This increase, however,
diminished with increasing free-stream Mach number.
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5. Pressures measured on the body boattail upstream of the jet exit
were increased by the action of the Jet.

Langley Aeronautical Laboratory,
National Advisory Committee for Aeronautics,
Langley Field, Va., January 11, 1956.
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(a) h/pj.= 0.855; @ = 7% Mg = 0.80

TABLE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS

s

Jet-exit Orifice Orifice Pressure coefficient for jet pressure ratio Hj/po of -
temperature, location, location,
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TABLE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS - Continued

(b) /Dy = 0.855; $ = 10°; My = 0.80

Jet-exit Orifice Orifice Pressure coefficient for jet pressure ratio Hj/Po of -
temperature, location, location,
P35 OB x' /Dj x/L Jet off 2 3 5 T 9 1
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5.643 1.132 ———- .027 .023 .025 .005 003 || ====n
6.028 1241 | eeem- .030 .02k .02k .018 .010 | ==m--
6.455 1,151 |  —m—e- .0ko .038 .035 .0L5 Lol || e
6.840 1.160 | —m=-- .053 .050 .050 .060 052 | —=em-
7.652 1.179 | —=—-- .0k9 048 .05k .05% 1066 I[N et




NACA RM L56A27

TABLE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS - Continued

(c) h/Dj = 1.040; 0 =UT0 M= 1080

15

Jet-exit Orifice Orifice - Pressure coefficient for jet pressure ratio HJ/PO of -
temperature, location, location, i
T3, x!/D3 x/L Jet off 2 3 5 T 9 11
8 0.428 1.010 0.113 0.086 0.071 | 0.076
.812 1.019 .133 .15k .13 .095
1,197 1.028 <250 21T .220 .135
1.625 1.038 .1k9 .191 .19k .165
2.009 1.047 145 Blyal 173 .165
2.437 L1057 2% =417 L1114 .108
2.822 1.066 .097 .079 077 .065
3.206 1.075 .073 .05k .050 .056
3.634 1.085 .056 .038 .033 .055 crmee || s e
4,019 1.09% .039 .024 .019 .023
4 446 1.104 .029 .013 .005 -.007
4.831 113 .0%0 .019 .012 .00k
5.216 1.122 .025 .017 .010 .018
5.643 1.132 .03k4 .029 .02k .0k2
6.028 1.141 .035 .031 .027 .033
6.455 1.151 .029 .025 .020 .015
6.840 1.160 .038 .0kl .036 .036
7.652 1,179 -.070 -.074 -.070 -.068
800 0.428 1.010 |  ===-- 0.091 0.079 0.087 0.081 0:091 | ——=—=
.812 1.019 | ————- .143 ~127 .100 .089 L0691 1 ——-—
1007 1.028 |  —---- .200 .197 <130 .100 .043 ————
1.625 1.038 | mmme- AT 175 L1hT7 .112 N0}, 1< T E—
2.009 1.047 | == .161 .A57 <153 .127 O || —==—=
2.437 1.057 | ===-- .110 .103 .105 .100 5 To i ) Qe
2.822 1.066 | ea=== .076 .068 .065 .054 Aoyl | e
3.206 1.075 | =—e—-- .053 .043 .053 .029 .021 —————
3.634 1.085 |  e---- .034 .027 .050 .020 -.001 ——
4.019 1.09% | eee-- .023 .014 .021 .023 .00l | ==-e-
L4 4i6 1.104 ——— .010 .003 -.002 .021 004 | —eee-
4.831 1.113 |  —=—-- .015 .009 .006 .01k o3 T [—
5.216 1.122 ————— .016 .009 .022 .000 029 | ==-e=
5.643 1.132 | e .026 .020 .038 010 019 | ~-eee
6.028 1.1 ———— .028 .022 .031 .024 01k | e
6.455 1.150 | =e=e= .026 .018 .019 .034 (ol ] e
6.840 1.160 | —e--- .038 .032 .035 .05k .029 ————
7.652 1.179 | e=—-- -.066 -.064 -.061 -.061 =.029 | —==—-
1,200 0.428 1.010 | —--—-- 0.092 0.08 0.100 0.096 0.109 | ==---
.812 1.019 ———— .138 S12], .109 .097 .079 e
1.197 1.028 | mmee- .191 .202 L1334 .098 049 | eeeea
1.625 1.038 | -—-- 179 .186 .152 .108 037 | =mm
2.009 1.047 | e .162 .165 -155 .128 .068 —————
2.437 1.057 | ===-- 1) .110 .108 .10k (LN
2.822 1.066 | ===m- .076 .072 .061 .054 O ===
3.206 1.075 | ==--- .050 .06 .045 .020 024 | e
3.634 1.085 [y, =——ar .03k .029 .048 .013 Lol || oo
4.019 1.094 —— .018 .013 .022 .020 003 | —===-
L4 . bL6 IO S .005 .001 | -.014 .020 2009 [ s
4.831 1393 || —emeem .014 .009 -.002 .017 033 | —=-—-
5.216 ST SO N == S .01k .010 014 .001 Joe) || e
5.643 i | e .023 .018 .034 .006 G || e
6.028 1.1 ——— .026 .023 .030 .019 018 | —=memm
6.455 2.351 | === .026 .02k .022 034 O L e
6.840 1.3600 | s==== .036 .030 .032 .048 030 | ===
7.652 B L (T (— -.070 -.066 | -.068 | -.06k | -.030 | -—--
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NACA RM L56A27

TABLE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS - Continued

(@) h/Dy = 0.855; @ = 7° My = 0.90

Jet-exit Orifice Orifice Pressure coefficient for jet pressure ratio HJ/PO of -
temperature, location, location,
iy By x' /D3 x/L Jet off 2 3 5 i 9 1
& 0.428 1.010 0127 0.106 0.102 0.094
.812 1.019 .148 156 A3l .108
1.197 1.028 .176 .209 .198 L4
1.625 1.038 .179 .186 .195 .182
2.009 1.047 | mmemm | e | mmmem | mmee-
2.437 1.05T L1hT 116 125 .119
2.822 1.066 .108 06k .059 .032
3.206 1.075 .083 o046 .049 .033
3.634 1.085 .058 025 .024 .065
4.019 1.094 .037 00k -.006 .025
L 446 1.104 .018 -.006 -.006 - 043 | mmmmm | meee | mee-
4.831 1.113 .020 002 -.005 -.051
5.216 92122 .018 001 -.003 -.020
5.643 1.132 .025 01k .016 .035
6.028 1.141 .019 009 .009 o I ————— ———
6.455 12051 .016 007 .003 .00k4
6.840 1.160 .035 033 .033 .011
7.652 1.179 -.040 -.016 -.016 -.001
800 0.428 1.010 | ----- 0.117 | 0.112 | 0.103 | 0.096 116 | —mme-
.812 1.019 |  ==—=—- 159 .146 2112 .039 -.028 ——
1.197 1.028 | —m--- 202 .196 .13%6 .061 .093 ——
1.625 1.038 |  =me-- 180 .188 kAL <120 036 | —=—--
2.009 1.047 e | mmmee | e
2.437 1.057 | ==——- 116 .119 .109 132 76 | mm——m-
2.822 1.066 | ==--- (oyal .070 .038 .Olh .095 | =mmm-
3,206 1.075 | —=--- oL7 Nonn .06 .007 017 | ==m—-
3.634 1.085 {  =mmm- 029 .021 .062 -.015 -.017 | ===--
4,019 1.09% )} emme- 008 .005 .006 -.002 -.013 | =====
4 446 1.104 ——— 005 -.013 .053 .025 038 | —=mm-
4.831 1.113 |  ——-m- 001 -.007 -.043 .012 .018 | =mm--
5.216 1.122 | emeee 001 .000 .003 -.019 054 | e
5.643 1.132 | —mee- 011 {014 .039 -.025 .023 | ==mm-
6.028 1.4 | meee- 008 .006 .013 -.021 010 | ===--
6.455 1.151 | =e=-- .007 .005 -.017 -.002 -.021 | =----
6.840 1.160 | —=mm- .030 .029 .012 .oLk6 .003 | ===--
7.652 1.179 | ————- -.016 -.020 -.004 .001 028 | ~=mm-
1,200 0.428 1.010 || ==--- 01T 0.112 0.110 0.110 0.142 | =mm-m
.812 1.019 | ==m—- 154 .140 oG] .031 -.018 | ==-m-
1.197 1.028 | —mmm- 192 191 .129 .okT7 -.152 | ==—--
1.625 1.038 | —m-m- 182 181 .148 .101 -.049 | =—mmm-
2.009 1.047 SRR s S S e
2.437 1.057 | ==—-- 117 2123 .109 .138 L1154 | mmeee
2.822 1.066 | —-=-- o071 .072 .okl .050 121 | eeeee
3.206 1.075 | =---- o7 .049 .028 .008 018 | mmee-
3.634 1.085 |  mmm-- 027 .023 .05 —.OLL -.019 | ==---
4.019 1.09% | mmme- 012 .009 .030 -.002 -.007 | ====-
IR 1.10% | emee- 009 -.010 -.032 .018 | -.035 | ==-=-
4.831 1.113 | =eeee -.002 -.006 -.038 .016 011 | =—---
5.216 1.122 | ==——- 001 -.002 .017 -.014 .053 | ==--=
5.643 1.132 | —mm-- 009 .010 .025 -.020 .028 | ==m--
6.028 1.1%1 | emeee 00k .00k .022 -.025 -.013 | —----
6.455 1.1510 | mmmee 00k .005 -.001 -.007 -.020 | ==mm-
6.840 1.160 |  mm——- .027 .030 015 .ok2 .006 | —=m--
7.652 19279 ——— -.017 -.013 -.005 .00k4 Hofily ——




NACA RM L56A27

TABLE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS - Continued

(e) h/Dy = 0.855; @'=10% My = 0.90

15

Jet-exit Orifice Orifice Pressure coefficient for jet pressure ratio H'j/po of -
temperature, location, location,
5 O x' /Dy x/L Jet off 2 3 5 7 9 1
& 0.428 1.010 0.121 0.097 0.091 0.084
.812 1.019 <153 +153 +155 .108
1,197 1.028 | mmmem | mee- ————
1.625 1.038 .182 .189 .198 .166
2.009 1047 [ === —--e-
2.437 1.057 AT SIEl Salilsg .083
2.822 1.066 .103 .068 .072 .032
3,206 1.075 .075 .039 .0kl <027
3.634 1.085 .055 .023 .022 .035
4.019 1.094 .026 -.006 -.008 -.01%
L bh6 1.104 .014 -.016 | -.016 | -.049 | =mmem | =mmmm | mmmmm
4.831 3.1 5 .021 .006 .001 S, 1 N [ e
5.216 1.122 .025 .012 .013 -.001 O e e
5.643 1.132 .031 .024 .022 .029
6.028 1.141 .028 .02k .021 .028
6.455 TI5]0 .ok7 .043 .Olk O34 | mmmmm | mmmmm | mmme-
6.840 1.160 .05k .058 .058 .05
7.652 1.179 .048 .054 .055 .062
80 0.428 1.010 ——— 0.109 0.101 0.093 0.096 0.105 | ===mm
.812 1.019 | =---- .161 .155 .113 .089 061 | —mmm-
- 1.197 1.028 | mmmmm | mmmem | mmmme | meee-
1.625 1.038 ———— .184 .192 -A70 .12k 066 | ===
2.009 1.047
2.437 1.057 | ==--- .108 AN 2. .078 .093 128 | ——===
3 2.822 1.066 | —-——- .068 .071 .030 .027 061 | —-mm-
3.206 1.075 | ===-- .0ko .039 .028 -.003 -.013 | =----
3.634 1.085 |  =m=-- .022 .022 .029 -.012 -.017 | ==---
4.019 1.09% | =-mm- -.006 -.006 -.022 -.015 -.035 | -----
IR 1.104 | —eee- -.013 -.015 -.054 -.007 -.0%35 | -==——-
4.831 1.113 | ———-- .003 .00k -.027 -.004 017 | ==mm-
5.216 1.122 | === .008 .009 .005 -.016 027 | —=---
5.643 1.132 | em=—- .019 .019 .025 -.009 .013 | ==---
6.028 1.141 | e .022 .022 .017 .007 -.001 | ===--
6.455 1.150 | =mee- .01 .043 029 Nolltg 022 | =----
6.840 1.160 = .055 .057 .049 .070 050 | ==---
7.652 1.179 | ==--- .054 .054 060 .062 074 | —==--
1,200 0.428 1.010 | o ===-- 0.105 0.099 0.096 0.104 0.112 | ====-
.812 1.019 |  ==——- 355 .138 .112 .087 .052 | =emm-
1.197 1.028 | ==mm- .179 .187 .119 .037 -.065 | ~==m=
1.625 1.038 |  —mmm- .176 .182 .156 .107 .0kl ————
2.009 1.047
2.437 1.057 | =---- .107 oA EL .079 .099 .106 | =mmmm
2.822 1.066 | o —=--- .069 .067 .029 030 072 | =mmm-
3.206 1.075 | ==--- .04l .04l <015 -.003 -.008 | —==--
3.634 1.085 | ----- .022 .021 .020 -.014 -.026 —————
4,019 1.09% | == -.006 -.008 -.013 =502% -.038 | =—==m-
IRV 1.104 | - =005 -.017 -.041 -.010 -.041 | —m---
4.831 1.113 | ———e- .001 .002 ~.027 -.001 .008 | —=---
5.216 1320 ——— .008 .008 -.005 -.013 .025 | —emm-
5.643 1.132 | =mme- .017 .017 .020 =.011 016 | =mm--
6.028 1.141 | - .022 .023 .025 .006 .005 | ==---
6.455 1.151 | ==—-- .038 .039 .035 .038 .023 | =mmm-
6.840 1.160 | ==m—- .052 .055 .ok8 .065 045 | mmeem
g 1652 1.179 ——— .050 .054 .059 .064 070 | mmm—-




16

NACA RM

TABIE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS - Continued

(£) h/Dy = 1.040; @ = 7° M, = 0.90

L56A2T

Jet-exit Orifice Orifice Pressure coefficient for jet pressure ratio EJ/po of -
temperature, location, location,
Ty, °F x' /Dj x/L Jet off 2 3 5 T 9 15
& 0.428 1.010 0.124 .105 .094 0.102
.812 1.019 .143 5T .150 .119
1.197 1.028 .160 .219 .223 I T T T
1.625 1.038 .159 .197 .203 .172 N e e ——
2.009 1.047 .154 .178 .181 L1TH
2.437 1.057 .13%0 a122 .120 s 112
2.822 1.066 .103 .081 .079 .059
3.206 1.075 .07k .048 .05 .0k9
3.634 1.085 .053 .027 .023 054 | mmmmm | mmmme | e
4,019 1.094 .033 .010 .007 2015 | mmmmm | mmmem | e
4 . L4h6 1.104 .021 .003 -.012 —034 | mmeem | e ———
4.831 1.113 .019 .005 .002 =029 | mmmmm | e | mee
5.216 aLsalz) .018 .00k -.002 =003 | === | mmmmm | mmmee
5.643 1.132 .026 .020 .01k 04O | e | mmmem | e
6.028 1.141 .030 .025 .022 .039
6.455 T 51 .030 .022 .018 012 | mmmem [ mmemem | mmeem
6.840 1.160 .0ko .043 .039 026 | mmmmm | mmmmm | mmeee
7.652 12179 -.071 .078 .075 ~.063 | mmemm | mmeme [ e
800 0.428 1.010 | =---- Sl .105 0.106 0.107 0212 | =—==c
.812 1.019 |  mmme- tl55 .146 ST <105 .090 ——
1.197 1.028 |  ===-- . 204 .203 L1143 <120 070 | m=e———
1.625 1.038 | —e--- .186 .191 .158 .132 2066 | ~memm
2.009 1.047 | mmmm- .167 .170 .158 143 091 | mm———
2.437 1.057 | ===-- Lalalyg .113 .102 .110 105 | meem-
2.822 1.066 | —-=-- .080 .073 .058 .055 .069 eoolo
3.206 1.075 | ==--- .050 .Okk .048 .018 0Ll | eeeee
3.634 1.085 | =e--- .029 .024 .041 001 =016 | —===-
4.o19 1.09% | emme- .01k .005 .00k .012 -.025 | ===e-
4 hhe 1.10k | —eee- .000 -.011 -.037 017 -.023 | ==—--
4.831 1.113 | meee- .005 -.001 -.021 .008 01 | eeee-
5.216 1.122 | meee- .008 .001 .008 015 022 | ~-ee--
5.643 1.132 | —=-—- .018 .013 .028 -.010 014 | —eeee
6.028 1.141 | eeee- .02k .021 .019 .006 .007 | ==—--
6.455 1.151 | meme—— .025 .019 .005 .026 .000 | ==---
6.840 1.160 | —em-- .0ko .038 030 .058 .020 ———
7.652 1.179 | =---- .065 .066 -.062 -.063 -.034 | —mme-
1,200 0.428 1.010 | ==--- .110 .10k 0.119 0.122 0.23L | ~=e—-
.812 1.019 | =me-- g 138 .129 .119 .102 ———
1.197 1.028 | —=--- .201 .206 .153 .118 069 | =====
1.625 1.038 e .191 .194 .166 .126 .048 ———
2.009 1.047 | === Shizal .176 .166 .145 o) ¢ [R—
2.437 1.057 |  ===-- S0 .116 Salali L1k L2106 | —m-e-
2.822 1.066 | —mmem .078 .075 .05k4 .053 085 | -==--
3.206 1.075 | ==--- .0k9 .043 .039 .007 018 | —===-
3.634 1.085 | mmm-- .027 .021 .043 -.013 -.026 | ==---
4,019 1.09% | emme- .008 .002 .011 .00k -.030 | =====
b . 4h6 1.0 | emee- .007 -.014 -.039 .010 -.031 R
4.831 1.113 | —mee- .000 .00k -.034 010 .008 | —mmm-
5.216 1.122 | emeee .002 -.002 -.006 -.012 027 | ===--
5.643 1.132 | emee- .015 .012 .029 -.017 020 | =----
6.028 1.141 ——— .022 .019 .029 .006 014 | —mem-
6.455 1150 S == .027 .023 .01k .020 011 | —=em-
6.840 1.160 |  ===-- .0ko .037 .02k .050 018 | —mem-
7.652 1.179 | ——--- .071 069 | -.065 | -.063 | -.042 | —mae-




NACA RM L56A27

TABLE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS - Continued

(g) h/Dj = 0.855; @ = 7°; Mg = 1.00

LT

Jet-exit Orifice Orifice Pressure coefficient for jet pressure ratio Hj/po of -
temperature, location, location,
T3, °F x' /Dy x/L Jet off 2 3 5 T 9 il
& 0.428 1.010 0.183 0.178 oyl 0.160 0.150 | ===== | =-==--
.812 1.019 . 200 .207 .198 . 164 SISO R [EERETII | R —
1.197 1.028 .216 .235 .238 .189 G s || e
1.625 1.038 .21k .225 J251. .226 223 | === | -=---
2.009 G | I G | S St R R | VO S i U | (RS
2.437 1.057 -185 2173 .181 .186 ET R EEE
2.822 1.066 .153 .132 .138 .126 i e
3.206 1.075 .127 .102 .106 .107 090 [ —--em | -----
.63k 1.085 .100 077 .06 10l Ao || ==tem || eeee
4.019 1.09% .071 .ol7 .048 .081 S|l 2t || esees
4 Lh6 1.104 .Okk .019 .015 .011 066 | ———-- | -—==--
4.831 1.113 .03k .006 .000 =05 (O3 || et |
5.216 9520 .027 .003 St || e ||| aaetlval | s e
5.643 1.1%2 .035 .013 .009 [ -.050 | -.085 [ =--om | -----
6.028 1.14%1 .035 022 .018 .020 -.088 | === | -==--
6.455 1351 .0ko .03k .035 057 | -.00% | -—--o- | -----
6.840 1.160 .062 .062 .06k .089 Gl [MECTRERR 5 )
7.652 1.179 .004 .026 .028 .019 L | e || =
800 0.428 ZON O SER==—02 0.187 | 0.179 | 0.172 | 0.156 | 0.15% | 0.177
.812 SR GTOMEN (s .207 .200 .178 137 .065 .103
1.197 1.028 [  ----- .228 .230 .197 .159 .072 =297
1.625 5% |l e .217 .223 222 .197 .158 .048
2.009 o R I I B [
2.437 IG5/ R R R .170 .175 2172 .181 .233 .166
2.822 (0660 I === .133 .13k 132 .113 .1%6 .24
3.206 LOTEE s .103 104 .127 .079 .078 .113
3.63k4 OS5 B =2 07T .078 .093 .071 .053 .054
L.o19 Teoglhs & === .048 .Ohk .020 .080 .012 -.00k
L.L4k6 1.208 | -=--- .023 .015 -.038 .052 .000 .000
4.831 P .012 .003 -.024 .002 .051 -.0k2
5.216 St B .007 | -.003 .o17 | --060 .0%0 .030
5.643 % 150 N[ SE e .015 010 2028 | =092 | -.015 .059
6.028 gl I e 022 .016 .000 073 | -.obk .0k3
6.455 Tl e e .030 028 | -.007 011 | -.045 | -.01k
6.840 ARTAo R, Lo .058 .060 .051 .085 .02k .0ko
7.652 AR ro N [ S .025 .025 .037 .051 .087 .035
1,200 0.428 SR O SR | BEe 0.190 0.18 0.173 | 0.163 | 0.170 0.205
.812 2019 b === .206 .196 .182 .13%6 .051 .200
1.197 el |l e oo .229 .197 .156 .0k2 | -.154
1.625 Ll e .22 .223 .214 .192 .136 .104
2.009 B 1611, SR I e T I B e B Bt
2.437 RO [ === 173 175 .170 .183 241 b
2.822 066 A IR EET T .13k .135 .125 SaY, 143 .25k
3.206 1% 075 M [ .105 .102 .116 .078 .082 .152
3.3k SROES [ SET .078 .07k .097 .060 .0ko .062
4.019 SR OC N .054 .045 .okl .069 .020 -.012
) Aol N e .02k 011, ||l =:0352 051 | -.032 | -.018
4,831 1.113 | —---- 013 .002 .0kl 013 .031 -.015
5.216 A e .007 | -.005 | -.010 | -.0k0 .ok2 .05
5.643 Lo | e .017 .007 .027 -.07T -.007 .025
6.028 S R [ o .021 013 018 |" =-07T .0k .051
6.455 0% 351 R e .031 .026 .006 | -.005 | -.034 .003
6.840 T 2oy | .059 .058 .Olk 076 .018 .033
7.652 TRC7C R | SR .027 .025 .0ko .058 o7k .037




NACA RM L56A27

TABLE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS - Continued

(h) h/Dj = 0.855; P = 10%; My = 1.00

Jet-exit Orifice Orifice Pressure coefficient for jet pressure ratio Hj/po of -
temperature, location, location,
Ty, °F x' /Dj x/L Jet off 2 3 5 T 9 11
80 0.428 1.010 0.184 0.178 | 0.166 | 0.160 ORIGE | commo || osoms
.812 1.019 .201 .97 .193 170 162 | eeeee | e
1.197 1.028 | -----= | ----- N i e
1.625 1.038 .213 227 232 .223 201 | === | ====-
2.009 ST, N R N e T ot e B
2.437 1.057 .180 .168 LATh .163 Sl || emmen |l e
2.822 1.066 .1h9 G150 51553 .125 ST || e || emmes
3.206 1.075 .121 .097 .098 .108 Wi || ecmes || omemm
3.634 1.085 .097 072 .0T1 082 2063 | === [N ===
4,019 1.094 .063 035 .030 008 050 | IRETEST | S
L4 .L46 1.104 .0k2 012 .003 -.047 2028 | === oI il
4.831 1.113 .039 .013 .008 -.038 —.0020 || o=kt e
5.216 1.122 .037 013 .009 00k PO IETRUE T | SEEe
5.643 1.132 045 .027 .021 037 =NOGO I EEETIN (e
6.028 1.141 .051 .ok2 .0k0 0ko =Gy || emems || Eeees
6.455 1151 .07k 071 .072 058 068 | === | ===
6.840 1.160 .087 .091 .09k .084 AG || e |l s
7.652 1.179 .029 .095 .095 .109 507 | e |
800 0.428 1.010 | ----- 0.18% 0.174 0.169 0.161 0.157 0.154
.812 1.009 | ----- .20k4 .202 .178 .163 .136 .108
15197 R0 =1- N [ [ (S R T T B
15625 1.038 | ----- .220 <227 .225 .202 .161 .113
2.009 o Tl SN R, [ e B st I
2.437 1.057 | ----- .166 .172 .163 .166 .189 =yl
2.822 1.066 | === .129 .132 <131 Ikl ST .186
3.206 1.0715 | ----- .098 .099 .110 .079 .062 .091
3.634 1.085 |  ----- .072 .0T1 .072 .070 .042 .023
4.019 1.09% | —---- .037 .033 .00k .053 .001 .000
L. 446 1.104 | ----- .015 .011 -.029 022 .005 -.029
4.831 1.113 | ----- .015 .009 -.001 -.012 .035 033
5.216 1.122 | ----- 015 009 .020 -.054 .012 015
5.643 1.132 | ----- .027 .023 .02k -.052 -.01k .051
6.028 1.4 | ----- .0k2 .039 .023 .009 -.017 .039
6.455 1.151 | ----- .069 .070 .059 .081 .035 .055
6.840 1.160 | ----- .090 093 .098 .120 .087 .084
7.652 1.179 | ----- .093 .095 .102 2110 .132 .107
1,200 0.428 1.010 | ----- 0.181 0.176 0.167 0.163 0.160 0.160
.812 1.019° | —--%=- .198 .190 LATh .160 alGuk .115
1.197 1.028 | ----- .21k .219 .189 .154 .088 -.056
1.625 1.038 |  ----- 214 .219 .213 .193 .149 .099
2.009 e Tt AN (R S e e B e i
2.437 1.057 | ----- .165 167 .159 167 .184 L
2.822 1.066 | ----- .129 L .122 .110 .122 .180
3.206 1.075 | ----- .099 .097 .103 .076 .062 .101
3.634 1.08 | ----- .072 .070 .075 .062 .0ko .026
4.019 1.09% | ----- .037 .032 .01k .048 .002 —.0da.
4. 46 1.0 | —=——= .016 .008 -.028 022 -.007 -.026
4.831 1.113 | —---- .015 .011 -.013 -.005 .024 =.021
5.216 1.122 | —---- .015 .009 okl -.045 .010 .007
5.643 1.132 | —---- .025 .022 .028 -.048 -.010 .043
6.028 .14 | ----- .0k1 .039 .03k4 .005 -.003 .0kl
6.455 1.151 | ----- .065 .066 .057 Moy .0k0 .055
6.840 3,160 | === .085 .087 .088 113 083 .083
7.652 1.179 | ----- .088 .091 .103 .109 .123 .104
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TABLE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS - Continued
(1) n/pj = 1.040; @ = 7% My = 1.00
Jet-exit Orifice Orifice Pressure coefficient for jet pressure ratio HJ/p0 of -
temperature, location, location,
T3, x' /Dy x/L Jet off 2 3 5 7 9 11
80 0.428 1.010 0.18 0.180 | 0.170 [ 0.165 | 0.162 | -=--= | -—----
.812 1.019 .198 .205 .205 2105 Sl (IS SR (B
1.197 1.028 .210 .235 -237 .222 SR st | e
1.625 1.038 .207 .226 .232 240 ol et i
2.009 1.047 .201 2211 .222 .229 BN R s R
2.437 1.057 .179 172 .181 180 safss |l et | e
2.822 1.066 .154 .136 .143 .149 S| == ]
3.206 1.075 27 .103 .107 127 095 | —-=== | --=--
3.634 1.085 .101 .075 07T o84 | oTe et S = (R
k.019 1.094 .075 .048 .0k6 L0317 O T |
4. 446 1.104 .053 .025 .018 | -.028 FOC R RSt | S
4.831 Pl .0k1 .015 .008 -.001 Joipat |l | e
5.216 1.102 .035 .009 | -.001 022 | -.053 | --==- | =----
5.643 1.1%2 .042 .022 .015 .025 ST M T R S
6.028 1.141 .051 .039 -035 .008 052 | =-==- | -=---
6.455 1.151 .057 .050 .0k48 .014 gor || el aees
6.840 1.160 .072 .075 077 .073 097 | -mmm- | -----
7.652 1.179 -.025 -.025 -.026 et s e | e
800 0.428 1.010 | ----- 0.183 0173 0.176 0.167 0.164 0.167
.812 Alepe I e .200 .197 .175 .170 .153 i
1.197 1.028 | ----- .226 .228 .203 <178 Sl SN
1.625 e | Bt .220 .223 920 .190 .158 .08
2.009 1.0k | ----- .208 .212 .216 .198 .179 .08
2.437 1.057 | ----- .170 Sl LAT7h .172 LT .12
2.822 120660 L === .135 137 L1 .126 .129 “A72
5.206 L) | S .103 .104 .119 .087 .076 .123
3.63k4 LL0fe s ] .075 074 .083 .065 .0ko 049
L.o19 o R R .ok8 .ol5 .025 .061 ok | -.006
4. 4u6 1.0 | ----- .024 01881822020 .048 012 | —=020
4.831 1.123 | =-==- .01k .006 -.007 .019 .032 -.037
5.216 ISTAOSEE | = .008 .000 .015 | =028 .009 -.0k2
5.643 S ] S St .021 .01k .023 | -.060 -.010 035
6.028 L ITAE S e S .036 .032 .014 -.052 =.015 .060
6.455 st i e .06 045 .020 .011 .007 .052
6.840 TV 7o ]| L .0T1 .071 .070 .08 .ok .055
7.652 1.179 | ----- -.020 | -Lo021. |\ .01k .012 .018 | -.015
1,200 0.428 ThcfeTo) B I 0.1% | 0.173 | 0.176 | 0.175 | 0.173 | 0.179
.812 1.019 | ----- .195 .189 .179 75 57 153
1.197 1.028 | ===== .223 5225 .198 .183 .146 ST
1.625 NGAC I et SRS .219 222 .215 .195 .149 .087
2.009 1047 | ----- .207 .213 .21k .205 kAl .085
2.437 RobTary e Il .176 -1l 175 .178 2123
2.822 HAces el S .135 .139 .138 .12k .139 a2
3.206 1075 | ---—- .103 .106 -118 .084 .078 25
3.63k4 NRQe5 I R STE=C 074 074 .090 .069 .039 .052
4.o19 el S e .o47 .ol5 .030 .069 .012 | -.008
b.Lke oL AaEe [ s SE .021 .015 | -.027 .0k6 .000 | -.021
4.831 1.113 | ----- 014 .007 | -.025 .012 .0%2 | -.035
5.216 i e .007 .000 .003 | -.0kk .015 | -.032
5.643 1.1320 || e===- .017 .013 .028 .08L | -.012 .036
6.028 TG ity (4 S .0%6 .03k .025 | -.o49 | -.007 .0k8
6.455 TSI | e .0k8 .050 .027 .033 .005 .032
6.840 TG o I8 S TS .069 .072 .062 .092 .038 .056
7.652 oo e | =T S -.024 -.023 | -.015 | -.008 .011 -.016
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TABLE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS - Continued

(J) h/py = 0.855; ¢ = 1°; Mo

1.10

Jet-exit Orifice Orifice Pressure coefficient for jet pressure ratio IIJ/pO of -
temperature, location, location,
T3, OF x' /Dy x/T Jet off 2 3 5 T 9 174
80 0.428 1.010 0113 0.143 0.134 0.141 OGS | e
.812 1.019 .129 .167 <155 .148 .101 | ----- =
1.197 1.028 150 .198 .203 .167 A28 | —e=a- | -—---
1.625 1.038 .160 -195 .207 .198 A78 | e | —e---
2.009 ol e ] et || meeme I s || oo || oot || e
2.k37 1.057 146 .15% 164 164 AT ey || emme
2.822 1.066 .119 Sabiil .126 .101 AAT | emeem | -
3.206 1.075 .095 .081 .087 -105 Y060 | IEESEREE| ——
3.634 1.085 .068 .05k .055 .103 Ko I/ (R
L.019 1.094 .okl .023 .036 .058 Jolori I et s
4. 46 1.104 .010 -.004 .001 -.003 Mol To I [
4.831 1.113 -.007 =021 -.034 -.056 SO09IN [IES=—S G {pue=ees
5.216 1122 -.027 -.038 -.0kk -.072 -.029 | --=-= [ -----
5.643 1.132 -.0k1 -.050 -.0k0 -.056 CROLS ST S S
6.028 1.141 -.071 -.079 -.075 -.075 —:09h | === | ---—-
6.455 15151 -.09% -.107 —aT -.105 ol M e || e
6.840 1.160 -.085 -.085 -.084 -.066 —qolsS | emmes || amees
7.652 1.179 -.189 -.196 -.256 -.307 =310 [ ----m | -----
800 0.428 1.010 | ----- 0.150 0.143 0.1%0 0.133 0.130 0.152
.812 0T N = .161 .155 .148 L1k .Okky .09k
1.197 1.028 |  ----- .186 .190 .163 <155 .028 -.115
1.625 S008I IS .186 194 .195 173 .092 .019
2.009 1Ol T S == = = R s e R[S = s R e e
2.437 1505 TaN =22 .152 .159 .155 salyal .202 -.002
2.822 1.066 |  ----- .113 .121 S .10k 150 .131
3.206 1.0715 | ----- .083 .092 S121 .059 .087 <155
3.634 1.085 | - .057 .065 .092 .027 .05k -130
4.019 1.09% | =———-— .026 .030 .023 .00 SoRlt .073
IR 1.10k | ——ee- -.003 .002 -.043 .034 -.061 .026
4.831 A5l IR e -.018 | -.o14 -.066 .003 | -.071 | -.003
5.216 Al s -.039 -.039 -.0%8 -.03%0 -.006 -.073
5.6k3 1.132 | ----- -.053 | -.0k9 | -.0%31 | -.059 003 | -.095
6.028 1.k [ - -.079 | -.0717 | -.059 [ -.105 | -.072 | -.115
6.455 1,051 [ - -.105 -.107 -.10k4 -.ah -.131 -.139
6.840 TG0 N (=SS -.090 -.088 -.094 -.086 -.081 -.060
7.652 aer |l s -.184 -.214 el -.297 Sl = 31T
1,200 0.428 1.010 | -=--- 0.143 0.131 0.132 0.128 0.141 0.164
.812 Ihsefler e 155 .138 .138 .103 .051 Salakyg
1.197 1028 N ERNE=22 .179 Sl f <155 .110 .005 -.133
1.625 12056 | ISR E o .180 .185 JA7h .145 .053 | -.023%
2.009 S O L T R R e | =S (S s S | e,
2.437 J057 [ === Satll 146 .43 .160 .148 | -.035
2.822 1 066N ==~ .103 .106 .095 .100 .156 .010
3.206 1.075 | ----- 075 .08 -093 =057 -105 .156
3.634 150850 == .0k9 Nollly¢ .085 .011 .0k9 .116
4.019 1RO I === 019 .019 .037 -.006 .02k .100
4. 446 1.0 | —---- -.013 =H{oRlil -.03k4 .009 -+052 .018
4.831 1,113 |l ———-—= -.026 -.029 -.067 -.003 -.089 -.006
5.216 150028 NI oo -.04k -.0%0 -.072 -.03k4 -.084 -.054
5.643 1,230 [T os -.056 -.056 -.054 | -.052 | -.020 -.08
6.028 TLAARTHE S -.084 -.084 -.072 -.100 -.047 — T
6.455 LISTN [ -.109 =oibG -.102 -.150 ~.123 -.153
6.840 160 M| [ -.095 -.094 -.08 -.096 -.089 -.100
7.652 gl || e -7k -.206 -.254 -.292 -.312 =502
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TABLE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS - Continued

(k) h/Dj = 0.855; @ = 10°; M, = 1.10

Jet-exit Orifice Orifice Pressure coefficient for jet pressure ratio Hj/po of =
temperature, location, location,
iy i x' /Dy x/L Jet off 2 3 5 T 9 11
8 0.428 1.010 0.126 0.257 0:125 0.128 0.125 | --=== | -----
.812 1.019 .43 .148 .13k .138 S0 I [T | RS
1,197 TGt i R ST S S - | (SRR R
1.625 1.038 il 194 .201 .183 165 | m=—a= | ==
2.009 LGl e s e e
2.437 1.057 .148 .143 .152 .139 Sl e S
2.822 1.066 .123 105 .109 .093 096 | === | -=---
3.206 1.075 096 .070 .073 .086 O87 | e | -
3.634 1.08 071 Honn .049 08 L0 | e | e
4.019 1.09 035 .00k .001 029 ||| —.oali |l —a——— | ===
L4 Lh6 1.104 007 2022 .029 =027 sl | et |l s
4.851 1111 -.00k -.027| -.023 | -.09%6 [ -.007 | ----- | -----
5.216 1.122 -.021 -.0k2 -.0k1 -.071 -.035 | m==mm | -----
5.643 1.132 -.039 057 | -.063 | -.071 | -.059 [ ----- [ -----
6.028 1.141 -.068 -.084 -.088 -.086 =099 | ~=mm- | -----
6.455 1.151 -.0T4 -.091 | -.091 | -.08% | -.116 [ ----- | -----
6.840 1.160 -.069 -.083 -.085 -.079 =.096 | ~=——= | ===
7.652 1.179 -.057 -.0T4 -.087 | -.103 | -.112 | ----- | -----
800 0.428 1-0000 | =———-= 0.146 0.138 | 0.134 0.132 0.136 0.142
.812 1.019 | ----- 158 153 .146 5T 11k 110
1.197 S RIS B S R D D e o e
1.625 1.038 | ----- 184 194 .188 171 11k 079
2.009 aL 7 | S R e s
2.437 1.057 | —=--- 139 .151 L1Lh .146 168 031
2.822 1.066 | ----- 103 L1k .115 .092 .119 <135
3.206 1.015 | ----- .071 .081 .103 .ohT7 .057 .135
3.634 1.08 | ----- ok45 .053 .070 .018 .036 .088
4.019 1.09% | ----- 007 .012 .001 .013 ~.026 .011
4.Lko 1001 ) R | = -.018 -.015 -.054% .005 -.078 -.005
4.831 11135 | -r--- =025 =020 -.056 -.006 ~.052 -.029
5.216 1122 | ————— -.0k2| -.038 | -.046 | -.0%6 ~.01k -.076
5.643 Lo ol e -.059 | -.056 | -.046 | -.068 [ -~.028 | -.098
6.028 1.1 | ----- -.08% -.084 -.070 -.124 -.082 =1l
6.455 1.151 | ----- -.091 -.092 -.091 ~.113 ~.103 -.103
6.840 atel e |l e -.085| -.08 | -.097 | -.097 | -.092 | -.062
7.652 iAol | === -.067| -.08 | -.097 -.103 | -.122 —919
1,200 0.428 e | e 0.146 | 0.137 | 0.135 | 0.13% | 0.143 | 0.148
.812 L one | e .158 .149 .146 -155 -118 .118
1.197 T et e R e s R e e
1.625 1.038 | ----- .187 .190 .181 .164 104 075
2.009 ;- IR (R (S R [ el Moty
2.437 ooyl e 146 154 .140 .151 157 | -.okk
2.822 LES e .110 .115 .102 .093 .130 064
3.206 o e = .078 .081 .090 .048 .065 ey
3.63k4 akess | === .052 .056 .075 .009 .032 .106
4,019 ot T e .01k4 .012 017 -.009 012 .039
L bk Sears S -.015| -.017 | -.037 | -.002 | -.06% | -.009
4.831 G 11 TR S e e 021 | -.021 | =055 | --005 -.069 | -.012
5.216 Tt B[S EEE S _.038| -.039 | -.06k | -.032 | -.ouk | -.062
5.643 b || e _.0% | -.056 | -.060 | -.059 | -.029 | -.097
6.028 s TaR [ LR -.08 | -.08 | -.080 | -.107 | -.076 | -.128
6.455 IR ST R e .08 | -.092 | -.085 | -.120 | -.102 | -.126
6.840 AnGol (Il -.0o78| -.08 | -.08 | -.101 | -.09% | -.099
7.652 1.179 | ----- _.060| -.019 | -.093 | -.105 | -.113 | -.110
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TABLE I.- FUSELAGE-OVERHANG PRESSURE COEFFICIENTS - Concluded
(1) h/Dy = 1.040; ¢ = 7°; M, = 1.10
Jet-exit Orifice Orifice Pressure coefficient for jet pressure ratio Hj/po of
temperature, location, location,

Ty °F x' /Dy x/L Jet off 2 3 5 T 9 il
80 0.428 1.010 0.121 0.134 0.118 0.125 Otz | e e
.812 1.019 JA3T .151 .142 <121 SILA TN | R T [
1.197 1.028 .153 .191 .193 .154 TR A e s
1.625 1.038 158 .193 .202 .196 S5 M| E=m =
2.009 1.047 .159 .186 .199 .212 Sl G0N IFSE== S ==
2.437 1.057 .146 +151 .165 167 AlES || emmme | oo
2.822 1.066 .126 L11k .126 .12k 100 I ISRV | —
3.206 1.075 .101 .080 .091 .118 L0650 l[=z =S 2
3.634 1.085 .076 .052 .059 .096 Josie) [ S I
4.019 1.094 .048 .023 .026 .ok2 o) B IS e (B e
4. 4h6 1.104 .023 -.003 .003 -.026 SORNN| TS E N T
4.831 1.193 .00k -.018 -.016 -.064 =001 |Fe===s | =maas
5216 1.122 -.018 -.037 -.043 -.061 Slopl o e e e
5.643 1.252 -.034 -.0k9 —OlT -.046 = 0520 IS C oA s
6.028 J oAl -.054 -.067 -.063 -.054 2086 | s a2
6.455 1.151 -.080 -.093 -.103 | -.091 —otle) | emm || oo
6.840 1.160 -.074 -.079 | -.081 | -.080 | -.089 | -=e-c | ---e-
7.652 1.179 -.270 -.331 -.365 ~-375 -.318 | —=em= | —----
800 0.428 1.010 | ----- 0.140 0.131 0.132 0.129 0.1h4k4 0.147
.812 1.019 | ----- <15k L1h7 135 <137 .126 .1%0
1.197 1.028 | ----- .180 .183 157 .148 .094 .099
1.625 10580 | =2E= 179 .186 .188 .161 .059 .060
2.009 1047 | ----- salyal .182 .199 .175 .036 .022
2.437 1.057 | =—-=--- .139 <153 .164 .156 .032 -.019
2.822 1.066 I —==== .106 .120 .137 112 bl .063
3.206 1075 | =—=——-- 074 .088 119 .061 .126 .122
3.634 1.085 | ----- 047 .059 .076 .024 .099 .115
4.019 1.09% | ----- .019 .029 .01k .029 <051 .080
4 446 1ok |0 —=——- -.006 .000 -.0b45 .022 .010 .026
4.831 1.113 | --=—- -.022 -.017 -.045 .001 =070 .000
5.216 1.122 | ----- -.041 -.038 -.033 -.032 -.082 -.056
5.643 1.132 | ----- -.055 -.052 -.032 -.061 -.099 -.092
6.028 1.1y | ----- -.072 -.070 -+.053 -.095 -.103 -.106
6.455 1.351 | === -.097 -.098 -.106 -.133 =.115 -.100
6.840 11 CO NN === -.086 -.083 -.099 -.096 -.069 -.105
T7.652 1.179 | ====- -.245 -.340 -.366 =372 -.361 --357
1,200 0.428 1.000 | ----- 0.147 0.149 0.138 |.0.137 0.140 0.153
.812 1.019 | ----- .156 .185 ) 1k a2 .139
1.197 1.028 | ----- .184 .195 .158 151 .108 .109
1.625 Sleeplel P s .193 .193 .181 .164 .094 .070
2.009 1.047 | ----- .186 .162 .196 S8 .113 .032
2.437 1.057 | ===-- .154 .128 .166 .165 .145 -.02%
2.822 1 O66 IR = =2 .121 .097 .135 .123 L1hk .050
3.206 1.075 | ----- .089 .066 .121 .075 .096 .124
3.634 1.085 | ----- .062 .066 .09k .031 .Olk .122
k.019 1.09% | ----- .031 .035 .035 .022 .009 .08
L. kL6 11 0L NN SR .003 .003 -.031 2021 -.052 .020
4.831 1.113 | —-e- -.014 -.012 -.053 .005 -.073 ~.011
5.216 175120 (eSS -.032 -.032 -.050 -.028 -.0k9 -.059
5.643 1152 =S as -.0k9 | -.0k6 -.0k0 | -.052 =013 | --092
6.028 dsahal S = -.066 -.065 | -.05% | -.083 -.055 | -.107
6.455 il ] s ~2092 | --09k [ -.092 [ -=-223 || ~.aabk | =331
6.840 1.160 | --—--- -.081 -.081 -.088 -.094 -.090 -.097
7.652 a9 [ e -.282 | -.342 | -.365 | -.370 | -.366 | -.352
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/—— Fuel-inlet tubing

Diffuser-entrance nose

Slot origin

Air-inlet tubing —/

Figure 1.- Side view of basic-fuselage model in Langley 8-foot transonic
tunnel.
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> By
7 /
7 /
X — ] y
! s ’f;
— e
/ r -\\/], e
|16° 1.672
~ 53.011 —
Station, | Radius, Station, Radius, Station, Radius,
X = X e X r
0.300 0.139 15.000 2.079 40.120 2.500
450 .179 18.000 2.245 42,120 2.469
.T50 <257 21.000 2.360 44,120 2.364
1.500 433 24.000 2.438 46.120 2.176
3.000 723 27.000 2.486 48.120 1.901
4.500 .968 30.000 2.500 50.120 1.534
6.000 1.183 33.120 2.500 51.120 1.515
9.000 1.556 36.120 2.500 52.120 1.073
12.000 1.854 39.120 2.500 53.011 .836

Figure 2.- Ordinates of basic body of revolution. All linear dimensions
are in inches.
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11.317 -

NACA 65A007
airfoil section——

Ordinates of ridge line
and tangency line

x = o

40.120 [ 2.500 | 2.500
h1.821 | -2.500 | 2.k77
43.120 | 2.500 | 2.385
4,391 | 2.500 | 2.180
45.396 | 2.500 | 1.952
46.441 | 2.500 | 1.655
47.120 [ 2.500 | 1.432
48.120 | 2.500 | 1.085

49,120 2.529 .T70
50.120 2.625 .518
51.120 | 2.820 372
51.661 | 2.970 .338
52.120 [ 3.148 .330
53.011 [ 3.608 .510

Typical sections

(a) Sketch of fuselage overhang and vertical tail.

Figure 3.- Details of geometry of fuselage overhangs. All linear dimen-

sions are in inches.
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Section D-D; x = 55,429

Section A=A Section B-B Section C-C
x = 48,120 x = 51,120 x = 53,011 = 70 g=1° g = 10°
h/Dj = 0.855 h/Dj = 1.0L0 h/Dy = 0.855
Z y z y Z y z y Z y z y
1,085 1,561 0.372 1.261 0.510 0,662 1,345 0 1,581 0 1,486 0
1,345 1,380 .600 1,184 1,000 618 1,400 192 1,600 131 1,500 .073
1,599 1,180 833 1,106 1345 600 1,600 .383 1,700 .300 1,600 .252
1.8L0 .965 1,300 14052 1,583 .582 1.800 L6l 1,800 .38L 1,800 .399
2,050 .48 1,345 920 1.840 +562 2,000 WL95 2,000 67 2,000 L69
2,270 180 1.600 Ll 2,066 «53L 2.200 .500 24200 L97 2,200 197
2,500 0 1,840 «712 2,270 +500 2,500 87 2,500 L87 2,500 87
2,050 614 2.500 L6 2.755 b2 2,755 .ubk2 2,755 Lli2
2,500 .361 3,000 «255 3,166 323 3.166 .323 3,166 .323
2,700 .195 3.166 138 34352 0292 3.352 .292 3,352 .292
2.820 0 3.352 o131
3,608 0
Section E-E; x = 57.5633 Section F-F; x = 60,359
=70 g=1° g = 10° g=1° = 7° = 10°
h/Dy = 0.855 h/Dj = 1.0L0 h/Dj = 0.855 h/Dj = 0.855 h/Dj = 1.040 h/Dj = 0.855
z y zZ y z y z y z Yi z y
1,650 0 1,878 0 1,916 0 1.970 0 2,189 0 2,356 0
1,700 Jdés 1.900 .120 2,000 .2L0 2,000 .103 2,200 .061 2.400 151
1.900 318 2,000 .273 2,100 .342 2,200 .28l 2,300 <233 2.500 .263
2.100 .L23 2,100 «359 2.300 W37 2.L0o .353 2,00 .307 2,600 .31
2,300 .58 2,300 b3 2.500 59 2,600 .36L 2,600 «359 2,655 .336
2,500 L6l 2,500 L6l 2.755 18 2,755 350 24755 .350 2,916 .304
2,755 1418 2,755 .18 2,916 .362 2.916 .30L 2.916 .30L 3.070 .228
2.916 .362 2,916 .362 3,166 .27k 3.070 .228 3,070 .228 3,166 .158
3.166 .27k 3.166 .27k 34352 202 3.166 .158 3.166 .158 34352 .093
34352 o272 34352 e 3,352 .093 3,352 .093

(b) Coordinates of typical cross sections.

Figure 3.- Concluded.
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L-85498

Figure L4.- Three-quarter view of jet exit and fuselage overhang of model

mounted in Langley 8-foot transonic tunnel.
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18 x 108
517 R N 72777
5 7// g8 B
S 16

153 9 .0 X

Mach number,M,

Figure 5.- Variation of Reynolds number based on body length (B = 535.011 in. )
with Mach number.
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Static-pressure orifices

< 22 24
Jakiats

i8
14 16 9
|

\ 30
-
S . - b Aot . -4 SR T 7 =
B .
P [\ g | l Base statlc_; 31
e ressure orifices
I S AR P
\ e 45°
L T e S =
@ =1° g=1 ¢ = 10°
F‘——/\f 53011 - n/Dj =0.855 [ h/Dj = 1.0k0| h/D; = 0.855
| e [ ep | e | o o
|
| 10 0.428 1.010 0.014 0.014 0.014
Orifice x/L z/L 11 .812 1.019 .018 .019 .018
number a3 28 1.010 .019 .021 .020
135 .812 1.019 .021 .024 .023
1 0.832 | 0.045 1k 1.197 1.028 .023 .027 .025
2 .870 .0kl 15 1.625 1.0%8 .02k .029 .027
) .908 1035 16 2.009 1.047 .026 .030 .028
b <945 .028 17 2.437 1.057 .027 .031 030
5 .96k .023 18 2.822 1.066 .028 .032 032
6 .983 .016 19 3,206 1.075 .029 034 033
i 994 .012 20 3,634 1.085 .030 .035 035
8 .996 .011 21 4.019 1.09% .032 .036 037
9 +999 .009 20 4.4k6 1.104 .033 .037 038
23 L.831 1.11% .03k .038 040
ok 5,216 1.122 035 .039 .ok2
25 5.643 1.32 .036 .0kl .03
26 %.028 1.1 037 .0k2 045
27 6.455 1.151 .039 043 LOkT
28 6.840 1.160 .040 L Olihy .048
29 7.652 1.179 043 OkT .053

L2V9CT WH VOVN

Figure 6.- Location of static-pressure orifices. All linear dimensions
are in inches.
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24
AT Mo
20——# A 0 080
NN o 1.00
T VAT IR b
i //E/ N N
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i 08 \giv\
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£ 04 AN % VAR
: NS0 /NN

lL‘
/
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Local pressure
(@)

=2 \
=16 \
\

)

o)
00 .02 1.04 106 108 11O _Il2 114 116 L8 120
Distance downstream of jet exit, x/L

Figure T.- Typical pressure distributions along fuselage overhang with
jet off. ¢ = 79 h/Dy = 0.855.
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(a) Bottom view of jet in presence of overhang (¢ = 79 h/Dj = 0.855).

Figure 10.- Schlieren photographs illustrating jet structure. Mg = 1.10;
Ty = 1,200° F.
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Figure 10.- Concluded.
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