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SUMMARY 

An experimental investigation to determine the force and pressure 
characteristics of a typical nose-inlet ram-jet configuration was con­
ducted in the NACA Lewis 8 - by 6-foot supersonic tunnel. The model 
consisted of a conical spike all-external compression inlet attached 
to an annular subsonic diffuser. Internal-and external-pressure dis­
tributions, pressure recovery, and lift, drag, and pitching moment 
were measured for a range of mass flows at angles of attack from 00 to 
100 for free-stream Mach numbers of 1.59, 1.79, and 1.99. The investi­
gation was conducted at a Reynolds number of approximately 2.13 X 106 
based on model inlet diameter. 

Results of the investigation indicate that a rapid increase in 
total drag with decreasing mass flow was associated with the large 
increase in additive drag. The increment of external drag due to 
angle of attack was found to be essentially independent of mass flow 
and free-stream Mach number. 

At critical mass flow, the external-lift-curve slope increased 
slightly with angle of attack and Mach number, whereas the pitching 
moment increased almost linearly with angle of attack and was inde­
pendent of Mach number. At low angles of attack, the lift and pitch­
ing moment remained nearly independent of mass-flow spillage. At 100 

angle of attack, however, the lift decreased with decreasing mass flow 
but the pitching moment remained nearly constant. 

L _______________ _ J 
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In general, the decrease in pressure recovery with angles of 
attack up to 100 was of the order of 1 percent and no shock instability 
was noted except for very low mass flows at 60 and 100 angles of attack 
for Mach number 1.99. 

Comparison of the experimental results with available theories 
revealed that the additive-drag and friction-drag coefficients were 
predicted satisfactorily at zero angle of attack for the range of mass 
flows and free-stream Mach numbers investigated. Prediction of the 
pressure drag, however, was limited to the condition of zero mass 
spillage. 

INTRODUCTION 

.As part of a program to determine the aerodynamic characteristics 
of ram-jet engines, an investigation of four axially symmetric spike­
type supersonic nose-inlets was conducted in the NACA Lewis 8- by 6-foot 
supersonic tunnel. In order to simulate a portion of a complete ram­
jet engine) each inlet was attached to a fixed afterbody that formed 
the subsonic diffuser. 

The purposes of this investigation were: (1) to obtain pressure, 
force, and moment data; and (2) to compare the experimental results with 
theory where possible. 

Results obtained from the investigation of a conical-spike all­
external compression inlet with a subsonic cowl lip are presented. The 
investigation was conducted through a range of mass flows and angles of 
attack from 00 to 100 at Mach numbers of 1.59, 1.79, and 1.99. The 
Reynolds number based on the inlet diameter varied from 2.11 to 
2.15 X 106 for the range of the investigation. 

SYMBOLS 

The following symbols are used in this report: 

CD drag coefficient, D/qoSm 

Cf friction-drag coefficient based on wetted area 

CL lift coefficient, L/qoSm 

CM pitching-moment coefficient about base of model, G/q08m2 

Cp pressure coefficient, p-PO/qo 
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D drag 

d diameter at area of maximum cross section, 8.125 inches 

G pitching moment about base of model 

L lift 

length of model, 58.76 inches 

M Mach number 

m mass flow 

P total pressure 

p static pressure 

~ dynamic pressure, rpM2/2 

Re Reynolds number 

s area 

inlet capture area defined by cowl lip, 0.1750 s~uare foot 

maximum cross-sect'ional area, 0.3601 s~uare foot 

u velocity 

u velocity in boundary layer 

axial perturbation velOCity 

x,r,e cylindrical coordinates 

y distance from model surface 

a angle of attack 

r ratio of specific heats, 1.40 

o boundary-layer thickness 

-- - ~--- - - -----
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Subscripts: 

a additive drag 

friction 

l local condition in boundary layer 

l' pressure 

o conditions at outer edge of boundary layer 

o free stream 

1 cowl lip 

2 station at x = 7.558 inches 

3 entrance to combustion chamber 

5 minimum area at plug 

APPARATUS AND PROCEDURE 

Two identical models of the ram-jet configuration were investi­

gated; one was used for force measurements, the other was used. to obtain 

pressure data. The instrumentation conduits and the boundary-layer rake 

shown in figure 1 were not present on the force model. 

The main components of the ram-jet configuration shown in fig­

ure 2(a) consisted of a conical-spike all-external compression inlet 

(fig. 2(b)) followed by an annular subsonic diffuser formed by the outer 

shell and the central inner body. Four support struts located 450 from 

the vertical center line were used to attach the outer shell to the 

center body. The over-all length of the model was 58.76 inches and the 

maximum body diameter was 8 .125 inches. 

The inlet was so designed that the angle formed between the center 

l ine of the model and a line joining the tip of the spike and the cowl 

l ip was e~ual to the angle of the obli~ue shock generated by the 500 

cone at a Mach number of 1.79. The cowl, which was designed for oper­

ation with the normal shock located. slight ly ahead of the cowl lip, had 

a rounded subsonic leading edge (fig. 2(b)) . Coordinates for the center 

body and outer shell are presented in table I. I 

- I 
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The mean geometric flow-area ratio (fig. 3) represents the ratio 
of the area based on the average normal to the surfaces of the annulus 
to the maximum cross -sectional area in the combustion chamber. The 
region of nearly constant area at the inlet was provided to permit 
stabilization of the boundary layer behind the normal shock prior to 
deceleration of the flow in the subsonic diffuser. The small decrease 
in flow area from x/d = 0 to 0.25 resulted from the design of the 
subsonic cowl lip. 

The f llrce model was rigidly connected to a three-component atrain­
gage balance located inaide the center body and the balance was attached 
to the tunnel sting-strut combination. 

Instrumentation of the pressure model included static orifices as 

indicated in table II and a l~-inch boundary-layer rake located on the 
2 

outer surface of the model (8 = 00) at station 51 (fig. 2(a)). 
of the runs at a Mach number of 1.79, two total-head rakes were 
inside the model innnediately in front of the support struts at 
and 3150 . 

For one 
located 
e = 1350 

Six similar radial static and total-pressure rakes, equally spaced 
with respect to the vertical center line, were attached to the sting at 
the entrance of the combustion chamber for both the force and p~essure 
models. A sting-mounted, hydraulically actuated plug was provided at 
the exit of the model to vary the flow conditions through the engine and. 
a pendulum-type angle-of-attitude indicator with an accuracy of 0.10 was 
located inside the center body to measure the angle of attack. 

All pressures were measured on multiple-tube manometer boards and 
were photographically recorded. The total pressures in the boundary 
layer were measured using mer.cury as the working fluidj all other 
pressures were measured using tetrabromoethylene. 

Both models were investi§ated through a range of mass flows at 
angles of attack from 00 to 10 for the free-stream Mach numbers of 
1.59, 1.79, and 1.99. An add.itional run was made with the pressure 
model rotated 1800 to obtain a more complete survey of the pressure dis­
tributions at Mach number 1.79. 

For presentation of the data herein, the mass flow is expressed 
in terms of m3/mo, defined as the ratio of the flow passing through the 
engine to the flow in a free-stream tube of cross-sectional area Sc 
(fig. 4). The mass flow passing through the engine was computed. for 
choking at the minimum geometric area of the plug us ing the measured 
total pressure at the combustion-chamber inlet and was corrected by the 
factor 0.97, whioh was determined for the shock-swallowed condition. 

5 
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RESULTS AND DISCUSSION 

The presentation and the discussion of results are divided into 
two major sections covering the external and internal-flow character­
istics. Evaluation of the effects produced by variations in mass flow, 
angle of attack, and free-stream Mach number are made in terms of the 
flow characteristics of the model. 

External-Flow Characteristics 

Zero angle of attack. - The total drag, which includes the pressure 
and the friction drag over the outer shell and the additive drag along 
the entering streamline, is presented in coefficient form in figure 5. 
At a constant mass-flow ratio, the mass-flow spillage had an increasingly 
adverse effect on the total drag as the free-stream Mach number varied 
from 1.59 to 1.99. At critical mass flow, the increase in drag with 
decreasing free-stream Mach number, as shown in figure 6, resulted from 
the increase in mass-flow spillage due to choking internally near the 
leading edge of the support struts. 

Representative pressure distributions over the external surface 
of the model at zero angle of attack are shown in figure 7 for the three 
Mach numbers. These data indicate that the external static pressure 
over the cowl decreased with increasing mass spillage due to the rapid 
expansion produced by the increased curvature of the entering streamline. 
Additional pressure data are tabulated in table III. 

The ~arge variations in the external pressures over the cowl did 
not extend to more than approximately 1 diameter downstream of the cowl 
lip. For maximum mass flow at each free-stream Mach number, external 
pressures equal to or less than the stream static pressure were 
approached at approximately x/d = 0.5. Consequently, a greater part 
of the surface pressure drag occurred over the forward portion of the 
cowl. 

The decrease in the external-pressure coefficient at x/d = 4.31 
resulted from exp&lsion of the flow produced by the change in contour 
of the outer shell. Variations in the pressure distributions at 
x/d = 1.5 at Mach number 1.79 and x/d = 3.25 at Mach number 1.99 
have been determineQ to result from weak tunnel disturbances. 

Comparison of the experimental pressure distributions at Mach 
number 1.99 with linearized potential theory (Cp = -2 vx/uO) shows 
excellent agreement at a mass-flow ratio of 1.00 (fig. 7(c)). Although 
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no valid comparison can be made at Mach numbers 1.59 and 1.79, the 
theoretical pressure distributions are included on figures 7(a) and 
7(b) to represent the limiting pressures that would be attained at a 
mass-flow ratio of 1.00. 

Typical schlieren photographs of the shock configuration at the 
inlet are presented in figure 8 for zero angle of attack. Enlargements 
of these photographs showed a small region of separated flow at the 
cowl lip with large mass spillage. Although the flow separation is not 
apparent in figure 8, the region of expansion and the compression shock 
subse~uent to the separation o~ the ~low can be readily 1dent~ied. 

The pressure-drag coefficient Cn,p evaluated from a graphical 
integration of the pressures measured over the external surface of the 
model, decreased linearly with decreasing mass-flow ratio, as shown in 
figure 9. At mass -flow ratios below approximately 0.7, the pressure 
drag became negative due to the negative pressures over the cowl. 

Reasonably good agreement is obtained between the theoretical 
pressure-drag coefficient and the experimental results for the shock­
swallowed condition at Mach number 1.99. Extrapolation of the data for 
Mach numbers 1.59 and 1.79 to a mass-flow ratio of 1.00 would indicate 
that good agreement with theory could be expected at these conditions. 

Typical boundary-layer profiles measured adjacent to the surface 
of the model at station 51 are presented in figure 10 in terms of the 
local Mach number. The Rayleigh equation was used to evaluate the 
boundary-layer data at zero angle of attack by assuming that the static 
pressure in the flow field was equal to the value measured at the model 
surface and that the total temperature was constant throughout the flow 
field. 

The variations in the profiles with mass-flow spillage and free­
stream Mach number were found to be associated with the detached bow 
wave ahead of the cowl lip and the data were analyzed us ing the method 
presented in reference 1. As a result of this analysis, the bQundary­
layer thickness 8 was determined to extend to the point at which the 
slope of the profile rapidly increased, as indicated in figure 10. 

The nondimenaional-velocity profiles were calculated using the 
boundary-layer thickness 8, which was determined by the method in 
reference 1, and are presented in figure 11. For the range of mass 
flows and free-stream Mach numbers of this investigation, the velocity 
profiles are in agreement with the 1/7 power lav, which is usually 
applied to flat-plate data without pressure gradients. Calculatiobs of 
the effect of the pressure gradient on the boundary layer indicated that 

7 
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inasmuch as the gradient occurred only over the cowl in the region of 
thin boundary layer the effect would be of the order of 1.5 percent of 
the experimental friction-drag coefficient. 

The experimental values of friction-drag coefficients, evaluated 
from a graphical integration of the decrement of momentum in the boundary 
layer, are presented in figure 12. Examination of the schlieren photo­
graphs indicated that the transition point in the boundary layer occurred 
at approximately x/d = 0.6 and that small variations in the friction­
drag coefficient probably resulted from the movement of the transition 
point along the model. 

A comparison of the average values of the experimental friction­
drag coefficients with the theoretical values, obtained from the 
equations given by von K~n (reference 2) for turbulent compressible 
flow over a smooth flat plate, is presented in figure 13. Although the 
small region of laminar boundary layer over the cowl and possible three­
dimensional effects have been neglected in this .comparison, good agreement 
is obtained. 

The experimental additive-drag coefficients were evaluated at zero 
angle of attack from a momentum balance between the free-stream flow 
station 0 and flow station 2. The results presented in figure 14 indicate 
a very rapid increase in additive drag with decreasing mass flow with the 
rate of change being essentially independent of free-stream Mach number. 

Good agreement is obtained between the theory based on one­
dimensional flow considerations as presented in reference 3 and the 
experimental results for the three free-stream Mach numbers. Inasmuch 
as the oblique shock fell slightly ahead of the cowl lip at Mach number 
1.59, the ordinate of the theoretical curve at a mass-flow ratio of 0.93 
represents the supersonic additive drag at the maximum mass flow as 
determined from conical-flow tbeol'Y for the shock-swallowed condition. 

The drag components are summarized and compared with the total 
drag measured with the force model in figure 15. For this comparison, 
the friction drag "Tas modified to include the increment of drag due to 
friction over the surface of the model from station 51 to 56 using the 
average friction coefficient obtained from the boundary-layer measure­
ments • Good agreement was obtained at Mach numbers 1.79 and 1.99. At 
Mach number 1.59, however, the force-model drag was approximately 
15 percent higher at critical mass f low than that obtained from the 
pressure model . 

For critical mass flow, the additive drag at Mach number 1.59 
was greater than the sum of the pressure and friction drags, whereas at 
Mach numbers 1.79 and 1.99 the friction drag was the largest component. 
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The decrease in pressure drag with decreasing mass flow was relatively 
unimportant because the increase in additive drag .. las much greater and 
the net effect was a rapid increase in total drag. For a mass-flow 
ratio of 1.0 at a Mach number of 1.99, the additive drag was zero and 
the pressure drag became a significant part of the total drag. 

Angle of attack. - The effect of angle of attack on the total­
drag coefficient is presented in figure 16. For a constant mass flow, 
the axial force due to the external flow was found to be nearly inde­
pendent of angle of attack; the increase in drag with angle of attack 
therefore resulted from the component of the normal force. All 
increments of drag were essentially independent of mass flow except at 
100 angle of attack for Mach number 1. 99 where slight shock instability 
occ1.Jrred . 

Included in the external lift presented in figure 17 is the 
component of the force along the entering stream tube, which is inherent 
in the definition of the external forces. At low angles of attack for 
the three Mach numbers, the lift did not vary greatly with mass -flow 
spillage . At 100 angle of attack, however, the lift decreased with 
decreasing mass flow. The external pitching moment , evaluated by assum­
ing that the turning of the flmy occurred at the cowl lip, was almost 
independent of mass-flow spillage at all angles of attack, as shown in 
figure 18. For the complete range of the investigation, the center of 
pressure location presented in figure 19 varied from 5.4 to 4 .4 diameters 
ahead of the base. 

The variation of the drag increment, the lift, and the pitching 
moment with angle of attack for critical mass flow is presented in fig­
ure 20 . The increase in drag increment was essentially independent of 
free -stream Mach number. The lift-curve slope increased slightly with 
angle of attack and Mach number whereas the pitching moment increased 
almost linearly with angle of attack and was independent of Mach number. 

In order to provide a simple comparison, theoretical curves were 
calculated by the semiempi rical method of reference 4, modified to apply 
to an open-nosed body, and are included in figure 20. End effects were 
neglected for the calculations. Compari son of the experimental results 
with the modified semiempirical method indicates that the increment of 
drag and the external lift are underestimated but that the pitching 
moment is in agreement with experimental values for low angles of attack. 
Inasmuch as the decrease in critical mass flow at 100 angle of attack 
resulted in an increase in drag,the discrepancy between the experimental 
increment of drag and the theoretical value at this condition is somewhat 
exaggerated. 

9 
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Variation of the external-pressure distribution with angle of 
attack for a constant mass-flow ratio at Mach number 1.79 is shown in 
figure 21. As the angle of attack increased, the loading increased in 
the region of the cowl. It is of interest to note that the major contri­
bution to the lift resulted from the increase in static pressure over the 
lower surface of the model (e = 00 ). Beyond 2 diameters downstream of 
the cowl lip, the external pressures over the upper surface (e = 1800 ), 

which were practically unaffected by increasing angles of attack up to 
100

, may indicate separation of the cross flow (reference 5). 

Comparison of the angle-of-attack contribution to the circumfer­
ential pressure distribution with three-dimensional linearized potential 
theory at Mach number 1.79 indicated progressively better agreement as 
the distance downstream of the cowl lip was increased. For zero mass 
spillage at Mach number 1.99, better agreement was obtained between the 
experimental results obtained near the cowl lip and two-dimensional 
theory. 

Variations of the total pressure in the boundary layer over the 
bottom (e = 00 ) and the top (e = 1800 ) surfaces of the model at station 51 
are presented in figure 22 for Mach number 1.79 in terms of the ratio of 
the local measured total pressure to the free-stream total pressure. With 
increasing angle of attack, a thinning of the boundary layer occurred over 
the bottom surface of the model. Over the ~op surface, however, a slight 
increase in boundary-layer thickness was noted for small angles of attack. 
At higher angles of attack, the boundary-layer thickness decreased appreci­
ably and it is presumed that the boundary-layer air shifted to form a pair 
of lobes along the sides of the model similar to the boundary-layer shift 
reported for the RM-IO model in reference 5. 

Internal-Flow Characteristics 

Zero angle of attack. - The variation of total-pressure recovery 
and combustion~chamber Mach number with mass-flow ratio is presented in 
figure 23. The total pressure P3 was determined from the corrected 
mass flow and the measured static pressure in the combustion chamber. 
The combustion-chamber Mach number was calculated based on isentropic 
expansion of the flow from the annular area at the rake to the cross­
sectional area of the combustion chamber with the sting removed. 

At Mach number 1.59, the total-pressure recovery remained nearly 
independent of mass flow in the subcritical region and the shock config­
uration was stable throughout the range of mass flow. Al though the total­
pressure recovery decreased with decreasing mass flow at Mach numbers 
1.79 and 1.99, no shock instability occurred at zero angle of attack. 

... 

- ~ 
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A breakdown of total-pressure losses into inlet and subsonic diffuser 
losses, as shown in figure 24, indicates a decrease in subsonic diffuser 
losses and an increase in inlet losses for decreasing mass flow. The 
decrease in total-pressure recovery with decreasing mass flow for Mach 
numbers 1.79 and 1.99 resulted from a more rapid increase in inlet losses 
than the corresponding decrease in subsonic diffuser losses. At maximum 
pressure recovery near the critical mass flow for the three free-stream 
Mach numbers, the subsonic diffuser losses w~re approximate~ equal to 
the inlet losses. 

Comparison of the experimental inlet recovery with a calculated 
shock recovery is presented in figure 25. In order to provide an inde­
pendent method of estimating the shock recovery, the location of the 
normal shock ahead of the cowl lip for mass-flow ratios less than I was 
predicted by the method presented in reference 6. An over-all total­
pressure recovery was then computed by weighing the separate recoveries 
of the flow passing through both the oblique and normal shocks and the 
flow passing through only the normal shock. Inasmuch as the friction 
effects over the internal surfaces were neglected, the agreement between 
the calculated values and the experimental results is fair and within 
the accuracy of the computations. 

The subsonic diffuser characteristics shown in figure 26 indicate 
that the increase in total-pressure recovery P3/P2 with decreasing mass 

flow was independent of Mach number except in the region of critical 
mass flow. At maximum total-pressure recovery for Mach number 1.79, sub­
sequent investigation revealed that approximately 4 percent of the loss 
in total pressure in the subsonic diffuser resulted from wake effects 
produced by the support struts. 

The diffuser performance has also been expressed in terms of a loss 
coefficient ~P/q2 and an effectiveness parameter (~p/6Pideal). Although 

no Mach number effect was indicated in terms of the pressure recovery, the 
total-pressure loss expressed in terms of the available dynamic pressure 
showed an increase with Mach number as well as with mass flow. Attempts 
to correlate these data as a function of either Reynolds number or Mach 
number at the entrance to the subsonic diffuser were unsuccessful. and it 
is believed that the variation with Mach number may result from differences 
in the initial boundary layer (reference 7). 

Typical Mach number profiles at the entrance to the combustion 
chamber for several mass flows at Mach number 1.79 are presented in fig­
ure 27. The largest variations in Mach number across the annular passage 
occurred at mass flows near maximum pressure recovery. The variations in 
the profiles measured by the various rakes were found to result from the 
wake effects produced by the support struts. 
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Angle of attack. - The effect of angle of attack on the total­
pressure recovery is shown in figure 28. A decrease of approximately 
1 percent in total-pressure recovery was measured as the angle of attack 
was ' increased to 100 . These results indicate a somewhat smaller 
decrement in pressure recovery with angle of attack than reported in 
reference 8. 

The critical mass flow was essentially unaffected by changes in 
angle of attack up to and including 60

. At 100 angle of attack, however, 
a decrease in the critical mass-flow ratio from 0.915 at zero angle of 
attack to 0.865 was measured for Mach number 1. 79. A similar decrease 
occurred at Mach numbers 1.59 and 1.99. 

The abrupt decrease in pressure recovery for low mass flows 
(m3/mo z 0.46) at Mach number 1.99 for 60 and 100 angles of attack 
resulted from boundary-layer separation over the upper surface of the 
spike and slight instability of the shock configuration. No appreciable 
decrease in pressure recovery resulted from the separation at high angles , 
of attack for Mach numbers 1.79 and 1.99 when no instability occurred in 
the shock configuration (fig. 29). 

The effect of angle of attack on the inlet and subsonic diffuser 
losses is presented for Mach number 1.79 in figure 30. These data 
i ndicate that the components of the total-pressure loss are essentially 
independent of angle of attack. 

The basic cause of the reduction in critical mass flow at 100 angle 
of attack can be found from a study of the variation in internal pressure 
distribution with angle of attack at Mach number 1.79 presented in fig­
ure 31. For a constant mass flow, a slight decrease in pressure occurs 
over the bottom surface of the spike (e : 00

) near the cowl lip at 100 

angle of attack but the remainder of the static pressures show no 
s i gnificant trend. Over the top surface (e = 1800 ), however, the 
decrease in static pr essure in the region of x/d = 1.0 at 100 angle of 
attack indicates that the flow tends to choke between the upper support 
struts. It is believed that the cross-flow effects over the spike may 
result in increased mass flow in the upper portion of the annulus and 
consequently produces premature choking between the struts. Additional 
internal pressure data are tabulated in table III. 

. The variation of total-pressure distributions at the entrance to 
the combustion chamber was very pronounced wi th angle of attack (fig. 32). 
As the angle of attack was varied from 00 to 100

, the peak of the profile 
shifted toward the upper surface of the annulus, indicating an increase 
in mass flow in this region. In the lower portion of the combustion 
chamber, the profile tended to become flat with a reversal in curvature 
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near the wall. Comparison of the total-pressure ratio in this region 
with the pressure ratio at the wall indicates separation of the flow 
along this surface of the combustion chamber. 

SUMMARY OF rusULTS 

13 

The force and pressure characteristics of a typical ram-jet confi­
guration utilizing a conical spike all-external compression inlet were 
investigated in the NACA Lewis 8-by 6-foot supersonic tunnel at a Reynolds 
number of approximately 2.13 X 106 based on the inlet diameter. For the 
range of mass flows and angles of attack investigated at Mach numbers 
1.59, 1.79, and 1.99, the following results were obtained: 

1. At zero angle of attack, the external-pressure distribution for 
zero mass spillage was adequately predicted by linearized potential 
theory. 

2. The boundary-layer velocity profiles measured over the external 
surface at the rear of the model were in good agreement with the 1/7 power 
law. The skin-friction coefficients were essentially independent of mass 
flow and were predicted by two-dimensional compressible turbulent-flow 
theory. 

3. The rapid increase in total drag with decreasing mass flow 
resulted from the large increase in additive drag. The variati<>n of 
additive drag with mass flow was predicted at zero angle of attack from 
one-dimensional-flow considerations. 

4. For a constant mass flow, the axial force due to the external 
flow was nearly independent of angle of attack indicating that the 
increase in drag with angle of attack resulted from the component of the 
normal force. 

5. The external lift was essentially independent of mass flow at 
low angles of attack. At critical mass flow, the lift-curve slope 
increased with Mach number and was linear at angles of attack below 6°. 
The pitching moment was independent of mass flow and Mach number and 
increased almost linearly with angle of attack. The resulting center of 
pressure, which was located approximately 2 diameters downstream of the 
cowl lip, moved slightly rearward with angle of attack and Mach number. 
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6. At critical mass .flow, the increment of drag and the lift were 
underestimated but the pitching moment was predicted with reasonable 
accuracy by a semiempirical method, which was modified to apply to an 
open-nosed body. 

Lewis Flight Propulsion Laboratory, 
National Advisory Committee for Aeronautics, 

Cleveland, Ohio. 
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TABLE I - TABLE OF COORDDlATl!S FOR NACA 8-INCH 

RAM..J'"Er CONFIGURATION 

(a) center-body coordinates. (b) outer-shell coordinates. 

station Diameter station Diameter 
(in. ) (in. ) 

0.500 3.000 External Internal 
1.000 3.330 
1.500 3.600 0.100 5.730 5.598 
2.000 3.820 .200 5.791 5.604 
2.500 3.983 .300 5.844 5.622, 
3.000 4.1125 .400 5.887 5.648 
3.500 4.220 .500 5.927 5.678 
4.000 4.303 1.000 6.100 5.845 
4.500 4.371 2.000 6.360 6.liO 
5.000 4.430 3.000 6.550 6.300 
6.000 4.524 4.000 6.666 6.416 
7.000 4.580 5.000 6.750 6.500 
7.750 4.600 9.875 6.998 6.748 
7.875 4.600 22.000 7.616 7.366 

10.000 4.585 30.000 8.024 7.774 
12.000 4.545 32.000 8.125 7.875 
14.000 4.486 56.000 8.125 7.875 
16.000 4.415 
18.000 4.327 
20.000 4.220 
22.000 4.084 
24.000 3.922 
26.000 3.715 
30.031 3.343 
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TABLE I I - LOCATION OF STATI C-PRESSURE ORIFICES FOR PRESSURE MODEL 

(a ) Loca t i on of s tati c tubes 
a long shell contour . 

Stati on 

a 
External b Internal 

0 . 50 11.00 0 . 50 
1.00 12. 00 1.00 
1.50 14 . 00 1.50 
2.00 1 6. 00 2 . 00 
2 . 50 18 . 00 2 . 50 
3 . 00 21.00 3 . 00 
4 . 00 24 . 00 4 . 00 
5 . 00 27. 00 5 . 00 
6.00 31. 00 6 . 00 
7 . 00 35 . 00 7.00 
8.00 40 . 00 8 . 00 
9 . 00 45.00 9 . 00 

10 . 00 

a Two rows of orifices , one at 
e = 1800 and one at e = 2700 

be = 0 0 

(b) Location of static 
tubes (e = 00

). 

Station 

Spike Island 

-1.50 8.00 
-1.00 9.00 
-0.50 10 . 00 
0 11.00 
0.50 12.00 
1.00 14.00 
1.50 16.00 
2.00 18.00 
2.50 21.00 
3.00 24.00 
4.00 27.00 
5.00 31.00 
6.00 37.00 
7.00 

N 
o 
(N ,,,.. 

__ J 
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TABLE III - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA 8-INCH RAM- JET CONFIGURATION 
FOR FOUR ANGLES OF ATTA CK 

(a) Free- stream Mach number of 1 . 59 . 

~ 
a. : 0°; 111;3/1110 = 0.805 a. a 00; m~mO a 0.735 a. : 0°; 1II3/mO : 0.663 a. • dO; m3/mO • 0.601 a. • 0°; m3/mO = 0.484 

Longitudinal distribution or Cp 

Outer shell Center Outer shell Ce nter Outer shell Cente r Outer shell Center Outer shell Center 

External Inter- body External Inter- body External Inter- body External Inter body External Inter- body 

nal nal nal nal nal 

180° 270° 0° 0° 180° 270° 0° 0° 180° 270° 0° 0° 180° 270° 0° 0° 180° 270° 0° 0° 
0 .515 0.514 0.635 0.987 1.091 

.582 .WOl 1.013 1.075 1.151 

.890 .989 1.071 1.127 1.206 

.932 1. 021 1.105 1.166 1.261 
0.164 0.155 0.882 .890 0.092 0.079 1.058 1.012 0.014 0.005 1.190 1 . 118 -0.047 -~079 1.277 1.1116 - 0.156 -0.207 1.398 1.308 

.122 .121 .865 .818 .074 .071 1.053 .996 .021 .018 1.183 1.127 -.028 - '.025 1.268 1.215 - .104 -.112 1.381 1.338 

.076 .078 .855 .788 .044 .,054 1.053 .994 .006 .015 1.183 1.133 - .028 - .022 1.268 1.225 - .084 -.084 1.380 1.351 

.043 .052 .858 .753 .020 .033 1.056 .977 - .006 .003 1.187 1.124 - .028 - .025 1.269 1.220 - .071 - .074 1.381 1.349 

.025 .027 .878 .795 .009 .014 1.066 1.003 - .012 - .010 1.194 1.142 - .029 - .031 1.275 1.235 -.066 - .069 1.383 1.359 

.021 .013 .854 .806 .007 .004 1.049 1.013 -.008 -.015 1.182 1.150 - .018 - .032 1.266 1.241 - .052 - .063 1.377 1.363 
- .015 - .027 .834 .803 - .027 - .034 1 . 043 1 .018 - .039 1'-0047 1.176 1.159 - .051 - . 060 1.263 1.248 - .074 -.084 1.375 1.365 
- .030 - .036 .767 .760 - .039 -.044 1.017 1.012 - .048 - .054 1.161 1.159 - .058 - .064 1.250 1.248 - .076 -.079 1.367 1.365 
- .032 - .038 .623 .626 - .039 - .046 .995 .991 - .046 - .052 1.148 1.143 - .054 - .061 1.242 1.2<lO - .068 - .072 1.362 1.360 
- .022 - .030 .510 .506 - .029 - .038 1.002 1. 003 - .035 - .044 1.151 1.151 - .042 - .050 1.245 1.245 - .054 -.058 1.363 1.363 
- .030 - .033 .659 .678 -.035 - .039 1.030 1.030 - .040 - .044 1.169 1.167 - . 047 - .050 1.257 1.257 - .057 -.058 1.372 1.370 
- .027 - .030 .707 .716 - .029 - .035 1.021 1. 028 -.035 -.040 1.167 1.171 - .041 - .045 1.254 1.259 - .049 -.051 1.368 1.372 
- .020 - .017 .620 -.024 - . 021 1.022 - .030 - .025 1.171 - .034 - .031 1.259 - .041 -.037 1.372 
- . 014 - .014 .442 - .019 - .019 1.043 - .022 -.023 1.184 - .026 - .027 1.269 - . 033 - .032 1.378 
- .013 - .014 . 278 - . 016 -.019 1.082 - .020 - .022 1.209 -.023 - .025 1.287 - .031 -.031 1.388 
- .012 -. 009 .474 -.014 - .013 1.159 - .017 - .017 1.262 - .021 - .020 1.328 - .026 -.022 1.411 
- .015 - .013 .778 - .017 - .017 1.221 - .020 - .021 1.306 - .022 - .022 1.~60 - .026 - .025 1.432 
- .010 - .013 .917 - .012 - .016 1.270 - .014 - .018 1.342 - .016 - .022 1.388 - .021 - .024 1.448 
- .010 - .017 1.064 - .013 - .021 1.335 - .014 - .022 1.394 - .016 - .024 1.429 - .019 -.025 1.474 
- .007 -.014 1.170 - .009 - .016 1.388 - .011 -.018 1.435 -.013 - .020 1.463 - .015 - .022 1.497 
- .014 -.018 1.233 - .016 - .019 1.427 - .017 - .022 1.466 - .018 - .022 1.488 - .021 - .025 1.513 
- .017 - .023 1.275 - .019 - .025 1.453 - .020 - .025 1.483 - .022 - .027 1.502 - .022 -.027 1.523 
- .048 - .044 -.050 - .046 - .052 - .046 - .053 - .048 - .053 - .048 

1.304 1.481 1.504 1.517 1.532 
- .028 - .029 - .029 - .031 - .030 - .031 - .032 - .031 - .032 - .033 
- . 021 - .025 - .023 - .027 - .023 -.027 -.024 - .027 - .025 -.029 

Circumf e r enti a l distribution or Cp 

Outer shell, external Outer shell, external Out e r shell, ext ernal Oute r ehell, external Outer shell, external 

198° 216° 234° 252° 198° 216° 234° 252° 198° 216° 234° 252° 1980 216° 234° 252° 198° 216° 234° 252° 

0.177 0 . 176 0.172 0.161 0.100 0.097 0.092 0.085 0.014 0.012 0.005 -0.001 -0.063 -a. 067 -0.073 -0.076 -0.187 -0.192 0.195 -0.203 
- . 015 - .020 - .017 - .017 -.019 - .024 -.023 - .014 -.022 -.027 -.024 -. 017 -.026 - .031 -.028 -.021 - .031 -.034 -.033 -.024 
- .027 - .025 - .027 -.028 - .029 - .026 -.029 - .029 - .029 -.028 - .029 -.029 - .031 - .028 -.031 - .031 - .031 -.030 - .031 -.031 

w 

~ 
~ 
1:'01 
(}l 

8 
l\) 
(J) 

I-' 
-.] 
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TABLE II I - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA 8 - I NCH RAM- JET CONFIGURATION 
FOR FO UR ANGLES OF ATTACK - Continu ed 

(a) Continued. - Fr ee-st ream Ma~h n umber o f 1. 59 . 

a : 0 0
; m3/ mo = 0.329 a • 3 0 ; m3/ mO • 0.804 (l = 3 0

; m3/ mO = 0 .740 (l : 3 0
; m3/ mo • 0.652 

Longitudinal d i st r ibution of Cp 

Outer shell Center Out"r shell enter Outer shell Center Outer shell Cent er 
External Inter- body External Inter- body External Inter- body External Inter- body 

nal nal nal nal 
1800 2700 0 0 0 0 1800 2700 0 0 0 0 1800 2700 0 0 0 0 1800 2700 0 0 00 

1.184 0.584 0.583 0.729 
1.248 .657 .769 1.030 
1.305 .880 .961 1.079 
1.369 .909 .976 1.095 

-0.331 -0.422 1.504 1.423 0.021 0.157 0.751 .826 -0.020 0.103 0.921 .928 -0.099 0.041 1.130 1.089 
-.214 - .231 1.487 1.454 .004 .124 .783 .723 - .028 .090 .950 .891 - .089 .030 1.145 1.094 
-.166 -.169 1.483 1.466 - .012 .083 .798 .722 - .036 .060 .966 .898 - .082 .021 1.156 1.t05 
-.133 -.139 1.482 1.469 - .018 .056 .824 .707 -.038 .041 .987 .892 - .074 .013 1.169 1.t04 
-.122 -.124 1.483 1.472 - .028 .036 .854 .769 - .045 .024 1.002 .932 -.071 .005 1.179 1.130 
- .096 -.103 1.480 1.474 - .031 .030 .838 .789 - .047 .018 1.991 .948 - .065 -.002 1.171 1.141 
-.108 - .113 1.480 1.475 - .065 - .024 .826 .793 - .079 - .031 1.989 .961 - .089 - .044 1.172 1.154 
- .097 - .105 1.477 1.475 - .070 - .040 .759 .753 - .079 0.046 1.965 .958 - .091 - .054 1.161 1.156 
- .085 - .089 1.<l74 1.474 - .064 - .044 .619 .619 - .071 - .049 1.943 .939 - .079 -.054 1.151 1.148 
- .066 - .069 1.475 1.475 - .049 - .038 .507 .510 - .053 -.041 1.958 .958 - .061 - .046 1.157 1.157 
- .066 - .067 1.478 1.478 - .049 - .040 .663 .684 - .053 -.044 1.996 .995 - .058 - .049 1.178 1.177 
- .057 -.059 1.477 1.478 - .041 -.040 .701 .710 -.045 - .044 1.002 - .048 - .048 1.177 1.182 
- .047 - .044 1.480 - .034 - .026 .613 - .038 -.030 1.002 - .040 - .033 1.184 
- .039 -.038 1.480 - .026 - .024 .435 -.030 - .029 1.025 -.030 - .031 1. 205 
-.034 - .036 1.483 - .022 -.026 .273 - .024 - .029 1.067 - .025 - .031 1.220 
-.029 - .026 1.493 - .018 - .021 .478 - .020 - .025 1.147 - .021 - ·.026 1.270 
-.028 - .029 1.503 - .018 -.023 .769 -.020 - .026 1.073 - .020 -.028 1.313 
- .022 - .026 1.509 - .013 -.023 .906 -.014 - .025 1. 259 -.014 -.026 1.347 
- .021 -.028 1.528 - .013 - .027 1.048 - .016 - .029 1.326 - .014 - . 029 1.396 
- .016 - .022 1.531 - .013 - .023 1.155 - .017 - .025 1.384 - .013 - .025 1.437 
-.020 - .025 1.536 - .Ole -.027 1.220 - .020 - .029 1.423 - .019 - .029 1.467 
- .022 - .028 1.542 - .022 - .032 1.263 - .023 - .034 1.452 - .022 -.033 1.486 
- .053 - .048 - .051 -.053 - .054 -.055 - .05r. -.053 

1.546 1.2112 1.480 1.507 
-.031 -.032 - .0211 -.038 -.030 -.039 -.029 -.038 
- .031 - .028 - .021 - .034 - .022 -.036 - .021 -.034 

Ci rcumfer ential di s t r ibution of Cp 

Outer she ll, external Outer shell, external Outer shell, external Outer she ll, e xternal 

1~8° 216 0 234 0 252 0 1 98 0 216 0 234 0 2520 198 0 2160 234 0 2 520 198 0 2 16 0 2 :'>4 0 2 52 0 

-0.383 -0.400 -0.408 -0.416 0.024 0.049 0.079 0.112 -0.022 -0.002 -0.025 -0.058 -0.112 -0.096 - 0. 071 -0.043 
- .034 - .037 - .037 -.029 - .023 - .029 - .029 -.023 - .027 -.032 - .030 -.027 -.027 - .033 - .032 -.028 
- .031 - .029 -.030 - .031 - .029 -.029 -.032 - .035 - .029 - .029 -.034 -.036 - .028 -.028 - . 031 - .034 

~ 
a : 3 0

; m3/ mO = 0.592 

Out .. r shell Center 
External Inte r- bod,. 

nal 

1800 2700 0 0 0 0 

1.008 
1.096 
1.133 
1.158 

-0.154 -0.076 1.229 1.171 
-.132 -.017 1.236 1.1811 
- .111 - .012 1.245 1.202 
- .096 -.013 1.253 1.202 
- .090 - .017 1.263 1.223 
- .085 - .019 1.256 1.233 
- .103 -.054 1.258 1.243 
-.101 - .061 1.250 1.246 
- .087 - .061 1.243 1.241 
- .067 - .046 1.248 1.248 
- .062 - .054 1.263 1.261 
- .054 - .052 1.263 1.267 
- .044 - . 038 1.269 
- .034 - .035 1.281 
- .029 - .035 1.299 
- .023 - .029 1.335 
- .022 - .029 1.367 
- .015 -.029 1.393 
- .015 - .031 1.431 
-.014 - .026 1.465 
-.020 - .0211 1.490 
- .023 - .034 1.503 
-.053 - .054 

1.618 
-.029 - .038 
-.021 -.035 

Oute r shell, external 

198 0 216 0 234 0 252°_ 
-0.175 -0.171 -0.138 -0. 114 

- .029 - .034 - .034 - .030 
- .029 -.029 - .032 - .036 

v£02 
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TABLE III - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA 8-INCH RAil-JET CONFIGURATION 
FOR FOUR ANGLES OF ATTACK - Continued 

(a) Continued. - Free-stream Mach number of 1.59. 

~ = 3°; m3/mo = 6.436 a. : 3°; m3/mO : 0.336 I a. = 6 0 ; m3/mO : 0.800 ~ = 6 0
; m3/mO : 0.715 

Longitudinal distribution of Cp 

Outer shell Center Outer shell Center Outer shl!ll Center Outer thel1 Center 
bod,. body body body 

External Inter- External Inter- External Inter- External. Inter-
nal nal nal nal 

1800 2700 00 0 0 1800 2700 0 0 0 0 1800 2700 0 0 0 0 1800 2700 00 0 0 

1.117 1.201 1.667 0.680 
1.170 1.252 .760 .922 
1.210 1.300 .864 1.006 
1.251 1.351 .889 1.005 

-0.242 -0.198 1.359 1.287 -0.346 -0.375 1.473 1.401 -0.094 -0.174 0.492 .763 -0.145 0.075 0.919 .947 
-.205 - .105 1.354 1.317 -.309 -.215 1.463 1.431 - .023 -.169 .639 .494 - .140 .093 .981 .926 
-.171 - .077 1.364 1.331 -.251 -.159 1.463 1.445 - .096 - .118 .778 .700 -.130 .078 1.021 .950 
- .146 - .064 1.369 1.333 - .211 -.129 1.465 1.450 - .096 - .071 .809 .795 -.122 .061 1.045 .960 
-.123 - .058 1.367 1.346 -.183 - .106 1.467 1.455 -.099 - .050 .843 .762 -.120 .037 1.065 1.002 
-.120 - .052 1.367 1.351 -.165 - .095 1.466 1.458 - .098 - .030 .830 .785 - .112 .021 1.060 1.022 
-.123 - .072 1.363 1.357 -.160 -.190 1.467 1.462 - .116 - .030 .819 .786 -.126 - .038 1.063 1.040 
-.120 - .077 1.359 1.359 - .145 - .092 1.465 1.463 - .106 - .048 .752 .745 - .117 - .055 1.048 1.042 
- .103 - .074 1.363 1.357 -.120 - .086 1.463 1.462 -.082 - .057 .614 .616 - .095 - .061 1.035 1.031 
-.080 - .062 1.371 1.363 -.494 - .074 1.465 1.465 -.059 - .051 .505 .509 - .066 - .055 1.045 1.045 
- .071 - .061 1.372 1.371 - .079 - .066 1.467 1.468 - .056 - .061 .682 .696 - .060 - .064 1.075 1.073 
-.060 - .059 1.374 - .066 - .066 1.467 1.470 - .046 - .063 .666 .E96 - .046 - .067 1.075 1.060 
-.050 - .046 1.376 - .056 - .053 1.471 - .036 - .064 .600 - .040 - .058 1.081 
-.039 - .043 1.383 - .045 - .048 1.474 - .028 - .055 .423 - .029 - .056 1.010 
-.034 - .041 1.393 - .036 - .047 1.478 - .021 - .057 .265 - .023 - .059 1.033 
- .027 - .035 1.413 - .029 -.038 1.466 - .016 - .055 .597 - .017 - .056 1.197 
- .026 - .035 1.433 - .025 - .038 1.496 - .015 - .053 .611 - .016 - .055 1.251 
- .019 - .031 1.449 -.020 - .035 1.504 - .010 - .051 .926 - .011 - .052 1.292 
- .019 - .033 1.472 -.020 - .035 1.515 - .011 - .054 1.061 - .011 - .054 1.353 
- .016 - .029 1.495 - .017 - .029 1.526 -.011 - .047 1.163 - .011 - .046 1.403 
- .021 - .031 1.510 - .022 - .032 1.533 - .016 - .051 1.226 -.017 -.051 1.439 ' 
-.025 - .037 1.521 - .025 - .037 1.537 - .021 - .056 1.266 - .020 - .055 1.464 
- .054 - .055 - .054 - .056 - .051 - .076 - .049 - .074 

1.526 1.542 1.297 1.491 
-.031 - .040 -.030 .041 - .025 - .062 - .023 - .060 
-.023 - .037 - .022 .037 - .019 - .059 - .017 - .058 

Circumferential distribution of Cp 

Outer shell, external Outer shell, external Outer shell, extern~l Outer shell, extern~l 

1960 216 0 234 0 252 0 1960 216 0 234 0 252 0 1960 216 0 23 .. 0 252 0 1980 216 0 234 0 252 0 

-0.276 -0.266 -0.246 -0.226 -0.447 -0.447 -0.442 -0.408 -0.010 -0.059 -0.003 -0.060 -0.152 -0.033 -0.079 -0.009 
-.232 - .038 - .039 ::~~ ::~~ - .040 - .042 : :g~; ::g~~ ::~~ - .047 - .054 - .027 - .039 ::~~ : :~~~ -.030 - .030 -.035 - .021l - .034 - .042 - .053 - .029 - .033 

~ 
~ : 6 0

; m3/mO : 0.596 

Outer shell Center 
body 

External Inter-
nal 

1800 2700 0 0 0 0 

0.987 
1.104 
1.131 
1.139 

-0.251 -0.071 1.165 1.135 
-.231 -.007 1.194 1.147 ' 
-.203 .004 1.213 1.168 
-.180 .005 1.231 1.175 
-.168 -.005 1.242 1.201 
-.154 - .009 1.240 1.214 
-.157 - .055 1.246 1.229 
-.142 - .069 1.239 1.235 
- .116 - .073 1.235 1.232 
-.065 - .068 1.240 1.240 
- .071 -.080 1.257 1.255 
- .056 - .077 1.257 1.261 
- .047 - .066 1.263 
-.035 -.066 1.276 
-.030 - .069 1.292 
- .022 - .066 1.329 
-.020 - .063 1.361 
-.014 - .056 1.367 
-.014 - .058 1.425 
- .014 - .051 1.456 
-.021 -.054 1.462 
- .024 - .059 1.497 
-.053 - .076 

1.513 
-.027 - .063 
-.020 - .062 

Outer shell, external 

1960 216 0 234 0 2520 

-0.283 -0.243 -0.206 -0.149 

: :g~~ :: .~~ - .055 - .063 
- .042 -.054 
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TA BLE III - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA 8 -INCH RAM - JET CONFIGURATION 
FOR FOUR ANGLES OF ATTACK - Continued 

(a) Concluded . - Free-stream Mach number of 1 . 59. 

n = 6 0 ; m3/ mO = 0 . 338 n = 100 ; m3/ mO • 0 . 759 n = 100 ; m3/ mO = 0.686 n • 100 ; m3/ mO • 0.574 

Longitud inal d i stribution of Cp 

Outer shell Center Outer she l l Center Outer shell Center Outer she ll Center 
body body body bod y 

External Inte r- External Inter- l!;Xternal nter- l!;Xterna.l Inter-
nal nal nal nal 

1800 2700 00 0 0 1800 ~700 0 0 00 1800 2700 00 00 1800 2700 0 0 0 0 

1. 229 0 . 787 0.806 1.016 
1.265 . 875 .950 1.117 
1.306 . 924 1.008 1 . 136 
1.348 .908 .978 1.119 

- 0 .386 - 0 . 3 35 1.452 1.389 - 0 . 170 0 . 281 0.288 .740 -0. 243 0 . 106 0.743 .863 -0 . 295 - 0 . 042 1.067 1.090 
- .406 - .204 1. 4 51 1.4 20 - .204 .186 .383 . 4 21 -. 259 . 166 . 911 .834 -.322 .029 1.145 1. 096 
- .334 - .149 1.455 1.436 - .200 . 125 .355 .136 - .246 .101 . 97 0 .892 -.293 . 070 1.180 1.129 
- .286 - .115 1.459 1. 443 -.192 . 079 . 26 5 . 188 -. 232 .062 1. 008 .918 - .267 .040 1. 204 1.133 
-.24 3 - . 096 1.464 1. 4 51 -. 186 .046 .762 .630 - .222 .001 1.007 . 972 - .253 .012 1. 222 1.178 
- . 2 34 - . 083 1 . 464 1.455 - . 181 .026 . 823 . 764 - .201 . 012 1.037 . 998 - . 234 - . 006 1.222 1.197 
- .211 - . 098 1.467 1.462 -.177 -. 038 . 810 .784 - . 188 - . 047 1.050 1.026 -. 221 - .060 1.234 1.219 
- . 188 - .100 1 . 466 1 . 464 - . 125 - .064 . 739 .733 - . 154 - . 07 0 1.039 1.032 - .184 - .081 1.231 1.227 
-.153 - .096 1.466 1.464 - . 094 - .079 . 607 . 608 - . 104 - .085 1.029 1.022 -.126 - . 0 94 1.229 1.226 
- . 113 - .088 1 . 469 1.467 -. 071 - . 081 .499 .504 - . 075 - .085 1.040 1.040 - .095 - . 094 1.237 1. 237 
- . 090 - .085 1.472 1.472 - .061 - .093 .671 .677 - .064 - .092 1.070 ,1.068 - .066 - . 101 1.253 1.252 
- .070 - .088 1.472 1 .4 7-10 - . 046 - . 098 . 66 4 .674 - .051 - .107 1.070 1.075 - . 052 - .114 1.254 1.257 
- .054 - .082 1. 4 75 - .007 - . 105 .575 - .040 - .110 1.078 - .040 - .115 1.261 
- . 039 - . 080 1.478 - .026 - .112 .401 - .028 - .115 1. 098 - . 029 -.1 22 1. 272 
- .031 - .082 1.482 - . 018 -.120 . 2'" - .021 -.124 1.129 - .022 -.12 9 1.288 
- .023 - . 078 1.492 - .011 -.129 . 715 -.OH - .133 1.194 - . 015 -.138 1.325 
- .021 - .072 1.500 - . 011 -.136 .861 - .012 -.1401 1.245 - .012 - .146 1.358 
- .015 - .065 1.507 - .005 - .136 .950 - .007 - .141 1.286 - . 007 - .149 1.383 
- . 016 - .063 1.519 -.005 -.123 1.060 - .007 -.126 1.345 - .007 -.129 1.422 
- .016 - .055 1.529 - .004 - .108 1.153 - .005 -.110 1.397 - .006 - .111 1.456 
- .023 - .056 1.536 - .013 - .113 1.214 -.OH - .113 1.433 -.OH -.114 1.480 
- .025 - .046 1.541 -.014 - .110 1. 255 - .014 - .112 1 . 459 - . 014 - .111 1.498 
- .054 - .078 - .054 -.129 - .054 -.129 - . 055 - .128 

1.545 1.284 1.484 1.512 
- .028 - .063 - . 020 - .112 - .020 - .112 - .020 - .114 
- .021 - .060 - .020 -.110 - .020 - .11 0 - .020 - .109 

C ir cumfe~entia1 d i st ributi on of Cp 

Out er .hell, external Outer shell, exter na l Out e r shell, ex t ernal Out er shell, e x ternal 

1 980 2l6° 234 0 2520 1 980 2l6° 234 0 252 0 1980 216 0 234 0 252 0 1980 2l6° 234 0 252 0 

-0.470 - 0 .4 72 - 0 .4 61 -0.4 02 - .0.1 97 - 0.153 - 0 . 079 - 0.042 -0.294 - 0.24 9 - 0 .1 65 - 0.054 - 0.374 - 0 . 335 -0.268 -0.175 
- .034 - .047 - .062 - .073 - . 029 - .055 -. 088 - .133 - . 001 - . 057 - . 091 - . 14 0 - .002 - . 059 : : g~~ -.150 
- .003 - . 037 - .042 - .055 - . 043 - . 058 - .059 -.O~~. 043 - .058 - . 061 - .078 - .043 - . 056 - . 077 

~ 
n = 100 ; ~3/mo • 0 . 330 

Outer shell ~ente r 
b od y 

External nter-
nal 

1800 2700 0 0 00 

1. 2 51 
1. 2 73 
1. 293 
1. 3 1 7 

- 0.34 7 -0 . 312 1.387 1.34 3 
-. 475 - .184 1.400 1.369 
- . 441 -.120 1 . 412 1.389 
- .378 - . 087 1. 4 24 1.398 
-. 351 - . 064 1.431 1.412 
-.324 - .070 1 . 433 1 . 420 
-. 285 - .090 1.439 1.431 
-. 2H - . 106 1. 439 1 . 436 
-.179 - .116 1.439 1.438 
- . 112 - .114 1.44 2 1. 44 2 
- .079 - .114 1.446 1.444 
- .058 - . 127 1.H4 1 . 444 
- .042 -.132 1.444 
- .029 -.137 1.449 
- .023 - .146 1.456 
- .016 - .154 1.467 
- . 013 -.163 1.479 
- .008 -.169 1.490 
-.008 - .145 1.50 5 
- .008 - .114 1.51 8 
- .016 - .117 1.525 
- .018 - .114 1.532 
-.056 -.130 

1.534 
- . 023 - .114 
- .023 - .110 

Outer she ll, exte rna l 

1980 216 0 234 0 252 0 

-0.483 - 0 .47 9 - 0 .471 -0.410 
- .034 - . 064 - .107 -.177 
-.04~ - .059 - .062 - .078 
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TABLE III - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA 8 - INCH RAM-JET CONFIGURATION FOR FOUR ANGLES OF ATTACK - Continued 

~ 
(b) Free-stream Mach number of 1.79. 

u : 00 ; m3/mo • 0 .915 I u • 00 ; M3/mO = 0 . 903 1 a : 00; m3/ mo = 0.842 a = 0 0
; M3/ mo : 0 . 796 I u = 0 0

; m3/ mo = 0 . 667 
Longitudinal d istribution of C • 

Outer shell Center Oute r s he ll Cente r Out er shell Center Outer shell Center Outer shell Center b ody body b ody b ody body Ext ernal Inter Ext e rnal Inter- Ext e rnal Inter- External Inter- External Inter-nal nal nal nal nal 
1800 2700 0 0 00 1800 2700 0 0 00 1800 270 0 0 0 0 0 1800 2700 00 0 0 1800 2700 0 0 00 

0 .459 0.456 0.458 0.458 0 .458 . 503 . 500 .501 .505 1.045 .503 . 501 . 554 1. 034 1.252 . 555 . 944 1.172 1.211 1.286 0. 269 1.036 1.059 0.238 0.212 1.107 1.087 0.176 0 .151 1.211 1.153 0.097 0 .075 1.289 1.207 - 0 . 003 - 0 . 028 1.410 1.317 ' . 171 0 .16 7 1. 017 .959 .158 .1 53 1.093 1.028 . 128 .124 1.2 03 1.138 . 088 . 081 1.282 1.211 . 034 . 022 1.403 1.341 .118 .116 1. 00~ .931 . 109 .1 07 1.088 1.017 .092 . 090 1. 2 03 1.151 . 065 . 065 1. 282 1.22 0 . 028 . 021 1.403 1.358 . 083 . 082 1. 00E . 892 .076 . 076 1.093 . 992 . 06 4 .061 1.206 1.136 .044 . 043 1.286 1.209 .02 0 . 01 2 1.404 1.352 . 059 . 055 1.025 . 919 . 053 . 050 1.105 1.033 .042 .039 1. 214 1.156 .027 .024 1.292 1 . 236 . 010 .002 1.409 1.372 . 043 .040 1.006 . 9 56 . 038 . 035 1.090 1.044 .028 . 025 1. 203 1 . 166 . 017 . 013 1.280 1. 245 . 007 -.003 1.403 1.378 - .006 - . 010 . 987 .955 -. 011 - .013 1.078 1.049 - . 017 - . 019 1.197 1.174 - . 026 -. 029 1.277 1. 253 - . 032 - . 041 1.400 1.388 - . 025 - . 023 . 919 . 915 - . 028 - . 026 1.040 1.028 - . 034 - . 031 1 . 185 1.170 - . 039 - . 038 1.267 1.253 - . 045 - .047 1 . 393 1 . 390 -. 024 - . 026 . 771 .771 - .028 - . 028 1.004 .998 - . 034 - .034 1.155 1.151 - . 037 - .039 1.246 1.241 - .042 - .046 1.385 1.383 - . 014 - . 018 . 654 . 657 - . 021 - . 023 1. 020 1.021 - .026 - . 026 1 . 162 1.165 - .027 - . 030 1.251 1. 250 . 032 - . 037 1.388 1.388 -. 018 - . 018 . 741 . 768 - . 021 - . 021 1. 06 4 1 • .066 - . 026 - . 024 1.189 1.191 - . 029 - .029 1.270 1. 269 - .034 - . 035 1.399 1.399 - .012 - . 018 .853 . 865 - . 017 - .021 1.049 1.058 - . 021 - . 024 1.180 1. 201 - . 022 - . 029 1.265 1.269 - . 026 -.032 1.399 1.403 - . 003 - . 004 . 774 - .007 - . 007 1. 038 - .010 - . 01 2 1.192 - . 012 -.015 1 . 267 - .017 - . 019 1 .403 . 013 - .001 . 587 . 008 - .004 1.071 . 003 - . 008 1.199 . 005 - .011 1. 283 - .002 - .014 1.414 . 01 2 . 004 . 422 . 008 . 002 1.133 . 003 - . 002 1. 238 - . 002 - .004 1.311 - .008 - .008 1.430 - .008 .002 . 895 - .009 - . 001 1 . 239 - . 012 - . 004 1.313 - .018 - . 008 1 . 370 - .020 - . 010 1.465 - . 021 - . 010 1. 060 -. 023 - . 012 1.316 - . 024 - . 014 1.375 - .029 - .018 1.417 - . 032 - .019 1.495 . 002 - . 010 1.167 '.001 - . 011 1 . 378 - .002 - .013 1.422 - .005 - .016 1.453 - . 007 - .016 1.516 . 001 - . 003 1. 292 - . 001 - . 006 1 .4 59 - . 003 - . 008 1.487 - .005 - .010 1.506 - .007 - .011 1.551 .004 - .006 1.391 - . 009 - . 007 1.528 - . 003 - . 008 1.542 - . 002 - .010 1.551 - .002 - .011 1.580 - . 004 - . 001 1.455 - .006 - . 002 1.574 - . 007 - . 004 1.582 - .009 - . 004 1.586 - . 002 - .005 1.604 
- . 004 - . 001 1.497 - .006 - . 003 1.607 - . 007 - . 004 1.608 - .008 - .006 1.606 - . 008 -. 006 1.617 - .028 - .025 - . 028 - . 026 - . 030 - . 026 - .029 -.026 - .030 - .026 1.530 1 .644 1.644 1.640 1.639 - . 016 - .016 - . 018 - .004 - . 018 - . 018 - . 018 - . 018 - .019 - .019 - . 016 - . 016 - .018 - . 004 - .018 - . 018 - . 018 - .018 - . 018 - . 019 

Circumferential distribution of C~. Outer shell, external I Outer shell , eltt erna l Ou t ~r shell, eltterna l Ou t er shell, eltternal Outer shell, external 

1 980 216 0 234 0 252 0 1980 216 0 234 0 252 0 1980 216 0 234 0 2520 1980 216 0 234 0 252 0 1980 216 0 2 34 0 252 0 
0 . 268 0 . 269 0 . 266 0. 251 0 . 237 0 . 238 0 . 232 0.222 0 .175 0.175 0.168 0.159 0.093 0.091 0 . 086 0 . 081 - 0 . 008 - 0 .009 - 0.014 - 0 . 020 .009 - . 009 - .020 . 001 •• 013 - . 011 - . 023 - . 004 - . 017 - . 013 - . 022 - .008 - . 018 - . 0 18 - .023 - . 012 - . 024 - . 022 - . 019 - . 013 . 018 - . 016 - . 008 - . 018 - . 018 - .018 - . 018 - . 018 - . 019 - . 018 - . 018 - .01 9 - . 020 - .018 - .018 - . 018 - . 019 - .018 -.O~ -. 019 
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TABLE III - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA 8 -INCIi RAl4-J"ST CONFIGURATION 
FOR FOUR ANGLES OF ATTACK - Continued 

(b) Continued. - Free-stream Mach number of 1.79. 

a. = 00 ; m3/mO 2 0.044 a. : 3 0 ; m3/mO : 0.914 a. : 3 0 ; m3/ mO : 0.864 a. 2 3 0
; m3/mo : 0.783 

Longitudinal dist r ibuti on of Cp 

Outer shell Center Outer shell Cent e r Outer shell Center Outer shell Center 
body body body body 

raternal Int~r- rat~ rnal Ilnter- l!;xt"rnal I Inter- Exte rnal Inter-
nal nal nal nal 

1800 2700 0 0 0° 180° 2700 0° 0 0 1800 2700 0 0 0 0 1800 2700 0 0 00 

0.722 0.534 0.540 0.534 
1.264 . 580 .610 .580 
1.313 .591 .599 .769 
1.366 .541 1.013 1.185 

-0.120 -0.140 1.508 1.412 0.140 0.247 0.893 .994 0.080 0.195 1.044 1.047 -0.007 0.096 1.210 1.164 
- . 044 - .006 1.495 1.449 .081 .178 . 920 .845 .055 .155 1.069 .998 .003 .103 1.227 1.162 
- .037 - .035 1.495 1.466 .042 .121 .941 .857 .024 .106 1.088 1.012 - .009 .074 1.240 1.180 
- . 018 - .028 1.496 1.461 .015 .085 .970 .842 .003 .074 1.109 1.005 - .020 .051 1.200 1.176 
- .020 - .028 . 1.498 1.477 - . 003 .007 1.000 . 917 - .014 .048 1.126 1.050 - .030 .031 1.265 1.214 
- .017 - .027 1.495 1.481 - .016 .039 .992 .940 - .024 .031 1.119 1.073 - .034 .017 1.260 1.227 
- .047 - .050 1.493 1.488 - .053 - .009 .981 .948 - .061 -.016 1.12 1 1.092 - .065 -.025 1.260 1.240 
- .056 - .057 1.490 1 . 490 - .063 - .022 .913 .910 - .068 - .028 1.097 1.090 -.071 - .035 1.200 1.250 
- .051 - .054 1.486 1.487 - .058 - .027 .768 .767 ~ .063 - .033 1.076 1.069 - .065 - .038 1.248 1.243 
- .039 - .044 1.488 1 .4 91 - .046 

- •
022

1 
. 603 .658 - .051 - .026 1.094 1.092 - .051 - .032 1.258 1.208 

- .039 - .040 1.496 1.496 - .039 - .024 . 811 .845 - . 044 - .028 1.134 1.134 - .046 - .033 1.282 1.284 
- .031 - .037 1.496 1.500 - .027 - .024 .840 .802 - .029 - . 028 1.138 1.144 - .028 - .033 1.286 1.291 
- . 020 - . 023 1.501 - .017 - .011 .758 -.020 - .013 1.145 - .019 - .019 1.296 
- .004 - .018 1.006 - .018 - .000 .573 - . 015 -.009 1.170 - .020 - .013 1.313 
- .009 - .011 1. 015 - . 013 - .007 .412 - .010 -.011 1. 212 - .024 - . 015 1.337 
- .023 - .013 1. 537 - .022 - .012 .267 - .027 - .015 1.291 - .032 - .018 1.388 
- .034 - . 022 1.506 - . 024 - . 019 .802 - .027 - .023 1.351 - .028 - .025 1.431 
- .008 - . 018 1.571 .001 - .019 .906 - .003 - .021 1.398 - .005 - .023 1.463 
- .007 - .013 1.593 - .002 -.013 1.123 - .003 -.015 1.465 - .005 - .018 1.508 
- . 002 - .011 1.613 .003 - .016 1.244 0 - .018 1.521 - .003 - .018 1.533 
- .009 - .005 1.629 - . 007 - . 009 1.325 - .009 - .013 1.567 - .009 - .011 1.518 
- .008 - .005 1.638 - .007 - .009 1.376 - .008 - .011 1.597 - .008 - .018 1.600 
- .028 - .026 - . 030 -.034 - .030 - .034 - .030 - .035 

1.651 1.412 1.637 1.634 
- .018 - .019 - . 017 - .026 - .019 - .026 - .018 - .026 
- .016 - . 017 - .016 - .026 - .016 - .026 - .017 - .026 

Circumferential distribution of Cp 

Outer shell, exte rnal Outer shell, e xternal Outer shell, external Oute r Shel l , ext ernal 

19 8 0 2160 234 0 252 0 1980 216 0 2340 2520 198 0 216 0 2 34 0 252 0 198 0 216 0 234 0 252 0 

-0.125 -0.127 -0. 129 -0.135 0.144 0.162 0.185 0. 213 0.08 8 0 .105 0 .12 9 0.158 -0.003 0.010 0.033 0 . 060 
- .024 - .024 - .020 -.015 - .024 - .027 - .019 - .018 - .028 - .030 - .018 - .022 - .033 - .034 - .018 - . 024 
- .018 - .016 - .018_ - .018 - .019 - .018 - .022 - .024 - .020 -.020 - .024 - .025 - .020 - . 020 - .024 - . 025 

~ 
a. = 3 0

; m~.O s 0.661 

Outer thell Center 
body 

External Inter-
nal 

1800 2700 00 0 0 

0.535 
1.110 
1.252 
1.274 

-0.116 -0.026 1.361 1.288 
- .066 - .023 1.367 1.312 
- .056 - .023 1.376 1.332 
- .054 - .013 1.385 1.332 
- .058 - .003 1.392 1.308 
- .007 - .003 1.390 1.367 
- .081 - .040 1.394 1.382 
- .083 - .047 1.390 1.389 
- .075 - .048 1.387 1.385 
- .059 - .040 1.394 1.395 
- .054 - .040 1.411 1.411 
- .036 - .039 1.414 1.418 i 
- .025 - .025 1.423 
- .027 - .020 

1.
432

1 - .029 - .020 1.U6 
- .036 -.023 1.478 
- .030 -.030 1.005 
-.008 - .026 1.526 
- .008 - .021 1.554 
- .005 - .020 1.578 
- .012 -.013 1.599 
-.010 - .013 1.611 
- .033 - .036 

1.633 
- .020 - .027 
- .018 - .027 

Out ~r abel l , extern.l I 

1980 216 0 234 0 252 0 

- 0 .113 - 0.1 02 -0.080 -0 . 059 I 

-.038 - .038 - .019 -.028 
-.021 - .021 -.023 -.026 
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TABLE III - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA 8-INCH RAM-JET CONFIGURAT I ON 
FOR FOUR ANGLES OF ATTACK - Continued 

~ (b) Continued. - Free-stream Mach numbe r of 1.79. 

0. • 3 0 ; 1113/1110 • 0.446 0. • 6 0 ; 1113/1110' 0.911 I 0. • 6 0 ; 1113/1110 • 0.8611 1 0. • 6°; m3/mO a 0.7St 0. • 6°; 1113/mO • 0.669 

Long i tudinal distribut i on of Cp 

Outer ahel1 Center Outer shell Ce nter Outer shell Cente r Outer shell Cente r Outer .hell C~nter 
body body body body body 

External Inter- External Inter- External Inter- Exte rnal Inte r- External Inter 
nal nal nal nal nal 

IBOo 2700 0 0 0 0 1800 2700 0 0 0 0 IBOo 2700 00 00 1800 2700 0 0 00 180'" 2700 0° 00 

1.238 0.612 0.613 0.612 1.614 
1.299 .668 .669 .669 1.133 
1.346 .684 .686 1.050 1.245 
1.398 .644 .1168 1.161 1.259 I 

-O.SOII -0.207 1.524 l.U5 0.013 0.261 0.658 .921 -0.032 0.200 0.926 .983 -0.115 0 . 102 1.135 1.125 -0 . 1 95 -0.008 1.302 1.258 
- .186 - .107 1.517 1.483 - .006 .187 .713 .633 - .034 .163 1.014 .926 -.086 .109 1.185 1.122 - .144 .038 1.329 1.278 
-.145 - .072 1.520 1.500 - .030 .129 .918 .697 -.050 .118 1.061 .973 -.085 .0St 1.218 1.152 -.128 .038 1.350 1.306 
-.121 - .057 1.524 1.502 - .047 .090 .961 .B48 - .060 .081 1.092 .987 - .085 .058 1.240 1.160 - .119 .028 1.366 1.311 
-.113 -.050 1.527 1.529 - .057 .061 .991 .913 -.070 .052 1.118 1.0411 - .090 .036 1.268 1.205 - .118 .013 1.377 1.345 
- .102 - .045 1.527 1.520 - .058 .042 .981 .933 - .072 .033 1.116 1.072 - .OB8 .021 1.258 1.225 -.111 .004 1.379 1.357 
- .113 - .067 1.530 1.527 -.088 - .011 .967 .938 - .098 - .016 1.121 1.094 -.108 -.025 1.266 1.248 -.124 -.037 1.386 1.377 
- .106 - .067 1.530 1.531 -.090 - .026 .908 .898 - .097 - .032 1.101 1.095 -.105 - .040 1.259 1.257 - .U8 - .048 1.386 1.386 
-.092 - .065 1.530 1.531 -.079 - .033 .762 .761 - .084 - .039 1.085 1.077 - .091 - .045 102M 1. 251 -.101 - .053 1.386 1.386 
- .074 -.055 1.534 1.537 -.058 - .033 .648 .656 - .061 - .037 1.102 1.101 - .066 - .042 1.266 1.267 - .074 -.048 1.393 1.396 
-.065 - .051 1.542 1.542 - .040 -.038 .817 .B50 - .045 - .042 1.142 1.142 - .049 - .045 1.290 1.290 - .053 -.052 1.410 1.411 
- .045 - .048 1.546 1.431 - .035 - .041 .826 .838 - .039 - .044 1.150 1.154 - .044 -.04B 1.294 1.299 - .048 -.OM 1.413 1.418 
- .034 - .035 1.549 - .034 -.031 .744 -.037 - .033 1.159 - .042 - .037 1.303 - .045 - .042 1.422 
- .034 - .027 1. 5 54 - .031 - .031 .561 - .034 - .033 1.185 - .039 - .037 1.319 - .041 - . 043 1.432 
- .035 -.029 1.559 -.033 - .038 .402 - .034 - .041 1.222 - .039 - .045 1.341 -.041 \ -.049 1.444 
- .040 - .029 1.571 - .034 - .045 .262 - . 036 - .048 1.294 - .039 - .051 1.390 -.040 -.054 1.475 
-.033 - .035 1.581 - .008 -.052 .700 - .010 - .-54 1. 350 - .012 - .057 1.429 -.140 -.061 1.500 
- .011 - .031 1.590 - .002 - .053 .865 - .004 - .054 1.393 -.005 - .056 1.460 -.OOB -.058 1.521 
- .011 - .024 1.603 -.002 - .041 1.037 - .004 - .044 1.452 -.005 - .045 1.501 - .007 - .048 1.548 
- .008 -.024 1.615 -.001 - .043 1.165 - .003 - .046 1.502 -.004 - .047 1.536 - .004 -.048 1.574 
- .013 -.017 1.625 -.008 - .036 1.255 - .009 - .038 1.547 - .010 - .038 1.564 - .011 -.039 1.593 
- .012 - .016 1.630 -.007 - .032 1.312 - .008 - .033 1.578 -.008 - .034 1.584 - .008 -.034 1.603 
-.034 - .037 - .031 -.05B - .032 - .059 - .033 - .060 - .033 - .061 

1.637 1.353 1.622 1.620 1.625 
- .021 - .028 - .01S - .051 - .018 - .052 -.018 - .051 - .018 - .053 
- .019 -.028 -.014 -.051 -.015 -.052 -.015 - .051 - .015 -.053 

Circumferential distribut i on of Cp 
Outer ahell, external Outer ahel1, external Outer s hell, external Out e r shell, external Outer shell, external 

19So 216 0 234 0 252 0 19So 216 0 234 0 252 0 19So 216 0 234 0 252 0 19Bo 216 0 234 0 252 0 19So 216 0 234 0 252 0 

0.307 -0.2114 -0.267 -0.237 0.023 0.070 0.113 0.178 -0.028 0.003 0.051 0.117 -0.108 -0.082 -0.037 0.022 -0.188 ·0.164 -0.126 -0.078 
- .043 - .043 -.015 -.034 -.039 - .047 - .018 - .054 - .041 - .048 - .018 - .056 - .044 - .051 -.013 - .0611 - .046 -.053 -.014 -.051 
-.022 -.022 - .026 ,---.027 - .023 - .026 -.033 - .045 - .024 - .028 -.033 - .046 - .024 - .028 -.033 - .045 -.024 -.028 - .033 - .046 

~ 
~ 

~ 
t>;j 
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N 
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N 
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e-
0 . 5 
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TABLE III - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA 8 - INCH RAM- JET CONFIGURATION 
FOR FOUR ANGLES OF' ATTACK - Continued 

~ (b) Concluded . - rree - stream Mach number of 1.79. 

~ = 6 0
; m3/ mo : 0.410 ~ = 100 ; m3/ mo = 0 . 867 ~ = 1?0; m3/ mO : 0. 793 ~ = 100

; m3/mo : 0.631 ~ : 100
; m~mo : 0 . 383 

Longitudinal d istributi on of Cp 

Outer shell Center Outer shell Center Ou ter shell Center Outer shell Center Outer shell CentEr 
body body body b ody body 

External Int e r- External Inter - External Inter- Externa l Inter- External Inter-
nal nal nal nal nal 

1800 2700 00 0 0 1800 2700 00 00 1800 2700 00 00 1800 2700 0 0 0 0 1800 2700 0 0 0 0 

1.276 0.723 0 .722 0.7 74 1.237 
1.332 . 817 .815 1.017 1.302 
1.375 .801 .800 1.144 1. 336 
1.420 . 798 1. 004 1.1 53 1 . 366 

- 0 .351 - 0 . 231 1 . 530 1.466 - 0 .140 0 . 298 0.445 .847 - 0 .180 0 . 178 0 . 805 .923 -0 . 2 46 0 .029 1 . 091 1.11 5 - 0.349 - 0.183 1.437 1.396, 
-. 288 - .1 25 1. 529 1.502 - . 120 .1 94 .523 . 537 - .154 . 180 . 986 . 894 - . 236 . 06 7 1.164 1.121 -.320 - . 087 1.456 1 . 429 
-. 237 - . 086 1.535 1.520 -.128 .142 .4 78 . 257 - . 1 53 .123 1 . 057 . 978 -. 229 . 070 1. 219 1.161 - . 298 - .048 1 . 473 1 .453 
- . 204 - . 06 4 1 . 54 1 1.525 -.132 . 098 .904 . 603 -.149 . 080 1.106 1. 012 -.219 . 058 1.248 1.181 - . 270 - .032 1.487 1 . 463 
- .189 - . 054 1.548 1.535 -.137 .065 . 991 .908 - .148 .051 1.142 1. 080 -. 214 . 035 1. 272 1.229 -.257 - .022 1.497 1.482 
- .172 - . 048 1. 548 1. 541 - .137 .043 1. 007 .976 -.142 .032 1.151 1.112 -. 203 . 017 1 . 274 1.252 -.240 - . 022 1.499 1.492 
- .167 - .070 1. 553 1.550 - .147 - . 015 1 . 012 . 988 -.151 - .023 1.171 1.149 -.199 . 004 1 . 291 1 . 279 -. 224 - . 058 1.509 1.507 
- .151 - . 073 1 . 555 1.555 -. 123 - .037 . 986 . 983 -.132 - . 043 1.170 1.166 - . 174 - . 051 1. 287 1.291 -. 1~4 - . 069 1.509 1 . 513 
- .127 - . 073 1.555 1.555 - . 078 - . 051 .964 . 959 - .095 - . 056 1.170 1.164 -.128 - .063 1 . 282 1.286 - . 151 - . 078 1 . 511 1 . 514 
- . 045 - . 065 1.560 1.560 - .064 - . 052 .996 .996 - . 073 - . 058 1.194 1.192 - .093 - . 063 1 . 296 1.295 - . 112 - .077 1 . 51 9 1 . 521 
- . 070 - . 067 1.565 1.565 - .063 - . 061 1.060 1.061 - . 069 - .065 1.227 1.233 - . 078 - . 068 1.303 1.305 - .090 - .080 1.523 1. 527 
- .060 - . 067 1.569 1.571 - .055 - .068 1.093 1.099 - .060 - .070 1.252 1.257 - . 067 - . 078 1.294 1.301 - .073 - _091 1.524 1.528 
- . 053 - . 055 1.574 - . 048 - .068 1.122 - . 053 - . 073 1.270 - . 058 - . 080 1.296 - . 063 - .092 1 . 530 
- . 048 - . 057 1.577 - .041 - .079 1 . 151 - .047 - . 082 1.291 - . 050 - . 088 1.30 9 - . 053 -.099 1.533 
- . 047 - . 062 1.581 - .038 - .090 1.187 - . 042 - .093 1.317 - .045 - . 099 1. 330 - .047 - . 110 1 . 540 
- .044 - . 065 1 . 589 - .011 - .102 1 . 252 - .015 - .106 1.366 - . 018 - .111 1.380 - .020 -.121 1.553 
- .019 - .070 1.597 - . 004 - .118 1.303 - . 007 - .120 1.406 - .009 -.1 26 1 . 420 - . 013 -.135 1.564 
- .012 - . 067 1.604 . 001 - .130 1.344 - . 002 -.132 1.435 - . 003 -. 138 1.450 - .007 - .14 5 1 . 574 
- . 010 - . 055 1.613 . 001 -.125 1.397 - .002 -.1 25 1.474 - .004 - . 135 1.494 - .007 - . 142 1. 589 
- . 009 - .053 1. 621 . 005 - . 113 1.447 . 003 - .115 1.506 . 001 - . 123 1. 532 - .003 -. 126 1 . 603 
- .015 - . 043 1.629 0 - . 107 1.488 - .002 - .1 08 1. 533 . 007 - .113 1. 559 - . 008 - .113 1 . 614 
- . 012 - . 038 1.633 . 002 - .084 1.519 - . 002 - . 086 1.555 - .003 - .088 1 . 572 - . 007 - . 087 1.620 
- .035 - .062 - . 030 - .108 - .032 -.108 - .034 - .111 - . 036 - . 091 

1.638 1.561 1.598 1.590 1.625 
- . 019 - . 054 - . 010 - .103 - . 012 - . 103 - . 014 - .106 - . 015 - .104 
- .019 - . 054 - .014 -. 101 - . 01 5 - .101 -. 017 - .1 03 - .024 - .102 

Ci r cumfe r ent i al d is tr ibu tion of Cp 

Outer shell , external Outer shell, external Outer shell, external Outer shell, external Outer shell, external 

1980 216 0 234 0 2520 1980 216 0 234 0 252 0 1980 216 0 234 0 252 0 1980 216 0 234 0 252 0 1980 216 0 234 0 252 0 

- 0.349 - 0.344 - 0 . 331 -0.292 -0.128 - 0 . 081 0.011 0.139 -0.170 -0.130 - 0 . 066 - 0 . 033 -0.240 -0.210 -0.161 -0. 086 - 0 . 347 - 0 .328 - 0 . 304 - 0.259 
- . 051 - . 060 - .018 - . 073 - .029 - .058 - .014 - .134 - . 03 1 - . 059 - . 015 -.137 - .035 - .064 - . 015 - .14 6 - . 036 - . 068 - . 013 - .155 
- .026 - .030 - .035 - .046 - .033 - .051 -. 052 - .068 - . 036 - . 051 - . 053 - .068 - . 036 - . 051 - .052 - . 068 -.033 - .024 -~c....:.......087 -
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~ 
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~ 
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8 
N 
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12.0 
14.0 
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e_ 
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TABLE I II - EXTERNAL AND INTERNAL PRESSURE COEFFIC IENTS OF NACA 8-INCH RAM-JET CONFIGURATION FOR FOUR ANGLES OF ATTACK - Continued 
(el Free-stream Mach number of 1.79 with model rotated 180°. 

a. • 0°; rn3/rnO = 0.915 a. = 0°; rn3/ rnO = 0.870 I a. : 0°; rn3/ mO = 0.800 a. • 00; rn3/mO = 0.651 
Longitudinal distribution of Cpo 

Outer shell Center Outer she ll Center Oute r shell Center Outer shell Center body body body body External Inter- External Inter- External Inter- External Inter-nal nal nal nal 
0° 90° 180° 160° 0° 90° 1800 180" 0° 90° 180° 180° 0° 90° 180° 180° 

0.489 0.490 0.490 0.492 .540 .540 .541 1.156 .535 .536 1.067 1.282 . 6 36 1.082 1.227 1.323 0.271 1.052 1.057 0 . 215 1.172 1.126 0 .121 1.304 1. 227 -0.027 1.452 1.356 . 180 0.200 1.033 . 980 .1 56 0.176 1.163 1.096 .108 0.126 1.299 1.235 .023 0.030 1.443 1.387 .118 .Hl 1.023 .947 .105 .125 1.160 1.086 .073 . 097 1.300 1.243 .021 .036 1.4H 1.402 .090 . 102 1.027 .924 .078 . 091 1.164 1.074 . 057 .070 1.302 1.236 . 016 . 027 1.446 1.401 .044 .075 1.045 .964 . 033 .064 1.175 1.106 .017 .049 1.308 1.259 - .011 .016 1.500 1.418 . 054 .059 1.023 .976 .047 .051 1.1S0 1.116 .032 .050 1.299 1.266 . 004 . 010 1.443 1.424 .002 .003 1.004 .955 - .004 - .003 1.151 1.113 - .015 - .011 1.295 1.270 - .033 - . 027 1.443 1.428 - .015 - .009 .932 .930 - .021 - .015 1.116 1.111 -.030 - .021 1.277 1.276 - .041 - . 034 1.435 1.434 - .015 - .015 .782 .787 - .019 - .020 1.089 1.084 - .026 - .024 1.263 1.262 - . 038 - .034 1.428 1.428 - .009 . 674 .677 - .015 1. 096 1.096 - .017 1.26,7 1.268 - .027 1.429 1.431 - .011 - .012 .868 .878 - .021 - .015 1.127 1.126 - .023 - .019 1.284 1.285 - .031 - .027 1.440 1.441 .005 - .007 .860 .870 .008 - .010 1.114 1.121 .004 -.OH 1.277 1.285 .001 - .020 1.438 1.443 -.003 .785 - .006 1.113 - .009 1.282 - .015 1.444 - .003 - .004 .598 - . 006 -.008 1.140 - .010 - .010 1.297 -.016 - .015 1.452 -.003 -.002 .434 - .004 - .005 1.169 - .010 - . 006 1.325 - .015 - .012 1.468 - .003 .003 .797 - .004 0 1. 281 - .008 0 1.383 - .014 - . 007 1.500 - .001 .003 1.013 - .002 0 1.351 - .005 0 1.431 -.009 - .005 1.527 .005 .003 1.130 .003 .002 1.406 .002 .001 1.468 -.002 -.003 1.549 .021 .003 1.263 .006 0 1.484 .004 0 1.521 .002 - .003 1.568 .012 .017 1.366 .010 .004 1.547 .006 .004 1.568 .006 .002 1.608 .005 .006 1.432 .004 . 004 1.590 .003 .005 1.601 .001 .003 1.631 .006 .029 1.477 .005 .029 1.622 .006 .013 1.622 .005 .010 1.643 .016 - .001 - .017 -.002 - .015 - .001 - .015 .001 1.511 1.658 1.654 1.662 - .009 - .009 - .009 -.009 -.009 - .011 - .008 -.007 - .012 -.006 - .012 - .007 - .011 - .009 - .012 - .007 
Circumferential distribution of Cpo 

Outer shell, external Outer shell, external Outer shell, external Outer shell, external 

18° 36° 54° 72° 18° 36° 54° 72° 18° 36° 54° 72° 18° 36° 54° 72° 0.275 0.283 0.286 0.278 0.218 0.224 0. 226 0.221 0.127 0.129 0.129 0.122 -0.026 -0.023 -0.021 -0.02" - .003 - .005 - .006 .005 - .006 - .006 - .009 .002 - .008 - .008 - .010 0 - .014 - .015 -.018 - . 006 

~ 
a. • 0°; "'3/mO = 0.401 

Outer shell Center 
body 

External Inter-

I nal 

0° 90° 180° 180° i 

1.262 

1.

330

1 
1. 397 
1 . 46" 

-0.251 1.606 1.524 
-.120 -0 . 119 1.605 1.561 
- . 085 - .075 1.591 1. 575 
- .064 - .057 1.591 1. 57 6 
- . 069 - .046 1.592 1.583 
- .046 - .040 1.591 1 . 586 
- . 065 - .061 1.591 1.566 
- .066 - .059 1.568 1.589 
- .058 - .054 1 . 585 1.566

1 

- .042 1.586 1.589 
- .044 - .040 1.591 1.591 
- .009 - .032 1.589 1.592 

- .025 1.593 
- .026 - .025 1.596 
- .023 -.020 1.601 
- .021 - .013 1.611 
- .016 - .012 1.621 
-.007 - .009 1.626 
-.003 -.008 1.640 

.002 - .003 1.651 
- .002 - .001 1.664 

.002 .009 1.670 
- .018 - .018 

-.010 - .010 
- .013 - .010 

Outer shell, external 

16° 360 5,,0 72° 
-0.249 -0.243 -0.240 -0 . 241 
-.022 -.022 -.024 -.013 ~ -.011 ,,-,009 - .012 - .012 - .012 -.010 - .012 - .013 - .010 - .010 - .011 - .012 - .010 -.010 .... 012 ~~~.013 - .012 -.013 -.O~~ 

~ 
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TABLE III - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA B-INCH RAM-JET CONFIGURATION 

FOR FOUR ANGLES OF ATTACK - Continued 

(c) Continued. - Free-stre am Mach number of 1.79 with mode l rotated 180° . 

a • 3°; "'3/mO • 0.914 a • 3°; 1B:3/.0 a 0.869 a = 3 0 ; M3/mO • 0.793 a • 3 0 ; m,./"", • 0.527 

Longitudinal distribution of Cp 

Outer shell Center Outer shell Center Outer shell Center Outer .hell Center 

body body body body 

IUternal Inter- External Inter- Bxternal Inter- External Inter-

nal nsl nal nal 

0 0 900 1800 1800 0° 900 1800 1800 0° 900 1800 1800 0° 90° 180° 1800 

0.421 0.422 0.417 0.892 

.466 .467 .464 1.262 

.458 .460 1.024 1.326 

.849 1.091 1.242 1.393 

0.403 1.163 1.108 0.360 1.279 1.193 0.276 1.369 1.266 0.006 1.556 1.450 

.276 0.195 1.116 1.068 .256 0.173 1.241 1.175 . 222 0.127 1.344 1.275 .073 -0.010 1.536 1.487 

.202 .141 1.086 1.022 .189 .125 1.225 1.158 .170 .097 1.332 1.275 .072 - .011 1.531 1.500 

.165 .104 1.073 .977 .154 .092 1.216 1.134 .135 .072 1.327 1.262 .066 - .005 1.528 1.497 

.107 .076 1.080 1.002 .098 .065 1.217 1.153 .084 .050 1.325 1.278 .036 - .01 0 1.528 1.506 

.117 .060 1.051 1.004 .108 .052 1.196 1.155 .095 .038 1.312 1.281 .051 - .010 1.523 1.509 

.054 .007 1.024 .979 .048 -.002 1.179 1.143 .037 -.011 1.300 1.275 .007 - .041 1.506 1.508 

.029 -.010 .947 .942 .026 - .016 1.141 1.136 .016 -.023 1.276 1.274 - .007 - .047 1.511 1.511 

.022 - .015 .789 .797 .019 -.020 1.105 1.102 .Oll - .026 1.254 1.254 - .009 - .045 1.504 1.503 

- .010 .683 .676 - .016 1.104 1.105 - .021 1.251 1.253 - .039 1.501 1.503 

.018 ,.015 .881 .885 .015 - .020 1.126 1.126 .009 - .024 1.258 1.259 -.006 -.039 1.503 1.604 

.035 -.010 .872 .881 .039 - .015 1.093 1.102 .034 - .019 1.236 1.245 .026 -.032 1.4114 1.500 

-.010 .790 - .014 1.075 - .016 1.231 -.028 1.496 

.022 - .010 .608 .019 -.015 1.100 .014 - .018 1.2U .002 - .028 1.499 

.020 -.008 .441 .018 -.011 1.157 .012 - .015 1.276 .025 1.509 

.017 -.003 .754 .014 -.007 1.261 .009 -.011 1.346 .001 - .019 1.534 

.012 - .006 1.006 .010 - .008 1.332 .005 -.011 1.403 -.002 -.019 1.556 

.016 -.003 1.129 .014 -.007 1.397 .011 -.009 1.447 .004 -.016 1.675 

.0111 -.005 1.264 .015 -.008 1.476 .012 -.009 1.511 .006 -.015 1.602 

.020 -.003 1.366 .019 -.004 1.541 .016 -.006 1.560 .Oll - .010 1.625 

.013 -.001 1.429 .0)3 - .003 1.584 .009 - .004 1.595 .006 -.009 1.643 

.014 .008 1.476 .012 .009 1.616 .010 .003 1.617 .008 .004 1.649 

-.010 -.002 - .014 -.007 -.014 -.009 -.015 - .010 

1.510 1.650 1.648 1.662 

-.003 -.011 -.004 -.017 - .004 - .0111 -.007 -.0111 

-.006 -.008 -.009 -.015 - .009 - .016 -.011 - .016 

Circumferential distribution of Cp 

Outer ahel1, external Outer shell, external Outer shell, external Outer &hell, external 

18° 36° 64° 72° 18° 36° 54 0 72° 18° 36° 54° 72° 18° 36° 54° 72° 

0.3116 0.391 0.369 0.322 0.357 0.345 0.315 0.264 0.264 0.251 0.219 0.173 -0.001 -0.013 -0.0311 -0.072 

.OU5 .009 -.002 .005 .011 .006 -.004 .002 .007 .002 - .009 -.003 -.002 - .007 - .0111 -.011 

-.005 -.008 -.013 - .017 -.007 -.011 -.015 -.020 -.009 - .011 -.016 - .021 - .010 -.012 - .017 -.020 

~ 
a • 3 0

; IT\.~/"'" • 0.38t 

Outer she ll Center 
body 

Bxternal Int e r-
nal 

00 900 1800 1800 

1.282 
1.3HI 
1.393 
1.469 

-0.121 1.625 1.531 
- .018 -0.114 1.608 1.570 

.010 - .071 1.603 1.583 

.022 - .054 1.600 1.582 

.003 - .045 1.600 1.587 

.024 - .039 1.597 1.5110 
- .010 -.059 1.5114 1.588 
- .021 - .0511 1.590 1.588 
- .019 - .056 1.586 1.586 

- .047 1.583 1.58J 
-.014 •• 045 1.58J 1.582 

.021 - .039 1.580 1.580 
-.035 1.578 

-.003 -.034 1.574 
-.003 - .029 1.579 
-.003 - .022 1.5113 
-.006 -.002 1.606 

.001 - .0111 1.4515 

.003 - .017 1.630 

.009 -.012 1.1143 

.004 -.010 1.662 

.00& .003 1.1156 
- .0111 -.011 

1.11112 
-.OOg -.020 
-.012 -.017 

Outer shell, external 

180 360 54° '71'0 

-0.126 -0.135 -0.155 -0.185 
-.006 -.011 -.022 - .016 
-.011 -.014 - .0111 -.022 
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TABLE III - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA 8-INCH RAM-JET CONFIGURATION 
FOR FOUR ANGLES OF ATTACK - Continued 

(c) Continued. - Free-stream Mach number of 1.79 with model rotated 180°. 

------

a a 6° ; =~mo : 0.911 a - eo; =~.O • 0.869 a-6°; m~mO - 0.785 a-6°; 1II~1II0 - 0.5:54 

Longitudinal distribution of Cp 

Outer shell Center Outer shell Center Outer shell Center Outer shell Center 
body body body body 

External Inter- External nter- External Inter- External Inter 
na1 na1 na1 na1 

0 0 900 180° 180° 0 0 90° 180° 180° 00 900 180° 180° 00 90° 180° 180° 
0.351 0.:551 0.:552 0.82:5 

.394 .:59:5 .712 1.211 

.:588 .850 .904 1.:521 

.870 .9:54 1.142 1.400 
0.525 1.2:57 1.074 0.502 1.363 1.202 0.427 1.449 1.:5:51 0.158 1.580 104M 

.:569 0.201 1.178 1.168 .362 0.176 1.307 1.280 .321 0.118 1.410 1.358 .199 -0.027 1.555 1.500 

.281 .139 1.143 1.096 .282 .126 1.287 1.241 .247 .091 1.390 1.346 .176 -.003 1.545 1.515 

.239 .102 1.119 1.007 .100 .092 1.268 1.202 .213 .0'11 1.377 1.326 .157 .001 1.539 1.509 

.172 . 072 1.114 1.040 .170 .063 1.260 1.202 .152 .052 1.:569 1.327 .112 -.002 1.5:55 1.515 

. 180 . 059 1.074 1.003 .175 .050 1.2:50 1.196 .163 .008 1.352 1.:52:5 .124 -.003 1.528 1.515 

.106 .001 1.007 .Pe2 .101 - .004 1.204 1.170 .094 - .015 1.332 1.:509 .066 -.041 1.520 1.510 

.0'15 -. 015 .954 .949 .0'11 - .021 1.157 1.152 .065 - .029 1.302 1.299 .043 - .049 1.508 1.508 

.065 - .024 . 791 .802 .062 - .028 1.110 1.110 .057 - .006 1.272 1.272 .008 -.053 1.495 1.496 
- .022 .682 .674 - .026 1.098 1.100 - .003 1.258 1.259 - .047 1.486 1.489 

.052 -.001 .881 .885 .051 -.003 1.108 1.106 .045 -.008 1.25~ 1.251 .001 -.053 1.481 1.4S1 

.068 - .002 .877 .885 .0'11 - .003 1.042 1.054 .0'10 - .009 1.206 1.21:5 .060 -.051 1.46:5 1.468 
- .002 .794 -.003 .980 - .008 1.177 - .051 1.456 

.053 - .036 .610 .051 - .008 1.009 .048 - .041 1.189 .005 - .051 1.457 

.048 - .006 .H2 .046 - .008 1.088 .044 - .041 1.230 .003 -.051 1.471 

.043 - .004 .684 .009 - .006 1.216 .008 - .041 1.:515 .028 - .049 1.500 

.005 -.007 .991 .03:5 - .009 1.305 .001 - .042 1.382 .023 -.051 1.533 

.005 - .007 1.121 .00:5 - .009 1.372 .002 - .041 1.434 .024 -.047 1.556 

.003 - .007 1.259 .001 - .038 1.460 .000 - .041 1.506 .023 - .045 1.592 

.004 - .002 1.358 .002 - .003 1.529 .002 - .004 1.562 .026 - .007 1.621 

.027 - .001 1.422 .026 - .001 1.570 .026 - .002 1.594 .021 -.004 1.638 

.025 - .016 1.468 .026 - .017 1.600 .023 - .017 1.613 .020 -.020 1.64. 
-.000 - .029 - .002 -.002 -.000 - .002 -.005 -.001 

1.500 1.6:57 1.642 1.668 
.006 - .042 .006 - .042 , .005 -.044 

I 
.000 -.045 

0 - .040 .001 - .009 0 - .008 -.002 -.040 

Circumferential d istribution of Cp 

Outer shell, external Outer shell, external Outer shell, external Outer .hell, external 

180 360 540 72° 180 360 54 0 72° 180 360 540 72 0 ISO :560 540 720 

0.51E 0.497 0.448 0.373 0.485 0.466 0.420 0.319 0.416 0.378 0.306 0.210 0.140 0.102 0.045 -0.002 
.006 .021 - . 01 8 - .014 .004 .019 - .006 - .015 .002 .016 -.009 -.017 .023 .008 -.018 -.027 

0 - .014 -.028 -.042 .001 - .013 - .028 -.043 0 -.()~ ~9 - .044 -.000 -.015 - ·, 001 -.045 

~ 
l-~ · eO; "'3I'mo • 0.:588 

Outer shell Center 
body 

External Inter 
na1 

0° 90° 180° 180° 
1.227 
1.:509 
1.:596 
1.48:1 

-0.00'1 1.648 1.551 
.100 -0.114 1.628 1.589 
.112 -.071 1.621 1.601 
.113 - .049 1.616 1.597 
.080 - .041 1.614 1.602 
.097 -.004 1.610 1.e02 
.049 - .059 1.604 1.598 
.030 - .061 1.597 1.597 
.027 - .06:5 1.592 1.590 

-.056 1.587 1.587 
.021 - .061 1.582 1.580 
.05:5 -.058 1.573 1.57:5 

-.056 1.568 
.028 -.058 1.563 
.026 - .056 1.568 
.023 - .054 1.585 
.081 - .055 1.599 
.021 - .061 1.612 
.019 -.047 1.631 
.023 - .009 1.646 
.018 - .036 1.656 
.018 - .019 1.668 

-.00'1 - .001 
1.665 

.000 - .042 
- .000 - .038 

Outer shell, external 

ISo 360 54° 720 

-0.021 -0.051 -0.096 -0.164 
.016 .001 - .024 - .003 

- .000 - .01S -.OO~ -.044 

~ 
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U1 
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TABLE II I - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA 8 - INCH RAM - JET CONFIGURATION 
FOR FOUR ANGLES OF ATTACK - Continued 

(cl Concluded . - Free - stream Mach number of 1 .79 with mode l rotated 180° . 

n • 100 ; m~/mO • 0.867 n • 10°; m~ .. O • 0.782 n • 10°; m3/mO • 0.6U n • 100; m~mo • 0.510 

Longitud inal distribution of Cp 

Out e r shell Cente r Oute r shell Ce nt er Outer s h e ll Center Outer shell Center 
body body body body 

IUt ernal Inter- IUterna l nte r- IUternal Inter- IUternal Inter-
nal nal nal nal. 

O° \10° 180° 180° 0° 90° 180° 180° 0° 90° 180° 180° 0° 90° 180° 180° 
0.268 0.460 0.843 0.915 
.~14 .787 .910 1.042 
.616 .846 .980 1.193 
.747 .928 1.067 1.315 

p.670 1.226 .865 0.646 1.277 1.039 0.577 1.424 1.169 0.442 1.482 1.409 
.484 0.215 1.162 1.122 .475 0.184 1.265 1.194 .444 0.084 1.456 1.286 .389 -0.002 1.490 1.474 
.382 .151 1.121 1.137 .379 .136 1.324 1.310 .358 .090 1.371 1.368 .320 .022 1. 504 1.507 
.333 .112 1.091 1.038 .331 .096 1.351 1.342 .307 .075 1.396 1.404 .276 .029 1.514 1.516 
.256 .082 1.081 1.012 .254 .064 1.359 1.342 .237 .049 1.409 1.414 .215 .020 1.620 1.516 
.262 .060 1.037 .9\18 .264 .045 1.335 1.344 .245 .031 1.409 1.416 .223 .012 1.519 1.517 
.178 - .003 1.007 .962 .182 -.012 1.310 1.297 .170 - . 023 1.409 1.407 .153 -.036 1.517 1.514 
.142 -.026 .\132 .928 .144 - .034 1.264 1.266 .133 -.042 1.396 1.400 .120 -.053 1.609 1.611 
. 128 -.03\1 .772 .783 .128 - .046 1.221 1.226 .120 - .052 1.384 1.389 .109 - .063 1.49\1 1.604 

- .044 .658 .652 -.051 1.197 1.202 -.056 1.38~ 1.389 - .064 1.500 1.503 
.108 -.056 .829 .840 .108 - .061 1.181 1.179 .102 -.067 1.393 1.3115 .092 - .075 1.503 1.504 
.116 -.063 .865 .876 .125 - .069 1.096 1 . 107 .120 -.073 1.389 1.397 .114 - .081 1.499 1.504 

- .069 .784 - .074 1.024 -.079 1.400 - .085 1.606 
.104 - .077 .6\1\1 .103 -.081 1.039 .099 -.085 1.410 .092 - .092 1.509 
.099 - .083 .432 .100 -.086 1.110 .094 - .091 1.426 .088 - .097 1.519 
.091 - .093 .476 .090 - .096 1.228 .086 - .101 1.458 .080 - .106 1.538 
.083 -.103 .954 .081 - . 106 1.315 .079 - .111 1.486 .074 -.115 1.556 
.076 - .112 1.091 .076 - .115 1.382 .073 - .119 1.510 .068 -.124 1.571 
.073 - .120 1.226 .072 -.124 1.470 .069 -.129 1.544 .065 -.135 1.593 
.073 -.110 1.324 .072 - .113 1.536 .069 -.120 1.576 .066 -.124 1.615 
.063 - .098 1.383 .063 - .100 1.573 .060 -.103 1.599 .057 -.105 1.629 
.057 - .070 1.426 .055 -.070 1.593 .054 -.072 1.615 ,052 -.073 1.639 
.024 - .082 .023 -.082 .022 - .091 . 020 - .084 

1.467 1.628 1.630 1.648 
.028 - .099 .026 -.098 . 025 - . 099 .025 -.101 
.023 -.093 .021 -.094 . 020 - .094 .020 - .094 

Circumferential distribution of Cp -
Outer shell, ext ern a l Outer s h e ll, external Oute r fihe l1, extern a l Out er shell, exte rnal 

18° 36° 54° 72° 18° 36° 54° 72° 18° 36° 54° 72° 18° 36° 54° 72° 

0.652 0.612 0.531 0.424 0.625 0.580 0.501 0.391 0.550 0.516 0.383 0.231 0.402 0.331 0.853 0.046 
.0711 .045 -.003 -.042 .078 .044 - .004 - .044 . 074 .040 -.008 - .047 .068 .035 -.015 - .054 
.016 -.015 -.056 -.094 .015 -.017 -.058 - .096 __ .01~ ~.018 -.O~ -.097 .012 - .019 - . 059 -.097 

"en? 

~ 
n • 100; m3/mO • 0.~71 

Outer shell Cente r 
body 

IUterna l I~;~r 
0° 90° 180e 180° 

1.08\1 
1.285 
1.382 
1.481 

0.203 1.662 1.557 
.284 0.101 1.664 1.5\1\1 
.260 -.055 1.632 1.613 
.236 -.029 1.624 1.610 
.184 - .021 1.619 1.608 
.198 -.020 1.611 1.606 
.134 -.054 1.602 1.6\16 
.106 - .067 1.590 1.5\10 
.096 - .074 1.578 1.678 

- .074 1.568 1.668 
.082 -.083 1.659 1.666 
.107 -.089 1.539 l.MO 

-.093 1.52\1 
.083 -.098 1.527 
.080 -.102 1.537 
.074 -.110 1.559 
.067 -.120 1.578 
.063 - . 127 1.5\14 
.062 -.137 1.618 
.063 -.127 1.636 
.056 - .103 1.646 
. 050 - .072 1.648 
.020 - .083 

1.653 
.023 -.100 
.020 -.093 

Oute r s h ell, externa l 

18° 36° MO 72° 

0.182 0.113 0.019 -0 . 120 
.062 .028 - .021 -.059 
.012 - .019 -.059 -.097 
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TABLE III - EXTERNAL AND INTERN AL PRESSURE COEFFICIENTS OF NACA 8 -INCH RAM-JET CONFIGURATION 
FOR FCUR ANGLES OF ATTACK - Continued 

~ (d) Free-stream Mach number of 1.99. 

c. • 00; ~/nlO • 1.00 c. • 00; m;5/mO = 0.966 c. • 00; nI;5/mo • 0.881i c. • 0°. 1113/1110 • 0.773 c. : 00
; nI;5/mo • 0.559 

Lonsitudina1 distribution of Cpo 

Outer shell <;:enter Quter shell Center Outer she ll Center Outer shell Center Outer shell Center 
body body body body body 

Elcterna1 In~lr- Xxterna1 Inter- Xxterna1 Inter- Exte rnal Inter- External Inter 
n a na1 nal nal n a1 

1800 2700 00 0 0 1800 270 0 0 0 00 180 0 2700 00 . 00 1800 1800 0 0 0° 1800 1800 0 0 00 

0 . U8 0 . H4 0.4U 0.U4 
.486 . 480 .482 .499 1.11M 
.48:5 .480 . 511 1.098 1.427 
.461 .533 1.175 1.380 1.460 

0.29;5 0.281 0.577 .353 0.269 0.256 1.146 1.206 0.206 0.190 1.327 1.296 0.107 0.068 1.445 1.;565 -0.086 1.591 1.498 ! 

.186 .189 .608 .399 .172 .1n 1.156 1.146 .148 .145 1.325 1.257 .102 .098 1.U1 1.;576 -0.007 - .012 1.581 
1.

535
1 .1;5;5 .1;52 .623 .457 .121 .119 1.156 1.124 .104 .102 1.327 1.264 .078 .0'78 1.U3 1.394 . 006 .00;5 1.581 1.664 

.099 .098 .551 .550 .094 .088 1.16;5 1.099 .079 .074 1.:530 1.247 .061 .057 1.U5 1.;583 . 013 .006 1.682 1.552 

.073 .072 .668 . 428 .068 .062 1.180 1.1U .056 .061 1.;5;57 1.282 .043 .038 1.450 1.411 .006 .001 1.583 1.568 

.066 .064 .589 .458 .05;5 .044 1.175 1.159 .043 .035 1.330 1.29;5 .036 .020 1.U5 1.420 .006 -.009 1.586 1.576 

.014 .011 .600 .511 .009 .003 1.170 1.173 0 -.003 1.327 1.306 -.005 -.011 1.U5 1.433 - .024 -.031 1.587 1.58:5 

. 002 -.005 .543 .615 -.ooa -.009 101M LIas -.013 -.014 1.312 1.310 - .018 - .021 1.438 1 . 438 - .034 -.036 1.587 1.588 
a -.008 .620 .538 -.010 -.009 1.1;54 1.141 -.016 - .013 1.298 1.294 - .019 -.020 1.431 1.430. -.032 -.033 1.68'1 1.58'1 
a - .001 .633 .573 -.005 -.007 1.150 1.159 - .010 -.012 1.306 1.306 -.014 -.018 1 .436 1.438 -.026 -.030 1.592 1.693 
-.004 -.003 .505 .489 -.010 -.009 1.186 1.201 -.015 -.014 1.327 1.330 - .019 -.020 1.450 1.452 -.029 -.030 1.600 1.600 
- .00;5 -.008 .5;53 .4'18 -.008 -.012 1.182 1.199 -.013 -.017 1.325 1.332 -.017 - .021 1.452 1.457 -.026 -.030 1.602 1.604 
0 .002 .754 -.005 -.004 1.185 -.010 -.008 1.330 - .013 -.013 1.4M -.022 -.021 1.607 

.003 -.001 .670 -.001 -.004 1.218 -.1)05 -.008 1.348 -.010 - .013 1.470 - .019 -.021 1.612 

.003 0 .991 0 -.004 1.269 -.003 -.008 1.378 -.009 -.011 1.490 -.017 -.019 1.622 

.Op5 -.001 1.16;5 .003 0 1.361 a -.004 1.4U -.005 -.008 1.6;50 -.012 -.OU 1.639 

.005 .001 1.282 .003 -.002 1.431 0 -.004 1.494 -.004 -.008 1.564 -. Oll -.01;5 1.657 

.008 .003 1.374 .00'1 .001 1.487 .005 -.002 1.637 .001 -.005 1.593 -.004 -.Oll 1.6'12 

. 013 . 005 1 . 492 .011 .003 1.666 .008 .00;5 1.598 .006 - .001 1.8M .001 -.006 1 . 611e 

.019 . 016 1.585 .018 .013 1.630 .01:5 . 011 1.652 • all .008 1.676 . 006 .00;5 1.716 
-.009 . 003 1.661 -.010 .001 1.678 - .011 0 1.692 .014 -.002 1.'106 -.018 -.006 1.'1:50 

.003 -.006 1.696 .001 -.008 1.'707 .001 - . 008 1.714 -.001 -.008 1.'772 -.004 -.008 1.'138 
-.020 - .018 -.021 -.020 -.022 -.020 -.023 -.022 -.024 -.023 

1.7:51 1.748 1.'148 1.'1U 1.'146 
-.013 -.01:5 -.014 - .0115 -.010' -.015 -.016 - .015 -.017 -.015 
-.008 -.011 -.009 -.012 -.009 - . 013 -.Oll -.01;5 -.012 -.014 

Circumferen tial di s tribution of Cpo 

Out er sh ell, external Oute r shell, ext ern a l Oute r s hell, external Outer shell, external Outer s h ell, external 

1980 216 0 234 0 252 0 1980 216 0 234 0 252 0 1980 216 0 234 0 2520 1980 2H5° 234 0 252 0 1980 2160 234 0 252 0 

0.269 0.2'1:5 0.271 0.262 0 . 206 0.206 0.204 0.198 0.102 0.100 0.099 0 . 093 
0.003 0.001 0 0.0015 .003 -.003 -.001 .002 -.003 -.006 -.011 - .00;5 -.008 -.009 - .003 -.007 - O.OU - 0.017 -0.007 -0.013 
- .011 -.008 -.011 -.013 - .012 -.011 -.012 -.01:5 -.01:5 - Oll - .013 -.OU - .01:5 -.013 - 01:5 -.016 -.016 -.01;5 -.OllS 

~ - -.01~ 
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TABLE II I - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NAC}' 6 - I NCH RAM-JE.'l' CONFIGURATION 
FOR FOUR ANGLES Or' ATTACK - Co n tinued 

~ ( d ) Continue d. - Free -stre am Mach numb~r of 1.99 . 

n • 0°; "'3/mO • 0.376 n • 00; m3/mO • 0.992 n • 3°; m3/ mO = 0.999 n • 3°; m3/mO • 0.934 n • 3°; 1113/mO • 0.661 

Longit udinal d i stribut i o n of Cp 

Outer shell Center Outer shell Center Outer shell Center Oute r shell Center Oute r shell Center 
body body body body bodT 

External Inter- External Inter- External Inter- External Inter- Exte rnal Inter-
nal nal nal nal nal 

1600 270° 0° 0° 1800 270° 0° 0° 160° 270° 0 0 0° 160° 270° 0° 0° 180° 270° 00 0 0 

1.209 0.440 0.521 0.520 0.521 
1.421 .479 .561 .561 .563 
1.467 .476 .559 .559 .561 
1.530 .661 .546 .561 1.230 

-0.226 -0.233 1.660 1.590 0.251 0.236 1.234 1.269 0.208 0.262 0.537 0.400 0.158 0.253 1.094 1.214 0.084 0.169 1.257 1.252 
- .102 -.113 1.650 1.624 .164 .165 1.238 1.193 .142 .167 .563 .266 .094 .172 1.1.37 1.097 .062 .150 1 . 282 1.214 
-.060 - .065 1.648 1.638 .117 .113 1.240 1.166 .071 .131 .487 .411 .OS5 .119 1.161 1.103 .034 .107 1.297 1.233 
- .036 - .044 1.651 1.636 .100 .08.3 1.244 1.165 .046 .096 .575 .254 .032 .088 1.175 1.091 .018 .077 1.314 1.228 
- .032 -.038 1.652 1.647 .063 .059 1.254 1.204 .025 .070 .441 .364 .012 .062 1.193 1.145 - . 001 .055 1.325 1.272 
-.024 - .039 1.653 1.648 .048 .043 1.246 1.218 .013 .051 .300 .444 .001 .045 1. 200 1.173 - .011 .032 1.324 1.290 
- .040 - .048 1.655 1.653 -.001 .002 1.244 1.232 - .025 .009 .487 . 277 -.034 .007 1.214 1.197 - .041 - .001 1.330 1.312 
- .047 -.049 1.656 1.657 -.011 - .011 1.229 1.232 - .036 -.008 .355 .493 - .045 -.006 1.202 1.201 - .051 - .012 1.324 1.321 
- .042 - .042 1.657 1.657 -.013 -.010 1.211 1.210 -.037 - .012 .553 .507 - .045 - .010 1.19 0 1.18.3 - .049 - .015 1.317 1.315 
-.033 - .037 1.658 1.660 -.008 - .008 1.221 1.225 -.030 - .010 .693 .720 - .037 - .011 1.207 1.206 -.039 - .017 1.330 1.330 
-.037 -.037 1.662 1.662 - .012 - .011 1.251 1.257 - .026 - .014 .704 .704 -.035 - .013 1. 245 1.247 - .040 - .019 1.357 1.359 
-.032 .036 1.664 1.665 - .011 - .013 1.244 1.256 - .026 - .015 .863 .864 -.032 - .017 1.252 1.257 -.035 - .022 1.364 1.369 
-.028 .027 1.666 -.008 -.005 1. 24 9 - .021 - .010 .892 - .026 - .01 0 1.261 -.027 - .01 .. 1.376 
- .024 -.025 1.668 - . 001 - .005 1. 271 - .012 - . 010 . 979 - .01 8 -.011 1. 286 - .020 -.014 1.392 
- .022 - .023 1.672 .001 - .003 1.312 - .007 - . 011 1.079 - .010 - .012 1.324 - . 017 - . 017 1.417 
-.017 - .016 1.661 .002 - .001 1.389 - .003 - . 012 1. 223 - .006 - . 011 1.392 - .011 - .012 1.467 
-.014 - .016 1.687 .002 -.003 1.452 - .001 -.003 1. 325 - .002 -.008 1.446 -. 006 - . 01 2 1.507 
-.008 -.014 1.695 .006 0 1. 503 .006 -.003 1.405 .004 -. 008 1.4 91 0 - .010 1.541 
-.001 -.008 1.704 .010 .003 1.573 .021 -.003 1.507 .019 -.005 1.556 . 01 6 - .008 1.592 
- .002 .002 1.713 .015 .013 1.633 .008 .008 1. 594 .004 .007 1.613 .003 .004 1.637 
-.020 -.008 1.720 -.011 0 1.678 - .013 -.005 1. 6 55 - .015 -.005 1. 6 61 -. 017 - . 0 08 1.675 
-.005 -.012 1.723 - .008 1.705 .002 - .015 1.700 0 - .015 1. 6 92 - .001 -.016 1.699 
- .027 -.027 -.022 -.020 - .022 - .026 - .022 - .027 - . 024 - . 026 

1.726 1.743 1.738 1. 735 1.733 
-.018 -.015 - .015 •• 015 -.012 -.023 - .012 -.023 - .014 - . 0 23 
- .013 - .015 - .008 - .013 -.008 - .020 - .008 -.020 -. 008 - . 021 

Circumferential distribution o f Cp 
Outer shell, external Outer shell, external Outer shell , external Oute r s he ll , ex ternal Out e r shel l , ext e rna l 

1980 216 0 234 0 252 0 1980 216 0 234 0 252 0 1980 2160 2340 2520 198c 216° 234 0 252° 198° 21«;0 234 0 252 0 

-0.226 -0.225 -0.225 -0.229 0.250 0.254 0 . 250 0 . 244 0.211 0.225 0.24 3 0 . 261 0 . 162 0.181 0 .201 0.225 0.087 0. 104 0.127 0. 154 
- .018 -.020 -.010 -.017 -.001 - .004 - .001 - .001 - .007 - .011 - .007 - . 006 -.010 - . 013 - . 006 - . 012 - .013 - . 017 -. 005 - .015 
- .017 - .015 -.017 - .017 - .013 - .010 - .013 - .013 - .013 - .01.3 . 029 . 0.35 - .012 - . 013 - .017 - . 045 - .012 - .014 - 01 7 -.051 
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TABLE III - EXTERNAL AND INTERNAL PRESSURE COEFFICIENTS OF NACA 6-INCH RAM-JET CONFIGURATION 
FOR FOUR ANGLES OF ATTACK - Cont i nued 

~ (d) Continued . - Free-stream Mach number or 1.99. 

~ • ~o; m~/mo • 0.740 ~ • lIo ; m~/mo • 0.511 ~ • ~o; m~/mo • 0.445 ~ • 6 0 ; m~/mo • 0.995 Cl • 6 0 ; m~/mo • 0.944 

Longitudinal distribution of Cp 

Outer 6hel1 Center Outer shell Center Outer shell Center Outer shell Center Outer she ll Center 
bod,. body body bod,. body 

hternal Inter- External Inter- External Inter- External Inte r- External Inter-
nal nal nal nal nal 

1800 27()O 00 ()O 1800 2700 00 00 1800 2700 00 0 0 1800 2700 00 00 1600 2700 00 0 0 

0.521 0.621 1.rol 0.601 0.601 
.564 1.374 1.410 .645 .646 

1.243 1.416 1.436 .&46 .646 
1.364 1.444 1.2~5 .6:52 .6~4 

-0.0111 0.075 1.407 1.~40 -0.168 -0.064 1.562 1.479 -0.247 -0.180 1.610 1.5~5 0.126 0.262 0.441 .494 0.0?4 0.270 0.7112 .657 
.006 .09~ 1.417 1.355 - .066 - .013 1.559 1.516 -.140 - .069 1.604 1.572 .051 .169 .507 .766 .026 .182 1.001 .922 

0.002 .075 1.429 1.361 - .065 .005 1.565 1.541 - .103 - .ro6 1.606 1.594 .014 .134 .474 .~52 -.003 .13~ 1.095 1.0~0 
-.005 .056 1.436 1.377 -.051 .006 1.570 1.541 -.079 - .024 1.612 1.594 - .005 .097 .525 -.006 - .020 .096 1.136 1.046 
-.017 .036 1.446 1.410 - .052 .003 1.577 1.560 - .0?5 -.021 1.617 1.606 - .022 .069 .366 .301 -.036 .071 1.155 1.116 
-.020 .016 1.446 1.422 - .049 - .009 1.577 1.567 - .066 - .026 1.616 1.614 - .031 .050 .2~9 .366 - .046 .036 1.160 1.143 
- .049 - .012 1.453 1.441 - .067 - .026 1.564 1.579 -.061 - .041 1.624 1.624 - .062 .005 .413 .226 -.073 .OO? 1.171 1.169 
-.056 - .022 1.451 1.451 - .070 - .ro6 1_566 1.569 - .079 - .045 1.628 1.629 - .066 -.014 .792 .663 - .078 - .012 1.175 1.176 
-.OM - .022 1.451 1.450 - .065 - .0~5 1.564 1.591 - .07~ - .041 1.631 1.632 -.062 - .021 .645 .646 - .0?2 -.019 1.162 1.161 
- .046 -.022 1.460 1.463 - .055 - .ro2 1.597 1.599 -.060 - .ro9 1.636 1.637 - .052 -.022 .6~0 .631 - .059 - .020 1.179 1.163 
- .046 -.024 1.479 1.461 -.052 - .ro3 1.606 1.606 -.056 - .ro9 1.643 1.643 - .044 - .026 .950 .950 - .053 - .032 1.214 1.221 
- .ro9 - .027 1.486 1.491 - .046 - .ro5 1.61~ 1.616 -.050 - .041 1.647 1.650 - .036 - .rol .999 1.005 - .042 - .rol 1.216 1.226 
- .ro2 - .019 1.496 - .ro6 - .026 1.621 - .043 - .rol 1.653 - .029 - .029 1.031 - .032 - .027 1.226 
- .025 - .019 1.510 - .031 - .027 1.627 - .ro6 - .rol 1.657 -.022 -.ro3 1.065 - .022 - .rol 1.256 
-.022 - .020 1.525 - .027 -.027 1.633 - .031 - .031 1.662 - .017 - .031 1.152 - .017 -.ro2 1.297 
- .015 - .017 1.556 - .019 - .023 1.647 - .024 - .027 1.671 - .004 - .033 1.264 -.006 -.ro6 1.374 
- .010 - .017 1.583 - .014 - .022 1.661 - .017 - .026 1.680 - .005 -.036 1.346 -.001 -.ro6 1.436 
- .00:5 - .012 1.604 - .007 - .016 1.671 -.010 - .022 1.666 .010 -.037 1.412 - .005 - .ro6 1.486 
-.015 - .010 1.639 .011 -.014 1.690 .007 - .017 1.696 .020 -.034 1.496 .016 - .ro6 1.555 
0 .002 1.671 - .004 - • oro 1.707 -.OO? - .006 1.708 .002 - .023 1.576 -.003 - .024 1.615 
-.019 - .009 1.698 -.022 -.013 1.719 - .025 - .017 1.715 - .015 - .029 1.632 - .016 -.030 1.661 
-.oro - .017 1.714 -.004 - .016 1.726 - .007 - .022 1.720 .003 - .041 1.671 0 - .041 1.695 
-.025 - .roo -.027 - .031 -.029 - .034 - .024 -.051 -.024 - .052 

1.735 1.733 1.723 1.70? 1.736 
-.014 - .023 - .014 - .023 - .017 - .026 -.010 - .046 -.011 - .049 
-.009 - .020 -.011 - .021 -.012 - .024 - .OO? - .046 - .007 - .045 

Circumferential distribution of Cp 

Outer .hell, external Outer shell, external Outer .hel1, external Outer shell, exte rnal Outer shell, external 

11180 2160 234 0 2520 19So 216 0 234 0 252 0 1980 216 0 234 0 252 0 19So 216 0 2340 2520 1980 216 0 234 0 2520 

0.015 -0.001 0.021 0.041 -0.163 -0.147 -0.127 -0.109 -0.243 -0.236 -0.224 -0.202 0.184 0.101 0.155 0.206 0.135 0.161 10 •193 0.23:5 
- .017 -.022 -.005 - .019 -.023 - .027 - .004 - .025 - .026 - .rol -.005 -.029 - .013 - .026 -.003 - .040 -.012 -.024 1- .053 - .ros 
- .01~ -.014 - .019 - .041 -.014 -.016 - .019 - .017 - .017 -.017 - .022 - .007 - .015 - .020 - .026 - .009 -.014 - .021 - .026 -.010 
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TABLE III • EXTERNAL AND I NTERNAL PRESSURE COEFFICIENTS OF NACA 8 ·INCH RAM·JET CONFIGURATION 
FO R FOUR ANGLES OF ATTACK - Concluded 

~ ( d ) Conclud ed . - Free-stre a m Mach number of 1. 99 • 

" • So; m3/mO • 0.733 " • 6 0 ; m3/mO • 0.374 " • 100; m3/mO < 0.956 " • 10v; m3/ mO • 0.902 " • 10v; m3/mO' 0.710 

Lon gitudinal d istri bution o f Cp 

Outer shell Center Outer shell Center Outer shell Center Outer shell Center Outer shell Center 
body bod,. bod,. bod,. bod,. 

External Inter- External Inter- External Inter- External Inter- External Inter-
n al nal nal nal na1 

1800 2700 00 00 1800 270 0 0 0 00 1800 2700 00 0 0 1800 2700 0 0 0 0 1800 2700 00 0 0 

0 . 6 05 0.996 0 .728 0.720 0.781 
. 675 1.318 .791 .785 .875 

1. 075 1.370 .785 .785 .937 
1.297 1.416 .745 .746 1.053 

-0.084 0.100 1.295 1.264 -0.251 -0.125 1.531 1.470 -0.001 0.291 0.326 0.594 -0.053 0.298 0.414 0.771 -0.142 0.135 0.946 1 : 055 
- .068 .106 1.333 1.272 -.212 -.050 1.532 1.494 - .044 .201 .436 .713 - .062 .213 .692 .647 - .154 .130 1.046 .981 
- .070 .OS3 1.361 1.307 -.187 - .026 1.541 1.520 - .072 .142 .533 .264 - .080 .155 .893 .580 -.162 .110 1.122 1.055 
- .069 .064 1.379 1.312 -.157 - .014 1.550 1.522 - .082 .104 .768 . 578 - .086 .116 1.008 .865 -.157 .098 1.175 1.091 
- .075 .045 1.395 1.356 -.150 - .012 1.556 1.542 - .096 .072 .754 .568 - .098 .082 1.084 1.050 -.162 .065 1.210 1.161 
- .076 .024 1.398 1.375 -.137 - .019 1.554 1.551 -.099 .051 .737 .624 -.100 .058 1.133 1.115 -.158 .041 1.224 1.197 
- .095 - .009 1.413 1.402 -.135 - .036 1.564 1.563 - .110 .002 .918 .856 - .116 .007 1.172 1.154 -.162 - .002 1.250 1.238 
- .095 -.022 1.413 1.417 -.123 - .045 1.559 1.566 - .104 - .018 1.0OS 1.007 - .110 - .016 1.175 1.173 -.151 - .020 1.247 1.254 
-.084 -.026 1.416 1.417 -.lOS - .045 1.554 1.563 - .090 - .026 1.024 1.024 - .092 - .025 1.181 1.175 -.127 - .030 1.237 1.245 
- .069 - .0211 1.432 1.433 - .088 - .045 1.560 1.564 - .076 - .035 1.050 1.053 - . 068 - .035 1.2OS 1.207 - .094 - .039 1.249 1 .251 
- .061 -.034 1.452 1.456 - .075 - .050 1.554 1.560 - .053 - .049 1.100 1.100 - .055 - .047 1.253 1.255 - .072 - .052 1.254 1.266 
- .051 - .039 1.461 1.469 - .061 - .055 1.546 1.552 - .034 - .058 1.122 1.129 - .041 - .057 1.282 1.288 - .055 - .061 1.224 1.245 
- .041 -.034 1.478 - .051 -.050 1.546 - .025 - .056 1.149 - .030 - .058 1.312 - .041 - .061 1.204 
-.032 - .038 1.490 - .04 0 - .052 1.550 - .015 - .063 1.177 - .021 - .063 1.339 - .029 - .069 1.183 
•. 026 - .040 1.505 - .034 - .055 1.557 -. 010 - .071 1.212 - .015 - . 071 1.367 - . 021 - .076 1.210 
- .017 - .044 1.535 - .022 -.055 1.576 .003 - .080 1.282 - . 003 - . 080 1.424 - . 010 - .085 1.295 
- .010 - .044 1.562 - . 015 -.053 1.592 .007 - .090 1.339 .009 - . 090 1.471 .008 - . 095 1.359 
-.003 - .043 1.583 - .007 ·.050 1.604 .014 - .097 1.385 .016 - .099 1.508 .007 - .102 1.405 

.007 - .039 1.614 - .001 -.045 1.625 .004 - .106 1.449 .002 - .106 1.561 - . 006 - .112 1.464 
- .007 - .026 1.644 - .013 - .017 1.647 - .005 - .111 1.514 - .006 - .111 1.611 - .011 - .116 1.513 
- .020 - .034 1.669 - .018 - .026 1.658 - .001 - .104 1.559 . 004 - .104 1.647 0 - .118 1.545 
- .003 - .044 1.686 - .005 - .046 1.662 .007 - .107 1.583 .008 -.107 1.669 .003 - .118 1.560 
- .026 - .054 - .028 - .056 -.020 -.125 - .020 -.123 - .024 -.129 

1.710 1.667 1.6 05 1.692 1.581 
- .010 - .049 - .012 -.050 - .002 - . 109 - .002 - .097 - .005 - .101 
- .009 - .045 - .012 - .046 - . 003 - .106 . 0 06 - .093 - .01 0 - .096 

Circumf eren t1al d istr ibution o f Cp 

Oute r shell, external Oute r shell, external Oute r 6he l1, e xt ernal Outer shell, ext ernal Oute r shell, exte rnal 

1980 216 0 234 0 252 0 1980 216 0 234 0 252 0 1980 2160 234 0 252 0 198 0 2l6° 234 0 252 0 1980 216 0 234 0 252 0 

-0.078 -0.052 -0.016 0.033 -0. 248 -0.231 -0.207 - 0 .173 0.013 0.064 0. 129 0.207 -0.04 2 -0. 007 0 .067 0. 172 - 0 .137 - 0 .107 - 0 . 058 0.018 
- .022 - .034 -.003 - .047 - .029 - .040 - .003 - .058 - .012 - .045 - .006 - .105 - .019 - .045 - . 005 .019 - . 025 - . 053 - . 007 - .113 
·.017 - .022 - .026 .009 - .017 - .023 -.028 .007 - .025 _- .049 - .046 .007 - .028 - .049 - .046 . 007 -. 031 -.050 -.048 .004 
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Figure 1. - Pressure model of NACA a-inch ram-jet configuration. 
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Figure 2. - Schematic diagram of NACA a- lnch ram- Jet conriguratlon showing prInci pal dimonsions of model and details of all - external compression inlet . 
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Figure 5. - Variation of total-drag coefficient with mass flow at 
zero angle of attack for three Mach numbers • 
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Figure 7 . - Concluded . Longitudinal var iat ion of external pressure coefficient at.zero an§le of attack for range of mass flows at three Mach numbers. ~ 
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Mass -flow ratio 0.617 0.732 0.80S 
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(c) Free-stream Mach number, 1.99. C·26039 

Figure 8. - Typical schlieren photographs at zero angle of attack for three Mach numbers. 

j 





I" 

P-
o. 

A 
0 

+> s:: 
<V 

ori 
() 

ori 
G-t 
G-t 
<V 
0 
() 

bO 
<1l 
~ 
'0 
I 
<V 

8 
In 
III 
<V 
~ 

p.. 

. 08 

,04 

0 

- .04 

-.08 
,2 

y---L-; 

.3 

l.---
<Y' V::: -V V 

.4 

Free-stream 
Mach number 

0 1.59 
0 1. 79 

<> 1.99 
Tailed symbols denote 

theoretical CD,p 
where Cp ,.. -2v~/UO 

~ ~ 
p -----~ ~ ~ -- :r 

~ 
"7 

~ 

.5 .6 .7 .8 
Mas s -flow ratio, m3/mO 

---rf 

~ 
,. ,.<' 

V I~ 
r-

~ ~ 

~ 
~I 

.9 1.0 1.1 

Fi gure 9. - Variation of pressure-drag coefficient with mass flow at zero angle of attack for 
three Mach numbers. 

CX) 

~ 
~ 
(:I:j 
(J1 

8 
C\) 
m 

.;:.. 
(J1 



Ma ss-flow ratio 

Ma ss-flow r a t io Ma ss-flow r a tio 
mz/mO 

--0 1.000 
my'mO my'mo --0 .992 

---i) 0. 805 --0 0 .915 - --0 .773 

1. 6 

- --0 . 601 --0 .667 ---; .376 
- --0 . 329 - --0 . 250 

. 1.4 
c .... 

~ ?i c;> y 7 1 

Free-s tream 1. 59 ~ 1. 79 ~? ~ 1.99 Y ? ci 
Ma ch numbe r I I 

~ 1. 2 I ! L 

~ J: 
y 7 CV r 

(1) 

0 
." 
'H 
H 

~ 
E 
0 
H 
'H 

Q) 

0 
C 
III +> 
0') .... 

0 

1. 0 

. 8 

.6 

.4 

.2 

0 

I pc :> V <-

I, I~ 
, I 

~ P D r? P 
I 

:' I • 

~ 1 -< ~:t- J- < 
l 

W ~ V ~[.N"./ V,lTO') 
.... ~ / .... 

~~;>'P/ 
/ ...... ~ 0') _ 

~ ~ ~ 
V 

~ 
~o-- ~v H H Q) 

~ 
Qj Q) s::: 
't1 ~~ 

....ro:J I~ s::: Qj 0 .M • ..4 ;::$ rl ..-l_ 

~ 
~ 

~ 
~ ~ V V o .Q .::::; 

~ I i +> v<ff 0-

1.0 1.1 1. 2 1. 3 1.4 1.5 1. 6 
1. 2 1.3 1.4 1. 5 1. 6 1.7 1. 8 1. 9 

1. 2 1. 3 1.4 1. 5 1. 6 1.7 1.8 1. 9 2 .0 
Ma ch number, Ml 

Figure 10 . - Varia t ion of Mach number d istribution in bou ndary layer at zero ang le of 
attack for range of mass flows at three Mach numbe rs. (Station 51. ) 

~ 
(J) 

~ 
~ 
trJ 
CJ1 

8 
N 
(J) 



! 

1.00 
, 

Mas s-flow ratio Mass-fl ow ratio Mass-flow ratio I 

m3/mO myrna mymo . 
• 90 0 0.805 A 0.915 <1 1.000 

. 8 0 

.70 
10 

"-po, 

... 60 
0 

oM 
+> 
til . 50 H 

0 .601 '1 . 667 I7 .992 f 0 . 329 R [> . 250 -b 'l .773 I 

I r ~ .376 

~ I 
! 

uL/Uo __ (y/o) 1/7 j I j 
IT If 1# 

<l) 
() 

~ .40 til 
+> 
0) 

..-i 
~ . 30 

c/ J L 

! I { 
Free-stream 1.59 V 1. 79 V 1.99 / Mach number 

.20 

.10 
) } ) 

L---V --V --V ~ 
"I 

- --o 
. 4 . 6 .7 . 8 . 9 1.0 . 5 

. 4 .5 . 6 .7 .8 .9 1.0 
.4 . 5 .6 .7 .8 .9 1.0 

Veloci ty ratio, uL/Uo 

Figure 11. - Compar ison of exper imenta l and theoretica l boundary -layer profiles at zero angle 
of attack for r ange of mass f l ows a nd t h re e fre e -stream Mach numbers. 

~ o 
:x> 

~ 
t>;I 
CJl 

8 
N 
m 

II=>­
-.J 



48 

, 
+'~ 

~ <1l 
Q) V 
..-IH 
o <1l 

..-I 
'H'O 

~ $ -.0024 
o+, 
o v -.0020 

~ ~ -.00 16 '" ~ H 0 
'0 
1 '0 
I:: Q) 
o Ol 

..-I<1l 
+',0 
o ~ 

..-I 
H 
lL 

'H , 
p 

o 
I 

' Cil 
+' CIl 
~ 0 
Q) H 
~ 0'; .060 

~§f 
'HS<1l 
~ ~ r-i .040 
o '" '" S ~ 
~ 0 
~ §:j .020 
'0 0 
I'OQ) 
~ V Ol 

-~ ~ 0 . 2 
+',0 
<.>~ 

..-I 
H 

"'"' 

n 

NACA EM E5OJ26 

Free-stream Reynolds 
Mach number number 

0 1. 59 19.8xl06 
0 1. 79 20 . 7 
0 1.99 18.6 

<>---= 
__ D 

----rTi .... .L'I.. 0<> D.ft 

~ 
. 4 . 6 . 8 1.0 1.2 

Mass - flow ratio , m3/mo 

Figure 12. - Variation of f rj ction- drag coeffjcient with mass flow at 
zero ang l e of attack for three Mach numbers • 

..... 
0 

.005 , 
+'~ 

I:: 1'0 
Q) Q) 

. 004 ..-IH 
<.> '" ..-I 
'H'O 
'Hv 

. 003 cD +' o +, 
<.>V 

w ~ 
. 002 "'I:: 

HO 
'0 
1 '0 
I:: v 

. 001 o Vl 
..-Ii'll 
+',0 
o~ 

..-I 
0 H 

"'"' 

i' Free-stream 

LbuILt 

~ Mach lumber 

........ 

~v 
Free - stream ..(~ 
Mach number / -::::. ~/ --MO -----1""-;--

0 1. 59 1.8 2.0 ?1 ::::::--.., 

0 1. 79 

I I 
-.::.::::Q r;F r-

0 1. 99 
.--Theoretical 

(fla t p late) --H-tFn -,-re~er~nlce I ~ I I II 
.2 .4 .6 . 8 1 2 4 6 810 20 40 60 801; 

Reyno l ds number, He 

Figure 13. - Comparison of experimental friction - drag coefficient with 
two - dimensional compressible - flow theory at three Mach numbers . 



.6 

1\ 
\ 

.5 1\ 
\ 

\ 

nl .. \ d' 

A 
0 \ .. 
bO .4 aj 

f 
H 
'd \ 
Q) \ 

> 
orl 
+l 
orl 

. 3 'd 
'd 
tI1 

\ 
~ 

'H 
0 [\ 

+l 
~ 
Q) 

orl .2 0 
orl 
'H 
'H 
Q) 

\ 
\.;:> 

Fre e -stream 
1.59 '\ Ma ch number 'Q 

0 
0 "-

.1 

~ 
T 

.2 II c o 
o . 2 

1\ 
\ 
\ 

\ 

\ \\0 

\~ \ 
~ \ 

\ \ 
\ \ 
\ 

'\ 
~\ 

\r{ 
u, 

1. 79 

"-
\, '" ~, [ t( 

0., "' 
~\ ~ 

""-
"-

" , " 
. 4 . 6 . 8 
o . 2 . 4 
Mass - f low r a t io , m3/mO 

r:-.\O 

\ 
1\ 

"\ 
"\ 

1. 99 

J", 

o '" 
1.0 

.6 

Free-stream 
Mach number 

0 1.59 
0 1.79 
IT 1.79 
0 1.99 

--- -Theoretical 

[\\ 
0, 

~\. 

'''¢ 

\>. ~~ 

. 8 1.0 

F i g ure 14. - Compa r i s o n o f experimenta l add itive-dr ag c oeffi ci e nt wi t h one-d im ensiona l 
t heor y for r ange of mass f l ows a t t h r ee Ma c h numb ers. 

~ 
~ 
txJ 
(Jl 

8 
C\) 
(J) 

~ 
(!) 



50 

0 
0 

.. 
.j..l 

c 
(I) 

oM 
() 

oM 
t...< 
t...< 
(I) 
0 
() 

b(l 
al 
H 
0 

NACA RM E5OJ26 

0 Total drag (force model) 
0 Pressur e drag 
0 Friction drag plus pressure drag 
l::. Additive drag plus friction drag 

IT 
p l us pres sur e drag 

Theor eti ca l pressure drag 
(C p = -2vx /UO) 

.5 

\ 
\ 

.4 

1'\ 

.3 
\ 

'" 
. 2 

l~ 
": 

~~ 
Add itive drag ~~ 

.1 

,~ ~ 

~~ 
~ 

--.-( 
.( 

j---~ction ~ v 
d~r 

--l---D 
o 

u 

~ 
1 - . 1 

. 2 .4 . 6 . 8 1.0 1.2 
Mas s -flow ratio , m3/mO 

(a) Free- s tream Mach number, 1. 59 . 

Figure 15 . - Varia tion of component s of total- drag cae ffi cient 
wi t h mass flow a t zero a n g 'le of attack for three Mach numbers . 

~ I 

. J 



NACA RM E5OJ26 51 

0 Total drag (force model) 
0 Pressure drag 
<> Friction drag p lus pressure drag 
A Additive drag plus friction drag 

plus pressure d rag 
d Theoretical pressure drag 

(Cp = -2vJl;/UO) 

.4 

0 .3 
0 

~ 
'\ 

\ 
~ ~ 
>:: 
<ll 
·d 
c.> 

orl .2 c:,..; 
G-; 

<ll 
0 
c.> 

, 
r'\. 

\ "-
bO 
a1 

Cl .1 

Additive drag ~ :@ 

A 

.--< ~ ~ 
..--<:r.~ 

~ 
~-~ --L---Fric tion d rag--, 

0-
~ 
~ 

------
o 

Q" 

~ 
-.1 2 4 6 .8 1.0 1.2 

Mass-flow ratio, m~mO 

(b) Free-stream Mach number, 1.79 . 

Figure 15. - Continued. Variation of components of total-drag coeffi­
cient with mass flow at zero angle of attack for three Mach numbers. 



52 NACA RM E50J26 

0 Tot al drag (for c e model) 
0 Pres sure drag 
<> Friction drag p lus pressure drag 
6. Addit i ve dTag plus friction drag 

cf 
p l u s pressure drag 

Theor e t ica l pressure d r ag 
( Cp = - 2vx / UO) 

5 

~ 
"-
\ 

\ 
. 4 

\ 

f\ 
\ 

r\ 

\ 
~ 

Additiv e dr ag ~ 0 

~~ 
~ A> 

--<>~ 

o 

L-o- P 

~ l---.od ~ 
0---Fr i ctton dr~ 

--0-..-
0-~ 

~ 
I 

- .] <") . .... . 4 1.2 . 6 . 8 1. 0 
Mass - fl ow ra t io , m3/mO 

(c) Free -s t r eam Ma ch number, 1.99 . 

Figu re 150 - Conc1 udedo Varj a tion of components o f tota l-drag c o ef f i ­
cien t with ma ss flow a t z ero ang l e of at t a c k fo r t h r e e Ma c h numbe rso 



----- --- -----

o 
u 

-l-l 
~ 
Q) 

I . 50 

I . 40 

I ";j .30 
oM 
'H 
'H 
Q) 

o 
o 

bO 
~ .20 
'0 
I 

r-i 
n:I 

-l-l 
o 

E-< 

. 10 

o 3 

~ 

"" \ f\. 

.~ ~ \. 
\ ~ '" t'... I~ \ ~ 

~ ~ .... 

~i Free-stream 
1.59 Mach numb er 

. 4 . 5 _ h .7 . A 

Ang le of 
a ttack 

( d eg) 
0 0 

~ 0 3 

\ <> 6 
, 6. 10 , - - - Shock 

0.\ osc illation 

\ c0 "\ 
\. "-

~ ~ 
\ 

~ :1.... ......... 

" 
~ 
~Q 

~ 

~ \ ~ ~ 
~ ~ ~ ~ ~ 6. 

~ ~ ~ ~ 1. 79 
b 

1. 99 

~ 8 ~ 

~ 
I 

. Q 

. 5 .6 . 7 . 8 .9 1 . 0 
. 4 . 5 . 6 

Mass - f low ratio, m~mo 
. 7 . 8 . 9 1. 0 

Figure 16. - Variation of t o t a l -drag coefficient with mass flo w at four angles of a ttack f or 
t hree Ma ch n umbers. 

------- --- --- ---

~ o 
;J> 

~ 
t,<j 
(J1 

8 
N 
(J) 

(J1 
().l 



.7 Ang e of 
attack 
(deg) 

0 3 
<> 6 

~~ A 1 ) 
Free-stream 

~ H ~ .... 
Mach number 1.59 1. 79 1.99 ~ ./ /. 

.6 

.5 

~ ~ Ll8 IY ~ 
/ t:r I 

I 

D 

..:l 
0 

-~ .4 
Q 
ClJ 

..-t 
0 

I 
I 

..-t 
"-< 

I 

"-< 
<l> 
0 
0 . 3 
~ 

"-< 
..-t 

A ~ A A 

A V V V-
,....... ~ v 

if ~ 
P v ~~ <Y 0 

M 
I 

M 
01 
Q 
;.. .2 
ClJ 
~ 
K 

P<l 0 I 
~ 

....[ 

U- f.I ----'fJ 0- 0 IT U LJ 
~"1:: 

I 

.1 

~ 
o 

. 3 .5 .7 .9 .4 .6 . 8 1.0 .4 . 6 . 8 1.0 
Mass - f low ratio, m3/mo 

Figure 17 . - Variation of exter nal - lift coefficient with mass flow at three angles of attack for three Mach numbers. 

(Jl 
>I>-

~ 
~ 
~ 
t>=J 
(Jl 

8 
N 
OJ 



1-

rJ . .., 
I::: 
(\J 

..... 
0 ..... 
~ 
~ 
<I> 
0 
0 .., 
I::: 
(\J 

e 
~ 
I 
til 
I::: ..... 
.£! 
0 .., 

..... 
p., 

Angl e o f 
atta ck 
( deg) 

0 3 
0 6 

.5 A -.lQ.. 

Free-stream 
1.59 1. 79 1.99 Mach number 

.4 .M. 

" - , ~ 1L...l -

.3 

.2 
<> t'\......(': ~ I) 0 ~ ~ ,.L') ~ A 

v v 

.1 
...... t01--l ~ .I ...Q....,.. 0 n ...... -- ~ ~ ,.., 

u ~ 

~ 
J o 

.3 .5 .7 .9 .4 .6 .8 1.0 
Mas s-flow ratio, m~mO 

.4 .6 .8 1.0 1.2 

Figure 18. - Vari at i on of ext e r nal p i t ching - moment c oefficient ab out bas e of mode l with mass flow a t t h ree angl es of 
a t tack for t h r ee Mach number s . 

~ 
:x> 

~ 
t:>:.J 
()1 

8 
C\) 
(j) 

()1 
()1 



7. 1\ uh 

6. 0 
<lJ Free-stream 
III 
ol - Mach number 1.59 1. 79 1.99 
.0 

"-< 
0 

~ 5 . ol 
<lJ 
~ 
<IS 

A. ~i 
~ 

q 
~ 

u l:J ;:.4 lq 0 la ~ I ~ n. AA ~ J'\. 
"\...l" --J\. U" -f--

-V A 
'" J.. r" 
<lJ ..., 
<lJ 4 . E 0 
ol ..... 
'0 

~ 

~ 
0 ..... ..., 

3. rd 0 
0 
0 
rl 

Angle of 
attack 

<lJ 
J.. 
~ 
III 

(deg ) 
0 3 

III 2 . <lJ 0 0 6 
J.. 
P-

A 10 

.... 
0 

J.. 
<lJ ..., 
~ 

1. 0 
<lJ 
U 

~ 
-_._--

0 .2 .4 . 6 .8 1.0 
0 . 2 .4 . 6 .8 1.0 

0 .2 .4 .6 .8 1.0 
Mass-flow ratio, m~mO 

Figure 19. - Variation of c enter of pressure location with mass flow at three angles of attack for three Mach nUmbers. 

L 

(J1 
Q') 

~ 
~ 
trJ 
(J1 

8 
N 
m 



NACA RM E50J26 

p .20 
0 Free-stream 
<J Mach number 

)~ 1.59 
I---

~ 0 

'" 0 1.79 
1-. 

0 1.99 'tl -.10 / .... - - Theoretical 
0 ./ / .., 
c 

~ ~- .... 
., 

-~ 
E ., 
1-. 
0 
C 0 4 8 12 H 

Angle of attack , a., deg 

(a) Increment of drag • 

• 7 

<) 
.6 

p 
/ 

.5 

1;) 

III .5 

...:l 
0 

~ .., .4 c 
«) 

orl 
0 

orl 

'"' .... 
«) 

0 
.:3 0 .., 

'"' orl 
...:l 

.2 

V/// 
.4 / 

/; / ::e /JFI 
0 

/ , 

1/// 
.., 

V s:: ., 
orl 
0 

.:3 
/ 

..-i 

I J .... .... 
/ 

., 
0 

II / 
0 

)( .., 
s:: 
<D .2 ~ 7 ;;; 

~/ ) 0 

/ ~ 
~ 

11/ l/ ~ 

# .r:: 
0 .., 

.1 ..-i 1/1 J Vi 
p.. 

j, 

.1 

~/ V ~I 
o 4 8 12 o 4 8 12 

Angl e of attack, a. , deg Angle of attack, a., deg 
(b) L1ft. (c) Pitching moment. 

Figure 20. - Variation of external drag increment, lift and pitching-moment coeffi­
cients with angle of attack at critical mass flow for three Mach numbers. 

57 



58 NACA RM E50J 26 

Q. 
o 

.7 

. 6 

. 5 

~\ 
. 4 

. 3 

~ 
~ ~ h 
~ ~ ~ 

'tvv-
p-~ 

. 2 

. 1 

o 

- . 1 

.1 

~ 0 

~ 
~B61:R 

~ ~ . 1 ~ t-v rt l~ . 2 
~ 

. 3 

,/" 

0 
0 

<> 
t;, 

-u.-
1- .... 

.A ~ /\ A. ~ ~ 
~ t--, 

V""-( IV - ---- r-

o 
( a ) Bottom s ur f a c e , e = 0 . 

r-
? 1- • v 

v\:; 

v 

f.'> ,., 

Angle of 
atta ck 
(deg) 

0 
:3 
6 

10 

J\ 
~ -="> 
....., 

~ ~ 
Il.. 

~ 

~ ~ 

I ·~ 

o 1.0 2 . 0 3 . 0 4 . 0 5 .0 6 . 0 

Distanc e d own stream of cowl lip , x/d 

( b ) Top surfa ce# e = 180° . 

Fi gure 21 . - Long i tud i na l varia tion of extern a l-pressu r e coe f fi c i e nts 

for four a ng l es of a tta c k. Mas s - f l ow ra tio, 0 .750 ; Ma ch nu m-

b e r, 1. 79 . 

( 

I 

I 

I 
I 
I 
j 

! 
J 

J 

I 

J 

- ! 

- I 
I 

I 
I 
I 



NACA RM E50J26 59 

Mass-flow Angle of 
ratio attack 
m:3/mo (deg) 

0 0.915 0 
0 .914 :3 
<> .911 6 
A .867 10 
..:l .826 10 

1. 6 

1.4 . 
I:: 
..-i 

~ 
1.2 

p., 

~ 

Q) 1.0 
0 
cd ..... 
~ 
;j . 8 
0') 

a 
0 
~ . 6 ..... 
Q) 

0 
I:: .4 
cd 

.;.J 
0') 

-rl 
A . 2 

~ ~ 
~ ~ 0 
I: I 

jJ I 
I <'Ii • c 

~ 
!/I 
~( 

I 

j ~ / 40 
j I I I 

/ ~ P~~ 
--;t. r 

./ p 

/ 
V / ~ rl'/ 

lP/ ~ 4 
n ;< A J j 

T 

I~ 1/-/ .7 V~ ~ 1-

~ <>- b::''' a .b--" ~ 
o 

.4 . 5 . 6 .7 .8 .9 .3 .4 . 5 . 6 .7 
Rati o of boundary - l ay e r t ota l pre s sur e t o 

f r e e-stream t ota l pre ssu re , PL/Po 

. 8 

(a) Bot t om surface , e : 0 0 • (b) Top surface , e % 1800
• 

. 9 

Figure 22. - Variation of total pres sure in boundary layer over upper 
a nd lower sur f aces of model at station 51 for f our angles of attack. 
Mach number. 1.79. 



60 NACA RM E50J26 

1.0 

0 
p... 

'-..... 
t<) 

. 9 " " p... 

t 
<Il 
:> 
0 
0 
<Il 
~ 

<Il 
~ ::s 
(/) 

VJ 
<Il 
~ 
p, 
I 
rl 
ro 
.p 
0 

E-< 

t<) 
::.E .. 
H 
<Il 

'§ 
::s 
s::: 

.s::: 
0 
til 
:;:: 

H 
<Il 

'§ 
til 

.s::: 
0 
I 

s::: 
0 

....-I 

.p 
Ul 
::s 
'§ 
0 
0 

"V'U-- > 

~ 
n 

"'I..J > 

. 8 
"'- ~ 

"'- V' 
v 

> 
V 

<> 

. 7 <> 

Mach 
numbe r 

. 6 0 1. 59 
0 1.79 
0 1. 99 

. 32 

<> 

9 
<> , <> 

) y> 
/ ~ 

. 24 

~ ~ 
V 

A ~ V 
.16 

ka p 

~ 
V 

~ 

. 08 

/ 
~ 

~ 
o . 2 . 4 . 6 . 8 1. 0 

Ma s s - f l ow r a ti o , m3/mO 

Fi gure 2 3 . - Varia t ion of t o t a l - pressur e r e c ov e r y and combustion-­
ch amber Mach n umb er with mass flow a t zero angle o f attac k for 
thre e Ma ch number s . 

~ I 

I 

I 
I 
I 

I 

I 

I 

~ 

. I 
I 



I 
1 -

NACA RM E5OJ26 

0 
p.. 

.......... 
p.. 
<J 

~ 

0 
-rl 
+' 

~ 
til 
til 
0 
r-i 

I 
QJ 

~ 
to 
til 
Q) 

H 

if 
r-i 
ro 
+' 
0 

E-< 

020 

.10 

0 

. 20 

.10 

0 

030 

.20 

. 10 

o 
. 2 

-
'" 

no 

A 
"V 

Q. 
'-' 

A. 

2 3 

'E----5 I 1 

Free-stream 
Mach 

number ;:> 
1.59 Total pressure 

~ I"> losses 
...... 

~P 
0 t.PO_/PO ~ 

-<:r 0 t. PO_/PO 

0 t.P2_/PO 

10 7 9 

~ ~ --a-t--- ~ 

.D-~ ~ ~ ~ 

1.99 

~ - "---0 0 

~ 
0 ~ 

[:if 
~ -

.4 . 6 .8 1.0 

Mass-fl ow ra tio , ~/mo 

Figure 24 . - Components of total- pressure loss at zero angle of attack f or range 
of mass flows at three Mach numbers. 

61 



62 

1. 0 

-

. 8 

0 
n. 
'-... 

C\l 
n. 1. 0 
~ 

0 
oM 
.j..> 

t1! 
H 

Q) 

H . 8 ;:J 
--v-

CIl 
CIl 
Q) 

H 
0. , 
rl 
cO 

.j..> 

0 
E-< 

1.0 

. 8 -
-

NACA RM E5QJ26 

------ -- ~ 
I>U"\.-b 

l.:::1c.- -'" 

Expe rimental 
- -- Normal sh ock 
----- Shock loca tion dete rmi ned 

by me t hod 

(a ) Free - s tream Ma ch numbe r, 1. 59 . 

~ 
:i) ---:...:::::0- r:---

I-- -
1--- ...0-

-

-

(b) Free - stream Mach number , 1 . 79 . 

1------ - I-- - t:=--o-.-rr-
1--0-I----

- - ~ -

. 4 . 6 . 8 
Ma ss - f low rat i o , m3/mO 

~~ 

~ 

1.0 

(c) Free -stream lilach number I 1. 99 . 

of re f erence 6 

~ 

Fi gur e 25 . - Compar i son of exper i menta l inle t losses wi th theory 
a t zero a ng l e of a t t ack for range of mass f l ows at thr ee Mach 
numbe r s . 



NACA RM E50J26 

1. 0 

8 

1.0 

. 8 

. 6 

.4 

~ 
OJ 
~ . 2 
on 
'H 
'H 
Q) 
o 
() 

U) 

m 
o 
H o 

. 2 

Vo f\ ~ 

'u O[ r-o-<1 ;---¢. 
) ~ ... 

Free-stream 
Mach number 

0 1.59 
0 1. 79 
<> 1. 99 

r. 

-I--
0 

eyo-... 

0-
1:!:J.o. 

r-~ v~ '" 
< 

} 
~ ~ 

-u 
V Lq- -or 

~ 
---' >--0-

v- 0 

~ 
I 

.4 . 6 . 6 1.0 
Mass-flow ratio, ~/mO 

Figure 26. - Subsonic diffuser characteristics at ~ero angle of attack for range 
of mass flows at three Mach numbers . 

63 



64 NACA EM E5OJ26 

.4 

~ ~ ~ l-A 7' ~ 
II b-< ~ if ."0 ~ [;f f\ 

J V "- I, ~ ~ lA- ~~ 1'0 tH 
'I f ~ ,JY \ 
l "' 

11 \) 

I '~ 

.3 

. 2 

II , . 1 

o ! : 
(a) Mass - flow ratio, 0 . 915 . 

.4 ~ 

v: ~ ;k-~ 
j;. V ~ .~ ~ tY' N 0. 

lff ~ I'q h V ~ . 

~ V ~\ ,V , 
~ 

I~/ \ \ l' \\ . 2 

I I r~ ~~ 
I II , Il \~ 

. 1 

I 
r I o 

(b) Mass - flow ratio , 0 . 903. 

~ 
. 3 

..r t=H. 

~ ~ k ~ k ~ .4 ~ 

~ 
V 

~\ 1,,1jJ / ~ / "'" 
. 2 

~ P Ill+-I--Sting - f---i ''£ ~ F\ / 
IV V 1/ "' ~\ 

. 1 

//' '1 V o 
1.0 . 8 . 6 . 4 0 .4 . 6 . 8 1.0 

Radius ratio, r/r3 

(c ) Mas s-flow ratio, 0 . 544. 

Figur e 27 . - Variation of Mach number d istribution at entrance t o combustion chamb er for sever al 
mass flows at zero angle of attack. Mach number, 1.79. 

j 

- I 

- I 

I 

I 

I 
I 

I 

J 

I 

I 

I 
- I 

I 

I 

I 



t 

I -

NACA RM E5OJ26 

1. 0 

9 

8 

.7 

. 28 

-:l' . 24 

~ 
Q) 

1 . 20 

.<:: 
() 

~ . 16 

~ 
Q) 

~ . 12 
11 
() 
I 

§ . 08 .... 
,p 
If) 

~ 

'S . 04 
o 
o 

o 
'/ 

,/ 

Angle of 
attack 

(deg) 
0 0 
0 3 
0 6 
6- 10 

A. 

L%' "1..J ~' ~ 

~ t 
~ 

~ 

~ 

~ 
~ ~~ 

.lid ~ 

/ 
w 

/ 
~ 

~ 
VUV' 

/ 
V 

~ 
. 2 .4 . 6 . 8 1.0 

Mass-flow ratio, m3/ mo 
(a) Free-stream Mach number 1 . 59 . 

,.) 

Figure 28 . - Variation of total-pressure recovery and combustion-chamber Mach 
number with mass flow at four angles of attack for three Mach numbers. 

65 



66 NACA RM E5OJ26 

Angle of 
attack 

(deg ) 
0 0 

0 
p., 
'-.. 

to 
p., 

0 3 
<> 6 
6 10 .. 

>. . 9 ,.. 
Q) 

> 
0 
0 
Q) ...... -liir ,.. 
Q) 

8 
CD .8 CD 

-J'\ v ~ 
~ , 

:> a 
Q) ,.. 
P-
I 

rl 

~ r--
0 

E-< 

.7 

. 28 

to . 24 ;::,: .. ,.. 
CI) 

§ . 20 
~ 

..<:: 
0 . 16 
~ 
s... 
Q) 

~ . 12 
..<:: 
0 
I 
~ . 08 0 .,..., 

+' 
CD 
;:l 

il . 04 
0 

0 

~ 
~yr 

.cY' 
/ 

V 
./' 

~ 
V 

/ 
L/' 

V 
/ ~ 

0 . 2 . 4 . 6 . 8 1.0 
Mass-flow ratio, ~/mo 

(b ) Free-stream Mach numbes 1.79. 

Figure 28 . - Continued. Variation of total-pressure recovery and combust ion­
chamber Mach number with mass flow at four angles of attack for t hree Mach 
numbers. 

_ J 

I 
I 
I 
I 

- I 
I 

I 
j 

. I 



NACA RM E5QJ26 

Angle of: 
atta ck 

(deg ) 
0 0 
D 3 
0 6 
6- 10 

Shock ---
osci llation 

0 

~ 
t<"l 

P< . 8 
;: 
1-0 
III 
> 

~dP'a .Mo. '" ~ 

~ 
-('0 

/' 
-~ """)l 

~..-
0 
0 
III <>-

.... 
~- p .... t:,,-

1-0 < 
II) 

. 7 
~ 
!Xl 

~ 
!Xl 
III 
1-0 
Po 
I 

rl 
.$ 
0 ·6 E-t 

. 28 
t' ~ ~ 

:z.t<"l . 24 
~ 

H 
III 

~ 
. 20 

.c 
() . 16 
~ 
H 
III 

j . 12 

() 

• ~ . 08 0 ...... .., 
!Xl 
;l 

-a . 04 
0 

0 

I) 

~ 
~~p 

~ 
~ 

......::: 

~ 
~ 

~ V 
/ 

~ 

/ 

/' 
./' 

~ 
0 . 2 .4 . 5 . 8 1. 0 

Mass- f low ratiO, ~/mO 

(c ) Free-stream Mach number) 1 . 99 . 

Figure 28. - Concludb~ . Variation of: total - pressure r ecovery a nd combust i on­
chamber Mach number with mass flow at four angl es of a ttack f:or t hree Mach 
numbers. 

67 



I 

I 
. I 

I 
- I 

I 



11 

~-- - -- ~- ------~-----------

NACA RM E5OJ26 

Angle of attack 3° 
Mass-flow ratio 0.740 

Angle of attack 3° 
Mass-flo,., ratio 0.869 

Angle of attack 3° 
Mass-flow ratio 0.861 

6° 
0.754 

(a) Free- stream Mach number, 1.59 

6° 
0.869 

(b) Free- str eam Mach number, 1 . 79 

6° 
0.733 

(c) Free-stream Mach number, 1.99. 

10° 
0.7.29 

10° 
0.826 

10° 
0.708 

69 

~ 
C o 26040 

Figure 29 . - Typical schlieren photographs at angles of attack for three Mach numbers . 

1 



I 

I 
I 
I 

• I 
I 

- I 
I 
j 
I 

_______ _ _____ ~ _______ ~_ J 



I 

12 

I 
I -

NACA RM E50J26 

.20 

.10 

0 .--
0 

P.. 

" P.. 
<J 

.. 
0 

orl 
.j..l 

cd 
H 

0) .20 
0) ~ 

0 
rl 

I .10 Q) 

H 
;::s 
C/l 
O'l 0 Q) 

H 
P.. 
I 

rl 
cd 

.j..l 

0 
8 

.30 

.20 ---

.10 

0 
.2 

o 2 

'<t±--, 
H

2
_

3 
pO 

1\ b 
A ~--&' 

..... -

llP
O

_
2 

Po 
~ 

~ 
~ ..... 

---0.. 

llPO_
3 

PQ f::,. 

A.A .J~ ~- -- v rog ~ 

.4 .6 .8 
Mass-flow ratio, m3/ mo 

(.1 

~ 

3 

Angle of 
attack 

a 
(deg) 

0 0 
0 3 
<> 6 
f::,. 10 

~ 
1.0 

Figure 30. - Variation of inlet and subsonic diffuser losses with 
mass flow at four angles of attack. Mach number, 1.79. 
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Figure 31. - Longitudinal variation of internal pressure coefficients at constant ma s s flow for f our 
angles of attack. Mach number, 1.79; mass flow, 0 .784 . 
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Fig ure 32. - Varlat l~n of total - pressure d istr ibut ion a t entrance to combustion chamber f or cons tant 
mass flow at four angles Qf a t t a ck . Kach number, 1.79; ma s s - flow ratio, 0.869. 

MACA - Langley 

73 


