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NATIONAL ADVISORY C O M M I ~  FOR AERONAUTICS 

msmm m10mm 

f o r  the 

U. S. Air Force 

FLTGHT lMVESTIGATION TO DETEBlEl3E THE WECT OF JET 

EXHAUST ON DRAG, TRIM CHARACmISTICS, PJlJD 

AFTEXBODY PRESSUREX OF A 0,125-SCU 

ROCKET MODEL OF THE MCDONNELL 

F-1OU AlRl?w 

By Thomas L. Kennedy 

A f l i g h t  investigation has been conducted t o  deternine the e f fec t  
of j e t  exhaust on the drag, trlm characteristics,  and afterbody pressures 
of a 0.125-scale rocket model of the ElcDonnell F-1O1A airplane, Power- 
off data were obtained over a Mach number range of 1,04 t o  l,9 and 
power-on data were obtained a t  a Mach number of about l e 5 ,  The data 
indicated tha t  with power-on the change i n  external drag coefficient w a s  
within the data accuracy and there w a s  a decrease i n  trim angle of attack 
of 1.27' with a corresponding decrease of 0,07 i n  l i f t  coefficient,  
Correspondingly, pressure coefficients on the side and bottom of the 
fuselage indicated a posit ive increment near the j e t  ex i t ,  As the dis- 
tance downstream of the j e t  e x i t  increased, the increment on the bottom 
of the fuselage increased, whereas the incrementas on the side decreased 
t o  a negative peak, 

INTRODUCTION 

A t  the request of the U, S, A i r  Force, a serfes of f l i g h t  t e s t s  
of 0,125-seale models of the McDonnell F-lO1.A airplane have been made 
by the P i lo t less  Aircraft  Research Division of the Langley Aeronautical 
Laboratory. The purpose of the present investigation was t o  determine 
the e f fec t  of the engine j e t  exhaust on the drag and trim characteris- 
t i c s  of the configuration, 



The McDonnell F-1OLA i s  a high-speed long-range f ighter  boniber pow- 
ered by two Pra t t  & Whitney J37 turbojet e ~ g i n e s ,  The engine ex i t s  
are below and well forward of the all-movale horizontal stzibilizer and 

secc 
e 

eeee 
t a i l ,  During a portion of the present f l ight ,  two solid-propellant 

e a 
rocket motors were used t o  sfmulate the  j e t  exhaust @htuPacteristics of 

e e m  
B ee the turbojet engines. Investigations of other configurations using the 

rocket-rnotor-simulator technique w e  presented i n  references 1 asld 2, 
Power-on drag and trim character is t ics  were obtained a t  a Mach number of 
about 1.5 and power-off data were obtained over the  Mach number range 
of 1,04 t o  1.9, S ta t i c  longitudinal s t a b i l i t y  data were obtained with 
power on at a Mach number of about 1,5 and power-off data were obtained 
a t  Mach numbers of about l , 5  and l e g ,  Results of a f l igh t  t e s t  t o  deter- 
mine the longitudinal s t a b i l i t y  of a model with open in le t s  are presented 
i n  reference 3,  

4 j e t  ex i t  area, sq in, 

- 
c mean aerodynmic chord, f t  

C~ 
base drag coefficient 

L l i f t  coefficient 

C ~ E  
external drag coefficient 

C 
La 

l i f t - c w e  slope 

pressure coefficient, 
(pl - $44 

9 

F thrust,  l b  

M Mach number 

% ex i t  Mach number 

P free-stream s t a t i c  pressure, lb/sq in. abs 

pe j e t  ex i t  s t a t i c  pressure, lb/sq .in. abs 

p1 loca l  s t a t i c  pressure, lb/sq in.  abs 



q free-stream d y n a i c  pressure, lb/sq f t  

R Reynolds number 

S wing reference area, sq ft 

T free-stream s t a t i c  temperature, OR 

t t h e ,  sec 

a angle of attack of fuselage reference l i n e  (corrected t o  
center of gravity) 

ye specif ic  heat r a t i o  a t  j e t  exi t ,  a/ c~ 

&P incremental change i n  pressure coefficient due t o  power-on, 
C - C 
Ppower-on Ppower-off 

MODEL DESCRIPTION 

Airframe 

The general configuration of the model tes ted  i s  sh0x.m by the  three- 
view drawing presented i n  figure 1, Photographs of the model are shown 
i n  figure 2 ,  Presented i n  tab le  I are the physfcal character is t ics  of 
the model. 

The model was constructed of s t e e l  and aluminum plates  with p l a s t i c  
hatches and wooden fair ings forming the contoured body l ines ,  The actual 
airplane has wing root i n l e t s  which were fa i red  over i n  t h i s  investigation 
t o  f a c i l i t a t e  ins ta l la t ion  of the rocket-motor simulator i n  the engine 
ducts. Two pulse rockets were ins ta l led  forward of the canopy t o  disturb 
the model i n  pitch. The model was otherwise s h i l a r  t o  the model tes ted  
i n  reference 3. 

Turbo j e t  Simulator 

Simulation of j e t  exhaust was accomplished by use of two solid- 
propellant rocket motors designed according t o  the method of reference 4, 
The simulator shown i n  figure 3 was ins ta l led  inside the engine ducts, 
The ducts terminated extermal t o  and under the  fuselage, The final. 
angle on the curved boat ta i l s  of the engine ducts was about 25', The 
simulator ins ta l la t ion  was designed t o  simulate the P ra t t  & Whitney 
557 engine exhaust character is t ics  a t  maximum rated power (sonic exi t ,  
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afterburner on) a t  a Mach nwriber: of 1.5 and an a l t i tude  of 35,000 f e e t  
fo r  a t e s t  Mach number of l , 5  and an a l t i tude  of 12,000 f e e t ,  

1888B 
e 

@erne The simulator f l igh t - tes t  performance data  corrected t o  an a l t i tude  
a* 18 

a o e  
of 35,000 f e e t  and f u l l  scale by the method of reference 4 are presented 

e ~~ i n  tab le  I1 with the J57 design figures f o r  comparison, 

Continuous-wave Doppler radar was used t o  measure the velocity of 
the model, and an NACA aodified SCR 584 tracking radar w a s  used t o  obtain 
the f l igh t  path, Atmospheric data  were obtained from a rawlnsonde 
released just  pr ior  t o  launching, 

An NACA 10-channel telemeter transmitted continuous signals of free- 
s t r e w  p i t o t  stagnation pressure, simulator chamber pressure, angle-of- 
a t tack cone base pressure, longitudinal acceleration, normal acceleration, 
angle of attack, and one se t  of aaxtifolded model base pressures. Three 
channels were switched and these channels transmitted intermittent meas- 
urements of nine absolute s t a t i c  pressures ( three measurements per channel) 
a t  various locations: seven on the afterbody, one on the horizontal s ta-  
b i l i ze r ,  and one manifold base pressure. A sketch showing the o r i f i ce  
locations i s  presented i n  figure 4, 

TESTS 

Sfmulator Ground Tests 

Three s t a t i c  f i r ings  of the  sustainer motor were made,-end thrust ,  
chmber pressure, and ex i t  s t a t i c  pressure were neasured, These t e s t s  
were used t o  show tha t  proper s b u l a t i o n  would be achieved; they also 
served t o  cal ibrate  the variation of ex i t - s ta t ic  pressure with chaniber 
pressure, This calibration enabled calculation of thrust  i n  f l i g h t ,  

Flight Test 

Flight t e s t  of the node1 was conducted a t  the P i lo t less  Aircraft  
Research Station a t  Wallops Island, Va, A photograph of the ~ o d e l -  
booster conbination on the  launcher is  shown i n  figure 5, 
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Test conditions f o r  the f l i g h t  are shown i n  figures 6, 7, and 8, 
The f l igh t  covered a Mach nuniber range of 1,04 t o  leg with a corre- 

moem 6 6 sponding Reynolds number range of 5 X 10 t o  16 X 10 based on the  mean 
?a 

*@?a@ aerodynmic chord, Power-on data were obtained a t  a Mach nuniber of 
e B 

e e  
o e(D 

about 1,5, The r a t i o  of j e t  s t a t i c  pressure t o  free-stream s t a t i c  pres- 
sure varied from 3-5 t o  4-0 during power-on t e s t s  as shown i n  f igure 8, 

REDUCTION OF DATA 

A l l  coefficients, with the exception of pressure coefficients, are 
based on the theoret ical  wing area of 5.75 square fee t  and shown by the 
dashed l ines  i n  figure 1, Velocity measured from CW Doppler radar agreed 
with tha t  calculated from the measured p i to t  stagnation pressure except 
f o r  a period of about 1 second a t  simulator burnout, Radar appeared 
t o  have momentarily l o s t  the model a t  t h i s  time and consequently the  
value obtained from the measured p i to t  stagnation pressure was used, 

Calibration of the variation of ex i t - s ta t ic  pressure with chamber 
pressure i n  s t a t i c  t e s t s  enabled calculation of the thrust  i n  f l i g h t  by 
use of the following equation: 

Co~parison of the vacuum impulse ( the f i r s t  t e r n  of the above equa- 
t i o n  integrated over the  burning time) i n  the s t a t i c  t e s t s  t o  t h a t  i n  
f l i g h t  indicated a t o t a l  Frrpulse of approximitely 10 percent more i n  
f l i g h t ,  The inpulse variation i n  three s t a t i c  t e s t s  was l e s s  than 3 per- 
cent, thus an a d j u s t ~ e n t  of the f l i g h t  chamber pressure data was indicated, 
The ~ e a s u r e d  chamber pressure w a s  proportionally adjusted and the  resul t ing 
thrus t  used i n  conjunction with the accelerometer measurements t o  determfne 
the power-on drag coefficient,  The power-on l i f t  coefficients were also 
corrected t o  a zero thrus t  condition. 

Drag and l i f t  coefficients were obtained from the measured longi-- 
tudinal and nomal accelerations, corrected t o  the center of gravity, 
f o r  the complete ttlach rider range of the t e s t ,  The measured base pres- 
sures were used t o  correct the drag coefficients t o  zero base drag, 

Some longitudinal s t a b i l i t y  data were obtained a t  several points 
during the f l igh t .  The model was disturbez i n  pi tch by two pulse rockets 
just  pr ior  t o  sustainer ignition and burnout, A l l  longitudinal s t a b i l i t y  
data  were reduced by the rsethod presented i n  reference 5, 
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RESULTS AND DISCUSSION 

Trim 
e B 1 m l b  

6P 
eees The trim conditions fo r  the f l i g h t  are shown i n  figure 9, The meas- 

e * e e 2  ured t r im angle of attack with respect zo the fuselage reference l i n e  i s  
0 ee presented f o r  both the power-on and power-off portions of the f l i g h t ,  

The values of power-on t r im- l i f t  coefficient were obtained by correcting 
the ~ e a s u r e d - l i f t  coefficients fo r  the  thrust  corzponent along the l i f t  
axis. Power-on produced a decrease i n  t r b  angle of attack of approxi- 
rcately 1,1° and a t r im- l i f t  coefficient decrease of about 0,06 at a Mach 
nurher of about 1.5. With the thrus t  axis through the center of gravity 
the  ~ o d e l  change i n  t r im with power-on would have been s l ight ly  greater, 
The model thrust  axis was below the center of gravity producing a pitch- 
up norent, thus al leviat ing t o  some extent the pftch-down ef fec t  induced 
by the j e t  exhaust, The decrease i n  t r im angle of attack corrected t o  
thrus t  through the center of gravity was approxhately l.2T0 with a 
decrease i n  t r im- l i f t  coefficient of approxhately 0,072, During power- 
on, burning of the propellant caused a gradual s h i f t  f n  the center-of- 
gravity loca t  ion, The power-of f data preceding simulator f i r ing  (higher - 
Xach nmbers) are  fo r  a center-of-gravity location of 2182 percent c, 
and the power-off data fo r  the r e s t  of the f l igh t  are fo r  a center-of- 
gravity location of I-7"8 percent F ,  The open i n l e t  model of reference 3 
indicates a t r im a t  approximately the same Mach number tha t  would corre- 
spond t o  the power-on trim for  t h i s  model. Since both models had similar 
s t ab i l i ze r  set t ings and center-of-gravity locations, it was thought t h a t  
the  difference was caused by e i ther  the i n l e t  fa i r ing  on t h i s  model or 
the  cold j e t  issuing fromthe ex i t s  of the reference model, 

The power-off external t r h - d r a g  coeff icf ent ( t o t a l  drag l e s s  base 
drag) and the base-drag coefficient are shown as a function of Mach nm- 
ber  i n  figure 10, The drag data  f o r  t h i s  fa i red  in l e t  model cannot be 
d i rec t ly  compared t o  the drag data of the ducted model of reference 3 ,  

The variation of power-on drag coefficient with t h e  fo r  a power-on 
l i f t  coefficient of O , 1 1  i s  shown i n  figure 11, The power-off drag 
coefficient f o r  CL = O , 1 1  shown f o r  comparison was obtained from several 
drag polars just  previous t o  simulator f i r ing ,  The power-off data  are 
corrected t o  zero base drag and during power-on the base-drag coefficient 
based on the wing area w a s  negligible, The data indicate tha t  the power- 
on drag coefficient i s  equal t o  or as much as 10 percent l e s s  than the 
power-off drag coefficient.  This variation i s  believed t o  be due t o  
inaccuracies i n  the detemination of thrus t ,  The average power-on drag 
i s  l e s s  than power-off, but the increment is  within the accuracy of the 
data, 
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The drag comparison presented herein i s  not the difference i n  the 
airplane drag power off and power on, but shows the e f fec t  of the j e t  
exhaust on the external. drag, The power-off to;tal.-drag coefficient 
would be greater  by the base-drag coefficient and also would involve a 

@(Be@ 
L% 

meme 
change i n  i n l e t  drag from a low i n l e t  drag a t  ~ a x l m m  mass flow t o  a 

B.e 0 
high i n l e t  drag a t  zero mass flow, 

* e  
0 ee 

Pressure Coefficients 

Figure 12 presents the jet-off pressure coefficients fo r  the various 
o r i f i ce  locations and figure 4 indicates the location of these or i f ices .  
The discontinuity and temporary increase i n  several of the  coefficients 
a t  a Mach number of about l , 5  i s  believed t o  have been caused by inter-  
mittent burning of propellant remnants, Orifice number 8 (horizontal 
s t ab i l i ze r )  i s  oxitted a t  high Mf-h numbers due t o  the f ac t  t ha t  t h i s  
pressure varied with angle of attack and since it was measured inter-  
mittently it was impossible t o  get a c o q l e t e  time history,  None of the 
other pressures appeared t o  be influenced by changes i n  angle of attack 
encountered. 

Figure 13 shows the incremental change i n  pressure coefficient 
caused by the j e t  exhaust - C 

Ppower-on 
on portion of the f l i g h t ,  1.Ieasurements pr ior  t o  power-on were used f o r  

C~power-off 
In  figure 13(a)  a general increase i n  pressure along the 

bottom of the fuselage i s  indicated with the most forward o r i f i ce  showing 
l i t t l e  change and the rzost rearward or i f ice  showing the greatest  increase, 

Pressure coefficients on the side of the fuselage, figure 13(b),  
indicated tha t  power-on caused an increase near the j e t  gradually 
decreasing t o  a high negative change approximately two j e t  diameters t o  
the rear  of the j e t  ex i t .  The base annulus pressures were Increased 
considerably but the portion of the annulus inboard showed about 35 per- 
cent l e s s  increase than the outboard portion of the annulus ( f i g ,  13 (c ) ) .  
This e f fec t  i s  believed t o  be caused by the influence of the body t a i l -  
pipe juncture i n  the v ic in i ty  of the base, Power-on produced an approx- 
h a t e  change i n  pressure coefficient .A% = 0.11 fo r  or i f ice  number 8 
(horizontal s t ab i l i ze r )  but it i s  not possible t o  determine what the 
change would have been with no angle-of-attack change, The small range 
of the je t -exi t  s t a t i c  t o  free-stream. s t a t i c  pressure r a t i o  ( f i g ,  8) 
encountered i n  f l i gh t  precludes the determination of the e f fec t  of pres- 
sure r a t i o  on any of the data presented; however, it i s  noted tha t  sev- 
e r a l  of the increrrental changes follow the same trend as the pressure 
r a t i o  , 
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I n  figure 1 4  the lift-curve-slope variation with Mach nwnber is  com- 
pared with tha t  of reference 3 ,  Cornparison with reference 3 shows tha t  
there might have been some reduction i n  power-off C due t o  fa i r ing  42 
over the i n l e t s  but, i n  general, both power-off and power-on show good 
agreement with the previous t e s t s .  There appears t o  be a s l igh t  increase 
i n  l i f t -curve slope with power-on, 

The aerodynamic-center location was obtained a t  several isolated 
times during the f l igh t  from the period of the osc i l la t ion  and the l i f t -  
curve slope. These data  are plot ted i n  figure 15 with the data of ref-  
erence 3 f o r  corrparfson, The data i n  general. show good agreement with 
those of reference 3 but because of the technique used it i s  f e l t  t ha t  
the  e f fec t  of the j e t  exhaust on the center of pressure should not be 
interpreted from these data. 

CONCLUSIONS 

A f l i g h t  investigation has been made t o  determine the  e f fec t  of j e t  
exhaust a t  a Mach number of 1.5 on the drag and trim of a 0.125-scale 
rocket ~ o d e l  of the McDonnell F-1OlA airplane with the propulsive j e t  
operating, The following ef fec ts  were noted when a comparison was raade 
between power-on and power-off data: 

1, A decrease i n  external drag coefficient i s  indicated; however, 
the  average increment i s  within the accuracy of the data, 

2, The propulsive j e t  caused a decrease i n  trim angle of attack of 
approximately l,2T0 and a decrease i n  trim l i f t  coefficient of 0,07, 

3. The pressure coefficient fo r  the base annulus was increased, but 
the increase was s d l e r  on the portion of the annulus adjacent t o  the 
fuselage. 

4, Pressure coefficients on the side and bottom of the fuselage 
indicated a posit ive increment near the j e t  ex i t ,  As the distance down- 
stream of the j e t  ex i t  increased, the  increment on the bottom of the 
fuselage increased, whereas the increrrents on the side decreased t o  a 
negative peak. 



.', t i -  . %. 

. k 

.:. :.;. 
. . . . , . "  " Y  

NACA RM ~ ~ 5 6 ~ 0 3  

5. A s l ight  increase i n  the l i f t -curve slope of the  ~ o d e l  was indi- 
cated, Other e f fec ts  on s t ab i l i t y  are considered t o  be within the accu- 
racy of the data,  

Langley Aeronautical Laboratory, 
National Advisory Cornittee f o r  Aeronautics, 

Langley Field, Va, , January 24, 1956, 

f"Thomas L. Kennedy 
Aeronautical Research Scient is t  
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PHYSICAL CHARACTERISTICS OF TBE MODFL 
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Wing : 
Area (theoretical) .  sq ft . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Span. f t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Aspect r a t i o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mean aerodynamic chord. ft . . . . . . . . . . . . . . . . . . . . . . . . . .  
Taper r a t i o  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sweepback of leading edge. deg . . . . . . . . . . . . . . . . . . . . . . . .  
Sweepback of t r a i l i n g  edge. deg . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  Incidence angle (with respect t o  center l i n e  of model). deg 
DihedrdL angle. deg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Root thickness ( theoretical) .  percent chord . . . . . . . . . . . . . . . . . .  
Tip thickness. percent chord . . . . . . . . . . . . . . . . . . . . . . . . .  

Horizontal t a i l :  
Total  area. sq f t  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Span. f t  
Aspect r a t i o  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mean aerodynamic chord. f t  . . . . . . . . . . . . . . . . . . . .  
Taper r a t i o  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Sweepback of leading edge. deg . . . . . . . . . . . . . . . . . .  
Sweepback of t r a i l i n g  edge, deg . . . . . . . . . . . . . . . . . .  
Dihedral angle. deg . . . . . . . . . . . . . . . . . . . . . . . .  
Root a i r f o i l  section . . . . . . . . . . . . . . . . . . . . . . .  
Tip a i r f o i l  section . . . . . . . . . . . . . . . . . . . . . . . .  
Tai l  length (25 percent of wing mean a e r o d y n d c  chord 

t o  25 percent of t a i l  mean aerodynamic chord). f t  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  Incidence. deg 

. . . . . .  

. . * *  c . e  . . . . . .  . . . . . .  . . . . . .  . . . . . .  . . . . . .  
s * s e s *  

NACA 65~077 
NACA 65~006 

1.17 
1.97 
3.30 
0.62 
0 ~ 4 6  

39.80 
20 93 
10.0 

(modified) 
(modified) 

Fuselage : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Length. f t  8.38 
Width (maximum). f t  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.96 
Height (maximum). ft . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.88 
Maximum cross-sectional area. sq ft . . . . . . . . . . . . . . . . . . . . . .  0.66 
Base area (both engines). sq f t  . . . . . . . . . . . . . . . . . . . . . . . .  0. 169 
J e t  ex i t  area (both engines), sq f t  . . . . . . . . . . . . . . . . . . . . . .  0.125 

Vertical  t a i l :  
Area above fuselage. sq f t  . . . . .  
Span. f t  . . . . . . . . . . . . . .  
Mean aerodynamic chord ( theoretical) .  
Aspect r a t i o  ( theore t ica l )  . . . . .  
Sweepback angle a t  leading edge. deg 
Sweepback angle a t  t r a i l i n g  edge. deg 
Root a i r f o i l  section . . . . . . . .  
Tip a i r f o i l  section . . . . . . . . .  

. . a . . e a . D e . e O . l e . . l  0. 1.18 
0 . 0 8 S  0.94 . . . . . . . . . . . . . . . .  

f t  . . . . . . . . . . . . . . . . . . .  1.46 . . . . . . . . . . . . . . . . . . . . .  0.66 
@ . B B . . .  . . . . . . . . . . . . . .  52.00 

. e s . 0 . 8 0 0 . 0 0 . 0 e 1 0  o . O O  16. 60 
NACA 65~007 . . . . . . . . . . . . . . . . . . . . .  
NACA 65~007 . . . . . . . . . . . . . . . . . . . . .  

Weight and balance: 
Loaded condition: 

Weight. l b  . . . . . . . . . . . . . . . . . . . . . . . . .  
Wing loading. lb/'sq f t  . . . . . . . . . . . . . . . . . . .  
Center of gravity. percent 5: . . . . . . . . . . . . . . . .  
Moment of i n e r t i a  i n  p i tch  about center of gravity. slug-ft2 

Empty condition: 
Weight. l b  . . . . . . . . . . . . . . . . . . . . . . . . .  
Wing loading. lb/sq f t . . . . . . . . . . . . . . . . . . .  
Center of gravity. percent 5 . . . . . . . . . . . . . . . .  
Moment of i n e r t i a  i n  p i tch  about center of gravity. slug-ft2 
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TABU I1 

COMPARISON BETWEEN PERFORMANCES OF SIMULATOR 

AND PRATT & WHITNEY 557 TURBOJET ENGINE 

[simulator performance corrected to full scale and 
altitude of 35,000 feet; all data for one engine] 

o s o a o e e a e e a  

static pressure . . . . . . . . . . . . 

condition), sq ft . . . . . . . . , . . 



Loaded 
x-48.17 
2- 1.14 

Fus. sta 
11,6 

Figure 1,- Three-view drawing of model. All dimensions are in inches. 
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(a)  Side view. 

(b) Top view, 

Figure 2, - Photograph of model. 



Figure 3. -  Sketch of rocket simulator. All dimensions are in inches. 
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Figure 5.- Photograph of model-booster combination on launcher, 



.:. q
 

. 
. 

ta 
gd 

o
 

*d 
N

A
CA

 R14 ~
~

3
6

~
0

3
 

ro
sin

 



1.3 l a 5  1,6 3.~7 1,8 3-09 2,O 

A4 

Figure 7.- Reynolds number va r i a t i on  with Mach number, 



t, sec 

Figure 8.- Variation of  ratio of jet-exit s t a t i c  pressure t o  free-stream 
s t a t i c  pressure w i t h  time f o r  power-on portion of f l ight ,  



(a ) Trim-lift coef f  f c ien t  , 

( b )  T r i m  angle of a t tack,  

Figure 9,- Power-on and power-off var ia t ion  of t r i m  conditions with Mach 
number. 
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Figure 10.- Variation of power-off trim-drag coefficient with Mach number 
(based on S = 5*75 s q  ft and C D ~  corrected to zero base drag). 
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NACA RM SL5 

(a ) Orifices 1, 2, 3 ,  and 4 (bottom of fuselage). 

(b) Orifices 5, 6 ,  and 7 (side of fuselage), 

(c) Orifices 8, 9, and 10 (horizontal stabilizer and nacelle base). 

Figure 12.- Power-off pressure-coefficient variation with Mach number. 



(a) Or i f i ce  loca t ions  1, 2, 3 ,  and 4 (bottom of fuse lage) ,  

t, see 

(b)  Ori f ice  loca t ions  5 ,  6, and 7 ( s ide  of fuse lage) ,  

8.0 8.4 8.8 9.2 9.6 10.0 10,4 10.8 11.2 11.6 

t, aeo 

( c )  Or i f i ce  loca t ions  8, 9, and 1 0  (hor izon ta l  s t a b i l i z e r  and base) .  

Figure 13,- Varia t ion with time of incremental change i n  pressure  coeff i -  
c i e n t  due t o  power e f f e c t s ,  
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Figure 14 .- Variat ion of l i f t  curve slope with Mach number, 
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Subject 

B i t s ,  Side - Ducted Bodies 
Exits 
Airplanes - Specific Types 
S tabi l i ty ,  Longitudinal - S t a t i c  
Loads - Fuselage, Nacelles, and Canopies 

Flight t e s t s  of a 0.125 scale model of the FlcDonnell F101-A airplane 
were made wfth a sol id  propellant rocket motor simulating turbojet  with 
afterburner exhaust a t  blach number 1.5, The exhaust j e t  caused a 
decrease i n  trim angle of attack of l.2T0 from the jet-off f l i gh t  con- 
di t ion with a corresponding decrease i n  trim l i f t  coefficient of Oa07, 
No measurable change i n  drag coefficient between jet-on and jet-off 
f l i g h t  was noted. 






