
Rk kk? ARCH MEMORANDUM 
I 

4 E TURBOJET ENGINE 

I~ELIMINARY INTERNAL PERFQFUAANCE. DATA FOR A 

% ARIABLE-EJECTOR ASSEMBLY ON THE XJ794E-1 

I - NONAFTERBURNING CONFIGURATIONS . 
k 
0 

x 
f., 

B y  William K, Greathouse and Harry E. Bloomer 
4 

4 Lewis Flight Propulsion 

NATIONAL ADVISORY COMMITTEE 
FOR AERONAUTICS 

-. . 4w . -  30 19%";. -:. - -" 

WASHINGTON 

. .  
" "  . 

R
es

tr
ic

tio
n/

C
la

ss
ifi

ca
tio

n 
C

an
ce

lle
d

Restriction/Classification 
Cancelled

Restriction/Classification Cancelled



1 

. 

LC 
Q) 
OY 
M 

. 

NACA FU4 E56E23 

NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 

PRELIMINARY INTERXAL PERFORMANCE DATA FOR A VARIABLE- 

EJECTOR ASSEMBLY ON THE XJ79-GE-1 TURBO= ENGINE 

I - NONMTEXBTJRNImG CONFIGURATIONS 

By William K. Greathouse  and E a r r y  E. Bloorer 

Internal  performance of an XJ79-GE-1 variable  ejector was  experi- 
mentally  determined  with  the  primary  nozzle i n  a representative non- 
afterburning  posit ion.   Jet-thrust  and  air-handling data were obtained 
in quiescent air f o r  11 selected  ejector  configurations Over a wide 
range of operation.  Additional data, at specific  operating  conditions, 
were obtained which indicate the ejector   diameter   ra t io   for  peak jet- 
t h r u s t  performance. The experimental  ejector data are   presented  in  
both  graphical and tabulated form. 

INTRODUCTION 

An experimental  performance  fnvestigation of t he  XJ79-GE-1 
variable-ejector assembly was made i n  an NACA a l t i t ude  test chamber. 
The e jec tor  asseuibly u t i l i zed  independent control of the   e jec tor  
nozzle  diameter,  the  primary  exhmst-nozzle diameter, and the  spacing 
between the  two nozzles. I n  this investigation the in te rna l   e jec tor  
performance was  determined  over a range of e jector  geometry  and  oper- 
ating  conditions  wlth the variable  primary  nozzle i n  a representative 
nonafterburning  position. 

Jet-thrust and  air-handling data were obtained (1) while  varying 
the ejector  operating  conditions for  11 selected  ejector  configura- 
t ions  and (2) while  varying the ejector  geometry for  varioue  ejector 
operating  conditions. By both methods a range of ejector  diameter 
r a t io s  from L .01 t o  I .70 (with  spacing  ratios between 0.77 and 0.97) 
were investigated. Primary pressure   ra t io  ranged from 2 t o  9, and 
weight-flow r a t i o  ranged  from 0.03 t o  about 0.20. Throughout the  
investigation  engine exhaust-gas temperature was maintained at about 
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Conventional internal  performance maps of je t - thrus t   ra t io  and 
total -pressure  ra t io  axe preaented  herein fo r  the 11 ejector  configu- 
ratione  investigated. Performance  curves,  obtained with the ejector  
geometry variable,  are also shown to   ind ica te   the  diameter r a t i o  fo r  
peak je t - thrust  performance. - In  addition, all ejector  data from the 
investigation  are  presented  in  tabulated form. 

APPARATLTS 

Ins ta l la t ion  

The XJ79-GE-1 e j ec to r   i n s t a l l a t ion   i n  the a l t i t u d e   t e s t  chamber 
i s  shown by photograph in figure 1 and schematically i n  f igure 2. I n  
t h i s  investigation the engine was used as a gas generator  for  the  ejec- 
t o r  and was  operated below rated  conditione  to produce an exhaust-gas 
flow of about 80 pounds per second.  Secondary air  entered  the  tes t  
setup a t  an  angle of 90° t o  the engine axis so as not t o  impose an 
extraneous axial force. The en t i r e  assembly was mounted on a bedplate 
supported  by  flexure  plates, as ind ica ted   in  figure 2. Jet thrust  was 
obtained  from a c a l i b r a t e d   n u l l - t n e   t h r u s t   c e l l  after accounting  for 
forces due t o  a pressure  differential   acting  across the front  bulkhead 
labyrinth seal. The over-all   thrust  system is accurate  to  within klz 1 

percent  for the operating  conditions of this investigation. 

Ejector System 

The variable-geometry  ejector assembly is schematically  repre- 
sented i n   f i g u r e  3. Separate  sets of actuators  permitted  independent 
control of prhmry-nozzle  diameter,  secondary-nozzle  diameter, and 
axial spacing between the two nozzles.  These dfmensione were trans- 
mitted t o  the control room by a calibrated  electromechanical  system 
w i t h  an  accuracy of s.15 inch. Secondary air entered the  plenum 
chamber from a single  8-inch  pipe, and a perforated sheet-metal baffle 
(shown i n  f i g .  2) served t o  equalize the f low around the ejector annu- 
lus. A photograph is shown of the  primary  nozzle i n  figure 4 and of 
the ejector  shroud i n  f igure  5. A rear view of the assembly is given 
in   f igure  6 .  

Instrumentation 

Basic  ejector  instrumentation i s  indicated  in   f igure 7 .  Total 
pressure Pp and t o t a l  temperature Tp i n  the primary stream (s ta t ion  
p) were  coquted  as-mithmetic  averages,   since the probes w e r e  located 
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i n  equal  annular flow axeas. (Symbols are defined i n  the appendix.) 
Arithmetic  averages were also used f o r  Ps and T, of the secondary 
stream, because there were essent ia l ly  no radial or  circumferential  
p rof i les  a t  s t a t ion  8 .  Engine air flow and secondary air flow were 
determined  from  conventional  pressure and temperature surveys at the 
engine i n l e t  and i n   t h e  secondary  supply l i n e  as indicated i n  figure 
2. Primary  gas  flow w a s  taken as engine-inlet air plus   fuel   f low 
minus leakage air. Secondary air was taken as that entering the plenum 
chaniber, since  very l i t t l e  leakage was found t o  occur  between the 
plenum and s t a t i o n  8 .  Ambient exhaust pressure was measured by four 
t r a i l i n g   s t a t i c  probes  equally  spaced  around and 1 inch away from the  
e jec tor   ex i t .  

Throughout the investigation  the  engine was operated at a speed 
of about 6770 r p m ,  an inlet pressure of 1145 po9ds  per square foot  
absolute, and an  inlet  temperature of 5oOo R (40 F). Primary-nozzle 
diameter w a s  held at about 21.5 inchee, which produced an exhaust-gas 
temperature  of  approximately 14100 R (950° F) . A t  these conditions 
the primary  gas  flow w&s approximately 80 pounds per second. 

Ejector  weight-flaw  ratios were set by changing only the second- 
ary flow, which w a s  supplied at a constant  temperature of about 5OO0 R 
(40~ F) . Secondcry flow w a s  maintained almost constant f o r  a desired 
number of data points  by  operating so as t o  choke both the secondary 
labyrinth seal leakage and a supply  valve  upstream  of the labyrinth 
seal. Primary  pressure  ratio was  varied  by  changing  only anibient  ex- 
haust  pressure. 

D a t a  for  conventional performance maps were obtained  by  setting a 
cer ta in   e jec tor  geometry  and operating  over a range of primary  pressure 
r a t io s  (2 t o  about 9) a t  several  constant  weight-flow  ratios (0.03 t o  
about 0.20). The ll ejector  configurations  investigated  in t h i s  manner 
are listed i n  table I along with the range of  operation  for each. 

Additional data were obtained  over a range of e jector  diameter 
ra t io s  by varylng the shroud diameter while maintaining  certain cozllbi- 
nations of primary  pressure  ratio (2.2 t o  6) and weight-flow r a t i o  
(0.043 t o  0.176). Spacing ratio  varied  systematically ~ t h  diameter 
r a t i o  as described later. 
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RESULTS 

Performance  Data 
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Performance maps of l l  specific  ejector  configuratione are pre- 
sented i n   f i g u r e s  8 t o  18, and tabulated  data  are  given i n  table 11. 
The performance maps exhibit   typical  ejector  characterist ics.  

Je t - thrus t   ra t io  Fej/Fip peaked within  the  range of primary 
pressure  ratios  investigated for the smaller diameter ra t io   e jec tors  
( f igs .  8 t o  14), indicating that the combined fLow was  fully expanded 
with respect   to  exhaust pressure. For the  large diameter r a t i o  edec- 
t o r s  (figs. 15 t o  18) peak jet  thrust  was ,  of courae,  not  reached 
w i t h i n  the range of pressure  .ratios  investigated. Minimum jet- thrust  
m t i o  (as can  be  noted on each  large-ejector  thrust  curve)  repre- 
sents  an  operating  re&on  in which in te rna l  overexpansion losses were 
greatest wLth respec t   to  ambi.ent exhaust  pressure. 

The  pumping curves f o r  each ejector  configuration  indicate the 
u s u a l  "choking"  of the secondary stream within the ejector  shroud f o r  
high primary  preeeure  ratios. "Choking" means essent ia l ly  that the 
secondary stream has been  accelerated  to at least sonic  velocity, and 
t hus  i ts  t o t a l  pressure (at s t a t ion  8 )  is no Longer  influenced  by 
downstream conditions. Such a condi-bion is indfcated on the ejector  
performance maps  when ejector total-pressure  ra t io  becomes almst 
independent of  primazy pressure  ratio.  As should be expected, "chok- 
ing" was indicated at lower  primary  pressure  ratioe  for (1) smaller 
dLameter r a t i o s  and (2)  higher  weight-flow ra t io s .  

Performance data  obtained  by varying the   e jector  shroud geometry 
are presented in   f i gu res  19 t o  23 grouped i n  order of increasing 
weight-flow ra t io .  Tabulated data are given i n   t a b l e  111. The spacing 
rat io   increased  s l ight ly  for these data  as diameter r a t i o  was increased 
and is described by f igure  24. 

Jet-thrust  curves  (parte (a)) indicate the diameter r a t i o   f o r  peak 
jet thrust a t  a l l  primary  pressure  ratios  investigated above about 4 .  
As should be expected, the  peaks  occurred a t  larger diameter r a t io s  as 
either primary  pressure  ratio  or  weight-flow  ratio were increased. A t  
primary  pressure  ratios less than 4, the  je t  thrust   did  not maximize, 
b u t  continued to  increase  with  decreasing  diameter  ratio. 

Pumping curves  (parts (b)) indicate the operating  requirements 
for  the  existing  ejector.configuration t o  handle a specific  weight- 
f low  ra t io  at various  primary  pressure  ratios. 

f 



NACA RM E56E23 - 5 

aa 
PC] 

Temperature r i s e  of the secondary air shown i n  figure 25 can be 
used to   evaluate   e jector  temperature r a t i o  TJT, f o r  a n  ejector  con- 
figurations and operating  conditions  investigated.  Since  primary 
weight flow, primary  temperature,  and  secondary  air-supply  temperature 
were  almost constant  throughout the investigation, the secondary tem- 
perature   r ise  was d i rec t ly   re la ted   on ly   to  the amount of secondary air 
f o r  t h i s  par t icu lar  test ins ta l la t ion .  

A cal ibrat ion of the  primary nozzle wtth the  e jec tor  shroud re- 
moved is shown in f igure  26 to   i nd ica t e  nozzle  thrust performance  and 
effective  flow  area. It should be noted, however, t ha t   t he  flow coef- 
f i c i e n t  of the  primary  nozzle is somewhat different  when operating 
n i th in  the ejector  assembly. Primary flow coefficient is influenced 
by the  veloci ty  of the secondary  stream, as ehown i n   f i g u r e  27, which 
is representative of a l l   the   e jec tors   inves t iga ted  for  primary  pres- 
8ure ratios above 3. Figure 27 indicates  that primary f low coeff ic ient  
is changed by the  speed (CD e varies with Ws/Wp) and the a i rec t ion  
(CD,ej varies  with De/D ) of the  secondary f l o w  enterfng the ejector  . 
A t  primary  pressure  ratios below 2.5 the e f f ec t  of secondary flow on 
primary flow coeff ic ient  is somewhat greater  than shown here. 

, j  
P 

Application of Data 

All data  contained i n  this report   apply  directly t o  only spec i f ic  
ejector  configurations  operating at specif ic  pr1um-y and secondary 
supply  temperatures. Eowever, the data can be interpolated for sy8- 
tematic   var ia t ions  in  geometry, w e i g h t - f l a w  r a t io ,  and pressure  ra t io .  

To apply  these data to   t he  same ejector  s y s t e m  operating at other 
primary  gas  temperatures  (nonafterburning) up t o  about 1700° R, the  

conventional  corrected  weight-flow  parameter !k e should be used. 

This  parameter  should  also be used to account fo r   d i f f e ren t  secondary- 
a i r  teurperatures. The assumptions  involved by th i s  method are that 

wP 

These assumptions, however, are not  sufficiently  accurate  to  permit 
extrapolation of the  data  herein t o  afterburning gas t eGera tures .  

kjector  Jet-thrust  values  herein  are  based on in te rna l   Je t   th rus t  
of the ejector  system i n  quiescent air. In te rna l   ne t   th rus t  m y  be 
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found by  simply  subtracting the i n l e t  momentum of the  primary and sec- 
ondary mass flow chargeable t o  the propulsion system. The data do not 
include any effect  of base drag nor any ef fec t  of t h e   f r e e  stream on 
in te rna l   e jec tor  performance. It can be noted that   e jector   base drag 
i s  influenced  by  the  fuselage  or  nacelle  configuration  preceding an 
e jec tor   ins ta l la t ion .  The effect of the  free stream on internal  eJec- 
t o r  performance  should  be negligible when the  e jector  is operating at 
"choked" conditions. 

The data herein is, i n  general,  quite  coneistent and can  be used 
to   p red ic t  which ejector  configuration would be best for  specific  oper- 
ating  conditions. However, care should  be  exercised in predicting  the 
absolute performance of a specif ic   e jector   Instal la t ion.  

L 

Lewis Flight  Propulsion  Laboratory 
National  Advisory Connnittee f o r  Aeronautics 

Cleveland, Ohio, May 25, 1956 

. 
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APPENDIX - SYMBOLS 

effective  flow area, s q  ft 

measured flow area of primmy  nozzle, sq f t  

WP Aef f flow  coefficient  for primary  nozzle; CD = = -  
(WP 1 cr !e 

flow  coefficient  for choked primary  nozzle in ejector  
WD 

measured diameter of e jector  exit, in .  

measured diameter of primary-nozzle exit, in .  

measured je t  th rus t  of ejector  system, l b  

ef fec t ive   Je t   th rus t   idea l ly   ava i lab le  from primary flow, 
Wf 

V e f f ,  lb 

j e t  thrust ideally  available from complete isentropic expan- 

s ion of primary  flow, - wP Vip, lb 
Q 

measured jet  t h r u s t  of primary  nozzle, lb 

acceleration due to   gravi ty ,  32.17 ft/sec 2 

spacing,  distance between  primary- and secondary-nozzle exits, 
in .  

average to ta l   p ressure  of primary s t r e a m  at s ta t ion  p, 
Lb/sq ft abs 

average total   pressure of secondary stream a t  s ta t ion  s, 
lb/sq f t  abs 

a d i e n t  exhaust pressure,  lb/sq f t  ab6 
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t o t a l  temperature of .secondary air entering plenum  chauiber, OR 

average t o t a l  temperature of primary stream at s t a t ion  p, R 

average t o t a l  temperature of secondary  stream at s ta t ion  8 ,  R 

e f fec t ive   ve loc i ty   o f idea l  convergent nozzle, ft /eec 

ideal  velocity of cormplete isentropic  expansion from 

0 

0 

pP and T~ t o  pa, f t /sec 

measured primary  gas flow, Lb/sec 

c r i t i c a l  one-dimensional  primary flow, computed from 
T ~ ,  ana y lb/sec %J PPt 

P’ 

measured secondary 

half-cone angle of 

half-cone angle of 

primary nozzle, s i n  -1 (1.79 - A ) - S ,  deg 
17.2 

e jector  shroud, sIn-’(l. 29 - 5) +5, deg 
26.9 

r a t i o  of specific heats f o r  primary stream, 1.34 

r a t i o  of specific  heats f o r  secondary stream, 1.40 

CONFIDENTIAL 
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TABLE I. - EJECI'OR CONFIGURATIONS AND TEST' CONDITIONS 

[Primary-nozzle-exit  diameter np, 21.5 in. ; primary-nozzle half-cone 
angle ap, 300; prtmary-stream average total temperature at station p 
Tp, 1410° R; total .temperature of secondary air entering plenum cham- 
ber Tc, 5OO0 R; measured primary g a s  flow Wp, 80 lb/sec] 

Ejector 
:onfiguration 

2 
3 
4 
5 
6 
7 
8 
9 
10 
ll 

Diameter 
ratio, 
D J D p  

1.02 
1.02 
1.09 
1.09 
1.16 
1.16 
1.23 
1.43 
1.42 
1.62 
1.70 

Spacfng I ratio, 

~ 

L/Dp 

0.77 

.82 
-95 

.96 

.86 

.87 

.9? 

.84 

.85 

~ .84 

. a5 

Secondary 

pressure angle, 
primary half - cone 
Range of 

as 3 ratio, 
deg P&O 
33 

2 t o 8  14 
2 to a 13 
2 t o 6  23 
2 to 8 26 
2 to a 26 
2 t o a  30 
2 t o 8  30 
2 t o 7  33 
2 to 7 

4 2 4 3 7  
1 2 to 9 

R a n g e  of 
weight-fl6x 

0.043 to 0.111 
.059 to .179 
-035 to .179 
.036 to .145 
.035 to .M3 
.032 to .137 
.047 to .I26 
-034 to .I39 
.037 to .128 
.030 to .139 
.os9 to .212 

8 
9 
10 
ll 
12 
13 
14 
15 
16 
17 
18 



. . .  . 

r -I- FTemeure 
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7 
Run 

- 
1 
2 
3 

5 
4 

6 
7 

8 
9 

10 
11 

1 3  
1 2  

14 
15  
16. 
1 7  
2.8 
19 

20 
23. 
22 
23 
24, 

23 
28 
27 
28 
20 - 

- 
Nectar 
!ight- 
'lo* 
a t l o .  
' 8 4  

'errom 

'lmnry 
m m r e  
*tic. 

- 

' dP0  

- 
2.2s 

2.98 
2.43 

3.85 
4.68 
5.75 
6.94 

2.21 
2.97 
3.85 
4.74 
5.7s 
8.65 

P.23 
S.W 
5.87 
4.75 
5.75 
6.42 

s.oe 
3.91 
4.78 
5.72 
6 . 6 8  

3.09 
3.88 
4.761 
5.78 
8.70 - 

- 
r lmary 

econd- 

ature 
empar- 

t o  

aw 

- F:' 
2.43 
2.45 

2.38 
2.37 
2.37 
2.37 
2.57 

2.50 
2.45 
2.43 
2.43 
2.44 
2.44 

2.59 
2.54 
2.64 
2.53 

2.63 
2.53 

2.60 

2.59 
2.59 

2.59 
2.59 

P.66 
2.85 
2 . s  
2.65 
9.65 - 

I TemDerature Eht flow - - 
rimary 
g a m  

flox, 
%' 

b/E B C 

. .  

- 
82.93 
82.83 
82.65 
82.80 82.88 
82.78 
82.53 

W.27 82.62 
02.m 
82.77 

62.26 
82.46 

82.34 
62.52 
82.57 
8P. 67 

82.48 
82.77 

82.33 
8 2 . S  
Be. M 
82.52 
82.21 

82.28 
82.20 82.32 
82.02 
82.59 - 

I_ 

lector 
Ict- 
m a t  
*atlo, 

% 
pip  

soondarl 
t o t a l  

C0U3uFe I 

P8 I 

nc& 
l b  

1092 
1157 

1032 
1003 
997 
996 
983 

1206 
1057 

1029 
1040 

1024 
1018 

1274 
1136 
1106 

1089 
1088 

1% 
118s 
1172 
1164 
1167 

1502 
1275 
1270 
le64 
1250 

m a  

Rlmaw 
t o t a l  

remure, 

l b  
pP 

q i t  ab# 

2462 
2459 
2428 
2418 
2422 

2417 
2422 

2457 
2385 
2413 
2413 
2418 
241 7 

2483 
2447 
2444 
2439 
2436 
2438 

2485 
2455 
2450 
2460 
2448 

2404 
2484 

2462 
2401 

24.88 - 

- 
4709 
4506 

5231 
5727 
6090 
6345 
6E40 

1.043 

.OM 

.045 

.041 

'. (141 
.w 
, W l  

. a 6  . C66 

.095 
,054 

. a54 .E6 

.Dl4 

.074 . G74. . M3 

.M2 

.ob2 

. opl 
.OB1 
.080 
.090 
.090, 

,111 
.111 
.110 
,110 
.lo8 

1.469 

.US 

.447 

.411 

.414 

.411 

.406 

.490 

.443 

I426 
.431 

.421 

.423 

S l S  
.464 
.452 
.446 

.447 

.446 

.4B7 

.481 

.477 
-475 
.473 

-522 
.513 
.611 
.SOB 
so5 

1,930 
.922 
.921 
.e57 
.941 

-923 
*932 

,926 
.048 

.943 

.e45 

.956 

.937 

.e35 

.949 

.954 

.051 

.936 
,947 

.957 

.957 

.982. 
,954 
.948 

.868 

.975 

.969 

.en 

.957 

0.027 

: E  
.ME 
.027 
.026 . a27  

. OS6 
.036 . os5 
.ms . O s 6  
.os 
.we . aC6 
.036 

.045 

.CUB 

.046 

.056 

.OS6 

.056 

.056 

.a 

.068 
* 068 
.a8 

.M17 

.067 - 

3.57 
5.79 
5.52 
3.42 
3.46 
3.39 
3.46 

4.63 
4.67 
4.56 
4.54 
4.64 
4.52 

6.16 
8 . E  
6. i3  
6.06 
5.99 
5.97 

7.52 
7.52 
7.49 
7.45 
7.43 

9.20 
9.18 
9.12 
9.07 
8.05 - 

1104 
1103 
813 
628 
517 
421 
348 

1111 
802 
626 
509 
422 
1185 

1113 
810 
650 
513 
re5 
379 

815 

616 
627 

428 
361 

805 
625 
517 
429 
370 

145J 592 497 

1441 603 497 
1446 594 497 

1440 867 497 
1439 605 497 

1441 808 497 
1442 608 497 

4492 

6764 
6275 

612l 
6555 
6635 

1460 502 497 

1441 593 497 
1445 589 497 

1442 593 497 
1443 691 497 
1445 592 497 

4667 

3E 
6183 
6461 
6524 

1467 668 497 
1460 569 496 

2.450 571 496 
1448 571 486 

1450 572 496 

lea 570 498 

5378 
5882 
6E54 

6640 
6487 

5699 
8053 
8.91 
6565 
6778 
I_ 

1458 5-50 4988 

1453 380 496 
14% 561 486 

14595. am 498 
14% 360 496 

I 1489 1 552 I 485 

LSSS 
i : ..  .. ' 

r * 
. .  . . . . . - - .. . . .   . . .  .. . . .. . .. 
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TABLE 11. - Contlnued. DATA BOR VARIOrm W-79-OB-1 EJECTOR Cot(pI(foRATIDt(S 

(b) Coniiguratlm 2. Diameter r e t io  DB/Dp, 1.02; spaolng r a t i o  L/Dp, 0.84; primary-noesle-exit  diameter Dp, 21.5 Inches 

T T Performanos parmeters - 
'rimar: 
to 

l e o o n d ,  
arg 

;emper 
ature 
r a t i o  

- T P B  

2.51 
2 .46 

2.43 
2.39 

2 -45 

2.66 
2 -58 
2.69 
2.68 
2.68 

2.89 
2.80 

2.59 
2.60 
2.80 

2.66 
2.66 
2.65 
2.66 
2.85 

1 b/s eo 

0.060 
.OS8 
.OM) 

.om .os0 

.OB7 . MI7 

.087 

.086 

.086 

.we 

.os1 

.OS2 
,692 

.111 
,111 

.J.11 
* 110 
* 108 

. dsl 

2.25 

4.57 
5.19 

5.83 
6.65 

3.19 
3.72 
4.66 
6.76 
6.97 

S.04 
5.85 
4.78 
5.72 
6.72 

3.13 
3.95 
4.92 
5.76 
6.12 

0.058 
.OS7 
.os9 

. OS7 

.037 

.os4 
.054 
. O S  
.653 . 065 

.087 

.067 

.056 

.Q67 

.067 

.OB8 . 068 

.068 
,067 
.066 

2480 
2454 
2429 
2425 
2422 

2466 
2461 

2467 
2459 

2451 

2464 

2456 
2485 

2462 
2462 

2609 
e493 
2491 
2490 
2482 

1231 
1071 
1035 

1029 
1028 

1218 
1194 
1119 
1171 
1158 

124l 
1215 
1205 
1199 
1202 

1322 
1301 
1290 
1287 
1272 

1111 
761 

416 
531 

564 

712 
661 
539 
429 
562 

E10 

615 
E40 

430 
306 

801 
630 
506 
452 
369 

681 
587 
804 
594 
589 

571 
583 
563 
564 
665 

561 
561 
56s 
683 
561 

661 
552 
663 
552 
553 

82.83 5.01 
82.55 4.85 
82.74 I 6.00 

491 

6516 497 
0412 497 
8059  497 
5413 487 
4564 

496 5509 
496 5795 
496 6180 

496 6791 

496 6419 

496 6254 
496 sB49 

498 6509 
496 6679 

486 6616 

146s 
. 

1444 
1445 

1446 

1446 

1460 

1458 

1455 
1468 

14.69 

1481 
1468 
1459 

1481 
1460 

147E 
1469 
1469 
1410 
1470 

82.52 4.84 
B2.38 4.83 I 
82.48 7.21 
82.40 7.20 
82.44 7.22 
82.35 7.14 
82.78 7.19 

82.16 7.57 
81.98 7.53 
62.27 1.54 
82.22 7.62 

.963 

. a 8  I ,950 62.22 1 7.59 

496 

6805 495 
6603 496 
8380 496 
6998 496 
6686 ,526 

.970 .517 

.969 ,621 

.975 

.612 .981 

.516 .966 

82.42 9.19 
92.51 9.17 
82.26 9.14 
92.31 9.10 
82.44 6.98 
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Run 

I 

2 
1 

4 
S 

5 
6 

7 
8 
9 

10 
11 

12 
13 
14 
15 
16 

17 
18 
19 
2 0  
2 1  

22 
23 
24 
25 
26 

27 
28 
28 
so - 

TABU 11. - Conplnusd. DATA FOR VAFIIOUS XJ-79-(IB-1 EJECTOR CMIFIGG'RATIONS 

( 0 )  Cmflguration 3. Diameter ratio De/bP, 1.09; apaalng r a t i o  ybp, 0.82; prjmary-nozzle-exit  diameter Up, 21.5 inches 

r P a r f o m n c a  parametarn T 
jector 
eight- 
P l a X  

t%' 

- 
0.036 . O s 4  
.OM 
. o s  
.OM 
.ma 
.05s 
.US1 
.ow 
.051 
4 4 9  

. a 5  

.OB2 

.Q82 

.ma .Fa  

. I i lP  

.UO .no . U O  
,110 

.l47 

.146 

. l W  

.145 
,143 

.179 

.179 

.178 

.179 

2.16 .446 
3.07 ,359 
4.60 .S4S 
5.88 .340 
7.98 -338 

2.14 .4M1 
3.10 .384 
9.94 .S69 
4.67 .369 

7.63 .367 

&lei 

.388 7.61 
-388 8-09; 
.395 &.ad 
.403 5 . l l  
4 8 9  .961 

2.53 .e64 
2 . S  .976 
2.56  .975 
2.56 .972 
2.49 

7.80 

.44B 7 . U  
-448  8.87 

.46S 5 . n  

.450 4.78 

.413 .971 2.62 

1.007 2.66 
1.006 

a.66 .BE7 
2.66 -987 
2.66 

Weight rim T - 
$ f l  

- 
0.024 

.023 

.ala 

.024 . D23 

.ma 
,034 
.038 
.032 
,033 
,032 

.C53 .m 

.Ei1 .In2 

.Q2 

.071 

.089 

.M9 

.iX9 
, a99 

.wo .040 

.089 

.088 

.OB9 

. n o  

.lo9 

.lo9 

.1m 

Wmar 
&as r m ,  
UP * 

.b/nec 

- 
81.59 
81.61 

81.60 
81.76 

81.88 
81.8Q 

81.62 
81.95 
81.77 
81.59 
81.87 

81.89 
81.78 
81.75 
81.65 
81.78 

8 1 . 6  
81.47 

81.60 
81.60 
81.61 

81.28 
81.51 
a1.m 
81.87 
81.79 

81.41 
81.51 

81,62 
at .79 

lecond, 
' a r y  

air 
flaX, 

.b&c 
W 

- 
2.99 
2.85 
2.72 
2.88 
2.79 
2.89 

4.58 

2.m 
3.52 

1.96 
2.82 

5.72 
6.40 

5.65 
5.60 
6 A 1  

8.41 
9.30 

6.22 
7.98 

7.98 

11.17 
11.01 

10.75 
10.82 

10.48 

13.50 

13.31 
13.35 

18.29 

Pressure T 
Rimq 

t o t a l  
)reamre, 

lq f t  abr 
l b  
PP7 

2401 
2366 
2387 
2367 
2366 
2367 

2598 
2359 
2372 
2368 
2374 

24Q7 
2587 
2584 
2380 
2984 

2436 
2597 
2385 

2390 

2406 
2486 

2405 
2403 
2411 

2417 
2414 

242l  

238e 

elm 

ecmaarJ Amblent 
t o t a l  exmust 

776 

1DBE 
647 
815 
807 
%OB 

1156 
917 
880 
880 
876 

1193 
968 
942 
929 
928 

1254 
lo61 

101 
996 

1121 
loB8 
10% 
1082 

1m4 

177 
a70 

1115 
788 

CM 
616 

291 

1131 

610 
770 

4w 
s1a 

1117 

518 
758 

514 
s95 

1101 
719. 
313 
401 
509 

505 
749 1 %  

Temperature T; 
-rJ 
t o t a l  

a t m ,  
m e r -  

TP' 
4( 

- 
1430 
1416 

1418 
1416 

1401 
1420 

1434 
1417 
1417 
1418 
1421 

1449 
1428 
1425 
1425 
1425 

1430 
1452 

1450 
1416 
1431 

1483 
1439 
1437 
1438 
1457 

1446 
1444 
1443 
1444 

;meand. 
a V  

,muper. 
t d t a l  

a ture ,  
'a * 
91 
- 

630 
831 

457 
655 
667 
667 

591 
594 
598 
BOO 
601 

571 
570 
S O  
570 
570 

569 
557 
551 
558 
558 

561 
54.0 
%a 
5LB 
346 

54s 
542 
542 
54l 

- 
k a s u r u  
: jector 

thrust 
J e t  

'.jJ 
l b  

- 
5222 
4548 

5942 
6305 

61W 
8682 

4396 
5262 
5990 
6355 
6739 

4427 
5359 
6131 
6468 
6766 

4576 
5464 
6168 
65e.2 
6897 

4743 
55BQ 
mm 
8663 
6944 

5706 
6443 
6721 
7002 
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Run 

- 
2 
1 

3 
4 
6 
6 

7 
8 
8 

LO 
11 

12 
13 
14 
15 
18 

17 
18 
19 
20 
!1 
22 

!3 
24 
?5 
!8 
!7 - 

T 
jecto: 
e ight  
ria* 
rat l o  
V p  

- 
0.058 

,036 
,036 

.035 
,035 
.035 

.056 .056 
.a54 
.Q63 
.053 

.OB4 

. OB5 

.083 

.081 .be2 

.113 

.113 

.I12 

.110 

.110 

.112 

.146 

.145 

.le 
. l 43  
.144 - 

Pcrfomnce uarametern 

?rimaFg 
 re^^ 
r a t i o ,  

PdPO 

- 
2.17 
3.04 
4.43 
5.78 
7.57 
8.60 

2.16 

4.57 
3.10 

6.06 
7.70 

3.07 
2.15 

4.68 
5.94 
7.92 

2.18 

4.67 
3.12 

5.81 
7.77 
8.53 

2.20 

4.62 
3.11 

5.99 
8.13 - 

- 
tjector 
t o t a l -  

r a t i o ,  
w e n m  

V P  

0.423 
.344 
.329 

.324 

.328 

.325 

.446 

.555 

.=1 
,386 
.356 

. s o  
:471 

.362 

.381 
,360 

.4a8 
,404 
.3a5 
.386 
.384 
.383 

.611 
,438 
.417 
.416 
.412 - 

:jtotor 
j e t -  
, m u a t  
r a t i o ,  

5 J  
*iP 

- 
0.915 
.932 

.937 

.933 

.e32 

.e26 

,927 
.939 

.949 

.948 

.93s 

.940 

.e53 

.958 

.949 

.944 

.858 
,968 
.978 
.962 
.956 
.995 

.986 

.e66 

.978 

.Bel 

.ea7 

- 

- 
*-I 

t o  
,econd. 
arp 

anper. 
aturw 9 
2.34 
2.33 
2.30 
2.30 
2.30 
2.31 

2.43 
2.41 

2.40 
2.40 

2.40 

2.62 
2.48 
2.48 
2.49 
2.48 

2.61 
2.56 
2.56 
2.66 
2.85 
e.55 

2.61 
2.64 

2.60 
2.61 
2.68 - 

T Weight f l c n  T 
I ;fi 

- 
0.024 

. m 3  

.023 

.023 

.023 

,023 

.os5 

.om 

.QS4 

.OX 

.OS4 

.065 

.053 

.052 

.a61 

.052 

.070 

.070 

.070 

.088 
,089 

,070 

.om 

.089 

.090 

,080 
.OB8 
- 

~ - 
'rwr7 
rim, 

WP' 

gal 

.b/ssc 

- 
81.55 
81.74 
81.88 
81.86 
81.89 
81.78 

81.54 
81.87 
81.56 
81.78 
81.74 

81.40 
81.86 
81.48 
81.42 
81.64 

81.50 
81.71 

81.83 
81.85 

81.73 
61.73 

81.48 
81.71 

81.52 
81.60 

81.64 - 

lecon3 
a v  
a i r  

floV, 

. b/s M 
wn 9 

- 
3.11 
2.97 

2.82 
2.25 

2.82 
2.90 

4.57 
4.50 

4.38 
4.40 

4.37 

6.88 
6.94 

6.79 
6.67 
8.76 

9.28 
8.24 
9.24 

9.01 
9.04 

9.18 

11.91 
11.85 

11.83 
11.88 
11.78 - 

Pressure 

to ta l  
msaur .  

l b  
IQ f t  ab, 

2401 
2551 
2350 

2384 
2353 

2598 

2389 
2364 
2383 
2366 
2386 

2387 
2408 

2367 
2388 
2370 

2427 
2381 
2382 
2M8 
2377 
2383 

2453 
2398 
2400 
2388 
2393 

lecondar 
total 

~ r a s a u r e  
pa J 

l b  
IQ it ab 

1016 
810 
774 
172 
768 

'768 

1071 
841 
807 
796 
707 

1156 

857 
801 

855 
854 

1185 
984 
819 
927 
915 
913 

1254 
1094 
1002 
989 
068 

Ambient 
exhaunt 
zesaure 

80 I 

l b  
Iq f t  ab 

1102 

550 
772 

407 
312 
274 

1109 
761 
617 
380 
307 

1120 

618 
770 

288 

1112 
762 
509 
411 
308 

398 

ea8 

1112 
771 
519 

284 
4 M  

Teapsrature 

Timar, 
t o t a l  

aturw 
empm 

2 9  

- 
1457 

1413 
1418 

1418 
1417 
1420 

1440 
1422 
1423 
1424 
1424 

1445 
1424 
1424 
1425 
1426 

1461 
1431 
1429 
1430 
1426 
1430 

1456 
1434 
1432 
1434 
143s 

econd- Bjeoto 
arY supply 

t o t a l  air 

aturn,  a t w  
anper- temper 

613 

502 614 
502 615 
SO4 615 
504 612 
509 608 
505 

S92 504 

573 

802 572 
502 671 
502 571 
902 971 
so4 

564 502 ~~ ~ 

558 

601 559 
so1 558 
502 359 
502 658 
502 

561 

501 949 
500 548 
501 548 
501 

s a  500 

eaaured 
j m t a r  

t h a t ,  
J o t  

pcj. 
lb 

4330 

3827 
5145 

6259 
8874 
8883 

4577 
5223 

0377 
8822 

6283 
4418 

6033 
6361 
0128 

4648 
6419 
6228 
8469 
6790 
6891 

4631 
6516 

6602 
6247 

8904 

6963 



- 
nr 

- 
2 
1 

4 
3 

5 
6 
7 

0 
9 

1 
P 

4 
3 

5 
8 

I 
0 

0 
9 

2 
1 

3 
4 
6 
8 
7 

a 

- 

T T I Prasaurs Tcwsnaturr - 
j e t -  
j m t o r  

hrust  
r a t io ,  

!h 
pip  

Ambient 

remure, 
exhmust 

PO 

q it a h 1  
l b  

-i.ary 
t o t a l  

resoure, 
pP' 

q ft ab1 
l b  

0.035 
.OM 
.Os2 
. a 4  

. a56 

.054 

. E 3  

.056 

.a56 . a55 

.Ma 

.085 

:%; . rn6 
. 0 6  

.118 

. u 7  . Lz6 

.115 

. U S  

.116 

.US 

.143 

.142 

.143 

.142 

3.01 
2.12 

6.26 
4.58 

2.14 

6.66 
3.05 

4.84 
0 . 4 5  
8.17 

2.13 
2.54 
2.99 
4.08 
5.10 
6.02 

2.18 
3.11 
4.69 

5.95 
7.73 

9.18 

E.18 
3.11 
4.69 
8.12 
7.42 - 

0.436 
.a12 

..265 
.275 

. . X S  
A39 

.Pas  

.287 

.278 

.282 

.45a . X36 
,.w . w 
'.W .. 506) 
. 4 6 2  . VO 
.?as . sa4 
.sa . J91 
, .  

0.919 
.934 
.948 

. . 9 Y  

.942 

.944 

.956 

.959 

.957 

.984 

.935 

.957 

.952 

.960 

.974 

.977 

.946 

.9B3 

.968 

.9W 

.977 

.976 

. 054 

.979 

.989 

.987 

.979 

2.20 
2.20 
2.20 
2.20 

2.38 
2.37 

2.38 
2.43 
2.38 

2.51 

2.47 
2.49 

2.48 
2.47 
2.47 

2.58 
2.55 

2.55 
2.55 
2.55 

2.62 
2.59 
2.80 
2.80 
2.60 

2.38 

2.54 

0.023 
.@3 
.e 
.M2 

. a s  

.a58 

.os5 

.OX 

. o s  

.036 

.os5 .w :g 

.as 

.om 

.Om 

.075 

.072 

.OW 

.072 

,688 .ow 
.a88 
.088 
.088 

81.27 

81.95 
81.20 

80.95 
81 .os 
81-58 
81.25 
81.40 
81.51 

80.75 
80.77 
80.66 

Ba .52 
80.28 

01.16 
81.14 
01.S 
01.42 
81.15 
81.23 

61.80 

61.69 
01.74 
81.53 

81.13 

80.67 

01.8~ 

- 

2.88 
2.81 
2.88 
2.7.6 

4.48 
4.44 
4.40 
4.57 
4.52 
4.55 

7.11 
6.88 
7.04 
7.01 
6.80 
6.97 

9.65 
9.95 
9.51 
9.43 
9.45 
9.s7 

11.88 
11.76 
11.70 
11.65 
11.60 - 

1033 
723 
636 
610 

1045 
754 
664 
670 

657 
643 

108s 
903 

755 
794 

7Lg 
709 

1122 
828 
793 
768 
713 
162 

1169 
878 
849 
IJE? 
616 

1117 
768 
508 
570 

1106 

499 
761 

501 
276 
377 

11M) 
917 
789 
563 
rn 
J80 

1122 7w 
SOL 
Jo8 
397 
2.9 

1125 

507 
762 

389 
3zo 

1419 
1388 
1398 
1401 

14OE 
1404 
1406 
1405 
1410 
1400 

1431' 
1412 
1407 

lloB 
1409 

1409 

1448 
1424 
1420 
1423 
1423. 
16a3 

1446 
la25 
1427 

1427 
1427 

643 
633 
E!4 
6 s  

589 
593 
590 
590 
579 
587 

568 

568 
5-67 

567 
568 
569 

560 
568 
557 
557 
558 
557 

m 
548 
548 
M 8  

"_ 

509 

504 
505 

5434 

504 

505 
503 

505 
502 
503 

S W  

503 
5Q2 

5lx 
5M 
505 

501 

501 
501 

601 
501 
5(n 

500 
5W 
489 

499 
409 

4240 
5064 
5885 
6390 

4342 
5155 
6014 
5993 
.sa40 
647B 

4321 
4785 
5155 
5805 
6188 
6444 

4466 
5361 
8207 

6685 
6Bll 

7082 

4612 
5464 
8291 
6700 
6808 

2368 
2312 
2311 
2313 

2573 

2329 
2328 

2327 
2330 
2328 

2562 
2335 
230s 

2501 
a m  
2a3a 

2427 
2367 
2S86 
2588 
2385 
2389 

2Ce6 
2372 
2S33 
2384 
2317 

.474 

.370 

. X 6  .% 
* -3 - 

k 6 S  . 
. . . . . . . . . . . . . . 

. . 
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Perfontlance parameters T 
jeato: 

r low 
eight 

0.033 
,032 
.030 

.OS0 

.031 

.os1 

.050 

.050 

.OB0 
* 048 
.OS0 
.w9 

.D78 

.077 
,077 
.075 
.075 
.Q76 

,111 
.110 
* 108 
.110 
.lo9 
.lo9 

.137 

.138 

.135 

.135 

.137 
,136 

2.12 

4.02 
3.m 

4.96 
5.88 
8.05 

2.12 

4.07 
2.85 

6.11 
6.01 
8 .ae 
2.13 
2.96 
3.97 
4.99 
6.96 
8.09 

2.17 

4.13 
3.01 

3.01 
8-06 
8.55 

2.18 

4.16 
3.03 

5.19 
6.46 
8.36 

- 
l j e o t o r  
total- 
meBnurt 
rat lo, 

p f i P  

- 
0.425 . x18 

.285 

.278 

.273 

.e69 

.453 
,320 
.285 
.286 
.284 
* 280 

.447 

.358 

.m 
,301 
.297 
.284 

.462 
,348 
. s o  
I 321 

.511 
,317 

.472 
-561 
.3u 
.334 

. ?E8 .331 

- 
:jectoz 
j e t -  
,brunt 
N L t l O ,  

2 
F i P  

0.BMI 
.82S 
.928 
.941 
.947 
.945 

.916 
* 830 
.946 
.966 
,855 
.049 

.9J3 

.941 
,968 
.965 
.970. 
,961 

.968 
,949 

.872 

.974 

.sa3 
,878 

.E49 

.868 

.gal 
,985 

.989 
,885 

2.22 
2.26 
2.21 
2.18 
2.15 
2.26 

e.40 
2.38 
2.38 

2.39 
2.40 

2.40 

2.48 
2.57 
2.70 
2.58 
2.40 
2.63 

2.67 
2.72 
2.54 
2.55 
2.52 
2.61 

2.79 

2.58 
P.84 
E.70 
2.70 

e.w 

weight flaw I Pressure T 

0.022 
,021 
.020 
.021 
.020 
.OM 

,032 
.032 
.OX 
.031 .032 
.032 

.049 
,048 
* 047 

a 047 
.047 

. r n B  

. O W  

.067 
,067 
.OB8 
.067 
,087 

.082 

.081 . OB4 
,080 . M13 
.083 

Timar 
gas 

f lw,  
w ,  

.b/%c 

- 
81.57 
51.78 
81.76 
81.75 
81 .40 
81.68 

60.94 
60.86 
00.91 

80.75 
80.97 

80.47 

80.85 

83. .oo 
80.82 

80.49 

51.45 
81.51 
81.12 
81.42 
81.06 
81.26 

51.65 
81.37 
E1.15 
81.43 
81.07 
01.45 

a1 .s1 

ao.80 

I 
2.69 

2337  2.48 
2348 2.63 
2382 

2.48 2 W  
2.58 2341 

2.55  2320 

4.10 2361 
4.08 2x3 
4.05 2357 

4.04 2338 
9-95 2347 

3.90 2392 

6.34 
6.28 

2373 

2307 6.14 
2308 6.ll 
2301 6.19 
2313 6.25 
2328 

9.08 2396 
0.W 1 2313 
8.80 2325 
8.87 2532 

11.21 
11.23 

2418 

2367 11.10 
2361 11.14 
2363  11.05 
2368 11.02 
2561 

leomdaq 
t o t a l  

r m B I U F B ,  

rp ft abf 
lb 
p, 

1014 
724 
644 
851 
642 
627 

1024 
739 
594 
872 
568 
864 

l o a  
787 

694 
715 

687 
678 

1107 
816 
769 
760 

728 
741 

1143 

815 
854 

788 
752 
777 

Ambient 
exhaust 
Irename 

q It ab 
lb 
PO 

1121 

580 
782 

472 
393 
289 

1111 

678 
774 

469 
388 
281 

' 784 1110 

461 
582 

Wl 
255 

lloe 

562 
776 

465 
385 
213 

lloa 
778 
666 
453 
385 
283 

?r* 
total 

;emper 
ature 

TPP OR 
- 
1432 
1414 

1412 
1411 

1412 
1415 

1453 
1407 
14.04 
1422 
1422 
1424 

1431 
1415 
1410 
1407 
143% 
1418 

1412 
1438 

1414 
1410 

1404 
1411 

1443 
1422 
1419 
1418 
1418 
1416 

- 
eoond- 

totll1 
mper- 
a tme ,  
T, 
OR 

- 
826 
643 

637 
842 
e45 
624 

596 
580 
888 
591 

593 
596 

576 
650 -" "_ 
586 
580 

538 

5% 
$51 
598 
5M 

"_ 

"_ "_ 
6L6 "- "_ -" 

Temperature Memure 
ejector 

5624 
6043 

501 4239 

500 6689 
488 I 5018 

488 8160 

498 4320 
496 I 5125 
495 5723 
493 8113 
496 6422 
486 1 5758 
48B 4486 
494 I 6236 
496 6892 
493 5230 

496 I 7078 
-" 67M 

. .  
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TABLE 11. - Continued. DATA FOR VARIOUS XJ-79-UE-1 EJBCMR COIPIGURATTIONS 

( E )  C d l g u r a t i o n  I. Diameter r a t l o  D P p .  1.23; spacing r a t i o  L/Dp, 0.86; p r i ~ - n o o x l e - a r i t  d1mIeter Dp, 21.5 i n c h 8  

c - 
U 

- 
1 
2 
3 
4 
5 
6 
7 

8 
9 
0 

2 
1 

3 

4 
5 
6 

8 
7 

9 

0 
1 
2 
3 
4 
5 - 

J Perromanor pan 

:Jectol 
le l@t.  
flow 

- 
0.048 . c47 

.048 

. M I  

.041 

.Oh7 

.046 

.070 
.a70 
.OIL 

.071 

.070 

.070 

.os1 

. 091 

.097 

.096 

. o s  

.a95 

-3.26 

.I28 

.I26 

.125 . 1QS 

.125 

bb8FY 
r e s m t  
r a t i o ,  
P d P O  

- 
2.07 
2.m 
4.04 
3.05 

5.18 
5.98 
6.60 

2. le 
2.53 
3.06 
4.10 
5.07 
6.17 

2.05 
2.48 

4.w 
3.00 

5.01 
6.01 

2.05 

2.88 
2.48 

4 . w  
4.91 
5.60 

. 

:Jector 
total- 
‘ressur 
M L t l O ,  

p d p P  

- 
0.466 

.291 

. 1 7  

.256 

.242 

. a8 .a9 

.454 

.374 

.309 

.265 

.a3 

.e48 

.382 
,476 

.331 

.286 

.e70 

.273 

A87 
.4Ds 
.3M 
.3w 

.292 
2 9 5  

, jeotot  
j e t -  

ratio, 
m t  

5i 
FlP 

- 
0.931 

.943 

.944 
,951 
.958 
.953 
.955 

. 838 

.947 

.959 

.071 

.963 

.973 

.958 
,959 

.BE7 

.975 

.sa1 

.985 

.9e4 . 960 

.971 

.BE1 

.996 
1 .oo 

- 
MQw 

I W d .  
t o  

,emper. 
aw 

rtum 

- ?x 
2.25 
Q.96 
2.30 
2.30 
2.31 
2.32 
2.29 

2.44 
2.44 
2.43 

a.41 
a .42 

a.rs 
a.42 
a . e  

2.40 

2.43 
2.43 
2.43 

Q.W 

2.49 
2.49 

2.49 
2.49 
2.48 

T Uelght f l w  T 

l b / k  

0.032 
80.87 .031 
80.89 ,031 

80.79 

.051 80.92 

.031 80.94 
,651 80.63 .OS9 80.25 

.w 
79.56 .M 
79.67 .M 
80.18 

.M 79.57 

.a45 19.63 

.U45 19.72 

.os2 
80.48 .0&2 
80.28 

.om 
80.40 .061 
89.44 .OB1 
80.47 .062 

60.43 

.pBD 
80.40 .om 
81.01. ,079 

80.33 

.om 81.01 

.079 80.78 

.079 80.79 

Leoond, 
arY 
alr  

flow. 

.b/aeo 
v, I 

- 
3.92 
3.82 
3.89 
3.87 
3.84 
3.89 
3.76 

6.68 

6.70 
5.59 

5.61 
5.67 
6.60 

7.86 
7 .82 
7 .a4 
7.70 
1.71 
7.84 

10.19 

10.19 
10.20 

10.13 
10.14 
10.19 

pr1W.m 
t o t a l  

weamre,  
P 
l b  

bq ft abr 

P’ 

2286 
2291 
2279 
2219 
2272 
2264 
2253 

2324 
2289 
2279 

2264 
2264 

2285 

2242 
2211 

2.227 
2211 
2224 
2219 

2297 
E273 

2215 

2212 
!?214 

2214 

Preasura In 

q i t  ab8 

, 1100 
as8 

663 
745 

438 
318 
E41 

1095 
905 

552 
I43 

446 
361 

1107 

741 
901 

444 
%6 

389 

1107 
sa 
738 
547 
450 
393 

1404 
1406 
1403 
1388 
19% 
1399 
1381 

1415 
1406 
1400 
1391 
1398 
1397 

15% 
1403 

1378 
1379 

1379 
1379 

1402 

1378 
1375 
1376 
1376 

m a  

;amper- temper- 
ature, a t m e .  I 

620 
504 624 
505. 

608 505 
606 503 
804 

505 601 
505 602 
509 

678 
504 575 
504 

wg 580 
503 578 
503 577 
504 674 

9”:: 3 569 
567 
567 

606 

505 546 
Ms 

easura 
j w t o r  

thZV8t 
.i e t  

*.J J 

l b  

- 
4222 

5137 
4782 

5673 
6118 
E 6 7  
0346 

4267 

5153 
5671 
8059 
8560 

4265 
4116 
5136 
6750 

63B3 
6180 

4285 
4746 
5185 
5857 
6203 
6449 

4ee0 

- 

L= 1 v 
.. ... . . . . . . . . . . . . 
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TABLE 11. - Continued. DATA FOR VARIVJS XJ-794E-1 EJECTOR CafFI5UFlATIONS 

(h)  Conflgurntit% 8. Mametar r a t i o  D&, 1.43;  spacing r a t i o  L&,, 0.87; primary-ooezle-exit  dlaacter Dp, el.5 inchea 

T 1 T 7; PsrPomance  parametere Weight f l m  Prsaeure Temperature ?J 

- 
2 
1 

3 
4 
5 
6 

7 
8 

0 
9 

2 
1 

4 
3 

5 
6 
7 
8 
9 

0 
1 
e 
3 
L 
5 

6 
7 
3 
3 
3 
1 - 

ljeotor 
total- 
'rasm 
r a t i o ,  
V P  

Secondar: 
t o t a l  

? reamre ,  
'a, 

ZpE-Xl  
l b  

rimam 
total 

ature ,  
emper. 

f '  

3 jwto  
j e t -  

t h m t  
ratio 

Ambient 
axhaua t 
msnure  

PO 1 

l b  

:jecto1 
reight. 
flo* 

0.035 
,034 
. o s  
,033 
.a33 
.OS2 

.O48 

.a8 

. 048 
.a87 

. w 7  

.047 

.079 

.079 

.077 

.076 
'.076 

.076 
,077 

.112 . 110 

.110 
,111 

. lo9 

,139 
.139 
.13a 
.13a 
.137 
* x37 

.lo9 

2.16 
2.86 
3.83 

6.86 
4.95 

7.17 

2.18 
2.97 

4.94 
3.88 

5.93 
7.71 

2.16 
2.19 
3.00 

4.96 
3.98 

5.93 
7.69 

2.17 
2.99 
3.94 
4.85 
6.99 
7.84 

2.18 
2.98 

4.99 
3.87 

6.08 
7.78 

0.461 
* 544 
.232 
.175 
.162 
.X4  

.456 
,334 
.e43 
.I86 
.17L 
.161 

.462 

.456 

.248 

.2M 

.175 

.183 

,464 
.339 

,220 
.e61 

.201 

.194 

.465 

.273 

.346 

.Is0 

.e17 

.212 

. a s  

0.622 

.907 

.920 

,916 
,9525 
,850 

.934 
,947 
,924 
.951 
.998 . 95-2 

.946 

.945 

.947 

.a47 
,948 

,966 
,950 

.941 
,949 

.964 

.94Q 

,988 
.n74 

.961 
,959 

,962 
,969 
.982 
,994 - 

2.18 
2.23 
2.29 
2.31 
2.30 
2.56 

2.42 
2.38 
2.58 

2.36 
2.56 

2.50 
2.51 
2 . 4 8  
2.M 

2.48 
2.48 

2.60 
2.63 
2.55 
2.54 
2.55 
2.55 

2.66 
2.61 
1.82 
2.64 
2.64 
2.66 

e.57 

e.4a 

- 

0.1123 . M 3  
.m . m 2  
.M1 
.02l 

.031 . os1 
,051 .ox) 
,050 .om 
,050 .OM) 
,048 
.048 
,048 
,049 . IH8 

.089 

.DB9 

.069 
,089 

.068 

.OB8 

.085 

.om * w18 

.085 .QlM 

.w - 

80.81 
80.63 
80.96 
81.12 
80.97 
61.29 

80.86 
80.48 
80.23 
80.84 
80.41 
80.21 

80.27 
BO. 73 
81.01 
80.60 

80.32 
80.43 

80.23 
80.57 
90.24 
80.24 
90.14 
79.99 

31.54 
90.87 
30.86 
31.16 
30.66 
30.72 

~ 0 . ~ 8  

- 

2.85 

2.74 
2.77 

2.75 
2.70 
2.60 

3.94 
3.88 
3.84 
3.74 
5.80 
3.80 

6.58 
6.40 
6.24 
6.19 
6.17 

8.10 
6 . E  

9.00 
0.90 
8.92 
8.87 
8.80 
8.78 

11.56 
11.28 
11.22 
L1.22 
11.12 
11.08 - 

1446 

1418 
142e 

1421 
1420 
1419 

1442 
1417 
1414 
1414 
1418 
1414 

1432 
1498 
1419 
1412 
1410 
1413 
l4ll 

1M8 
1 U 8  
1410 
1407 
1405 
1406 

1448 
1429 
L424 
1427 
1423 
1423 - 

661 

617 
655 

614 

61 7 
615 

694 
691 
694 
595 
600  
598 

672 
571 
571 

671 
569 

869 
569 

562 
980 

654 
563 

649 
550 

647 
646 

E43 
640 
558 
654 - 

502 
502 
5M 
502 

603 
532 

503 
503 

508 
606 

610 
500 

so1 601 

501 
SO4 
502 
503 
502 

502 
50!? 
So0 
502 
500 
501 

499 

602 
601 

500 
502 
501 - 

4325 
4888 
5567 
5858 
6137 
6485 

4387 
5085 
5431 
5891 
6197 
6615 

4375 
468 
5157 
5635 
6031 

8743 
6e51 

4376 
5122 
6603 
8036 

6746 
6347 

u12 
6220 
5859 
6216 
6549 
6973 - 

lloe 
803 
544 
410 
382 
362 

1097 
785 

u s  
567 

399 
375 

1111 
1101 

584 
788 

473 

408 
428 

1110 
797 
606 

4684 
613 

446 

1118 
81 7 

646 
643 

510 
500 

2M9 
2 s 0  
2 x 4  
2340 
2346 
2346 

2405 
2349 
2-59 
2550 
2325 
2317 

24.00 
2414 
2968 
2347 
2358 

2322 
2322 

2390 
2349 

2323 
2321 

2301 
2299 

2596 

2365 
2360 

2360 
2343 
2361 

1104 
814 
612 
472 

329 
400 

1099 

600 
790 

4 71 
392 
298 

1109 
1098 

589 
185 

471 
391 
294 

1x00 

589 
784 

478 
sa4 
293 

1099 
792 

473 
808 

586 
302 

. .  . .. 



TABLE 11. - Cmthued.  DATA FOR VARImS W-79-(fB-1 EJECTOR CONFI(tITAATI0NS 

(11 Confignation  9.  Dlameter r n t l o  D f i P .  1.42; spaoing  re t io  L/Dp, 0.811 pFimary-nozels-axit  diameter np, 21.5 inches 

T - 

- 
0.056 

.os4 . OS6 

.039 

.OM 

. 040 

.050 . 048 . Q48 . a48 . 048 .a68 

.QB4 

. ge2 

.w 

.082 

.082 

.a01 

.lo2 

.lo5 . lo2 

.lo1 

.lo5 

.lo5 

.la? 

. l e3  

.E3 . l.28 

.128 

.128 

.138 

.loa 

- 
'rlmarg 
m a o u r  q-0"' 
I . .  - 

2.11 
2.93 
3.97 
4.97 
5.89 
7.96 

2.13 
2.91 

4.89 
3.96 

5.97 
8.W 

2.10 
4.90 
3.91 
4.80 
6.75 
7 .4s  

2.16 
P.96 

4.82 
3.85 

5.63 
5.71 

7.60 
8.87 

2.12 
2.81 

4.78 
5.88 

5.60 
7.28 

0.468 
.335 

.176 

.167 .Et7 

.467 

.359 

.187 
,179 
.165 

.471 

.24B 

.345 

* 205 
.199 . 190 

,210 

.=a 

.487 

. e54 

.216 

.w3 .205 .202 

.194 

.=a 

.47a .s2 
,268 
. B O  
. 2 l 8  
,214 

I 8. I 

. . . . . .. . . . 

- 
Ljsata 
j e t -  
;hruat 
r a t i o ,  

% 
FiP 

- 
0.932 

.945 

.e93 

.a99 

.913 
' . B s D  

.955 

.927 

.9a4 
,824 
.939 

. soe 

. e40 

.940 

.9W 

.929 

.941 

.959 

.947 

.947 

.9Q 

.938 
. .949 
.956 

'.976 
.984 

.957 

. 9 a  

.OS8 

.960 

.841 

.987 

- 
'rl.ar: 

ISaCUlA. 
t o  

mlper. ary 

:Ez 
T P a '  - 
2.27 
2.26 
2.26 
2.27 

2.29 
2.29 

2.45 
2.42 
2.39 
2.40 
2.40 
2.38 

2.54 
2.48 
2.54 
2.54 
2.51 
2.51 

2.54 

2.54 
2.56 
2.57 
2.49 

2.67 
2.49 

9.61 
2.57 
2.60 

2.61 
1.61  

a .a3 

2.80 

weimt flow l- - 
k f i  
- 
0.023 

.023 

.024 

.026 

. E 6  
,022 

.p52 . Ds1 

.os1 . D31 . M1 

.031 

.os0 

. D51 

.052 

.064 

.064 . D64 

.064 . a63 . WS 

.066 

.063 

,076 
.079 
.om 
.079 
.079 
.082 

- - 
Lciroar 

IlOW, 
gag 

.b/aea 
UP 

- 
80.93 
81.15 
81.22 
81.42 
81.54 
8T.53 

81.16 

81.87 
81.48 
81.41 
82.04 

80.66 
80.72 
83.19 
85.07 
8L.13 
81.09 

80.91 
80.87 
80.60 
80.59 
80.71 
7 8 . S  
78.03 
80.14 

81.07 
80.86 
80.87 
81.42 
81.16 
80.93 

8z.m 

- 
ICaand- 

flm, 
ary 

.b/s oc 
"8 

- 
2.91 
2.83 
3.00 
3.24 
3.32 
2.80 

4.09 
3.96 
3.89 
3.M 
3.99 
3.98 

6.62 

6.70 
8.70 

6.71 
'8.E8 
6.57 

8.3l 
8.35 
8.27 
8.26 
8.21 
8.18 
8 . Z  
8.18 

10.36 
9.98 

10.m 

10.40 
10. 4s  

10.81 

Reslurs I 
Rimary 

n-ensm-e, 
t o t a l  

PP' 

i?ixx l b  

2519 
2315 
2314 
2312 

2311 
2316 

2396 
2S29 
2329 
2329 
2322 
2 w  

2586 

2520 
2522 

2321 
2323 
2520 

2 J w  
2408 

2323 
2520 
2219 

2518 
2198 

24M 
2538 

2391 

acmdaq 
t o t a l  

r e f l a m ,  
pa J 

q P t  ab1 
l b  

- 
1115 

177 

409 

' S86 
387 

1121 

519 
791 

437 
Mi! 
389 

1142 
802 
577 
476 
G O  
443 

11'26 
802 
591 
503 

' U S  
473 

w+ 
462 

1160 
625 
895 
541 
513 
501 

488 

- 

I 
. . . . . . . . . . . . . . 

Ambient 
axhauat 
lre~ourc 

l b  
lq ft ab; 

PO * 

1123 

582 
189 

485 
393 
290 

1124 
800 
587 
476 
see 
291 

1198 

692 
8W 

473 
40+ 
310 

1118 
790 
581 
481 
412 
387 
513 
sm 
1155 
803 
598 
490 
418 
320 

Tempmrature Tis 
~ 

vim; 
;emper 
t o t a l  

EtUPe 
T 
OP' R 

- 
1410 
1436 

1405 
1408 

148 
1408 

1446 
1416 
1414 
1 4 5  
1412 
1414 

1438 
1405 
1403 
1407 
1407 
1405 

l U 2  
1415 
1411 
l+12 
1418 
1386 

1419 
1337 

1440 
1410 
1412 
lCl0 
1412 
1409 

- 
econd- 
arp 

emp" 
t o t a l  

a t m e ,  
Tan 
OR 

- 
630 
622 

618 
61+ 
E15 

583 

591 
586 

588 
de8 
591 

567 
58s 
65P 
558 
358 
559 

561 

555 
559 

550 
551 

535 
955 

861 

550 

542 
547 

%I 
540 
538 

e21 

U P D l Y  
jeotrs 

air 

ature 
emper 

TO 
4( 

- 
601 

500 
sol  

500 
496 
183 

scu 
501 
601 

485 
5w 

494 

496 
496 
488 
488 
4%6 
498 

5 M  
500 
500 

5m 
5CQ 

5 M  
Fa3 
60) 

488 
491 
496 
488 
498 
488 

L66e , 
. . . . . . . . . . . 



TbBU 11. - C4ltlnucd. DATA BOR VARIOUS 7J-79-OE-1 E-JECWFi COHBIWFATIONS 

(1) Configuration 10. Dinmates ratio 1.621 apminp r a t i o  q, 0.84; primary-nozzle-exit diameter D,.,, 21.5 inohea 

I 

ur 

- 
2 
1 

3 
4 
5 
8 
7 

8 
8 
0 
1 
e 
3 
4 

8: 
8: 
7 
0' 
9 
3 

1 
2 
5 
L 
5 
3. 

7 
3 
3 
1 
1 
2 - 

T T Weight flow Prcsaura T m p e r a m e  Perfomanoe  parameters 

: jeoto~ 
rclght. 
f l w  
r a t i o ,  
" 8 4  

ljeotor 
t o t a l -  
lressur 
r a t i o ,  
P,DP 

:jeatol 
.I&- 
hrust 
r a t i o ,  

FiP 

lecond. 

flopr, 
arg 

ws 
.b/asc 

Primary 
t o t a l  

treasure 
pP 
l b  

0.050 
.OS1 
. 028  
.a29 
.030 

.028 

.029 

.051 
a60 

,049 
.a49 
.me 
.049 
.a49 

. a79 

.077 
,077, 

.077 

.076 

.077 

.110 

.lo8 

.lo9 

.lo7 
,108 
.lo6 

.140 

.138 

.140 

.137 

.139 

.139 

2.87 
2.07 

4.69 
3.82 

5.61 
7 .P9 

10.01 

2.09 
2'. 91 
3.81 
4.71 
6.52 

10.47 
6.95 

2.10 

3.80 
2.90 

4.78 
6.97 
9.67 

2.15 
2.82 
3.83 
4.68 
5.64 
6.83 

2.15 
2.93 
3.85 
4.80 
5.64 
8.98 

0.481 
.346 
.280 
.m 
,160 
.122 
.lo7 

.478 

.343 
,282 
.212 

.137 

.175 

,108 

.477 . %7 
,260 
.el5 
.153 
.134 

.473 

.348 

.270 

.226 

.191 

.157 

.471 

.352 

.e74 

.228 
,202 
.183 

"_" "-" 2.15 
2.12 
2.10 
2.19 
2 -26 
2.20 
2.25 

2.36 
2.32 

2.38 
2.36 
2.37 
2.58 
2-44 

2.59 

2.49 
2.60 

2.62 
2.58 
2.58 

2.71 
2.87 
2.61 
2.64 
2.66 
2.64 

2.89 

2.63 
2.65 
E.65 
2.89 

e.84 

2.46 
Q.53 
2.40 
2.40 
2.50 
2.38 
2.35 

4.18 
4.10 
4 -06 
4.01 
3.99 
4.04 
4 . M  

6.44 
6.32 
8.33 
6.28 
6.Q7 
6.38 

9.07 
8.99 
8.94 
8.88 
8.88 
8.75 

11.48 
11.37 
11.34 
11.31 
11.22 
11.22 

2338 . 
2282 
n e 4  
2287 
2295 

2283 
2297 

2547 
2300 
2298 
2309 
2304 
2302 
23M 

2967 
2323 
2325 
2328 
2336 
2340 

2411 
2967 
2392 
2547 
2357 
2358 

2412 
2358 
2360 
2360 
2959 
QS64 

1129 
794 

487 

3 w  
409 

229 

1122 

602 
789 

417 
488 

591 
2eo 

1125 
801 
598 
407 
335 
242 

1132 
006 
613 
501 
418 
346 

1118 
803 

481 
612 

418 
S38 

598 

1418 
1392 
1389 
1394 
1393 
1394 
lS8S 

1401 
1397 

1403 
l4.M 
1401 
l4X 
1401 

1430 
1409 
1410 
1411 
1415 
1418 

1443 
1422 
14l8 
1421 
1421 
l U 8  

1443 
1422 
14m 
1416 
1422 
1492 

65B 
654 
860 
636 
632 
633 
618 

802 
684 
583 
593 
590 
586 
572 

564 

585 
582 

969 
547 
548 

532 
531 
542 
537 
5 M  
536 

536 
537 
638 
S54 
638 
528 

493 

496 
494 

495 
488 
69 6 
495 

496 
40s 
498 
496 
496 
487 
498 

495 
49 8 
49s 
496 
489 
485 

495 
496 
485 
488 
491 
494 

492 

494 
485 

494 
485 
495 

"" 

"" 

5762 
3856 
6168 
6589 

"" 

"" 

"" 

5883 
8086 
6227 
6786 

"" 

"" 

"" 

5984 
6436 
6920 

"" 

"" 

"" 

"" 

6070 
8294 
6644 

"" 

"" 

"" 

E189 
8366 
6701 

1128 
781 

478 
696 

387 
281 
246 

1122 

804 
791 

488 
404 

281 
517 

1129 
807 
845 
4 m  
S58 
315 

1142 

529 
638 

451 
383 

1138 
831 
848 
538 
470 
433 

e21 

0.020 

81.43 .019 
81.49 .020 
81.27 .021 
80.48 

.018 81.6D 

.019 81.60 

.OX3 80.72 

.os2  81.01 

.032 81.41 
,OS2 81.51 

.os2  81.38 

.os1 81.54 

.a51 81.5d 

.azo 81.35 
0.923 

,887 
,895 

.886 ""_ -"" 
r"" 

.B92 

.831 
,907 
.913 

""_ ""_ .we 10.87 
.049 

81.75 ,048 
81.4Q 

82.50 ,047 
82.12 .047 
81.58 .048 

"r" 

.949 

.923 

.950 

""_ 
I"" "_" 

. 9m . 842 

.e42 

.067 

82.38 .OM 
82.16 .066 
82.27 .088 
81.89 .067 
81.86 .067 
81.75 

.OB5 
82.32 .OB4 
82.10 

82.31 .M16 
82.52 .084 
82.26 .086 

-"" 
.982 . B51 
.956 - .084 I 82.28 

. 



. .  . 

TAFILE 11. - Concluded. DATb POR VARIWS XJ-7SdE-1 EJECMR CO#BI@JR4TIONS 

(k) Configuration 11. Mametar   ra t io  D&, 1 . 7 0 ~  apaoing r r t l o  I&, 0.85; priaarymoEEle-erlt  diameter Dp, 21.5 lnchcs 

- 
tu1 

- 

2 
1 

3 
4 
5 

8 
7 
8 
9 
.o 
.l 
.2 
3 
,4 
.s 
.e 
.7 
.8 
.0 
0 

'1 
!2 
!3 
84 
'5 

'8 
'7 
'8 
8 
0 - 

T Perfmmnce parme tem l- - 
Cjcctor 
[eight- 

r a t i o .  
flow 

V f P  

- 
0.040 . 039 

,039 
.038 
.038 

.061 

.060 

. E 8  

.058 

.os7  

.OB9 

.om 

.a88 

.a87 

.ca7  

. Is0 

.la .E9 

.128 

.1p9 

.169 

.I71 

.170 

.171 

.171 

.212 

.211 
-211 
.210 
,210 
II 

- 
reaaur, 
r a t l o ,  
'€!PO 

- 
2.13 
3.80 
5.54 
7.40 
8.99 

2.17 
3.73 
5.64 
8.27 
9.15 

2.16 
5.83 
5.72 
7.51 
8.58 

2.84 
4.12 
5 . U  
7.59 
8.88 

2.88 
4.17 
5.50 
7.15 
8.22 

2. 82 
4.22 

7.03 
8.09 

5.7a 

- 

6 n 
. .... 

- 
rjeotor 
t o t a l -  

)reaaurI 

%' 

- 
0.466 

.261 

.177 

.l22 

.1m 

.460 
,268 
.178 
.120 
.117 

.us 

. 2 a  

.182 

.I49 .E4 

.3M 

.268 

.M1 

.167 

.163 

. s a  

.219 

.e65 

.18S 

.187 

.368 

.276 

.2ss .220 

.218 

- 
rjwt01 

;hwt 
Jet-  

Pat io  

% 

- 
0.837 
.93s 
.SO6 
.E81 
.E83 

.942 

.9s4 

.E87 

.812 

.e94 

.940 
.8S5 

.go8 

.911 

.936 
,847 

.9Jo 

.918 

.e28 

.846 

.998 
,953 

,944 
.835 

.963 

.861 

.948 

.849 

.958 

m e  

- 
+lMELU 

t o  
recond- 
ary 

:emper- 
a t u r c  

c x '  - 
2.41 
2.35 
2.35 

2.42 
2.36 

2.50 
2.40 
2.M 
2 . u  
2.48 

2.57 
2.53 

2.59 
a.m 
a.sa 
2.53 
e.€& 
2.66 
2.67 
2.68 

2.68 

2.70 
2.68 

2.71 
2.71 

a.75 
2.74 

2.75 
2.74 

2.74 - 

T - q P 

- 
0.026 

.M5 

.025 

.Q25 

.M5 

.038 

.OS8 

.037 

. a 7  

.OS6 

.055 

.a54 

. OS5 

:E: 
.OB0 
.079 
.07B 

,078 
. D79 

.1os . lo4 
*lo( 
.lo3 
.1m 
.la 
.I27 
.127 
-126 
. le7 - 

~ 

81.93 
82.37 
82.15 
81.88 
82.01 

82.18 
82.49 
82.60 
82 -62 
82.69 

82.88 
82.40 
82.59 
62.58 
a a ~ 7  

82.68 
82.44 
BB -56 
82.4s 
82.48 

82.81 
82-75 
$2.39 
82.25 
82.40 

02.84 
82.86 
82.88 

82.52 
82.~16 
- 

7.35 
7.26 

2423 

2982 7.29 
8 7 6  

7.18 2378 
7.18 

ai89 10.76 

a s 4  

10.71 

w 2  10.67 
2586 10.68 
2392 10.70 
2585 

14.07 2376 
14.U 2373 

14.07 2568 
14.12 2598 

x u  2 x 1  

17.58 2392 
17.90 I 2390 17.54 2J86 

. . . . . . . . . . . .  . I .  

leomdar 
t o t a l  

)renBupa 

1q f t  ab 
lb 

1127 
618 
419 
290 
247 

1117 
6S7 
425 
285 
279 

1123 

:E 
353 
320 

832 
612 
479 

376 
590 

888 

520 
830 

458 
443 

882 
661 
558 
528 
517 

rnlSn$ 

PO' 

sxhaust 
srsanure 

q it ab; 
l b  

1130 

428 
622 

319 
263 

1119 
038 
422 
287 
280 

1118 

416 
619 

324 
277 

678 
810 

431 
314 
a6t1 

825 
569 
431 

! 351 
e88 

118 
966 
417 
339 
285 - 

Vimar: 
t o t a l  
;mer 
ature 
5' 
"R 

- 
1446 
1424 
1429 
1429 
1432 

1449 
1425 
1426 
1427 
1429 

1447 
1424 
1425 
1425 
1425 

1450 
1426 

1428 
1450 

lbg7 

1427 
1425 

l e 7  
1426 

1428 
1427 

1428 
1428 

1428 

1428 

- 

j e c t a  
UPPb 

m e r  
air 

atum 
To 2 

OR 
- 

488 
498 

48 7 
489 
498 

498 
486 
49 6 
498 
495 

495 
485 
484 
484 
494 

404 
483 
493 
493 
4113 

493 
483 
494 
493 
483 

493 
492 
492 
492 
482 - 

0 
N 

h 6 E  
. .  .. . . . . . . . . - 
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TABLE 111. - DATA FOR XJ-79-QE-1 VARIABL8 EJECTOR 

(a) N o m i n a l  weight-flow r a t i o  W&,, 0.043 
. . .  - 

ul 

- 
2 
1 

3 
4 
6 

6 
7 
B 
e 
0 

1 

5 
4 
6 

6 
1 

0 
3 
1 
2 

1 
L 
5 
J 
I 
1 

a 

n 

L 

1 T T hrro ncm D u p . m t o T m  

$ 
- 
3.029 
.me 
.me .cm 
.m7 

.MB .me 

.m .om 

.m 

.me 

. a28 .m 

.m 

.m 

.021 .Ea 

.m .&?a 

.m 

.a?7 

.m 

.m 

.QDB .m 

.ma .028 .a?n 

.m - 

m a  
pn.- 

rut10 
Sara 

5 
PO 

- 
2.20 
P . l l  
2.16 

2.11 

2.0s 

e.11 

e m  
a m  
e m  2.86 

4.01 

4.00 
4.m 

1.w 
1.89 

5.01 
1.01 

6.01 
6.W 

5.01 
1.12 
1.- 

8.U 
1.11 
8.08 
8.07 
6.90 

1.Bo 
6 . e  

4510 
4451 
438E 
U B 3  
4384 

5lP3 
1120 

51MI 
1131 

wB1 

m a  
5785 
a715 
8130 
m12 

BIW 
6141 

6111 
B l l 4  

8070 
BBSB 

8 I a  

14% 
8117 

U S 1  
l59B 
0518 
82s 

m a  

I 
1.011 
1 .OB 
1.061 
1 .o+l 
1.u1 

1&3 
1.064 
1.088 
1,148 
1 . P U  

1.m 
1.116 
1.147 
1.182 
1.m 

1.- 

1,lU 
l.U 

1.W 
1.n.9 

137P  

1.098 
1.111 
1.182 
1.15 

1 3 1  
1.414 

1.m 

1.11 
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TABLE 111. - Continued. DATA FOR XJ-79-OE-1 VMIABLE EJECTOR 

(b) Nominal weight-Plow ratlo W$fJp, 0.078 

7 - lot r 
Soomd 

ai* 
.rl _. 

nm. 
E.. 

lb/mo 

- 
8 . n  
8.21 
6.P8 

6.20 
6.14 
1.14 
6.08 

8.19 

8.11 
6.11 

6.10 
6.14 

6.11 
8.18 
6.11 
6.11 
9.11 
6.11 

1.18 
0.m 
0.m 
6.10 
4.N 
1.10 
8.M 
8.03 

T I - 
jmtu 
jtt- 
irmst 
L t l O ,  

!?i 

- ).%e .94a 
.911 

.970 

.Dm 

.916 . m  

.Pq) 

.e75 

.e70 

.Dl0 .96s 

.871 

.918 

.917 

.$la 

.971 .95¶ 

.9m 

.a61 .sn 

.864 

.981 

.m .94¶ 

.Dl8 - 

- 
J--W 
i 1- 
riEW 

ratio 
v, 
UP 
- 

- 
0.071 

. O l l  

.018 

.078 

.071 

.011 .OW 

.071 

.017 

.071 

.071 .ow 

.G71 

.070 

.all 

.011 . oll 
,071 

.om .om 

.D71 

.077 

.071 

. O l l  
,017 

.ut1 - 

RlYr 
grs 

.sight r m .  
Lb/SW 
"PI 

- 
78.48 
19.15 
80.10 

m e t  
78.88 
78.51 
78.50 

78.91 

7 0 . S  
78.61 

1s.m 

1D.n 
1n.m 
:::3 
71.M 
7B.01 
79.11 

78.88 

11.M 
lB.00 

?I .5a 
18.08 
18.91 
19.48 

7n.e~ 

- 

517 901 "_ 
"I "_ --- 

514 "- "_ _" "_ 
"- -" 
574 
" 

"- I " 

$ 1 '  " 
" 

" 

b6€ 
. .. .. 

I I . .. 



.. . . . 
3997 ' 

v 

iA 

ii 
N w 

TABLE IIT. - Continued. DATA FOR XJ-79-aE-1 VARIABLE EJECTOR 

( c )  N o m i ~ l  weight-Plow r a t i o  W&,, 0.116 

T 1 r 1 PDTZW Pn.aur. - 
I j W b  
lalpht 
rlor 
= t i c  
wa 

WP 
- 

- 
0.lla 
.111 
.111 
.Ill 
.117 

A11 
.116 
.117 
.U6 

.115 

.115 

.114 

.1lu 

.I= 

.uB 

. U E  

.ll1 

. lls 

.U4 .m 

.114 

.1W 

.US .us 

.115 

.114 

.I14 - 

1.oll 
1.on 
1.066 1.m 
1.w 

1 . h  
1.W 
1.lY 
1.m 

1.058 

1.U8 
1.178 
1 . m .  

1.070 

1.141 
1.117 

1.214 
1.119 

1.P8 

1.114 
1.150 
1.181 
1.214 
1.251 
1.289 
1.389 

1 . ~ 4  

- 

0.m 
.M 
.M .a5 .BB 
.84 .e3 .a0 . 81 

.BO 

.ea 

.87 

. E l  

.an 

.85 

.8B 

.a7 

.E7 

.BE 

.ne 

.01 

.E7 

.a0 

.I 

.09 

.BO 

.a7 

- 

2.2.2 

2.95 
2.Ql 

P.21 

e.88 
8.01 

2.94 
P.94 

4.01 
4.03 
4.m 
4.W 
S.B8 

3.08 
6.00 
1.00 
8.08 
6.01 
4.88 

1.14 
6.W 

1 - 7 7  
6.98 

6.75 

e.20 

8.m 

6.n - 

0,685 

. 610 

.64s 

.as 
A59 

.sp1 

.UB 

,547 
,371 

.am ,441 

.w 
* s l s  . pB4 
.U4 
.3E6 
.540 
.3lO 
. a 0  .m 
. a 4  
3 3 6  
,107 

.268 

.211 
2 2 4  

.211 

- 

81 -20 
0l.W 
81.31 
81.51 
81.73 

01.m 
81. I1 
81.87 
o1.m 

81.74 
B1.M 

81.81 
81.88 

EP.W 

81.70 
81.70 
81.61 
81.70 
81.76 
81.78 

82.08 
81.8s 
8l.11 
81.93 
81.m 
81.91 
n1.m - 

P.000 
9.564 
8.113 
9.564 
9.587 

9.341 
8 . W  
9.sm 
8.539 

D.U2 
8.615 

8 . U l  
8 . U 8  
9.454 

8.400 

8 . W  
0.- 

8 .MB 
8.571 
9.482 

8.m 
8 . S E  
9 . B l  
8.511 
8.381 
8.357 
8.m - 

0.ow 
.on 
.071 

.071 

.Om 

.OR? 

.OTQ 

.OB 

.on 

.on 

.on .on 

.on 

.on 

.on . oll 

.on 
,071 

.on 

.071 

.Wl 

.CnO 

.071 

.MO .on  

.Dl1 

.011 - 

N w 



. . . . . . . . 

. .  

TABLE 111. - Continued. DATA FOR XJ-79-OE-1 VARIABLE EJECTOR 

(d) Nominal weight-flow r a t i o  W$wp, 0.149 

- 
- 
W n  
rrtio, 
De 
Dp 
- 

- 
1.12s 

1.527 
1.111 

1.066 

1.lU 
1.14a 
1.148 
1.- 

1.117 

1 . W  
1.213 

1.289 
1.W 
1.091 
1 . m  
l.l.21 
1.160 
l . la2 
1.21s 
1.ZW 

1 . w  

1;SW 
1.SSR 
1 . S  

1.166 
1.1- 
1.P5S 

- - r sw 

D.0- 
r a t i o  + 
- 
0.88 .e4 

.n7 

.E5 

. E l  

.16 

.81 

.87 

.E7 

.87 

.89 

.I1 

.OB .R) .ea .a4 

.87 

.87 
. I T  . 16 
.19 

.89 .89 

.m 
.n7 
.M .ea - 

T T y a m t  f1.m 

Sjeeta 
J e t -  
;lmmt 
ntio,  

2 
- 
0.951 
341 
.9(1 

.980 

.w 

.a60 

.974 

.9&l 

.ms 
1.008 . up9 
.sal 

1.M 
1.- 
1.- 
1.m 
1.- 
1.031 
.991 

.urn 

.mi 

.mu 

.pBl .a 
1.- 
l.M 
1.- 

I 
0.150 2.17 
.In 2.15 
.IM 2.14 I 2.66 

"" 

"" 

2.01 
"" 

"" 

"" "_ 
"" 

2.m 
I" 

"" 

"" 

"" "- 
2 . 1  
"" 

"" 

"" "_ "_ 
2.m "_ 
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TABLE 111. - Conoluded. DATA FOFI XJ-79-OE-1 VARIABLE EJECTOR 
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l Q , O  I B) Total-  temperature probe 

180' 

Ff w e  7. - Schematic  diagram of' baaic  ejector  instrumentation, 
fooking downstream. 
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Figure 8. - Thrus - t  and air handling performame data for ejector 
configuration 1; De/% = 1.02, and L/Dp = 077. 
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Figure 9. - Thrust and air handling p s r f o r m c e  data for e jec tor  
conf~guration 2; D J D ~  = 1.02, and L / D ~  = .w. 
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configuration 4; D ~ / P ~  = 1.09, an: L/D~ = .QS. 
F i g u r e  11. - Thruat and a i r  handling performance data for e j m t o r  
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configuration 5; De/+ = 1.16, and L/D, = -85. 
Figure 12. - Thrust and air handlfng performance data f o r  ejector 
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Figure 13. - Thrust and air handling performance data for ejector 
configmat ion 6; De/% = 1.16, and L/D, = .96. 
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Figure 14. - Thrust and air h ndli erformance data for 
ejector  configuration 7 ;  De?% =y.E3, and L/% = a 8 6 .  - 
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Primary pressure  ratio, pp/p0 

Figure 15. - T h r u s t  and air handling performance data for ejector 
configuration 0; De/Dp = 1.43, and L/+- = .W. . . . . . . - . 



NACA RM E56E23 - 43 

0 
4 * 
d 
$4 

m 
rn 
8 
k e 

. 
Primary pressure ra t io ,  pp/p0 

Figure 16. - Thruat and air handling performance data for ejector 
oonflguration 9; D.;/Dp = 1-42, and L/% = -97. 
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’ Primary pressure  ratio, pp/p0 

Figure 17. - Thruat and air  handling performance  data Par ejector  config- 
uration 10; D&, = 1.62, and L/D, = .84. 
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Figure 18. - Thrust and  air handling performance data for ejector 
configuration 11; De& = 1.70, and I,/% = -85. 
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(a) Thrust; data. 

Figure 19. - Performance w i t h  variable e j e c t -  
or diameter a t  a weight-flow rat io  of .043. 
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(b) Total-pressure r a t io .  

Figure 19. - Concluded. Performance with 
variable  ejector  diameter  ratio at a 
weight-flow  ratio of .043. - 
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Ejeotor diakter  ratio, De/% 

(a) Thrust data. 

Figure 20. - Performance with variable e j e o t c r  diameter at a reight- 
f low ratio of .078. 
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Ejector  diameter r a t l o ,  De/Dp 

(b) Total-preesure  ratio.  

Figure 20. - Concluded. Perfomnance w i t h  variable   ejector 
diameter r a t i o  at a ueight-flow  ratio of’ .078. 
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Ejector diameter ratio, D,/Dp 

(a)  Thrust data. 

Figure 21. - Performance with  variable  eject- 
o r  diameter at  a weight-flow ratio of .116. 
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F igu re  21. - Concluded.  Performance with 
v a r i a b l e   e j e o t o r  diameter r a t i o  a t  a 
weight-f low ratio of' .116. 
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Ejector diameter ratio,  De/Dp 

(a) Thrust data. 

Figure 22. - Performance w i t h  variable e j e o t -  
or-diameter at a weight-flow ratio of' .lb. 
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Ejeotor  diameter ra t io ,  De/Dp 

(b) Total-pressure  ratio. 

Figure 22. - Conoluded. Performance w i t h  
variable ejector-diameter ratio a t  a 
weight-flou ratio of .149. 
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(a) Thrust data. 

Figure 23. - Perfgwnoe with variable .eject- 
or diameter at a weight-flow ratio of .176. 
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( b )  Total-pressure ratio. 

Figure 23. - Concluded. Performanoe with 
variable ejector  diameter r a t i o   a t  a 
weight-flow ratto of .176. 
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Figure 24. - Relationship between spacing rat io ,  I&,, and 
dlarneter rat io ,  D,/Dp, for  variable shroud testa.  
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Figure 25. - Relationship betreen secondary terneraturn-rise RUB air-flm. 
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Figure 27. - Hfect of weight-flow  ratio and diameter  ratio on primary-nozzle flow coef- 
ficient for ZJ-7943-1 ejector assembly. For prLmary pressure  ratios, Pdpo, above 3) 
I$ = 21.5 inches. 
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Abstract 

Internal  Performance of an XJ79-GE+1 variable e jec tor  was experi- 
mentally determined with the primary nozzle in a representative non- 
afterburning  position. Jet-thrust and air-handling data were obtained 
in quiescent air f o r  1l selected  ejector  configurations  over a wide 
range of operation.  Additional data, a t  specific  operating  conditions, 
were obtained  which indicate the ejec tor   d iameter   ra t io   for  peak jet- 
thrust performance. The experimental  ejector data &re presented in  
both  graphical and tabulated form. 
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