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PFELUSNARYRESULTS OF KLTITUDE:WIND-TUNNEL 

. 1h'VFSTIGATION OF X24C-4B TURBOJET ENGINE 

Iv- PERFORMANCE OF MODlFIED COM?FGSSOR 

By II. Carl Thorman, and David T. Dupree 

The perfomnce of the 11-stage axial-flow compressor, modified 
to improve the compressor-outlet velocity, in a revised X24C-4B 
turboJet e.r&.ne is presented and cornFred with the perfornx%ce of 
the compressor in the origiqal engine. Performance data were 
obtuined. from an investigation of the revised engine in the PIACA 
Cleveland altitude wind tunnel. Compressor performance data were 
obtain& for en&ne operation with four exhaust*nozzles of differ- 
ent outlet area at simulated altitudes from'15,OOO to 45,000 feet, 
simulated flight Mach numbers from 0.24 to 1.07, and en#ne speeds 
from 4000 to 12,500 rpm. The data cover a rawe of corrected engine 
speeds from 4100 to 13,500 rpm, which correspond to compressor b&ch 
numbers from 0.30 to 1.00. 

Velocity distribution at the compressor outlet was more nearly . 
uniform wjth the modified compressor than with the original compres- 
sor. A coqarison of the performance of the modified and original 
~ompressol;s shows that at corrected engine speeds from 8000 to 
13,000 rpm L;he corrected air flow was approximately 2 percent less 
and the compressor effidency was approximately 2 percent greater 
for the modified compressor than for the original compressor. For 
these operaLin(,: conditions, compressor pressure ratios of the two 
c=ompressors were,approximately the same, Operatiw lines for the 
modified compressor fell on the high air-flow side of the maximwn- 
efficiency region. The highest compressor efficiency obtained in 
this investigation was 86.5 percent. At a given compressor pressure 
rat10 and corrected engine speed, an increase in altitude reduced 
t;lie corrected air flow. At a given compressor pressure ratio and 

.  

.  
.  

-- ” -- -,. .- . .-.  I- _ _._. _ ^--. - -.-,_ _.- -.- _. .___ 



2 . NACA, RM No. SE7L22a 

corl*ected air flow, an increase in altitude reduced the compressor ' 
efficiency. An increase in altitude caused the compressor operatine; 
li'no based on corrected air flow to shift to higher compressor pres- 
aure.ratios. Increasing the flight Mach number caused a reduction 
in compressor efficiency and compressor pressure ratio at corrected 
air flows of less than 50 pounds per second, and reduced compressor 
pressure ratio at any compressor @ch number or corrected en@.ne 
speed. 

. 

Il!i'iSOD~TION 

Performance and operational charakter;istics of the X24C-4B turbo- 
jet enL;ine and its components have been determined in an investigation 
conducted in the NACA Cleveland altitude wind tunnel at the request 
of the Bkrecd of Aeronautics, Navy Department; Preliminary results 
from an investigation of the ordginal en&ne; which*include pressure 
and temperature distributions, engine performance., and compressor 
performance, are presented in references 1,'2, and 3, respectively. 

. . 
Afier the investigation of.ihe original engine, the compressor 

and the combustion chamber were modified by the manufacturer. Changes 
in the compressor were made in.order to improve the velocity distri- 
bution at the compressor outlet and cknges in the combustion chamber 
were made in order to improve the temperature distribution at the 
turbine inlet. Compressor-outlet Velocity profiles for the 6riginal 
and modified compressors, performance of the modified compressor 
operating as an integral,part of the revised engine,'and a comparison 
'of the performance of the original and modifJed compressors are pre- 
sented herein. 

Compressor petiormance data were obtained for a range of flight 
conditions through the oherable speed range of. the engine with each 
of four exhaust nozzles. EFfects of variation in flight conditions 
on the comprekor operatir$ line, the comprestior efficiency, and the 
compressor performance characteristics are graphPcally presented. 
Cotipressor perfoMaance data are also presented in tabular form. 

ENGINX INSTAIJ+ATIONANDCOfi~StiR 

'The revised engine was mbuntkd in a wing section in &he altitude 
wind tunnel in the same manner as the original engine (fig. 1). A 
desckiption of the original engine and installation is given in ref- 
erence 1. For this part of the investigation, refrigerated air was 
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supplied from the tunnel make-up air system through a duct to-the 
engine. A detailed description of the original compressor is given 
in reference 3. Instrumentation of the engine (fig. 2) was the same 
as described in reference 1. 

In the revised configuration the compressor was modified by 
reducing the @ad on the blades of the eleventh rotor stage. The 
blades were twisted 2o at the midspan and 6O at the tip in the direc- 
tion of reduced angle of attack. This change was made in or@er to 
obtain a more nearly uniform velocity distribution at the compressor 
outlet. 

The combustion chamber in the modified engine differed from the 
origitil combustion chamber in that the shape and the location of 

' air inlet holes were changed to improve mixing in the secondary com- 
bustion zone. The total area of the airinlet holes, however, was 
the same as in the original combustion chamber. Improved compressor- 
ou$let velocity distribution permitted reduction of the blocking 
area of the screens at the combustion-chamber inlet. 

Four exhaust nozzles having outlet areas of 170.6, 188.7, 
231.5, and 330.4 square iixhes were used; The standard configura- . 
tion of the revised engine included the exhaust nozzle with an out- - . 
let area of 170.6 square inches; This outlet area was chosen in 
order to obtain limitiw turbine-outlet temperature at maximum en&ne 
speed for static se+level cdnditions. 

PROCEDURE 

Data were obtained.at simulated altitudes from 15,000 to 
45,000 feet with a si@ated flight &ch number of 0.53 and at a simu- 
lated altitude of 25,000 feet with simulated flight MElch numbers 
from 0.24 to 1.07, which correspond to ram-,pressure ratios from 1.04 
to 2.05. Ram-pressure ratios were varied by regulation of the total 
pressure at the compressor inlet while the static pressure in the 
tunnel test section corresponding to the desired altitude was main- 
tained. Flight Mach numbers were calculated on the basds of a 
total-pressure recovery at the compressor inlet of 100 percent. 

Complete compressor peormance data were obtained at each 
altitude and flight Mach number from operation of the engine at 
enL;lne speeds from 4000 to 12,500 rpm with each of the four exhaust 
110zz10s. The data cover a range of corrected engine speeds from 
approximately.4100 rpm to 13,500 rptn, which correspond to compressor 
Mach numbers from 0.30 to 1.00. Methods of calculating compressor 
performance and compressor-outlet velocity are described.in refer- 
ence 3. 

- 

.-- - . _~ .-~-_-- _-- - I ---. -- .,--...__ -_*_ __ _.__,.___ -~ ~.~ _.-----__--- .-- 



4. NACA RM No. SEi'L22a 

% 

N 

P 

p2/po 

'4B2 

P 

PJP2 

% 

V * 

9 c compressor efficiency, percent 

0 ratio of compressor-inlet absolute total temperat!We to NACA 
strtndurd sea-level absolute temperature 

SYMEQLS 
c 

compressor Mach number 

flight Mch number 

er@ne speed, rpm . 

total pressure, pounds per square foot absolute 

ram-pressure ratio 

compressor pressure ratio 

static: pressure , pounds per square fopt absolute, 

compressor stator+tage static-pressure ratio 

Indicated temperature, OR ~ 

velocity, feet per second 

air flow, pounds per second 

ratio of compressor-it-&$ absolute total prf?ssLu'e to NACA 
standard sea-level absolute pressure 

. 

0 free-otream conditions 

1 GOWl inlet; 

2 compressor Inlet 

3 compressor stator stages 

4 compreosor outlet 

Stations- to.which the numerical sub3cripts refer are shcwn in 
i'i;.uro 2. 

. 
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The following deters are used to general&e the results to 
WCA standard atmospheric' conditions at sea level: 

CwaO> /s corrected air flow, pound3 per second 

N/G corrected engine speed, rpm . 

RESULTS AND tiIk.X'SSION 

Methoa of Presentation 

The correction factors 6 and. 8 used to generalize the,com- 
pressor performa+ce data account only for variations in total tem- ' 
perature and total pressure at the comprqssor inlet for a constant 
flight 1lach number. In the developme& of the correction factors 
(reference 4), component efficiencies have been assumed constant. ' ' 
V:lriations in compressor efficiency therefore cause variations in 
the generalized results. 

For each combination of altitude, flight Msch number,and * . 
exhaust-nozzle-outlet area, a compressor operatinS line was obtained. 
Compressor operating lines are presented in two forms: (1) the 
relation of compressor pressure ratio to corrected air flow, and 
(2) the relation of compressor pressure ratio to compressor Mach 
number and corrected engine speed. Compressor efficiency is pre- . 
sented as a function of corrected air flow. The compressor charac- 
f;erigtlcs for the ran&e .of exh&ust-nozzle-outlet areas investigated 
are presented a3 the relation dcompressor pressure ratio to cor- 
rected air flow along lines of constant corrected engine speed ma 
contour3 of constant com$ressor esficiency. The characteristic ' 
curve3 were constructed from operating lines and efficiency curves 
for the four exhaust nozzles at given flight conditions. The range 
of charabteristics d.id not extend to the region of dampressor stall. 
l?e:formance drrta fo? the modified compressor are preaentea in 
table I. 

Velocity Profile at Compressor Outlet 

Typical velocity profiles across the compressor-outlet annul~s 
of 'the modified and original compressors are compared in figure 3. 
The modification improvedthe compressor-outlet velocity distribution 
by Increasing: the velocity near the inner wall at all engine speeds 
and decreasing; 'the velocity near the outer wall at engine speeds 
greater than 9000 rpm; The greatest improvement was obtained at an 

__ .  .- _ ,  .  i ,  ,~^~_ - .  -. .  .  ._ -_.- “; -.. .  -..-_ - _.._ _ ~- __ 2, -_.- _ - _. __ .- .- .- _ 
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engine speea of 11,500 rpm. For both compressors.$he location of 
the peak velocity was moved toward the outer wall by increases in 
en@ne speed. .At any given engine speed., however, the peak velocity 
was not so near the outer wall in the modified compressor as in the 
origin@ compressor. . . . 

Compressor Operat+g Lines 

Effect of altitude: - An increase in altitude SQ shifted the 
operating line based on corrected air flow that the compressor pres- 
sure ratio increased. at,any given corrected air flow (fig. 4(a)). 
This effect was very small with an increase in altitude.from 15,000 
to 25,000 foet. The operating line based on compressor Mach number 
or corrected eqine speed was unaffected by changes in altitude at 
compressor Mach numbers less than 0.75'(fig. 4(b)). At compressor 
Fhch numbers between 0.75 and 0.85, the operating line was shifteh 
to higher compressor pressure ratio only by a change in altitude 
from 35,000 to 45,000 feet. At compressor Mach numbers greater 
than O.BS, the operating line was shifted to higher compressor pres- 
sure ratios by any changes in altitude above 25,000 feet. The 
operatilll; line was unaffected by changes in altitude from 15,000 to 
25,000 feet. The altitude effect is analyzed in a later section of 
ihi report. 

Effect of fli&t Mach number. -- - An increase in flight Mach 
number caused the operating line basea on corrected air flow to . 
ohifi; to lower pressure ratios at corrected air flows lower thsn 
55 l70~a3 per second (fig. 5(a)). At corrected air flows greater 
than 55 pounds per secon$.t no shift in operating line occurred 
when the flight Mach number exceeded 0.53. Any increase in flight 
1&~oh number shifted the 'operatixq line based on compresBor Mach 
number or corrected engine speed to lower pressure ratios (fig. 5(b)). 

IWl'ect of exhaust-nozzle-outlet area. - An increase In exhaust- 
nozzle-outlet area so shifted the operating line that at a given 
correded air flow,compresoor Mach number, or corrected engine speed 
khe compressor pressure ratio was reduced (fig. 6). 

, 
'* Compressor. EiYiciency 

At correded dr flows greater than 20 'iounds per second, an 
Increaoe In altitude at a given corrected air flow caused a decrease 
in compressor efficiency (fig. 7.(a)); however, the effect of 
incrensiw nltitudo from 15,000 to 25,000 feet 183 very smsll. At 
. 
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an altitude of 25,000 feet and at corrected air flows lower than 
50 pounds per second., an increase in flight MELch number caused a 
decrease in compressor efficiency (fig. 7(b)). At corrected air 
flows greater than 50 pounds per-second, the effect of flight Mach 
number on efficiency was not appreciable. An increaoe in exhaust- 

. nozzle-outlet area caused a decrease in compressor efficiency, 
excepi; at a corrected air flow of approximately 60 pounds per sec- 
ond where the effect was negligible (fig. 7(c)). Ikimum efficiency 
at each flight condition and etiaust-nozzle-outleti area was reached 
in a rni;e of corrected air flow from 50 to 55 pounds per second; 
correspondiw to a rarqe of corrected engine speed from 11,000 to 
12,000 rpm. A maximum compressor officlency of 86.5 percent 
occurred with an exhaust-nozzle-outlyt are? of 170.6 square&ches 
nL <an altitude of 25,000 feet ana a flight J&h number of 6.24 -'- 
(fig. 7(b)). 

Characteristic Curves 

Compressor performance characteristfcs for s&era1 altitudes 
und a f1.Lt;ll-i; Wch number of 0.53 are presented in figures 8 and 9 
l‘or the rtmwe of en&ne operation with the four edhaust-nozzle- 
outlet areas used. 4L high corrected engine speeds the lines of 
constant corrected en&no speed were nearly vertical (fig. 8). 
When the compressor presourci ratio was decreased by enlarging the 
etilauat~nozzle-outlet area, the cckrected air flow remcined approx- 
imaioly cowtant at corrected en&ne speeds greater then 10,500 rpn 

' and. incrounod sligh\ly at correcked engine qeeds lower than 
lo,!*00 rpm. An increase in altitude so shifted all the lines of 
constant corrkted engine speed t;hat at a given c.ompressor pressure 
raLip ana a given correcLea engine speed Lhe corrected air flow 
decrensed. An increase in altitude caused a change in the compres- 
301’ charazter&sI;ics, which decreased the compressor efs'iciency for 
a given corrocled airdIow and compressor preosure ratio (fig. 9). 
With an increase in altitude from 15,000 to 25,000 feet at low 
values oi" air flow, however, the effect was noL easily discerned. 
The decrease in compressor efficiency at a given Corrected air flotr 
and compressor presstcre ratio and the shift of the lines of cor- 

i rected engine speed caused by an increase in altitude are attributed 
to Lhe affect of R decrease in Xeynolds number on the flow through 
the compressor. 

All o;)erating lines obtained in this investigation fell on the 
high air-flow side of the maximum-efi'iciency retions shown in fig- 
ure 9. An Increase in exhaust-nozzle-outlet area at a constant c&- 
reclsd d.r flow therefore resulted in ;L lower compressoe efficieni=y 

(Pig. 7(c)). 

.__ - _- .- . ..__.-,_ - , -_ 
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Analysis of Altitude Effect on Operating Line 

The reduction in compressor efficiency as the altitude was 
increased (fig. 9). required that more energy per pound of gas be 
extracted by the turbine. .I> order to obtain m&e energy from i;he 
gas, the turbine-inlet temperature was increased. This increase 
in temperature caused a slight reduction in volume flow at the com- 
pressor outlet, which resulted in a higher.compressor pressure 
ratio correspo9di.w to the performance characterietics of the com- 
pre33or. The shift in the operating line with increased altitude 
shown,in figure 4(a) is the effect of the decrease in compressor 
efficiency shown in figure 7(a) and the required ris'e in turbine- 
inlet temperature. The shift may be modified by variation of 
Lurbine efficiency. 

Compressor Stator-Stage SLatic Pressures 

The 3tatic-preanure rise. through the compressor stator stages 
at altitudes of 15,000 and 45,000 feet is shown in figure 10 in 
terms of the ratio of the static pressure at each stator sLage to 
the static pressure at the compressor inlet. At a corrected engine 
speed of 12,500 rpm, the static pressure in the first stage, and 
in some cases in the second stage,. was lower than the compressor- 
inlet static pressure. 'The static-pressure ratio in the first 
three or four stages was lower at high corrected engine speeds 
than ai low corrected engine speeds, but increased beyond the fourth 
ste:e when the corrected en&ne speed was increased. 

Comparison of Performance of Original and ‘ . liloairif3a Compressor3 ' 

A comparison of the pedormance of the original and modified 
compressors in their skndard engine configurations is given in 
the following: table. The values for the original com&&ssor were 
obtained from reference 3 end the values for the modified compres- 
sor were taken from figures 4, 5, and 7; 

__ __. ~__. -- 

._ _  .~~. _  . __. _--, _- ---_. ..~ - - . . . ..- _c -~- I .--- .__ ___.._..I I - 11--- ,I_ -.- ~--. 



NACA RM No. SE7L22a 
. 

Corrected 
engine 
speed 

N/G 
' he> 

13,000 25,000 

12,503 

11,500 

10,000 

8,000 

Jtitude 
bw 

15,000 
25,000 

35,000 
45,OCO 
15,000 
25,000 

sL;,ooo. 
45.000 
15,000 
25,000 

35,000 
45,000 
15,doo 
25,000 

!%ght 
,Iach 
lumber 

hlo 
' . 

0.24 
.s3 
.86 

0.53 
.24 
.53 
.86 

1.07 
.53 
.t,3 

0.53 
.24 
.53 
.86 

1.07 
.53 
.s3 

0.53 
.24 
.53 
.86 

1.07 
.3 '3 - . . 
.s3 

,0.53 
.24 
.53 

ratio 
p4/1 

hfoai- 
fiea 
4.06 
4.02 
3.97 
3.76 
3.80 
3.76 
3.73 . 
3.68 
3.82 
3.94 
3.26 
3.32 
3.26 
3.20 
3.16 
3.26 
3.40 
'2.45 
2;55 
2.45 
2.32 
2.25 
2.45 
2.45 
1.68 
1.77 
1.68 

2: ? I (ib/secj I 
1 

, 

Irig- Modi- 
ltX%l +a 
4.08 59.2 
4.00 5S.6 
3.95 STJ.c, 
3.68 59.0 
3.82 57.8 
3.76 58.3 
3.70 5S.l 
3.70 57.8 
3.84 117.5 
3.98 57.1 
3.22 54.8 
3.30 53;6 
3.27 54.3 
3.16 54.0 
3;16 53.5 
3 28' 
3:41 

52 l 7 
53.0 

2.44 44.0 
2.52 43.0 
2.44 43.6 
2.21 44.5 
'2.21 44.5 
2.48 42.2 
2.53 4*1;1 
1.68 31.0 
1.78 29.8 
1.63 ,30.5. 

kig- 
lnal< 
50.1 
60.1 
50.8 
59.0 
58.0 
58.8 
59.3 
59.3 
58.2 
57.0 
54.8 
53.6 
54.8 
s5';o 
55.0 
53.8 
53.0 
45.3 
42.5 
44.7 
44.0 
45.0 
43.6. 
43.3 
32.0 
29.0 
31.1 

9 

Compressor 
efficiency 

rlC 
(percent) 
Elodi- Wig- 
fied inal 
82.5 
80.0 
82.5 
84.1 
85.0 
83,0 
85.0 
84.6 
81.8 
77.0 
86.2 
96.5 

'85.8 
86.2 
85.1 
84.2 
83.2 
83.7 
85.5 
83.5 
61.6 
30.1 
61.4 
77.1 
75.7 
77.4 
75.1 

50.7 
61.0 
01.8 
62.2 
63.0 - 
82.2 
82.C 
82.0 ' 
81.0 
77.5 
85.0 
83.0 
83.9 
83.8 * 
85.0 
82.0 
79.5 
82.7 
81.2 
81.4 
79.2 
79.7' 
80.4 
78.8 
--w-s 
74.2 
74.3 

Examination of the data in the table shows that the compressor 
pressure ratio was about the s,ame for the two compressors. The car- . 
rected air flow was about 2 percent less and the compressor effi- 
ciency was about 2 percent greater for the modified compressor. 



10 - . NACA RM No. SE?L%a 

. . 
. . SUMMARYOFREtiTS 

The results of an investigation in the NACA.Cleve$nd altitude 
tind tunnel of the performance of a modified ll-stage axial-flow 
compressor in a revised X24C-4B turbojet engine are summarized.as 
follows: 

1. Velocity distribution at the outlet of the compressor was 
more nearly uniform in'the modified compressorthan in the original 
compressor. ' . 

2. A comparison of the performance of the modified and,the 
original compressors shows that the corrected air flow was approx- 
imately 2 percenL less and the compressor efficiency was approxi- 
mately 2 percent greater for the modified compressor. Compressor 
pressure ratios were approximately the same for the two compressors. 

3. Compressor ope.ratir& lines fell on the hi& air-flow side 
' of the maximum-efficiency'region. l 

. 4.. Ikcimum cptipressor efficiency at each altitude ~83 reiched . 
at corrected engine speeds between-11,000 and 12,000 rpm. A max- 
imum compressor efficiency.of 86.5 percent occurred with an exhaust- 
nozzle-outlet area of 170.6 square inches at an altitude of' 
25,000 feet and a flLg;ht Mch number of 0.24.. 

5. An increase in altitude so changed the comp?essor charac- 
teristics that at a given compressor pressure ratio and a given 

I Forrec'ted engine speed the corrected air flow was decreased and at 
a give? compressor pressure ratio and correctdd air fl& the com- 
pressor efficiency was decreased. With a change in altitude from. 1 
15,000 to 25,000 feetat lower air flows, however, the effedt wa3 
no-L eaeily discerned. An increase in altitude caused the operating 
line baabd‘on corrected air flow to shifl; tP higher compressor - 
pressure ratios. The operating.line based on compressor Mach number 
or corre'cted engine apeed was,shifted only at high altitudes and 
hi& compressor Mach numbers. : 

, 
)I 6. When the ilight Mach number.was increased at corrected air 

flows below 50 pounds per second, the compressor pressure ratio and 
the compressor efficiency were lowered. At corrected air flows 
gr?ater thdn 50 pounds per second, the compressor pressure ratio 

. did not decrease at flighl; I%ch numbers above 0.53 and the effect 
of flig@t Ikch number on compressor efficiency was negligible. At . 
any.compressor JIach number or corrected engine speed, the compressor 
pressure ratio decreased when the flight Mach number was increased.' 

. 

I, 
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. 
7. Enlarging the gxhaust-nozzle-outlet area at a given car- , 

rected air flow decreased the compressor pressure ratio and the. - 
compressor efficiency. When the exhaust-nozzle-outlet area was 
enlarGea, the corrected air flow remained approximately constant 
for corrected engine speeds greater than 10,500 rpm and increased. 
slightly for lower corrected engine speeds. 

Flight Propulsion Research Laboratory, 
National Advisory Connnittee for Aeronautics, 

Cleveland, Ohio, December 22, 1947. 

1.’ H. Carl Thorman, . 
Aeronautical Engineer. 

Mechanical Engineer. 
Approved: 

Alfred W. Young, 
Mechanical Engineer. 

rl 

Abe Silverstein, 
Aeronaut;ical En&neer. 
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I1 12 

A- 
Z; I* 
:s Ncr 
8 

p” :z! 
2 22 
z:‘; 5 r(cI %Y 

c <- 3: 
1 15,030 170.r 
2 15,COO l-70.! 
3 15,030 170.1 
4 15,000 170,t 
5 15,000 17o.t 
6 15,000 170.t 
7 15,000 170-t 
3 15,CCo 17o.t 
9 15,030 17o.t 

10 15,000 17o.t 
11 15,000 170.5 
12 15,300 108.' 
13 15,300 188.' 
14 15,000 128,' 
1.5 15,000 188.' 
16 15,'ZJOO 128.' 
17 15,no la8: 
18 15,000 l&S.' 
19 15,000 128: 
20 15,300 188.' 
21 15,000 188.' 
22 15,000 168.' 
23 15,900 231.1 
24 15,300 231.1 
25 15,0C0 231.1 
26 15,000 231.! 
27 15,300 231.! 
28 15,000 231.1 
29 15,300 231.! 
30 15,300 231.1 
31 15,WO 231.1 
32 15,000 231.! 
33 15,300 231.! 
34 15,000 33o.s 
35 15,300 33o.s 
36 15,300 33o.s 
37 15,000 33o.s 
38 15,000 330.2 
39 15,0Co 33O.a 
40 15,300 330.; 
41 15,300 330.2 
42 15,000 330.. 
43 15,000 33O.G 
44 15.2)00 330.8 
45 25,000 170.1 
46 25,CO0 170.! 
47 25,CCC 17O.t 
48 25,CO0 170.1 

. 49 25,900 170.' 
50 25,000 170.' 
51 25,000 170.1 
52 25,000 170.' 
53 25.000 170.1 
54 25,000 170.r 
55 25,000 170.r 
56 25,000 17O.t 
57 25,000,170.~ 
58 25.000 170.1 
59 25,000 170.1 
60 25,000 170.1 
61 25,000 17O.g 
62 25,000 170.1 
63 25,000 170.1 
64 25,000 17O.g 
65 25,000 170.1 
66 
67 

25,CO0 170.1 
25,000 170.1 

68 25,000 170.4 
69 25,000 170.r 
70 25,000 170.1 
71 25.000 170.1 

i ( 
5 
5 
5 
3 
3 
5 
j 
3 
5 
5 
7 
7 
7 

: 
7 
7 
7 

: 
7 
5 

i 
5 

; 

: 

; 
5 
4 
4 

i 

t 
4 

ii 
4 

i 
5 
5 
5 
5 
5 

: 
5 
5 

! 
5 

; 

: 

; 

i 

: 

s 

g- 

.53 1.201 

.53 1.20: 

.531.2x 

.53 1.21: 

.53 1.201 

.53 l.?X 

.52 1.234 

.53 l.?OI 

.52 1.20: 

.52 1.20: 

.52 1.20~ 

.52 1.20( 

.s3 1.21: 

.53 1.21' 

.53 1.21: 

.53 l.?X 

.53 l.?X 

.52 1.202 

.53 1.20t 

.53 1.20 
.52 1.20' 
.53 1.20 
.53 1.2OI 
.53 1.2OL 
.53 1.21: 
.5311.20! 
.53 1.21' 
.53 1.20 
.53 1.21: 
.53 1.20( 
.52 1.20: 
.53 1.21: 
.52 1.20( 
.52 1.20: 
.52 1.20: 
.53 1.201 
.53 1.211 
.52/ 1.201 
.52 1.201 
.23;1.34: 
.23 1.34: 
.23 1.04: 
.23 1.34: 
-25 l.C4( 
.2411.34, 

.53 1.20' 

.53 1.2ll 

.53;1.21: 

.53 1.21f 

.54 1.221 

.53.1.20 

.53'1.20! 

.52'1.20: 

.a6'1.62: 

.86 1.531 

.86 1.62' 
c3711.631 

-. NACA Rtd No. SE7L22a 

; 
3 
> 
L 
) 
11 
2 1 
51 
31 
!l 
L, 

: 
5 
4 

31 
I1 

5: 
! 1 
: > 

: 
7 

:1 
Ll 
3 1 
4 1 
7 1 
1 

: 3 

: 

2 
11 
51 
51 

f 
1 > 

: 

:: 
11 
71 
a1 
5 
7 
> 
3 

: 
11 
31 
31 
71 

:: 

: 

k 

5 

Z- “z s. c.5. 
4,030 
5,000 
6,COO 
7,030 
3,000 
? ,000 
P,OOO 
1,000 
1,500 
2,000 
2,500 
4,COO 
5,300 
6,300 
7,000 
8,COO 
9,000 
0,000 
1,000 
1,500 
2,000 
2,500 
4,000 
5,000 
6,300 
7,COo 
8,000 
9,000 
.o,ooo 
1,000 
,l, 500 
.2,000 
.2,500 
4,000 
5,000 
6,300 
7,300 
8,000 
9,000 
.o,ooo 
. l,OOO 
.1,500 
.2,COO 
.2,500 
4,000 
5,300 
6,CO0 
7,COO 
8,000 
9,000 
.o,ooo 
. l,OOO 
.1,500 
.2,000 
.2,260 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
.3,000 
. l,OOO 
.1,500 
.2,000 
.2,500 
.2,500 
6,000 
7,000 
8,000 
9,ooo 

aManufactwer’s instrumentation. 
b 

Data not available. 

E 

; 0’ t: 

i2.z :o\ 
iL4 
I a- - 
190 
190 
190 
190 

::: 
186 
186 
E 
la6 
160 
;g 
189 
169 
189 
190 
189 
189 
ias 
189 
190 
189 
ias 
la9 
la9 
ias 
189 
139 
139 
139 
139 
190 
190 
190 
176 
183 
197 
190 

Er: 
100 
197 
778 
778 
778 
778 
778 
778 
778 
777 
781 
784 
781 
778 
778 
781 
781 
781 
781 
781 
781 
774 
774 
781 
796 
781 
781 
781 
761 - 

-I- 
7 8 9 

- 
I 

02 
z pg 
d o- 
:' c 
o-0 
:zd 
ez 
C-4: 
f?jZE 
34; - 
495 
499 
499 
498 
5Gl 
490 
491 
490 
497 
500 
500 
495 
497 
495 
495 
498 
508 
500 
499 
499 
497 
407 
494 
494 
494 
495 
493 
496 
490 
485 
487 
489 
491 
499 
500 
496 
495 
500 
500 
504 
501 
501 
501 
501 
448 
449. 
447 
447 
446 
445 
442 
442 
442 
442 
442 
452 
4.52 
465 
454 
465 
465 
466 
465 
465 
465 
465 
491 
447 
492 
492 
492 - 

2 
I .r 
IC 
i:; 

8 : 
et 
,a 

:;: f 
‘0, 
>Or 
5 
433 
438 
437 
435 
433 
434 
432 
437 
439 
434 
437 
432 
43-i 
430 
433 
431 
434 
443 
444 
441 
439 
441 
433 
436 
435 
432 
435 
436 
436 
440 
438 
443 
435 
440 
437 
431 
425 
427 
438 
431 
438 
443 
434 
442 
811 
810 
310 
311 
814 
312 
316 
317 
321 
821 
819 
933 
939 
939 
94.4 
943 
945 
946 
945 
944 
934 
944 
957 
257 
273 
271 
277 - 

- 

2 
: .J, 
12 - 
a32 

?d 
j ;;: 

1p 
,dkT 
::> 
i 04 
,a- - 
427 
431 
431 
429 
426 
,426 
424 
429 
,432 
,427 
,433 
,420 
,425 
,415 
,420 
,410 
,422 
,439 
,435 
,430 
,429 
,432 
,421 
,423 
,418 
,421 
,424 
,424 
,432 
.440 
,437 
,435 
,427 

I3 
(b) 

Ibbi 
(b) 

I2 

1:; 
(b) 
810 
309 
809 
310 
812 
312 
316 
818 
323 
823 
321 
932 
932 
940 
937 
942 
946 
948 
947 
945 
935 
945 
957 

.256 

.261 

.259 

.265 - 

TA31E: I. - PZfFOREA!~~B DATA F3F KJDIZiSD 

conpressor statcr-sta@3 
ststic pressure. p3 

!lb/sq ft SOS.) 

.z< 
;2 1 2 3 4 5 6 

426 1436 1465 1486 1507 1535 1549 
427 1443 1493 1528 1556 1591 l-534 
421 1443 1507 1556 1598 1655 1711 
412 1433 1528 1593 1555 1739 1317 
400 1450 1556 1655 1732 1652 1971 
,363 1454 1566 1693 1327 1989 2155 
359 1411 1538 1721 1690 2094 2312 
340 132C 1446 1565 1690'2153 2425 
332 1278 1397-1615 1862 2165 2446 
317 1207 1320 1538 1701 2122 2432 
314 1151 1249 1468 1728 2030 2411 
425 1428 1457 1485 1506 1527 1543 
426 1435.1485 1520 1548 1583 1525 
414 1435 1506 1555 15S7 1554 1713 
40" 1442 1527 1597 1561 1-'45 1230 
306 1442 1555 1647 1738 1651 1077 
364 1457 1562 1639 1823 1985 2146 
3711422 1542 1725 la94 2098 2309 
348 1330 1457 1668 1686 2153 2400 
334 1273 1386 1604 1344 2132 2407 
321 (b) (b) (b) (b) (b) (b) 
315 1125 1224 1428 1675 2013 2301 
425'1436 1465 1486 1507 1535 1556 

I I I I I 42401442 1485 1520 1548 1590 1633 
423 1442 1506 1555 1597 1554 1717 
409 1435 1527 1597 1668 1752 1337 
400 1457 1562 1661 

I 
:1752 1879 2013 

384 1457 1569 1696 I.630 1992 2153 
364 1407 1527 1703 1386 2090 2301 
343 1309 1421 1633 la55 2132 2396 
331 1245 1351 1569 1201 2097 2358 
324 1132 1281 14S2 1731 2048 2322 
312 1189 1203 1400 1647 1970 2252 
431 1436 1455 1456 1507 1535 1549 
425 1436 1479 1514 1542 1534 1619 
413 1429 1500 1549 1501 1643 1704 
399 1422 1507 1564 1648 1732 1317 
3Y? 1436 1542 1634 1732 1852 1379 
364 1457 1856 1690 1817 1973 2140 
357 1401 1521 1697 1866 2055 2253 
s41 1313 1429 1534 1652 2112 2345 
338 1267 1380 1596 1824 2112 2366 
315 1197 1295 1507 1746 2049 2316 

1213 1422 1669 1986 2267 
327 341 355 662 884 

7451 6121 6681 7831 950 
933 933 954 968 962 

896 926 
947 S82 

1013 1360 
1074 1144 
1165 1295 

IFi IL; 

1E 1% 
llii3 1386 
1003 1317 

9311 9401 975/1003/1024/1346~i067 
929 943 935 lC27 1056 1091 1133 

1398 
1154 
1217 
1252 
1239 
1186 
1133 
1098 
1141 
1415 
1435 

: ; - ---. - .- -----. -- T-. . -..~_(,J-- . . --. _.~__._._ .-.- ___, -.._ - -_-. --_I ..__ ^ ___, ..~. .._ ~.._ I. 
-’ 1  

,I- 



NACA RM No. SE7L22a -. . 13 

, 

CC'MPRESSUR IN REVISED X24C-43 TURBOJW Etl!iINt: 

17 10 19 20 21 

Compressor stator-stop,e 
atut1c pressure‘. p3 

(Ib,'sq ft abs.) 

334~2510(2664~2819)2E78 
524 2770 3009 3277 3277 
700 3030 3397 3840 4030 
756 3143 3558 4094 4319 
763 3192 3692 4333 4692 
717 3277 3801 4622 5065 
555 1569 1527 1513 1330 
654 1575 11340 1647 1442 
759 1816 IL.787 1823 1618 
907 1985 1970 2065 1044 
090 2210 2210 2365 2132 
301 2456 2505 2738 2513 
514 3309 2044 3196 3004 
fir;0 2956 3132 3653 3730 
689 3026 3245 3864 4033 
(b) (b) 3315 4026 4251 
Glfi 3026 3364 4180 4512 
563 1570 1520 1507 1324 
031 1689 1647 1654 1435 
766 1016 1707 1816 1503 
914 1992 1970 2055 1794 
110 2238 2245 2306 2080 
308 2470 2513 2731 2414 
498 2724 2696 3153 2921 
G32 2921 2963 3590 3554 
625 2942 30% 3723 3808 
611 29513 3139 3878 4068 
548 2914 3217 3970 4209 
563 1563 1556 1500 1296 
648 1669 1676 1634 1408 
753 1795 1617 1795 lS35 
fl87 1957 2007 2007 1704 
091 2197 2274 2316 1971 
288 2436 2570 2668 2302 
450 2647 2844 3014 26GQ 
548 2844 3133 3422 3246 
626 2915 3239 3605 3565 
69Q 2915 3280 3746 3851 
556 2901 3337 3872 4112 
890 919 919. 926 905 
947 982 975 1010 975 
017 1074 1067 1123 1008 
116 1106 1193 1205 1250 
222 1313 1341 1468 1461 
398 1531 1581 1785 1806 
(b) (b) (b) (b) (b) 
(b) (b) (b) (b) (b) 
(b) (b) (b) (b) (bl 
515 1960 2199 2804 3065 
840 2013 2245 2907 3161 
324 1038 1003 1003 891 
395 1123 1095 1109 996 
168 1210 1232 1232 1112 
ae1 1344 1337 1415 12QQ 
PI.5 1506 1577 1633 1520 
569 1703 11316 1936 1865 
596 1878 2062 2266 2316 
302 2055 2316 2654 2794 
316 2105 2414 2830 3034 
309 2140 2506 2992 3252 
351 2259 2675 3260 3569 
352 2218 2619 3154 3429 
562 1591 1591 1534 1119 
IO3 1760 1788 1774 1351 
365 1957 2020 2055 1602 
148 216-S 2309 2414 2119 

- 
22 
- 

I 
;z- 
::b 
y:- 

jg ' 
i,"; 
;4 ; 
l-0 ‘ 
;z; 

511 
531 
552 
579 
612 
636 
671 
710 
730 
763 
700 
512 
530 
550 
577 
607 
640 
676 
708 
725 
740 
756 
509 
527 
54G 
570 
590 
635 
660 
685 
703 
710 
736 
512 
531 
548 
570 
605 
635 
t70 
697 
712 
728 
745 
47A 
495 
517 
540 
566 
597 
631 
667 
588 
712 
726 
471 
488 
523 
536 
578 
511 
549 
BfJ 
708 
732, 
759 
702 
530 
560 
592 
328 - 

P  

: 

; 
I , I 

- 
23 
- 

;+ 

I tE 
; g- 

u 
:u 
1,"; 
:: 
L:: I 
'c: Irll 

51i 
534 
5% 
584 
G15 
642 
679 
71F 
74c 
77:: 
79: 
5l‘I 
53:: 
55: 
5ac 
61: 
65: 
684 
71f 
732 
74E 
76: 
509 
527 
54e 
574 

1 
2; 
667 
693 
7x 

GE 
513 
532 
55c 
573 
6OE 
639 
677 
707 
721 
736 
753 
478 
49G 
519 
544 
572 
603 
637 
672 
693 
714 
727 
471 
467 
525 
539 
583 
610 
655 
694 
714 
737 
761 
787 
541 
565 
597 

. G  

24 

c) d 
2 1- 
urn. 
25: 
I VI-23 
ct: 

Z" 
f..,": 

a& 
>*- 

143E 
1609 
1e10 
2086 
2474 
3045 
3682 
4507 
4080 
5251 
5619 
1431 
1576 
1793 
2071 
2436 
2907 
3540 
4220 
4555 
4854 
5139 
1427 
1501 
1764 
2030 
2412 
2343 
3434 
4092 
4355 
4641 
4848 
1404 
1546 
1722 
1949 
2299 
2723 
3207 
3823 
4127 
4415 
4696 

941 
1033 
1171 
1361 
1593 
1989 

Ii! 
(b) 

3364 
3468 

961 
1000 
1222 
1449 
1725 
2114 
2560 
3146 
3411 
3613 
3913 
3766 
1341 
1625 
1990 
8505 

. 

25 

Y  a” 
: .% ” m  _. 
252 
:g* 
$2: no. 
!I, s 
zm\ 
?$,9 
22 
1436 
1617 
1010 
2084 
2471 
3052 
3605 
4502 
4682 
5255 
5607 
142'8 
1576 
1794 
2069 
2428 
2907 
3541 
4216 
4547 
4050 
5138 
1429 
1576 
177G 
2034 
2407 
2836 
3435 
4097 
4350 
4639 
4843 
1401 
1549 
1725 
1950 
2295 
2718 
3203 
3630 
4133 
4414 
4703 

940 
1038 
1172 
13G2 
1507 
199G 

I$ 
(b) 

3354 
3442 

961 
1081 
1225 
1450 
1724 
2119 
2583 
3153 
3414 
3604 
3R93 
3795 
1344 
1626 
1992 
2499 

?C 
t 

d 
:- 
2:. 
g2;: I m m  LO. 
Zk:: 
:“O i-4 0) 
?Z> 
5-4 
CL 
1409 
1572 
1760 
2014 
2373 
292s 
3566 
4360 
4730 
5101 
5431 
I.400 
1540 
1741 
1731 
2342 
2700 
3410 
4072 
4403 
4694 
4972 
1395 
1538 
1709 
zgg 
2715 
3200 
3940. 
4194 
4474 
4677 
1370 
1504 
1565 
1675 
2200 
2592 
3046 
3656 
3963 
4254 
4532 

930 
1019 
1149 
1331 
1552 
1938 

(b) 
(b) 
(b) 

3242 
3325 
941 

1056 
1191 
1403 
1666 
2042 
2503 
3058 
3315 
5484 
3752 
3668 
L279 
L549 
LO99 
3390 

27 20 

5 
8 
) 
I 
> 
i 

1 
II 

1 
1 1 
1 1 
, 
I 
I 
j 

r" 
2 
: 
QJ 

42 

2. 
ii2 
062 

2 
1.00: 
l.llC 
1.26C 
1.454 
1.72f 
2.12: 
2.571 
3.13f 
3.391 
3.66:: 
3.91C 

ea9r 
l.Wf 
l.?b4 
1.44: 
1.70: 
2.027 
2.45: 
2.32: 
3.161 
3.37: 
3.%x 

.39c 
1.101 
1.22: 
1.41f 
1.601 
1.98C 
2.391 
2.wMI 
3.32s 
3.?lC 
3.37e 

.97: 
1.076 
1.20.7 
1.36e 
1.511 
1.a94 
2.841 
2.659 
2.35c 
3.379 
3.257 
1.160 
1.27s 
1.446 
1.678 
1.357 
2.450 

1:; 

4 ii: . 
4.234 
1.325 
1.150 
1.301 
1.535 
i.a29 
2.237 
2.727 
3.329 
3.613 
3.068 
4.145 
3.956 
1.058 
1.277 
1.566 
1.962 

i 1 
! 1 

3 
i 1 
i 1 

; 
3 

i 
1 

II 
11 
i 1 
11 
, 

I 

I 
.I 
1 I 
II 
11 
VI 
1 

I 

I 
1 

: 
'1 

1 

.1 

: 

:: 
1 

z 

;a 
5 

v\ 
2X 
0 . 
EZE 
ki?P 
om 
4.096 
5,100 
6,12C 
7,147 
a.144 
9,261 

10.2uo 
11,319 
11,753 
12.226 
il' ,73c 
4,096 
5.110 
6,144 
7.160 
8.168 
9,099 
LO,130 
!1,220 
11,730 
12,Bf4 
L2,775 
4,100 
5,125 
6,150 
7,169 
U,r?OO 
9,207 

.0,290 

.I.374 
! l ,%GO 
.:?.360 
2.950 
4.0(30 
5,095 
6,130 
7,158 
Q.lS2 
9.171 
.0,150 
.1.190 
.1,707 
.2,216 
.%,725 
4.304 
5,375 
6,462 
7,539 
D,Bx! 
9,720 
.o,u40 
.1.324 
.2,466 
.3,008 
.3.290 
4,%4 
5,355 
6,336 
7,483 
0,448 
9.504 
.0,550 
.I.616 
2,144 
2,672 
3,200 

g*t3y 
71189 
8,216 
9.243_ 

‘; g 
:- 
Lk 
g:! 
:F! 
,.50’ 
.37: 
. 4 5: 
m  52f 
.60: 
. lm 
.7EC 
.lw 
.06{ 
.904 
-941 

"0: 
:;7, 
-454 
.53c 
,504 
.57: 
.75: 
.d2" 
.;76i 
.3Of 
.944 
-30: 
.37E 
.4x 
.5x 
.r,oc 
.5ac 

xc 
:a4c 
.a7f 
,914 
.35c 
.30: 
.37E 
.4.5: 
.53c 
-502 
.57E 
.75c 
.S2E 
.clt: 
.QOC 
.a4c 
.31r 
,397 
-477 
,556 
.5x 
.71i 
.001 
.I331 
.a20 
.961 
.982 
.317 
.396 
.466 
.553 
.624 
.702 
.780 
.850 
.097 
r936 
.975 
.a50 
.453 
.532 
.608 
&  

5 
I 

I 

i 
) 
r 
I 
I 
1 
5 
1 
I 
1 
I 
, 
5 
, 
r 
> 
I 
5 
, 
> 
) 
, 
) 
) 
) 
I 
I 
) 

> 
I 

I 
1 
! 
i 

1 
I 

1 
L 

, 

I 

, 

30 '31 32 

,” z, w.- 
c : “c 
1. :: P. 

2 1 a-5. 
.: 

SF- II P‘ 0 s* :- ; 
.-Ill u-u .: I \ L. .a 

$$.q p 

4 r, o”z ‘: 
.c - 0’ :, 22 

LO.CO 15.1:> 2 -?‘j 
L.'.Of lR.7U 51.01 
t>,: 71 ?2.P3 A4.F-l 
Lb."!. "r. . 37 .tyl . 4 t 
1.7:; 31.40 lb.22 

>".‘ 1 w.c3 ti3.60 
v.h, 4t‘.c4 1.4.59 
I&.‘,< 52 -94 6G.10 
IA.45 :.s.30 V6.20 
10.4:. SR.LY fi4.7: 
11.13 59 . 45 w.10 
LO.49 1:,.14 IL) 
l.5.35 l&al 40.31 
L5.7d FZ.rcl c,o.22 
L&63 %6.X 4.OJ 
12.45 32.49 ‘IL36 
!6.54 .3n.a9 ‘cl.':.1 
12.06 4G.12 83.13 
hi.?7 52.36 Fj5.T 
IfI.58 55.52 M-37 
10.17 57.78 US.JS 
11.41 59.40 i?3,4G 

13.37 LO . 61 1rt'ao 15 . 14 41?)1 .' 
15.2.5 ??.91 67.54 
12.67 26 35 
z3.25 35:-x? 

G9 . 31 
75.18 

~7.53 3Q.ai 77.02 
;+:;:I ::::;I:::::: 
59.54 56.36 84.98 
IO..11 5t<.?3 114.71 
11.50 59 55 M.45 
LO.51 15:14 (b) 
~2.55 i7.as 34.19 
15.76 22.79 51.91 
!5.57 26.33 61.85 
2.95 33.40 69.5? 
?6..35 38.76 74.X 
Q.49 45.cr9 7Y.47 
i6.47 52.70 82.54 
xsi22 5iia: 
59.46 57.21 
10.72 SR.5C 
5.75 13.34 
7.74 17.5: 
9.39 27.77 

.1.34 27.47 
3.04 33.3: 
IL30 40.7L: 
!0.50 49.94 
13.17 55.36 
!4.24 57.63 
!4.xL 59.22 
'4.32 59.40 
7.71 16.24 
(I.34 lR.dl 
.3.31 23.2P 
.3.40 28.10 
.5.49 32.92 
.9.36 40.41 
'7.60 47.92 
!5.53 54.34 
'6.X 57.13 
'7.37 58.73 
'8.13 59.72 
'7.53 59.21 
.4.66 23.36 
.7.71 28.66 

82.+95 
03.84 
82.14 
t1.79 
70.91 
71.01 
7c,'rs 
70.57 
85.31 

t:; 
(b) 

81.32 
79.53 
1fi.so 
51.26 
62.71 
72.20 
77.57 
02.45 
R4.62 
05.59 
R4.34 
02.?7 
79.36 
80.51 
19.76 
522.39 

c. ‘+q-; y; .T’ 

:  

5 
UT. 

i 
f 
7 
4 
:, 
1; 
7 
(3 
:I 

i0 
II 
I” . 
I.’ 
14 
I!, 

Is/ 
Lt. 
19 
‘0 
'1 
A:, 
'5 
'4 
!.5 
?F 
v 
111 
,{I 
50 
$1 
$7 
53 
14 
5s 
:e 
57 
w  
rg 
IO 
II 
I? 
13 
I4 
Ic- 
I6 
I7 
Ifi 
I9 
50 
>l 
x? 
i3 
i4 
'5 
iG 
i7 
iLC 
i9 
;0 
51 
52 
j3 
;4 
5 
;fi 
i7 
if3 
j9 
r0 
'1 

. 

. 

_ _. _ I._ _ - - ._. ,,- ._-____ -__. - _.. --- __--_ --. - _-- - - _ 



14 CT”” “rt’Te ” NACA RM No. SE7L22a 
I 

TA.6I.E I. - CONTINUED. FZXJOfWLAIICE DATA FOR 

- 
7 - 
A 

i kg 
i 2’ 
2 

;0 a 
I;; 
ii : 
[z: 
485 
486 
438 
439 
490 
511 
510 
511 
513 
511 
511 
513 
452 
450 
443 
447 
448 
445 
445 
445 
44: 
445 
445 
459 
455 
455 
45: 
455 
456 
457 
453 
46C 
458 
453 -2 
f zs 
405 
493 
493 
'492 
4e9 
492 
492 
506 
493 
499 
500 
502 
505 
460 
453 
459 
453 
458 
457 
456 
456 
456 
455 
458 
460 
461 
459 
461 
460 
461 
462 
460 
460 
460 
462 

1; 

3 

i1 
!; 
I1 
i3 
! 1 
!I 
I’ 

, 
I 

1 

- 

I 

! 

1 

I 

: 
‘It 

I- 
ll 
I’ 

f 

1 

1 
I1 
11 

I1 
i1 
11 

1: 
/1 

! 
I 

;. 

I 

; 

./ 
I 

i 

,i 

1 

‘1 
1 
1 
! 
I 

3 
1 
! 
] 

; 

3 
1 

~ 

4 
10 11 12 13 14 15 ; 16 

2 

6 - 

r g. 
z 0 e' i 
:5, 
::. 
9f' , cc- - 
781 
788 
731 
788 
788 
781 
774 
,781 
781 
781 
731 
774 
778 
778 
778 
778 
773 
778 
778 
778 
77s 
731 
731 
77s 
773 

; 731 
; 7al 

781 

/ $E 
783 

3 - 

2 
: _I 
<a ( 
:“; 
GE 
; : -2 
Zk 9. 5 
:g; 

E.- 
!268 
1233 
1272 
1236 
1284 
Le.13 
L602 
L603 
t605 
L612 
1571 
1575 
310 
Sll 
@lO 
aii 
812 
814 
315 
310 
8x7 
825 
324 
939 
939 
943 
941 
941 
945 
945 
940 
948 
950 
944 

1269 
L253 
me 
LS63 
L271 

cc) 
LP73 
L?76 
L277 
L613 
L626 
L596 
1624 
LElC 
1616 
814 ? 
:i; 
806 
311 
815 
810 
31s 
822 
323 
823 
940 
944 
935 
930 
932 
942 
935 
951 
947 
932 
937 

9 - 

2 
: ,z 
‘0 1 
12; oc 
&  
,c 
L-4; 

>c.T 
,Y 
,291 
,277. 
,268 
,281 
,279 
,590 
,578 
,531 
,586 
,593 
,551 
,570 
fOO 
810 
810 
310 
812 
814 
816 
803 
e19 
e26 
824 
S32 
933 
937 
934 
035 
94c 
041 
945 
945 
945 
942 
,247 
,746 
,245 
,146 
2 SC 
(b! 

,253 
5 5 7 
:;<7 
,590 
,528 
,282 
,612 
,597 
,607 
314 
312 
807 
eo6 
81C 
814 
31C 
81S 
823 
824 
324 
934 
939 
931 
926 
930 
940 
937 
953 
950 
934 
936 

72!25,000 170.5 .86 1.624 10,000 
73 25,000 11,000 
74 25,000 

170.6, .86 1.628 
170.6 .36 1.620 11,500 

75 25,000 170.6 .87 1.632 12,000 
76 25,000 170.6 .86 1.629 
77125,000 

12,500 

78'25,000 
170.6 1.37 2.065 8,OpO 
170.6 1.03 2.070 

79i25,OOO 
0,000 

170.6 1.07 2.052 
e0125,000 170.6 1.07 2.955 

10,000 
11,000 

31~25,GOO 170.6 1.07 2.064 
32125,003 

11,500 
170.6 1.06 2.012 12,000 

33,25,000 170.6 l.G6 2.035 12,500 

85,25,000 34,25,000 
X8.7 .23 1.041 4,CO0 
188.7 .23 1.042 5,000 

86125,000 188.7 .23 1.041 6,000 
87,25,000 103.7 .23 1.342 7,000 
i38 25,000 183.7 .24 1.344 8,000 
89 25,000 183.7 .25 1.046 9,000 
SO 25,330 138.7 .25 1.048 10,300 
91 25,000 183.7 .23 1.041 11,000 
92,25,000 18a.7 026 1.050 11,500 
93 25,coo 166.5 .27 1.056 12,CO0 
94 25,coc 168.7 .27 1.c55 12,500 
95 25,CO0 lS3.C .,c3 1.x7 4,000 
96'25,CO0 158.7 .53 1.107 5,coo 
97 25,COO lGS.CI 

06 25,000 X8.71 .36 1.625 6,CO0 
07 2:,COO 188.7 .66 1.624 7,COC 
08 25,CO0 166,'; .S6 1.630 8,COO 
G9 25,COO 188.7' .86 1.624 ?,COO 
10 25,CO0 158.71 .86 1.627 
11 25,COC 
12 25,000 

18h';j (b)l (5) 
lC,COO 
11,000 

188.71 .86 1.630 11,500 
.87 1.6.X 11,000 

16 25,000 188.7jl.C7 2,061 11,500 
19 25,CO0 
20 25,CO0 

13~.i,l.C7,2.051 12,000 
138.7:l.GS 2.083 12,500 

21 25,CO0 231.5 .PC 1.042 4,000 
22 25,000 5,coo 
23 25,CO0 

231.5, .23 1.c41 

24 25,CO0 
231.51 .24 1.043 6,CO0 
231.51 .23 1.c41 7,coo 

25 25,000 231.6' .25 1.C4a 
26 25 COO 
27 25;COO 

231.51 .24 1.044 
3,CCO 

231.51 .25 1.C47 
Q OCO 

28 25,CO0 
29 25,000 

2:LCj .25 1.047 
l$COO 
11,coo 

231.5, 026 1.C52 11,500 
30 25,000 231.5, .27 1.054 12,CO0 
31 25,CO0 231.5' .27 1.C54 
32 25,COO 
33 25,CO0 

231.51 .t2 1.204 
12,500 

4,000 
231.5 .,c3 1.209 5,coo 

34 25,000 231.5 .53 1.209 6,000 
35 25,CO0 231.5; .52 1.202 

231.5' .62 Y.204 
7,CO0 

36 25,000 3,COO 
37 25,GOO 231.5: .52 1.206 

231.51 .53 1.209 
9 ,coo 

38 25,000 
39 25,000 
40 25,coo 

231.51 .53 1.207 
10,COO 
11,COO 

41.25.000 
231.51 .53 1.213 11,500 
231.5, .52 1.204 12,030 

42,25,000 231.5! .53 1.121 12,500 
Kanuracturer's 1nstrunentation. 
Data not available. 

1 . 

Conpressor stotor-stage 
static pressure. q. 

(lb/q ft abs.) 

-3T 

i.2 " 
;22 

Go 

>a- 12 
1202 1239 1344 

I 
31115./. f 1 

i 

: 
1 

: 

: 

i 

LlS5'1175 1281 
1175 1112 1217 
t179il370 1168 
L17111006 1098 
L573 1633 1733 
L545 1619 1731 
L525 11534 1710 
L502 1499 1640 
L496 1450 1534 
L445 11344 1454 
1440 1274 1336 
306 813 827 
8041 (b) (b) 
801' 620 a48 
796' 820 36'2 
739' 813 377 
780' 750 813 
766! 785 785 
7431 715 771 
746 729 
751 

6791 
633 532 

747' 591 640 
933' 943 961 
931 940 975 
93i: 387 929 

Ei E  1::: 
906 9.50 1027 
391 003 985 
877' El6 896 
871 738 358 
867, 746 804 
e6C 55-J 763 

EE4 l’r74 133c 
L245 1267 1344 
1234 1278 1369 
1221 i274 1372 
L?05:lT46 1351 
(b: 1161 1260 

Ll76:lOCS 1196 
!173 lC53 1144 
L166. ??9 1074 

478 16821142' 2161 
415 153311907 2154 
,365 1591'1357 2161 
,288 1527 1837 2133 
,337 1943 2076;2203 
679 2013 2139 2365 

i ,907 2033 2302 2527 
372 2105 2336 2668 
030 2090:2414 2717 
710 1976,233O 2554 
526 1900!1099 2618 
841 848' 862 377 
g; ;'dI ;",$ (b) 

952 
919 954 1010 1053 
940 1003 1074 1151 
893 982 1033 1193 
975 1381 1214 13431 
803 1038 1207 1376 
848 9e9 1172 1334 9 943 1133 13091 
8:; a87 lCE4 12671 
975 OS lGC3 lC24; 
996 1017 lC46 1074' 
971 1006 1049 lC?li 
G56 1105 116a lS251 
.X4 1154 1246 13371 
.12E 1217!1337 1464, 
119 1239!1?93 lZ41' 
035 l lSBll33E 1571 
999 1161!1365 1555, 
945 lIl4,1325 1522 
873 164111260 1457 
372 1415 1464 1513, 
415 1471:1555 1626 
454 1454 1653 1764 
,485 1605'1745 1686‘ 
,806 1554 1637 2020 
.45011540:1672 2397; 
326 1598,1358 2090 
334 1545 1627 2330 
T50 1468,1767 2317 

781 
731 
731 

; 778 
1 7x1 

7ai 
781 

893/2034:221C 2303 
925;2126;2351 2593 

i73ali 
1724'1 
1612h64412083' 
1555!1602 2062 
147J'l714jlS~2' 
13E6(lflS~1E93i 

8X $44' 5551 
837! 865, 880 
644' 
853 

673: 9011 
9Oal 943 

380; 
880' 

9361 035 
95711014: 

334 957slC63 

2365 2633 
2379 2675 
2327 2637 
2266 2590 

e65 887 
901 922 
929 971 
9es 1034 

1056 1133 
1140 1253 
i182 1316 
l203 1351 
1175 1330 
1133,119s 
107711239 
:CO61lG27 
1049 1077 
1098 iicc 
116111216 
1239 11230 
126Oil45C 
1379 1520 
1400 1669 
1:,x! 1541 
zee 1478 
1232 14221 

7": 
j 773 

77a 
781 
7fl 
7ei 

/ 783 
1 785 

774 
, 781 

781 
774 

L:55 1626 
tt44 1591 
L492!1473 
LZO7: 1429 
t4el 1355 
t479 17el 
ax elf 
806. P16 
793 309 

774 
774 

792 309’ 
789' 816 
732 616 
763 731 
;g G'gf 
760"640 
749 605 
035 943 
037 943 
926 943 
914 935 
903 943 
909 950 
837 303 

z:: 7"9"2! 

/ 781 
' 774 
: 781 

781 
731 
781 
781 

~ 781 
774 

788, 90611041 
746, e58' 909 
697' a09 ox 
647. 753! 59? 
964 9781 992 
9781 999ilO2G 
9e5:1c20~1056 
999 10491100l 

1020~10e4~1147 
102711119.1210 

965'1112~1'232 
015!1063\ 1210 
858 99S 1161 
795 922 13% 
746 I 866 X20 

774 
774' 
731 
774 
78E 
781 
774 
774 

I 
1 854 739/ 

854 690[ 



. 

NACA RM No. SE7L22a 

MODIE'IED COMPRESSOR IN REVISED X24C-43 TIIRROJliT ENGIXE 

17 iu Ir, 20 21 

c'ompressor stetor-stage 
>: t II t I .- pres.lure, p3 

flt'sq I-t ubs.) 

204:, 32H7 3114i 4062 dine 
304r_\ 3442 3twc 4414 463S 
3006 3456 3070 4604 4’335 
3006 3520 4125 4tW5 5371 

OS1 S12 912 92G OS8 
(t,) (b) (b) (b) (b) 

1017 1067 1067 1llG 1074 
1llG 1179 1193 $271 I.229 
1229 1320 1340 1468 1419 
1.306 -142G 1482 16G5 1644 
1489 1658 1760 2024 2073 
153U 1750 1904 2?!*1 2411 
1517 1750 1933 2369 2538 
1490 1767 1992 24119 2752 
1471 1760.2020 2590 2079 
1031 1030 1010 1003 804 
1095 1llG 1000 1102 975 
1126 1168 1147 1109 1049 
l?HC 1351 1344 1415 1274 
1422 1520 1534 1640 (h) 
1577 1703 1745 1936 1823 
16RS 1065 1957 2231 2231 
1747 1900 2135 2543 2663 
1753 1999 21WiI 26Gl 2823 
1733 2008 2233 2782 2007 
lGU2 1978 225S 28G5 3189 
1555 1577 1527 1520 1008 
1689 1745 1703 1745 1309 
1062 1954 1940 2057 1623 
20P0 2154 21GCi 2351 l.999 
21SG 2386 2457 2745 1112 
?316 2:~76 ;?724 3175 3203 
2344 3G40 2030 3379 3527 
2341 %f>GG 7007 3531 3720 
2292 2G51 2946 3G78 3953 
:5X 271C 2745 2928 2323 
21101 3041 31z2 3477 3003 
2900 3210 3386 3879 3008 
?S77 3329 35GS 4168 4294 
2960 3355 3650 4368 4GOl 
2935 3372 3730 4578 4878 

OS4 015 900 922 an7 
1% 1042 978 1042 971 1004 999 1034 957 

lOU4 1147 1154 1325 1161 
1?03 12HO 1302 1400 1330 
1351 1471 1506 1675 1501 
1443 1591 16GO 1007 181X 
1SOG IGSG 1774 2154 2224 
1499 1703 1802 2238 2358 
1471 1696 1816 2316 2471 
141: 1654 1802 2358 2569 
LO34 1041 1OOG 1006 887 
LOS1 1119 1091 1098 957 
1168 1210 1109 1225 1063 
L274 1337 1323 1394 1225 
1415 1499 1506 1612 1422 
1562 1602 1710 1879 1689 
1661 1816 1893 2147 2034 
I.745 10.50 :?083 2449 2405 
1724 1950 2112 2534 2684 
1668 1007 2098 2530 2738 
1619 1870 2098 2654, 2872 

- - 
22 23 

- - 
I 

:z- 
: 2 
; &i‘ 

!,” 

:P 
:tG’ 
‘V - 
gv; I 
s-4; 
c;sD 
704 
70G 
74)’ 
774 
603 
640 
681 
726 
74S 
770 
7‘32 
481 
49: 
516 
53c 
56: 
5S4 
626 
6% 
675 
692 
714 
475 
492 
513 
536 
564 
59G 
632 
667 
GO5 
699 
71.9 
534 
565 
GO4 
CT6 
661 
696 
717 
728 
751 
632 
664 
699 
720 
737 
757 
486 
503 
524 
545 
571 
601 
633 
660 
676 
690 
711 
477 
495 
513 
541 
568 
597 
631 
660 
574 
690 
709 - 

; km 

: iFLh= 
if .5‘ 
1’. 
E”, . 
; ‘d l 

$% ,; 

522 
- 

G68 
711 
7.~4 
758 

,700 
6Of3 
647 
688 
733 
757 
781 
802 
481 
496 
517 
541 
570 
599 
632 
665 
679 
GS7 
71R 
477 
492 
513 
530 
567 
602 
630 
673 
690 
703 
724 
53G 
568 
SOS 
632 
667 
704 
719 
737 
760 
63’3 
671 
707 
720 
746 
766 
486 
504 
526 
550 
575 
60G 
639 
666 
682 
606 
718 
478 
496 
514 
s42 
573 
603 
637 
667 
681 
696 
715 - 

- 
24 

a a” 

; ,” 

g 5; 
I Ylf 

0 & 

2% 
kd: 
am\ 

i5$’ 
L)az 

3171 
A021 
4356 
47?7 
bO5S 
2;!41 
287t: 
3707 
469: 
5232 
5546 
59.32 

032 
(b) 

1157 
1341 
1577 
1841 
231: 
272: 
2869 
306: 
3199 

949 
1067 
117: 
1436 
1719 
20SO 
2522 
2989 
3199 
3428 
3542 
1316 
1583 
1950 
2303 
2977 
3643 
3993 
4249 
4517 
2045 
3705 
4397 
4881 
5224 
5595 

929 
1015 
1117 
1277 
149n 
18X 
2141 
2517 
2675 
2835 
2927 

948 
1052 
1190 
1391 
1648 
1988 
2364 
2n4i 
3016 
3150 
3299 - 

25 

LI a” 
2 2 
urn 
22; I 0, 0 f.0) 
zi:: mn 
$%I< 

s:f 
u11 
3182 
4912, 
4364 
4737 
5040 
22.30 
:‘a72 
3710 
4702 
5230 
5561 
5934 

033 
(b) 

1150 
134u 
1581 
1841 
2313 
272f% 
2803 
3062) 
3189 

947 
1067 
1175 
1436 
1717 
2090 
2527 
3001 
3196 
3423 
3541 
1316 
1584 
1947 
2379 
2977 
3646 
3804 
4256 
4 523 
2037 
3703 
4400 
487.9 
5213 
5596 

929 
1013 
1119 
WO1 
1402 
1016 
2147 
2520 
2682 
2837 
2035 

950 
1049 
1189 
138G 
1647 
1985 
2372 
2844 
3020 
3146 
330.9 

26 
- 

of 
al - 
z E’ 
z:: 
I oar 
i .z; 

:o, 
8-;‘C 
gz’ 
3 mc - 
229s 
38SF 
423: 
4604 
4eoe 
2116 
273: 
35!>4 
454c 
5075 
b38E 
5767 

92: 
(b) 

1134 
130E 
,1535 
1703 
2239 
264e 
2786 
2071 
3084 

929 
1039 
1136 
1387 
1651 
2011 
2435 
2906 
3102 
3314 
3421 
1251 
1506 
1054 
2267 
284E 
3513 
3856 
411c 
4372 
2692 
3521) 
4240 
4711 
5047 
541s 

919 
997 

1093 
1242 
1445 
1751 
2063 
2432 
2593 
2742 
2832 

929 
1022 
1153 
1335 
1581 
1902 
2268 
2736 
2913 
3045 
3189 - 

27 

i?i 
2 
: . 
$2 

$2 

:. 
EL: 
52 

2 
2.501 
3.134 
3.425 
S.676 
3.940 
ld309 
1.797 
2.313 
2.3?5 
3.246 
3.530 
3.766 
1.152 

1 2A . 
1.654 
1.942 
2.262 
2.830 
3.364 
3.512 
3.715 
3.880 
1.011 
1.136 
1.246 
1.526 
1.827 
2.212 
2.669 
3.150 
3.374 
3.GCO 
3.552 
1.037 
1.?48 
1,53n 
1.E79 
2.342 

3.E 
3.330 
3.537 
1.564 
2.279 
2.755 
3.CO6 
3.245 
3.462 
1.141 
1.248 
1.384 
1.584 
1.647 
2.228 
2.643 
3.c77 
3.754 
3.445 
3.557 
LCOS 
1.114 
1.271 
1.496 
1.768 
2.110 
2.529 
2.989 
3.183 
3.380 
3.520 

11;592 -857 
12.096 -89: 
12; 575 -330 

4,204 ,316 
5.370 -397 
6,456 .‘178 
7,539 -557 
0,608 -636 
9.720 .7x 

10,000 .7sc 
11,!3uo .a7e 
12.420 .Sle 
12,960 -959 
13,500 .SSO 

4,252 -314 
5,340 ..39: 
6.400 -474 
7;47r, * 553 
0.544 -631 
S;603 -710 

10,660 -780 
11,704 A65 
12,213 -903 
12 768 
E3:300 

.S44 
-503 

6,156 -455 
7,168 -570 
0,?72 -611 
9,234 -682 

LO,PGO -758 
L1,?97 .MS 
L1.645 -876 
LL,324 A; 
Ll,P38 
0.117 -674 

LO,?10 ,755 
L1,220 -629 
L1,719 -866 
L2,204 -902 
L2.675 -537 
4,248 -314 
5,320 -393 
6,378 -471 
7,448 -851 
0,512 .F29 
0,594 -709 

!0,670 .789 
.1,737 .668 
.2,271 -507 
.2,f?16 -546 
.3,300 .S83 
4.248 -314 
5,305 -392 
6,378 -472 
7,427 -549 
8,496 ,628 
9,549 -706 

.0,600 ,783 

.l,G82 -663 

.2,213 -003 

.2’.744 -942 

.3.250 -979 

15 

30 31 32 

- ES- 
;: 

22 
5z 
0.31 
3.57 
4.76 
6.31 
7.24 
5.33 
9.68 
4.57 
0.33 

46.66 83.56 
53.59 06.13 
56.05 86.53 
57.99 05.16 
59.64 82.14 
32.37 54.72 
38.86 71.60 
45.27 01.45 
51.37 04.84 

1.75 54.38 85.59 
2.43 56.70 85.30 
4.39 58.96 -84.08 
5.73 13.97 64.33 
7.35 17.85 (b) 
8.78 21.31 70.69 
1.10 26.89 76.03 
3.79 33.4c 80.02 
7.02 40.97 

I 0.41 49.06 
3.25 56.23 
4.07 57.72 
4.97 59.30 
5.17 59.05 
c1.13 17.23 
0.90 10.7e 
1.41 23.37 
3.79 29.04 
G-64 35.04 
3.02 42.01 
3.20 40.X 
5.47 55.40 
7.04 57.25 

78.52 
85.47 
86.25 
83.63 
82.06 
78.36 

0.88 
45.63 
50.90 
72.19 
78.51 
83.03 
04.64 
85.12 
05.05 

9.30 59.X! 84.26 
3.44 59.93 80.S6 
4.77 24.00 X?..W 
7.26 2U.13 46.25 
1.X 34.19 64.18 
4.49 39.64 73.18 
9.77 46.C9 80.87 

4% 56% 04% 
5:s1 57:.51 as:so 
j-S5 59.46 82.33 
3.75 39.63 70.76 
KG1 46 65 

52:21 
79 72 

3.16 83:88 
3.12 55.14 84.09 
%.I9 57.10 OS,52 
5.86 59.20 85.13 
5.20 17.73 67.96 
7.32 17.Sl 66.53 
3.65 21.34 68.79 
1.68 26.35 74.CO 
I.?5 32.49 77.79 
5.76 40.82 81.69 
).C7 48.64 82.59 
Z-56 54.70 84.76 
5.60 56.S3 83.30 
1.57 59.15 02.19 
L-71 59.71 79.75 
j-59 13.57 7.03 
3.28 19.61 42.55' 
I.68 23.14 60.37 
5.50 28.95 70.37 
j-07 34.35 75.38 
a.55 41.38 80.71 
Z-70 48.39 83.20 
i-20 34.80 04.50 
r.21 55.10 84.30 
I.16 60010 83.30 
3.10 59.90 80.90 

- 

5 lz 
E 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
03 
84 
85 

ii 
88 
89 
90 
91 
97 

E 
95 
YG 
97 

ii 
00 

E 
03 
04 
OS 

:t 

Fl: 
10 
11 
12 
1-3 

:z. 
16 
17 

i: 
20 
21 
22 
23 
24 
25 
26 
27 
20 
23 
30 
31 
32 
33 
34 
35 
36 
37 
30 
39 
40 
41 
42 - 



%snufacturer’s 1nstmEentat10n. 
bD atn not avollable. 

6 

.- . 
i ,o; 

i .c;: 
12l : a\ 
iefi e 
781 
781 
781 
781 
781 
774 
774 
781 
781 
781 
781 
781 
774 
781 
781 
781 
781 
761 
781 
781 
774 
781 
781 
788 
774 
774 
786 
781 
781 
774 
781 
781 
781 
781 
781 
781 
761 
781 
796 
781 
781 
Q74 
803 
774 
774 
781 
774 
791 
774 
774 
774 
774 
500 
493 
493 
493 
493 
493 
493 
493 
493 
493 
500 
493 
493 
493 
493 
530 
498 
496 
498 - 

7 

: 
i ;g 
i g- 

;;z 
;z- . :2 0 i-g 4 
Pdc( - 

4Eio 
490 
490 
490 
490 
489 
489 
490 
490 
519 
515 
502 
504 

E  
510 
463 
463 
463 
463 
465 
463 
464 
464 
463 
462 
463 
464 

4":: 
465 
464 
464 
463 
463 
463 
464 
463 
501 
495 
496 
495 
486 
491 
485 
493 
525 
520 
515 
525 
531 
523 
453 
452 
452 
453 
446 
446 
447 
447 
449 
449 
450 

,447 
447 
446 
445 
446 
448 
447 
447 

‘NACA RM NO. SE7l.22a 
_ . 

TABIZ I.'- c0xT1mIL'ED.' F'ZRFORIMiC? DATA FOR . 

8 

2 

; .- 
;? - 
;Ei; 
io 

it=: 

5” 
.,-I : 
2:> 
50.4 
)Llrr 

1272 
1252 
1270 
1258 
1277 
1261 
1260 
1268 
1274 
1628 
1622 
1618 
1608 
1619 
1610 
1628 

(b‘) 
813 
814 
813 
808 
817 
818 
828 
815 
811 
826 
944 
946 
936 
950 
939 
945 
935 
950 
952 
948 
944 

'% 
i273 
1263 

(b) 
1266 
1263 
1173 
1604 
1597 
1621 
1600 
1511 
1514 

606 
592 
584 
596 
594 
592 
596 

.595 
595 
597 
603 
592 
589 
588 
590 
603 
599 
597 
600 

- 
9 

2 
; .?- 
10 
i:; 
L:: 
:t: 
“0. 
:, : 
Zd\ 
2% .c c 
)i)- 
1251 
1233 
1249 
1238 
1256 
1242 
1242 
1250 
1256 
1596 
1589 
1612 
1610 
1606 
1608 

7bl: 
(5) 

1:; 

E  
(b) 
(b) 

I:; 

::; 

1:; 

IS 

I2 
(b) 
(b) 

I! 

Ii; 

I:,' 
(b) 
(b) 

I2 

I2 

I-$ 

:bb; 
604 
590 
582 
594 
592 
590 
594 
593 
592 
597 
602 
590 
587 
586 
587 
601 
508 
595 
598 

10 31 12 13 14 15 16 
g 

J - 
:t . 52.2 Ccmpressor statoi-stage . 

IO= 
static pressure. p3 

z;: 
(lb/sq ft abs.) 

go - 
. 

G kZ\ 
j22 Dl- 1 2 3 4 516 

t 
1 

: 
1 

: 
'1 

1 

: 

: 

1: 

1255 1274 
1230 1239 
1236 1288 
1211 1267 
1211 1239 
1175 1140 
1165 1154 
1164 1041 
1163 985 
1590 1647 
1565 1633 
1540 1591 
1503 1478 
1502 1422 
1492 1365 
1492 1295 

(b) 816 
805 816 
804 816 
798 816 
785 809 
783 809 
771 7ee 
764 732 
747 682 
741 640 
750 612 
939 936 
937 943 
923 936 
932 943 
911 950 
905 936 
e88 901 
877 (b) 
873 786 
864 746 
857 697 

1246 1282 
(b) lzaa 

1205 1239 
1176 1140 

(b) 1127 
1161 1034 
1151 964 
1157, 929 
1549 1612 
1519 1569 
1516 1492 
1466 1422 
1577 1386 
1477 1302 
603 599 
588 599 
577 585 
586. 606 
579 599 
568 599 
563 577 
551 521 

337 1366 1429 1485 1541 
316 1386'1443 1527 1598 
,372 1457 15.48 1661 1767 
,358 1475 1598 1736 1686 
,344 1'06 1661 1637 2020 
,246 1422 1619 le44 2055 
,182 1365 1570 lf16 2048 
126 1309 1520 1725 2034 
,070 1239 1457 1738 1992 
753 1851 1957 2Ce3 2210 
753 1993 2034 2210.2386 
,717 1921 2105 2330 2541 . 
612 1837 2076 2356 2618 
,548 1761 2041 2378 2640 
,478 1717 1978 2316 2618 
,401 1533 1693 2252 2562 
830 844 851 865 873 
915 365 867 901 929 
851 887 915 936 971 
865 914 950 992 1049 
873 929 985 1056 1133 
873 957 1034 1140 1239 
858 964 1063 1189 1309 
795 915 1048 1210 1355 
739 856 992 1161 1309 
697 802 943 1119 1274 
661 767 901 1084 1246, 

978 1013 1049 lOS4 1126' . - 

964 971 902 1006 1027 
971 99.9 1013 1049 1070 

,013 1056 1105 1168 1232 
,020 1083 1154 1239 1330 
,013 1112 1196 1316 1436 
985 1112 1232 13iZ 1520 
(b) (b) (b) (b) (bl 
858 992 1154 1351 2534 
802, 936 1098 1302 1485 
753 873 1334 1239 1429 
,373 1458 1542 1655 1753 
,372 1499 1612 1753 1693 
,351 1506 1654 1230 2C36j 
246 1422 1619 1237 20% 
,226 1415 1327 1260 2112 
126 1332 1506 1774 2013 
042 1210 1422 1703 1950 
999 1154 1365 1647 1907 
724 1665 1999 2175 2337 
596 1293 2062 2273 2425 
,626 la51 2090 2355 2626 
,548 1781 2027 2330 2504 
,506 1738 1999 232'3 2611 
408 1640 1907 2252 2552 
620 627 634 648 655 
620 634 641 662 676 
606 634 648 669 697 
634 669 697 739 775 
641 683 725 782 838 
648 704 761 835 915 
627 711 789 880 979 
570 669 775 694 1014 
549 641 753 887 1021 
521 613 732 860 1028 
514 613 732 687 1049 
606 613 620 634 641' 
606 627 634 655 669 
620 641 652 690 718 
620 643 662 690 711 
641 576 711 745 789 
632 667 702 737 773 
653 688 737 794 850 
646 709 766 843 920 

. 

-- _ __- .-.__- _ z.Ic -._ .___._ _ --_ _ -.__ .- - - . .-_ . -_ _ -_ - _^-_ __; _ _-_. . ,.-~-_- 



NACA RM NO. SRL226 1-l 

. 

. 

f.:ODIFIED COMPRESSOR 111 REVISED X24C-4B TURBOJET. EIIGIIE 

17 10 19 20 21 

compressor stntor-stage 
static prossure, p3 

(lb/sq ft. nbs.) 

22 -I- 

734 
601 
640 
661 
GDP 
716 
735 
75? 
469 
507 
525 
549 
576 
604 
634 
664 
6713 
691 
709 
481 
406 
516 
540 
56A 
597 
628 
657 
674 
690 
700 
593 
620 
656 
690 
698 
720 
729 
757 
646 
678 
709 
740 
763 
769 
446 
490 
513 
536 
561 
597 
634 
675 
700 
727 
735 
467 
485 

2,” 
532 
532 

23 - 
: $I 
L g 
‘3 
:-I3 . 
::s Bd 
6; ; 
152 
539 
560 
593 
623 
661 
594 
709 
726 
742 
607 
646 
670 
707 
726 
744 
760 
408 
soa 

El 
561 
610 
641 
673 
685 
700 
714 
481 
497 

;gj 
573 
601 
635 
665 
683 
690 
714 
597 
627 
663 
697 
705 
7Z8 
736 

~~ 
686 
717 
749 
772 
776 
446 
490 
515 
540 
565 
602 
640 
681 
705 
726 
737 
467 
485 
505 
504 
535 
533 
564 
596 - 

24 . 
J a” !: ..- JO. 
:5p” :z” 
2;:: aa 
Ed z 
g4 >a- 
1326 
1545 
1890 
2302 
2865 
3433 
3698 
3992 
4247 
2082 
2676 
3420 
4169 
4552 
4099 
5202 
93.6 

1012 
1112 
1270 
1457 
1747 
2049 
2427 
2523 
2662 
2836 

941 
1031 
1153 

x4 
1913 
2299 

(b) 
*2934 
3085 
3240 
1613 
2212 
2726 
3346 
3802 
3920 
4189 
4374 
2518 
3253 
4114 
4385 
4700 
5098 

619 
668 
774 
917 

1102 
1376 
1698 
2078 
2242 
2435 
2505 

611 
676 
777 
773 
933 
918 

1106 
1343 

25 
- 

1323 
1546 
1086 
22DE 
2851 
343: 
3696 
3991 
4245 
2076 
2675 
3414 
4174 
4554 
4099 
5202 

c 
1::: 
110: 
1267 
1457 
1755 
205: 
2426 
2527 
2661 
2844 

936 
1034 
1154 
1351 
1592 
1907 
2302 

(b) 
2935 
3083 
3252 
1810 

1 
T% 
3351 
3809 
3920 
4180 
4376 
2513 
3245 
4116 
4393 
4709 
5104 

620 
690 
775 
022 

1105 
1380 
1697 
2084 
2246 
2436 
2492 

613 
676 
775 
775 
936 
920 

1110 
1350 - 

26 

sx 0 -’ 
;::a 
g2: I oa 
$5; 
ZOO 
ii’;‘? 
I322 u m- 
1255 
14G8 
1792 
2102 
2713 
3292 
3559 
3046 
4008 
1940 
2516 
3235 
3979 
4363 
4714 
5015 

903 
991 

1002 
1228 
1402 
1675 
1968 
2341 
2434 
2575 
2742 

919 
1001 
1113 
1294 
1603 
1821 
2196 

lb) 
2831 
29ao 
3131 
1706 
2082 
2575 
3201 
3662 
3777 
4046 
4223 
2355 
3065 
3925 
4204 
4523 
4970 

607 
674 
754 
867 

1067 
1335 
1649 
2025 
2180 
2355 
2411 

600 
660 
753 
750 
900 
886 

1067 
1296 

1.488 8;232 
l.B30 9,261 
2.236 10,290 
2.722 11,330 
2.935 11,845 
3.148 12,346 
3.334 12,663 
LP79 ,E,OOO 
1.650 9,036 
2,!14 10,170 
2.593 11,165 
2.P12 11.661 
3.026 f2,lRZ 
3.105 

(b) 
12,613 

4,236 
1.245 5,295 
1.366 6,354 
1.562 7,413 
1.803 R,446 
2.138 9,531 
2.505 10,560 
2.931 11,636 
3.096 12,179 
3.282 17,72C 
3.433 13,236 

-997 4,232 
l .CDO 5,280 
1.232 
1.416 

6,348 
7,392 

1.628 8,464 
2.024 9,522 
2.459 

.(b) 
10.590 
11,649 

3.082 12.179 
3.254 12;696 
3.432 13,238 
1.418 8,144 

(b) 9,216 
2.141 10,210 
2,64D 11,264 

(b) 11,880 
3.096 12,336 
3.317 12,925 
3.729 13,386 
1.570 8,949 
2.037’. 9,990 
2.538 11,044 
2.741 11,434 
2.917 11,863 
3.159 12,453 
1.021 4,284 
1.162 5,355 
1.325 6,426 
1.639 7,497 
1.855 8,632 
2.324 9,711 
2.649 10,770 
3.492 11,847 
3.768 12,363 
4.079 12,900 
4.154 13,059 
1.032 4,308 
1.148 5,365 
1.321 6,474 
1.307 6,480 
1.547 7,532 
1.533 7,533 
1.853 8,616 
2.238 9,693 

29 1 30 1 31 1 32 
a 

6 r(- s 
. rl "11 

.c 4 
s c. $I; 
x Qc4 

Ldz? 
r" z C.X. 

:- 
-- 

E", 
5" %c;; z- 

.c: 
ae ' 

:g: 2; 

I3 22 ::a OS.4 %  - OE <- 0-v 82 
1,456 14.84 24.00 12.57 
0532 17.12 28.12 46.03 
.608 21.OD 34.15 60.81 
;685 24,72 40.41 73.40 
.760 29.10 46.86 77.32 
.637 32.82 53.63 82.73 
.876 34.26 55.65 83.18 
.913 35.78 58.03 83.43 
.850 37.G4 59.79 82.55 
.691 24.97 32.46 46.14 
.668 29.83 38.77 63.45 
.752 35.75 45.90 75.40 
.625 40.10 51.99 B1.37 
.668 42.63 54.85 82.36 
.696 44,13 57.G5 83-02 

.,533 45.56 58.70 82.36 
,313 (b) (b) (b) 
.391 7.213 17.69 68.11 
-470 

I 
9.CO 

0648 lO;S7 
-624 13,46 
.704 16.63 
0782 19.62 

I 
22.10 
26.96 
33.38 
41.16 
48.46 

I 
69.68 
73.24 
76.92 
79.70 
81.96 

-660 22.62 54.65 83.55 
.500 23022 56.D2 82.15 
.D40 23.68 58.78 81.66 
.978 24.64 59.37 79.62 
.313 6.58 13.94 (b) 
-390 9.79 19.78 37.48 
,469 10.31 22.03 54.86 
.546 13.33 28.11 65.10 

0P38 27.61 58.67 82-51 
-978 28.16 59.62 80.06 

,754 28.26 46.00 76.65 
-832 32.33 52.e8 81.54 
.6781 @)I (b)I -ib) 
-912 35.35 57.46 81.73 
;D56 36;63 59;34 Si;30 
,986 37iC5 65.14 85.06 
0662 26.98 38.44 59;74 
0738 33.64 44.68 74.36 
,616 39.72 51.63 80.99 
.645 40.86 53.97 81.03 
.677 42.16 55.99 81.37 
.920 44.62 58.72 82.06 
0316 4,64 15.13 (b) 
.396 5.36 17.69 52.20 
.475 6.74 ZZ.t?O 62.07 
.554 7.93 26.29 71.62 
0638 10.23 33.77 74.98 
0718 12.19 40.38 80.57 
-796 14.54 47.93 83.46 
0675 16.70 55.14 84.28 
,914 17.20 56.90 82.54 
0954 17.74 56.48 79,93 
.965 17.98 58.74 79.38 
.31R 4.57 15.17 20.13 
.398 6.68 22.29 47.41 
,478 6.9R 23.26 62.66 
.479 7.03 23.34 60.C3 
.557 8.C7 26.32 70.88 

143 
144 
145 
146 
147 
148 
149 
150 
151 
192 
153 
154 . 
155 
156 
157 
158 
169 
160 
161 
162 
163 
164 
165 
166 
167 

170 
171 
172 
17s 
174 
175 
178 
177 
178 
179 
180 
181 
182 
183 
184 

187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
200 
201 

. . . 
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1.1. I -I -1TIP I I I. I= 

NACA RM NO. SE7L22a 

TABLZ I. - GoNcLuDxD. PRRFORWNCE DATA FOR 

- 
9 - 
2 

i ;z 
i5; *)E 
G; 
ICC 
L$< i;;f 
,a- 

1 

594 
587 
597 
594 
594 
604 
598 
586 
594 
599 
596 
595 
594 
597 
597 
598 
556 
(0) 

I3 
(b) 

IFi 

1:; 
(b) 
It; 
364 
363 
362 
363 
367 
360 
359 
369 
368 
366 
374 
367 
361 
367 
369 
355 
373 
367 
366 
368 
364 
369 
371 
364 
363 
364 
360 
365 
370 
373 
367 
362 

3 

It; 
(b) 

I:; 

I:; 
(b) 
(b) 

/ 

I 

i 

5 s 
- 

7 
- 
e - 
2 

i o’- x$ 
“b 

e;: 
>P 
Id s $422 izcl 
- 
596 
580 
598 
595 
596 
604 
600 
589 
597 
601 
599 
597 
596 
598 
597 
598 
598 
592 
594 
600 
597 
589 
585 
593 
596 
601 
601 
591 
366 
364 
363 
364 
369 
363 
360 
369 
370 
366 
375 
367 
363 
369 
371 
367 
371 
366 
366 
368 
365 
370 
372 
364 
364 
362 
360 
365 
374 
373 
367 
362 
367 
365 
358 
364 
363 
368 
365 

Ii,' 
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552 
546 
543 
549 
556 
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54c 
59c 
582 
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562 
554 
546 
546 
545 
587 
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Et; 
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549 
550 
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364 
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349 
342 
343 
340 
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337 
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(b) 

tbb; 
(b) - - 

2 
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634 669 
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394 423 
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500 
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z31.5 
z31.5 
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130.4 
130.4 
330.4 
130.4 
130.4 
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514 
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599 
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493 
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437 
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373 
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35s 
366 
355 
352 
331 
324 
366 
380 
366 
359 
359 
366 
359 
338 
310 
296 
275 
373 
373 
373 
366 
359 
366 
352 
324 
324 
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268 
366 
366 
359 
366 
359 
373 
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324 
310 
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26E 
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739 
(b) 
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690 
64f 
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697 
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782 
7% 
728 
690 
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620 
641 
552 
704 
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409 
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451 
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472 
493 
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416 
437 
465 
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395 
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416 
423 
444 
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465 
451 
430 
402 
387 
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355 
423 
437 
465 
479 
465 
456 
430 
409 - 
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858 
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a24 
796 
641 
64E 
69C 
73s 
796 
83E 
87: 
86E 

E3 
7% 
627 
65: 
62C 
73s 
77: 
817 
859 
86E 
84: 
817 
76s 
39: 
405 

2% 
47s 
49: 
52E 
57c 
571 
367 
416 
423 
437 
46: 
507 
53: 
563 

c 
% 
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400 
430 
444 
472 
507 
528 
535 
542 
535 
507 
486 
367 
402 
409 
444 
472 
514 
535 
528 
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466 - 
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I 

, 
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> 
, 
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I 
, 

1 

1 

t 

245 45;OOOil70.6 
246 45,C00/170.6 

1252 45,000 ;186.7 
253 45,000 !lSB.7 
254 45,000 188.7 

I255 j4s,coo~16807 
256 45,000 188.7 
257 45,000 188.i 
258 45,OOO'lS8.7 
259 45,0001188.7 
260 45,000/188.7 
261 45,000!186.7 
262 45,000’231.5 
263 45,COO,231.5 
264 45,000(231.5 
265 45,0001231.5 
266 45,000 j 231.5 
267 45,000’231.5 
268 45,CO0 231.5 
269 45,000 231.5 
270 45,000’231.5 
271 45,000 231.5 
272 45,000;231.5 

i273 I 45,000 231.5 
,274 45,000,330.4 
275 45,000 330.4 
276 45,000 330.4 

1277 ,45,000 330.4 
1278 45,000 330.4 
;279 ,45,OOo 330.4 
260 (45,000 330.4 
261.45,OOO 330.4 

1282 145,000 330.4 
,283 ‘45,GOO 330.4 
1264 [45,000r33004 

strw.er.tstior.. 

-- _.-_.-.- .-- “-_. ____ . _._ _  ,~_- .---. -1.--. -_.-_ _---“_. ~_ __ --..-.---I.- 



19 ‘<kCk RM ho. SE7L22a <” -1: -“k 

yaI);pIz c.,:.!!J~jssj~ I:, srvIs= XE.g-43 2,29&?EF r-.J-T*-? -. -I-J- 

(ib's; fz 8;9.j 

23 I 2S 1 26 27 28 29 30 31 32 
0 
5 
: 
e c:: 
$2 
: c 0‘ Z-4 
OEZ 

o- 
2.742 
3.?CZ 

(bl 
3.474 
3.701 
3.501 
l.C2C 
1.132 
1.272 
1.47E 
1.59c 
2.13i 
2056: 
2.9% 
3.24E 
3.42E 
3.56: 
l.Cl< 
1.114 
1.xX 
1.46i 
1.73: 
2.C6C 
2.485 
2.94: 
3.152 
3.36: 
3.50: 
l.C5T 
1.1% 
1.33: 
1.52: 
1.54E 
2.2s 
2.575 
3.599 
3.678 
LC36 
1.163 
1.305 
1. so 
1.770 
2.X& 
2.738 
3.321 
3.579 
3.795 
S.ClB 
l.GC2 
1.141 
1.301 
1.50& 
1.775 
2.191 
2.667 
3.126 
3.104 
3,319 
3.531 
3.735 

,992 
1.112 
1.249 
1.453 
1.73& 
2.076 
2.501 

I:;' 

d 
2 
&I$ 
t\ sz 
0 - 
;;a 
: 4" 
.a, 23< 
!l,sl: 
il,C1: 
L2,45: 
L2,?9( 
L3,53( 
4,zel 
5,34( 
6,426 
7,47( 
S,541 
9,621 
to,5x 
!1,7% 
!P,31T 
;2,e5: 

Lt% 
5:36i 
6.44' 
7,512 
e,59: 
9,66! 

.0,7x 
~1,783 
!2,31? 
12,eat 
.:,42: 
i,P&~ 
3,35: 
6,4OE 
7,434 
e,56e 
Em; 
i.781 
2:351 
4,256 
5,315 
6,372 
7,434 
S,E44 
9,594 
0,620 
1,814 
2,351 
2,924 
5,425 
4,268 
5,335 
;dg 
9:;92 
2,675 
;,g,'; 
1:;69 

%E 
j:500 
i,2&4 
5,355 
3,436 
7,511 
?,5&4 
2,666 
y;; 
z:351 
3,888 
3,i25 

- 

, 

/ 

; 
2 T 
i- Baa- 
0" %A" 

C$ $T 

-L 2 b 22 
<- o-1 

.r.so 4f.64 
6.51 55.x 
.7.x 56.X 
.7.&l 57.li 
.S.lC 59.X 
.s.ro 59.:: 
4.&O 1:.1: 
5.31 17.u 
6.69 22.14 
8.37 27.55 
0.32 34.14 
.2.51 41.4i 
.4.60 45.4E 
6.50 54.52 
.7,C7 56.45 
.7.91 50.u 
.9.17 60.14 
5.17 17.7: 
5.39 17.85 
7,C9 23.Z 
8.33 27.45 
.0.x 34.62 
2.30 41.4; 
4.74 4s.11 
.6.62 55.0: 
7.57 57.4: 
.7.55 58.6: 
.7.i7 59.5-i 
2.35 12.6: 
2.57 13.S: 
4.27 23.31 
5.14 28.1: 
5.s 32.02 
7.43 40.51 
3.21 44.53 
3.c3 53.70 
j.67 55.82 
2.00 16.25 
3.C6 16.?4 
3.53 21.34 
1.E3 26.34 
5.21 33.34 
7.49 4O.C& 
3.71 47.25 

i, 

i 

c 
10.10 53.64 
10.51 56.57 
10.66 SE.29 
11.11 59.41 

3.60 15.30 
3.99 21.35 
4.98 26.52 
4.74 25.66 

.235 6.W 32.47 

.715 7.52 40.69 

.7?6 e.79 47.97 
0574 10.21. 5C.Gl 
.67e lo,38 54.43 
.9le lo.94 57.47 
.95& lC.S3 5t.351 
.9oa 10.96 59.32 
.317 (5) (5) 
.396 
,476 5(t) 0 3 31% 
,555 6.96 37:&l 
.E34 7.12 38.68 
.714 a.95 47.92 

-i- 
,o- 
22 
41 0s. 
sH 
f: 
g' 
g>: 

00 
e2.7: 
e4.5: 

(bl 
e2.4( 
80.7: 
76.6.C 
13.6C 
46.91 
35.4: 
66.4( 
74.91 
7e.72 
81.5: 
92.3: 
82.5: 
81.1: 
7e.7: 
1c.c; 
41.e: 
21.n 
66.6: 
71.5: 
76.5: 
79.8: 
&1.3( 
62.0: 
80.0: 
77.74 
32.5: 
56.9: 
5c.9; 
57.4: 
'3,CO 
'6051 
'0.74 
i3.64 
re.34 
!1.31 
l9.50 
i6.87 
i5.57 
i9.EO 
'6.43 
:2,3& 
32.28 
il.81 
'6.63 
'6.30 
;o. 29 
:6.10 
a9.29 
F4.81 
'2.27 
'9.51 
82.27 
!1.07 
io.11 
0.24 
S.91 
6.00 

(5) 
S.53 
2.06 
4.44 
6.95 
4.70 
9.60 

I2 

i 
: 
7 
7 
E 
i 
E 
4 

i 
6 
5 
E 

: 
7 
7 
3 
4 
: 
5 
7 

: 
E 
e 
3 
7 
7 

/ 
j: 
3 : 
I : 
) : 
5: 
) ’ ‘ 
) : 
: : 
7 ‘; 
1: 
: : 
I t 
3 : 
3 : 
? : 
7 : 
7 : 
3 : 
; : 
! : 
2 : 
3 : 
3 : 
7 : 
3 : 
j2 
7 : 
: : 
? : 
j : 
7 : 
! : 

z 

2” 
2 

z 

z 
2 
2 
2 
2 

s 

: 

k 
2 
2 
2 

2' 

z 
2 
2 

E 
2 
2 

: 
2 
2 
2 

: 

c 
2 
5 
II! 
!li >: * ._I 
!l( 
!li 
12( 
!2! 
t2: 
z2; 
?21 
!2: 
!2f 
!2' 
rgr . . 
!3( 
!3! 
!3: 
'3: 
?31 
13: 
!3f 
z3: 
13t 
?3! 
34( 
!41 
!k: 
z4: 
24, 
!k! 
2: 
49 
49 
53 
51 
E2 
53 
54 
25 
56 
57 
58 
% 
61 
62 
63 
64 

2 
E7 

:: 
70 
71 
72 
73 
74 
75 
76 

%i 
79 
eo 
31 
32 

ii - 

2 2 
2. 
2: 
Ef 
i22 
),Boc 
.660 
.&a0 
0521 
.S61 

LCOO 
.316 
.39c 
.475 
.553 
.E31 
.711 
.790 
.a71 
.911 
.953 
.9ee 
.317 
.397 
.476 
0556 
.E35 
.715 
.792 
.a71 
,911 
.553 
.993 
Jl6 
.396 
.474 
.,c50 
.633 
.711 
,794 
.5701 
.913 
.E15 
.3931 
0471 
.553 
.c32 
.'io9 
.7&3 
-672 
.912 
0955 
.s92 

2: 
,474 
.556 1 

: 
,l 

.: 
1 
1 

:1 
,I! 

1 
.l 

1 
1: 

t 

8 

t 

. 
: 
2 

j + 
z e 
ZJ- 
bz -- 03-x 
gi?+ 
L” - 
EG ,P 
.s 2 J 

626 
659 
662 
F7? 
5s 
722 

2: 
51G 
536 
569 
60C 
633 
661 
679 
694 
713 
469 
466 
"X3 
53: 
560 
591 
628 
661 
:;; 
705 

74C 775 6&J 

'lC7C 1197 lC91 59. 
llE3 X‘73 1324 621 
1267 1542 lEf4 651 

'X-SF, 161s 1704 67: 
1943 1676 1789 66 

760 577 676 $0' 
eeo icoc 75s 52: 
979 109~ eeo 55 

1CCl 1274 1021 58. 
1246 1359 1260 62' 
'1359 141: 1535 65: 
1397 X.14 1669 661 
iroe 1584 1753 6e: 
,138" 1619 1609 701 

402 402 366 47. 
430 437 402 4?: 
455 486 444 52t 
567 542 507 54 
EC2 541 520 57'2 
662 747 730 609 
775 931 937 640 
422 1120 llE0 5Sl 
986 X18 1517 722 
402 395 3.59 481 
437 444 402 520 
455 479 437 524 
514 542 500 54: 
576 620 578 571 
6e3 754 732 610 
775 e94 ?@I 645 

e65 12x6 1352 738 
402 402 359 478 
423 430 394 494 
465 486 437 515 
507 542 496 537 
563 6X 571 5% 
6.55 7% 5QC 591 
725 3.5 64.5 623 
796 072 lC14 661 
810 093 1023 659 
824 1035 1064 572 
824 1063 1141 690 
838 1906 1204 713 
402 444 33C 470 
430 479 373 490 
465 528 409 508 
528 5'39 472 530 
599 .569 549 563 
697 724 662 590 
775 956 78" 621 
838 930 965 657 
880 937 1056 672 
SO4 972 1127 650 
894 1014 1153 710 

746 768 
C'C -- SC2 r-1 . -- 065 

.s$5 lC7? 
lo=5 . VP ^ - 
I%4 1232 
1oe4 x39 
1st;: 1232 
10.35 1311 

646 6:: 
2:; ;;; 

a17 e.52 
ei- 944 
951 lC2S 

lC35 1148 
lC77 12iS 
1c77 1225 

7.59 
see 

lC72 
1776 
1527 
1792 
1935 
2049 
2134 

600 
662 
650 
S75 

102c c 
g;, 
1755 
1694 
2021 
2074 

367 
432 
484 
554 

E 
.103$ 

1322 
1435 
3&O 
436 
472 
55s 
653 
823 

1005 
1232 
1310 
1319 
1478 

384 
422 
484 
549 
645 
793 
960 

1141 
1161 
ri238 
1295 
1352 

364 
400 
447 
529 
631 
754 
913 

lO?S 
1192 
12&9 
1341 

761 731 
887 e6l 

1070 lC31 
1281 122' 
153: 146! 
1795 173: 
1536 167, 
2056 lse; 
2140 2C6: 

582 56, 
655 64: 
662 631 
673 a4: 

1021 07: 
1204 114! 
1479 141, 
176C 169: 
1901 183: 
2021 105: 
2084 200! 

?SC& 121 
LOO7 116, 
a2 41 
423 44 
451 471 
479 51, 
5775 5s: 
592 64E 
655 732 
725 85: 
761 90E 
402 40s 
437 451 
451 472 
455 514 
528 57c 
605 662 
662 739 
711 SlC 
657 &lC 
697 631 
&C7 &ES 
is9 416 
423 444 
458 486 
k95 521 
582 575 
634 662 
645 725 
676 ?6S 
6E3 762 

2 2 7a2 775 
648 76-Z 
395 409 
416 430 
437 456 
4S6 514 
535 57S 
606 655 
641 711 
662 754 
676 782 
662 775 
646 761 

I 

475 
484 
gg 
577 
615 
653 
696 
724 
482 

486 47; 
X6 54: 

E 56: 79: 
1033 1007 
1331 l2S7 
1435 i3eE 

ISC 374 
437 424 
479 466 
555 543 
655 633 
624 707 

1397 976 
1232 ii9e 
1317 1275 
1394 1349 
1479 1422 

387 377 
423 414 

520 
525 
547 
576 
613 
649 
678 
6E7 
715 
749 
478 
g; 
539 
566 
SC7 
633 
665 
664 
678 
697 
719 
470 
490 
510 
533 
565 
594 
628 
664 
678 
596 
715 - 

--~. _ -- ^ 
.NACafi 

__ _  _  . ..-.___.__ _  _  --~~_; esf.-7 --- .-. ,__.- .__ Cf l_ ---.-. _-- ._ ____.. . .___ --. ----.. -~ ~- 

.-,,- I=- ., 



N
N

O
aL

cnv
i

x

O

0

C

L
J

LL

4

Al

F-

41 r

Q N ^

Q _
Z

^^ T

c
C
C

f	 N
C

C
N

CON[ I NNTI AL

It

L

Q

Y U

^O 3

7
Y

C

3
a;. j

c

NACA RM NO. SE71-22a	 CONFIDENTIAL	 20



Air __, 
flow 

Station 7, 
Station I, 
cowl inlet 

Station 4, turbine outlet 
Station 2, camp re5so f 
compressor inlet out I tat 

Station 6, Station 8, 
turbine exhaust-nozzle 

. Station 3, I Station 5, 
comoressor-stator ; I 

‘ out I et 
turbine inlet , 

ccesso ry-d ri ve 

_1 Tail pipe . 

Figure 2. - Location of instrumentation installed in X24C-48 turbojet engine. 
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Figure 3. - Velocity profile at compressor outlet. Altitude, 25,000 feet; flight 
Mach number, 0.53. 
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(a) Relation of compressor pressure ratio to corrected air flow. 
Figure 4. - Effect of altitude on compressor operating line, 

Flight Mach number, 0.53; exhaust-nozzle-outlet area, 170.6 
square Inches. 
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(b) Relation of compressor pressure ratio to compressor Mach number and 
corrected engine speed. 

Figure '4. - Concluded. Effect of altitude on compressor operatin& line. 
Flight Kach number, 0.53; exhaust-nozzle-outlet area, 170.6 square 
inches. 
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(a) Relation of compressor pressure ratio to corrected air flow. 
Figure 5. - Effect of flight Mach number on compressor operating 

line. Altitude, 25,000 feet; exhaust-nozzle-outlet area, 
170.6 square inches. 
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(b) Relation of compressor presswe ratio to ccmpressor Mach number and 
corrected erqine speed. 

Figure 5. - Concluded. Effect of flight Mach number on compressor operating 
line. Altitude, 25,000 feet; exhaust-nozzle-outlet area, 170,6 square 
inches. 
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Figure 6. - Effect of exhaust-nozzle-outlet area on compressor 
operating line. Flight Mach number, 0.53; altitude, 25,000 
feet. 
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(b) Effect of flight Mach number. Altitude, 25,000 feet; 
exhaust-nozzle-outlet area, 170.6 square inches. 

Figure 7. - Relation between compressor efficiency and corrected 
air flow. 
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(c) Effect of exhaust-nozzle-outlet area. Flight Mach number, 
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F~@.Ix'~ 7. - Concluded. Relation between compressor efficiency 
and corrected air flow. 
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Figure 8. - Effect of altitude on relation between compressor 
pressure ratio and corrected air flow at constant corrected 
engine speed. Flight Mach number, 0.53; exhaust-nozzle-outlet 
area, 170.6 to 330.4 square inches. 
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Figure 9. - Effect of altitude on compressor performance character- 
lstics. Flight Mach number, 0.53; exhaust-nozzle-outlet area, 
170.6 to 330.4 square inches. 
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Figure 9. - Continued, Effect of altitude on compressor per- 
formance characteristics. Flight Mach number, 0.53; exhaust- 
riozzle-outlet area, 170.6 .to 330.4 square inches. 
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Figure 9. - Concluded. Effect of altitude on compressor per- 
formance characteristics. Flight Mach number, 0.53; exhaust- 
nozzle-outlet area, 170.6 to 330.4 square inches. 
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Figure 10. - Compressor stator-stage static-pressure ratios. 
Exhaust-nozzle-outlet area, 170.6 square inches; flight Mach. 
number, 0.53. 
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Figure 10. - Concluded. Compressor stator-stage static-pressure 
ratios. Exhaust-nozzle-outlet area, 170.6 square inches; 
fll&ht Mach number, 0.53. 
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