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PRELIMINARY RESULTS OF ALTTTUDE-WIND-TUNNEL
, 1NVESTIGATION OF X24C~4B TURBOJET ENGINE
IV - PERFORMANCE OF MOD1FIED COMPRESSOR

By H, Carl Thorman, and David T. Dupree

SUMMARY

The performance of the ll-stage axial-flow compressor, modified
to improve the compressor-outlet velocity, in a revised X24C-4B
turbojet engine 1s presented and compared with the pexrformance of
the compressor in the original engine. Ferformance data were
obtained from an investigation of the revised engine in the NACA
Cleveland altitude wind tunnel. Compressor performance data were
obtalned for engine operation with four exhaust-nozzles of differ-
ent outlet area at simulated altitudes from 15,000 to 45,000 feet,
simulated flight Mach numbers from 0.24 to 1.07, and englne speeds
I'rom 4000 to 12,500 rpm. The data cover a range of corrected engine
gpeeds from 4100 to 13,500 rpm, which correspond to compressor Mach
numbers Trom 0,30 to 1,00.

Velocity distribution at the compressor oullet was more nearly
uwniform witl the modified compressor than with the original compres-
sor. A comparison of the performance of the modified and original
compressors shows that at corrected englne speeds from 8000 to
13,000 rpm the corrected air Ilow was approximately 2 percent less
end the compressor efficlency was approximately 2 percent greater
for 1he modified compressor than for the original compressor. For
thege operaling conditions, compressor pressure ratios of the two
compressors were approximately the same. COCperating lines for the
modified compressor fell on the high air-flow side of the maximun-
elfTiclency region. The highest compressor efficiency obtained in
thls investigation was 86.5 percent. At a given compressor pressure
ratlo and corrected engine speed, an increagse in altitude reduced
the corrected air flow. At a slven compressor pressure ratio and



2 ) ‘ ST NACA RM No. SE7L22a

corrected air flow, an increase in altitude reduced the compressor
efficlency. An increase in altitude caused the compressor operating
line based on corrected air flow to shift to higher compressor pres-
aure ratios. Iuncreasing 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 Mach number or corrected engine
speed., :

INTRODUCTION

Performance and operational characteristics of the X24C-4B turbo-
Jet engine and its components have been determined in an investigation
conducted in the NACA Cleveland altitude wind tunnel at the request
of the Bureaw of Aeronautics, Nevy Department. Preliminary results
from an investigation of the original engine, which include pressure
and temperature distributions, engine performance, and compressor
performance, are presented in references 1, 2, and 3, respectively.

After the investigation of .the 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 changes in the combustion chamber
were made in order to improve the temperature distribution at the
turbine inlet. Compressor-outlet velocity profiles for the original
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 modified compressors are pre-
sented herein.

Compressor performance data were obtained for a range of flight
conditions through the operable speed range of the engine with each
of four exhaust nozzles. Effects of variation in flight conditions
on the compressor operating line, the compressor efficiency, and the
compressoxr performance characteristics are graphically presented.
Compressor performance data are also presented in tabular form.

ENGINE INSTALTATION AND COMPRESSOR

"The revised engine was mounted in a wing section in the altitude
wind tunnel in the same manner as the original engine (fig. 1). A
description 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
englne., 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 load on the blades of the eleventh rotor stage. The
blades were twisted 2° at the midspan and 6° at the tip in the direc-
tion of reduced angle of attack. This change was made in order to
obtain a more nearly uniform velocity distribution at the compressor
outlet. .

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

" alr inlet holes were changed to improve mixing in the secondary com-

bustion zone. The total area of the alr:inlet holes, however, was
the same as in the original combustion chamber. Improved compressor-
outlet 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 inches 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 limiting turbine-outlet temperature at maximum englne
speed for static sea-level conditions.

PROCEDURE

Data were obtained at simulated altitudes from 15,000 to
45,000 feet with a simulated flight Mach number of 0.53 and at a simu-
lated altitude of 25,000 feet with simulated flight Mach 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 al 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 basis of a
total-pressure recovery at the compressor inlet of 100 percent,

Complete compressor pexformance data were obtained at each
aliltude and flight Mach number from operation of the engine at
englne speeds from 4000 to 12,500 rpm with each of the four exhaust
nozzles. ‘the data cover a range of corrected engine speeds from
approximately, 4100 rpm to 13,500 rpm, 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.

e e e M cwmom L ok e e A gem
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SYMBOLS
compressor Mach number
flight Mach number ' . .
engine speed, rpm
total pressure, pounds per square foot absolute
Yam-pressure ratio

compressor pressure ratio

static pressure, pounds per square Toot absolule

ps/bz compressor stator-stage static-pressure ratio

Ty indicated temperature, °R

A velocity, feet ner second

Wn air flow, poundé per éecond

8 ratio of compressor-inlet absolute total pressure to NACA
gtandard sea-level absolute pressure

q; compressor efficlency, perceunt

0 ratio of compressor-inlet absolute total temperature to NACA
stondard sea-level absolute temperature

Subacrivls:

0 Tree-atream condlitions

1 cowl inlet

z compressor inlet

3 compressor stator stages

4 compressor outlet

Stations to.which the numerlcal subscripts refer are shewn in
i.j.,:__ul'e 2 P

SN,
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The following parameters are used to 3eneralize the results to
NACA standard atmospheric conditions at sea level:

(W,~/6) 6 corrected air flow, pounds per second

N/A6 corrected engine speed, rpm

RESULTS AND DISCUSSION
Method of Presentation

The correction factors & and 6 used to generalize the com-
presgor performance data account only for variations in total tem-
perature and total pressure at the compressor inlet for a constant
flight Mach number. In the development of the correction factors
(reference 4), component efficiencies have been assumed constant,
Variations in compressor efficiency therefore cause variations in
the generallzed results.,

~

. For each combination of altitude, flight Mach number,and .« .
exhaust-nozzle-outlet area, a compressor operating 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-
terigtics for the range of exhaust-nozzle-outlet areas investigated
are presenbted ag the relation d compressor pressure ratio to cor-
rected air flow along lines of constant corrected engine speed and
contowrs of constant compressor efficiency. The characteristic -
curves were constructed from operating lines and efficiency curves
for the four exhaust nozzles at given flight conditions. The range
of characteristics did not extend to the region of compressor stall,
Performance data for the modified compressor are presented in
table I.

Velocity Profile at Compressor Outlet

Typical velocity profiles across the compressor-outlet annulus
of the modified and original compressors are compared in figure 3,
The modification improved the 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 lmprovement was obtained at an
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engine speed of 11,500 rpm. For both compressors.the location of
the pealk velocity was moved toward the outer wall by increases in
engine speed. .At any given engine speed, however, the peak veloclity
was not so near the outer wall in the modified compressor as in the
original compressor, . .

Compressor Operating ILines

Effect of altitude. - An increase in altitude so 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 feet, The operating line based on compressor Mach number
or corrected engine speed was unaffected by changes in altitude at
compressor Mach numbers less than 0,75 (fig. 4(b)). At compressor
Mach numbers between 0,75 and 0,85, the operating line was shifted
to hisher compressor pressure ratio only by a change 1n altitude
from 35,000 to 45,000 feet, At compressor Mach numbers greater
than 0.85, the operating line was shifted to higher compressor pres-
sure ratlos by any changes in altitude above 25,000 feet. The
operating line was unaffected by changes in altitude from 15,000 to
25,000 feet., The altitude effect is analyzed in a later section of
this report. . '

Effect of flight Mach number. - An increase in flight Mach
nunber caused the operating line based oun corrected air flow to .
shift Lo lower pressure ratios at corrected air flows lower than
55 pounds per second (fig. 5(a)). At corrected air flows greater
than 05 pounds per second, no shift in operating line occurred
when the flisht Mach number exceeded 0.53. Any increase in flight
Mach number shifted the operating line based on compressor Mach
nunber or corrected engine speed to lower pressure ratios (fig. 5(b)).

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

Compressoxr Efficiency

At corrected alr flows greatexr than 20 bounds per second, an
increase In altitude at a given corrected alr Tlow caused a decrease
in compressor efficiency (fig. 7(2)); however, the effect of
increasging altitude from 15,000 to 25,000 feet was very small At
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an altltude of 25,000 fset and at corrscted air flows lower than
50 pounds per second, an increase in flight Mach 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
nunber on efficlency was not appreciable, An increase in exhaust-
nozzle-outlet area caused a decrease in compressor efficlency, )
except at a corrected air flow of approximately 60 pounds per sec-

- ond where the effect was negligible (fig. 7(c)). Maximum efficiency

at each rlight condition and exhaust-nozzle-outlet area was reached
in a range of corrected air flow from 50 to 55 pounds per second,
corresponding to a range of corrected engine speed from 11,000 to
12,000 rpm., A maximum compressor officlency of 86.5 percent
occurred with an exhausb-nozzle-outlet area of 170.6 square . inches
al an altitude of 25,000 feet and a Ilight Mach mumber of 0,24 N
(tig. 7(b)).

Characteristic Curves

Compressor performance characteristics for several altitudes

and a £light Mach number of 0,53 are presented in figures 8 and 9
ror the range of engine overation with the four exhaust-nozzle-
outlet areas used. AL high corrected engine speeds the lines of
congtant corrected enzine speed were nearly vertical (fig. 8).
When the compressor pressure ratio was decreased by enlarging the
exnaugt-nozzle-outlet area, the corrected air flow remained approx-
imately constant at corrected eunglne gpeeds greater then 10,500 rpm
and. iuncreaged slightly at corrected engine speeds lower than

10,500 rpm., An increase in altitude so shifted all the lines of
uonstant corrected engine speed that at a given compressor pressure
raltio and a gilven correcled engine spesd Lhe corrected air {low
decreased. An increase in altitude caused a change in the compres-
gor characteristics, which decreased the compressor efficiency for
a glven correcled alr -Tlow and compressor pregsure ratio (flg. 9).
With an increase in altitude From 15,000 to 25,000 feet at low
values of air flow, however, the effecl was nol easily discermed.
The decrease in compressor efficiency at a given corrected air fldw
and compressor pressure ratio and the shift of the lines of cor-
rected enzine speed caused by an Increase in altitude are attributed
to the offect of a decrease 1n Reynolds nuuber on the flow through
the compressor.

All operating liunes obtained in this Investigation fell on the
high air-flow gide of the maximum-efficliency regions shown in fig-
ure Y. An Increasé in exhaust-nozzls-outlet area at a constant cor-
rocled alxr ;low therefore resulted in a lower compressor efficienty

(rig. 7(c)).

SN s
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Analysis of Altitude Effect on Operating Line

The reduction in compressox efficiency as the altitude was
increased (fig. 9) required that more energy per pound of gas be
extracted by the turbine.  In order to obtain more energy from the
gas, the turbine-inlet temperature was increased. This increase
in temperature caused a slight reduction in volume flow at the com-
pregsor outlet, which resulted in a higher compressor pressure
ratio corresponding to the performance characteristics of the com-
pressor. The shift 1In the operating line with Increased altitude
shovn in figure 4(a) 1s the effect of the decrease in compressor
efficiency shown in figure 7(a) and the required rise in turbine-
inlet temperature. The shift may be modified by variation of
lurbine efficlency. )

Compressor Stator-Stage Static Pressures

The static-pressure rise through the compressor stator stages
at altitudes of 15,000 and 45,000 feet 1s shown in figure 10 in
terms of the ratio of the static pressure at each stator slage to
the atatic pressure at the compressor inlet. At a corrected engine
gpeed 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
staege when the corrected engine mpeed was increased.

Comparison of Performance of Original and

Modifried Compressors

A comparison of the performance of the original and modified
compressors in their slandard engine configurations is given in
the following table. The values for the original compressor were

obtained from reference 3 and the values for the modified compres-
sor were taken from figures 4, &, and 7.

.

887
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S
Corrected [Altitude |¥light | Compressor Corrected | Compressor
engine (ft) Mach pressure air flow efficiency
speed number | ratio (Wa~6) o Mo
N/ 6 My P4/P2 (1v/sec) (percent)

frpm) . Modi~ |Orig- | Modi-|Orig- | Modi- |Orig-
, fied |inal | fied [inal | fied |inal

13,000 25,000 0.24 [4.06 |4.08 | 59.2 [60.1 | 82.5 |80.7
.53 14,02 |4.00 | 59.6 |60,1 | 80.0 |81.0

.86 | 3.97 |3.95 | 53.6 {60.8 | 82,5 [81.8

12,500 15,000 0.53 | 3.76 |3.68 | 59.0 |59.0 | 84,1 |82.2
25,000 .24 | 3.80 [3.82 | 57.8 |58,0 | 85.0 |83.0

.53 | 3.76 [3.76 | 58,3 |58.8 | 83,0 |82.2

.86 |3.73 '[3.70 | 58,1 |59.3 | 85.0 [82.0

1.07 | 3.68 |3.70 | 57.8 |59.3 | 84.6 |82.0

35,000 .53 | 3.82 [3.84 | L7.5 |H8.2 | 81,8 |81.0

45,000 L3 3,94 (3,98 | 57,1 |57,0 | 77,0 |77.5

11,500 15,000 0.53 | 3.26 |3.22 | L4.8 |54.8 | 86.2 (85,0
25,000 .24 | 3.32 |3.30 | v3,6 [S53.6 | 86.5 [83.0

.53 | 3.26 |3.27 | 54.3 |54.8 | '85.8 |83.9
.86 |3.20 |3.16 | 54.0 {55.0 | 86.2 [83.8

1,07 {3,116 |3.16 | 53.5 {55.0 | 85,1 (85,0

35,000. .53 | 3.26 |3.28 | 2.7 |53.8 | 84.2 [82.0

45,000 .53 | 3.40 |3.41 | 53,0 |53.0 | 83,2 |79,5

10,000 15,000 0.53 | 2.45 2,44 | 44,0 (45,3 | 83.7 [82.7
25,000 .24 [ 2,55 |2.52 | 43.0 |42.5 | 85,5 |81.2

. .53 | 2.45 |2.44 | 43.6 |44.7 | 83,5 |8l.4

.86 [ 2.32 |2.,21 | 44,5 ]44.0 | 81.6 |79.2

1.07 | 2.25 {2.21 | 44.5 |45.0 | 30.1 |79.7T

35,000 .03 | 2.45 |2.48 | 42.2 |43.6 | 8l.4 (80.4

, 45,000 .53 | 2.45 |2.53 | 41,1 (43,3 | 77.1 |78.8
8,000 15,000 | 0.53 | 1.68 j1.68 | 31,0 [32.0 | 75.7 |-=~--
. 25,000 .24 1.77 11.78 29.8 |29.0 77.4 |74.2
.53 1 1.68 [1.68 | 30,5 |31.1 | 75.1 |74.3

Exeamination of the data in the table shows
presgure ratio was about the same for the iLwo compressors.
- rected air flow was about 2 percent less and the compressor effi-

that the compressor

clency was about 2 percent greater for the modified compressor.

The cor-
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SUMMARY OF RESULTS

The results of an investigation in the NACA Cleveland altitude
wind tunnel of the performance of a modified ll-stage axial-flow
compressgor 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 compressor than 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 percent less and the compressor efficlency was approxi-
mately 2 percent greater for the modified compressor. Compressor
pressure ratios were approximately the same for the two compressors.

3. Compressor operating lines fell on the high air-flow side
of the maximum-efficiency region.

"4, Maximum compresgsor efficiency at each altitude was reached
at corrected engine speeds between -11,000 and 12,000 rpm., A max~-
imum compressor efficiency. of 86.5 percent occurred with an exhaugt-
nozzle-outlet area of 170.6 square inches st an altitude of -

25,000 feet and a flight Mach number of 0,.24..

b, An increase in altitude so changed the compressoxr charac-
teristics that at a glven compressor pressure ratio and a given
corrected englne speed the corrected air flow was decreased and at
a given compressor pressure ratlo and corrected air flow the com-
pressor efficiency was decreased, With a change in altitude from -

5,000 to 25,000 feet at lower air flows, however, the effect was
not easily discerned An increase in altitude caused the operating
line baséd on corrected air flow to shit't to higher compressor
pressure ratios, The operating line based on compressor Mach number
or corrected engine speed was shifted only at high altitudes and
high compressor Mach numbers,

. When the 1light 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
greater than 50 pounds per second, the compresgor pressure ratio
did not decrease at flight Mach numbers above 0.53 and the effect
of flight Mach number on compressor efficiency was negligible. A%
any. compressor Mach number or corrected engine speed, the compressor
pressure ratio decreased when the flight Mach number was increased.’

887



&\

NACA RM No, SE7L22a . 11

7. Enlarging the exhaust-nozzle-outlet area at a given cor-
rected air flow decreased the compressor pressure ratio and the - -
compressor efficlency. When the exhaust-nozzle-outlet area was
enlarged, the corrected alr 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 Commiitee for Aeronautics,
Cleveland, Ohlo, December 22, 1947.
Y Larl 7/’““‘,“,
U PSS
H. Carl Thorman,
Aeronautical Engineer,

Ny -
Da;?tti&/‘e ]gupree, f—\o h

Mechanical Engineer.
Approved: ‘ :

Alfred W. Young,
Mechanical Engineer,

Abe Silverstein,
Aeronautical Engineer,
rl
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23115,000/231.5| .52[1.204f 4,200 |1190 | 494 |1433 |1421 [1425°1436{1465 [1486 {1507 {1535[1556
24115,000|231.5| .53}1.208] £,000 (1189 | 494 |I436 {1423 |1424,1442}1485 [1520 {1548 [1590{1533
25(15,000|231.5] .53}1.207| 6,000 [|1139 | 494 |1435 [1413 |1423|1442]1506 {1555 |1597{1554|1717
26 |15,000|231.5] .52|1.204| 7,000 |1189 | 405 {1432 [1421 |1409]1435|1527 {1597 |1668 1752|1837
27115,000(231.5| .53]1.207| 8,000 11189 | 493 (1435 | 1424 |1400{1457|1562 |1651 ;1752 {1879|2013
28(15,000|231.5| .53}1.208] 9,000 [1189 | 496 {1435 [1424 |1384{1457|1569 {1696 [1330|1892|2153
29 {15,000|231.5| .53)1.208|20,000 [1189 | 490 |1436 |1432 |1364[1407|1527 |1703 |1386 |2090|2301
20115,000|231.5] 53/ 1,211]11,000 |1189 | 485 [1440 | 1440 |1343}1309|1421 (1533 |1865]|2132| 2336
31{15,000|231.5] .5311.,209{11,500 {1139 | 487 |1438 | 1437 |1331|1245|1351 |1569 [1301 {2097|2358
32{15,000{231,.5| .53]1.214{12,000 {1139 | 489 [1443 |1435 {1324|1152|1281 |1492 |1731 |2048]2322
233115,000{231.5| .53]1,207|12,500 {1189 | 451 [1435 | 1427 [1312}1129|1203 {1400 [1547]1970|2252
34115,000|330.4| .53/ 1.210| 4,000 [1180 | 4909 [1440 | (b) ]|1431{1436|1455 1486 [1507(1535|1540
35{15,000{330.4| .53:1.208]| 5,000 {1190 | 500 |1437 | (b) [1425{1436]1479 |1514 |1542|1584(|1619
36|15,000|330.4| +52]1.203| 6,000 [1190 | 496 [1431 | (b) [1413{1429|1500 1549 1501(1648|1704
37|15,000|330.4{ .53]1.212] 7,000 |1176 | 495 |1425 | (b) [1399]1422|1507 |1c84 |1648]|1732|1817
38]15,0001330.4] .52|1.206] 8,000 [1183 | 500 |1427 | (b) |1330}1436]1542 j1634 |1732{1852|137¢9
39 15,000|330.4] .52 1.201] 9,000 (1187 | 500 [2438 | (b) |13e4|1457|1c56 |1690 [1817(1978|2140
40[15,000|330.4{ +52]1,203{10,000 [1190 | S04 [1431 | (b) |1357[1401|1521 |1697 [1866 [2055|2253
41115,0001330,4| 53]1.208{11,000 |1190 | 501 (1438 | (b) |1o4111320]1420 [1534 |1852|2112|2348
42]15,000|330.4] .53}1.210|11,500 |1197 | 501 |1448 | (b) |1338|1257]1380 [1508 [1824 (2112|2366
4315,000(330.4| 52{1.205{12,000 11120 | 501 |1434 | (b) |1315{1197{1296 [1507 [1746 [2049(2316
44115,900|330.4| .52 1.205]12,500 |1197 | 501 |1442 | (b) |1315|1134|1218 [1422 |1669 [1986]|2267
45125,000|170.6| .23i1.,042] 4,000 | 778 | 448 | 811 | 810 | 08} 813| 827 | 841} 855] 62| se4
46125,000|170.5] +23[1.,941] 5,000 { 778 | 449-] 810 | 809 | s04| 813| 834! 855 883| sos| 28
47{25,000|170.6} .23/1.041| 6,000 { 778 | 447 | 810 | 809 | =01} 813| s48| 884 | 919| 947| ce2
48125,000|170.5] .23]1,042| 7,000 778 | 447 | 811 | 810 | 7e7| 820] 870 S19| £61[1010|1060
49 |2£,200|170.5| .25/1.946] 8,000 | 778 | 445 | 814 | 812 | 793 827| 284 | 947 [1003]1074]1144
50 {25,000|170.5| .2411.044] 9,000 | 778 | 445 | 812 | 812 | 779! 785| es2| 975 {1067|1165{1285
51 [25,000|170.6f «25;1.049]/10,000 | 778 | 442 | 816 | 816 | 768| (b)| (v) | (b)) (b)]| ()] (V)
52 [25,000|170.5] +26{1.951111,000 | 777 | 442 | 817 | 818 | 754{ (v}| (0) | ()| ()| (B)} (b)
53 |25,000]170.6] .26}1,051{11,500 | 781 | 442 | 821 | 823 | 7s2| (b)| (b)| (®) | (B)]| (B)| (b)
£4125,000|170.6| .25 1.047(12,000 | 784 | 442 | 821 | 823 | 748| 636] 692| 819 | 974|11a5]1382
55125,000(170.6| .25!1.049(12,260 | 781 | 442 | 819 | 821 | 745] 612{ 66| 728 | 950[|1168]1386
6 |25,000{170.6| .52'1,206[ 4,000 | 778 |452 | 938 | 932 | 933| 933]| os4| ess| 9a2]|1005{1017
57|25,000/170,6| .5311.207} 5,000 | 778 | 452 | 939 | 932 | 931] 940 9751003 |1024{1045]| 1087
5825,000/170.6| .52 1.,202| 6,000 | 781 | 455 | 939 | ¢40 | 929 943| 98511027 [1056]{1091}1133
59 |25,000]|170.6 53115200 7,000 | 781 | 454 | 944 | 937 | 927| e36| 999 [1056 j1098|1161|1225
60125,000|170.6] .53{1,207| 8,000 | 781 | 465 { 943 | 942 | 928} £50}1027 [1091 |1154 1235|1330
61{25,000/170.5] .5311.210} 9,000 | 781 | 455 | 945 | 946 | ¢00| 964[1034 |1126 [1217 1330|2457
62 125,000|170.6| .53/ 1.211{10,000 | 781 | 466 | 946 | 948 | 895] 922]|1007 |1133 [1252{1393|1541
63 25,000/170.6| .53]1.210{11,000 | 781 | 465 | 945 | 947 | 877{ 851| 929 [1077 |1239 |1422]1505
64 (25,000{170.5| .54{2.220]|11,500 | 774 |[4565 | 944 | 945 | ses8]| 809| 880 [1027 [1156]1408|1605
65]25,0001170,6| .S3 1.207|12,000 | 774 [465 | 934 | 935 | 855] 753| 816 | 957 {1133{1358|1570
66 (25,9001170,6( .53 1.209|12,500 | 781 |465 | 944 | 945 | 858{ 711| 774 | 908{1098{1337|1577
6725,000{170.6| .52,1.202]12,500 | 796 | 491 | 57 | 957 | &73| 754| 817! 965 [1141)1380|15¢2¢2
68125,000(170.6| +86{1.622| 6,000 | 781 | 497 [1267 [1256 |X251!1274|1330 {1372 [1415[1472]1:27
69 |25,000]1170.6| +86]1,530| 7,000 | 781 | 462 |1273 {1261 |1250|1281}1358 |1422 l1485{1552(1640
70 |25,000(170.6| +86!1.627] 8,000 | 781 | 492 [1271 |1259 |1239|1288)1372 1457 {1541{1551{1760
71125,000[170.6] .8711.635{ 5,000 | 781 |492 {1277 {1265 [1230i1288(137¢ |1499 [1512{1750{1907
®Nanufacturer's instrumentation.
Data not available. ~=_NACA .-
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NACA RM No. SE7L22a

’ COMPRESSOR IN REVISED X24C-4B TURBOJET ENGINE

17 l 18 | 19 l 20 [ 21 [22 | 25 | =24 [ 2o 26 | 27 28 |.u |20 |3 | a2
1 1 had ~ Q‘:‘ 2 g- é
sEolsEy s> |5%a (5. | 2 : I
Compressor stator-stage WS RS Er Bl Ex K Sl Ex - Sk B 2 o o A
static pressure, py [3E=|3E< 5fal58alsbal 2 w0 & 5. S
Qo o e oJo|lo3o0|l0ono a o T <1 < -~ @ £
(1b/sq ft abs.) IR P ) Rl X o o[g = 3 °
So douw 16005855201 5% |2 58 - o s
mo-—%mo-ﬂmh‘-« D S G | 1 Gy o 0. '3~ v e~ frw ~ o
EER 2N I FEN 21 Y @ (L [ L) o W - o = o v
23.23.2'_‘3' g,—qg o 00 O -~ O - T k. —~ D Qo~ T
fewd @ O DT~ £ Q o [ [zl S 8
Qi 0wt o] Q. a™ ] a's | ae~ Q.t £ 0 E 0.0 ~ :.L.g\ 0,
Bo4iECylEocslEn a|esa| B | 5o | £F terd | o] B - g
7 [ 8|9 |10 BESI85538C|S32|Su] 82 |8e |83 | ai8=tlsx 12
1563|1570 |1563[ 1514|1345 | 511 | 512 143e] 1436 | 1409 | 1.003] 4,096[0.203[10.50[ 1514 <c.7s[ 1
166911690 (1697|1669 1479 | 531 | 534 1609| 1612 | 1572 | 1.119| 5,100| .377|12.07| 1P, 7y S1.01 | ©
1767|1817 {1845) 183111641 | 552 | 556| 1B10| 1810 | 1760 | 1.260| 6,120] 456} 150 1] 20, &3] R4.21 | 2
1901) 1978|2035/ 2063|1866 | 579 | s84| 2086| 2084 | 2014 [1.454| 7,147 .528] 1. Ca27| A0.48 ] 4
2084[ 2204 |2205| 2373|2176 | 612 | 617| 24741 2471 | 2373 | 1.726] 8,144 .602]: 1. 70| 31048 ez | &
2334|2510 {2664| 28192678 | 636 | 642| 3045| 3052 | 2ous [2.123| 9,261 .6od|o~..01) 20,03 w00 | 6
2524 2770 |3009( 32773277 | 671 | 679 3682| 3685 | 3566 | 2.571|10,260| 70|37 0n| 4e.c4| 4,50 | 7
2700| 3038 |3397) 3840|4030 | 710 | 718 4507] 4502 | 4368 | 3.136|11,319 | AIT]36.00¢ L% .94) 6810 | o
2756| 3143 {3558] 4094|4319 | 738 | 746| 4880| 4682 { 4738 | 3.391{11,753] .068|38.45) s 20l P20 | u
2763|3192 [3692| 4333|4692 | 763 | 773| 5251 5255 | 5101 | 3.662[12,226| .504|40.45] 5/.L9] 84,78 {10
27773 327712861] 4622{5065 { 788 | 795| 5618 607 | 5431 | 3.010|12,738] .041)41.13) soLasl w10 iy
1555 1569 {1527( 1513|1330 | 512 | S14| 1431| 1428 | 1400 | .999| 4,096) .203[10.49|10.14] (1) 1y
1654| 1575|1640| 1647|1442 | 530 | 532 1578{ 1576 | 1540 | 1.098| 5,110 ,373|13.05] 13.31] 40.41 [12
1759|1616 |1787| 1823]1518 | 550 | 553| 1793| 1794 | 1741 | 1.294| 6,144 .454|15. 73| 22.51) coL22 |14
1907|1966 |1970{ 2055|1844 | 577 | 580| 2071| 2069 | 1731 | 1.448] 7,168| .530]18.53]|26.2¢] 694 |11
2090|2210 |2210| 2365|2132 | 607 | 613] 2436| 2428 | 2342 | 1.702] 8,168| .504(22.48] 32.49] 74,06 {1¢
2301|2456 {2505]| 2738|2513 | 648 | 655| 2907] 2007 | 2790 |2.027| 9,099 | .572|26.54f 3n.30) w14 [17
2514] 3309 |2844| 3196 {3084 | 676 | 684| 3540| 3541 | 3420 | 2.453|10,100] .753|32.06) 45.12| 83,23 [1x
2660[ 2956 |3132] 3653|3730 | 708 | 715| 4220| 4215 | 4072 | 2.922(11,220| .a29|36.a27| s2.06|85. 7 |1y
2689|3026 {3245| 3864|4033 | 725 | 732 4555] 4547 | 4403 | 3.161[11,730| .367]38.%8] 55,52 85.07 |20
(b)| (b)|3315|4026)4251 | 740 | 748| 4854] 4850 | 4694 | 3.373|12,264 .206|40.17[ 57.73) 85,05 [r1
2618] 3026 |3364] 4138|4512 | 756 | 765| 5139| 5138 | 4972 {3.566{12,775| .944|41.41 50.10{ 05,46 |20
1563|1570 |1528] 1507|1324 | 509 | 509] 1427| 1429 | 1395 | .996| 4,100| .303}10.51]15.14] (b) |e3
1661|1689 1647|1654 1435 | 527 | 527| 1581} 1576 | 1538 [1.101| 5,125 .379|13.07] 1%.30|41.77 |74
1766} 1816 |1767| 1816|1583 | 546 | 548| 1764| 1776 | 1709 |1.229| 6,150 .455|15.8¢|22.91157.54 |28
19141992 )1970{ 2055|1794 | 570 | 574| 2030] 2034 | 1958 }1.418] 7,158] .530)13.567| 26.95]{69.31 |24
2118|2238 [2245| 2386 [2090 | 598 | 603 2412 2407 [ 2312 |1.681| 8,208 .506{23.25] 35.42| 75.15 |27
2308|2470 2513|2731 |2414 | 635 | 641| 2343| 2836 | 2715 | 1.980| 9,207 .580|27.53] 30.81|77.02 |28
249812724 {2696] 3153|2921 | 660 | 667| 3434 3435 | 3208 |2.391{10,290{ .750|22.98| 47.24|01.61 |ob
2632|2921 [2963] 3590|3554 | 685 | 693 4092 | 4097 | 3940,{2.942|11,374| .840{37.91| 53.26[14.41 |30
2625|2942 |I033| 3725|3808 | 703 | 710] 4355| 4350 | 4194 | 3.029]11,868 | .378|39.54| 56.36| 81,08 |31
2611|2956 |3139| 3878|4068 | 718 | 727| 4641] 4639 | 4474 [ 3.215{12,360] .214|40,21] su.23|na. 71 |32
254812914 (3217|3970 }4209 | 736 | 746| 4848| 4843 | 4677 |3.378|12,950| ,950}41.50| 59.55] 83,45 |32
156311663 11556{160011296 | 512 | 513} 1404 1401 | 1370 | .975| 4,080] .302|10.51)15.14] (v) |=4
1648|1669 |1676]| 1634|1408 | 531 | 532| 1546] 1549 | 1504 |1.076| 5,095] .376|12.35(17.85]|34.19 |25
1753|1795 (1817) 1795|1535 | 548 | 550 1722| 1725 | 1665 [1.203| 6,138( .453]15.76]22.78|51.91 [a¢
1867195712007 2007|1704 | 570 | 73| 1949 | 1950 | 1875 [1.368 7,158| .530[13.57|26.93(61.85 |37
, 209112197 (2274|2316 (1971 | 605 | 608} 2209'| 2205 { 2200 [1.511] 8,152] .502|22.95]|33.10]|69.57 |an
2288|2436 [2570] 2668 |2302 | 635 | 639 2723] 2718 | 2592 |1.8394| 9,171 | .578|26.35)38,76| 74,21 [0
2450|2647 {2644]| 3014|2668 | 670 | 677| 3207| 3203 | 3046 [2.241{10,150| .750{31.49| 45,39 73.47 |40
2548]23844 [3133)| 3422 [3246 | 697 | 707| 3823 | 3830 | 3556 |2.559(11,198] .528]|36.47] 52.70[v2.54 |41
2626(2915 32393605 {3555 | 712 | 721{ 4127 4133 [ 3963 |2.850(11,707| .365|38,22] 54,35 s2.95 [a2
2598|2915 13288| 3748 3851 | 728 | 736| 4415| 4414 | 4254 |3.079]12,216) .o02|39.46]57.21| 03,84 |4z
’ 2556|2901 |3337| 3872 |4112 | 745 | 753 4696 4703 | 4532 |3.257|12,725| .240{40.72| s8.68 82,14 |14
898] 919 912F 926 905 478 | 478] 941| 940 | 930 [1.150| 4,304 .213| s.75|13.94|64.72 [4s
947| 982] 975|1010| 975 | 495 | 496| 1033 | 1038 | 1019 |1.27S) 5,375 .397| 7.34]17.33|70.71 |46
1017[1074 11067|1123 (1088 | 517 | 519| 2171 1172 | 1249 |1.446] 6,462 | .477| 9.39|22,77]71.01 |47
1116[1186 |1193/1285 |1250 { 540 | 544] 2361 [ 1362 | 1331 |1.678| 7,539 .556{11.34|27.47|7h.55 {48
1222]1313 |1341{ 1468|1461 | 566 | S72| 1593 | 1587 | 1552 |1.957| 8,532 .538|13.84]33.35]|78.57 |49
1398]1531 (1581|1785 (1806 | 597 | 603)] 1989 ] 1996 | 1938 |2.450| 9,720| .713|16.70]|40.78{85.51 [s0
(b)[ (b)| (b)] (b)| (b) {631 | 637 (b)| (LY | (D) (b) |10,840 | .801{20.50|49.94| (b) Is1
(B)] ()| ()| (B)| (v) |667 | 872 (V)| (B) | (B) (b) 111,924 ) .88L{23.17]55.36| (b) |52
(b)] (b)§ (b)] ()| (b) |688 | 693 ()| (b) (b) (b) [12,466 | +920(|24.24|57.63] (b) |53
161511960 12199]12804 |3065 {712 | 714 | 3364 ] 3354 | 3242 |4.997]13,008| .961|24.91]59.22{81.32 |54
1640|2013 [2245{2907 [3161 | 726 | 727§ 3468 | 3442 | 3325 [4.234[13,290| .982]24,.92]|59.40[79.53 |¢
102411038 [1003|1003 | 891 [ 471 | 471| 961 961 { 941 |1.025| 4,284 .317| 7.71|16.24|16.30 |56
1095(1123 1095|1109 { 996 [ 488 | 487| 1080 1082 (1056 |1.150| 5,355 .396| 6.24|18.81({51.26 (a7
1168[1210 (123211232 [1112 | 523 | s2s| 1222 1225 | 1191 J1.301| 6,336 | .468]10.91]23.28]|62.71 o8
1281(1344 (133714151288 | 536 | 539 1449 ]| 1450 ] 2403 |1.535} 7,483 | .553|13.40]|28.10|72.20 {50
1415|1506 (1577|1633 1520 | 578 | $83[ 1725| 1724 (1666 |1.820| 8,448 .624|15.49|32.92|77.57 (60
1569(1703 118161936 |1865 | 611 | 618| 2114 | 2119 | 2042 |2.237| 9,504 | .702[19.06{40.41|82.45 |61
1696|1878 (206212266 [2316 1649 | 655] 2580 | 2583 | 2503 {2.72710,550 | .780|27.60(47.92|a4.62 (62
' 1802|2055 (2316|2654 2794 | 688 | 694 | 3146 | 3153 | 3058 |3.329[11,616 | .858|25,53]|54.34(85.59 |63
1816 {2105 [2414(2830 [3034 1708 | 714 | 3411 | 3414 | 3315 |3.613(12,144{ .897{26.91]|57.13|84.04 |64
180912140 (2506|2992 3252 | 732 | 737 | 3613 | 3604 [ 3484 [3.868(12,672( 1936(27.37(58.73(82.27 |65
1851|2259 267513280 |3569 | 759 | 761 | 3913 | 3893 | 3752 |4.145[13,200 | .975|28.13|59,72]|79.36 [66
1852|2218 2619 3154 [3429 |782 | 787 3786 | 3795 | 3668 |3.956 (12,850 | .950|27.53|s9.21180.51 |67
156211591 (15911534 1119 | 538 | 541 1341 | 1344 |1279 |1.058] 6,132 | .453 |14.65]|23.96(19.76 |68
170311760 1788 11774113501 1560 | 565| 1625 | 1626 | 1549 [1.2771 7,189 | .532|17.71]|28.66|52.39 |69
. 186511957 [2020 (2055 [1682 |592 | 597] 1990 | 1992 |10699 |1.566} 8,216 | .608]20.79|33.71|67.34 |70
2048|2169 12309 (2414|2119 628 | 634 | 2505 | 2499 }2390 |1.962) 9,243 .683|24.91|40,19]76.32 |71
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TABLE I. - CONTINUED.

NACA RM No. SE7L22a

PERFORMANCE DATA FOR

IENERE 5 s | 7] e | 9 Jrofufizfis]ie 15 16
T = Q . N
2218 |3 DR TG I s
2502 3 |- ~352(8 i3 225 5
o 3 £ 286 S0 lae S22 . Compressor stator-stage
~c | & - o wicE—|lcnonled olcse -
NG = |4 'g :;n:?g-«o A2 oiw3olano static pressure, P3
o 0] El 2 =3 L R R R 1b/sq ft ab
£ 3 a a B ~pldn d06w{06onlofs {1b/sq ft abs.)
L 1S E o, Q QO SO 0k ]l 0ty -
° oo o 1~ VOO0 o S 2]
= @ 5 o 1% -] ~3 o4 . Tiaw clo o o
= 3= S (-] s~ Q6 D&k O ajbd Slhm Dk B
sl 3% Eu :4 'E& -;:E SaNewolaaNiag s
5| asn o |nolSn | £5 (52 S|EEEIE8A(ES45(E3A [
K| X~ A3 =] & A =« li8834882i88Z2i8s2 1 2 3 4 5 | €
72125,000{170.5 .86{1.624(10,000 | 781 | 485 |1258.11251 |120211239]1344]1506]|1561]|1844}2027
73125,000|170.6; +86}11.628|11,000 788 486 11283 {1277 |11925(1175|1281 114781682 ]1928{2161
74125,0001170.6| .86(1.622(11,500 | 7381 (| 488 | 1272 ;1258 11175/1112(1217;1415]/15331907{21¢54
76]25,000(170,6 «87{1.632}12,000 788 489 | 1286 1281 1179 10701163 |1365{1891 13572161
761{25,000|170.6} .86[1.629]12,500 788 490 | 1284 {1272 1117111006]109811288|1527{1837]2133
77125,0001170,6{1.07{2.065| 8,000 781 511 | 1613 {1590 !157311633{1738[1837]|1943]|2076,2203
7€ 25,0001170.6{1,08{2.070| 2,000 | 774 | 510 {1602 |1578 |1545!161911731{1679|2013{2189|2365
79;25,000 170.611.0712,052(10,000 | ;781 | 511 ! 1603 {1581 {1525(1584]1710[1907}20831230212527
£025,000]170.6{1.,07{2,955[11,000 781 S$10 } 1605 {1586 1150214991640 ]1872|2105/2386|2668
81:25,000/170.61.07{2.064{11,500 781 S11 {1612 1893 [14961{1450|1584;1830{2080:2414{2717
82125,0001170.6{1.06{2,012|12,000 | 781 | 511 | 1571 ;1561 |1445(1344|1464{1710|1978, 2330|2554
B83,25,0001170.611.06{2.035|12,500 | 774 | 513 ! 1875 | 1570 |1440 1274|1386{1526;1900!199¢{2518
84 25,000{168.7| .23]1.041| 4,C00 778 482 810 202 806, 8137 £27| 841! 848 862! 877
85{25,000(188,7] ,23|1.042f 5,000 | 778 | 450 | 811 | €13 | 804 (b)]| (v)[ (v)| (b)| (B)]| (b)
£6125,000188,7% ,23}1.041] 6,000 118 448 810 810 801 8201 848, 691} 912, 947} ¢e82
87 25,000{188,7] ,23{1.,042{ 7,000 778 447 €11 810 796‘ 820} 8621 919] 954{1010!1053
€8'25,0001188.7 ,24|1.044| 8,000 | 778 | 448 | 812 | 812 | 789, 813} 877 940/1003}1074]1151
89 25,000{188,7{ .25j1.,046| 9,000 778 445 814 814 780| 750§ 813, 898 982}108811193
90 25,000]188.7] .,25]2.048}10,000 778 445 815 816 766; 785] 785| 975!1081{1214f1348
91 25,000[188,7] .23[1.041]11,000 778 445 810 808 743" 715{ 771§ 898{1038(1207{1376
92 25,000{186.7| .26{1,050{11,500 778 44¢& 317 £1g 748 . A79| 729 848] 989(1172{1234
93 25,C001168,71 .27]1.055{12,C00 | 781 | 445 ] 825 | 826 { 751 633 862, 798| £43|1133)13024
24 28,00C1168,7{ «27{1.055]12,500 781 445 824 824 747 591] 640 746} £87|108411267!
95 25,C00]158,7| .S3{1.2C7} 4,000 | 778 459 93¢ 932 933' 940] 661 975] @8Li1CC3 10241
*96°25,C00]188,7| +83/1.207] 5,C00 I 778 455 | 93¢ 933 931 940 875| 996]1017/1C46|1074
97 25,0001188,7! 4£3]1.207} 6,C00 | 781 | 455 ! 943 | 937 | 931. 887} 926! 97111006{1049[1Ce1;
@& 28,000 168,7, «£2)1.208} 7,00C 781 . 4EE 941 } 23 923 943y 99911056{1105|11€8}12251
99 25,000{1688.7! .52/1.2¢5| 8,000 ' 781 ! 48 941 | 935 | 914 9501102071084 1154'1245 1237
ﬂOO 25,0001 166.7! +£3:1.21CF 2,000 | 781 | 456 945 94C 906 95011027.1126{1217 1237|1464;
101 25,C00{188,%! +£3{1.210/20,000 ' 781 i 487 4% 041 801 2081 98%5{111911239!1293]|1c41¢
102 25,000 1SS.Ti «53[1.212111,000 , 783 . 458 94¢ 94& 877 €16! 896|1035]{1168) 1388|1571
102 25,C00{168.7] «5311.214[11,500 781 | 460 | 948 | 945 | av1 7s8| sss| goe|1l€1!1z6s|1ss
104 25,C00{166.,7! +£3|1.213}112,000 ; 783 | 4E8 250 948 8§67 748| 804! 948{1Y14, 1325)1822
105 25,000]1E8,71 o£3/1.209{12,5C0 . 781 | 488 C44 242 &6C B8¢7| 7831 873{1C41]1260}1457
106 25,000/ 168.7! .66|1.625] 6,000 781 | 493 ] 126%" 1247 1254 1-741133C 1372} 141E 14£4}1513,
107 25,C00{188.7| +66{1.6241 7,C0C . 781 | 465 | 1268 | 1P4€ 11245 1L67[124411415)1471 1555{1626
108 25,0001186,7| «56]1.€30; 8,000 | 778 | 48E | 1268 11246 1234 1£78|136C5]145411454 1558|1764
103 25,000}188,7! .86|1,624] 9,000 ' 7€YL 492 | 1265 11746 1221 1274}137211485; 1605 1745|1888°
110 25,C00)188,7 ! .86|1,627;1C,C00 781 | 483 | 1271 |125C [120§:1746[1251/180611654 1837|2020
111 25,C0C]188,%7| (b) ()]11,000 781 | 462 (t) (b} {t) 11€1|1260]11450! 1640 1872|2097
112 25,000[188,7] +86]1,630{11,5C0 7€) 489 | 1273 [ 1PES 1117610861185 [1386] 1508 1858}2080
113 25,0001168,7! .87)1.640/12,000 , 778 452 | 1276 112¢€ 1173 105311144 [1234) 184S 182712080
114 25,C00|188,7 o67{1.641|12,500 ' 778 462 11277 11287 {11€6. 9€9{1074,1750|1468,1787|2017
11186 25,0001168,712.07]2.C68] 9,000 781 5086 11513 ’1599 105 162617361893, 2034, 221C| 2303
116 25,0001188,7 1.08)2.082(10,C00 781 498 ' 1626 i1528 1544°152111724: 1625|2126, 2551|2583
117 25,C00}168.7[1.C7:2.C44}11,C00 7€1 499 | 1596 11582 114902'147811612'1844| 2083 2365|2633
116 25,000 188.7‘1.07 2,061)11,500 : 788 500 ! 1624 11612 |1507.1429]1555!1802! 2062 2379|2675
119 25,C000188,7,1.0712,051[{12,000 i 785 | 502 | 1610 ! 1597 | 1481 135514781714 1582 2327(2637
120 25,C001188,7:1,08| 2,088} 12,500 774 505 | 1616 [ 1607 {1479 1281 1386]1€1¢| 18T, 2265|2580
121 25,000|231.5 .24/1.042| 4,000 , 781 | 460 814 ; 814 | 81C 81F B8IC 844! 858 865| sgsv
122 25,000{231.&, .23{1.C41} 5,000 781 458 813 , 812 806. 8l€; 837, 865 880 901} 922
123 25,C00[231.5] .24)1.043] 6,000 , 774 459 807 | 807 798 809| 844° 873! 90 92%5| 971
124 25,000{231.,5] .23{1,041] 7,000 . 774 458 806 : 208 792 809 858 08! 943 9851034
125 25,000 231°Si «25{1.C48] 8,000 ; 774 i 458 | 811 ¢ 81C | 789' 816] 8BO, 936 985 1056|1133 -
126 25,0001 23105 +24]1.044] 9,000 781 457 815 ! 8l4 782 B816| 880' 957|1043 1140|1253
127 25,C00]231.E| .25/1.C47{10,000 ' 774 | 4E6 810 | 81C 763, 781} B84 957,1063 118211316
128 25,C00 2?1.51 225(1.,047{ 11,C00 781 | 458 818 | 81S 757 728 788. 906/ 1041 12031351
129 25,000{231.5 o26!1.C52{11,500 781 486 . 822 | 823 754, 6€9) 746 €58 999 11751330
130 25,000§231,5; .27]1.054]12,C00 781 455 | 823 : 824 750 " €40} 697 SOSI 280 113211295
121 25,0001231.8 427|1.C54] 12,500 781 458 823 824 749 605] 647. 753, £87 10771239
132 25,000}231,5| .£2{1.204} 4,000 781 460 340 8934 235 943] 964 978l 992 1C06.1027
133 25,C001231.E, .E3|1.,209] 5,000 | 781 461 944 939 237 943] 978 9991020 1049 1077
134 25,000}1231,8! .£3{1.209] 6,000 , 774 459 938 931 026 943} 9£85.1C20i 105€ 1088 114C
135 25,000{231,51 ,82{1,202] 7,000 774 | 461 | 930 | 926 | 914 ¢36] 999 104011091 1141/1218
126 25,000{231.5 ,5211,204| 8,000 774 | 460 932 930 208 943 1020f1084’1147 123011430
137 25,000]231.5: ,52(1,206! 9,000 781 461 042 | 940 902 9503102711119, 1210 1260:145C
138 25,000 231.5! .E23]1.209 16,C00 774 462 935 937 887 208] 982/1112] 1232 1379|1520
139 25,000{231.5| .53[1.207/11,000 ' 788 | 460 ] 951 | 953 | 874 844! o15!1063] 1210 1400{1s69
140 2E,C00|232.5| .53/1.213111,500 ' 781 | 460 947 | 950 | 875; 795! 858 9991161 13581541
141.25,000}231.5, ,&2{1.204112,000 ; 774 460 932 934 854 739 795, 922]1084 1288]1478
Ef2L25,000 231.53 «5311.1211 12,800 | 774 462 37 936 854 690 746| 866 1320’1232 14221

B)anufacturer's instrumentation.

bData not available,
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NACA RM No. SE7L22a

————a

MODIFIED COMPRESSOR IN REVISED X24C-4B TURBOJET ENGIHE

17 I 1y | 19 l 20 I 21 |22 [ 23 | 24 | 25 |. 26 | 27 28 | 29 30| 31 | a2
<t © - =
b |obs |wa (o [o® | & 5 A=
D O e~} © Q@ - D = w0 [+ ol (4R )
Compreasor stator-sta Pt PER-Y50 Bl gy A I 5 S - os
g8 I5pv|sev]s8alanaul55a] £ ks ] a8
sratls pressure, pg °3 |og o352l a22e| | g 2 R = 5
R R N e S NN NI A P TI E MR E
- GOl v ] US| 0Lty 35‘.8 gn?‘ g> vo)x B"‘* 'gloﬁ gv
20 2| fo ~bmalbmaleaS] 251 8 g1 83 |opa] 2.2
Qi O Qoo @ Q. O™ | QLA™ n.u{ ‘n‘.° £eE 53 “2 wgv) 55 .
Evs| okl Evo|lELvolEas S| ESE| &2 S |E%s] & g
. ; E® P g .0 |5 80| B «
T [ & [o | o] n |SES[SEE|585(585(855| S5 | 38| 85| 55 |558) 85| 2
I Oa L. a0, |o061|2773 | 650 | 666 | 3171 | 3182 | 2299 | 2. 50110, 440|0.764 |26.01 |46.65 [83.56| 72
-|#407| 2757 [ 5007 3an8[3890 | 704 | 711 | 2021 | 2018 | 389s | 30134110363 .840]23.57 530590 |se.13| 73
2a2]- | 21 5a | 3648|3065 | 726 | 751 | 4356 | 4764 | 2233 | 2,325 (|11 068 677 [34.76]56.05 (as. 53| 74
2a6a| zane|s215) 3014|4282 | 740 | 758 | 4707 | 4737 | 4604 | 3.675|12 360 .914 [|36.21|57.99 |as.16| 78
2486| 2uro| 2402|4167 4561 | 774 | 780 | 5080 | 5020 | 4806 | 3.040|12 863 | .951)37.21|50.64 |52.14] 76
2216| 2407|470 2471|1002 | 603 | “e0s | 2241 | 2278 | 2116 | 1.300] 8,064 .s506]25.33|32.07 |54.72| 77
2027 2602} 2615 Puoa|2202 | 640 | 47| 2875 | 2uve | 2735 | 1.797| 9081 .671|20.68|38.86[71.60] 78
2745| 2070|215 7407|3175 | 681 | 68w | 3707 | 3710 | 3554 | 2.313]|10.000| -745|34.87|a5.27 [s1.4a5] 70
2040f s207| anac| 4062 a1en | 726 | 733 | 4695 | 4702 | 4548 | 2.905]|11.009| 820 |30.33151.37 |sa.ma| 80
2048| 3442 2a86]| 4414|1630 | 740 | 757 | s2se | s220 | so72 | 3.246|11.502| se57|11.75)54.28(8s 59| B1
2006| 3456| 3970| 4604|4925 | w70 | 781 | 5546 | 5561 | 388 | 3.570(12.006| -895]42.43{56.70|as.00| 82
2006| 3520 4125] 4885{ 5371 | 792 | 802 | 5932 | s9%4 | 5767 | 3.766|12.575| .230|44.09 |58.86 |a4.08| 83
091| o12| 912f 96| eoa{ 481 | 481| o933 | 033 925| 1.152| 4.204| .316| 5.73|13.97|64.23| 84
m) )] )] )| (by|a95] ass| wy| ®Y| Y| )| sizv0| 1z97| 7-38|17.88] (b)} 8s
1017| 1067/ 1067|2116/ 1074 | 516 | 517| 1157 | 1158 1134 | 1.428| 6.456] -a7s| s.78|21.31)|70.69| 86
1116| 1179| 1193[ 3271 | 1209 | 538 | 541 | 1321 1348 | Y308 | 1.654| 7.530] .s57)11.10|26.80{75.03] 87
1229} 1320| 1348| 1468|1419 | 565 | 570 1577 | 1561 [ 1532 | 1.042| a'60s| -636]13.79|33.40!80.02| a8
1706|1126 1482| 1665|1644 | 594 | 599 1841 | 1841 | 1703 | 2.262| 9720| .718{17.02|20.97|78.52| B0
1489] 1650| 1750( 2024|2073 | 626 | 632 | 2313 | 2313 | 2239 | 2.528|10,800| 798|20.21}49.06|es.47| 90
1578| 1750| 1904|2201 (2411 | 659 | 665| 2725 | 2728 | 2646 | 3.364|11.980| .878|23.25]56.23|86.25 o1
1517| 1750|1923| 2269|2538 | 675 | 679 | 2860 | 2683 | 2786 | 3.512[12.420| .918|z4-07|57.72|85.63| o2
1499| 1767| 1992|2400 2752 | 692 | 697 | 3065 | 3069 | 2071 | 3.715|12 960| -958|24.07|50.30 |a2.08| 93
1471 1760} 2020| 2500] 2879 [ 724 | 718| 3197 | 3109 | 3084 | 3.880{13.500] .998|25.17|50.85|78.36| 94
1031 1028|1010/ 1003 084 | 475 | 477| o49| 947| ez | 1.011| 4 252| .314{ 0.13|17.23] b.s8| 95
1098 1116|1088/ 1102| 975 492 | 492 1067 | 1067 | 1039 | 1.135| s.340| -395| a.00|18.78|45.63] o6
1126] 1168|1147|1180( 2049 | 523 | 513 1175 1175 | 1136 | 1-246| 6.408| -474|11.41]23.07|50.00] o7
1°aef 1351|1344 14151274 | 536 | 538 | 1436 | 1436 | 1387 | 1-526| 7,475| .s53|13.73]29.04[72.19] o8
1420] 1520[ 1534/ 1640| (b) | 564 [ 67| 1719 | 1717 1651 | 1.827| 8.vaa| .631[16.64(35.04|75.51| 99
1577] 1703 1745| 1956{ 1823 | 596 | 602 | 2000 | 2000 | 2011 | 2.212| 9 603| -710]20.02|42.01 8303|100
1689( 1865| 1957|2231 (2251 | 632 | 63a| 2522 2527 | 2435 2659|120 660] 788|53.20]48.90|01061 | 101
1747] 1980) 2135 2543( 2663 | 667 | 673 | 2989 | 3001 | 2006 | 3.150|11.704| .nes|2a.47]5s.48|0s5.12]| 102
1752| 1999 2169| 2661|2823 | 685 | 690 | 3199 | 3195 | 3102 | 3.374|12.213| -003|27.24|67.25|ps.0¢] 103
1733| 2008| 2233| 2782|2967 | 699 | 70u| 3428 | 3423 | 33142 | 3.ace|1z 768| .544|o8.38| 2940|841, 08| 104
1682| 1978 2059| 2865|3189+ 716 | 721/ 3542 | 3541 | 3421 | 3.752|13 300| s83|ou.44|50.93]80.56] 105
1558 1577| 1627[ 1520| 1008 | 524 [ 536 | 1216 { 1316 | 1251 | 1.037| 6.156] +455|14.77|24-00 12, 50| 106
1689| 1745| 1703| 1745|1309 | 565 | ses| 1583 1584 | 1508 | 1.248| 7.168| .£70|17.26|28.1%]16-25| 107
1662 1954/ 1940{ 2052{ 1623 | 54 | 509 | 1950 | 1947 | 1854 | 1.536| .o72| -e11|21.16134.10 |64, 18| 108
2020 2154)| 2166 2351[ 1599 | 626 | 632 | 2303 | 2370 | 2267 | 1.570| o 234| .ev2|24.49|30.54|73.28| 109
2196 2386 2457[ 2745[ 1112 | 661 | 667 | 2977 | 2077 | 2848| 2.7s2| 10 260| 7s8|28.57| 2669 |a0. 871 110
2316| 2676|2724| 2170|5203 | 696 | 704 | 3643 | 3646 | 3513  (bY|11.207| -e3s| tv}| tw| (w)]Ind
2344 2640| 2820| 3379|3527 | 712 | 719 | 3993 | 3os4 | 38856 | 3.157|11 545| -876)34.62]56.10 |84 62| 112
2341| 2665| 2007| 3531|3728 [ 728 | 737| 4240 | 4256 | 4116 | 3.730|11 Jz24| S911]35.61] 57.81 85.60] 113
2202| 2651 2946) 3678|2953 | 751 | 760 4517| asez | 4372 | 3.s537|15 e38| C945|36.65| 59, 26 |82 33| 114
250¢] 271¢| 2745 2028 2323 | 632 | 639 | 2845 2837 | 2692 | 1.764| 0.117| .e74|30.78|39.63 7076|115
2001 3041 3122| 3477|3003 | 664 | 671| 3705 | 3703 | 3520 | 2.270]10°210| L755)36.61]46.68 79 72l 106
2900| 3210| 2386 3879|3808 | 699 | 707 | 4397 | 2400 | 4240 2.755|11 220| -e20|20.16|52.51 |83 66| 117
2977| 3329| 3569| 4188] 4204 | 720 | 728/ 4881 | 4878 | a711| 30c08|11719| Lees|43.12] 55.14|84.09] 118
2960 3555 3650 4368|4601 | 737 | 746 | 5224 | s213 | 5047 | 3.245|12204| .902|42.79|57.10|8s. 52| 110
2035 33721 3738) 4576 4878 | 757 | 766| 5595 | 5596 | s41n| 3o462|12675| -s37)45.86| 59.20 |85 13 120
694| 915| o08| 922| 807|486 | 486| 920| 929| 919| 1.141] 4.248| .314]| 5.20|12.73 |67 98] 151
947 a78| 971| g99| 9s57| 503 | s04| 1015 1013| 9av| 1.248| s.320| -z03| 7.22l17.01|e6. 83| 102
1006] 1042|1042| 1084|1034 | 524 | 526| 1127 | 1219 | 1003 | 1.784| 6.378| .471| a.65l21.34 ee 75| 123
1084| 1347 1154[ 1225( 1161 | 545 | ss0| 1277| 1281 | 1242 1.884| 7.448] ~5s1l10-68]26.%5 |74 00| 124
1207 1288)|1302| 140811330 | 571 | s75| 149n| 1402 | 1445 | 1.847| o)s12| eco|13.08| 3249 |77-79] 125
1351| 1471/ 1806|1675 1591 | 601 | 606} 181¢ | 1816 | 1751 | 2.22¢| o 504| 2709|16.76] 10.82 |81 60! 126
1443} 1591|1668| 1007|1886 | 633 | 639 | 2141 | 2147 | 2063 | 2.643[10,670| .780|10.07|48.64 |52, 50| 127
1606 1696|1774/ 2154|2224 | 660 | 666 2527 | 2520 | 2432 | 3.077|11.737] -ses|22.56] 54.70 |a4a.ve| 120
1499| 17031602 2238|2358 | 676 | 682 2675 2eaz | 2593 | 3.254|13.271| .507|55.¢0| 5653 |83.20| 129
1471( 1696 1816| 2316|2471 | 690 | 696 | 2635 | 2657 | 2742 | 3.445| 13 816| -o46|24.57|59.15 (8219|130
11¢| 1654 1807 255 2560 71| 71s| 2027 | 2035 2832 | 3557 15,300| .583|24.71]59.71 [79.25]| 131
3 278| 98| “os0| “oze| 1. kS 5 N
1003 1119 1001) 1008 957 295 4oc| 1ose| 1049 107 159 glgég “5o2| oio0|lnnes |4e el 1oz
168 12 5] 1063 11so | 11s3| 1.271) 6,378 .472|10.68]23.14|60037| 1
1274| 1337 1323| 1394|1225 | 541 sao| 3s01| 1386 | 1335] 1.496] 77227 vae| 1. : o Bt
1415f 1199| 1506| 1612| 1422 | 568 | 73| 1648| 1647 | 1581 | 1.768] o d0a] -uselie-ou] ae: o |aor3T| 135
1562| 1682| 1710] 1875|1689 | 597 | 603 | 1988| 1985 | 1902] 2.130] o’ c48| -one|ae:on| 21t an |roe38| 136
1661 1816 1603] 2147|2034 | 631 | 637 | 2361 | 2372 | 2068 | 5.529]10.600| 109l Baca0| 18- ag |o0s 71| 137
1748| 1950| 2085|2449 2465 | 650 | 667 | 2041 | 2841 | 5736 | 5.060| 11 68s| -eos|an:aa| aa: oo [83.20] 138
1724| 1950| 2112| 2534|2654 | 674 | 681 | 2016 | 3020 | 2913 | 3018313 513| 903 aer 2o oa-80184.50) 139
1668| 1907| 2008 2500| 2738 | 690 | 696 | 3150 | 3146 | 3045 | 3.350| 16 7ae| -ods a2z socag|Ss-30[ 140
2, .942| 28,16} 60.10]83.30
1619] 1879|2098 2654[ 2872 | 709 | 715| 3290 | 3308 | 3169 3250|153 250 975|56.10 S6-90 |o0- 90| 3 os
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Gy ‘NACA RM NO. SE7LZ22a

TABLE I. - CONTINUED. PERFORMANCE DATA FOR

&

1 2 3 4 5 6 7 8 9 10 }a1 |12 | 13 l 14 i 15 | 16
1 - -~ B
HAFRE e ot ® :
oc o o B~ io R C-
= | £ = R R i PPy SE&7  Compressor statop-stage
s ° < 2 3|58 |552]5538/553 static pressure, pg
N~ K-} ~ o Lo a|te G- R .
3 S 5 3 = L ke 50 L9 (lb/sq ft abs.)
o S -] (=} P a|OD AOCOCP{OO RO P
o ) = o ) DO | O wd] 02 S Se 2R G BNl .
fe=i L0 o 1 fe Lk | oo -5 & n
3 g5 12 | & I L =1 B - -4 R
::'\ g:} ’EC IC.Q? sg 2?,\ L ol RSN ] A a N N\ .
£ hot-of 2 13 o 5\01 08 52.‘.’. g‘gé 5851505 §3£ 1 2 4 €
é :v L’:ﬂ: = x o, év Fe O r O od 33 DI D ~r 18] 3 ~r 1 £D 02 ] 3 ]
143| 25,000 231.5] .56;1.629; 6,000] 7e1| 4¢o]| 1272| 1251} 1255[1274]1337|1385]1429{1485| 1541
144| 25,000{ 231.5| .85/1.603| 7,000} 781| 490] 1252{ 1233 | 1230{1239 {1316]1386] 1443} 1£27{ 1558
145/ 25,000{ 231.5| .86{1,626| 8,000] 781} 490| 1270! 1249 | 1236|1288|1372]1457] 1545| 1661] 1767,
146} 25,000] 231.5] 661,611} 9,000 781| 490| 1258 1238, 1211)1267|1358|1478}1558|1738] 1886 for)
147( 25,000| 231,5| 57/ 1.635/10,000] 781| 490] 1277} 1256 | 1211{1239 124411506} 1661 | 1837] 2020 =YY
148 25,000] 231,5{ 56| 1.629(11,000, 774| 489] 1261 1242 1175{1140[1246{1422] 1515]1844| 2055 =~
149 25,000| 231.5( .86 1.628{11,500| 774] 489 1260} 1242 1165|1154 }1182{1365i 1570] 116! 2048|
150| 25,000| 231.5! .86}1.624(12,C00) 781{ 490| 1268} 1250 | 1164|1041}1126{1309]|1520]17¢5| 2034
151 25,000; 231.5| .87]1.631112,500] 781! 490} 1274| 1256 | 1163| 985]1070|1239|1457]1738] 1992
152 25,000] 231.5{1,08 2,085 8,000 781| 519 1628| 1596 | 1550|1647 1753} 1851|1957} 2083} 2210
153| 25,000] 231,5{1.,08] 2,077] 9,000 781| 515| 1622} 1589 | 1565|1633 |1753} 1893|2034, 2210} 2386
154| 25,000] 231.5(1.08] 2,072{10,000| 781{ 502 1618} 1612 | 1540|1551 {1717}1921|2105]2330] 2541
155| 25,000{ 221,5/1,08[2,078{11,000| 774! 504| 1608]| 1610| 1503|1478 1612|1837/ 2076|2258} 2518
156} 25,000) 231.£11,08{2,073111,560{ 78L! 505} 16191 1606 | 15021422 {1548{1761]| 2041|2378} 2640
157] 25,000] 231,5/1.08/2,073|12,000| 781| S508) 1619| 1608} 1492|13585]|1478]1717|1572]|2318| 2518
158| 25,000 231,5[1.08| 2,085{12,500| 781| 510} 1628 1614 | 1492|1295]1401!1633] 1893|2252} 2562 .
159| 25,000| 330.4f (b)} (b)) 4,000| 7811 463| (b)| (b)| (b)| 816 830| 844 851 865! &73
160} 25,000| 330.4| 23]1.041] 5,000 761] 463|] 813| (b)| 805| 8ls| 915] ass| s8s7| 901} 929
161} 25,000| 330.4| .23}1.042] 6,000| 781 463| 814| (b)! 804| 816| 851} 887| 91&{ 936] 971
162|25,000] 330.4| .23}1.C041] 7,000} 781| 463 813! (b)| 798| 816| 865] 914| 950 99211049
163} 25,000| 330,4| o24]1.044] 8,000 774| 465; 808{ (b)| %85| 809 873 929| 985/1056/1133
164} 25,000| 330.4| .25{1.046{ 9,000} 781| 463] 817| (b)| 783| 809 873! 957|1034{1140{1239 >
165} 25,000| 330.4{ o25{1.047/10,000| 781! 464) 818{ (b)| 771] 7e8| 858! 964|1062{118¢|1209
166]| 25,000] 330.4| .26/1.051{11,000| 788| 464] 828| (b)| 764| 732 795] 915}1048{1210{1355
167} 25,000} 320.4] +26/1.0653[11,500| 774] 463} 15| (b)| 747| 682| 739| 858 992{1161{1309
168| 25,000] 330,4| .25|/1,048{12,000] 774 462 811| (b)| 741} 640! 697] 802| 943{1119}1274
169] 25,000| 330.4| 25;1.048(12,500| 788| 463]| 826 . (b)| 750| 612{ 661 767| 90111064|1246 .
170{ 25,000/ 330,4| .53/1.209| 4,000{ 781} 464} 944| (b) 939| 936 964, 971| 992|1C06{1027f -
171| 25,000] 320,4| .53} 1.211 5,000{ 781| 465f 946 (b 937 9431 971] 999/1013}1045}{ 1070
172/ 25,000] 330,4| +53]1.209{ 6,000] 774! 464 936] (b 923] 936| 978{1013|1049}1084] 1126
173]| 25,000{ 330,4| .53{1.216{ 7,000] 721 465| 9S50 (b 32| 943[101311056{1105{1158{1232
174| 25,000{ 330.4| .52|1.202{ 8,000{ 781] 464{ 939] (b 911] 950 [1020]1083]1154}1239]1330
175| 25,000| 330.4| 53{1.210§ 9,000 781! 464! 945; (b)! 905] 936[1013{1112{1196{1316|1436
176| 25,000| 330.4| +52{1.197|10,000{ 781| 463| 935| (b)| ess| 901]| ees5{1112|1232{1372| 1520 )
177| 25,000 330.4| .53!1.216412,000] 781 463] 950] (v} ! 877] (v)| (b))} (B)| (©)| ()} ()
178|25,000] 330,4| +54)1.219{11,500| 781 | 463}| 952| (b)| 873} 788| 858] oo2|1154{1351] 1534
179{25,000{ 320,41 .53}1,214]12,000f 751| 464! 948( (b 864! 746| 802! 936l1098{1302{1485
180|25,000] 330,44 | «53!1,209{12,500 ] 78L{ 463| 944! (b 857| 697| 753 873|1034{1239{1429
181)| 25,000]| 330.4| .35/1.607] 8,000( 796 501 1279 | (b) | 1246|1232 [1373]1452|1542{1555]1753
182125,000| 330.4| (b){ (b)} 2,000} 781} 495| (b)| (b (b) |1288[137211499|1512]1753| 1893
183}25,000] 330,4| +8611.630)/10,000| 781} 498| 1273] (b) | 1205|1239 {1351}1506|1554{1830!2C06
184/25,000{ 330,4| +87{1.532|11,000| 974| 495[ 1263] (b) | 1176{1140 |1246]1422|1519 1837|2048
185} 25,0001 330.4| (b) (b)[11,500] 803} 486 (b)| (b) | (b)}1127[1225]1415|1527{1280|2212
186}25,000{ 330.4| +87]1.535112,000| 774 491| 1266| (o) | 1161}10341126{1302{1506]1774}2013
187]25,000| 330.4| +37|1.632)12,500| 774 485 1263 | (b) | 1151 964 |1042|1210{1422|1703|1850
188125,000{ 330,4| +78/1.502{13,000| 781{ 493! 1173 | (v) | 1157| 92¢| 999|1154{1385|1547]1207
1891 25,000! 330.41,08/2,072} 9,000 | 774| 525| 1604 | (b) | 1549{1612|1724]1865{19¢99 |2175]2337
190)25,000( 330,4 {1.0712.045{10,000| 791 | 520| 1597 (b) | 1519|1569 [1596 1393|2062 |2273 {2485
191} 25,000] 330.4{1.09/2.,094111,000 | 774] 5151 1621 (b) | 1515]1492 ]1626]1851|2090 |2355) 2626
192)25,000( 330.4(1.0812.067{21,500 { 774| 525] 1500 | (b) | 1486]1422 [15458]1721|2027 |23201 2504
193] 25,000{ 330.4|1,08/2,081{12,000{ 774 531} 1511 | (b) | 1577{1366 |1506]1738[1995 [2323}2511
194)|25,000| 330, 4[1.08{2,085/|12,500 | 774 | 523} 1514 (b) | 1477}1302{1408{1540[1907|2252(2552
1951 35,0001 170,5| +53{1.212| 4,000 S500] 453| 606| 604 | 603| 599| 620| 627| 634| s48] 655
196 35,000]170,6] .5211,201} 5,000 ] 493| 4s52| 592 | 590 | ss8| 599 620| 634) s41| s62| 576
197|35,000{ 170.6| +50{1.185| 6,000 | 483 | 452] 584 582 | 577) 585 606 634| 648] 669! 697
198/ 35,000(170.6| +53]/1,209 7,000 | 493! 453) 506| 594 | s536: 606 634} 62| 697| 732| 775
199| 35,000{170.6| +52|1.205{ 8,000 | 493 | 446| 3594 | 592 | s79! S99l s41! s83{ 725| 782] 838
200( 35,000] 170,6| +52{1.202| 9,000 | 493 | 446| 592| s90| ses| 599 648! 704] 761{ 83| 915
201{35,000] 170,6{ «53]1.,209(10,000 | 493 | 447| 596| 5904 | 363| 577 27| 711| 789 | 850} 979
2021 35,0000 170.6( +53{1.207{11,000| 493 { 447| .595| 5931 s51| 521{ 570} 669} 775| ss4{1014
203]35,000]{ 170.6| 053/1.207{11,500 | 493 | 449 595| 592 | 548] S00| 549! 641| 753| ss7l1021 )
204{35,000|1170.6| +53|1.211{12,000 | 493 | 449 597 | 507 | s545| 472 521] 613| 732 ss50|1028
205135,000|170.6| «52{1.,206]12,159 | 500 | 450 603 | 602 | 550} 472} s14{ 613| 732| &87]104¢9
206135,000)|188,7| «52{1.201| 4,000 | 493 | 447 592 | 500 .588| 592} 606 613| 620| 634] 521
207[35,0001188,7| +52{1.195| 5,000 | 4931 447| 589 | 587 | ss4]| 592 sos{ 627| 634| 655] se9
20835,000[188.7| .51{1.193, 6,000 | 493 | 4456| 588 | 586 | s81{ 592 620} 641| 662| so0! 713 e
209135,000]188,7 | +5211.1971 6,000 | 493 445 590 | 587 | 583| 595! 620! 648| ss82| ss0f 711
210135,000[188,7| .52}1.206} 7,000 | 500 | 448| 603 | 601 ) s591| 606; 641} s75| 721| 745] 789
2111355,000{188,7| .5211.,203| 7,000 | 498 448| 599 | ses8| sa9| 597 632| s67| 702| 727 773
212{35,000{188.7] +52{1,199| 8,000 | 498 | 447| 597 | 595 | s580| 604 653 sas| 737| 794! 850
213135,000{188,7 | +52)1.205| 9,000 | 498°| 447 600| s98 | s574| 5971 646| 709| 765 | 43| 920

Syanufacturer’s instrumentation.

ata not available. e o, e
~.NACA -



NACA RM No. SE7L22a

T

YODIFIED COMPRESSOR IN REVISED X24C-4B TURBOJET, ENGINE
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1577|1605| 1448 [1548 [1084 | 836 | 539 1326| 1323 | 1255 | 1.042] 6,174 |0.456{14.8424.00|1£.57 [143
1662§1717|1682 [172441267 (556 | 560| 1545 | 1548 ) 1468 | 1.234| 7,203 | .532(17.12(28.12|46,03 |144
: 1865|1950|1936 |2024 [1541 |87 | 593 | 1890| 1886 | 1792 | 1.488| 8,232| .€08|21.09(34.15|60.81 |145
2020|2154 | 216812337 |1900 |616 | 623 | 2302 2295 | 2182 | 1.£30| 9,261 | :685|24,72(40.41|73.40 [146
2189 | 2372|2442 |2703 (2351 }654 | 661 | 2855]| 2851 | 2713 | 2.236|10,290 | +760|29,10|46.86|77.32 [147
2266] 2506|2640 |3048 2935 [685 | 594 3433} 3435 | 3202 |'2.722|11,330| .637|32.62(53.63|82,73 |148
2274( 2541|2717 [3169 {3217 | 701 | 709 3698 3696 | 3559 { 2,935|11,845| .876|34.26(55.65|83,18 |149
2281|2569 | 27673358 [3491 | 718 | 726'| 3992| 3991 | 3846 | 3.148|12,348] .913|35,.78(58.03|83.43 |150
2252|2569{2830 3484 [3703 | 734 | 742| 4247| 4245 | 4098 | 3.334|12,663| .650|37.C4(59.79(82.55 {151
2316 2400|2358]2435 |1591 | 601 | 607| 2082 | 2076 | 1940 | 1.279] 8,000 .591|24.57|32,46{46.14 [152
2541|2555| 2541|2879 |2119 | 640 | 646| 2676 | 2675 | 2518 | 1.650{ 9,036 .668|29.83|38.77]63.45 [153
2752| 2963|2421 |3344 |2700 | 661 | 670| 3420 | 3414 | 3235 | 2.114[10,170| .752|35.75{45.98|75.40 |154
2079 3161| 837|3766 (3498 Je9r | 707| 4169 | 4174 | 3979 | 2.593|11,165| .625|40.10{51.59[81,37 [155
2021 | 5245] 3421|2001 |3000 | 716 | 726 4552 4594 | 4363 | 2.812|11,661| .562]42.63(54.55]82.36 [156
2021|3280| 2498|4174 |4259 | 735 | 744 | 4899| 4899 | 4714 | 3.026(32,152| .696|44.13{57.05|83.02 |157
2886|3266 3555|4322 |4540 {752 | 760| 5202 | s2o02 | s015 | 3.195|12,613| ..933]45,56{58.70| 82,36 [158
887| 908| 9151774 873 | 489 | 489 91&| 915{ 903 (b)| 4,236| .313| (b)] (b)]| (b) |2659
9ko] 978! 992[2837) 950 | 507 | s08{ 1012| 1013 | 991 | 1.245| 5,295| .391| 7.28{17.69|68.11 [160
1006|1056/ 1077|3259 J1020 | 525 | 527( 1112} 1105| 2082 | 1.366| 6,354| .470} 9.C0[22.10|69.68 [161
1091[1154|1196|3400|1140 | 549 | 553 1270} 1267 | 1228 | 1.562| 7,41%] .548[10,57(26.96|73.24 [182
1203|1281 1337|3484 [1281 | 576 | 581 1457| 1457 | 1402 | 1.803| 8,448] .624[13.46|33.38|76.92 [163
1537|1443| 1546|1569 [106 | 604 | 610| 1747| 1753 | 1675 | 2.1238| 9,531| .704|16.63|41.16|79.70 |164
1436|1877}1710|1668|1774 | 634 | 641 2049 | 2055| 1968 | 2,505/10,580| .782|19.62(48.46|81.96 [165
1506| 1689 18721907 {2126 | 664 | 673| 2427 2428 | 2341 | 2.631|11,638| .660|22.62|54.65|83.55 [166
- |1471| 1694| 1872|2076 |2217 678 | 685| 2523 2527 | 2434 | 3.096(12,179| .500(23,22]56.92]|82.15 |167
1436|1647| 1879|2154 |23230 | 691 | 700| 2662| 2661 | 2575 | 3.282{12,720| .640|23.68|58.28]81.66 |168
1415]1640| 1907|2203 |2449 {709 | 714} 2836 2844 2742 | 3.433[13,238} .578|24.54(59.37]79.€2 |169
1027{1041|1034| 999] 865 |481 | 481 941| 936| 919 | .997| 4,232| .313| 6.58|13.84] (b) |170
1091/1112|1112|1084f 936 |496 | 497 1031| 1034 | 1001 | 1.c90| 5,280| .390| 9.20]19.,78]37.48 |171
1154 1189/1220}1196|1027 | 516 | 518| 1153§ 1154 1113 | 1.232| 6,348| .469|10.31{22.03]|54,.86 {172
1261|1337} 1372(1379 |1175 | 540 | 543 1347} 1351 | 1294 | 1.418| 7,392| .546|13.33]{28.11]65.10 |173
. 1408 1492]1555/1591|1379 |s68 | 573 15209 1598 | 1603 | 1.628] 8,464| .626]/16.00]|34.07]66.71 |174
1641|1654 1760|1844 |1612 | 597 | 01| 1913| 1907 | 1821 | 2,024} 9,522| .704|19.57{41.42]77.91 |175
1591/1809| 1957|2112{1943 | 628 | 635| 2299 2302 2196 | 2.459)10,590| .782]22.92]48.58]82.35 [176
(b)| (b)] (v)| (B)] (B) |657 | 665 (Y| (B)} (b} (b)111,649| .661)25.53|54.53| (b) |177
171011921|2175|2485|2569 | 674 | 683} -2934| 2935( 2831 | 3.082|12,179| .900{27.16|57.01|83.41 [2178
1675{1900| 2189 1254812703 | 690 | 698 3085 2083 | 2080 | 3.254|12,696| .638|27.61|58.67|82,51 |179
1626[1872| 2189 (2611|2794 |708 | 714| 3240 3252 3131 | 3.432(13,238| .978|28.16(59.62]80.06 (180
1852119291993 |1993|1458 | 593 | 597 1813| 1810 2708 | 1.418| 8,144| .602|20.56(|33.40]|57.20 [181
2020]|2147|2252|2323 1788 [620 | 627| 2212 2203 | 2082 (b)| 9,216 .681] (b)| (b)]| (b) [182
2168|2344|2513]2654|2224 [656 | 663 2726| 2724 ] 2575 | 2.141|10,210] .754|28.26|46.00|76.65 |183
2252|2485| 2738|2997 (2837 | 690 | 697| 3346| 3351 ) 3201 | 2,649|11,2684] .632]|32.33|52.68|81.54 |184
2352| 2626|2936 |3295|3300 |698 | 705{ 3802| 3809 | 3662 (b)|11,880] ,678] (b)] (B)]| (b) {185
2252 2541] 2686 (3301|3428 | 720 | 728| 3920( 3928| 3777 | 3.096{12,336 | ,912|35,35|57.46|81.73 |186
2210|2520 2921|3420 |3646 |729 | 736| 4189] 4188 4046 | 3,317]12,925| .656|36.63{59.34|81.20 {187
2161|2492| 2935|3513 |3069 |757 | 763 | 4374| 4378 | 4223 | 3,729(13,388| .986|37,C5{65.14/85.C6 [188
2485|2626|2745]2787 1957 |646 | 653 2518] 2513 | 2355 [ 1.570| 8,949 .662|28.58}38.44[59:74 (189
2682|2093| 308313231 (2633 {678 | 686( 3253| 3245| 3065 | 2.037%| 9,990} .738|33.64|44.68|74.36 |190
2826|3161| 3466|3745|3442 | 709 | 717| 4114| 4118| 3925 | 2,538|11,044| .516{39,72|51.63|80.99 {191
2879|3182| 3520|3879 |3745 | 740 | 749| 4385 4393 | 4204°| 2.741|11,434| .545{40,56(|53.97(81.,03 {192
2007]|3238| 3625|4055 4083 763 | 772| 4700| 4709 | 4523 | 2.917|11,863| ,5677|42.16|55.99 |81.37 {193
2879]3252| 3703|4259 |4449 |769 | 776 5098| 5104 4970 | 3.159 (12,453 | .920|44.62|58.72|82.06 [194
6621 669| 660| 648 577 |446 | 446) 619| 620] 607 |1.021| 4,284 .316| 4.64{15.13| (v) |195
6901 711| 71%| 704§ 634 |490 | 490| 88| 690| 674 | 1.162| 5,355| .396| 5.36[17.69 |52.20 [196
725| 7531 768| 7681 704 }513 | S15| 74| 77S| 754 {1.325] 6,426 .475| 6.74|22.80|62.07 197
810 852| 8380 901 824 |636 | S540| 917 o922| 887 | 1.539| 7,497| .554| 7.93|26.29|71.62 |198
894| 951|1007]21042{ 979 561 | 565| 1102| 1105| 1067 | 1.855] 8,632 .638[10.23|33.77|74.98 [199
1000|1091| 1239|1253 {1232 |597 | 602 1376} 1380 | 1335 | 2.324] 9,711 | .718|12.19 |40.38|e0.57 |200
108411211|133811479 (1535 |634 | 640| 1698} 1697 | 1649 | 2.849]10,770 | .796|14.54(47.93 |83.46 [201
11481131711507 {1730 {1852 | 675 | 681 2078{ 2084 | 2025 | 3.492111,847| .675|16.70|55.14 |84.28 |202
1162]1373|1591 1880 {2014 [700 | 705| 2242| 2246 | 2180 | 3.768(12,363] .514({17.20|56.90 |82.54 |203
1197]1450|1704 [2056 [2218 | 727 | 728| 2435| 2436 | 2355 | 4,079 |12,900| .954|17.74 |58.48{79.93 [204
1225|150011760 |2126 [2288 735 | 737 | 2505 2492 | 2411 | 4,154 (13,059 | .965[17.98 58,74 |79.38 [205
648| 662} 641| 634| 570 |467 | 467| 611| 613 600 |1.032] 4,308| .318| 4.57[15.17 |20.13 |206
683| 704f 683| 690| 627 |485 | 485| 676| 676 660 |1.148) 5,385| .398| 6.68|22.29 |47.41 |207
739| 768| 753| 782| 704 {505 | 505} 777| 75| 753 |1.321) 6,474 -478| s.98(23.28(62.66 [208
729| 768| 753] 775| 704 504 | S04| 773{ 775| 750 |1.307| 6,480 .479| 7.03}23.34 |s0.03 [209
831} 866| 8661 915| 831 |532 | 535] 933| 936 | 900 |1.547| 7,532| .557| 8.C7|26.32 [70.88 {210
815} 857| 850} 899 | 815 [532 | 33| 918| 920 886 |1.533| 7,533 | .557| 8.42|27.65(69.33 (211
906} 970| 97711054 | 977 | 560 | 564 | 1106 | 1110 | 1067 | 1.853| 8,616 | .633[10.68 [35.14 |[76.71 |212
998{1082]1118{1237 [3181 591 | 596 | 1343} 1350 | 1266 | 2.238] 9,693 | .714]12.67 [41.49 |80.44 |213
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35,000 | 330. 4
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25571.234[11,000 | 303 | 446 | 374 | 370
«5211.,203{11,500 | 310 | 445 | 373 | 373

+53(1.211}12,000 | 303 | 445 | 387 | 387
.5211.195/12,500 | 303 | 445 | 382 i 362
+53'1,211] 4,000 | 303 | 452 | 367 | (b)
«52 1,205 5,000 | 303 | 452 | 365 | (b)
«5311.209! 6,000 { 206 | 451 | 358 | (%)
«£271.201} 7,000 | 303 | 451 | 364 ' (b)
«5211,198] 8,000 | 303 | 451 | 363 | (b)
-5011.187| 9,000 | 310 | 450 | 368 | (b)
0£211,205110,000 | 303 | 451 | 365 | (b)
{(b){ (b){22,000 | 303 | 450 | (r) | (v)

(v)] (b){1r1,5c0 | 303 | 45 (b}  (b)
(b) | (b)}12,000 { 303 | 450 | (t) ! (v)
(2} (o}{12,500 | 303 | 45¢ | (v} | (v}
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Figbre 2. - lLocation of instrumentation installed in X24C-4B turbojet engine.
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Compressor pressure ratio, P4/P2
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Compressor pressure ratio, Py/Py
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Compressor pressure ratlo, P4/p2
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Compressor efficiency, Ngs percent
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Figure 9, - Continued, Effect of altitude on compressor per—
formance characteristics, Flight Mach number, 0,53; exhaust-
nozzle-outlet area, 170,66 to 330,4 square inches,
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Flgure 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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(a) Altitude, 15,000 feet.

Plgure 10, - Compressor stator-stage statlic-pressure ratios,
Exhaust-nozzle-outlet area, 170,.,6 square inches; flight Mach.

number, 0,53,
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(p) Altitude, 45,000 feet.
Figure 10, — Concluded, Compressor stator-stage static-pressure

ratios, Exhaust-nozzle-outlet area, 170,6 sguare inches;
flight Mach number, 0,53,
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