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OVER A RANGE OF ENGINE AND FLIGHT CONDITIONS 

By John E. McAulay, Adam E. Sobolewski, and Ivan D. Smith 

SUMMARY 

Performance of the compressor, combustor, and turbine operating as 
integral parts of the XJ34-WE-32 turbOjet engine was determined in the 
Lewis altitude wind tunnel over a wide range of flight conditions. This 
investigation was conducted with the electronic control inoperative . 

The peak compressor efficiency decreased from about 0.S4 to 0.79 as 
altitude was increased from 10,000 to 55,000 feet at a flight Mach number 
of 0.53. For all flight conditions investigated, the peak compressor 
efficiency occurred at a compressor pressure ratio of approximately 3.S 
and a corrected air flow of 55 pounds per second. The corresponding 
corrected engine speed varied slightly with Reynolds number but was 
about 11,SOO rpm. Decreasing the Reynolds number generally resulted in 
a decrease in compressor efficiency and corrected air flow for a given 
corrected engine speed and compressor pressure ratio. 

Within the range of flight Mach numbers investigated, the combustion 
efficiency for rated engine conditions remained constant at about 0.95 
to altitudes of 25,000 feet and decreased to about O.SO at an altitude 
of 55,000 feet. 

Changes in exhaust-nozzle area or flight Mach number had no discern
ible effect on turbine efficiency. Within the range of corrected tur
bine speeds encountered during engine operation, the change in turbine 
efficiency was small. At rated engine conditions, the turbine efficiency 
decreased from about 0.S6 to 0.S2 as the altitude was increased from 
10,000 to 55,000 feet. 

INTRODUCTION 

An investigation was conducted in the NACA Lewis altitude wind tun
nel to determine the altitude performance characteristics of tPe 
XJ34- WE-32 turbojet engine. In conjunction with these over-all engine 
performance data, component performance data were obtained for each of 
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four exhaust-nozzle areas over a range of altitudes from 5000 to 
55,000 feet and flight Mach numbers from 0 . 28 to 1 . 05 . At each flight 
condition and exhaust-nozzle area, data were obtained over an extensive 
range of engine speeds. 

Performance data of the compressor, combustor, and turbine are pre
sented herein in graphical form to show the effects of changes in flight 
and engine conditions. A compressor map is presented for each flight 
condition investigated . For the combustor and turbine, only typical per
formance data are shown. All data obtained are presented in tabular form. 

APP .ARATITS 

Engine Components 

The XJ34 -WE-32 turbojet engine used in this investigation (fig. 1) 
has a static sea-level thrust rating of 3370 pounds (afterburner inoper
ative) at an engine speed of 12,500 rpm and a turbine-inlet temperature 
of 15250 F. The engine is e~uipped with an afterburner and an electronic 
control which were inoperative during this investigation. 

Compressor. - The eleven-stage axial-flow compressor has a single 
row of inlet guide vanes, a double row of outlet guide vanes, and a sin
gle r ow of mixer vanes. The compressor r otor is shown in figure 2. The 
blade- tip diameter of the eleven- stage rotor section is 18 . 91 inches and 
the blade height varied from 4.71 inches at the first stage to 2 . 46 inches 
at the eleventh stage. The compressor air flow is about 58 pounds per 
second at rated static sea-level conditions . 

Combustor . - The combustor (fig . 3) is of the annular direct- flow 
type with a double - annular basket that merges into a single annulus near 
the downstream end. Two concentric fuel manifold rings, with 24 and 
36 matched fuel nozzles at the inner and outer rings, respectively, are 
located at the upstream end of the double - annular basket. 

Turbine . - The two- stage axial- flow turbine has a blade height of 
about 3 . 9 inches for both rotor stages and a blade tip diameter of 
20 .81 inches. The turbine rotor is shown in figure 4 . 

Installation and Instrumentation 

The engine was mounted on a wing segment in the 20-foot- diameter 
test section of the altitude wind tunnel. Dry refrigerated air was 
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supplied to the engine inlet through a duct from the tunnel make-up air 
system. This air was throttled from approximately sea-level pressure to 
an engine - inlet total pressure corresponding to the desired flight 
condition. 

Location of the instrumentation used to determine component perform
ance is shown in figure 5. The temperatures measured at the exhaust
nozzle inlet (station 7) were used as the turbine-outlet temperatures 
because of the effect of radiation on the temperatures measured at sta
tion 5. 

PROCEDURE 

Dry refrigerated air was supplied to the engine at the NACA standard 
temperature for each flight condition except that the minimum temperature 
obtained was about _200 F. The data at an altitude of 5000 feet were 
obtained using an inlet temperature that was re~uired to give a Reynolds 
number index of 1.00. Complete free-stream ram pressure recovery was 
assumed at each flight condition . 

The following table indicates the flight conditions at which data 
were obtained: 

Altitude Flight Mach number 
(ft) 0 . 28 0.53 0.79 1.05 

5,000 x 
10,000 x 
25,000 x x x x 
40,000 x x x 
47,000 x 
55,000 x x 

At each of these flight conditions, data were obtained over a range of 
engine speeds from about 6250 to 12,500 rpm at four fixed positions of 
the variable-area exhaust n9zz1e ( projected exhaust-nozzle areas from 
1.063 to 1.902 s~ ft) except when instrumentation difficulties were 
encountered or when the engine operation was limit~d by either excessive 
exhaust -gas temperature, combustor blow- out, or compressor surge. 

Data were not obtained because of instrumentation difficulties at 
the following flight conditions : at altitude of 5000 feet, flight Mach 
number of 0 . 28, and exhaust-nozzle area of 1.063 s~uare feet for several 
intermediate engine speeds between 6250 and 12,500 rpmj at altitude of 
25 ,000 feet, flight Mach number of 1.05, and exhaust -nozzle area of 
1.902 s~uare feet. Limiting exhaust-gas temperature prevented data from 
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being taken at rated engine speed with an exhaust-nozzle area of 
1.063 square feet at any flight condition investigated. Within the range 
of flight Mach numbers investigated, combustor blow-out occurred at low 
engine speeds above an altitude of 40,000 feet. Compressor surge 
occurred in the medium engine speed range (corrected engine speeds 
greater than 10,000 rpm and less than 12,000 rpm) with the small exhaust 
nozzle area. At and below altitudes of 25,000 feet and at the two high
est flight Mach numbers investigated at an altitude of 40,000 feet, the 
instabilities caused by compressor surge were small and the exhaust-gas 
temperatures were not excessive. It was therefore possible to obtain 
some data at these flight conditions in the region of compressor surge. 

The symbols and the methods of calculation used herein are given in 
appendixes A and B, respectively. 

RESULTS AND DISCUSSION 

Compressor Performance 

In order to simplify the following discussion, an engine operating 
point is defined by a given corrected engine speed and exhaust -nozzle 
areaj and a compressor operating point, by a given corrected engine speed 
and compressor pressure ratio. 

Compressor performance maps . - Compressor performance maps for each 
flight condition investigated are presented in figure 6 where corrpressor 
pressure ratio is plotted against corrected air flow with lines of con
stant corrected engine speed, compressor effiCiency, and exhaust -nozzle 
area . 

Except near the region of compressor surge, increasing the alti
tude from 10,000 to 25,000 feet at a flight Mach number of 0.53 had no 
appreciable effect on engine operating points, but a further increase 
in altitude shifted engine operating points at high corrected engine 
speeds to higher compressor pressure ratios and lower corrected air 
flows on the compressor map (f igs . 6(b), 6(e), 6(i), 6(j), and 6(1)). 
At low corrected engine speeds the shift in engine operating points was 
to lower corrected air flows with no distinguishable change in compres
sor pressure ratio. 

The decrease in corrected air flow along with a decrease in compres
sor efficiency was due to a decrease in Reynolds number as altitude was 
increased. The lower compressor efficiency required the turbine to pro
duce more work per pound of gas to maintain a given corrected engine 
speed. This requirement was met by operating at a higher turbine - inlet 
temperature . In order to satisfy the condition of continuity, engine 
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operating points at high corrected engine speeds shifted to higher com
pressor pressure ratios. Apparently, this condition was satisfied at 
low corrected engine speeds without an increase in compressor pressure 
ratio. 

Except near the region of compressor surge, decreasing the flight 
Mach number from 1.05 to 0.28 at an altitude of 25,000 feet (figs.6(c) 
to 6(f)) shifted engine operating points at high corrected engine speeds 
to higher compressor pressure ratios with no appreciable change in cor
rected air flow. At low correQted engine speeds, engine operating points 
shifted to higher compressor pressure ratios and lower corrected air 
flows on the compressor map. The increase in compressor pressure ratio 
is attributed to a decrease in the energy of the inlet air as flight Mach 
number was decreased, re~uiring that the turbine produce more work (higher 
turbine-inlet temperature) per pound of gas in order to maintain a given 
corrected engine speed. The amount the corrected air flow decreased 
depended on the slope of the compressor characteristic and the magnitude 
of the increase in compressor pressure ratio. At high corrected engine 
speeds, the corrected air flow did not change appreciably because the 
compressor characteristic was nearly vertical; whereas at low corrected 
engine speeds, the corrected air flow decrease was primarily due to a 
decrease in the slope of the compressor characteristic cur~e. 

The peak compressor efficiency decreased from about 0.84 to 0.79 as 
altitude was increased from 10,000 to 55,000 feet at a flight Mach number 
of 0.53. For all flight conditions investigated, the peak compressor 
efficiency occurred at a compressor pressure ratio of approximately 3 .8 
and a corrected air flow of 55 pounds per second. At high Reynolds num
bers (altitudes of 25,000 feet and less), this compressor pressure ratio and 
corrected air flow corresponded to a corrected engine speed of about 
11,800 rpm; at low Reynolds numbers the corresponding corrected engine 
speed was somewhat higher. 

As corrected engine speed was increased above the value at which 
peak compressor efficiency was encountered, the compressor efficiency 
decreased at a greater rate. This decrease in compressor efficiency is 
attributed to mismatching of the compressor stages, which resulted from 
the compressibility and boundary-layer effects that could not be com
pletely accounted for in the compressor design. Therefore, if the engine 
were operated at rated engine speed above the tropopause, the corrected 
engine speed would be above 13,100 rpm at any flight Mach number of 1.00 
or less and the compressor would be operating in a region of compressor 
efficiency considerably below the peak value. For example, by extrap 
olating the data available at an altitude of 40,000 feet at a flight 
Mach number of 0.53 and an exhaust-nozzle area of 1.138 s~uare feet, the 
compressor efficiency would be expected to decrease from about 0.81 to 
0.73 or less as corrected engine speed was increased from 12,500 to 
14,000 rpm. 
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As stated previously, several data points were obtained when the 
compressor was in a mild surge. The data presented in figure 6(f) are 
a good example of how the compressor performance map is affected by 
compressor surge. At a corrected engine speed of 11,000 rpm the com
pressor characteristic ct~e ass 'wned a positive slope as the exbaust
nozzle area was decreased . Positive slope of the compressor character
istic is associated with compressor surge (reference 3 ). A significant 
decrease in compressor efficiency also occurred when the compressor was 
operated in the surge region . 

The increasing effect of surge on the compressor performance 
(figs. 6 (b ) and 6(e)) and the absence of performance data at the small 
exhaust-nozzle area (figs . 6 ( i ), 6(j)) and 6(1)) indicate that at a 
given flight Mach number an increase in altitude resulted in increasing 
restriction by compressor surge of the steady-state operating region . 
At a given altitude, decreasing the flight Mach number resulted in a 
similar effect, as shown by figures 6 (g ) through 6 (i). It is theref ore 
concluded that the steady- state operating region moved closer to the 
surge line as a result of an increase in altitude or a decrease in 
flight Mach number. 

Reynolds number effect on compressor operating points. - The effect 
of Reynolds number on several compressor operating points is presented 
in figure 7 . For a given compressor operating point, decreasing the 
Reynolds number generally resulted in a decrease in compressor efficiency 
and corrected air flow . For example, as Reynolds number index is 
decreased from 1 . 00 to 0.17 at a corr ected engine speed of 12,500 rpm 
and a compressor pressure ratio of 4 . 2) the corrected air flow decreases 
from 58.0 to 57.0 pounds per second and the compressor efficiency 
decreases from 0 .835 to 0.796. This decrease in Reynolds number index 
corresponds to an increase in altitude from about 10,000 to 55,000 feet 
at a flight Mach number of 0.80. 

The effect of operating the engine at rated speed at high altitudes 
was discussed previously . If, therefore, the engine is operated at rated 
speed at a given flight Mach number and the altitude is increased, the 
compressor efficiency will decrease because of both decreased Reynolds 
number at high altitude and mismatching of the compressor stages at high 
corrected speeds . 

Combustor Performance 

Combustion efficiency. - Typical effects of altitude, flight Mach 
number and exhaust -nozzle area on combustion efficiency are presented , 
i n figures 8, 9, and 10) res pectively, where combustion efficiency is 
plotted against corrected engine speed. The primary variables affecting 
combustion efficiency are fuel atomization (measured roughly by fuel 
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flow, which determines the pressure difference across the fuel nozzles), 
fuel-air ratio, and combustor-inlet pressure, temperature, and velocity. 
As it was impossible to independently control these variables when the 
combustor was operating as an integral part of a turbojet engine, the 
data do not lend themselves to presentation using the aforementioned yari
abIes. By changing engine speed, altitude, flight Mach number, and 
exhaust -nozzle area, the primary variables affecting combustion effi
ciency were all changed varying degrees. For example, as the altitude 
was increased at a given corrected engine speed, flight Mach number, and 
exhaust-nozzle area, the fuel-air ratio increased, the combustor-inlet 
pressure and the fuel flow decreased, and there was a negligible change 
in combustor-inlet temperature and velocity. The increase in combustion 
efficiency due to increased fuel-air ratio was small compared with the 
decrease in combustion efficiency which resulted from the decrease in 
combustor-inlet pressure and fuel flow. The net result was a reduction 
in combustion efficiency as . altitude was increased. 

A combination of curves similar to those of figures 8, 9, and 10 
or the data of table I indicate that when the engine was operated at 
rated conditions within the flight Mach numbers investigated, the com
bustion efficiency remained constant at about 0.95 up to an altitude of 
25,000 feet and decreased to about 0.80 at an altitude of 55,000 feet. 

Combustor total-pressure loss. - Representative data for various 
flight conditions and exhaust-nozzle areas are plotted in figure 11 to 
show combustor total-pressure loss coefficient as a function of combus
tor total-temperature ratio. The combustor total-pressure loss is a 
sum of the friction loss and the momentum loss. When the combustor 
temperature ratio is equal to unity, the entire total-pressure loss 
through the combustor is due to friction. The data of figure 11 can 
therefore be extrapolated to a combustor total-temperature ratio of I, 
which gives a combustor total-pressure loss coefficient due to friction 
of 2.9. The method of calculating the combustor dynamic pressure is 
given in appendix B. Values of both combustor total-pressure loss coef
ficient and combustor tota.l -pressure loss ratio are given in table 1. 

Turbine Perf0rmance 

Turbine speed corrected to turbine-inlet temperature is plotted 
against corrected engine speed in figure 12 showing typical trends with 
altitude, f light Mach number, and exhaust -noz z Ie area. The primary 
purpose of this figure is to serve as a connecting link between engine 
operation and turbine performance, which can be better shown when plot
ted against corrected turbine speed. 

Turbine pressure ratio. - The effect of corrected turbine speed, 
exhaust -nozzle area, flight Ma ch number, and altitude on turbine pressure 
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ratio is presented in figure 13. The effects shown are due to changes 
in the matched operation of the turbine and compressor at various 
steady-state conditions. When the engine was operating at rated condi
tions the turbine pressure ratio was approximately 2.0. 

Turbine efficiency. - The effect of corrected turbine speed, exhaust
nozzle area, flight Mach number, and altitude on turbine efficiency is 
presented in figure 14. The data of figures 14(a) and 14(b) indicate 
that within the accuracy of the data there was no discernible effect of 
exhaust-nozzle area or flight Mach number on turbine efficiency. Similar 
plots at other flight conditions agree with this conclusion. Within the 
range of corrected turbine speeds encountered during engine operation, 
the change in turbine efficiency was small. 

At the corrected turbine speed that corresponded to rated engine 
conditions (about 6400 rpm), the turbine efficiency decreased from about 
0.86 to 0.82 as altitude was increased from 10,000 to 55,000 feet 
(fig. 14(c)). As shown in figure 13(c), the same change in altitude 
resulted in a small increase in turbine pressure ratio at any given cor
rected turbine speed. Similar changes in turbine pressure ratio obtained 
by changing exhaust-nozzle area or flight Mach number had no apparent 
effect on turbine efficiency (figs . 14(a) and 14(b)). This decrease in 
turbine efficiency with increasing altitude may therefore be associated 
with a decrease in Reynolds number. 

Corrected turbine gas flow. - The effect of corrected turbine speed, 
exhaust -nozzle area, flight Mach number, and altitude on corrected turbine 
gas flow is presented in figure 15. Some inconsistencies which could not 
be explained existed in the values of corrected turbine gas flow. Within 
the accuracy of the data, however, there was no effect of exhaust-nozzle 
area, flight Mach number, or altitude on corrected turbine gas flow. At 
corrected turbine speeds above 6800 rpm the corrected turbine gas flow 
was constant at 29 .8 pounds per second, indicating choking in the turbine. 

SUMMARY OF RESULTS 

The following results were obtained from an investigation of the 
performance of the components operating as integral parts of an 
XJ34-WE-32 turbojet engine in the Lewis altitude wind tunnel: 

1. The peak compressor efficiency decreased from about 0.84 to 0.79 
as altitude was increased from 10,000 to 55,000 feet at a flight Mach 
number of 0.53. 

2 . At all flight conditions investigated 
ciency occurred at approximately a compressor 
a corrected air flow of 55 pounds per second. 

the peak compressor effi 
pressure ratio of 3.8 and 
At high Reynolds numbers 

• 
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(altitudes of 25,000 feet and less ) this compr essor pressure ratio and 
corrected air flow corr esponded to a corrected engine speed of about 
11, 800 r pm, whereas at low Reynolds numbers the corresponding corrected 
speed was somewhat higher. 

3 . If the engine were operated at r ated speed above the t r opopause 
at or below flight Mach number of 1 .0, the compressor would be operating 
in a regi on of compressor efficiency considerably below the peak value . 

4 . The steady -state oper ating region moved closer to the surge line 
as a r esult of an increase in altitude or a decrease in flight Mach 
number . 

5. For a given compressor operating point, decreasing the Reynolds 
number gener ally resulted in a decr ease in compressor efficiency and cor 
rected air flow. Thus , as Reynolds number index was decreased from 1 . 00 
to 0.17 at a corrected engine speed of 12,500 rpm and a compressor pres 
sure ratio of 4. 2, the corr ected air flow decreased from 58 . 0 to 
57 . 0 pounds per second and t he. compr essor efficiency decreased from 0 .835 
to 0 . 796 . This decr ease in Reynol ds number index corresponds to an 
increase in alt i tude from about 10,000 to 55,000 feet at a flight Mach 
number of 0 .80. 

6 . For r ated engine conditions within the range of flight Mach num
ber s investigated, the combustion efficiency remained constant at about 
0.95 up to an altitude of 25, 000 feet and decreased to about 0 .80 at an 
a l t i tud e of 55,000 feet . 

7 . Changes in exhaust -nozzle area or flight Ma0h number had no dis 
cernib l e effect on turbine ef ficiency. Within the range of corrected 
turbine speeds encountered during engine operation, the change i n turbine 
eff iciency was small . At rated engine conditions, the t urbine efficiency 
decreased f r om about 0.86 to 0 . 82 as alt i tude was increased from 10,000 
to 55,000 feet . 

Lewis Flight Propulsion Labor ator y 
Nat i onal Advisor y Committee for Aer onautics 

Clev eland , Ohio 
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APPENDIX A 

SYMBOLS 

The following symbols are used in this report: 

A cross-sectional area, s~ ft 

cp specific heat at constant pressure, Btu/(lb)(~) 

g acceleration due to gravity, 32. 2 ft/sec2 

M Mach number 

N engine speed, rpm 

P total pressure, lb/s<l ft absolute 

p 

R 

T 

t 

e 

static pressure, lb/s<l ft absolute 

theoretical dynamic pressure at combustor inlet, lb/s<l ft absolute 

gas constant, 53 . 4 ft-lb/ ( lb )( OR) 

total temperature, ~ 

static temperature, OR 

air flow, lb/sec 

fuel flow, lb/hr 

gas flow, lb/sec 

ratio of specific heats 

p~essure correction factor, P/2116 (total pressure divided by 

NACA standard sea - level pressure) 

efficiency 

absolute viscosity, lb -sec/ft2 

temperature correction factor, yr/(1.4)(519) (product of r and 

total temperature divided by product of y at standard NACA 

sea- level temperature and standard NACA sea-level temperature) 

¢ viscosity factor, ~/~O (viscos ity divided by NACA standard sea-

level viscosity ) 

.. 
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Subs cripts : 

o free-stream conQitions 

1 inlet duct at frictionless slip joint 

2 compressor inlet 

3 compressor outlet, combustor inlet 

4 combustor outlet, turbi~e inlet 

5 turb ine outlet 

7 exhaust-nozz le inlet 

b burner 

c compressor 

t t urbine 
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APPENDIX B 

METHODS OF CALCULATION 

Air flow. - Air flow was calculated at station 2 by use of the 
following e~uation: 

W ::: a, 2 

Air flow at the other stations in the engine was considered the same as 
that at station 2 . The gas flow downstream of the combustor is 

Reynolds number index. - For a given compressor Mach number (cor
rected engine speed) Reynolds number index varies linearly with Reynolds 
number and is defined as the ratio of Reynolds number at altitude to 
Reynolds number at standard sea-level conditions. 

Combustor dynamic pressure. - In order to calculate a combustor 
dynamic pressure, based on a cross-sect i onal area of 1.78 s~uare feet, 
a combustor Mach number was first calculated with the e~uation 

then 

and 

-- - -------' 
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therefore 

where 

M 2 
b 

13 

Turbine-inlet temperature. - Turbine-inlet temperature was calcu
lated fram the following e~uation, which assumes compressor and turbine 
work e~ual: 

w c 
=~~ T4 W c 

g,4 p,t 

REFERENCES 

1. Bullock, R. 0., and Finger, H. B.: Compressor Surge Investigated 
by NACA. SAE Jour., vol. 59, no. 9, Sept. 1951, pp. 42-45 . 
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TABLE I - COMPONENT PERFORMANCE 

(a) Exhaust -nozzle ar ea , 

Run Altitude Ram Fl1ght Tunnel Reynolda Enslne Pu.l flow CO/!lpre8aOr Compressor COr.!presllor Compresllor Turblne Turbine Turbine Exhaust 
(ft) pree8ure Mach static number speed We inlet total inlet t.ot.al outlet t otal Q4,!.e t t ctal inlet :;otal inlet total outlet total gas total 

ratio number presaure 
~~~ 

N (lb/hr) pressure temperature pressure temperature pressure Lemperature pressure temperat.ure 
P2l'Po "0 Po (rpm) '2 T2 " T, '. T, '5 T, 

(lb/aq rt (lb/aq ft (OR) (lb/aq Ct (Oft) ( lb/aq Ct (0,,) ( lb/aq ft (0,,) 
aba) aba) aba} aba} aba) 

1 5000 1.062 0 . 280 1754 0.998 11,689 34"'0 1853 '.9 7932 15. 1710 1951 4014. 1711 
2 1.076 . .312 1737 1 . 008 11,525 3405 1859 .. , ---- --- --- - ---- 3967 1691 , 1.0S7 . 278 1160 1 . 009 10 , 537 2410 1851 ••• 6347 10. 6157 1733 3321 1!:23 . 1 . 056 . 218 1154 1.005 9220 1635 18SO .. , ---- --- ---- - - - - 2665 1371 
5 1 . 056 . 218 1154. 1 . 008 7903 1220 1850 , .. - - - - --- ;;;. i292 ~~~ !~~~ • 1.055 . 218 1152 1 . 003 6256 935 184.8 •• 8 ?801 555 

10, 
1:2i2 :52: 1 ~ 56 : ~;!{ ~~ : 525 175ti ~; :~;~ 192 6512 194.9 3425 1710 

8 21!5 191 654.2 1922 343" 1.90 
9 1.212 . 52' 1<SO . 8503 11,525 2190 114.9 ~07 6105 190 .SO, 1932 3~U 1693 

10 1.213 . 521 1454 . 8126 10 , 531 1980 1151 500 5448 "8 5266 1701 .. 8·n 1488 
11 1.208 . 519 1457 .8554 10,531 1935 1150 !.o05 5311 143 5138 1111 nll3 ISO • 
12 1 . 208 . 522 1454 . 8541 10 , 531 1930 1151 "" 5244 14' S011 1111 276!o ISO. 
13 1 . 208 .522 1454 . 8576 10 , 531 1920 1151 S05 5Z69 142 S091 110? 2165 1493 
14 1 . 208 . 524. 1451 . 8598 9220 1305 1755 S05 4015 .8. 3880 1460 2265 1305 
15 1 . 209 . 525 1452 .8516 9220 1300 1152 SO. '000 .. , 3~61 14!'~ 2251 129 • 
I. 1 . 201 . 520 1456 . 8489 9220 1291 11SO ~ 10 ,005 .90 31Ha 1468 Z?59 1311 
11 1.213 .531 1456 . 8628 1903 100. 1163 S01 3119 .35 3019 1279 1941 1160 
18 1 . 208 . 524 14.50 . 8696 190, 1005 114.8 <99 3143 631 30 •• 1280 1948 11 51 
19 1.212 . 528 1455 . 8584 190' 1000 1759 S01 3125 ". 302< 1283 1939 1165 
20 1 . 207 . 521 1456 . 8516 190' 98' 1151 50. 3111 .35 302;;> 1218 19"3 1163 
21 1.214 . 532 1<50 .8569 6256 185 1158 S08 2379 58' 2301 109Z 1107 1024 
22 1.212 . 531 1455 . 8151 6256 180 1162 SOl 2385 51. 2314 1076 1115 1009 
23 1 . 208 . 525 1454 . 8461 6256 110 1155 511 2361 591 2293 1100 1105 1032 
24 1.208 . 522 U:;O . 8503 6256 '.9 11,,6 S09 2313 58. 230' --- - 1110 - ---

~~ 2',UW ~:g;i : : g~~ ;:: - - - - - - ::;:;! ~~;~ ~;:~ --- S~~4 :~~ ~;~~ ---- ---- --- -
- ----- --- ---- --- - - - - -

21 2 . 028 1 . 052 , .. . 7380 11 ,854 2560 1571 523 615" 818 5961 1958 "'.9 1101 
28 2.037 1 .055 182 . 1402 11,525 2275 1580 522 5814 80? 5634 18SO 2901 1616 
29 2.030 1 . 05" 119 . 1315 10,531 1450 1571 52 • 4513 156 .;.343 1536 2256 1335 

'" 2.040 1 .059 '., . 1435 9220 943 1590 52 • '20. .99 "''' 1160 1642 1001 

" 2 . 051 1 . 064 180 . 14.24 7903 .88 1592 521 2312 .,. 220' 8'1 1263 '.2 
32 2.010 1 . 048 188 . 1396 6256 SOO 1578 52 • 161? 519 153 .. <25 1026 !''13 

" 1.522 . 792 ,., . 6127 11 , 960 2265 lr84 '8' 5109 78~ ,,9!J6 <030 2567 1780 ,. 1 . 530 . 798 181 . 614-3 11,854 2230 1181 '8' 50~9 161 .908 ;001 2536 1759 
35 1 . 519 . 791 18 • .6127 11 . 525 2015 110" ... 4781 '.8 463"1 1925 2<1008 1685 ,. 1 . 523 . 1940 18' . 6165 10,537 1365 1188 .. , 3B13 111 3679 1617 1940 1413 

" 1.523 . 196 182 . 6203 9220 925 1181 481 2142 .5. 263 .. 1283 1448 1126 ,. 1.520 . 796 18 • . 6188 7903 145 1189 '82 2051 50. 196t! 1062 1110 9.2 
39 1.526 . 800 181 .6146 5256 510 1190 '8' 14U ~'53 138' 8" 912 149 
'0 1.221 . 535 18, . 5316 11 , 689 1891 951 . ., <10226 14. 4016 19H <145 1132 
41 1.218 . 532 119 . 533 11 , 525 1829 9" '0' 4.1140 131 3979 1934 2088 1694 
'2 1.222 . 541 181 . 536:i 11,360 1128 953 4~" 3739 15> 3~2~ 2010 1868 1822 
43 1.212 . 528 18. . 5299 10 , 537 1325 9.8 451 '301 101 316:· 17<9 1705 1517 .. 1.2U . 533 719 .5358 9220 9.0 945 <Sl 24B .,. 2319 14'" 1320 1269 .. 1 . 205 . 524 78 • . 5350 1903 ," 9.5 .52 1839 ~b5 1764 1239 110'1 1115 .. 1 . 202 . 520 181 .5308 6256 .. , .,9 453 1434 54, 131.;. 1090 9 •• 1010 
(1 1 .050 . 291 181 . 4108 11 , 525 1100 830 452 3691 14, 3569 201!. 1881 1713 
'8 1 .065 . 286 181 . 4104 11,525 1675 9" 453 3679 141 357:. 2010 1882 11E4 
• 9 1 .061 . 290 18' . 4139 10 , 866 1314 8" '50 32~9 110 3l4.0 1829 168~ 160 • 
50 1 . 059 . 287 18 • . 4.121 10 , 531 1243 829 .SO 26~ 120 2~H "'10 14003 1781 
51 1 .058 . 287 181 . 4.690 9220 890 821 452 2176 .44 2080 1514 1180 1 .. 13 

;~ 1.055 . 280 180 . 4658 7903 145 82' .. , 1679 595 IF>RG 1430 1031 130(1, 
1 . 053 . 216 180 ---- - - 6256 ." 8" --- 1272 --- 1~1.0 - -~ - - - - - - ---

5< 40,000 2 . 04.3 ~ : g;~ 
,.. 0 . 4 21 Ig : ;~~ l~~g ;:: • ~~~; 1 3 257 ~2 1100 17 ~f) 

>S 2.029 ,., . 4102 '8' 112 3108 1627 1112 

•• 2 . 0"1 1 . 058 391 . 4121 11,525 1395 192 ,82 ---- '.9 --- - 19"a 1622 1707 
51 2.061 1.069 ,.8 . 4136 10 , 537 ." 191 '8' 2482 11 • 2310 1609 1254 14C>J 
'8 2 . 043 1 .062 ,., . 4188 9220 120 800 .81 1791 .52 1697 1210 919 ION' 
59 2.05" 1 . 066 391 .4.216 190, 510 .00 418 1283 595 119B 900 .8' 792 
.0 1.551 . 819 ,. . . 3418 10 , 537 85. 602 451 200' 102 1944 1762 IOU 1:"·49 
• 1 1.~15 . 191 '88 .3398 10,537 814 595 ... 9 "',,. 101 1932 1184 1020 1:..06 ... 
.2 1.529 . 199 :\93 .3329 10,012 152 598 459 1806 .'9 176';' 15<0 ~29 13G9 ., 1.. .800 39. . 3392 9220 .'5 600 45' 14079 .>1 1430 1310 '.9 ll~ .. 1 . w.a . 194 39' . 3310 7903 ", 591 45' 1092 518 141 10&5 .15 ., . 
.5 1 . 520 . 798 392 . 33,(,6 6256 '95 59. 455 '.2 532 131 8~~ 509 181 

•• 1.206 . 524 ,., . 2682 10 , 072 .80 41. 452 1432 .81 1384 1693 15. 1496 ., 1 . 206 . 524 ,., .2695 10 , 072 695 .,. 451 1436 .80 13240 1710 75 3 1:;1,(, 
.8 1 . 203 . 524 ,., .2104 9220 .32 415 . SO 121 2 .'8 1109 1495 659 1329 
.9 1 . 202 . 524 "1 . 2678 190, 510 .11 452 913 589 8!:-G 1308 550 1190 
10 1 . 191 .512 ,., . 2651 6250 '95 410 . ., .81 :;41 •• 8 1170 .8. 1091 



NACA RM E5lL10 15 

DATA POR XJ34-WE-32 TURBOJET ENGINE 

1.063 IIquarte feet 

Eng1ne Corrected Corrected OIIIprellsor omp~.sor A(llabatlc r~:tl~H c:~~~:or COIII'Oustor COIII'Oustor Combustor Corrected Corrected Turbine Adiabatic Run 
Inlet air engine Inlet engine ,.,," total - compressor tctal- total- efficiency turbine 

~ 
total- e~~i~t~~cT flo .. .11' flow :'4 nUlllber pre •• ure efflelency 

~ 
prllllaure preeaura temperature n" r, •• d pre.aur. 

W.,2 Wa , 2V;-21&2 lie ratio no lOllS 10s11 ratl0 rat10 \~ v vr. ratio "-(1'O/aec) (Ib/sec) (.po ''!'2 coefficient (P:s-P4 )/P:s T.lT3 tl~ s!~~ '.I's 
(P3- P4)!Qb 

~3 . 04 ~7 . 60 12,297 0 . 908 4.281 0 . 843 0 . 0182 3 . 127 0 . 0280 2 . 581 0.948 6221 29 . 64 1.921 0.843 1 
52 . 82 S1 . 0S 12,H1 .891 ----- ----- ,0119 ----- ------ ----- . 9~'J ---- ----- ----- ----- 2 
" 5. 4' '9 .02 11 , 111 . 821 3.418 . 818 . 0141 3.130 .0229 2.'55 .982 ~926 29 . 1. 1.854 •• SO , 
34 . 39 31 .31 9118 . 111 ----- ----- . 0132 --- -- ------ ----- . 932 ---- ----- ----- ----- , 
28 . 0 3 30 . 38 8338 . 616 ----- ----- . 0121 ----- ------ ----- . 904 ;;;;; ;8~ -; -:;;, -:;;; 5 
:?2.69 24. 66 6588 . 486 1 . 519 .683 . 0114 2 .~2~ . 024" 2.328 ." 
4:).24 ~: : n 11 : ::g 

0 . 659 ~:~~~ O •• ~ u : ~~;~ ~ : ~~~ U : 0~9~ 2.461 0 . 952 6131 29 . 90 1 . 901 0.852 7 
45 . 36 .859 .841 2.430 .9:)7 6116 29 . 61 1 . 905 . 832 • 
45 . 21 54 .14 11,663 .861 3.834 . 8 40 . 0111 3.159 .0301 2 .446 . 966 6163 29.81 1 . 90~ . 8S4 • 
38.72 45 . 17 10 ,737 .193 3.101 .80' . 01402 3.392 .0334. 2 . 305 . 948 5971 29 . 32 1.850 .882 10 
37 . 87 4!J.06 10.685 .189 3.035 . 193 .0142 3 . 214 . 0326 2.303 .959 5963 29 . 41 1.846 .8U 11 
31.36 44 . 61 10 , 663 .781 2.99~ .188 . 0143 3.200 .0318 2.300 . 952 5963 29 . 405 1 . 836 .851 12 
31 . 11 '5.02 10,S85 . 189 3 . 009 . 189 .0141 3.281 .0321 2.294 . 955 5913 29 . 51 1.815 . 868 13 
30 . 58 36 . 39 9349 . 690 2 . 288 . 145 . 0119 3.182 .0336 2 . 128 .898 5615 28.90 1.113 .820 " 30.49 36.31 9340 .690 2.283 . 153 . 0118 3.289 .0348 2 .1 24 . 893 5625 28.91 1.715 . 841 1> 
29 . 91 35 . 83 '30' .681 2.289 . 151 . 0120 3.162 .0325 2.128 . 895 5598 28 . 41 1 . 115 . 824 16 
24. 50 29 . 06 1998 . 591 1 .169 .102 . 0114 3.089 .0321 2.0h . 1506 5122 21 . 72 1.S58 . 849 17 
25 . 04 29 .15 8061 .595 1 . 798 . 691 . 0112 2 . 831 .0302 2 .029 . 7 n o, &119 28 .08 1 . ~5 .865 18 
25 . 00 39.13 1998 . 591 1.111 .102 . 0111 2.967 .0311 2.011 . 182 5115 28 . 26 1 . 560 . 833 19 
24 . 36 29 . 06 8006 .591 1.180 . 103 .0112 2 . 931 .0305 2.013 . 175 5125 21 . 502 1. 555 . 821 20 
11 . 93 21.35 6325 .461 1.353 . 612 . 0122 3.445 .0303 1.873 .556 4.3S9 24..45 1 . 352 . 802 21 
18.83 22 . 22 6369 .410 1.35' .80' .0115 3 . 139 .0298 1.868 . 575 4399 25 .39 1.349 .803 22 
18 . 56 22 . 22 0300 .466 1.345 . 595 . 0115 3 . 00& . 0288 1.814 .59' 4354 25 . 54 l.~~ .809 2' 
18.52 22 . 22 6319 .461 1.359 .622 .011!: 2.843 . 0210 ----- ----- ---- ----- -----
----- ----- ------ ----- T:w. 0:m ------ ----- u:~~~ ----- ----- ---- ----- ----- ----- 25 

----- ----- ------ ----- ------ ----- ----- ----- ---- ----- ----- ----- 20 
41. 25 55 . 56 11,809 .872 3 . 902 .844 .0172 2.890 .0281 2.39. .9.']7 6295 29.73 1.949 . 858 27 
40.08 53.83 11,492 .848 3.680 .84.2 . 0158 3.054 . 0310 2 . 301 .951 6288 29.12 1.942 .842 28 
34.34 4S. 53 10, 466 . 713 2 . 873 .806 . 0111 3.231 . 0311 2.032 . 932 6265 29 . 80 1.923 •• SO 29 
27 . 54 36 . 85 9176 . 611 2.015 . 106 . 0095 3.248 .0440 1.684 . 652 6255 29.11 1.865 .889 30 
22 .65 30 . 31 1843 . 579 1.452 . 545 . 0084 2 . 854 .0459 1.369 .362 614 1 28 . 55 1.141 .814 31 
11.10 23 . 86 6226 .• 80 1 . 022 . 059 .0018 2 . 605 .048' 1.019 .014 5718 21 . 01 1.495 .115 32 
33.49 51 .80 12 , 380 .914 4.315 .835 . 0190 3.349 .0299 2.586 . 953 6249 29. 15 1 . 931 .843 " 33.25 51 . 26 12,269 . 906 4. 262 . 831 . 0186 3 . 340 . 0298 2 . 510 .956 6226 29.65 1 . 935 . 841 " 32.56 5S . 2O 11,928 . 881 4.038 .836 ,0112 3.1S1 .0299 2.501 . 966 6110 30 . 00 1 . 926 .84.5 35 
28 . 33 48 . S1 10 , 921 . 807 3.210 .811 . 0134 3.363 .0351 2.255 .931 6119 29 . 85 1.89S .845 30 
22 . 56 38 . 11 '580 . 101 2 . 310 .144 .0114 3 .34. 8 .0394 1 . 956 . 141 5968 29 . 31 1.819 . 839 37 
18.40 31.56 820' . 600 1.125 .656 . 0112 3.118 .0405 1 . 152 . 535 5593 28 . 96 1 .682 .861 38 
13.86 23 . 85 6462 .411 1.213 .412 . 0114 2 . 806 .0381 1. 410 .230 S029 26 . 91 1.428 . 838 3' 
28 . 08 58.38 12,519 .924 4 .444 .828 .0181 4 .056 .0355 2 . S53 . 952 6188 29.92 1.900 . 854 . 0 
27 .48 51 . 54 12 ,343 . 911 4. 3se .835 . 018!) 3 . 750 .0328 2 . S24 .932 6160 29.66 1.905 .860 U 

26 . 21 54. 41 12 ,144 . 897 3.923 . 729 .0183 5.891 .0515 2.153 1.043 5880 33.01 1.886 • • SO 42 
23 . 90 SO . 05 11,232 . 829 3.4.82 • 80' . 0154 4.2~ . 041 ... 2 .46S .939 5'30 30 . 41 1 . 856 .858 " 18 . 16 39.15 9893 . 730 2 . 554 .158 . 01 39 3 . 810 .0394 2 . 256 . 184 5610 29 . 40 1 . 751 . 831 U 
15 . 09 31.52 84.64 .625 1.946 .101 .0142 3.929 .04.08 2.114. .619 5203 28.83 1.593 .866 .. 
12.'6 26 . 23 0700 .495 1.527 .648 . 0149 3.844 .0419 2.001 . 491 4315 28.59 1.425 .810 .. 
2 4. . 4.1 58 . 01 ------ ----- 4.4.54 .828 . 0193 • . 0 49 .0346 2 . 112 .954 60U 30. 01 1.891 .846 " 24 . '8 58 . 09 12,343 .911 4.41 7 . 833 .0190 3.268 . 0283 2.113 . 9S1 6041 30.00 1.900 .855 .8 
22 .45 53 . 23 11,610 . 862 3.922 . 828 .0170 4 . 119 .0365 2.516 .935 59S1 29.13 1 . 8S4 . 869 .. 
11 . 93 42 . 60 11,311 .836 3 . 119 .S54 . 0193 3.943 .0345 2.192 .962 5528 30 . 91 1.813 . 855 50 

16.22 38.13 9875 .129 2 . 631 .750 .0152 4.653 .0441 2.'" .855 5424 29.81 1.1S3 .765 51 

12.90 30.95 84S4 . S25 2.038 .~~ .01SO 5.965 .g~~! 2.403 . 720 4863 29 .65 1.538 .816 ~~ ----- ----- ------ ----- 1 546 ------ --- -- ----- ----- ---- ----- ----- -----
22.33 56 . 70 2.364 0.913 4.239 0.827 u:g~:r 4,341 0 . 0384 2.593 0 . 950 6232 29 . 99 1.916 0 . 851 54 

21.&3 55 .81 11,928 .881 4.. 085 .8" 4..1&' .0381 2.528 .9'S &134 29 . 98 1.910 .849 55 

21.60 55.62 1l,9S3 . 883 ----- ----- . 0119 ----- ------ 2.533 . 'SO 6140 ----- ----- ----- .. 
18.31 46.89 10,921 .801 3.114 . 196 . 0140! 4.360 .04501 2 . 247 .814 .'33 29 . 93 1 . 890 .810 57 

15. 22 38.75 9580 . 701 2 . 246 . 133 . 0131 ,.500 .0556 1.856 .518 6134 29.81 1 . 841 .. ,. 58 

12 .43 31.55 8235 . 608 1 . 604 .590 . 0127 '.453 .06S3 1 . 513 .324 605. 29 . 52 1.154 ,839 5. 

14. 86 '8 . 10 11 , 306 . 835 1.552 . 131 .0160 2.811 . 0295 2.510 . • 38 5880 31.14 1.911 . 81 3 eo 
14 . 92 49 . 34 11,321 . 836 1 . 510 . 140 . 0163 3.502 . 0359 2.545 .936 5841 31.64 1 . 894 .84.5 61 

13.53 45 . 01 10 , 107 . 191 1 . 522 .716 . 0154. 2 .313 .0233 2 . 291 .199 5949 29 . 21 1 . 899 . 815 02 

12.11 40 .10 9815 .729 1.523 .149 . 0154 2.913 . 0331 2.076 .801 5914 29 . 59 1.859 . 816 03 

9.86 32 . 65 8464. .625 1.515 .683 . 0161 2 . 531 . 0412 1.825 .395 5611 29.22 1.702 .8'& O. 
1.66 25 .4S 6681 .493 1.520 .431 . 0180 2 . 296 . 0328 1.S07 . 234 4918 26.99 1.448 . 895 65 

10.45 43.49 10 , 187 .795 3.021 . 734 . 0181 3.S04 .0335 2.486 .191 5129 30.11 1.831 . 834 .0 

10 . 44 4.3.48 10.801 .198 3.030 .735 .0185 8 . 151 .0180 2.5H. .181 5101 30 . 73 1.158 .811 07 

9.34 38.14 '902 .131 2.552 .136 . 0188 8.519 .0850 2.343 .S3S 5561 30 . 86 1 . 683 . 895 .. 
7.80 32 . 11 8464 . 625 1 . 938 .687 .0203 5.439 .0624 2.22\ •• 90 5016 31.85 1.556 . 834 O. 
6 . 05 25 .45 6700 .495 1.449 . 539 . 0221 1.(;61 .0191 2.139 .318 42 .. 29.92 1.375 . 841 70 



16 NACA RM E51L10 

TABLE I - COMPONENT PERFORMANCE DA. TA FOR 

(tI ) ElIhaua t- nozzle are a 

Run Ut.1tude Ra. PlIght. '!Unnel Reynold.:J Eng Ine Fuel now Compr essor Compr essor Comp~IIBor Cornpl'~a:lor 'J\.irbln" 1\U'blne Tur b1ne Exhaust 
(ft) pressure Mach statie nu~ber speed (t~,n,r) i nlet. Lotal 1nlet. total outlet. Lot.al """" toot-a I Inlel. Lot.al Inlet. t.otnl out l et tota l gaa tot al 

rat-l0 nUMber reasure Ind(: x N pr essure temperatur e pr~lIauro L'!mp .... raLUl"e pr"38ul'" tomp-rst-ure pr easure tempe rature 
',100 "0 00 21~.~ (rpm) '. T. " T, '. (~) '5 T7 

(lb/aq rt {lb/SQ rt ("R) {lb/oq Ct- (Of I (lb/:<q 1'1. (lb/aq Ct ("R ) 
atla) aba) 8"01\) ab:q aba ) 

1 ,000 I . O!.6 0 . 280 1754 0 . 9921 12 , 513 3405 1853 '" ~O"4 11:.- 1822' 1919 3~70 1659 
1 . O~6 . 280 115ol. 1 .003 12 , 513 3395 1653 4 67 b019 7.8 783!> 190~ 3A67 16'(' S , 1 . 058 . 266 1156 1 . 001 11 , 525 2810 1656 •• 9 1441 7" 7212 17 .. 3611 ISO. , 1 . 0!,~ . 276 11!l4 . 9940 10 , 537 .,00 1851 410 ~1"'7 70,' 5981 1~!l8 3104 135' 
1 . 0S!.l . 2 78 1754 .9930 9220 1500 18SO • 71 , 9 • 6~'1 401.4 3 1<20 2536 1263 

• 1 . 0~3 . 273 1153 . 9990 7903 1177 1846 •• 9 3601 GO, ~~~~ 1~~~ ;;~2 1~~ 
7 1 . 053 . 273 1153 . 9930 6256 9>1 1846 . 71 ..1190 !,:'>;:I 

'. 10 ,000 ~:~~ : ~i! i!5~ : ~!~~ I ~~ : ~~~ ~~~g l~:! ~~ 
,., :t; ~~?4 19>0 3,,56 1667 

) ·,.,r,1 1034- 193<1. !>don 1610 
10 I . Xl4 . 512 1453 . 8461 12 , 513 2935 17" S07 7 .... <3 8" 6999 l~...o 344t> 1657 
11 1 . 207 . 518 1461 . 8!41 12, 513 .990 1153 >0. 7t''J1 Rl€ 706!> 19)8 3480 1661 

" 1 . XlS . 519 14'.1 . 8418 11 , 525 .. 20 17SO !Ill ;408 78~ 6198 1134 .09. 1495 

" I . J06 . !>16 1459 . 8~25 ll , 525 2355 17SO S07 64,4"/ 7" 6210 1134 3132 14.91 

" 1 . ;12 . 524 14~4 . 8!176 10 , 537 1712 1754 "". ',306 7" 5126 It.i'l .. 642 1312 
15 1">1? . 521 1<50 . 6!J32 10 , 537 1710 1751 >07 :·)88 "8 5109 l! 3!:1 2641 133''1 ,. 1 • .?lS . 521 1 44 9 .8489 9220 1195 17SO 510 393G 68~, 3791 13:..3 213!> 119S 
17 1 . ;003 . 515 1456 . 8496 9.20 1190 1145 S07 ... , '8' 374~, 13:,2 2131 1195 ,. 1 . 201 , 522 1456 . 8340 7903 951 1753 511 3038 .<> 2936 1t'2~ 18£3 1110 ,. 1 . 20~ . 520 1454 . 8606 790, 9.0 1748 SO. :50~,6 6>9 29~ 4 I?O. If171 1091 
Xl 1 .?O3 . 519 1456 .8!.l25 6256 75. 1148 S07 2341 ~,86 227. 1064 1677 990 

" 1 . ;'1()9 . 525 14::'8 .8598 6256 1>0 1760 50. 2368 !J81 2:>96 10ft l681 99. ,. '0 , 000 ; : 6~~ 1 : g;~ ~:~ 0 : 7~~~ :~ : ~1~ 2:~ ~~;~ ~~~ ~~! ~~7 ~!~r. eJ7: 2942 ~~~ :'3 60 .. IBn!.> ?949 
2< ?03O 1 . 052 787 • 7321 11 , 5?5 1839 1584 5.8 5489 798 !It'9''! 16::1 ?578 1419 

" ::0.031 1 . 053 785 . 736l 10 , 537 1228 1581 5.5 432ft 74' 4It>4 1367 20 .. 1169 
,c ; . 0001. 1 . 043 79. . 7446 9.>0 "77 1571 5.0 3137 • •• 2990 1062 1525 90. 
'I ... . O?l 1 . 051 791 . 7429 790' "7 1589 5 .. 2?(;6 ... ?l!o3 8 •• 1208 71. 
'. 1 . :"'06 . 181 78. . 6083 12 , !J13 2017 1115 .8. 4949 78. 482L 1869 2345 1611 

" 1 . '.01 . 771 788 .6109 12,513 2025 1113 ' 81 4990 7., 482" 1872 2346 1614 ,0 1 . ~,03 . 179 7.' . 6135 11 , 525 16!:>2 1174 .81 4~'4? 7~2 4394. 1683 214.~ 1447 

" 1 . ~4 . 780 7., . 613~ 10 , 537 120, 1174 • • 0 3707 70. 3::;79 1441 1176 1241 

" 1.~8 . 785 7.7 . 6169 9'20 .79 1181 . 81 2646 "9 ?!:I41 1l~9 13'0 1001 .. 1.~OO . 180 78 • .61?7 790' 700 11 14 ••• 1984 599 190f· 9.9 1109 854 

" 1 . -498 . 179 787 . 6127 6256 ~61 1175 '8' H28 541 13"14 778 956 71. 

'5 t./HI . 529 78. . ~4oo 12, 513 t81~ 951 4!11 4?~7 759 4.098 1916 :>011 1658 

" 1.i'lO . ~20 "8 . ~,2&O 12 , Sl:!> 1168 9>5 .S> ... Hl "8 400~ 190' 1910 16"'6 

" 1 .?20 . 533 7., . rJ3~ 11,525 1490 947 454 3881 7>4 3141 1710 1852 1474 .. 1.?11 . 52' 78. . 5408 10, 537 1180 947 «9 '.01 '8' 3181 1510 ,609 1.07 .. 1 . 2Of. . 518 781 . !l325 9.20 8.8 ,,7 4~? 2314 "9 ??89 1290 1246 11 36 
'0 1.?11 . 525 781 . !'362 1903 "5 9" 4!:>1 1814 58' 17::;1 1141 1057 1020 
<l 1 . 206 . 521 7 .. . ~328 6256 587 9 • • 4.~3 13(09 5 .. 1293 1016 922 941 

" 1.062 . 286 789 . 4126 12 , 513 1670 8" 45? 3719 7 •• 3657 1973 1816 171 2 

" 1 . 068 . .0' 7 •• . 4.121 12 , 513 1661 ... .. , 37(;1 7', 3{:46 1960 1809 1702 

" 1 . 01>8 . 299 78. . 4.693 11 , 52~ 1373 8" 4~4. 344 I 727 3339 1151 1669 1!:>21 
'0 1.067 . 299 781 .4693 ll , 52!J 1313 8" 4!;4 3460 7'7 3348 In,l 1669 1519 
:6 1 . 06!; . 292 78. .4735 10 , 537 1116 8 .. <S1 2958 '88 c864 l!>SO " .. 1376 ., 1. 0!)7 . 218 78' . -4S;}7 9.20 8 .. 8.9 4.53 2141 '" 2081 1435 1165 1 275 

'H 1 . 0!)6 . 263 78. .4 632 7903 717 820 4!J4 1668 593 1617 1338 1015 1218 
49 1 . 0!13 .276 778 . 4583 6256 5.9 .20 457 1236 5,;0 1210 ---- 895 1202 

~~ ,u,""" i : ~:; 1 : ~~~ ~;i u : :~~~ 12 : ~~~ ~ :~ ;;f ~~~~ ~~~ mr ~ ~~ 1642 
41. 1640 

"' 2 . 010 1 . 0 '4 ... .4.l39 11 , 525 1174 7.5 .77 ---- --- ---- ---- 1415 14. 69 

0' 2 . 0!>l 1 . 061 .. , . 4.l91 10 , 537 887 799 419 2517 70S 2433 1<>0 118E1 , '.0 o. 2 . 031 1 . 055 ... . 4. 191 9220 '7' 791 41. 11' 9 .41 1679 1076 8 .. 9.2 
~5 2.020 1 . 0se ... .4 170 7903 5" 79 1 . 77 1251 591 1191 8" ••• 7., 

S' 2 . 0 38 1 . 059 '90 .4 102 6256 '" 791 48 . ... 541 781 585 SO. .. , 
07 1.5'-5 . 793 ... . 3342 12 , 513 1207 59. <5. 2686 7'7 260. 19SO 1269 1686 
08 1.520 . 790 ... . 3316 12 ,-4 75 1186 .00 454 2680 7" .600 1953 1268 1681 
09 1 . ~,29 . 796 .. , . 3381 11 , 525 100 • 59 • <5. 2411 729 2395 1190 1118 1509 
60 1.~28 . 794 ... . 3380 10 , 537 800 597 . ., 2051 •• 8 1989 1496 987 1293 ., 1 . ~1 3 . 187 ... . 3310 9.20 ... 59' <5, 1413 ••• 1359 1180 71 • 1021 
• 2 1 . 520 . 79 4 ... . 3357 790, ... 597 <S5 ---- --- ---- ---- 585 8 •• .. 1 . ~15 . 791 .. 0 . 3329 6256 . ., 589 <5, ---- --- ---- ---- .88 12 • 

•• 1 . 215 .:l24 >91 . 2611 12 ,315 1017 471 452 2162 7'7 2102 20" 1042 17SO 
.0 1 . ;038 . 552 .. , . 2719 12 , 250 982 . 81 <5, ---- --- ---- ---- 1022 168 6 

•• 1 . ?2O . 532 ... . 2726 12 , 113 9 •• . 80 <51 2140 7SS 2014 19.0 1023 1675 
'7 ----- ----- ... ------ 12 , 100 9'7 ---- --- 21 36 7SS 2071 ---- 1020 ----
.8 1.214 . 524 .. , .2688 11 , 525 877 47. <5. 2007 7" 1943 1820 9.9 1577 
• 9 ----- ----- ... ------ 10 , 537 .97 ---- --- 1624 '9 . 1572 ---- 801 ----
70 1 . 214 . 532 ... . 2673 9220 587 415 <S4 1181 ... l U 8 1361 ••• 1199 
71 1 , 199 . 514 ... . 2673 7903 5 18 .14 . 5 . 899 590 875 " .0 5 .. )10 7 

7' 1.212 . 528 >9' • ?673 6256 ... 47. . 5 . ." --- • 55 ---- 470 98 • , 
".~ l:~f~ ' : ~~~ ~~1 v : ~;~~ I tf : ~;~ ;: ~ -i~~ -- ~~~ ~~5 ;~! 71. 

14 " 7 ' SO 1943 1686 
7; 1.208 . 519 .. , . 1930 11 , 638 700 ... 4 ~3 U72 141 14 32 1870 705 1627 
7' 1.220 . 533 • 8. . 1933 11 , 613 700 .. 0 <51 1478 141 14.39 1874 70 • 1625 
77 1.246 . 562 .7. • 1921 11,275 .55 " . ... 1392 128 1352 1780 •• 9 1544 
78 1 . 232 . 547 27' • 1930 11 26:!. .57 , .. 449 1392 72. 1353 1800 . 71 1557 
79 I oo .~ 

1 :~2~ • 0: i:~ ~;! O : :~~~ Ig :~ ~~~ ~~~ ! ~~ gi~ ~~~ l~~~ ~~:~ ~~;- g~~ 80 
81 1.536 . 198 19. . 1656 11.725 ... .95 <SS 1280 754 1243 1924 609 1612 
82 I.SS2 , 80. 19. . 1660 11. , 563 •• 5 '95 <S . ,.60 14' 1223 1877 601 1625 



NACA RM E5 lLIO 

XJ34-WE-32 TURBOJET ENOlltt - Continued 

1 . 138 square feet. 

Engine Corrected Corrected Compressor 
Inlet all' enSine lnlet englne .. ,. 

flow all' nOli speed number 

'11 • • 2 We 2 Vlf""2162 N{r~ N, 
(Ibjaec) (ib/llac) 

54.35 59.13 13,1:59 0.970 
540 , 58 59 . 11 13,139 .970 
52.65 57 . 02 12,12f, . 895 
f,6.34 SO.42 ll,07, .818 
35.12 38.28 9681 .715 

2
7

::: ~~:~: :~~; . 614 
'85 

48.70 58.63 12,626 :m .8 . 53 58 . 28 12,638 
f,8.f,5 58 . 29 12.663 . 935 
n . lS 58.62 12,676 .. ". 
45 . 83 55.0. 11,606 .857 
f,6 . 05 55.03 11 , 663 . 881 
40.01 f,7 . 65 10 , 674 .788 
39 . 88 47.62 10 , 663 .787 
29.92 35.840 930' .687 
30.32 36 . 35 9331 .689 
2f,.12 29.06 7919 .585 
24.36 29 . 06 eo22 .592 
18.57 22.23 6.531 .468 
18.71 22 . 21 6337 .468 , 

S8 : g~ ~~::~S ::f; 42.95 
39 . 96 53 .83 11,,-27 .844 
34 . 58 46 . 54 10,4017 .774 
28 . 15 37 . 81 9211 . 6eo 
22.70 30.35 1813 .561 
33 . 86 58.68 12,951 . 956 
33.91 56.90 13 , 001 . 960 
32 . 86 ~7 . 01 11,974 .884 
28 . 87 SO.03 10 , 958 . 809 
22.73 39.21 9Seo . 707 
18.18 31 . 58 820, .60. 
13.26 23 . , 6481 .479 
28.51 59 . 13 13 , '26 .991 
27.83 58.83 13,401 .989 
27 . 54 57 . 53 12,320 .911 
25 . 01 51.97 11,327 . 836 
19 . 03 40.10 9875 .729 
15 . 08 31 . 55 8'eo .626 
10.98 23 . 04 6100 . 496 
25 .13 59 . 403 13,.401 .989 
25 . 21 59 . 67 13,401 .989 
24 . 31 57 . 81 12,320 . 909 
24.38 sa.05 12,320 . 909 
21.S4 51.65 11 , 306 .835 
16.25 38.740 9875 .'29 

1~:5~ ~; . 403 SH8 .624 
220 6669 .. 2 

22.8' ~: :~ :~ : g~! ::~~ 22 . 99 
22.07 57.05 12 , 021 .887 
19.54 49.71 10,969 .810 
15.81 40 . 51 9626 . 711 
12 . 30 31.55 8243 . 608 

9 . 5f, 24 . 65 SUS . 478 
17.53 58 . 32 13,351 . 986 
17.92 59.12 13.336 .98' 
17 . 20 56 . 98 12 , 3'-3 .911 
15.42 50.99 11,285 .833 
11.95 39 . 63 9875 .729 

9 . 68 32 . 12 8 .. 0 .623 
7.58 25.4.5 6700 .495 

13.98 58.62 13,254 .978 
U.27 58 . 65 13, 120 .989 
140 . 26 58 . 59 12,997 .959 
----- ----- ------ -----
13.76 51 . 32 12 , 34.3 .911 
----- ----- --- --- .----
9.07 37 . 79 9856 .728 

~:{~ ~~:~i :::: .624 
'9' 

10.0f, 58 . 65 i~::~~ .9540 
10.19 57 . 86 .946 

9 . 76 56 . 74 12,488 .922 
9 . 61 56.70 12 , 438 .918 
9.52 55 . 03 12,076 .891 
9SO 55.31 12 108 .89' 
8.~! 
8.60 ~:i6 lt~~ : ;~ 
8.33 55.94 12,522 .92' 
8 . 33 55 . 89 12,361 .913 

Compnraeor Adiabatic ~:l-.lr Co.-bus tor 
t o t.al- compressor ratl0 tot.al-

preflsure effic1ency Wr pressure 
ratio " ~ 10ell 
PY'P2 COefficient 

(P3- P,)/Qb 

4..352 0 . 810 0.0114 3.213 
4 . 360 . 813 .0173 3.266 
f,.005 .8f,6 .OU8 3.156 
3.343 .835 .0126 3 . 213 
2.U4 .718 .On9 3.305 
1.9:;" .7'5 .0120 3.417 
1 . 511 ., .. . 0131 3.338 

!:i:~ ::~ : ~l;~ ~ : 2'6 
.c . 156 . 831 .0168 3 . 220 
40.163 .822 . 0169 3.235 
3.662 . 843 .0141 3.083 
3 . 707 .8oU .OH2 3.206 
3.026 .820 . 0119 3.077 
3 . 020 .816 .0119 3.038 
2 . 249 . '60 .0111 3.521 
2.221 . 745 .0109 3.281 
1 . 733 . 699 .0110 3.115 
1 . 748 .698 .0109 3.156 
1..539 .SS9 . 011.5 2.924 
1.345 .597 .0111 3.172 

3 . 991 :m :~~~; ~ : ~;~ 
3.465 .835 .0128 3.099 
2 . 738 .793 .0099 3.182 
1 . 989 .698 .0087 3.221 
1 . '26 .508 .D(n8 2 . 957 
40.212 . 815 . 0165 2 . 677 
4.254 .814 . 0166 3.369 
3.869 .839 .0140 3.149 
3.158 .820 . 0116 3.040 
2.240 .743 .0107 2.953 
1 . 690 . 661 .0107 2 . 976 
1.215 .432 . OU1 3.027 
4.676 .739 .0117 4.128 
' . 4029 . 788 .0176 3.630 
'.098 .835 .01SO 3.735 
3.'86 .827 . 0131 '.508 
2.534 .778 . 0127 3 . 353 
1.924 .703 . 0135 3.251 
1.411 .579 . 0149 2.795 
4 . 526 .182 .0185 3 . 507 
4 . 50f, .783 . 0183 3 . 379 
.c . 143 .83' . 0157 3 . 278 
4.164 .838 .0156 3.387 
3 . 5U . 830 . 0142 3.221 
2 . 583 . 768 .0U.4 2.896 
2.034 . 735 . 0189 40.862 
1.507 . 612 .0178 2.631 

! :;~ .808 :~~;~ ;:;~; .eo6 
----- ----- .0148 -----
3.150 .823 . 0126 2.938 
2.211 .735 . OU8 2 . 8440 
1 . 562 . 587 .0122 3.160 
1.040 .096 . 0122 2 . 6f,1 
4.S07 .789 . 0191 3 . 616 
4 . 481 .777 .01840 3.299 
4.147 .819 . 0162 3 . 286 
3.436 . 811 .0144 2 . 918 
2 . 371 .742 .0167 3 . 218 
----- ----- .0153 ---------- ----- .0164 -----
4 . 590 .,8< .0202 3.28' ----- ----- .0191 -----
~.458 . 191 .0186 3.'85 
- --- ----- ------ -----
4.324 .819 .0177 3.480 
----- . 187 ------ -----
2 . 4086 .730 .0180 2.801 
1.897 .~~ .g~~ 2.728 ,"" -.---
4.SC?3 8' :m: 3.228 
4 . 4055 .789 3 . 064 
4. 304 .815 .0191 3.U.O 
4 . 347 .812 .0192 3 . 049 
4 . 070 .8U .0199 3 . 208 
40 . 118 .809 .0206 3.128 

'.60' :g~g ~:~;~ 4.490 .7eo 
'.339 . 7940 .0212 3.4016 
40.211 .800 . 0208 3.391 

17 

COIIIbuator COCIIbuator OIIIbustor Corrected Cot'Mlcted rurb1na A.dlabat1c R= 
t;otal- total- .fficiency turbine turbine total- turbine 

pressure temperatW'e "" ,r:ead 
~ 

preallure effic1ency 
loas ratio ratIo N CY.!! ratio 't {P3- P,,)/P3 'l'VT3 0".., 1.4 P~P5 

(1b aec) 

0 . 0300 2.H6 0.943 6709 29 . 66 2.021 0.859 • . 0302 2 . 480 .94S 6731 29 . 60 2.026 .852 2 
.0308 2 . 352 .9Sf, 6471 29.f,8 1.991 .8SO , 
. 0333 2 . 219 .946 6228 29 . 42 1.927 .852 , 
.0333 2 . 181 .890 5691 28.56 1.152 .819 ~ . 0311 2.196 . 811 SO<> 27.14 1 . 566 .821 
. 0240 2.23.c .a99 .cl27 24.12 1.353 . 776 , 
: ~~; ~:~~~ :;:. ::;~ ~;:~~ T:w. :851 T .86' 
.o:no 2 . 559 . 9SO 6709 29 . 53 2 . 032 .862 10 
.0318 2.363 .94.7 6895 29.78 2.030 . 876 11 
.0328 2.209 .952 54078 29 . 17 2 . 001 .888 12 
.0335 2 . 220 . 9408 54078 29 . 58 2 . 002 . 870 13 
. 0343 2 . 061 .920 6295 29.21 1 . 9400 .839 " .0339 2 . 080 .93' 6268 29 . '1 1.935 . 861 15 
.0368 1.975 . 815 5813 27 . 76 1 . 176 .839 •• 
.0363 1 . 982 . 836 5821 28 . '4,7 1.757 .S407 11 
. 0336 1.905 .71S 5:m 27.40 1.576 .827 '8 
.0334 1.917 . 710 5265 27.30 1.579 .835 19 
.0286 1.816 .558 H21 25 • .52 1 . 555 . 882 20 
.0;5040 • 826 S1< 4427 25.24 1 . 361 . 813 2. 

:~~i; ~ : ~~2 .9~? :~~: g:'6 I ~ : ~~6 1rr 1r .9SO 
.0348 2.076 .9'7 6612 29.63 2 . 055 .S64 2< 
.OOW2 1.832 .862 6615 29 . 41 2 .033 . 856 25 
.0489 1.557 .582 6521 29 .05 1.961 .877 2. 
.0'99 1.299 . 324 6317 28.49 1 . 782 . 8SO 27 
·9261 2 . 378 . 939 6793 29 .5' 2.055 .655 28 
.0325 2.388 .9f,3 6789 29 . 57 2.058 .851 29 
.0326 2.238 . 936 6571 29 . 64 2 . 048 .852 30 
.03405 2.035 . 873 64056 29.38 2.015 .837 31 
. 0374 1 . 786 .635 6259 28.91 1.901 .862 >2 
.0398 1 . 618 .453 5841 28 . 15 1.718 .861 33 
.0318 1.'22 .261 5161 25.44 1 . '31 . 831 ,. 
.0374 2.527 .940 8713 29.12 2 . 038 .852 3S 
. 0329 2 . 515 .937 6731 29.57 2.033 .859 " .0361 2.362 •• 30 6522 29 . 45 2.020 .854 " . 0364 2.214 .875 6317 29.40 1.977 . 837 38 
.0358 2.051 .709 5952 28.57 1.837 .eo' '9 
.0347 1.957 .552 ."" 27.79 1.656 .840 2 ' 0 
.0271 1 . 903 .f,28 40523 25.80 1.402 .845 .. 
.0323 2 . 582 . 9fo& 6628 29 . 81 2.014 .851 <2 
.0306 2.565 .9'8 ."5 29 .86 2.015 .845 .. 
. 0313 2.417 .929 64402 29 . 60 2.000 .849 " .032f, 2 . 417 .932 64402 29 . 61 2.006 .853 '5 
.0318 2 . 297 .878 8187 29.26 1.951 .828 '. .0280 2.253 . 763 5663 28 . 48 1.786 . eo2 " .0306 2.256 .546 SO.8 23.04 1.593 .'90 

,. 
.0210 ... _- -.--- ---- ----- ----- ----- .. 
:~;~; ~ : :~; ::~ :;~ ~~:;g 2 . 069 .8" 1;'1 2 . 065 . 844. 

------ ----- .9U ---- ----- ----- ----- 52 
.0334 2.028 • 795 .'80 29 . 15 2 .0'8 . 826 .. 
.0'00 1.679 .491 6'8f, 29 . 41 2.013 .830 54 
.04.80 1 . 4008 . 259 6287 28.18 1 . SU .8f, 7 55 
.0510 1.081 .047 5907 27 . 88 1 . 550 .766 5, 
. 0313 2.540 2 . 895 6663 29 .08 2.050 . 849 57 
. 0299 2.550 . 923 6636 29 . 13 2 . 050 . 871 5. 
. 0308 2.455 . 893 6389 29.50 2.033 . 972 59 
. 0302 2 . 177 . 781 ... , 28.'30 2.015 .83f, 60 
. 0~2 1.891 .S09 6209 28 .9' 1 . 909 . 852 •• -... ---- ----- .,,, ---- ----- ----- ----- .2 

------ ----- . 218 ---- ----- ----- ----- ., 
.0218 2.625 . 898 6493 29 . 22 2 . 011 . 843 .. 

------ ----- .898 ---- ----- ----- ----- •• 
.0309 2.556 .965 6'81 2$1 . 50 2.028 .83$1 ., 
. 0304 ----- ----- ._-. ----- 2 . 030 --.-- .7 
.0319 2.480 .875 6339 29 . 40 2.005 .8SO .8 
. 0320 ----- ----- _.-- ----- 1.963 -.--- •• 
• 0280 2.130 .... 5810 28 . 13 1.UO .815 70 

:g~:~ 2.085 .!;~ 5227 27.51 1 .. 639 .823 71 _.--- ---- --- ----- -----
.02S3 2 . 587 . 857 6396 29 . 51 2.032 . 825 73 
.0265 2.577 .S46 .,10 29.20 2.023 . 845 " .0272 2.524 . 822 6311 28.93 2 . 020 . 832 75 
.026' 2.529 . 820 6318 28.13 2 . 041 . 828 7. 
.0287 2.4405 .788 6267 28.94 2.021 .833 17 
.0280 2 . '7i . 794 .230 29 . 03 2.017 8., 78 

:g~; ~:~; ::~7 1m ~:~~ ;-:g;~ .eo8 I~ .8" 
.0289 2.552 .799 6287 28.79 2 .0U . 826 8 ' 
. 0294 2.516 .785 6271 28.85 2 . 035 .8' 6 82 
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TABLE I - COMPONENT PERFORMANCE DATA 90R 

ee) Exhauat- nozzle area, 

Run Altltud~ R •• Pl i ght TUM.l Reynolda Engine PUel flow Comprenor Compresaor COIIIprelisor COIIIpresaor Turbine TUrb1ne 'I\irb1ne Exhaust 
(rt) pressure "',h statIc number speed wr inlet total 1nlet total outlet total cutlet total inlet total inlet toCal outlet total gas total 

ratiO number pre5eUre ;;,~e~ " (lb/hr) pr,,,sure temperature pressure temperature preaaure tempera two. preellure tempera Cure 

':/'0 "0 (lb~q Ct 
(rpal) (lb~q ft (~) (lb;>aq rt (~, '. (b~) (lb~;q ft (~) (Ib/sq (t 

aba) aba) aba) aba) aba) 

1 SOOO 1 .06} 0 . 278 1759 1 . 001 12,513 2615 1856 ... 7US 155 7221 1663 3335 lUI 
2 1.06£ . 292 1152 1 . 01')1 12,513 2625 1859 '6' 7~Ol 156 124:1 1668 ,53'103 hIS , 1 ,050 . 283 1161 1 . 009 11 , 525 2195 1862 .61 69'2 125 6102 1519 ,n. 1201 . 1,062 . 281 1156 1 . 008 10 , 537 11>0 ,.60 .61 5900 6'0 5673 1382 21S1 118.3 • 1.O~7 . 218 1160 1.000 '220 1331 18S7 410 4.4.14. 6" '>0< 129. 2:563 1139 
6 1.0S7 . 280 1755 1.000 190' 109S 1853 410 3·nO 599 3371 1235 2122 1113 
1 l.O!:6 .280 1163 .9970 6256 .65 1661 412 2703 555 2635 1185 1959 1111 

; 10,000 : : ~~ : ~~; ~ : ~~ : ~~~ '~t~i~ ~60 ~; : : 510 ~;~, 8~ ~~~~ ~~:~ ~;;~ f:~~ 
10 1.206 0 . 516 1452 0 . 8375 12,513 2245 1741 512 6681 .05 6453 1678 2951 1422 
11 1. 211 .522 14S4- . 84:59 11,525 1827 11SO 511 6022 11' 5BOO 1510 2691 1282 
12 1,209 .520 1453 . a·U9 11,525 1822 1747 .,0 60 .. 112 580. 1519 2693 1289 
13 1 . 208 . 520 1454 . 8518 10,531 1396 1741 SO. 4994 126 4192 134' 2332 114.9 
14 1.207 . 520 1454 .8475 10,5:57 1381 1148 510 4975 129 4774 1358 2324 1159 ,. 1.206 . 52' 14.52 .8482 .220 1098 174.9 510 3791 680 364} 1233 1975 1078 
16 1.207 . 522 1452 . 8439 '220 1090 114.8 512 3138 680 3595 1231 1960 1075 
11 1.206 . 5?1 1452 . 8496 1903 '" 1147 SO, 29.6 633 2867 113( 1771 1019 ,. 1.208 . 523 US .. , 8453 190' 915 1152 511 2966 635 2859 1131 1712 1013 
19 1 . 205 .521 1455 .84.32 6256 120 1751 513 2>0. 5.7 223!:. 1027 1633 '60 
20 1 . 208 .52f. 14SO .8f.39 6256 11. IH9 511 2283 5., 2215 1015 1628 '43 

~~ 
2> , QUO 

~:~~~ ~ :~~~ ~;i u: ~~:~ ~~:;~~ ~;~~ ~~;; ~3 s;;~ ;~~ ~;S9 ~~; ~~; ~~~ 
23 2 .033 1.052 18. . 73f.2 12 , ~1 3 1861 1571 5 .. 5871 .,. 5661 1629 252f. 1312 
24 2 .035 1.053 ,., . 1564 11,525 H12 ISH 523 5126 179 f.922 U21 2202 1195 
25 2.0f.6 1.059 ,., . 1194 10 , 531 1060 1585 522 f.011 133 3893 1188 1116 , .. 
26 2.038 LOn '.5 . 1391 '220 15> 1589 526 2948 681 2191 ,>0 "38 180 
21 2 . 032 1.055 '.2 . 1386 190' 510 1519 ... 214.6 62. 2021 13' 1094 6'6 
2. },515 . 786 , .. . 609. 12,513 I~S1 1118 ••• 4.GIG 11 • 4.f.59 t6>O 2001 1380 
2' L !.21 . 190 7., . 6109 12 , 513 1512 1118 •• 2 4623 110 H57 1634 2001 UBO 
>0 1.525 . 19f. ,., . 6121 11,525 1>00 1183 •• 5 4225 141 406' 1460 1840 1235 
31 1 . 519 . 191 ,., . 6124 10,531 1040 1179 .8. 3496 101 3355 1;256 1538 1060 
>2 1 . 513 . 189 ,., .6124 '220 81. 1177 '.2 2569 6.6 2452 1060 1212 900 
33 1 . 512 .787 '.2 .6H3 190' 66. 1171 '82 1881 5'5 1806 .90 1033 '.2 
34 1.528 • BOO , .. . 6219 6256 520 1197 .. , ---- --- -- - - - --- ,,. 666 
>S 1 . 221 . 535 11 • . 5311 12 , 513 1370 945 .5 • 3856 14. 3722 1660 1691 1401 
'6 1.219 . 533 181 . 5305 12 , 513 1313 941 455 38SO 141 3718 ,.SO 1685 1399 
31 1 . 224 . 539 182 . 5345 11,525 1180 ,5> 456 3589 112 3466 1487 1!.84 1261 ,. 1 . 216 . 531 , .. . 5362 10 , 537 1001 '54 455 >0,. 616 2987 1324 1399 1129 
39 1.217 . 53-40 180 . 5305 '220 .01 941 451 - - - - 626 - -- - U64 1125 100' 
' 0 1 . 216 . 53-40 '.2 . 5316 190' 6.2 94' 451 --- - 58' --- - 1069 991 'SO 
41 1 . 209 . 528 , .. . 5299 6256 5u 948 451 1282 539 1242 '.6 . ., 90. 
.2 1,064 . 292 '.2 .4658 12,513 1280 .>0 .55 3432 146 3316 1710 1528 145.f. 
43 1 . 064 . 291 , .. . 4655 12 , 513 1287 .33 .51 3449 14. 33>0 1709 lSO' H53 

" 1.06f. . 292 '.2 . 4682 11 , 525 1107 .>0 45. 3196 11' >O9l 1546 1446 1314. 
45 1 . 060 . 286 ,., . 4708 10,537 '60 .,. .5 • 2796 68' 2698 1411 1317 1206 
.6 1.058 . 286 '.2 .4.636 '220 116 .21 .56 2051 634 1911 1>01 1015 IH2 
41 1 . 0~4 . 278 ,., . 4621 190' 61. .26 456 1600 5'2 15SO 1242 '6' U22 .. 1 , 053 . 216 118 . ... 510 6256 554 .20 .5. 1214. 5 •• 1188 1223 .13 114.0 

I~ '0,000 t~~~ ~ :~:t ~:; u : :~~ ~t;~; 1~~ ;;~ :~~ ~i~6 7;~ m~ ~~!i ~~:t i~~ 
51 2,008 1 .0H '" . 4112 11,525 940 , .. ,., 2839 142 2138 U13 1229 12 ... 6 
52 2,Or.l 1.051 '" .4102 10,531 166 792 .. , 2>01 101 2211 1245 100. 10f.2 
53 2 .036 1.051 '" . 4-Ho9 '220 5'2 796 •• 2 16'" 6. 6 1553 915 133 81. 
5. 2 . 023 }'0f. 1 ,., . 4052 190' 415 116 ,., 1192 5" 1134 166 515 661 ., 2.015 1.011 391 . U68 6256 336 .05 •• 5 , .. 5>' 143 - - -- •• 5 ----
56 1.531 . 197 '91 . 3398 12,513 942 60' '5> 2483 146 2399 1660 1076 1401 
51 1 . 534 . 798 '91 .3f.59 12 , 513 '5' 60. ". 2S01 140 24.13 1655 10H H02 
5. 1 . 524 .792 401 .3f.66 11,525 8SO 606 ." 2319 10. 22f.3 U78 1001 1248 
5' 1 . 526 . 793 . 01 . 3426 10,537 1SO 601 '5> 1939 614 1872 1280 •• 6 1083 
60 1.523 . 796 396 . 3369 '220 611 601 456 1357 619 1299 1036 639 ••• 61 ].515 . 190 39. . 3369 190' 522 600 456 1028 516 ,.2 '13 5" BOl 
62 I . S08 . 787 39. . 3358 6256 ' 2' 599 '56 121 521 6'2 132 41. 611 
6' 1.222 . 535 396 .2138 12,513 .29 .. , .SO 2011 5>, 1951 1120 .19 1460 
6. 1.2U . 528 . 01 . 2150 12 , 513 .>0 •• 5 .52 2035 14' 1975 1723 .99 U64 
65 1.207 . 520 401 . 213-40 11 , 525 14' ' .2 452 1867 111 1799 15SO .2. 1319 
66 1 . 204 . 516 . 02 .2134 10,531 ••• '.2 452 lSO. 6., ISH 1376 120 1176 
61 1.202 .511 .01 .2717 '220 5.5 41' .52 1117 62. 1118 1215 590 1057 
6. 1.199 . 512 '91 .2694 190' 525 415 452 .90 5.2 .5' 1111 S01 997 
6' 1 201 . 519 ' 94 • 2680 62S6 446 '13 .5> 65 • 53' 6'6 1012 '5' '61 

;~ ' ,~ l:m :s~ ~~~ :1968 I ~2:5i~ 612 3;5 .so ~:;~ ~~: i:~ ~;~~ ~:6 t~t~ 
12 1.223 .536 2.' .1987 11,525 622 34' .SO 13BO 11. 1336 1590 602 1354 
13 1 . 220 . 533 2.2 . 1939 10 , 531 510 34. .52 llSI 6 •• 1113 lUI 520 1206 
14 1.206 .5240 282 • 1928 '220 " . 340 452 .26 62' 196 12SO .14 1095 

;~ ~:~i . ~~~ 280 . 1905 190' . ., 331 '5> 631 5.' 611 1159 ". 10f.0 
2BO . 1901 6256 • 01 33 • .55 .61 --- .56 --- - '20 946 

17 55 , 000 !:~~~ u. 8 '" u:t~:~ I ~f:;;~ ~~ ~~ i~: ;~6 ~f66 i:~ ~1~ 1547 ,. .802 192 .52 Hl5 
19 1.521 .B02 192 . 164.4 ll,563 5SO 200 452 1140 121 n02 lSO' SOt 1.369 
.0 ).531 . 172 192 .1656 10,813 511 2'2 452 100. 6'6 '13 1439 ... 1228 
81 1. 487 . 798 19' .1624 10 , 313 '.5 2.6 451 .13 614 ... 6 1336 '9l 1146 

•• 1.531 . 791 194 .1691 9188 4>2 206 .SO 66' 625 6SO 1133 32. 915 ., 1 . 191 . S06 199 .1331 12,513 53' 231 ' 54 1040 11' 100' 1899 .6. 16>0 

•• 1.221 . 536 190 . 1307 12 , 438 5>0 231 452 1025 151 '" 1900 '5> 16SO 
.5 1.201 . 519 194 .1323 12,225 521 233 451 100. 151 '80 1845 "5 158' 
86 1.215 . 528 19l . 1301 12 , 063 S01 231 452 91' 151 '51 1806 '33 1552 
81 1 . 206 .519 194 . 1317 11,563 '" 233 . ., ". 135 911 1709 '20 14063 

•• 1.228 . 543 ,., . 1323 11,250 • • 2 231 ... 916 119 .90 1640 .06 1408 ., 1.>00 . 619 190 .1402 10,938 416 2. 6 '" .5. 114 ." 1635 , .. 14005 
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XJ340-'fiE-32 'lVRBOJET ENGINE - Continued 

1.33" square feet . 

Engine Corrected. Corrected Compressor COIIIpressor Adiabatic Puel - air Combustor Combustor Combl.lstor CObIbustor Corrected Corrected 'l\lrblne Adiabatic Run 
Lnlet air engine inlet englne .. ," total- compressor ratiO total- total- total .fUclenc)' tW'bLne turbine total- turbIne 

flow air flolol speed number pressure effleienc)' W, p~s.ure p~saure temperature 

"" Aeed gas flow pressure efflc l enc 

w. 2 Wtl~~'2 N{~ 
., ratIo n, =+,-:-; loss 10l1li ratio ratIo 

~ 
ratio nt 

(lb/sec) P,iP2 coefficient (P3- P40)/P3 T.tr3 \~!l 6 "y 1., P.iP5 
(P3-P40)/Qb flb lee) 

54 . 87 69.42 13,176 0.973 4.026 0.798 0 . 0132 3 . 140 0.0337 2.203 0.984 7171 29.90 2 . 165 0.656 1 
5 ... 88 59.38 13,16' .972 ".035 . 810 .0133 3.158 .0336 2 . 206 .9640 7158 29.8' 2.168 .6'5 2 
5;5 . 6;5 57 . 81 12,147 . 897 ;5.728 . 827 . 01 14 ;5 . 019 .0;54 6 2 . 095 . 96;5 6889 29 . 96 2 .1;56 . 841 , 
'1. 51 51 .38 11 , 106 .8"" 3.172 . 819 .0101 3.218 .0385 2 . 003 .937 6582 29 . 80 2 .0'0 . a 409 • 
36 . 13 39 . 16 0690 .715 2. "09 .772 . 0102 3 . .. 00 .0380 2.016 .866 5933 28 . 88 1 . 821 . 839 5 
28 . "9 30.97 6306 . 613 1 . 883 . 723 . 0107 3.059 .0324 2.062 . 793 520' 28 . 27 1 . 591 .852 • 
21.99 23 . 8' 6563 .484 1 .,52 .640 . 0109 2 . 595 .0252 2.1'5 . 113 ,,,,,I 27 .39 1.345 . 82' 7 

:: :~ ;::;6 g:~~~ : ~;~ ;::~6 : :~f :oig ~:O95 :O~~5 2:072 :-::~ - 7g~ ~:!f -~-: ~:~ : :~~ • 0 
' 8 . 55 58.60 12, 601 0 . 930 3.a401 0 . 820 0.0126 3.117 o .03SO 2 . 08' 0.967 7142 29.73 2 . 187 0.852 )0 

' 5 .86 55 . 0 3 11 , 611 . 858 3 . 'H . 821 . 0111 3.090 . 0369 1.953 .929 .905 29 . 50 2.155 .8H 11 

'6 . 10 55 . 32 11 , 629 . 858 3 . 4049 .827 . 01l0 3 .0'9 . 0367 1 . 968 . 9401 6889 29 . 73 2 .155 . 845 12 
40 .03 4 7 . 96 10 , 653 . 786 2 . 859 . 817 .0097 3 . 276 . 0405 1.850 .875 6669 29.24 2 . 055 .837 13 
39 . 98 47.98 10,632 . 785 2 . 846 .812 .0096 3 .2'6 . 0404 1 . 863 •• 90 6~35 29 .49 2 . 05' . 852 1 • 
31 . 53 37 . 80 .303 .687 2 . 168 • 71;5 .0097 3.177 . 0396 1.813 . 766 6078 28 . 96 1 . 8404 . 840 15 
31 . 404 37 . 92 9285 . 685 2 .138 .74.0 .0096 2.999 .0383 1.810 .775 6082 29 . 22 1 . 870 . 851 , . 
24.77 29 . 70 7982 . 589 1.709 . • eo .0103 3.4043 . 0399 1 . 791 .6U SU7 27.65 1 . 613 .8'0 11 
2, . 78 29.71 7966 .588 1.693 . 670 . 0103 3.064 • 0361 1 . 781 .638 5424 27 . 71 1.614 . 863 1 • 
18 . 48 22 . 19 629' .'65 1 . 318 . 570 . 0108 3.167 : ~~! i ' i~ . ~~l !~~! ~~ . 1' 1.369 .799 ~ 19 . 19 23 .05 630' . ' 65 1 . 305 532 010' 2 687 • 0 • 11 3.' .8 • 

40 3 : ~ ~; : 59 12: 71 3 o:m 3C~!f O::M u :~gf 3 . 069 .~?75 1. 83 : ~~ ~~;~ ~! . • ~238 o : :~~ ~ 3.80 3 . 278 .0365 2 . 023 29 . 60 2.2' 6 
43.24 58.37 12, 4040 2 . 918 3.727 .818 . 0120 3.137 . 0368 1.991 . 952 7237 29.68 2 . 2'9 . 852 23 
40 . 32 44.39 11 ,'81 . 8'8 3.257 .821 . 0097 3.105 .0398 1.824 .918 7105 29.5' 2.235 . 8401 24 

35.03 '6.91 10,506 . 776 2 . 568 .766 .0084 3.028 • 0'37 1 . 621 . 712 7062 29.46 2 . 192 . 902 2 • 
28 . 21 37 .80 9158 . 676 1 . 855 . 656 . 0074 3 . 097 • 0512 1 . 366 .40400 6938 29.01 2 . 090 . 873 2 • 
2~ . 55 30 .37 7865 . 581 1 . 359 .'62 . 0070 3 . 004 . 0555 1.177 . 203 6652 28. 41 1.85' . 876 27 
33 . 77 58 . 56 12,951 .956 3 . 919 . 798 .0)'28 3 .082 .03'0 2 .106 . 942 7237 29 .48 2 . 228 .835 28 

3' .01 59 . 08 1~,988 .959 3 .92' . eo) . 0128 3 . 254 .0359 2.122 .9'6 7233 29. 740 2 . 221 . 850 20 
32 . 80 56.71 11,917 .8eo 3 . 571 . 832 . 0110 3 . 218 . 0381 1 . 970 .90' 70140 29 . 56 2.208 . 833 30 
29.08 50.40 20 , 906 . ee5 2 . 965 .813 .0099 .5 . 158 . 0403 1.792 . 761 6887 29 . 27 2 . 181 . 8.55 31 
~.87 39 . 63 9570 .706 2 .183 . 735 .0099 3 . 356 . 0456 1.641 . 548 6525 28 . 83 2 .023 . 868 32 
18 . 21 31 . 56 8",,3 . 606 1.603 .616 .0101 2.904 . 0429 1 . '96 .385 6070 28 .48 1 . 7408 .8'8 33 
13.99 23 . 87 6 ' 87 .• 79 ----- ----- .0103 ----- ------ ----- . 235 ---- ----- ----- ----- .. 
28.09 58.82 13 , 376 .987 4.080 .775 . 0135 3.326 .03408 2 . 231 . 953 7179 29 . 69 2 . 201 . 8 , 5 35 
28 . 38 59 . 37 13,364 . 987 4.065 . 785 . 01 34 3.220 .03'3 2 . 227 . 9'9 7196 29 . 92 2 . 206 . 839 36 

27 .91 58 .08 12,297 . 901 3 . 766 .821 . 0117 2 . 991 . 03'3 2 . 088 . 9140 6955 29 . 83 2 . 188 . 830 37 
25 . 51 52 . 98 11,254 . 831 3 . 247 .825 • 0109 2 .947 . 0358 1 . 959 .816 6716 29 . 70 2 . 135 . 815 .. 
19.52 ,0.91 9829 . 726 ----- ----- .0115 ----- ------ 1 . 859 . 621 6247 -- --- ----- ----- 39 

15 . 3' 32.09 • • 25 .622 ----- ----- .0123 ----- ---- -- 1.830 . 526 5577 ----- ----- ----- .0 
11.39 23.85 6669 .492 1.352 .502 .0133 2 .762 .0312 1 . 829 . ' 39 '587 27 . 39 1 . 384 .981 41 

24. 88 59 .39 13,36' . 987 '.135 .783 . 0143 3 . 267 . 0338 2 . 292 . 945 7077 30.02 2 . 170 .849 ' 2 
22 . 72 5'.140 13,339 . 985 '.140 .787 . 0157 3 . 985 .0345 2 . 285 . 866 7081 27.33 2 . 206 . 835 .. 
24 . 35 58 .05 12 , 320 .910 3.851 .825 • 0126 2.997 .0329 2.168 .916 6836 29 . 80 2.138 .849 .. 
2' . 72 58 . 59 11,264 . 832 3.3'9 .819 . 0108 2 . 495 .0351 2 . 066 . 922 6516 32.96 2 . 0 ' 9 . 853 •• 
17 . 09 401 . 00 9838 . 726 2 .480 .760 • 0126 3 . 340 .0351 2 . 052 . 720 5929 29 .82 1 . 8' 1 . 826 •• 
1; : 39 ~~ : 15 8433 . 623 1.937 . 698 . OUI ~:8406 . g;~~ ~ : ~~~ .627 m~ ~i : i: 1.~? .~~~ :~ .5 6656 .01 1 .480 .60' 0156 257 5. 
22.87 58 . 89 3 , 001 o:::g ~:m .7.0 : Ol~~ ~:~~~ o : g~~: 2 . 123 0 . 924 4216 29.76 2 . 235 0 . 840 •• 
22 . 97 59.15 13,001 .794 2.126 • 928 7216 29 . 87 2 . 236 .... 50 
22 . 17 57 #31 11,9" . 884 3.603 . 816 . 0118 2 . 955 .0356 1 . 985 .862 6989 29 . 83 2 . 228 . 824 51 
19 .40 SO . Ol 10,927 . 807 2 .913 .793 .0110 2.966 .0390 1. 776 .665 6919 29. ' 5 2.208 . 859 52 
15 . 66 40 . 12 9570 . 707 2 . 0 ' 8 .669 .0105 2 . 978 .0472 1.509 .415 6794 29 . 85 2 .11 9 .876 53 
12.89 33.76 8211 . 60' 1.532 .558 .0102 2 . 634 .0 ' 87 1.292 .227 65' 2 29 . 65 1.972 . 193 5. 

9 . 40 23.89 6'69 .478 . 9738 .067 . 0099 2 . 553 . 0523 ----- ----- ---- ----- 1 . 532 ----- 55 
17.88 58.61 13 , 4001 .989 ' . 118 . 771 . OU6 3.301 .0338 2 . 225 . 881 1179 29 .35 2 . 230 .852 5. 
16 . 01 58 .62 13, ' 6' . 99' 4.Ul .769 .01407 3.S02 .0352 2.236 .882 7191 29 .37 2 . 247 . 828 57 

17 . 72 57 . 55 12,389 .915 3.827 .811 . 0133 2 .990 .0328 2 . 088 .eo2 6981 29 . 22 2 . 227 .835 58 
15.66 51 . 00 11 , 285 . 833 3.194 . eo7 . 0133 2.963 .03' 6 1 . 899 . 62' 6829 28.66 2.213 . 815 50 

12.15 40 . 10 9835 . 126 2 . 258 .734 . 0 14.0 3 . 2'6 . 0428 1.67, .,02 .605 28 .70 2 . 033 .817 60 

9 . 37 30 . 98 8433 . 823 1 . 713 .632 .0155 3.528 . 040408 1.585 .288 60)4 27 .46 1 . 805 . 822 61 

7.21 23 . 87 6675 . '93 1 . 20' .382 .0165 2.917 . 04002 1.'05 .169 5297 26.78 1.460 .835 .2 

140 .,5 59 . 19 13,'39 . 992 4 . 193 .768 . 0159 4.135 . 0298 3. 227 .867 7065 29 . 68 2 . 226 . 834 63 

140.59 59 . 401 13,'01 .989 4. 196 .772 • 0158 2 . 906 . 0295 2 . 300 . 873 7058 29 . 72 2 . 197 .84 2 .. 
13.98 57 . 28 12,343 . 911 3 . 873 .eo7 . 0149 3 . 41 9 . 036' 2 . 162 .78' 6828 29 . 52 2 .172 .832 .5 

12 . 85 52 . 65 11,285 .833 3 . 366 .812 . 01408 3 .443 . 0398 2 .021 .6'8 6602 29.69 2. 14040 . eoo •• 
0.40 38.76 9875 .729 2 . '57 . 753 .0173 4 . 739 . 0501 1.935 .462 6126 28.16 1.896 .637 67 

~ .!~ ~ .~ 8 ' 6' .625 1.8740 . 684 • 0196 ~:230 . 03' 8 1.909 : ~~8 ;~~1 ~~ . 81 l :~i .~;~ •• 
6700 ' 05 1 . 391 567 02 3 . 637 03 • 1 899 75 . 40 55 .0 

10.28 ~~.89 \~;~~ o : :~~ : :~~- O. 70 u :~~ei 3.2'2 : ~~~ 2 . 34 2 O :~~ 6963 29 . 26 2.234 0 . 818 
I i~ 

10 .32 58 . 9' .766 3.398 2 .362 6952 29.64 2 . 214 .833 

10.10 57 .02 12 , 378 . 9140 3 . 95' .80' .0319 3.170 .0319 2 . 2H .717 6752 29.19 2 . 220 .812 72 

8 . 89 51.33 ll,285 . 833 3 . 365 .808 . 0178 3.040 .0330 2 . 063 .568 6529 28 .97 2 . 1400 .8140 73 
6 .74 39 . 15 9875 . 729 2 .'29 .738 . 0205 3 . 249 .0 363 1 . 987 •• 20 .050 28 . 90 1 . 923 . 788 74 

5 .17 30.33 8'6' . • 25 1 . 890 . 675 . 0243 3.053 . 03140 1.9740 . 325 5380 27.61 1.695 . 791 75 

3 . 65 21.39 6681 . 4093 1.382 ----- • 0310 ~---- 02 • ----- .2140 ---- ----- 1 425 ----- 7 • 

: : :~ ~~ : ~~ i~ : fa~ ':;:40 4:~69 (J:7!3 u : ~:~~ ~ : ~~~ 0 : ~~1~ t~: O. ~! ~:~~ ~; : 2; 2 . 234 0 . 82S 7 
. 708 2 . 247 .80' 78 

•• 30 56 . 52 12,38' . 9140 3.931 .788 . 018' 3 . 251 . 0 333 2 . 205 . 677 .750 29 . 2 ' 2 . 200 . 810 70 

7.68 51.94 11,581 . 855 3 . 438 .784 . 0187 2.868 . 0309 2 . 068 . 561 66'2 28 .95 2 . 172 .811 eo 

6.96 ' 8.00 11 , 066 .817 3 . 052 .760 . 0194 2 .700 . 0309 1 . 982 .480 6560 29 . 02 2 .163 . 783 8) 

5 .61 37.35 9868 . 729 2.260 .675 . 0214 2 .433 . 0284 1 . 813 . 327 6315 27 . 98 2.006 . 82' 82 

7 . ll 59 . 37 13,376 .987 4 . 388 . 7SO .0211 3.123 . 0298 2 .457 . 776 6749 30 . 05 2 . 1740 . 82' 83 

6.92 59 . 15 13 , 321 • 983 ' . '37 . eo • . 0213 3 .4040 7 . 0312 2.530 .783 6709 29 .14 2 . 1.92 . 796 •• 
6 . 96 58 . 92 IS , 1l7 . 968 4.326 . 787 .0210 2.911 . 0278 2 .437 .749 6699 29.79 2 . 202 . eo7 85 

6 . 63 56 . 67 12,919 . 95' 4 . 238 . 773 • 0212 3.123 .0286 2.405 .717 6661 28 .96 2 . 197 . 801 •• 
6 . 65 56 .42 12 ,38 ' .9140 '.026 .786 .0206 2 . 952 .0288 2 .325 . 678 &S51 29.44 2 . 170 .823 67 

6.54 55 . 66 12,105 . 89' 3 . 965 . 798 • 0205 2.939 .028' 2 . 281 .6401 6499 28 . 96 2 . 192 .795 8 • 

6.'2 51 .37 11,758 . 868 3.472 .724 .0206 2 . S02 . 0269 2 . 290 . 637 .330 30. 41 2. 140 2 .812 .0 



20 

Run Altitude Ram Fl1ght '1\,,_"('1 Reynold a Engine Fuel fl o Compressor 
1ft) pre.sure Mach statie nwnber speed W, 1nlet. total 

rat.io number prealure ~¢~~ • (lb,lhr) pr •• aure 
Pzlpo "0 Po (rPlll) P2 

(lb/&q rt (lb/aq ft 
aba) aba) 

1 5000 1 .060 0.278 1756 0 . 9960 12,513 117, 1853 
2 1 .069 . 30' 1756 1.009 12 S13 1761 1812 , 1 . 061 . 280 1755 .9823 12 , 513 1170 1853 . 1.058 . 278 1756 1 . 007 11 , 525 1592 1853 
5 1 . 059 . 280 1753 1.000 10 , 537 1395 1852 
6 1 . 055 . 273 1757 .99&0 922:1 1202 1050 
1 1 . 054 . 273 1759 1.012 7903 1064 1853 

1 054 . 276 1757 1.005 6256 910 1651 
9 10 , 000 

1 : ~: : S~~ t:S: v ::~: I ~t~~3 ~S~ 1;;~ 10 
11 1.211 . 53 1 1<SO . 8584 1l , 525 1341 1756 
12 1 . 209 . 528 l U 7 . 8532 10 , 537 1174 11SO 
13 1 . 205 . 524 14 52 . 8554 .22:1 1<Xl2 """ 1< 1 . 210 . 529 1<SO . 84&0 7903 0'6 1755 
IS 1 . 205 . 524 1456 . 8489 6256 121 1755 

;; <"~ l:SOt . 787 ;;; . 6098 12 : S1~ ~154 :m 
10 I . S07 . 789 10' . 6127 11 , 525 1038 1180 
19 1.508 . 190 101 .6090 10 , 531 .19 1118 
20 I . S08 . 190 102 . 6128 9220 105 1179 
21 1 .4 99 . 78 3 10. . 6064 190' 625 1175 
22 1 . 515 . 794 106 . 6162 6256 529 1191 .. 1 . 220 . 534 106 . 5336 12 , 513 1039 ,.. 
2< 1.210 . 524 100 . 5291 12 , 513 1036 .. 0 
25 1.216 . 529 106 . 5394 11 , 525 900 .51 
26 1 . 2 15 . 529 101 . 5336 10.537 090 .. 5 
21 1.211 . 525 101 . 5316 9220 16. ... 
20 1 . 2 14 . 532 102 . 5330 1930 Ge' .. 8 
29 1.204 . 522- 103 . 5302 6256 5&1 9" 
30 1 . 069 . 30' 105 .• 773 12,51 3 90' 0" 
31 1 .063 . 290 102 . 4675 12 , 513 9" 029 
32 1 . 066 . 302 106 .4.74 8 11 , 525 932 0" 

" 1.065 . 30' 10' . 4748 10 , 537 010 036 .. 1 . 058 . 286 181 . 4.735 9220 112 026 
35 1 . 052 .270 185 . 4726 1930 691 026 
36 1 . 052 . 273 186 .4.721 6256 613 8" 

~~ ' u,""" ~ : ~;~ , :~~ ~~~ U : :6~; 12 : ~~~ :~; ~~; 
39 2 . 056 1.064 390 . 4 195 11 , 525 .>3 796 
. 0 2 .026 1 . 051 ' 90 . ..a92 10,537 615 10' 
<1 2.036 1 . 058 391 . 4 10S· 9220 SO, 192 .. 2 . 049 1 .063 , .. .41 82 9220 SO, 193 
43 1.530 . 798 , .. .3381 12 , 51 3 110 599 
« 1 . 525 . 794 396 .3422 12 , 51 3 115 600 .. I . S36 . 806 39' .3414 11 , 525 13' 60' •• 1 . 530 . 000 , .. . 3403 10 , 537 6SO 600 

" 1 . 528 .000 392 . 3383 9220 556 591 .. 1 . 527 . 000 395 . 3.:sa 7903 SO, 602 .. 1 . 2 4.0 . 558 '" --- --- 12 , 51'3 .86 . 8' 
SO 1.208 . 521 ' 8' . 26. 5 12 , 51 3 661 . 60 
51 1 . 212 . 528 361 . 2662 Il , 525 ... . 6O 
52 1.206 ~521 36. . 2643 10 , 537 602 . 60 
53 1 . 206 . 524 ' 8' . 2657 9220 536 . 69 
54 1. 208 . 531 369 -".---- 1903 510 <11 
55 1 . 199 . 522 392 -- ---- 6256 " 0 <12 

~~ • , 000 1 : ~~ O : ~~~ ~g O:::i: I :~ :~~ ~i~ ;: ~ 
58 1. 235 . 558 211 . 1955 12 , 500 56' 3<' 
S' 1 . 218 . 539 '" . 1983 12 , 000 55< ... 
60 1 . 229 . 547 215 . 1920 11 , 525 5<0 331 
61 1.213 . 528 282 . 1914 11 ,3U SSO '" 62 1.209 . 524 202 . 1929 10,688 513 .. 0 
63 1 . 21 3 . 536 286 . 2006 .. 38 '" ,,0 
6 . 1. 2 18 . 539 200 . 1969 8500 . SO ~<1 
65 1.221 . 5n 200 . 1956 6875 . 31 43 

:; OO , UUU 
1 : ~~8 u : 7;6 ~~ I tt~l~ ~ ~~ . 11 33 

.0 1 . 523 . 793 19 • . 1692 11 , 625 ' 91 301 
69 1 . 538 . 806 191 . 1696 11 ,088 '" 30. 
10 1 . 533 . 806 1 91 . 1693 10 , 537 . 31 302 
11 1 . 528 . 000 '91 . 1702 .9 313 396 300 
12 1.219 . 539 19 • . 1334 12 , 5 13 <11 239 
13 1 . 201 . 519 191 .1337 12 , 0 19 <5l ' 33 

" 1 . 206 . 53 1 202 .1351 11, 525 .. 2 . <1 
15 1 . 206 . 524 20' .13(,0 11,000 ... 2' 0 
16 1 . 219 . 545 20, .1381 10 , 537 ' 91 2. 6 
11 1 . 2 37 . 565 201 . 1394 . 220 " 0 2<6 

Compres."r ComprelJ$Or cemprea,or 
Inlt!l. toul out.h:t. total outlet. Lotal 
teIDperat.ure pressure tamperat.ure 

T2 P, T, 
I"R) (lb/aq ft I"R) 

aba) 

410 6S92 '" 410 6141 131 ." 6692 1<3 .. , 6281 101 
.69 5430 610 
"0 4.193 6" 
.65 3362 589 
' 6' 2769 555 

~; ~~2 ;:~ 
S06 5517 ". SOO 4614 115 
S01 3542 66' 
512 2804 620 
510 2237 581 

::: !l~ ~;~ 
. 0 • 3786 ", 
'05 3168 .. 0 
'0' 2363 636 
'05 1775 593 
.0 • 1351 5 .. 
<56 3469 ", 
<5. 34019 121 
<52 3234 691 ... 2807 663 
455 2133 611 
<55 16.2 513 
.. 5 126'J 531 
4SO 3096 121 ... 3066 12< 
.. 2 2894 696 
.. 1 2569 665 
.. 0 1.50 611 ... 1540 515 
. SO 1212 532 

• ~~~~ • .19 152 
" 0 260, 121 
. 01 2118 6.0 
40 ' 1506 636 
. 11 1517 632 
<53 -- - - ---
. SO 2212 122 
453 2036 6.5 
<52 -- - - ---
' 53 ---- ---... -- -- ------ ---- ---
<52 1734 131 
<51 1617 696 
<5. HIS 661 
.53 1063 621 
--- 020 ~;: --- 620 

:~ :~~ ~~~ 
• SO 1289 1 3< ... 1270 710 
451 Il66 105 
.. 5 Il80 691 
' 53 1060 6" .. , 926 .. 5 
« 6 ~i~ 5.5 
' SO 5 
--- ~~~~ 131 
.. 0 111 
. 55 1049 111 
. 56 ." 6.8 
. 56 0 .. 6" 
<52 6. 8 620 
. 58 .22 152 
.. 0 066 122 
<56 029 115 
. 58 000 10 ' 
' 55 132 681 
.53 535 636 

NACA RM E5lLlO 

TABLE I - COMPONENT PERFORMANCE DATA POR 

(d) E:r;hauat. - nozzlt ar@a 

TurbIne l'urblne turbIne Exhault 
Inl~t. tc.tal 1nlet total outlet total gas tot.al 
pre.aure tempera Lure pNI'III'Ur~ tempers tUN! 

p. T. P5 T, 
(lb/5~ rt. (O~) (lb/sq ft- CeR) 

abll) abs) 

6431 1340 .i.'!.37 1093 
6.n6 1325 r.:"3i" 1062 
6UO 134~ is<?9 llOO 
6012 1236 24.27 1009 
5224 US, '''0 9~.5 

4.02' 1111 2019 9!i4 
3246 1090 1969 .n 
2686 1085 1892 100, 

~~~~ 1;~~ ~~~~ ~~;~ 
~76 1222 2016 992 
4271 ll30 1902 931 
3340 1069 1739 91. 
2693 1024 1630 912 
2160 9 .. 1!.63 005 

;~~ :~ :!~ ~~~~ 
3585 1154 1314 '30 
2979 1014 1156 019 
2241 001 ... 120 
1689 192 911 6.2 
1282 60. 064 62< 
3327 1300 1254 10S8 
3271 1300 1233 1058 
3015 1170 1186 94S 
2690 1076 1087 86. 
20" 912 968 820 
1510 930 8 .. 0 .. 
1215 092 0" 020 
2983 n4.' 1160 1100 
2935 13SO 11M 1106 
2767 1'30 1115 1001 
24.43 11 40 1045 9<1 
1852 10eS 931 '2' 
1466 1070 .19 .58 
10' 1080 0 " 1002 

2744 1322 963 If~~ 2671 1322 "0 
24091 1173 0" ... 
2020 1016 133 8" 
1<"" 100 56. 6" 
14 32 10' 561 63~ 
- - -- ---- 158 107. 
2129 1319 166 1071 
1932 1170 110 .. 0 
--- - ---- 6" 025 
--- - -- -- 525 111 
- --- ---- .00 612 
- --- ---- ---- ----
1676 1360 632 1115 
1556 1225 595 1000 
1449 1120 55' ." 1127 1035 . 92 018 

• • 8 ---- - --- ----
19. - -- - - - - - ----

1263 i ~:~ . 60 
19! 1257 . 61 

1243 1400 ... 11 47 
1222 1328 •• 0 1087 
1118 1282 . 33 1054 
1132 1230 436 1002 
IOU 1160 40' .56 
0 .. 1086 360 906 

~~7 12~~ ~3O 000 
10 061 

1102 ---- ---- -- - -
1065 1318 36' 1075 
1010 1257 365 1029 
.. 6 1191 '" .61 
812 1082 '" 0 .. 
619 .. 6 361 70S 
8.2 1<60 320 120, 
035 1315 31' 11 36 
00' 1300 312 1070 
115 1252 30' 1032 
105 1190 20 . '06 
SIS 1121 2<2 952 



NACA RM E5lLIO 

XJ34-'otE-32 TURBOJET ENGINE - Concluded 

1 .902 actuare f ee t. 

Jnglne Correc t ed Corrected omp raasor 
inlet all' eng Ine inlet engine "',h 

fl ow all' fl ow Bpeed nwnber 
Wa , 2 Wa .2'1/l1V'°2 N/ VU2 M, 

(lb/llec ) (lb/aec) (l"p!II) 

5',66 59 .4 2 U,lSl 0.911 
55 . " 59.92 13,151 .971 
5 (, . 13 59 . 16 13,076 . 965 
53 .37 57.80 12,h1 . 897 
-408.U 52 .33 11 , 085 . 818 
36 .82 (,0.10 9690 . 715 
29 . 72 32 .13 83~6 . 616 
22 . 72 2(' . 65 6586 .-4086 

49:~ ~: : ;g ~~;;~8 o:w, 
(, 6.98 55 . 91 11 , 675 . 862 
(,0.98 (,9 . 01 10 , 653 . 786 
32 .02 38 . 26 9331 . 689 
25 .35 30.37 7958 .588 
19.27 23 . 05 6312 .(,66 

;~:;~ ~: : ~~ g : ;~~ 
· O~ 

. 956 
32 . 91 57 . 00 11 , 928 .881 
29 . 19 SO . 67 10,895 . 80' 
23 .40 40 . 53 9561 .706 
18 .45 32.12 8172 .SO' 
14. 84 25 .47 6-4.75 .(,78 
28 . 71 59 . 69 13, 351 . 986 
28 . 21 59 .38 13,376 . 987 
27.99 58 .11 12, 3413 . 911 
28.40 5 3 . 19 11,26' .832 
20.13 42 . 25 9847 . 727 
15.63 32.67 8U O .623 
11 . 74 2'. 67 6681 .493 
25 .,7 59 .96 13, '39 . 992 
2' . 87 59 .36 13,376 . 987 
2' . 85 58.62 12 , 343 . 911 
23 . 17 54. 73 11,285 . 833 
17 . 55 '1.82 9912 . 732 
13 . '9 32 . 15 8496 .627 
10 .37 24. 68 6719 .'96 

~:g~ ~~ : ~~ i~:g~i °:962 
22 . 56 57. 55 12,009 . 887 
19. 5 1 50.69 10.9~8 .809 
15 .71 -400 . 53 95'3 • 70S 
16.01 ' 0.95 9616 . 110 
17 . 76 58 . 63 13,401 . 989 
18.01 59 .14 13.'39 . 992 
17.92 58 . 65 12,3'3 . 911 
16 . 27 53 . 54 11 , 285 . 833 
12.63 41 . 82 9875 .729 

9 . 99 32 . 66 8496 . 627 
----- ----- ------ --- --
14 .01 59 . 11 13,4.01 .989 
13.90 58 . 57 12 ,366 .913 
12 . 13 55.82 11 , 264 . 6 52 
9.93 41.85 9875 .729 

----- ----- ------ ---------- ----- ------ --.--
~~. 25 ~: : :~ ~; ; :~; . •• 2 
10 . 45 . 99(, 

9 . 87 59 . 63 13,'25 . 991 
' . 00 59. 44 12,900 .952 

10 . 35 58 .65 12,366 .913 
8 . 50 56.71 12,218 .902 
6 . 32 5'2.33 l1 , H7 .8'5 
' . 82 47 . 97 10,705 .790 

10.38 5 6 .55 9172 . 677 
10.02 27 . 69 7384 .545 
----- ----- ------ --.--
9 .0 4 58 .85 12 , 952 . 955 
6:. 59 56 . 54 12 ,'1 6 .917 
8 . 42 55 .30 11 , 831 . 875 
7 .82 51 . 36 11,2'3 . 830 
5 . 89 38.77 9974 . 756 
6 . 99 58 .H 13, 514 .983 
6 . 82 57 . 55 12,932 .955 
6 .89 56 . 70 12, 297 .908 
6 . 57 5' . 42 11,704 .864 
6.37 51.30 11 , 254 . 831 
4.87 39 . 14 9875 .729 

Compr e ssor Ad1abatlc Fuel-all' Combus o r 
total- compratlaor ratiO total-

pressure efficiency Wr prellaure 
rat10 n, =1i;::; )Ollll 

''/'2 coefficient 
(p,-p,l/qb 

3.611 0.781 0.0090 2 . 969 
3.601 .119 .0068 2 . 948 
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Figure 1. - XJ34-WE-32 turoojet engine i nsta lled in test section of altitude wind tunnel . 
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Figure 3 . - Combustor (view l ooking upstr eam ). 

N 
II>-

~ 
(") 
;p 

~ 
I::.;J 
CJl 

~ 
t--' o 



------~- -----~----'~~~-~--~~~=-~ 

' U NACA RM E51L10 25 

Figure 4. - Turbine rotors. 
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