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An investigation ana conducted to determine the performance and the operational 
character! oti CB of the TQ-100A propallar turbojet angina* Preasure and temperature data 
were recorded for altitudes fron 6000 to 85,000 ft. compressoreinlet ram-pressura ratios 
from 1.00 to 1.17, and engina speeds from 8000 to 18,000 rpm. Changes In rain-pressure 
ratios fron 1.00 to 1.08 did not affect the distribution of pressures and temperaturea. 
Changes In angina apaada had no appreciable effect on the circumferential or radial distri- 
bution of pressure» and tanparaturea at any of the •aaauring stations with the exception 
of the compressor inlet, compressor outlet, and the tail-pipe-nozsle outlet. 

NOTE« Kequoata for copies of this report must be addressed toi N.A.C.A., Washington, DjC. 
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EREUMUMRY RESULTS OF AN AtTITODI-WIHD-TüMHEL 1NVKBTIQATIOT 

Of A TO-IOOA QAS TURBIHE-PHOPEIXER JWOUJB 

III - PRESSURE AND TEMPERATURE DISTRIBOTIOIIB 

By Robert M. Qelsenheyner, and Joseph J. Berdyss 

SOMMARY 

An Investigation to determine the performance and. the opera- 
tional eharacterlatloa of the TG-1O0A gas turbine-propeller engine 
has been conducted in the Cleveland altitude wind tunnel. As part 
of this Investigation, pressure and temperature data ware obtained 
at altitudes from 5000 to 35,000 feet, compressor-Inlet ram-pressure 
ratios from 1.00 to 1.17, and engine speeds from 8000 to 13,000 rpm. 
Average pressures and temperatures measured at each station In the 
engine are presented In tabular form for all operating conditions. 
The effects of engine speed, shaft horsepower, and compressor-Inlet 

-pressure ratio on pressure and temperature distribution at each 
Burlng station are presented graphically. I 
Changes in engine speed had no appreciable effect on the cir- 

cumferential or radial distribution of pressures and temperatures 
at any of the measuring stations with the exception of the compres- 
sor Inlet, compressor outlet, and tall-plpe-nozele outlet. As the 
engine speed was increased, the radial distribution of total pres- 
sure at the compressor inlet became less uniform, whereas the dis- 
tribution at the tail-pipe-nozzle outlet became more nearly sym- 
metrical with respect to the center of the tall pipe. Large varia- 
tions in the circumferential distribution of dynamic pressure at 
the compressor outlet occurred at all engine speeds. 

Variations in shaft horsepower did not greatly affect the 
circumferential or radial distribution of pressures and tempera- 
tures at any measuring station except the tall-pipe-nozele outlet, 
where the total-preasure distribution became more uniform aa toe 
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engine power VM Increased. Chans«* 1» ran-pressure ratio from 
1.00 to 1.09 lid not affect the distribution of pressures and tem- 
peratures. Flow separation in the upper region of the right wlng- 
duot inlet, oeourred for some operating conditions and was attributed 
to high inlet-velocity ratio and rotation of the propeller Blip- 
stream. Losses in total pressure between the compressor outlet 
and the turbine inlet were approximately 0.9 of the dynamic pres- 
sure at the compressor outlet. 

at 

INTRODUCTION 

An Investigation to determine the Performance and the opera- 
tional characteristics of ehe TG-100A gas turbine-propeller engine 
has been conducted in the Cleveland altitude wind tunnel at the 
request of the Air Materiel Command, Army Air Forces. As part of 
this investigation, pressure and temperature data were obtained at 
altitudes from 5000 to 35,000 feet, compressor-inlet ram-pressure 
ratios from 1.00 to 1.17, and engine speeds from 8000 to 13,000 rpm. 
Performance characteristics of this engine are presented In refer- 
ence 1 and windmllling characteristics In reference 2. 

Typical surveys of total pressures, static pressures, and 
indicated temperatures at the measuring stations throughout the 
engine are presented herein. The effects of engine Bpeed, shaft 
horsepower, and compressor-Inlet ram-pressure ratio on these pres- 
sure and temperature distributions are briefly discussed. Average 
pressures and temperatures measured at each station in the engine 
are prebented in tabular form for all the operating conditions 
presented in reference 1. 

INSTALLATION AND PROCEDURE 

The main components of the TG-100A gas turbine-propeller 
engine are a 14-stage axial-flow compressor, nine cylindrical 
oounterflow combustion chambers, a single-stage turDine, an 
exhaust cone, and a two-Btage planetary reduction gear (fig. 1). 
The over-all length of the TG-100A gas turbine-propeller engine 
is 116 inches and the maTlmum diameter 1B about 37 Inches. The 
dry weight of the engine, including piping and all accessories, 
Is 1980 pounds. The engine was installed In a streamlined win« 
nacelle that was mounted in the 20-foot-diameter test section of 
the Cleveland altitude wind tunnel. A four-blade Hamilton-Standard 
superhydromatlc propeller with a diameter of 12 feet, 7 lncheB was 
Installed on the engine (fig. 2). 
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AIT entered the Installation through two wing ducts with leading- 
edge Inlets behind the propeller. The vertical oenter lines of the 
Inlets were located along the wing span at about 80 percent of the 
blade radius (fig. 3). From the ducts, the air flowed through an 
annular inlet into the compressor. Air discharged from the compres- 
sor was turned 180° before entering the oombustlon chambers. Hot 
gases leaving the combustion chambers passed through the turbine 
nozzles and the single-stage turbine into an annular exhaust cone. 
The eaJ.c.ust &.  :...- •.•.•era iLr7h?~z~A  through a straight tail pipe 
96 Inches in length and 14 inches in diameter. 

The operating limits for static sea-level conditions as 
established by the manufacturer are: 

Turbine speed: 
Maximum overspeed, rpm   13,300 
Normal rated, rpm   . 13,000 
Idling, rpm   10,000 

Bxhaust-gas temperatures (at exhaust-cone outlet): 
Military rating, 5 minutes, °F   1265 
Normal continuous rating, 9F   1170 
Starting and acceleration, °F 1600 

Bearing temperatures, °F   250 
Vibration: 
At turbine frequency, in 0.004 
At propeller frequency, in 0.025 

A description of the instrumentation installed at each measuring 
station (figs. 1 and 3) Is presented in reference 1. Pressures were 
measured un mercury, alkazene, and water monometers and ware photo- 
graphically recorded. Temperatures were recorded on two self- 
balanclng potentiometers. 

The Investigation was conducted at altitudes from 5000 to 
35,000 feet and compressor-inlet ram-pressure ratios from 1.00 
to 1.17. At each altitude and oompressor-inlet ram-pressure ratio, 
engine speeds were varied from 8000 to 13,000 rpm. The angina 
shaft horsepower measured at the torquemeter ranged from 70 to 
1050 horsepower. Ambient pressures and temperatures were main- 
tained at approximately NACA standard altitude conditions. 
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RBDUfi AND DISCUSSION 

The average values of total pressure, static pressure, and 
Indicated temperature at eaoh measuring station are presented In 
table I for all operating conditions Investigated. The effects of 
engine speed, shaft horsepower, and compressor-Inlet ram-pressure 
ratio on pressure and temperature distributions at each measuring 
station are shown In figures 4 to 32. All instrumentation except 
that at the wing-duct inlets was viewed In the direction of air 
flow. 

gffect of engine speed. - A typical over-all average pressure 
profile through the engine is presented in figure 4 to show the 
effect of engine speed on the average pressure at each measuring 
station. When the engine speed was increased from 10,000 to 
13,000 rpm at approximately constant tall-pipe temperature, the 
average pressures at the turbine Inlet (station 5) «ere Increased 
approximately 60 percent, whereas the average pressures at the 
turbine outlet (station 6) were raised approximately 10 percent. 
The effect of changing the engine speed from 10,000 to 13,000 rpm 
on the pressure and temperature distribution at each measuring 
station Is shown in figures 5 to 13 for an altitude of 5000 feet 
and a compressor-inlet ram-pressure ratio of 1.00. For these 
engine speeds, the average temperature at the Junction of the 
exhaust oone and the tall pipe was approximately 1500° R. 

The wing-duet inlet surveys presented In figure S show that 
at engine speeds of 10,000 and 11,000 rpm very low total pressures 
«are obtained In the upper region of the right wing-duct inlet. 
These low total pressures apparently resulted from flow separation 
on the Inner surface of the upper lip. Although the inlet-velocity 
ratios for these operating conditions were above unity, the total- 
pressure distribution at the left duct inlet was uniform. Flow 
separation at the right duct Inlet was probably caused by a com- 
bination of the rotation of propeller slipstream and the high 
Inlet-velocity ratios. At engine speeds of 12,000 and 13,000 rpm, 
the total-pressure distribution was uniform for both inlets. 

At the compressor inlet (fig. 6), the radial pressure pro- 
files were uniform at engine speeds of 10,000 and 11,000 rpm. 
As the engine speed was increased to 13,000 rpm, the total pres- 
sure at the middle portion of the annular passage increased and 
the static pressure decreased, which indicates that the velocity 
In this region was higher than at the wall. A reasonably uniform 
circumferential pressure distribution was obtained at all engine 
speeds. 

A^4i.:;S I 
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A surrey of the static pressure through the compressor for 
several engine speeds is shown in figure 7. Compressor-outlet pres- 
sure and temperature distributions are shown in figure 8. Close 
agreement existed between the total-pressure measurements obtained 
with tubes located on the struts in the compressor-outlet passage 
and the center tube of the rakes with the exception of rake 3. A 
uniform circumferential static-pressure distribution was obtained; 
however, variations in the total-presBure distribution resulted In 
a large dynamic-pressure gradient around the compressor-outlet 
annulus. For each engine speed, the dynamic pressure at rake 2 
was approximately three times as great as at rake 1. The circum- 
ferential distribution of total and static pressures at the turbine 
inlet was uniform for each engine speed, as shown In figure 9. 
Because the compressor-outlet static pressures were uniform sad the 
pressure loss through the combustion chambers was approximately 
0.9 of the dynsmlo pressure at the compressor outlet, the resultant 
distribution of total pressure at the turbine inlet was uniform. 

Turbine-outlet total and static pressures are shown In 
figure 10 and turbine-outlet indicated temperatures in figure 11. 
The circumferential distribution of total and static pressures 
was nearly uniform for the four engine speeds presented. A con- 
siderable radial total-pressure variation was observed at rake S 
for engine speeds of 12,000 and 13,000 rpm. In general, the statlo 
pressures measured by wafer static-pressure tubes were lower than 
those measured by wall static-pressure tubes. With the exception 
of combustion ohambers 1, 7, and 8, the turbine-outlet indloated 
temperatures were fairly uniform. The large temperature variation 
—one these three combustion chambers probably resulted from uneven 
fuel and air distribution. Flov-benoh tests showed that the fuel 
nozzle Installed In combustion chamber 7 had the highest fuel flow 
under all conditions investigated, which accounted In part for the 
highest temperature oeourrlng In that combustion chamber. As the 
engine speed was Increased to 12,000 rpm, the temperature differ- 
ential at the turbine outlet was decreased; however, at 13,000 rpm 
a slightly greater differential was observed than at 12,000 rpm. 
Owing to the effect of radiation on the thermocouples, temperatures 
measured at the turbine outlet were used only to determine burner 
Ignition and unbalance. 

Circumferential distributions of total pressure, static pres- 
sure, and Indloated temperature measured at the exhaust-cone outlet 
(fig. 12) were uniform for the range of engine speeds presented. 
Tor some conditions, not shown graphically, however, temperature 
variations as great as 140° were observed. Two thermocouples 
looated at this station were connected In parallel to a gage on 
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the angln« control panel to Indicate Halting exhaust-gas tempera- 
turaa. The temperature measured by thaaa thermocouples la not ataovn 
In figure 12. Exhauat-gaa temperature limits ware established at 
thla atatlon by the manufacturer. 

The distribution of pressure« and temperatures In a vertical 
plane across the tail-pipe-nozzle exit la shown In figure 13. The 
total-pressure profile at thla atatlon changed with engine speed. 
It la noted that the distribution of total pressure for the top 
and bottom halves of the rake waa not symmetrical. As the engine 
apaad waa inoreased, the total-pressure profile became more uni- 
form with respect to the center of the tall pipe. In order to 
obtain accurate measurements both vertically and clrcumferentlally, 
it would be necessary to make surreys In more than one plane. 
Temperatures meaaured at the tail-pipe-nozzle-exit rake agreed 
reaaonably well with the average turbine-outlet temperature, but 
for some conditions these temperatures ware higher than those 
measured at the Junction of the exhaust cone and the tall pipe. 

Effect of shaft horsepower. - A typical over-all pressure pro- 
file through the engine showing the affect of shaft horsepower la 
presented In figure 14. Total-pressure, static-pressure, and 
Indicated-temperature distributions at each measuring atatlon are 
ahown In flgurea IS to 23 for shaft horsepowers of 425 and 951 at 
an engine speed of 13,000 rpm. These data were obtained at an 
altitude of 5000 feet and a compressor-inlet ram-pressure ratio 
of 1.00. 

The change In shaft horeepower had no appreciable effect on 
the pressure and temperature distributions at the vlng-duct lnleta 
and the compressor Inlet. An increase In shaft horsepower raised 
the compreaeor-preeeure ratio aa ahown by the increase in atatlo 
preasure for each atage of the compressor etator In figure 17. 
Inaamuoh as choking ocourred at the turbine nozzles, the higher 
fuel flow required to increase the «haft horsepower resulted In 
a higher turbine-Inlet temperature and pressure and consequently 
a higher compressor-pressure ratio. 

The change of power had no appreciable effect on the distri- 
butions of pressure ana temperature at the compressor outlet, ehe 
turbine Inlet, and the turbine outlet, aa ahown in figures 18 to 21. 
The temperature level at the turbine outlet, however, was raised 
approximately 200° B with the increase In shaft horsepower (fig. 21). 
The survey at the exhaust-cone outlet shows a slight change In the 

o» 
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circumferential total-pressure distribution (fig. 22). An Increase 
in shaft horsepower resulted In a more uniform distribution of total 
pressure at the tall-pipe-nozzle outlet (fig. 23). 

gffect of ram-pressure ratio. - The effect of ram-pressure ratio 
on the total-pressure, static-pressure, and indicated-temperature 
surveys Is shown In figures 24 to 32 for compressor-Inlet ram-pressure 
ratios of 1.00 and 1.09 and shaft horsepowers of 340 and 330. These 
data were obtained at an altitude of 35,000 feet and an engine speed 
of 13,000 rpm. In general, the variation of compressor-Inlet ram- 
pressure ratio from 1.00 to 1.09 did not have any appreciable effect 
on the pressure and temperature distributions. 

Wing-duct-inlet surveys (fig. 24(a)) show that at a compressor- 
Inlet ram-pressure ratio of 1.00 there was evidence of flow separa- 
tion In the upper region of the right duct. As was previously 
discussed, this flow separation is attributed to the rotation of 
the propeller slipstream and the high lnlet-veloclty ratio. Higher 
pressures occurred at the compressor outlet and the turbine Inlet 
when the ram-pressure ratio was Increased to 1.09. (See figs. 27 
and 28, respectively.) 

SUMAKY OF RESULTS 

The following results were obtained from an investigation of 
the TG-100A gas turbine-propeller engine In the Cleveland altitude 
wind tunnel over a range of altitudes from 5000 to 35,000 feet, 
engine speeds from 8000 to 13,000 rpm, and ram-pressure ratios 
from approximately 1.00 to 1.17: 

1. Changes In engine speed had no appreciable effect on the 
circumferential or radial distribution of pressures and tempera- 
tures at any of the measuring stations with the exception of the 
compressor Inlet, the compressor outlet, and the tail-plpe-noszle 
outlet. As the engine speed was Increased, the radial distribu- 
tion of total pressure at the compressor inlet became less unlformj 
whereas the distribution at the tall-plpe-nogzle outlet became more 
nearly symmetrical with respect to the center of the tall pipe. 
Large variations in the circumferential distribution of dynamic 
pressure at the compressor outlet occurred at all engine speeds. 

T5BT 
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2. Variation of abaft horsepower did not greatly affect the 
circumferential or radial distributions of pressures and tempera- 
tures at any measuring station except the tall-pipe-nozzle outlet, 
where the total-pressure distribution became more uniform with an 
Increase In engine power. 

3. The circumferential or radial distributions of pressure 
and temperature were unaffected by a change In ram-pressure ratio 
from 1.00 to 1.09. 

00 

4. Flow separation, which occurred In the upper region of the 
right wing-duct Inlet for some operating conditions, was attributed 
to high Inlet-velocity ratio and rotation of the propeller slip- 
stream. 

5. The total-pressure loss between the compressor outlet and 
the turbine Inlet was approximately 0.9 of the dynamic pressure 
at the compressor outlet. 

Flight Propulsion Research Laboratory, 
National Advisory Committee for Aeronautics, 

Cleveland, Ohio. 

Robert M. Gel senheyjier, 
Mechanical Engineer. 

Approved: 

Berdys 
Engineer^' 
m 

Alfred V. Young, 
Mechanical Engineer. 

Abe Sllversteln, 
Aeronautical Engineer. 
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Figur* 1. - Bid« rtmm at TQ-IOOA «agin» •bowing looatlon of 
lag stations. 

Figure 2. - Traat Tiew of TC-100A gas turbine-propeller engine 
installation In altitude wind tunnel. 

Figure 3. - Sketch of TO-IOOA gas turbine-propeller engine Instal- 
lation ataowlng location of wing ducts and Inlets. 

Figure 4. - Z^ploal over-all average pressure profile through KJ-IOOA 
gas turbine-propeller engine for engine speeds fron 10,000 to 
13,000 rpm. Altitude, 5000 feet; compressor-inlet ram-pressure 
ratio, 1.00. 

Figure 5. - Xffeot of engine speed on distribution of total pres- 
, static pressure, and Indicated temperature at wing-duct 

Inlets. Altitude, 5000 feet; 
ratio, 1.00. 

compressor-Inlet ram-pressure 

B. !a) Xnglne speed, 10,000 rpm; tall-pipe temperature, 1527° 
b) Xnglne speed, 11,000 rpm; tall-pipe temperature, 1458° B 

(o) Xnglne speed, 12,000 rpm; tall-pipe temperature, 1495° B. 
(d) Xnglne speed, 13,000 rpm; tall-pipe temperature, 1510° B. 

Figure 6. - Xffeot of engine speed on distribution of total pres- 
sure, static pressure, and Indicated temperature at compressor 
Inlet. Altitude, 5000 feet; compressor-Inlet ram-pressure 
ratio, 1.00. 
a) Xnglne speed, 10,000 rpm; tall-pipe temperature, 1527° B. 
b) Xnglne speed, 11,000 rpm; tall-pipe temperature, 1458° B. 
o) Xnglne speed, 12,000 rpm; tall-pipe temperature, 1495° B. 
d) Xnglne speed, 13,000 rpm; tall-pipe temperature, 1510° B. 

Figure 7. - Xffeot of engine speed on distribution of static pres- 
sure for each stage of compressor stator. Xnglne speed, 10,000 
to 13,000 rpm; altitude, 5000 feet; compressor-Inlet ram-pressure 
ratio, 1.00. 

Figure 8. - Xffeot of engine speed on distribution of total pres- 
sure, static pressure, and indicated temperature at compressor 
outlet. Altitude, 5000 feet; compressor-Inlet ram-pressure 
ratio, 1.00. 
!a) Xnglne speed, 10,000 rpm; tall-pipe temperature, 1527° B. 
b) Xnglne speed, 11,000 rpm; tall-pipe temperature, 1458° B. 
(o) Xnglne speed, 12,000 rpm; tall-pipe temperature, 1495° B. 
(d) Xnglne speed, 13,000 rpm; tall-pipe temperature, 1510° B. 

•V 



XACA KM Ho. B7J08 

Flour* 9. - Effect of engine speed on distribution of total and 
static pressures at turbine Inlet. Altitude, 5000 feet: oompreesor- 
lnlet ram-pressure ratio, 1.00. 
(a) Engine speed, 10,000 rpm; tall-pipe temperature, 1527° H. 
(b) Engine speed, 11,000 rpm; tall-pipe temperature, 1458° H. 
(o) Engine speed, 12,000 rpm; tall-pipe tenperature, 1495° B. 
(d) Engine speed, 13,000 rpm; tall-pipe temperature, 1510° H. 

Figure 10. - Effect of engine speed on distribution of total pres- 
sure and static pressure at turbine outlet. Altitude, 5000 feet; 
oompressor-lnlet ram-pressure ratio, 1.00. 
(a) Engine speed, 10,000 rpm; tall-pipe temperature, 1527° H. 
(b) Engine speed, 11,000 rpm; tall-pipe temperature, 1456° B. 
(o) Engine speed, 12,000 rpm; tall-pipe temperature, 1495° B. 
(d) Engine speed, 13,000 rpm; tall-pipe temperature, 1510° B. 

Figure 11. - Effect of engine speed on distribution of Indicated 
temperature at turbine outlet. Altitude, 5000 feet; compressor- 
Inlet ram-pressure ratio, 1.00. 
(a) Engine speed, 10,000 rpm; tail-pipe temperature, 1527° B. 
(b) Engine speed, 11,000 rpm; tall-pipe temperature, 1458° B. 
(o) Engine speed, 12,000 rpm; tall-pipe temperature, 1495° B. 
(d) Engine speed, 13,000 rpm; tall-pipe temperature, 1510° B. 

Figure 12. - Effect of engine speed on distribution of total pres- 
sure, static pressure, and indicated temperature at exhaust-oone 
outlet. Altitude, 5000 feet; compressor-Inlet ram-pressure 
ratio, 1.00. 
(a) Engine speed, 10,000 rpm; tall-pipe temperature, 1527° B. 
(b) Engine speed, 11,000 rpm; tall-pipe temperature, 1458° B. 
(o) Engine speed, 12,000 rpm; tall-pipe temperature, 1495° B. 
(d) Engine speed, 13,000 rpm; tall-pipe temperature, 1510° B. 

Figure 13. - Effect of engine speed on distribution of total pres- 
sure, static pressure, and indicated temperature at tall-plpe- 
noczle outlet. Altitude, 5000 feet; compressor-Inlet ram- 
pressure ratio, 1.00. 
!a) Engine speed, 10,000 rpm; tall-pipe temperature, 1527° B. 
b) Engine speed, 11,000 rpm; tall-pipe temperature, 1458° B. 
(o) Engine speed, 12,000 rpm; tall-pipe temperature, 1495° B. 
(d) Engine speed, 13,000 rpm; tall-pipe temperature, 1510° B. 

Figure 14. - Typical over-all average pressure profile for various 
shaft horsepowers. Altitude, 5000 feet; oompressor-lnlet ram- 
pressure ratio, 1.00; engine speed, 13,000 rpm. 
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Figure 15. - Xffeot of abaft horsepower on distribution of total 
pressure, statlo preaaure, and. Indloated temperature at wlng- 
duot Inlets. Altitude, 5000 feet; compressor-inlet ram-pressure 
ratio, 1.00; engine apeed, 13,000 rpm. 
(a) abaft horsepower, 425. 
(b) Shaft boraepower, 951. 

figure 16. - Xffeot of abaft boraepower on distribution of total 
preaaure, atatle pressure, and Indloated temperature at compres- 
sor Inlet. Altitude, 5000 feet; oompresaor-lnlet ram-preaaure 
ratio, 1.00; engine speed, 13,000 rpn. 
(a) Shaft boraepower, 425. 
(b) Shaft boraepower, 951. 

Figure 17. - Xffeot of abaft boraepower on distribution of statlo 
pressure for each stage of compressor stator. Altitude, 5000 feat; 
oompreasor-lnlet ram-pressure ratio, 1.00; engine speed, 13,000 rpm. 

Figure 18. - Xffeot of abaft boraepower on distribution of total 
preaaure, static pressure, and Indloated temperature at compres- 
sor outlet. Altitude, 5000 feet; compressor-Inlet ram-pressure 
ratio, 1.00; engine speed, 13,000 rpm. 
(a) Shaft boraepower, 425. 
(b) Sbaft boraepower, 951. 

figure 19. - Xffeot of abaft boraepower on distribution of total 
and atatle pressures at turbine Inlet. Altitude, 5000 feat; 
compressor-Inlet ram-pressure ratio, 1.00; engine apead, 13,000 rpm. 
(a) Shaft boraepower, 425. 
(b) Sbaft boraepower, 951. 

figure 20. - Xffeot of abaft boraepower on distribution of total 
preaaure and static preaaure at turbine outlet. Altitude, 5000 feat; 
oompresaor-lnlet ram-preaaure ratio, 1.00; engine apeed, 13,000 rpm. 
!a) Shaft boraepower, 425. 
b) Sbaft boraepower, 951. 

Figure 21. - Xffeot of abaft boraepower on distribution of Indloated 
temperature at turbine outlet. Altitude, 5000 feet; oompresaor- 
lnlet ram-preaaure ratio, 1.00; engine apeed, 13,000 rpm. 
(a) Shaft horsepower, 425. 
fb) Sbaft boraepower, 951. 
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Tlgure 28. - Xffeot of abaft horeepover on dletrlbutlon of total 
praaaura, atatlo preaeure, an! lndloatad temperature at exhaust- 
oona outlet. Altitude, 5000 feet; oompreaeor-Inlet raa-praaaura 
ratio, 1.00; angina «peed, 13,000 rpa. 
(a) Shaft horsepower, 425. 
(t) abaft horsepower, 951. 

Tlgure 25. - Xffeot of abaft horsepower on dlatrlbutlon of total 
praaaura, atatlc pressure, and lndloatad temperature at tall-plpe- 
nocele outlet. Altitude, 5000 feat; eoapreaaor-Inlet rsm-preeaure 
ratio, 1.00; engine speed, 15,000 rpa. 
!a) Shaft horaapovar, 425. 
b) Shaft horsepower, 951. 

Tlgure 24. - Xffeot of oompreaeor-Inlet ram-preaeure ratio on 
dlatrlbutlon of total praaaura, atatlc praaaura, and lndloatad 
temperature at wing-duct Inlete. Altitude, 55,000 feet; angina 
apaad, 13,000 rpa. 
(a) Compressor-inlet raa-preaeure ratio, 1.00; abaft horaa- 
povar, 340. 

(b) Compressor-Inlet raa-praaaura ratio, 1.09; abaft horaa- 
povar, 530. 

Tlgure 25. - Xffeot of ooapreeaor-lnlet raai-preaaure ratio on dla- 
trlbutlon of total praaaura, atatlo praaaura, and Indicated 
temperature at eoapreaaor Inlet. Altitude, 35,000 faat; engine 
apaad, 13,000 rpa. 
(a) Coapreaeor-Inlet raa-preaeure ratio, 1.00; abaft horse- 
power, 340. 

(b) Compressor-inlet ram-preaaure ratio, 1.09; shaft horaa- 
povar, 330. 

Tlgure 26. - Xffeot of oompreaeor-Inlet raa-praaaura ratio on dla- 
trlbutlon of atatlo praaaura for each stage of compressor atator. 
Altitude, 35,000 feet; engine apaed, 13,000 rpa. 

Tlgure 27. - Kffect of compressor-inlet raa-praaaura ratio on dla- 
trlbutlon of total praaaura, atatlo pressure, and lndloatad tem- 
perature at oampreaaor outlet. Altitude, 35,000 faat; angina 
apaad, 13,000 rpa. 
(a) Coapreaaor-lalet raa-praaaura ratio, 1.00; abaft horaa- 
povar, 340. 

(bj eoapreaaor-Inlet raa-praaaura ratio, 1.09; abaft horaa- 
povar, 350. 
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Figure 88. - Xffeot of oompreaeor-inlet ram-preaaure ratio on die- 
trlbutlon of total aid. atatto preeaures at turbine Inlet. Alti- 
tude, 35,000 feet; engine apeed, 13,000 rpm. 
(a) Compressor-Inlet ram-preaaure ratio, 1.00; abaft horse- 
power, 340. 

(b) Compressor-Inlet ram-pressure ratio, 1.09; abaft horse- 
330. 

Figure 29. - Bffeot of oompreaeor-inlet ram-preaaure ratio on 41a- 
trlbutlon of total and static pressure at turbine outlet. 
Altitude, 35,000 feet; engine apeed, 13,000 rpm. 
(a) Compressor-inlet ram-preaaure ratio, 1.00; abaft horse- 
power, 340. 

(b) Compressor-inlet ram-preaaure ratio, 1.09; abaft horee- 
330. 

Figure 30. - Bffeot of oompresaor-Inlet ram-preaaure ratio on dis- 
tribution of indicated temperature at turbine outlet. Altitude, 
35.000 feet; engine apeed, 13,000 rpm. 
(a) Compressor-Inlet ram-preaaure ratio, 1.00; abaft horse- 
power, 340. 

(b) Compressor-Inlet ram-pressure ratio, 1.09; shaft horse- 
330. 

Figure 31. - Kffeot of oompresaor-Inlet ram-preaaure ratio on dla- 
trlbutlon of total pressure, static pressure, and Indicated tem- 
perature at exbauat-oone outlet. Altitude, 35,000 feet; engine 
apeed, 13,000 rpm. 
(a) Compreesor-inlet ram-preaaure ratio, 1.00; abaft horse- 
power, 340. 

(b) Ccapreesor-inlet ram-pressure ratio, 1.09; abaft horee- 
330. 

Figure 32. - Xffeot of oompresaor-inlet ram-preaaure ratio on die- 
trlbution of total pressure, atatlo pressure, and indicated tem- 
perature at tall-plpe-nossle outlet. Altitude, 35,000 feet; 
engine apeed, 13,000 rpm. 
(a) Compreesor-lnlst ram-preaaure ratio, 1.00; abaft horse- 
power, 340. 

(b) Compressor-inlet ram-preaaure ratio, 1.09; abaft borse- 
330. 

f 



I 

NACA  RM  NO.    E7J02 lb 

oo 

9 
V o s 

-•S.SS      -Si    M 

•-• B  Si-I-U   « N 
C -^  OQiflf^H  u  o 

••* <— *> c c 
fa fa fa c a O I 

o •> n m i   S> 
310  U IB 0   V +*   ~ 
*o » « a» c ewp. 

i fa I» t**M — n  i 

g £££!££££ 
O 

** rHCMio^in^oe^a} 

T 

to 

E 

s 
I 
•*•• 

o 

I 

M 



NACA  RM NO.    E7J02 

s 

I 

figure  2. 
NACA 

C- 17386 
IS- 12-46 Front   view of  TG-IOOA  gas   turhl». — >«•«• 



NACA  RM No.    E7J02 
19 

c 
o 

a 
-JUXL 

G)   — 

..  = 
01 

—  -r» 

•   £ 
en 

-M a. o 
I    n 

c- 
O 

if, 
I 



20 NACA  RM  No.    E7J02 

ar 
i-« 

•ri   V   E 

C ft«. 

rt  4J  f. 
«11» 

• w  41 
4» «i I o E S 
t- p.» 

H^^ 

O DO < 

«fc- •mr 

«Br 

«__1> 

*—*: 

«>«*- 

O.     > 

o. o^ 

«JA«. 
-flfrt 

<*T 

•*r 

1H 

*^ 

«r 

1 c 

C k- 
— 3 
Ok  U) 

«I   I 
— E 
— <s 

o *• >- « a. — 

«J   c 
Oi o 

0 < 
o «* — « 

O 

?8 

S«  = 

in o 
«I o E o 
«I — 

« o 
o 

— o 
a — 
i 

»-   E 
;e 
o *- 

— n 
a -o u • ._ v a. a. 
-, to    • 

I   c    • 

a^niosqe VJ  bs/qx  ' jjn.woJj •* c    » 
« o 



NACA  RM   No.    E7J02 

21 

T4 3 

§        § §        § 

Ifl    u 
t> ai   a. 



NACA RM  NO. 
EU02 

t 

8 8 | 

o o o o 
¥ «ft K # 

*<£ o 

3 5. £ 



NACA  RM  NO.    E7J02 <M 

*!     K 

fig 
•32 6 
«J m m 

« * 4 

7 , 

s • | 
*  £  (.. ill 

•i   *»   M 
**     •    V 
f"     »     H 

o no 

J 
6 f a "1 

I _1 
J ~J 

•e   1 3  

3J f 
? 7 

• J r- T 
J • < > J 1 • < J 

' , , 

 ^ l   E 1  I" 1—*.-! 

T J* 
Ci T w "f 
1 K L' 1 jf a 

?,, 

, 
r, [T » ^J 
j JT • 

m J _T Tj 
"J j 

e 
1 8 

i 
? 

a § s 

tX   «I 

flj   — 
•*-»   c «n — 

i 
% i_ 

a o 
3    W 

IE 
a 

a. o 

*• **   4-» 
O   4) 
•*    0} 

«K 
O   O 1 o 

b O   "i 

" s * •     * 

3  a> 
V      • 
J   -« —    3 

U    *J 
• 
1 & 

Iff    +-•» 

•o  < n c 
Is o    * 

in 
•o +- 
4)   0> 

• 1   1 a> — s & a. c 

1 £ 4>  •»-» 

I c   o 
O» T3 

• 

•3nio«qs   ij   b«/qf   **jn*s*Jd   1«!»!   4cmp-tfujM 

S 8 S 

T>    4> v a. 
1 £ 

o +» o a o 
i  u   • 



24 

2- 

si. 
B  VI r* 
m m a. tli 

•3::« fl I | one 
».«#• 

i 

1 
1 

i i i 
P   » * •    •   9 
*   £ « 
1 » a 
..    -i   . 
•        MM 

•         *        • • 

o n o 

!' 

• I -D A 
11 

1 
9 

( & 

r 
/ 

rt e* 

i • 1 
(E 

o O 

i 

? r 

/ 
w / W • 
1 / i 

j fj 
*, 

r* •o 
m 

I i 
a: 8_ 

i 

i 

1 
•4 

1 i 
i 

4 
a I 8 — 

NACA   RM   No.    E7J02 

»   3 
0)    10 
i   in 

a. 

l 
* i 

•i o 
3 10 
ID a» 
10 k. 
v a. 
»- E a. o 

*     -a 

8 

I 
I 

I § 8 
• MRfMOttM P»»»°IP«J  l-iui   »onp-SoHl 

C  O 

3    01 

10   +J 

"O   < 

10 
•O  *• a> oj 
w — 
tx c 
10 — 

—    3 
c    I 
a>  en 

-O   Q> 
a> o. 

•o E 
3 <U 

— *J 
u 
5»      . 

*»   O 
a o 

i  u   • 

«i " . -° 
3   C    <B T •   C 

A 

o> a 



NACA  RM  NO. E7J02 

30 

2b 

i u 

I I I 

§ § § 

»  a. 



26 
NACA  RM   No.    E7J0? 

ig I I 
• - .2 
»-   T> <J 
3   C i 
o> <a k. 



NACA   RM  No.    E7J02 

ä 

•w». w ta/,t ..mmtt " 
»*»S ., 9 o 

2.** • 



2ü NACA  RM NO.    E7J02 

: :   s 
s t    z 
% I If 
M •) «a fci 
M «n *J c 
* « •> r (. 1 
I. .* (. I. i. « 

5  S  $£ 
o    q    DO 

3 n & 
« «t-t - 
«   B  Q. 4» 
*  0.0 A 
r o o s 
9 •» E 
*• - « i- 
£?£ S 

a> o 

1 
pi 

• 1 
E 

1 •> 
8. 

H 
V 
4» 

£ E 
o 
8 
O 
m 

• • ft • 
• I 
w 
s 

m 1 1 t I u 1 \ 
P 

/ < > 

- q 

/ 1 
c r a 

« 3 

1 .i \ ? . • 

1 \ 
*< 
\ < 

^b ^ 

X H ? iT l .1 1 ? 1 •   -* i   ° I 
6 

J , 

a: 

§ w.5 
ä »i 2 « k 
| C o 
S. 3    <0 
H (0    Ifl 
S en   a 
* «>  u 

5 al p. e r — o 

5    H « 
-   I      OÜ 

o 5 

3       1* 

•^ntosq« 9J bt/ql   '«an»»ad ^ai^no-aosvgjduoo 

H0 *wn<M«d»t ps^aejpuf  4«t3no-JoltMtlBOS 

— T3 
>- 3 

•H «-» 
10 ... 

— ** 
V> — 

a. *» 
10   a 

o • 
C    k- — o 
oi <n 
c   VI 
V  « C 

»-   Q. 
O   E 

O 

I     3 

•    « 

Ü 



NACA   RM  NO.    E7J02 29 

I     %        t •       • 3 
* * *• 

£    8      8 

3 5 Ml) 
«i       "      • *» 
w      M*> • 
• *  I  3  ft.«) tj E E e~ * 

ft- «ft   <••   <rf 

H       H       »<Ü 
4 C  « C+»«H 

+> o •» o m T> 

£ s Sä 
o    q.   [JO 

f" r 8 
U  O 

•326 
O *» £ 

^ 

V 

V 

E A 

\ 

^~ 

;Z 

\ 

"t 

A 
V 

i 

I 

t 

3 

3 3 
n «l 
in u. 
ti 4> 
V V 

a. a. 

.; •• 

3 i- 
in o 
Ifl (/> 
9 V) 
I- 0> 
a. i- 

»41    I       Iff   3 
• EL     .—   4-» 

O   O 
—   O 

HI 

W    3 

c  — 
o < 

d>    4-* 
a. a 
<n — 

avuosq* ii b«/qi   'unaaadd «atvio-duaaaaduos 

g 
m 

TJ 3 
o *• 
TJ « 
3 C 

O    £ • 
o •*> o 

o 
I    TI • * — 

CD    «3 - 
u o 0 ._ ._ 

i-    "O +* 
3    C «J 
Ol— *- 

H0 ,   '-JJiiltJidiiJ!  pa«*sipui   }Jiino-jossjadui)3 



*) 

NACA RM  No.    E7J02 

c 

— u *At .^ „^^ 1 

C 



NACA  RM  NO.    E7J02 31 

CO 

« 
SB m m 

t% 
o 

04> 
HOI 

on 

' 

1 

O 
i 

' 
j 

i • 
1 
i 
i g r- 

o 
I 1 0) 

o 
CM 

o 
CM 

o 
1 

II 
rH 

O 

•H 

o 

O 
) : 

o 
( 

i 

j *- 
0 S 

l je o 
o 

58 

« c 
1 s 
id a 

I 
— M 
s i 
O OL 

: i 0- « 
o »- 

US 
:Js «I g 

i§ 

1 
i 
c 
ft 

«^nxoeq« )j  ba/qx   "wansBead ^»j.ui-*umaru, 

o  *) 

»-  o 
**    10 
in  in —   » 

rv 
c   E 

•I •» 

fi. a 
n « 
« 
c o 

— o 

« 
»- «j 
O TJ 

-a  <u 

f.5 
ö  •> c   c 

1 

2 
3 



52 NACA  RM  NO.    E7J02 

ES 
• u 

i,   t-  t- 
»- a 
3       « 
«UM 
»   W   *J 
«t *»   M 
*- <a *> 
P *J   M • 
* .-• s 

ici 
oaq. 

3    4-. 

I    U.C a. l  o 

00 

^' -.  B        O 
• -   1 

•   -t I      «I 

 e 
m 

%• 
eg 
in 

 B- 

P < 
w / • E 

S 

S • 

4» 

i • 
0 

T^ P. 1 I k 

P- 

V- 
H 

3 
• 

If 
 i • t 

^ o 

/ § 
o 

• / 

q. P. 

o 1 
C 

I 
4 

-B  •Q  

•1 / 
D a 

/ 
q. 

1 ( / nr I 
i 
-             i i 

8             § Si             8 
i        8 r                  « 

rt   ! 

5 A 

3 <fl 
w o 
a. o 
c 
a. 
u „. — o 
•J « 
*J (0 (fl 1_ 

i"« • 
r 
<e 3 

t/5 
<u n *- a> L 
if) tx 

-L 
k Ifl 
a. h. 

  •-* 
ca 4i 

•»-• 

o C 
•*-* *~ 
<*• 1- 
o n 

in 
r in 
O V 

I. 
rv 

3 I 
.3 t; — u 

,1 
T3 O 

•1   ITl 

o — 

»^nxosqe 3J  bs/qx   "aans«eud  3«t)no-auiqunj, 



NACA  RM  NO.    E7J02 S3 

Ifc* 

• 
5f-t  « 

• • s 

sis 
oua. 

N 
K 

^ 

i i      i 
jiniusqe »j  bs/qt 

1^ 

s 

U      • 

•• — « 
•D    O 

s-; 
3    * 
in  i- 
IA    3 i to 
i-   in 

H 
o — 
—  .' 

•- in 
l.    01 
f  • 

Ab  »1 

•a « a, «i 
a> »- 
a 
in o 

o 
18 
a> * 
c   m 
V   T3 

5   ~ *• 
U   < 

•aanssaad iiiino-suiqanj 



NACA  RM  No.    E7J02 

u0   '»jniBuuduiu'i  p9)«OTpai lax^no-suiqaTiA i- 
3 



NACA  RM   No.    E7J02 

» 

«o   '^»dM,  pa,BOjpuT  ,aT,„o-B„MJni 



NACA   KM   NO.    E7J02 

18 

hi 
tt   t) 
Sä 
a. 

OD 

s 

-Ul   I»uno-auo5-isn«ip3 

I 

O HI 
V « 

2 85 
o 

£ 
5 
2 

I 
4» 

i. 

•H   O 
o 
n 
E 

o 9 

si 
8. 

§1 

I 
»inxosqB 4J bs/qi 'eons 
-ssjd ^jx^no-auoo-^sneqxa 

u 

• a 
• M 
1- lit 3 f 
» o. 

<°    k. £ 

W — 
I 

E 
O 
u 

O   " 55    Sj 

II O sr> 

3   • 

V.   4< 

• — 
a *> 
o. 3 
•)  o 
•> • 
c c 

— o 
a» u 
c    | 

S • 
Ul 

« a. 

at •* 

§ 



NACA  RM NO.    E7J02 

37 

Ho  '«tuvjBd»,  p»a»aiD 
-«I »•Mno-euoo-jJniÄ •nm(xa 

.11 0 

• ~ s 
oi a  Q. 



NACA  RM  No.    E7J02 

CD 

-ui  4at)no-0uoo-)snn{xa «^nxosqc )j bs/qx 'sons 
-Bead ^wt^fo-auoo-^sneipcg 



NACA   RM  NO.    E7J02 

• 

is 
n «> tl 
a. u 

gi 
O D 

f 

I I I 

-s 

•5' 

10 

81   1 

si 

W   k- 
o 

» If) 
k. «I 
3   k- 

• o 
l-    u a. 

o *- 

I 
S1 

o 
3 o 
i-i «-. 

o ._ ° ' o 
N P. I s 

i 
H0  'aan^vaadBa^ pa^so-jp 

-ui  4ax^no-0UO9-4sn«qxB 
•4ir[osqc ^j  bs/qt  *a.ms 
-aaud ^ai^no-auoo-^snvqxg 

^8 °8 

S3 £ 
§ 2 ~? k- *• 

n < 

n* o   «> 
•o •* 
«I    3 
«    O a. 

IBS. 
Sue 

O   x « 

•  «a    • 

12 »8 
TJ   a    . 2  I" 
U  *»     « 
e        o 
8S = *» * 
' 3: 

pi -O  " 
—   C    3 —    « 
at       n 
^? 2 



AO 

1 
» 

• 
it 
ss 
f. Q. 
c o 
« <-> 

o a 

f \ 

H 

h 
OJ 
H 

c 
q 

* 

H 

c 

f 
1 • 

[ o 

i 1 
\ *v 

1 I 1 
r 
3 i 

r 
i * 0 

r- 
1 

NACA RM  NO.    E7J02 

v a 

I 
— 0 

c  « 
« to « 
• a. 

H a I 

s«. a. • 
u  c 

•si 
M 5 w * a 
• w 
i- o. 
3   E 
w e 

— • 
"*   1    • *• 

i 
g o 

•a 

| 

C    01 
o -o 

— Ü 
t « *» n 

e — 
o *» 

3 

• • a.— 
•a • o c  c 
»: c  a. 

%1 

8- 
UJ • 
I  k 

9 
•  •* 

1*1 * 
—   k. 

H0   "Bon^Baaduo-»  ps^vajp e^niosq* 4j ba/qx ' »-m« 
i«jd 4«x)no axz20u-edid-xT«l N 



NACA   RM  NO.    E7J02 

2 

t 

\ 

•a n •a o 

a 
<* *> 
*> «s 
o *> 

O • 

8 8 8 
8 

41 

ii 
3   l- • 
«I   •> 
I.   •• 
Ok e 

a i 
•» o 
•a in 
•< *> w « 

• u 
II    . li 

•   E 
CO a  0 

•* I •» 
•H   S   *• 

1- • 
» OL «I 

(I      *- 
U « p 
** *• 2 moo 
*« *» in B 

g°5 
*>   C    3 

O   *> 

£ Pi 

a» g 

a. I 
I 

*>.- • 
.- • «" 

i 8 

U0   * janieanduiej   p9)C0TP 
-uj   4ax4»o   «lzzuu-»cliJUll*i 

einxosqe 4j bs/qt  'aans 
-s«jd  ianno  dizzou-adja-ii-ex 

T>    0 
O 2 N 
O   O.  M 

sr • 
-T~ *• « »- Sea. 
8 • • p. _ 
• <•-._ 
. • * 

• • • 
•a  fc. o 
• • o 

— • 
c o 
0 TJ — 
O    V »- *• <* 

1 * I. u • — t> 
»> Ü 1- 
— C 3 — n 
« M 
C   T> •» 
3   C i. 
cn  4 O- 



«2 

NACA  RM No.    E7J02 

uu 

Mo   'aJtnejQdui«,  paiBoio 
-B»  Ltino  si«ou-ed,"^BX -~r&s &S£ys•n 

—   C 3 

• ~ 5 
*- -o «i 
3    C C 
a a a 



NACA   RM  NO.    E7J02 43 

ft 
1 

i 

u 

O  Q 

I 

\ 

8 

H0 'aan)«J8dW99 pa^Boip 
-UT  i»nno  atzzou-edid-tisj, 

\ 

a. c 

.Ü 1 
«-• o 
<a m 
*-' en 
I/) 0) 

• v 
0=     . O. 
«     .• 1 O    k. o 
g 3 o 
•5 in .» 

C a, 
•a. a» 

I- 
•  o 0) 

— •=  — 

r° ° 
O   4,   _ 

8.S.S 
a   ° 

o>— c    a. 
«>    1 

8 

eaniosq«  'ij   bs/qx   'uns 
-saad   (anno  axzzou-adid-xivj, 

5 0) 13 

01 
UJ V. 

id 
TJ \~ 
4« 41 

T» Q. 
•3 F — a» 
u +J 
r 
o T» 

1 
•*-• 

u 
tf\ T3 ~~ e 
t> 
V "O 
3 r CT> Cf 

s 



NACA  RM  No.    E7J02 

"niMI»» 'J  b»/qt   'ajn.Baaj 



NACA  RM  NO.    E7J02 

4-, 

& 

C    3 
•a  in 

M 
• o 

>-  a 
2 i 
to    IU 
«I L 
C 
o. «• 

«1 
o — 

—   c 
** •— 

* .' 

s t 
3 a. 
m E 
in o 
« o 
n •-. 
• « 
*• »- 
a 
*• o 

o 

o in 
c    « 
o   l> 

—   T> 
*•    3 
2   •» 

li ._ 

* 
O f 
a. u 
« 3 
IA c 
t I 

8 

I      ! 1 I 
MU  MIU1  isnp.guj.,      " 

•c   «  S 
M       a. 
»  S • 
O    3    t) 

•- I — 
U L      o 
• «    c 
V Q.   S 
»• E 

. ** 9 '     r,   ° 
.; * — ITl   *» 
—   <o    » 

«.i? ° 
3  c   a 
OJ—  C 

H0   ••jniffj»dBt»l   p«3*sipu{   utui   Sonp-»UI, 



•   Tv**'-. 

46 

NACA  RM  NO.    E7J02 

s   - 



NACA  RM  No.    E7J02 47 

§ § 

ti0   'MniEj^diiu] pa^vofpui %»xui-aoBB«adw>o 

VO    •*    » 

«    I   o c «* 3 
o> W — 



NACA  RM  NO.    E7J02 

i I i 
•                              »                                h                              m m 

O                          CO                           «O                          *• N 

a^ntosqe  %j bs/qi   '*Jnss»jd aiie^a 



s 
NACA   RM  NO.    E7J02 

4Q 

• I A 
i i ii 5     1    •s 

EflH _ 6     « u 
U     ^ 

<. 
< 

El 

10 . V C 
«i   n 

3    V 
10    L. 

Ho •«•»«.*», pa,„TP„, »sx„,o_««aadiK,o B   O    " 



50 

NACA   KM  No.    E7J02 

i- 

•«nIO*qa ,j bs/QI   •ejn.saad 
5-tui-ouiqjnj, 

ia 



NACA   RM  NO.    E7J02 

51 

•Wt"". W b./qi  «.an..Md 



52 
NACA  RM   NO.    E7J02 

.0» 

U0  «win.aadni», pa*«ojpUt  »anno-.auMjtvi 



NACA  RM  No.    E7J02 bi 

% 

«i t. 
I.    IM 
P- 

F'OT 

on 

8 
CO 

7 
is 

IM a 
to 
c 

8 
O o » t. n 

« 

o o 
10   I " « 

41 
c 
g 
1 

o a 
N   O 

8 
00 *1 

ei 
3    »- 
in 
tn  •» v  ai 
v       
ex c 

•H   o 
(0   m 

% a. 
« E 
I O 
3 U 
«I 
in .» 
<i »• 

»so 
* o   O 

• o   « 

0 .—   ... 

as* . 
i- E 

*»••    .  5. 

H -HO e   3 o "^ o  o    « 
— u   «j — 

S   c 
i  o    •» 
O   O   TO 
"     I     V 
U   *-'    c> 
in in a. 
k. 3 m 
o  A 

l Q 
X   c 

•H    •   — 
O 

l 
u0 *Mm^tMadaw) ps^voxp 

-ui  4»i)no-«uo9-)sn«r^cB 
«intosqs   JJ   bs/qi  'aans 
-•sad  jjunu-juos-ismqxa 

»-   u o o   3 o 
U V. 
a' <v *- a. o 

*! E — 
HI «K 

. - 2 
• «  « 

CM <d    3 
U    « • —    » 

3 C    »- 



NACA  RM MO.    E7J02 

[ 

SSTSIUäS-ä- 



I NACA   RM  NO.   E7J02 bb 

/ 

* 
• 

se 
M in 
w «) 

£fc 
1-1 »4 

*> <tf 
o*> 
HOT 

o a 

/ 
' 

\ 

/ 
\ 

m 

/ 

/ 1 o 

J 
/ " 

o 

II 

6 \ 
*i 

? 

\ 

<> \ 

6 \ 0 

9 E 

Q- c 

ti S «5 V) 

* Q. 

>• o 
3 U 

a o 

M  L    » » a. a> 

f o ö 
• *- « n o a> 

M o +* 
•»+• <-> 
H 3 — 

1XJ < 

>-»0   — 

8 8 
10 

o 
8 
CM 

8 8 
CD 

8 

K0   *san^vu»due? ps^soxp 
-u\  i^iiiio-ax^zou-jdi'I-iiej, 

a^ntosqe ^j  bs/qi  '«ans 
-saad ^sx^no-sxzaou-adTd-xicx 

o o 
*- a e 
« — Q. 
*     N 1- 
O    N 
a. o o 
«to «J   i o 
o   a. m 

•-.    OJ — 
y  *- a» 
»   3 c 

«*    .. c 
i-   « 
Ul   L ., 

a> o I   a. o 
e • 

.   0) — 
tN « 

•o O m   u — 
i-   -. ,. 
3D« 

-••^••efc-V, 



t>b NACA  RM  NO.    E7J02 

1 
» 

a 

•9   U 
«   «1 

8 6. 
a 

B 

ra *' 
P fi H on 

OQ 

I \ 

/ a 
CM 

/ 
1 i 

o 
r-* 

r i 

< > 
< 

< > { 
\ 

_>_ \ 

{ \ v i N 3 

3 < < 3 
3 

C 
£ § } i \ 8 

o o 
in 

«-I in 
«1 «1 

*J t 
l/l a. 

F 
O 

1> <) 
W 

3 
Ul +-• 
n b a; l> 
k. H 
CL 

  8 
8 

o 
t-1 

V **- T» 

* o 3 

81 •*- 
_ ••• -X 

fe- 
te 

--> 
•K 

c 
I- 

o  •> — 
X — *• 

U0   'aan^vjadiua) pa^eafp 
-ui  4«x4no-atzzou-adTd-tT*Ji 

a^nxosqe ij   bs/qx   'eons 
-saad )»x;tno-aIzzou-8dTd-tT*i 

•> 
& o 

c 
O    4»      - 

C 

5 
i.  N a. 
•   Mb 

. 
o 
o 

S   O 
O   c o 
a i  o *~. 01   lb o 

1 
8 

*> ma« 
C — in 
o a — 

*• — -o 
••-  m  • 

C <0 *>   «> 
£       a 
n f>  M 

«-        a> 

a o  a»  c 
V     — 

4->    3    C 
II   4-»     C 
oi  a  t> 

1-   01   • - 
UJ a o 

E o 
01     • 

• +* — 
•o 
0)   T>      * 
•o oi o 
3 *• — 

— a ^ 
u u m 
c .-   w 
o -u 

<J   C    0) 

''^ 3 
• CO) 

K*l   10   V 

. a 

SSI •_ 
3    3    «0 
0)0   k 

u. 



NACA  RM  NO.    E7J02 57 

ii. 
a. • u • u g 
•3-JB 
«I I I 
i-mP 

' 

1 

f 
ill : s - 
1*1 
H j 1 
is; 
O     "      C 

o • o 

I J 
V 

T m / 
T 5 

K 

T I 

—i i— 

Ti X 

7 
i < > ~f • < > [ 

S 

9 
T 
5 
i X 

i t( a J [i 1 

* 

- T M I 
i T a i 

T I 
T J 

•B— 

«)   n 

in a> 
in c «, ._ 

5«- — HI 

I    x" 

u *»     M J| 
•  a 

"Si 
s? 

—  a> 

o    • 
.- in 
a v 

3 -H 
» ii 
in  a 
•) T3 
»-      I 
ex. en 
I   c I* 

+>  4 

*• f o <- 
in *> 
in a 

s 5 
Q. •» 

0 U 

f -a 
u c 
01 .- 
It- 
Ik- T3 
UJ C 

a 
i 

8 8 8 8 
.inii.iq*   M  bl/nt   'uniM i*Vn  19IW-ÜUU 

8 S 8 
M0   '•Jmiu«dwi   P«*V0TPU1   »»tui   ^onp-SuTB 

CN   3 o 
in o 

v m o 
u    01 . 
3   k- ICI 



bH 

S3 

in 
7 y 

P 

I ft      . 
I  \  \ m     »    *i *>     * 
£    B.   • 
o>         •• «.    a 
f-t      *H       i M     *»     « 

ß     2     S 
O D O 

/• 

•* r i CD 

1 <> 
• 
t 

6 

f 
m Y 

• 

m 1 
• 

| 

j *• ? 

i o J OS O J 
ae 

* 

9 

| 

| 10 

i | i 
ft 
1 

• 
c 

ft) 
1 
jr 
g 

. j m T 
1 - 

OB J 
I 1 
I —•> I 

—B- 

NACA  RM  No.    E7J0 2 

»- o 
o o 

o 
o in 

o *0 
.— 4_t 
4-*   4> 

ex c 
E   i 

, «,01 

8 8 8 8 

•9niO«q«   4J   bt/qx    •MnMftJd   ««TUT   ^n|>-Jlu|| 

§ s     s 
M0   *Mn?*j«dlM)* pftivaTptiT   1»TUJ   ianp-9uif| 

UJ « F a 
m i- 

0i 

0> 
u 
C3 s 

TJ yi o 
u- 
0> #\ 

(J i- — 
C a. 
O < > i> T, 

CO 
01 

i« a. 
•^ 10 

«1 10 
(SI CO 

c 
l> a> •— 
L. t- Ol 
3 ^ c 
U> in 01 



NACA   RM   NO.    E7J02 
1Q 

ell 
3  M   « 

ODO 

ss.s • 
-    a   I ** 

BIO C 
1    t*  O »< 
i-i -.  I 
«4lL C 

 B t—  

C"x    i   i  -' " \          B- 0                  1                                    '                              o 

-6-                  ...                                 ...     ..i    .           4 1       -J-                                     J                       A     -i Q                                                          s                                                   D 

?    /               -         ? 

<        9                            1               A         i 
l                                                                                  HI 

o w 

i         ~1 if- 
k "       '          \       ~           \—    "    -4- L            A            f       IT 

i             >            HI t   £                                    V j     -4 
8             8                                          8            8             8 

«1 t> 
«1 C 
tl .- 

•     ° g o o 
K)     C O 
"   o » — in 
,7 jj in 

V.   T5 

10   *» 

« o 
a 
. 0 " 

g -r* <U • m — 
•-i t» c 

c   o 
-'  *-f 

• 
^ J O 
g 10 10 
* H d» 
• 4> 4> 

I 1 « : 

• 9  ** « 
Oh«) 

t  a   —    " 
*     C   '-. • .-*    —    3 

I £   • ** 5T  ^« 
4*   L    O   *- 
1    o     tft    4> 
S I   S 9- 

K     i-    4» 
fa 4H , I, 

o  u 

I 

ill 

a^axosq* ^j  bs/qt 'aansssad aaiui-aosgaadwoj 

SSI I 
U0  'riau^va^dB«^  p»4«9jput  ^dtui-aossaaduog 

o o 

H 



60 NACA   RM  NO.    E7J02 

> 
v\ * »t^no JOSS Mduio 5 

*• 

Ra
m-
 
 
Sh

af
t 

pr
es

su
re
 
ho
rs
e-
 

ra
ti

o 
 
po

we
r 

O
 
 
1.

09
 
 
 
33
0 

D
 
 
1.
00
 
 
 
34
0 

IO 

« 
f-t 

o 
r-t 

\* t«I J ossaj 0.0103 

o 

o 
u  O — o 
Id 1^ 

•M   — 
in 

o a> 
a; 

C    CL 
o   tfl 

•- o> 
L. c 
•M « 
10 

«I M 
• 2 

V 

I 

C    V 
o < 

.2 8 
+» o 
•0    « 

3   •) 
Iff "D 
in a 

Er 
C  4-. 

£« 
13 

a> o 

in in 
at m 
L. «I 
a. i- 
E 9- o E 
u O 

a> o> 
s- a 

I      i i 8 

a^nxosqe )j bs/qx  '»anssaatt Of414s 3 



NACA  RM  NO.    E7J02 

!     § s 
%. iMMMta« pMOWUt »nvM »••••*«n 

CD 

r- 3 o 
CM in o 

« o ««    • C CKI 
3   OL — 



NACA RM  No.    E7J02 

t>; 

-. 

s 

»ijnXosllB  *J  bs/ql 
*»jngssud- •j»iu,-.juj>iani 



N*CA  RM  No 



64 

NACA   RM   No.    E7J02 

H0  'san^ejsdiiia) pajvofpui qat^no-autqanx 2 
3 



N*CA   RM No.    E7J02 

65 

<    I   ' 

8 
ID 2 8 o H 9 9 

a S 8 
O     ri 

•»   3 

.9 »- u • 
Q. 

I   E 

8 



66 

NACA   KM  NO.   E7J02 

r k 7             f T Ü          f r 1"I—h/H———1 
i _J&*—U—L- I 4 "o

ta
l 

ta
tl

 

7 -! ( 1 «1 
O • r r 

_l 
-a-J                           S 

t 0  • s 

 g 

 , 

T- fir1 
\~ ' 

.0
0 

00
 

 

)0
 

 4—| -1 -1— 
 1 1 1 i           J0 

« 

a 

8 

8   I 

a. .•= 

g 

6.   o 

U0   '•»JnisJadiB&'j   pa4 «ojp -»     •- --» »** 
-uj   4»t3no-9ClOS-4Sneqx3 

8 
»^Tosqe U bs/qt  'aons 
-saod  *»t!»no-Buoo-3sneqxa 



NACA   RM No.   E7J02 

67 

I 

"* »»«no-auoo-^snetixa wa '•«no-»uoo_^snetpca 



ee 
NACA  RM  No.   E7J02 

aa «Mntimiadm« p»»«oip »»ntcwq» %j b»/qX  ••«• 5*- 
«    01 

>-  o. 
o. HI 

a: 



NACA  RM  No.   E7J02 69 

CO 

— 

j 
« 

fi! N  M 

a 
l-l «H 
« -M 
*»  M 
O *» 
El 10 

O • 

/ 

.-i 

/ 
1 

1 9 

c o 

o 

i 

p 
II 

J 
1 

II 

4 
_4 s \ 

\ 
\ 

2-, 
i 

n c : i ! 
• I 8 

A« 

_8 
«1 O 
+• * 
O lO 

iff 

I« 
t. ••    • o   •  *» 1 = • 
"* T»  — 

I 
8    2 
""   a a. 
. in — 

o  w  a. 
•H «   " 

' *»  « — 

I! 
I»   f   V 
9- 1 

— +» 

B8S. 
4j a-  a> 

•> h •* 
•SET, 

I      U   4-» 
L    n 
O *•   u 
10   O — 

H 111   O   p 

o — 
«1 

H0 '••m^vaadna^ pa^coip 
-uf 4aTano-axz20u-adid-iT«A 

sintosqB u bs/qx '«ans 
-saad ^ax^no-atzsoU-adid-lTVi 

«• 3 S 
•o in o am . — a KV 
O   4- — c a. 

<d a. 
• f <A 

m a 
i « - 
«.   i. o> 
3    3 C 
CT> <f> I 



s 

1 

Hi 

I 
•a 

1 

P. (D 

ill 
J*  «H +» 

* 

1 

JJ! 
1 

•a 

„•  .  s « 
BO        0        -    5* 
»5    «    go 
* 1  & 1 • 

B I • 

I 

f 
ft 

I 
"   8 
S   g, 

CO 

ft g 

to        01 -p g 1 
1*£ 

•s 1 
a       CM 

3    g 
?»T! H it ifij I ig 

ll   AT   § * 

§ 

M 
CO £       • ml 





I 

u 
I»  -H  4* 

if 
sia 

a       a 
•P m I 
3*£ 
« c 

Ö   CO 
•a «   • 11 s. 
Uli 

ii 
•H    I     CD ijj 
£ i b Is I 

|1 

•p n I 

« s ' 
?••* H 

gill 

iJll 

I 

f 

W 1 

| 
3  s 

B 

« % 
& 

"       o TO 

* s? 
cr> 

I 

J* 1 

I 
m 

s 
Sä 

I I « 

5 
£ 

CO s ~ 
HI 

3 

I 

111 
?£« 
Ill 
1*1 •H g  1 

•p «) I 

1*2 
« S , 

I fa 
to 

11 a! 
11*1 

I 

3*    1 

1 
a      CM 

3 ? 

I r 
* 

l 
.-j»" '•" 







mmrmtn (»MR«T) 

Geisenheyner, R. 
Berdysz,  J. J. 

AuTHOR(S) 

DIVISION!   Power Plants,  Jet and Turbine (5)    ^ 
SECTION:    Performance  (16) 
CROSS REFERENCES:  Propeller turbojets - Perfomance ] 

(7S47G.E0) 

m- 20138 
G  AGENCY NUMBER 

«{VISION 

FORG'N. TITLE 

Preliminary results of an altitude-wind-tunnel investigation of a TG-li 
turbine-propeller engine - III - Pressure and temperature distributioi 

ORIGINATING AGENCY:  National Advisory Committee for Aeronautics,  Washington, D. 
TRANSLATION: 

C. 

COUNTRY 
U.S. 

LANGUAGE |FORG'N.CUSS    U. S.OASS FACES 
76 

FEATURES 
photos,  tables, graphs 

ABSTRACT 
An investigation was conducted to determine the performance and the operational 

characteristics of the TG-IOOA propeller turbojet engine.    Pressure and temperature data 
were recorded for altitudes from 5000 to 35,000 ft, compressor-inlet ram-pressure ratios 
from 1.00 to 1.17, and engine speeds from 8000 to 13,000 rpm.    Changes in ram-pressure 
ratios from 1.00 to 1.09 did not affect the distribution of pressures and temperatures. 
Changes in engine speeds had no appreciable effect on the circumferential or radial distrL 
bution of pressures and temperatures at any of the measuring stations with the exception 
of the compressor inlet,  compressor outlet,  and the tail-pipe-nozzle outlet. 

NOTE: Reouests for copies of this report must be addressed to; N.A.C.A.. Washington. D.C 

T-J. HO., AIR MATERIEL   COMMAND TCTT ECHNICAl INDEX WRIGHT FIELD. OHO. USAAF 
-l-O-ll MM 47 1 



- 
ÜAutÄ*: NACA Research Abstracts & Reclassific-ition 

Notice No. 104 dd 3 Aug 56 



E0IHr03169A(lSK3flj 
Geisenheyner, R. 
Berdysz, J. J. 

AUTHOR(S) 

"ES^äwM; 
•stRt'firwcr. H 

AECUSSIHH. 
t>-n-cr~ 

DIVISION:    Power Plants,  Jet and Turbine  (5) 
SECTION     Performance  (16) 
CSOSS REFERENCES. Propeller turbojets - Performance 

(75476.28) 

iA7D: Z0130 
OSIG. AGENCY NUMMB 

RU E7J02 
REVISION 

FORG'N. TITLE 

Preliminary results of an altitude—wind-tunnel investigation of a TG-100A gas 
turbine-propeller engine - III - Pressure and temperature distributions 

ORIGINATING AGENCY, 

TRANSLATION:   • 

National Advisory CammitteeLfpr Aeronautics, '.Vashington, D. C. 
SSSIFIfci. 

[£ssaa[ 
CASH    ILtUS. 

76 
HA TURK 

photos, tables, graphs 
AßSlTQACT 

An investigation was conducted to determine the performance and the operational 
characteristics of the TG-10QA propeller turbojet engine.    Pressure and  temperature data 
were recorded for altitudes from 5000 to 55,000 ft,  compressor-inlet ram-pressure ratios 
from 1.00 to 1.17, and engine epeeds from 8000 to 13,000 rpm.    Changes in ram-pressure 
ratios from 1.00 to 1,09 did not affect the distribution of pressures and temperatures. 
Changes in engine speeds had no appreciable effect on the circumferential or radial distri- 
bution of pressures and temperatures at any of the measuring stations with the exception   , 
of the compressor inlet,  compressor outlet, and the tall-pipe-nozzle outlet.    'TV *•',/» 'j' 

MC.TE; Requests for copies of this report must be addressed to:  H.A.C.A., Hashiifet 
T-2. HO.. AIR MATERIE! WS&BStos. 

feto"- V£. 

WRIGHT FIELD. OHIO, USAAF 


