


NATIONAL ADVISORY COMMITTEE FOR AERONAUTICS 


Jerome C . Huns a ker, Sc. D., Cha irman 


Detlev W. Bronk, Ph. D., Vice Chairman 
Hon. Joseph P. Adams 
Allen V . Astin, Ph. D. 
Preston R. Bassett, M.A. 
Leonard Carmichael, Ph. D. 
Ralph S. Damon, D. Eng. 
James H. Doolittle, Sc. D. 
Ronald M. Hazen, B.S. 

Hugh L. Dryden, Ph. D. 
Director 

John W Crowley, Jr., B.S. 
Associate Director for Research 

Rear Adm. Lloyd Harrison, USN 
Vice Adm. Ralph A. Ofstie, USN 

t ' 

Lt. Gen. Donald L. Putt, USAF 

Hon. Donald A. Quarles 

~ 


Arthur E. Raymond, Sc. D. 

Francis W . Reichelderfer , Sc. D. 

Hon. Oswald Ryan 

Gen. Nathan F. Twining, USAF 


John F. Victory, LL. D. .. 
Executive Secretary 

E. 	H . Chamberlin 
Executive Officer 

Lewis Flight Propulsion Laboratory, 21000 Brookpark Road, Cleveland, Ohio 


Edward R. Sharp, Sc. D., Director 


Langley Aeronautical Laboratory 
Langley Field, Virginia 
H. J. E. Reid, D. Eng., Director 

Ames Aeronautical Laboratory 
Moffett Field, California 
Smith J. DeFrance , D. Eng., Director 



I'" 

t This booklet contains reproductions of charts used to illustrate 

the presentations at the NACA'S 1954 Inspection at the Lewis 

Flight Propulsion Laboratory. Space has been provided for those
• 

who may wish to take notes. 
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OPERAliNG PROBLEMS • 

TURBO JET ENGINE CRASH FIRE INERTING SYSTEM 

(CUTAWAY) (FOR TURBO JET ENGINE) 
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EFFECT OF THRUST ON LANDING RUN 
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... COMBUSTION AND FUELS 

CO MBUSTO R 
PR ES SURE LOSS 

ElPBRI.EIIUlCU~BlOWOUT 
.. 

CURRENT I"'- FUTUR E ""-F UTURE
A COMBUSTORS REQUIREM EN ' REQUIREMENT 

MAXI MUM AllOWABLE PRESSURE lOSS 

JRRENT 
OMB USTORS 

AIR VELOCITY 
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AERODYNAMIC 

ELEVATED {a.DETERIORATION OF 

TEMPERATURE -+ MATERIAL PROPERTIES 


b. CREEP 

~ BUCKLING .. RAPID THERMAL 
-+ REDUCED STIFFNESS ,. HEATI NG -+ STRESSES 

---.... FLUTTER ,. 
o 
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SHADOWGRAPH OF FLOW ON MISSILE MODEL 
VAPOR SCREEN.. 
GUIDES THEORY 

VAPOR SCREEN 

~ -IWSJ,' 
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TEMPERAMENTAL NATURE OF TRANSITION 

SCHLIEREN . SYSTEM 
Wind off
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NUCLEAR PROPULSION 


HEAT 
TR ANSFER 
ELE MENTS 

(FUEl.) 

COOLANT 

DI RECT AI R CYCLE .~ 
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CAPTURE CRO SS SECTIONS OF ..REPRESENTA TIVE MATERIALS 

flAT PLATES SQUARE HONEYCOMB 

-:;;...._-../1 

--- .~ 1='-l=J=1 
---~ l_!~~j_1 

AlUMINUM __ 0.22 
STR UCTU RAl . IRO N 2.4 
MATERi AlS 

CO BHT 36.0 

CONTROL ROD BO ROII 750.0 
MATERI AlS CUIIUI __ 2400.0 

SODIUM 0.49 
COOLA NTS lATER O.M 

LITHIUI 65.0 

• 
1700 °f-l i) 
1600'1 

1700 0 f- " II 
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FULL SCALE ENGINE RESEARCH 
OBJECTIVES OF FULL SCALE ENGINE RESEARCH EXPERIMENTAL TECHNIQUES .. 

.. 
I. OPTIMIZATION OF COMPONENTS 

2 . RECOGNITION AND DEFINITION OF NEW 

3 . EVALUATION OF NEW ENGINES 

PROBLEMS 

I. DIRECT-CONNECT 

2 FREE-JET 

• 
• 

3 . SUPERSONIC TUNNEL 

4 . FLIGHT 
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CHAMBER 

DIRECT-CONNECT TECHNIQUE FREE-JET TECHNIQUE 
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~41~ ~ 1:,,-­
ENGINEJ LTHRUST STAND 
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LAUNCHING TECHNIQUES 

ALTITUDE, FEET 
60,000 

/ 
40,000 / 

MAXIMUM/

/ 
 SPEED 


/ 
 RANGE 


LAUNCH ..... /

')<..

/ ..... , 
20,000 / " 

/ ' 
/ ' 

/
/ 


// GROUND 

/ LAUNCH 


o 	 10 20 40 

TIME, SECONDS 
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COMPRESSOR RESEARCH 
• 

METHODS OF INC REASING AIR flOW ~ 

STAGE PRE SSURE RATIO% MAXIMUM AIRflOW 
100 


80 
 HUB-lO-TiP RATIO~~' 
1 5 ~ • 

60 
 ..1.7 . 
14 
40 


12
20 


6 .8 10 1. 2 14 

R£LATIV E TIP MAtH NO. ... 
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PROPAGATING STALL ROTATI NG STALL • 

STALL 
ROTATION~ 

~ISTALL PRO PAGATOO N> 
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