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I. DUCT ACOUSTICS



Some of the topics covered inthis section are as follows:



Reciprocating Engine Mufflers



Jet Engine Inlet and Discharge Duct Acoustic Liners



Propagation in Flowing Ducts



Liner Configurations and Materials



*Helmholtz Resonators
 


Acoustic Impedance and Flow Resistance



Measurements and Analyses



Facilities and Test Equipment
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Czarnecki, K. R.; and Davis, Don D., Jr.: Dynamometer-Stand Investigation


of the Muffler Used in the Demonstration of Light-Airplane Noise


Reduction. NACA TN 1688, October 1948.



Davis, Don D., Jr.; and Czarnecki, K. R.: Dynamometer-Stand Investigation


of a Group of Mufflers. NACA TN 1838, March 1949.



Davis, Don D., Jr.; Stokes, George M.; Moore, Dewey; and Stevens, George


L., Jr.: Theoretical and Experimental Investigation of Mufflers


with Comments on-Engine-Exhaust Muffler Design. NACA Report 1192,


1954.



Stokes, George M.; and Davis, Don D., Jr.: Exhaust Mufflers as Applied


to the Helicopter. Proceedings of NASA Conference on Helicopters,


Langley Field, Virginia, May 12 and 13, 1954.



Davis, Don D., Jr.: Chapter 21, Handbook of Noise Control. Acoustical


Filters and Mufflers, December 1955.



Fricke, W.; Bissell, J. R.; Bamberg, W. T.; and Martina, C. K.:
 

Analytical and Experimental Studies of Sound Pressures on Ducted



NASA CR-66270, December 1966.
Propellers. 
 

Cawthorn, Jimmy M.; Morris, Garland J.; and Hayes, Clyde: Measurement


of Performance, Inlet Flow Characteristics, and Radiated Noise for


a Turbojet Engine Having Choked Inlet Flow. NASA TN D-3929,


May 1967.



Marsh, A. H.: Study of Acoustical Treatments for Jet-Engine Nacelles.


Jour. Acous. Soc. of Amer., vol. 43, no. 5, May 1968.



Marsh, A. H.; Elias, I.; Hoene, J. C.; and Frasca, R. L.: A Study of


Turbofan Engine Compressor Noise Suppression Techniques. NASA


CR-1056, June 1968.



Chestnutt, David: Noise Reduction by Means of Inlet-Guide-Vane Choking


in an Axial-Flow Compressor. NASA TN D-4682, July 1968.



Cimerol, J. J.; Erickson, A. R.; and Fisher, J. I.:- Investigation of the


Properties of Fiber Metal Acoustical Materials. NASA CR-66643,


September 1968.



Watson, H. A., Jr.; Thompson, J. D.; and Rucker, Carl E.: Structural and


Environmental Studies of Acoustical Duct-Lining Materials. Presented


at Conference on Progress of NASA Research Relating to Noise Alleviation


of Large Subsonic Jet Aircraft, Langley, October 8-10, 1968. NASA SP-189.



Zorumski, William E.; and Parrott, Tony L.: Nonlinear Acoustic Theory for


Thin Porous Sheets. Presented at Conference on Progress of NASA


Research Relating to Noise Alleviation of Large Subsonic Jet Aircraft,


Langley, October 8-10, 1968. NASA SP-189.
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Chestnutt, David; and Crigler, John L.: Potential of Inlet-Guide-Vane


Configuration for Inlet Noise Reduction. Conference on Noise


Alleviation of Large Subsonic Jet Aircraft, Langley Research Center,


October.8-I0, 1968. NASA SP-189.



Chestnutt, David: Jet Engine Inlet Noise Control. Sound and Vibration,


vol. 2, no. 12; December 1968, pp. 10-14.



Arnold, Lee; and Slutsky,'Simon: Attenuation of Plane Waves of Sound by


Suspension of Resonating Particles. Presented at Basic Aerodynamic


Noise Research Conference,.NASA Headquarters, Washington, D.C.,


July 14 and 15, 1969. NASA SP-207.



Plumblee, Harry E.: Effect of Duct Heating on Jet and Fan Noise.


Presented at Basic Aerodynamic Noise Research Conference, NASA


Headquarters, Washington, D.C., July 14 and 15, 1969. NASA SP-207.



Lansing, Donald L.: The Exact Solution for the Radiation of Sound from a


Semi-Infinite Circular Duct with an Application to Fan and Compressor


Noise. Presented at NASA Symposium on Analytical Methods in Aircraft


Aerodynamics, Ames Research Center, October 28-30, 1969. NASA SP-228.



Chestnutt, David; and Clark, Lorenzo R.: Effects of Inlet-Guide-Vane


Configuration and Relative Blade Velocity on Noise from Axial-Flow


Compressors. NASA TN D-5507, February 1970.



Zorumski, William E.: Acoustic Scattering by a Porous Elliptic Cylinder


with Nonlinear Resistance. Ph.D. Thesis, Virginia Polytechnic


Institute, March 1970.



Marino, Peter A., Jr.: Sound Absorption in Acoustically Treated Ducts


in the Presence of Oblique Waves. NASA CR-66968, June 1970.



Brown, David: Investigation of the Influence of Duct-Mounted Helmholtz


Resonators on the Sound Field of a Model Ducted Propeller.
 

NASA CR-1653, September 1970.



Pendley, Robert E.; and Marsh, Alan H.: Investigation of DC-8 Nacelle


Modifications to Reduce Fan-Compressor Noise in Airport Communities.


Part I - Summary of Program Results. NASA CR-1705, December 1970.



Marsh, Alan H.; Frasca, R. L.; Gordon, D. K.; Henry, C. A.; Laurie, G. L.; 
and Kamei, L. T.: Investigation of DC-8 Nacelle Modifications to 
Reduce Fan-Compressor Noise in Airport Communities. Part II -. 

Design Studies and Duct-Lining Investigations. NASA CR-1706, 
December 1970. 

Manhart, J. Kenneth; Campbell, D. A.; Henry, C. A.; and Lowder, E. M.:
 

Investigation of DC-8 Nacelle Modifications to Reduce Fan-Compressor


Noise in Airport Communities. Part III - Static Tests of Noise


Suppressor Configurations. NASA CR-1707, December 1970.



Zwieback, E. L.; Lowder, E. M.; Ilkcagla, E. A.; Andresen, H.; Henry, C.


A;; Marsh, Alan H.; Gordon, D. K.; Cleveland, N. L.: Investigation


of DC-8 Nacelle Modifications to Reduce Fan-Compressor Noise in


AirportiCommunities. Part IV - Flight Acoustical and Performance


Evaluations. NASA CR-1708, December 1970.
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Wahllon, H. D.; Gabbay, Ellis J,; Ferry, G. B., Jr.; and Cleveland, N. L.:
 

Investigation of DC-8 Nacelle Modifications to Reduce Fan-Compressor
 

Noise inAirport Communities. Part V - Economic Implications of


Retrofit. NASA CR-1709, December 1970.



Langdon, Lawrence E.; Gabriel, Richard F.; and Marsh, Alan H.:


Investigation of DC-8 Nacelle Modifications to Reduce Fan-Compressor.


Noise inAirport Communities. Part VI - Psychoacoustic Evaluation.


NASA CR-1710, December 1970.



Anon.: Study and Development of Turbofan Nacelle Modifications to.


Minimize Fan-Compressor Noise Radiation. Vol. II- Acoustic Lining


Development. NASA CR-1712, 1971.



Anon.: Study and Development-of Turbofan Nacelle Modifications to


Minimize Fan-Compressor Noise Radiation. Vol. III - Concept Studies
 

and Ground Tests. NASA CR-1713, 1971.



Anon.: Study and Development of Turbofan Nacelle Modifications to


Minimize Fan-Compressor Noise Radiation. Vol. IV- Flightworthy


Nacelle Development. NASA CR-1714, 1971.



Anon.: Study and Development of Turbofan Nacelle Modifications to


Minimize Fan-Compressor Noise Radiation. Vol. V - Sonic Inlet


Development. NASA CR-1715, 1971.



Anon.: Study and Development of Turbofan Nacelle Modifications to


Minimize Fan-Compressor Noise Radiation. Vol. VI - Economic


Studies. NASA CR-1716, 1971.



Anon.: Study and Development of Turbofan Nacelle Modifications to


Minimize Fan-Compressor Noise Radiation. Vol. VII - Subjective


Evaluhtion Tests. NASA CR-1717, 1971.



Anon.: Study and Development of Turbofan Nacelle Modifications to 
Minimize Fan-Compressor Noise Radiation. Vol. I - Program 

Q Summary. NASA CR-1711, 1971. 
Chestnutt, David; Hubbard, Harvey H.; and Feiler, Charles E.: Trends in 

Noise Control for Aircraft Gas Turbine Power Plants. Conference on 
Aircraft Safety and Operating Problems, Langley Research Center,
 

NASA SP-270, May 1971.



Zorumski, William E.; and Parrott, Tony L.: Nonlinear Acoustic Theory


for Rigid Porous Materials. NASA TN D-6195, June 1971.



Hayden, R. E.: Noise Generation by Duct Elements in Low Speed Air


Flows. Proceedings of Purdue Noise Control Conference, Lafayette,


Indiana, July 14-16, 1971.



McDaniel, 0. H.: Performance of Absorptive Duct Liners inthe Presence


of Spinning Modes. Proceedings of Purdue Noise Control Conference,


Lafayette, Indiana, July 14-16, 1971.





Oslac, M. J.: The Use of the Spinning Mode Synthesizer for Studying


Complex Modes in Ducts of Varying Cross Sections. Proceedings


of Purdue Noise Control Conference, Lafayette, Indiana, July 14-16,


1971.



Zorumski, William E.: Acoustic Scattering and Absorption by a Rigid


Porous Elliptic Cylindrical Shell. NASA TN D-6340, August 1971.



Hilton, David A.; Pegg, Robert J.; Parrott, Tony L.; and Alfredson,


Robin J.: Evaluation of the Noise Reduction of Two Exhaust Muffler


Configurations for the H-13 Helicopter. LWP No. 984, August 1971.



Drischler, Joseph A.: Analytic Studies of Sound Pressures Inside the


Duct of Ducted Propellers. NASA TN D-6345, September 1971.



Chestnutt, David; and Clark, Lorenzo R.: Noise Reduction by Means of


Variable Geometry Inlet Guide Vanes in a Cascade Apparatus.


NASA TM X-2392, October 1971.



Budoff, Marvin; and Zorumski, W. E.: Flow Resistance of Perforated


Plates in Tangential Flow. NASA TM X-2361, October 1971.



Plett, E. G.: Tower, T. M.; Abdelhamid, A. N.; and Summerfield, M.:


Noise of Jets Discharging from a Duct Containing Bluff Bodies.


Proceedings of INTER NOISE 72, Washington, D.C., October 4-6, 1972.
 


Reethof, G.; and Karvelis, A. V.: Control Valve Noise and Its Reduction -

State of the Art. Proceedings of INTER NOISE 72, Washington, D.C., 
October 4-6, 1972. 

Barna, P.S.: Measurements of Flow Resistance of Various Resonator


Orifice Configurations (Phase I). NASA CR (Contract NASI-9434), 1972.



Heller, Hanno H.; and Widnall, Sheila E.: The Role of Fluctuating Forces


in the Generation of Compressor Noise. NASA CR-2021, 1972.



Soffel, Arthur R.; and Morrow, Paul F.: Investigation of the Tone-Burst


Tube for Duct Lining Attenuation Measurement. NASA CR-112031, 1972.



Holm, Raymond G.; and Zorumski, William E.: Acoustics Radiation Patterns


for a Source in a Hard-Walled Unflanged Circular Duct. NASA TN


D-7360, 1973.



Zorumski, William E.: Acoustic Impedance of Curved Multilayered Duct


Liners. NASA TN D-7277, 1973.



Harrington, Walter W.: Design and Development of an Automatic Control


System for the In-Duct Cancellation of Spinning Modes of Sound.


NASA CR-132317, 1973.



Lowson, M. V.; and Baskaran, S.: Propagation of Sound in Elliptic Ducts.


NASA CR-132307, 1973.
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Plumblee, H. E.; Dean, P. D.; Wynne, G. A.; and Burrin R. H.: Sound


Propgation in and Radiation From Acoustically Lined Flow Ducts:


A Compar-ison of Experiment and Theory. NASA CR-2306, 1973.



Seiner, John; and Reethof, Gerhard: Design and Development of the


Spinning Mode Synthesizer. NASA CR-2260, 1973.



Lansing, Donald L.; and Zorumski, William E.: Effects of Wall Admittance


Changes on Duct Transmission and Radiation of Sound. Journal.of


Sound and Vibration, vol. 27- no. 1, March 1973.



Nayfeh, A. H.; and Zorumski, W. E.: The Acoustics of Aircraft Engine-

Duct Systems. Proceedings of the CASI/AIAA Aeronautical Meeting,


October 1973.



Parrott, Tony L.: An Improved Method for Design of Expansion-Chamber


Mufflers with Application to an Operational Helicopter. NASA


TN D-7309, October 1973.



Parrott, Tony L.: Propagation of Sound Through Thermal Gradients Along


the Axis of a Quartz Tube. MS Thesis, GWU, Washington, DC, 1973.



Zorumski, William E.: Generalized Radiation Impedance and Termination


Reflection Coefficients of Circular and Annular Ducts. Journal


of Acoustical Society of America, vol. 54, no. 6, 1973, pp. 1433-1844.



Nayfeh, A. H. and Tejionis, D. P.: Acoustic Propagation in Ducts with


Varying Cross Sections. Journal of Acoustical Society of America,


vol. 54, 1973, pp. 1654-1660.



Nayfeh, A. H.: Effect of the Acoustic Boundary Layer on the Wave


Propagation in Ducts. Journal of Acoustical Society of America,


vol. 54, 1973, pp. 1737-1742.



Nayfeh, A. H.; Telionis, D. P.; Lekoudis, S. H.: Acoustic Propagation

in Ducts with Varying Cross Sections and Sheared Mean Flow.
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Nayfeh, A. H.; and Telionis, D. P.: Algebraically Growing Waves in Ducts
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Nayfeh, A. H.; and Tsai, M. S.: Nonlinear Acoustic Propagation in


Two-Dimensional Ducts. Journal of Acoustical Society of America,
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Nayfeh, A. H.; Kaiser, J. E.; and Shaker, B. S.: Effect of Mean-Velocity


Profile Shapes on Sound Transmission through Two-Dimensional Ducts.


Journal of Sound and Vibration,, vol. 34, 1974, pp. 413-423.



Zorumski, William E.; and Mason, Jean P.: Multiple Eigenvalues of Sound-

Absorbing Circular and Angular Ducts. Journal of the Acoustical


Society of America. June 1974.
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II. PROPAGATION AND OPERATIONS



Some of the topics covered in this section are as follows:



Atmospheric Propagation of Sound and Shock Waves



Absorption, Scattering, Refraction, Diffraction, and


Refledtion



Turbulence and Wind Effects



Aural Detection



Noise Abatement Aircraft Operations
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III. ROTATING'BLADE NOISE,



Some of the topics covered in this section are as follows:



Free and Ducted Propellers; Tilt Rotors; Main and Tail


Rotors of Helicopters



Noise due to Torque, Thrust, Coning, Thickness, Unsteady


Loads, and Vortex Shedding and Nonuniform Inflow



Near- and Far-Field Noise Measurement, Analysis, Prediction,



and Reduction



Rotating Blade Induced Loads on Structures





16 

III. ROTATING BLADE NOISE



Deming, Arthur F.: Propeller Rotation Noise Due to Torque and Thrust.


NACA TN 747, January 1940.



Theodorsen, Theodore; and Regiet, Arthur A.: The Problem of Noise


Reduction with Reference to Light Airplanes. NACA TN 1145,


August 1946.



Yudin, E.Y.: On the Vortex Sound from Rotating Rods. NACA TM 1136,


March 1947.



Crigler, John L.; and Jacquis, Robert E.: Propeller-Efficiency Charts


for Light Airplanes. NACA TN 1338, July 1947.



Hicks, Chester W.; and Hubbard, Harvey H.: Comparison of Sound
 

Emission from Two-Blade, Four-Blade, and Seven-Blade Propellers.


NACA TN 1354, July 1947.



Hubbard, Harvey H.; and Regier, Arthur A.: Propeller-Loudness Charts


for Light Airplanes. NACA TN 1358, July 1947.



Regier, Arthur; and Hubbard, Harvey H.: Factors Affecting the Design


of Quiet Propellers. NACA TM No. L7H05, September 19, 1947.



Hubbard, Harvey H.: Sound from Dual-Rotating and Multiple Single-

Rotating Propellers. NACA TN 1654, July 1948.



Gutin, L.: On the Sound Field of a Rotating Propeller. NACA TM 1195,


October 1948.



Hubbard, Harvey H.: Sound Measurements for Five Shrouded Propellers


at Static Conditions. NACA TN 2024, April 1950.



Beranek, Leo L.; Elwell, Fred S.; Roberts, John P.; and Taylor, C.


Fayette: Experiments in External Noise Reduction of Light


Airplanes. NACA TN 2079, May 1950.
 


Hubbard, Harvey H.; and Regier, Arthur A.: Free-Space Oscillating


Pressures Near the Tips of Rotating Propellers. ANCA Report 996,


1950.



Roberts, John P.; and Beranek, Leo L.: Experiments inExternal Noise
 

Reduction of a Small Pusher-Type Amphibian Airplane. NACA TN-2727,
 

July 1952.



Hubbard, Harvey H.; and Lassiter, Leslie W.: Sound from a Two-Blade


Propeller at Supersonic Tip Speeds. NACA Report 1079, 1952.





17 

Hubbard, Harvey H.: Propeller-Noise Charts for Transport Airplanes.


NACA TN 2968, June 1953.



Gilman, Jean, Jr.: Propeller-Performance Charts for Transport Airplanes.


NACA TN 2966, July 1953.



Regier, Arthur; and Hubbard, Harvey H.: Status of Research on Propeller


Noise and Its Reduction. J. Acous. Soc. Amer., vol. 24, no. 3,


May 1953, pp. 395-404.



Radin, Edward J.; and Carpenter, Paul J.: Investigation of a Pulse

Jet-Powered Helicopter Rotor on the Langley $elicopter Test Tower.


NACA RM L53LIS, Febraury 8, 1954.



Hubbard, Harvey H.; and Lassiter, Leslie W.: Oscillating Pressures


Near a Static Pusher Propeller at Tip Mach Numbers up to 1.20


with Special Reference to the Effects of the Presence of the


Wing. NACA TN 3202, July 1954.
 


Hubbard, Harvey H.; and Lassiter, Leslie W.: Some Aspects of the


Helicopter Noise Problem. NACA.TN 3239, August 1954.



Regier, A. A.; Hubbard, H. H.; and Lassiter, L. W.: Technical


Aspects of Sound. Aircraft Noise, Elsevier Press, vol. II,


chapter 24, 1954.



Hubbard, Harvey H.: Effects of Some Variables on Near-Field Noise


from Propellers. Proceedings of NACA Conference on Some Problems


of Aircraft Operation, LFPL, Cleveland, Ohio, November 17 and 18,


1954.



Garrick, I. E.; and Watkins, Charles E.: A Theoretical Study of the


Effect of Forward Speed on the Free-Space Sound-Pressure Field


Around Propellers. NACA Report 1198, 1954.



Kurbjun, Max C.: Noise Survey of a 10-Foot Four-Blade Turbine-Driven


Propeller Under Static Conditions. NACA TN 3422, July 1955.



Mace, William D.; Haney, Francis J.; and Brummer, Edmund A.:


Instrumentation for Measurement of Free-Space Sound Pressures


in the Immediate Vicinity of a Propeller in Flight. NACA


TN 3534, January 1956.



Watkins, Charles E.; and Burling, Barabar J.: A Method for Calculation


of Free-Space Sound Pressures Near a Propeller in Flight Including


Considerations of the Chordwise Blade Loading. NACA TN 3809,


November 1956.



Kurbjun, Max C.: Noise Survey of a Full-Scale Supersonic Turbine-

Driven Propeller Under Static Conditions. NACA TN 4059,


July 1957.





18 

Kurbjun, Max C.: Noise Survey Under Static Conditions of a Turbine-Driven


Transonic Propeller with an Advance Ratio of 4.0. NASA Memo
 

4-18-59L, May 1959. 
 N 

O'Bryan, Thomas C.; and Hammack, Jerome B.: Flight Performance of a


Transonic Turbine-Driven Propeller Designed for Minimum Noise.


NASA- Memo 4-19-59L, May 1959.



Hubbard, H. H.; and Maglieri, D. J.: Noise Characteristics of Helicopter


Rotors at Tip Speeds up to 900 Feet Per Second. J. Acous. Soc.


Amer., vol. 32, no. 9, September 1960.



Scheiman, James; and Ludi, LeRoy H.: Qualitative Evaluation of Effect


of Helicopter Rotor Blade Tip Vortex on Blade Airloads. NASA


TN D-1637, May 1963.



Scheiman' James: A Tabulation of Helicopter Rotor-Blade Differential


Pressures, Stresses, and Motions as Measured in Flight. NASA


TM X-952, 1964.



Copeland, W. Latham: Inlet Noise Studies for an Axial-Flow Single-Stage


Compressor. NASA TN D-2615, February 1965.



Crigler, John L.; and Copeland, W. Latham: Noise Studies of Inlet-
 
Guide-Vane-Rotor Interaction of a Single-Stage Axial-Flow Compressor.


NASA TN D-2962, September 1965.



Copeland. W. Latham; Crigler, John L.; and Dibble, Andrew C.: Contribution


of Downstream Stators to the Interaction Noise of a Single-Stage

Axial-Flow Compressor. NASA TN D-3892, April 1967.



Scheiman, James; and Kelley, Henry L.: Comparison of Flight Measured


Helicopter Rotor Blade Chordwise Pressure Distributions and


Two-Dimensional Airfoil Characteristics. NASA TN D-3936, May 1967.



Chestnutt, David; and Stewart, Noral D.: Axial Flow Compressor Noise


Reduction by Means of Inlet Guide Vane Choking. LWP No. 473,


August 30, 1967. (Superseded by NASA TN D-4682, July 1968.)



Chestnutt, David: Noise Reduction by Means of Inlet-Guide-Vane


Choking in an Axial-Flow Compressor. NASA TN D-4682, July 1968.



Crigler, John L.; Copeland, W. Latham; and Morris, Garland J.:


Turbojet-Engine Noise Studies to Evaluate Effects of Inlet-Guide

Vane-Rotor Spacing. NASA TN D-4690, August 1968.



Chestnutt, David; and Crigler, John L.: Potential of Inlet-Guide-Vane


Configuration for Inlet Noise Reduction. Presented at Conference


on Progress of NASA Research Relating to Noise Alleviation of


Large Subsonic Jet Aircraft, Langley, October 8-10, 1968.


NASA SP-189.





19 

Lowson, Martin V.: Compressor Noise Analysis. Presented at Conference


on Progress of NASA Research Relating to Noise Alleviation of Large


Subsonic Jet Aircraft, Langley, October 8-10,.1968. NASA SP-189.



Leverton, John W.: Helicopter Noise - Blade Slap. Part I - Review and


Theoretical Study. NASA CR-1221, October 1968.



Tanna, H. K.: Computer Program forthe Prediction of Rotational Noise


Due to Fluctuating Loading on Rotor Blades. NASA CR-66867,


December 1968.



Maglieri, Domenic J.; and Crigler, John L.: Noise Reduction T6chniques


for Engines and Propellers. FAA Conference on STOL Transport,


Noise Certification Report No. FAA-NO-69-1, January 30, 1969.



Hubbard, Harvey H.; and Maglieri, Domenic J.: Noise Source Characteristics


of Engines and Propellers. FAA Conference on STOL Transport,


Noise Certification Report No. FAA-NO-69-1, January 30, 1969.



Lowson, M. V.: Theoretical Studies of Compressor Noise. NASA CR-1287,


. March 1969.



Tanna, H. K.: Theoretical Investigation of Rotational Noise. NASA


CR-66870, March 1969.



Heller, Hanno H.; Widnall, Sheila E.; and Gordon, Colin G.: Correlation


of Fluctuating Forces with the Sound Radiation from Rigid Flow


Spoilers. NASA CR-1340, May 1969.



Sadler, S. Gene; and Loewy, Robert G.: A Theory for Predicting the


Rotational and Vortex Noise of Lifting Rotors in Hover and Forward


Flight. NASA CR-1333, May 1969.



Wright, S. E.; and Tanna, H. K.: A Computational Study of Rotational


Noise. NASA CR-66869, May 1969.



Hilton, David A.; and Henderson, Herbert R.: Description of the Noise


Measurement Program on a Standard and a Modified Kaman HH-43B


Helicopter with Some Initial Results. LWP No. 755, June 1969.


(Superseded by NASA TM X-2226, February 1971.)



Leverton, J. W.: Experimental Study of Rotor Noise. NASA CR-66868,


June 1969.



Ollerhead, J. B.; and Munch,'C. L.: An Application of Theory to Axial


Compressor Noise. NASA CR-66859, July 1969.



Henderson, Herbert R.; and Hilton, David A.: Description of the Noise


Measurement Program on a Standard and a Modified Sikorsky SH-3A


Helicopter with Some Initial Reuslts. LWP No. 803, September 1969.


(Superseded by NASA TN D-7330, 1973.)





20 

Hilton, David A.; and Henderson, Herbert R.: Description of the Noise


Measurement Program on a Standard and Two Modified Hughes OH-6A


Helicopters with Some Initial Results. LWP No. 838, December 23, 1969.


(Superseded by NASA TN D-7216, 1973.)



Chestnutt, David; and Clark, Lorenzo R.: Effects of Inlet-Guide-Vane


Configuration and Relative Blade Velocity on Noise from Axial-Flow


Compressors. NASA TN D-5507, February 1970.
 


Ollerhead, J. B.; and Munch, C. L.: An Application of Theory to Axial


Compressor Noise. NASA CR-1519, April 1970.



Kramer, James J.; Chestnutt, David; Krejsa, Eugene A.; Lucas, James G.;


and Rice, Edward J.: Noise Reduction. Presented at NASA Conference


on Aircraft Propulsion, Lewis Research Center. November 18 and 19,


1970, NASA SP-259.



Metzger, F.B.; and Ganger, T. G.: Prop Fan: Results of Initial


Prop-Fan Model Acoustic Testing - Vol. I. NASA CR-111842,


December 4, 1970.



Metzger, F.B.; and Ganger, T. G.: Prop Fan - Results of Initial


Prop-Fan Model Acoustic Testing - Vol. 11. NASA CR-111842,


December 4, 1970.



Hilton, David A.; Henderson, Herbert R.; and Pegg, Robert J.: Ground


Noise Measurements During Flyover, Hover, Landing, and Take-Off


Operations of a Standard and a Modified HH-43B Helicopter.


NASA TM X-2226, February 1971.



Chestnutt, David; Hubbard, Harvey H.; and Feiler, Charles E.: Trends


in Noise Control for Aircraft Gas Turbine Powerplants. Proceedings


of NASA Aircraft Safety and Operating Problems Conference, Langley


Research Center, May 4-6, 1971. NASA SP-270.



Henderson, Herbert R.; and Hilton, David A.: Description of the Noise


Measurement Program on a Standard and the Modified Phase IIOH-6A


Helicopter. LWP No. 963, May 26, 1971.
 


Alfredson, R. J.: Performance Predictions of Resonator Mufflers.


Proceedings of Purdue Noise Control Conference, Lafayette, Indiana,


July 14-16, 1971.



Hardin, J. C.; and Brown, T. J.: Time Series Analysis of Compressor


Noise. Proceedings of Purdue Noise Control Conference, Lafayette,


Indiana, July 14-16, 1971.



Reethof, G.: Rotor Noise Sources - A Review. Proceedings of Purdue


Noise Control Conference, Lafayette, Indiana, July 14-16, 1971.





21 

Wright, S. E.: Discrete Rotor Noise. Proceedings of Purdue Noise


Control Conference, Lafayette, Indiana, July 14-16, 1971.



Scheiman, J.; Hilton, D. A.; and Shivers, J. P.: Acoustical Measurements


of the Vortex Noise for a Rotating Blade Operating With and Without


Its Shed Wake Blown Downstream. NASA TN D-6364, August 1971.



Pegg, Robert J.; and Hosier, Robert'N.: VTOL Noise Research at the
 

Langley Research Center. Proceedings of ARO-D/AHS Helicopter
 

Noise Symposium, Durham, North Carolina, September 29 and 30, 1971.



Scheiman, James; and Hilton, David A.: Rotating Blade Vortex Noise With


and Without Axial Velocity. Proceedings of the ARO-D/AHS Helicopter


Noise Symposium, Durham, North Carolina, September 29 and 30, 1971.



Wright, S. E.: Discrete Rotor Noise. Proceedings of the ARO-D/AHS


Helicopter Noise Symposium, Durham, North Carolina, September 29 and 30,


1971.



Chestnutt, David; and Clark, Lorenzo R.: Noise Reduction by Means of


Variable-Geometry Inlet Guide Vanes in a Cascade Apparatus.
 

NASA TM X-2392, October 1971.



Hubbard, H. H.; Lansing, D. L.; and Runyan, 1H.L.: A Review of Rotating


Blade Noise Technology. J. Sound Vib., vol. 19, no. 3, December 1971,


pp. 227-249.



Wright, S. E.: Discrete Radiation from Rotating Periodic Sources.


J. Sound and Vibration, vol. 17, no. 4, 1971, pp. 437-498.



Leverton, John W.: Helicopter Noise - Blade Slap. Part-2: Experimental


Results. NASA CR-1983, March 1972.



Heller, Hanno H.; and Widnall, Sheila E.: The Role of Fluctuating


Forces in the Generation of Compressor Noise. NASA CR-2012,


May 1972.



Holm, R. G.: On the Aerodynamic Noise Generation by Axial-Flow Compressor.


Master's Thesis, George Washington University, September 1972.



Lowson, M. V.: Fan Noise Mechanisms and Control II. Proceedings of


INTER NOISE 72, Washington, D.C., October 4-6, 1972.
 


Lowson, M. V.; Whatmore, A.; and Whitfield, C. E.: Source Mechanisms for


Rotor Noise Radiation. NASA CR-2077, 1972.



Henderson, Herbert R.; Pegg, Robert J.; and Hilton, David A.: Results of


the Noise Measurements Program on a Standard and Modified OH-6A


Helicopter., NASA TN D-7216, 1973.



Pegg, Robert J.; Henderson, Herbert R.; and Hilton, David A.: Results


of the Flight Noise Measurements Program Using a Standard and


Modified SH-3A Helicopter. NASA TN D-7330, 1973.





22 

Lowson, M. V.; Whatmore, A.; and Whitifield. C. E.: Source Mechanisms


for Rotor Noise Radiation. NASA CR-2077, 1973.



Magliozzi, B.; Johnson, B. V.; Hanson, D. B.; and Metzger, F. B.: Noise


and Wake Structure Measurements in a Subsonic Tip Speed Fan.


NASA CR-2323, 1973.



Magliozzi, B.; Johnson, V. B.; Hanson, D. B.; and Metzger, F. B.: Noise


and Wake Structure Measurements on a Subsonic Tip Speed Fan


Tabulation and Plots of Test Data. NASA CR-132259, 1973.



Metzger, F. B.; Hanson, D. B.; Menthe, R. W,; and Towle, G. B.: Analytical

Parametric Investigation of Low Pressure Ratio Fan Noise.


NASA CR-2188, 1973.



Stewart, John S.: A Theoretical and Experimental Study of Wood Planer


Noise and Its Control. NASA CR-112314, 1973.



Whatmore, A. R.; and Lowson, M. V.: Some Effects of Ground and Side
 

Planes on the Acoustics Output of a Rotor. NASA CR-132306, 1973.



Pegg, Robert J.; Henderson, Herbert R.; and Hilton, David A.: Flyover


Noise Characteristics of a Tilt-Wing V/STOL Aircraft (XC-142A).


NASA TM X-3074, 1974.



Hosier, Robert N.; and Ramakrishnan, Ramani: Helicopter Rotor Rotational
 

Noise Predictions Based on Measured High-Frequency Blade Loads.
 

NASATN D-7624, 1974.



Stoffel, S. W.: NASA-Langley Helicopter Tower Instrumentation System.


NASA CR-132522, 1974.



Farassat, F.: Thickness Noise of Rotating Machinery at Low and High


Speeds. Proceedings of the Eight International Congress on


Acoustics, London, 1974.



Farassat, F.: Some Research on Helicopter Noise-Thickness and


Rotational Noise. Proceedings of Second Interagency Symposium


on University Research in Transportation Noise, June 5-7, 1974.



Farassat, F.: The Acoustic Far Field of Rigid Bodies inArbitrary


Motion. J. of Sound and Vibration, vol. 32, part 3, 1974.



Brooks, Thomas F.; and Bailey, J. Ronald: Reduction of Aerodynamic


Noise in Idling Woodworking Machines. Presented at the 1974


International Conference on Noise Control Engineering, September 1974.



Scheiman, James: Further Analysis of Broadband Noise Measurements


for a Rotating Blade Operating With and Without Its Shed Wake Blown


Downstream. NASA TN D-7623, September 1974.





23 

IV. JET NOISE



Some of the topics covered in this section are as follows:



Near- and Far-Noise Fields



Subsonic and Supersonic Flows



Model Jets, Jet Engines, and Rocket Engines



Free Jets, Shear Layers, Impinging Jet and Coaxial Jets



Mach Waves, Turbulence, Temperature and Velocity Profiles,


and Combustion



Mufflers, Suppressors, andNoise Control



Equipment, Facilities, and Test Methodology





24 

IV. JET NOISE



Lassiter, Leslie W.; and Hubbard, Harvey H.: Experimental Studies of


Noise From Subsonic Jets in Still Air. NACA TN 2757, 1952.



Lassiter, Leslie W.; and Hubbard, Harvey H.: Pressure Fluctuations due


to Jets. Proceedings of NACA Conference on Aircraft Loads, Flutter,


and Structures, Langley Field, Virginia, March 2-4, 1953.



Uberoi, Mahinder S.: Correlations Involving Pressure Fluctuations in


Homogeneous Turbulence. NACA TN 3116, January 1954.



Hubbard, H. H.; and Regier, A. A.: The Nature of Aircraft Noise Sources.


Proceedings of the NACA University Conference on Aerodynamics,


Construction, and Propulsion. Vol. II - Aerodynamics. Lewis Flight


Propulsion Laboratory, Cleveland, Ohio, October 1954.



Lassiter, Leslie W.; and Heitkotter, Robert H.: Some Measurements of


Noise from Three Solid-Fuel Rocket Engines. NACA TN 3316,


December 1954.



Lassiter, L.W.; and Hubbard, H. H.: Some Results of Experiments


Relating to the Generation of Noise in Jets. J. Acous. Soc. Amer.,


vol. 27, no. 3, May 1955, pp. 431-437.



Lassiter, Leslie W.; and Hubbard, Harvey H.: The Near Noise Field of


Static Jets and Some Model Studies of Devices for Noise Reduction.


NACA TN 3187, 1956.



Lassiter, Leslie W.; and Hess, Robert W.: Calculated and Measured


Stresses in Simple Panels Subject to Intense Random Acoustic


Loading. Including the Near Noise Field of a Turbojet Engine.


NACA TN 4076, 1958.



Kurbjun, Max C.: Limited Investigation of Noise Suppression by


Injection of Water into Exhaust of Afterburning Jet Engine.


NACA TM L57L05, February 20, 1958.



Edge, Philip M., Jr.: Random Noise Testing of Aircraft and Missile
 

Components with the Aid of a Laboratory Air Jet. Shock, Vibration,


andAssociated Environments, part ii,bul. no. 27, June 1959.



Mayes, W. H.; Lanford, W. E.; and Hubbard, H. H.: Near-Field and


Far-Field Noise Surveys of Solid-Fuel Rocket Engines for a Range

of Nozzle Exit Pressures. NASA TN D-21, August 1959.



Mollo-Christense, Erik; and Maramisimka, R.: Sound Emission from Jets


of High Subsonic Velocities. J. Fluid Mechanics, vol. 8, May 1960,


pp. 49-60.





25 

Mayes, W. H.; Edge, P. M., Jr.; and O'Brien, J. S., Jr.: Near-Field


and Far-Field Noise Measurements for a Blowdown-Wind Tunnel Super

sonic Exhaust Jet Having about 475,000 Pounds of Thrust. NASA


TN D-517, April 1961.



Modlin, C. T.., Jr.; and Edge, P. M., Jr.: Model Studies.of Jet.Noise


Generation. Sound - Its Uses andControl, July - August 1962.



Mollo-Christensen, E.: Jet Flow and Jet Noise. Presented at Annual


Meeting of JAS, January 1963. MIT Report ASRL TR 1006, January 1963.



Mollo-Christensen, E.: Measurements of Near Field Pressures of Subsonic


Jets. MIT Report ASRL TR 1009, April 1963. AGARD Report 449, 1963.



Mollo-Christensen, Erik; Kolpin, Marc A.; and Martucelli, John R.:


Experiments on Jet Flows and Jet Noise Far Field Spectra and


Directivity Patterns. J. FluidMech., vol. 18, part-2, 1964,


pp. 285-301.



Cawthorn, J. M.; and Green, R. N.: Correlation of the Exhaust Jet Noise


.Field of the 9- by 6-Foot Thermal Structures Tunnel with Its


Operating Conditions. LWP No. 22, July 28, 1964.



Kantarges, George T.; and Cawthorn, Jimmy M.: Effects of Temperature


on Noise of Bypass Jets as Measured in the Langley Noise Research
 

Facility. NASA TN D-2378, August 1964.



Ffowcs-Williams, J. E.; and Maidanik, G.: Mach Wave Radiation from a


Highly Sheared Supersonic Turbulent Flow. J. Fluid Mech., vol. 21,


part 4, 1965, pp. 641-657.



Ffowcs-Williams, J. E.: On the Development of Mach Waves Radiated by


Small Disturbances. J. Fluid Mech., vol. 22, part 1, 1965,


pp. 49-55.



Atvars, J.; Schubert, L. K.; and Ribner, H. S.: Refraction of Sound


from a Point Source Placed in an Air Jet. J. Acous. Soc. Amer.,


vol. 37, no. 1, January 1965, pp. 168-170.



Ffowcs-Williams, J. E.: Sound Emission from Turbulence in Inhomogeneous


Convective Motion. Proceedings of the 5th International Congress


on Acoustics. Liege, Belgium, September 7-14, 1965.



Grande, E.: Refraction of Injected Sound by a Very Cold Nitrogen Jet.


J. Acous. Soc. Amer., vol. 38, no. 6, Letter-to-Editor, December 1965,


pp. 1063-1064.



Sheeran, N. J.; and Dosanjh, D. S.: Noise from Impinging Two-Dimensional,


Underexpanded Jet Flows. i. Acous. Soc. Amer., vol. 38, no. 3,


September 1965, pp. 482-484.



http:Studies.of


26 

Manhart, J. Kenneth; Ailman, C. M.; Lane, S. R.; and Marsh, A. H.: An


Acoustical Study of the Kiwi B Nuclear Rocket. NASA CR-370,


January 1966.



Mueller, Arnold W.: Description and Operating Characteristics of


Langley's Environmental Noise Facility Utilizing a 15-Inch


Diameter Jet Random Noise Source, LWP No. 193, March 7, 1966.



Atvars, J.; Schubert,.L. K.; Grande, E.; and Ribner, H. S.: Refraction


of Sound by Jet Flow Temperature. NASA CR-494, May 1966.



Gordon, Colin G.; and Maidanik, Gideon: Influence of Upstream Flow


Discontinuities on the Acoustic Power Radiated by a Model Air


Jet. NASA CR-679, January 1967.



Grande, E.: Refraction of Sound by Jet Flow and Jet Temperature.


NASA CRA840, August 1967.



Cawthorn, Jimmy M.; and Smith, Wayne F.: Acoustic and Performance


Evaluations of Two Slotted (Karlson) Jet Exhaust Nozzles. LWP


No. 550, February 8, 1968.



Gordon, Colin G.: A Study of Exhaust Noise as It Relates to the


Turbofan Engine. Presented at Conference on Progress of NASA


Research Relating to Noise Alleviation of Large Subsonic Jet


Aircraft, Langley, October 8-10, 1968. NASA SP-189.



Dosanjh, Darshan S.; and Montegani, Frances J.: Underexpanded Jet


Noise Reduction Using Radial Flow Impingement. AIAA Journal,


vol. 7, no. 3, March 1969, pp. 458-464.



Dosanjh, Darshan S.; Abdelhamid, Amr N.; and Yu, James C.: Noise


Reduction from Interacting Coaxial Supersonic Jet Flows.


Presented at Basic Aerodynamic Noise Research Conference, NASA


Headquarters, Washington, D.C., July 14 and 15, 1969. NASA SP-207.



Plumblee, Harry E.; Wynne, George A.; and Zinn, Ben T.: Effect of Jet
 

Temperature on Jet and Pure Tone Noise Radiation. NASA CR-1472,


November 1969.



Hardin, Jay C.: Effects of Temperature-Profile Variation on Refraction


of Sound by Jet Flow. NASA TN D-5779, April 1970.



Farassat, Fereidoun: Noise from High Speed Coaxial Interacting Jets..


Master's Thesis, Syracuse University, September 1970.



Yu, James C.; and Dosanjh, Darshan S.: The Noise Field from Coaxially


Interacting Supersonic Jet Flows. Part I Jour. Acous. Soc. of


Amer., vol. 51, no. 5, 1972, pp. 1400-1410.





27 

Maestrello, Lucio; and McDaid, Edward P.: Near-Field Characteristics


of a High Subsonic Jet.' Presented at AIAA Ninth Aerospace


Sciences Meeting, New York, New York, January 25-27, 1971.


AIAA paper No. 71-155..



Manson, L.; Lieberman, S.; and Burge, H. L.: A Study of the Use of 
Liquid Base Foams for Jet Noise Reduction. NASA CR-1695, 
February 1971. 

Hardin, Jay C.; and Sweet, Arnold L.: Stochastic Model of Turbulent


Channel Flow. J. Eng. Mech. Div., ASCE, vol. 97, no. EM2,


April 1971, pp. 375-389.



Manson. Lidia; and Burge, H. L.: Jet Noise Reduction Through Liquid-

Base Foam Injection. J. Acous. Soc. Amer., vol. 50, no. 4


(part 1), October 1971, pp. 1067-1074.



Dosanjh, D. S.; Yu, J. C.; and Abdelhamid, A. N.: ReductiQn of


Noise from Supersonic Jet Flows. AIAA Journal, vol. 9, no. 12,

December 1971, pp. 2346-2453.



Maestrello, Lucio; and McDaid, Edward P.: Acoustic Characteristics of


a High-Subsonic Jet. AIAA Journal, vol. 9, no. 6, June 1971,


pp. 1058-1066.



Dosanjh, D. S.; and Yu, J. C.: Supersonic Jet Noise Suppression Using


Coaxial Flow Interaction. Proceedings of 7th International Congress


on Acoustics, Budapest, Hungary; August 18-26, 1971.



Manson, Lidia; and Lieberman, Seymour: Sound Propagation and Absorption


in Foam: A Distributed Parameter Model. J. Acous. Soc. Amer.,


vol. 50, no. 4 (part 1), October 1971, pp. 1075-1080.



Yu, J. C.: Noise Field of a Supersonic Mach 1.5 Cold Model Jet.


J. Acous. Soc. Amer., vol. 51, no. 5 (part 1), May 1972, pp. 1400-1410.



Barna, P. S.: Performance and Noise Generation Studies of Supersonic


Air Ejectors. NASA CR-2056, June 1972.



Hosier, Robert N.; and Mayes, William H.: .AProcedure for Predicting


Internal and External Noise Fields of Blowdown Wind Tunnels.
 

NASA TM X-2556, 1972.



Gonzaga, E. A.: On the Design of Pressure Gradient Condenser Microphone.


Master's Thesis, George Washington University, September 1972.


(NGR-09-O10-064)



McDaid, Edward P.; and Maestrello, Lucio: Estimation of Spectra From


Moving Sound Sources. Presented at the AIAA 5th Fluid and Plasma


Dynamics Conference, AIAA Paper No. 72-667, 1972.





28 

Hardin, Jay C.: Analysis of Noise Produced by an Orderly Structure of


Turbulent Jets. NASA TN D-7242, April 1973.



Plett, E. G.; Chiu, H. H.; and Summerfield, M.: Combustion Roughness


as a Contribution to the Jet Noise Component of Aircraft Engines.


Proceedings of DOT, Symposium on Transportation Noise Research,


March 28-30, 1973



Maestrello, Lucio: On the Relationship Between Acoustic Energy Density


Flux Along the Jet Axis and Far-Field Acoustic Intensity. NASA


TN D-7269, 1973.



Norum, Thomas D.: Measured and Calculated Transmission Losses of


Sound Waves Through a Helium Layer. NASA TN D-7230, 1973.-


Norum , Thomas D.; and McDaid, Edward P.: Analytical Evaluation of Jet


Noise Source Location Technique, Utilizing an Acoustically Hard


Baffle With Aperture. NASA TN D-7228, 1973.



Maestrello, Lucio: On the Relationship Between Acoustic Energy Density
 

Flux Near the Jet and Far-Field Acoustic Intensity. Presented


at the AIAA Aeroacoustics Specialists Conference, October 1973.


AIAA Paper 73-988.



Liu, 	 C. H.; and Maestrello, L.: Propagation of Sound Through a Real


Jet Flow Field. Presented at the AIAA 12th Aerospace Sciences


Meeting, January 1974. AIAA Paper No. 74-5.



Graham, E. W.; and Graham, B. B.: Theoretical Study of the Effects of


Refraction on Noise Produced by Turbulent Jet. NASA CR-2390, 1974.



Seiner, John M.; Reethof, Gerhard: Distribution of Source Coherency
 

in an Axisymmetric Subsonic Jet. Proceedings of the North Carolina
State Transportation Symposium, June 1974.
 


Maestrello, L.; Liu, C. H.; Gunzburger, M. D.; and Ting, Lu: Sound


Propagation Through a Real Jet Flow With Scattering Due to


Interaction With Turbulence. Presented at the AIAA 7th Fluid


and Plasma Dynamics Conference, June 1974. AIAA Paper No. 74-551.



Liu, 	 Chen-Huei; and Maestrello, Lucio: Propagation of Sound Through a


Spreading Jet. Proceedings of the 8th International Congress on


Acoustics, July 1974.



Greene, George C.; and Brink, Donald F.: Method for Producing a Uniform,


Low Reynolds Number Jet. AIAA Journal of Spacecraft and Rockets,


vol. 11, no. 8, August 1974.





29 

Padula, Sharon; and Liu, C. H,: A Computing Method for Sound Propagation


Through a Nonuniform Jet Stream. NASA TM X-71941, 1974.



Greene, George C.: Comparison of Measured and Calculated Velocity


Profiles of a Laminar Incompressible Free Jet at Low Reynolds
 

Numbers. NASA TN D-7510, 1974.



Norum, Thomas D.: A Model for Jet-Noise Analysis Using Pressure-Gradient


Correlations on an Imaginary Cone. NASA TN D-7751, 1974.



Brown, Thomas J.; Brown, Christine G.; and Hardin, Jay C.: Program for


the Analysis of Time Series. NASA TM X-2988, 1974.





30 
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Generation, Propagation, Minimization, and Prediction



Effects of Vehicle Altitude, Mach Number, Size and Shape,


Lift Distribution, Flightpath, and Acceleration



Generation by Projectiles, Aircraft, and Spacecraft
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Simulators
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