
Harold D. Meyer
United Technologies Corporation, Windsor Locks, Connecticut

Acoustic Scattering by Three-Dimensional
Stators and Rotors Using the
SOURCE3D Code
Volume 1:  Analysis and Results

NASA/CR—1999-208885

March 1999

PWA 6420–105



The NASA STI Program Office . . . in Profile

Since its founding, NASA has been dedicated to
the advancement of aeronautics and space
science. The NASA Scientific and Technical
Information (STI) Program Office plays a key part
in helping NASA maintain this important role.

The NASA STI Program Office is operated by
Langley Research Center, the Lead Center for
NASA’s scientific and technical information. The
NASA STI Program Office provides access to the
NASA STI Database, the largest collection of
aeronautical and space science STI in the world.
The Program Office is also NASA’s institutional
mechanism for disseminating the results of its
research and development activities. These results
are published by NASA in the NASA STI Report
Series, which includes the following report types:

• TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA programs and include extensive data
or theoretical analysis. Includes compilations
of significant scientific and technical data and
information deemed to be of continuing
reference value. NASA’s counterpart of peer-
reviewed formal professional papers but
has less stringent limitations on manuscript
length and extent of graphic presentations.

• TECHNICAL MEMORANDUM. Scientific
and technical findings that are preliminary or
of specialized interest, e.g., quick release
reports, working papers, and bibliographies
that contain minimal annotation. Does not
contain extensive analysis.

• CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

• CONFERENCE PUBLICATION. Collected
papers from scientific and technical
conferences, symposia, seminars, or other
meetings sponsored or cosponsored by
NASA.

• SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

• TECHNICAL TRANSLATION. English-
language translations of foreign scientific
and technical material pertinent to NASA’s
mission.

Specialized services that complement the STI
Program Office’s diverse offerings include
creating custom thesauri, building customized
data bases, organizing and publishing research
results . . . even providing videos.

For more information about the NASA STI
Program Office, see the following:

• Access the NASA STI Program Home Page
at http://www.sti.nasa.gov

• E-mail your question via the Internet to
help@sti.nasa.gov

• Fax your question to the NASA Access
Help Desk at (301) 621-0134

• Telephone the NASA Access Help Desk at
(301) 621-0390

• Write to:
           NASA Access Help Desk
           NASA Center for AeroSpace Information
           7121 Standard Drive
           Hanover, MD 21076



Harold D. Meyer
United Technologies Corporation, Windsor Locks, Connecticut

Acoustic Scattering by Three-Dimensional
Stators and Rotors Using the
SOURCE3D Code
Volume 1:  Analysis and Results

NASA/CR—1999-208885

March 1999

National Aeronautics and
Space Administration

Glenn Research Center

Prepared under Contract NAS3–26618

PWA 6420–105



Available from

NASA Center for Aerospace Information
7121 Standard Drive
Hanover, MD 21076
Price Code: A05

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22100

Price Code: A05

Acknowledgments

The author would like to express appreciation to Donald B. Hanson and David A. Topol of Pratt & Whitney
for their useful critiques and suggestions. Also, thanks are due to Dennis L. Huff of NASA Lewis

Research Center (presently NASA Glenn Research Center) for his support.



















































































This publication is available from the NASA Center for AeroSpace Information, (301) 621–0390.

REPORT DOCUMENTATION PAGE

2. REPORT DATE

19. SECURITY CLASSIFICATION
 OF ABSTRACT

18. SECURITY CLASSIFICATION
 OF THIS PAGE

Public reporting burden for this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources,
gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson
Davis Highway, Suite 1204, Arlington, VA  22202-4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC  20503.

NSN 7540-01-280-5500 Standard Form 298 (Rev. 2-89)
Prescribed by ANSI Std. Z39-18
298-102

Form Approved

OMB No. 0704-0188

12b. DISTRIBUTION CODE

8. PERFORMING ORGANIZATION
 REPORT NUMBER

5. FUNDING NUMBERS

3. REPORT TYPE AND DATES COVERED

4. TITLE AND SUBTITLE

6. AUTHOR(S)

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

11. SUPPLEMENTARY NOTES

12a. DISTRIBUTION/AVAILABILITY STATEMENT

13. ABSTRACT (Maximum 200 words)

14. SUBJECT TERMS

17. SECURITY CLASSIFICATION
 OF REPORT

16. PRICE CODE

15. NUMBER OF PAGES

20. LIMITATION OF ABSTRACT

Unclassified Unclassified

Final Contractor Report

Unclassified

1. AGENCY USE ONLY (Leave blank)

10. SPONSORING/MONITORING
 AGENCY REPORT NUMBER

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES)

National Aeronautics and Space Administration
John H. Glenn Research Center at Lewis Field
Cleveland, Ohio  44135–3191

March 1999

NASA CR—1999-208885
PWA 6420–105

E–11619

46

A03

Acoustics; Turbomachinery; Noise; Fans

WU–538–03–11–00
NAS3–26618

United Technologies Corporation
Hamilton Standard Division
1 Hamilton Road
Windsor Locks, Connecticut  06096

Unclassified -Unlimited
Subject Category: 71 Distribution:   Nonstandard

Project Manager, Dennis L. Huff, NASA Lewis Research Center, organization code 5940, (216) 433–3913.

Acoustic Scattering by Three-Dimensional Stators and Rotors Using the
SOURCE3D Code
Volume 1: Analysis and Results
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This report provides a study of rotor and stator scattering using the SOURCE3D Rotor Wake/Stator Interaction Code.
SOURCE3D is a quasi-three-dimensional computer program that uses three-dimensional acoustics and two-dimensional
cascade load response theory to calculate rotor and stator modal reflection and transmission (scattering) coefficients.
SOURCE3D is at the core of the TFaNS (Theoretical Fan Noise Design/Prediction System), developed for NASA, which
provides complete fully coupled (inlet, rotor, stator, exit) noise solutions for turbofan engines. The reason for studying
scattering is that we must first understand the behavior of the individual scattering coefficients provided by SOURCE3D,
before eventually understanding the more complicated predictions from TFaNS. To study scattering, we have derived a
large number of scattering curves for vane and blade rows. The curves are plots of output wave power divided by input
wave power (in dB units) versus vane/blade ratio. Some of these plots are shown in this report. All of the plots are provided
in a separate volume. To assist in understanding the plots, formulas have been derived for special vane/blade ratios for
which wavefronts are either parallel or normal to rotor or stator chords. From the plots, we have found that, for the most
part, there was strong transmission and weak reflection over most of the vane/blade ratio range for the stator. For the rotor,
there was little transmission loss.






	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

