


Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the 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. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display acurrently valid OMB control number.

1. REPORT DATE 2. REPORT TYPE 3. DATES COVERED
01 OCT 1992 Technical Memorandum 01-06-1992 to 31-08-1992
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Proceedings of the NUWC Division Newport Seminar Serieson 5b. GRANT NUMBER

Turbulence and its Control
5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Promode Bandyopadhyay; J. Meng; A. Hussain; Steven Orszag; Daniel 5o TASK NUMBER
Nosenchuck
5f. WORK UNIT NUMBER
7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Naval Under sea Warfare Center Division,Newport,RI,02841 REPORT NUMBER
TM 922089
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S)

11. SPONSOR/MONITOR’S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES
NUWC2015 Additional authors: Brown, Garry; Roshko, Anatol

14. ABSTRACT

This memorandum recordsthe proceedings of a four-part seminar serieson turbulence and its control
sponsor ed by the Naval Undersea War fare Center Division, Newport, RI, during the summer of 1992. The
Naval Undersea Warfare Center Division, Newport, RI, organized a four-part seminar seriestitled
Turbulence and Its Control during the summer of 1992 . One seminar was held in June, onein July, and
two in August. These seminarswer e an activity of NUWC's Hydr odynamics Spher e of Excellence, which is
one of the Center’sleader ship areas. The presentation materials used during the seminars, consisting
mostly of informal viewgraphs, arereproduced in thisreport in their original form.

15. SUBJECT TERMS
Turbulence; Hydrodynamics Sphere of Excellence; viscous flow; RNG; renormalization group theory;
magnetohydr odynamic method; bluff-body wakes

16. SECURITY CLASSIFICATION OF: 17. LIMITATION 18. NUMBER | 19a. NAME OF
OF ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Same as 205
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z239-18










































































































































































































































































































































































































































NUWC Division Newport, R. I,

SEMINAR NOTICE

DIRECT CONTROL OF WALL TURBULENCE USING

ELECTROMAGNETIC FORCES

Professor Daniel M. Nosenchuck
and

Professor Garry L. Brown

Princeton University

A new concept and technique has been developed to directly control turbu-
lence production in boundary layers. Near-wall vertical motions are directly
suppressed through the application of a Lorentz force. Current (j) and mag-
netic (B) fields parallel to the boundary and normal to each other produce
a finite Lorentz force j X B normal to the boundary. Experiments have
been performed on flat-plate turbulent boundary layers at Res, = 1700.
With the application of modest field densities (eg. |B| < 500 gauss and
|7] < 10 mA /cm?), measured reductions in turbulent stresses within the con-
trol region are seen to exceed 90%. Laser-sheet flow visualization confirms
the substantial reductions in turbulent motion at y* < 15. It is suggested
that the principal reason for the observed effects is due to the direct control of
the coherent motions responsible for turbulence production in the near-wall

region.

Thursday, 24th September 1992
Conference Room A, Bldg. 102
Time: 10:30 AM
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I il Redacted
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Ph.D. California Institute of Technology, Pasadena, California
Aeronautics, Thesis Advisor: H.W. Liepmann / June 1982
M.S. California Institute of Technology, Aeronautics / June 1977
B.S. Syracuse University, Syracuse New York ‘
Aeronautical and Mechanical Engineering, cum laude / May 1976

EXPERIENCE

7/88 - Present Associate Professor of Mechanical and Aerospace Engineering
8/83 - 6/88 Assistant Professor
Princeton University, Princeton New Jersey

Teach graduate and undergraduate courses in fluid mechanics.
Current research areas:
1) development and application of the Navier-Stokes Computer
2) experimental and numerical fluid mechanics:
control of complex turbulent and vortical flows
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Outstanding Individual Achievement - Special Visual Effects:
‘The Day After,’ 1984

— The William F. Ballhaus Prize,
for an ‘Outstanding Doctoral Dissertation in Aeronautics,’
California Institute of Technology, 1982

- Graduate Fellowships, California Institute of Technology, 1976
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Acting Director, Graduate Aeronautical Laboratories, Caltech
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McDonnell-Douglas Corporation
Rockwell International
General Motors Corporation
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Wind Engineering Research, Inc. (Founding Director)
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(1) Turbulent Shear Flow

(2) Separated Flow

(3) Transonic and Supersonic Aerodynamics

(4) Industrial Aerodynamics

(5) Effect of Wind and Ocean Currents on Structures
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