Ground Testing

Papers Presented at the AIAA Aviation Forum 2021

Online
2 - 6 August 2021

ISBN: 978-1-7138-4363-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

Com

Some format issues inherent in the e-media version may also appear in this print version.

The contents of this work are copyrighted and additional reproduction in whole or in part
are expressly prohibited without the prior written permission of the Publisher or
copyright holder. The resale of the entire proceeding as received from CURRAN is
permitted.

For reprint permission, please contact AIAA’s Business Manager, Technical Papers.
Contact by phone at 703-264-7500; fax at 703-264-7551 or by mail at
12700 Sunrise Valley Drive, Suite 200, Reston, VA 20191, USA.



TABLE OF CONTENTS

EVALUATION OF CED AS A SURROGATE FOR WIND-TUNNEL TESTING FOR MACH
2.4-46 1

EVALUATION OF CFD AS A SURROGATE FOR WIND-TUNNEL TESTING FOR MACH 2.4

TO 4.6 - PROJECT OVERVIEW ....cooiiiiiiisteiisie ettt sttt sttt sa et e bt e nae s et se e nennin 1
James C. Ross, Matthew N. Rhode, Bryan Falman, Karl Edquist, Mark Schoenenberger, Greg
J. Brauckmann, William L. Kleb, Thomas West, Stephen J. Alter, David Witte

EVALUATION OF CFD AS A SURROGATE FOR WIND-TUNNEL TESTING -
EXPERIMENTAL UNCERTAINTY QUANTIFICATION ...coioiiiiiiiiice ettt s ane 11
Erin Hubbard, Heather Houlden

FLOW CHARACTERIZATION OF THE NASA LANGLEY UNITARY PLAN WIND TUNNEL,

TEST SECTION 2: COMPUTATIONAL RESULTS ...ttt 27
Robert Childs, Paul Stremel, Veronica Hawke, Joseph Garcia, William L. Kleb, Craig
Hunter, Paresh Parikh, MihirKumar Patel, Stephen J. Alter, Matthew N. Rhode, Kambiz
Salari

EVALUATION OF CED AS A SURROGATE FOR WIND-TUNNEL TESTING FOR MACH
2.4-46 11

EVALUATION OF CFD FOR SIMULATION OF HIGH-SUPERSONIC CONTROL-SURFACE
EFFECTIVENESS ..ottt sttt ekt e b e bbbttt e st b st b et e st e be b et et et e st e be st e s e te e e 62
James C. Ross, Marie Denison, Robert Childs, Joseph Garcia, Paul Stremel, Veronica
Hawke, Hannah Spooner, Phil Robinson, Matthew Reed, William L. Kleb, Neal Watkins, Paul
M. Danehy, Ross Burns, Timothy Fahringer

EVALUATION OF CFD PREDICTIONS OF COBRA-MRV CONTROL SURFACE

EFFECTIVENESS AT THE NASA LANGLEY UNITARY PLAN WIND TUNNEL.........cccoccvvivvieeieerenee. 81
Marie Denison, Joseph Garcia, Ben Nikaido, Scott Murman, James C. Ross, Robert Childs,
Paul Stremel, Bil Kleb, Stephen J. Alter, Thomas K. West, Phil Robinson

CFD ANALYSIS OF SPACE LAUNCH SYSTEM SOLID ROCKET BOOSTER SEPARATION

WITHIN THE LANGLEY UNITARY PLAN WIND TUNNEL ....c.cccoitiiieiiiciiescee et 109
James R. Koch, Ercan Dumlupinar, Jeffrey A. Housman, Cetin C. Kiris, Mihirkumar M.
Patel, Bil Kleb, Greg J. Brauckmann, Stephen J. Alter

RECENT ADVANCES IN DEVELOPMENT AND USE OF STRAIN-GAGE BALANCES

A UNIVERSAL ALGORITHM FOR THE DETECTION OF BI-DIRECTIONAL GAGE
OUTPUT CHARACTERISTICS ...ttt ettt ettt e et e s sttt e e e ettt e e s et e s e s sabeeessbbeeesaaraeessanaeens 153
Norbert M. Ulbrich

WIND TUNNEL FACILITY UPGRADES AND IMPROVEMENTS

OVERVIEW OF THE ACOUSTIC IMPROVEMENT PROGRAM FOR THE 9- BY 15-FOOT
LOW SPEED WIND TUNNEL ...ooovititiiiteiisiee ettt sse et sa st s saesesessesessssesessssesessnsass 169
David Stephens, Dale E. Van Zante, David E. Stark



COMPUTATIONAL VERIFICATION ANALYSIS OF 9- BY 15- FOOT LOW SPEED WIND

TUNNEL ACOUSTIC UPGRADE DESIGN........cociiiiiieiiisicesistee sttt sasse st ssesessssens 181
Pulkit Agarwal, Chih Chieh J. Yen, Martin Karanikolov, Scott Best, Tony Nagle, Edward
Duell

FULL AERO-THERMAL CHARACTERIZATION OF ACOUSTIC IMPROVEMENTS TO THE
9- BY- 15 FOOT LOW SPEED WIND TUNNEL.....oooiiii 193
David Rinehart, Aaron Johnson

ACOUSTIC IMPROVEMENTS TO THE 9- BY 15-FOOT LOW SPEED WIND TUNNEL ........cc.ccoeeinnue. 207
David Stephens

RECENT IMPROVEMENTS OF CEPRA 19 WIND-TUNNEL FOR JET NOISE
EXPERIMENTS ..ottt ettt et et b et s e b s s e bt s bbbt e et e st b et e s e b et e n et e s e s et nes 221
Sylvain Mouton, Paul Viguier, Frédéric David, Renaud Davy

ELECTRIC MOTOR POWERED AERO-ENGINE SIMULATOR (EMPAS) PROJECT

ELECTRIC POWERED AERO-ENGINE SIMULATOR (EMPAS) - PROJECT OVERVIEW
AND QINETIQ INVOLVEMENT ....ootitiiiteiiset sttt ettt sa st st ssesesessasesessssesessesessnsases 234
Malcolm Pembery

ELECTRIC MOTOR POWERED ARE-ENGINE SIMULATOR (EMPAS): TEST MODEL
HARDWARE DESIGN AND FABRICATION ....ccutiiiiiiiiiitiniesie sttt 252
Chris Jorgens

FLOW MEASUREMENT TECHNOLOGIES AND SUPPORTING RESEARCH IN THE EMPAS
PROJECT ..ottt ettt bbb s e b et e s e R et e b e R e e b e s e R e R et e R e e R et e R e b et e Rt Re et e Rt R et e st e tente st erenrens 268
John J. Doherty

CONTROLLING AND COLLECTING DATA FROM AN ELECTRIC MOTOR POWERED
AIRCRAFT SIMULATOR. (EMPAS) ..ottt bbbt sb et 287
Richard R. Mower, Keith Mylon

ELECTRIC MOTOR POWERED AERO-ENGINE SIMULATOR (EMPAS): TECHNOLOGY

VALIDATION TEST SUMMARY AND RESULTS ..ottt ettt 302
Chris Jorgens

TOPICS IN WIND TUNNEL TESTING

CALIBRATION OF A MACH 5 LUDWIEG TUBE AT THE UNIVERSITY OF ARIZONA..........cccceuee. 322
Kyle P. Bearden, Victor E. Padilla, Lutz Taubert, Stuart A. Craig

PRELIMINARY TESTING OF THE UTSA MACH 7 LUDWIEG TUBE .......ccccooiiiinnee e 334
Eugene N. Hoffman, Jose M. Rodriguez, Matt Garcia, Valeria Delgado Elizondo, Elijah
LaLonde, Christopher S. Combs

AN ALTERNATIVE WIND TUNNEL DATA CORRECTION BASED ON CFD AND
EXPERIMENTAL DATA IN THE TRANSONIC FLOW REGIME .......cccooveiiiiiiiinieieessesesieene e 356
Anna Bertram, Nils Hoffmann, Stefan Goertz, Roy Gebbink, Stevie R. Janssen



WIND TUNNEL MEASUREMENT TECHNOLOGY AND TECHNIQUES

A CALIBRATION PROCEDURE FOR PERFORMING INFRARED THERMOGRAPHY IN
EXPANSION TUBES......cociiiiicieistet sttt ettt s et b et s et e et et e e st e et be e s es e et ne e nnern
Ranjini Ramesh, Richard Morgan, David Mee

Author Index





