Technion Israel Institute of Technology

46" Israel Annual Conference on
Aerospace Sciences
2006

March 1-2, 2006
Tel Aviv and Haifa, Israel

Volume 1 of 3

Printed from e-media with permission by:

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

ISBN: 978-1-60423-520-3

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


http://www.proceedings.com/

Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

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

Copyright© (2006) by the Faculty of Aerospace Engineering, Technion - Israel Institute of Technology
All rights reserved.

Printed by Curran Associates, Inc. (2006)

For permission requests, please contact the Faculty of Aerospace Engineering, Technion - Israel Institute of
Technology at the address below.

Faculty of Aerospace Engineering

Technion - Israel Institute of Technology
Kiryat Technion, Haifa 32000, Israel

iacas@technion.ac.il

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



Technion Israel Institute of Technology

46" Israel Annual Conference on Aerospace Sciences
2006

TABLE OF CONTENTS

VOLUME |

CIVILIAN AERONAUTICAL FUTURES ... .ottt eaa e eas 1
D.M. Bushnell

CONTINUOUS RENEWAL OF THE GULFSTREAM PRODUCT LINE ......coovveieieeeeeeeeeeeeeeen N/A
D. Nale

THE TIGHTLY COUPLED DESIGN OF RADAR AND A/C FOR AEW APPLICATION ................. N/A
H. Grizim

ALBATROSS: FLYING WING SMALL UAV FOR DBF COMPETITION (2005).......ccccveeiiiiiiiienennn. 9

A. Volovick, A. Zeisel, J. Matsibeker, N. Hellman, S. Elbaz, A. Gat, D. Abramov, G. Stafora,
M. Baruch, Y. Farkel, S. Tsach

C-CAT COMPRESSOR — COLD AIR TURBINE PERFORMANCE ANALYSIS

RN ST =1 TN 37
M. Shohat, I. Ziskind, N. Sabag, E. Eildish, A. Patish, S. Sandomirsky, Y. Levy

A.L.ILS — AIR LAUNCHED INTELLIGENCE SYSTEM ....cuiiiiiiiiiiiiiee et 48
E. Berlowitz, A. Setter, J. Batito, A. Boltex, I. Mizrachi, O. Levi, O. Zigelman, D. Elbaz, B.
Landkof

MISSION PERFORMANCE FOR FIXED AND ROTARY WING AIRCRAFT:
ALTERNATIVE NUMERICAL AND ANALYTICAL APPROACHES TO BE

IMPLEMENTED IN THREE DEGREES OF FREEDOM SIMULATIONS ......ooiiiiiiieeeeeee e 54
A. Dvorjetski, S. Kominer, E. Shabie, S. Lerman, G. Levin
ANALYSIS OF RE-ENTRY VEHICLES MANEUVERING POTENTIAL ...ooiviiiiiiee e, 74

N. Farber, J. Shinar

HOW TO MITIGATE THE INTEGRATION ERROR IN NUMERICAL SIMULATIONS
OF NEWTONIAN SY ST EM S ..ot e e e e e et e s e s e bt e e b s st e esaeraas 95
P. Gurfil, I. Klein

IMPROVED VORTEX GENERATOR CFD MODEL FOR ENGINEERING DESIGN

YA d = I O 1 T\ TR 131
D. Such, N. Katzir, G. Hoffmann
ON THE COMPUTATIONAL MODELING OF SYNTHETIC JET ACTUATORS ...t 145

M. Bercovici, E. Arad, A. Seifert, T. Yehoshua

THE "EQUIVALENT WING" CONCEPT FOR FLIGHT REYNOLDS NUMBER FLOW
] 1YL 1 N PP 160
A.L. Bolsunovsky, N.P. Buzoverya

EFFECTS OF PERIODIC EXCITATION ON THE FLOW AROUND A D-SHAPED

CYLINDER AT LOW REYNOLDS NUMBERS ..ottt 172
V. Palei, A. Seifert
CONTROL OF INCOMPRESSIBLE CAVITY FLOW ...ttt 193

V. Suponitsky, E. Avital, M. Gaster



INTERACTION OF A TRAIN OF VORTEX PAIRS WITH A LAMINAR BOUNDARY

T. Yehoshua, A. Seifert
HIERARCHICAL DECISION AND CONTROL FOR COOPERATIVE MULTI-UAV

SYSTEMS USING AD-HOC COMMUNICATION ..ottt aaas 238
Y. Ben-Asher, S. Feldman, P. Gurfil
CONSTRUCTION OF A CONTROL LOOP FOR AN ADAPTIVE OPTICAL SYSTEM..........c........ 270

O. Glazer, E. Ribak, L. Mirkin
PASSIVE AIRBORNE WARNING SYSTEM (PAWS-2) A MISSILE WARNING

SYSTEM FOR FIGHTER AR C R A T oottt e e e e e e e e e e s e e e e eaanns 278
Y. Harel

USE OF REYNOLDS-AVERAGE NAVIER-STOKES EQUATIONS TO CALCULATE

GENERALISED AEROELASTIC FORCES IN THE FREQUENCY DOMAIN........ccviiiiieeeeeeeiiienn, 291

G.-D. Mortchéléwicz

MATHEMATICAL MODELS FOR THE PREDICTION OF AEROELASTIC LIMIT

CYCLE OSCILLATIONS IN FIGHTER AIRCRAFT ..ottt 306
Y. Hollander, M. Karpel, Y. Levy
LOW SPEED AXIAL IMPACT OF THIN COMPOSITE CYLINDER .......ccovvviiiiiiiiiieiicin e, 330

P. Pevzner, T. Weller, A. Grunwald, R. Yaffe, H. Abramovich

MODELING OF HYDROGEN/HYDROCARBON FUELED SUPERSONIC
COMBUSTOR INCLUDING DROPLET EVAPORATION AND FINITE RATE

(O o 1Y S 1 /2 341
K. Srinivasan, N. Dubey, V. Ramanujachari
INFLUENCE OF COLD FREE RADICALS INJECTION ON COMBUSTION IGNITION. ................ 369

Y. Goldman, G. Conway, A. Gany

THE ROLE OF THE RECIRCULATING GASES IN THE MILD COMBUSTION
REGIME FORMATION ...cetiiittitititttetitieeteeeeeeeeeeeeeteeeeseeeaesssesesesesssssessssssssssssssssssssssssssssnssnnsnnnnnsnnnrnnnnes 380
Y. Levy, V. Sherbaum, E. Erenburg

ANALYTICAL STUDY OF CRITICAL LOADS OF F-15 NOSE LANDING GEAR
PISTON AXLE FORK ..ottt ettt e e e et e e et e e e e et e e e e e e e e aaeeeeebaeeseanneeeeren 397
P. Livshiz, A. Sinner, S. Shefer, E. Rabinovich, D. Melzer, V. Ognev, S. Bar-Moshe

VOLUME I

ANALYTICAL CONDITION INSPECTION IMPLEMENTED FOR DETERMINING

LANDING GEAR MAINTENANCE POLICY .ottt et e 411
E. Ezer, A. Sinner, S. Shefer, E. Rabinovitch, F. Munitz, N. Kaplan
DEFINITION OF THE IFATS FLIGHT PHASE OPERATION ....ccoviiiiee e 437

D. Shavit, S. Rozental

AN EFFICIENT PARALLELIZATION PARADIGM FOR DISTRIBUTED MEMORY
ARCHITECTURE: APPLICATION TO A CARTESIAN FLOW SOLVER......cciiiiiiiieineeee 450
Y. Kidron, Y. Levy

A MULTI-LEVEL PARALLELISM APPROACH FOR A CHIMERA BASED IMPLICIT
FLOW SOLVER ...ttt ettt et e e et a e e e e e e e et e bt e e e e e e e ae bt e e e aaeeaebaaaeaeaeseeesnnnnnan 485
Y. Levy, M. Adar



NUMERICAL INVESTIGATION OF THE INDUCED FORCE ON A MISSILE DUE TO

N O3 TN 1 N RSP 500
D. Igra, E. Arad

FAULT DETECTION DESIGN FOR UNINHABITED AERIAL VEHICLE.............cooviiiii e, 515
H. Rotstein, R. Ingvalson, T. Keviczky, G.J. Balas

EUROPEAN CIVIL UAY ittt et e et e e et e e e e et et a e e e e e e eeatba s e e e e aeeearanns N/A

A. Peled, M. Okrent, H. EI-Eini

STEERING DEGRADATION/REVERSAL DUE TO ADDITIONAL TAIL SURFACES
ON UAV BOOSTER LAUNCHED CONFIGURATION ...ttt e aas 548
D. Dekel, E. Peleg, D. Lapidot, Y. Gat

SPACECRAFT ATTITUDE AND ANGULAR-RATE ESTIMATION FROM VECTOR
OBSERVATIONS USING REAL-TIME PARTICLE FILTERING .......oiiiiii e 558
A. Carmi, Y. Oshman

COOPERATIVE EMITTER GEO-LOCATION USING BEARINGS-ONLY
ME A SUR EMEN T S ..o e e et et a et e e tb e e e s eba e e sb s s s s e ba e saa s sbsataerans 580
E. Nelson, M. Pachter, C. Schumacher

POSE AND MOTION RECOVERY FROM FEATURE CORRESPONDENCES AND A
DIGITAL TERRAIN MA P et e e e e e e e e e et e e e e st e et e s eaas 586
R. Lerner, E. Rivlin, H. Rotstein

DEVELOPMENT AND CHARACTERIZATION OF NANOSTRUCTURED

FREQUENCY SELECTIVE SURFACE (FSS).. uutttttiiiiiiiiiieieie et e siiieeeee e e s e s snasaneeee e e s s snsvnnanenaeeens 621
M. Marchetti, F. Frezza, M. Regi, F. Mazza, E. Carna

LIGHT MATERIALS FOR AEROSPACE STRUCTURES — OVERVIEW OF CURRENT

STATE OF THE ARTS AND FUTURE TRENDS ... oot 645
B. Landkof
EXTRACTING INTENSITY FACTORS FOR CRACKED PIEZOELECTRIC BODIES.................... 653

Y. Motola, L. Banks-Sills

ACTIVE CONTROL OF INSTABILITIES IN HIGH PRESSURE COMBUSTOR BY
OSCILLATORY FUEL INJECTION. ...ttt e e e e e st e e e et s e e e eaa e e s ea e e eeaanns 665
E. Lubarsky, D. Shcherbik, B.T. Zinn

INVESTIGATION OF THE SOOT PARTICLE OXIDATION AND ITS INFLUENCE ON

THE BEM PLUME RADIATION L.outiiiiiii ittt et e e st e et e st e st s e et s s et s st s erbnsasaseees 678
A. Kanelbaum, A. Lessin, S. Yaniv, H. Wirzberger, M. Lev

AN OVERVIEW OF RECENT INVESTIGATIONS ON GEL FUELS ...t 688
H.K. Ciezki, B. Natan

THE GROWING IMPORTANCE OF SHRINKING ENGINES *.....ccoiiiiiiiieve i N/A

A. Epstein

NEW CONCEPTS FOR SPACECRAFT ANTENNA AND RADAR STRUCTURES
BASED ON ULTRA-THIN COMPOSITES *.....ttiiiiiieiiiiiiiiiet ettt e e ee e e e N/A
S. Pellegrino

GLOBAL NAVIGATION SATELLITE SYSTEMS: GENESIS, STATE OF THE ART
AND FUTURE DIRECTIONS * ..ttt ettt e et e et e et e st e s st e e sa s s e s sanseebnsasteren N/A
M. Psiaki

DESIGN AND EXPERIMENTAL EVALUATION OF TWO-ELEMENT LOW
REYNOLDS NUMBER AIRFOIL ....cceiiiiiiiiiiiiiiiiiee ettt ettt eeestessasssssesssssssnsnsnnnnes 700
A. Nagel, M. Shepshelovich



TEST ANALYSIS OF THE STABILITY AND CONTROL CHARACTERISTICS OF A
BODY-CANARD-TAIL CONFIGURATION ..ottt et s e e e e e e aaaaeeeeen
A. Sigal, M. Ringel, M. Victor, E. Shistik

BI-DIRECTIONAL COLOR SCHLIEREN ... ..ottt s e s et e eaas
J. Stricker, B. Zakharin, 1.B. Hornik, F. Rosenblatt

OPTIMIZATION OF BLENDED WING BODY AIRCRAFT BY AN AUTOMATIC CFD
DRIVEN DESIGN TOOL ..iititiiiiiiiiiitiiittieeee ettt et eeteeatateeeeaeeetsestessssssssssss s s ssess s s sssssssssssebebsbnbnbnbnbnnnnes
S. Peigin, B. Epstein

VALIDATION OF NES FOR MISSILES APPLICATIONS IN THE HYPERSONIC COLD
FLOW REGIME ..o ettt e e et e e et e e et e e s et e e e eaaa e e eeaaeesebaeeeeannseeees
S. Seror, U. Landau, R. Werner

SOLID ROCKET MOTOR IGNITION SIMULATION USING A DUAL-TIME STEP
UNSTEADY NAVIER-STOKES SOLVER. ...ttt a e
H. Wirzberger, S. Yaniv

AMOS2 SATELLITE ANGULAR VELOCITY ESTIMATION FROM A SINGLE SUN
[ =L O O ] PO RRR RPN
N. Wagner

VOLUME Il

CYCLIC SPACECRAFT FORMATIONS: RELATIVE MOTION CONTROL USING
LINE-OF-SIGHT MEASUREMENTS ONLY L.outiiiiiiiieei ettt et s s st e e s e et e eaas
P. Gurfil, D. Mishne

DESIGN OF LIBRATION-POINT REFERENCE TRAJECTORY IN THE ELLIPTIC
RESTRICTED THREE-BODY PROBLEM ..ottt et
D. Meltzer, P. Gurfil

LOW-THRUST TRANSFER BETWEEN SUN-SYNCHRONOUS ORBITS USING
EQUINOCTIAL ELEMENTS FEEDBACK . ...ttt aab e e e e enneaen
D.L. Barnett, P. Gurfil

EVALUATION METHODS OF THE REMAINING FATIGUE SERVICE LIFE OF

REFURBISHED LUGS ... oottt et e e s e et e e st e s e e et s s e e s e s e s st e e eanesenns
M. Sheranosher, Y. Movchan, Y. Bendet-Rozer, H. Yishbir, A. Mimon, G. Shemesh, H.
Sheinkopf, T. Ankori, R. Halevi

DEVELOPMENT OF FATIGUE LIFE REGULATIONS BASED ON LESSONS
LEARNED FROM SEVERAL AIRCRAFT ACCIDENTS ....coiiiiiiiiineee et
A. Brot

COMPARATIVE STRUCTURAL ANALYSIS AND SERVICE TIME EVALUATION OF

DIFFERENT POSSIBLE WRAP-FITTING BLOCK CONFIGURATIONS IN BELL AH-

ST Y L RO 2 ¥ e [T
J. Sinitsky, A. Mikler, S. Arbel, Y. Golan, T. Ankori

ISRAEL AIR FORCE AGING AIRCRAFT AND TEAR DOWN INSPECTION (TDI) FOR

G. Shahar, Y. Yoresh, B. Englender, S. Bar-Moshe, A. Atzmoni, H. Rotem

JET ENGINE COMPONENT AND TRANSDUCER FAULT DIAGNOSIS USING

COMPONENT MAP REPLACEMENT BY THE MAPS EVALUATED DURING

TRANSIENT OPERATION ..ttt e e e e e e e s e e e e e e s taa st e e e e e e aabb s e e e aaeeanrenen
M. Lichtsinder, Y. Levy



DESIGN PRINCIPLES OF SURGE AND ROTATING STALL PROTECTION
SY ST EMS et oot e e e e e e e e e e e e e e e e e et e e e e e a e e e e aees 956
J. Pismenny, Y. Levy

FUEL CELL PROPULSION TECHNOLOGIES AND DEMONSTRATION PROGRAMS

FOR FUEL CELL POWERED AIRC R A T ...ttt e a e 970
Z. Shavit

GROUND SIMULATION OF INSTALLED OUTBOARD BLEED FOR A

PERFORMANCE STUDY OF THE F100-PW-229 ENGINE ..ot 987
A. Brandstein, G. Mosenson, D. Perel

ON THE GROWTH OF 'RIB-VORTICES' IN TURBULENT MIXING LAYER......ccooovviiiieeiieeee. 1003
J. Philip, J. Cohen

NONLINEAR INSTABILITY OF THE BLASIUS FLOW: MEAN-FIELD THEORY .....ccoccoviiviiinnnns 1009
Y. Lifshitz, D. Degani

AERODYNAMIC CHARACTERISTICS OF AIR-FOIL WITH TRAILING-EDGE JET .....cccecvuneve. 1020
J. Brandeis

INTERCEPTION PROBLEM WITH TRAJECTORY-SHAPE TERM PERFORMANCE

AND STABILITY STUDY ettt et e e e s e st e e e e s e e e b e sb e e st e raaaaatanas 1051
O. Belapolsky, J.Z. Ben-Asher

ON A LINEAR DIFFERENTIAL GAME WITH VARIOUS INFORMATION DELAYS......cccvvnv. 1060

V.Y. Glizer, V. Turetsky
INTEGRATED GUIDANCE-CONTROL OF HIGHLY MANEUVERABLE MISSILE

WITH ON-OFF ACTUATORS oot e et e r et e et e st s et e saaeasbeernaestanas 1077
A. Koren, M. Idan, O. Golan
ESTIMATOR AWARE GUIDANGCE LAW ...t st s s e s s aas 1100

I.G. Shaviv, Y. Oshman
DESIGN OF AN ADVANCED SPACE SYSTEMS TECHNOLOGY LABORATORY IN

THE FACULTY OF AEROSPACE ENGINEERING ... ... 1118
P. Guirfil, S. Levinson, R. Zickel

FEASIBILITY ANALYSIS OF SMALL SATELLITE HYPERSPECTRAL IMAGING..................... 1139
M. Guelman, F. Ortenberg, I. Krikun

SPACE BASED INTENSITY INTERFEROMETER ..ot 1158

I. Klein, M. Guelman

ON THE EXTRACTION OF ANGULAR VELOCITY FROM ATTITUDE
ME A SUR EMEN T S .o e e et e et e e b e e st e e s s s b e san s s sbseaa e raneasbasas 1177
1.Y. Bar-ltzhack, R.R. Harman, J.K. Thienel

A HIGH RESOLUTION HEALTH MONITORING SYSTEM FOR BONDED

COMPOSITE REPAIRS USING FIBER BRAGG GRATING SENSOR NET ..o 1206
|. Kressel, Y. Botsev, U. Ben-Simon, A.K. Green, N. Gorbatov, H. Leibovich, G. Ghilai, S.
Gali, M. Tur

DYNAMIC VIBRATION ABSORBER WITH FEEDBACK ..ottt 1210
W. Dmitriyuk

INVESTIGATION OF ABNORMAL VIBRATION LEVEL ON IAF UH-60 HELICOPTER .............. N/A

A. Kushnirsky, B. Azoulay, E. Rabinovich

Author Index





