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Foreword

Thisreport lists Ames Research Center’ s scientific and technical research output for calendar
year 1994,

The intent of thisreport isto provide greater awareness of the broad scope of work being done and
the importance of the research and development work conducted by scientists and engineers at
Ames.

During CY 1994, Ames contributions to NASA and non-NASA literature included high- and low-
number technical memorandums, technical papers, conference publications, contractor reports,
journal articles, meeting presentations, Tech Briefs, patents, and transations.



Introduction

NASA Ames Research Center is one of the Nation’s leading laboratories for research and
development in aeronautics and space technology. Ames conducts basic and applied research in
Aerospace Systems, Flight Operations, Flight Research, Aerophysics, Space, Information Sciences,
and Life Sciences.

This publication is a compilation of Ames scientific and technical research output for 1994 which
is processed through the Center’ s Document Development Division, an integral part of NASA’s
Agency-wide Scientific and Technical Information (STI) system. This document isintended to be a
reference summary for researchers and an informational publication for the scientific, research, and
academic communities.

The results of Ames' sresearch are disseminated in avariety of NASA and non-NASA scientific and
technical media and information systems. Details of the availability of the research referencesin this
document are found in the next section, “Availability.”

The citations are grouped first by subject categories, then in alphabetical order within each category.

The NASA Tech Briefs cited were published in 1994 in “NASA Tech Briefs,” ajourna for United
States industry, entrepreneurs, and academia. Subscriptionsto thisjourna are available through the
publisher, NASA Tech Briefs, 41 East 42nd Street, Suite 921, New York, NY 10017-5391 or by
writing to the NASA Center for AeroSpace Information, Technology transfer Office, P.O. Box 8757,
Baltimore, MD 21240-0757.

Patents listed, which are owned in whole or in part by Ames Research Center personnel, have been
published in issues of “ Scientific and Technical Aerospace Reports’ (STAR), aNASA announce-
ment journal for report literature. A subscription to STAR is available from the U.S. Government
Printing Office (GPO) or to qualified recipients from the NASA Center for AeroSpace Information
(CAS)).
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1

Lau, Benton H.; and Peterson, Randall  Shake test results of the MDHC test stand in the
40- by 80-foot wind tunnel NASA-TM-108801 Jan. 1994

L ewandowski, Ronald; Stephens, Wendell; and Haworth, Loran Helmet- and head-mounted
displays and symbology design requirements Paper 2218-25, Proceedings of the
International Society for Optical Engineering (SPIE) 2—7 April 1994, Orlando, Fla. April
1994

Newman, Richard; and Haworth, Loran A. Helmet-mounted display requirements: just
another head-up display (HUD) or adifferent animal altogether Paper 2218-25,
Proceedings of the International Society for Optical Engineering (SPIE) 2—7 April 1994,
Orlando, Fla. April 1994

Subject Category 2 Aerodynamics

4

10

Agosta, R. M.  Numerical analysis of tangential slot blowing on a generic chined forebody
Masters of Science Thesis, California Polytechnic State Univ., San Luis Obispo, Calif.
June 1994

Agosta-Greenman, R. M.; Geg, K.; Cummings, R. M.; and Schiff, L. B. Numerica analysis
of tangential slot blowing on a generic chined forebody AIAA Paper 94-3475, AIAA 21st
Atmospheric Flight Mechanics Conference, Aug. 1-3, 1994, Scottsdale, Ariz. 1994

Ahmad, J. U.; and Duque, E. P. N. Helicopter rotor in unsteady flow using embedded grids
AlAA Paper 94-1922, AIAA Applied Aerodynamics Meeting, Colorado Springs, Colo.
June 1994

Ahmed, S.; and Chandrasekhara, M. S. Reattachment studies of an oscillating airfoil
dynamic stall flow field AIAA J, vol. 32, no. 5, May 1994, pp. 1006-1012.17

Berry, J.; Chaffin, M.; and Duque E. P. N. ROBIN fuselage computations American
Helicopter Society Aeromechanics Specialist Meeting, San Francisco, Calif. Jan. 1994

Byun, Chansup; and Guruswamy, Guru P. A comparative study of serial and parallel
aeroelastic computations of wings NASA-TM-108805 Jan. 1994

Carr, L. W.; Chandrasekhara, M. S.; Ahmed, S.; and Brock, N. A study of dynamic stall
using real-time interferometry  J. Aircraft, vol. 31, no. 4, July—Aug. 1994, pp. 991-993
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Carr, L. W.; Chandrasekhara, M. S.; and Brock, N. A quantitative study of unsteady
compressible flow on an oscillating airfoil ~ J. Aircraft, vol. 31, no. 4, July—Aug. 1994,
pp. 892—898

Cebeci,T.; Hefazi, H.; Roknaldin, F.; and Carr, L. W. Prediction of the compressibility
effect on airfoil stall at low Mach numbers  AIAA Paper 94-0290, 32nd Aerospace Sciences
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Chaderjian, N. M.; and Schiff, L. B. Coupled Navier—Stokes prediction of large-amplitude
forced and free-to-roll deltawing roll oscillations AIAA Paper 94-1884, AIAA 12th
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Chaderjian, Neal M. Navier—Stokes prediction of large-amplitude delta-wing roll
oscillations J. Aircraft, vol. 31, no. 6 Nov.—Dec. 1994

Chaderjian, Neal M.; and Schiff, LewisB. Navier—Stokes prediction of large-amplitude
forced and free-to-roll delta-wing oscillations AIAA Paper 94-1884, AIAA Applied
Aerodynamics Conference, June 20-23, 1994, Colorado Springs, Colo. 1994

Chandrasekhara, M. S.; Carr, L. W.; and Wilder, M. C. Interferometric investigations of
compressible dynamic stall over atransiently pitching airfoil  AIAA J., vol. 32, no. 3,
March 1994, pp. 586-593

Chandrasekhara, M. S.; Squires, D. D.; Wilder, M. C.; and Carr, L. W. A phase-locked
high-speed real-time interferometry system for large amplitude unsteady flows Proceedings
of the 7th International Symposium on Applications of Laser Techniquesto Fluid

Mechanics, Lisbon, Portugal, pp. 38.3.1-38.3.8 July 1994

Chandrasekhara, M. S.; Wilder, M. C.; and Carr, L. W. Boundary layer tripping studies of
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Chow, J. S; Zilliac, G. G.; and Bradshaw, P. Turbulence measurement in the near-field of
awingtip vortex In Turbulence in Complex Flows, FED-Vol. 203, ASME 1994

Coleman, Colin P.; and Bousman, William G.  Aerodynamic limitations of the UH-60A
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Cummings, M.; Schiff, L. B.; and Duino, J. Experimental investigation of tangential slot
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Matuska, David; Dale, Allen; and Lorber, Peter Wavemeter tiltrotor (VDTR) model
NASA-CR-177629 United Technologies Corp., Stratford, Conn. Jan. 1994

Melton, Johnn E. EGADS: A microcomputer program for estimating the aerodynamic
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Roth, KarlinR.  STOVL CFD model test case AGARD Advisory Report No. 303, A
Selection of Experimental Test Cases for the Validation of CFD Codes, vols. | and Il
Aug. 1994

Samuels, Jeffrey J.; Wardwell, Douglas A.; Birckelbaw, Lourdes G.; and Stortz, Michael W.
Simulation evaluation of takeoff performance of a mixed-flow remote-lift STOVL aircraft
NASA-TM-104009 1993

Sullivan, John; Schneider, Steve; Campbell, Bryan; Bucci, Greg; Boone, Rod; Torgerson,
Shad; Erausquin, Rick; and Knau, Chad High lift aerodynamics NASA-CR-195183
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the International Federation of Automatic Control (IFAC) Conference on Integrated Systems
Engineering, Oxford, UK: Pergamon Press 1994
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Implications for the design of head-up displays In Proceedings of the Human Factors and
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Technical Report (ARL-94-9/NASA-NAWC-94-1), Savoy, Ill. Aviation Research
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training: A comparison of three methods In Proceedings of the Human Factors and
Ergonomics Society 38th Annual Meeting, pp. 1163-1167, Santa Monica, Calif. Human
Factors Society 1994

108 Zirkler, Andre Design and flight evaluation of an integrated navigation and near-terrain
helicopter guidance sytem for night-time and adverse weather operations NASA-
TM-108837 1994

Subject Category 6 Aircraft Instrumentation

109 DeMaio, Joe; and Becker, Curtis  Aided targeting system simulation evaluation NASA-
TM-108832 July 1994

110 Pamer, P. T.;. Pearson, R.; Salmonson, J. D.; and Wong, C. M.  Direct monitoring of trace
atmospheric species viaion trap mass spectrometry  Proceedings of the 42nd ASM S
Conference on Mass Spectrometry and Allied Topics, May 29-June 3, 1994, Chicago, III.
1994

Subject Category 7 Aircraft Design, Testing and Perfor mance

111 Ademan, Henry G. A study of low emissions gas turbine combustions NASA-
CR-195763 Eloret Corp., Palo Alto, Calif. April 1994

112 Heiser, William H.; and Pratt, David T. with Daniel H. Daly and Unmeel B. Mehta
Hypersonic airbreathing propulsion AIAA Education Series 1994

113 Mehta, Unmeel B. Air-breathing aerospace plane development essential: Hypersonic
propulsion flight tests NASA-TM-108857 Nov. 1994

114 Weélls, Edward A.; and Urnes, James M., Sr.  Design and flight test of the Propulsion
Controlled Aircraft (PCA) flight control system on the NASA F-15test aircraft NASA-
CR-186028 McDonnell Douglas Aerospace Information Services Co., St. Louis, Mo.
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feedback theory NASA-CR-195765 Calif. Polytechnic State Univ., San Luis Obispo 1994
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Byun, C.; and Guruswamy, G. P. A comparative study of serial and parallel aeroelastic
computations of wings NASA-TM-108805 Jan. 1994

Byun, C.; and Guruswamy, G. P. Wing-body aeroelasticity using finite-difference
fluid/finite-element structural equations on parallel computers  AIAA Paper 94-1487,
Structural Dynamics Conference, Hilton Head, S.C. April 1994
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Aerodynamic analysis of 1/9-scale E-7 STOVL fighter model wind-tunnel test results
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Franklin, James A. Ciriteriafor design of integrated flight/propulsion control systems for
STOVL fighter aircraft NASA-TP-3356; sponsored by NASA, Washington, D.C. 1994

Hart, Daniel C. ADS-33C flight test maneuvers validation in a degraded visual
environment Presented at the American Helicopter Society 50th Annual Forum,
Washington, D.C. May 1994

MacMurdy, D.; Guruswamy, G. P.; and Kapania, R. Aeroelastic analysis of wingsusing
Euler/Navier—Stokes equations coupled with improved wing-box finite element structures
AIAA Paper 94-1587 April 1994

Takahashi, M. D. H-Infinity helicopter flight control design with and without rotor-state
feedback J. Guidance, Control, and Dynamics, vol. 17, no. 6 Nov.—Dec. 1994

Takahashi, M. D. Rotor-state feedback in the design of flight control laws for a hovering
helicopter J. American Helicopter Society, vol. 39, no. 1 Jan. 1994

Takahashi, Marc D. Design and comparison of pitch-roll H(infinity) control laws with
and without rotorstate feedback for a hovering helicopter NASA-TM-108793
USAATCOM-TR-93-A-013 Prepared in cooperation with Army Aviation Systems
Command, Moffett Field, Calif. Jan. 1994

Subject Category 9 Research and Support Facilities
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Mendoza, Joel; Hicks, Raymond; and Cliff, Susan Wind tunnel sonic boom tests for an
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Research: Sonic Boom, vol. 2, pp. 347-377 (X94-10226 05-02) NASA-CP-10133 1994
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exploratory tests of ARC optical window design for the AFE vehicle NASA-CR-192655
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32nd Aerospace Sciences Meeting and Exhibit, Jan. 10-13, 1994, Reno, Nev. 1994

128 Wolf, S.W.D.; Laub, J. A.; andKing, L. S. Flow charcteristics of the NASA-Ames
Laminar Flow Supersonic Wind Tunnel for Mach 1.6 operation 18th AIAA Aerospace
Ground Testing Conference, Colorado Springs, Colo. June 1994
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Tracking

129 Glass, B.J. Thermal expert system (TEXSYS): Systems autonomy demonstration project,
Vol. 2. Results NASA-TM-102877 1994
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130 McKelvey, M. E.; McMurray, Robert E., Jr.; McCreight, C. R.; Forrest, W. J.; Garnett, J. D.;
Lum, N.; Asbrock, J.; White, R.; Kelchner, R.; Lum, L.; and Pham, L. Evaluation of a
256 x 256 Si:AsIBC detector array for astronomy In Infrared Astronomy with Arrays: The
Next Generation, |. S. McLean, ed., pp. 327-328, Kluwer Academic Publishers, Dordrecht
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Subject Category 23 Chemistry and Materials

131 Benjamin, I.; Wilson, M.; and Pohorille, A. Scattering of Ne from the liquid-vapor
interface of glycerol: A molecular dynamics study J. Chemical Physics, vol. 100, 1994,
pp. 6500-6508

132 Bernstein, M.; Sandford, S. A.; Allamandola, L. J.; and Chang, S. The infrared spectrum of
matrix-isolated hexamethylenetetramine in argon and H2O at cryogenic temperatures
J. Physical Chemistry, vol. 98, 1994, pp. 12206-12210

133 Horz, F.; Bunch, T. E.; and Oberbeck, V. Shocked materials from the Dutch Peak
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136 Tran, Huy K. Development of lightweight ceramic ablators and arc-jet test results
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Wilson, M. A.; and Pohorille, A. Molecular dynamics of awater-lipid bilayer interface
J. American Chemical Society, vol. 116, 1994, pp. 1490-1516

Subject Category 24 Composite Materials
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Kourtides, Demetrius A.; and Lowe, David M. Composite flexible blanket insulation US-
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Dateo, Christopher E.  Theoretical determination of chemical rate constants using novel
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replicating chemical system based on cytidylic and guanylic acids NASA-CR-193603
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Shen, T. C.; and Fong, M. F. In-situ polymerized PLOT columns I11: Divinylbenzene
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Kittel, P., ed. Advancesin cryogenic engineering, vols. 39A and 39B, Plenum, New Y ork
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Kempel, Leo C,; and Volakis, John L. Radiation and scattering from cylindrically
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Goorjian, Peter M.; and Silverberg, Yaron Numerical ssmulation of light bullets, using the
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Liu, Yen A generalized finite-volume algorithm for solving the Maxwell equation on
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Shur, Michael The 1993 International Semiconductor Device Research Symposium
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Sondergaard, R.; Mansour, N. N.; and Cantwell; B. J. The effect of initial conditions on the
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Squires, K. D.; Chasnov, J. R.; Mansour, N. N.; and Cambon, C. The asymptotic state of
rotating homogenous turbulence at high Reynolds number AGARD CP-551, p. 4-1 1994
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Annual Report to MCAT Institute, Aug. 1994
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Blake, D. F.; Vaniman, D. T.; and Bish, D. L. A mineralogical instrument for planetary
applications Lunar and Planetary Science Conference XXV, pp. 121-122 1994

Carle, G. C.; Kgjiro, D. R.; Sauke, T. B.; Valentin, J. R.; Shen, T. C.; and Marshall, J. R.
Advanced instrumentation for exobiology 39th SPIE's International Symposium on Optics,
Imaging and Instrumentation, San Diego, Calif., vol. 2267, pp. 2-8 1994

Hine, B. P.; Stoker, C.; Sims, M.; Rasmussen, D.; Hontalas, P.; Fong, T.W.; Steele, J.; and
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'94, Workshop on Mobile Robots for Subsea Environments, Monterey, Calif. 1994

Murakami, H.; Bock, J.; Freund, M. M.; Guo, H.; Hirao, T.; Lange, A. E.; Matsuhura, H.;
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Stoker, C.; Barry, J.; Barch, D. R.; and Hine, B. P.  Use of telepresence and virtual reality in
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Vaniman, D. T.; and Bish, D. L. A mineralogical instrument for planetary applications
Lunar and Planetary Science Conference XXV, p. 121 1994
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DesMarais, D. J. Tectonic control of the crustal organic carbon reservoir during the
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Reda, D. C.; and Muratore, J. J. Measurement of surface shear stress vectors using liquid
crystal coatings AIAA J, vol. 32, no. 8, Aug. 1994, pp. 1576-1582
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Venus J. Atmospheric Sciences, vol. 51, no. 13, 1994, pp. 1857-1875
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Ballard, R. E.; Watenpaugh, D. E.; Breit, G. A.; Murthy, G.; Whalen, R. T.; and Hargens,
A.R. Intramuscular pressure measurement for assessing muscle function during
locomotion Medicine and Science in Sports and Exercise, vol. 26, no. 5, Suppl. 141, 1994,
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biased by asymmetric viewing windows Society for Neuroscience Abstracts, vol. 20, 1994,
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Beutter, B.; Mulligan, J. B.; and Stone, L. S.  The barberplaid illusion Investigative
Opthalmology and Visual Science, val. 35, 1994, p. 2157
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pp. 119-129

Bikle, D. D.; Harris, J.; Haloran, B. P.; Roberts, C. T.; LeRoith, D.; and Morey-Holton, E.
Expression of the genes for insulin like growth factors and their receptors in bone during
skeletal growth  Am. J. Physiol., vol. 267, 1994, pp. E278-286

Bikle, D. D.; Harris, J.; Haloran, B.; and Morey-Holton, E.  Skeletal unloading induces
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humans during daily activity In Proceedings of the 18th Annual Meeting of the Amer. Soc.
of Biomech., pp. 231-232, Columbus, Ohio 1994

Burden, Hubert W. Physiological Anatomical Rodent Experiment (PARE) .04 feasibility
test2 NASA-CR-195210 East CarolinaUniv., Greenville, N.C. Nov. 1994

Chimento, T.; Doshay, D.; and Ross, M. D. 3-Dimensional reconstructions of rat macular
primary afferents from electron micrographs of serial sections: Application to compartmental
modeling J. Neurophysiol., vol. 71, no. 5, 1994, pp. 1883-1896

Cleek, T.; Katz, B.; and Whalen, R. Determinants of long bone structural properties
In Proceedings of the 18th Annua Meeting of the Amer. Soc. of Biomech., pp. 163-164,
Columbus, Ohio 1994

Cohen, M. M.; Stoper, A. E.; and Welch, R. B. Gravitational and optical determinants of
apparent target elevation  Aviation, Space, and Environmental Medicine, vol. 65, 1994,
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Corbin, Barbara J.; and Steele, Marianne K. Analysis of gaseous products generated by
long term storage of rodent waste  24th International Conference on Environmental Systems
and 5th European Symposium on Space Environmental Control Systems, Friedrichshafen,
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Cunningham, H. A.; and Welch, R. B. Multiple concurrent visual-motor mappings:
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Dunagan, Nancy; Greenleaf, John E.; and Cisar, CraigJ. Thermoregulatory effects of
caffeine ingestion during rest and exercisein men NASA-TM-108783 1994

Ebenholtz, S. M.; Cohen, M. M.; and Linder, B. J. The possible role of nystagmusin
motion sickness: An hypothesis  Aviation, Space, and Environmental Medicine, vol. 65,
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Ertl, Andrew Carl Plasma volume shifts and exercise thermoregulation with water
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Gossdlink, E. J.; Grindeland, R. E.; Roy, R. R.; Edgerton, V. R.; Grossman, E. J.; and
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Greenleaf, J. E.; FACSM, Looft-Wilson, R.; Wisherd, J. L.; Fung, P.; Ertl, A. C.; Jackson,
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and hypertonic fluids by men at rest and exercise  Med. and Science in Sport and Exercise,
vol. 26, 1994, p. S214
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