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DEGREES








Ph.D., Aeronautics (1997), California Institute of Technology
M.S., Aeronautics (1994), California Institute of Technology
B.S., Mechanical Engineering (1993), Michigan State University
A. OTHER RELATED EXPERIENCE
• Department of Aerospace and Mechanical Engineering at Parks College of Engineering and Aviation, Saint Louis University (1997 – 2005).  While there I taught an average of 2.5 courses per semester and advised four MS students.
B. RESEARCH INTERESTS 
Experimental fluid dynamics with a focus on bio-inspired flow control, vortex dynamics, free shear flows and boundary layers, expertise using DPIV (digital particle image velocimetry). 

C. PATENTS
• “A Passive Micro-roughness Array for Drag Modification” (Patent No. 8,113,469)
• “Micro-Array Surface for Passive Drag Modification” (Patent No. 8,794,574)
• “Butterfly Scales - Passive Drag Modification” (PCT/US2009/065539)
D. PUBLICATIONS & PRESENTATIONS
Book Chapters & Invited Volume Entries (Peer-reviewed)
1) Lang, A., Habegger, M. & Motta, P. “Shark Skin separation control mechanisms”, Marine Technology Society Journal (special issue “Biomimetics in Ocean Engineering”), Vol.25(4), p.208 (2011)
2) Lang, A., Habegger, M. & Motta, P. “Shark Skin Drag Reduction,” in Encyclopedia of Nanotechnology. B. Bhushan (editor). Berlin: Springer. Part 19, p. 2394-2400 (2012)
3) Lang, A., Habegger, M.,  Motta P. & Hueter, R. “Shark skin boundary layer control,” Natural Locomotion in Fluids and on Surfaces: Swimming, Flying, and Sliding, IMA Volumes in Mathematics and its Applications, S. Childress (editor) New York: Springer, Vol. 155, p. 139-150 (2012)
4) Lang, A. “The Shark Skin Effect,” in Characterization and Technological Applications of Bio-Inspired Surfaces. E. Favret & N. Fuentes (editors). Mountainview, CA: World Scientific Publishing, (2009)
Peer-reviewed Journals
1) Wilroy, J., Wahidi, R., Lang, A., “The Effect of Butterfly-scale Inspired Patterning on Leading-Edge Vortex Growth”, in progress to be submitted to Journal of Fluids and Structures
2) Wheelus, J. & Lang, A., “An Investigation of Boundary Layer Flow over a Shortfin Mako 3D Scale Array”, in progress to be submitted to Bioinspiration & Biomimetics
3) Devey, S., Wheelus, J., Lang, A., Hubner, J., Motta, P. & Habegger, M., “Experiments to study bristling of shortfin mako scales”, in progress to be submitted to Bioinspiration & Biomimetics
4) Slegers, N., Heilman, M., Cranford, J., Lang, A., Yoder, J. & Habegger M. “Beneficial Aerodynamic Effect of Wing Scales on the Climbing Flight of Butterflies”, Bioinspiration & Biomimetics 12(1):016013 (2017)
5) Lang, A., Jones, E. & Afroz, A., “Separation Control over a Grooved Surface Inspired by Dolphin Skin”, Bioinspiration & Biomimetics 12(2):026005 (2017)
6)  Afroz, F., Lang, A. & Jones, E., “Using a Rotating Cylinder to Induce Laminar and Turbulent over a Flat Plate”, Fluid Dyn. Res. 49(6):035509 (2017)
7) Afroz, F., Lang, A., Motta, P. & Habegger, M., “Experimental Study of Laminar and Turbulent Boundary Layer Separation Control of Shark Skin”, Bioinspiration & Biomimetics 12(36):016009 (2016)
8) Afroz, F., Sharif, M. & Lang, A., “Numerical Study of Adverse Pressure Gradient Generation over a Flat Plate Using a Rotating Cylinder”, J. Fluids and Struct. 62:187-208 (2016)
9) Lang, A., Bradshaw, M., Smith, J., Wheelus, J., Motta, P., Habegger, M. & Hueter, R., “Movable shark scales act as a passive dynamic micro-roughness to control flow separation”, Bioinspiration & Biomimetics 9:036017 (2014)
10) Wahidi, R., Lai, W., Hubner, J. & Lang, A., “Time-Averaged and Time-Resolved Volumetric Velocimetry Measurements of a Laminar Separation Bubble on an Airfoil”, Eur. J. Mech. B/Fluids, 41:46-59 (2013)
11) Motta, P., Habegger, M., Lang, A., Hueter, R., & Davis, J., “Scale morphology and flexibility in the shortfin mako Isurus oxyrinchus and the blacktip shark Carcharhinus limbatus”, J. Morphology, 273(10):1096-1110 (2012)
12) Johnson, T., Lang, A., Wheelus, J. & Westcott, M., “Low Reynolds Number Couette Flow Facility for Drag Measurements”, Review of Scientific Instruments, 81:095103 (2010)  
13) Lang, A. & Johnson, T., “Drag reduction over embedded cavities in Couette flow”, Mechanics Research Communications, 37(4):432-435 (2010)
14) Smith, J., Lang, A., Hidalgo, P., Wheelus, J. & Mendelson, L.,  “Experimental Analysis of a Turbulent Boundary Layer Encountering a 2D Embedded Cavity Surface”, International Review of Aerospace Engineering (IREASE), 3(4):208-213, (2010)
15) Lang, A., Motta, P., Hidalgo, P. & Westcott, M. “Bristled Shark Skin: a Microgeometry for Boundary Layer Control?”, Bioinspiration & Biomimetics 3:046005 (2008) 

16) Lang, A. W. & Thacker, W. “On the Interaction of Water Waves with a Surface- Parallel Vortex,” ASME Journal of Fluids Engineering, 130:(051302)1-7 (2008)
17) Lang, A. W. & Puzinauskas, P.  ”Adding a Continuous Improvement Design Element to a Sophomore Level Thermodynamics Course: Using the Drinking Bird as a Heat Engine”, International Journal of Mechanical Engineering Education, 36(4):366-372 (2008)
18) Lang A. W. & Manglano, C.E.  “An Experimental Study of a Turbulent Shear Layer at a Clean and Contaminated Free-Surface”, Experiments in Fluids, 36:384-392 (2004)
19) Lang, A. W. & Gomez, B. “An Experimental Study of the Effect of Grid Turbulence on Shear Layer Evolution”, ASME Journal of Fluids Engineering, 126:286-290 (2004)
20) Lang, A. W. & Gharib. M. "Experimental Study of the Wake Behind a Surface-Piercing Cylinder for a Clean and Contaminated Free Surface," Journal of Fluid Mechanics, 402:109-113 (2000)
21) Roesgen, T., Lang, A. W. & Gharib. M. "Fluid Surface Imaging Using Microlens Arrays," Experiments in Fluids, 25(2):126-132 (1998)
22) Dooley, B, Warncke, A., Gharib, M. & Tryggvason, G. "Vortex Ring Generation Due to the Coalescence of a Water Drop at a Free Surface," Experiments in Fluids, 22(5):369-374 (1997)
23) Warncke, A., Gharib, M. & Roesgen, T. "Flow Measurements Near a Reynolds Ridge," ASME Journal of Fluids Engineering, 118:621-624 (1996) 
Refereed Conference Papers with Presentation
1) Lang, A., Afroz, F., Motta, P., Wilroy, J., Wahidi, R., Elliott, C., Habegger, M., “Sharks, Dolphins and Butterflies: Micro-sized Surfaces have Macro Effects”, Proceedings of the ASME Fluids Engineering Division Summer Meeting FEDSM17 (July 2017), Paper No. FEDSM2017-69221
2) Wahidi, R. (speaker), Lang, A. & Wilroy, J., “Effects of Grooves on the Formation of the LEV of an Impulsively Started Flat Plate”, 53rd AIAA Aerospace Sciences Meeting & Exhibit (January 2015), Paper No. AIAA 2015-1521 
3) Wahidi, R., Lai, W., Hubner, J. & Lang, A. “Volumetric Three-Component Velocimetry and PIV Measurements of Laminar Separation Bubbles on a NACA 4412 Airfoil”, 16th Int. Symp. On Application of Laser Techniques to Fluid Mechanics, Lisbon, Portugal (July 2012)

4) Wahidi, R., Smith, J. & Lang, A. “PIV and Volumetric 3D Measurements of Separated Turbulent Boundary Layer on a NACA 4412 Hydrofoil”, Proceedings of the 50th AIAA Aerospace Sciences Meeting and Exhibit 2012 (January 2012), Paper No. AIAA-2012-0315
5) Mendelson, L. & Lang, A. “Turbulence Augmentation over a Bristled Shark Skin Model,” Proceedings of the 40th AIAA Fluid Dynamics Conference 2010, Paper No. AIAA-2010-4268
6) Lang, A. & Melnick. M. “Momentum Increase in Wall Adjacent Flow via Hexagonal Embedded Cavities”, Proceedings of the 48th AIAA Aerospace Sciences Meeting and Exhibit 2010, Paper No. AIAA-2010-0914

7) Lang, A. & Hidalgo, P. “Cavity Flow Characterization of the Bristled Shark Skin Microgeometry,” Proceedings of the 47th AIAA Aerospace Sciences Meeting and Exhibit 2009, Paper No.AIAA-2009-1107

8) Lang, A. & Hidalgo, P. “Boundary Layer Formation over D-type Roughness Geometries, ”Proceedings of the 46th AIAA Aerospace Sciences Meeting and Exhibit 2008, Paper No.AIAA-2008-506

9) Hidalgo, P. & Lang, A.  ”Experimental Investigation of the Flow of a D-type Rough Surface Based on the Shark Skin,” Proceedings of the 46th AIAA Aerospace Sciences Meeting and Exhibit 2008, Paper No. AIAA-2008-507

10) Hidalgo, P., Lang A. W. & Thacker, W. “POD study of the Coherent Structures within a Turbulent Spot”, Proceedings of the 44th AIAA Aerospace Sciences Meeting and Exhibit 2006, Paper No. AIAA-2006-1099

11) Lang, A. W., Czysz, P. & Lee, Y. “Performance Characteristics of a Variable Area Magnetohydrodynamic Generator and Accelerator,” proceedings of the 39th AIAA/ASME/SAE /ASEE Joint Propulsion Conference & Exhibit 2003, Huntsville, AL (July 2003) Paper No. AIAA-2003-5047
12) Lee, Y., Czysz, P. & Lang, A. W. “Magnetohydrodynamic Energy Bypass Performance Analysis for Hypersonic Vehicles,” proceedings of the 38th AIAA/ASME/SAE/ASEE Joint Propulsion Conference & Exhibit 2002, Paper No. AIAA-2002-3571
13) Lang, A. W.  & Manglano, C.E. “An Experimental Study of a Free-Surface Shear Layer with and without the Presence of Surfactants”, proceedings of the 2002 ASME Fluids Engineering Division Summer Meeting, July 14-18, Montreal, Quebec, Canada

14) Lang, A. W. & Gharib, M. “On the Effects of Surface Contamination in the Wake of a Surface-Piercing Cylinder," proceedings of the 1998 ASME Fluids Engineering Division Summer Meeting, June 21-25, Washington, DC
Non-refereed Conference Abstracts with Presentation
15) Lang, A. (speaker), Wilroy, J., Wahidi, R., Slegers, N., Heilman, M., Cranford, J. “The effect of butterfly scales on flight efficiency and leading edge vortex formation”, Bulletin of the 2016 APS Division of Fluid Dynamics Conference, Portland, OR (November 2016)
16) Devey, S. (speaker), Hubner, J., Lang, A. “Airflow Actuation of Shortfin Mako Denticles”, Bulletin of the 2016 APS Division of Fluid Dynamics Conference, Portland, OR (November 2016)
17) Gautam, S. (speaker), Lang, A., Wilroy, J. “An experimental study of low Re cavity vortex formation embedded in a laminar boundary layer”, Bulletin of the 2016 APS Division of Fluid Dynamics Conference, Portland, OR (November 2016)
18) Elliott, C. (speaker), Lang, A., Wahidi, R., Wilroy, J. “Roughness Effects on the Formation of a Leading Edge Vortex”, Bulletin of the 2016 APS Division of Fluid Dynamics Conference, Portland, OR (November 2016) 

19) Glenn, M. (speaker), Lang, A., Wahidi, R., Wilroy, J. “Observations on Leading-Edge Vortex Development”, Bulletin of the 2016 APS Division of Fluid Dynamics Conference, Portland, OR (November 2016)
20) Santos, L. (speaker), Lang, A., Wahidi, R., Bonacci, A. “Reversing flow development in a separating turbulent boundary layer”, Bulletin of the 2016 APS Division of Fluid Dynamics Conference, Portland, OR (November 2016) 
21) Morris, J. (speaker), Lang, A., Hubner, J. “The actuation of microflaps inspired by shark scales deeply embedded in a boundary layer”, Bulletin of the 2016 APS Division of Fluid Dynamics Conference, Portland, OR (November 2016)
22) Bonacci, A. (speaker), Lang, A., Wahidi, R., Santos, L. “Experimental Study of Unsteady Separation in a Laminar Boundary Layer”, Bulletin of the 2016 APS Division of Fluid Dynamics Conference, Portland, OR (November 2016)
23) Lang, A. (speaker) “The Fluid Mechanics of the Bible: Miracles Explainable by Christian Science?”, Bulletin of the 2015 APS Division of Fluid Dynamics Conference, Boston, MA (November 2015) 

24) Wilroy, J. (speaker), Lang, A., “The effect of butterfly-scale inspired patterning on leading-edge vortex growth”, Bulletin of the 2015 APS Division of Fluid Dynamics Conference, Boston, MA (November 2015)
25) Oakley, I. (speaker), Lang, A., “Passive Flow Separation Control Mechanism Inspired by Shark Skin”, Bulletin of the 2015 APS Division of Fluid Dynamics Conference, Boston, MA (November 2015)
26) Hammerton, J. (speaker), Lang, A. “First Signs of Flow Reversal within a Separated Turbulent Boundary Layer”, Bulletin of the 2015 APS Division of Fluid Dynamics Conference, Boston, MA (November 2015)
27) Lang, A. (speaker), Cranford, J., Conway, J., Yoder, J. & Slegers, N., “Do Butterfly Scales Improve Flight?”, Society of Integrative and Comparative Biology Annual Meeting 2015, Palm Beach, FL (January 2015)

28) Lang, A. (speaker), Cranford, J., Conway, J., Slegers, N., DeChello, N. & Wilroy, J., “Flight testing of live Monarch butterflies to determine the aerodynamic benefit of butterfly scales”, Bulletin of the 2014 APS Division of Fluid Dynamics Conference, San Francisco, CA (November 2014)
29) DeChello, N. (speaker) & Lang, A., “The effects of scales on autorotation of Monarch butterfly forewings”, Bulletin of the 2014 APS Division of Fluid Dynamics Conference, San Francisco, CA (November 2014)
30) Wilroy, J., Lang, A. & Wahidi, R. “The effect of butterfly-scale inspired patterning on leading-edge vortex growth”, Bulletin of the 2014 APS Division of Fluid Dynamics Conference, San Francisco, CA (November 2014)
31) Lang, A. (speaker), Bradshaw, M., Smith, J., Motta, P., Habegger, M. & Hueter, R., “A Passive Flow Control Mechanism to Decrease Drag”, Society of Integrative and Comparative Biology Annual Meeting 2014, Austin, TX (January 2014)

32) Lang, A. (speaker), Jones, E. & Afroz, F. “Controlling turbulent boundary layer separation using biologically inspired 2D transverse grooves”, Bulletin of the 2013 APS Division of Fluid Dynamics Conference, Pittsburgh, PA (November 2013)
33) Afroz, F. (speaker), Lang, A., Motta, P. & Habegger, M. “An Experimental Study of Flow Separation Control by Shortfin Mako Shark Skin”, Bulletin of the 2013 APS Division of Fluid Dynamics Conference, Pittsburgh, PA (November 2013)
34) Wheelus, N. (speaker), Lang, A., Bradshaw, M., Motta, P. & Habegger, M. “Shortfin Mako Skin: A Possible Passive Flow Control Mechanism for Drag Reduction”, Bulletin of the 2013 APS Division of Fluid Dynamics Conference, Pittsburgh, PA (November 2013)
35) Bradshaw, M. (speaker), Lang, A., Motta, P., Habegger, M. & Hueter, R. “The effect of mako sharkskin on laminar flow separation”, Bulletin of the 2013 APS Division of Fluid Dynamics Conference, Pittsburgh, PA (November 2013)
36) Lang, A.(speaker), Smith, J., Bradshaw, M., Wheelus, J., Motta, P., Habegger, M., Davis, J., & Hueter, R. “Shark Skin Bristling: A Passive Flow-Actuated Separation Control Mechanism”, Bulletin of the 2012 APS Division of Fluid Dynamics Conference, San Diego, CA (November 2012)
37) LaForte, B. (speaker), Kronenberger, C. & Lang, A. “Low Reynolds Number Drag Alteration Inspired by Butterfly Scales”, Bulletin of the 2012 APS Division of Fluid Dynamics Conference, San Diego, CA (November 2012)
38) Demko, A. (speaker) & Lang, A. “Scales affect performance of Monarch butterfly forewings in autorotational flight”, Bulletin of the 2012 APS Division of Fluid Dynamics Conference, San Diego, CA (November 2012)
39) Lang, A. (speaker), Jones, R. “Butterfly scales and their local surface drag dependence on flow orientation”, Bulletin of the 2011 APS Division of Fluid Dynamics Conference, Baltimore, MD (November 2011)
40) Wahidi, R. (speaker), Zhang, Z., Hubner, J. & Lang, A. “Volumetric Three-Component Measurements of the Flowfield around Periodically Cambered Plates”, Bulletin of the 2011 APS Division of Fluid Dynamics Conference, Baltimore, MD (November 2011)
41) Leibenguth, C. (speaker), Lang, A. & Schreiber, W. “Computational Analysis of Low Reynolds Number Couette Flow Over an Embedded Cavity Geometry”, Bulletin of the 2011 APS Division of Fluid Dynamics Conference, Baltimore, MD (November 2011)
42) Smith, J. (speaker), Lang, A. & Wahidi, R. “Comparison of turbulent separation over a smooth surface and mako shark skin on a NACA 4412 hydrofoil”, Bulletin of the 2011 APS Division of Fluid Dynamics Conference, Baltimore, MD (November 2011)
43) Bradshaw, M. (speaker), Lang, A., Wahidi, R., Smith, J. & Motta, P. “A Flow Separation Study over a Shortfin Mako Shark Pectoral Fin”, Bulletin of the 2011 APS Division of Fluid Dynamics Conference, Baltimore, MD (November 2011)
44) Jones, E. (speaker), Lang, A., Afroz, F., Wheelus, J. & Smith, J. “An Experimental Study of Flow Separation over 2D Transverse Grooves”, Bulletin of the 2011 APS Division of Fluid Dynamics Conference, Baltimore, MD (November 2011)
45) Palmore, J. (speaker), Lang, A. & Sharif, M. “Computational Analysis of Vortex Formation Over a Flat Plate with Gradient-Based Slip Condition”, Bulletin of the 2011 APS Division of Fluid Dynamics Conference, Baltimore, MD (November 2011)
46) Thompson, M., Lang, A., Schreiber, W., Leibenguth, C., Palmore, J. “A Computational Study of Transient Couette Flow Over and Embedded Cavity Surface”, Bulletin of the 2011 APS Division of Fluid Dynamics Conference, Baltimore, MD (November 2011)
47) Lang, A., Motta, P., Habegger, M., Hueter, R., Smith, J. & Afroz, F. “Shark Skin Bristling as a Mechanism for Separation Control”, Proceedings of the International Bionic Engineering Conference, Boston, MA (September 2011)
48) Lang, A., Jones, R., Leibength, C., Schreiber, W. & Shaw, A., “Drag Alteration over a Surface Patterning Inspired by Butterfly Scales”, Proceedings of the International Bionic Engineering Conference, Boston, MA (September 2011)
49) Lang, A. (speaker), Motta, P., Habegger, M., Jones, E. & Hueter, R. “Recent Observations on Shortfin Mako Scale Flexibility as a Mechanism for Separation Control”, Bulletin of the 2010 APS Division of Fluid Dynamics Conference, Long Beach, CA (November 2010)

50) Palmore, J. (speaker, REU), Sharif, M. & Lang, A. “Computational Analysis of Vortex Formation over a Plunge Oscillating Flat Plate with Various Slip Conditions”, Bulletin of the 2010 APS Division of Fluid Dynamics Conference, Long Beach, CA (November 2010)

51) Jones, R. (speaker) & Lang, A. “Drag Measurements over Embedded Cavities Modeled after Butterfly Scales in Low Reynolds Number Couette Flow”, Bulletin of the 2010 APS Division of Fluid Dynamics Conference, Long Beach, CA (November 2010)

52) Shaw, A. (speaker, RET), Jones, R. & Lang, A. “The Effect of Wing Scales on Monarch Butterfly Flight Characteristics”, Bulletin of the 2010 APS Division of Fluid Dynamics Conference, Long Beach, CA (November 2010)

53) Gilmer, C. (speaker, REU), Lang, A. & Jones, R. “Drag Measurements over Embedded Cavities in a Low Reynolds Number Couette Flow”, Bulletin of the 2010 APS Division of Fluid Dynamics Conference, Long Beach, CA (November 2010)

54) Leibenguth, C. (speaker, REU), Lang, A. & Schreiber, W. “Computational Analysis of Low Reynolds Number Couette Flow over Embedded Cavities”, Bulletin of the 2010 APS Division of Fluid Dynamics Conference, Long Beach, CA (November 2010)

55) Afroz, F. (speaker), Jones, E. Smith, J. & Lang, A. “Turbulent Boundary Layer Separation Induced over a Flat Plate by a Rotating Cylinder”, Bulletin of the 2010 APS Division of Fluid Dynamics Conference, Long Beach, CA (November 2010)

56) Jones, E. (speaker, REU), Lang, A., Afroz, F., Wheelus, J., Smith, J. “An Experimental Study of Flow Separation over a Flat Plate with 2D Transverse Grooves”, Bulletin of the 2010 APS Division of Fluid Dynamics Conference, Long Beach, CA (November 2010)
57) Lang, A, (speaker), Motta, P. , Habegger, M., & Hueter, R. “Experimental Studies to Reveal the Boundary Layer Control Mechanisms of Shark Skin”, IMA Workshop “Natural Locomotion in Fluids and on Surfaces: Swimming, Flying, and Sliding,” Minneapolis, MN (June 1-5, 2010)

58) Lang, A. (speaker) & Melnick. M. B. “Flow Mechanisms Leading to Separation Control over Embedded hexagonal Cavities”, Bulletin of the 2009 APS Division of Fluid Dynamics Conference, Minneapolis, MN (November 2009)

59) Smith, J.A. (speaker, REU), Lang, A. & Mendelson, L. “Flow Mechanisms Induced by 2D Transverse Cavities Leading to Separation Control”, Bulletin of the 2009 APS Division of Fluid Dynamics Conference, Minneapolis, MN (November 2009)

60) Mendelson, L. (speaker, REU), Lang, A. & Smith, J. A. “Turbulence Augmentation to Achieve Separation Control over a Bristled Shark Skin Model”, Bulletin of the 2009 APS Division of Fluid Dynamics Conference, Minneapolis, MN (November 2009)

61) Johnson, T. (speaker) & Lang, A. “Design of a High Viscosity Couette Flow Facility for Patterned Surface Drag Measurements”, Bulletin of the 2009 APS Division of Fluid Dynamics Conference, Minneapolis, MN (November 2009)

62) Lang, A. (speaker) & Hidalgo, P. “Flow Measurements over Embedded Cavities Modeling the Microgeometry of Bristled Shark Skin”, Bulletin of the 2008 APS Division of Fluid Dynamics Conference, San Antonio, TX (November 2008)

63) Melnick, M. B. (speaker) & Lang, A. "Experimental Study of the Boundary Layer Formation over Three Dimensional Arrays of Embedded Hexagonal Cavities",  Bulletin of the 2008 APS Division of Fluid Dynamics Conference, San Antonio, TX (November 2008)

64) Jones, R. (speaker, REU) & Lang, A. "Interactions between butterfly scales and unsteady flows during flapping flight", Bulletin of the 2008 APS Division of Fluid Dynamics Conference, San Antonio, TX (November 2008)
65) Wheelus, J. N. (speaker, REU) & Lang, A. "Boundary Layer Driven Cavity Flow: Effect of Aspect Ratio", Bulletin of the 2008 APS Division of Fluid Dynamics Conference, San Antonio, TX (November 2008)

66) Lang, A. (speaker) & Hidalgo, P. “Flow Measurements over a Biomimetic Surface Roughness Geometry”, Bulletin of the 2007 APS Division of Fluid Dynamics Conference, Salt Lake City, UT (November 2007)

67) Lang, A. (speaker), Hidalgo, P. & Westcott, M. “Flow over a Biomimetic Surface Roughness Geometry”, Bulletin of the 2006 APS Division of Fluid Dynamics Conference, Tampa, FL (November 2006)

68) Lang, A. (speaker), Hidalgo, P. & Thacker W. “POD Study of the Coherent Structures within Turbulent Spots”, Bulletin of the 2005 APS Division of Fluid Dynamics Conference, Chicago, IL (November, 2005)
69) Lang, A. (speaker), deLeon, A. & Thacker, W. “On the Interaction of Water Waves with Near-surface Vortices“, Bulletin of the 2004 APS Division of Fluid Dynamics Conference, Seattle, WA (November 2004)

70) Lang, A. W. (speaker) & Czysz, P. “A Calculation of Required Magnetic Field Strength in a Magnetohydrodynamic Supersonic Generator and Accelerator”, Bulletin of the 2001 APS Division of Fluid Dynamics Conference, San Diego, CA (November 2001)
71) Manglano, C. (speaker) & Lang, A. “Experimental Study of a Free-Surface Shear Layer: Effects Due to the Presence of Surfactants”, Bulletin of the 2001 APS Division of Fluid Dynamics Conference, San Diego, CA (November 2001)
72) Lang, A. W. (speaker) & Gharib, M. “Experimental Study of the Wake behind a Surface-Piercing Cylinder for a Clean and Contaminated Free Surface”, Bulletin of the 1997 APS Division of Fluid Dynamics Conference, San Francisco, CA (November 1997)
73) Dooley, B. (speaker) & Warncke, A. (co-speaker), Gharib, M. & Tryggvason, G. “Vortex Ring Generation due to the Coalescence of a Water Drop at a Free Surface”, Bulletin of the 1994 APS Division of Fluid Dynamics Conference, Atlanta, GA (November 1994)
Invited Talks
1) Lang, A. “Scales and Skin that Reduce Drag: Sharks, Dolphins and Butterflies”, Society of Engineering Science Conference 2017, Boston, MA, July 26, 2017

2) Lang, A. “Sharks and Butterflies: Micro-sized Scales have Macro Effects”, Mississippi State University, April 1, 2016

3) Lang, A. “Sharks and Butterflies: Micro-sized Scales have Macro Effects”, George Washington University, Mechanical & Aerospace Engineering, October 23, 2014

4) Lang, A. “Sharks and Butterflies: Micro-sized Scales have Macro Effects”, 2014 SIAM Annual Meeting, Chicago, IL, July 10, 2014

5) Lang, A. “On Being a Christian Scientist: God, Biology and Aerospace Engineering”, Science Café, Birmingham, AL, May 20, 2014

6) Lang, A. “Sharks and Butterflies: Micro-sized Scales have Macro Effects”, Graduate Aeronautical Laboratories California Institute of Technology, February 21, 2014

E. PROFESSIONAL SOCIETY MEMBERSHIP
• Member of the American Physical Society (APS), Division of Fluid Dynamics
• Member of the American Society of Mechanical Engineers (ASME)

• Member of the American Institute of Aeronautics & Astronautics (AIAA)
• Member of the Society of Integrative and Comparative Biology (SICB)

• Member of the American Association for the Advancement of Science (AAAS)

F. PROFESSIONAL SERVICE
• Served as a journal reviewer for: Journal of Fluid Mechanics, ASME Journal of Fluids Engineering, Proc. of the Royal Society B, AIAA Journal, Journal of Visualization, Bioinspiration & Biomimetics, Journal of Zoology, Journal of Precision Engineering and Manufacturing, Journal of Sea Research, Biomicrofuidics, Experimental Thermal and Fluid Science, Reviews in Chemical Engineering, Surface Review Letters, The Biological Bulletin, Journal of Fluids & Structures and Experiments in Fluids.  I have reviewed 43 papers during my career.
• Served as a NSF panelist for review of proposals on fourteen separate occasions (111 proposals).
• Served as a panelist during the 2010 NSF Engineering Education and Centers Awardees conference, Jan 31-Feb 2, 2010; panel entitled “Mentoring Undergraduate Researchers”.
• Served as a session chair at APS DFD, AIAA and SICB meetings on 11 separate occasions.
• Served as a reviewer for four AIAA conferences (approximately 25 papers).
• Served as a facilitator for advising youth on STEM Careers at the College Summit at The First Church of Christ, Scientist in Boston, MA, August 12-14, 2016

• Served as a facilitator for a session on STEM careers at the 2017 WiSE Symposium in Tuscaloosa, AL, March 4, 2017

G. SERVICE TO MY UNIVERSITY
• Aerospace department seminar organizer (2014 – present)
• Aerospace department Fluids Qualifying Exam Committee (2006 – present)

• UA College of Engineering Fluids Laboratory Committee (ad-hoc basis)

• UA College of Engineering Undergraduate Research Committee (ad-hoc basis)

• Parks College Executive Committee (2001-2004, chairperson in 2003-04)

• St. Louis University Graduate School Research Committee (2000 – 2004)

• Parks College Affairs Committee (1999 – 2003)
• Served on a variety of ad-hoc committees at the college and department level with respect to faculty searches, graduate student recruitment, research labs and departmental awards.
H. TEACHING IN RECENT YEARS
1) AEM 201 STATICS 

Undergraduate course, taught 3 times +1 online, average in-class enrollment: 82, SOI instructor ratings of 3.43, 2.11, 3.00, 3.09 (out of 5.0).  Note: low score on second time attributed to flipped classroom setting and dual teaching with a GRA that students did not prefer.
2) ME 215 THERMODYNAMICS

Undergraduate course, taught once, enrollment: 72. SOI instructor rating of 3.0
3) AEM 311 FLUID MECHANICS

Undergraduate course, taught 7 times +2 online, average in-class enrollment: 75, SOI instructor ratings of 3.3, 3.42, 3.69, 4.0, 3.47, 3.41, 4.50, 4.0  Note: class size has been steadily increasing with one section in Fall 2015 having an enrollment of 186 students.
4) AEM 313 AERODYNAMICS

Undergraduate course taught 2 times, average class enrollment: 36, SOI instructor ratings of 3.36, 3.10
5) AEM 500 INTERMEDIATE FLUID MECHANICS

Graduate course taught 6 times +6 online, average in-class enrollment: 11, SOI instructor rating average of 4.0 (in-class) and 3.4 (online)

• Overall average SOI rating on how well prepared is the instructor: 4.42

• Overall average SOI rating on how valuable was the class as a learning experience: 4.06
I. STUDENT MENTORING

• Served on 23 MS Thesis Committees (12 my students) and 8 PhD Dissertation Committees (3 my students).

• I have advised 44 undergraduate students performing research under my direction.

Graduated Students & Past Post-Docs
Carlos Manglano (MS), Begona Gomez (MS), Ana De Leon (MS), Pablo Hidalgo (MS & PhD), M. Blake Melnick (MS), Tyler Johnson (MS), Jonathon Drew Smith (MS), Robert Jones (MS), Chase Leibenguth (MS), Emily Jones (MS), Michael Bradshaw (MS), Jacob Wilroy (MS), Farhana Afroz (PhD), Redha Wahidi (Post-Doc), Jennifer Wheelus (PhD, NSF GRFP awardee)

Current Advisees

Leo Santos (PhD), Sashank Gautam (PhD)
J. COLLABORATORS & OTHER AFFILIATIONS

Collaborators

Marilyn Smith, GA Tech

William Thacker, St. Louis University

David Goldstein, UT-Austin

Semih Olcmen, University of Alabama

Phil Motta, University of South Florida

Robert Hueter, Mote Marine Laboratory

Ravi Rammamurti, Naval Research Laboratory

Ajay Agrawal, University of Alabama

James P. Hubner, University of Alabama
Muhammad Sharif, University of Alabama
Thomas Zeiler, University of Alabama

Paulius Puzinauskas, University of Alabama

John Baker, University of Alabama
Ryan Hartman, University of Alabama

Chris Brazel, University of Alabama

John Yoder, University of Alabama

Willard Schreiber, University of Alabama

David Landrum, University of Alabama-Huntsville

Nathan Slegers, George Fox University

Chris Brazel, University of Alabama
John Kim, University of Alabama

David McPhee, University of Alabama

Richard Branam, University of Alabama

Yuebin Guo, University of Alabama

Gary Cheng, University of Alabama
Charles O’Neill, University of Alabama
Jinwei Shen, University of Alabama

Graduate Advisor

Morteza Gharib, California Institute of Technology
Undergraduate Advisor

Manooch Koochesfahani, Michigan State University
K. Honors and Awards

• National Academy of Inventors (2013)

• Research Stimulation Program Award at the University of Alabama (2010)

• Lindbergh Foundation Grant Recipient (2007 & 2008)

• Research Advisory Committee (RAC) grant at University of Alabama (2006 & 2009)

• National Science Foundation Graduate Research Fellowship (1993-1996)

• Zonta International Amelia Earhart Fellowship (1994)

• GE Minority Summer Research Award (1992)

L. PROFESSIONAL DEVELOPMENT ACTIVITIES
Funded External Research Grants

1) “SGER: A Biomimetic Microgeometry for Boundary Layer Control”, PI; Lang, A., National Science Foundation  for $49,999 over one year.  (7/2006-12/2007)
2) “REU Supplement for SGER: A Biomimetic Microgeometry for Boundary Layer Control”, PI: Lang, A., NSF for $8,500.  (8/2006 – 12/2007)
3) “Reducing the Drag over Aircraft by Mimicry of the Shark Skin”, PI: Lang, A., Lindbergh Foundation for $10,580 over one year.  (7/2007-6/2008).

4) “REU Site: Fluid Mechanics with Analysis using Computations and Experiments (FM-ACE)”, PI; Lang, A. Co-PI: Zeiler, T. Senior Personnel: Hubner, P., Olcmen, S., Sharif, M., Puzinauskas, P., Agrawal, A., Schreiber, W., Brazel, C., Durrans, S., Baker, J. & Campbell, K., National Science Foundation for $300,000 over 3 years. (4/2008 – 3/2011)
5) “Reducing the Drag over Aircraft by Mimicry of the Shark Skin”, PI: Lang, A., Lindbergh Foundation for $10,580 over one year.  (11/2008 – 6/2010)

6) “Microgeometries for Boundary Layer Control”, PI: Lang, A., Alabama Space Grant Consortium / NASA EPSCoR for $30,000 over two years. (6/2008-5/2010)
7) “Augmentation: Microgeometries for Boundary Layer Control”, PI: Lang, A., Alabama Space Grant Consortium / NASA EPSCoR for $10,000. (6/2009-5/2010)
8) “REU Supplement for REU Site: Fluid Mechanics with Analysis using Computations and Experiments (FM-ACE)”, PI; Lang, A., NSF for $10,000. (6/2009 –3/2011)

9) “Collaborative Research: Experimental Studies to Reveal the Boundary Layer Control Mechanisms of Shark Skin”, PI: Lang, A., Co-PIs: Motta, P. & Hueter, R., National Science Foundation for $201,001 (total $383,984 for whole proposal).  (8/2009-8/2012)
10) “Characterization of the Time-dependent Fluid-structure Interaction and Passive Flow Control of Low Reynolds Number Membrane Wings”, PI: Hubner, J. Co-PIs: Lang, A. & Ukeiley, L. , Air Force Office of Scientific Research for $524,018. (5/2010 – 4/2013) 

11) “RET Supplement for REU Site: Fluid Mechanics with Analysis using Computations and Experiments (FM-ACE)”, PI; Lang, A., NSF for $10,000. (4/2010 – 3/2011)
12) “MRI-R2: Acquisition of a Volumetric 3-Component Velocimetry (V3V) System” PI: Lang, A., Co-PIs: Hubner, J., Olcmen, S., Agrawal, A., Puzinauskas, P., National Science Foundation for $501,680 (5/2010 – 4/2011)
13) “Augmentation: Microgeometries for Boundary Layer Control”, PI: Lang, A., Alabama Space Grant Consortium / NASA EPSCoR for $15,000. (6/2010-7/2011)
14) “REU Site: Fluid Mechanics with Analysis using Computations and Experiments (FM-ACE)”, PI; Lang, A. Co-PI: Zeiler, T. Senior Personnel: Hubner, P., Olcmen, S., Sharif, M., Puzinauskas, P., Agrawal, A., Schreiber, W., Brazel, C., Hartman, R., Baker, J. & Campbell, K., National Science Foundation for $355,159 over 3 years. (3/2011 – 3/2014)
15) “REU supplement: Collaborative Research: Experimental Studies to Reveal the Boundary Layer Control Mechanisms of Shark Skin”, PI: Lang, National Science Foundation, $7000 (6/2011 – 9/2012)
16) “Task 4: Applied Nanotechnology for Military Applications: Materials Synthesis and Characterization of Bio-inspired Flow Control Microgeometries”, PI: Lang, A., US Department of Defense (AMRDEC), $47,993 over 1 year (9/2011-9/2012)
17) “Collaborative Research: The Beneficial Aerodynamic Effect of Butterfly Scales”, PI: Lang, A., Co-PIs: Slegers, N. (UA-Huntsville), Yoder, J. & Schreiber, W., National Science Foundation for $281,743 (9/2013 – 8/2016) [$10,00 REU supplement in 2016]
18) “REU Site: Fluid Mechanics with Analysis using Computations and Experiments (FM-ACE)”, PI; Lang, A. Co-PI: Hubner, J. National Science Foundation for $375,000 over 3 years. (2/2014 – 2/2017)
19) “Assessing the Potential for a Shark Skin Flexible Micro-Roughness to Passively Control Flow Separation in Aircraft Applications”, PI: Lang, A. Co-PI: Hubner, J., Boeing Commercial Airplane Co. for $40,000 for fiscal year 2015-16
20) “1.1 Fluid Dynamics: A Passive Bio-Inspired Micro-Adaptive Separation Control Mechanism Derived from Shark Skin”, PI: Lang, A., US Dept of Defense, Army Research Office for $279,250 over 3 years (9/15/15 – 9/14/18)
21) “REU Site: Fluid Mechanics with Analysis using Computations and Experiments (FM-ACE)”, PI; Lang, A. Co-PI: Hubner, J. National Science Foundation for $438,889 over 3 years. (2/2017 – 2/2020)
Internal Research Grants from the University of Alabama

1) “Micro-roughness Array for Kinematic Optimization” funded by a Research Advisory Committee (RAC) grant for $5,000 (5/2006 – 4/2008)
2) “3-D Micro-cavity Roughness Geometries for Boundary Layer Control” funded by DOE AL-EPSCoR for $5,470 to fund summer stipends of two GRA students in summer 2008 

3) “Studies to Investigate the Microgeometry of Butterfly Scales as a Flow Control Mechanism”  funded by a Research Grants Committee (RGC) grant for $4,500 (5/2009 – 4/2011)

4) “Research Stimulus Program: Bio-inspired Passive Flow Control”. Lang, A. & Hubner, J., for $70,000 to fund a 2 year post-doc position ( 8/2010 - 8/2012)
Other Related Research and Outreach Activities

My research related to shark skin, and more recently butterfly scales, has received university wide and national attention as reported in several engineering and alumni magazines, internet news sites and TV/Radio media.  I have become known as an expert in the field relating to how sharks use their skin to swim faster, as also evidenced by the request for a book chapter on the subject. Some examples of media attention are given below.
Media References

· NPR Radio aired a story on bio-inspired engineering and included several soundbites of an interview with me: http://wgbhnews.org/post/robocop-how-about-robopenguin
· Featured on online educational video “Smarter Every Day: Robot Butterflies”  November, 2013

https://www.youtube.com/watch?v=mWVD9eWJ6Yw
· Discovery Channel Canada filmed an episode in my water tunnel lab on May 8, 2014 which later aired on their channel and on the internet: http://www.discovery.ca/Video?vid=558285
· ABC 33/40 story “UA Butterfly Study Could Improve Flight” (10/2013):                     http://www.abc3340.com/story/23824208/butterfly-study-could-improve-flight
· Evolution News online: “Intelligent Design in Nature Makes Engineers Envious”  (10/2013) http://www.evolutionnews.org/2013/10/intelligent_des_12078571.html
· Local TV News (WVUA) interviewed me in my lab and aired story on 10 o’clock news October 30, 2013
· NY Times article on my research: http://www.nytimes.com/2010/11/30/science/30obshark.html
· CBC radio interview: http://www.cbc.ca/quirks/episode/2010/12/04/december-4-2010/
· Online article on National Geographic: http://news.nationalgeographic.com/news/2010/11/101123-shark-scales-speed-animals-environment/
· http://www.livescience.com/animals/sharks-scales-change-direction-101124.html
· LA TIMES article: http://articles.latimes.com/2010/nov/27/science/la-sci-bioinspiration-20101127
· Interviewed by Fox 6 News (Birmingham, AL) and a short segment aired on the 9 pm news on February 4, 2010.

· Article appeared in Mobile Press-Register, “Alabama studies shark skin technology ... hmm, could there be a football application?” on November 18, 2009 http://blog.al.com/live/2009/11/alabama_studies_shark_skin_tec.html
· Interviewed by Adam Jones of the Tuscaloosa News, article appeared in November 30, 2009. http://www.tuscaloosanews.com/article/20091130/NEWS/911299887?Title=UA-researcher-studies-shark-skin-to-aid-flight&tc=ar
· In November 2009 and June 2016 I was interviewed by journalist Randy Atkins from the National Academy of Engineering who used clips from the phone interview (about shark and butterfly research) for a short technology news report that aired in the Washington, DC area on station WTOP.

· Interviewed by David Robson of New Scientist in November 2008 and article appeared online at http://www.newscientist.com/article/dn15151-why-a-speeding-shark-is-like-a-golf-ball.html?DCMP=ILC-hmts&nsref=news1_head_dn15151
· The same article by David Robson was picked up by ABCnews.com and placed online at http://abcnews.go.com/Technology/story?id=6209299&page=1
· Discovery Channel Canada ran a short segment about my research on their show Daily Planet on November 10, 2008.

· Interviewed by journalist Daniel Sieberg of CBS news radio for the show SciEye in November 2008.

· ASEE PRISM (Summer 2008, p. 18-19) published a short brief related to my research entitled “Skin-spiration”.

· The Autopilot (Alabama, May/June 2008, p. 15) published a one page story related to my research funded by the Lindbergh Foundation
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