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Experimental Hypersonic Aerodynamics
and Advances in Aerospace Engineering

Most space missions fall in the hypersonic reentry regime. There are
several open questions and unknown phenomena in aerothermodynamics
around vehicles at flow regimes exceeding Mach 4 due to its inherent
complexities. Strong entropy gradients, thick shock layers, dissociated
high temperature flows, chemically reacting boundary layers, and
viscous interactions are some of the unique flow features dominating the
hypersonic flight regimes. It is possible to carry out a detailed analysis
on spacecraft aerodynamics leading to an optimized design. Considering
the complexity of the problem, desired accuracy of the analysis, and
restrictions of numerical methods such as CFD, the experimental
approach is preferred in most real-world projects. Due to the increasing
importance of Hypersonic Aerodynamicsin modern aerospace studies,
this paper reviews the recent advances, technical achievements as well
asindustrial and scientific trends subsequent topresenting a brief
introduction to the field.

Keywords: Hypersonic Flow, Experimental Study, Shock Tunnel
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2. Frictional Dissipation
3. Thermal Conduction
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1. Air-Breathing
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7. Shock Tube

8. Intrusive and Non-Intrusive Techniques
9. Interferometry

10. Laser Induced Fluorescence

11. Electron Beam Fluorescence
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4. Blowdown
5. Indraft
6. Hotshot Wind Tunnels
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20. Background Oriented Schlieren
21. Gladstone-Dale

22. Probe

23. Pressure Sensitive Paints

24. Infrared Thermography
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12. Laser Doppler Velocimetry

13. Particle Image Velocimetry

14. Doppler Global Velocimetry
15. Doppler Picture Velocimetry
16. Particle Tracking Velocimetry
17. Laser-Two-Focus Anemometry
18. Schlieren

19. Refractive Media
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26. HYFLEX, or Hypersonic Flight Experiment model
27. Holloman High Speed Test Track

28. Ludwieg

29. Arc-Heated

30. X-51A Wave Rider

31. Glenn Research Center
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25. Armnold Engineering Development Complex
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37. Sandia National Laboratories
38. Postage-Stamp PIV

39. Horizon

40. RS-28 Sarmat

41. Zircon
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32. Combined Cycle Engine Large-Scale Inlet Mode Transition
Experiment

33. Langley Research Center

34. VULCAN-CFD, or Viscous Upwind Algorithm for Complex
Flow Analysis-Computational Fluid Dynamics

35. Hypersonic Flight Research Program, or HIFiRE

36. Waverider
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49. Lockheed Martin

50. Raytheon
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