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Fig. 1. The transient flow field structures of shock wave/boundary layer interaction based on NPLS: (a)

laminar boundary layer of incoming flow; (b) turbulent boundary layer of incoming flow 17,
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Fig. 2. Shock train structures and the corresponding

pressure distribution (18],
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Fig. 3. Typical types of shock train with the incoming
flow Mach number from 1.0 to 3.0 201,
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Fig. 4. Schlieren image of shock train
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Fig. 5. Detailed flow structures of shock train based on NPLS.
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6 EEWUN AN 5 us MRS NPLS BIg T
Fig. 6. A pair of NPLS images of shock train with the laser interval of 5 ps.

Bl 7 BEWTE] Dy 10 ps K HE NPLS BIHEsE
Fig. 7. A pair of NPLS images of shock train with the laser interval of 10 ps.

B8 BT IE] Dy 20 us K HE NPLS B
Fig. 8. A pair of NPLS images of shock train with the laser interval of 20 ps.

B9 BT E Y 50 s MR # NPLS E§0)
Fig. 9. A pair of NPLS images of shock train with the laser interval of 50 ps.

BI10  BEWI A4 100 ps KT # NPLS BI{§
Fig. 10. A pair of NPLS images of shock train with the laser interval of 100 us.
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Fig. 12. Measurement of shock train length based
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Fig. 14. Wheeler Doublets and Vortex Generator Jets (461,
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Fig. 15. Trapezoid vortex generator and Delta vortex generator.
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Fig. 16. Shock train structures with the control of trapezoid vortex generator.
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Fig. 17. Development of shock train structures with the control of Delta vortex generator.
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Fig. 18. Shock train control using boundary layer suc-
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Fig. 19. Impact of serration wall on the isolator flow
field [29].
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Fig. 20. The started flow structures of isolator using NPLS [02],
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Fig. 21. The unstart flow structures of isolator using NPLS
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Fig. 22. Typical direct-connect supersonic isolator

wind tunnel [49].
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Fig. 23. Direct-connect supersonic wind tunnel with

isolator model [33:44,46,66]
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Fig. 24. Inlet/isolator model in a free-jet wind tun-
nel [64],
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Fig. 25. Integrated model of vehicle-engine [31].
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Fig. 26. Schematic diagram of direct-connect isolator with wall heating (631,
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Fig. 27. Inlet-isolator model with an adjustable cowl (48],
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Fig. 28. Direct connected isolator wind tunnel with an

adjustable cowl 1627,
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Fig. 29. Experimental setup of isolator wind tunnel using NPLS techniqu
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Fig. 30. Applications of Background Oriented Schlieren on the measurements of isolator flow

structures and density field (82],
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Abstract

Since the concept of hypersonic flight was proposed, progress of the related theory, experiments and simulations has
been gained. As an important component of the scramjet engine, the isolator plays a key role in the engine performance
and flight success. The flow mechanism it involves is very complicated. In the view point of experimental research, this
paper reviews the recent progress of scramjet isolator studies, analyzes the features of the isolator flow based on fine flow
diagnosis technique (nano-tracer planar laser scattering, NPLS), including the three-dimensional structures of the shock
train flow field, turbulent characteristics, hysteresis motions, unstart flow and shock train leading edge detection. Studies
of the isolator flow can be classified and discussed according to the wind tunnel facility, isolator design and measurement

techniques. Based on this, suggestions for further research can be proposed.
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