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Figure 2. Transition versus Reynolds Number for Single Submerged Jets
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Figure 3. Arrangement of Test Nozzles
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Figure 5. Schematic of Deflection Angle

Compressible Incompressible

Figure 6. Transition Advancement Due to Secondary Injection










retarded, and the regions of large velocity gradients are increased. This condition will make the
jet mixing regions more susceptible to amplication by residual turbulent fluctuations.

Figure 8 shows three typical planes used in the investigation. The center plane is the simple
divergent; the left plane has the same divergent angles but includes sidewall setback; and the
right plane contains the circular or re-injection type geometry. The test specimens for the

experiments were constructed of thin copper laminates and stacked together to form a square
nozzle.
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Figure 8. Test Planes Used for Geometry Changes

Sidewall divergence (Figure 9) with respect to the centerline of the jet nozzle had
negligible effect on tendencies of the jet to become turbulent prematurely (Reference 4). The
jet was found not to attach to either wall when the included angle of the sidewalls was greater
than 50 degrees. This upper limit was expected because the greater the wall angle the greater the

pressure difference required to force the jet’'s momentum change as it is deflected over to the
attachment point.

Another series of tests was performed with a geometry changed to include sidewall setback
of one nozzle width on each side of the jet exhaust port. The same divergence angles were used.
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Figure 12. Incompressible and Compressible Flow in a Bistable Amplifier


















