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Modern fluid mechanical science rests upon two corner-stone building
blocks: the incompressible flow through a smooth pipe (the Osborne
Reynolds pipe flow), and the incompressible boundary layer over a
smooth flat-plate at zero pressure-gradient (the Ludwig Prandtl
boundary layer). These two idealizations, in the meantime, are also
the limiting cases and calibration benchmarks of many complicated
practical engineering flows. Recently, we computed the pipe flow and
the boundary layer from first-principle in the laboratory framework.
The pipe flow exhibits a turbulence onset scenario that bears certain
similarities and differences to the bypass transition process found in

the boundary layer with continuous free-stream turbulence.
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