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Effect of Free Stream Turbulence and Pressure
Gradient on Transition on set in Diffusers

M.Kahrom; S.Farievar; M.Javadi

ABSTRACT

Paulhausen integral techniques together with Johnson, Redford and Jungho correlations are used in
predicting transition onset, separation point position and penetration of free stream turbulence into
transitional boundary layer in a diffusing flow. Free stream turbulence intensities are set to variety of
values covering both linear and non-linear disturbances. In addition, diffuser half angle opening is
assumed to vary in ranges not more than that bringing separation point into transitional zone. Results
show that the free stream turbulence intensity and positive pressure gradient have both direct effects to
bring transition onset closer to indifference stability point. Separation point, however, moves closest
towards diffuser’s inlet point as pressure gradient increases and moves away as FSTI increase. FSTI
effects on near wall turbulence intensity, primarily causing its increase to a maximum and later
approaching to a limit for the rest of boundary layer length.
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Near w all turbulence level due to variation of FSTI
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