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Boundary layers subject to pressure gradients are prevalent in 
fl uid dynamics. The conventional law of the wall (LoW) fails to 
capture the fl ow behavior in these scenarios, particularly due 
to the presence of history effects. In this seminar, we explore 
advancements aimed at overcoming this limitation through the 
introduction of a universal mean fl ow scaling for boundary layers 
infl uenced by pressure gradients. We examine the applicability 
of our transformation across diverse fl ow situations, including 
channels experiencing an abrupt change in its forcing and Couette-
Poiseuille fl ows. Further, we discuss the implementation of a 
velocity transformation for near-wall turbulence modeling within the 
Reynolds-averaged Navier-Stokes (RANS) framework. The resulting 
model incorporates an additional transport equation designed to 
track the Lagrangian integration of total shear stress. Additionally, 
the seminar will highlight our research on near-wall turbulence 
modeling for high Mach number and separated fl ows within the 
RANS context, extending the scope of our study beyond pressure 
gradient-affected boundary layers.
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