
Görtler Instabilities 

In fluid dynamics, Görtler vortices are secondary flows that appear in a boundary 

layer flow along a concave wall. If the boundary layer is thin compared to the radius 

of curvature of the wall, the pressure remains constant across the boundary layer. On 

the other hand, if the boundary layer thickness is comparable to the radius of 

curvature, the centrifugal action creates a pressure variation across the boundary 

layer. This leads to the centrifugal instability (Görtler instability) of the boundary 

layer and consequent formation of Görtler vortices. 

 

An inviscid stability criterion was developed by Floryan (1986) to identify boundary 

layer and wall jet flows which are potentially unstable with respect to the Görtler 

type disturbances as follows: a flow is stable if velocity magnitude decrease 

everywhere with distance away from the wall in the case of a concave wall, and 

increase in the case of convex wall. The inviscid stability criterion can be represented 

as   

𝑑𝑉𝜃
2/𝑑𝑟 < 0  stable for concave wall  

𝑑𝑉𝜃
2/𝑑𝑟 > 0  stable for convex wall       

wherein r is the radius in the polar coordinate system with origin at the center of 

curvature of the flow boundary, and the V is tangential velocity component.   

Floryan and Saric (1982) provide a viscous instability model for Grotler vortices in 

which the Görtler number for wall jet flows is defined as  
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Where Us is the maximal velocity in the velocity profile of the wall jet;  is the 

boundary layer thickness; ν is the kinematic viscosity and R is the radius of curvature 

of the wall.  The wave number of the Görtler type disturbances with wave length V 

is defined as 

𝛼 = 2𝜋𝛿/𝜆𝑉          (28) 

The critical Görtler number that is used as stability criterion is determined by the 

wave number of the Görtler type disturbances in different cases of flow (e.g. wall 

jet and boundary layer) and curved surface (e.g. convex and concave).
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