
 

 

 

Turboexpander is one of the most critical 

parts  of large no of the cryogenic process 

plant. These turboexpanders in a typical 

cryogenic refrigerator run at  the speed  

greater than 1, 00,000 RPM. Such operating 

conditions along with vertical orientation of 

the rotor impose rigorous constraints on axial 

or thrust bearing of turboexpander.  
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Governing Equation 

Foil bearings are: 
-Self acting bearings(Aerodynamic) 

-Compliant bearings. 

-Accommodated centrifugal and 

 thermal growth of rotor. 

-Soft Failure. 
 

 

 

Gas Foil Thrust Bearings(GFTB) 

Aerodynamic Analysis 

Anatomy of Turboexpander 
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Configuration of  GFTB 

R1       : Inner radius of top/bump foil 

R2       : Outer radius of top/bump foil 

b         : Angular extent of a bearing pad 

b         : Extent of the ramp as a function of b 
P(r, q)     : Pressure at coordinate (r, q) 

h1        : Inlet film thickness 

h2        : Minimum film thickness 

s           : Bump pitch 

l0          : Half bump length 

t           : Thickness of foil 

 

Assumptions : 

-The fluid in the film is isothermal and 

behaves as a perfect gas. 

 

-The stiffness of the bump foil is taken to be 

uniformly distributed and constant 

throughout the bearing surface.  

 

-The top foil is assumed not to deflect about 

the bumps, but rather to follow the 

deflection of the bumps themselves. 
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Boundary Conditions: 
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Developed at NASA Glenn Research Center (2009) 


