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A cryogenic turboexpander is also referred as

rotatory expansion device used in gas processing
and cryogenic liquefaction. The operational

objective of cryogenic turboexpander is to

refrigerate a gas stream, by expanding the
process gas in an expansion turbine. . Present

work describes on design and development and

performance study of bump-type gas foil journal
bearing(GFJB) for a turboexpander with 16 mm

rotor diameter rotating at 80,000 rpm.

Stiffness(K,)=8.11 E+5 N/m Perturbation
Damping(Cwb)=3.84E+5N/m/s} Analysis

Anatomy of Turboexpander Aerodynamic Analysis of GFJB
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Journal bearing parameters  Dimensions Hotational Speed REA 0 Rotational Speed,RPM <10
Diameter of Shaft ( 2R ) :16 mm ) ) .
Bearing Length (L) : 16 mm Die, punch and assembled journal bearing
Rotational Speed ( N ) : 80,000 rpm
Expansion Turbine Nominal Radial Clearance (C) :25 um
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Available Gas Bearings for Eccentricity ratio(e) +0.8 il 4%
Top Foil Thickness ( tt) :0.1 mm IEIE W n il
Tu rbOEXPGNder Bump Foil Thickness ( tb) :0.1 mm
Journal Bearing: Bump Pitch ( s) : 4.2 mm
Bump Length ( 2lb) :2.64 mm
Young’s Modulus ( E) : 114 GPa
= Bump Foil Poisson’s Ratio(v) :0.36
6_5 —  Grid Size :80 x 80
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Foil bearings are:
-Self acting bearings
-Compliant bearings.
-Accommodated
centrifugal and 02
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 From the vibration signature, the level
vibration is found to be significantly
reduced near both the journal bearings.

 Gas foll bearing Is an alternate solution
to the previously developed tilting pad
journal bearings for cryogenic
turboexpander.
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