NASA Glenn Technology Fact Sheet: LEW-18789-1

Method to Increase Performance of Foil Bearings Through Passive Thermal Management

New foil bearing increases load capacity and reliability

Innovators at NASA’s Glenn Research Center have developed a new foil bearing that increases load capacity and reliability. Foil bearings are self-acting hydrodynamic devices that support high-speed rotating machinery. They use the working fluid of a machine as both a lubricant and a coolant to remove excess energy that occurs due to frictional heating. Glenn’s new foil bearing enhances the hydrodynamic fluid flow by preventing the carry-over of lubricant from one sector into the inlet of the next. This eliminates the need for forced cooling and doubles the load capacity of the bearing. Designed for aircraft turbine engines, the new bearing has applications for numerous commercial and industrial products.

The Technology:
NASA Glenn’s technology incorporates features into a foil bearing that both enhance passive thermal management and temperature control, while at the same time improve the hydrodynamic (load capacity) performance of the foil bearing. Foil bearings are unique antifriction devices that can utilize the working fluid of a machine as a lubricant (typically air for turbines and motors, liquids for pumps), and as a coolant to remove excess energy due to frictional heating. The current state of the art of foil bearings utilize forced cooling of the bearing and shaft, which represents poor efficiency and poor reliability. 
This technology represents a bearing design that both supports load and provides an inherent and passive cooling mechanism. This cooling mechanism functions in such a way as to prevent used (higher temperature) lubricant from being carried over from the exit of one sector into the entry of the next sector of the foil bearing. 
This results in an improved foil bearing design that reduces or eliminates the need for force cooling of the bearing, while at the same time improving the load capacity of the bearing by at least a factor of two. These improvements are due to the elimination of lubricant carryover from the trailing edge of one sector into the leading edge of the next, and the mixing of used lubricant with the surrounding ambient fluid. 



Benefits 
	· Robust: Doubles bearing load capacity
· Reliable: Features a passive thermal management mechanism that increases reliability and bearing life
· Efficient: Eliminates the need for forced cooling


Applications 
	· Commercial aircraft turbine engines
· Military aircraft engines
· Auxiliary power units
· Air cycle machines
· Microturbines
· Industrial HVAC systems
· Turbo pumps and chargers for heavy trucks and automobiles
· High-speed electric motors
· Power generation
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