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• High RPM – high 
power density

• No contamination 
of the gas

• Low friction – high 
energy efficiency

• Low weight and 
volume

Gas Foil Bearings: Advantages and Applications
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GFB Challenges and SiGFBs as Basis for their 
Solution
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SiGFB System Overview
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Energy Consumption Overview
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Measurement Cycle

Measure
Analysis of 

Results
Send

Timer

Sleep

Long connection 
interval 

1.8 V

Optimized Clock 
Speed

Low-power 
components

Turn Off 
unused parts

~ 5k values,
FFT & NN,

Features & SVM

Reduction to 
~10 floats

2.5 MHz, 
27 kHz & 
40 kHz

Average power consumption: 0.65 mW

Measured  on Prototype with STLINK -V3PWR at 3.3V and 1kHz

LPBAM
Minimal 

acquisition time



Energy Harvesting in GFBs is Challenging
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•  Variable-reluctance-based design

• 2D simulation: ~ 50 mW

• Potential patent under consideration

• 3D Simulation, Influence on Rotor, Prototype

Harvesting from GFB Vibrations
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~41 mW

LTC3588-1
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Harvesting from Heat Flow
Harvesting Potential
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𝑇ℎ𝑜𝑡> 42 °C

𝑇𝑐𝑜𝑙𝑑 = 22.1°C
∆𝑇 ≈ 20𝐾



Harvesting from Heat Flow
Harvesting Approach
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Harvesting from Heat Flow
Harvesting Approach
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Harvesting from Heat Flow
Harvesting Evaluation
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𝑇𝑐𝑜𝑙𝑑 = 24 °C

𝑇ℎ𝑜𝑡

LTC3108

0.65 mW
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Harvesting from Heat Flow
Outlook

Temperature 
Measurement

Experimental 
Evaluation

Investigate 
Bearing Heat 
Distribution

Optimize 
Harvester 
Placement

Integration 
with SiGFB
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Conclusion and Outlook

✓ First investigation of EH in GFBs, found two approaches that do not 
compromise GFB function

✓ Both harvesting approaches promising for SiGFB

• Further investigation is needed to verify results 

• Prototypical implementation for practical evaluation
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