Applications of Tribo-electric Probes
in Fluidized Beds
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Bubble Characterization Methods
in Gas-Solid Fluidized Bed

Non-invasive methods Invasive methods
X-ray optical laser sheet electrical capacitance Optical probes Capacitance probes
techniques tomography (ECT)
Sall In freeboard only  Commeércial Would break or bend with
bubbles (ghost bubbles) size"umit High local bubble flows Big bubbles




Solution: Tribo-probes
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v'High V; (up to 2 m/s), High temperature (limited by metal)
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Applications of Tribo-probes

* Slugging check
* Bubble flow profile
* Bubble velocity

With Gas-Liquid Injection:
* Jet penetration



Experimental set-up
To modify gas bubble distribution
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Approach 2: Baffle

a. Asymmetrical baffle

b. Symmetrical baffle

I

18 cm

12.5cm

/



Tribo-probes
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Measuring Systems

cyclone
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Raw Signal, VDC

Raw Signal, VDC
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Bubble Flow Profile

Comparison Tribo-probes and Radioactive Transmission

qpi __ Local bubble volumetric flux

Tribo. — = . : bubble flowrate profile
qp cross—section average
. . Xpi . .
Radioactive. % : bubble concentration profile
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Consistent results
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Bubble Flow Profile — spray level
3 Gas Distributions with (., n 4) and without ( e) Baffle
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Asymmetrical baffle successfully concentrates gas bubbles
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Maximum Correlation Coefficient
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AZyrobes

Bubble Velocity: U, = A
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Gas-Liquid Jet Penetration

Tribo-probes, 30 °C
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Conclusion

Tribo-electric probe measurements provide:
* Bubble flow profile
* Jet penetration

Cross-correlation between probes provides:

* Slugging detection
e Bubble velocity
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