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How does the MFR work?

Thesis from Valentina Lago
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Hot electrostatic precipitator:

* Fine char
Condenser
& electrostatic demister: /~&f
* Dry bio-oil ’ Reactor:

* Mechanical mixer Feeder:
Induction heating * Arch breaker
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Measurement method for Wall-to-bed
Transfer

* Set mixer RPM
e Constant flowrate of water added to MFR bed
* Wait for steady state

* Record:
o Bed temperature
o Wall temperature
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Equations:

*(heat transfer from wall to bed) =

(heat for evaporation) + (heat
losses from bed)

*(heat for evaporation) = (liquid flowrate) x (water
enthalpy change)

*Estimate of heat transfer coefficient:
* Neglect heat losses

e Underestimates heat transfer rate from wall
to bed
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Two different bed materials were tested:

mm atbon
Properties
carbon

Particle diameter um 185 575
Particle density ~ kg/m* 2650 750
Heat capacity I/kg/K 830 1300
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Two different reactors were tested:

BT

Inner Diameter m 0.1015 0.15
Height m 0.127 0.25
Volume itre 1.03 4.4)
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Wall- to-bed Heat Transfer with Sand Bed
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Wall- to-bed Heat Transfer with Sand Bed

FOR MFR-1:
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Results:
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Wall-to-Bed Heat Transfer with Activated

Carbon Bed

FOR MFR-1:
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Results:

Superficial Steam U, verace for all U from
Velocity RPM Correlation
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Conclusions:

* High wall to bed heat transfer coefficient, comparable to
regular fluidized beds

* Capability to produce high quality products
* Versatility of the products / process flexibility
* Easy operation

* Open avenues for new applications in biorefinery
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