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Design, Construction, and Testing of a Fluidized Bed Reactor

Tanner Iszler (Mechanical Engineering), Dr. Dario Prieto (Montana Tech), and Dr. Jerry Downey (Montana Tech)

Testing and Conclusion

Introduction Design and Build Phase

Hypothesis: The fluidization behavior of a solid
particle bed is described by the Navier-Stokes
equation. Fluidization occurs when an upward flow
of fluid Is used to suspend and mobilize solid
particles. Three key equations used In fluidization
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Sand was used for the fixed bed and air was used
for fluidization. During testing, the flow of air was
manually adjusted until fluidization of the sand bed
was observed. Table 1 shows the observed flow
rate as compared to the predicted flow rates, which
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were calculated using the fluidization equations.

prior to designing and building the project included & @%@ T l ™~ I
terminal velocity of a spherical particle as well as Hydrogen = .
fluidization velocity based off of the particle’s ® & y l 5

Table 1: Predicted and Observed Fluidization

. . .
Reync_)lds number: The terminal velocity of a | Mtﬁh | . . v (Lmin) Reynold's
spherical particle is represented by the equation o ] Number
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The fluidization velocity for particles with a Reynolds Overall, Prediction 2 was closer to the observed
number less than 20 Is Gas Regulator value because prediction 1 did not satisfy the

fluidization equation initially. In conclusion, the
design of the FBR was assembled and is
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Expanded Particles starts Pneumatic
bed to fluidize Fluid bed transport

Static bed

and for particles with a Reynolds number greater

than 1000 Is
Three-Way

Valve
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Fluid flow rate V Ll H

Fluid density P fluid 1.2 kg -m=3

Fluid viscosity u 1.8 Pa-s References

Partlcle dlameter d O 1 5 mm Elger, ng}’s\é\a”\?or?;’V?/.i|(e:§/’g?g)(\)l\rlli’, (ﬁch & Roberson, J. A. (2013). Engineering Fluid Mechanics . New

Particle density Psolid 1,500 k g - m~> (2012, May 9). Retrieved from NPTEL: http://nptel.ac.in/courses/103104043/Lecture_pdf/Lecture33.pdf

Particle sphericity ¢ 1.0 Devay, D. (2013). The Theory and Practice of Pharmaceutical Technology. Retrieved from Digitalis

Bed void fraction £ 0.45 0016, 01 the. theory and practss. of. pharmaceutical teohology/cha2.him
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