


























(a)Observation point h = 30 cm

(b)Observation point h = 10 cm

FIG. 8: Bifurcation diagrams generated at two other observation points, h = 10 cm and h = 30

cm. As the observation point decreases the global dynamics exhibits greater tendency towards

orbits of higher period.
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NOMENCLATURE

g Acceleration of gravity

h Instantaneous bed height

li Length of the i th bubble

t Time

∆tn Time between successive bubble crossings of the observation point

d Emedding dimension

f Frequency of bubble injection

A∗
i =(Di/Dt)

2 = (cross-sectional area of i th bubble/cross-sectional area of bed)

Abed Area of bed

Ar Cross-sectional area of the bubble stream (area based on radius of gyration)

A∗
r Normalized cross-sectional area of the bubble stream (Ar/Abed)

D Diameter of the bubble

Di Diameter of the i th bubble

Dt Diameter of fluidized bed

DLi Diameter of bubble leading i th bubble in bed

Hbed Fixed bed height of the bed

Hmax Maximum height of the bed

N Number of bubbles in the bed at time t

Vi Velocity of the i th bubble

Xi Position of center of the i th bubble

Xi−j Distance between the center of the i th bubble and the bubble leading it, Li

dt Time step for integration
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