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Effects of frequency and amplitude of pulsating flow on hydrodynamics and chemical reaction

in riser of fluidized bed reactor for oil vapor cracking
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Abstract

Nowadays, oil demand continues growing as the global economics expands. The fluid
catalytic cracking (FCC) units, which convert the products from low market value to the more
valuable products, are being interested. The mentioned reaction is occurred inside the riser of

fluidized bed reactor. The flow patterns of fluids and solids have an effect on hydrodynamics
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and chemical reaction in this process. The present study investigates the effects of pulsating flow
on hydrodynamics and chemical reaction in riser of fluidized bed reactor for oil vapor cracking
by using computational fluid dynamics. The mass, momentum, energy and species conservation
equations are solved along with the kinetic theory of granular flow and chemical reactions of oil
vapor cracking. There are two interested operating parameters, frequency and amplitude of
pulsating flow. The results can be concluded that frequency and amplitude have the effects on
hydrodynamics and chemical reaction in riser of fluidized bed reactor for oil vapor cracking. The
results can then be applied to fluidized bed reactor for oil vapor cracking process in refinery, to

improve the reactor performance and to get more product values.

Keywords: Fluid catalytic cracking, Pulsating flow, Hydrodynamics and chemical reaction,

Fluidized bed reactor, Computational fluid dynamics
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