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Abstract 

A fluid catalytic cracking unit (FCCU) comprises of a riser reactor and a 

regenerator. Performance models for riser and regenerator are needed to 

optimize/improve the performance of FCCU. A performance model to predict overall 

conversion and product yield profiles in an FCC riser is developed considering the effect 

of feed atomization (drop size generated by the feed nozzle system), heat transfer, 

vaporization, fluidization hydrodynamics, mass transfer and catalytic cracking kinetics. 

The model accounts for axial variation in 

• Gas velocity due to feed vaporization and molar expansion. 

• Solid and liquid holdup due to acceleration of clusters of catalyst particles/drops and 

associated slip between gas and clusters/drops. 

• Temperature of both catalyst and gas due to feed vaporization and endothermic heat 

of reaction. 

• Catalyst activity due to coke deposition on the catalyst surface during cracking 

reactions. 

The most significant feature of the riser model is its capability to predict effect of initial 

drop size, generated by the feed nozzle, on conversion and yields. A regenerator model is 

adopted from literature and is used in combination with the developed riser model to 

simulate the entire FCCU and predict effect of feed atomization on its performance. It is 

predicted that overall conversion, gasoline yield and gas yield for an initial drop size 

(generated by the feed nozzle) of 50 microns are higher by 8.2 wt. %, 6.5 wt. % and 1.7 

wt. % respectively as compared to those for an initial drop size of 500 microns. 
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