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Research on heat transfer ,mass transfer and mixing characteristics

between oil and catalyst in riser reactor
CUI Ling-yun™ , WANG Song-jiang, LI Guo-zhi, LIU Lu
(Luoyang R&D Center of Technology, Sinopec Engineering ( Group) Co., Lid., Luoyang 471000, China)

Abstract : Taking the riser at a 1. 8 million ton/year catalytic cracking unit in a certain refinery as a model, the
numerical simulation method is employed to study the influences of initial feedstock oil mist (referred to as “oil mist”)
particle size on heat transfer, mass transfer and mixing characteristics between catalyst and oil in a riser reactor for
catalytic cracking.Results show that compared to 70 pm oil mist,35 pwm oil mist has lower temperature in low section of
the riser, showing a more uniform temperature distribution.In the same height range ,35 pm oil mist has a smaller particle
size , vaporizes faster, and spends the time that reaches 98% evaporation capacity is almost half that 70 pm oil mist
spends.And 35 pm oil mist has weaker catalyst aggregation effect at the center of the riser, lower solid holdup than
70 pm oil mist in different cross section.In addition,35 pm oil mist is more conductive to the distribution of oil gas,the
mixing between feedstock oil and catalyst, the catalytic cracking reactions, and improving products distribution. The
conclusion provides support for the design of riser reactors and nozzles.

Key words: catalytic cracking; riser; oil mist particle size; heat and mass transfer; mixing characteristics;

reactor; nozzle
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