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Simulation for whole fluid catalytic cracking process and

study on low-temperature generation technology
YAO Yu-ting, LI Shi-yu™ , Sibhat Kiflegiorgis
(School of Chemical Engineering and Technology, Tianjin University, Tianjin 300350, China)

Abstract: Aspen Plus software is applied to simulate entirely the main fractionating tower and absorption-

stabilization system in the 650 kt/a fluid catalytic cracking (FCC) unit of a plant. The simulation results exhibit good

coincidence with the factory data. After extracting data from the model, the pinch technology is applied to analyze the

existing heat exchanger network (HEN) with a minimum heat transfer pinch temperature difference of 20 K.The analysis

shows that a great deal of low-temperature heat has been wasted when the substance stream with a temperature of 363. 15

=393. 15 K is cooled directly by cold utility.In the light of the low-temperature heat brought by the overhead flow from

the main fractionating tower ,the Organic Rankine Cycle (ORC) low-temperature generation technology is simulated by

using R245fa as working fluid, and the effects of operational parameters on the performance of system are analyzed with

thermal efficiency and recovery efficiency of remaindering heat as evaluation models. The result show that the output

power can reach 485. 6 kW, the thermal efficiency will be 5.26% and the recovery efficiency of remaindering heat can

reach 35. 6% when the heat source temperature and condensing temperature are 364. 65 K and 305. 15 K, respectively,

the optimized cycle parameter of ORC system is that the pinch temperature difference is 7 K and the best evaporation

temperature is 339. 15 K.

Key words: fluid catalytic cracking; pinch technology; R245 fa; Organic Rankine Cycle; low-temperature

generation technology
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