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Table 1 Key process equipments
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Fig.1 The dynamic running track of petroleum coke
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Fig.2 The system of petroleum coke calcination and waste heat recovery in vertical shaft kiln
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Fig.3 The material flow model of the petroleum coke calcination and waste heat recovery system
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Fig.4 The enthalpy flow model of the petroleum coke calcination and waste heat recovery system
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Table 3 The calculated results of the model
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Fig.5 The flow diagram of petroleum coke calcination and waste heat utilization new process on vartical shaft kiln
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Fig. 6 Contrast of synergy between different systems
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Fig.7 The material flow sankey diagram of the new system (in winter)
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Synergy analysis of petroleum coke calcination and waste
heat utilization process on vertical shaft kiln

YU Huan
(Shenyang Aluminum & Magnesium Engineering & Research Institute Co. Ltd. ,Shenyang 110001, China)

Abstract: The process of calcining petroleum coke via vertical shaft kiln is complex and requires high
energy consumption, with cross coupling operation of material flow and energy flow. By establishing
mathematical and physical models for the coordinated operation of material flow and energy flow, the
energy consumption process of the system can be effectively analyzed and the irrationality of its energy
consumption can be optimized. Through simulation case studies, this paper analyzes the energy
consumption characteristics and existing problems of the petroleum coke calcination and waste heat
utilization process on vertical shaft kiln, and proposes an optimized new process that improves the
ordering degree of subsystems and the coordination degree of the entire system. The summer power
generation reaches 12. 85 MW -h, winter steam production is 59. 77 t/h, and the synergy degrees of the
original system in summer and winter are increased to 0. 744 and 0. 696, respectively. It also points out
the direction and consolidates the theoretical foundation for the future energy conservation and
consumption reduction development of carbon plants.

Key words: petroleum coke calcination; waste heat utilization; synergy; vertical shaft kiln; material

flow; energy flow; energy conservation and consumption reduction o



