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Research on utilization of low-temperature exhaust heat in

PVC drying tail gas based on heat pump technology

YANG De-ming " , ZHANG Yu, DAI Zhi-xian
(School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China)

Abstract ; Considering the high energy consumption characteristics of the polyvinyl chloride (PVC) drying process,
the energy-saving technologies such as Mechanical Vapor Recompression (MVR) heat pump, absorption heat pump,and
high-temperature heat pump are applied to the PVC drying process.Based on the traditional drying processes,two energy-
saving drying processes are proposed, including MVR coupled with absorption heat pump and high-temperature heat
pump.Taking the coefficient of performance (COP) of the heat pump system,energy consumption of the drying process
and annual total cost (ATC) as evaluation indicators,the simulation and optimization are performed for the two proposed
energy-saving drying processes.Research results show that as the exhaust gas temperature of PVC drying tail gas is 27°C ,
about 29. 8% of the exhaust low-temperature heat cannot be utilized in traditional drying processes.Compared with the
traditional drying processes, the MVR coupled with lithium bromide absorption heat pump drying process can reduce
energy consumption by 27. 9% and save ATC by 15. 7%.The high-temperature heat pump system using R718 as working
fluid can reduce energy consumption by 52. 6% and save ATC by 40. 0% compared with the traditional drying processes.
The COP of the high-temperature heat pump drying process is 4.4 higher than that of the MVR coupled with lithium
bromide absorption heat pump process.Therefore ,the high-temperature heat pump drying process has more technical and
economic advantages for PVC drying.
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