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TVR and MVR heat pump technologies based double-effect evaporation

process for bittern
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Abstract ; In the light of the characteristics of bittern evaporation process ,such as high energy consumption and high
cost, thermal vapor recompression ( TVR) heat pump and mechanical vapor recompression ( MVR) heat pump
technologies are both applied to conventional evaporation process.TVR heat pump double-effect evaporation process and
TVR coupled MVR heat pump double-effect evaporation process are proposed for energy conservation. ELECNTRAL
electrolyte model is used to simulate this bittern system, and energy consumption and annual total cost (ATC) are chosen
as objective functions to simulate and optimize these two processes.Study results show that compared with conventional
double-effect evaporation process, TVR heat pump double-effect evaporation process can save energy consumption by
61.5% and ATC by 70. 3% ,respectively,,and TVR coupled MVR heat pump double-effect evaporation process can save
energy consumption by 71.4% and ATC by 69.3%, respectively. Compared with TVR heat pump double-effect
evaporation process, TVR coupled MVR heat pump double-effect evaporation process save energy consumption by
25.8%.Considering ATC of each process, TVR coupled MVR heat pump double-effect evaporation process is more
suitable for areas rich in power resources, and TVR heat pump double-effect evaporation process is more suitable for
areas rich in water resource.
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