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Study on multi-effect MVR evaporation concentrated water treatment system
SHEN Jiubing, TAN Niugao, XIAO Yanping, LI Zhichao
(School of Energy and Power , Jiangsu University of Science and Technology , Zhenjiang 212100, China )

Abstract: The multi-effect MVR evaporation and concentration water treatment system based on self-heat recovery
technology is an effective technical method to reduce the cost of zero liquid discharge. A multi-effect MVR system
with superheater eliminator and fresh steam supply was designed. The model was established and verified by using
Aspen Plus system simulation software. Taking calcium chloride solution as an example, the simulation research and
analysis of each effect MVR system were carried out. The energy consumption analysis showed that the compressor
power of multi-effect MVR system decreased with the increase of effect number, and the fresh steam consumption of
multi-effect MVR system increased with the increase of effect number. The economic analysis showed that consider-
ing the complexity, operation control difficulty, initial investment cost and operation cost of multi-effect MVR sys-
tem, the two-effect MVR system would be a better choice. Using the energy gain efficiency GOR,y; as the thermody-
namic efficiency index to measure the multi-effect MVR system, the results showed that the GOR,; of the system
would decrease with the increase of effect number. Based on the above analysis results, it was proposed that the
multi-effect MVR system coupled with new energy steam generator would be a better development direction of zero
liquid discharge water treatment technology in the future.

Key words:zero liquid discharge ; multi-effect MVR ; Aspen Plus;economic analysis; GOR,y,
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Table 1 Comparison between simulation results , experimental results and design parameters
WH HERM R HERLTR HERNR R EER BEFRE ZEERKE SR FEENE WENE  AHGR R4
N (kg-h™)  %u% e EIC 58/% (kg-h™) Jtrec J1/kPa 71/kPa 2/C RKIW
Wit 24 25 2 78 86 10 20 1 47.37 60.12 5 307
SLEHE R 24 2 78 86.3 10 20 1 48.55 61.8 5.2 1 000
XS 25 2 78 85.98 10 19.7 1 47.37 60.12 5.17 307
S ST SR 2% 4 0 0 0.34 0 0 0 25 2.8 4 326
BEWS B S BR2E% 0 0 0 -0.02 0 -1.5 0 0 0 3.4 0
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Fig. 6 Relationship between bubble point temperature of calcium
chloride solution and mass fraction of calcium chloride in solution
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Table 2 Set values of main pressure parameters in the simulation process
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Fig. 8 Economic analysis of multi-effect MVR system
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