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Concentration Process Simulation of DMAC Water Solution Based on

the MVR Heat Pump
HOU Tao
(Institute of Chemical Engineering Design of Changzhou University, Changzhou 213016, China)

Abstract: The energy-saving principle and applied working conditions of heat pump concentration technol-
ogy of mechanical vapor recompression (MVR) is analyzed. The object of this study is the concentration of
DMAC water solution, and the triple effect MVR heat pump distillation concentration process is intro-
duced, simulating Compr compressor module and Radfrac distillation module by Aspen plus, with mini-
mum energy consumption as the objective function, optimized triple effect MVR heat pump distillation
concentration process and triple effect distillation evaporation and concentration process, the suitable tech-
nical parameters is established. The research results showed that the triple-effect MVR heat pump distil-
lation and concentration process could save energy by 68. 7% compared with the triple effect distillation e-
vaporation and concentration process, the average COP reached 0. 863, and the multi-effect MVR heat
pump distillation concentration technology had great economic advantages.
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Fig. 1 Scheme of MVR heat pump distillation concentration
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Fig. 2 The process flow of triple-effect MVR heat pump distillation

concentration
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Table 1 Simulation results of triple — effect distillation concentration

process
S8 WA IS OBk A B ROk A B
FAEE J1 /kPa 101.3 79.0 6.08
a1 it 0.5 0.5 2.15
PR 1/ C 116.9 92.0 36.2
WIRIRE/C 122.8 106. 0 83.2
R 22/ °C 5.9 14.0 47.0
ARMKE/ (kg/h) 650 674 318
T K DMAC & & 57 4 87
&R A AT/ kW 601. 1 642. 3 672.7
PR # A faf / kW 595. 6 601. 1 642. 3
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Table 2 Simulation results of triple — effect MVR heat pump distil-

lation concentration process

ZH PR AR IS BUROR AR TS S ROR 48
PR AEE J1 /kPa 101. 3 79.0 6.08
JE 4 MLk 111K 77/ kPa 101.3 79.0 6.08
JE4E WL 111 JE F7 /kPa 162. 1 101.3 20. 26
JE 45 7R BEIR BE /°C 113.5 113.2 60. 1
BRI EHAAL L /°C 103.1 103. 2 19.8
Eyda/ (kl/kg 119 181 278
FHEMKE/ (kg/h 650 663 400
Al 5% b 0.333 0. 337 0. 83
JE4RHLIIFE/ kW 32. 22 50. 19 65. 58
RERL L 0. 889 0. 888 0. 811
WK DMAC &8 8X1076 1X1076 5X1076
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