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Performance of the mechanical vapor compression desalination system

JIAO Dong-sheng, WANG Jun
(Department of Thermal Science and Energy Engineering , University of Science and Technology of China, Hefei 230027, China)

Abstract: A mechanical vapor compression desalination system was set up, of which the designed capacity
is 2m® » d7', and the evaporator temperature is 95 °C. The system is composed of evaporator-condenser,
compressor and preheaters. The performance of the components and the effects of the parameters on the
energy consumption were analyzed experimentally and theoretically. The results indicate that the
experimental system works well when the operating temperature is in the range from 89 ‘C to 97 °C, and
that the production rate increases with the evaporator temperature. When the salinity reduces from 4. 0%
to 2. 0%, the production rate increases by about 7. 2%. The least seawater separation work of the system
is 59. 4 kJ « kg !.
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Tab.1 The salt content in 3. 5% artificial
sea water formed by Kell in 1945

Ea Fit/g
NaCl 28. 566
MgCl, 3. 887
MgSO, 1.787
CaSO, 1. 308
K2 SO 0. 832

NaHCO; 0. 124
KBr 0.103
SrSO;, 0.028 8
H;BO; 0.028 2
Ik E 1 000

T2 ITHRER

Tab. 2 The experiment results

1 2 3 4 5
K KT /MPa 0.090 0.085 0.080 0.075 0.070
ZERWRE/C 97.6 959 93.7 92.0 89.1
E4EHLIIR /W 1100 1100 1100 1100 1100
HEn#Es iR /W 150 150 100 100 100
HIR/W 160 160 530 530 530

RKFEHR /kg » h! 85.4 82.7 80.2 75.4 T72.7
L BERE /K] » kg™! 59.4  61.2 77.76 82.8 86.4
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Fig. 4 The fresh water production rate

with difference compression temperature
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Fig. 7 The inlets and outlets temperatures of the preheaters
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Tab. 3 The parameter of the preheaters
S8 ol
T KA i il 26.9 °C
RAKIRLE 30.2 C
HeER K HE LR BE 89.5 C
V2 BEZKHE IR B 92.5 °C
EROK PR il 2 88.3 C
WAL KR 28.4 °C
WA 72 kg + h™!
TR AR K T A 135 kg « h™!
TR AT % 5233.2 W
HeER KB Y RATR 9623.3 W
ERIKIEAZE R A 1 F T 14 828.1 W
RS S AR S TS 28.4 W
TR AT % 513.5 W

4 it
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