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Simulation and Optimization of Triple-concentrated Cocurrent Low

Temperature Multi-effect Seawater Desalination Process

LIU Zhi-chuan
( Beijing Low Temperature Multi-effect Thermal Desalination Engineering Technology Research
Center, China Electronics Engineering Design Institute Co. Lid., Beijing 100142, China)

Abstract; Under the condition that discharged brine from a desalination plant is reused, increas-
ing the brine concentration is a preferred treatment method. The experiment was carried out under the
premise that each effect evaporator could avoid the formation of calcium sulfate deposit, and it was found
that the maximum concentration ratios of existing large countercurrent and crosscurrent low temperature
multi-effect seawater desalination plants were both about 2. 1 times by using PROII process simulation
software. A concurrent process model was established for a large plant, and its maximum concentration
ratio was up to 3 times. So, a new triple-concentrated process was put forward. On the base of this, the
number of evaporator effect, seawater preheater and steam ejector position were simulated and optimized.
Under the optimized conditions, the discharged brine concentration was 10% and the design gained out-
put ratio (GOR) was 16, and the influence of heat loss, ejection coefficient and preheater temperature
difference at the warm end on GOR was investigated. In addition, the reliability of the model and the sta-
bility of the new process was verified through the operation of a 1 000 m’/d pilot plant.
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Tab.1 Comparison results of boiling point between model
value and literature value
BTt
WIS WP Coom i [t |t iz | RixHize
C C C Y%
75 0.523 | 0.513 0.010 1.95
65 0.747 | 0.762 -0.015 -1.97
55 0.969 | 0.999 -0.030 -3.00
10 45 1.181 | 1.221 -0.040 -3.28

1.2 WIS RSIITERILE

I A IR 22 RO /KR A0 AT e v
BB 22 T3 7K HE de e R AR M2 L R AT AR AL
Bro AECR MR E AN 2.5 x 10" m'/d,
WKW AN AL 2 R R TR IE N
72 °C R Bt ik HORHRE O 42 °C, BAT 14 30%
Jedw, 1 GBS 2T AR N 9 B e 1
WRABE BN 2.5 x 10° m’/d, K B -3,
143 A5W4s , B RGRIIRIE D 65 °C, AR Eh /Kl B2
339 °C, BA 10 MRk AR, 1 G EEAS , 28T
TN 7 R o AR IR B A PROIT Bkt 5
P B A R AT S0 R R SRR AR LA 1
A AN B R AR FEAE R LR 2

8 55t 4%

T O |

1 Kuf
fIF 19 UIH|+|¢IH+‘& U.—T

1~14 %% %

L1 1 |
P TR

0.5 MPa 731

KN 1~13

a. 14 BG83 LT-MED T. 2 i f#

0.5 MPa %1%

o« EhKEE
b. 10 2%-Fifi LT-MED T Z i &t

PROIl Bt s K BEREETRE
Schematic diagram of device model established by

PROII

& 1
Fig. 1

.00 .



s

%34 % #1148

P OE 2 K BE K

www. watergasheat. com

®2 EHEESEITEERHXEER

Tab.2  Comparison results of simulation value and design

value
5H SRR S TR
i BEME | BHME | BERUME | BOTE
KR | 063 3 12083.3| 3440 | 3440
(m” - h™)
N3 =
BATE a7 |1 0a17| 1041.7 |1 0417
(m” -h™)
PRk
il 3.33 3.3 3.33 3.56
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WA R 2 2 1.43 1.43
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Fig.2 Limit of temperature-concentration and CaSO,
solubility curve
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Fig.3  Flow diagram of 14 effects cocurrent LT-MED process
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Fig.4 Limit of temperature-concentration and CaSO,
solubility curve at 14 effects cocurrent flow
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Tab.4  Comparison results of condensate preheating

seawater

TR FEIR WS B K T B R
i H PSR SR | KR B Y
BE/C EE/C |E/C
FE KRG 65.74 66.83 |66.08[16.493
T 4 SOKIES | 65.74 66.83 |65.83[16.489
VK B BEK Y 65.74 — 65.74 |16.032
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Tab.5 Process comparison between large-scale plant and pilot-scale plant
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