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Fig.1 System diagram of LT-MED seawater desalination
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Fig. 2  Variation of water costs with the number of

effects under different flow of heating steam

WP AR EENREA 24— i
17 2% AL BT 9% 1 (3% B & B AR ST TH 28 DD 5 5 —

JEVRAK TR LUNIZE R A 8 Ml 5 t/h B A
B AE 6 R LART . BE SO B0, IR K B %
BN  $5 9 B A 2 1A T e YR K 7R R
TRIK AR 1) F2 L PR 2 M0 AR 326 35 28 /N Tl AR ik
ZIN R 328 A8 /0N 1) D PR A AT TH 9% FH B o s 8k
JOiT S0 R EE N K5 7E 6 S LA L AR AT IH 2 Y
B FEA T Y IR AK A 1 FE B R HIR KK
AR IS 11 I SCER B B i K. X T GE R
10.12.15 t/h B, ZEA SCHH AL N, Hk oK ™
H— R E IR A EAS ) T E R R, HIR K pL A Bl
BB BE TG I8 /0N, I A A 46 R 4 B, mT TR
i 5 SR AR SR 1IN AT TH 9% FH A% 38 R Bk
i) 3% K AN 1Y 32 B DR 2R, B0l 2] — 58 SR S L IR
KA 2 i 2 RO B 38 0 T B . X — i 1 A
FIRW A AT — A BB QR AR BAS e 1K) L 24
TINFRGE IR L 1 K L AU S A R R BT
L 807K R KR AL R GE T L AN B — R B IR

MIEL 3 0] LU M o 2 08— i) IR K AR i
M ARGE VR B A BT D o B LD R L 2K
B B IR K a2 BE A I AR R G 8
T 184 901 o J8 A 5 IR K AR ) ke 5 TR 26 0IR 7K B
AR 32 W I

6.5

——n=3
| ——p=4
55 i
<45 w8
B
< 35
251
19 8 10 12 15 20
Dy/(th™)
B3 [ &k B 3k K R A M e KRR B
T X F

Fig. 3  Variation of water costs with the flow of heating

steam under different number of effects
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Fig. 4  Variation of water costs with the flow of

heating steam
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Fig. 5 Variation of water costs with the flow of

heating steam under three different conditions
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Fig. 6  Variation of water costs with the number of

effects under three different conditions
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Research on optimization of power and water cogeneration system
with LT-MED for seawater desalination

LIU Xiao-hua® s SHEN Sheng-giang, LUO Jian-song, DU Yu, ZHANG Xiao-man

( Key Laboratory of Ocean Energy Utilization and Energy Conservation of Ministry of Education,
Dalian University of Technology, Dalian 116024, China )

Abstract: On the basis of mass and heat energy balance of low temperature multiple-effect distillation
(LT-MED) seawater desalination system, the optimization mathematical model of power and water
cogeneration system with parallel/cross flow is developed in which condensed water flash distillation
and seawater preheating are considered. The minimum cost of unit water is the optimization target.
The optimization model of power and water cogeneration system is solved and analyzed by computing
program which is carried out with Matlab toolboxes. The influence of number of effect, the amount of
heating steam, system scale on the cost of unit water is analyzed. In the meantime, the costs of unit
water with power and water cogeneration, equal temperature difference design with power and water
cogeneration and equal temperature difference design with no power and water cogeneration are
compared. The results indicate that the cost of unit water with power and water cogeneration is 87. 54 %}
lower than that of equal temperature difference design with no power and water cogeneration with the same

parameters. Power and water cogeneration is an effective way to reduce the cost of unit water.

Key words: seawater desalination; low temperature multiple-effect distillation (LT-MED) ; power and

water cogeneration; cost of unit water



