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Energy and water are indispensable for human life. Fossil fuels such as oil and coal
are usually used for power generation, however, the environment impact of these thermal power
generation is relatively large. Moreover, shortage of water caused by a population increase and
global warming also become a serious problem. In order to solve these energy and water problems
at the same time, an integrated plant of the ocean thermal energy conversion (OTEC) system and
desalination system has been developed. In this research, a simulation model of the integrated OTEC

and desalination plant was constructed.
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Fig. 1 OTEC system

Fig. 2 Spray flash desalination system
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Fig. 3 Integrated hybrid OTEC and desalination
system
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Table 1  Rotated values of OTEC part and desalination
part
Name l Value I
Power generation (kW) 30

Fresh water production (t/day) | 10
Table 2 Initial values

Name ] Value
Mass flow rates of warm seawater (kg/s) | 194.17
Temperature of warm seawater (°C) 29.0
Mass flow rates of cold seawater (kg/s) 110.56
Temperature of cold seawater (°C) 8.02
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Fig. 4 Step response result (OTEC part)
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Fig. 5 Step response result (Desalination part)
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Fig. 7 Ramp response result (Desalination part)
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Fig. 8 Sine wave response result (OTEC part)
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Fig. 9 Sine wave response result (Desalination part)

FEEOHREHESTRE 25, £, KLBEDY I
L—Ya ViR BEVT IV bDYIab—vay

WREHETAZ LK, AT 7V OEMER

RTZEWBTES,
ys;u—yay%$W%ﬂmLt@ﬁﬁ§§%%
Fﬁﬁzk%§ﬁ<{B% G735 P DBEEIZOVWTHRARS,

HEL R VWHEBR L POKELERZIRET 5.
2. %Xémqﬁﬁgk%kiﬁgﬁéﬁﬁmgﬁﬁ




HRERER - AT - MIE - M ERZ

B LKA DBEBOAIRERET 5.,
3. Ba DERED LY T aL—3 a3 vEFVEER
T35,
4, Y IalL—vavEERL, BERLFAKEEE
PR T AR HERT S,
5. 7T v PREHER L e T VERMREE 5,
6. #& =
REHOCTIX, WPEREERE L AKIRAKES T
VEDY I Al —YavEFLOBRBLUY 2L —
aviERERRLE, INHDY Ial—v a3 ViR
2, FA—&bco 75y FREDY I aL—> 3 v
R -T2 IEs, Bl Iial—2ay
EFVTETICES TS v bR TF L T L E
Z2ons, REFLE, PEIIESWTETFLLL
T3 70, ZOEFNVEES CTHERO R PRE
73 BAMD T DD ANTIDIRERITH Z L3 TE
3. BHW, AYIab—SaryEFAEIRATSC
LItk o T, VB ETE L AR L b ICEEE
DEENZBRBISEPE S 77 v PERRET S L
TIREE 72 5.
RIFFRD —E G R = 2L X — % v
y —HEFAMSE (08020A) : L Tfrbiriz.

Ui

4 Bk

(1) REHE, BBREEL & — 2L ¥ — [, I
SEHFYE, No. 2 (2006-3), pp. 207-228.

@) REALR, 7Y 7HIBORKRIER L £ DRIE,
Economic Review (2002-1), pp. 126-127.

(3) KFr%E = 2L ¥ — g L BRE, ERFEEW,
Vol. 126, No. 4 (2006-4), pp. 189-234

(4) BEIHESE, fl, B 2L ¥ —OBERNER B, =
FEE TH#, Vol. 42, No. 4 (2005-11), pp. 164-166.

(5) —/ HERDG, fih, ZZEETOBRALR LY —FAE
iF, =288 T, Vol. 39, No. 5 (2002-9), pp. 290-
293.

(6) Avery, WH. and Wu, C., Renewable Energy from
the Ocean, A Guide to OTEC, Oxford University
Press (1994).

(7) #h EEEZ, i, 7 =T A 7L R Bl iR
EEFHES A7 L OMEERRE, BEBKERE
Vol. 60, No. 1 (2006), pp. 32-38.

(8) LB, i, WX & A2/ A4 7 L2
O BEEIREEFE S AT L OVEREIRENT, H A

MRS SCHE (B W), Vol. 64, No. 624 (1998-12),
pp. 2750-2755.

(9) AARTHEERS, WARKLOBRR EETH
A OEAE AR REDOBEEZOS LT, 1B
KOBAALIZEE T 2 T & (2006-7).

(10) Silver, R.S., Technological and Environmental
Aspects of Desalination, Desalination, Vol. 42
(1982), pp. 1-9.

(11) Kershman, S.A., 25 Years of Experience in Op-
erating Thermal Desalination Plants, Desalination,
Vol. 136 (2001), pp. 141-145.

(12) B, b, 2 7L —7 7 v > 2 &R BT 255
fffse, HABME &R CEB R 1, Vol 45-B,
No. 400 (1979-12), pp. 1883-1891.

(13) Uehara, H. et al.,, Experimental Study of a Spray
Flash Desalination, Bulletin of the Society Sea
Water Science, Vol. 45, No. 1 (1997), pp.34-42.

(14) Goto, S. et al., Construction of Simulation Model
for OTEC Plant Using Uehara Cycle, IEEJ Trans.
PE, Vol. 129, No. 2 (2009).

(15) Goto, S. et al., Construction of Simulation Model
for Spray Flash Desalination System, /EEJ Trans.
PE, Vol. 128, No. 8 (2008), pp.993-999.

(16) 7'a,$2 7L — 7 PROPATH ififABMEME 7' 0
U7 o8y =, B 20 A (1991).




