OTEC 61
Vol.25 (2020), 61 ~ 68

ATT—bNAT) Y RSO NVERWV:-BEREERE S AT LOHR
— AXEBHE, H/REEE —

AR, IR L2, KR, R i
I R, PEE L, gk S, Mk HEZ

Ocean Thermal Energy Conversion Plant Using Integrated Hybrid Cycle
— Kumejima, Okinotorishima —

Masateru ISHIDA™, Yoshihiro SHIMAOKA "2, Junichi OHARA™!, Kazuhiro HATA™!, Tatsuhiko
TANAKA™, Tetsuya NISHIDA™!, Takeshi YASUNAGA "*and Yasuyuki IKEGAMI ™

"I National Fisheries University
2-7-1 Nagata-Honmachi, Shimonoseki-shi, Yamaguchi, 759-6595, Japan
"2National Institute of Technology, Toba College
1-1 Ikegami-cho, Toba-shi, Mie, 517-8501, Japan
"3 Institute of Ocean Energy, Saga University
1 Honjo-machi, Saga-shi, Saga, 840-8502, Japan

Abstract

An Integrated Hybrid Ocean Thermal Energy Conversion (I-H OTEC) system is one of the OTEC systems. This system
is composed of electric generating plant and desalination plant. The submarine topography of east side of Kumejima region is
suitable for arranging pipelines to take in deep ocean water. Therefore, Kumejima region is one of the place that is expected to
construct an OTEC plant, and already OTEC experimental plant is under running. Okinotorishima region is also considered
suitable for OTEC plant, because of its steep bottom topography and high sea surface temperature. In the present study, the
analyses are conducted on the performance of Hybrid OTEC system adopting ammonia as a working fluid, that is using the
results of oceanographic investigation carried out by the fisheries training ship. A procedure is developed to maximize a net
power of power system consisting of heat exchanger under the condition of designate power system. The maximum net power
is given by minimizing the heat exchangers which consume most of a power system. The minimum value of objective function
decreases with the increase of the temperature difference between hot seawater and cold sea water.
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Fig. 1 Kumejima region. Fig.2 Okinotorishima region.
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Fig.3 Arrangement of I-H OTEC system.
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Table 1 Calcuration condition.

Power generation end output Pu 1,000 W)

Working fluid NH3 ()
St.1 St.2 St.3

Warm seawater inlet temperature T wst Jan.2017 23.8 24.1 24.0 c)
Kumejima Jun.2018 26.2 25.7 25.8 c)

Dec.2019 23.5 23.5 23.4 c)

Okinotorishima | YoY-2015 28.4 28.4 28.5 c)

Oct.2019 28.7 28.3 28.4 c)

Cold seawater inlet temperature T csr Jan.2017 53 5.4 5.3 c)
Kumejima Jun.2018 5.3 5.4 54 c)

Dec.2019 4.9 5.1 5.0 c)

: o Nov.2015 4.8 45 45 c)

Okinotorishima |~ o1q 47 48 47| (O

Plate length AX 2.0 (m)

Plate width AL 1.0 (m)
Plate thickness & 1.0 (mm)
Warm seawater side spacing AYws 5.0 (mm)
Cold seawater side spacing AYces 5.0 (mm)
Working fluid side spacing AYwr 5.0/ (mm)

Thermal conductivity a1 17.2| (W/(m “K))
Pump efficiency neL 80.0 (%)
Turbine efficiency nr 85.0 (%)
Generator efficiency ne 96.0 (%)
Working fluid pump efficiency nwr 75.0 (%)
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412, JCKEIEICEIT D St.1 M 2017451 H, 2018 45 6 A LT 2019 4 12 H DK & KIBDOEA %R
T XLV, AKE 600 m T E T, (HE—EOEEG TH 8 CETKIERNMKTT 52, ZDOHIX, BEDOTRY
TP DL, AKEGE 900 mHL X KR SeCE Ao TN DL FEn, REWHEKIEEE X 2017 451 A, 2018
o HIBXON20194F 12 A, & HITKI 5 °CEDs, RIEHKIE, 6 ADIZINELoTWh., ZDd, £#1 &
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Fig. 4 Vertical profile of seawater temperature

Kumejima region (St.1).
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Okinotorishima region (St.2).
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1012, H/NEHMBEIEL v min & VRBTEARANTHREEZE (Tws —Tes) OBRA T, LY, HS/NGHEREEL, AK
EHHROLE, 2018 4F 6 A 723 19.6~22.2 m¥kW, 2019 4F 12 H23 37.6~403 mkW L 72> Tb. £/, /5
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?’Eﬂiﬂﬂiﬁﬁ%ﬁk% 72512 Thsn. Fiz, £1X0, HUEKANDIREZX 201846 A, 2019 4 12 A Tl
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