OTEC

No. 4 (1093), 39~51 NATV Y BIA 7 VRO BRREEFREY AT LAOWE

NA T Uy Ry A 7N E AW
MEREERE Y XF L O W %
— Mok B #E —

B o= OB . 5 s T,

W OB R = e HEH e e,

B e g 4m BA = t°

Ocean Thermal Energy Conversion Plant
Using Integrated Hybrid Cycle
- Oki-no-Erabu Island -

Haruo UEHARA, Tsutomu NAKAOKA,
Yasuyuki IKEGAMI, Tetsuya NISHIDA,
Eiichi INUI and Hiroyuki SADAKANE

This paper describes the performance analysis of an ocean thermal
energy conversion (OTEC) plant in the Oki-no-Erabu Island where is one
of suitable sites proposed for OTEC. On June 8, 1990, June 8, 1991 and
August 25,1991, investigations of marine meteorology, such as
temperature of seawater, velocity and direction of tide and submarine
cross section, was carried out by a research ship of the Shimonoseki
University of Fisheries at the site of 27 degree 28 minutes of north

latitude, 128 degree 42 minutes of east longitude where is about 3000 m

away from the Oki-no-Erabu Island.

meteorology data obtained from the

These data are compared with marine
Japan Oceanographic Data Center

(JODC). A conceptual design for a 10 MW onland type I-H OTEC plant is
conducted with these data. The steepest descent method was used to
obtain the optimum system. The objective function of the system is

defined as the
power output.

total heat transfer area of heat exchangers per net

Key Words: OTEC, Optimization, Desalination, Spray Flash,
Marine Meteorology, Pressure Loss
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®2 REWHEH 10 (MW) HESR

%(JODC)
MONTH 6 8 10*% 11*
TEMPERATURE
WARM SEA WATER INLET c) 26.20 28.170 27. 41 25.10
COLD SEA WATRE INLET " C) 7.20 7.30 6.69 6.92
HEAT TRANSFER AREA
EVAPORATOR X 10* (n?) 5.09 3. 43 3. 86 6.02
CONDENSER X 10% (n?®) 4.32 2.83 3. 17 5.16
FLASH CONDENSER X104 (n?) 2. 47 1.82 1.92 2.84
TOTAL ‘ X 10* (m?) 11.88 8.08 8.91 14. 02
POWER
OUTPUT POWER (M%) 4. 46 5.14 4.95 4. 20
W.S.¥%. PUMPING POWER (M%) 3.28 2. 80 2. 97 3. 46
C.S.¥W. PUMPING POWER (M%) 1.69 1.58 1.57 1.75
W.F. PUMPING POWER (H¥) 0.23 0.23 0.22 0.22
VACCUM PUMPING POVER (H®) 0. 34 0. 26 0.29 0. 37
MASS FLOW RATE
WARM SEA WATER (t/s) 24. 65 20. 84 22.16 26.02
COLD SEA VATER (t/s) 27.15 23. 26 24.09 29.76
WORKING FLUID (t/s) 0. 31 0. 27 0.28 0.32
FRESH WATER (t/h) 527. 84 531.64 526. 80 526. 84
PRESSURE LOSS
EVAPORATOR (INSIDE) (m) 0.41 0.64 0.57 0.32
FLASH CHAMBER (m) 10. 41 10.28 10.32 10. 46
TOTAL (m) 10. 82 10. 92 10. 89 10.78
CONDENSER (FRICTION) (m) 1.33 0.96 1.03 1.52
CONDENSER (DENSITY) (m) 1. 178 2.10 1.97 1. 67
CONDENSER (INSIDE) (m) 0. 43 0.97 0.60 0.34
FLASH CONDENSER (m) 1.32 1.75 1.63 1.14
TOTAL (m) 4. 86 5.78 5.23 4. 67
OBJECT FUNCTION
Y min (m?/kW) 26.61 15.72 18.08 33. 40
THERMAL EFFICIENCY
n OF RANKINE CYCLE (%) 3.24 3.69 3.53 3.10
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