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Ocean Thermal Energy Conversion Plant Consisting of
Double Fluted Tube Type Heat Exchangers

Haruo UenArA*, Tsutomu Nakaorka**, Akiyoshi NAKASHIMA™*,
Keiichi Yosuraara**, Kouichi YosHi***

A procedure is developed to maximize a net power of Ocean Thermal Energy Conversion

(OTEC) plant consisting of double fluted tube type heat exchangers under the condition of a

designate electric power. The maximum net power is given by minimizing the heat exchangers

which consume most of a station power. For example, the numerical results are shown for a 100

MWe OTEC plant when using Freon 22 and Freon 502 as working fluid. The various parameters,

such as the configuration and the velocities of the cold sea water and the warm sea water passing

through the heat exchangers, control the performance of the 100 MWe OTEC plant and these

parameters are determined to maximize its net power. The results are compared with the

calculation results when using an ammonia as working fluid.

Key words; OTEC, Heat Exchanger, Vapor Engine, Ocean Engineering, Power System, Double

Fluted Tube Type
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EHEARA LR (°C) 24.0 24.0 24.0 28.0 28.0 28.0 32.0 32.0 32.
YRR A CNRE C) 3.0 5.0 7.0 3.0 5.0 7.0 3.0 5.0 7.
SvFvHA4 IR (—) 3.52  3.17 2.8 413  3.81  3.47 4.76  4.44 4.
RABCEERER 10°(m*  3.44 4.62 6.52 2.17 2.66 3.43 1.44 1.75 2.
R AR R T 10°(m?  3.92 5.35 7.53 - 2.39 299 3.84 1.64 1.95 2.
EBRH S (MW) 68.1 65.9 625 70.6 69.1 67.4 71.8 71.0 70.0
B v TEH (MW) 9.0 9.4  10.0 8.2 8.5 8.9 7.6 7.7 7.9
gk R v 78 (MW) 16.8 18.2 20.7 15.0 16.0 17.0 14.4 14.9 15.6
fesitkR > 78h (MW) 6.1 6.4 6.8 6.1 6.4 6.7 6.2 6.5 6.8
STl Ny (t/s) 461.2 488.1 519.1 421.0 440.0 464.8 386.5 400.0 418.3
ErERR R (t/s) 278.6 301.8 337.2 232.5 250.8 270.0 200.4 212.3 228.4
TEBTRiAT & (t/s) 16.9 189 20.9 14.4 157 17.4 125 135 14.8
KK 10°(Pa) 1.1 1.3 1.4 1.0 1.0 1.2 0.8 0.9 0.9
EEyEkEE 10°(Pa) 3.4 3.9 4.6 2.7 3.0 3.5 2.3 2.4 2.7
padiE 100(Pay  11.5  10.7 9.8 12.4 11.8 11.1  13.0 12.4 11.8
7 &5t 10°(Pa) 16.0 159 158 16.0 159 15.7 16.1 15.7 15.5
ig IWUKIUKE 10°(Pa) 26.5 27.2 285 29.1 29.3 29.3 33.1 32.9 32.7
BRIk 10°(Pa) 4.1 4.9 6.3 2.7 3.3 3.9 2.0 2.2 2.6
*EEFES 10°(Pa) 193 17.8 15.7 21.6 20.1 18.8 24.2 22.6  21.0
&5 10°(Pa) 50.0 49.9 50.6 53.4 52.6 52.0 59.2 57.7  56.3
B/ NI (m?/kW)  10.81 15.13 22.46 6.45 8.18 10.80 4.30  5.21  6.43
522, FEIRBHTI00MWEFER (7 o >502)
B LR (CC) 24.0 240 24.0 28.0 28.0 28.0 290 290 29
WHERA LHEE C) 3.0 5.0 7.0 3.0 5.0 7.0 3.0 5.0 7
FrFvHA B (—) 3.72 3.3  3.02 430 3.95 3.60 4.41 4.04 3
R CEERRE 10°(m)  3.19  4.29 571 2.03 250 3.27 1.83 2.24 2
Eian R AR 10°(m?)  3.93 525 7.25 2.42 3.04 3.8 2.22 2.71 3
EskH (MW)  67.7 65.4 62.1 69.7 68.2 66.2 70.0 68.6 67.0
BHEK R > TEH MW) 8.4 8.9 9.2 7.7 8.0 8.4 7.5 7.9 8.1
BB Y TEH MW) 15.8 17.1 19.6 14.3 152 16.2 14.2 14.9 15.8
EghsitER > 78 (MW) 8.1 8.6 9.1 8.3 8.7 9.1 8.3 8.7 9.2
BT (t/s) 451.6 479.3 497.7 414.0 432.3 458.5 403.3 423.2 446.7
Wik (t/s) 269.1 292.6 328.3 227.2 243.1 265.0 220.8 234.7 254.0
TEBh IR E (t/s) 22.1  24.8 277 19.1 20.9 23.2 185 20.5 22.5
ROk E 10°(Pa) 1.1 1.2 1.3 0.9 1.0 1.1 0.9 1.0 1.1
EEEKEE 10°(Pa) 3.3 3.8 4.1 2.7 2.9 3.4 2.5 2.8 3.2
FEFE 10°(Pa) 11.0 10.2 9.8 11.7 11.2 10.6 11.8 11.3  10.7
7 Eh 10°(Pa) 15.3 15.2 153 153 15.1 15.1 15.2 151 14.9
g UEAHUKE 10°Pa) 26.0 266 27.9 28.8 28.9 29.1 29.9 29.8 29.8
WK EE 10°(Pa) 3.8 4.7 6.0 2.6 3.1 3.7 2.4 2.8 3.4
* Eme 10°(Pa) 18.7 16.9 15.3 20,6 19.5 17.6  20.8 19.7  18.1
&t 10°(Pa) 48.5 48.2 49.2 52.1 51.4 505 53.0 52.3 51.3
B/ NEHmBE S (m*/kW)  10.51 14.58 20.89  6.38  8.12 10.77 5.78 7.21  9.42
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