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

Haruo Uenara*, Tsutomu Nakaoka**, Akiyoshi NAKASHIMA**,
Keiichi YosHiHArA**, Kouichi YosHIr***

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.
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IR TR (°C) 24.0 24.0 24.0 28.0 28.0 32. 32. 32.0
M A TR ¢C) 3.0 5.0 7.0 3.0 5.0 3. 5.0 7.0
SyFrHA IAE  (—) 3.52  3.17 2.8 4.13  3.81 4. 4. 4.07
TR T B 10°(m*)  3.44 462 6.52 2.17 2.66 1. 1. 2.11
B A IR 10°(m*  3.92 5.35 7.53 2.39 2.99 1. 1. 2.37
IEEH N (MW) 68.1 65.9 62.5 70.6 69.1 71.8  T7l. 70.0
BHEA > 7/ (MW) 9.0 9.4  10.0 8.2 8.5 7.6 7. 7.9
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SR 10°(Pa) 3.4 3.9 4.6 2.7 3.0 2.3 2.4 2.7
| HER® 10°(Pa) 11.5  10.7 9.8 12.4 11.8 13.0  12.4 11.8
A &t 10°(Pa) 16.0 159 15.8 16.0 15.9 16.1 157 15.5
| EKIUKE 10°(Pa) 265 27.2 285 29.1 29.3 33.1.0::.32.0.. 32.7
wriEAk A 10* (Pa) 4.1 4.9 6.3 2.7 3.3 2.0 2.2 2.6
KBRS 10°(Pa) 19.3 17.8 157 21.6  20.1 24.2 226 21.0
&at 10°(Pa) 50.0 49.9 50.6 53.4 52.6 59.2  57.7  56.3
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W HEACA IR RE C) 3.0 5.0 7.0 3.0 5.0 3.0 5.0 7.0
FrRyHALIAME  (—)  3.72  3.3¢  3.02 430 3.95 4, 4. 3.7
FRFEIMC I AR 10°(n)  3.19  4.29 5.71 2.03 2.50 1.8 2.24 2.8
BEHE A L IR T R 10°(nd)  3.93  5.25 7.25 242 3.04 2. 2. 3.4
EBRHH (MW) 67.7 65.4 62.1 69.7 68.2 70.0 68.6  67.0
BfEAE > 78 (MW) 8.4 8.9 9.2 7.7 8.0 7.5 7.9 8.1
WA R > T (MW) 15.8 17.1 19.6 14.3 15.2 14.2 149 15.8
Ve MR > 78l (MW) 8.1 8.6 9.1 8.3 8.7 8.3 8.7 9.2
g A B di (t/s) 451.6 479.3 497.7 414.0 432.3 403.3 423.2  446.7
WA i (t/s) 269.1 292.6 328.3 227.2 243.1 220.8 234.7 254.0
VEBhHE (t/s) 22.1 24.8 27.7 19.1  20.9 18. 20.5 225
A AR 10%(Pa) 1.1 1.2 1.3 0.9 1.0 0. 1.0 1.1

[ kB 10°(Pa) 3.3 3.8 4.1 2.7 2.9 2, 2.8 3.2
IR 10°(Pa) 11.0  10.2 9.8 11.7 11.2 11. 1.3 10.7

7 &t 10°(Pa) 15.3 15.2 15.3 15.3 15.1 15. 15.1  14.9
| PEKIURE 10°(Pa)  26.0 26.6 27.9  28.8 28.9 29, 29.8  29.8
K RE 10°(Pa) 3.8 4.7 6.0 2.6 3.1 2. 2.8 3.4

K BHES 10°(Pa) 18.7 16.9 15.3  20.6  19.5 20. 19.7  18.1
=118 10°(Pa) 48.5 48.2 49.2 52.1 51.4 53. 52.3  51.3

Te INTEATBY (m*/kW) 10,51 14.58 20.89  6.38  8.12 5. 7.21  9.42
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