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Thermal Energy Conversion between Hot Spring and Sea Water

(I : A Field Experimental Results in Obama)
by

Masato KURISU*, Kiyohiro TANAKA* Yoshio KODAMA*
Kathuhiko HIGASHI** Ken-ichiro TAKAHASHI**
and Hironobu UEKI#***

Recently people have been very much concerned about utilizing for the local energy
such as OTEC. It is found in Western Japan Sea that the highest temperature difference
is about 25°C between Temperature of the surface water (about 27°C) and cold water
(about 2°C) in the shallow bottom in summer® . As the temperature difference is small
in OTEC, the larger plant have been to make up for the large output. If the temperature
difference is high, this plant can be to make up smaller. There are the hot spring (about
96°C) and the surface sea water (about 18°C) in Obama. It is meaning that this area
being utilized for that energy is suitable. The research project have been performed the
experiment of energy plant on utilizing the high temperature difference to generate the
electricity.
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Table 2 Output from Generator

Lw

DATE(No) T 7ePq4 7eP4eN

(Watt)
8/ 5(1) 1272 1.208 13.112 18881.1
8/ 8(2) 1340 1.282 12.945 14757.8
11/ 9(3) 2260 1.912 6.694 10041.0
11/11(4) 1288 1.721 5.422 6506.6
¢)) 840 1.826 5.934  3916.4
11/16(2) 3040 1.920 7.920 14256.6
11/21(4) 1012 1.579 5.684 6480.0
12/16(1) 3720 1.954 9.085 17443.4
@ 4400 1.899 9.306 20101.4
3 4280 1.899 9.306 18984.6
&) 4040 1.895 8.907 18705.2
(58) | 3960 1.895 8.907 18170.8
) 3800 1.895 8.907 17636.4
@) 3080 1.891 8.508 15315.1
® 2616 1.881 7.711 12029.2
@ 1820 1.919 7.293 9189.1
12/17(2) 5030 1.903 9.705 23292.5

Note : Lw, 7, z+P, z+P+N, See the 2nd reporti2
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Table 3 Temperatures at the Important Points of the System

DATE(No) T1 T2 T4 TS T7 T8 TO0l T02 To3 To T T,
8/ 5(1) 27.35 61.65 59.16 44.67 41.68 25.29 63.39 61.02 24.36 25.00 63.06 24.19
8/ 8(2) 27.95° 65.28 63.32 44.89 41.16 25.78 67.04 64.94 24.87 25.65 66.71 -25.07
11/ 9(3) 22.24 63.25 59.02 36.66 34.56 18.53 65.48 64.15 18.49 19.10 65.43 11.71
11/11(4) 19.39 58.39 55.02 36.52 34.05 17.97 60.45 59.65 18.12 18.66 60.40 13.67

(D 20.13 57.40 55.77 35.03 33.56 17.82 59.09 58.17 18.17 18.61 59.02 13.97

11/16(2) 18.94 61.71 59.17 37.48 34.01 18.03 63.26 61.71 17.39 18.15 63.24 14.13
11/21(4) 20.43 45.77 45.07 32.49 31.49 18.07 47.70 46.82 18.20 18.81 47.67 11.69
12/16(1) 15.90 86.40 83.99 53.55 44.72 17.40 89.04 87.36 16.56 18.68 87.93  /

) 17.28 84.91 83.75 56.70 51.80 17.74 86.76 85.08 16.59 18.97 85.53 /
(3) 18.09 78.84 78.27 59.93 54.42 17.52 80.02 78.32 16.54 18.95 78.80 / -
4) 18.41 74.70 74.34 58.89 53.89 18.97 75.95 74.27 16.51 18.85 73.09  /
(5) 18.21 70.16 69.80 56.22 51.65 17.47 71.15 69.33 16.49 18.85 70.50 /
®) 18.43 64.65 64.41 52.43 48.96 17.77 65.96 64.46 16.51 18.77 65.40 /
(D 18.41 57.12 55.91 45.55 43.07 17.72 60.56 59.09 16.52 18.66 60.01  /
(8) 19.76 53.87 53.14 43.36 40.90 17.33 56.98 55.64 16.52 18.34 56.76  /
€©) 19.64 50.03 50.25 41.41 38.93 16.99 53.12 52.17 16.49 17.97 52.97° /
12/17(2) 17.70 76.31 74.81 49.60 38.29 19.64 77.94 75.87 16.10 22.51 77.20 /
Note : T1~Tg, To1~To4, See Table 1 ‘
Table 4 Efficiencies 6. & E
DATE(NG) 70 mom 70 7 e e HELRTR VT MY, IHEREERTONH
: RAEEDTEIH, HEIRMERLSTIHIHDO—F

2/ 5(1) 11.6 1.10 12.63 6.48 70.0 24.2 B LT, BEkEEKkORELEFIR L ERRE
e | EE e Rl e
11/11(4) | 12.7 1.95 11.48 4.38 80.7 55.4 EREFLR AR NERROTERR T

(7) | 12.3 1.41 11.69 5.65 75.2 33.2 TMEEREETO 220 o RREEN L2 OR
19834F12H 1 B 50 38T, FEBFEHIE, 1982

11/16(2) | 13.6 3.26 13.01 10.42 87.8 35.6 £ 9 Bz BAE « B T ERERRICAN LD
11/21(4) 9.2 1.44 12.93 5.46 83.4 31.5 E2KALHDTH D, FOFHRKD XD LikHmIE
12/16(1) | 20.0 3.15 16.20 15.28 76.4 27.0 5o

(2) 1195 3.73 16.20 11.63 £0.3 40.0 a) HEFREURRETE, 2CAUEBEAOL
S e b I
(%) 15.9 3.18 12.99 5.99 72.5 73.2 FTHEONICRBEH DRI 2w TH - 2A/NERER TR
6) | 14.6 3.62 11.76 4.59 68.6 70.0 Sk DTS BT
(7 | 13.2 3.08 11.71 4.19 68.9 65.7 b) BEY HERTE, RAR Y THERER L
(8) | 12.3 2.75 10.95 3.94 64.3 80.3 c) REXVEMT 2B/KZ, BEBIUVBEELE
(9) | 11.2 2.76 10.36 3.82 74.8 96.3 LThY, BEERBOEARE LTERDTREAD
12/17(2) | 17.6 3.42 11.53 13.62 63.5 39.5 HETH Do
Note : d) BFEEERBOEREBELZOITIRRRAEE
». :Carnot’s Eff. FEICHHA Uicos,
7en: Over All Eff. ) AEHRBOEEMAEBET, EKOMTILE
7w : Rankine’s Theoretical Eff. I o b R
m. : Actual Thermal Eff. X h(&ﬁqtﬂ*féb30f_o oKD E T 2 vF DR
n. : Piping Eff. KHE LU ARBBOERIN 2T N&ETH Do
7. @ Turbine Eff. i) pELREEZRECTE, BESEVOT, 7a vy
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