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Studies on Utitizing of Temperature Difference Energry
in the Sea
(The First Report : Fixing the Ship for Experment in the Sea and Pumping up the Cold Sea Water)
Masato KURISU, Kouichi UTO, Kiyohiro TANAKA
(Department of Mechanical Engineering)
Shigekatu NAKANE
(Fisheries)
Katuhiko HIGASHI
(Department of Electrical Engineering)
Akihiko HIGASHI
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Using of Temparature Difference Energry in Japan Sea have been studied. It is experimented
that fixing the Ship and Pumping up Cold Water in Japan Sea
) Anchor the Research Ship to the Sea
(b) The Character of the Pipe for Pumping up
(¢) Relation between the Ship and Pipe Line
{(d) Pressure Loss of the Pipe
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Fig 4. Strainer
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Fig 5. Graphic Soner

Fig 6. Photograph of Pipe and Strainer by

Graphic Soner

otz M5V —OEfSRERRT. X 6 I3EK
IEDDIRYF—ICEVBELIL LTI VB &
U2 RL—FORRTHD, FRICHERE TS
DM T T4 v, FIREBA ML —FTHD. Mk
DSA T4 VIZIFIFREICRBEINTVS I EWHE
FHTET. COEBRITBNTIIROEDTEL D ST,
AT I vORBIZTY) v 7 2HWA &SR ER
Bz KIBICEHT A2 ENTE, PORBIZA L —F
8 TEREICEBTAHRLELENDD-
12, UL LB LRETHHE/M 774 vAKDH
HEAPBVEY, S TI54 VAKEA b L—-F D%
FEBGHETANTIT- o, FIEE®B UL, $128
AT 54 vOERBIZBNTIEA ML —F D& T E
A TOWIDHENEDT, /4 THT74 ¥ —i2%
FAFNBEVWHIFENSEUT.

3. 3 200mimKFimEER

200m B K T 0 (XREFIS5F 7 H 2 H~ 5 H, BuHF
BAHEOE LIS, EB Th0b o) b L OERH
DD 128, KPEF IR IO 21§ TIT75 - 12,
B M OBKEER LD, /54 774 v ORES L O
MR OR#ED L osR(l, FED L O ORE L, *
FREIZEVET HEBIME A T T4 v OBROm
BWAITHOBEEZTRANE L TEBEET a1, IHRE
B & O ORHLIZ DN TIE/ A TEHKA180m &
Eliotrz, /4 T4 VERGEBEMEICSH D
J, COEBICETO/NN TEER - 2. K7 IEH
EBEERT. 4 TORHE, BLTO>VTE, AT
DT Ty IEICTA Y -—BfEEZHD, 74V —%
NATICFDbE, 4 TOAERL, KICkD 77—t
ESATITA VRNCRET BN ETANY—ITMAS
EITL, T84T v OBRE, W BNTH D



12 WORE-HR OEGSEH B -R OER R B - TR £

Fig 7. Roller of Pipe

Fig 8. Connector of Flange and Wire

DIAXY=ERHALTCTY v 7ICk0fTot. KBIT
TAY-BNEEEZRYT. DEO®RBIZKV /4 TS5
AV OREDS LOCPIZHIB05 TITH T W REEE
Kotz 234 74 viE70— MZLDFEELTHY,
FIEFREPBHRICIEATEY 208X 3FIRICE-> T
FEEZIHEEZLND, UL LB OERRIT
YH—IZRVEEAL TV ABAMIIE & bICROME
EHHTD, COROHMBEDEXIESLE L/ T T

AvyD7u—bBLUOMETO— FEHOTA XY =T

ONFEICEMLU CRE BB ELD, ko TH

Fig 9. Raft
WKENKL by oEELH Y, CORICHT M) %
FIFL, /34 754 v aMED» 551213753 2 LITR
HUt, EOIHERULERRT. ZOERICBWT
KD ENKERT X, 184 T T4 VEREEE DM
BLUOET7F Vv IVRMICTAXY—Z2RV DT B LIT&L
0, 84 TF4 vORE, WHORHELD & ORE,
LA P D ENTTREE 15> 12, RO
DB L VWBAEIT, MESA T T4 Y Oz &
JEDICHREB L LT

4. KEER

AFEER SNBSS 7 B22~24H, FEEM Th0B S
ZHVT, BRERERH20BEOE L TTE 5.
EWi» o8t E T, KEFBRBEALOHDZE.
REERIFEEE T A F —RIFHOES (HkEokit)
AFEMELILLDTH W, BKEIZTDWTIER
Wk~ 5. KI0IZEHMB & O wigAkE AR/ 4 7
A v OBRERRZRS. KAERICB O TEERIE
BIC D72 5 e o EERAR D P LERE IS U THRICE IR
Pz Xtz BTE DREIA A € 13 EEBRIER D /K200 m
TORAPAALED LOBRTFEOT v A Fx— VI
600m (KFEDFKI3E) D74 ¥ —%HFEL THNE.
KD k> 5B HEICH O TERMD LU/, 754
Vg, RAREMRISEL, Ty h—EFLETSE3E
FROMEzE 2 EEa0, HHEOBEME K TRD
MRLWRTEI, LPLEMNST Y A=l TIE
EHETNORER, BEEOEENSDIEZNT [V —
EEALIIELHD, MHURINEESRAELT.
£ EBITH T S gk EG K E 3490, 5o /min |, ¥
KIBEIZ2° —4CT, XY 7 up IT20 TIEITIER
OBV ENHEHRTE 2. AEBRICBHTIRD
BOWERTE . MEL T T4 v OBEfE ST 1
OO L TITD Lo IERICEETH 5
JE D SAGE L FIZiR e, T — B IEDMIL



WERREZT ALY -FIAOHR

50

13

N -

1

KAID

=600m)

Wire(L

gy

20 50
1;1oat Raft
p) Pump
[
o
2
=
©
[ =4
© o
@ o0
= -
=
Strainer

Fig 10. KAIO and Pipe Line
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Table 1. Parmeters of Pipe
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Fig 11. Pressure Loss Equipment for Pipe and

Flange
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Fig 12. Strainer
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Fig 13. Pressure Loss Equipment for Strainer

mean Re x10°
1 0.2573 1.19—1.68
t2 0.4957 1.39—1.63
¢3 1.2678 0.73—1.21

Table 2. Friction Loss of Pipe

No. Q A A Re
m¥%min m/sec x 102 x10%
1 1.575 1.447 1. 957 1.68
2 1,491 1.369 1.980 1.59
3 1.383 1.270 2.013 1.48
4 1.262 1.159 2.072 1.35
5 1.110 1.019 2.296 1.19

Table 3. Pressure Loss of Flanges and
Strainer
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Temp v A & | & | Re H
c x10~° x10° (m)

0 1.792| 0.030|0.35|1.35| 0.848| 2.00
2 1.683| 0.025{0.35|1.30 0.903| 1.69
20 1.004 | 0.020(0.25|1.25| 1.520| 1.21

Table 4. Total Pressure Losss of Pipe Line
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