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Flowing Mechanism of Bored Wells for Geothermal Power Generation
in Otake Hydrothermal Field, Oita Prefecture

Kosaburo YAMASHITA
Geophysical Research Station, Kyoto University

A large quantity of hot water accompanied with steam is gushing out from the orifice
of the bored wells made at Otake by Kyushu Electric Power Co. for geothermal power
generation. This phenomenon seems to be that of the boiling spring of which the hot
water and steam are fed from underground water at a high temperature. But, regarding
the data obtained by Kyushu Electric Power Co., the mean value of enthalpy of the dis-
charging fluid is remarkably high compared with the temperature at the bottom of the
well and varies extremely by the change of the orifice pressure. Accordingly, from those
facts, it is infered that the steam gushing out from the orifice is fed from both an under-
ground water and a vapour bearing stratum. By this treatment, the writer gave a
theoretical consideration of the relationship between discharge and orifice pressure.
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Well No. 7. i/,=195.1kcal/kg

Nl 7 =X s e L oKD e Ao L ¢ e L Mean
’@H ] ﬁ?ﬁ?ﬁ to‘g'ifffﬁcfgur K fhour | 2 j‘f&; to[%ﬁfir 'ﬁ%i— Eélct;%l{ggy
1964
9.21 | 11.2 0 0 o - £ —
10.7 108 19.5 2.51 17.0 0.154 257.5
9.8 154 27.0 4.91 22.1 0.138 252.2
7.9 224 39.5 11.74 27.8 0.118 244.2
7.25 236 43.5 14.27 29.2 0.116 243.7
6.3 248 49.5 18.14 31.4 0.118 244.0
1965
e 9.60 122 20.7 4.12 16.6 0.133 249.4
8.2 171 30.9 8.37 22.5 0.126 247.1
6.9 189 37.2 12.04 25.2 0.126 246.8:
. 5.8 195 42.4 15.55 26.9 0.128 247 .4
5.20 200 44.0 18.02 26.0 0.118 244.2
4.9 200 45.3 | 18.69 26.6 0.122 | 245.1
4.85 199 45.4 19.13 26.3 0.121 244.6
1865 11.90 0 0 = — — —
9. 29 9.57 9 19.5 3.08 16.4 0.176 265.2
7.60 165 31.5 9.31 22.2 0.127 247.8
5.90 185 39.0 14.67 24.3 0.122 245.5
4.80 192 42.3 18.43 23.9 0.114 241.7
4.65 192 42.8 19.36 23.4 0.111 241.0
1965
. 11.70 0 0 = i = —
9.10 114 20.5 4.44 16.1 0.136 250.9°
7.35 184 32.5 10.88 21.6 0.111 241.5
. 5.8 204 38.5 16.27 22.2 0.101 237.5
. 4.60 210 41.6 20.17 21.4 0.093 232.5
440 199 42.4 20.92 21.5 0.098 236.2
1966
- 7.20 138 29.9 8.43 21.5 0.147 254.5
6.25 | 140 34.5 10.33 24.2 0.161 259.3
5.50 152 39.4 12.96 26.4 0.160 258.9
4.50 160 42.2 16.42 25.8 0.146 253.8
4.25 166 43.0 17.85 25.2 0.137 250.4
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Well No. 9. i,=183.3 Kcal/kg
BOE | AOES| kR | wmk | REPS | wmE | owmme | gaeen
£ HH kg/em? ton/hour ton/hour torffhouf ton/hour ok E kcal/kg
1965
5. 28 8.5 0 0 — — — —
71 28 14.0 1.01 13.0 0.448 330.7
6.1 36 19.0 177, 17.2 0.455 332.1
4.7 38 24.7 2.71 22.0 0.540 348.9
1965
755 7.8 51 12.6 1.37 11.2 0.214 268.3
6.9 59 18.7 2.27 16.4 0.268 283.2
5.8 57 23.5 3.06 20.4 0.339 303.7
4.9 61 27.0 4.14 22.1 0.340 306.1
3.8 65 29.0 5.78 23.2 0.328 299.2
1965
10. 4 6.75 70 19.2 2.84 16.5 0.227 271.0
5.85 75 24.5 3.97 20.5 0.260 281.2
4.90 78 28.0 5.30 22.7 0.272 284.6
3.60 97 32.0 7.40 24.6 0.285 287.7
1965
12. 10 8.40 0 0 — — —— —_
6.65 67 19.0 2.80 16.2 0.233 272.9
6.00 78 24.0 3.94 20.3 0.248 277.4
5.00 83 28.2 5.40 22.9 0.z62 281.5
3.85 32 32.2 7.17 25.1 0.288 286.7
3.60 83 32.7 7.78 24.9 0.276 284.4
1966
3.13 9.40 0 0 — — — —
6.0 95 28.2 4.80 23.4 0.235 273.5
5.0 96 31.8 6.33 25.5 0.249 277.6
4.4 96 34.0 7.59 26.4 0.253 279.8
3T 95 36.2 8.66 27.5 0.265 281.9
Well No. 8.
HoE | FLOESH ERE HosE FLOET ERE
£ HA kg/cm? | ton/hour 4 A H kg/cu? ton/hour
1965 1965
T 1 5.60 0 12. 12 4.90 0
5.20 10.1 4.60 6.2
4.72 11.8 3.80 10.6
3.82 15.0 2.50 15.4
2.60 18.4 1.13 18.4
1.35 21.5
1966
1962 3. 11 4.9 0
9. 27 5.40 — 4.63 4.5
5.17 5.3 3.85 9.5
3.75 13.4 3.15 11.8
2.52 17.4 2.55 1321
1.18 19.4 1.10 16.2
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Ero=vxry, BREOCHIMERZ KD &, FEL 7 53Tk 265keal/kg, 255°C, 9 53
WHEIC K & < 349kcal/kg, 319°C LIFHIC K EWVETH . Hic Z DRI KT S AT T
%KD 5 L 43kg/em?, 115kg/cm? L Z OfED FRRECHIEL TREWEEZ 2. L dicl
OEBAEOERTIZ 6 BHITFEAK 11kg/em? 2R, #TREC KD %8N ETLCT
W, ThiR L 7 BT 11.9kg/cm?, 9 B4t 8.5kg/cm? & FERENDLRDIE &
HBR LU CERCEWETH S, MERETS 7 534 19kg/cm?, 9 S 11kg/em? FEEE
W Ei\, 9 SHOEEX 550m Tharnb, ESEHORKDOKEL DHTEHKDER
FEDERE, HRBKEER L ZLE0BAENDDOEH EZLNE 0D, HBHERIHNER
HiA - RS S HE L TEENARF RIS/ S & L3 7T 5Hofle, fhoi#dhiickid s
WL DFNPBLRTHESELLNG, LrBCES WETEERE T TfTy, EEROEHEIX
<, IS THBEBL TS,

HEC X 2 EERAER O SRR RO Na/K (HFL) O L e BUKRES /R Eii=v %
VEHY T A ERREIIIR S b o 2P,

VI EDHREREND 7 RO 9 SHTBROBEC X 2HAPRAKOEHTH S L DEXLND
TR R OT IR METH 5.

HHDOMAICH D 8 BEHIFESFEVENDL THLLHPERDLZNEHL, XKEHRCIEARE
HABZ D5, KEMBRNTESAHFETIE 100m OEETERXETNS, DL’
REEND L CTHTORFRCRBKE L ETEENBEL TS EELDN, BEFLEZD
B OmHBnFERINEDOT, ZORREEREOL L LI ELDR, Lk, TRKE
ATZDOBESEHN L 2FEELRDH D,  LHEDRAEHE THIIEK LZROALOEDE
WX HRBEEOEEN= Y 2LV ECDOEE Lt CTELRALTHA .
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ZILTEN S ORENFLOEDOENC L » T ELT B 02 H D RER DS,
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m=C,/C,, P, 3FHFnb r, OFEHCRsF 57 ADES, P, 3FEFOILOCKFBEH, Te
HFLETH S,

HADTNNERENLTHIUE m=1 THHH, WEElo Lzt m=C,/C, THERDE
BUXIBA EDRKERT m=0.75 XTI\,

Rl O < 8 EHRERDZLEHL T T, ZOFLOEDE(LIT X BIEHEN HIE ST
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Hisk 7o,
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8) RICH T 4’ PUMIERER HRD HR B, iy DRI TULFIE D < HTF#
Ko ERTRE OEEHE I ERTH 5, ElSh 5~10 B3 OERTUEHREE & Kk o

LOBEHEROCER=v 2 eETRBET5 L, RVBEATHS 7, 9 SOALEREI KD
G

® 3 TERETIEREEC LS

R E B 5 6 7 8 9 10
TLE B B (°C) 170 202 155 195 150 183
FLOEEAE (kg/cm?) 4 7 12.3 4.6 9 7.7
R B (kg/cm?) — 11 DIk 18.8 8 DIk 16 V)1 8 LIk
fyﬂwé&wMg) 178 181 245 651 299 245

L7’ o TRIKD D OERE S KD 5 1D FLIEREE & Rtk 0 FLOFE T BT o2
KBEEZHEL, CORENDRDI G & 8) REC I VAKPLAMLLERE @ %
KD, 2ETELDBRWIEBRKEETENIOOBBE (Q) &L
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Well No. 9
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RNEEERTH S L EL b, LOFOEEC X BH TR HHHBKE & ERE» D OB
SREOHYI > CEH=v A TS E, M6 O A-BROM 7 © A-B iRy
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Ehpy &
cal/ w
2n;£ ga]py( Kg) (0] [ J——_)

;/” \ /\
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e
240 A/ | /
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5 12

6 8 10 6 B 0.
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& DRIk ok & & OBIR



36 i T =R

Well No. 9
| Q
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3 4 5 6 I« 8 13 4 5 6 7 8
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L DR EokE L DA%

HHT DT DRDEREDDOEHENGEFEIN, Lk - THLOERMET OETE» b
FADHRAENOEEZELL RIIRWHDTHS 5. BAKEODTL W IBHEE Tk
REToIREBIZ R B s, '

7, 98 HoAOF LEAE L DBERERCECTHEMBC X » THEDOHEENE » T
BN, EROGAIE—ETHS. ZOEROEFL 6) KXo K #RbTH0T, 2hhi—
EThH D LT ORETE ORERLEADERCEZA 2 LR L, XHWER ORI L
FCHEESCEN OB T ORIBOEIET Y, BEETEZRTI0LEDLRS, hic
DN THERKDILER S OEME» B BRI i,

DI EORERNHREI D OBHEETIM T OFRBKD: BRI L IS L T DT E 2>
bOETRDRAETH S LHEI NI,

ORI B IUNBE IR SRR CES BHOBE KT 5.
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