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Fig. 2 Model in which temperature of underground heat source is
constant and Newton’s cooling occurs on ground surface.
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Fig. 3. Model in which a uniform hot aquifer lies at a certain
depth and hot water is ascending from the aquifer to
ground surface through a vertical fissure.
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Fig. 4. Model in which a plane heat source exists at a certain depth and hot
water of which temperature is the same as the heat source at the lower
end is ascending through a fissure inclined to ground surface.
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Fig. 5. Uniform layer of heat
source and fissure inclined
to ground surface.

e, E.
L’S 7’
+
G
Vg T
Sy BNV
Amplifier
L. Oscilloscopg
T
Oscillator

BB = B o E
Fig. 6. Schematic diagram of
the experimental apparatus.



G: #7 2R

R,: BElEHEa

R, WTZHE

B L LCE S A% 0.2 mm OFIE Vo, BHEE, O S 80cm TH B, M,
AV )= rOEDFIHETHEHMIKH AIED, Z2OMKE =~ VEABNZEDT, K
T, TR0 Ccm, FEH130em THB, ZOhicHic, A KFICT B72»Ic, TR 30
cm, H#y100 cm DA 7 AR . BRI, RO 1,000 @ XU 100 2 %, IS
Bl W LTI e, TR, &4 Y SO IR R IR U, AL O 8
Tik, $EOEMERLTHERELLbDTH S,

Newton @ ¥HICSHIE S 5 MRS, 72 THI 4 cm, % 0.667 cm F U2 THI 4 em, 1 34 cm,
EE03mmoerad FIRTH S, HiEE, AR 11000 0% 4, %A1, 1/200 0
AlCHVR, F2REUEIRICHOT, BRE, KX~ O NG, E OBEMEE, i<y
Witz -7T, ®2emiz, R 2mm OB T, 2L DS E »o@E0HFICZ > TS em
i, #74mm ORI TRESIL K,

3T 2ENE OB OB GG T 2 B E, 13, B 2 8B RICE - TRF)
SN dem WO 15 MOMKTH 5. FHCHIDB+HSFEICRA SN TOEOADREE D
BT Beic, B E KRbHEVERE, ¥20cm ORSIC Uz, RESEHRTEBE, i
BebEOIERE E, & oBICBiR D 2Bk,

IV. RERTAERE

Oscillator 1z & - T, # 1,000 cycle O% &K MMICH T, R, OMlA#HMICEZL TS O
Br& V OB L 15 - 7%, Oscilloscope 1€ L~ Tz, ¢ OO R, DEEZEALED,
CNEDEEICE - TS OEM M B, HL, EEICKkwIoR, E, EMoBEEEL, E, S
MOBEE O™ TH S, BEICTASNSEER, R10Fv Ths, TEEI I, K3
rEEHRLT ENTE I,

WEEOETREZOS bOIENC 20T, HIRM & KRB E OLREIGCRT, 14,
EAEE, ZNRICE S 60 THBY,

Bt AN TR B EOEHKIE, &2 XOW0 TH 5,

D: sl opEs, To: ABORE, X: HAOH0OmEEE, Y mEl,S0HS
B L s d, RhBEE T, THo el 105 Lk b0 Thd, X Taid 0°CET
5, 89,10, 2HichE 2 ABEUEILRICRG 2 Y FHOEHE, SMEOES H 5 b
T, FI2RLA DL 2 QM IC AWV T, Newton OAHIBEET S, IR T,
g= THoho, UNEDER, SFBTHD, F1L2HICRNT, D= TH 205, WHEHE

3) 2@ L.



Bx OB & prhRESHICH 2 MEER (20 1) 39

I.OT
Tyrol
T,
7R D=100m, g=co OHED
X & T o omis
0 Q.57
Fig. 7. Relation between X and 5 o R
1000 %5
&i for D=100 m, g=o0 8 ¢ rim
T N
0 Y o 100
X m
0.5%
8
- A
TI}=° \\
T W o\ o RHE
N * TR
i The-als ».\._~_.9~-__-_'
0 ' Y X [0Om
m8FK D=100m, ¢g=102ccfsec &0 X & T,}’f° & DB
0
Fig. 8. Relation between X and —71}{'"0 for D=100m, ¢g=10"2cc/sec.
Q
3om X 20 10 0
'
— '.
t
1
4 ! BEOK D=20m, g=10-2cc/sec
! D O Hh R D7
L0 Fig. 9. Underground temperature

distribution for D=20m,
g=10"2 cc/sec.

Y

e r e e e m e -

20m



40 fOH B OR

oom X 50

i &}

Y

50m

(

BI0K D=50m, ¢g=10"2ccfsec DAL OMPEEES T
Fig. 10. Underground temperature distribution for
D=50m, ¢=10-2cc/sec.

t50

Y

{00Om
BLE D=10m, g=co D OHrhHES T

Fig. 11. Underground temperature distribution for
D=100m, g=co.

X

n

\

Y

FI2K D=oco, g=10"2cc/sec DA DHFIREE DT
Fig. 12, Underground temperature distribution for
D=oc0, g=10"2cc/sec.



e OBRFIC X ZMPRESFHCT 2EBEE (20 1) 41
BREWR0CTH s,

V. & B

FEREDOBRER, 15% YN TH 5, BEORKIE, FINHEHDEICHIET 58K E, D#HK
KU Newton OBHNCHIET 5 HEMDOEIB+RETRNC &, FTHAD LEDN 2,

BOICDZSH, WIRENIICOTEEREE, EBREBICOVTHAMB I 200
ol ANEE, WwHEN BT, BEARHEOBERLET,

3. Model Experiment on Underground Temperature
Distributions due to Some Different Types of
Underground Heat Source. (Part. 1)

By Akio WADA
(Department of Geophysics, Faculty of Science, Hokkaido University)

The writer tried to investigate the underground temperature distributions caused by
some different types of underground heat source by model experiments using an electrical
method.

Principle of the method and transformation of the boundary conditions were discussed
for the following three cases.

1. Constant temperature on ground surface.

2. Newton’s cooling on ground surface.

3. Fissure through which hot water is ascending.

Comparering the experimental values with the theoretical values, it is ascertained that
the error is less than 15%. Some results of the experiment were shown in Figs. 9, 10,
11, 12.



