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Heat discharge from the Kurobe-Sennindani dry hot rock, Toyama

Prefecture, Japan. Bull. Geol. Surv. Japan, vol. 32(4), p. 227-239.

Abstract: A huge body of hot rock is found in a tunnel of Kurobe-Jobu railway between

Sennindani and Asobara. Hot springs and fumaroles are not so many in the tunnel and the

rock body may be considered as so-called “Dry hot rock”. Temperatures of the rock surfaces

show 98°C at the max., and their high values correspond to fractured zones of the rock. Heat

discharges from the rock surface to the air and by hot springs and fumaroles were observed. The

total heat discharge was 3 X 10° calfsec relative to 12.3 °C which is lowest air temperature in the

tunnel. The 989, of the total is heat transmitted from rock surface to air.
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L, 5 pFOBEEENENERO/NFEOEE RET D
Lo LEx T, K/NETHEZEARRNCGERT 5 HEQ
3

Q = VeCpT+Vo,i
CroTHEZBRS, 2T

V: B8+ 5 EZKOBH (cm?)

o: BRIEE (gr/cm®)

Cp: Z2RDREEHEL (cal/gr - deg)
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ThB. B

.o Px10° . (1 _i)
T 98T X108 X (T+273) P

oo — 2.165x10™* X e
v T+273

e = E(T) —%(T—T')%g

b Y

.00 m

0.75m

A

BEFEATOBIBRRAOME

R

— 238 —




MR &
A o X é\ Noj 70 NO 160 ¥o 50 MO0 NOJ30 OO NOTI0 NOJ00 MO, 30
€ ’ @r016 [T RIA
i
)
"
¢ %‘115 drotl
B o 23 @m18 ~ 12
? £10.22 @20 @wol9 @nol?
— T Pwo 2
b 1A Y T
s0m  Oan 500m RSN W 400m B0m 300m
~p 8 a
1
= ad
NOJOO NO, 80 NO 80 N0.70 NQ, 60 NO,50 NO 40 NO,30
&0 16 [ YWRTA @no il &no.3
&n010
@w'muo.S
$no.6
*  ——— - - - - - No 4 - -
%-MS @notd
~o 12
@NOS @NOB @Wz @NO‘ -~ !Ag“
T 1 /nm éo
300m 250m an /7 150m |bOm -—/
200m N -
" \ g AEREM =
‘_//
EBIH RBER

Ee2fT~cHEHIXAONME

B4 Om




BLRRIRES G ARAERE (BRED)

4R BEAOKE, AZE, BEAER

VNI R IR E I A=
<ADI)E@E S OW|H | R AAE
Y m (m) c) (cm/sec) | (kcalfsec) | (kcal/sec)
.70 7.7 34.8 167 | 384.3 | — 3.5
140 8.0 35.1 129 | 387.8 | —28.2
210 6.5 31.2 241 | 416.0 78.0
280 9.0 30.0 195 | 338.0 77.2
350 11.9 25.5 142 | 260.8 82.4
420 10.9 20.6 120 | 178.4 71.7
490 9.3 16.8 71 106. 7 29.0
560 8.9 13.4 121 77.7 26.6
630 8.2 13.1 57 51.1 41.6

700 9.1 12.3 8 9.5
B 374.8

P: KUE

T’: J|ERIRE (°C)

E(T"): T 12381 % SFIKREE (mb)
Thb.

RIZTOmE T 2 SO EZ BETAREOEND,
ZoBicER» BRI I 5HE (KHEE L
AR T) BRDI. ZOBREE 4RIORT. BR
700mHh A A H70m S E CORICEB» b BRI G
KN ABE L LT374.8 keal/sec LW S EDNE BT,

210m i E 5 H70mM A 2T T, BWEREN ETR
HLTW3, B4RERD LHTEANOEERKER X 210m
MR XD b H0m 0 BF R4 CLERALTWB DI,
HEGE L 241 cm/sec kY 129cem/sec L/NEL R TH

Y, FOLEDIGEEBREN/NELZoTWS. Zhito
WL, E3MRLICR BB 200m HRIh 25 E
o THANBRKO—HBBTHLTWB b0 L Bbh
5.

1. RKICEDIHEE

FEE PR O B i2ig#40 ecm ORER H-T, D
FEABTENTWS. ZOKEFFICE » TEEDP bRk
NTEREE—EICITE > TWeY 35, Zofikicow
T, T0mPB & izKE, T, WEEZE L. KEiR
L2XEEBLTICT—EBLTEY, ZOFKck-T
EIXh BB L > TR, TEER? DO
BHEEZBHT 2B CERKICE > TEIh I RELE
BLARLTLInZ tibholk

. WHEREOEM
BEEIR EE A 0 BRI HEE, HRIC X DHREE,

BRI AHHABELMIEDER L DR FEHIROBHK
HEL L.
T0mith 5 X D 700m 5 & T 0 Bl R

BEE LY _ 301.5 kcal/sec (BB PNSKIRIEHRE)
WEic LD 5.7 keal/sec (12, 3°CHHE)
WBRIZEY 1.2 keal/sec (12.3°CE¥%E)

B 308. 4 kcal/sec
THs TOETERICEIHEABREL VRO IEE
374.8 kcal/sec D82%ic ¥ 5, ZDEWDK K LT
X, UEBGRESEE TRV, R, SMrboBon
HARD 5, NEED b OHEEDR, ZOHKRTORE
(12.3~35.1C) kx+3ETHD, EHFEZLLNBD,
SDLTAINERBETHZLIITERY, FhkY
bieln, ZORRRBRELZSLRLWLY, WEOMER
I—HL TR LI RETH-T, EREHBEN
DOEREERL VEHIhTHaEEIZ12.3CeHEEL L
T 3 x108cal/sec ThH 5 LWz 5.
EMMARTRAEORE CH - T1L, BEEEIK
REHTHE, EXE, EWMIBAFOLICHERR
HXEE, HEHIEBRCE. BELELELETARETH
%, BB ) W HER O S TR B [/
BWREECX > THTERLLDTH S, ZZELH
ABLEFS.
(R : 19785 4 F10H)
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