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A study ‘on thermal conductivities of rocks in Korea
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Abstract : We made 980 thermal conduct 1vity measurements on igneous, metamorphic, sedimentary,
and volcanic rock samples from Korea. The average thermal conductivity of igneous, metamorphic,
sedimentary, and volcanic rocks are 3.41 W/mK, 3.98 W/mK, 4.10 W/mXK, and 3.21 W/mK,

respectively. Thermal conductivity values of a rock type generally have a wide range because

thermal conductivity depends on various factors such as dominant mineral phase, micro-structure,

anisotoropy and so on.

Thermal properties (thermal conductivity, thermal diffusivity and specific heat) are important
variables which are used to design a geothermal heat pump(GHP) system. Therefore, our thermal
property data can contribute on a efficient design of a GHP system. |

Nomenclature

TC : thermal conductivity, W/m-K
themal diffusivity, mm*/sec
specific heat, J/gK

subscript

GHP : geothermal heat pump
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Fig. 1. Location map of rock samples.
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Fig. 2. Thermal diffusiities of granite and
gneiss samples.
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Fig. 3. Distribution of Dry TC and corrected
TC of granite and gneiss samples.

st Hupete] dMERE A7 E ol
BAEEE FAFE, oA 59 9 Ed=
= gol H$H7) wFolt®. 53], AgPE
AAEEE 7.7 WmK 28 HGFEo] i
g} 4= gko] detd o Y.

NS FAS, AAdY, HAY, e o

- 450 -



o 1

2 578 sigley, o AdeE o3 2.
e dATEE 1.75 - 5.87 W/mK 2 HY
o Hy AMAEEE 3.41 WK, 27 &
AL 1.39 m'/sec, HEF BEE 2.65 g/on’

off et nfu Job ofy

1.70 - 8.76 W/mK ¢} WHAE ztow HF A
Ex+ 3.98 WmK,
m’/sec, BT DEE 2.72 g/on’, HF ¥]G g
0.881 J/gK olt}. EHAUe HS 2.25 - 7.49
VoK ¢ WHAE zton HF dAEEE 4.10
VK, BF 98218L 1.64 mi/sec, BF L%

=271 g/en’, B v 242 0.887 J/gK o)t}

3Ite] AL 2.04 - 5.46 W/mK oj8, HF &
AEEE 3.21 WK, g 8L 1.35
mn’/sec, HH BEE 2.60 g/on’, HH °HY Zte
0.840 J/gK olt}y, EZAYY 7Y dAEE Fho]
¥ ot XY HAY 5 =% 4
o= AMYH4.35 W/mK), 233]9H3.79 W/mK)<]
H|&o] £7] wFo|t}. A3ge H¢ =9 A}
A(2.55 Wm-K) ol v & g B dTo
A SAHE M3LFT BRI E2njo|EF Holrt
= A = MY Aew g},

FAYFE A71-4 49(3.67 W/nK) BT o] e
TAEFES I3ste AHAIUR(4.35 WmK)o]
dACE7} =T},

HAAYE T Hulgk, HY, Hdwjed, ZHA
%, = o B} L2 Aoy ¢
AEE7 2 AE Bt}

= ATAA SAHE Ao dArxe FIFE
o} T3 ARAAlE Holx Ptk 1 o) F
9] sue -2 g FFEol 24 W
AaAdA L] ALl Fa7t gduke Ao|o}. g
L AT WAL AS- FETA AR %
AAEE v|AE Fdo] FIE o3 F3ty

ol o
tlo ~

o] dAEL o JEL F2 nA= Hog P
dE. 53], 233 dAe] A MGFE(7.7
W/mK)e] ghfol]l ugt Mo AEE gho] thek
SHAl YEldt}, weld FE A SEAe) A
HoAS TFAAFEY B4 3o AAsjor & Ao
2 Alsdu

3. 8

JAEEE gAo FBHEo wheh ek
o) Th27] WEo] P& FMUAGE FWEE 7
o) W9}t Atk wepd AARE AAN Yoy
= ABHAA e Yo BFABA @ol 48
Mok 0 AQelAe] Y PN AgA e A
§AAF B},

F) JA=E} DAl TP 4w
AE BolA geth. o)t ghMe] AdEE:
B2y, oy, T So 7 9T W]
EOog olo] tig ¥Ao] waw Aoz o
=3 | "

Mo GAEE RS AAFRL Adsisv
oJ#r}, AY AFAL o8 AFY W]
Al 23 gIWF2 A8 5 9

i 8o e

51 H|E 7k 0.885 J/gk olc}. WAIQke] A9

Hd EFAES 1.62

% 7]

B d3:= 3=XAXEATEY U8 3A4)
(NP2005-024)21 'A|5} €AY & Y DB +F'
o] AtnH] X Yol| A3 FHEHJY, EEI] 44
AE D AYE ST o MAEa 44 AT
of Zas]al g g vy A whapgd | o]
A A oA uAldA QL2 FALE =¥

ok,

References

4 , JAE, 2
olefF, HHY, <&, 2005, I A5}
d 2Y FE7s Ade F47] AE. g
TR AZLATYE  2004-R-NCO2-P-01-0-000
HA HERA, p. 104.

[3] Beadsmore, G. R., and Cull, J. P.,
2001, Crustal heat flow-A guide to
measurement and modeling, Cambridge
Univ. Press, p. 324. -

[4] Parker, W. J., Jenkins, R. J., Buter, C.
P., Abbott, G. L., 1961, Flash Method of
Determining Thermal Diffusivity, Heat
Capacity and Thermal conductivity,
Journal of applied physics v. 32, no. 9,
p. 1679-1684.

[5}] Woodside, W. H., and Messmer, J. H.,
1961, Thermal conductivity of porous
media. 2. Consolidated rocks. J. Appl.
Phys., v. 32, p. 1699-1706.

(6] Az, 2004, Fato] AEFZFI AAAE
Z o]&3 ZE o] 34, HRA}Ehe =
T, Sedstn, p. 123.

(7] Kappelmeyer, 0., and Haenel, R., 1974,
Geothermics with special reference to

application, Gebrider Borntraeger, p.
238.

- 451 -



