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Experimental study on thermal conductivity of calcareous sand
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Abstract: The thermal conductivity of calcareous sand in the South China Sea is measured under different conditions by the
thermal probe method, and the effects of water content, dry density, temperature, particle size and other factors on the thermal
conductivity of calcareous sand are discussed. The results show that the thermal conductivity of calcareous sand increases with
the increase of the water content and dry density, and the higher the water content, the more significant the influences of dry
density on thermal conductivity. The thermal conductivity of calcareous sand increases with the increase of the temperature, but
the thermal conductivity of calcareous sand varies with the increasing trend of water content at different temperatures. The

particle size has little effect on the thermal conductivity of calcareous sand. Adding a certain amount of quartz sand into the

calcareous sand helps to improve its thermal conductivity.
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Table 1 Basic physical properties of calcareous sand

TRARNS BANTEE K TEE HNE REKE G30hiE N5 R
di/ mm  Cy(dgo/dip) <0.075 mm <0.25 mm <0.5 mm <]l mm <2 mm

BPE Gy Pamin/(26M7) pama/(g.cm> ) SEFE Dr - dgy/mm

FORLZEL U/ Y%

2.73 1.04 1.39 0.53 0.420
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Table 2 Control conditions for sample preparation
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Fig. 1 Relationship between thermal conductivity and water
content

5 S b A 3 A 5 K R A8 A R T DL G ot
B AR I WL AR Z AN, W
HGKO) FRFER 0.605 W/ K), SAHK#TER
0.024 W/(m'K), HiiE a3 25 f5, KIS
WS K FRM B GE T ERREER,; KRR
I, Wb I R O Sy Ak v, AR T R,
PSR EUN: BEE SRR, KSR
KRR > ZBETAR T FLBRIAI ) 251, S0, 1
HIAR I BB IAERD P9 AT B R0 A St S B S %
$Em, B, 2L &I R RS D A IS R
BE S KRG RSN, XSRS RS KR
(AR A LA AR,
2.2 TEENFM

K2 920 C A PR b VSR S TE TR R
k. mIE 2 WAL A —ERREMAT, PR AT
BT FER TR, EAEA RS KA KA T
KEHEFAME. Ee TR, ATRETH
FEX TG KIGEHIF AL SKFN 5%, 45
JRRD 3 ARG T R G K T G4 KT SR 1
s BEE KRG (10%~20%), ISR
B T2 BE S KT KA S T — 2, A RAE
WSR2 PR R AR



$ T 2

RN, 55 85U vk TR RE LR 63

B 5 b IR T R BT T ARG T LURRRE Y -
Wb LR, [ A OREL Y 5 B 5 SRR L
ERBOR, thatR i, SA AR b & 1 A
i S A ut 1 v 1 RER: % P ikl [0S
b TEI RAE L ) Bt 7, SO T e g R,

-2 08

- ——w=0% —e—w=5% —4—w=10%

=~ 0.7 | A~ w=15%-%w=20%

5 06

= 05 %
g 0.4 4

% o3 ‘J
o 02 . "

0.1
105 110 115 120 125 130 135
THER/ (g-em™)

2 SR HASESTEERX R
Fig. 2 Relationship between thermal conductivity and dry density
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Fig. 3 Relationship between thermal conductivity and temperature
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Fig. 4 Relationship between thermal conductivity and moisture

content under different temperatures
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Fig. 5 Relationship between thermal conductivity and particle size
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Fig. 6 Variation curves of thermal conductivity with content in

calcareous sand and quartz sand
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Fig. 7 Variation curves of thermal conductivity of calcareous sand

with content of quartz sand
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