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Analysis of infiuence factors for in-situ thermophysical parameters
of rock and soil
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(College of Energy and Environmental Engineering, Hebei University of Engineering, Hebei Handan, 056038, China)

Abstract: Based on the thermal response tests of 3-day and 2-day in a test well in Xingtai, the effects
of heating power, testing time and initial soil temperature on the thermophysical parameters of rock and
soil were studied. The results show that under the same test area, different heating powers have different
results. The measured thermophysical parameters of rock and soil are relatively stable when test time vary

from 48 to 64 hours. The higher the initial soil temperature is, the smaller thermal diffusion coefficient of
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rock and soil is.
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Tab.1 Relevant information of the test boreholes
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Fig.1 The testing device diagram

KSR, AR . TR B (R B
ﬁ%*"%ﬁ KR SR B R (B 1) .
D2 B PP D A S AR A SR b T I B AR R, TR
PRI IR DR AL BB P ORI, (R 2o n
e ARG ZH T [l #% S L Tk,
e B P YR S ARG, AEMBER AN
CEITEIRK, PREFHUIIAGRAL TR AR, TR TR
PORFRE, IR R RE PO IR IR E . SR,
MR AL Y 17K i B P 3 B A R M ) AL
JE SR R Dy =R Y RS R OR R D R AR E , FREn
PE BN bR R DR BE R AR, PR E — B
(] o WAL G e 5 RIS FESC PRI K S .

1.3 HiERERE

ARG SCHR 7 A B T ik, R S IR A A AL
B S Ko . U BV A IR f P 357 BE 15 DT ] 22
R AX TR

0
p Lo 2 ()] Zeen)
' amm  VamiH oy (1)
Ry = Ry +R, TR, (2)
TS U RSB A, .

1
ndih

Rr= )

A TR DR KIR, Ty 0k
i, W AL SHREAEK, W C); H—%5
LR, m; o— LHEMRY 8, m'/s); r bk
?Lﬁﬁﬂﬁ?ﬁé, m; yﬁ@kﬁﬁﬁl, B 0.5772; Ry—U %Y
N S E LB R P S AARE, (Krm)/W ;5 4,
Ao 5y Bk U BUEFNRIERH SR 5, W/(mK); 4
AR FRERE, WI(mK); To— HIEMGERE, C;
din do 2y BICAHRIEIN ., SME, m; n REEHILN ARG
HIERL, ST U B n=2, T U BYE n=4,
ZAER A E A Ty = min(o)+b (7)
Hors

0
An)H "’

m=

= amiH [m( ) ]+ Rt ®)

His (8) Wi
L5

T AR BAN AR AR T

0 ' am[ (-1 gR]
1= o = — LT Ry
AH 4 " ©)

2 KGRI

2.1 tiEMRiR R

% T E B LA R 18] 5 i RS S0 A FE Y
PAVER, A YIRS b A LR AR TR e 2 R e
AFRGREATASCIRGE TR, TEIFEIRERE, ik
PR NI 48 h i, JFRIEFKIE, frtde s



n

68 o

wodr O K

Y,
2

Y,
2

w (A % F W) 2017 4

o A R T RaE, JFICR R R,
IR RS, O 534 i O A b B2 i e i
A YR G ) IR ARIR A 17.2°C, dnlEl 2,

17.67
17.4f
17.2f
17.0f
16.8}
16.6}
164}
162}
16.0}|
15.8})
156}
15.4L

0

BpE/C

—e— MR R
e M HRAET IR K R

1.5 2‘0 2.5 3<0 3.5 4.0
MRS ] /D
2 4L 1# LS dhin AR e h 2%
Fig.2 Soil initial temperature of well 1#
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Tab.2 In-situ thermal response of well 1#
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Fig. 3 Curves of fuild average temperature to logarithmic time of well 1#



252 30 AYLIESE . IE TPt S B I 20 #r 69
4 11.1 57 . .
. e SRS A R T L S
\ —a— f&?ﬁﬁ&ééﬁ —a— BB R
=~ 11.0 = 1.8
! . P K P
é 3 \ NE & 4 - 11.6 NE
~ A 10.9 ¢ < <
= . = z 1.4 2
N A N N
ﬁ ™ | N % N
Wz- \.\. . Ogﬁi M{::’) _lzﬁi
i ‘\ Py i — . LoD
10.7 = - =
A—__ # A A &
- — 0.8
U621 32 40 a3 56 o4 ST 24 32 40 48
JmAdtK/h Jmkd /h
(a) i) =E 3 kW (b) AL 4.5 kW
[l 4 fL 1# i et At 2 5 s i
Fig.4 Influence of heating length on thermophysical parameters of well 1#
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Fig.5 Influence of initial temperature to thermal diffusion coefficient of well 1#
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