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Analysis of Influencing Factors on Soil Thermal Conductivity Test in
Ground Source Heat Pump
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Design & Research Institute Co., Ltd., Shanghai, 200063, China)

Abstract A three dimensional numerical model of ground source heat pump system was established. The effects of testing time,
starting time, borehole radius, initial ground temperature and heat injection rate on identified thermal conductivity of the deep ground
soil were analyzed based on the numerical model. The simulation results showed that thermal response test time should be more than
70 h; For cylinder-source model, with the increase of the size of the borehole, the identified thermal conductivity gradually decreased;
The initial temperature of ground soil has no effect on the result of thermal conductivity identification, but the testing precision of
the initial temperature has larger effects to identification results when the parameter estimation method is adopted; For pure thermal
conductivity model, heat injection rate has no effect on thermal conductivity identification results.
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Fig.1 The scheme of numerical simulation system

P BB R AL FE 1K LT SE 44T . U NI
Ky U, AR RL 5 AR PRI AR R0 4
%, B R s BifLEAR () H60mm, £l
FLER (L) 50m; UBE AR A25mm, UL FREE
J3.5mm, URLE P RO EE S 60mm; s H AT

BRADL DK I P (1 Lt A AR, 5 1 A
FADIRA KL AR L A% Bl DL ¢ T U A
TR BITAE ) P IRDRAR - DRI e 37 S
R —FBIR], WE1FTR.

1.3 =HIFGE

R AR AEUR A FIK A N R B 3 A TR e 7
Py B T RRAI RS R PR LU R A BE L A L]
S P AL S S T R AT AR B R R
BRI,

a(gtf) +div(puf’) =div(G,gradf )+ .S, (1)

A p —UBE WK TRIGELE, kg/m's
F—IR R u —URE IR A R TR
m/S: Gf_?fjﬁt&ﬁig Sf_%lﬁo

1.4 A R &H

D) HIda5A:: t=0, T (xy0) =T,, u=0

2) HEH T 3R CCR A e s O A
W R e TR, A IR 1 RIK
RO 0o ZKAR 00 ORI B3R PR 1 T R &
T, R S AT AH R REAE 240

3) BETN: UJE A BET A [ e e, 128 [ Al
D SFUA AR A T2 (10 B TR ZEL R 25 BB TR, AT K 45
KRB FIURAEE M IR 5 LRI 4
Mook, AL R TS, RN
T8 iy AR SO AR T . A T ARER I
AR T B R BB = R4 o RERR T E SR
SYMMERY K70 F 461F

1.5 BUEREPFE

L) PSR TR IR, BRI
AL MR AL, H AT 2 R BUE B0 7 ik 34T 3K
fifto ) CFD RN AF—FLUENTHEA TSR . SRfR
R B RARA, JrRRE Iy O g
RS R, ShEMEEEY R Mg, 7
sty P15 15 SR BR A

R PR AR Wiz 8 5 2T, i g — b
W R AR R E T Bh o AE SEBR TRE R I sl JL
AR S o BAR AR UE A-e B o X
T 22 53 4% AR FHQUICK A% X, e 77 3k Bl K
SIMPLE Sy v 1 Hs 0y B X 40 SR 55 1) s g 3k s
Ei% X (PISOSVE) o [R) I A 8% sk il A 2 Bifi ik A 7k
AR, DLORUE TS g Rl i, e m s




833% H4H

w% F R

Vol.33,No.4

2012488 Journal of Refrigeration August. 2012
BARSHONE WK, | »
T,= 9 In(0)+4q,|—=(In|=-|=7)+R, |+ T, (5)
R1EESHGE 4nA, anA\ %
Tab.1 The main parameters - w
poees Py M=t 5, T=Ty; He=titt, T=T,, W
SHEHI=1.8W/(m'K) ORI T Y ©)
L 5 e=1600k)/(kgK) oo am
—— ”ﬂgﬂﬁf kg/m’ MNTTT AT 73 AR B AN
P &
:; /‘.nﬂ-,~ A‘ :i‘lntz_lntl _ q/ (,7)
AR E 0.7m/s * 4r sz —Tfl 4k
IR D2 1.6 kW Int, —Int
~ > | 27 _ 2 1
A L T,=288.6K Hrfe k—BHERA, k="
f2 f1
iy Y L\‘\ =g — N . N W . = . N
LR 7,= 286K 45 - B 50 50 A R B/ — e
RSN R) 200h

2 Ay iR SN R
2.1 PRREREESRN_FE

19454F, Ingersollf fiKelving H i £k 5 #L i
JES T2 AIERAY, T SR AP Y AR B AR
AL AR Ze AT T MR MR
TR AT AG R B A G R s b A
FEMRRL R AR 28 Y R BT ) () #u4% 3 (f
FEHL R AL 5 FF 2SR L P 85 44 RS R [RIE RS
B FE MR, R A e AR B VR S — AN R R
H 8 I TC PR 2R YR, oI 21 BE 25 2 FAE o r Ak 1Y
e K (2) KRR

q, ¢

Ten-T=gm. ; L,Tds @)

[rhe T(r, o) — i 2 EE B e s rhoor b 5 1
PRRSE, K T,—# EAIGRIRE, Ko g, —BfrK
PER PG BE, Wims A, —E5 LRSS B0 S
MR, W (mK); a—a LY ECE, ms.

ot/ r?> 5, Q) ATE

__4 do)_
T(r,t)—TO—4M {lnﬂrln[rzj y} (3)

Arfe y—BRPHE, ¥=0.5772.

AL FLIBH R, HUASFL A 78 20 ey (Rf
MAFEAS) o AN FLEE TH 4 5585 W S AR 173
WEAFAECL R R AR

T, -T,=q,R, (4)

A T WA IR, K U
E IR TP, To=(T,+T,) /25 Ty—
EEFUBETERLE, K R,—EHFLIH, (Kem)/W.

AR=R,, L (3) 1 (4) w15 B4 N AR
YL A -

A (6), AT E LR R ARk, BEmRETHS
e+ S AR MAE.

2.2 PEHEBESSREITHE
i Q) AT40, Mot/ r? =50, i ZI4G FLRE
AT RN A -

2
ql . ’/l.apscs
T -7 = -Ei| ——=
0 4ma, 4t ) ®)

gitra(4), al R AR AT A S 1 A
EWAR

1 rp.c
T.=T + R + LEi| 2 lsTs 9
v q{ Lt 7) l( 42t H ©)

St Ei (o) — 8B B8 Ei(x) = %Sds )

KO POUEINRIMSE: AL P RRTA,,
B AL PR AT AR A p e, RN TSTR AR C
() BEAT MM SR A, (H 2 AT AR e AL B A
B ) . 38 A 2 B Ok SR AR 5 (9)
FI3 RIS H. WO b2 A2
Ho ML R s+ S IARE B FLAEHART AR
LA IR, P R R BIIAEE (pc) YN
10°, PREFFEIZ IR BT S8 . 4R dafe
FAVBIRLTH S H 1R AP 240 P 5 AL S (it A
I T (R ZE Al e/, BRI I R =S R i
SR N i 2 A, AU H AR 8 808 -

f= Z (Tcal i Tsim,i)2 (10)

s NSl B AL T — i ZH
8 IS B PURA TH  HRAE P A AT 4
B, K T 550 ZIASTHDL I S0 15 280 1) 45 N O
AT Y73 P85 L T AR 3 ) 11 38 A4 8 ) 3P 3
), K.



833% H4H

WIRARE L BRARKN AR WERS

Vol.33,No.4

20124E8H August. 2012
2.3 HMFERIG S S RIE 5 oo LA R AR UR 3 5 B 5
19474, Carslaw$@ T AESGRRER, frgs WEESRIE L4,
BRI T M T B SR R — A o — 78 05
FUBAR AT DAY, SEABR I R 5. ) ol
B, L PR A R R ) L3010]
19544F, Ingersoll4 H T A4 B IR AL S0
TR A 00y 2
299.0

(11)
K. Fo—fH Bt (Fourier) 3, Hit& b
Fo=at/r’; p—i Na L& S SRR O E S
[FAE AR LUAE, p=r/ry.
XFFp=1 (ARG FLALEE AL B 18 G ok B0k 1E A R
FEfm, WmAp=1, 444) nae ik
(1) 1)l B R TE AN «

1}:%+%{GGQD+RJ

B (12) R RFE S 3RS H: B 4L
J A L3 R KA, Bl FLAABLR, AT B EE T 7
psce [FFAM A ZHAG LA KRG L B3 RS
#.

3 RBUIEE
304—
302]
3001
298]
§296—
2941 — R
292 e IR
290 — SR
288

T, ~T,=2-G(Fo. p)

(12)

0 10 20 " 30 40 50
B2 300 i e 2%

Fig.2 The measured thermal response test curve
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Fig.5 The influence of test time on ground thermal
conductivity
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