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Heat and moisture migration in soils around ground heat exchangers under
heating operation of ground source heat pump

o012 - 1,2 : 1,2 1 1
ZENG Zhao-tian~~, ZHAO Yan-lin"“, LU Hai-bo~“, XU Yun-shan', MO Hong-yan
(1. Guangxi Key Laboratory of New Energy and Building Energy Saving (Guilin University of Technology), Guilin 541004, China;

2. College of Civil Engineering, Guangxi University, Nanning 530004, China)

Abstract: An in-site observation station for soils around the ground heat exchanger (GHE) in the operating process of ground
source heat pump (GSHP) is installed to monitor the operation performance of GSHP as well as heat and moisture migration in
soils with the heat exchange. Through a heating experiment of GSHP, the effect of heat and moisture migration in soils is
revealed. The experimental results show that the GSHP under heating condition has a stable running performance and good
heating effect, and its coefficient of performance (COP) is 3.58. The change of temperature fields of soils is affected by the heat
exchange of GHE and atmospheric environmental change, but their influence scope and degree are different. Meanwhile, the
variation range of temperature field of soils decreases progressively with the increasing distance to the GHE. Therefore, the heat
influencing radius of vertical and horizontal GHE is 2.0, 1.0 m, respectively. Finally, the impact of heat exchange of GHE on
moisture field of soils is in-apparent. However, there are two obvious impact factors, the surface water infiltrating caused by
rainfall and change of the groundwater table on the variation of moisture field of soils.
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Table 1 Values of monitoring parameters of circulating water in GSHP system
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Table 2 Average heat exchanged by GSHP system (kW)
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Fig. 1 Wall temperatures of pipe A5 at different depths
3.3 HEEREHIRHETEM

(1) R B 3R AR

Bl 2 NI AS JE 3R 3 (J-1~0-4 J7 1D
GGGl HHEET A AZRAIS R, JEH KIS
B S HJE R IEAT T RAS e (RIS, B REM I
TR AR TR, AR IR A T IR
BRREY, 10w R 7 IR RO A B (1) e T 46 ) b 3
BT RS, A v 5 PR IR AN [F) R B HB AR

K2 (a) FH, HF 3.0 miRkbt38—J5 i
TG EAT P O R A, S kAL
ERAEMTEE 2 N, RABA RERm, Hi,
TZIRAL SN pi %) - S8 0 P B AR B KB ), xR
KA 38R FE sz 4 T S AL B 2 (b)
FH, b A PR R R 1 BT T S R s A
I A G, I hEAL - S35 PR iR oK, BEE PR 1Y
b, FREE PRI fEF— IR (d=6.0m), &
W 5 5 AS MUAHEE 1.0, 2.0, 3.5, 5.0m, 56 7d
&, #BENHBREERKEAN 03C, 02°C, 0.1C, 0.1
C, XEUEHEE A5 2 miGEA, FEZHmE
BRSSO R FE RS, B Tm ALY
TR PE FEARAER T 2 m AR MR FEFRARAE s[RI, KRR

xS 3B B I PR AT — e I DT R ME, 1% AR A R
TR—REM LR FET), FULfERE S AS 1 3.5,
50m b (J-3-2, J-4-2) MIFERMEIS N 0.1°C. HtifE
5E , I (A R AS VE IS 420 2.0 m 72
Ay TR RN FAAZ H 0o ) R IR (R e o 4
ST B2 (o) RUIAEH T K MBS RN T
HRENRW, XERMBRAE T 2R E, Hb
AEMER, R T LIERE IR, A SR R
BT B2 (o) HEEES AS 9 1 m Ak J-1-4 113
FERRARAEN 0.4°C, (HFEES 2 m 4L T-2-4 (RRFE AR
AN 0.2°C, TAEMTEE AN J-3-4 J-4-4 355 H
)35 770 B S R BRI, I T R /KB T - 498 44
EAEMLE R B, 7EA R X R s, &
5 FEHL R KIS H ML S AR I RS

21.3r

o-J1-1(L=1.0m) -a-J-2-1(L=2.0m)
x-J-3-1 (1.=35m) -x%-J-41(.=50m)
21.1fF
209+ X
g
#m 20.7F
&
20.5}
.H
20.3F
20.1 I | L L |
7 9 11 13 15 17
R E)/d
(a) HEI=-3.0m
22 -0~ J1-2(1=10m) -a-J22(L=20m)
220 . -x~J3-2(L=35m) -%J42(L=50m)
T L 4
21.8 A p— m
2 : X X -
i 21.6 i - op—
| I TR 1 G £ 11 A
*ﬁ‘ 214} X ¥ s o
212} m' o Sk ﬁxj& - o= i
X
21.0 . . . ,
7 9 11 13 15 17
R )/ d
(b) H¥d=-6.0m
212 -6-J1-4 (L=10m) -a-J2-4(1.=2.0m)
-%--J3-4(/,=35m) -%J44(L=50m)
21.0
& 20.8
E
20.6
=
.H
20.4
202 .
7 9 11 13 15 17

A H]/d
(c) #EI=-16.0m

2 BBE A5 BEREGEE
Fig. 2 Temperature fields of soils around vertical U-pipe A5
B3 gt T e I IR) AS 5 ) B IR 7 (J-1~



148 H O+ T OB % M

2017 4¢

J-4) W AntEol, tbnls: OHIRE AS & 115
MBIETE 1.0 m AILLLIAMX SR KA B AR ks J5 A
TET: IR IS 5 B R A e, (6 3R
FES =R AR TR T, T RERIK
SR AEIE R (HE TR TR RR N, K5
WA B AR ITE R 1.0 me @K B LS KE
K, RETIRM AR T DRERKSPEN (1A 7
HZE 8 HAI 11 HE 13 HY B BIER, WK 4),
AL 3.0 m R AL ) TR Z IR K N I, +
B KRR T — NSRS . @m T KA
N K S, K KA, BT 4 AN
RIS K ERIH S ) N & ] %
IR 3 (AR AN ER MR AT I8 AT I AR AT
BHR, ERKSENERARAK TS, KA
aRFIK TR EFEVIKR, &— 1N 2HRREE
A 70 B, 78 T RE Sk b 75 B 2R #

480 o JF1-1(2=10m,
o » ~ d=3.0 m)
o 440 J-2-1(1=2.0m,
£ "B 4=3.0m)
£ 400 o 3311235 m,
g d=3.0 m)
S A S mp—"————— ] 41(]=50m,
# PP d=3.0m)
% 320 TSRS o, —— )~ 1-2( /=10 m,
- e 121
< 22(L=2.0m
0 ————— i ey 2 2120,
% 280 a'=6.(z m)
oo -~ —J32(1=35m,
240 d=6.0 m)
20.0 enciiarestmcii, ——J-42(1=50m,
1 6 21 26 d=6.0 m)

11 16
R /d
3 BEE A5 BELIRANERT
Fig. 3 Moisture fields of soils around vertical U-pipe A5
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