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Monitoring and Analysis of Ground Temperature Field in a Ground Source
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[ Abstract] In order to understand the heat absorption and release characteristics of the soil on the ground side of a ground
source heat pump, this article takes the heating and cooling supply of a certain university's ground source heat pump as an example
to study the heat absorption and release characteristics of the soil on the ground side. Six underground wells were monitored
longitudinally at a measurement point every 10 meters. After a year of monitoring data analysis, it was found that the net heat
output of the heat pump system to the ground within a year was 10560.1GJ, and the thermal imbalance rate was 61.8%, There is a
phenomenon of heat accumulation. Analyzed the temperature changes of rock and soil during the heating season, transition season,
and cooling season. The average temperature rise of the formation in the heat exchange area is between 1.65 and 2.24 °C, with an
average cumulative increase of 1.89 °C. This provides a certain reference for the development of similar projects in the region.
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Fig.1 Layout Plan of Heat Exchange Holes

|CE347ER

2 MABR
2.1 HbJE AN

AT H AT SR AR X, X P 2 o B
+o b KRR PR WAL 4l
KVLEA, N2 1 From . WHZIR H b A B3k T 1
UL I B A A R A B v 2 M AR SR AR TR
FERGBL, AR HJZ IR FE A 1 398 5 46 R P % AN A
A, fEYhM EAEFER 2 sy, &2 ROTE A
TEH0 X 7 J2 Hh AR SR 4 i B 1 00

xR1 FREMWEFHER
Table 1 Stratigraphic Characteristics of the Study Area
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Table 2 Original Temperature of Shallow Geothermal

Energy
HJZ R fm R 3R IR L C

10 16.1
20 16.3
30 16.5
40 16.7
50 16.7
60 17

70 17

80 17.3
90 17.5
100 17.6
110 17.7
120 18.1
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Fig.2 Layout of Measurement Points
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Table 3 Heat exchange situation of ground source heat pump system during heating season
T X 45k B S EIN H ¥ &/GY 1247 R Hud FERHIRE/GI
A 595.9 21.5 85 1827.5
B 232.9 8.4 47 394.8
D 665.9 239 85 2031.5
C+E1 378.8 13.6 38 516.8
F+E2 575.2 20.7 38 786.6
G+H 574.5 20.7 47 972.9
R4 FIREHBEARRGIRAER
Table 4 Heat exchange situation of ground source heat pump system during the refrigeration season
P X I8, H AT W H /Gl TRV e e
A 1455.7 52.4 117 6130.8
B 527.5 19 79 1501
D 1058 38.1 117 4457.7
C+E1 584 21 38 798
F+E2 1009.7 36.4 38 1383.2
G+H 1512.6 54.5 79 4305.5
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Table 5 Temperature fluctuation characteristics of each measuring point in Well 2 monitoring hole
I AR /m R A AR B/ C f e i/ °C i/ C P/ C
10 12.37 23.37 17.36 11
20 12.25 23.62 17.43 11.37
30 12.75 23.25 17.48 10.5
40 12.65 23.68 17.56 11.03
50 12.75 23.37 17.49 10.62
60 13.25 22.32 17.48 9.07
70 13.12 22.62 17.45 9.5
80 13.12 23 17.59 9.88
90 13.12 23.12 17.64 10
100 13.62 22.25 17.54 8.63
110 13.25 23 17.68 9.75
120 13.62 22.37 17.81 8.75
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Table 6 Temperature fluctuation characteristics of each measurement point during the intermittent cooling season of Well 2

M I R /m I R/ °C f e i/ °C i/ C P/ C
10 16 20.25 17.92 4.25
20 16 20.37 18.01 4.37
30 16.25 20.25 18.1 4
40 16.18 20.5 18.2 432
50 16.25 20.25 18.18 4
60 16.5 20 18.19 35
70 16.37 19.87 18.18 35
80 16.5 20.12 18.39 3.62
90 16.5 20.12 18.44 3.62
100 16.62 19.75 18.38 3.13
110 16.5 20.12 18.53 3.62
120 16.75 20 18.64 3.25
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Table 7 Temperature fluctuation characteristics of each measuring point in Well 2 during the heating season

I R fm R A AR B/ °C I e R/ °C TR/ C PR/ C
10 12.62 16 13.99 3.38
20 12.37 15.87 13.80 35
30 12.81 16 14.08 3.19
40 12.62 15.93 13.98 3.31
50 12.62 16 14.02 3.38
60 12.87 16.12 14.23 3.25
70 13.12 16.25 14.40 3.13
80 13 16.25 14.38 3.25
90 13 16.25 14.38 3.25
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Table 7 Temperature fluctuation characteristics of each measuring point in Well 2 during the heating season

I R fm R A AR B/ °C I e e/ °C i/ C BelE/C
100 13.25 1637 14.56 3.12
110 12.87 16.12 14.27 3.25
120 13.5 16.5 14.72 3
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Fig.8 Temperature variation curve during intermittent

heating seasons at different depths of Well 2
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Table 8 Temperature fluctuation characteristics of each measuring point in the intermittent heating season of Well 2

M I R /m IS i 2/ °C fe e i/ °C P Ei R/ C B/ C
10 14.37 17.75 15.83 3.38
20 14.5 15.93 35
30 14.75 17.87 16.11 3.12
40 14.68 17.93 16.19 3.25
50 14.75 17.75 16.24 3
60 15 17.62 16.35 2.62
70 14.87 17.62 16.39 2.75
80 15 17.75 16.54 2.75
90 15 17.75 16.70 2.75
100 15.12 16.64 2.38
110 15 17.75 16.82 2.75
120 15.37 17.87 17.35 2.5
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Table 9 Temperature fluctuation characteristics of each measuring point in Well 2 during the cooling season

I AR m R A AR B/ C I e e/ °C i/ C P/ C
10 17.5 23.12 21.2 5.62
20 17.75 23.37 21.32 5.62
30 17.62 23 20.94 5.38
40 17.68 23.43 21.19 5.75
50 17.5 23.12 20.83 5.62
60 17.37 22.5 20.41 5.13
70 17.37 22.5 20.40 5.13
80 17.5 22.87 20.56 5.37
90 17.5 23 20.56 55
100 17.37 22.25 20.10 4.88
110 17.5 22.87 20.52 5.37
120 17.62 22.37 20.30 4.75
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