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Abstract: The development and utilization of geothermal energy is of great significance for achieving energy

conservation, emission reduction, and green and low-carbon development. In response to the problems of no

application precedent and incomplete technical system of non-interfering heating technology in Shanxi shallow

high-temperature geothermal fields, a pilot test technology for the development and utilization of non-interfering

heating in Shanxi shallow high-temperature geothermal fields is proposed by studying the geological characteristics of

the

experimental area, integrating key technologies such as drilling technology, underground heat exchange, and

heating control. The experiment shows that the drilling test hole has a depth of 295.72m, and the temperature at the

bottom of the well has been measured to be 109.9°C. Using non-interference underground heat exchange and heating

technology, the system has a circulating flow rate of 16.90m’/h, which can meet the heating needs of a temporary

building with an area of 2500m” with an average indoor temperature of 22°C. The non-interference heating pilot test was

successful in the shallow high-temperature geothermal field in Shanxi, and the on-site heating effect was good. The test

results provide valuable experience and technical support for the development and utilization of shallow

high-temperature geothermal fields in Shanxi.

Key words: geothermal energy; shallow high-temperature geothermal field; development and utilization; non-interfering

heating; drilling technology; pilot test
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Table1 WSY-1 pilot test well structure
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x2 WSY-1£SHEHRXEEESEN
Table 2 String structure of WSY-1 pilot test well
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Fig.1 Temperature curve (TEP) of WSY-1 pilot test well
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Fig.2 Stratigraphic collum and string structure
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Fig.3 Principle diagram of non-interfering

geothermal “taking heat rather than water”
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Fig.4 Process flow diagram of pilot test

for non-interfering heating
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Fig.5 Well area of non-interfering heating test
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Fig.6 Heat exchange station area
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Fig.7 Electromagnetic cold and hot flow meter

and electromagnetic flow sensor
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Fig.8 Correlation diagram between flow rate

and heat transfer intensity
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Fig.9 Flow rate heat production correlation diagram
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Fig.10 Correlation diagram of flow rate and

inlet/outlet temperature difference

B 5 U A 3G, HE T T 2 2 e | T
& U 0 SR 3, 3k g TR K T O T R
PR kD

g S SNE N W g
P L2 3.

A TC T A AR Oy a5, Ak 2 1 AR 2500
m’, ZRGEAE I 16.90 m®/h, BIVAT i SR AL M il
HBERE 7oK, VEAK IR JE 47 °C, KR JE 50.7 °C, E N
YRz R 22 °C,

3.3.2 MR X
PR 32 b £ 55 0 T R B B B A fer A BR L SR AR

SR HT A H AR



W52 1

AW PRS- 1L 7 AR T R TC T R o R il g BT 5 15 52 B 143

#3 BE#ANKBEE
Table 3 Test data sheet for direct supply mode

A JER L/ RGP/ Bl R
% /Hz (m’h™) MW (kWeh™) 7/C
20 16.90 0.0592 160.1 3.7
30 25.62 0.0897 185.0 3.0
40 34.59 0.0807 200.0 1.3
46 39.50 0.0461 197.0 1.0

R A A KR B2 1 Jr 2 AT S 400 T T 4 b A Rt A

SR T35 b Jir A R K A SR KO (F K R
P25 mX 50 mX 1.7 m) , AChIE Y & K N R K
i KR KRB . A KRR OK AL, fil
Mt 7K 3t PN AS [) 3 B 1% AU I 3 ok R AR AR A 4R
il K B R G R T 3k BB [/ K IR B O
[] 3t 2 2% 1 T B T TP e Sl g ) B Y L 2
W4,

x4 ERERARIXEHIE
Table 4 Test data sheet of simulated cooling method

AWM FERSENIRE N 22~23 °Co R FAL LR
J7 AT T T ARG G0, 15 10 R e K G
223.3~237.5 kW /h,

Fie BRI G AR S5 00 T o ()
Ja TR U o (b B SR 2 ) | 6] K 5 1 T e R A
K40 W/m*, WSY -1 Jt B3 nf it B i A 5937.5 m?,
W5,

R5 BIFHRES
Table 5 Heat supply capacity of a single well

PE¥RT #Ek ok #El Hediag R/
Ky &/ (m’ iR W o B/ (kWe
h')  E/C E/C £/C MW h™)

20 6.0 150 9.0 0.2100 209.3
My /e 21 18.0 26.5 85 0.2083 207.6
WEFET 19 220 305 85 0.1884 187.8
P 19 30.0 38.0 80 0.1773 176.8
19 440 48.0 4.0 0.0887 88.4
34 50 11.0 6.0 0.2380 237.5
S 35 16.0 21.5 55 0.2246 223.9
=1 UL IA / 15
U i
o : 34.0 39.5 N .205¢
32 420 47.0 5.0 0.1867 186.1
33 46.0 51.0 5.0 0.1925 191.9

(RIS T T L W 7 R 22 ML e SR 1 )
T B BTG, A 1T 7 2 R K, e PR B R 7 AR
MR, PEER KB 34.0 mP/h £ E TR, BT Y B oK H
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3.4 R 4G

Ly PG e L b A9 R T & R R R BIF 3 3 b
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FERKEWNEE R 22~23 °C;

(2)7E R B 508 1 LA R 5T, # R
HOL ) JE R AR, 500 T AR R BB K
40 W/m®, B IF AT fE B E AR 5937.5 m?;

(3)TC Tt A4 5 T 4 50 ) 11 V8 v )2 v ek b A4
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