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Fig. 1 Sketch map of geological structure and temperature measuring points of northern Shandong
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Fig. 2 Map of relative location of geothermal wells in the

Hydrological Home of Decheng District, Dezhou City
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Zhengjiazhai, Lingcheng
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FERIKIRZ 56 °C |, 913 /KR BE 32 ~34 °C, K3
SR X K S [ G AR ]
2.1.3 EBEE%®%

7 B A AR TR 4G 2 BT R I I 2 IR
[BIRESH: (] 4) o TFRIFAKIRZ 60 C , [B13E 27K I 22
32 CZEf, A I E & 18.5 /T m’,

2.1.4 ExRIHE

BRI HERE T RS 3 BRI RIF I 3 HR

F1BIGEREEHAHSKEMBXEERFRL—ER

Table 1 Basic condition list of aquifers and filter pipes of recharge wells in northern Shandong

5iH TN T IR X A T B2 IR X T 7 IR E I ARETHRAIX
KGR R HE PEEY HEILE IUIES
IR BE (m) 1536 1350 1600. 26 1914. 57 1800
FRZNL TEFHEH AREH G EN AR TEREA AREA TEFIEH AREH
Eoy i iR Wk A bR Wik Wk
FLEREE 0.33 — 0.24~0.38 — 0.32
BUK R (m) 1346~ 1525 1242~1319 1414.50~1607.70 | 1192.50~1888.90 1302~ 1680
BOUKJZERE (m) 155 118 148.7 162.90 —
PEKAE AR (mm) ®177.8 ®177.8 ®177.8 ®177.8 ®177.8
PEAKAE B BE (m) 169. 58 — 110. 99 174.27 —
BUKBFLAE (mm) 450 ®241.3 ®450 400 —
I B 551 I EH ZIFEH I EIH I EHF I EH
7R (m) /7K 8 (m®/h) 14.38/92.24 13/90 18.1/88 45.5/80 28.47/76.03
BBEZRB K(m/d) 1.03 0.95 0.87 0.54 0.7~1.0
K (C) 57 56 61 52.5 59
AR (A (x10% m®) 20 18 18.5 13.0 15.8
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Fig. 4 Map of relative location of geothermal wells in

Hongtujiayuan, Wucheng County, Dezhou
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Fig. 6 Map of relative location of geothermal well in

Kaixuan Square, Kenli District, Dongying City
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Fig. 7 Temperature measurement curves of the whole well
section of recharge well in the Hydrological Home, Decheng

District, Dezhou, in 2020
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Table 2 Schedule of temperature measurement of

recharge wells in northern Shandong
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Fig. 8 Temperature measurement curves of recharge well No. 2 in Zhengjiazhai Town, Lingcheng District, Dezhou (a) and

recharge well No. 2 in Hongtujiayuan, Wucheng County, Dezhou (b)
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Fig. 11 Temperature measurement curves of the hot reservoir section in the recharge well of the Hydrological Home,

Decheng District, Dezhou, in 2019
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Fig. 12 Temperature measurement curves of the hot reservoir section in the recharge well of the Hydrological Home,

Decheng District, Dezhou, in 2020
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Decheng District, Dezhou
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and mining well No. 2 in Hongtujiayuan, Wucheng County, Dezhou (b)

RGNS A T VIR BE R ORI AT T AT, BAERMEIRERE T b 2 EH . AR YE 2020

B K AL AR PN TR 2 A S IR AE R AP DNTE S, XA I kb 5 A BT 5 32 A AT

TV PR FH B LS5, R 2 AR S iR TRNFRAAT

JE A% T A R IR It R ) A A LR BE K S 1Y) ARG T 2018 4E5 2020 4F 1270~ 1310 m Al

TSR, I E M TR AR ANA B 1375~1505 m PSR IX ] 5 I R RO , PR
et DX 8] 3 B T [ B A [

xR 3 EMNTEHERAIRERUANEEREERR B AR5k T A [l B A I B

Table 3 Basic information table of temperature measurement of LA 1 2 VR R HOAH R Y
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Fig. 15 Temperature measurement curves of mining well No. 1 in Yijiabeiyuan, Yucheng City (a) and mining well

in Kaixuan Square, Kenli District, Dongying (b)
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Fig. 16 Temperature measurement curves of hot reservoir
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Table 5 Table of temperature measurement in different

layers of recharge wells in Hydrological Home,
Decheng District, Dezhou in different years
ZB(m) Fsf 1] SFENREE(C) | R(C)
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2020-10-24 38.62
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Effect of heating tail water recharge on geothermal field
of sandstone heat storage :

A case study in northern Shandong Province

LIU Shuai'* ,LIU Zhitao"* ,FENG Shoutao"* ,WANG Xuepeng'> ,BAI Tong"* |
MA Xuemei’ , WANG Huafei®
1) The Second Institute of Hydrogeology and Engineering Geology, Shandong Provincial Bureau of Geology &
Mineral Resources( Lubei Geo-engineering Exploration Institute) , Dezhou, Shandong, 253072;
2) Shandong Provincial Research Center of Geothermal Resources and Reinjection, Dezhow, Shandong, 253072;

3) Hydrogeology and Enviromental Geology Surveying Center of China Geological Survey, Baoding, Hebei, 071051
4) Zhongke Hualu Soil Remediation Engineering Co. Ltd. ,Dezhou,Shandong, 253072

Abstract; In order to ensure the sustainable development and utilization of geothermal resources, it is of great
concern in the field of geothermal to carry out in-depth research on reasonable distance between production and
reinjection wells in recharge engineering and prevent thermal breakthrough in a short time. Based on the
temperature measurement results of the whole well, the variation characteristics of geothermal field in different
mining and irrigation projects of sandstone heat storage are analyzed in this paper. The results show that with the
increase of recharge years, the range of cold water becomes larger, the effective recharge path of heat to the
recharge well becomes longer, and the fluctuation range of the temperature curve of the heat reservoir of the
recharge well becomes smaller. When the distance between the production and irrigation wells is small and the
bottom temperature is relatively low, the recharge cold water will affect the production wells, resulting in the
decrease of the heat storage temperature of the production wells. Heat convection plays a leading role in heat
recovery at the initial stage of recharge, and with the increase of recharge years, cold water range becomes larger,
the effect of heat convection on the recovery of temperature field is weakened gradually; Meanwhile, The heat
conduction of the surrounding and adjacent impervious layers plays an increasingly significant role in temperature
recovery, and the temperature recovery becomes slower, therefore, under the condition of large-scale recharge,
thermal breakthrough is inevitable.

Keywords ; geothermal return water reinjection ; sandstone reservoir; geothermal field
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