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Drilling technology for recharge wells in shallow geothermal
energy development—A case study of the new districts

in the east and west of Zhengzhou
WANG Gang, SONG Jia, WANG Panpan, QIN Guogiang
(No.2 Institute of Geo-Environment Survey of Henan, Zhengzhou Henan 450053, China)

Abstract: Groundwater recharge is an unavoidable step in shallow geothermal development and utilization. The
reinjection well is the key facility to carry out reinjection, and its drilling technology is an important factor affecting the
effect of reinjection. Taking the recharge wells for shallow geothermal development in the new districts of eastern and
western Zhengzhou as the research objects, the differences in geological conditions in different regions are analyzed.
The mechanism of groundwater recharge 1s analyzed in the perspective of the recharge well structure. The factors
affecting the effect of reinjection are discussed. With regard to test well construction, this paper discusses the applicable
conditions and problems of different drilling techniques, such as mud positive circulation drilling, pump suction reverse
circulation drilling and percussive drilling, as well as the impact of the reinforced concrete pipe, steel pipe and U-PVC
pipe and other different well pipes on the reinjection effect. To explore the targeted measures to increase the rate of unit
recharge. It provides a reference for the construction of shallow geothermal development recharge wells in Zhengzhou
and its surrounding areas.
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Fig.2 Groundwater recharge mechanism

FORIZEHRBE, Wz g AR K AR Y
JEIIE RSB A A8 1) R A 8 ) 3 8 = KA, i —
E K Y U 2 A A D AR 1 O T R 4K
s H R K Wl R e, KO R K O
BHZ UERES M JZ H fih Th] 2 221> 3 K T A RE ) DY ]
WIEHBE PR L, B a9 o 552 1019 1 )
K 6 5t 7K TG 325 ZKCHR B0 B R e o A S 88 i K T
DB K AEAE B3 K W T B /0N (H AL B RE fie R, 3 K AR
B o UERHZE M 2 ik T A4 AR A O, ELIEE UK TR
22, AR AR RS B 0] 9 o S R R R
TN TR 1 20 i R IR I AL BEAR 2SR — 4,
SR DB RHZ 5 JZ A i T B3 AR A — B AT
TEUIERCR A — S, R MF N K K
Wi AR (P A AL 29 RN o TRk
11 2o A T K B AR O AR AU AN T 38 i A
Hh 2% ol BEL I TR 2R e B B AR A — B DUESCRL I Y ok
A AT R AT REAN ), B 2R AR

3 EEHEITZ
31 BT Z

FRAN T 200 m T4 B2 3 FEl A 3 J= S 585 DU 2 R i
AWE A TEAAE R L OB UM b b D 48 P Rb
SRR AR R AR B IRA R . AT, [0
I BAL R B B 2 T2 - RSP BE IE R B R
B ook Al 1k 25 3 75 3, i BRI S 4 4 2R
PF 09 B0 TR e 5 DR R E B A B
B PE T2

341 YR EE IEAE I

Ve S 4 BE LE AT P I e R R FH B Bl aE T2 R b
J2 B 3E BV HCARSR o AT X 200 m VR AR AL, — it
K SPI-300 A& AL 45 BW-280/30 74 I8 3¢ ¢ , 4
HAAERH 0311 mm = F 445k + 0114 mm Hi#E +
089 mm & FF . BLFL B AR 311 mm, &l i i 5 2K
P LA Sk FL 2 & 342 800 mm ., X Fh 4 F T
R a5 R LA L G, X M R 5 N A R AT AT
DX 35 40 7T LA A it T2 200 m PR . Bk A HE AL
RBAE, —IEMW T 8 0.5~1 m/h; ye I [a] &, i
IERUIEINNE & 4 = MWL 0N SOl E € 3-2
M K o
3.1.2  EWAEI

T A BR R A HOZ i Tk R R A B T
20, AR B B R D A 98 (B0 28 ) 7E 4 FF 9 IR 3
BB 7 AR AR 8 AT P AR 8 AT A B
B R HE T2 0 W& EL GF-200 AU &) #L ok 2J-80 #l
ML, S B G R W )5Sk + 0168 mm B, — 12
BCAL o TR R AR T2 R A 0 2 AR R
FRAR A B R 5 It HE 725 PRI, i L B AR Bl 0 T
JE AR 27 B — B EE 0 2 o X R RS UE T 0
B T KL BE BT SRR B U AT 3A F) 10 m/
ho BRI RSk B A AR [T M 2 — 2 i 3, B
T AR PRI BR A BT Al AL Ah BRIt O BE L i
AU R AE T VeI SR R A2 IR i ER
18 7E R A b 2 i T
3.1.3 st

45 5 45 4% B 4R 1 b 22 B0 A ) T R b i
Bt 720 B 4 B R Bl R B i . it M
GZ-2000 A ph by BE AL AL S B i 4 . X ARG T8
it R T AR AN 359 50 b 23 1 Bl O ) B, 3 R N P
BT I XA S 4 A B M )2 R T L TR 4
FT 2000 8 B HERCR A i, — 1 B0 T B
2 0.5~0.8 m/he Ky B 1k ¢ BE TS | Bl F o B oh TR
TERVE A BE | AL S I BEAT BRI 8 B A7 AE X [
NS AL N,
32 WIHTLEHEM

MIVEIE B T2 R AL Z G 2 T2,
AHEEHEAL G L IFREVR K ) L vh AL (ol I N e b
JE ) e (FE I N TSR B ) T A LR L1k oK Uk
T o Bk /K Ab 3 88 T X [ ¥ I 1 [ 54
SR8 25 3 WA TR) R B2 0 5% ), AN TR) B L Al 2 T2k



5549 555 6 1)

FoONIRE 2 HAAETT K IRHE I G T HOR AT 5

VLA M T 2R 18 78 DXy 4] 157

JA SO T2 ZOR AT 2250 o A8 B4 mT 2R 4
BB IR BE Y REE LAY U-PVC 8K
A JLA, U K B LR A B BB T B2 A B A e
FE BRI, B8 KA B JFFLAR S SR IR 3R 1

R1 BEXAFRKEHFAR
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Table 2 Test results of drilling test wells
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Fig.3 Comparision of yield and recharge between

various drilling processes
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Table 3 Test results of pipe test wells
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Table 4 Construction time of test wells with different completion technology
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