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Placement of shallow geothermal heat pipes in the dewatered karst area
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Abstract: Guizhou province is rich in shallow geothermal resource with huge exploitation potential. However,
widespread carbonate strata and well-developed karst fractures in shallow formation cause great difficulties in placement
of shallow underground heat pipes. In the case of placement of the underground heat pipes for the shallow low ground
temperature central air conditioner of Maternity and Childcare Hospital of Huairen, Guizhou, various technical
measures, including eccentric DTH (down-the-hole) hammer drilling with simultaneous casing, DTH hammer
drilling, dust removal by the simple dust remover, sealing off karst caves with cement and logs, RIH of pipes with the
auxiliary winch, have been adopted to solve the technical problems such as difficulty in borehole completion,
environmental pollution by dust from DTH hammer drilling without underground water over full holes, laying the heat
pipes (PE pipe) through karst caves due to presence of loose shallow backfilling and karst weak formation encountered
in placement of underground heat pipes in the dewatered karst area characterized by local karst development and water
shortage (produced by dissolution, rupture structure, and deep cutting by the river) over the length of the underground

heat pipes. This not only guarantees project quality and safety, but also improves construction efficiency, providing
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construction experience for similar projects.

Key words: karst dewatered area; placement of underground heat pipes; eccentric DTH hammer drilling with

simultaneous casing; DTH hammer drilling; RIH of the pipe with the auxiliary winch; shallow geothermal resource
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Fig.3 Running tube in the cave
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Fig.4 Placement of the pipe by lifting

5 MEE#HAR

b 34 1A] IO TR S 43 5 09 bR T b 3 A
e IAES CACUPE &) 55 5 FLBE FRAR 25 (0], 1 588 4 2R
i 5 T2 f BN 8 B R AL, T R PR R b 2 A
BCH A SRR PR YT, N7 AR U 2 R e RS R Il
SEURE AL A0 ] 35 T 2 R i
51 [H]4 A4 K}

b 3545 [ A 2o fi P B LR JE BN S R 3R LI
T ] ORE WK B BE  al K TR T AR IR A
P 45 B ), AP i - 5 [l SEURE 4l K U % S ] 3
B F IR BT AR RS PR AR . T 8 R A T
BlAL B FL R E B B e K e 1 5L MR X PE
BRI 22, aliK U e B IR G K UBLAR = .
AR TR [ IECR R R FH K PR A0 % 4+ R R B AL
B [ 3EL K U8 0 3 A U /0 3 2K T 4 e 3 4 B ()
FFa [ PE 4, L &AL B MUE AL B Ik . N %
T LR FH Al T TR, B RS J2 B R 59 I i
T ARG IR
5.2 [T

by Y AE [T B0 R FH A A LA T (R TE A
2B Ry FR ) & & BB T b 2 48 45 DLW U T
SRR K U T R AL BN W
VLR B 52 22 W Il B 70 5 A ) . AR I H A B TR
Fele s FoN R RS DT + AN T, RE 2R
DRI
5.3 [Hl42jitE T

TR IR A IS LR T 2 R AR
FL A i M B BA S, OF R FHRR 268 40 B PE 45 [ % |
1o F1 3 28 40 B A5 JIC RS HSF LA [ 4 208 1 JRR 4
5.3.1  JC¥s I B FL Al

Bl 32 e T JC VT A AL L SR AN B TR R B 2K
] S < 0 Al i IR A 0 OB AL 1D R 18
A B 4~6 A0 0] B A E) 5~6 h 2= AL 13K IS A
2~3 KK A — WK, IR UVE % 95 3 B vh S i b4 2
(& 5a) .
5.3.2 BV AL AL Il 45

Gl B it T S A T R AR FL e A L, A B
S AL T 3K PE 8 R 3 £ B K $i 38 5 PE & R
BA RS AT 30 m AL B R K Je b 2K Il 35, oK e b
WL MPE R, 32.5 9, 00 R FLAER B R 45 ) |
Be A b2 2% M20 K R ib 3 Ry oK - K U (32.5 9% ) « b
=0.9:1:3, AFL I #E A 0.55 m* K P8 b 3¢ (0140 mm



176 B R T 7%

202143 H

LR3I mILBEAEREI120%) . FRKTRP I HEE 1
K5 P R 0] B 7 gk ml 3 S FL B (&1 5b) .

4
e o WA

Il “3U”
bt PEE

“ XXU ”» jﬁ
PE# K
e
0
g
.......... K3 v
5 | SCEEEAR
(a) JRH|n] 3K (b) JR H+7K Ve b e [l 45
5 [EEETL
Fig.5 Backfilling
6 MIMRE

(1) H wF 2.5 4 A 58 B 653 A & L, & %E oK
81182 m, [ it T4 5] Pl AN s & i 1 b )2 S T A Ry
TRV TR T R Y R 2 A OO R R
A B A

(2) FA g 57 0 12X B 8 - 2 R BGA 2.99~3.0 W/
(mC) , HE R HZ (2.15~2.91) X10° J/(m*C),
K 25 (28 °C) 4 K e #4 i 49.71~51.68 W/m, & 2
(6 °C) fE K e 4 B 52.64~54.7 W/m, ik 2 % 11 H
) 4 AT BERIUR R4

(3) JEE 32 5 K R s SO BE T 9% 2 2 R L A 0 VS L
e LA B S IR 5 A BE R A [ D B Ak AL RE Y
B B RO

(4) R 8 k7 L J2 R 28 008 AL B Al 0 250 %
L JC T T M 2 A 25~32 m/h 38 VA TR T XU
23~25 m/ho 3Bk H L T2 VAR bk A A 4
T 2 T8 AN GEHE T 00 JHL0 JRURS: o o 24 foff P A 15 i B
2R RN 2 R R AP A AL it
TR, BRAROR I BT R R L T 2.5
F Te 28 15 G BEF LR 5T 5 i =

(5) 7T ¥ 8 Y2 i) ok >R BB [7] 45 3 15 R [38) K 52 %
Sf B A e, R BT S A RO 2D [l B ORIE T
TR JBT 2t 2 8 it T AA

7 #iE

(1) SN R JZ R RE TSI+ 6, T RIF R W)
BREBRIRER A A T B A R N R T
Jay S DX S A P ol T T R 3 e T TR DD SRR AR
K MR KA RO . A M AR i T A AR
Bl J2 A SR IR BRORNAT 22 A AR BOR e LA 4R
T il T A% RS A O AR

(2) %5 ¥ 2B G AR ) & 77 Ml 2= Ml 38 A8 T, )
INEC PRI S5 Bl o o U 2R B I O, e R
0 1 SR il 108 0 ) A7 R OR JEE O I R BB i Ak L

(3) 52 B A5 R 8 A HIC A P 5 32 )2 v o ¥ FL e R
Bl PR B RE AR B R0, T A O O fLBE 5 5
TR B s R A

(4) 7 8 AR E 6 50 3 J2= R DA BKOE 4%
F14 75 A% AL Bl LB R L AT TR TR DA B 1 I T R
TK YRR I [ 45 2 34, A7 8AL R LA 18 3 R R T Ak
I A+ [ R BB LD/ (8] SRR P R A AR (] J

it .

5 % 3Lk (References) :

(1] T, T T . 5t )2 s PR R KAl 2 [N o [l [ 4 ¢
4R, 2016-12-12.
YU Defu, DING Ding. Shallow geothermal energy exploration
and production in Guizhou is promising[ N]. China Land and Re-
sources Daily, 2016-12-12.

[2] R/NPC .S 32 220 i v 2 b B RE R TR D PR A D). b
#,2018,37(1):9-16.
SONG Xiaoqing. Evaluation on utilization potential of shallow
geothermal energy in main cities of Guizhou [J]. Carsologica Si-
nica, 2018,37(1):9-16.

[3] BURM i )L R/NIR, 46 . 5 BH T 2% i RE T 22 ) B
Fo S FE R TS (1], 4R /K, 2013,35(1) : 44, 58.
DUAN Qibin, MENG Fantao, SONG Xiaoqing, et al. Devel-
opment and utilization of shallow geothermal energy in Guiyang
[J]. Underground Water, 2013,35(1):44,58.

[4] Ak, ok U2 s AR AR BT R A R OT R A BE R [T] 0k 4
5k 4}, 2018,38(5) :1-2.
RAN Yujin, ZHANG Hao. Shallow geothermal energy resourc-
es investigation and utilization research [J]. Metallurgy and Ma-
terials, 2018,38(5) :1-2.

[5] 258k . ot JN I 39r 4 b A5 23 A (7). kT Hb e, 2016, 11(3) -
49-53.
L1 Zongfa. Distribution of karst in Guizhou[J]. Urban Geology,
2016,11(3) :49-53.

[6] AR ZER BRGSO R R Bh A )2 M R T s R AL
Rl S R N RIS 7). R R O Bl 48 R ), 2017, 44



48 #5531 %3

T 5 BEMA R T DX )2 M B BE M A il T AR

177

[10]

[11]

[12]

(2):37-42.
ZHAO Huaxuan, LI Qiang, CHEN Tao, et al. Research and
application of air DTH hammer drilling technology for deep geo-
thermal well in Guizhou carbonate formation[J]. Exploration En-
gineering (Rock &. Soil Drilling and Tunneling) , 2017,44(2) :
37-42.
Vi FAE L B/INBR YRR A R BT 2 s A AR T 0
(I, PE 0 T A2, 2020,32(7) : 153-156,
TANG Zihua, TIAN Xiaolin, YIN Chen, et al. Control action
of Paotongping Fault on groundwater[J]. West-China Explora-
tion Engineering, 2020,32(7):153-156.
Wik BAR R g g E i 2 st B A DR T ARG T
HORLT] PG THE,2019,31(4) :65-68.,
CHEN Tao, ZHAO Huaxuan, CHEN Hao.DR1 well drilling
technology for geothermal exploration in Dongdi, Nayong county
[J]. West-China Exploration Engineering, 2019,31(4):65-68.
PP, B BREEAF A O LR L RO 2 b it Al 3G
W [T] e TR Cer A 8 TR, 2014,41(7) :9-11,27.
LU Yubei, WANG Jianhua, CHEN Ying, et al. Drilling tests in
loose formation with air DTH hammer [J]. Exploration Engi-
neering (Rock &. Soil Drilling and Tunneling) , 2014,41(7) : 9~
11,27.
J R R L R B 0 R TR N A B e i LT ] R
TAECE LR TR, 2013,40(7) :84-87.
Y AN Junfeng. Application of DTH drilling with casing technol-
ogy in emergency rescuel J]. Exploration Engineering (Rock &-
Soil Drilling and Tunneling), 2013,40(7) :84-87.
TREPE AT T & AR Sl W LR BRAE B R EORTE S b TR I K
TRYRLHICT ] R TR O Bl TR, 2015,42(1) 1 17-21.
DING Xiaoqing, HE Longfei. Application of pneumatic DTH
hammer drilling with casing in the geotechnical engineering in-
vestigation[J]. Exploration Engineering (Rock &. Soil Drilling
and Tunneling), 2015,42(1):17-21.
VL8, A2 FE AT, 55 v LR B A B R B R TR 5 b X
R A LR R TR A RT3 M B, 2014, 9(4) £ 93-96.
JIANG Jian, MENG Shan, DONG Dianwei, et al. Applica-
tion of pneumatic DTH hammer drilling with casing technology

in underground pipe drilling engineering in bedrock area[ J]. Ur-

[13]

[14]

[15]

[16]

[17]

[18]

ban Geology, 2014,9(4):93-96.

uf S ) WAL, 2% 55 W, 55l 2 e Y AR BRAE DN
Mo X LT [T ] 380 T O L4l TF ), 2014,41(8)
62-65.

HE Wenjun, XIANG Xianli, LI Yonggang, et al. Application
research on buried ground-source heat pump technology in karst
area of Guizhou [J]. Exploration Engineering (Rock & Soil
Drilling and Tunneling), 2014,41(8) :62-65.

LS, A EE RAR A AU R LT ] v R
P, 2011(3) 1 142.

TAN Chenyi, LI Yingying. Talking about the construction
technology of air drilling[J]. China New Technologies and N
Products, 2011(3):142.

T it b YR PR b B A R R SR TR ERFE[T ] Crectte
Living,2018(12) :145-147.

YANG lJiangiang. Study on construction technology of ground
heat exchanger system of ground source heat pump [J]. Resi-
dence, 2018(12) :145-147.

XUSCIE, A BRIy, 45 IR AR it T H R [T ] Uit
1.,2012,34(1) : 70-74.

LIU Wenzheng, WANG Wei, GENG Jinggong, et al. Con-
struction technology of GSHP pipe -laying [J]. Building Con-
struction, 2012,341():70-74.

T R B JE U, A e B DR RS A A B 2 [
M T T E AR BORIT] BRI %, 2016,43(4) :25-27.
YANG Lingyan, XU Wei, ZHOU Tao, et al. Grouting re-
quirements of vertical tube of soil source heat pump[J]. Build-
ing Technique Development, 2016,43(4) :25-27.

B K SO . R A P AR R T b g T I R R
[J].B23# 75 ik, 2013,43(1) :66-69,65.

HUANG Wei, ZHANG Wenliu. Problems in construction of
vertical pipe ground-source heat pumps[J]. Heating Ventilat-

ing & Air Conditioning, 2013,43(1):66-69,65.

(%% RBaof)



