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Empowering the Development of Deep Geothermal Industry in Hunan
Province with New Quality Productivity and Exploring New Paths
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With the continuous increase in global demand for renewable energy and the increasingly severe
environmental problems, geothermal energy, especially deep geothermal energy, as a clean, stable,
and efficient type of renewable energy, its development and utilization have become the focus of
global attention. As an important province in central China, Hunan Province not only consumes
a large amount of energy, but also has abundant geothermal resources, which provides unique
conditions for the development of the mid to deep geothermal industry. However, limited by traditional
development methods, the development of Hunan's geothermal industry faces a series of challenges
and difficulties. Therefore, exploring new development models and paths is particularly important. New
quality productivity, as a key driving force, injects new impetus and development possibilities into the
deep geothermal industry in Hunan. The breakthroughs in exploration technology, the application of
digital intelligent technology, and the research and development of new materials brought about by
technological innovation will improve the efficiency of geothermal energy development and utilization,
reduce costs, and promote industrial integration and development. This will help Hunan achieve energy
transformation, reduce carbon emissions, and promote sustainable economic development. Exploring
the empowering role of new quality productivity in Hunan's mid to deep geothermal industry is of great
significance for promoting industrial transformation and exploring new development paths.
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—. AEPREREI L RERTED

fE B BARSIAUT, FREMRGER] HHEN T H— S ik
o (PP ATEAERRE R ) RO T R
ML, SR T DI A e R A, iR 2
TRBE=AER, WMRA AR TR, k2184t
{EIER MARASRIZE R . JEBTRGEE, (U 39 AT vk
PG T R Y, BESAERID T M, AERE TR

FRE TGS, JT R TT AR ANFAE SRR T W F A 1
MR GRIRIT AR BT 208 =R NRE IR AMET#
ST RN SR R IT K, Hr s B T A i 32 5
fir, HHIR80% At JTAFI I @ L AR R . 7
AR PRI IREE . AR TR, BT Ve iR
JZ, A65.8%, THAL @ RS T 10%.

WA TR E AT E BT T B R B, T A AL
T, 20234 O EHAGRE A IR Y, BH

DBERER: AXRNEEEARRETHANE CHELARTRERMEREBERR) (MESS: HBS20240116 ) , ME&EMREMAME (KEREMX iR EHAS ELE 58

EFEMLIR ) (TASHS: HNGSTP202404 ) HIMEHIER R o

120 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



SO T G R IR EH RV B R, AL
WERHE AR | BUER LSRR . TP R R S — R S B SR
TAE. WHRBHRZ “BECRBUK” FEERR. P26
I HEEIE, RO O LS R,
PRIZ A e B IG5 38 746K W, H KL BETT 14 62°C, £E28m® /
h, 10° CILWT, 9RAEM A H P8R ie, Th
AJE1.BkW ., AR @os, WKL 20 B 60 K+
TasE, GBS, SRR E AL 420k W 2 450kW 2
(] Z5FIUE TR RO AT G, AR B B A
BAfe) N AR T SRR Y, BEE T RAFA T AR

T PR B R B BRI R R T, RERl SR
PSR AR T T o HERABE AT R AU B T (e dE fE s
LERIMEERL, IR RESCIN WA BB R AR G, AN, M
VBB F R B AR e A il A LR AR SR, A
AR TR AT K AL WA i E R i 2 4R
N AGEAEEESTRE O SCIBR IR EER BT U 5 2 AN I T
T R FAFRAE Y TR . IR E O E R E L
T3S R E  ml. (RRRAAREIS AR, S8IE T P R
PIRERD X BB, W 7E R S X A %
71 BORAITS SR A R R R R R TR
T BEFE DT BOREECE _Fo VBB RO AT RE IR, 4%
G I E R GRS R BRI, MBI T TSR T
JoiE TR E A TR E A R AR AL T RS, I
B R R, AR RRIRE MR B DA
ZEUF R R TR

—. REEHERERREmR L RIK

EMA IR, HeEMARREN NSz —, W
BIERHAPEE RS, BAERMIFRFIAES " R
PR ATFRARRRA R |, IR IEBURR R Th iR E
VERAIE R, SRRALESERS G, IR IREE Y. &
PRI RSN SRR, SRS 1S 3 a5, LARTH
PGV SARACTFNE G R . T AR 7 BRI
B, HESMEAERI I ], AR T RS R

WA TR E A ARSI B, EA I LA
#LOETIE BRSO BEE BORBEP AT RY R, T
WEZMHS ST, R BT, WHE BRI T —L8
PR EHEVGER HIRVEIUE , I GRSk
JREEBLLERAEIR AR PIH L. TR RHHILE T, Pk &mt
PHARII . Bt EFBCRE], DLEIER &R R TR AR
WEREE

AHIEACIH A IR, 55 TE T ROy g™ M 25 i
F, BETORFGUR, AREARRSEEE R, 22
RESERE Ty B BLEVETT LI H . sl LTt ek
J&, BRI A R T BB R 2, RO AT A
PR AN BRI 7 TR AL AT B AN S )

=, FREFHEHERRERARZ=IDNNAS
4

W PR E R R R R, TR R IR R
WM RHEAR . B CER . P e Q8T 2 AT RS Rk RS ksl L
TR AR R R L S RN S , JRBRHET R A I &
UL

(—) FheEEBIHFRIEAR

I B R . B . SR RE IR
TAEAR, SCBl 7 M HUESHUEE T TS MM & HRELS 44T
T H&GEZA T HRAZE ., HER B RS LA TR, W
H X A A3 . SRR R S ORI T T 4 1 A,
TE VR RH T TR 1R f i), 300 2] PARE RS T b 2 5 F A
il SRR, AR = A R T AL T R4
1A, ORI AR AR RE AR (T T B BRI, i
FHREE T HIRRAS

(=) #vtRlEAR

5 H A BAE S BT O M, SRR EUNT 0.21
Fo/ A« B (W/m - K), BEIRFERBEIAIFA A,
BT . BHEG & 1R S SR EE AR, RIS
T RN, B E TG TR, HAh iR
R R B AR A T g fR b

(=) #F kAR A

B R A A A SRR A, FEA R T E A it
R, AT OREFINR BOR ARSI I H YRR
T, AR A S RO T R AR AL TR SR TR AR
FEHI RS, SCSEMBIA R TR, 87T TR AT

(M) thR el

KM I B Y R . &5 AR, e, SR
o B, TS BRI 20, R BT
RGBT ZEha 2%, T H 1A 2 SR A3 T s OB M A i SR
R B E IR, SRR T MR R DR AR i, S
THAMBREE, BT AT AR R

(R) aELR

TUERHM “BUEAROK” AR, AR T
PRI, ELESR T R T ACRIE TS e, R T S A SRR
FRRHTAT RS, TEI RS 1L e SRR AR,
SFRETH T ST 1, B AR RIS R T [ it T
F IR TR, sl T G RE A A R .

(73) SEBISHR: KiIDNIAMRH T B RIS

RO VER PRaHL X A, AL AL%2611.58%K, 7L
JRIREBH]81.6°C, Tl HRME “HECREUK” FAIEF
AR, ST AR, FUERAHEIA 450KW, BRI RIFHIE
BBETr, TEEBUAEAIIR, 0 E AT T S ESE. 2T
LAZH, BUCREGET SE—THETR, R S i T iy eT
B bR SBIRL O RNS SRVIRE S ES AR, R
SRR ", AR TH AR, iR T EHARE

Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License. | 121



EARESANFEARE | ECOLOGICAL ENVIRONMENT AND SUSTAINABLE DEVELOPMENT

M T R ANEE GRS T B S H N R e

W TR R R L T A TR BEER BT AR, FEr
JTR TR ISR A P T R E A AR R K
B s AT R A RZE GV, R R
FERRL, GORRRER LRI, BONHR A 1 ge e
B S

M. XF#rhREARTIL R REIN

(—) BRI —HhRERFIEROES

WA EHARE ™ LR R W LG R AET . SRl
AL LR ESETT T o 0 T BURHSCAIRTEOR . SR 7 77Ink
MHRBERT BRI BN, HEBI BRI, B SRS
BOR, GWFMRELTH. BUCUE, KEEAMENLIHISE, LRSI Z
BARAIN. [, HfEesttemikan, Sibiieen Hitite
TR RS RS INBREVEM AR, IR AL HHLRR R
PRI, WO R ", NSRS, CREEE
AR, XL IERAT B T80 R i A B, SRS
HrPRae P L [ SN RS e R B

(Z) Rt —rhR BRI L RS (S

WA EHRRE ™ VR S R ER . TT AN A

243t

FIBEMIBT A S BE R B EREOR, A Ry B A 2R R 1L
BRI B DR %, SRR R AR AR
IR AR IARBIRIHAR KB A, U R 2 o (R A
o, TPREROCRMBEERAR, HESRERHE Sl R, e
HEARER RN TR Acas , TP IR L R, X B A
B T4zl m A AR L TN TR AN QT TT TR A

(=) RN — rhiR Bl & RV R 2

A TR RRE ML R R IR I 25 5 5 IR AT . 54T
WA E R TE, HEB =220 &, ISR E e, BRIt
WA 1R, HFORCIETERE, R BOR SE, Hak, 2
HEESATICA, SEReR, R, BT AR, HRAE
R, B AR, Ak, BUSSE
BRETE, RBUEHERARTIZS, BIHEMBHARSRT T KK,
SRR B A [ BT . L0 HE R AT B Tl i) rE R eE
FEAVIAE IR QIR BRI 7 AR

HUAR 7 7 B PR A R v AR R M A Y AR T
WP . BRI RH O TIHAR CIET, 1R A Bk
HoFARETT AR RO AR, SEBUMARRE = A L A R . R
K, I IRENIRBOR TS, S RHEANET, ST A
&, WREREGTE, FRPEER A ATRS0R RERE, A
LA R R AN AR DU it

e
A,
E.

(1 ELEBE , XU R, Xk . op AR AU S R SR (1], AR , 2015, 30(07):1210-1221.

[21 # 5%

KEAT , WA

- FRE PR E AR ERIEORBI T ()], ki H it | 2025,40(01):54-69.

|
[31 43¢, FUREZE | 32FIIE | 55 . R EARIRAESL R T AR L (0], sl L 2020, 29(S1): 22-26.
[4] F30H, BRARz , REETRL , & . R ENR BRI EHEARE R TT AR AT (0], KBS HTEEIR L 2022, 36(03):21-25.D01: 10.13622/).cnki.cn42-1800/tv.1671-3354.2022.03.005.

[5] HUABEATE :NB/T10097—2018[S]. b5t P ILHRE: |, 2018.
(6] B, 25, FEM
[7) ISR | R, SRR
18] FEHF , X, K,

S FIE PR B IURRAE . BB E ()], TR 2022, 44(10): 16231631
5 HRGHEI I A BOR S RRTT ) D] #2024, 31(1): 400411,
S . PEHEA SRR e (). #ie T4, 2020,27(1):1-9.

(91 ASEH , B4, EmTt , & iR BRI TS (1] BHESHR | 2022,40(20): 42-51.

[10]Moeck I, Bracke R, Weber J. The energy transition from fossil fuels to geothermal energy - A german case study[C/OL]. [2022 - 10 - 01].

[11]Renner J L. The Future of Geothermal Energy[R]. Idaho National Lab.(INL), Idaho Falls, ID (United States), 2006.
120 XBATL, BRPL , TRAE | &5 | P B AL ALIE SR S REREAI ARSI AT (7). BEESS 2017, 47(08):150-154.

[13] 24, 12FF

el S R EHMT SUAROR SR L TRESGNI AT (D). BE@asi , 2020,50(08): 35-39.

(4] 30, BRRZ , RErel , & . dREEREAI PSRRI R AR (). K LSRRI L 2022, 36(03): 21-25.

122 | Copyright © This Work is Licensed under A Commons Attribution-Non Commercial 4.0 International License.



