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Corporate Profile of Ever Source Science & Technology Development Group Co., Ltd. (HYY)

For decades, Ever Source Science & Technology Development Group Co., Ltd. (HYY) has been dedicated to industrial innovation in
integrated heating and cooling systems. Through continuous advances in energy substitution and product innovation, HY'Y has developed a Geo-
energy Ecological Heating system that combines heating, cooling, and domestic hot water supply within a single energy solution.

In northern China’s heating regions, HY'Y’s integrated system utilizes shallow geo-energy resources to provide reliable heating in winter
and effective cooling in summer. This innovation has elevated traditional heating services beyond their conventional role of simply keeping
residents warm during the winter season, creating a modern energy solution that delivers warmth in winter, cooling in summer, and a continuous
supply of domestic hot water throughout the year.

While improving living standards, HY'Y’s technology also drives industry-wide innovation. Operating under residential electricity pricing,
with operating costs comparable to conventional coal-fired heating, the system can reduce energy consumption by approximately 50% compared
with traditional heating methods while maintaining the same heating capacity. The entire heating area operates without fuel combustion and
produces zero direct emissions, contributing to the achievement of China’s national carbon-neutrality goals.

Shallow geo-energy refers primarily to low-temperature geothermal energy stored within and around the underground constant-temperature
zone, typically located at depths of 15 to 150 meters below the surface. Through electrically driven heat pumps, this renewable thermal energy is
efficiently transferred and utilized to maintain comfortable indoor temperatures ranging from 18° C to 26° C. This approach eliminates the need
to generate moderate-temperature heating through high-temperature combustion processes, thereby avoiding associated energy security risks and
environmental impacts.

HYY’s Geo-energy Ecological Heating system is designed according to local geological conditions and efficiently harnesses low-
temperature geothermal energy. Unlike conventional heating sources, the underground thermal environment remains highly stable and is largely
unaffected by day-night temperature fluctuations or seasonal climate changes. By optimizing energy collection based on geological permeability
and hydrogeological conditions while preserving groundwater quality, HY'Y provides a reliable and sustainable low-temperature heat source for
heat-pump operation.

Compared with traditional combustion-based heating systems, HYY’s Geo-energy Ecological Heating technology achieves three
fundamental transformations:

1. Energy Substitution: Utilizing geothermal energy, namely low-temperature thermal energy below 25° C collected from underground
constant-temperature layers, to replace traditional fossil fuels.

2. Product Substitution: Replacing traditional boilers with safe, highly efficient, and long-service-life heat pumps.

3. Substitution of Heat Acquisition Method: Using electricity to drive heat pumps to “transfer” geothermal energy, replacing the
acquisition of heat through the high-temperature combustion of fossil fuels in boilers. This represents the scientific and ethical
utilization of ecological energy for heating, achieving properly matched heating temperatures while ensuring combustion-free and
zero-emission heating throughout the heating area.

HYY’s Geo-energy Ecological Heating technology is applicable to both centralized district heating systems and individual household
heating solutions, providing a practical pathway toward renewable, low-carbon, and sustainable heating development.

Guided by technology leadership and quality excellence, HY'Y remains committed to advancing Geo-energy Ecological Heating solutions
that guarantee reliable heating while also providing cooling capability. Through the development of specialized manufacturing bases for district-
heating heat pumps, residential heat pumps, and geo-energy collection systems, HY'Y actively seeks partnerships with responsible organizations
to jointly promote the adoption of innovative clean-heating technologies.

Together with its partners, HYY is building a professional big-data-based operation and maintenance platform to ensure efficient system
management, superior customer service, and continuous improvements in quality of life for communities served by Geo-energy Ecological
Heating.

Three Codes of HY'Y Staff Conduct:

Safety first, standards prevail.

Build a solid foundation and ensure thorough implementation.

Be responsible in every task, and work happily every day.
Our Pursuit:

Harmonious coexistence between humanity and nature.



000 «X3H KO F0aHb TexHonopkus finsenonmeHT pyn Jita»

000 «X3H O HaHb TexHonomkm3 [usenonmeHT pyn /ITa» (COKpaLEHHO «XaH HO H)aHb TexHONomKn3») Ha MPOTSHIKEHWUU AECATUNETUN
cneuvannsnpyeTcs Ha MHHOBALMOHHOM Pa3BUTMU MHTErpaumMm AByX OTpaciei — OTOMAEHUs U oxnaxaeHus, hopMupys eanHy TepMmo-
XOMOAUIBHYIO CUCTEMY. ITO SIBASIETCS Pe3yNbTAaTOM SHEPreTUYECKOM 3aMeHbl M HeMpPepbIBHbIX MHHOBALMI MPOZYKLMM Ha OCHOBE COBMELLEHHOM
CUCTEMbI TEPMO-XONOAMIBHON UHTErPALMN.

B ceBepHbIx pervioHax Kutas, rae TpebyeTcs OTOMeHWe, 3Ta efuHas cucteMa obecrneynBaeT 3KONOrMYHOE reoTepMasnbHOe OTOMeHNe C
rapaHTUPOBaHHbIM TEMOM M AOCTATOYHbIM XOOA0M, Peanusyst MPUHLMN «TEMIo 3UMOK, NPoX/Iafa eToM». HoBble NPOV3BOAUTESNbHbIE CUTbI YXKE
npeBpaTUIN TPAGULMOHHOE OTOMEHNE U3 COLMabHOV 61aroTBOPUTENBHON MUCCUN — «HapUTb TEMO, YTOBbI NKOAN MOTN COrPETHCS 3UMOM» —
B HOBYIO KOHLIEMLMIO 3KOMOTMYHOTO re0TepPMasbHOrO OTOM/IEHNS HOBOTO BPEMEHMU: «3VMOM TEMJI0, IETOM NPOX/1aja, a B NOBCEAHEBHOM XMU3HU —
ropsiyas Boga.

[ToBbIWAsA YPOBEHb XU3HW HaceNeHus, KOMMNaHWa OJHOBPEMEHHO OCYLeCTBASET MPOMbIWIeHHbIe MHHOBaUuW. OTonuTenbHas oTpacib
noy4aeT BO3MOXHOCTb paboTaTb MO SIbrOTHOMY Tapudy Ha 3NEKTPO3IHEePruo Ans HaceneHus (4TO COMoCTaBMMO MO CTOMMOCTU C OTOM/IEHUEM
Ha yrne), cokpallasl Mpu 3TOM TPagULMOHHOE SHepronoTpebieHne Ha OToMIeHne NPUMEpPHO Ha 50%, COXpaHsisi MOHOLEHHOE TennocHabxeHne
CYLLECTBYIOWMX MIOWALeN. 30HbI UCMONb30BaHUS CUCTEMbl XapaKTEPU3YHTCS OTCYTCTBMEM FOPEHUs W HyNeBbiIM YPOBHEM BbiGPOCOB, 4YTO
CrMOCOBCTBYET YCKOPEHHOMY OCTIKEHNIO HALMOHANBbHON Lienn Mo COKPALLEHKIo BbIGPOCOB yriepoaa K 2060 rogy.

Hernybokasi reoTepmanbHasi 3Heprusi B OCHOBHOM OTHOCUTCSI K HM3KOTEMMepaTypHOMY reoTepMmanbHOMY Temnsy, W3BNEKAeMOMY U3
CNOsi MOCTOSIHHOWM TemnepaTypbl 1 MpUAeraowmx 30H Ha rybuHe oT 15 go 150 MEeTPOB. DNEKTPUYECKMA TENI0BOW HAcoC C LMPKYNSLMOHHbBIM
NMPUBOAOM MepeKaynBaeT U UCMOMb3yeT reoTepMasnbHyl 3HEPrut, cobpaHHylo B COOTBETCTBUMM C MECTHbIMU YCNOBUSIMU, obecneynBas
BO3MOXHOCTb PEryfiMpoBaHus TemnepaTypbl B MOMELLeHU B AuanasoHe oT 18 [0 26 rpafycoB. ITO yCTpaHseT HeobXoAMMOCTb MosaraTbCst Ha
BbICOKOTEMMEPATYPHOE OKMraHue TOMAMBA /1S peLleHwst MPobaeMbl TeMNOCHAMKEHNs B JaHHOM TeMMepaTypHOM AMana3oHe, a Takke No3BosiseT
n36exaThb CKPbITbIX OMACHOCTEN SHEPreTuieckor 6e30MacHOCTU 1 PUCKOB 3arPsi3HEHNSI OKPYXKatOLLEN cpefibl, CBA3aHHbIX C BICOKOTEMMNEPaTypHbIM
OKUraHWEM.

JKoNMoOrnMyHoe reotepmanbHoe oTonneHne komnaHun OO0 «XaH O HaHb TexHonomku3 [usenonMeHT pyn /ITg» obecrneynsaeT
LieneHanpaBneHHbld Cbop HM3KOTEMMNEPATYPHON reoTepMasibHOM 3HEPrnM B 3aBUCUMMOCTM OT MECTHbIX YCNOBUIA. VICTOYHMK Tenna oTaudvaercs
BbICOKOW CTabWNBbHOCTbIO, €ro TemMrnepaTypa He 3aBUCUT OT CyTOUHBIX 1 CE30HHbIX KoebaHwii TemnepaTypbl Bo3gyxa. KomnaHus 000 «XaH O H0aHb
TexHonomxun3 [insenonmeHT Ipyn JITA», y4nTbIBas Takue napameTpbl, Kak BOAONPOHMLAEMOCTb FPYHTA, OCYLLECTBASET 3KONOrMYECKM YUCTOe U
3(peKTVBHOE V3BMIEYEHE re0TePMasIbHON SHEPTMI C COXPaHEHVEM KayecTBa Bofbl, 0becrneynBas TeM cambiM Hag@KHbIM HU3KOTEMMNepaTypHbIi
WCTOYHVMK Tenna Ans paboTbl TEMMOBbIX HACOCOB.

Mo CpaBHEHUIO C TPaaUUMOHHbLIM OTOMMIEHNEM Ha OCHOBE OKUraHWs TOMJMBA, 3KONOrMYHaA reotepMasibHaa TEXHOMNOMMA OTOMNeHns
obecneyvBaeT «TPW 3aMeHbI»:

1. 3aMeHa UCTOYHMKa SHEPrun: WNpPoKo[OoCTyNHast N NoBCeMeCTHas reotepmasnbHas 3Heprusa 3aMeHsdeT TpaguuMoHHOE MCKonaemoe
TOMAUBO.

2. 3ameHa npopyKTa: 6e30MacHbIi, BbICOKOI(PAEKTUBHbIN 1 [ONTOBEYHbIN TEMIOBOW HACOC 3aMEHSIET TPAAULMOHHbIN KOTEN.

&, 3ameHa cnocoba nosny4yeHua tenna ana oTonjeHus: 3I'IEKTpl/l‘-IECKI/I!7I TEMNoBON Hacoc «nepeKavymBaeT» HU3KOTEMNEPATYPHYIO
reotepmajsbHytO 3HEPrnt, 3aMeHAasd Tenno, noay4yaemoe npu BbICOKOTEMNEPATYPHOM COKUTaHUN. 3To no3BonseTr Hay4YHO
K}'IaCCVId)VILI,VIpOBaTb SHepruo and otornneHusa no eé KavecTsy. Mcnonb3oBaHne 3KONOrMYHOro reoTepmMasibHOro OTonJIeHUA ABNAEeTCA
3TUYHbIM NCNOIb30BaHNEM 3HEPT U, NMPU KOTOPOM NCTOYHUK IHEPTNN COOTBETCTBYET Tpe6yeM017| TemnepaTtype oTonneHus.

SKONOrM4Has reotepmasbHas TexHonorus otonneHns komnaHunm OO0 «XsH KO HaHb TexHonomxuns [usenonmeHT Fpyn JITA» NOAHOCTbIO
OXBaTblBaeT KaK LLeHTpa/nM30BaHHOE OTOM/EHUe B ropofax W MOCENKax, Tak U WUHAMBUAYaNbHOE OTOMEHUE B OTAE/bHbIX AoMax. 3TO
nocTynaTeNbHOe Pa3BuUTME YUCTOrO, BO30OHOBSEMOTrO U 6€3yrnepofHOro OToNAeHus.

KomnaHus 000 «XaH O HaHb TexHonomxus [ueenonmeHT Fpyn /ITa» obecneyvBaeT MHHOBALMM MPOAYKLMM HAa OCHOBE TEXHOOTMIA
M KayecTBa, CTaBs CBOEW MUCCUEN MPOMbILIEHHblE MHHOBALMU B 06/1aCTW 3KONOTMYHOIO reoTepMasnbHOrO OTOM/EHUSs, OPUEHTUPOBAHHOMO
Ha «rapaHTUPOBaHHOE TEMIO C LOMOAHUTENbHBIM OXIKAEHUEM». B pamKkax creuyannu3npoBaHHOrO pa3BEPTbiBaHMS MPOU3BOACTBEHHbIX 6a3
MO BbIMYCKY TEM/IOBbIX HACOCOB [N LEHTPanN30BaHHOMO OTOM/IEHMS, TEMNOBbIX HACOCOB Al UHAMBUAYANbHOMO OTOM/EHWSI U KOMIEKTOPOB
reoTepMasnbHON SHEepPrn KOMMaHWs BblpaXaeT rOTOBHOCTb K COTPYAHWMYECTBY C OTBETCTBEHHbIMW MAPTHEPAMU [/1 COBMECTHOrO Pa3BUTUS,
obecrneyeHnst U PerMoHanbHOro NMPOLABIKEHNS Pe3y/ibTaTOB MPOMbILLIEHHbIX MHHOBALMI B 06/1aCTV 3KONOMMYHOTO reoTepMasibHOro OTOMeH!s,
co3paaHus npodeccroHanbHow NaTdopMbl IKCMTyaTaLMmM U 06CIYKMBAHMSI Ha OCHOBE BOMbLIMX AaHHbIX, @ Takke IPPEKTUBHOrO 06CNYKMBAHUS
K/IMEHTOB U1 MOBbILLEHMS KaYeCTBa XU3HW HaceneHus.

Hawum npuHUMNbI NOBeAeHUs J1s COTPYAHUKOB:
Be3omnacHOCTb NpeBbilue BCEro, CTaH4apTbl — Hall MPUOPUTET;
[lobpocoBecTHO 3aKnagpiBaThb hyHAAMEHT, HACTONYMBO A06VBATHLCS BbINOAHEHUS 3a4aY;
OTBETCTBEHHO MOAXOANTb K KXAOMY Ay, C PAAOCTbo paboTaTh KAl AeHb.

Hawe cTpemneHue:

rapMOHMYHOE COCYyLLEeCTBOBaHME Ye/I0BEKA U NMPpUpobl.
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RemE 25.3 30 324 28.5 27.4 29.5 28.9
=RRE 16 11.7 17 19.32 16.6 13.4 16.3
TERE 19.4 20 21.9 23.4 21.2 20.9 20.8
4.2 2853t

(1) BEEiTIRAH
MR B, Rt RE R R K IR E -6.5°C, WEBIREM -5°C £3°CTR% M. HAlEl, =
SNEEPRE 1.5°C, RRSDMERE -13.4°C, RMMEERETE 2026 F 1820 HRRT7 R B 2025 FE
2026 FBEXERFEHEIRHE, RIEEEN-13°C (2026 £F1 B 20H) . REANIKXEABESETPIE

i HE R R,
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(2) MABITERD

HAHIETT TR RE AP ER SR M. EACRERTOMN, BEMMNREKEERTRE LA, F1
MHIE 2026 2 B4 B, TBREANEINEE LARE, WHERMH. BKERE, TAEHENLURIRER
1T, B2 HMEIA IR, TBREANFINEELFA, ENEEHL EHRBE, # BKEXLEE,
NABZIREN. RHIEEZNHEARAN, NAHBTER, REREEEHIIEL

(3) EEAKEERAIDHT

EEAKBROULAEEN, RBRFBIFRE (KSZTEBREAR) TER, HHBAEERESRM
HIERSBEBERAEL SR DR TEEH 5.

(4) EINMEREXHFIRPUREREFREFIMO T

B EINMTEE S H AP ERERHICEELIE 11 FiR. HREEMANEINFMREE,
BEHANHARPUEERESMKEE; REEADINEINMGTERE 1.5°CREEZ. HiFkAtEE
RESFMHKFITRE -6.5°CREL. Al B. C =423 NMIKE B ZEINAREE B = MRS IER.
MEREAER] BT REHHRAEERESRIICREREINFMTREERRE TE, BEEFZHERE
R EINFMRRERTRKED, WHARAMEER S MR ERIRRIR IR BT,

E 11
(5) ¥EBENH., 93 RALKEFEHE 14955kWh, BAIEFIFEEE S 33.5kWh/ni.
(6) MRESE MIXMRESEILE 5,
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&= 5. M tEae SN

Fs | 8% Bl WitE | &F

1 HURMF IR A E kw 10 IEKIEE S 212.8W/m

2 AR THEIRE kW 15.3

3 MHFg COP kW/kW | 2.6

4 £4: COP kW/kW | 2.3

5 M4H 9 Ih =R kWh 5.9 I + SMTHEE

6 AR TIYTHE kWh 6.7 L + ML + K SRTHEE

ZEamipAERRE, TEXNEELETR (2) THEEME: Ris TR FHLLASEN COP X

TSRARZ X IR COP 9 2.4~ 2.5; HIEEAE 26, MFRETVRARBXIRENR, &6
TSR B ERIRE R TR T COP 73X 2.6, ERESNE, BEEENTBEENES.
BERUK R FRRSRARE N TRERE, Hhae () HEMR: NABHEEAFYEE
RAETINZEEN R X TR COP A 3.85, TEEME 21.1°C, HREREMNEE 20°Ci&itBit, R4 AHE

(7) ERHEBEEE RS

MiXERE, ERTDAMWEBEHRRFYERER
21.1°C, HRIGIHEREARREREER, HA
HEREREERRE, FEZAMAKVAEFE.
MG EHREBRERENEREZTM, =FEENE
REERRE, RRSMABEEEFEEANFHXE
= RHAVIRE,

2025 — 2026 FHEFI A H IR T
Ik +ERERIFERIRS. LRI 10 F1%
IR -19.6°C (HWIMF 2021 F 18 7H) ;
2025 — 2026 HEFILRRESIEN -12.6°C, H
ME2026F 1 A21 8B (BEFRE: LEHER
&) o FEit, A= RHE T REEE
RESMPEES[R TR THRAIEITKF,

5 5ie5RE

5.1458
(1) BITREM: RATE 93 Rkim IR
PEETHERFEN. TRIPEIF. EEMKERIL
TEW, WIETHERZHES ZEIMURKEIYT
MIREMCEER AR, PRIREIEMN SR

ik TR FRIFERE SR,

5.2 RE

BASEEARNARTIENGS, BYHHR
RIEBAMBTHSERTE 5% @, K ()
EARREEEAIAI TR, BEEEN
ZFRENT RS, NEBNRA. HiFRi
BERERTZMBRRMEIRE, BAERRREM
FEgr U BIHIRE, R P AL R EE SRt AE I
ETHMSBNBRATNTEERBRE, EaERE
TRTHEHEIREHE, TRMRIBMEIMEST
FRERIE, BREET =ML SRENSR
&, TER. DAL BE. JIESHHIMETS

FEE R MRS,

BEXER:

[t RERAMER .DB11/T935-2012 B HEIF ML
SEHTERHAME [S].2012.

[2] EFE . HAEAMBERESS [J]. PERIFAEE, 2026,(44).

[B1 BRI, % .PEXZBSMHAEERERVEREEGZGHR [J].
AT, 2020,(1).

[4] FF%, & HEMNBARRARETEREZEETIRS
U] SMAEEIR (THHR) ,2015,(45).

[5] D&% .GB/T 19409-2013 {7k (Hh) TRARNA) ERIME
R [J]. B2 EEA, 2015,(2).

[6] EREBRMMEZRS . (HWEIARTUIERELBITHNAR)
R [2].2024.
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Interview with Academician ' 'LV T8 V21T

Profile

Wang Jiyang, born in 1935 in Wujiang, Jiangsu
Province, is a renowned geothermal and
hydrogeological scientist, Academician of the
Chinese Academy of Sciences, Academician of
the International Academy of Mineral Resources
Sciences, and Academician of the International
Eurasian Academy of Sciences. He currently serves
as Research Professor at the Institute of Geology
and Geophysics, Chinese Academy of Sciences;
Honorary Director of the Technical Committee
of the National Geothermal Energy Center; Chief
Scientist at the Guangzhou Institute of Energy
Conversion, Chinese Academy of Sciences;
Director of the Geothermal and Renewable Energy
Research Center at China University of Petroleum
(East China); Honorary Professor at The Chinese
University of Hong Kong; and Honorary Chairman
of the China Ground Source Heat Pump Industry
Alliance.

He previously served as a member of the
International Heat Flow Commission (IHFC)
and the Board of Directors of the International
Geothermal Association (IGA). He has received
numerous honors, including the Li Siguang
Geological Science Award, the Ho Leung
Ho Lee Foundation Award for Scientific and
Technological Progress, and the Liu Guangwen
Award for Scientific and Technological
Achievement. Academician Wang has devoted
his life to theoretical and applied research in
geothermal science.

Professional Experience: In 1956, he graduated
from the Department of Hydrogeology and
Engineering Geology at Beijing Geological
Institute (now China University of Geosciences)
with a bachelor's degree and remained there as
a faculty member until 1958. From 1958 to 1962,
he studied at the Moscow Geological Prospecting
Institute, where he earned the Soviet Candidate
of Sciences degree in Geology and Mineralogy,
equivalent to a PhD.
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From 1962 to 1999, he served successively as
Assistant Researcher, Associate Researcher,
Research Professor, and Director of the
Geothermal Research Division at the Institute
of Geology, Chinese Academy of Sciences.
From 1979 to 1981, he was Visiting Professor at
Virginia Tech in the United States and Senior
Visiting Research Scientist at the United States
Geological Survey (USGS). Since 1999, he has
been Research Professor at the Institute of
Geology and Geophysics, Chinese Academy of
Sciences.

Over the decades, Dr. Wang has dedicated
himself to fundamental and applied research
in geothermal science and hydrogeology,
making outstanding contributions in terrestrial
heat flow, lithospheric thermal structure, and
medium- and low-temperature geothermal
systems. He established a geothermal research
framework with Chinese characteristics,
completed China's first terrestrial heat
flow map, and proposed the macroscopic
distribution pattern of terrestrial heat flow
in China as "higher in the east and lower in
the west, higher in the south and lower in the
north".

He also proposed the tectonic-thermal
background theory for the formation and
distribution of geothermal resources in China
and classified five types of lithospheric thermal
structures, including the "cold crust, hot
mantle" structure in North China and the "hot
crust, hot mantle" structure on the Qinghai-
Tibet Plateau. His systematic research on
medium- and low-temperature convective
geothermal systems has guided geothermal
heating and power generation projects in
China's southeastern coastal regions.
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Dr. Wang currently serves as Honorary Director
of the Technical Committee of the National
Geothermal Energy Center, Honorary Chairman
of the China Ground Source Heat Pump
Industry Alliance, and Chief Scientist at the
Guangzhou Institute of Energy Conversion,
Chinese Academy of Sciences. Despite his
advanced age, he remains active on the front
lines of geothermal research and industrial
promotion, continuing to contribute tirelessly
to the high-quality development of China's
geothermal industry through both practice and
advocacy. Throughout his life, Academician
Wang has been committed to promoting the
replacement of fossil fuels with geothermal
energy and advancing the healthy development
of efficient and clean heat-pump-based heating
and cooling industries. He was also among the
earliest geological scientists to support China
Geothermal Energy magazine. As early as the
magazine's inaugural launch in 2014, when
it was titled China Geothermal Energy, Dr.
Wang specially sent a calligraphic inscription
expressing his sincere hopes and expectations
for the publication. In this exclusive interview,
he shared heartfelt and insightful perspectives
on his original aspirations in geothermal
research, the current development of the
industry, and his vision for the future.

Interview Team: After returning to China from
your studies abroad, you devoted yourself to
geothermal and hydrogeological research.
What originally inspired you to choose
geothermal research and remain committed to
it throughout your life?



Dr. Wang: When | returned to China from the
Soviet Union in 1962, geothermal research
in China was almost entirely blank. At that
time, we could not even produce a complete
terrestrial heat flow map, and the entire field of
fundamental research was still at a very early
stage.

Energy is the foundation and lifeline of
national development. Back then, China relied
primarily on fossil fuels such as coal and oil for
its energy supply. Long-term dependence on
these resources not only caused increasingly
serious environmental pollution, but also
raised concerns over resource depletion.
Geothermal energy, however, is a clean energy
resource stored beneath the earth's surface.
It is abundant, renewable, and truly a green
treasure bestowed upon humanity by the earth
itself.

In recent years, shallow geothermal energy in
particular has developed rapidly. Compared
with deep geothermal resources, shallow
geothermal energy is easier to develop, widely
distributed across the country, and more
convenient to utilize. More importantly, it
directly addresses people's everyday needs by
providing both heating and cooling, making it a
truly people-oriented clean energy source.

| have always believed that scientific research
must never be detached from reality.
Researchers must stay rooted in the country's
most urgent development needs and write
their papers on the land of the motherland.
Beginning with the compilation of China's first
terrestrial heat flow map, | have devoted more
than sixty years to geothermal research.
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Seeing geothermal energy evolve from a little-
known niche discipline into an important pillar
supporting China's "Dual Carbon" strategy
brings me great satisfaction. Deep in my heart,
| firmly believe that | chose the right path
and that this lifetime of dedication has been
worthwhile.

Interview Team: You have consistently
promoted the development and utilization of
shallow geothermal energy. In your view, what
are its core advantages compared with other
renewable energy sources, and what role does
it play in China's energy

Dr. Wang: The core advantages of shallow
geothermal energy can be summarized in three
words: stability, accessibility, and cleanliness.
These are advantages that wind and solar
energy cannot easily match.

Wind power depends on wind conditions,
while solar energy relies on sunlight intensity.
During cloudy weather, at night, or when wind
conditions are weak, these energy sources
cannot provide stable output. They are highly
intermittent and heavily dependent on natural
conditions.
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Shallow geothermal energy is fundamentally
different. Temperatures in underground
strata, ranging from several meters to several
hundred meters below the surface, remain
stable throughout the year. Regardless of
whether it is extremely hot or bitterly cold
outside, geothermal systems can continuously
provide reliable heating and cooling without
interruption. Their energy supply reliability is
exceptionally high.

In addition, shallow geothermal energy is
widely distributed. Whether in northern or
southern China, urban or rural areas, plains
or mountainous regions, almost every part of
the country has development potential. It is
perfectly suited for building heating and cooling
applications and directly meets people's daily
living needs.

For a long time, northern China has relied
heavily on scattered coal burning for winter
heating. The resulting chimney emissions have
caused severe air pollution, frequent smog, and
high carbon emissions. Shallow geothermal
energy is precisely the optimal solution for
replacing scattered coal use and achieving
clean heating.

34

Under the broader context of China's
"Dual Carbon" goals, shallow geothermal
energy should never be regarded as a minor
supplementary energy source. It is in fact one of
the primary clean energy sources for low-carbon
transformation in the building sector. It can
substantially reduce China's dependence on
fossil fuels, significantly improve atmospheric
environmental quality, and serve as one of
the most practical and effective approaches
in the energy transition process. Its strategic
importance is irreplaceable.

Interview Team: During your research and
promotion of shallow geothermal energy, what
major challenges did you overcome? What
milestone significance have these achievements
had for China's geothermal industry?

Dr. Wang: In the early stages of shallow
geothermal research, the first major challenge
was simply the lack of basic knowledge.
There was virtually no reliable data regarding
geothermal resource reserves, distribution
patterns, or the thermal conductivity
characteristics of underground strata. Research
work at that time was like moving forward in
complete darkness.



Our team spent many years conducting field
investigations across the country. We traveled
extensively throughout China, carrying out on-
site exploration region by region and gradually
collecting and organizing data. Eventually,
we identified the occurrence patterns and
key thermal conductivity parameters of
shallow geothermal resources nationwide and
established China's own shallow geothermal
resource evaluation system. This filled a critical
foundational gap and laid the groundwork for
all subsequent industrial development efforts.

The second major challenge involved adapting
technologies to China's actual conditions.
Mature foreign technologies could not simply
be copied and applied directly in China. China
has vast territory and significant differences in
geological and climatic conditions between the
north and south, making imported heat pump
technologies poorly suited in many cases.

As a result, we strongly promoted independent
technological innovation. In Zhongguancun,
China developed its own geothermal heat
pump heat exchange system with completely
independent intellectual property rights. One
of the system's greatest advantages is that
the heat exchange process does not consume
groundwater resources, making it fully
compatible with China's national conditions
while avoiding groundwater waste and
geological damage.
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In addition, we led efforts to establish industry
standards and technical specifications for
the development and utilization of shallow
geothermal energy. This fundamentally
changed the previous situation in which the
industry lacked clear standards and developed
in a disorderly manner. The industry gradually
moved from extensive and unregulated
development toward standardized and orderly
growth.

Although these efforts may appear
foundational, they carry milestone significance.
They directly promoted the transition of
shallow geothermal energy from purely
theoretical research into practical engineering
applications and from limited pilot projects
to large-scale commercialization. They also
established a solid theoretical and technical
foundation for China's geothermal industry
and demonstrated China's core strengths in
geothermal development to the international
academic community, enabling China to move
beyond merely following foreign technologies.

Interview Team: Since the introduction of the
"Dual Carbon" goals, the geothermal industry
has entered a new stage of opportunity. In
your opinion, what is the future direction of
shallow geothermal energy development? How
should deep and shallow geothermal resources
develop in coordination?
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Dr. Wang: The "Dual Carbon" goals have
created tremendous opportunities for the
geothermal industry. In the future, shallow
geothermal energy development should
firmly focus on three major directions: large-
scale deployment, intelligent operation, and
integrated development.

Large-scale deployment means expanding
beyond major cities into counties and rural
areas, covering residential buildings, schools,
hospitals, and various public facilities so that
geothermal energy can benefit a broader
population.

Intelligent operation means utilizing big data
and Internet of Things technologies to achieve
precise control and smart operation and
maintenance of geothermal systems, enabling
highly efficient operation without the need for
constant manual supervision.

Integrated development means combining
geothermal energy with photovoltaics, energy
storage, and other clean energy systems to
establish multi-energy complementary systems
that maximize the advantages of different clean
energy sources.

Deep geothermal resources are even more
abundant and represent strategic national
energy resources. However, their development
involves greater technical challenges and higher
initial investment costs, making them more
suitable for long-term strategic planning.
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Shallow geothermal energy, by contrast,
delivers rapid results and broad public benefits.
It can quickly improve people's livelihoods
and reduce carbon emissions. The two should
therefore be viewed as complementary and
mutually supportive rather than mutually
substitutive.

In the future, development should follow
a coordinated approach that advances
shallow, medium-depth, and deep geothermal
resources simultaneously. Shallow geothermal
energy should focus on practical livelihood
applications and rapid carbon and pollution
reduction, while deep geothermal energy
should focus on technological breakthroughs
and strategic energy reserves. Together, they
can form a coordinated industrial structure
that maximizes the comprehensive value of
geothermal resources.

Interview Team: From your decades-long
perspective in the geothermal field, what do you
believe is the core value of shallow geothermal
energy development and utilization?

Dr. Wang: The core value of shallow geothermal
energy goes far beyond energy supply alone. Its
significance lies in the integration of ecological
value, social value, and strategic value. This is
also what fundamentally distinguishes it from
other clean energy sources.



From an ecological perspective, shallow
geothermal energy is a typical low-carbon
or even near-zero-carbon energy source. Its
development and utilization generate almost no
waste gas, wastewater, or solid waste. Because
it does not require fossil fuel combustion, it
can significantly reduce carbon emissions and
air pollutants. It is therefore a powerful tool
for protecting ecological environments and
advancing the realization of the "Dual Carbon"
goals.

From a social perspective, shallow geothermal
energy directly addresses people's most
fundamental needs for heating and cooling.
It provides stable and comfortable indoor
environments while maintaining relatively
low long-term operation and maintenance
costs. It is suitable for both urban and rural
areas and benefits people of all ages. It can
effectively solve the long-standing pollution
problems caused by scattered coal heating in
northern rural regions, while also addressing
the lack of centralized heating in southern
China during winter and reducing excessive
cooling energy consumption during summer. It
is truly a people-centered form of clean energy
that delivers tangible benefits to millions of
households.

From a strategic perspective, shallow
geothermal energy is a domestically controlled
indigenous resource. It is widely distributed
throughout China, does not rely on imports, and
is not affected by fluctuations in international
energy markets. It therefore plays an important
role in safeguarding national energy security.
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At the same time, shallow geothermal
energy can stimulate the development
of the entire industrial chain, including
upstream exploration, midstream equipment
manufacturing, and downstream engineering
operation and maintenance. It creates large
numbers of jobs, supports rural revitalization,
and promotes the coordinated development
of ecological, social, and economic benefits.
This is precisely its most essential and
irreplaceable value.

Interview Team: You are not only a leading
scientist but also a mentor to many young
geothermal professionals. What advice would
you offer to today's young scholars and
practitioners engaged in geothermal research,
especially shallow geothermal energy? What
is your vision for the future of geothermal
development?

Dr. Wang: Geothermal energy is truly a
sunrise industry with tremendous future
potential. Young people who choose to
devote themselves to this field have made a
wise and forward-looking choice.

| would like to offer three sincere pieces of
advice to young scholars and practitioners.

First, stay rooted in practice and avoid empty
theorizing. Geothermal research is never
accomplished solely by reading papers and
analyzing data in an office. It requires extensive
field investigation and practical engineering
experience. Young researchers should
spend more time at project sites and in real
geological environments, combining theoretical
knowledge with practical applications in order
to produce research outcomes that genuinely
meet societal needs.

37



A&

EXCLUSIVE INTERVIEW WITH A PERSON

Second, remain true to the original purpose
of scientific research and learn to endure
loneliness. Whether in research or industrial
promotion, meaningful results cannot
be achieved overnight. It takes patience,
persistence, and long-term dedication.
One must avoid the mentality of seeking
quick success and instead focus on refining
technologies and deeply cultivating the industry
over time.

Third, maintain a strong sense of national
responsibility and focus closely on the country's
needs. Scientific research should not exist
solely for publishing papers. Researchers
should focus on practical technologies and real-
world challenges, integrating their personal
development with the advancement of China's
energy sector and the national "Dual Carbon"
strategy. Only in this way can one truly realize
personal value.

| hope young people will be courageous in
exploration and innovation, boldly tackling key
technological bottlenecks and pushing China's
geothermal industry to new heights so that
clean energy can benefit even more people.

My lifelong vision is actually very simple: to
bring geothermal energy into every household
and fundamentally solve the livelihood
challenges associated with clean heating and
cooling.
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Within the next five to ten years, | hope shallow
geothermal energy will become a mainstream
solution for heating and cooling buildings in
both urban and rural areas. | hope northern
China will completely eliminate pollution
caused by scattered coal heating and enjoy
clear blue skies throughout winter. | also hope
southern China will benefit from comfortable
and low-carbon geothermal air conditioning
systems, free from the damp cold of winter and
the oppressive heat of summer.

At the same time, | hope China will establish
a complete shallow geothermal industrial
chain, achieve globally leading technological
capabilities, and bring Chinese industry
standards to the international stage, making
geothermal energy a distinguished Chinese
contribution to the world.

Geothermal energy is a form of green wealth
bestowed upon humanity by the earth. We
must develop and utilize it responsibly and
scientifically. We must not only protect our
green mountains and clear waters, but also
strengthen the foundation of national energy
security. This is the mission of our generation
of geoscientists and a responsibility that future
generations of geothermal professionals must
continue to carry forward.
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Promoting High-Quality Development of
the Capital's Economy through New Quality

Productive Forces

Comprehensive Report by the Editorial Department

On the morning of January 26, the Fourth
Session of the 14th Beijing Municipal Committee
of the Chinese People's Political Consultative
Conference (CPPCC) held a special forum on
"Vigorously Developing New Quality Productive
Forces and Solidly Promoting the High-Quality
Development of the Capital's Economy". During
the meeting, committee members actively shared
their views, with green development, intelligence,
technology, and coordination emerging as key
themes.

"Beijing has already taken the lead in achieving
citywide clean heating, and the improvement in
air quality is evident to all. During this process,
new quality productive forces have fostered a
green industry that replaces fossil fuels with
shallow geothermal energy and replaces
combustion-based heating with non-combustion
heating", said Shengheng Xu, Member of the
Beijing Municipal CPPCC from the Specially Invited
Sector and Chairman of the Board of China HYY
Development Group, while offering suggestions
on advancing the green heating industry.

Shengheng Xu explained that geothermal energy
refers to low-temperature thermal energy below
25° C stored underground, and that geothermal
heating fundamentally differs from traditional
combustion-based heating because it involves
no combustion process. "Geothermal heat pump
heating is a system-wide transformation project
that spans multiple departments and industries",
he said. He therefore proposed improving cross-
departmental policy coordination mechanisms
and standard systems, as well as establishing
more efficient specialized approval procedures
to support the large-scale development of
geothermal heat pump heating.

Shengheng Xu also suggested clarifying heating
fee policies and subsidy standards for geothermal
heat pump systems. "Particularly in rural areas,
subsidy policies should be introduced to support
residents in upgrading geothermal heat pump
products, allowing green heating to benefit more
people", he said.

Ligiong Feng, Member of the Beijing Municipal
CPPCC from the Science and Technology
Sector and Executive Vice President of BOE
Technology Group Co., Ltd., offered suggestions
on accelerating the deep integration of artificial
intelligence and high-end manufacturing,
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She noted that Beijing possesses strong
foundations and responsibilities for becoming
a national and even global model due to its
concentration of high-end manufacturing
enterprises and abundant innovation resources.
Fengligiong Feng proposed establishing
tiered and categorized special support
programs centered on "Artificial Intelligence +
Manufacturing", including subsidy support for
enterprises building intelligent infrastructure.
She also recommended guiding enterprises to
prioritize access to and participation in the jointly
developed domestically produced intelligent
computing cluster with a capacity of 100,000
computing cards, which is being coordinated
and advanced by Beijing Municipality, in order to
accelerate engineering implementation.

At the same time, she suggested exploring a
combined mechanism of "municipal industrial
funds plus special-purpose funds" to support
the research and development of industry-
specific large models and intelligent agents,
thereby establishing a sustainable investment
mechanism.

"One successful case is more convincing than
a stack of documents”, Ligiong Feng said. She
proposed creating a benchmark case library
for "Artificial Intelligence + Manufacturing” in
Beijing to generate demonstration effects, while
also encouraging independently developed Al
products and services that have been validated
by the market to be included in procurement and
promotion catalogs in order to accelerate the
large-scale application of outstanding products.
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Tianyong Guo, Member of the Beijing Municipal
CPPCC from the China Democratic National
Construction Association sector and Professor
at the School of Finance, Central University of
Finance and Economics, offered suggestions on
building a science and technology finance system.

"At present, a new round of technological
revolution and industrial transformation is
accelerating the restructuring of the global
innovation landscape and reshaping the global
economic structure. Guiding capital toward
frontier technologies and key sectors through
financial means will help optimize industrial
structures, improve production efficiency, and
create new industrial growth drivers", Tianyong
Guo said.

He suggested that banks should play a more
active role within the science and technology
finance system by treating support for
technological innovation as a strategic mission
and providing technology enterprises with
comprehensive financial services throughout their
entire life cycles.

"Technology enterprises generally go through
stages such as seed stage, start-up stage,
growth stage, and maturity stage, and they are
characterized by high investment risks and long
return cycles", Tianyong Guo said. He added
that, within the framework of policy support and
regulatory compliance, banks could support
the development of technology enterprises by
establishing financial asset investment companies
and conducting equity investments.

(Source: Beijing Daily, published on January 27,
2026. Reporter: Xuening Chen.)
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Deepening the Development of Shallow

Geothermal Energy and Leading a New
Track for Clean Heating CB:)'¢'@ 11111010 v

the High-Quality Development of the
Geothermal Ecological Heating Industry

through Technological Innovation and Model
Innovation

Author: Yang Mingzhong

At a critical stage marked by the in-depth
advancement of China's "Dual Carbon" strategy,
the full launch of the 15th Five-Year Plan period,
and the implementation of the Opinions on
Further Improving Energy Conservation and
Carbon Reduction at a Higher Level and with
Higher Quality issued on April 22, 2026 by the
General Office of the CPC Central Committee
and the General Office of the State Council,
geothermal energy, as a clean, low-carbon,
stable, and reliable renewable energy source, is
embracing historic development opportunities
driven by stronger policy support, expanding
markets, and accelerating technological iteration.

As a pioneer in China's shallow geothermal
heating sector, Ever Source Science &
Technology Development Group Co., Ltd. has
cultivated the industry for many years. Taking
original technologies as its core, standardized
development as its foundation, and model
innovation as its driving force, the company
has long focused on the industrialization of
original shallow geothermal energy extraction
technologies. The promoted "geo-energy
ecological heating" system, which guarantees
heating while also providing cooling, has achieved

a series of research, development and application
results. It represents an advanced form of zero-
carbon, renewable clean heating in the new era,
following the development stages of traditional
high-carbon, high-pollution heating and low-
carbon, low-pollution clean heating.

The Group is committed to utilizing shallow
geothermal energy according to local conditions
in northern China's winter heating regions to
replace fossil fuels. It vigorously promotes the
emerging integrated industry of "Geothermal
Ecological Heating" heating-and-cooling
systems at costs comparable to coal-fired
heating. Through ecological and responsible
energy utilization, HYY actively practices the
energy revolution and safeguards public well-
being, contributing corporate strength to the
implementation of China's new national energy
security strategy, the advancement of higher-
level and higher-quality energy conservation
and carbon reduction, and the realization of the
carbon peaking and carbon neutrality goals.
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I. Era Background: Strong National
Policies Bring Geothermal Energy into a
Golden Period of Development

The year 2026 marks the opening year of the 15th
Five-Year Plan period and also a decisive year for
China's progress toward carbon peaking goals.
The Outline of the 15th Five-Year Plan for National
Economic and Social Development of the People's
Republic of China clearly proposes accelerating
the establishment of a clean, low-carbon, safe,
and efficient modern energy system, building
China into a strong energy nation, actively
promoting solar thermal power generation
and geothermal energy utilization, improving
the electrification level of end-use energy
consumption, and advancing the green and low-
carbon transformation of energy consumption.

The Opinions on Further Improving Energy
Conservation and Carbon Reduction at a
Higher Level and with Higher Quality further
establishes top-level policy arrangements. It
emphasizes consistently prioritizing energy
conservation, integrating energy conservation
and carbon reduction throughout the entire
process of economic and social development,
coordinating carbon reduction with green energy
transformation, strictly controlling fossil fuel
consumption, continuously reducing coal and oil
use, actively promoting the clean replacement
of existing coal-fired boilers and industrial kilns,
advancing non-fossil-energy heating substitution
according to local conditions, strengthening
building energy conservation and clean heating
renovation, and promoting the construction of
zero-carbon industrial parks and the development
of the "green electricity for green manufacturing”
model. These measures have provided clear
demand orientation and development direction
for the geothermal industry.
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Guided by national policies, Beijing, Hebei, Shanxi,
Shandong, Henan, Chongging, and many other
provinces and municipalities have incorporated
geothermal energy into key development
priorities during the 15th Five-Year Plan period,
promoting integrated and complementary
development between geothermal energy and
other clean energy sources such as wind, solar,
and biomass.

With the implementation of the Energy Law of the
People's Republic of China, the continued revision
and improvement of the Renewable Energy Law
of the People's Republic of China, and the rollout
of policies such as the Action Plan for Promoting
the High-Quality Development of the Heat Pump
Industry, together with supporting incentives
for zero-carbon industrial parks and "new
energy plus industry" models, the potential for
geothermal energy development and utilization is
being rapidly released. It is expected that by 2030,
geothermal energy utilization will account for 3
percent of China's primary energy consumption
and become one of the core pillars supporting the
construction of a modern energy system.

Shallow geothermal energy features wide
distribution, abundant reserves, environmental
friendliness, and stable reliability, making it
particularly suitable for northern China's clean
winter heating needs. Driven by both the 15th
Five-Year Plan and the latest energy conservation
and carbon reduction policies, the shallow
geothermal industry is entering a golden era of
large-scale, standardized, intelligent, and high-
quality development.



Il. Technological Leadership: Original
Core Technology Creates Geothermal
Ecological Heating

Technological innovation is the core engine
driving the high-quality development of
the geothermal industry. Based in Beijing's
Zhongguancun innovation hub, HYY has
continuously invested in technological research
and development and tackled common key
industry challenges. The company independently
developed the "100% Groundwater Reinjection
Single-Well Circulation Heat Exchange"
geothermal energy extraction technology.
It is a core technology adapted to shallow
geothermal energy development, applicable to
geological conditions with suitable permeability,
fundamentally solving long-standing bottlenecks
in traditional geothermal development such as
groundwater reinjection difficulties, challenges in
maintaining thermal balance, and unsustainable
water resource utilization.

This technology has achieved dual breakthroughs
in environmental protection and energy efficiency
and has become HYY's core competitive
advantage in the industry.

Driven by new quality productive forces, the
"Geothermal Ecological Heating" technology for
northern winter achieves "three substitutions”
compared with traditional heating:

1. Energy Substitution: utilizing geothermal
energy, namely low-temperature thermal
energy below 25° C collected from underground
constant-temperature layers, to replace
traditional fossil fuels;
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2. Product Substitution: replacing traditional
boilers with safe, highly efficient, and long-service-
life heat pumps;

3. Substitution of Heat Acquisition Method: using
electricity to drive heat pumps to "transfer"
geothermal energy instead of obtaining heat
through the high-temperature combustion of
fossil fuels in boilers. This represents the scientific
and responsible use of ecological energy for
heating, ensuring matched heating temperatures
while achieving combustion-free and zero-
emission heating throughout supply areas.

Driven by new quality productive forces,
"Geothermal Ecological Heating" has established
a comprehensive and highly adaptable product
system through the integrated innovation of
three major heating systems, fully meeting both
decentralized and centralized winter heating
needs in northern China. It also fulfills the
requirements proposed at the 2016 meeting
of the Central Financial and Economic Leading
Group regarding the "Energy Production and
Consumption Revolution", the "Rural Lifestyle
Revolution", and "Affordable Heating for
Residents".

The three systems include:

1. Geothermal Heat Pump Environmental System
(for urban and rural centralized heating): designed
for centralized urban and rural heating, meeting
large-scale heating demands for residential
communities, public buildings, and industrial
parks while supporting centralized regional
energy supply and efficient management;

2. Geothermal Energy Thermal Unit System (for
decentralized rural household heating): designed
for rural clean heating, enabling independent
metering and room-by-room temperature control
while precisely matching rural energy needs and
supporting rural revitalization and scattered coal
replacement;
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3. Distributed Geothermal Cooling and Heating
Source Station System: suitable for unified
planning and phased investment scenarios,
balancing flexibility and cost efficiency while
supporting coordinated regional energy supply
planning.

The three systems together provide heating
capacities ranging from 5.6 kW to 2,500 MW and
cover heating areas from 40 square meters to 50
million square meters, comprehensively meeting
the diverse needs of clean heating, building
energy conservation and carbon reduction, and
zero-carbon industrial park development in
northern China during the new era.

Upholding the philosophy of "technology
leadership, standards-oriented development,
product safety, and service assurance",
HYY possesses a complete qualification
system covering general contracting for
electromechanical engineering construction,
specialized electromechanical contracting,
maintenance and cleaning services, and other
full-process capabilities. The company has
also participated in the drafting of numerous
national, regional, and industry standards,
supporting standardized industry development
through technological compliance and standards
leadership.

I1l. Model Innovation: The "Three-
Partner Strategy" Builds a Full-Chain
Industrial Ecosystem

To seize the opportunities arising from the
large-scale development of geothermal energy
during the 15th Five-Year Plan period, HYY has
innovatively implemented its "Three-Partner
Strategy", creating a market-oriented, diversified,
and sustainable industrial ecosystem while
opening channels for technology deployment,
market expansion, and shared value creation.
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The strategy includes:

1. County-Level Regional Agents for Geothermal
Energy Extraction: focusing on core heating
regions in northern China and authorizing the
promotion of original geothermal extraction
technology products to solve the "last-mile"
challenge of technology implementation;

2. Exclusive Agents for Geothermal Heat Pump
Projects: leveraging mature products and
engineering experience to enable partners to
rapidly replicate and efficiently implement
projects;

3. Regional Development Partners: integrating
upstream and downstream industrial chain
resources to establish a full-chain cooperation
ecosystem covering equipment supply,
engineering construction, and operation and
maintenance services.

To ensure the effective implementation of the
"Three-Partner Strategy", HYY has established
dedicated service teams providing full-cycle
services including technical training, project
coordination, qualification support, and after-
sales guarantees. At the same time, the company
has developed comprehensive standard
agreements to regulate cooperation procedures
and clarify responsibilities, rights, and interests,
thereby forming a fair, mutually beneficial, and
sustainable cooperation framework.

In terms of business operations, HYY has
established a diversified collaborative structure
integrating "products, engineering, operation and
maintenance, and services". Domestic business
operations cover technical services, product sales,
project operation and maintenance, engineering
construction, and equipment leasing, forming a
balanced business structure.

The Group adheres to the heating philosophy
that "heating is a necessity, and even under
the harshest climatic conditions, warmth must
reach every household". Through professional
operation and maintenance systems and big-data
management platforms, HYY efficiently manages
large numbers of equipment rooms, host units,
and geothermal extraction wells while serving
thousands of households, establishing a strong
industry reputation through high-quality services.



IV. Digital Empowerment: Intelligent
Transformation Enhances Quality,
Efficiency, and Energy Conservation

Closely following the trend of industrial
digitalization and intelligent transformation, HYY
has actively promoted digital empowerment by
developing two core business segments to drive
industrial upgrading through digital intelligence:

1. Establishing an Industrial Supermarket for
Heating and Cooling Equipment: realizing
centralized management of product release,
sales, and inventory to improve supply chain
coordination efficiency;

2. Launching an Online Heat Pump Maintenance
Platform: enabling fully digitalized processes
for customer repair requests, order dispatching,
maintenance supervision, service fee tracking,
customer follow-up, and performance evaluation,
thereby promoting operation and maintenance
services toward greater intelligence, convenience,
and efficiency.

The company's digital transformation deeply
aligns with the latest requirements for energy
conservation and carbon reduction. Through
big-data analysis and intelligent regulation, HYY
achieves precise energy efficiency management of
geothermal heat pump systems, further reducing
energy consumption and carbon emissions while
providing a replicable pathway for the intelligent
and refined development of the geothermal
industry.

V. Looking Ahead: Advancing toward
the "Dual Carbon" Goals and Building a
Green Energy Future Together

During the 15th Five-Year Plan period, China will
fully implement systems controlling both total
carbon emissions and carbon intensity while
advancing carbon assessment mechanisms,
industry carbon regulation, enterprise carbon
management, project carbon evaluation, and
product carbon footprint systems.
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As a stable and reliable renewable energy source,
geothermal energy will undertake an increasingly
important mission in the construction of China's
modern energy system and the advancement of
energy conservation and carbon reduction.

HYY will continue to uphold its mission of
developing the emerging green industry of
integrated geothermal ecological heating and
cooling systems. Taking original technologies
as its core, the "Three-Partner Strategy" as its
engine, and digital transformation as its support,
the company will deeply align with China's 15th
Five-Year energy planning and the national
requirements for higher-level and higher-quality
energy conservation and carbon reduction, fully
contributing to the realization of the carbon
peaking and carbon neutrality goals.

Looking forward, HYY will continue optimizing
its domestic business layout, focusing on
core businesses, and improving operational
efficiency. It will continue deepening research
and development, promoting technological
innovation and standards upgrading, and
expanding market coverage so that more regions
and users can enjoy clean, efficient, economical,
and safe geothermal ecological heating services.

On the journey toward achieving higher-level and
higher-quality energy conservation and carbon
reduction and building a clean, low-carbon, safe,
and efficient modern energy system, HYY will
continue working hand in hand with industry
partners to advance the high-quality development
of the geothermal ecological heating industry
and contribute solid strength to the realization
of Chinese modernization characterized by
harmonious coexistence between humanity and
nature.
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Sl LT i vii] = Academician Wu Qiang's

2025 Research and Public Service Initiatives

China Geothermal Energy Editorial Department

In 2025, Wu Qiang, Member of the National
Committee of the Chinese People's Political
Consultative Conference (CPPCC), Academician
of the Chinese Academy of Engineering, and
President of the Inner Mongolia Research
Institute of China University of Mining and
Technology (Beijing), focused on the core
mission of promoting a green and low-carbon
energy transition. Centering his research on
the development and utilization of shallow
geothermal energy, he carried out extensive
field investigations across multiple regions of
China, explored the advantages of distributed
shallow geothermal applications, proposed
practical implementation plans tailored to the
geographical characteristics of rural and pastoral
areas in Inner Mongolia, and transformed
research findings into policy proposals submitted
during the Two Sessions. This article reviews Mr.
Wu's year-long research journey, highlighting
his dedication to using geothermal technology
to address energy transition challenges and
support the green upgrading of traditional energy-
producing regions.

I. Beginning the Research Journey:
Focusing on Geothermal Energy to
Address Transformation Challenges

The green and low-carbon energy transition
is a key pathway for China to achieve its "Dual
Carbon" goals. As a renewable energy source
characterized by abundant reserves, wide
distribution, cleanliness, and stability, shallow
geothermal energy represents an important
solution to the high energy consumption
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associated with urban and rural heating and
cooling, as well as the heavy dependence on fossil
fuels.

In 2025, Academician Wu Qiang, leveraging his
dual roles as both a CPPCC member and an
energy expert, concentrated his research efforts
on the development and utilization of shallow
geothermal energy. His research activities
extended across major energy-producing
provinces and regions nationwide, where he
conducted on-site investigations into resource
endowment, technical bottlenecks, and practical
application scenarios, seeking pragmatic
pathways for the high-quality development of the
energy industry.

According to reports by Inner Mongolia News
Broadcast, Academician Wu Qiang reached a key
conclusion through his intensive investigations in
2025: shallow geothermal energy located within
200 meters below the surface and with water
temperatures below 25°C possesses significant
practical value for widespread application.

With only one or two exploration wells combined
with mature heat pump technology, the system
can simultaneously provide building heating,
cooling, and domestic hot water. The complete
system requires no large-scale pipeline network
connections, offers convenient operation
and maintenance, and involves controllable
investment costs. It is particularly well suited to
the vast and sparsely populated rural and pastoral
regions of Inner Mongolia. The technology can
accurately meet the energy needs of local farmers
and herders while also supporting the upgrading



and efficiency improvement of characteristic
agricultural industries, thereby providing a
practical solution for clean energy substitution in
border regions.

Il. Deep Engagement on the Front Line:
Extensive Research and Refinement of
Technical Approaches

Mr. Wu has long been deeply engaged in the
fields of green and low-carbon energy transition
and the efficient utilization of fossil energy
resources. His 2025 research activities adhered
to a problem-oriented and field-based approach.
From the Beijing-Tianjin-Hebei metropolitan
region to Shandong Province, from Chongging
to Inner Mongolia's major energy-producing
areas, he comprehensively investigated the
application effectiveness of shallow geothermal
energy in urban construction, rural livelihoods,
and industrial support systems, accumulating
extensive firsthand data and practical experience.

In the autumn of 2025, Mr. Wu conducted a
special investigation into shallow geothermal
heating projects in Sijiging Town, Beijing. This
research further deepened his understanding of
the technology's value for improving people's
livelihoods and its broad potential for future
application.

The investigation focused on the practical effects
of replacing coal, natural gas, and other fossil
fuels with shallow geothermal energy. Centered
on the goals of efficient energy utilization and
coordinated pollution and carbon reduction, the
study further verified the technical advantages
of shallow geothermal energy, including
low cost, zero pollution, and ease of large-
scale deployment. It also strengthened his
determination to promote mature application
models in major energy-producing regions such
as Inner Mongolia.

7L FhiE)
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"Shallow geothermal energy refers to geothermal
resources located within 200 meters below the
surface and with water temperatures below 25°C.
Through specialized heat pump systems, a single
integrated system can simultaneously provide
building heating, cooling, and domestic hot water,
combining both economic and environmental
benefits", Mr. Wu explained.

Even on the eve of the Two Sessions, Mr. Wu
continued refining technical solutions for shallow
geothermal applications. He systematically
reviewed successful urban and rural case studies
and technical parameters from Chongqing,
Shandong, and the Beijing-Tianjin-Hebei region.
Based on Inner Mongolia's resource conditions
and energy consumption characteristics, he
optimized suitable development models and
compiled comprehensive proposal materials to
accelerate the transition of research outcomes
from laboratories to rural fields and pastoral
residences.

I1l. Targeted Efforts: Rooted in
Inner Mongolia to Empower Energy
Transformation and Upgrading

As one of China's traditional energy-producing
regions, Inner Mongolia also possesses abundant
renewable energy resources and shoulders
important responsibilities in the development of
China's modern energy system.

During his investigations, Mr. Wu pointed out
that Inner Mongolia's vast territory and dispersed
population distribution align particularly well
with the distributed development characteristics
of shallow geothermal energy systems, which do
not require extensive network interconnection.
This creates broad prospects for large-scale
application.

By combining relatively simple drilling projects

with mature heat pump technology, shallow
geothermal resources within 200 meters
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below the surface can be efficiently utilized.
Such systems can meet farmers' and herders'
practical needs for winter heating and summer
cooling while also expanding energy application
scenarios for characteristic agriculture, including
greenhouse cultivation and livestock breeding.
In this way, the technology supports both rural
revitalization and energy transformation.

In 2025, Mr. Wu's research activities extended
to key regions such as the Ordos wind and solar
energy base and the western Inner Mongolia
power grid hub, where he observed the intelligent
transformation of the entire energy industry chain.

Relying on the research platform advantages of
the Inner Mongolia Research Institute of China
University of Mining and Technology (Beijing), he
not only promoted the practical implementation
of shallow geothermal technologies, but
also supported work related to intelligent
mining equipment applications, the clean
and efficient utilization of coal resources, and
ecological restoration in mining areas, thereby
helping establish a new development pattern
characterized by coordinated advancement
between traditional energy and clean energy.

"Inner Mongolia is already at the forefront of
both traditional energy upgrading and clean
energy development nationwide. The next step
is to leverage intelligent technologies such as
Al to optimize the scale and deployment pace
of renewable energy development, allowing
clean energy sources such as geothermal
energy to become core driving forces for energy
transformation”, Wu Qiang stated.

He also emphasized that the outcomes of his
2025 research activities would be transformed
into practical policy proposals to continuously
promote the large-scale deployment of shallow
geothermal energy in rural and pastoral areas
of Inner Mongolia, helping traditional energy-
producing regions establish new models for
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green and low-carbon energy development while
providing valuable demonstration experience
for the diversified utilization of renewable energy
across China.

IV. Original Aspiration in Public Service:
Illuminating the Path of Transformation
through Geothermal Energy

From urban buildings to pastoral yurts, from
scientific research institutions to front-line energy
projects, Mr. Wu's 2025 research and public
service journey reflects both the responsibility
of an energy expert and the people-centered
commitment of a CPPCC member.

By taking shallow geothermal energy as a
breakthrough point, he helped bridge the "last
mile" between scientific research achievements
and practical applications benefiting people's
daily lives. His work not only addressed the
challenge of clean energy utilization in border
regions, but also provided practical reference
models for the distributed development and
nationwide expansion of China's geothermal
industry.

Looking ahead, as relevant proposals continue
to be implemented and technologies further
evolve, shallow geothermal energy is expected to
play an even greater role in China's green energy
transition and contribute to a new chapter in the
development of a clean, low-carbon, safe, and
efficient modern energy system.
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Experimental Investigation of a Closed-Loop
Heat-Exchange Geothermal Energy Collector
- Ground Energy Heat Treasure Variable-
Frequency Multi-Split System for Heating

under Extreme Low-Temperature Conditions

Author: Bin Zhou

Man ning XU (Beijing Haidian Foreign Language School, Beijing 100195; E-mail: xumanning12345@gmail.com)

Abstract: The Closed-loop Heat Exchange
Geothermal Energy Collector is a new type of
shallow geothermal energy collection device,
while the Ground Source Energy Treasure
Variable Refrigerant Volume (VRV) System is a
heat pump product that is stable, energy efficient,
and environmental friendly. In order to invest
stability and performance of a Closed-loop Heat
Exchange Geothermal Energy Collector and
Ground Source Energy Treasure VRV system
under extremely low temperature conditions,
an existing villa building in Beijing's Xiangshan
area was used as the experimental platform,
and collect operational data through on-site
measurements. The result indicates that the
geothermal energy collection is stable and
reliable, the unit demonstrates excellent energy-
saving performance, and the heating supply
temperature meets the design requirements. The
Ground Source Energy Treasure VRV system can
satisfy the heating demands of various building
scenarios and exhibits strong adaptability to
extremely low-temperature operating conditions.
Therefore, there is no need to develop specialized
Ground Source Energy Treasure models for severe
cold environments, effectively reducing product
development and retrofit costs. These findings
provide strong technical support for the large-
scale promotion and application of this promising
new technology.

Keywords: Extremely low-temperature
conditions; Closed-loop Heat Exchange
Geothermal Energy Collector; Ground Source
Energy Treasure Variable Refrigerant Volume
(VRV) System; Energy conservation and low-
carbon development.

1 Introduction

1.1 Research Background

As a clean and renewable energy resource,
shallow geothermal energy has attracted
increasing attention for building heating
applications when combined with a heat pump.
It offers advantages including stable operation,
high energy efficiency, and reduced carbon
emissions. Its utilization can effectively replace
fossil fuels, promoting the large-scale application
of renewable energy and the creation of green,
low-carbon heating systems. Consequently,
shallow geothermal energy is considered one
of the key technologies for sustainable building
development.
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The Closed-loop Heat Exchange Geothermal
Energy Collector does not need to extract
groundwater and therefore eliminates the
reinjection of it. Compared with traditional U-tube
ground heat exchangers, it provides a higher
heat exchange capacity per unit borehole length.
Meanwhile, the Ground Source Energy Treasure
VRV System enables independent operation
of indoor units and can flexibly control the
room temperature. The heating output can be
adjusted dynamically according to room-specific
heating demands, further improving the overall
energy efficiency of the system. As a result, the
technology is well suited for decentralized heating
applications in schools, office buildings, hotels,
villas, and other building types.

1.2 Current Research Status

The Closed-loop Heat Exchange Geothermal
Energy Collector is a novel single well circulation
heat exchange device. Previous researchf
introduced its technical characteristics; however,
few experimental studies have been reported
regarding its practical performance, particularly
under extremely low-temperature operating
conditions. Research on its operational stability
in such conditions remains limited. Another
article® proposed a geologically based zoning
scheme for the occurrence and classification of
shallow geothermal resources in China and point
out that the undisturbed ground temperature
in suitable shallow geothermal development
regions generally ranges from 5°C to 10°C. Under
actual operating conditions, the lower limit of
this temperature range may cause the supply
temperature on the heat source side of a heat
pump system to drop below 5°C. However, the
current Chinese standard (GB/T 19409-2013)
specifies a minimum operating temperature of
5°C. Therefore, there is a significant discrepancy
between actual low-temperature operating
conditions and the conditions defined by the
current standard.
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To address these research gaps, this study
investigates a combined heating system
consisting of a Closed-loop Heat Exchange
Geothermal Energy Collector and a Ground
Source Energy Treasure VRV System. Experimental
tests were conducted under extremely low-
temperature conditions to evaluate the system's
performance and provide technical support for its
large-scale application.

1.3 Definition of Nouns

Extremely Low-Temperature Operating
Conditions: Refers to a winter heating condition
in which the inlet temperature on the heat
source side of the heat pump unit falls below the
minimum operating temperature of 5°C specified
by the national standard and reaches 0°C or lower.
Based on References® and the actual operating
characteristics of ground-source heat pump
projects, the antifreeze solution temperature
entering the heat pump unit from the ground heat
exchanger was maintained at -5°C%3°C during
the experiments. The test period covered outdoor
low-temperature conditions throughout the
heating season.

1.4 Research Objectives
The objectives of this study are as follows:

(1) To investigate the operational stability and
performance characteristics of the combined
Closed-loop Heat Exchange Geothermal Energy
Collector-Ground Source Energy Treasure
VRV System under a heat-source-side inlet
temperature of -5°C+3°C.

(2) To evaluate the energy-saving performance of
the Ground Source Energy Treasure VRV System.

(3) To measure indoor heating temperatures and
check whether they meet design requirements.
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2 Experimental System Setup

2.1 Overview of the Experimental Site

The experiment was conducted in a villa located in Xiangshan, Beijing. The building consists of one
basement level and three above-ground floors, with a total above-ground floor area of approximately 446
m. The outdoor temperature for winter heating was -9°C, and the indoor design heating temperature was
set at 20°C according to thermal comfort standards. The total winter heating load of the building was 23.2
kW, corresponding to a heating load index of approximately 52 W/ m.

The geological profile of the site is divided into the following strata from top to bottom: fill and soil-rock
layers extend from the ground surface to a depth of 50 m, while bedrock is encountered below 50 m.

2.2 System Configuration

The experimental system mainly consists of a Closed-loop Heat Exchange Geothermal Energy Collector, a
secondary network circulation module, a make-up water and pressure-maintenance unit, and a Ground
Source Energy Treasure VRV System. The effective depth of the Closed-loop Heat Exchange Geothermal
Energy Collector is 47 m, and the freezing point of the system is approximately -18°C. The system
configuration is shown in Table 1, and the schematic diagram of the system is shown in Figure 1.

Table 1. System Configuration

NO. Module Specifications
1 Closed-Loop Heat-Exchange Borehole depth: 47 m; outer casing diameter: 194 mm.
Geothermal Energy Collector Designed to operate under extreme low-temperature
conditions
Secondary Circulation Module | Flow rate: 6 m3/h; head: 17 m; power: 1,300 W
3 Water Make-Up and Pressure Expansion tank volume: 0.25 m?
Stabilization Unit
Secondary Loop Accessories DN50 steel pipe fittings and connectors
Ground Energy Heat Treasure | O Outdoor unit: heating capacity 30 kW, power consumption
Variable-Frequency Multi-Split 7.8 kW; cooling capacity 28 kW, power consumption 6.2 kW
System
@ Indoor units: nine 3.75 kW horizontal concealed units
6 Tertiary Loop Accessories Copper pipes, branch pipes, and decorative piping
Electrical Accessories 20A (380V) power distribution box, associated power cables,
and signal cables
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Figure 1
2.3 Closed-loop Heat Exchange Geothermal Energy Collector

The Closed-loop Heat Exchange Geothermal Energy Collector utilizes a steel casing and employs one-step
casing installation together with borehole-bottom sealing technology to form a highly efficient closed-loop
heat exchange collector, as shown in Figure 2, where “1” represents the inner pipe and “2” represents the
outer pipe. The field installation is shown in Figure 3.

Figure 2 Figure 3 Figure 4
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The collector is constructed using a steel casing
and a one-step casing installation method
combined with borehole-bottom sealing
technology, which forms a highly efficient fully
enclosed heat exchange collector. An inner water-
conveying pipe is installed inside the single-well
heat exchange pipe (outer pipe). The bottom of
the inner pipe is connected to the outer pipe,
while the borehole bottom is sealed using a
proprietary sealing device. A simple wellhead
assembly is installed to form an independent
closed-loop circulation circuit. The circulating
fluid (a water-ethylene glycol mixture) flows
downward through the annular space between
the outer and inner pipes. After absorbing heat
from the surrounding soil and rock formations,
the warmed fluid returns to the heat pump unit
through the inner pipe. Compared with traditional
U-tube ground heat exchangers, this configuration
provides a higher heat exchange capacity per unit
borehole length, which is beneficial for the wider
application of shallow geothermal energy. The
collector chamber is shown in Figure 4.

2.4 Ground Source Energy Treasure VRV
System

2.4.1 Operating Principle

The Ground Source Energy Treasure VRV System
uses water or geothermal energy as the heat source
and sink. A variable-frequency compressor drives
a closed refrigerant cycle, and one outdoor unit is
connected to multiple indoor units to form a multi-
split air-conditioning and heating system. During
winter heating operation, the system extracts low-
grade thermal energy from the surrounding soil or
groundwater. After being upgraded through the
vapor-compression cycle, the heat is transported to
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indoor spaces for heating. The system dynamically
adjusts compressor frequency and refrigerant flow
rate according to real-time indoor load variations,
enabling independent zone temperature control
and precise on-demand heat supply for individual
indoor units.

2.4.2 Product Features

The Ground Source Energy Treasure VRV System
integrates ground-source heat pump technology
with DC inverter VRV technology. It combines
the high energy efficiency of ground-source heat
pumps with the flexibility and precise control
of VRV systems. The product offers flexible
operation, accurate temperature regulation, and
convenient installation, making it suitable for a
wide range of building heating applications.

The Ground Source Energy Treasure VRV System
integrates ground-source heat pump technology
with DC inverter VRV technology. It combines
the high energy efficiency of ground-source heat
pumps with the flexibility and precise control
of VRV systems. The product offers flexible
operation, accurate temperature regulation, and
convenient installation, making it suitable for a
wide range of building heating applications. The
outdoor unit and indoor unit installations are
shown in Figures 5 and 6, respectively.

Figure5 Figure 6
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3 Methodology

3.1 Measurement Layout

The measurement layout is shown in Table 2.

Table 2. Measurement and Monitoring Plan

Recording
Frequency/
NO. | Item Sub-item Method Instrument Location
1 Outdoor Outdoor air temperature Continuous West exterior wall of the
Environment measurement | courtyard
2 Ground Supply and return water Continuous Supply and return pipes
Source Side temperatures of the Closed- measurement | of the geothermal energy
Temperature Loop Heat-Exchange collector
Geothermal Energy Collector
3 Indoor Indoor air temperature Continuous On tables in each room,
Temperature (7 measurement points) measurement | approximately 1.2 m above
the floor
4 Electricity Total electricity consumption | Manual System power distribution
Consumption of the heat pump system recording box
5 Power Pump power consumption Manual Measured and recorded on-
recording site using a clamp meter
6 Water Flow Rate | Flow rate of the geothermal Manual Main supply and return
heat-exchange medium recording pipes of the unit
7 Make-Up Water | Water level of the make-up Visual Northwest corner of the
Tank Level water tank inspection flower bed
8 Unit Operating Supply water temperature, Continuous Ground Energy Heat
Parameters return water temperature, measurement | Treasure Variable-Frequency
and evaporation temperature Multi-Split Unit
9 Freezing Point Freezing Point Temperature Manual Freezing Point Meter
Temperature recording

Note: According to the requirements in the Chinese standard Standard for Energy Efficiency Inspection of Public Buildings (JGJ/T 177-2009), the indoor
temperature measurement points were arranged in accordance, and the outdoor temperature sensors were positioned to avoid direct solar
radiation, ensuring representative measurements of ambient air temperature.
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The accuracy specifications of the testing instruments are shown in Table 3.

Table 3. Uncertainties of Measuring Instruments

NO. | Instrument and Model Uncertainties

1 Temperature Data Logger | =0.5°C within the temperature range of -20°C to 40°C;
(RC-4HC, RC-4) *1.0°C outside this range

2 Electricity Meter Accuracy Class 1.0; =1.0% over the rated current range

(Ib-Imax)

3 Water Meter Maximum permissible error: £2.0%

4 Clamp Meter +1.0% of full scale (FS)

5 Freezing-Point Meter Indication error: £0.5°C

6 Unit Temperature Sensor | £0.1°C

3.3 Testing Period

December 8th, 2025-March 10th, 2026, covering a
total period of 93 days.

3.4 Test Parameters

The monitored parameters included: outdoor air
temperature, indoor room temperature, supply
and return water temperatures of the Closed-
loop Heat Exchange Geothermal Energy Collector,
circulating fluid flow rate, electricity consumption
of the Ground Source Energy Treasure VRV
System, make-up tank water level, and operating
parameters of the unit.

3.5 Data Processing Methods
(1) System and Unit Operating Power

The average system operating power was
obtained by dividing the total electricity
consumption during the test period by the
corresponding operating time. The circulating
water pump power was calculated based on
current measurements, while the indoor unit
power consumption was taken as the rated

value specified by the manufacturer. The average
operating power of the heat pump unit was
calculated as:

Average unit power = Average system power -
Water pump power - Indoor unit power

(2) Heating Capacity of the Unit

The heat transfer rate on the ground-source side
was calculated using the following equation:

Qg(kW) = 1.163X qV(m?/h) X A t(C)

@ gV is the average flow rate measured by the
water meter

Atis the temperature difference between the inlet
and outlet water of the unit

(3) Electricity Consumption per Unit Floor Area

The electricity consumption per unit floor area
was calculated as:

Electricity consumption per unit floor area = (Total

system electricity consumption)/(Building floor
area)
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4 Results and Analysis

4.1 Experimental Results

(1) Outdoor air temperature: the maximum
temperature was 19.2°C, the minimum
temperature was -13.4°C, and the average
temperature was 1.5°C. The temperature profile is
shown in Figure 8.

(2) Supply and return water temperatures of the
Closed-loop Heat Exchange Geothermal Energy
Collector:

@ The supply water temperature is shown in
Figure 9: the maximum value was -3°C, the
minimum value was -8.2°C, and the average value
was -6.5°C.

@ The return water temperature is shown in
Figure 10: the maximum value was -4.1°C, the
minimum value was -8.5°C, and the average value
was -7.7°C.

(3) Indoor temperature: the average temperature
of the seven measurement points was 21.1°C.
Detailed data are presented in Table 4.

(4) Flow rate: the average value of five
measurements during the test period was 5.4
m3/h.

(5) Electricity consumption and power: the total
electricity consumption during the 93-day test
period was 14,955 kWh. The average system
power was 6.7 kW, and the average unit power
was 5.9 kW.

(6) Water level of the pressure-maintenance make-
up tank: no significant change in liquid level was
observed during the test period.

(7) Unit operating parameters: the average supply
water temperature was -4°C, and the average
return water temperature was -5.7°C. The
refrigerant evaporation temperature ranged from
-9.4°Cto-7.1°C.

(8) Freezing point of the circulating fluid: the
measured freezing point was approximately
-18°C, which was lower than the minimum
outdoor temperature recorded during the test
period.

Figure 8

56



Figure 9

Figure 10
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Table 4:Indoor Temperature Measurements (°C)

Room Second- Second-
Second- Floor Floor third-Floor third-
Dining Recreation | Floor South | Northeast | Northwest South Floor North
Temp Room Room Bedroom Bedroom Bedroom Bedroom Bedroom
Maximum Temperature 253 30 324 28.5 27.4 29.5 28.9
Minimum Temperature 16 11.7 17 19.32 16.6 134 16.3
Average Temperature 19.4 20 219 234 21.2 20.9 20.8

4.2 Experimental Analysis

(1) Analysis of System Operating Conditions

During the test period, the average supply water temperature of the Closed-loop Heat Exchange
Geothermal Energy Collector was -6.5°C, meeting the target operating condition of -5°C£3°C. The average
outdoor temperature was 1.5°C, while the minimum recorded temperature was -13.4°C, occurring at 7:00
am on January 20th, 2026. According to historical meteorological data for the 2025-2026 heating season in
Haidian District, the minimum temperature during the heating season was -13°C on 20 January 2026. This
indicates that the test period covered the low-temperature conditions of the local heating season.
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(2) Analysis of Unit Operation

Analysis of the unit operating conditions and the
supply and return water temperatures revealed
two periods during which water temperatures
increased significantly. The first period occurred
on February 4th, 2026 and was primarily caused
by a noticeable increase in outdoor temperature.
During this period, a temperature difference still
existed between the supply and return water,
and the compressor operated at a relatively
low frequency. The second period occurred on
March 9th, 2026, when both outdoor and indoor
temperatures increased substantially. The
temperature difference between the supply and
return water approached zero, so the unit shut
down after reaching the set temperature. The
supply water temperature profile indicates that
the unit operated normally throughout the test
period without any fault-related shutdowns.

(3) Analysis of Make-up Tank Water Level
No significant change in the water level of the

make-up tank was observed during the test period.
This indicates that no leakage occurred in the

circulating fluid loop and confirms the reliability
of the borehole-bottom sealing technology under
extreme winter operating conditions.

(4) Influence of Outdoor Temperature on Collector
Temperature

The relationship between outdoor temperature
and the supply water temperature of the
Closed-loop Heat Exchange Geothermal Energy
Collector is illustrated in Figure 11. The blue curve
represents outdoor air temperature, while the
yellow curve represents the collector supply water
temperature. The black horizontal lines indicate
the average outdoor temperature (1.5°C) and
the average supply water temperature (-6.5°C),
respectively. Points A, B, and C correspond to
three characteristic low-temperature events
during the test period. The results show that
although the supply water temperature decreased
slightly with decreasing outdoor temperature, the
overall variation remained very limited. Therefore,
the influence of outdoor temperature fluctuations
on the collector supply water temperature can be
considered negligible.

Figure 11
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(5) Analysis of Electricity Consumption
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The total electricity consumption during the 93-day test period was 14,955 kWh, corresponding to an

electricity consumption of 33.5 kWh/m?.

(6) Performance Analysis

The measured performance parameters are summarized in Table 5.

Table 5:Measured System Performance Parameters

Measured
NO. | Parameter Unit value Remarks
1 Average Ground-Source Heat | kW 10 Heat exchange rate per meter of
Exchange Capacity borehole depth: 212.8 W/m
2 Average System Heating kw 15.3 -
Capacity
3 Average Unit COP kW/kW 2.6 -
System COP kW/kw 2.3 -
5 Average Unit Power kWh 5.9 Indoor and outdoor units combined
Consumption
6 System average power kWh 6.7 units, outdoor unit, and circulation
pump combined

According to market survey results, the nominal
COP of low-ambient-temperature air-source heat
pumps with fan-coil terminals is typically between
2.4 and 2.5. In this study, the Ground Source
Energy Treasure VRV System achieved an average
COP of 2.6 under extremely low-temperature
conditions, outperforming the nominal
performance of low-temperature air-source heat
pumps. Furthermore, the nominal COP of the unit
reaches 3.85, demonstrating significant energy-
saving potential.

(7) Analysis of Indoor Heating Performance

During the test period, the average temperature
of the seven indoor measurement points was
21.1°C, satisfying the design heating temperature
requirement of 20°C.The lower minimum
temperature in the south bedroom on the third
floor resulted from manual shutdown of the
indoor unit during the test period.

It should be noted that Beijing did not experience
temperatures approaching the historical extreme
lows recorded during the past decade in the
2025-2026 heating season. According to the
Beijing Meteorological Observatory, the lowest
temperature recorded in Beijing over the past
decade was -19.6°C on January 7th, 2021, whereas
the minimum temperature during the 2025-2026
heating season was -12.6°C on January 21th, 2026.
Therefore, the indoor temperature results obtained
in this study represent the system performance
only under the meteorological conditions of the
2025-2026 heating season.
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5 Conclusions and Future Prospects

5.1 Conclusions

(1) Operational stability: No fault shutdowns or
protective actions occurred during the 93-day
test period. The stable water level in the make-
up tank verified the reliability of the borehole-
bottom sealing technology. Outdoor temperature
fluctuations had minimal influence on the supply
water temperature, demonstrating excellent heat-
source stability.

(2) Energy efficiency: The measured COP of
the unit reached 2.6 under extremely low-
temperature conditions, exceeding the nominal
performance of low-temperature air-source heat
pumps. Together with its frost-free operation, the
system demonstrates considerable energy-saving
benefits.

(3) Heating performance: The average indoor
temperature during the test period reached
21.1°C, satisfying the design requirement of 20°C
and demonstrating that the system can maintain
effective heating under extreme operating
conditions.

5.2 Future Prospects

Buildings represent the primary application
sector for heat pump technology; however,
the current penetration rate of heat pumps
in building heating remains below 5%. As an
emerging low-carbon heating technology,
water-source and ground-source heat pumps
offer significant economic and environmental
benefits and possess substantial development
potential. The Closed-loop Heat Exchange
Geothermal Energy Collector is not constrained
by groundwater availability and provides a
higher heat exchange capacity per unit borehole
length than conventional U-tube ground heat
exchangers. Moreover, the combined Closed-
loop Heat Exchange Geothermal Energy Collector
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- Ground Source Energy Treasure VRV System
offers both significant energy-saving benefits and
reliable heating performance under extremely
low-temperature conditions, eliminating the
need for specialized units designed specifically
for severe cold climates. Therefore, the system
has strong potential for widespread application in
decentralized heating scenarios such as schools,
office buildings, hotels, and villas.
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Closed-loop Heat Exchange Geothermal

Energy Collector

Author: Wang Xuezhi

l. Overview

The closed-loop heat exchange geothermal
energy collector is an advanced shallow
geothermal energy extraction technology. This
technology utilizes a single borehole and a fully
closed circulation loop. Specialized heat exchange
pipes installed within the borehole exchange
heat with shallow underground rock and soil
formations, thereby achieving stable, efficient,
and environmentally friendly continuous heat
extraction.

The drilling depth is generally within 400 meters.
The overall system features a simple structural
design, a short construction period, relatively low
initial investment, and long-term safe and reliable
operation. It is highly suitable for winter heating,
summer cooling, and year-round domestic hot
water supply in various types of buildings, making
it one of the preferred technical solutions for
modern green and low-carbon building energy
systems.

Il. Structure and Working Principle

Asingle-well heat exchange pipe is installed inside
the heat exchange well, with a coaxial water guide
pipe arranged within it. The bottom of the water
guide pipe is connected to the lower section of the
single-well heat exchange pipe. The bottom of the
well is sealed with a "Sealing Treasure" assembly,
while a simple control device is installed at the
wellhead. Together, these components form
an independent closed-loop circulation heat
exchange system.

Driven by a circulation pump, the low-
temperature circulating medium, usually water or
antifreeze, flows downward through the annular
space between the single-well heat exchange
pipe and the water guide pipe toward the bottom
of the well. During this process, heat exchange
occurs between the medium and the surrounding
geological strata through the metal pipe wall,
allowing the medium to absorb geothermal heat
and gradually increase in temperature.

After reaching the bottom of the well, the medium
changes direction and enters the inner cavity of
the water guide pipe, flowing upward back to the
surface. Once returned to the surface, the heated
medium enters the heat pump unit and releases
heat into the building heating system. The cooled
medium is then pumped back into the annular
space to begin a new cycle, forming a continuous,
stable, and efficient closed-loop geothermal
energy extraction process.
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Throughout the entire operation process, the
circulating medium remains inside sealed
pipes without direct contact with groundwater,
thereby avoiding any adverse impact on local
groundwater resources or the geological
environment.

Ill. Main Technical Features

1. Heat Extraction without Water Extraction,
Environmentally Friendly

During the heat extraction process, the heat
exchange medium does not come into contact
with groundwater or geological formations. The
system completely avoids groundwater extraction
and reinjection operations and does not disturb
or damage the natural aquifer structure.

2. Extremely Small Footprint for a Single Well

Only one borehole is required, occupying minimal
land area. The technology is particularly suitable
for densely populated urban areas, existing
residential communities, campuses, hospitals,
and other locations where land resources are
limited.

3. Stable and Reliable Closed-Loop Operation

The internal environment of the system remains
closed and clean, effectively eliminating scaling,
corrosion, and blockage caused by water quality
issues. As a result, the equipment enjoys a long
service life and requires relatively little routine
maintenance.

4. Convenient and Efficient Shallow Construction

The drilling depth is relatively shallow, the
construction period is short, the overall
project cost is comparatively low, and the
technical implementation difficulty is relatively
manageable.

IV. Technical Applicability Conditions

This technology is primarily suitable for shallow
geothermal energy development and utilization
projects involving shallow underground
formations, generally within 400 meters below the
surface. It typically requires geological formations
with good thermal conductivity and relatively
stable groundwater conditions.
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The technology is especially suitable for clean
heating and air-conditioning projects in urban
new construction and renovation projects, large
residential communities, and public buildings
such as shopping malls, office buildings, and
schools.

In areas where groundwater extraction is strictly
restricted, ecologically sensitive regions with high
environmental protection requirements, densely
built urban districts, and key water resource
protection zones, this technology demonstrates
particularly significant advantages.

V. Comparative Analysis with Other
Technologies

1. Comparison with Traditional Groundwater-
Source Heat Pump Systems

Traditional groundwater-source heat pump
systems require groundwater extraction as a heat
source and subsequent reinjection after use. Such
systems often face challenges including difficult
reinjection, risks of groundwater contamination,
and declines in groundwater levels.

In contrast, the closed-loop heat exchange
geothermal energy collector adopts a fully
closed circulation system that requires neither
groundwater extraction nor reinjection. It
fundamentally avoids hydrogeological issues,
resulting in more stable and reliable operation,
simpler long-term management, and more
convenient project approval procedures.

2. Comparison with Conventional Shallow Buried-
Pipe Ground-Source Heat Pump Systems

Traditional horizontal or vertical buried-pipe
systems require large numbers of boreholes,
occupy extensive land areas, involve complicated
layouts, and impose high site requirements.



By comparison, the closed-loop heat exchange
geothermal energy collector provides stronger
heat exchange capacity per single well,
significantly reduces the required number of
boreholes, occupies less land, enables faster
construction, and offers greater design flexibility.
Under the same heating and cooling scale, it
delivers superior overall economic performance.

3. Comparison with Air-Source Heat Pump
Systems

Air-source heat pump systems are heavily affected
by climatic conditions, resulting in fluctuating
energy consumption and relatively high long-term
operating costs.

In contrast, this technology maintains stable
energy consumption and higher energy efficiency
without being significantly affected by climate
conditions. It supports both heating and cooling
functions while offering lower overall operating
costs and superior environmental and long-term
economic performance compared with air-source
heat pumps.

VI. Comprehensive Energy Efficiency
Analysis

When combined with high-efficiency ground-
source heat pump systems, the closed-loop
heat exchange geothermal energy collector can
achieve a system coefficient of performance (COP)
generally ranging from 3.5 to 4.5 or even higher.
This level of performance is significantly superior
to that of conventional air-source heat pump
systems.

VIl. Comprehensive Environmental
Impact Analysis

1. Impact on the Water Environment

The system operates entirely within a closed
circulation loop and completely avoids
groundwater extraction, reinjection, and
direct contact with groundwater. Therefore,
it produces no disturbance or impact on the
local groundwater hydrological environment,
groundwater quality, or groundwater levels.
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The technology fundamentally eliminates
potential environmental risks such as
groundwater contamination, leakage, and
groundwater level decline.

2. Impact on the Atmospheric Environment

The system operates without any fossil fuel
combustion and therefore produces no
atmospheric pollutants such as smoke dust, sulfur
dioxide (SO,), nitrogen oxides (NO,), particulate
matter, or carbon dioxide (CO,).

VIII. Social Benefits

As a clean and renewable energy source, shallow
geothermal energy can effectively replace
traditional fossil fuels such as coal and natural
gas in practical applications. In doing so, it
significantly reduces carbon dioxide emissions
and other pollutant emissions, helps improve
regional air quality, and enhances residents’
living comfort and health conditions.

At the same time, the promotion and application
of this technology strongly supports the
transformation of local energy structures
toward cleaner and lower-carbon systems.
It provides reliable technical support for
green building development and low-carbon
community construction while generating strong
demonstration effects and broad social benefits.

This development direction fully aligns with
China’s national policy orientation for clean
energy promotion and sustainable development
and contributes positively to the advancement of
ecological civilization and the achievement of the
"Dual Carbon" goals.
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HYY Comprehensively Advances Integrated
Media Communication System Construction
Empowering the High-Quality Development of

the Shallow Geothermal Clean Energy Brand

Author: He Tianyue

The year 2026 marks a critical stage for Ever
Source Science & Technology Development
Group Co., Ltd. (HYY) in implementing and
consolidating its standardized development
strategy. Closely aligning with China's "Dual
Carbon" strategic goals and the broader trend
toward clean heating development in northern
China, the Group has continued to deepen
its efforts in shallow geothermal technology
research and development, standardized system
construction, and large-scale market promotion.
At the same time, it has shifted the primary
focus of its corporate communications toward
online dissemination and integrated media
development.

By establishing an all-media communication
matrix, creating high-quality branded content,
strengthening professional team development,
and innovating content dissemination
methods, HYY is comprehensively building a
brand communication system aligned with its
standardized development strategy. Through
these efforts, the Group continues to expand
the industry influence and public recognition of
Zhongguancun-originated shallow geothermal
technologies, laying a strong brand foundation for
the nationwide promotion of "non-combustion
high-efficiency heating through geothermal heat
pumps".
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I. Advancing Top-Level Design to
Build a Comprehensive All-Media
Communication Matrix

Based on the core strategy of promoting
standardized development nationwide,
the Group has systematically reviewed and
integrated its existing communication channels,
forming a multidimensional communication
matrix centered on "professional journals as
the foundation, official platforms as the core,
and mainstream social media platforms as
extensions".

At present, the Group operates one professional
print media platform, China Geothermal
Energy magazine, as well as nine major online
communication platforms, including the HYY
official website, WeChat Official Account, Sina
Weibo, Douyin, Kuaishou, Xiaohongshu, Bilibili,
WeChat Channels, and Toutiao.

This communication matrix achieves
comprehensive coverage ranging from specialized
industry audiences to the general public,
establishing a complete communication chain
that connects technological concepts, product
value, and brand image from the industry level
to the market and end-user level. It also provides
a comprehensive channel system supporting
the nationwide promotion of the Group's
standardized products and agency cooperation
models.
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Il. Rooted in Real-World Scenarios and
Building Core Brand Content through
Authentic Product Performance

I1l. Empowering Brand Credibility
through Authoritative Endorsements
and Mainstream Media Collaboration

The Group has consistently regarded authentic
product performance and real user experience as
the core of its brand communication efforts, using
firsthand application scenarios to demonstrate
the value of its technologies.

On January 9, 2026, HYY organized four dedicated
working teams to conduct return visits during the
coldest period of winter, known as the "Sanjiu"
period, to four major project sites: Luojiafen
Village in Haidian District, Xizha Village in Haidian
District, Liuminying Village in Fengtai District,
and Dingzhou Village in Hebei Province. Team
members engaged in face-to-face communication
with end users while simultaneously filming
documentary-style short videos on site.

The return visits were intentionally conducted
during the coldest winter period in order to
verify the actual operating performance and user
experience of HYY's core products under extreme
low-temperature conditions.

The resulting content focused on the core values
of the "Geothermal Thermal Unit" product,
namely "heating assurance, integrated cooling
capability, and low operating cost". By centering
on the genuine experiences of rural household
users, the Group created brand content that
is both persuasive and emotionally engaging.
Related videos have already been officially
released on platforms including Sina Weibo.

(Related videos from the winter return visits
can be found by searching for the keyword
"Geothermal Thermal Unit", or by searching
for the "HYY Group" account on platforms such
as Xiaohongshu, Douyin, Weibo, and WeChat
Channels.)

Building upon its core technologies and
benchmark projects, the Group has strengthened
brand credibility through endorsements from
authoritative experts and cooperation with
mainstream media organizations.

On February 10, 2026, Wu Qiang, Member of the
National Committee of the Chinese People's
Political Consultative Conference (CPPCC),
Academician of the Chinese Academy of
Engineering, and President of the Inner Mongolia
Research Institute of China University of Mining
and Technology (Beijing), led a delegation to
conduct field investigations at HYY's benchmark
shallow geothermal heating projects.

During the investigation, Academician Wu first
visited rural households in Luojiafen Village,
Haidian District, Beijing, where he engaged in
friendly conversations with local residents and
carefully learned about actual indoor heating
temperatures, operating costs, and daily system
operation conditions. He highly praised the large-
scale application of HYY's "Geothermal Heating
Device" products in rural areas and recognized
the improvements they have brought to winter
heating convenience and quality of life for local
residents.

The delegation subsequently visited the Beijing
Haidian Foreign Language Shiyan School project,
a benchmark centralized heating project that has
operated safely and stably for 26 years. There,
the delegation held discussions with school
leadership and conducted in-depth research
on the system's long-term operational stability,
economic efficiency, and environmental benefits.

The investigation invited reporters from Ta Kung
Pao Hong Kong to conduct full-process coverage.
Journalists carried out in-depth interviews with
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Academician Wu Qiang, project users, and school
representatives, comprehensively documenting
the practical implementation results of HYY's
original technologies and standardized products
across different application scenarios.

Related video news reports have since been
officially released through platforms including
the Takung Media International WeChat Channels
account. The project successfully achieved
coordinated dissemination between authoritative
industry voices and mainstream public media,
further enhancing the Group's social influence
and brand recognition.

Interviews Conducted by Reporters from Hong
Kong Ta Kung Pao with Academician Wu Qiang
and Others

66

Photographs from the Site Visit to the Haidian
Foreign Language Shiyan School Project

Photographs from Household Visits in Luojiafen
Village, Haidian District

IV. Strengthening Internal Capabilities
and Improving Integrated Media Talent
Development and Organizational
Support

To better adapt to the communication landscape
of the integrated media era, the Group has
simultaneously advanced the development of its
publicity talent team and the improvement of its
organizational system, laying a solid foundation
for the long-term development of corporate
communications.

On January 22, 2026, the Group invited senior
integrated media expert Zhiwei Jin to conduct
a special training session titled "Social Media
Algorithms and Our Strategies - New Media
Strategies for China HYY Development Group Co.,
Ltd." The training focused on key topics including
social media communication logic, algorithm
mechanisms, and corporate new media operation



strategies. It comprehensively enhanced
employees' understanding of integrated media
communication, helped the team accurately
grasp communication opportunities in the
new media era, and clarified the direction and
implementation path for the Group's integrated
media publicity efforts.

In February 2026, the Group officially established
an Integrated Media Working Group to
systematically organize and integrate the
company's online media communication
resources while establishing a standardized full-
process management system covering content
creation, review, and publication.

At the same time, leveraging the Spring
Festival holiday period, the Working Group
launched a nationwide short-video creation and
communication campaign involving employees
from various regional branches. This initiative fully
mobilized frontline employees' enthusiasm for
participation in brand communication, fostering a
company-wide atmosphere of active engagement
in brand promotion and effectively expanding the
reach of the corporate brand.

In March, the Group further showcased the
company's professional strength and rigorous
working standards to the public through a
series of videos and livestreams featuring the
professional operations of the company's spring
maintenance personnel and the real-time
operating conditions of its equipment. The related
content attracted more than ten thousand views
and received widespread attention and positive
feedback from industry professionals and user
communities alike.
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Pre-Work Safety Briefing for the Spring Inspection
of the Wanbo Commercial Building Project

Livestream Scene of the Spring Inspection for the
All-China Federation of Industry and Commerce
Project

V. Innovating Content Formats
and Building a Diversified Brand
Communication Content System

Centered on its core brand communication
objectives, the Group has continued to advance
the innovation and upgrading of its publicity
content, creating a diversified content matrix
tailored to different communication platforms
and audience groups.

In January 2026, the Group specially invited
a senior former cameraman and reporter
from Beijing Television Station to produce a
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customized corporate brand promotional film.
The short film comprehensively showcases the
company's technological capabilities, project
achievements, and brand philosophy. It has
now been officially released through the Toutiao
platform.

In March 2026, the Group further deepened its
content innovation efforts by collaborating with
a professional short-drama production team.
Centered on the theme of "telling HYY's heating
story well", the Group officially launched the
production of a series of themed short dramas.

Through vivid and story-driven content formats,
the series aims to present the practical value and
social significance of shallow geothermal clean
heating technology in a more accessible and
engaging way, helping bridge the gap between
industry technologies and public understanding.

At present, filming for the first episode of the
series has been completed and has entered the
post-production stage. Once officially released,
the series is expected to further expand public
awareness and communication of the brand
concept of "non-combustion high-efficiency
heating".

VI. Future Outlook

Since the beginning of 2026, HYY has used
the construction of its integrated media
communication system as an important strategic
driver, achieving a comprehensive upgrade of its
brand communication efforts across the entire
chain, including channel development, content
creation, team building, and organizational
support.

These efforts have not only significantly enhanced
the company's industry influence and public
recognition, but have also closely aligned with
the company's core strategy of standardized and
large-scale development, providing strong brand
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support for the advancement of nationwide
regional agency cooperation and project
partnership models.

Looking ahead, HYY will continue to deepen
its commitment to the shallow geothermal
clean energy sector. Rooted in Zhongguancun-
originated single-well circulation heat exchange
core technology, centered on standardized
product systems, and supported by its integrated
media communication platform, the company will
continue telling the story of China's clean heating
innovation.

At the same time, HYY will continue promoting
the large-scale nationwide application of "non-
combustion high-efficiency heating through
geothermal heat pumps", accelerate the
development of the emerging integrated heating-
and-cooling green industry, and contribute
sustained core strength to the realization of
China's "Dual Carbon" strategic goals and the
high-quality development of clean heating across
northern China.
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I. What Is the Shallow Underground
Constant-Temperature Layer?

The temperature distribution beneath the Earth's
surface is not uniform. Instead, it exhibits distinct
stratification characteristics that vary with
depth. It is generally divided into three layers:
the external thermal layer (variable-temperature
layer), the constant-temperature layer, and the
internal thermal layer (temperature-increasing
layer). Among them, the constant-temperature
layer is the transitional zone located beneath the
external thermal layer and above the internal
thermal layer. It is also the layer where the
shallow underground thermal resources and cold
resources utilized in "ground energy ecological
heating" are situated.

The external thermal layer is the layer closest to
the Earth's surface, typically extending to a depth
of approximately 0-30 meters. Its heat mainly
originates from solar radiation and fluctuates
significantly with latitude, season, day and night
cycles, and vegetation coverage. In summer, it
becomes heated by solar exposure, while in winter
it cools along with surface temperatures and may
even freeze.

As depth increases, the influence of solar radiation
gradually weakens. At a certain depth, surface
temperature fluctuations become negligible, and
underground temperatures stabilize at a relatively
constant value. This depth range is known as the
constant-temperature layer.

On the Remarkable (S E1I TR0 G VST
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The depth and temperature of the constant-
temperature layer are not fixed and vary by
region. In general, northern China has a deeper
constant-temperature layer, usually between 15
and 30 meters, with relatively lower temperatures.
For example, the constant-temperature layer in
Harbin is approximately 3.5°C. In southern China,
the layer is generally shallower, usually between
5 and 15 meters, and temperatures are relatively
higher. In Xiamen, for instance, the temperature
of the constant-temperature layer can reach
approximately 21°C.

However, the defining characteristic of the
constant-temperature layer remains unchanged:
its temperature remains stable throughout the
year with only minimal fluctuations. In addition,
the temperature of the constant-temperature
layer may also be slightly affected by factors
such as the thermal properties of rock and soil
and groundwater movement, though overall it
remains in a relatively constant state.

Il. The Constant-Temperature Layer
and the Development and Utilization of
Shallow Geothermal Energy

The greatest value of the constant-temperature
layer lies in its abundant storage of shallow
geothermal energy. Shallow geothermal energy
refers to thermal energy stored within rock, soil,
groundwater, and other underground media at
certain depths below the Earth's surface, primarily
within and around the constant-temperature
layer. It is a clean, renewable, and abundant new
energy resource, and the constant-temperature
layer serves as the most stable and easily
exploitable carrier of shallow geothermal energy.
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Compared with fossil fuels such as coal and
petroleum, shallow geothermal energy possesses
unmatched advantages. It is widely distributed
and available in nearly all regions of the world
without the need for long-distance transportation.
It is clean and non-polluting, generating no
waste gas, wastewater, or solid waste during
development and utilization, while also causing
no damage to the ozone layer and effectively
reducing greenhouse gas emissions.

Shallow geothermal energy is also highly
renewable. The thermal energy within the
constant-temperature layer primarily originates
from solar radiation and heat dissipation from
the Earth's interior. As long as it is developed
responsibly, it can be sustainably utilized over the
long term.

In addition, shallow geothermal energy maintains
stable energy density and is not significantly
affected by seasonal or weather changes, allowing
it to provide continuous and stable energy
support for human society.

China possesses extremely abundant shallow
geothermal energy resources. According to
surveys, the annual exploitable quantity of
shallow geothermal energy in 336 prefecture-
level and above cities nationwide is equivalent
to approximately 700 million tons of standard
coal. More than 80 percent of provincial capital
cities are suitable for shallow geothermal energy
development and utilization.
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At present, the development and utilization
of shallow geothermal energy are mainly
concentrated in building heating, cooling, and
domestic hot water supply, particularly in urban
buildings. Through geothermal heat pump
systems, heat from the constant-temperature
layer is extracted to provide comfortable
indoor environments for residential buildings,
shopping malls, office buildings, and other
facilities. This approach is both energy-efficient
and environmentally friendly and plays an
important role in promoting green and low-
carbon urbanization and mitigating winter smog
pollution.

It is worth noting that the thermophysical
parameters of the constant-temperature
layer, such as thermal conductivity and
specific heat capacity, are key factors affecting
the development and utilization of shallow
geothermal energy. Different geological
formations and rock-soil compositions possess
different thermal conductivity characteristics,
which directly influence heat transfer efficiency
and development costs.

Accurately determining these parameters
and establishing geothermal field prediction
models can provide precise support for the
scientific development of shallow geothermal
energy, reduce engineering costs, and improve
development efficiency.



lll. Why Can the Constant-Temperature
Layer Serve as Both a Heat Source and a
Cooling Source?

Many people wonder why geothermal heat pump
systems can achieve dual functionality, providing
heating in winter and cooling in summer. The core
reason lies in the stable "warm in winter and cool
in summer" temperature characteristics of the
constant-temperature layer. Combined with the
heat transfer function of heat pumps, this enables
efficient transfer and utilization of thermal
energy. In essence, the system functions like an
"underground thermal energy transporter".

A geothermal heat pump system mainly consists
of three components: the geothermal energy
collector buried within the constant-temperature
layer, the heat pump unit, and the indoor terminal
system such as fan coil units or radiant floor
heating pipes.

Among them, the geothermal energy collector
serves as the key connection between the
constant-temperature layer and the heat pump
unit. Through the circulating heat-transfer
medium inside the collector, heat exchange
occurs with the surrounding underground rock
and soil formations. The difference between the
heating and cooling processes essentially lies only
in the direction of energy transfer.

During winter heating operation, surface air
temperatures are relatively low, often below
0°C, while the temperature within the constant-
temperature layer remains comparatively high.
In Beijing, for example, the temperature is
generally around 15°C. Under these conditions,
the circulating medium inside the geothermal
collector absorbs heat from the underground
rock and soil and transfers it to the heat
pump system. Because the underground heat
source temperature is significantly higher than
outdoor air temperature, heating efficiency is
correspondingly high.
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During summer cooling operation, outdoor
air temperatures may exceed 30°C, while the
temperature of the constant-temperature layer
remains stable. The heat pump system transfers
indoor heat into the geothermal energy collector,
which ultimately releases the heat into the
underground rock and soil formations of the
constant-temperature layer.

At this stage, the constant-temperature layer
functions as a "natural cooling reservoir." Because
this underground "cooling reservoir" maintains
relatively low temperatures and possesses
enormous thermal storage capacity, cooling
efficiency is extremely high while also helping
avoid the "urban heat island effect" commonly
associated with conventional cooling systems.

The shallow underground constant-temperature
layer, this remarkable hidden treasure beneath
our feet, not only reveals the thermal equilibrium
principles of the Earth's interior but also provides
important support for humanity in addressing
energy challenges and achieving green
development.

As shallow geothermal energy development
technologies continue to advance, the value of
the constant-temperature layer will be further
unlocked. In the future, it will enter more
homes and businesses, bringing cleaner, more
comfortable, and more sustainable energy
experiences to daily life and transforming the
Earth's natural "body temperature" into an
inexhaustible resource supporting human
development.
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— Editor's LT

"China Geothermal Energy" is a scientific
journal sponsored by China Geothermal Energy
Publishing House, and co-organized by the
Capital Science and Technology Development
Strategy Research Institute, the Beijing Industrial
Foreign Trade Promotion Association, the China
Geothermal and Hot Spring Industry Technology
Innovation Strategic Alliance, and the China
Thermal and Cold Integrated Clean Energy
Research Institute. It is a bilingual semi-annual
publication. Our mission is to provide meaningful
proposals to policymakers in the energy sector,
to offer a promotional platform for geothermal
energy development enterprises; to create
a communication channel for providers and
consumers; and to showcase the good practices
and applications of shallow geothermal energy
for efficient heating.

EDITOR'S NOTE

We always strive to constantly improve the
journal, so as to live up to the expectations of
our readers. Undoubtedly, optimizing air quality,
energy conservation and emission reduction, and
smog control are significant challenges facing
all Chinese people today. This journal, "China
Geothermal Energy" is designed with the hope
of making its contribution to overcoming these
challenges.

Looking towards the future while staying focused
on the present, we strive to innovate and evolve in
our practices. Since its establishment, our journal
has received tremendous support from industry
experts, scholars, and readers, for which we are
sincerely grateful. Your attention is our treasure,
and your support serves as our motivation. Let us
join hands and work together to shape a brighter
future for "China Geothermal Energy".

Editor's Office of China Geothermal Energy
Magazine

Contact for submissions and advertisements:
Zhang Yanfei

Phone: +86-10-62599774

Email: journal@chyy.com.hk
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